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Preface
 

Under tlh, solnsrsh.ip of' ilte Unixct'sity of Ilawaii and, th. United 
States Agcney tov1(lcltltational l)eveh)lpmen , the "Asia ,and )acific 
(:tlncl'LlCnCc NlarIii Wls in 198) -Hono)lulu,\lva cnvcnod April in 
IiV aii. This eon l-t)t1c( was utiqutie in that it )roughlt logc'l'l, ftot the 

first tilt) I (i teltists cutr'etInl\" wor)king Ott ilt , (h co)llttntdc of 
In slhris vavtc with ists hwahh li,'-tak .'s lict)a iltis Scicn and o fro i 
n\ lons tils. n.ds thi Pacific Basin to ,dliscu(s( thc curtlclt't. Sllils (of 
n alatw a alo(] tile 5L t ats of mlaria .1-,_y11s theirIuit5jl ill 
c 1unlries.h Tilt ai ftn (o ttwlopl)nlnt (&tNIalria ,;I. ilcs 'its alsto dis-
Cssd with Cillphat sisn alt i -lhepthrviot tofw 1i1 hsic rInciplc-s,Itt 
spetificIltlit td thct A , fstrengic" o ueIvltn slillarpht r 
Valleiti" l Thcsr topics we . adll sst d dur ing14() if itis 01'Stt'
precscnitations, dirt-c'wd (Ilt'slionings. ,ulld gencra d ci'sussionls which 

no \,tI , the basis of tIchst.priccclings. 
the Asia and Pacific (l:r.t'cltt(-'t (In a Itthen al.tia vs itso ictIl)(tt 

flre sight, ;)l andIti r t f aii ondlitiitl'tnlt, .i[li too aw ht, i 
lions. I'l Unintd Stl, ,ttlcy fge Intwrnatlint)llast \chni ct sup
plitd i vision tn intrastittdsalhort '[l ltiesititfw minds andworld h'caders ;liti W..,;v. gonv tsy oFi their mqlmnor and unt tllll-agelntil 

to (_lStitt it' aCtileait St ith all . W i hinl tisra rogll.izatieh t t1t" ftor wl,e 
deeply gt l tgrD . Nveult Dr. amcsrikson for their iet.lBr.ady td no
less Ipcrsotlal alttcUtion and de\votioni. THc Stant o~f, Halwaii has long hce.ln 
, .,uplporlter (it' intcr-cuhtillal t'cwhan~ges hcmti\,'ttl the' Fast alnd Wetst. I ;lilta 

grea~tly hl~tld b d Ito Set or~tttl)anit'I K. Intllttvt and ScmuorII Spark . 
3.'latltS apI~ t'61. thcir. iltcre'st andi sutpport . Thec Univc,'sit (d1 Havwvaii, in 
its capacit as a ht;~iing institmtionl hw~ ctu¢letr~t in ])t' l l thct nations'+ 
oft Asik and the Patciu Ba.,sin. Ivmn d unCOnnagauncnt and SUlpl:€or. I 
;ira extremlely grattll to Dr. A\lhcri Simonme, President of the Unirve~rsity 

of' Hawaii, to )r. 'iivitce Rogers, l)e;tn of tht University of' Hawaii 
John A. Burns School of Medicine, and to Dr. Jerr)d Nl ichacl, Dean of 

http:solnsrsh.ip


i 

the [L'niversity of1 Haldi SttlIiml of, Puic( Oli('ulth, I. tliwii' gliilrositv 

'PI~C. key(I tohitc5scol tis ('lflf:*Ciil' Wais (11ic III lili-gc palIi to the 

tti111i1tlit tI gaiiinjtitl[Icle .4ittI1tc lo150 s .ojtilis fth 

ii litg tjtiitiiit tttiil l)Iild an tI( 1iii1a he dci and 

hardtttt ) ( Ii, I illi tmlll licc illt'di ilti'i I i IIIIiti11 itl it i itt 

trItIIItsipThe iiitlld ( ldtllt' of It lsWtio ;ieCiilcIsit -thii tfhcs 

m doll illno(olprlJtollcd'diil [)lllic l'til.\VdA I ppo w.iSit 'i and 
thcdis -Isails(d( ndorc c.I n ditora d l( m nb rll cvI\ tl 



OPENING SESSION
 



Hawaiian Blessing 
ILOLA AND JOSEI)IIHAKT 

Aloha! On behalf ot the people of Hawaii, u(hoCmeIC to our "aia"-our 

land! Hawaii is a special place of'great beautt, Ittild a ntdhr,inl a very 
unique hIistoty. We hope that vonl will have' titie to eXl)Ctict(c "E ,loha 

kAekahi i keAa/i"--the lov.e of one anotfhcr which allows tttanly people of 

1lanv r'acCs to ]i'e,togctller in pc;tWC niUlharmllonly hire. 
\Vc in Hawaii wvouhd like to send ottr b)cstlthoughls and prayers to 111 

who have come f'oinl the" lasl fi- lhe \West to alitend this coidet'rltl o 

teIICC ;isvou stlr'iVeto "t()uipa ,--ibc s cdffitst, and "Ku/ia i /a11'1,1
reach votr go als ilnthe tImutal q(est to h1lp mankitld to live f'let of*the 
diease of"malaria. 

May this confecrencc pIovide atl itl)ort:1t step toward 'ictory over 

disease worldwide. "1ma. Imu a lanakia " 



Welcoming Remarks 
WvAsiM A. StIIQuI 

Prof'sorand Chainan 
DepartmentoJ 7iopidcal,edici ne andAledicalAlicrobiology 

John A. Burns School of Aledicine 
Uniz'ersit),of Hawaii 

IHonolulu, Haivail, U.S.A. 

Senator Matsunaga, Dr. Brady, President Sirnone, distinguished 
guests, ladies and gentlemen: 

On behalf of the Org, nizing Committee, it is a great honor for fie to 
NVefCOnie '(ou to the Asia and Pacific Conference on Malaria. This is 
indeed a uniq(Jute coference ]because it has, for the first 1ii111, brought 
research scientists cyurreutlv working on the de,'eloplent (oI' mlalaria 
vacilnes together with scientists and health policy-makers from the 
nations of' As, and the Pacific Basin to exchange ideas and recorninen
dations for the. development of' itStuategic pllan fu the evaluation and 
field testing of uu]ialaria vacciles whenl dhey becoe,le available 1,01 clinical 
trials. 

It is significant that the l)epartinent of'liropical Medicine, which is 
deeply involved in the health prol)lens, particularly nalaria, of the 
countries of Asia and the Pacific Basin, has been given the honor of 
hosting this conference. It is also appropriate that this conference has 
been convened in Hawaii, which has long been a leader of cultural 
exchanges between the East and West. 

This bandmark confernce would never have b.een realized without 
the generous sponsorship of the United States Agency for International 
Development. I am greatly indebted to l)r. Nyle Brady and Di. Janis 
Erickson of USAID for their support. I am gratt'ul to President 
Sinmone, Dean Rogers, and )ean Michael of the Uifiversitv of Hawaii 
for their own contributions of guidance and support. Finally, I am most 
appreciative and thankful for the unmatched hard work and dedication 
of the Local Organizing Connittee. 

Again, I give my warm aloha and welcome to our honored guests
from the United States, Europe, and especially to those who have trav
eled from the countries of Asia and the Pacific Basin to be here today. 
This conference has been truly honored by your noble cornmitment to 



1HC/Ooii iu rljl a(fl(f/4 5 

the realization of its goals. It is with grat expectatiol and hope that I 
look forward to aI mutually enlightening and beneficial exchange of 
ideas aund in1titatioll ctlltnlinating iI the tuccessitl delibc-ation and 
conclusiin of the Asia and Pacific Conferw'c on Mhalaria. By working 
togelhml', we catllacc~lpiish o1ur- gOals and bring 10 the world a )righter 
hope fiu the lturte welfare of'mankirid. lav (od bless cach ofus ilthis 
'llil .,Ol. 



Welcoming Remarks 
fERENCEI: A. Roat;Es 

.John,I. Br. School (?/',LI 'dIiini
 
I "ivcrl' / ltawai
 

hI1uohd.u, IHawaii, U/.S.,.l.
 

Chairman Siddiqui, Senatr Nfatsinaga, 1),. IHily, distinguished 
guests and colleagues: 

Those of 'M wIo irc as ,1d( ((r ohir) thati I xifl recall that despite 
o0r Cad - Cxhilaratirng hMI) , it V;Is W.ith bilT,. disalpln i ntcu I that wereCalized that ,nmsqluktows adatedc ifJ) nlscct.i, i([h.', llld (his hl w< ite tlil

ilC of inalaiiia (otlli afti \V.]!d \WaHr ! I'lhtlc r , anI pari l;til larlv 
pr,'oud, is atni i lllii v;i in HIIlie li l lltl'. (d heil,; I (hill it \\,as 

llstin i tile hcingl cll'l intUSAItk wi i w decision t inanu s Ida \twhich \rOt, h bC a tl[ 11)ti~llc(' 6(1ITA ui(I, I, d'Inala'i.. 
US.,\II cmabtllisht'd a ulct%,., rk ,d rt-scarch labfiraim.icS, atimed' at Ile

vel.Iping ;t Inala'ia \;I( intc. (Ile' three't tht., havec been: ' Ill ItS (1h.(ahiS, 
veryv l-mlising results \%Ili( I indi~aitc tilt- lik(-Ilih,., l the dc,.'ch)lncn{ 
()I a v'accinc ,vhi<ch v,'ilhd hialilc. ,)mc, 'Id lowr all ,his tdreadfull disease 
,whidh kills nwc pc fv thanl aully tw r Singe.I ,finical entity inl tlt-. 

x.''11ht ! next vear, a1 cpiieiiI of one-fillh oh1 this virIeticc xvere to 
occur in the dc't(vet.ed (oltrics, there vould Iben iacrn(lilh public 
tiIt(r1 and cixic unrest too l e lie ithlidritics into doling Sotithilg 

al)out it. Th' United Sltts (Cu)tisx,I (ftirs., is thei()illc(tix'c 1tepre
sentativcs (d, ir .:\liliit ic'll c had t() apll,)riatt the fluids for 
USAII) to (b) thtse itnaginative things. T rlie'fouc tht- United States 
Congress shared Ul.\II)'s viSion (d' a lmiig-trti \iew of inaiaria, 
research. Lt us also ncver f<orget that the lniy alpr' y , iatctl bv :nu
gress ;atiie fr'otl the ta.xes paid by ordinrx' .\iewricls. The vision and 
imagination had to be icre, but harid-wwking ,\N iricans paid the hill. 

It is significant that Haivaii, as arossr;ads qetvwin ast iM(l West, 
has Imen the fttus (f (me o the major effbrts in ularii. It gives tn, 
great pride to recognize that this icUs is duc. toIone of' In oxx col
leagues, Dr. VWtsinli Siddiqui. x,'hosc great cottribtutiOns in malaria 
research have avvalrded u,; this recognit i(i. lehe: ntrol rni a riaopens 

http:dc't(vet.ed


i RcmninI(faih.% 

111) wVhat W\iIIstofl (1,111rchiI! ()1(.( uciIcd the~ "suildir up1lds of' thc 

IhttiliaII sp~irit " lot so InlO\ pct0JIc ill outI wol .%(1( t S clOcoulttagc(I alost 

that 1JISA1) has5 aga~in I tIn wayv ill bringing Iogol(tIO this~ group ()I* 

cxpetis to discuss whlat will hu donco iloct awlaotia \8itCis lol 

(opedO ,whlich! will l000(f0olltcI, bcIito(t(- tocao kluro c. IIoTak you.t 



Welcoming Remarks 
JERROLD M. MICHIAEL 

Dean
 

Uni'Versit)r ojHatwai"
 
School of Public Health
 

Honolulu, Hawaii, U.S.A
 

This is a unique occasion at which scientists, researchers, and scholars 
as well as policy-niakers and nation builders mee, together to address 
the isslic of ittalaria ctnt rol-a disease that shluMf no longer be a ma1jor 
)roblemIIl bill still potentialy afftects 1.5 billion petole.

As dean of tle School oIf :ltblic Health at the Univcrsitv ol' llawIiii, I 
atn pleased to be) pal t lhese proceedings, ;-t.l" (f'couirse]rould to)be a 
colleague of )r. Siddiltti, who is so well known to all of ,'youi as scin. 
list and ;, drivilg itre ill bri.giiig this aggregation of talelt togetler. 

\V illitw Asia-l'acific regtoitMhave a slecial tt)ltrtuNity t becomeC ;I 
res) onsible )art lot onlv of finding appropriawe wys to address the 
study,, evallutalion, ll list- of, tualril vic'inies but also to serve ill a 
leadershil It01C at thefot of av lae Miceis f)tlbic accepta nce to valid 
public hahh intrvenititl. 

\Ve itn this region have joined togIller in in Asia-Pacific Academlic 
Consortiumi for Public Health sl)ecificlly gearCed to Sul))ort the inluti
nationatl institutilonal tefth0irts ot'such b~odies is tile '\orld -ecalth Organi
zaition ail<l tie U.S. Aellv fo r lollerliaitial tveloptilient. 

\Vehc crnlt(td Itl t tedi IfelItilI tlf'schools tf pIblic It Itahh tIliiltndt
nesia, l'hailand, Ne.,tl, Sri Ianka, tIte Philippines, Nlalav;iat, Singa
ptrte, aitd ill People's Rltllbli of ('.lilll--linked with this Univelsity,
UCIA, Brke!hy. ;ln(d liiniie-tt ai teasoill that flows frolli tore thall 
tile cotiilmll Seulist tf the ilierit of ctllegiality iiliioiig f"tuilties bit is 
tuch [itr a 'as ll that I suiggest totii ht desevers'ttvlt attentlionl along 

with the (,chnical;spects of lrottlltl;is of laboralr piodtioni tn of vac
chic andi t t)~leiidtlllhlgy tfclillical trials. For is, that was the prolini 
(If rctzional collilacelic ill oul eoi eil field if public tceilh. 

write'! thww 
rigidiy, iliilprisotiliinili by (ilt own ctiiforttble 

Ve call ' il iger (f l;tlle.-ness, ttiplacency, growing 
habits atn (l Itig-leid 

l)rofessihlal opinions. low IllanyI peolIle do you know well whore 1T
already tral)l)el in fixed aititudes antd hlabits? A buiioLtS Frellh writer 
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said, "'There are people wh,.se clocks stup at ; certain point i their 
lives." I couli without any t'oulble nlalme half a dozen natiunal figures 
resident in Washington, w110111 wOUld I andD.C., VOLO recoignizC c(ould 
tell VOiU tilt' their (locks Stopped. I don't do it Iroughly year )Ti'ileaSt 
have to go Lick anid ralise 'csourcs in thll tom!. 

Just as ilItlivilUilS rigidifyN, So do organizations, universities, anl 
societies. TIhe We) of custoIl tightens. '\Itorganizatltion develo)s plcce
dents, traditions, itfixed p ,cking ordr-and lots and lots od1 roles. The 
last act of'a dying scentilfic grotp lty' he to gel out at new edition oflihe 
laboratoty rtilclcook. 

Any]' u 0igiIiz;I(ti l ttnds t, lwo 'itthicket of pi'w lrcs 
thatt fi'ustralte l)ositivt: ;I(tiora. I'vc'sclia I;itfirqls( a govxhanad inl dozenl 

eI'nllert iigetC'ites. ICoull te'll ilolit Un.ivt-r'sitv ofX'ii Sonic( Storics tilt 


tlaw;ii, but Iwon't.
 
Now Iwalt to say .1 atitules its
,wold a)u)tit ()un" scientists, aci'leili

ciUls, and aloillist r'itors toward the luture. I v'alii he.ritage( and the 
lesson s (if the past. but ex1cessive, llrc l iuti)ion with the pist isathinl
drance to cre'ative acttil. So isin)('x'ssive jlt'eiic(U titiol Willh pist 
mistaks, past inJustitcs, pist 1.tis. IlltIle cit of' \01, isliingtolli, I). , 
tlere are a ho ;ile thit they never fi,igetlot of' people v, mif of the lhict 
wheT tilthItchIet is ul'iWdl. It u11;1 gi ct'ii lllsur'e but it dimilislies 
th 'ir with tililu t'ttrtcalipacity to dhla . 

.'\ui','cie who stutlies the diaries aiiid iiellirs (if the \\'estern Move
unilt ilitietUnite'd States his si'Jisc'(l t cl c ,'i0,il-rti;ill\' P)uisiti\'( (If 

tilt f'itur'e thlat pr';iile'l then. he peopli' iixmolxed lielievetl th~it tly',' 
WtI'l tilIxilng Xwifi illston'v, cavi''ii, it b'ttt' fiuture. 

0)lptiulisil is utii.isliioiiablc te(dil'., particularly /IIallIn g S('iitiIts aIttad 
intellcultials. I'Erxyone iiakes f'ln 1'it. Sotnicotie said, "]essiiiists got 
that wilv lb\' filalciig ol)tiIlists." But lil t)t I)ssiniiistic' itblot Our' 
ibilitv to woik Iadvist be. \s the fellow said,ti(Othc'r ;indl 'oii not to 
"I'd be i ipssitliist Iut I(wulditeve'." wiurk." 

'16 rtliniil ontsell'l lic sht'r.I power d ltltittules towai'd what '.Spossi-
He, inle iIht( i it wasa uni'ersallyneed only lllentiutl .t-iiitite nle'. \V1etc 
regarded as atphysical impossibility, no() rIinLT llide it. But when 
Roger Bannistcr broke' tIli tilnic hiri., li.also (estroyed the iental 

harrier an( sccerail ran li within at nlattel ofotllhers lw 4 riliintite1 

iionths. ()n couiluss of' sulh nltal hat'it ,ai call to itiiiI(l (&Siucilhle, 


tiers. J. 1). Mlorg i tl . (X (;n;iitiim Bll thtil ltter's ii'o
t\lt'I' lhit' "ei
lion w i "i vetry interst'tinig rimivehl" bt )it(] "olit t'eciail(liilll possibili
tics." 1\orllln's Cuunsirherille ph'e'S Of business judgrintt nc'ver had 
th("hince to functill. He was gro')ing helhinl a rltiil aIrrier. 

Bul if you art optimlistic, it had better ie ,/itdd oWtiriin. We 
haIve to belie-Ve ill ours'lve's but wc mnustn't imagine tle path will bc 
easy. It's tough as hell. Life is painfil and rain fialls on the Just, and Mr. 



10 NVu .1 I"N" REM~A RKS 

Chticu WiSwarm Ilig ai p"ssmist vdieii it Salid "I havc ntintg toi 

godlaeSh %I ain it goilg 1)be td5' am IIletwas also 
Saingii SIolliiiig that all gitcat Itmltis Sayscotistaliily-lit faiuire is 

A iiL ;itivc i tldci loo.;tIrd \hiit is potssilht. iiiol\'(s Ilile n t nut11olf 

Sigorlitsiv 

t Ill wwf'atll , wi ith tcL.S Dii(tiitiiil liti IAi i tf o IiiijI ti lIftcv 
wtii i Iii Ittiit \\oc is till(d~ ffttt Iit' itItv r )fji i t in Ally 

ti' i;Itt I ii i mli t i r t 

Iitt he a pit li'lt- Sti ii tillit1)1(m 

tt l oIIlii t i N ( i is(t It pmwi i sititi -h cks s hbt il( 

'(') 



Welcoming Speech 

ALIRr J. SIMONE 

l'residt-1 
I]niversito' q/tawaii 

Itonolu/li, Hawaii, U.S..I 

I VOLild like it) express nvlywi'tn! wclcoie to all of vou here+, the re
searchrs prinliarilf who :lzakc things hlpnli,andwho are going to 
tnake this a leitet \otld lot us allk tie tonleIrt(e (e'galtizers andl the 
acadtcilio ahtliiisttatsr t'romt thoc Univt'i-,it\' oF litwaii: ;til the 
I-L;',laii state lcatis, such ,asScntatO Neil Acrt, ,il)i l'ithwier active'm. 

hitti'Cst. I ,ooddl also like to \\,(-I( tne a l iho l iti\ S c) tittois f'roin 

\V;ashi~llgto,, I).( .,lot thcir supl),,tl. 'is cxlprcs.;d h, scialot +Itotlve ill 
his ]cttr and 'Setialtot cls (-etod];[. Ihisitsi latsttl:qa by his l hwl 
(ill hIotlt to ve-h,,Itr ;lint, (hi 1ollt;Ils(, . o,oter ntInlUishcd %',\iit ts 
Wa~shington, I).(:., Il)r. N hIc . lBrady, ,<ctlitu".Assista(mnt \ htilistrattw...


of ' tw Ullitc(i Stilt>l' Aly()I Itltteiitioiatl l)ctopltti, who has 
,tivelnSo)111ti ]h lplpo l 111t(1_'(-1)( tt'lt'l to tIbc lilali a+l'tscatl'th pro-, 

grallll. Finally, IV t , thank voi. \\;asit, heise volt Lth)yosltc ltI 
acaldlelli 'testl(h' par ('('len(c itnd will serve as tHic (ollt'ttIce 
leadr. Non (1, ,,lvc a spcial watti f'rotm in lit northaik you us all Ie of 
aplauhsc. 

iecho all of' the hopes and tiot'hihtlst expectations that all of the pre
vious speAkers and itlte audi ce have expressed lo this cot['crtie. Thu 
battle against ti disease of !malaria is a tllotlh cause. )Vc oWC idebt (f 
gratitudte to all who atrreslAnsible for this confe'rtcncc andl especially to 
those who Will b <:ontlilutitn to and participating in it. IronIy point 
of v'ixs as l'esident ol' th University of lI tawaii. this colnfere'nce is of 
pa.Irtinlular illl)lt'tallcc. I have .just cOl)letI(I a yea-lng l)rli0ess of 
developing a strategic plan ftl this University. This plan otutline.s the 
kind of' universitv which I ltocsc developting in the ntext few years, this 
being a quality university wieh would meet state needs, p)ossess a true 
international ditiension, particularlv in scrving the Asia and Pacific 
areas, and be responsive and contributC to the challenge of new scie-nce 
and technologies. finally, I have envisioned a university which works 
with its colleagues at other academic institt tions both national and 



ill cri'atii;I lonlaIlliversjiv whlichlindIUcl-ial(l-jIS and , kim.Ictvhgcs (11c 
total coli ,11IRN,toI whichi it is 1pil: om. MmIiUI ipolwls ioflill-IM 11 (It( 
cii, educaittionalf ectioiolii, , att social1 (.omu lit i 1(d 111 11111m)ii andt 

Wflifc mifil ;\s~and itopii til, Itt h~lt;t Lj ll (t(f (a t fi I I lit Is2 

UiverCsity t ~w 2 dfi oppmhttlIfiic IH,offhi worldf IctIic., le t(fiitt 5(4 

Iandi,~tK 111 iki. \Vsildyi fitis~tft bl tti tlj te all~iCS (1ftCiiiiiti[l 
;liCltfs tifl Wh 1t1t1tiilkhi id Ittcfttibm Iftlt'itciif ( ,iftlI atiii it\ Spcil

utank Dru.Sttftikjit Aind ;dl of', i. ItIswith fitititt that I ttgtiiiweicolit 

the fcst wisfics frotim ftc liitsjl\itf (d htsI a fill fit(succittfii iifiii't



Welcoming Message
 
TFHE HONOR.m.\.I DANIELi K. INOUJYE
 

Uni/Ced Staftx &fla/ar(I-alvtaii) 

I ain siln trcly sorry thaft I catiflft bc with \,ol aid(youri coIltxfgllcs bodaly 
at 11h dwi Asiai (Xrnt'rt-nec oil Nalaria. Hlowlitpc)(lifg ofi and Pacific 
(\ el. I do~ wvishi to) ctlld \,()fwy

1 St~iiccrsl iv(ingfs andft (ongraltillafis 

1f (~l~tfifg 11liot wirsi lIwi ill iliv llisftol\ of1 Ilfalai;i rt-Stilfc , af 

ff11 lit ( \\ l IS \\.ll vaSIoffis lfff.vial.~ff Jir; tirughicft :( S fit iitli k forlif 
hour iwor t- i1 fi as iif 11.f ,t If) t \t\\'N in, \\,.]] I Sif Ciffif itifsflff)f inaktf( st 

irtcliilf~if f\%\ Io ftf il i lic iilto iir of alid!i dK ;111 Inirg rtscirchd 
ivthrougll f in rii m irri jll ,ri~ins 
\\ir If f (j111csfif 1ff il ( fir Id .11 rr~di i;Itof ( Il al rhith\vIll have\' a 

aff hIlt f. ft pll)Instf l pn~if\ tlfld if ll Ili iff1 ff1iiidttcrl\ ll ,Nff 
lfftl fl,ti ;111f.q fdvit lopffL Is offhfi )]( ffffl-mio flflffIo l l bcfi \vclHl 

A105If1 oiltifii (itfo IffIlif tir)\ (.I i 
sc rv( \f.f [l\\fi.\Uf sS1tt 300ff olffl ifliivilioff, world

\ilf . are~tli wif by.(ft Iari cafftlff r.fl i d I )O ~ iffft fl ul iffftl i ftllts 
dl)( CI(nffffftftl(tl l \'fifff l offtfflfl f)il ffftfif~ill ffw(l(itti 
iSfot (tfllt(l e ll fhfl f 1ffeltidtl(I fff Itqo11\11.~ lff~ ;C(fl 

OJil Iithfll I(d ilii \NorffIs fUtIfl- lI'IliffffS, I ill( itS( Of'It %ViSlf N1ft 

SUSt tS. 



Opening Address 
TIlE HONORAIi.i. Sr,.. NI. N'IVSUN.\(iA 

in/f't,'( ),fat,'r .S,'l ato ( I ; a ii) 

Ol bchtllut Elic Oo)fHa)l.i , .. h)ii I havechllu)(l of l-,ilcsil
ing in Ihc Unitel staits Sell;itc, I wlcoilir von ill and cot1l( waml'i 
grectiii.s Et (host . l\o hvi(, iiin triiic i'alro;ad. lie highest rewarrl foii 
ilitending this i itt inaliioiiJ l i n-mc licic ill. hi IAiiil will colil" Et) 
(1llir ofo \'Oil Jt d Criiigili l)a'. inr iii thai d;i, ccallisc of vituir visit 
lire, V\on will a l;ix! h% li( saii.i~fi jou of kiowini4 wht; hl.ivtvi 
Wcioks likc, ifl in -diimi r{d E t ,il) ( t0r wav.
 

A Ivlpilc, (to 1(1111ll[t
\,, 1-rM'1MC. it i< ;1'v'<\',s ,I I'l-j 'llrllH t , lli%*. naiv'c 

E I 1(e h 

as \oi, whl( 


la Ia( l i "ill,) E le ss ii g wllE))(O)l'disij gii shit. I sk (iltiSEsMiIu 
,is lilli Iic litil Io lie A\ii il lacifie C',li lli I c oil
 

Mailairia. 
 I)i'. Sidldqui aiil his colciat,s arirt hc oi giiril;llwd for 
oi'giiiizinig ithis tolifteiv il . \\hidihluiihr im) ilii , toft i iiiiioiiiriiuiig uii 

]lit?,t'i i . E;u ) .tt: flili t.
N;)til" ail ndalicc is. ill pa ,;i :l rilutc'i it l i tb (c worlk bi) ii,!- ip , 

f'oruiicrf <it lmli lli\c sit\' 1i11 laiv iii's I)cp)aili' ici of li'llo iciil Nicificili., 
und(er 1)1. Sid lirllii's i,;icdr.hisi, lEI\,,iE(f the i(-lc\'tlucl~f it (d irwc-ivt 
anii)if to ,r igiii\E inisit;iriat, i key sil) in itlhe scirch I, oai vaichici algainst 
ihe nircail rfisiasc. MnyiiV of yovu ilslo have (ritical aiid vaiaiildh intoiia-
I iou to sllair is wclt. and( siliilt day inill E ol-Eli()-d isidi li turc he 
wh hl i l i l -ii( will bcr grlii-lifl for mii liirticiiatioii ill his histiric 

cnirence. 

Vc ir( also ilii hiiol'(l( ti hive witi us (his is 'iii lug irfil-s lu at ivcs 
of ill oirganizaitioii which has suppolit.( ilte fight ;iaii iiilarii for 

nyll ' )caisi tlhiol u1-,hl Ehic xi hll I rlefle of eliiist, oh . , Eo ilic I)l Elbli 
M. Peter Nl.Thrison, Adiiiiii riator of thin Uniitl Stains Agiiiv for 
Interllntionaiil I)Dcxclpiiielut (USAII)). with 'fioii I have hadliht plea
srm of xx'iikiit. ii in hlingtoi in uiany wolrthy caitscs. USAIl), as H is 
irior xidcly known uiiI(lerNi. NiM. Piett Nl'lhersool's andrlI)r. Nvh 
Brac's leadership. anild( Dr. Jiiews ,rickson's research directtorsll), has 
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It is 1)01st I1ialcililig h( Inc, as a4 (4 )4ir14i(41 (ill ilt( g4444( SvIlSi) od ulc 

ilt)(l1I4all (d1 \'4 444 4.)all br 4('44scd( m41II 'X' 1 44I lilJ))IIcl iIIlle fi ) 41445 

() 40,111c411 's 1(

1(1)14) and1( scI(444 ()f jo)II4i4 li44cIlt 1lIX'(c a55)l1c4 Ill 1144- and1( 

I Ikr\X'liis pe)41 ;14 pi-m4(l4 Illci) ti4~1))I'4 Sohol44414 

Ir'(lIcill1 

ofqus;1 (lisca4 MVlitchIl islalds ;il Iiiools dwo(1 lis '-1ho od 
Pa('ico. It 1,los11 that \\0') an,' 144444 pa(1) Ibdis gk~oWI sca tub I,0t1\\.s 44141 

('Xi~~lioIgilXX' ti' th/AI)is plal(444 w4bcl;I ((Ii 11)(b11(1140 lt)441 
mitlX I() ii)) de(I) I4 1 (&4144 (li~li and1) -\sia bill also) w4iat14 dw1 P110I('j I 
Afrtica~ andI (CellItll )41 ill .\toi'ka(. 11 is Ii1114 known) 11th (t rl 

f4444f14-iX'' ItIdl (' ) 44M)istili4 I1tt'4'(I44 I(d I(iia lI )'*ti(iml. ill ,kfr'ica( 

5 ''''X (m. 444 44 414 (d1 (4I'I( (dI lmic j(( ' X c 4IIjIV~(111 IIid lI-[ ( 144c-lr 41 

Incilit 44 '414 It' ll I III'S)' (I 44(45 

44)141st (4 )111 444 11111 li (' (44mid a41 wi1 c14( i (\X\')' II i )4 vc 4)) 11(1(4'i 

1)1 ( 1j54'15 grel 1( havc I lii (4d, (IIIX)5 X4444Io liXI'SOw) (hc 

of(lI'lig-t'csistalt 54taills ()f' floiarI para'(siI4s. a \(45.Il (;s 1)154 . 14le-rc4sis
1(11)1 Strains Ill41i I)'') is ( (1'.-t'Ily o ttl(11ai4 

itl4'ilftioll t ) 'i ('X'4'1441)llig4 (A41 lit'-iS. 

M~(aaria ha t44) 1(4)01( (4 )a)444 

(d4)1 Own a4 I'('5ti'44(t1i(d4 

l1(4S )it'4II 144'tim4l (illic It' isISill)

prtii144 w4 aI Ltl(4X'444(lt 541 ;is 1''Ilef. that(it I t''44iai45 Such1 a4 X'it'lI4clu 

Ibt'4)iU. Ill \\'ot'b \\a'I'l c )1) II)'4i5U(454I I \\XcC'N), (' I MTl brin i d44v I1l4'4'~ 
('4)11 '), 41441bft'('cei4'io that II (I'.c'T'it'l 411)(jtll) XX'4)lId dc(I('f ;I rcsiS

by i 451(I S, Owl '\114plu'h's 1114(jItil44 144 b l) I''(i5. Ihis (li'4)X'('I' 

Indeed4)t, fie WorldI Ial('4II Organizaionlt (WHlO) ill 195-1 and 1957 
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was able to launch a $6 billion attack employing i)I)T against the nos
quitos and drugs, chloocluine, to kill dti malaria parasite, Plasmodiwm 
falcipar.n, By the mid- 1960s mtalaria was virtually elinlin~lwd frtomI 80% 
of tos lrOjct s m le llosqutilos devc'lol)edtargetr' als. Untrorttlaiely, 
resist;tice to 1)T and the irotozoaln )ec;tlle l'esistal( to the drugs, 
and, as a conseqCenCe, We ht\'(' seen a rTSrgce of the diseasc inInally 
tropical areas. li lankai, ur examiple, where ith 'AI,,[ 's ef'ln hadIn i 
reduTcd its inCidence from tot million cases ainne illy to only 17 in 
1963, this little cotnirv had 600,000() rtepo'rt(d cascs in 1975. 

In die early l (960s,when h was evident that tIle Wl() program was 
runlning into tro Ule,LSAII) I)ecan'n the los ;tgnt'y Io take i bold and 
det'isive policy step by initiating a significam researclh program aimed 
at tie dewelopntent ofr malaria vaccines. The ,t'gency estahlislted a 
"mlalaria resea'ch network' to achieve this goal Iy assisting Iading 
laboratories of t i 'his network is t cola-It United Sitats ill this work. 
I)matiVe grouI) of 17 utivetsities and htlo' rcset'ch institutions under 
contrat to gel i \'a.ltin( rcady fo hltinalt (tstin. USAII) places con
tracts ror sjt't'ific teserlt' fji(('ctiv's tio (olliat('s the entire ffbort. 
With al evc to)wtlrd approval i)y the Uno Statesi(' leoferal I l)rug 
Administration (FI)A) of stih ;avaccint USAII) rcfuires its contract 
resetrchters to f6lohv FDl)\ guidelints. One cai ,tppleciawt, then, how. 

i1l)01r'ntll contitinng USAII) c(m]i'lill;itio is t) the sl)'edy todoptiol or 
tihte vaccinc. otce it is test-proveti. 

Based (I t m, ilp)rt;alt breaklhrou, hs in research m ihe develop-
Itll or"intalaria \'acilcs at lahotaloics witfhi tit USAII) nctwork 
here in law;aii. lt itl Rockeflletr University il New \Ntrk, ;ttd ;a New 
York University, we hope tosee- the xtlt,dt'i)us x(fe'clopllelit ofr malaria 
\'accines in It, vtrv nt'ar ft1r. Itt facT, I al told1f we ctit expect clinical 
hullI n ite\till's witftill the lltxl tw() yel'rs. 

Stuc a \'it'(ille \,'oill(, (If c()tls(, I)e a firl.st; hi re has iltV )'t' l'roo 
ben \'iccille against ;I parasitic (liselse. The de\rvelopittett of his vac
cite is rIt' irc ()lplcx thll c-leing a v;tcciie gitist, say, smallpox 
or otfier virtses or Ibacteria w'cattse tft,tmalaria pairisite is sic tich 
ltrge'r.ifd has sttcht a cotmplex li' c,'(h whihh appears to have becen 
designed to (lu(h' its ho)st's ilmune sslen. As 'ot know, there ate 
lttef distircl stlags in this life cyc,, and r'escarchlts at tlddressinit a 
v;c:itte against tach (f'ttm. 

A lajo" hbt'itkthrotgh is in ti( llltllf;tctttlre (f' ;t spol'ozoi(c vaccine. 
g',en iltt. Pr)lh'ttl ofr ol)tainiog tile Spolozoitcs. I atit infrlIed that the 
hturdh' (on this p)oiu1 is ill (iisseotiigthe, salivary glands of' tncsth'tized 
nltosqnittos. This talhllige. lets fcn lil'ulnlivteld I)y poweltful tech
niques 0f' ttolCCt~halh Iiology and go1n(eti( ('ltginct''ing that t rt'e
setrchcrs to cloltle getnes of' tle mala'ia pililsit., ifliliy how tihe pal'a
site intertts with its host, and disciter how to foil dose ilttert(thnons. 
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YOtur conl'ferCnCC this week breaks new grourtd. It is the first tinie in 
tile long history of jllalaria .escarchthat scientists fiolli various leading 
malaria la oratttorics of the world art mIeting with scientists, epide
rinioiogists, and pollicy--tnikers frot Asia and the Pacific lasini to corn
pare notcs and c Iange views. You will no dohult liscuss ielthiods hv 
which to carIr j , 'I"a tual field conditions, the findings of, 
research. You are all to be i'oiinld d lor this undtertaking and the 
coordinated il:)cuh it r'ep'esents. 

Needless to si', nitoicli work lies ;iltcal ollfolu,riot thl list of which is 
the design of' tvaccieli delivery systctil. It lay be extcincldy difficult to 
vaccinate ii areas oftAfrica and India, lfin exall le, if' the vacciel's must 
be rCfrigerated and thL1 irtjcte(d with a sterile hylp irtl)(lllic nee'dle'. I is 
interesting to notc that smtilc of vt)itbeliev it possible to deliver a 
ni1alaria vaccine itl a 'a''iccriii ''iris--thc way sioallpoix ',accine"is dtliv
cred by ;cratchinig ovcr skin. 

Spaki g as a me'mbe' of die U.S. SenMat, I cn saly that (ongress 

li;.s beten ro-; sy'llllithietii' to USA.'II)'s airri at achiceving rthgoal ilt'at 
ef'l'c-tive maliria vtcci c. 'lhe (contrl airl ,'idicatin iMf this (iseast 
represeit a toble rmissiotn lfil it tgentx', and I lf ()ne plgt ntix'Ilsup
pot to ste that fitlttls are r tailc aivailaiblh' to firnislt this great wvnk. Ili 
this c tllection, y'ou wi Ib hbapp' to I'arl thl NrIt. NhcPl-l'soi's 
;ageit' y dithtblcld frtlidi g fI' ritalatia vaccii rcscarch (iol teilhSI 1.9 
1rtillii' level ( f' iscal ' ar 1983 to S22.7 itillini in Fiscal 'ar 198.5. Il 
idditimi, the' Nation;,l lstitte i' Allerg',y and Inl'ctious I)israses 
(NIAII)) is slpnding $.14 ritilliori in rrudaria vatcit studies, which rp
resents 20l',' (of tlh $27 tillioi it has t''iiar'ked fi' tropical dhiseaose 
r'seircth. 

let itels y ini c(tniltiditig i' retriks that liawiii itt'ids tio play art 
iiila)irtiint rle is a liismii I)etwe( it Itie U.S. Agtll' fir' Ite'niatiotnal 
l)Cveloipriiwnt a te iatiots (t' Asia ad the Pacilic Basin a tee 
atltievrti if'nithis imali ria %ic ilectgoal liii- all hliiiallity. 

Tht''<lertMiiil Inralairia will h;ivc a proft and piusiarid e'ralic;tion (t litl 
tive effTct oil tIn' hith rnd e f thte l ('lpilignations of' Asiaicalth ilix 
and iltePt ilic. Jrt)deed, sulth att will contrihintnt othe larger goal of' 

lIte(' and h()S'shtoity fin' h lti(ils. A itialalia vacuillt will give the 
eradication clir w atd hli..AltItugh it is lHissibleht1hitliet pairit It(.\.li 
;rsite could It'coitro' resistant t)a V\c'ilt'i Iesistalitas it be('hitni to drugs, 
i valc'illte ;ploliiai'Ii-tribittcd with betcl' sanitatiiin. drugs, ;rndl insec
ticictrts-ofi'rs the world a chitl( v to ull, and pterhlaps rid itself' of, this 
alcitit and1 terriblc Scourge. 

I wish you great suCtt'sS in 'ou' delibe'itions thrilughout tile coMiing 
week. lhail: \',LI to ;addtess otl.lir this oFpportunit' 


M ahalii.
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Inaugural Address 
NYLE: C. BPAI)Y 

Senior 1svsistant ,I1diinjistrotor
 
for Sc iencr antd "itchIolo
 

United ,Staks A cn(K1,,.for nIt/rildationalD)telonoenl

IT"ashington, 1). C.
 

Through the years, the Agency Or Imteitatjonal Development (AID)
has had a significant positivc fect on the world's heahh--not alone, 
but Iy collaborating with rescarch institutions such as the University of 
Hawaii and suppMting the efforts of scienitists atnd educators, SUch as 
are represetllic at this coflle'vrlce. 

During the last dcade, in particular, we }UavC learncd mIuch about 
what does antd J..eSll t work ill hird World health p)rograi s. We have 
used research t(o conae to grips with Soime basic health problems, i.e., 
dialIosing, pre'venItinIg, a1nd curillg Ihe IIost (ol)11111 liseases. We've 
made progress against the variols IarriTs to i)roviding ade(qUate pri
mnary health care. VC',v (esiuld iicltalli.ns to stretch our assistance 

dollars. 
And w\'v conlbined health ,'flrts with tnass-ii'alia techniqUCs 0 

train people who have little or no forial edhicaion to use new technolo
gies. It has, indeed, been trewarditng to observe niass Communication 
experiments that help iio)thirS ]learn tc-hniques that would be beyond 
their reach if they had to use written directions. 

These efforts, conducted with the assistance of halth scientists itt the 
United States and other countries, have lori' fruit. They have helped 
redluce infant and aohlt nortality. They have encouraged the use of vac
cities, oral rchydration therapy, and essential drugs. They have in
creased the 
 numlbers of births atteaedd by trained midwives and have 
provided letter imttnal and child health care and nuttrition f ,il
lions of mllothers, ilnfants, an(f children in developing cotntries. And 
they have helped provide ncw systetis ofhIalth evahlation and SUplervi-

This year, new initiatives in tihe primlary hcalth care arca have been 
lladle possible by a significait increase iii resources upprlriated by the 
U.S. Congress. The total is some $85 million more than we received in 
1984. Fifty million dollars is for increased primary health care, $25 mil
lion for child survival programs, and $10 million fbr nutrition pr
grams. This was in addition to the $146 million that vas appropriated 
last year. 
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'I'urilingI n1ow to researc~h, ill adiionlh lt fox-lissilg ontcill81 1P-v\i(('5 

toI solving the Ilorc Itliaittoils lictIll jl iiti litciig jptplt's ofi (hc 

dceIop Ig wolld Primar liail cmc,,isiiihiii ;( cs oi 

of, 50011is lor( dignstc it'bira ra lIit(l.\\ 1 (and l c tec)hnois 

SSliS. \ii ticllc lliveill imponlfi lit It iclill dii. I isniti olistpco-

Oilics. o (ht IlS rm (ci. )tihli (\ lo l rsirw fi t du 1c~it 

I)l mos ilih (, sit !ii hl ~ "I*it n Ialll childcoun 1,ill 14 IItl ill itha llt 

bl l le (rited stiii rl l l hill d gtst l and has cud ii otIt silts it, ic tt it) 

atedtthc diitilpiiitviVY 5%i is drilil h 4tbhei(lfhtiiiti\Ilc (dtIv 

inall lit , lct ~i\tilbo). Il y aidstoutill\\.t ill elietiionhealtn Irm

the I lit~hi CitHI tld yd allitulInw1.3,.1- 11 hel ", I I I tftc~I h -la rit 



il ljvely-ICORT At that timne, v'. ci~lh'ln' d otrs1,1 s ll tilt;r1111 
of' tih world Iit t.idhlvmakeI et of this h) ee-i(nii ots kili ing (Itil(it-ell alive'. This yearll \\'t 11;1\(. alreadyI(I he'ld two,),tgionl coneci cet'l(ts

ollt ill 'ic(' ie l ill .ii'\ssit-t oi l ma'l r'hih riot' l the raply.fr'i nltl iil.sTlhe' SCC('IUI~ itc tl' n;it~ I ( _)IR Il (wloh-iciicct, 1I. will takte place' ill 
\V+shil.tlm D.C ., hi )'tllc llhcr. 

\]ttccilic' D t'vt'h ll l ~tt 

hW ilativS iil ttrtiml\o k ()it ;I lltl h of llt's, itcludin i;ltI(. i(ili ()Ill-a'tgainst 
'holhra. Wti ll kiti )\ tha t l(iul't' t'l v-u1s (lclr I t'l vatcit' , 'tiitct'everly ,go ,tl-

ai
o)ulyv '-)() pro)tt( tivc ;tlIi~dof h l- dllin )ll (:)-6+mlll dlts). "'16 

welh vi t'ili lt this giltl). ill 1 til t' e- ;tt loti ussiilt e U WeIll l Ill i t' In 
tiri tina e aheatt.r l )I yi;isrh ';tIe i . ' s r( ill e,. i ein g(( '.l D Rl)l l rv I-It'ld( t c ;,h . i' 

Rwi 
onl wl l v lX\' orl']

t/ hter '],t ng+l ('imli(I m)ll 
cholheral vacit ilnt \\Ili(-l1 h.,k l-m'illisilig. 'I'hll ~(- iI \\ill het t1c;'qte( ill 
both A s>;ia att+( .'\l-i( ;1. 

s gt"areta l ll:invit \\i ktl i tse ' ils \e,((eil that \rill bi'e
 
tiols tilltroal wil l 'l,1ts Illdhle 9 llt()lllls ()d and \\ill he casy lo
admlhii.ster. Ill addthio,. l mp. (~i'lt+'lt I I ) i) c)rp()rawt hea;t staibyh 
into tI.li new Illlta;lI s \ it(.( +inc.
 

NI IIy p ,(l ci m\tc~vtS i ll11I \\'tc II t tI iI Il I t I Iiz; It i)t I I ( o
;UI I h. tto 111 o 

to p~ro )tec t t '"e.t licl h .
t i l l th tc \ Nol dl .Al l . i l l it qc n( -!' , d llm ..s+;( ., t l l l l i s t r u t'c 

Hol(we'ver, tlict dl ilZsatlioll 4d, tlil' ]prtusi'n tt'thnlop.)ill utlldcr'rh 
 e'hlped
 
areas'+t is cost ] ly. lmi
vcr" 1(+ ) U. c mV(ll l xItxululv (fif t v'actilitcs 
we+ have' [)lityr 

l'('qirc' rc'l',r ,i it, whic'l, is IIo)t avaiila l] ill Ill iv
 
devetlo)pingu, 
c lilltry", Stcttilig". This+is whyv w\( a~n \ act<illalttc only abolut 
20)2.5%, Id h'vt'llinl \\n) l uhihh'tin. Ili L;,t t, \\€ ca+nnt~he (ct'ali 
ho~w 'Itlit' of,"thc' intlim)utli()ls wetho admllist i t .(.' wi'll-c'ul,,lh prc,
sc'rved( tol bet e'ffective,. If thetse' vacintcs were' h(ilt-Stlabh, ,nk did ntI 
requltiret I cfrigt'raiinl, \vt coul sut'c '+cst Cull\y hnln(m ulawl( Inafmy morel't c'il
drllll parUticularly ill rullI ,irt'c s andl~ Ill reg ions, such ;as /\lrical, whtwrt 
the inlfr;S ru(ttirl-C to ltI;lillt;tifl thet co)Ild tchaill is v'trv ili ted(. 

A s \-oil know\'., I'ml ;Ili ;:.gi ituhu)';tlist. It is vLT,\- (hfear to lilt that th11C 
Grlltr Ru,(\io]ttio)n did no)t taIkt phl~('c until wc' \wtnt beyo~ndl mlyl''\ try
ing to aplly v'i~ing ;tgl-t Wu ut t hnt)it)itvs to v'n\'il-tlimcillts \vc') dif
le(rcnI l)llm thotse ill which f1i'll,(' hlc(l.d had wo)rkedt. It wa';s olyh when, 
thrtOLlh rtCs1,;u-Ch, We' iRlint'd ilV',,v k-no)whldge and ca('lit(11 \l)I t -%' 
tools tI Il lclI v ~i Cmsi 'CCIII-e(''lr d ill dhevehlping, ("olulltl' agtrit'lltill'c. 

I think dw~ silet i('t'll ti()ll tol'icw kn(,wtt'(dvc IItlSI OCC'(lll' ill thet tiCl(I 
ofl'ecuhh to(.1 r:ate, lau're-scalhe il~l'trovcllncn I dhll't Ilicltll to) imlyh thait 
we' have to) walit. As VT! did ill the fielId ofl agricu~lture,, \\'t sholuldi con
tlimit to) move't ahl.itd as raplidly ais we, canl while, ictw Ihnowhldgc is being 
sought. But, I ai~n (Ynd~vnctvd that I'eSte;LICI k numma..;sir Ito lprvid new 
tools that rtally will bet effTective. 
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miigh coopt'ration the World 
and its Tropical IDisease Research (TDR)progran, Al ) is also working 
1()climillatt or oilt r rtlt cal such is SchistosOmiliisis, 

h'lb with lhealth Organization (VHO) 

hdis'Ilses 


o1clioc'tci4sis;. antI ll)r()5Sy. TI )R.'s rtscutch prlgralil lent'fits I','lmithe 
exl rt ise (d',1!ciSts III Ih'U. S. ;1l14 ;(14n0 4I. 

In a l't.project, Iegilling tlis veal. w ho)iI)4K antd al'(4wt Itc(ret 
ing l114)dItI) diagimstic 1tc(hllli(jtlt5S i t,sin ruiicl St tinl s. Illdtov'l

op)ing c particulirly in thut(Itrics.' l uc-ul ait':s wheir' ,idcuattc ],)li(
ttrv dia nig.sis may I1l Ie ;va\ilab)l'. piments arc fiftcti sb.citctd(l to 
It)drappl4t riact iijssw('ok. 4 tI ltw':11tc5ts b;esd I)1(1li4at'1 thng(4il 1'it
I)iag;nltst i tohogy l) hcv'chyi1lt I) jctc is to tratc Simplet' land 

ine<j~'X ivc d~t41r;'Iltt, tests that call Iakt' tlw gtsswm-k lit )f(liagn1sis 

in sul sctitings. 

lRcscarch (In NiI ala iW 

While ve are working ,ndi;agnostic !tclhnitjtics, (c., we illAll) are 
well awa4rt iithi still a,Ilia.iijr (evelo)itlgi.aria is c1talh pr)!)letI in 
ItioUi!S ant( that lnalariat resca4 h call give WIsthe tools 1) save IlillV 

lives. \V'c know thatt about 59%"of h' w\Vl's pJq)'llatic1! is eximsc'd t 
inall41L4 inictt i ; anil that ;ill e;timat'tl 200 millimi ple(4J)l tare ilf(','ttd 
antallv il iltl P;;( ific BWsin. Asia, Africa, and( .'(ntrl andt, 

Auiruict. It is cstimtcd that in Africa t I lillio, ,hih'Ilciiadone ;0 lcas 
dic'(dtInalaria eacl(h ytcar. 'Ilhc h()ss pr<-m'tivity and petrflninlt'nl dnml(d" 


;ag 144the \'mvl1surviv'c this tlisc1st is tlevisttti!!g and itt44t1!tlltl(s IW 
bc , it iQ i1callt Ibatri" I()' ,mi dcvehqp~liit Illcotnlrics wh'lere it is 
pro,-vaillt .
 

Duing :ht' last three Icctadtls, si;,iliclcnt elforts have hti tnlnlde 
towarid tile coil!(d4 It alaria aind AID has play'ed an important role in 
these evcnts. I tbuntrst;ad that since 105.1 All) has contril)utt-d more 
thati SI billio, towad iol;tari;a-conltrl prOgraLiss worldwide. Ofthat $1 
billion dlollars, mly ,il)4l 0.5% has been spent fbr resenrch. Now, we 
;ret l)cctnllini\,Vare thaIt, illrespomnseto)toh( products ()fetarlier llialaria

I'clhI(d rcsattlch, drug-resistalit strains of nalaria4 paratsitts atnd insecti
cidt'-rsistailt strains ftoosqUitoCs hIve dt'Veio)tVd cIsing d reSutr
genlte of' malaria infeci ion in developing countries. 

Recognizing the crucial lieed to spteCd u1) dCt\eCh4IIiIIt 1tdlc vaccine, 
secvcral ,ears ,goAll) esl~allislhcdtl prograna Iialrila vaccillc research . 
Soc t.very fown-ard-lookin and (4ptilllistic ildi\'itlils within the 
Agcncy havt litil-Id and cincmiragcd (his elffrt 

Frnmn 1966 to 198-1, Al) provided it (till of more than S35 million to 
sUJ)po,)t ttalarii v,:ccine IcSc11eil being (,iit )ynIti ,workof4sic 17 
institutions. During the !asr I yeirs, the annual funding fbr this net
work has been greatly 5 creased ($1(1.5 million in FY 1985). 

In 1984, as you know, a maJor breakthrough was achieved toward 
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5511131 

(11.\. It'o ll a vac( Ilic agax s t furkaIiVCa sI-', 1aara 111J.IIIIl was JulTh 31k 

f1(ill,1 5,14I11 3311 11311/31N11\\ ', 'n (15\(1k%%.i(ll, ISwk lS~ dm3i c 

at11 thc~I Ilml II 53,1311 lii () I3334lI . For liI 1. ti)1333 .Ilg 43!s1 s t11.11 
cll Ill I Il .t il 111 1 1331lc Il -/ 33I il Nci \vm5 553it11 w Will5 Isis 3 )3l(I h.t1ij I1(,5 
111113 31i '1331 FAI~443~illa 4311d 13 3 l\ l151 hi.. IIIm itv ;tk1 I(Nhl I '.54 111 

gX13 335Ow 33~ 11 3l 1 .;I (511 li 3liL ' in S t IliIc 113 l Iji 3~3~14,I 

thrll I )1l I .il() (t( l 
par4ilI1Illilar jkl lli >. :3113li-j333113 \ \c41l 11111 t14 554.3. 1~lIl(\ 

[I, 
11 Iiil wd 43.113k 13211 w1 ItlIfl3Il(lj1l3----Il.\ 13>d 113 s 44;I4I. 143 a an. 

(,3133313134. iill Icl ql1c \III(341 I334 Ow\\3l43IIl333I lap(1; 141 of 

443141II41;3 '111 l i hc h413Il 1.) I4433hI N~m). j3133\(dil ii33 para111(I kk14 

i113lIc x)N 1( .tlill.l34 i11 411. .13 13 11311 i31 3! I Silll 

l413 1 ()( Its and1 

11 13i, 14l 1 w l i 31 I), \IIIl li 1w i 14 1t c ; I I~ . m d m . 

h341 o4,I(l34 433 313dk'31t 141 .1w . 4 (11-'J313'3l 3c.1131cI11 

1lIN II11 1,*( 1 41 311.1 Ii 34k 3()~I~IN) 4>' ; 31~lt li t, c (ci t 
r;3jIp I 34 ;kiiII'. \,1134 ISt 335f.II33?sWl1 

liii1> I4 1I dw mm1'l mw31 ' 111[Il, k 3il' l3 

illiI. 43 M 'III1 ) 534413 11111,35511 lci 143.1\\ 144p 334141/3 )I (d1 ;I11J1331ItlII( 

11isI33143 I ll514 141ippm h33I14 11313 311H1;Ir I INlid;sl ti 1141 ll- Ibr 

S31S11 (m Il J15i 1( kIll d (III(11I31 III(d1 dw541411,iI Il (l\\ [(I C 

43411 Is.l11l ;11411114 d33 I453lll I-'113II(13 I3I;I m1114 14 1111 l411(11!134 
1111411c1i1 1111 1 m)334 IN14ll 131l1 1111. W c5153311~. I/ 11 il 11 11111i1341)

m1 iu111111.11 r s il i l w s cl ll rc tli. ( i 

http:111111.11


Opening Remarks 

Uni'ted St ates -Ig~enyfin hInt naltnalDi-t-1la/mu'nt
 
IGl,shintton, 1). C,.
 

Despite thle vinorimous worldiwideu etlot f'rinl 19,55 to 1975 to crmlic;ate 
NMaia ia, this discasc (011 loe toII1 W it11a1jor' puIbliC hItIII pI)letlt11 Mnd 

a 'anseof SlI -niltl~mtorhidityv andi jootallit v in nIlalo tropical andl slob-
I inpicai ((III Jries ofthc wiohld. 

'illiu mlaria cr;ldiaioii .f,0it, whlich IIovol'jIii o')vcy f100unoirIuII(s 

ilidi ovcr a bililjont dollars of ITS. kinds, lul t it. SiL ilifit lot (l( ill 1 

thei [(I[al no tiI 1 wi (d oat fis ot1.11 out able to [Ill s dion 11(1 (lisease. HIow

(iXl tIlositw drg Ini 1)1llrl lrsitcvOcO(Im anell5lu. of(lohIt( ttspiii la 

ibroutght ilbottt Ai itijol \\(oldlXidl IO(Srgl(ct ()I uI;IL~IrI;1. illc latest 
dal~o fItoui Ilic Wo'rld I Icl lfl ( )lga iiltiM)i ill l c ;llila 2.6 hil1tfi; m st 
Iloit pcophlo It\ c I n r s \\ lorr iuualai is ei(ol ic 'Ilici litiuiilioi l iti 
ca] cases5 of, ll;kla;I jofoI. ;Io.cs 300f iiiillismi pe \-(,ll iestiltito iut 2-") 
Miillioni dhatls. friloIill Afr-icaoll elihlle-il otletutleage(of lVe. 

Ill I6. ifljc 0,OI(\ a11n-istciiih priogati., '4) test the fea;sil;it\ytle Iliitc 
of' duelopinig ; cil Sit l ofIa\;luino igi e(l. siccie5 iooIIall ntialarlia. 
Alhough tHu so(itijij omllnutlii\ soffdkdAt Inc iola, by 1975 All) 
finllc itscailchci XXIbI alto lplm\ III(, tli(l fealsibility of' 

\l(ii ilpr4iaiiI 

craidlt Iwi lou. tic latest biuiiicdeul t1eol(litoologies toobinl. on thle cevcl

timus koowledge. ourli mllllrti vac \\,:is cxplli(I't ;!Ild ; 

several inll'or biotnihieal btectktltrotigls have cicrged fr-on thte All) 
ftIIeidc eullil orai~lslisa(l It tXwolk. wh~icht tnow' consists oI' i-1 major1) 

Ui I it'illt of enuliure to tihe 
P;Ira;site outlSide a living hlost; 

2the firIst uIsC od iiiono0Cl01tI~i a ItihbdV Meithodologies which ar-C 
used to ideieliy potentlial \'ilojh'5 

tf. c(l a tissue syst tilt grtow ittallaria 
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3. 	 tilt, III-St list. ()f ',cllctlc cligillecring and sviltlictic cllclllistr If)
dc\-clop prwotypr Ill;iLtria vaccilles. 

III Allglist if last \.cIll.. \Ill) admillistrilim. Mt-I'llerst)[I all-
IIm I I Iuct I 111;1( AI D fi II It In I rcsrarc I it rs at Nc \ Niwk Universiiy had 
completed m wk im ;I ni;ili ,-Iil va(ullic agallls( IIIc IM-111 ()[Illc
nms( IcIllal sp-cics (d lIIII;lrl;I (Plamu'di'llIII. /oIItilmIIIIll).

AS ;I rcstilt (d this hi-cakilin'twil, AID Ims SlIg-lillicillilk, Ill(
Inalill-la pl-()L rillll Ill 1111-ct, arcas: 

I . P(14( It.wal(III- hilildmi, ()if dic N(-\\- )(wk Univer-oltv \\()i-k, fit(,
AID PD,"I'Mil 11;1,; Im-lim-d mI Illc ls(datlml (d,( '111(h(law va( ( lilt's 
fi-mil ()Ill(.[ pill-IS (d III(. Illc C\CIc 10 P lahip(mim as w(.11 if,, ()If Illc 
(0)(11, (111,rc lic , (d limilml AID \\ Ill st)(n) hr .1111milm 
hif- di ii \ ()rk li;t,, Iwo if ( (impictud ()if it ,;(-( ()if(] ;w( inc, it , i 
P "I;em t Illc Ill'iLli-I'l sprclv , dix cmlws it N(
Ill lilml 

2. lbomm llt , Iv(cilik ird m ill (lic
Unkci-sitv (d Nhi-N-hild 1(, 1 dw I-DA I-r(pill" d litilliall 
friak (d, dw P fill'il)(111,111 \.t(( Ilw. Tlicsc mills Illay
hugill ill dw [w\( :)-. I 111(mill", .111cl F )A [is lvvirw (d
Illc allilli'll alld [,)\I( id(w\ nldli,,. 

3. 	Firld tll*(I/ In 111(dwi"I kli(ill) I(c (d Oft- \ it(
cillc(") \\ Ill hr if, thr \\()I Id \\ lit-i( prplc ;if,- ;I( rl, k Irmii 
IlIaLli'M (111A I)II11,till Im'I"'. 'I I,,- A cll( \ hc llll to Im-part.
lim. Au lirld 11.1;1IN (it fliill;li Nt \ ;1(( IlIcs, \vIII( 11 
CMIld ,til.( \%I(Illil l\\1) \110I..". Tlw, ( t-, o\111( 11hrmlt llf 
()vcI !N) I(q) ,( irmll ((mlill Ir" (d ;III(I (lit, Pilo ific 
B;isill, N\ill assist USAII ) ill dc\ ch)plll all (lic [(.( him-A dclails Im. 
Ille ;1(lu'll (rials. Bast-d ()If (If(- (d Ili's (
('If( c. \\.(. plilll 1()IIt)Id Illm.t. ( mllclum r": mlu low flic Latill 
Allicricall-( :iInhhrall rrglml ;tlll (it(- hu. All-l( ;1. 

Our Imig-tcrill clliwt (1) zlc cby a flialill-la (wild l1w have 
bol-Ile frult it( a llImc I'llipmlitill (Illic. Drug rcsislaluc hy Ow pal"Isitu is 
Ilow fil-Ifily cStablVillrd In W (.()tll)tl-l(.s (d, East Asia illid Occallia, 10 
colintrics ill Smitil Alllcric;i, :111d 15 cmilitrics In Africil. Thr lilt( gralmll
(d a p6will"lit \ ;wk Ific(s) ill(() mlt mllg illitillialill-la cHowls (Hiso.-cticide
Sprays, drug (II.Sti-11)(111MI, CIC.) Wilf-l-C tll('\' Still \VIll I)I-(WIdC WS 
with a (I-cliwildmis Imiclillal to Sl!. Ilillcalllk' I-C(ILICC tiIV ilIlI),'ICI 01' tills 
discasc mi the licillill and ccolloillic 
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Introduction 
WAsINI A. SnImIQuI 

Aloha and welcontv IoHawii. Itisindeed a great honor fill. the Depart
nient of''Fropical Nhdicinc and Medical Microbiology, John A. Burns 
School of M(ficilne. University of' Hawaii, the lotal cotrnlittt lntcill
hers, and myself to host the first Asia and Pacific (i'.mfcirence ott 
Malaria. 

Attemtpts to develo) \'accill mlaria \v'we'e half aagainst initialte'l 
,etitti'. ago, but \vaI to nlcw lrugs (lduting \\or, \War,"a;l\e setarchcs lotr 
11 ,adlit te alti-ilosll itn) pr ratls followed. IDuring Ohe latefithat 
1!9:,;(1S,reco'qllitio)li (4f (.1l]t ()fI'the"insec(ticidal DDT tur'ned(tlte t'\ts o~f 
tiltw'orld l\\'al lie possibiility of tladicating tiitlisease. FPltl i956 tIo 
1962, a i'radlicali \';Is initiate~d inllllillir'-Scal( ni laria p)rograitill 
0f' tile Cotntt'iCs of' Asi,,, Notlh .\f'ica, I"JI1ri)i, and (.citt'al and South 
America, resulting in a :iglificant r.-ductimo in the p'eva'lence of 
tmalaria. Thc ovrwheluing success ald illipact of lw c)Ittt',I programns 
was so irnipt'essive that by 1961 , a rapiid deCCine,inscielific research and 
inthe training of malaria worker-s had retiltid. ifteinilial sucess and
 
fl1ll1Itttmill, howvVrl, have sitcte been replaced by a gradual, kllrelelt
ing battle with the disease that has now\' undergone a sudden rSeurgence 
illmany areas of' the worid. Conti nuation of' the Inalatia cradication 
progranil has been hampered by operatiotal, administrative, and finan
cial pnI)l isin nanv tualarious colnt-its. Inadditiou, such underly
ing tehnical difliculties as tihnresistancet offl/asmodium falciparu1m to 
4-aniiitjuinolin's and recetitlV to lansida and tifhoquite as vAll as 
certait ainol)helin, spiecies to insecticides have aided the resurgncC of 
malaria. 

11 view of, the prccal'iols situation of' miialaria control, it sents obvi
ous that neither insecticides nor anitirialarial drugs are sufficicnt to coil
trol the vctors and parasites, and hceC tht disCase:. Conse'quently, 
there has been renewed interest in the search fbr an alternate or supple
mental means ai med toward a solution of the malaria problem. Re
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usc ofi such a %,;I(.(iit'wa;s flciiIhI'tl d h(lidtit lill suInt'I lilITf niatura'l 

(lth ti IIt)( IIItjiiir ciis (U cc \tc;it , 1(1/ \ /ocn oiIIltHi\c 1I I lw\ to sltii 

icniiil\cIgc o 'llIt\. spIIiiii cci i iuiic Ic c cl iicilcc i1111lcictljt i I',,il(lt 

isc'~i'ii
ii c I-ic it c> At)'ll ii'ii"I 1;Iliii i jcc'oslqIcic hu l c ii'jz'
 

crIii c (i silcl ofi ll 
 chici ij\\I- iI! iiiliilic i'iU'hill Tlw \ioliili a Sli 
j1cicl cii 1- \tcIIi\1 hIIli [III o~i( 'l uichcimi parcjcc s and(c: lliii h il i'-k 

iiii',iiis cI&c ml luI cl mt ( 'ichlciihicii;jci1 Ili!. Pi~ific11(cIf It'; ,IViio 

(lit' IiiilwIt' (A) (iitlt'd cIt plic IcIIc >tii'i\itsis ic 'ndy\;~ iili stiikc o 

w(li si it'lj>11(1, fjicl tlih pc oruiat' t iic \lit Io1\iicii ii si iifos l (li 

lidvIIlj c ";si i lit11:1lci il l t11i1c'Icjlia s11i'c uo ill lx'c iui.(l1iii 

ciji' i\ t h cc(I, IIt ct' I (iiiMrs iTlw I il I ItltI owhililandIccih 

(tip I rt'l. (c c' ;1"% iJcli(, 'c it iiiii ;1ii ;io cc l('i 
i Ici Ic-I(i'\ii' id (Iial 

Iis iil iiicl I lk 11cc ( l lH (wc " H II lunlH ,1~cscull r 

iuiriii'j oIi ;i Ii'ycxvil)c i'vi'x 'd'ti il 1(r 1htclitlx'. i'icscihi j i lc dutp i
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Ctl,,,Slf)li Will It)( its ()If IIII-cc specilic aspects, (a) PI-millction andPlastiwdiii Antilgcns bN N(,N% 111mcclitiON)p. (h) \pplicabilify Ill' 1111,01' 
illatimi ()If NImIcri) VI-icultics Itw dic Pr()tIuotI()n (d Nl;tl;ti-l;i Vitccilics, 
ill)(1, vcry Its(- (dAdImillit's III N1,11,111a VO( ( IlIc.S. I am 

vcIv grmchll I() IIIc 1c;I(Illig vind(),gl"Is and *1111111111(d,)g, 
wIm S() gracimisly ;I(-ccpfcd mll. IM W111011 to Shan. dicil. c.xpcI-irIIccs 
lierr. Wc 1(;()k I'Onvard to) dwir particlipiltim). Wml slmp st-smMis Off 
Thill-s(l.tv al)d Frlda\. wIll bc dc\wcd (4)Ille dls(ll slml (d hliSl( prill(i

millim ,, alld IllidariN 
\d(ollit, ti'lills, Bilst-d 'm 111c bm -k rm llld 1111(11,111,111011 ;11(tililillaw '. (1111--

Ihr [Ill.cc Ilic (I' illm-ratiml (A dw List lw() d;Iys (mistillitc 
Ow Illalli kwils (dilil's cmlIt1l,(,Il( C. 

P--i"ill-dilig (hc I'M 111:1t (d Ow \\4wksimps, ill(- ( )l :mlifilitIce 
ru(Im"'wd (lit- parlil( lp'llits, ;Is m. discil.s."mits, M I'CVIv\V sCIcIl_ 
(111c (Icvchyllicills ill qwk 11-1(itrc ls (d' dwil. CNI)CIAISC. Ill llmst (;lsrs, 
Illcsc rcvlc\\ \vIll brs M( I"k, ;111( 1 Im Im N Ihr Ilit-111(u)IIIS (d I If(- silliject 

arca. I sillcrn.]y Imyc 1111ii Ilic.sc \\ ill not ()ill\ fit( ludc dic wm-k frmii ill(
l'CVICVCI-*s mv]I Ill 'llm 1, \\( mv 1-c(lucs(Ill", (hc lp;llll 
to olvc (T;.114 ill "Im illi:Iric" Ill "'Iw( III(- ;if rit.s. Am p]c []III(. lla, bccll 
;Illfw rd I'm Itiw llul ll ills( lissim i ;I[ illc clid sosslm l. It Is licit. Illat 
ill] p lrtlcllmllls will 11,1\ r thc 11pp(whillM (() t I Ill( illk, (wallialc Illk. (wi
dcncc. NIHil-ww k!Iiop sr,"'Imis %\III 1)1()\ Or 1()I.tllll wlicl-c 
(If(.[. (lPm iI.S."Imi call hc ( ;11 rWd ml. 

At I lit, clid (d, I 1w, till r( k luck )FV St llcllwllt . Ir( ill, 't"mil cillph;IsIm. (lit

11111(luclicss (d I his cm il't'lcm (. I Ill-, m gll I If(- pill I h l*p;ffI(,II (d 1 )111 so W IIIIJIC 

)Ilca lics If-mll Asia Itild Pit( 11 H 'it(

(cc is cNIlcilirl". gr;l1clill Illat I If(.\. ;1ccrimcd mll. imi(illiml and that tIlcy 

aiv liciv. Wc 1(),)k IM-%\ard too dicir I'tl!I parlicipatimi dirmighwil [it(- (.()I)-
Iciviv -. 

Wr If()]),. Ilult Ill (It(- fivc (I;i\s, wc \vIll dirmit.,,h ()ill- mwk andtlll.()Il 'I papw prcscillaHmis and Ill I I-dcpllI dis' , ,"MIs Inct-1 Illc 
OlIcctivc (d liw; ctmiciclicc. 

Ill (hC ('11d, N't IlW (AWIld MIY bcst \\Islirs itild \\;[I Ilic"I '11(dul and 
Impe that all 41111- imlim-cd i"ticsts Irmli abn)ad illid Illitililalid USA will 
C11IM' illcilisck-cs and Ilic bealliv islailds. 

http:Thill-s(l.tv


Introductory Remarks 

WILLIAM TRAGER 

I must begin by thanking Dr. Wasim Siddiqui and the members of the

Organizing Committee for having invited 
me to serve as an Honorary
President of this first Conf'crence on Malaria in Asia and the Pacific. It
is an honor and a privilege. I look forward to an exciting and infbrma
tive, and also an en joyable, week. I amn particdlarly glad to be serving as
Moderator at this first workshop which will deal wii the currnt stalts
of ralaria and nalaria control in the dil'f'erent couttr es ol'Asia and the
Pacific. We are going to hear at Irlst hand floni the experts on the local
situation in China, Paputa New (;linea, ,te Philippines, MalaNrsia,
Indonesia, Thailand, India, Bangladesh, and Sri Lanka. This will setthe stage. It will show the extent and Ingniudett(f malaria in Asia and
tle Pacific. 01 Special importance, it will indicate tile )roblems and 
olpportunities that the various regions will present in rclation to hiture
trials of' malaria vaccines. 



Current Status of Malaria in China 
Zitou Z ij i . 

Vice-Director 
Instittntute(JParasiticDiseast's
 

China National CentreofrPreventive Aledicine
 
,llanglai, People's Repul ic /"China
 

Malaria is one of the iaijor parasitic diseases in China. During the 
period of 1.930s to 1.940s, it was widely distribt, ted nearly all over the 
countrV and provo)ked disaster" in the community. According to tile 
iconliplete statistics in the 1950s, the annual malaria cases were esti
mated to be 35 million and nunwliditv 6.46% Iefore 1949. Since the 
founding (I the lcOIl.'s RCul)lic, the Mlinistr of Public Health has 
piid great atittiorilto the i)IIscatt 1'( 1Cthe 11first"po)liy of "o'p.''entit 
in health antld sanitary work, and antinialaria campaigns were launched 
since 19510. As a result (f1activc impletmentation of iala'ria co.trl nifa

than 30 y'ars, the 
the mialatia haza'd dfratmatically lessencd, and the morb'idity rate mark
edlv decrcased. 

In recent years, the nmtt"ber oI'malaria casts in tilewhole cotntry 
(Taiwat Province not includtd, tlie same below) is ci otiinuouslv de
creasing to at loW level, but the position is iUnstable ts local outbreaks 
have often i)eet rcorded (ele 1). So at ipresent iularia is still one of' 
the most important parasitic diseases in China. In view of this, the Min

surCs foi more111C cldenmic aiis have Ietetldiminished, 

istry of Public Heahh shows deep concernt over the strategies to cradi
cate the disease, which has been listed in the national prograim of' dis
ease control. 

Data collected in 1983 revealed that there were 1,377,647 malaria 
cases in China, the morbidity beintg 0. 14%. and 4() cases sucti)ed to 
malaria Of the total malaria cases rel)oted, 789bo (1,077,520 ases, 
mainly vivax malaria) ncourred in H Uanghuli tliai and jiatighan 
plain, which ar,'e the major malaria endemic areas inconsidered to l)e 
China now. in Ihe southern part, tile former high endemic areas, 
including several proinces, an autonotIocts region, and a municipality, 
prevalence of toalari has been declining steadily to less than 5 per ten 
thousatd. But there are still some high endemic areas, especially on the 
southwest border, and those are inaccessible mounttinous alaeas of' poor 
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TABLE 1. 1hidence (A' IaI aia il China (1980- 1983) 

haid,,m e, per
 
)Iat NV. i/' w % (,'a,w dietd hundled thoJirnd 

19810 3,301,319 .33783? 6.1 0).0065
 
198 1 3,059.635).30713 
 70 1.(1170

1982 2.0'11,359 0. 2113'M 61 
 0.0060
198:3 1.377,6-17 0. 1356) -10 0.01)39 

socioeconomic conditions. The annual prevalence in the northern and 
northwestern parts has dIcrcasec to less than I per ten thousand (Fig.
1). Of 1,873 cotties in 19 pJiitvious ctilemic provinces, iuitoo10ious 
regions, and titunicilalitics of malaria, 367 counties with a. population 
of 200,942 were noted have malariathousand still to morbidity more 
thatn 10 per (t'nt thOusanl ('lile 2). These tcointies are regarded as the 
local point il the mal'aria control p'ogn'illine, alld have gained special 
concrC'I 'l"o1 the lteople's (;ove'rollnint'llt. 

ltipaIitii Inalaiiia was distrilbuIe(d in 81i)ro\.iItcs :n11d ;1 autono
mous region in 1983 as shown bv active and passive dctctions (Fig. 2). 
II areas Sisouth of 25" north latitude, including western and southern 
parts of' Yilnliaill l-ovic(. si)utlhwCstern ofand l part Hlainan Island of
Guang()nig Province, filciparutit ,MIlaria accounted for 15% of the 
total cases, and in certain contties it may reach as high its :30-50 %. 
While in sonc cotitics of, Ftjiin and Guizhou lh'ovinc's and Guangxi 
Autoniutious Region, 1hlcip;arIli Italaria cases ailiounted to only less 
than 2.5% of ile- total cases. As lw provinces 1ner :33 or th latitulde, 
such ;Is Ji;Ingsu, Anlii, and Heinan, falciparu lm malaria w:is only 
endemic in scvCril counties where cases were merely ftund to be 2 % of' 
the total. The ttioliheline vectors of flilciparutIt malaria in China are 
An. miI1us in the sothe,rnIlpart, An. (irus in Hainan Island, andi All. 
lesteri antahropoph,us in the middle latitude zone where it is deenied an 
important vector of l'lIsmi(iumfalci/mrnm 

Generally speaking, morhiditVy tdecrease, prevalence can be pre-

TABLE 12.[Jcidt1ti c of Malaria in lFormer dlciiic 
Regions (19113) 

Ilncienc(J No. l'(,,Ufltie' 'opuhltioi (/wntmm d) 

0 389 II , 68 
<51Ilomi 1,024 514,536 
511o..  93 47,226 
10/oo, - 315 167,756 
> I100Amo 52 33, 186 
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vented, and achievement consolidated ill places wilere there are perfect 
healh centers at tMe grass-root level widh qualified staff and the inte
grated antimalarial measures have been apl)ropriately imphfl entcd. In 
1983, by the co-effort of theillasses and Irofessionill organizalions for 
antinialarial activities, out oI' 29 provinctes, autonomous regions, and 
municipalities in the Chinia mtainland, 22 with 62.3% oflthc total popu
latiun showetd lorbidity of malaria lower Ihal 5 pcr ten thotlsand (Fig. 
3). Anong wm 13 \ith 23.5% f' the total fpopultion havtl rcptored 
that Inalaria cISeS wLT (otillo)slV dlecriasel Ito c)per Ilhan tl 
thousand f'r 4 ConscCnli t\ v'ers siice 1980. 

Ill te Illntillie tlr tr ioMs which hinder t l )IrOgrT'ssltr leeCC sitt 
of antiinalaria activilics ald Itlie co tsolfiation (d' acquircd achievc
nients. The first one is in I lunaghutai plain ,ndlJi;inglia plin (as tIln
tioncd aibov.), where vivax tIlaria is the pircdoIlninl specie's and ll.. 
.ie'lsiltthe oilyy \ecto.t AS OW vc'tor I;s cx0l)hillic hhit, ito(hor residlual 
sprayingllIltsi5111( is ineffeclive. Besides, thelmljority of itihlafitts 
haVC Out-door Slepitg hiibits itt slllerlt II T llo, So) inhil-n..Iqtiito 
conact is frequcnt ('lhble Ii. secYt1d otlne is that ill the btstedv OWw 

hilly regions of Hatinam Islatl where .l. dizu, tle chief vectlor, is also 
cXoplhilic., niorc )vr, its IlIti;HLTr of'tlis)crse dislriltiol will cauSe troll
ble in .ct cotlttl. The rcsiilitts thre are ustd to hnting at night, 
and thus have atbuntlait oJppJrm11tntics (o be t'xpostd til mosquito bitc. 
And te third m i5 thes ,(-; ;earatlc(of chloroquitte resistaint falciparnuui 
malaria iii some ares ini (:hina (lig. 4). It has hwet deninstratCd that 
the (hCegle' (I rsistance( iil tl smutlhtirl ]);rt is higher than that in ti 
northern one. Anl itis also I'und that ile rtsist;it P filci/mtum has a 
tendentcv to slelttt I lIward." 

Under Illc guidalce of' dt inl;ria cotrtiol policy, "activc control, 
prevention of i)rpevacllcc, and ftinally attaitt tite goal of" eradication," 
now the general task of the anti lrii/ programme is "to prcvent out
break of malaria, tofurther dccrcasc tnalaria morbidity, to enlarge the 
under-controllcd arca stcadily, and to give priority to he implenielta
tion of, control incasures in those rllr S ,vwhcre alaria pr'valence i, 
higher than I% and where tfllciparuitl inalaria is still etidenlic." The 

"Xiui. : hwidl (tdMauaria ill the 5 Prvillcs in 
HiumI)gI I ai 

. 

iitt .JiaIghIaI1 Plalns (1980- 19831 

);ar 
I1 a liopo~tint q 

No'. o tawe ca t, it 'whole 
the lotal 

coun/rr % 

1980 
1981 
1982 
1983 

2,798, 274 
2.637,'13t 
1,709,606 
I,077,520 

81. 79 
H6.20 
83.75 
7M21 
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target of' malaria (cont1rol prti. raiit byv IIe y'ear 20tI)0 is to Ie(lle 

mnalaria nIorbildIt y to less tHumI I pet' wn1 t JoIlsail In (tm XVII le ('fillINt'. 
III other wfwlds, ie llc nglallillc wVI IS~ilb i'lcli/ui Iwiti lli alicvc-

Illeli l Ilt l til I l' a (.(III IJ)latiXes XXI\ ilX'l.i (I tllctl\c('li- Il Ife 

OrIgan~izaition: " liatt ( i loa tll Xtc\~iI' 0. 

c'eoIs/ei ll till, [I1' s ti Il'. -- , ;ld clld -1 tld r c r '- i 



FIGURE 2. Distribution ofTFlciparmn NlI;hr;;a in China in 1983. 
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Malaria in the Southwest Pacific: 
A Prototype Defined Population 

for Vaccine Trials 
J. A. CATTANI, I. 1). GIBlSON, MVI. P. ALPERS 

Papua ,V't,(ninatI1stith )fA ledical Ie.earca 
P0. Box 60, Goroka, Papa Nott, (Guinca 

Introduction 

Ill 190(10 Robet Koch sttldied the Cfets 01' quinine on iialaCia ticar 
what is now M adang, Plj ma New (;uilea. The results of his work were
 
interpreted by solew ;Is proof Ilht it is possible using quinine alone
 

to) reduce tit disease to a ,lilni num11 or"even mtiake it disappear
 
altogetlher.'h. Ftalla celltury later, lollwing reseal'ch carried out prior to
 
and during World \\';Ir 11, it was decided t; the i11alaria problem ill 
Papua ;ati! New (;ulinea could l)e solv'd by tile U.Se of residul ilscli
cides. Ill1957 Wa\'illace Peters, malariologist 1othe 'lNrritorv of' l;lpA 
tnd New GuineC;, Collll)nc-d dipilot lj)I'o(C Ilsilg 1)1)T residual slprily 

ait Nlaprik, Elas Sepik. 2 ()11 Ih baMsis ofI' tle( succ-ss of' this project all 
eradicatiol at lpalgn was proposed, and between 19:7 and 196.3 inter
territorial Ilteetings of'reptlt-sentaltives 'ron Vest Inan, Pipuil ind New 
Guinea, Australia, and the Sololion Islands were held with the ob c
tire of coorwliltating atliillriaiil activities. A lalge irlfi'1stluctUl' \V;tS 
CreatedI Mird -eSOtl-Ces (olllllite'd towarIt 'd tie rCl;t io 1 1lt'il. 
Scaled down il o~licutive t imal;ria control, the progran has ctoitted 
over ti l)tst 25 yeas-with Illore success illsoic areas thaIn illothers. 
fP.cductiolls ill rtSOtlrTC colliliitIfleIIt lck of;idcqtaie field su)ervisioll, 
poor compli;,c(, on tht part of covered populations, and inalemnion to 
many of tile broader 1spects of mlularia J)idelmiiology ;itr somle of' the 
problems that have confronted the malaria control progralm. Conse
quentially. it is diflicult to intCrpret oflici;d figureS, evaluteMC existing or
proposed control measures, or make informed policy decisions on alter
lative COLIrSes of' action. Rumors of treatnent hlilure atnd drug resis
tance cannot alays be followed up by carefutlly conducted trials; and 
reported increases in incidence or severity of' acutc nalarial cases are 
often neither well-docutientecd nor caln they be evaluated agalinst a 
defined baseline. In 1985 the prospect of ;allantimalaria vaccine again 
raises hopes and expectations for a solution to the malaria problem. 
Optimism regarding its role and effectiveness should be tempered by 
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reflection on the reasons f0r lack 0C SUccss illthW past. Failures have 
rarely b!een exeilsivtily attiiljtable to limitations of ile( Itechnology 
itself. The ol.jctci\ k'stoI'this ptlpcr arc to: I) i)riefly suitlinarizc (ite ctr
[ent stawlis (W nilalii ill Nittltd luthIs (Witilt Sutnlht~s'st Pacific; 2) 
discrilil tli cXpvt'vli(c of 6tl-flling and motitointt alg iy po\'plittu t
inlPatput Nc,\\ (;uillCat i;'ll h ,ivalccilic c ,ult bc lcttcd: antd 3)o ftliuc 
pracliczl] con~sidcralions in1crlll,"s poot'cxpco. taitiolls, se'lcution (d' t;ltl)( 
ul1atiotms, ,all lrol~lu s o[ largc-sclhe ,adhminlistra:tionof, alVaccilic ill tihe
 
StOuthw\ 'StlPacific oil('t' 0)liW]+') lllt'SatVailabhc.
 

Statuts of+Nalaria ltithe Sotth\,i'st Pacific 

ill sinl d , nS cv cra!la rea~s [h cP aIcifi c"Ba; in ~citig N ew Z c'lanu Mlic i'cesia , 

l)olyltcsi;t, Id st)lll ,itlti grtips (d .ici;lln siat h;l\' + Ite 'er)eenof, tile 
inlid[(,ious
(t ti o the ,lisclctc ()I, attlnplelitt \'cotutWs. \Vhih' etdelnlic
 
mnalarlia ha~s bc)t'ltlimninlttd Crl'tlA+tstrdial. it Ici'llls alma'jor) pliblic
 
hticalth prob!h'cm in PalpUt Nc'w Giicta, thl(+SolonlonV Islands, andl 

\lnutatil. Ic. ti, ) ul950 \;ilt optinist that gi\'cn(1 s ad 1900s tilde was ttliI 
res 's Inla r~lial U](d thr'oltghsuiftitwic'ti 'sllir c,',dicatitm t't bet ,chievc(I 

1-csidulal ilisccticidt . .cllm .IliPl mal~l~Nrwx (Guitw~ thlc l)Ya.,'ilg Ill'()

grain was iIitiattli filhowinLg ;apilot prjccjtt itt 1957 atnd was gtrladully
CXpaul(tcd to, co\'cr ncatlialf l)I ' (mo tir's lotilation by\1971.' 

"ttiicT Was initia t illhe iot ttalat i:tiltt ll wt lic'l' t DT toas 
applitd; ] lt\\ tansmtl uitsio l "cvC ti'li atnd sitt'i'ra st'tttti ilttclT l lr 
rtosc aga;ill (t)original Ic\vtls dininill( h 1970)s. Ili 1PG2, f, thet(lhwing 

C lit1 ioI([t t VIt gaItltl w s Iitlr
gallized with etitt m ajo e tilirttIs being ch t'I 

tlrt' 55ct t (dtsa ) Asst'ssncin "liatll. thcitpl'l// 
tl ftlttl l crdcIlitl to 

ct -ol: it lt t n115Vu't'i, tn lt 111 ,cs itb I)I ' ti tii oIdy control 
Intfhod)hog~y wterct cousitlcrcd. , It! 19814, tfolhmvngil u tht', dh'tleioratiolu 
of' the' p, o rain llt lihtr W HO)tc llul'C1(,nlllll tllthalt n-tSiduial spra;y

ing c . 2 thuscntili l atll insccieas, laliano ntrl ychange aoitiit' 

r altria ctidc licitv \,u'ia.s hrftfohotlUt IPllrU, N(,\\'t (tait and C
COMMA,'Can bctdi\'idcdl iht(, the+ N(-\- (Guinca;in~to Atregions: nighl,,ids; 
inainkno-tt; thet Nc~w (Guii'w Islandcs: ,land the Pla; retgion. lFignUlt I 
sho~ws tict. +va'iatim iullpattern' o," ,()+gl';Ilphit malaria cllvlct withinl 
tiCtCtlllll-'. T hcilt'ilicital \~t(JOIS tlll'()tlghll iltt )l l't'r er~lsl nldi 

of'thl(Allop/r'/ mm/n/h/t1 colinphtx: A71, A-ll. l nd~All,]ara i'. pzu a ll. 
koh'cnmi.i. Tranmsmission is prlit'ttial wihi sonic varliation ttioln the dry' to) 

-
(diInr/I;./ illc 
do~minant Species. Tlhc.change f'romtl 

tile wct sca;son ,o(t"W'ing in inist aucais. Ill," ficpelIlIll~ is tilt! 
, pic'domliuauc (d'/laxmm~fillm v'ivax
 

' 
to P.IhprM S I)<Ct1n H-towcvcv-, Ownrt is Sollilt10tctl sill(T 19)72. evi
denice that P vil'ax was dttillinanit ill tht 19.'50s, prior to inlitiatiorn of' 
spraying.2-" Th1us 111C chiange in Species dhominance: may not bc+entirely 

-related to cessation of sp),aying. Chlortoquine rcsistant strainls olfalci 
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parum, first collfirniCd ill 1976, arc-( jIomw \vhspl-cai." II o&hIlic a11w1 
Madanbg oil the north coast (d' i;pia New ( iiiiIc;I 81 ofdo'i 13Itf):) 
1(1)0estdIC5IC(I i'l ti/lu W1'4' l'45151141 M0 cil1I)iOt il, 1)111 ('11Iy 18 slomved 
rcsl511I11(c In I'rt/4'U lloM,Odwk sisaillt In I'iruw, 11 (8()A),/"() \\icw ir uhe RI
 
lcvtI. 1\sl.'1ice14 to I111451ii (py)\'l'iliamlilc 25 in14 p1111>4suliml441xint
 
500 Ing) hias ;Is() 1we41 3 4remtcN"
 

III illc S0ol11ol4l Islands(I, oJ)IillliM44l I-c4l4liIg ('lcl4 m1144l14'sisted 
lon~gerha IPal1tia Ncwv ( ;liInca lxI~\cIs ofdIlil '114lcIiiI il4Im H) lIlli
(loll 01)[palmd i ll-c( 
 s l00\ll III liguic1 I lbThc\11ising Nitaiii Fradi

t,1141I3 
44411lll \\',Is nwrc1> 1l4444Irss\'4 1141l( IlldcIQiiass i1144'g a(illim1i

tl,;1t(I('ilI 51I'l~l slp~Ii \Va III 
 )4l'144 1)4esiual 

dIt1red 1Ina1illy hI 'owi.Iwlj I'>iIII4'ill 4l'41Is 141144flg 41IIrIiV.'jl' such41 a1s I'411
 
GuadahlcimahI~l.'J". 'Sim c P'17 1144.w44N44i44cI44 (df 1I1;IImlI'i 
 has )40 ()It(
 
441 h ( cs itciIlil I)IoI l)I1 III (11c ( (111I11I. E13)1 14111 'ill1)4J 11 )1
1114' I)4444 

HI Is ('I11a1'I-[l/Z.41by\ I l-c'4I4llillam 4f'4 P 101,i/4u4 ;is [i P1911i1 Ncw 
1(;lwaI. (.I 4Im441li44 44IIAl( s14'4lI,,. 1-1ls)k4)1ric IllII 1M ) n.owm
 

w1ido. 1 )I4,ItI. Ap\I)xIIiI14v it~ P'l !U4i4U I1414V1511 
('I Ill Itv. 
ciskillt, bill ;44 SIIIlll (dKdwsc ar l~lt di R411 I (pel>-m1114 

Tllc1 llh1lil't '4tu;jllmol III \,4Illl,4I1I. Al144imu211 )l'4'\is51 c'111l'14''ir4iz
 
by\ 5II4 Ic
144I4\\44 lrls (d1 444ildiIV 1114( 2), alwar1 to4 lbcI. wml14 

pin b r041)1 fill I()(4114 44 444l414 4 inlPait Nd -\\w( luinr and11)141s ilil cm4 

ill i 4141 '''1S( dmi>4)I1 IskiI~ 

ItIs 41 fl t1111f1( 411411I4)444) 4 1 1 ()ll
smic\ ull n44 II I)I4'(t- wd [fiill>44411 4s
 

MI1O11 sIls (d1 4i4l1ihI ;11141 iI's 44 4I11144 1)15441 o Im;1sivc (41154(1c411ill,
 

i11(14 \i1111144 14lw4i44,111q44.11141 Illass 1)44d sow. cys. IBl4w441SIlIc5 
 ilrIIM) 
1l\VII\5 pi44'l~lI44l f'44Ill1o.\4cv14545w. quaI1lity 4441mi 41ill Still(- p1)41)i~ll 

an11 1 1144> 1l1)\ I, 544lll lcII4s mIt1441'4. 111:111 Ipmid4I 1Ill~ ll J-ils hiII4IS 

Iwomi ., 144li\ c15> 414 44 455 ill" p14l thIP;I4l III I~~(11 4l S~ilw 1~~Oltl1 


\'C~~~da. \l\simild455411111
It(h ;rll((I.4 l 44 It Is a Imsllclt 1,()I c\ iliI
1144144 \;5 (c(114 4

1
4r .A~ clic1s4 a!' Na I:l~lla Ncw ( hljfllu. 111115 cnl 1,01 

ifflm4 'lsi'4ll a.Ilcpi4 4 I0115~m.wl;Isl4 ;111(cd (d'iII 1144>411lll 4la(14Ii4444tkh 
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IPdptil News (LuinlC'a illuluId: 1) llligIllt ll 1)OF) M,1iII'Il4'l forces mnovinig 
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front flon-ilialariols toi nillarious areas; 2) cotmullnity schools in 
endemic areas; and 3) viilagte populations ilnentdemic or epidemic areas. 
TFhe choice of populati woull hc continigent it preliminary assess-
Itiemit of, dhe efficacy and safety of a candilate vi.'t'iic. Noii-ilillitiiles 
froll the highlands Imigralte o lowland a'eas to work on plantations, for 
loging companies.ii, (ld for resotlri. c',plhrutiMo amd umiing (Intel'
prises. Although tilc is sonie tur'ovelr iii th.elw Ok firce, emhplovmci 
records I'-( normatlly wecll kept itid emoplovees olfei livc within ('O(i!
pounls in housing trovided bylI(' ( olii ,iv.lilt mmcd coi, itl, emroll
ticiit, anid Vbllowit p woul bc ficiliiawdcd in this type of l)ilation; but 

(,Lt.'( woull hat' i ) be exe'rcisel titi palri(iJiitit \\as hot( 't''ivcd as
it contingenPcy to t'o tiom ing em plocymn tm.N on-inum un t.s. +'&so 11i - (l 

to tonVIs (it til' ('(mmil- setking ttulployuiit' siult suc ii grant groups 
tend ito liveu tocthl'i ill siiall sittlemeii ntt atiitldliti In i(heitifll)hulc cou

tyiitii\', I'Olhovt I) Of' indi,,irdu\lls is feasible. (:hildr'en atteiiding (o ulnU
nit\ S(.1ll001ls ini itlenti( ar is ct-)1sl titlc ;1(1tel1r p)ssil)Ie ptopulaitioi iii 
vhil i ctvltai clfi(cy of, \' te(inc. :\g;lint eii'olhtt icill hll'wul 
wouhl l)(' ritti,+l\' caS\, but inoiit(oriig iirbiditv on lltil-s lool days 
anld during vicaltitms ,\Omhlld osc ptrobIlemis..\lISO, tilie salety of ilile vat 

ciit would hlaC t l) unqtuestitinleh ani tilI' ti( s (& itifommiued con
.It resolved blioic nsideriiti a trial ill this age groupi. \'illage popju

latiots ill endemic (orepideumic alIcas would be ,t tIird tyVp. of' potulation 
in which to field test a \incitC. 'Ihc Ia)tUa New (;uina institute of 
Medical Reseatlh (PN(; I NI I) has oer't tit' Ist 3 years th Ited a study 
population near NIliMadn out thet northi ((;ts (f 1 ;utia New (uinea in 
which a vaccilc inightIbc testied. 

lil a stud'y loptilatiotn of approxiatiely 1(,5)() \vc itnvchlecgratell 
llioratory-htased sttlies and all t-mtsive fiCld ProgratTil to olitini (ilta 
onl tih l)r(l\'itence of Ialaia, tl'aitsttission (l,'llailiics, antibody profiles 
of the pottulation, attitgcnigt variation i parasite, populitions, dhr'ug setn
sitivity of, P f/lcipaunm, t d use of' antitilarial drugs. The population 
has been chu'acterized demographicaily, and migrations in and out are 
routiitey monitored. Attempts to) assess Inorbidity aantI i1r(ndoctetnt 
tality were Carried tttit over a 2-vear period, an(f prelinauy studies ofa 
gelletic vaial ion withill the poitlulttioll ha'VC beetn (OtMtltlcted. 

TIle sudy a( a has been (fSt'Crihed ClseWhciT.. There arte 72 villages 
in the at'ea whioh %a,u'n in ,iz' fir tm 50 to 700 inhaitatms. Ile liltgter of' 
these villages ate otten di'ifed into geogr'aphically discrete hamlets. 
DCnogral)hic datil on theit )I)lltioll were compiled throtugh a house to 
house ceinsus confuctted by tilt PNG( INIR in 1981. Inffortnation 
rcorded Ol census foritts and( sto(reId on each individual includes: it 
unique I1) nuntnber; house ntmber: sex; actual (late (o estimated year (A 
birth; ntat1es of patents; Muaital status: date Of* in- (r (ut-tnigration; 
and date of visits by census workers. Tihe study at'eit was divided into 8 
census units each containing apptroximately 2,000 piersons. A resident 

http:companies.ii
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these (data art, 'enitt(It liiiltljilri 1iles . A tll] utiPStS is U~tlnlitttei 

tisiisiusa pttttl talsigiittiintlrtt-tsttwctt mthi~ a(tiii1itt(It 

tiiii interas iithw l Isw hi(. iandtt l ittdi w'i tiuiu. wiut t ral It a ill f \\ mi 
thai ( tig I)ii ~iinckt ti5g" titdsliI tia12 K it!s ittiisiltus ist Icsi 

htiiswttl wctstjiIqclitic ml cmliitvittktntwtt( list ilt issttied bstlthe 

wresmulis(Ifiic feirs(ji listl.(.santi andilt tuluuiniutiiui' tilstupivI 
mtcde 70itl thattnitin,2 ;iisiuvucy tI tul tiotfit Ititant auto

sraInI i alo ill4c tliIt uin(. li i tei lii iiritta ss, hol(S eist lorttqlutu 
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i the iel(that cOuld be )Ctormd ill isclcar. Ali extriiordiinailv high fre

qucnt'cy (ila glol)in gelic dcltiot (>90"%) was observed illthis popula
li3oi v ii i ns i3l t'qtui '()It'V( I l'oh-\tosis (2(1.1 t) 11.I ), arid(i 

2- ''appea;iredI to l north ;iMid sotlhi of, Ilet studll rcat. 2exist i)txvt't eilc 

CG-()-1q) dclicih-ncy ;i(: 13 dhalassciiiia \\eft ;dlso lo I+,c but
sll(),.vn prcsctlit 

at ft'tqut'encies <1()'% (utnlulishtl data, PN(; INIR). Nla:!v o 'these
 
get' lie'I i iol-plthiisis arc also kiox'i to occur iii Sot t;tst Asia, mid
 
po Ipulatitns illthis airTa ',iuhi bc cv\,ali dI usc' c(do these I l'is 
prior to (liiiti ncluslio ill\I(. Inc lrlhs ' t iils. i]i i'5.6hitlIir-id tisot 
aneli:n.t'. i ' x'lIvx'( cti it1iah il1e sit' ii'tc mlly l1,llthtutd pol ui'itii,
 
I, [opIt-l' 1t ii.lNl ti<ll:eaii K dsinwiv tt 
 Ilt as 

thiel high This lt pulatin ulust also t St d

l otlit' t l'il iitelll tllagl'l in 
low; ( ct opt I tig tolls ltitii ill 

tits inwhi(h iii tilt will btc~iti
\litcivc dliv(.vsity Ill prtimary, Isolaitts. P1)1'/ ill illu z colhlcw 


asi('\It."iiiilstIi;ttl'id tsi(ut IoI'ti;t'ol, ili ( ) 
ti l h, \teglim ibiittiiiol'-thid ,d isthslog . 3l1(llti Mtlt 

)n ru wxj ' Iil tlhcs.g llit(- 'ai 
to t It)( ,l lt 


ili trisuwas pit'st 't ill 1t1 08 isl tcs f'iil' hi; uihlt ' T 'lelh el
: 
u nv sttldlc using lon,,,itiia
iowioldics stala+stV;iliflln 

In itcliitil)I pta it,'s ilt Illabctitijr)3 tll ide 


t t gc Ic 
d tiii.lylhc- 'ptclii ia thetra'

faiurle of or'inIiltnl \,;'l ia( tSalu "stiasoa ' tli e. 

Pacificts to l iasin ote llia i r 
 e t';ohissuet illa,Itve\v )Ihl l 1(l)C dilli lt'VUo I'br "11,1co o't Xt'nit..tVtlt c-lis()dlcs ('d" 

'Inlariia su~ch ;is ( (.,-c ual Illalarvia an A;iv1cI\ IllIlilc'a 'Ca;ltt i-lvi'tt<llt 
tht't' durti(ll tlictst Ill,,I tl .S(-(l as ;o)l ll'ttttinl u'pi,,hs (ulhd 
 b otcome 

nItC;t!:UIt. FA-cli~ \v'ih it Ilictlhic -(.1+,''xtlIn ll illlv (Julifitctt ob >tt au \.h 
h'\cr ill diSlpvrsc~d ktlllae,: cpist( cs o~f haundhis woluld bI ylt(,betmlissed<, 

and "tal'fing- illeuw~S ,,wouldl I)tcIt' Uilo'alistiC Illif'C.'s ,S~'( allcnrc€ 
rutral p~opulationls. Mhoctall(tv that cal b I~tIrc,.tdy alttriiluled to ml~lalria ill 
tis ;'cat Is ]++\\;"+ thc'rel'o rt., (Ilnlo+nslt rat inm.I-'t IllnllU (ton~ls 't it 
wolul bct(1it1t uhl ill thIis> llllt .(zti\'e i, ofCipopuilaitins ()Iiii'leh.1,cn1 ;iac oin 3i" u i cessOur e.x:lcriclncc, has citltlc itliltlwtaultc offha\ihl"-good lbora
tory fa'cilities avxailall , ;Ifiel Sitc along will) a coluplcnilla of, sctir'
(ISIStI llgi,ttV StuditCS (d 1iltC 1 1lllolot.h11y,,,pa;IS11logy, and opide-
Illilohgy, Inludtaing t.1t(olliloghyu, (of' Illalala. Mlicro aIssws which co uld 

r tCC'tivC IIIIII)LI 
wouli aliso,gtitatly cnhlanic'e tlict e'alutc al\'acinle. 

II)I-t0': ity andt St.I'tllll dhhoro~quille v;,ls :11 (th. field 
ablility to, 

lPractic'al (Con.sidhr:itionsof'a Malma Vi~\;ccille 

In addition to questionls oft' thc-t' asibilitv atntd pr >ximitv of' a Safe, effec
tive vaccinle, Several issuc~s will hav-, sigRnificamu hImpact ol (lie success or 
iktiltire of,vaccinatio~n alsit control Illasilu'e for malaria ill the Southwest 
Pacific as well as in other areas of' the world. These issues can be soine
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what arlitm'ily divideI into thrv cttegories: 1)exqeetatioms for a vac
cine; 2) lactors affecting the feasibility of ladministrtion (foi vaccinec to 
popuatins risk: ,nd 3) issues related to the longer-terit implications 
of deptciuklc (in vaccination as a n"(inti or enaolication straltegy. [h 
Irst of these categories cenIcoIIIp;sst's differiIIg expccttt ionIs aIIoIIg poli
ticians, health proftssionals, and aiffecwd pop lttions. The second
includes potcillial podlical, economic, and sm-,ci~ulurill-al trahlits thatt 

can affect tlic planning and itlplellcteItion oIf vaccination campigns. 
Ilc third covers e)idemiological issues thtl must be considered ill 
assessing tile degree to which v\whcilItli wodlldl ltn ciio atccpttillhl 
trol IlleasUre. hlie desiratbilitv o ft lltttgrated approach to control,
 
comibinting ;t\'lietv
ieyfmitltods, is stressed. 

IXIKCI'ATION, F.'OR\ L.\t..\R[.\ \'ACCI:NE. 

'he Paiu Ne' (;uii;o listitte of Mdical Research has receivedNl( 

inquiries front imetlbt ()filet s nd govetrnltt oIfficials asking
 
wheit the ialaria vtccin:c will be available to the people of Paputa New
 
Guiica-he.impli ation being that a vaccilne nw()\\ it is texists anIld that 
(fuLstioll only o1 tille!v distliblion. ,; (.kof" infotnmation and unrcalis
tic expectations on tIhpart of dhecision making bmdics may lead to 
tllW latllte,.(I c('lc;a.Stsill colIltlitIlleIlt ()frcsolll'es to) o(hlr lorits of 
mnalatria co<l~ntol ill ,lticipaitioll of ,ill [inlicttt s(dtih to llh,majriat 

problem. Rc (civilg the illfp)cssi ollf1(0 thc mediea that a vaccilte is 
(lose toI.) a tealty, V il begin (flSltill(l hy al") t( comllllit Illentsto 

mtlaria research ill gencral ;nd to on-go"ing c, Illiatiu(l o(othelhr Iorts of 
Cont'ol, tlerelly reducig the possibility (d all iltcgr cd approch to 
Ilalaria control for the fluttre. In areas whcre vill;age p)pulations hitv 
b)ccoI I routine C(l(StIfls of' health care, so te alretdy ask whten a 
"stit"(Mclancsian Pidlgin for"injection t'vaccili) will be available to 
protect tileIll ,;llgainlst ttlaria. The easiest b1ut tIIfoItuIl[leiv tlo the 
Most re5.sponlsilble answer would be that a vac(ille IllaV so)oIIbe available. 
In the entd ;i atnswer of this lilirc is likely to( cotltril)tc to0 a rcduCtion 
in the credibility oIf ille hellth cIa ,VscIln ill generl ;ld all increasingllt 

reluctitce allimtg villagers to support ;tnd/or)particilate itn 011cr forms 
of'control. \\'e believe that health pflIoessiotlis ;ndlItrsearcher; hltvc al 
obligation to provide alcLuratC illfoIrlatill lrldto llake ;an efbot tI tell
per excessive cnthusial and perhaps Imisplaced conlifdctice in a vac

ine as the definitive soltiom to)malaria. Realistic CXll)CtIltions should 
center around its istin selecCIed tiarget l)0l)Oplitios itll i5a;I complC
inienl notla replactlent ft otl"e Control Ilncl5Ire's. 

POLITICAL AND ]CONOI(IIC f.ACTORS 

'here are many examlples of discase conltrol programs that have failed 
owIng to insufficient commitment of rcsources. Soic of the problems 
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associated with conventional ialaria control or eradication progra nis 
have included: lack of funds to at'act and retain adequate staff; ad
miinistrative com)lexities hiindering recruitment and eiployient of 
personnel; )udgetlary dela\ys affecting purchIse' aOl'sUtI)lic; and bitreau
cratic pjocedures affecting tile tinely elivery of supplies and e(jti)

rieot.- Other difficulties have included inadequate staff training, prob
leIms of liioral,, and competing pnior'ities when iModest success is 
reached-to rieritio onlv a lew. feai[ delivery systems are slb)ject to 
milny of thp' sal' l)l)l-b anlllSMid is 'elSon (oexpect Iiriall'ia vaccith(t 

nation caipaign'c will suffl'0twin these and oller difficulties. It is 
Unlikely, given tie nature of vacciles curreintly udtnler dlevelopmtnt, that 
a iialaria vaccine would be a sufficient conill'ol 11ecasture in isolation. 
Vaccination will hlavc to( he ci)inedl with olthcr existing meastures, 
(hlereby incea'',sing Otw atlvdy cnsiderale )urdetn oil iesoiti'ccs 'c
quir'cd for rnalaria cutil. llThc t'ffic;ic . feasibility of' adilliiistratioit, 
and cost of a inzlm'ia vicciinc muriay wcigh against its cceptibility for 
widespreadl ap)plic;atioll illd(''opiuig ci itiics lik. Paltia New Guinea 
with chit-ll ' lpo)UlatiolS. 6l0ul1tiots ora1vitl 'li'gtt l ilav be apaithetic 

even offer rcsistari'e toe 
 rig the vac 'il. '[lie vaccines currently 
itder dtlvtloplitent arc likely to i'cfuiiec r-c-\;atiti;itt n tocisuie coitiit
tied protection, and t'vcti \\'itlh lmg-triln \'t(iicth' as typhoid, ttta
nuis. iolii,, auld ye'llow lu'srtlhe( autlmiliistr tatii,, ((0St, and acceptance 
factois hac gru';itly linitcc! suiccssh.lisc aeett' ('xaillhs of te inteirial 
l)rnlulem tisi )i SgSl ti(v', va(cii(v' auhiiist ration. 
The magnitud, of i'', t-csuit, (itiiiitiliiit, ;lproach (i.e., integratd
 

with existing health 
 lucliV('iv or adilliistcrlud idclJildcently), uoiiihl
nientii'v cmntlrl ticatsui's, sclt]lioi o)f an ll )poiatetaiil ot ila
tion, and cl'fectivtiss of' long-tteriri 1)la;i:ling t
could inicrtease' tlc ]otn
ti.l hit Slucess tf vaccinli is atconitrol iiieastlrt'. h-lowvcvr, it is 
prol)iyl)IY not i'uISiHlt)ltc Cxl)ct 0l1gxe' insn to thI Siltic llticcess thatachieVCd in uTadiClin of Slollp<ox. At t'ii)ts to contril imialaria by 
vaccinition might Id' ilort' appropiriatcly comtpared with ticasIss. In 
West Africa, )rogramts in ihe late 19(i()s and early 197)s succeeded in 
significatlly reducing Ili, slcs incidence and iuoitalit v, Iu these de
clines \vere: not slistaiiied over tillc. Thte reasons suggestcdI for dlintinsucCess inhde
i shing tine iecessity lofo mass eampaigns e'very six 

iionths, (liflIcuLics in stunting aid transporting tle vacciic, an the 
high costs of dulivety ini rural areas. On(ce f eiignt assistance was with
drawn, the. West African 'governntunsbccame unwilling or wen'e unable 
to assume the Costs of the viuccinatior campigns, and ncwasles incidence
returned to its forn tr levelsJ2 'lThis (1(('s not imipilthat a inalaria vac
cine coul not play an important role in nialaria control st'ateie.'s. 
Given tile limitations of tMe pniwSl)cctiv-e vaccines, however, it would be 
unrealistic to think that they will provide a definitive solution. 
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S¢cIocu:ilU IAI. Issu1.s 

Miany lactol's affect ihesiroISC Ofjpe)hOl with difelren CehIIuairl identi
ties to i pI og,'iltllS. ht0t are not limited Io:
niiiiliLIIIZiItioIu lese"ile ltCiM 
beliefs, knowledge, lperceptions aloutl J)rT%',t-iV4 mhedieIIC, ald ati
tudes towariud health workers.-' Whether or not people in high risk areas 
vii accept vaccinlli(mll Istle coiisidlro in the colctmxt of what Illoi
wates indlividuatl and groutp Innovation, Fo~ster and Anderson suggest
 

that people viII ov,!ioll if: I )5svch hologi.iclpt it I)tlic',iccive social, 

cal, health, or (thr ;tlvailtages is ; rcstth; 2) illy can flord the cCo

2 7nl)ic costs; and 3) Il soci;il 4(4s4S (I 1,() t!wcigI Ilc tIdv-iiitges.

Onte olbsitcc to aCCepllicc of' \;ccillilioll againlst tnlialaria Ilaiy be t.he
 

Inallner il which ,l thiaii; is lercci'vc(i ill highly cld .IIc aft'as. Adults
 
develolp a hlvel of itc(! , i lit til :,1 tI syi lom,)intl (4lgy
is Iisutllv
 
infreqtIlnt, lch tii iacllfc(I throLIghout tuhit lives, timkiuig cotliipii
soil %Ih a Itn laia-i11cc stm-eflell1 h it t:lh iilmp ssihlc.
 

t
Inh;tntlts of lita N-\%(;uilwt Ic)l4'4csltl mliv cLl\h tt.s and4 cach 
snill Cllllltllit V f s a uI ic/Iltic c The) i SiltIttilt'. 

IMi)T4 ofil) " (t5 ;111't 4h ftI fll<' tlllll \Il
1115l l4 t1ln\ 4 4h15i1(41,rstl(s w /litl-s 

obtaticdhave major imp4act ,t(llhtIl I-tc i ( l-icilm o li t i vi)ci(atiolcalmpaligis. lalvia \,;I( ( iMll l C 111lmigi,l will bc litccd \v]ill ct sa,,tc 

sociocuht urd pr,,hh(Il ls til'( W I t) i i, .that cri;ltica i ctie1xpcritmctd--icht i g ivjtormtcc ;ftld/lt,, dlisr."ard for imlprtatnl biological 

and ccudlgicalfIt [lort4. It: ( til( (t'11 ptlIlite in th ticsipali e rarearlics", aspcc is filltst he catrc'ftlly (olsidh~cl alld ;1ddhl,-CS:.;t l bohth I)lm~
nling anld ilh'cmlltlittiol odlrogr.lttts. 

F:Ill I-Al 1(I (,)(;I :.\ ( :(INSIIH.R \1IONS- IN Il. HE I . l M,".-\ \ CC(INI. 

The ohfi aV ill nialat i onit orIrltrli stItlioll deptnds oi 

cib th t'i ( tlocalIm rl oli y dit dlis lreitand opc'riig alftv iililics. The 

pidttiology ofllnaei-a ilfaiva New (ii a is(liscltrat vgi's 
bctilcd diftnoi argas otf (t ;thrl oithil oSingle acacoutllh clighs 

eirst wcemsider vaccinatite as it contrl st ll, ill il' tie-funslSlIhC 1MariMa. Fic )rotctlol of' tln-i1m111t11s byv ai high hcvcl of 
iIIllunItV ill tilt(' ItMM ol iS n101 tai~ ,With 1tMaal'ii vatccination, 
and the rXlpC(Ctd durattion o,fvacicts currencltly huilig thvchwped may hle 
,relativel;, slhort, OIL. clirt" polptlat~loll oItcidc~iIc arecas would have to 
be \vaccinatt'dt.( lIev'acci, ,ttwd it( rt'.gllhu"Intervals to iprov'ide ,adCqilwte 
protection. Priorities would have to bet established to dtemnine whli-'tc 
to focus vaculinatloll cft'orts-lhcsc could be gcotgraphical, age-specitic, 
oCCutollm-Slpcitc, tc. l'ff-clivcless, atswith other colrlol strategies, 

would depend oil IIc r gld~aritNy Mid thl)Iooghne('s.s of'IL Ctil -tS Wl;ViICC-i
nltte and revaccinlatec till-aget p~opulations as well its oil (Ile cl'fecliVe
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ness of tile vaccine. Second, in areas where nalartia is i ideLAniC and stat
ble, the targel groulps could bC more etsil V selCtd sincit Morbidity and 
mortality are Sever iilClearly rly childhood, 
Women, and in migrants I*r.oi noll-iiialaious areas. Again, tholough
]ess and )e'sistence would be key factors. 

dor among pregnant 

Risk o! inf''ction wvould have 
to be evaltLIteci ;Is vaccine' prolectiol illowetd lide.is to 


Decisions regarding the 
 extent to which \'aictnillation nliigl.. be dcfle
tively practiced will depend upon tIle local epidCIlliology of i talariai, the 
efficacy 0Ii'file vacine, i i TsoLuIrces. 

baseline dltat will bc' necessar 


'Ind tliVil; )le Good epidemiological 
to lthtr llinc the extent of tile problem,

its well as to evaluate vaccine effect iVensS. It must be kept in mind that 
niutritional Status, socioecolinlioic c((litions. Mil geneL l iaCCeSS to 
health ser-vics have litilo" illil)jic on health statsijtol thMirl' 're on 
ilitideice, l)iVitt'nc. iinte lsit ofn l , 01' Iilari~t. Ac(quIired immunity
(f'ies Jiroictee<tioli t Cl 'veclinical (lise' blut it also, Iii;Iy' ;ax ther 
Clitict sociall sr'lluture though its t'Its (,I tlu gelil'Il lvel of health of, 
the p pul;,tion It is possihle that sterilizing iiiiiiiointit\, in tel sl,'o _ teri
 
cotUld .tisc il
Il 'il th) incrSeo ejtil)ilit\ tile log-tTll, with increaised, 

111orblitlity and niortality. ()It 
 tie oitrher hand , it iS possible that it vaccine
 
dCvlopCd tgainSl It iimitinogeil a key site)
anovel (such ais receptlor 

which established ag:itwhich
al inounnit\' : ,tv ie' iarasite had no
 
ilbtlilt (OutItei'-StitetgimS could re'sul ini a l)ow.'iftil long-term lrottc 
tiot . which would 
 be sig ifhi iittI ' Ie tetr tlhitl the firagile iiiiiiuilit,
 
wViici slaVlV dleVlop)s 
 ill lop)h, gro winig uil) il an lltlemic air'ii. 
Though WSe C;(IIi t l)itstitly c.liNpt lo) d(l\elof \'tvilc(' t Such vower
-nlid we should not create ,th xpectitltictal ilt' i.plc living in 
erdemic aasl-thic s possibility should o t be lost sight of. 

l effltti\tvilss oftaval ilh lieth ls., i.soliCeS, 'lusitivil\' to ittitutles 
anI J)rCel'tCn., tluld SOIiC (tglCC ol' f loCal rS'JOSilbsihility arc iimlortllt 
issues in thit success of1' ('0otrol lI1)gii.i. hiitegr.iltioi 11)1 xisting amid 
Potitial tntlIOds-inlol diiig cliciiiothrapl, insct'icides, biological
contrll of, vectors, eivil\' icllllt atl moidificationi, lttllt ll bt lilioral 
n1lo(lific'ltimn, use (f' d ne ts and oth meralns of, reducing vector-per
son co ltact, hcalth education, anid vcillation-Illust all be considered 
inl the design o' a balanced appracl h fr iPaptia New Guilnea and the 
rest of' tile Southwe.st Pacific. 
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FIGURi 2. lndemicity of Malaria in Vanuatu Prior to Malaria Control Programs. '6 
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D~iscussion 

thll'cV (JUCSti
NP,.I\'ssF.,N: Drv. (iltt;uli, I hIMVCt 1S.The"first is 1t'lttCd t0 
the 	drug rt'milmxc, pattern-ts il Pa+pua~ New Gulinea';. Isilt te dimh'ug 

Oth Olth'tnent iMitahill ()t'drilgpressur'e cilll l(t htvte bcaI) 	 the distriltUtio' 

resistance ,'hichsti tsat th lhe rehv and goes to e'pik a d .'iladatg?
D)\()i')t kno(w atn,,thtzg atlimtt so)mlit factorsother'l titan dr'ug pre'tssure'
 

which may have bent' lI, ai'sumquihlic jcst ili? il, ,jufitor 
5'hl(l:t(iltst' l is ( \-()ill-

I)(.[" ()f yea;r~s ago()that yl hadI atlllkd ,,ai-iationsill sphleen pattern'ls. Has 
T h c s+in l 'ltiu it'itk, ,.11 J)sctrlt'ti o)l a1tll

\t 


this beenx C-ml:11.11led? W,\hatt ,ttight betsome dw()Iht xlplana;tio)ns" 

My third (ILt'Stioll is rcl;Mt(d to atncliia and helcmgl()imlin and the 
tohstl'Vatlio)II' (llle that ir)l+ [teatmet ' l(tUat]I IIliaVincrease.;t ,acc((ssim 

bility ofchildrn'n With ;antctilt thcerebly causing a paratdoxicatl vTCl'1~? 

C-A'TT.,,NI: May I answer ihc(last quetstion irzst?'Vt have just begun a 
trial in schoolchildren, using ironl conmaring it-oi supplleme~ntation, and 
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severail pl'ali~lI s, onc44 iUli ll '.I1rsiUliiia h4I4414 145p()I moriityv cpi

(lIcs il cl d-ij)l'lI(hI. iMl i I'. I(t (his \%c1k'441 ii 4 l4l4'T 81 l illilY4
 
Sio o..Ic'Il ('il lci ol tis is4pa11ill.'Ii II (VIX 4('ll' 1451JJ4Ii nh 

i~il;iils now 1u1; 1 \ Illl 4441 dla. Ow1(\'14l'lull4ll 41pi('4'I15 ('lt~5 

.it) lcl(' t IIll 1\1( '.1454 is 41111I I i 4444',t '\.4' 45c~,444 44  4'?4 l avIlo bc'\ 

onl (414(II lll14lii'.1 j'1i44m 4l 444hldn4 Ill hi'(.s4' ari 414 I k~well Il 14 
spl\'1c4t (1444 44,4 ig ci d('4\ ct is4 ri 5011 andI..I4~47I .141; I'l( dl41 14 lif II ids 
to1 r ('(' illg I lii 1 auii d4''iI44dc b\ulliIll \14 t IL l ill 1144 514'i' 

al' y l \ (llII4lll lctl 44444 t4o 4 that. (11.\i . Ii doo, ]) am-jIl I44)4(I If i. 

our Ic l\V\4 4:114 14 444411'4\ IIllll.'4 l (V i llL ha i4tal~ig 14l4'' 
1)4'. (I ovclIll l .I1144's444444'44 P479 di m'4~Ill4lct1 , l~lic i s 7.o4\l'ljiil 

I( III;iIrll ;i IlluI R4\V ~\I 'iT I1 '41iV 44t[ I lt f~il 4,11k41(t\ 44!wIl c l 

ilo c lwl I:14I411Itt'am1\\ 111 11 11',44.r"u I'. I t(Im I''41lw l4 144h i cii'of'li'1 
Dr.4 I4(4i,'IliI (4) Il4ll .VI id -p icmi(,I,)p- ()I ' 441'S i144 P I'allS~ti 1 tli 
GuItlicaJ)l lI\\'4 4Is th 444( 14 ' ;\( ;i~ v1 .Il~ is1441~ r 44'4514'4 Ii~ d ,,, ofiii'l al riina 
ilth t r (' 1I(4S ofn it44 \mdd~14444 ;lt' 41.(d 4 it'cclba ci to41441it ('.5Af 1 il' 

notul i lc IIth 1(' silml. \li illil 1 J44i1t Illci ill I~)I-. 41 '114' sl(i cliti 
ofl'is Ill l tosbIt t his41p o '4144li(' us44' I l a I144\ ill 14411 is (It( \'t'l 

way111~114 '4'1', i c4 It'lll projii~'l )ti o4441sI( Si144(clatl' l.4 llc pros'ill tit( 

11114114451 is, h 144ilit ' 441lit' 1og4)4li 4l ''isa l 5vI1444w' 1 and1th aIt 

iithougI iit arcSI,[1ilI;I jII'l'5544t'of 44111i 444W h to% bI ci'tnliiitdit (i1 

('il;iilldc I I'.4IloSandlI % lu ct [)45hc ior l 44441 n' trial' tIll y ;Itfs.(1i f l44('d 

vjc',po' I' ). Illt l(listirin s4ituatIiins 1)4I'm- it f c l li clt'114 tri silSt't'44 I 
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CIuilt OlbViOLuS ilt'H f tlir'l 'ill' 

relat'd tl P.u/im.u/d is, "\Vit is il' prpol)t'i l ' llilliaIi ift'Iidenlce
 
(|ti, (0 theti ci'S ll l;,'i;i I)il sites ' It will be
 

it is thll liug :111illalaI'ia v c'a will be 

llt't Sp o t' I ask this lc'aus, 
lltchtlsil" to assess ltle results (d tl1(- trials oil 1) fi/)olam inciith'ie 

whlt'n dolle oil a Illixetl incidence. Ill \t'ia, lilt iIltidcil'l' will 1li1t he is 
(llixt(bcaelist ()%-99% will I IIht to l hlt i/ll). Bult .'Me'l I",,Ilt 

thiat in l'pita New (uiiiea. the lro11)Irtion ( TPviu:,.v is qulit' high (tll) 1t 
15% or Ilore) and this mright rt'at' it listulrlbilig ''llt'Ill ill iltu 1issss-
Illtllt (fl, du I'tcstilts (d' Jm:illa %;1i(Mr. 

(>Vlr.NI: Thlanik \-(itJ D. BlItt'-( Iwati, for voulr kindo mmI~~l~ents ()it 

Plaltuti New (;Uil '; is thitl P /Plah mUis ltillit.i h'l/)O Iit(plridomliallt 
Spt't'i's. 'I I' nmasit,'; ,I-,or Iin!ItLI:1. isapprol-I'mrlliicl'h' 75'! -78% .b P 
jalci/tonm, 20'I',%P viv.\ aod 2'rmu PI a/aiw' with ilt' 1i)l t aste 
ol, P ova/i. Is log, l hi It :Illli~~iIt lilmt)lIS ait( iS j)Oihlii(l 

4 w tI' ill 11kili;!that' '[loll, and5 I ttit llopIS)' not , 44hl t4] ill h ItCiu 

50('t ofI [hit I11145ilo it,(. ltiflltitt with P cuask. ''it', 7i4'o"-7 
8

% 14(our 

fille4( li(4lS Ill 111I1l1i1lIS 441' P filhi/Ci)Utl. Sio, vI'S. I thin1k \-()ill poi1t iswell 

their41 5' tiv ,ic;p tr..oMr ' 
fit'xl~tl~ i dn1 i "111;I( Solll' oI tilt' e l'til' tralits th t 

tlk'ni that is 111 P t oi111t Irlot(lm it a itsilt' 
l thilt it A S(t)lil', l)jIl', 

pa11 111h Ri i IS 11111 uhI "Ilcr' wouldlh'rl' .( Plt /a/Fi/ Ill) Ililld. lt Iii) 
II l' l Ii 11 (4mit. 

NII.~i'ssslN: I \\(ill(]l Il' to ask it'\Iyou ihav'e' thta 4114 tin'rltioniIIshipJ
'l 'll tesbtween' vetol r 1111,C(tlio andl gal~lclo 'tte denlsity, eventallyll? 

,\l'r..v;i: \V' t have final tiata itl it. I)I'. Pi~t1'iia ( ;r v''s is loolking 
at tfe-uding Ilo. quiloc's ill theitc' on'hblood saliIcIs Ilhilt wec tollect 
ro~utinely for stcluilll sampqles andl~ thenl loo(king atl ite co,'relationl of' her" 

inlfe:ted iIosquilotes with gilltocy'lte positivity ill I;1.od slides. No, we 
dehJ't have data on it \let, but ;tre( looking at it. 
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I. InltrOdluctionI 

The Philippines lies iII (he Western Pacific region bounded oil thenorth
by 'Thiwan , on til east by the Pacific Oce'an, oi the south by Bornco 
and the Celebes Seas, and oi th west by (lie China Sea. It is Composerd
of 7,100 islands with a total area (f 115,707 square ius. ''he entireCOuntry'IS Ibm lt 6.5"" limll~laillmuts with a tropical c'limate' andc divided 
into)twelve (12) liculth regions (Nlap I). 

Malaria has lmg paIgul' the peoplhe.A\ tinalized .NlariaControl/
Eradication ir.garo 'Stablished o S)lvc this heal'h problem.was In 
line with the l)i('s(tlt global Strateg, the convcli(omnl concept inI the
campaign to ontrol and cvmlially cradicate malaria in tle country has 
been modified by nlilizing the primary health care a)proch whose 
lotItidittioris are approprialtc lchnology, sectoral linkages, commnunity 
participation, and seif-reliance. l) support this strategy,1 ExecutiveOrlder 1" . 851, dated December 2, 1982, has integrated the Ialaria
Program to the Field Ficalth Services of' the Ministry of Heath,
wherein ilie co(rol opera( ion has become a partnership with the corn
(liunity. 

1I. Epidemiological Feat ures 
"]hegeneral epidemiological picrc of imalaria is summarized below: 

1. Endemicities vary from 1ypo 10 hyperCndTr u icity, unstable and 
prevalent in almost all provinces.

2. Due to breeding preference of' the principal mosquito vector,
malaria occurs in the rural areas and is absent in tle urban areas. 

3. Transtnission is perennial with two peaks, during the sta't and 
during the end of the rainy season. 

4. All the three species of plasinodia are found. The predominant 
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specie at the intmint' is P./hitpalul? with tilt' 'atio: alut 65% is P fi/ri-
Parnvm, 35 % P VirYax P 1fl(laiUU' is Ix-t' 111(1 ItiiP 1)wa/'. 

5".Mlaria vCc('tS ;I1,"c oinmldzoopqhilic andl pre'fer to t'tccd bloo~d. 

6. "lhe arc toi (I) 1loplitlilit' spcics ot llai;ri ,vector lhe prin
cip l alaria vllcl. is ..I.. l l t-i:lm his piaccarcis t')bleed illll7 td slw
 
flowving, clear and partly C(tht'l spc( ics ;t( All1. manshuidcd stlt'calliS. 


g ]I u, All. lillah(IIs, aln IA.1.[,[lc+'l 

Iii. St"atcgy 

T heistr'ategky is baI c'Ah comlll ltlill., ( l'IIIiIil io s ol' inse'ctic'ideh resid
uial spraying (I'houselts, biologuical control, 'il~ill-olillettatl] Ill gllt cPtlit,
 

personal protctinll IlnIstll'ts tt aoid milllSIliit) lbit(cs such is sleeping 
undutlr lit sqluilo l'Its, st'rtti l ht ulscs, lisrtof roitcti\' c'] lliht, tiSt 

()I' l i Wq'ilI-ilrrai i al nht',(iicrina (I)I smilltig ti l(, mls uito 
lcss by tyinr, \\dtk alinttlak Ill'tit S, mi rt nhaldlcas ti

lti lltn ile ' 98 it l'tritato (h alt )1 is 0(1 e ii. 

tl'tll (i It iniltlip ilt'. app l -<lhrot %' tt rol learill st isdel ln liv t(8 
rnatt('ia ,iklm tlni t's I t tilc tw riease. ctlh'Iilt(tt\hi(th o'illy Io 
;1:1lie-((111(illi( tir198t r it 1t't I ' ll I ilnite isyealrsr198ct. r f It h allalslt)11 (rt 
pogru aixil it,'%i h' t c ap lbivltnning ich tulle iatileulpprol:

co+llll-( l 1 I l'tdtlt l l, inb liltiollll1't1C',1" dtI~~ and~c( (lh cltn inssc'n 
traitlli t't1ri'llll1;11tl1, ( om t'l'; and blo.h+il-A ( ntr,d is dolnt, lhtI-oulh 
cotlilll ll ii!V lp;1I1i itilh w i ll~ Stip -tr\~ l trained'tit l lltnd 'l l t' w(cth iiisjof 

n l !t Iit l1' l[t l(" m ut'rlio I -t l l ]. I :'.;w ll ti . ;fr(1iill + li l -a]'; >I is tlt )(-t 

Iy thvi ll(- ; +,l h,-Altl \%()Itktcr' iilunllcrrls) ih) F i\v catchtllc'il t'lt<c 

iilct'tirra (, m y (20)) kim ilit-n+d cn't\\ 

l'pithic <;l inm t'sti,4'tti ofIartas andL~ institultionil i al (d'relnndiatl 

IlItI+StlII'tS kCIIt by t litcalthliS;uIIndTt'r alItical of 'goVt'l'l1ll \Vo l'I-lS undeln 

1h1C suIpcrviSiclm olt'AlC')i(IC'utitolgist. 
"l6 Illailltain a r.'luhtrll.mitor'in~g and cvadlllatioll of 11hc Inahtria 

activitie.s ill roicis (d'"rtports ;itc reo-lucstedt fi'z'lithe fie'ld. the Healthh 
Infi.wination , €i'rvitt" visitsof' tht' Ministry' of,Health andl luaril-lv Ilteh 
arte done,frmln the ]headqultarte'rs ]tvt']. 

IV. ( :,tur1'Cnt ,Statu-s 

Mlalaria, which ranke+d aisnumbe~r o(- (I1)anllng (th(tell (10) leading 
causes of mtorb~idity and Inurtall dhuring tile 194l.0s, had decre~ased' to 
tltnlt111)tUT in am!c is no+Iconger mtumilgninle (9() 19H 2 in nm~';itv (( Tart I1) 
the ten ( 10) in niolrakit Q(hart 2). Abolut 20% +0' tile MrCaS Under 

mialagia risks ;t(!already cleared of thc dlise'ase. 
Tlhc.years 1.983 and 198-1- 1val't cetntratlizedcwer rtsitioll periods lfront a 

program to an inte+gratwd programtt (1h,,1ing whiCh tille tile ;Intinahltrli;l 
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C IIA RT No. 1. LtI(Iittg (IuI, ;,.Is 4f,Mo fift(yi (RatII (1 ,000 PopIItIioII)
Philiplincs, 1982 

C.au I rV No. Rate, 

I1.Upper. c I'~ t iIIi'c Iiolnsfiralory IIa :417,8{31 882.2 
2. Enteritis & hli,, diarrheal distasts 364,780 718.63. Bronchi is 35:3,.63 696.34. lnthw'nza 300,923 592.85. PieIIIot a 134,928 265.86. 'iibercuhsis. ill 6IMIms 127,720 251.67. Skin inft'ctionii 

15,890 M.48. fntestinal p rasitisi, 45,382 89.4
9. Malaria 

41,220I 81.210. Avitainitiosis & oth1r fhicitncv 40,915 80..6 

it.,,I)at I' l IPluIIIiIu Sv, \ N (1 I, Philipplics. 

C(i..'wr No. ',. lxciditg (Causvsof M ntalit,'* (Ra ttlO0,O00 luplo atioii)

lPhilippine's, 1912
 

(,'aa ,' AVo Mate
1. l_ _u_li ;ll_s 42,3.49 85. 6 

2. Ii'iJ(tih sis, all untos 201,631 41173. 1)is(s o'l t eI Ia t7 16,573 3:3.54. Elicritis & other dii'rhw'l dist ases I1,676 2'.65. M alignant ,t.o'lasllt 1,361 16.9
fi.. \ (( t'l5
7. CerchIrovam tuh..I (tidht-t (,262 16.7

6, 53 0 16. 2 
11.Bl'm 'hitis I,'t53 9.09. ,Avitatlittosis& tll r ftilritinal deficiencies 3,661 7.410. Carlima s(tal dtliseases 2,968 6.0 

I i i)11 'It t IlIilg SCIarit C, NI) l, I'hili)I)intas. 

expertise was tIransferred to the provincial, municipal, and larangay
health workers causing a temporary interruption in the somooth flow of
operations. The disease took advantage of this short period of re)organi
zaion and showed alt increase in incidence, although not to an epi
demic proportion.

Most of the cases were found in Mindanao and StIlu areas followed
by northeastern LIuzon with the least in the Visavas ('iable 1).

P falcipairum resistance to chhoroquine was detected as ealv as 1968.
In 1974, a nationwide monitoring of drug resistant cases was started 
and ce-. inucd tip to the present (1984), usirg both in--,io and in-vitro
techniques, which resulhed in tile delineation of the areas which are sen
sitive and those which are resistant to chloroquine (Maps 2 and 3).
About 70% of the total P falciparum c.,ses were found resistant to chloro
quine. This finding is significant since P fialciparum is the predominant 
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A.,B.E 1. C(omp;arative \l.laria l)ata, B . ' i'.lipirs. 1083 and !Q84 

NO. Sl1.txtionl"/.ll \'.1 P,/d A"V. 
 I1m.P' AIx Si'I? Case/1000 

R,. 1987 1'b3. / ,); 19,,i .i.; :,'4 1');; '/3/18-.1 1984 1937 1984 198; 1984 1187 19/4 198.3 1984 

1,241.915 1.200,893 1 : 1 :;. ; 7.21 2.157 l)l i .77 15 1..
 709 .5 8.5 .5 2.2I1 798.027 81 .920 , .- 33 )179 I I.72 0 ,17 1.1) ) .1.!211,5( 8."21 0 75 59 12.5 19.5 13.8 16.1
11 I 1,728,6) .76 ,4W) I,'13( 2 .I17 2. ', 1 I-1.71 52 I 1.:;12.'211 I5 22 11 .9 21.4 1.7 3.02.230. ] 4 2,.I4.2 1 ' 16,951 77.170 22. 1)1, 2h 77 1 I;WO (2)"
. 12 12. o (0 12 137 l3.1 14.7 9.8 11.7
V 1.233,42 1 2I'5 , 1 7.7) .; 0 , I(1 2V I 1.61 1.30 5 1,.6-1-1,20) 7, 113 2,7.10) ) --1. I1 2) 22.8 162 2.6 '.5.Pi:; I, ;: 7 ;- i 1j()i' ) (.q i . .2 2VI I.1.:ln iu 10 ,II I.7 -r I 13 2 I'u9 12.7 1.21 .21V II l.1'348.21- 1. I 13,338,07-1.508 2 I III;I t) P,- .)4) II0 2.1 1.-4 .2 .14
VIII (91,6147 I,10,201 11 621 1 ..12 I.9o 1 '8 I. 7 1- 27-1 177 3 1 .0 2.0 1.9 .9IX 904.31 ' ;2,175I 1 i -.003. 185.2.,, 272 , 1l) 1". - P) 7 7.-I.91.2 1 3 14l- 201 15.1 18. ) 30.1 3 7.8
X 1010,01.23 , I13 (111 'h.1 I 1 -K71 2. I - :;I? ' , ;2 ) I171.')'1 7( I0.- 11 8 13.3 7 ';XI 1.233,57, 1.2 7) l 10.1 21 310,:,25) 5, );. 37;5-.1 5-! 31 17 1 248 . 4 42 21.1 . ).8XII 803.0,15 8 17. 186 '2 .).7-9 22,072 4 .581:; ;.12-1 2 .212 5, 9 2.33 2.2 . 120 32 251 (.1 )3 .1 5.7 10.7 

Av A\ .Av. Av. 
'Ibt. 15,143.521 15. [83321 719.8 1,81 42 . .72)89.4.9.,..0.5 ( (.) 7().3--2 ), 2 :;".w 2 626 770 14.75 6.8 8.2591802 111.8 

http:1010,01.23
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infection. With the proble., f uncontrolled populatiou movements and 
the temporary nature of the inhabitants' dweN(llings in the hinterland, the 
use of antinIalaria vaccine as a control Inethod would become an appro
priate mleiasU re. 

V.Operational Research 

1.Colilewd studies as of' 1984: 
I. 	The efftctiveness of 1)1)T ctilsioil for residual spraying of preon

ises lid(]l d froit(ilfetr wttalle pod\\der significantly. 
2. 	 ".\bate" lar\'icile is cl-etivc illse'leted Iow endeinic areas. 
3. 	Mass (rug,a(hltitistrat ion Autild onlv attain a low l've! of contol. 
4. 1)1)1 TprCssur oA' tle ll1ai ,../7ajirowt1rg p,'dtluce1clor did not

ally ('Iallatg ill 'titI 1"ii.
 
If. Ongoinig S11UdiC.S:
 

1. Setisitivity of P ./(/,ia,,m to chlt'tloroquine Iby 'n-i/ro (rnicro) tech
nique. 

2. 	Bionomics o'lrIn. 'ahihatozS. 
3 .Colonization ofA.-I./laviroastri).. 

4. 	Aiernative insCcticides mind attilt~lhtritl drugs. 

\1. lProblents 

1.Administraive: 
a. lniut lCqiltC ftin;cial mind HnmIItl'wer si)pport, and
 
1).Incomplt'e c(lv'llg 
 (If'areas. Both (alt be corrected by PHC

approach. 

2.Operationai: 
a.E.xtensive pol)t~ltltIn Ill(eilltelts )etweell inalariolls and 

cleared arcas mttake it difficult to inaintitmtt the gains alhe;mJy
itchijeve'd. 

b).	Ecological changes, like extensive irrigation )rojects, have con
tribumed 1( creation oflbreeding places I'rlocal vectors. 

3. 	 'linical: 
a. Increasing areas with .fillciparum resistlnce t chllo('lcuine. 

VII. ]"XI)ectalions for a Malaria \accine 

Some factors which cause-d the fintrtic (fan eradication program such as 
uncontrolled population niligr'titmot, tcnporary dwellings, refusal to 
allow insecticide residual spraying of houses, and incomplete drug 
treatment are expected to bc solved by it iationwide vaccination pro
grain, which is expected to be economical, feasible, and acceptable to 
the people. However, a pilot project is necessary beftore taking this to a 
nationwide scale. 
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Current Status of Malaria 
and Anti-Malaria Programme 

in Malaysia 

Ho KIONG BIN 
1,,pla) ltr I ol, 

ector Borm' Disast,Control Progratme 
A ini.'rr f/ttalth 

Aflaysia 

1. Introduction 
1. 1 Malaysia, consisting of Snrwak, Sabalh, and Peninsular Malay

sia, has an areaIf 330,426 square kilometers and a popular ion of 
about 15 million. Owing t) different political !iistorics, geo
graphical hcation, 'tid nialaria vclor.s, the national Anti-
Malaria Progralin ic slarted off' as three scparate programnmes, 
each with its own d(evelopltlental history: 
",. ,arauak 

TIi'cirst malaria stnvl'\'t in 1952 rwvecled that ihe annual ici
dect of malaria in Sarawak was as high as 40,000 cases. A 
malaria control pilot pr(icct was carried out in 1953-1954. 
'he malaria eradication piogramitliro was launched ill 1961. 

This was sub.scquenliy changed 1o a malaria uCont rol pro
gralnie in 197(0. 

1. Sabah 
A nialaria survey in 1956 vsliinatcd that the annual incidence 
of malaria in Sabab was around 250,000 cases. After the 
rtalaria control pilot pr(ject in 1956-1960, a malaria eradica
lion prograr rnul was launched in 1961. It reverted back to a 
malaria control prograntne in 1971. 

c. Peninsular Afa/pgsia 
A malaria control pilot proitct was carried out from 1960 to 
1964 in Pen insular Malaysia. A pre-eradication Suri'vey in 
1965 revealed that the annual incidence of mnalia was 
around 300,000 cases. This was followed by the trnlaria eradi
cation programme iii 1967. Owing to adimnistrativc, techni
cal, and operational problcns, it was re'defined as a inalaria 
control programme in 1980. 

1.2 In 1980, all the malaria coitrol programmes in the three ..gions 
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were integratel to l0rm the national Anti-Malaria Progrmtne.
This was later inco1C~Oratl'(d into tle national Vector Borne i)is
ease Colnol Progratlllttl' (VBDI)( P). 

2. 	 Objectives
 
The oI)jcetives oftlitc Alti-Nl:iiaria 1 1 ogra;iliirc ale ;asifllows:
 
it. I) riiduct•llolrl)iltitaid imltality ' c to Iil;iria so that itwill Ito
 

hotigr be ;i )ullic hcalth probem in NI lavsiai.
 
1). '16 ptevent the Ic-ust'lblishtllit of tailarit ill
areas whe'rec there 

airelitl) Ottlric's at jlsent. 
3. 	Strategies
 

T'llv strawtgies ;iiiijlcd lit
by (hc Vf)C, fr tIle inteTruption of 
Ilairjia traillsllisiim aind deplehtioll of the leslr\'o-v. of itfecti've cases 
\Ver( through geograiphical rIcolmallissallt,,e t'si(Illal hollse-spfrayitg
with )1 survillanct., urug clll lotvIt)y, cais,s)'l inlvestigatin, case 
follow-ulp, atd ;nti-lirvil IlleaIsiles (especi;illv ill llillsul;r - Nla
avsi;,). 

*I. Ntilaiia \ectors illNlaylfvsia 
4.1 0f tht 65 ,lt)lohlilic spcii5 circc tded illMalavsiai, olvl 7 spc

ties have bIel ciitifiriiiei as tllaiiria vctors. n11ilIv: .4lnoph/ch'sma~da.,.'zil) w lndzzraicu,,
..
,/[, c al., i'ss ,,l ) '++cll'/i'r 
.] lU/i,/t/'h ha/a /,b'm.iA. I,/la/a,'llo i., limphch hucup.( i lrts, ai ,'1Ilo
ph/ct i/afl(!/(i. 'luhrc is Im cl~ig, illOt IclviMuioft the tiial'iri(1 
Vctors algaist I)! )l. All the 7 species are stillsusceptible to 
))T. IItowuv'e.i .'In/)/c/camL.itris (in fPeniiisUilhr NIa;livsii) amnd 

Amia/)I/ i'/i (/ai/jr (in S;irawaik) h;ve shown but tel toflcralice. 
4.2 (tio the 7 malaia v'ctiis ill Nalaysi:i, 'I spcIes (, +..vadao.i, 

,-. 	 h. ha/a/aImaviv., .,/c iop/i/yrus, ind I. donahb) a ie spsllsiie 
foi atliiii translllissiiiii illSaitawak: 2 spleies (4...sndaca.tt and 
Z1.1).balabaccn.sis) in Sabail; aUd 5 spc'ies (,. wndalli, -L.h. ba/a
bact'l.v., A. i pi ' . ,/€'I/i'', lld T-L 	 Inct'all/as)illlclillsiiir 
.Malaiysia. Onlv 2 species (A. vndawax ;inf . h. b/a/accndi) aitr 
CiiittiOtil mlalarlia vct[ors Itrouglhohll t l wihoif cotltlllV. 

5. 	 General Review of'.M iarlia Situtation iii NaIlasiai 
a. 	Malaria lclidftice
 

N'alariat is stil , tlilaj 
 public hcalth iiprobicill IlMllasi;t esp.-
Ciiy illthiI rural ;i'( ,is. wertTh r'te 32,94 cascs reportedr iltile 
coutr-t 1,th:;e.cases 

in Sarawaik; 21,358 ma arila cases 


illl98-1. ()ut of ,012 (3.2%) were reprte'd 
(66.5%) illSaibih; and 9.724 

malaria cases ( i).3%) illPertisul"hi Nlaf;iysial. This is at vast 
improvement whl colliipadon to ti Mllt al figll'es it the IftiCs 
and sixties, naiiclv, 40,000 cases illSarawaik; 250,000 clses ill 
Sabah; and 300,(J00 c:ases illPettinsular Mailaysiai. 
The malaria cases in Pe niisular Mailaysia have stabilized to 
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around 10,(000-12,00(0 cases annually since 1980. Sarawak has 
at'hiC\'d itst. 'Ctof less [haln a thousanl Cases anmutlly since 
1980. The malaria situation ill SaltIa is volatile. NMalaria cases 
\it\ front 50,00(0 cases in198 1to 11,00(0 ca'ses il 193. 

). 	Breakdmv)w I NIalatria l lparasitc Specis
 
In Sabhkl. I .ihip'an,(almost 8)% i)stt initm
ittih i l)tarasite 
s)ecies. Il 198-4, tic tititllcr ofP'/hl)mam in Peninsular Malay
sia wits almost Ilhlstlle ;s P ciaax. The Iadcipatrtlin-vivax ,'illi( has
chanlged shl.vdv fromlt 2.A:1 in 19M)Ito I:"1inl19H4FI. In ('ommm~i, Pj 

739 )is 

P' malarial'al(cm IllIs forl liI v V,," ti; Igto ( 


uiax ( nil;)ut rite prl(inittut paraitsitt spcics i Sariw~tk. 
rI pc I)(l( e1I I I cat~iStcs i 

tie ('(ttitry.P) ora/' is no( Itnld or Nlltavsia. 
c. 	 Brva;kdmvr o)f A tgtUtlsol\;tltriat l\ .I\y -( 

lhe ;ttijlr lttlurlhitrio) (I,5yters ;nd ;tit)ve) totnstihtutts aithot 
%of4-7. 9b til ntl;tria i i tvsi. ltlerc \\vtr tl)ot 1130 

itliln: mallaiia (-;Bcs ('2.(i%) Ib'is inQiWv that at'r(, inala,'a 

transumission is still going ()t,.'sjttcially illdie trers undter 
sp~raying.
 

d. Mlariat ltlis 

Malaria caustt .51 lt'tis in 1"98I, riauiel: 2 in .Sarawak; '10 in 
Salmah; and 12 in Itcitinsular N;laysiat. 

c. 	 )rug Resisi nt P /a/tiparami 
Cihhoroquine-rsistnt P /O/ciarumI is quite widespread in the 
northern part of Peninsular Miallvsia. lit Sahalh, it is found 
ithroughttoit the stare. No resistante IoP //id raimto chloroquine 
hIts I)cci reported in Sarttwaik. There is att preset ) evidence to 
supjort the"presence ot"resistititne It Stlphtdoxhr-lyihntedhi
mine ttlt)itittitt dtrug (.FANSI1)AR) atnd Mlfhltioqine ill NIa
laysia. 

f. 	 hmpi)rtd NIalairia, front Nc'ighlho)trinlg Co)untries 

In 1984, altur -188 cases (o, 1.5%) were imported froim outside 
NI tltySi 	t. 

g. 	Operational Areas/tPhascs 
In 1984, tIle co)untrv was divided into three t)perationttl areais/ 
phases for the pIrl)u Se oif t)ntrolling ralarit. 
i. 	 Area under Sprlying (L;tne Artactk Phast/Category A) 

They are mainly ltocated in the hilly hinterland of the country. 
In 1984, ilhoUt 1,258,601 people (8.4%) lived in these areas. 

ii. 	 Non-Malarious Areas (Pre-Miaintenaance Phasm/Category C) 
They are mainly located along the coastal plaiins, especially in 
the highly urhanizcd areas. In 191-, al)out I1,609,684 people 
(77.0%) lived in these areas. 

iii. Areas under Surveillance (Consolidation Phase/Category 13) 
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Iho,"5t, areais al". ill-hemcI% ciI d a untdter spray~ing (latct ltt as 

(.Operitloti P thills ;111(i :()lstlrlitnts 

lowvs:
 
.ILack ol' commun11 ityVstIjppjil(iduc to ap; athyV its \\-I atslack of'
 

Refract fathrl u te. o n -h illIn a'l/ara(Ilro].u~/tnn(i 

I m) ic . 11c-a In'i I, /ato Pt ( t du/Pc isal 

d .Ch (litUl pam-1-11 lal- lItCt ts cl. tt, hihwtt\' ihn pill jp-iltC 

1.Poorhoingxx'lt inimit llegltnesiit oot.I sdfiott 

Thcr at, al los (d~ pto4jt oitti tl tha l lstCto lit I l ftithat 
0 I1C tottittl ittltt 4 tttt i ilc 

itii. otot,dcc p-.1itn Ib tortI Io I Il p ilc itaH I u 11 tcite II pt1; 11 "1 tt 

i vt (ota panleit 1 1 in 1 ttt gaItt!of ttk iand s nlav. It is tusefullt 
in otte ctllin i tt l ll ofttS:m I;n A ot b v-aita 
Sinvll ris gtttp amog, Atilein atttc tlocmpjttgeCtmigns 

7.Rolehf'tulalatlni li /I/CpauulI(e 
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\ 11.11 . 111(id e ' c t, o f " ." 1lld"T a ia a nd B h ..d .Slid e s ,( :()11 ,' ti ml ill M ala ys ia ( l19 80I- l198 .1 

) I a t lPopulat io n A li m l n d ( 'a , " (e 

1() 13,. 1 ,-,2) 1,7 ' 7 7 1-1 188 3.:; 2. ) 11. 
11 I:;, 7 7,295 I ,f 2 ,n.o 59822 1.:; i. I 1 .. 
1012 ! -I- 21 24,u1 9.2 2 1t)1 3 .I 2.2 11.5 
19183 1-1,:73, -:55 1.87 ;,.1:;:; 22 .185 . 1.2 13.0 
1 111 15.068,0)nnu 1.72 ;2 ;.2'-'t1:2.1 1.1 11.5 

N wc: .AlP2 Annual In, o i't, !t'i'I1,SIT' = slid "' .. R.1t,.
 

.'' (.\ 1i.(. ';m .. 1t
 

"a I1. al, I)is-ihilion (4 i 'liai8 - ]98.I) 2 

I (2.CI ( fly 1 98,; 1.98.1 

Pet',int I I 10.a 5 12 I2.I 22,210 9,72-
M alaysia 2 0. 1 i) ht_5 ;, ) 28 ) P,j, I.:1;,)n)(3i 

SaI , 1Ia,1 -1I 221(.1W; :; ,1 0 11,2711 2 1 ,5
77.7 1'; (8.1.,2", (W).1i ; 50,I/1, ) (66I.5 '! 

. ) I%) .1 (C1.o85.8 (11.2%) 

M a', '191.22 1) 1 22 t, 222,217 32,09511.5 

. Fit' u hl nI , in 

"I", I.1: X"lIlmi I; ill M"alaysiat hv, Par'sin ' Sl(.( ics ( IhM II 

Stal/ "hta ' A / I, "t\,d 

Pl)ninlsulatr(,72-1 .1,7081 . 701. 0;:13 
M alatysia (.ml..I1,;,) (18,. 1";, ) (1).1l",) (3 1 ) 
sabahl 21 3:581 17,1t7 t. Itlli 1 .15 

(79':, (). 2% ) (): (0. 7%) 
Sa ra , ak 1 '0)1?.221 7t2 "17 2 

(2 1 .8 '1 (7:Li ';,, (. t % (0I.2 

M alaysia :32,019.1 2 1,0176f.- 116 4150 
(681. 5 (29. 7,1i (0A.t%I(,I 1't%0 

NotIe: IFigurICS in p11 'l r i. o Ic r (crnigr..I ixrt Iil wv(i(ionians I'/lhtaum mind 
P vicax. 
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"III I", IV.Malaria il Malaysiaby Agc- rulp (1984) 

,.igi (,buup 
State.,' 7Dla/ 

'Oulll)' (,Caw% 8cho' I I - ,1' ) /-I' (hr 15 

l'-isular 9,724t 172 1,63) 1,721 1,369 -,,832 
Malay''sia 

Sabal 21:158 6 1,-190 :1, 12 3,220 9),51) 
Sarawak 1.012 2 28 73 191 1808 

Nalay'ia 3'2,091 830 , 11 5,2116 .1,60 15,1,II) 
12.6%) (1).2') (16.5%) (1H.0%) (47.1%) 

Nowl~:F~igmrcvs in pal iiii dc'livltlpvlI'iit 

"lix, V. l'o iidialiolll (P tlrcid)Iihg ill\Millis ()I rliia l AIvas/I'llIiscs ill 
Malaysia (1981.) 

()/a'ra/iaaa/ I1)1 'Ii t 

.'hcraUndo' -I?(, I '1.1,' NO11-,t a ahuom 

*Spta!ri1, ,ttti/an e,' I ca%(he
(Lawr -IHai /, ( (.oliel~'d- ,I/ItIt'lla /II" 

State/ "etta/ t'/a,'/ pll Phta,'/ Ihas
C.ountry' Pollall'on C.alv (,'ahz'.#Il Cah'te,tlII B ) oo'0 

lPcilsular 12.t67,00)0 536,(01 1 608, 152 11, 232,7()7
M\Ialays'ia {.tV'%) (.5 ,o ) (()(). I ) 

Sahalh 1,1 1ll,0li 5.12))) ,167,40) 125,400)) 
(.18.0% ) (.11.0%) (1II.() 

Sarawak I,61 I)0o 175,320 1,03't, 163 2.51,5 17 
(12.1%) (7t11%) (17.2%) 

Malaysia 1,5,0611,00) 1,258,6011 2, ,9.715 11 ,6(09,684 
(8.,%) (1..6%) (77.0%) 

Note: ]:iguics ill parctihfcsis denoic'purct-jtagc. 
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Discussion 

BucK: What is the role of the ot igration from the Sulo Island and min
danao at the east coast of'Sabah'? 

Ho: I believe those at what they call the "conpee ."They come to 
frade. At the moment, we screen tliti , and this is what we have seen. 

BucK: The vectors in Sabah, how tften (to they also serve as vectors for 
lilariasis? 

Ho: In lNniusad;, Malaysia, A. eampesro. is a vector. ',abah has only A. 
sundaicus. In the ,.I..uandis ar a you (10 not have filariasis bitl A. balaba
(ensS. Wlhethe. ',t cctor or not, I do not know.is a 

RivtiA: hu Mten tion, o -hat all Anopheles species inMalaysia are sus
Ceptil)le to insezti ide:,. CoUld you tell ts the met .- -. ofaf application

insecticides in the cr:ses A'f . h. ,a/abarensis,which I believe is exophilic?
 

Ho: We still is: :he WHO methodology which in indoor house spray
ing with 2 grants/square t of technical grade DD.'eter 


BRuci.-CiitwArr: In cotiparison with the remainde, of Southeast Asia, 
Malaysia really does not have a very large pobietn. lo report 30,000 
cases altogether for a population of 50 million shows that tremendous 
progress has been achieved over the past 20 years since the pilot projects
in Silao and Silungar were started. How can we explain the very high
degree and high incidence of resistance to (liloroquine in P falciparuni in 
Sabah, as opposed to Peninsular Malaysia? It really is a puzzle. In 
northerti Peninsular Malaysia one could expect it because of' the close 
contact and migratiop from Thailand. I-low (to you explain the high
degree of' resistance in Sabah, which is reasonably isolated both from 
Indonesia and fiorn the Malaysia Peninsula? 

Ho: I am as puzzled as you are. Why, instead of using the peninsula as 
a bridge, does it go straight to th,. Thai/Kampuchean border? This is a 
question which I have asked myse!f many times. Perhaps others here 
could offer an explanation? 

CLYDE: The only comment I can make on that is that when Pfalciparum 
resistance initially emerged, it was thought to be A. balabacensis trans
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mitte(n. A. balabacensiS is predoiminant illSalhiliut nt illPtninsular 
Malaysia. Howcvci, this thoyli lis wen prtty well dispro\eln since the 
resistance has spt-c(l Iir I)abeyond the endchmiiic areas n.1, ba/abacn.4v 0r 
A. diru~s. But thl~lt \\';Is tilt ol-iilnal thouglat. 'lhm,'s ilh(, only possile 

explanatinn I canl give. 

Ho: Ye~s, I am puzzled also. III Sarawak, we do nt ha~ve any, resistance. 

RIVERA: Regardling the high pCr-centagc of iesistant cases ilSaihah, I 
made niention during ill\,talk of Ihe highest iicideiicc bcing in the 
southern Philippines. Tlhere is much Illinvctitt nf ppl c from the 
sOuthe-n Philippines to Sal)ah. Ill ct.we have the highest incidlicc inl 
that region wIlhich suprtisI so iiuch )bart'r;ind triade betwie these two 
itreds. 

Ho: I viS )ostulating fioni tile"Thii/Kaimptichin border to Mindanao 
and fromnm Mindanao to Sabah.
 

http:ba/abacn.4v


Discussant: Malaria Situation 
in the Western Pacific Region 

YUNG-IIAN PAIN 

Chi /i Ies'arch I'romofliw and 1)e,,/opment
 
IlPbrld lealth Orm)rgaliaon
 

Regional fee i/'Me :'trnPactji"
icJir 

Mani/a, Phi/ippin'es 

Despite nearly thrce iecales of extensive control activities, malaria still 
rem;ins I maJor health problel in sonic e'ndenlic countries of the West
ern Pacific region. 

Aftier tile initial success in inalaiii control, prinarily throtugh DDT 
residutial house spraying at One tinc, the iii lari;i situation has worsened 
in two lain areas: one is the area wliel //.halacjss is tltain \'nec
tor such as countries of, ihe Indchilse 'Peniiisuila, soi pal Is of Ilh 
lhjlilppi;vs, and Sahali kMalaySi;;State in the- other is (it, aea vhere 
the mIin vectol is fran/i,a. such ;is Solonon islands and lapUa New
Gutineat. 

The diseaIsc, how\evCr, wts (Tldicated in Ausiralia, Br!inei, (hina 
(Province ofq'liwin), jal in (Ryukyt, Islnds), and Singal)o. 

A bright SlOt in the IM SCint-!Oklny situattii is Malavsia. lurther 
progress was .:chit-ved i two aea'cs, innaiiely, Ileniisular MNalasia aind
the Statc of Sarawak. Inl Pcninstular Mltlaysit, thIe Inalaria cralicationl 
progralllme hls reached a st;lge \\here .5 % f ' Ihe total arc0opttin 
either in the inlitcitancv or coiisolidation ph;se ofI'thelleradication pro
grannilic, whlil itensiv\'surveillanc ll'ratlions in the State of Satrawak 
have been successf'ul iii keeping ie incilciiCC of nnilaria throughout the 
stll- well Llow 1,00() cases per year. 

In iny opinion, three ICtors a1ic m;iinly rcsponsible for the present 
sorry state of afib-irs. First, the Cffectiveness of 'Csiduial spraying with 
DDI, aInajor weapon in in;llri:: control, hats decreased. 

A. balabacensix and A .firallihave not developtd physiological resis
tance to DDT but have adopted difl'frent )altterns (if behtvioi r to avoid 
picking u1p the lethal Cffect f'DDT deposits Ol tile w:": inside the 
house by not goi ng indoors, but not i'sSining on sl)layCd su rLIatcs, and by 
biting hu man beings out of' dol's. Spr-aying is sonleti inCs badly done, 
particularly in reniote areas where good SupCrv,ision is aIlst iln
possible. A second Iactor is drug resistance. A third is the filct that the 
integration of the fbrenr vertically organized malaria services into the 
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general hiealth services (o primary health care system has not gonesmoothly. During the past few years, there has l)een in niy places a 

kind iof organizational \.'acitll. 

Changing Approaches in Malaria Control 

Eflforts to contiol malaria have imoved into a phase of' change and 
re issessinen t.The time-iiliiied concept of' iialaria eradication is being 
replaced with the illorc realistic hut co ptnllex goal of' long-terit control. 
In recent years, it has also ecoiint. clear that tradjitional, setiti-nilitary, 

vertical control progralililes could no0t contiiiue to Iesupportcd. The 
fuindls for such cxp-lsivc tf'Trcs are not avaihl)le in niost iialarious 
countries. "U'lucriihrlmor, Ihe( 1iill(laitc of "health for all by the year 
2000" calls for rliance on milutipurpose )riinary health care workers, 
Cspecially at the' comilunitylevelh ,witih special eiliphasi:; on corinlnunity 
involveient indis.:1sc co ii l. 

(cilcrallv, )IT residual itt+lor spraying, coill(ftc'td(t at six-illonilbl, 
intervals at 2 gits per sttc ictic wlIth wct~ilabl)itowder, is still an 
elfktivc principal c)illot)linitiasur :pplicd in the areas if high trails
mission potnttltial. l-low,-\ .l,D)'' illf spraying is only eI'ffective 
when the local - to 'sprlviilgv,' ;itorslrererponisl l)lDDT and ltullai 
L ha\ iollral fIt'tos 1l,V fat\OUrl: l(', 

"a sftouif eIladC 1o aSsSs the ;)reviailing el)ideinventoryV , 
iiiologial and tlitotlological conditions, physical environment, and 
even l)sycfoso(cial factos to decide whether indoor spraying is to be 
coimenced , contintued , oi discontiinued. 

In sonle instances, this (:ih be.supplciented with ilres drug adminis
tration using a Coibination of ('hlro(1uile aitnd Irilnaquine. In areas of 
love or Iiode:-ate malaria transiiission, pooticial efforts are generally 
confinerd to malaria diagnosis ano ircatitent . Heie ie general he-alth 
services often fu nction effectivCly where te health inlf'rastruct Ire at tlhe 
grass-rotits level has reached a c''rtaili St ildard of development. Where 
the basic health infrastructure is titalh Locking ot- grossly inadequate, a 
special effort has been directed recently ini several counLriCs it) dCelop a 
network systel of' malaria aide posts to) provide early diagnosis and 
treatment foir acute infections ofliialaria. Itis the general policy ilthese 
countries fi'o the iialafia aide posts netwotk to play an essential role in 
and to fuinction as an integral part of' priniary health care for the popula
tion under malaria risk. The diagnostic and treatmient services arc 
important also in areas (if high malaria transnission po-ential vhere the 
indoor residual spr'ay ,ig method has little or no inpact because of' vec
tor behaviou, piobletis of refusals, o- local housing conditions. In the 
latter areas, special attention is often given to the care of vulnerable 
population groups, particularly young children. 
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Source WdcluWtiOtl b)' Cnx 'ilnmental Ilalloget'iclt and manipulation 

is often, talked abotit th'.-sedays but inreality itis still rather of acadeimic
 
interest as in the case ot'lialaria control.
 

Prob)leItms and (,oustrain is 

The milajor )roblens alw! tile(onstraints coifrolit ili., malaria control

prograllnmlCS ;iut( a'magclial.ltechuiutl, iadmillistiti,,e, andl 

In all Inl'liil coltttin prolglillIllIts. ildloor slpraillg with residual
 
insecticides 
 (chiefly 1)1)T) has hcc'n us:ud (iIll soio jI ogalcs 

illl' t1 two (iccd,'.,) itsthe' prim ipal I liltiod ( attack. P aadoxi
cally, total (iei)tlI(lciluc oil atlihlii. iIttht p slsthas beln the
this o(l;I 

C(1105 Of4sOliI llt'aol. 1i'Iililrcs. 1l al ir,t (f
1t ( ollplltc splayill()V

all ilill li 
 pr mi s is a (itliit if till ti thtid is 0 )e Stlc(.tlssftll 
ill iltcvuptlinl .... llSlilissiill h its)lI l l,Ihiivl c(lill a,uia tl',t )ut it l 

hilrgc p);tl of tilt' .l clllic otltltrics l)tC(iUSC Ol o)tlrtiollal f'ctors suhl
 
tstulI.lt isIltI01\ ;1111il (v1t, super vtJlCision diffi(d spryilyillg Sqa(ds, 

cult tte lill, Lock ofitr 
il:iport, pritit , housing colllitions, ittc. 
N.kounitill, llc l(0i.;illtc so +t a year~ls ha(s'praying nttumbetr oIf' 


Illld i t siltililioll cv\(Illrt~:l \Viiist.
 

Thc illlTlsing1 cvilctc of lIk(Itl( Oioll Or liSS (0f stclsiti\:lV Oi lctlill
strains (d P.idilmnpariasitcs to llorqtiinc I,+ll Iic counltriesAl lidcu 


ilt lobihl o'((If tle region, writhl 'cxccpt;olof Imitt hita and Saailwak 
State i Nlalaysil, has plrsclll .initilii tcchtlicall (lill'nlc. Qtite 
iltlorl'ti tilt' l I1115il ttI c11,ithaS pC tl i' 'dchl o+gicl impa~t tiut.n si t ill tilt(

Iliglli d otpvic' /) atlsy
, I-4-s , it(tll prope t' s(. (dtantillalar

iill dL'ugS !'()I' tivtin cilt oflpaticil's and~ I'orpr'eventionl ol'itld
ctionl. 
Frl'I iht, administraltivc p~oint (& v'iew, somelt disol'Pilizatiol Illtile 

oa~tiorll nlitalalia 'ontrl') Sel-v'ice has ]bccUl oblserve'd I'(c('clily ill severa'il 
CountriCs lut' I) illt trusi:ioll periodil ill tht' tl)i-tss o1 integrating tile 
malaria service i:ito tilt geneali hcahh services St itlruture or prilllary 
health Calrt SVSltvill. 

Other factOrs a fcCtilIlg the suct55 of tile" inltitl(dlu-il CalllpaignS hIaV 
been the dininishilg financial Support and tie steadily Inc reasinlg (lst 
of tile pitogrumlilnc dtuc lo illtion, lpat ictlally dulring tie last tell 
years. The of iisidtul indoor sp'ayiitlg for t\vo cycles a yeat('o:Dt r)e) 
nlOw averages .lSS4 to US$5 pt capita per annumul tiplied by tile 
population under coverilgt, a 1,(000 lccelt izlcn(tlse Coltllil'trd witl tile 
co:it inl tile 19(0s. 

of 
The ciepartttu o tll'Cli alnd eXl)erietlced I1lllnpowlc." illitl catlegories
tile Illllriil Service, p lticul1HN i llt I p ) fessit01)ill gradc, and tile 

f'equent tulrlo'ver (d ptsolllh are othlr C)lllllilIl problells tlcoun

tered by most countriets.
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Discussion
 

PERRIN: Yunmnl ioncd 221 'ist'5 sum.f P/a/k)iwm itS u';l'tk. The 
ho area, 


Flow isitpossible t ha)ve coiti4'u) ;1tlsl)tsislent tral 


mlary fiioi China, which isstIch hge rcl' tcsfew casts per N'42I'. 
i 1il lsillissil (;ftIe 

diseiase willout f)(i ill tcse aretas \'n1you hlvle St)ftw asat'spier ye'llr?
 

Pm',I: This is a g<ll)t sitIl iolls (fd";(,isc with vlich I() tmilpaIr' illt' allh
 
and Sarawak. There iS ).- a..,'arnv.4 S;lhal. Wihcretas ill
hI.,/ ,.cctt)r III 
Sarawk,\vt .ti tll(-mii,CCtor is A'.balal)c111.7mi. Tlhat's d ti al I'Actoll'li, ill 
dliff rtIvtltl t-,1't1h' (h~l ls. lht (()[ill c';as ImW illt' situl;lih 


Saraw',tk ;re Ith, I ()). Not tile 'ntilt' S;ir;w;k is t'iit'Iniit, itlwcvt'1',
 
thteict;,l'(- I)mcktci, (d tralli :i(l,,Tt'h l's \\It\. wc'c'lllwtl sa\ , l're
somelt 


ist'allsillissimi thrmtghmit tilt.st;lt.. lhctn' nmust hr liwi. "ll;ts %thv ill 
these fItOl 111tilit;l ' .allMSIH1 . Ow' as' If)tI is stilltit'\ still in I i5) BIulthi 1 


)It')'11sln'cifir ilst' illv'erv h4,.v.This (I;)iS i(Ililt,'icial)' .' tltct'liml 
Staawa;k is wcll dc(hychld. Ihwt;dltpl. i,,::c, t(mtl(iMImS :t( very 
illpt-rtilt ttCtHCCr*1ihl isdhmta. 

Imovr't: WIll \ ) 1 tic Sit1tiUM (d,niarKIh ill\. nnHI1 Vf'I'ti 
sL)S tiI-SOl)Il lls:I 1s, l 1u '€l , iulcI'isit4n J)rl.'VhI'Ira( ivcthat tile of'
malaria ill VIlitlaitt \\,is prcstclitilit' ;tsiltUlltio which ,t'scilihhd dict 

;ti prolehms td,111c;ii tctc.Stdolm ll Islands ill tt.rlIN tr antmd t'ntl, 

l,ih"('IIIliIls ill it'
PAI.: FlrstlG ill ('i( SI)40h011M S is (Ith it a tIliutf01tW
 
Iecaust.ttt tI- SmIt i . But, Il()\,
(' 'pidt'tIli s ;t g this is(),t
a;dtesc cin tri-c~l Th'I a lu ilh e n o t e'dilldh ng . is ]li (It to c c yclic alrlilig 
hicaflth vl,i itit. ()O hcrt is t-pidhnlir, t'v'C,,:N,t'uiI' then all 

inf'(ctiiol and till( immllunity drtnps.
c(tilu liltv Now ;iiln)ticc the
 
dce'i-asing It'id. Whl'l Iwas there in 197:1 
 F;i' lett, ais'ltaX 
70% ,/hi/rll i t ottl' 30% . Nov, tillt is t'\'(','slI'dp);itt'r1l ,h'tlyi 
with /a/kiparuin; 70% and vt'ax 3)). 'he' silIution)I "hI've isquite dif

l'et h+ l lt' i i lltt' S 4dm Inl.Ila ndsl til e S(S,)liol Islaindsetllciticitv i.i alinst ilh(' SameI,, still re'tt:,ilize liltc Illhill tilt'-' highest. 
New Ht~lbridcs, ( 1.,ll Imu't is hyl:,wilcl,.hlic.tht'.s()tht'rn.I Ill the no~rthe~rn 
part Nv(Il limill\y hli +hicrc is tIllitc a mtix of'"have t0 Is h1ISMtul, ,h.Also), 

different t t'Ih'tnlitvi v l( i;liit's. Still, I t'I the situaL iontlht ill 
\ lnUtUtI is btt(tt th;ul th;tt ill the .%)tI~ Islands. Ttlcrtc is atgood 

chalice that 1illaria call It'clttlcd through other p'imary hl'lth care 
IiletI;s. We ;ilt.'1 icI1W. ivtlv thiking i'1l)))Lt ililldUcig iM'\ivtroIus fish 
f',.which Ihawaii has a ht of e'Xpcrience. 0u' cntitoiiohgist, Mr. lbi, 
two (Iltt discLssed Ilt)\\ tIIC tCcllniWolgv of, (he use (f,, hs ilgo), 1)traisf',"h,, 
lur'vivol',os fish illHawaii to the Vanuatut sitmatio. 

SURIN PiNel.:ItI'ON(;SE: I wouid like to ,'4itlnment oil what Dr.Paik as well 
as Dr Ho Keong Bil mentioned earlier about the"vectors inthe West
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ern Pacific regions, particularly the vector you call Anopheles balabacensis. 
In Thailand, we hav, reportd that A. balabacensis is now named 
Anopheles dis. I undtnL d that soit parts of tiorthti-'' Peninsular 
M,,Laysia also use the tet IlAnoph/c. dru1s instead of'A. balabacensi. That 
is	In". first collllill t.
 
The second ploint that 1)I'.
P'aik had inCientiile( was that because of
 

reducet, effTctiveness of DI)' spraying, lie recolilltn(ds the alternative 
methods of using drtg prophylaxis and tr.atitent inorder to reduce 
ti)ta't;IlitiC.s. 1;11111not quite sure about this r'cotnitiendatiot. It has been 
nttentioltttld l)rs. Rivera and Ho that inI ti Philippine,s, there exists 
P fiph7arum r'sistalt to -- antinoquinolites. Iln'l'hailand, we have uscd 
the stdoxine/py 
lii.tine combination to i'ld/,tt chloroquinc. 
\\e havc f utd, though ,afi a ycWls of,using this drug. that Plfi/ri
parua again thevelols resistance. l]en , til'only drugs hlft to b' used are 
verry CXl)tnsivc (lthugs. "l'hIeref(e, I think that itwe v.'eie to fofllow thcsc 
I'CC()IlieIIIU(let(i Iltihods, we IVay havc to si)eitll tior" ionely illthe 
fiutute" tIan if'\wetontittied with DT)'' Slp';vitg. It has hctI our cxpCri
cncc inlThailanld that while wc do have a rc(luctitn inthe fle rctive:'e:, 
in DD', it still is able to toni tlof malaria. 

P,,,t{: With regarlld to Dr. Suti'ixs ,ljuktiot for thec scitltific ntatule hut. 
Anophles babacinxiS in Nlalaysia, I at not aln entotliologist, so I will 
leave this (jutesti,1 for Dr. 1-1o o allswt . 0(oflctse, A. du is.a difftr
cnt ian: for thw aa/o'n.4%grotu). But I calnitot distinguish how one" is 
called diris and thu other ha/abaco'vi. 'This is ;avery sl-cific entontlol.gi
cal qutestion, so Iwill leave this hIr IDr. [Ho. 

With egard to tile' cost of thie dlugs \Tvsus te use tle Mtialaria 
eight-post systcln for rotductiotil ortalitv/inorbidit, we arC not 
reCOIilrlitding tlt' discottiilatiot of )d'1' spiaying I,! the whole 
region. We are only recommitending this orititing tnethod in Melane
sian countrtics such as Papua New (;uitha aIl to.Solotion Islands. 
This is becaut. Paltia New Guinea, ft CXalipl," !1as spent 4 million 
kinaui for DI)D spraying for tilie Xve:r,e if'wC assess its ' last 21) yt;'S. It,, 
usef'ulICss we would find that it is \cry. ,'rv li'eit,.d. 'his is because, 
first of all,fivauti ishighly 'xoplhilic. Th' vctol's do 11t tltt'lteilhouse, 
they bite outsidte. The l)eak tinti is aftet- sunst . \Vhti ittnv villagers 
come back from tilegarden, they stait to cook cIt-cat , ttsidc. They 
never go inside tilehouse bef'.)r 9:0(1 I'.l. Tercfot'e, tile' tiajotrity of' 
people are outsitle just before sunset, which c*,tncidcs with the peak
time of' the biting fhu'auti. Also,./hranit is highly ainthropoplhilic. You find 
few blood which originates frotn pig or (logs. This is ;Ivery effective vec
tor. hu can see, tlctt'elt'e, that there is no use to spray indoors since the 
people dl not enter the house belore 9:01 .xt.'Ihere is quite a unique
area that is surrounded by vast i)reCding sout'ces where (h. U.S. 

http:entontlol.gi
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Marine Corps suffered severelytoliii alarialduring t- Second orld 
War. But, controlling ill ihose rivers, crccks, ainl lagoots is aliiost 
iluprssihle. Here, also, the (lt'lsit* (it' illc larauU is too high. We used to 
try ,hreet,-ioloiith ev(ces of spray ol)etatiol; )ul we coluld litvr I)ring 

tdovn t tile itr iiil tihlth il density if) \ 'li iii;ilii (o( ldh eI itter
irlu)tei. So, \'f f'llnd that WithI hese, two coultilos, it is al no st illl)ossi-
Me to gIlill .)ii DDT Sl) livitig. S , why should\we( c'mttiliid that 
test governmllents speoid tll(onv (n ;ititinialarijl dligs., It is becautse 

there- is IlI) 011t1i" alte al ivet. tinia ll i t ( il lii riitv/ii rt'iitl iiily 

iales. 
DI. Stiiiii 11iWlioi((l te e'hlilt ijiio r'sist;ilitc piobleii. T iten

sihy (d lilte lhlot(ociiiiltc resistili('ctd*liill i VV high ill Sabillil. ()uir
%\\I-1( Ifltei-t'llitt iv "Iaiii flioud that hilitst 1)% of, local straiils ;1rc 
r''sistaill to (lt iioqUit. ii feI'lerilittrs. HW(tv th-, (liloquilic 
rcsi.si;ilit stralls ill dte Soloiion Islands and Papa ,, (jintea ;ite still 
V'elV Iiiuth ]lioilted. We ollil soeii, R I aill R2 bit seldom inv Rt3. So, 
tile convetiotliil atllmiiilaral drugs atlli still be used ill (tese two ctoin
ties ift iat' (i ev)ll)' ) ai (OsiiSItel diStilbtitioll (d tIlese drugs for tile 

)ol)ulat ion. 
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1.Introduction 

The malaria control programme in Indonesia (population 167 million) 
is completely integrated with the )irectoraite General of Coil mu nicable 
Diseases Control at thc central level andI wiih tie Sub-lI)ivision of'CoIn
muInical)lc 1)iscascs Control at the )rovincial levcl. 

In view of the Iutotiony of Otw provincial and peripherill health 
aditinistrtation, the role of the SuLIb-DircTorate of Mlalaria Control Pr-o
gramme/CDC has bcen primarily that of ovcrall countrywide planning, 
pi-'ision of techn icl ,tidaiice and assistance and operat ionial Support,
nionitoritig aid Cev;luat ion, training and niinpmvce d(velop'lient, 
initiating operational studies and special titastts, institution of emner
gency operation, and inteIrsectoral coordination. It has tn directional or 
controlling ant hority over tile )rovincial imalaria control programme in 
the periphety. The ntala'iai control IctivitiCs are to be carried out as p;art 
of priiiay health care' -ppoiachls with I'.community participation. 

Strategically, malaria control activiti ..,"ava and Bali povinces are 
different than those in the islands othti 1an Java III( Bali (Outer 
Islands). 

2. Objectives 

In terms of providing " Iealth For All By The Year 2000," the Govern
ment of Indonesia has fbrmulated the following objectives for the con
trol of malaria. 

2.1 Long-TWru 

2.1 . Java-lBali-To red'ce the number of high case incidence Keca
tnatan/Sub-District (.AII more than 7.5%o) to 20 by the end of Sixth 
Five Year Developmcnt Plan (1994/95-1998/99) and maintenance of 
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Annl"M PI-l-SitI , l)IdCIhICC/AIl to hss thlt ()It( cat.t icwr (Ihu.salld ipop

ulation. 

2.1.2 ()utr-Islanols--'lii chc iilal;lti pr viialcnic I()l ss thai 2% in 
tl c l)1"1i()I'itvonial alras aiid to 5-It) % inl( cl'ra 
 thc ,lill ijiig ;iar's by
the (nd ofl II slixth livt. n 1r Plal.l)tvelhpint P.aIv coaver 
tlilslligiitioIproit'ts, S()I( -e((ilonlij lthvlopillcilt ;nal.s, areas 1)o 
(I'rting liiighbotoirint c'tm titles. ;tnl mitbi)rtcik areas. 
2.2 , .. 

2.2.1 java- ali- to ir iitthe it'iiiIl rof high cast. il(id ,ttue sut)-dis
triot from 
 )37o by Ill,cnd of f li'ivicl\.'ii' )tve.njp)iieii PlMai
 
(1984/8.5- 1988/89) an l l;inhiallc o'A1 less thall one 
 'astpwr tho
sand J)olm)tilit
i(in. 

2.2.2 ( )tt Islfa(ds- t(,r<l(uo talaria p'Valtno(c t()h'ss than 5% i: 
thc ploiitv,oJiratioial ;l';Is aneasto I--20)'i in he reialltillng arleas bV 
ti ( A1( l t l)evltlnltit Hanl.l h livec Yt 

)a.StYato
 

1)1' IA.,ad

Ip.'"q .1, i,/ l 'v]a/iBalillla' 1 1ir t')' 
 ,a 


S ,lv\'il~oio' \ I),PC:I)I P :l,NINIS PC I)
'li'al11,na Ir omo ti' , Ilir'd SPu sr,+.,siv,.. sivs.oUppl-r

Vei'(C),ri( I (Id IRSi IRS
 
.. o ,.I limili)) limit d 
\ui-I.,io';a
Ml;osuus 


•( I) = \It'i (Ca"' I li(ll

PC DI= ]P,ss'.<'(:;I,,(.I ) '( Ili
 

NIXIS = l; il i 1-t\ivIIRS = lndf)(1r I(6'id.Il Spraying 

-1Sitttiot A(nalvsis 

B.1)i oi tha'4.1 In ,Am a aiol Bali, o1v;ulizit i c .ietloll(Igie situation (lolr
iIt tlhe past lior we 'sof tf' third live, 'e ar 'it H)lvoYtiIl 

,1979/80-1083/8-1)ldl that luwrn'v ht.I hinl aI-(Itli;een oil of iiluiacast's, slidepo)(silivitv r 11(,s ual partslilc Inidemhcn( 11nll 
 (hring; 1982 
th1alt I 1)hl 'rV.i()~o V C ;Irs.a+1.11 lo~lh),.s:
 

12

Xam/ uI.,I/ AR I.i, .I I.I 8 / ,%n l .. ' I, . I 3,


1979 8. (12, 1 (1 108I0 (),08 78. 5tI 0t.118 0.8.1 8.6 -16.9),-)0 0,0 17 (,)..; ) W;) I.,8.) .. 16.65 

198.1 ,2885f) 12-.i5 1.37 I.:t) .5 .15.2 
1982 1 8,.81.,266 t.92 ,8(6 ().'1 .5.1.3
1983 9,226,. 12 .13,7)8 l.-,l 1.3-1 
 (9.2 4.7.9
 

http:I(6'id.Il
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Number of the houses sprayed and insecticide used diuring 1979/80
1983/84 is given below: 

)' ll-a. .IcSpyay'd I)1T 7.51% t 'lp und(A ) 
1979/80 2,810,037 2,082,798 
1980/81 1,942,298 1,226,670) 
1981/82 1,965,469 1,29 1,7-11 
1982/81 1,471,93( 1 068,012 
198:/84* 450,435 :1:19,498 
* lililllewihuIt 

4.2 In the Ottl'r Islanc, ']here have not bein miny changes in file 
activitics as well as in t11c inalaria situatioln. Nalariolrli iic surveys and 
sprayiig optratiollns wer carried our only in priority aleas of transuri
gration projicuts, oilier soclo-econ ii al ceveloplilt localities, and 
borle'rilg areas (overilig 5.6% oll t iota! l)o)ulatioi in lhe ()uter 
Islands. Reports received o'roiilh ()Outer Islands regardiig ialarioliie
tric stirvevs an(d spraying coverage an. givel l)elow: 

•IIU/(trjo,'PUr/tjc Sit :,cr 

,.Suncr'li 197.9 )'1191 1/ /9112 19/.3 

Blwd Slide cxnlll 155,892 -166,:55 5.5 19.6 57 600,078 "t:16,24:1 
lP(,sitivcs 
1It . 

6,5581 
.1.2 

19,283. 
". 1 

20,3)0 
1.6 

31 ,)7t 
5.2 

12,158 
2.9 

P..% 34.0 37. 1 37.1 :15.1 55.7 

IO,'.S/ i'tct O )!pI,'0 tt/ilS!(K,'
);'ar llouc, S/marov /MI)7 7/.-;1'(', w~dl mcd ( k 4) 

197)/80 9:9,892 -166,478 
198(1/81 1, II1,976 .525,448 
1981/32 1,282,828 596,869 
1982/83 1.,12,:1 0 606,296 
1983/8.-* 751,966 359,927 
*Irirli lil ht 

4.3 -health institutiorns (hospitals, hCilth c'etreti'ts, suLt-lieAlthh centres, 
and poivyliil(s) ex:iliicine clinical ialairia cases aid give su ppressive 
treatineill ReI)oris lrclivC Itrnlii the Outetr Islari(hs regardling p.isSivc 
case dtcit'ion ii heC htalthl instituliois wCre Is fbllovws. 

l'(tT1iC/(laj! 979 .198 I981 19/82 19/7 
Clinical Malaria 1,075,658 1,241,401 756,771 1,214,196 831,824. 
Blood Slides Exiarmr. 360,.428 -118,616 153,788 411,758 421,631 
Positivt 87,11)5 1:10,279 9(1,78) 1(15,121 84,268 
S.P.R. 24t.3 26.7 25.6 25.5 2(0.0 
11.f'. % 31.9 35.5 40. 31. 1 38.0 

4.4 Dlr ring the last tMO years, tille dect tion of' Plasmodium falcilrarum 
resistance to chloroquine has revealed that the piroblem is widespread in 
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the eastern islands of the alrci jelng. So far,of 27 Irwhine.,, 24 have 
bcen tested and 22 have bcn found having re.sist;t 1()'i. 

4.5 Of th. 80 anlljihlliils st'ics recordhl in Indotesia, 16 spTi s
have so far been confililldi as vectors of Iala'ria. -In. ,lwe'vlI,0't, tile main 
vector ofJav;i-llali, has hx'cn found resisltalce to )DT inI tle inland 
alca of, Fast Ja'va, Central Java, and Yogvakai-ta, while in the Outer
 
Islands so far all vc'lors/stispul'ct'd vectorsi 
 ve.bn fillf tod l)e Sts
ceptible to I)I yr.
 

5. Approahes
 

For iill)Icilleilationiof cff1'CCtive 
 IiialaIria CiMitro, tIl' aIl)r;IMclCs would
 
be based on integratcd health 
services activities, intersecuoral collaboration, and(t'om-d'liationl an~d 'omntZ~'itypar'ticipation. 

5 I Ill,', 'a i,l ' t/dt'Sr'U'Cie 

At the naitio.al level, tit. malaria colltlol progalloe isone or fivc Sub
I)ire( tIrats of tilt- I)ircctorate l \-ctolr Borte l)istases Control whcil'
 
in turn is uni.'r It.i)iDilttomat (;eiieral of Co iIunicallc )isease

Control. 'l Slub-l)ilrat.el.. is rtesl roverdl
e forili planning, tc'h
nical]gtiidlnc, lperaional slltr lgilili.ne
' at cvt;atioilo, s l Xial 
staff taiining, mid Somte fielhl Studit.. Slb- I)ir('ctor-te. orf l'it<llonllogy
 
wolrks in 11111c cmllltlleaiol vitli Ow malaria 
conitrol J)g aillilce along
 
with its ItlcrcIltOIllol '.ic
al.activitics. 

'\t ilc pl-mlvilcial level. thlc vector controll sctiml 11clcr the Sub-Divi-
Sion of C :( is rls,)(nlsilleh I' the iill)leclitittii of the antiiiialaria
 
activities il th pro'iiucs. Activc (ts' (lettet
ii1 and tre;illent ittalar
[(Inll ti surIVt'yV., ]+ahm-a';lm-' tcXatl illatfio)n, 'Rial
cil to ho autiv'itics, 
slpraying opera'+tions. and lilntitld larviciding awt t'arritcd out by dle intw
g'ate~d l),\'SiiltiTl/)ciilel 
 ~l stalJ. Passive case t(fi'ti.ii n1 ;id Ctreatlleill 
ofclini<al and zlilfil-lcd mialariai ;cs ale calitcd ou1t b\ tit nl:t\vork of'he~alth institutions.(hoslpitals health cclill-'cs,' atnld stub-tccoltcs).
 

5.2. lnwt-cloctral col>laboration ancd c'oordina;tion hav'r bccni ide'ntific 
as an ('ssrntial 'omolirillt i tiht'Ih'ovrall hteilth deviopmlent iicluding
ialaria cont<rol ;ctivilit.s. FX~amplfl artas
s orf for such 'clpleralinll
include tillc departitlints orf talsilligration, villa1' ichvcljlieint agri' 
cit itire, ff<rest ry, fishc'y, )ublic works, and eic;at iln.ied 


5.3. Cmmunity participation. PKM I) (village communitv health 
dhvch\(lleIClt) is an llp,'ational fo-Iiiof iriii,ary health are in'hI)lione
sia ;.id is prIgressiig satisfactclrily. IPROKESA (village health volun
teerst uinfer thI PKN11) system are potential workers who could assist 
indrug distril)ution , eJ)ideli(: no)tification, and motivation of'the corn

http:t(fi'ti.ii
http:lgilili.ne
http:Slub-l)ilrat.el
http:naitio.al
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munity to participate in limited and suitable bioenvironniental methods 

f6r malaria control at the village level. 

6. Activities Related to Malaria Control Measures 

6.1 Sprayin, operation in/]ava and Bali 

Main iisecticide of ise will be, DDT. Primary criteria fo spraying oper

ation will bhe tlw presence of' thre-e or more indigenous cases in a village 

during previous year. Nuinher ()I spray cycle and dosage of )I)T will 

depend up)0 the local ejideliliohgical sitlialoni of tile area. High Case 

incidence Kecainatan will he covered by two spray cycles a year during 

,lanuay.--March and July-Septcllber at a dosage of I g'/1in-2 or 2 gr/inm 

deelending ul)oll the length :t tralsimission and the susceptible status of' 

ihe loail vector. Vulnerabl]e ,tnd receptivI' ilCas will he spiayt'(l onlCe o1r 

twice a year depending uil)Ol the local epidemlii)i(h)lgical situation at the 

dosage of I gr/m" 2 gr/1m2 1)I'"as stated betirc. local outbreaks of 

malaria will be sprayed with 2 gr/n'. Otlher insecticide for lise will be 

fenitrot lion. It will be Wsed on1ly ill s0le selecld villages where cases 

are very high, vector is coniplhiely resistant to D1), and P fa/iciparunm 
2 are resistant to chloroquine. Dosage will be 2 gr/ini twice a year. 

6.2 Spraringoperation in the Outer Islands 

Only the priority areas will be sprayed with 1)iDT twice a year during 

January-March and July-Septenber at a dosage of 2 gr/m 2. 

6.3 Antilarval Operationls 

Antilarval operations will be applied to An. sundaicus breeding sites of 

high case incidence areas on weekly basis for 3-5 months during dry 

season, i.e., JLIne-Octobler. Larviciding agents and dosage will be as 

follows: Diesel oil + kerosine (2:1) 150 liters/Ha, Diesel oil + spreading 

agent-Triton x 10(( (99.5:0.5) 50 liters/Ha and abate 50% E.C. 0. 11 

liters/Ha. 

6.4 Active andPassive Case Detection inJava andBali 

Active case detection (ACD) will be carried out by village malaria 

workers on monthly or two monthly basis depending upon the availabil
ity of staff. Passive case detection (PlCD) will be carried out by hospi

tais, health centres, sub-health centres, and polyclinics. Blood smears 

will be collectcd fromi all current and recent post-fever cases. 

6.5 MalarioqetricSurveys and Passive Case Detection in the Outer Isands 

Malariometric surveys will be carried out in all the priority operational 

areas to deter mine the impact of spraying operation. Blood smears will 
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be ~oitalint IIomI iflns amiu childre ivi i t 9 ve~trs oh ige ()i Samip!e
basis oncic orI txvli ;. yea. Paissivc caisc ieitoji c)1ii(;hil ifaii: 
cases wvill Ihc tuarid out illi l] tit(, hofspialI .t tts, si)(,(itres,
and 1)oh\'(itljo:. B~it( I Sill(.;Ilts ii be' coicchite fromii fIt- (25(Sc depjendi
ing ([holt(i uxjuii of stuil d laboratuory liiili(S. 

oxIctile oipik x sl per L a1ltil. lit(te w~h~illcse bc (flgcarS c llaeg 

uisedill lit I ( : 

-Ru,islalll lca ( i s11rqiogle dilsc I oc j600Il l~tcpu pila 

P(1 11 1 (Iimi Si 1,0 .11g 1)]( ,)d y 

-Rsiftjm \ils: (lahliFttida Single osi, lUtOtatl plus im 

quitc1.5mg hsr 

(liill)I tli i .sl eI s. 1,7, ng onis \ .\x Ix 

L/iiOv AabrS 7 (I ll n(liisigcd s,3 0 mg a I c cky 

RBlood sli(11( illlt(l c by\llh I IijA(ii I i SI Nl \IS ilII ;i; ,1!1c1 Bs; I(S s viIb 

bc xaiiiill ih\ilIooihic~islic l~ei Jiluiitecl ibhodi~Sr'icrs (iii

l~g ccibyt'hhoi llf I)iilSillu xiii Isi(1011 li w il e x miii tic a 

Juh 1>i hitt(illr ;11i Jll~ 1( l abil Iiiiliiis iJ" I uirei availuui ( : ii (i t . uif 
cuiS-iiku()I blodiii u iii;iriit il b eiitii ilit\ccn yf in aoic l 

iild 0(h0% 01' tie( litqitlV 50(1( (on1 ihtlldoii bahsis) oil quilltl 5i stis 
flIo (he( tlllii(Ilsciiist \\ill lhe sef(lt iss-cieekiliPro ()I' these, thec 
clnss-Chotcking iaboritlorics Wxill eniss-cheek only 5' f000 of' positive 
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and 25-50%~7 of' ncgittivc silids (Svlected oil 1 t'loil basis) de-pending 

upon0i the availality of'staff and their work load. 

6. 81 Ian ti/ar/g Iw, rug I'? vae.A 

lThou.gh ;I hinijtCd studyl )t mioitoring of' P jllcilarunt istinllitto1 

chloroquine stattetl i 197.3, it was ilticlsihled (fluring 1981-1981. BN 

now 2-4 priovinces have been testcd andt 22 have lciefn10101d isiaiit (0 

211l-oqldint as5 follows (see MIap). 

it. Pr, itfltt71cnoa yt IreAty (:;): 

.1andtl:, Bengkiolu and West Mu inittir 
1). P~v: iaeerv lesled but./anad %o oplih/e (2 ): 

Y(1gyakarta and ( ent al lK;iiinan1. 

Fast Java N(oi-t Stifawc-si North Sumatra 
(;c*tralaxi (.iia lavi Souith Sumiatra 

\Vest javal Fotast MuieiS It'u1llhiptig 

Jakarta S m \\T st K'alimiantainithMlxesl 
B~ith Fast Nutsat Nfliugaa Mouth KalI)iMIUanMi 

dI. PII'mitee. w'r e v ntc x II/. e t uwh-dt)a/rcd (3) 

Flast Ki\.litlatalim.I a tvi.muid Fast THIMEtr 

MNluitorinig of lP fi.11opmullt, :eSIStIMit to dlo1itoquillt' is caried out by) 

6.9() n1(lanta/agta! 1c/1*1i/ 

Elntoiuttlogicial lit Ivilus andtl~j alms In (be majala (Ilillol pro

glalluoI1C are( StLIIlltWiXed atsfollows. 
-Dier.Iullll~tnatIon of anoliefiile faun theisesonaHIntl (liStIibltiOnl 

- Ident iflit[il ofpl)licieijcf andi Seetlary etr 

-MI)ionuorig tdic sus(c 1 tIbIliiv statuis oif' aopteint. lilosqtjuuoes 10d 

inseet ieidle 
E1'itltloti of 'tlltt iliufiCt d, DDT)ridsitud lituse spraying
 

-I ve(st I gti foil hititiiiso di \'dcttti/5aSh)CUtd(l \edl1S.
 

fifties and evenl before- that dic ue tch wvoikvrs hiad contrilbutcd Ililsidler

ably to the kiutt\letg' of thut antplicelinu vectors. 

)f thec 8() alllihits spccics iectrdfcd in In1donesia, 16 spicies have 

so farl beenl conifite11d as vctttrs of nulalatrii .ls follows. 

Java anti BalIi An. at i/a.., Antt.ovnda/iv>u -III. vilnd'inu, An, macial/s, 

ItI. bala/taeerss. 

SoI I ait ra An1 . S1adaietix,, .,ItI. Ityrtytitto trun/), Ani. macakr hs, Ani. Ili

.1e, -A. acan-ills* 

http:lThou.gh
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Kalimantan ,In.balabacensis, A n. unbrosxus, An. Ilyrcanus group, An.
 
'tc/iAr,n.An.sudat/cus*
 

Sulawesi An . barlirstris, -in. sunlaut'u, 
 In. sApicu. , An. Ilr/il; 
.'n. Iircainu. roup, .na./flat'iro /r.

Nusa'! ngga ra - u. N.1ptts, An. vindaicus, ,Itn. bar/iuostri, Aia. aconi
/In* 

J 'ian Jayva ,-f.fitaut:, -lin. oliensiv, in. pnunctnlatus, An. bancrofiti, 

.1!.kar ai.
 
*Stlspcted vect'tor. 

6. 10 Fic!! "iiua 

6.10.1 
 Use of' lirvivoro s fish, i'Pachax-Panchax to control rice 
water-l)redter .t. ,cuitu, in (0cntral.javaantd East java. 
6.10.2 Simplc draillagv sclI('inc to eliminate 1i1. .sundaws illtile 
c(astal areas of \West Jaa, FIast J;va;, and Bali. 
6. 10.3 Us of l)c ldncts i nList tI''usa 'lelig ,ara ti lt i lo r Tin ur. 

6.10.4t1 Use of I icidltessuch isI'Cnthion, R1I!, ii cct growth regulator (Altosid, D)ilillil). 

The reslit of the trials so aiu'reCotiotraging.
More emiphasis will Ie given to non-cflticilj( mcasure ill cont'lrolling 

malaria. 

7. Use of'.Mahtr'ia Vcci ne 
The introduction of flolaria vaccinc with its litnitmtion such a.sSpecies
 
and Stage specificity, short period of immunity conferred, 
 and cost will nor bring (frantatic chalges in tile colrol strategies.


In Indonesia, illaria \';Iccinc wvill 
 be first given to transmigrants

from Java-BDali to 
 the Outer islands. This group of'poptlatiotn poses

high risk of' contracting tmlarial 
 in thteir new settlerent as the\, move

frolr very low endemic 
 aras to ; hylper or soletimes holo-enldentic
 
areas. Gradually, as conditions permit, 
 'vaccination call be extended to 
cover other vulnertable gro)ps such as inf'nts and tl n nder-fi\'c in the
highly endemic areas throughott tlte country as ;n alditional effort in 
reducing inlf'lt and underi-fivC mortality rate. 

l East Nusa Jnggara, Timor Timtur, and Iri lJaya provinces,
malaria is the number one killer of infmnts and the undcr-five. 

8. Future Trends 
It is anticipated that with the speed up of' development, coupled with
 
higher population movement, more man-made breeding places will be 
created.
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Therefore drastic reduction of Inalaria prevalence is not expec(ted in 
the near finure. 1hs malaria would probably remain a major public 
health problem. Perhaps the more important short-telln objective is to 
prevent unnecessary deah and alleviate suffMing din to malaria. 
The prinary health (-are aproach in mialaria control will be extend

ed. Use of apl)r priate technology and sfficient attention paid to 
develop ilncoIe generating awtivities in the rural areas are vet' itmpor
tant factors in sustaining comntutn ity )Iiticip1tion. 

9. Constraints 

9. 1 fleiritorial vastness 

9.2 	 Shortage of skilled Inila)now'r, CSel)cially iti tile Outer Islands 

9.3 	 Increased vector resistan, (..IL. vmuknaicnv o l)IT in Central and
 
Last.Jatva
 

9.4 	 t /alcip/rum tesislatnt to (llot'oquinle Ie(otlies more widespread 

9.5 	 Inadequate ct'Ioss-s'ctot'al e'ollal)ot'atiotn. 

I)is(c 1ssi()n 

B~tW(:E--CIw.vtl': I'd like to (onglat nlat, Dr.Rai on his splendid pretsen
tation (,I tlhe polbletms ()Itualaria ('ontrol and the pIresetnt epClefitliologi
,:al situation in Idonesia. I wmndere(f if hc would Cx.l)a(l a little on tile 

problem of' itnal'ria, specifically it1 Irian Jaya, in view of' tbe fa(t that 
this has a cotmnuon Ftnmtie with Papua Ne \ Guinea and, thus, any sort 
of' malaria cont 'ol that ca, be attenpted in Papum New Guinea will be 
influenced to a sncllc. or larger extent biw letllalaria situation and 
control i,Irian j;aya. 

RAI: With regards to Il malaria in Irian ,jaa, we do have nmvy things 
to oVetoliv, esptieially as thIce less simnilar to on illve(tot' is ltlote (I the 
Pafptia New (Guincaw. We ;are flow trying to finl a Itetter sohlutiot. We 
know that the f'irauti groups there rt'ecd in almost any kind of'bmeeding 
place, ranging f!romn siall ponds to large lagoons. eVdid larviciding 
during tIl last 1) \'eaT's. RcCently, howe've(r, we liscomtinued that 
l)Ccause the ('otlnlonuities art using the btecding places for "(;tncoon" 
growing. "(ancoon'" is.a ve:iy impotant vegetable for the local corn
ilunities inl Irianlvaya. herefote . we tlust find a different contr'ol mea
sumi. That is why we arc now trting the insect growth regnlator in Cen
trall Java. We have tied "ahasit" and like to use thel illIrian Jaya. 
Another tneasure is the use of bedncts. We know now that in Indonesia, 
bednets seen to be almost forgotten. We are trying this method first in 
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E~ast Nu~tsa t iggira wvitl it i- mp tIix it' it Is siilctSSitti ;Igii, vsc 

' Il Implll Inl there Is Icss t hant I Ii illic i. 'I llcy Ii vc5j1.t isJl, wi c 
(-(Isll, tiii sonicliakes it In ll-vi. I thinik itdp is still ttcc l mtIriantow 

Jatva. A~ltlnt1h wet (hn n[)t;til liuip Itnin thuc LINlP, 'sc L~td tn attll;ci 

luiodu ttnk iit((jtAti\ a uud iitldlBa ~ tfit littiititSttttitti)5n ;ts 

tilts--CI~x Is Jairi:l jut!im.i bnl ;\'iisil' 1-2/-tgittd\Ih .00(1. lit tial (ltct 

isimnl it (m X b2-) SI i W ind llis ;\J -(,'llist4 Mi 0))) WClVII lltiiH( i

iliatttt tdllcs. 

ittlr :it )(L 1 m III~ 1(Iid w s(I sa ')th 

titcsiuI ( iil tk bt it nIv(:)'I.t,I ilc imHy iItIa l titi gnc (nlill 


tia's it itcu\(i~ g in m d Il aia ila i sa 

v 
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R,mi: I think itisvery important that we plan to use bcedncts only incer
tain areas. We realize that there are some limitations with the use of 
bednets. 

FREEi.\N: )o oU hmix't ;iII estilli;te br the present total i utiller of 
deaths per year 'roomlmialaria in Indonesia? 

R.\1,: I Ilust atdmit thatt the recordling and~ reporwtinig ot'dtath inll dolle

sia, tSlpeciallyv bi'ri1 malmaria, are not 'erv go.od ;t tht preset. There 
was all estiiltlw ioimtlb ill Iriam J;tyat and F.ast Nusa lienggara thatt in 

moI tmo (bdeaths to maitilamria.So et;lreas ' ae t()% (d iil; 'it were duc 
NaJitionail figures le-( not yet alvailablIe. 
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Introduction 

The Malaril Control Division was estal)lished in 1943 with drug distri
bution as its chief futtion. At that timc li'larit Was llt'leading cause 
of death with a ttmortalitv rate 4"3,51 per 100),00 p)opiulation. Following 
the encouraging resultsof t pih~t l)roiti foir maaria control with DDT 
residual spraying in 19,19. the (Goventtt'ttt developed ai countrywide 
tnala.cia controtl )rogratrlntt in 19,5 1.In 1964. a countlrywide cradica
tion ip)ogrlit(, was established, will) 11t eight-year" platt of actin.
Although comletew mcraC:gr byv I)IT sp~raying had not yet bee'tn 

achitteved,tvast ;treas V'crc etl of, tldeullic tnalaia, and lle dteath 
ratte 'wits rtdtuccdl t 22.8 per 10),)0f[) ptopulattion. By 1970, dis rate had 
been ftrdi. e'ce~f tw 10. 1 per 100(0 population. It 1971 a new 
policy was developed, its a result of tlte W110 revised global strategy of 
znalaria eradiction, tr maintaining the gains alrcadv mlth. and 1it the 
prevtntiot of thc rise tfncw roblehm areas. 

At present the A\nti-Maldaria lrogramitt provides services to all the 
population with opcrations being divided into twot areas is follows: 
a.Control Areta, consisting of' forestcd hills and ntoutjn mlls, border 

areas, ait inscure areas with ,tpopul-tion of alproxittcly 10.5 Bil
lion.
 

b. Eradication Arca, consisting of thlei u"or part tl'the country with 
a population of allroxitttattly 38.5 milliton. 

The strategy in)lemnted is that of long-tern nialuria control in tile 
forested and hilly areas tif the country (Control Area), and prevention 
of tile re-establislhmtuent of mnalaria transmission in the remaining areas 
(Eradication Area). 
The country has bcn tJ)propriately stratified according to different 

levels of, receptivity in association with major variations in the terrain. 
Ihe main contrlincasures are residual insecticide (DDT/Fcnitrothion) 
house spraying once or twice a year, radical treatment centres (malaria 
clinics), provision of anti-nalria drugs, and health education. Other 
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measures are supplemented as al)propriate including larviciding, space 
spraying, case detection and treatnent, and tle use. of larvivorous fish. 
In order to establish appropriate health care delivery to all individuals 
in all villages, the prograniiie has develUpCd tile Village Voluntary 
Malaria Collaborator (VVC) to assist in taking hlood smears from and 
giving l)restiij)tiVCe treatinent to any person who is susl)ecte'd of having 
malaria, and to assist in spraying operations. 

Pre!w;et Situli) 

1. Aloridi,. The incidenc <ItIf aliia thr l hout the count:-) has 
been greatly r'duced during the pat 35 yeats. In 19-17 the miiorbidity 
rate was 286 per I,00J) population. This rate was reduced until the 
period of' 1966-1972 whet. the incid(ence appeared ol stabilize, varying 
f'rom 2.2 to . l3.6 I ,(()) l0 l)ltlatio)n. Silnce that timle it hi s risen annu
ally, to 7.1 in 1979, and 1(.6 in 1981 ('lWh' I). lhe increise in 1979
1981 in malria iinci(tlec is attril)utet( iinlv ltipitpulatiin iove
nients and p)roblcems ()f iarasit( r(istatnc' to0 drtgs. lo( ever, the 
increasing trend ill Inalaria io)roiiditv., chichreached a peak in 198M, 
had shown a Idownw,,ard trend1 ill chl 1982 which persisted thro gth 
1983. Ilie itcasonts low this iini-rtvcnictt are 11M1 ttil)l('ttly 'lear, lit 

tile Iiost plausilhe explataition may lel the strikino.g incretase in lhetuti
bers of ,ialaria clinics and pn oductivc mtalaria village voluntteers, result
ing inl earlier diagisis andl al)lpr0riittc theralpy. it 1979, the Nalarii 
Division had estalblished 171 malaria linics located ;t various nalaria 
of'fices and field sites. Based tll)01 rtcsilt. and epidtetiological data 
accumlulated, it was dertetrinte that the (fectivcimss of ,,malaria clinics 
could be increased Ly extending the serviccs otitsitlte Ilbc ialaria oflficcs 
to str;tetgi( lwationls ill high tratnsiission arits, miarketing centres, and 
oin iniigrator routes. At present there ;,rc 15-1 ttnal'ia clinics. The 
annual parasite itcidence for fiscal vear l 183 is the lowest in the last 10 
years (Figure 1). 

2. Abhrtaliv. In 1917 malaria claimted sotnc .t0,00)0-50,000 lives ;inu
ally with the death rate ofI appr.xitnlatcly 30() per 100,00) population. 
Now it is the sevtth-ranking amuse (f death nttionwide, preceded by 
accidents, heart disease, malignant nteoplasins, respiratory tuberculosis, 

pneutionia, and diarrhocal diseases. Thw mortality rate froiti malaria 
in 1974 was 15.ltper 100,00) ptopulation, decreasing to 4.4 in 1984, 
which is the lowest mortality rate ftioii mallaria ever recorded in Thai
land (Figure 2). The st ady dcrease in thev nttlitv rate since 1974 is 
due to the expansion oIf peripheral health care delivery and the estab
lishment of' malaria clinics providing prompt diagnosis and treatment in 
areas of high transmission. 

3. Parasitolog. The three species of' Plasmodium found in Thailand 



'I'A LE 1. Results of'Sivjillanct. ,.\rtivitic ( 1979-1984) 

1979 1980 1981 1982 1983 1984 

Population -12.701.010 -1-1.230.292 4.815.1 33 -6.028. i97 46,924,325 48,595.751
(ON''ed by 
sutrv'illance 
Blood smucars, -1.287.282 4, _52,19 5.583,689 6,(94,665 5.365.960(xalllill'd 6.666,441 

lositivC 302,721 395..4-2 -173. 21o 120.799 2-13,910 306,569SPR-' 7.0 
ABER 

8. 1 8.5 7.() 4.5 4.6
7.2 81.1 8.9 9. 8.2 8.2
APP 7.1 83.! 10.6 9. 5.2 6.3 

1. Blouu smc; rs take'n ly .i e I I'byxixu ( .. I)',' iim ndh N sl llh, Sturvuvs 
2. SPR = .Slide I'i,"itii Rio, i 
3. ABER = Annual 81 d Exaujinjfij,;j lRjjt " 
4..\I' 1 Annuli Parasitc Imiden c p'ui hlhusa t ! uljliuo 
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('jix, in, ttac. 


7(0 7% P bieil , 29.0% P v'/ax, and 0.02% 1)m/ al .
 
P Ifn t/cIni staitetl showiig poor tes)i)nse to ll~ir ltiiii,' in 1962,
 

tlid at the plcsetlit t11itc it is 'iililthat lllre tltiti 95!%) h'liionstruit.
 
RItSISUMiCC(,InlilikV aitR 11 anidlR III hc\-cls, Ful cilll'i t lil(, to
 

art .icipait Tllt"Ih pi'aisit t i ti i' 1n 1984 ShI)\ve(d 

.i..l',, 

suilflidoxilitc-ipyrilliwt si t lllii')ulgll()Itfliltcout ryl'lliiilitc (wc'urcd and Spread 

(luring the last lo wV \'e'aIs.
 
-I. In/lomohj,),. '16 (alat, tlilic' Sl(i-('ts Of( aiml)liclic' il)(sluitoes hixe
 

bee n pll iill tinsil)le 1 ll'lStiisssimiil llT
rttsl) ti liiia i ai;iilatd, iialiitely 
D a . Ilir. andl Ili... bathd'acDrni., diu immmwt< .- mttacu/ln.s. .4In.
 

m,'inSidctr'te illip pli(c-"iit,,cii n)lbu ihlc IIl(til (r;III( \ct ' , is l M~ l1li'

esteil indil ( il'ti(lli(rstt(I ltI)tlill aiets;is wit slw runiiiing Srllt4is 
tihlroughotL tht C 1itniliiiV. .171.1aahdaite- i) (.-11. d l ) Is lw otiher liaill 
tiialaria vctr'. Its v;()I p)J\alh'ic bc tik w(iiidt'iii whii th,(aiin III 

'(lJstiil)iiit n' l(I iiid... its ;i ii, iit 1 ai aiti(.Sl lt i aii ihtiiiiii 

Wr)Ill ;mtlhcrll 'lhl itilild...k~. qmt#d(1t(tt,
iliit k-t.wc, I,',ll"m m nslid~lvd't 

i'sSCUM'Iidariiy \.('t'ltIllin smilic Ipairtilik ii'trcis. Nils11 lhc ru'sull (dt I )T 
cc('libility eIt'S c;iiricd (ml dwu prim ipi:id id sc'cmindar", \.('.(lr ha~vc"t 

shinix\ 'i ii'sjiil(i Iit\tiiiil\ ( l u's iIwe\(i, inthat I loX to) Ii h idh. tiw 
iristiic, (I'I)I)T rcsidi;il Spiri , Ilhe ve(etts :ilO V ai iiii'ir 'lnsil\ (id 

m (iiwl! ,. tilin 

h htmi ) irillat miitiis 
P'lriigr liiliii' illl'illl liol.Tl' ri. Ildth rapid ()'P 

Ait p)itS(i thlic arii i l euiltrhitilig tilt Anti-Nliiria 
h O li ssetlliiilltion 

SSlr1 t -iiiiliinlmi(j itu lii l llsulfa.1a'Iiil) t17ii ls hiii)ii ilsi hsi II ) 1 11t i 1 
II(.i ('l/)rilitlllilliltdrugll s, Ihl(-c'xGl ill(1h ](ili" ()I'iniIlaial vtc

tors, iidl ihn Oeiuaiittiiiuii tii (iiotirite lic lih.of ,

lmr Itiulnv V irs(l' i in llniin \was liu ii;iiist j al(d' iiilti-nlialil 


iteii lih-raPv. I is still ai (t11c(ift tiv, attiltit,l lio P 'l'tint
" 'clioins. 
1- tlowe, in the late I 9Mis P in clinical treatmtenti/Dtcip Liirures with 
clulltoluit woe, tiitIC(l. tiuitis ii twctiltv l)rim\inits i))lin Ihi It' 
vit1romuairoi) Icchll)(lt.c Iin1977-1981ll, clilm-rmilliilt, ircsl.sllllitshow\\c'd C" '11, 


97% of isolates tested' 
'he cmithinatitim iof, sili( lititllriitltlia\iii( ,;is i elt'tii\t 

telicet'llilit tiil] ilit' nillid- 970s whten resisitane vas first tliteti along 
il,Kamptiii heia border. Resistallce to this cim)inationi is Ill)w widte

slI)t'itl hut is stiiiiIgSt illthe hlai-Kamiiclin(lle it lrii "li\'ititts and 
in area;s inviivet i Ill(iiiig-jtti(n io and ro(n thlese' as.-

The re-gilili which has repllace(d il laiiixine/lpyriInitlhilntnec ilt areas 
of high resistance is a iniiii)intili(itin ifquinine andi tetracycline. This 
colbi)iieti ctmilse, while gncllxnt,effective, is (iflicult to supervise and, 
becase if the side eft'ects off (uimine,, Coili Il iantee in 01uil)latie'nts is poor 
ove- he necessary seven clays f treatn lent. 
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MI-Altjtiic J)Uolillis(s to1 beC both1 ant v'IiV tv iind ain operionllyt~i 'ia

Sti(t I iii ltS il mcttrils 5111W thaIlls( niMu latSa Pro rannilc 
hsilbtllllij~t 1\ol(l Ill\ dltlii!i r(S iid oI P111a trbiahOl lIf iSIll~ 1lqulc 

lalt I i l( eldElf 	 ti l I*( l li tIIp ~Jll tillol I f1 l t ttlc asc mIill t 

I ii qlyi l.oh st til l itl of, Ji I'tlols. l it al, itll(ilti 

ati l i ritill al I ,\ ' ; '1V -m 1;119 , ,a d i 
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Discussion
 

Dum,,v,-: 'our-reucttio)n inmortlt~ity atlppcars to)be \very impressive. You
have'( utilized V ious Ctlbina(i n. f'111 V o1(1ijai C,'I of 1/a.s the numer
ous problems. YOU did spray.Mid \,o l did cstablish a~rima;ry healh care 
worker for nearly every village. This, along with the use of' primaryhealth ('are w,'orkers il the.villag. How would youascribe the reduction 

of rilotalities'! 
URN: UThe ofn of' activities,reductin mortalitis isthe rsult iCmil)ltx 

not only fr-,ni the inain atctiv'ities of' the: nialdaria programme, but alsohaveothe deelovhmunt of'health nfistrLuTres throughout the country. 
We have what is calld itCr district. One disnity hospital inevr),i 
tri! covers about . r ' Ihere isalso a provincial hospital in,000 ople. 
every province. One province covers about 200,000 lo le.Theec ar 
inaddition to our malaria cntrol programme.W have not really done 

studies to show to what effect we can reu(t, malaria mortality. But, 
according to our malaria clinics located in most of the rural areas, we 
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have received very good cm)pcralioll fl-mil the villagcrs. They cmm, to 
the clinius at onuv if Ivy suqwct Hwy have indatria. My thm mThis 
micn)scopy diaglwsis alid (rcatmciii withiii 20 iiiiiimcs. This is-mic (d
div I-casolls. 

I im imcres(ed ill Ilicse 500 filalaria dillics that ymt werc 
illciltiollilig ills( mm.. C'mild yMI CXIMIld it little Oil What HIC malaria 
ClilliC aCtUalk' is ill ILTIIIS 01'slalfilig, facilities, Illollitorilig, ctc. 

SIAON: ThC aCIiVi(V is V(Ty sillildc. We lia\c mily mic m. lw() IIIicI.,)su()
pists who wc triiiii it) takc bl(mld %lidcswilt'll dic SIISI)(,(.!(.(l pc()pIc collic 
to visit illc clillic. Thc" Illi(T1)SC()j)y diagIMSiS (hat idCIltifiCS the 
Illalal'ia SlW( it's Mid [X (I'catillcill. Wc !1ccd ()Ili\ mic m. twl) 1(wel
s(aff to d() Illi." phIs mic Illicnt"m ()pc. AS Im, ill(, paur, wc Illay lisc it 
licalill (clitcl m, smlic vilLitel's limisr. Right 11mv, illu pc()plc arc vcry
SLI!)I)()]'Ii\'( ill (IMlit(illL )Fbtlikji;lt IMililic s 1'()J'this (m1m.. 

PVRIIN: YMI 11;1\(' it ]()[ ifl CXl)(slicil(c ill Illc [I'ca(IlIcIll (d sul fild().xilic 

assistcd by pyrilllctll llllillc. Tlit.n. 11;1\1. bc(.11 Illmly (ItIcstimis raiscd 

COll(TI'llilig ific sccmldar . uffc([" (d (his (mlibillmioll. Wh;1( is ymil. 
cxpcriclicc ill 'Flulilaild (MR(Tilill". "idc cllc(ts duc I() Hit, 'Idillillis(I-a

iio11()I*.stili,([(I()Xill( /1) litll(,'Ill;llllill,-., 

St RIN: WC ha\C 11SCd Im. Illr last 10 v(ill-S 
cmcrillg al-milld 100,000 pc()pIr p r ycar That 111(itil", that durill" Illc 
List W \cars, m. 11;l\c umclcd at l(int I millioll pc()p1(.. Wt. havc IWVCY 

[m illd s criolls sidc ('11o.( (" 11-m il 111;ll 14.,L illlcll, alilm m"ll Hicl-c \\crc sm m -
Illilim. sidt. cllc( is. 

CW TI.: I "in inicnovol I ymi cmild its ithit mw-c cpidcmi0h)gical
 
backgrmiml almut 
 iti-cas wilcl-c 111111tildt. drug I-csistalluc is cmilliloll.
 
Flavc ym] dchlicd dvilmgraphically aild upidcliliON)gically smile areas
 
that 111AV 
 bc inckil as silo's 1,61. aucillc trials wlicre drug I-csisialicc is 
ex(rcilick. s() Ilia( \.()It \ ill lim have Illc cmilplicalilig Iacwr of' 
pmplc st-11-t I-val illq dirmst-kcs alld Hills (1n)ppilig Illc ilicidclicc alid 
colifilsilig mll. 111(intirc (deffica( y? 

Sl'RIN: C hIM -M itlilIC is ill: M 'Ur ill(- bill sit If,1d()xiIlc/pyri III(
thaillilic has bcril i'milid firsi ill mic arca. Durilig Illr carly pcriml, wc 
have lomild that (It(. rcsislall(c t( started 
aroulid (it(, Thai- Ka Ill puchca 11Imnit.r. h is it Illillilig ill'(1a, S() :1lot of,
pc()pjc migrate fl-mil (hcrc. Wc had tll(.Il I'milid mllcr areas which 
Showed high rcsis(allcu ()11'. filhilml tilt/ m sul fil(b).6ic/pyri Illc( haillilic. 
Now, hmvcvcr, xc fiml this rcsistaiicc everywhere. Thcreforc, We Call
lIc)t localize which arcas wMIld bC SLIitablC 1oW VaCCiIIC. BUt in I IIICI1
tionud, it may be litilizcd formilind (dillalaria alliolig the liligralit pop
ulatioll. 
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Introduction 

Malaria was a major F,ublic health prbl IIillthe entire Indian silb
contlInvot except in the north Hinalayin rlangs alboXe 5,000 ft. sea 
levI'l and a larro\ coastil bh of \,t '%trli (asilr k'teanl gIats. 
adt'lv 'SetC (tIsof hll it ll lt \X *l st;rt(cd I\ tilb%pul)lic hcalhcf nliallaia Illo- w 

( ;oMti'filltnl nII 1() 

:fle''C(ts oIf chIiO , pllut" andl smnall pox \'CrC rcspmilh'II l'O" less than 5 
ott oI' evV{\ 10) dleatIs, \vIrIvas ()0(,,Co f th. total mortality Iln the oill

' w rs o, I'rd IoII fl I rthI t t rc 

CO'Ilnl1IiS iolIt'" of tit of, India 1:1 . lI'he cotllliittio 

Itry was ,ri III.Ito I~e' I (I l t rt cm< I 1)rob;IN y 
deaths due to inalaria." Nowtd ltla'iollgist silttont (h-S(ril)bc( the situa
(ton: "lThei probleli oI'cXistwIcc in XIV nihn+ Jaitl tps (f Itndia is the pob
len of llialaria., Ticltc is litnoasptet of lil' in tis count r' which is not 
affiected 'itll, (lirrccth or indiitctI\'yb this (iscasc. It coistitutsl (one' Of 
tilt llost inlortant caiiscs f etollollic Inisloitnt+, eIngendering pov

tytv, dilnillishini tit' (fittu titV and te' quaIlitV of tilt oiod SUliI)ly. 
howering thc physical and intellectual staUlluds of the nation and Ihanl
)crling increascd prospcrity and .collolllic iroglrss ill e Xeryway." Ill 
1947 it was Cstinwttd that 75 nmillion i)cople suffiIred frotm I1c disCasC 
and 800,000(tlitd ainliallv. Mortallitv utIe to intalaria incrcascd consid
elably dlring tIe cyieiC Vtli's. Mailaria was a Ilajol illedilment and 
scolirgc fitr tih successful iIlcI utIiMitou of doA.cltOpnintII 1)1'0ti(tS 
and lt n wellf.ufc. 'I Iis situation took a Iaatit aIti< trn whienl)IT 
\%aIs nlaltl tX;iillbleb for lSc ill piublic licalth. Fron 19.6 ollwards the 
(iovcrnlnel of Iidia liuchIed several feasibility [lrojects ot Itnalaria 
control. Thlesc pl'jects utilized ))T as tie residIal insecticide and St,c
cessIully ilterruptedIndarit tl'ansniission ill U. P. terai, Rayagada, 
Malnad, and W\'\nad. This was soon followed by similar dernonstra
tions in Karnataka, Nfaharashtra, \West Bengal, and Assam. By 1952 
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Ba1se'd oil 4114'SLICCC'SS 141' i:S I)i14)4 pno'4jcc4's, ()I' Ind(iatilt' 

Ia1lt4 CI( 4111Na'44i444414NhlILrill Cm'4411'4I ' ,4444414n -I() (NNICI 4 ) i44 9.3 
P~rogress o)1 444,41,44'4 (44444 4 444'' I \a 541SINu4 NXI( l lacl'44(4If.that1 ill 
0958, th144'(4\'444'4(ivo Wiwi 4'44')1)1NI(U 441 N14'al4i((4 1."mh4(l I" 

M a~lairia E ai t,(j'1444 l414,4' 4441 (,\:%NI FPI). As it rrm;1111 (0, Ow l4i !1

aga44 '4inst 4 ( 4444hccl 44' ! 'o . Thc44 
1445'., e illc4114 io (it445'4'4()4( im41I (()r N N I n 4 tt4''.')l4'4l 14 Iensti 

Illii 144 I 4m41 (44 55',4sIia (1)4'.I' 1'41-s 
ill m141 '(It II 

54144'44'4l 144 1 11 , (1 ' 1va414 1).lp~is/ d ;1( p t lcli)I d m c fli 

ill-(44. 1141'rs O '144'1',o . 651 4444 44,411 ]',44'1I'1] 55 I-4444 1ill . 14'l- a 004'000'l 

(d l.4144144 11111i. ill(41141c4144 )'44'NI'I 1144'Sind 1977 ssitli 1(1II1455'144
 

6.~j4 1;;: io II ('II I 1 441'~ic4 I s 4' 14 14 )(a14(II( I44c444 t IaI ; I r444I'Id So 
445' (144 ill(41144111 I44 4 ''(44.144to (c T tbi 441 44'44(4 1441 44454 

( . 444lh'r 141441 iic (l41g4 cv414c ri mm4's A4'ss'4'u' ;is44014 m4(l plan' 

: (~~~4i'f41 dur541 ah44'oljci v I) chill NI'll( 4)41 ll 1 1J4(ii)'14'1 )1'~ Ili 14414idII to 

dSw14i44.44 ll '1 iol t dI15 ach4'44444 1'1414'1 4'1b4'S4 (i i44('(l444ic l' lli Ii l l 47 to 

ill , all)4 NI PG 141544( (~i~lll(,((brIivsO 541' 1).~ t with1W 1 orS pcr44eewthu
sandpoulationI (14444 ()1- AP441I)'i w(c1rc1 (Uto S I4/fsdyear (. 41111 bc4(sprye 14)i 
11404'l.(Ii ( dch7444 4'44g4'14i1'4I4' (P) a/5 .444144I1C4I to c I.1414cr 14l)(In 1971
197w ThNIS (4)1e4'Clcr41 adm5141)aiv (4)11 as4)414554 Itill andVII>10.00(1 

411' PIcnicn2iion~'(& I IS ')nv 1444'( 41114Ititi 'ienci( o fIl ' c In l'(ia 
4141t4' 114) ch4 444M alri 14sr gradua4'll de1444clineA ' no1 6. 1 millin C((il g 147 

2. iPl~io ill l193 44i1114) l e) 1 .4' 'Il1441 wa also4I141'iilSC4with42 

Owt4iutid l 4'e1444444it a phased magnner A)s4)'io\\ ('125 tow41nsctciga 

http:dSw14i44.44
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"AIi.F I. \ala.ia ill Ih'ldia 

"7i)al 
K-ar lw itive SI'R 

1961 49151 0375 
1962 59575 I.22A 
1963 87306 M2S7 
1964 112942 1.26 
1965 10(0I185 ((.25 
1966 148156 0.37 
1967 278622 ()i69 
19611 27811 0.(65 
1969 348647 (.113 
197(0 69-t647 (72 
1971 13121111 2.27 
1972 1 130025 3.65 
1973 19344(5 1.56 
1971 3 i 721Mi 7.10 
1975 5166112 9.97 
1976 =4t7215 11 55 
1977 .7-tt)9(() 1.32 
19 t1 t8-! 6.4885 
1979 316 17 1.9(, 
1981 211960(( .32 
(98 1 2566241 3.4 
13W 2!8'2l13 :.3.1 
19113 
I.18 

2(0111605 
NO)2 ,2(~ 

3. 13 
1 .23 

SR)un w NME'I 

1' /ah ipa?um1'/h 
Ca %, 

171Y 
1(;671 

27 .) 
319') 
20163 
396!8 

6198,I 
92714 

1(03217 
10(115 
11116113 

12177 
265151 

1(7922 

729251 

75371 

.8t"1 

0.13! 
0.062 
0o,()! 
0.073 
(.((6(6.3 
(1.0!)l9 
0.1 .t 
(.219 
.246; 


(.'2-15 
0..2-5 
(( 363 
0.626 
1.069 
139 
1:A46 

.t(1. t (4.3117 
5481567 i.9(17 
55 123 0.40(9 
51164:(1 0.875 
578114 (.8171 
551(57 0.81 
600(964 0.9:1 
5011M)) 0).85 

ipatn 
"D le'ath. 

36. 	 

28.4 

2).-
27.9 	 -

-

26.71 	 

22.38 	 -

31.74 	 

29.70 

!I.I.6 

1(.31 
9.34 

13..1 -

1(.39 3 
14.12 	 99 
11.710 	 59 
9.70 55 
11.20 	 741
 

IV 22 1918 
20.2-1 207 
21.5 	 I7( 
2.5.25 	 1117 
29.77 239 
bV.15 2'36 

spraying. The intermnediate ohj((:tivcs werc to intensil', spraying to 
hntercej)t Ir'nsnis;ion and pre'ent tithe spread of drug resistant straims. 
In order to accop)lish thesr Oi 'tiVes,Ce)idCiniological teams were 
established in strategic areas f(or Ihe wi,,nitoring of two-way population 
movernenl firain areas known to have foci for drligu resistant strains and 
also to take Such nicaso ivs ;a wvvn, necessary tI) deal wilh tile problem of 
malaria under each situaition. t 

The schenw. (IPfCP) was launched in) areas with a high rate of' 1!id'i
parum. )uring the period of n'urgrlce it was ol)sc'ved that 55 districts 
had aLeut 70-80c% of all Pi..llciparlUm infections t'.ht occur in India. Of 
these, 18 distits of the norlhastrni region accounted fr 80% of p 

falciparumn in fections. PIC I) was initially iauinched in these districts with 
a view 10) check the spread of iall,:ip-arDin malaria to Other areas. Based 
on the inlrn ation elicited by the surveillance, PfCP was extended to 
several other states. At present PfCP operations are divided into 4 zones 
covering a total of 79 districts in the country. 
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l'aicipalrlfiii NI aarh in Indiat 

11-'1or' Iiflhiflg ofi tict "NM( J/NNij) thc irorolnlj ol'f /iIatwuml 
inffctionls a\'.'figet 46%, in 191) aflt 1W% in 1900. Smjh-kvig of 'sid-

Duriing Olic i it v of Ilo lilria i)) rtti. tIll' diSi0:y. CWaSt 'fiI ftt i ff 

5p)faVmfll tt N;ifts ill) ;m )~))t4 JutIn in~lht if( 25t%lrtim((it'y 

on4 id)i)l corcifs tltt ((I oc if) ) %l -f 105 il. )if fit(' ljSitf milft 

cl1di)s' i"i".S'' h~lItu l llm' omisi~ \\I 051)1), t tt. cj i I(edl 1976 fll ifi 
olyi' ;Ihoft lifl.t Ihe( ltf11irttflim 9 I'llitt ll100,110I c) illi o f ti aul:5 su cesi~ 

ffiliiil lasts. ii I ltit ito)t s~/h~urt )ai ill lcitoniu 0.5 
ffliiit.fweret' tf(;l lllilt. t' .- (i iel ;uv5 af ihlfawcr i) di /a/n/timctlfl It

tt f 1ittf) his il illoft~aocl~l ;reatfs 10 se!oitt l-i it 1islt is\'15 ltIrid 

C'OtI ilCAIt Wiilhit' lc lstiif~tlf!ia. Ao th e (opilio isa mida itgcFrt ill atfll 
Paris whlc'(tttlfllf'V lhogi 1lfun ll')Wo' o ).C ''iflti oibiity og(f
(Ift'. imiincum lait tIl)t s s lb 2to of iii-Viax Ait' it t( t\X- i196 976 ilt' 
tCNlSC iIWI;I~ fiis~flat'. poortlapseof P lhif't111 f(ia-icdt frm6ii And fi( 

10 u1 1in I l/dru, 50rhaI hpinfanlflili't ol'afftw ilIfit slsifasfls 

Sf011rii (.Is s',a bfill i. (il)in Pc/ci/ftP ifllatih1t lt it'is ;lblflifI0S
mee ill fluc;tIllet tly es~c,(iifft. i l)s ;milt' ttnlv tllt'tin e s proti111 

Sbfnlfx'e treafoer itsll falcf'll e.ast'slmwill ilel~ocits\hk.O. fsinlfi 

cr iCilicl inTtict wtfl~is ;)i11 dei-cn l ill' Pf'iitilmiu i~''~ll 

USeol f i nl aqll~ i( ic. Ill. Kch (I fo tfh)is sicc ill elen th uConI v( tlt's;I , 

thes c(iooil.Vi) I\i.I hris aist)ps a cl s , i~deceII20% dfteasn 

http:c(iooil.Vi
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sensitivity of' P fl/ciparuni toi chlorofuili soi that ReIohllllt1t1Ce (Iosag2s 
at not iiiouigl rcsulting in recrlidlsceileis. (vii) ( .lhiiiicn facifitaitcS 
tranlsilssion of, resistant 1Pasitiiiiia thrlough tlu( vectors thus enlhanc~ing 
tit' Spfread of' faloi painii rnllairiai andi (viii) P /;dlci/mrom has a 1)hilgI-
Cal ;ldl\altL.gC o)1 high tll1-ltIl)ltatioil r-at. t111s iilrtuisiitg tie parasite 

In mny states NNELIl as recorde i( a llidcrallc im wa( r/ii~in 

)uY11 ('asc. durtintg I 9841 o\'i' I983. For rixiiii th cl ill(]-.Is(. was: 

209%, Maharashitra 17%t' \hlay .~40"%0 ( )ri Sa~ I I C%. Pulti'ab 
57%, TIripur 35%', IDtia Pl'it'l 19 %. Mw~> Awigp 49)%, ( andi
gWlrh 90%, (Ami 13~% . and NMi/.iiuiii 9"0. Tilc siliaiiitil ill ()iissa didt 

iine stman loil. I'Iiv ire simiilari extni o le ic iiiiielsc ini falci

iIlill c~ uiparutil itsii als ''.hc il 1,11 In i IIll cah n''rs lc 

ilva. lilisie c a dhaily. basis iiiIn 82suit'iIll(C ii l981 ic\(l(ill\,1 
231CaSCS of la iPaitiiii iiialaria in hKichIili PI I( :(i"f; 1 ) andIsili\Vs 

of ila~ria ;im in(,'t in doieatli, likI, in ,>llajI jailallp1 - 12iIll (Ii,,i lia I'e a 

ity of diligs in tlit ;i 1( tcI "i1i did ii-1i iulinp'.u 11w sitlial;lln 'i'l( 

I98.1 tilt- SIk) was 1-6.2 and( PFO 7-1.6i. Thuis t iIn-L'K W\orkshopi~ 

n) 
gicath' ulnutrcstiliiitc the t ohtitth [af~hipiriiiii1 Ir~i'lell., , 

itrit by. a M\-1(TCI~ wa'f~ hia\- inlittl iiai the NMEIPI fig.utrcs 

Calses stait iittieclsing fin lt Mar(li it uing iii peak inl JHily-A\UtlS1 
fniltt'.vtc b)y a stithi hi dc( ]in(tI() itui\ i he11(rs. eit of, filci-Thetii 

vcry.ha oiui liiachtoI srsjpartuii iiiaiari;' is Cr May '.sithi e g'raduiail' 
butildhingl tip itn 0w foillon'.g itiinths peaikiing inl ()tilbc- 'Ni'.uiiht 
f'ollo'.'tdt 1' it drl o I1 ittttituS dii riitg tilt iMonths.Suddili t~i Wi l (t 
D~uingr lte 51111 peiodi int lii salit commuiinity iltiss blood suirveys 
shoiwetd siimilai jeriks o)I 'iva> iatd faliptlll i lll111 (F & 1)),Ialarial 1ig.. Ia 
andthihat the ti i (if' alyi iiw tinaiahiii 114prpi) f \JitI illpparilt was 

eCfttal or illnit is Comilpariitt liio brilceptjisoiiihs ~i il iilges." Siubse
quint stuis shotwed siitiai piciks (f '.ivax anti Falcipaniit iilalaria 
f'ron si'veral parts of the noitlieri Staites." 

http:ill(]-.Is
http:ldl\altL.gC
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IIe CV'OIL1tio of in1SCtiCitle Ic5siIII)U ill \vc44t4 5JM'ies i I~cs[(541iig In 
all increasing demand1fl of' d1ic Ireplat(4'114e1 i115e44 i4i(IeS. 'i ls) ifls44'1i
('iICs are Iiiorc toxic and1( 14Ina\' (hueis 11441 e.lplisive. It is 111544('([l-ii 
thalin It( ci~ourse of1 tili44, rcis4'551414' wou1ld (w\441\ aigainust IleS(, 1115((ti
ciCes its wveII. 'Thc escalat4in1g co4st of1 ille would4V)(11 lonie Iltke the 
stra4(egy of i44fi4(I441itili,41V spi)Illing lulbiere Pi;41Ic. iAhIdIe 14) Ills is Ille 

sc'~cral ill IirlI aIm(-;s shownfact 1141)1 studics thec I4;4\ 114,41ongoinig 
spraing is onlyk IIcIp)1411 in) 4I-dlI)4 4144ll'ilic41e1144 o 141laia(II to4solic 
CX[C44 1 d I4'\('14(ing (te 444454 of ')i11~i's It is a~gain~st tis back
ground14 thati it 11141N,)s H1im4 li(- l~e c s)454 of 111141;4i1 controlO is at(ralcp(' 


b~est 44)1t1Ioling malar:4ia )I wc (ll i44. a144(
4441h44. Ilieie is dutcor 1441ugent 

44441111re1i141)et O)H il((i4'ide4s. 1(4\\14))1 this 4)hj)'4(i\c i 50441 iii Nadt(iad( 
14as 5lIIm.A'4 that4 it is lolssihbfe 4,4 ('444(4451 1I)ir4 b l)' r IIIcn y sidt'4I\ 4e)tl\ 

Ir45)I~l44 in M~alaria C4)441 401 

Malaria t ill Iindia is ",I(cd \60 h44)i441lrol4144 X oil4 adm4)iliShttj\'4, opIcrai

So)444 fIl l illp144 i(4'4i 1h-444444(a41prob1,44isiI4514i444(,crt ilme 44'/ 

)4 hI.S' .171o/)/1w/ is (It(-IIt14I'V Vt'4'I444 441 44In 44'ia in Ind4ia. P 111'1/inic044 \4'44 
11tor (d 44)11a 44)41,t4'i,. 44(!44ts h44ill. ''I 11 44)p-ll4)4.c Tis ".((o\l1 has4 

h)404414' 4-sis(;h 1) 11)1 )TI and)4 IBI RI ini most4Nprtls (d1tlit' ('04)4)41\. Icsis
(4114(c'(o itIt ; a4(4nI 

ru4st41( i4(54'4.1i4'141;l i a454llralls I() Cm41(Fo4 l41,I,4l is411 ing a4 

(ili))) Ila1's also apc;lI-t44 il 41(;jarl Mal1451lit-. As5 a 
spra4\ing l ot 


co1st ('44 i\4 impacL4t 4441 (ral44451)issiml. TlwI))' 54'V44)14l \'''4t171 ~ l
 
t 41441>)i 4 ;l;4 4:J ill 141 1441) 4(4441)h 444rin
iasil I aw 'S.l 114 1414444 o4144freis

ill IllIllyI1 (own454(d.\ d114;l,undcl4(1'4Ie 4.)11 IIalIlarilt S(1'l) Ina~ill l'4'liat144'
 
isoi dw1 l. c4144 an4141444i-11t4\1 ItI14'41)41. '11 'lt'I)1le.t' l'Cis4114 Il4'444i41 

ta1)11(isIS 1441 ll i4)4(lit. control ill,4.-I.t al44 ci Sipr~i .'Illll(441'e. ?llfimi.4 

and(4 'Ilmp1f'h1'4 *'fl4i/Ui4 ;it.( still "ls cpt'It , to4i144idiles and4(at good 
spray ( al44 ilmI'414I) tran41sm4issio4n. r iespray4\ing under4'l NNI(14 /At.\ Dint 

NNMII almo44st craIcatIjt44'4 .lfnt4)ph,'h-,%mmwmlfl4), 1)41 i414444114 \'4'1,ls( e 
hfli (''1 a (41)lelIhcal)' incrs'IC)5 ill I' popu)lai(ons 11414irs 14o1c ill 
malar141ia lt 141s14si4n 11145 t-c's :lIishc'4 .Ino1pwhh'l'.sund'ucus, ithas I 
on11 414414\(.(.lot. il) Or)~issai an~d \\tS1 I~)4411n a411 1111'I)4S illC~ 4i'tIIarIV 
Chilka ike 144(1, is no\\- 14111)45 )'.\4l4ivel\' 144144( toI n14;Ili~t 4Ilat1il ill 
the A\ndamanl and1) Nicobar1) Islands)I. 'I'l)' \,(.(,lo is sIISt.-f)tilt it) II)se4tI-
Cities hUt jt to (4 rst atnd lIced ou1tdoor41s. -lno)heh'/4.vdir1.) and14.-I;op/u'!4 
/dlimnsis are allso) suTisepihe 4to iI4Swtiukles atnd (l'4141i1i 111111)ida it 
140'4tl'amei'1l 5(14(45, and1( pa)Itl'ticIdt'1 111t(T Sf-C('S infIluece1C tI1114S11115
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sion up to West Bengal. Sizable populations of these species arc exophi
liC and exophagic in l)Clavitl, ;Unl the intradonliciliary spraying of' 
residual insecticides is not vcrV usfucl in the contr l ilnalaria. Thl 
technique of control in these vcctors would have to bc modificd to takc 
advantlage. of' the weak links in ile biology (f these vectors instead o 
complete rcliancc (n the Spraying. It is therefore obvious that the probl
lent of inscctici lcrcsistance esscitiallh totillerclates control of.lolu'h/cs
culi'/aiic. 

A serious iobll iinthe Clontrol of ialaia with the ongoing insecti
oo ill hfluSCS iniiinlv 

retisals. Thlcic arc' li1;i1iVI'il.,l~lls16t. this, foreiiost being thelloor 

tidal spraying is tleSillt r is i result of 

respoisc of' niOS(Itlitocs to spray, lack o! ol;iicral beijefits, and house 
holdlrs not allowing their clicnlt lioises tio b sluavitl. It illVaalso bc 
pointcd out thati Spaviing o'ehiliiatcd hIvdii ;iibiili inciticidcs like 
DID' is not vcrv cfe'ctive in ilo colntrol Of,( :tlh,x iii sijilii~wts, wxhe'reas 
DDT sprayiing kill ' iii( sltiit cs. lhc litsilice it'nav ilhi nli itiiic 
Culex nillosliiloccs il lIarge nuibers iiakc the villagers bclicvc that 
Spra'ing was liol ilall ttivic, thiis addinig to refusal rates. Thc Spray-
Mn illctOnlv l ilf, willing to (Ar Nllt thir :oh. 'IClire, is als lieh lack of 
expericnccd supervisory st0, sif fhat th l 1a1it% d>navilii, is w il ling. 
It has bceii1 observed hiati re it. cii;dillv Itticl;itlls o spi ;villg ti' 
cattlcsied!s. sii thai ill a villagc illon, atatlhlcds lc spiaycd than 
houses. lccause of the cyito-riiillent in 0i 1 oDl)l )' \ct, iefrchor to 
enterl iousCs thall ialeshiels..\ a ti-i lliilli.her iiiai lie' Solt 
r-c(Iuctill illVC hill w11th1~i ;IHV tAlnllblc 111i1);Wt Oilv'<r dtIHSHiitS, 


iniia la nlsiissilli.
 

A scrious prIbiii tli is iaisinig its iead Is li dcli\cIh 1 iint(llf 
chloli(fiiinie resistance in P.iliipaum. T[liC il'si ili if rcsistlance in P 

l,+.,,ofhi/ i chloroquile cllte fioiii l)ipliii aid No\\giiig inAssain in 
1973.1, I'i'is was fbllowed v s veral similar reports froi Assaull,
//hgiialaya, alchal• A run Plad sh. U .IP., MIizorla ml,()rissa, N agaland, 

Nlaharasitra, Andlira lPradesh, Nld\'%i liradeshi, Andiiain and Nico
bar Islands, Karnataka, Hriiayana, id i 'his deliniitaiioln of the 

prolmtn was p issiblc t irugh i sNst1i1iatic inilnitolrilg progratiine of' 
drug resistance spoiisircd by thelIndian (ouiicil of Mcdical Rcscarchi 
under the ausi)ices of' the NNII-A1. It miiay he iotd diat uider the NI(), 
chloroquiine is being distribucd lice illthe coutirV through til( drug 
distribution centrcs (D1)Cs) and thefvc, liecaltiinll depots (lDs). 
These have )een established at the rate of 3 l)l)Cs an I 'I)per 10 
thousand l)oplaiition, and as of' now 2,49,669 D)D(s and 1,24,552 

ftnctioning 
fever cases and FTDs while disliensi ng I)leS i 

FPT~s are't ill tilt-ciutr. l)l)Cs give chlorocjuinc to all 
tortiVC tleatliilt also col

lect blood smears for radical trcatielnt. Ai a rtsult, chlorot uite is the1 
most widely distributed antiinalarial. Ithas now been esiablishcd from 
several parts in the world that although resistance may bv spreading 
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gwgmphi"My as a i"uh cW dic nif)vcniciii ol'populatini 
tors, pressill-c of chloroquilic ovcI a 1()Ilg period Illay hi-ill"', about poor 
response of (hI()I-o(IlliIIc ill III(' dcal-alicr Id, pal-asitacillia.' ' Ill India, 
although dril!" resistall(c is Io)(IIId ill Illall\ "I Itcs' Ihc 
qpc is 111. Ril is aim) (Minish"lally CMIMOwd alul RHI n4kamv has 

bcen I-ccol-ilcd 8 P1 ICs of 6 staws ill Ilic c()IIII(I-\. 'I'llcre arc a 

IILIIIIbCI- (d oth(T whi( 11 are scriolis obstach.." ill (11( sll(.(.(.Ssilll 

control ofilialaria. sollic ofillcm. arc (lic rising ( ()M (Il'ill"c(.6cides, all(i-

Illalarials, and lab(lur, c.g., ]it( k ()1'in(crsrctoraI coop

cration, inadcquatc inanp()\\cr its dic kcy 1)().S(s arc 11(ot fillcd, and coIII

placclicy of' licalth staff includinu illc f;lcl [hill illr prwril is givc1l to 

fainily planning ill Ili(- toM (d)DAaria \\()i-k.':; 

A lliong tlic illplll's I-cquilud (4) agri( DIDII-al pn)(111( til)II, irri

gatioll is colllriblltill' ' 1() (lic inci(asiiw ill( idcn(c (d inalaria. Farly work 

ill Pui jab ;Ili(] l';im ikkonai lm d ,;Iio\\: II 111;I( Ow n. \%its all DIIiIII;j(c itss()

ciatioll of -I. (Idillfihll' \\ilh irli".16('11 \\;[wr, Illd (hill 

illcruascs Ill(. in( idcII((- (d InaLl1i'I", 

V is\cSvill-ya (allal ill NI.III(I;Iv'I di"'Iri(l ill( rc i"rd dw 

afc (.111:11-L"cd 'plcull ];I[(. hi)ni I-)-; I() 'Hwic \ as :I 204(dd 
illulvasr ill drx ll" (111c 141lc\cr W ilhill I't (III. i11111)(hi(tioll of 
irriga(ioll dw (''Ildili(Ill" II;IAI rlllcd (11)\%Il 1();1 (11ll p -l-clidrini( ity. 
Ill India. uIldcl irli ,,iiiw i liic Ili( ic.i ,wd hoiD 29in hc(. ill lo)(A) 
Io 60111 ll(.(. ill I'J8 1. Illd ;I l ( (ol (his L11-gc cpidcIIIi( areas 
ill Pullial), H rIlli, '11)(I L'T. 111\c Iw o()Ill(' cildclili( w Inalaria. 
A 1,11(cill ';Iud%1)(.;1] 1)d hi 11111 ;111;11-ilri"';Iw d al-ras %%crcIII(In. 
pri)[1c to IlIaLflia 111,111 Ill(- DII)c \%vil illi ';Iw d A lso) dlcrc \\;Is a 

ill( ir'lw ill 1,11( in 111c ( 111;11-irrig'aw d alvas 
durilig(lic kmcr 1);11-1 (d dic Rus.'rll slawd 11111it \v;I", Ilm Ille irri
gmump whul dcfc( livc and IIIIIid% il-li"'aliol) \%Ili(ii, b ' Inisplacing, to 
Ihc a(kalitage (of( cl-I'lill llwsylil(ws' I clwra(cs Illillaria.2, 1( 
is (ollillwilpla( c (hill ( allills ;if(. Iw[ hllrd alid aw lwiwly Inailliaillcd ill 
III(. coull(I \' Sllarlll l ;111(1 1111plaIIIII'd gI-('\\(h ill 
tirbanand rio-al jacili(ics 

civak, III()s(IIji[('g(-Di( "III'l-('IIIId1'Igs Illd ill(n.;1"w Illc I-c(cpIkity to 

,I Ia]a I-ij, . 2 1 Iy, ig; I I i( )D , 11 ( ) i I I( Ivam'd dw ilvcrat " 111111lidi(y of [hc a(III()

spllcrc and Illadc ill(' I cgi( ow, III( )I.(. (.()Ill Ill(.i%c It or Ihc lll().S(Itlll()(-S* Sill

vivid. This had ill(. Illost pr(dolund affc( t ()n (hc 1);Isi( n-prodtict1q)II ratt'. 

As a I-cmilt \\as rcsllr cllt c (d Illillaria ill Llr c part" cotilitry 

at olic tillw I'l-rcd fi-()III Ilw discasc. 

Thckliiig the ProbIcIlls 

One method to tackle ill(- probICIll ()I' iIISCCIiCidC I-L'SiStillIt-C IS 111C LISC 01' 

replacement insecticides. How(wer, illosquilocs have dic ability to 

evolve multiple resistancu. 'I'll(! insecticides are illore toxic and 



Malaria."Current Situation in India 107 

expensiv. As an emapll e, tile cost of spraying I nillion population in 
1985 wotild be Rs. 2.2 million f(or D1)', Rs. 3.2 million lor BC, and 
Rs. 20.0 million for italathioit, and Ithe cost of 5so11' lewc," insecticides 

morc. 1984i-

nialaria c(ntrol was Rs. 1,650 million, or which Rs. 


Ilay le Itally timhes During ,-1985, India's Ibdge(t for 
1,00) million was 

for the purchase of insecticides, i.e.. Rs. 310 million for ))T to cover 
210 million population, Rs. 100 million for IH(: to cover 110 million 
population, nd Rs. 360 million to cover 21 million population. Anysigniriualit inc'rea;se ill illsc'ticidc.,, pa,'tictularl mnalathith¢- purchase(I f)' 

oil, Or Cthatttg (vct to nt'wer instcticidies like fttnitr(,thitt isn)t pw;sil)I 
)ecausts (1i'thte iliaicial lijitaislims. It is thcr(c ,bsoltelv essential to 

emend th,' stul lif. of telcicatr intts( tiidt's likt' ))T and BI-IC. 
"l6wva'ds this o)jctivt. ;I study 'vas lailticittl in .aridabad villages
(H-lm'.ana) 14)tdcllwllstr:',c hr tiscfullcs" (fl, 11MT1 i l~l)'l" resistant 'I. 

o'4/il/UCi,'L arcas. Ill this reca.i WI 1) testt'd the sl.sccpti)ility t) i,5sccti
titls attn s 11 iwe tmtat 88'!;, tttt)squitcs Survivedt (mtw4
hotr exposure 0),

4% DDT11)1 ipprs. DDIT \%a"sSlra,,'c upcrviillprc, IatcdI tildc h'rh 

sion of tile N1R(staff atil a I gni/iiC l)1)1T(.le)sit was ttsttrd ill 70 
8(,' stii(ctttts. Splrayillg lt(Ilttcd \.tt(ot- densities, and ih shd' 
positivity raw'was ,hcdl t()hallf.
 

Tlhc.s!uIv was rc.lwatc([ ill198".t Llli PtI(: ((',haziabad. UTP).
ill Ill 
t h i,irc.€ t, ) ) 1 ,T'- c i n-I . , +1 { /l i c%1 + ,1 t ( a s I e ing, Sp ra ye.dl t , s i s t a li 1i+ v t 

lor sc, I.Il\tars. But this sprayinu has Il li)(tIttttt< a t';iiii, illipaut
(ilIalariat tralls,,lissi<)n. Spraying.()dDDT'l ,i! lu, l)l)- and BIC(). 
2()11t[111 in thc(.Sare'as re'(1((l ',t<-([r dh'nsitic~s and tnatlaria to)lo)w 

h",tvas scm l HI( :itavtBR@s2 l<ie/ng/t' by thtt hc Mh lepart-
Inclit. flec Stt(Ilv revt'a l that l'ot tI dosage a)plitatiotn ant(illci'eCedi 
(oviig(d il'iitscs ,tl iitji)(tam t t()~l)(Ilicc t('idciological impact 
of sprayin il that 1)1)B1 sFprayilg wa5 I+cttei th1,)ll( sp,'ayinlg. 

Tlhe )robilti, (fhrttg tesistanlte is being tatkled by the NNIIlHl/Pf(/P 
by inhpi .tilt ngtatltttllt lrug .,lictlhsinllareas with resistall foci. ' 

osist~atut. ithl 44 te c isThe s)read oi"(rte, t(o() t trgions cmiiltrv being 
preN'clted bv atSstlIi'tti; :in-orit(itd )l'grllSLI ict ;iS (i) the;tct 
area is dentali(ledr liol (lit(Iring, tl'atill(ett, and Splratying; (ii) insecti
cidal sprayiig is intt'tsiitd (,,cur!t trilst issim : (iii) tonitoring is 
extended It() t'lintit thte l)rtltl: and (i\) the ticatilent stlied(le is 
changed to)(;1) l)rutsllptive trcatniitit (A(C1). l)l)( atid FTD): Anio
dia(Illif,. 6()0)lig and IP(CI suilplednt. 1000r)n,, + pyritnitthininc 501ig 

as a single (ds: (b) radioial traltciltn: stlphalctnl I()(tng + pyrinle
thaiuiin' 50tig + .151h1,q primtituiit I.111,in a single t()Sc. The nlligrag 
tory lah)o)ul p)ttlatioln h'avi1g the Pf( tIzotes ()rhigh lP ,/}ci/.ta'aruTn 
areas are given niass hrntad itiiis ration or (f11141)qui 60()liig -- ri

nlaquine .l-5iig in a single ds)54. For radical cutre chloirquinct 150(ingr 
(600 day (,300 dayl & 2 eaoi) + pritaquint e 4Smg oilday ( isgiven. If 
there is no respoinse within 72 hours, radical ('tire of long-acting sul



t
108 e( eOiiiKNT S,ivS IN As. .AND II. . ,,ic BASIN 

' )lhoiitt le in a siigle ,idto.'" is given as radict al tit'tiltnt. Piimaqutiie is 
not given to l),,nlilt woillit'l antI thiidrei. hleinilptieenlitnn of' the
ab~ove tnt+aLstl-ts wv+rc hlighly t'(Ssltll nlh/tliu la cu ill rI't i drug
 
r-csistillt't. locti ,llalV parls illth111c tnt\y. NlLjorz locus ol' drhug
fi-oln ( o 

resistant',: Il Kailbi A.\,91hng (.Assalil), (:haldr~lpiur (Mlarashtra),and
 

.Mirzapur (U. 1 . ) was tu 1ht.,(.
A,hln,-tetruH st,'att'gy toD(olll-Itn talariil by,it l rat ingu ,uncihi)doho y
 

\vih t tilte oIf ites is cttl Natli, ( Tiluka,list' inscti )tiulg tlve1htth in 
dist. Khlda, (GujrllIt. Hi main t nillpltents (I* this str;tcgv a, (i)

s()l',t:,tFtcho tml+, (it) ili- ica;l, nIntd~ ,usinlg latr,+ivo)rous fish, (iii)
 

'itNillotti rapO (iv) h ti( i ,ll it ,anod!wuit t(-,l o\')t t tictIii(,tigli ilt 

(iv),t, ir ltil t inepltx.nt Ioit',.i il"i'. soc:'ia st n,ti I i t I (I ll ilhir

tt witttawthtl ,the tlts 
cI'isto ,llv it i i ie tdt'vi e s ,t, 

Atriaitt slcttit. et., as taken ii(t- tl nlari
lkt a wi titl e t t't t liitts i ilhg i: 


lit' (;i s Itd 'llh (tulv ,iriatt t'litlag tlo
ttlhiati\ iHeist. t ailis1)h litt 

It iscl i sist hisvc(Itk lttiiy til viiiittcril S(fiil ia r
it t t' bu lStlty. lih 
eomhs to.an niedi.stc'lltlet. It \i\as Liaicininll i fttii)I'itile ,a 

2,0 00). \-r(;ill" m \\.'t;I Il-oln
Ili (ill(- ( 1918 1) malari~l ,X'(lt-llt c t'cuctd Ibv 0.1%' 

the ei) it;ieks l li l t(Iis( ,ltlit . fi d t(lo );,otiltt.\isl - S()l ;1llii an il s 
wthu timl 1lL)Itl 198 1 I 1982, \v\tliit itnlai;t l\-:is he ll sineg BIIoCr t 
andlt~lzh likillitoII,il( ,vn,, l ( rdtc~.<; 1 l to) Im v Ictvtcls. tlic ,. c~l- .s r trl tl,y~ 

"llc studyIhas 11,(1\N ,100( \illagcst' m illion p lahhre'll tcxttcildcdt( ((1.:')5 

tion) andl aIis;1l(. l)iii bcit. d'' nult;ik oiti i .siproiri tit t tStthe'c.(t 
jtoiiis w lilalti f in 6d it)tii I) ts Niat fhluaoti\'lhto
that at3 -~i ll"('XI)c',ldittn,+c (,dmtladtii (mind N\o<uld bc Rts. 2A'm illion 
with Dl)),V, Rs. 3.6 m~illionu with 1+I,111,.21 .0)Rs million with nialathtion, 
.andRs. - lillion ',.ithi dohlhgy. "''( tuost ism', inlteturattd+ contl~d Inluth 


' 
thtcrtclinc t al,61flt~, itllits Irtl-o I'lfl:lt~. l itf~ tw l o)th<. •scthtilcs dial NIT' illtc , 
ttoO 0l'tol strr likt (tut s.ocial t'i t'ntalt ' gyt+3 fish rt, lorc~tstry, \irtoni 
ill '(v'ipl-mlll schilictS. tc<., arlt, takct',into(ac(t otlll, the c.ost of Ialar+lia 

,tolit ol ullav bc ;lb~so,'ltctalmo<st citil-clv. llhc is ,ntcth()d illadhoption (dlt 

h rIxgct S of would, t11l-r its own*, • the[+art:+ ()tountry hl,c.()It ctlilnill:t,
l),'ulls of ite ''.istatlit't

. 
drgIt -c atnd thoc) 1t'latcd toinst't'ill 

+ 
c ,tsistalicc,, ' 


bl~ti lrul of',
tilt! lim"',<l11itov.s. 

Ro)h' of Nlalhria \,)+'acilc~s 

It is ag:).ist this bat ktri-ound that thctilltitortau,:c of+ ,malaria \va+cc',illtes 
(,(line, outt. Ali ide'al vacctinc s'.houltd prto.idct hlong-i'Isling immnuxity l',+l-o 

€diniu:tl ia cks all .al.ythe(_ oft' Plat +l ia, lv.1frt ill a singh" dost ,and 
\vith<,Ut SidCITCC N' l-ria oul fir'sttried illhs.M \vacctiuics ... bJc region~s of,' 
staleh malatria, Dutring dict hl.cyday' (,Im;n.lijia conttro+l, the technique o f' 
ilntradhomiciliav'y spraying (Wfinsw'ti<:idCS fiht-d inl OW+, i)OI>l+,9% 01f tlo
 

http:inepltx.nt
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which remained in attack phas, fbr more than II 'ears. In such areas, 
inalaria vaccines could be trict to elic'it inforinmation onlthe true value of 
inmunizatio against malaria. Vatccincs would also filld easy iaccept
ability for clinical trials illareas pIoiie to epidenlics subh as Slallallan
put NiathUra, and linoilar ateas wleCIc (lh'tls dUC to0 iMalaria occur 
periodically. 

VaccinCS would be. of illbllcilst value in prottcting the tourists who 
collie fron ion-iilliiiu areas alndfI)mtille vietiis of serious episodes of 
malaria. hlie elf( iiatcd nrist lb\\ illIn1dia isabout I million. Th(c 
industry ceans lioreil exchanll, (d bof)tt I1 010) million anually.iks. 
Thuri'ists ilav hatve igcnuinti , ar of imlaria. and this ilav mlfversely 
AMffect til toulist llo\\, F,\un I h(t irtCtioo peritd of f \I'wa weeks 
wotul bI, .grathffp aol Slve io'.. Ilv"inlil \'a'cinatiti( if'illigratory 
labour hIom nll+'ili [I, m0-c nittfiilti ould fIree nt tile sj'ead ofarea, 
drug re+:sistant anf wihc\arintl ,tr;iltn'. 'I Itc urxll fpopullatin ald 

',, l g 
India. v',n i llass \a(Iilltjion is not)l 

d(efene flersonlief wolt gike irteir (itdIia a V;tc-'ile-s. in rural 
.ssibf(. ilnnllizalionl of chil

dren wouIlth be hWl I)cneficial, itsthis a1ge gLolp is is' ,'llfnerafhf toi 
malaria. Integration (d inalaria \';Iilltes with ti cc,,hgically Safe 
methods of malari;l ct'mll tlin11t1r(!evt'lifiilt'ilt in Noafll would be 
V scefu iif(Icctiig areas I t iltl'tarrlas'-l lalaria. \','t inles tll 
be use iln itlmiuaiZing tIhilml nin ln,l muingi 1ng impulfl iiiin.; and alst) 
otlle'' 'tiltierable glolis illfi rev in )'Is(,t ' i \V ast's. :\ ilotath t (iI 
be feature oft illmIlaria sittal ,nllIndia is tile t'clim ill thein sch'i ;iv 
vivax and In(t tI lt'-ip);liulnl iamlairia. lnd Olii''it Nlline against 1! 
/alki/tiu)t1 ('iiplay in Ii 'iwringilchiplrl mallIll \'ital role llalaija by mass 
iiiiiiitii:tiinatl of .living in 1.,h/ipaou; dlloitilil m;!i'on ,pflh as. 

In India. areas abm (5,01)0 It.sea lcvel and a nair'ow 1)h along the 
westelil a l (aste gli s are nlturallv frVe frot miialaria, lld othl" 
reginils hav'e \arial'' iintth'it'it\. "lhese areas taiuf be stratified a(.
(i'diiltg tIitle 'etiii illlt+e or gradt;tfacc((ording to( the iindletiicity. 
At present, tilte Natiotla] Nlal;ii'ia Fx';aicatiotu Prgralinlc of' tle G o'-
Crnlnent of' Itdia is pliit. iting 35O milliom flopulatioln living in rural 
areasi' Tli:; due.s 1110 ildtlitfe art:-s/sec!tionls utedtr 2API, anld in iltesaite 
glc:lgraphial itc'a there- Illi w Set t'illS (scition=10,000 populttion) 
with <2API which are 01t sfra'cytd. ThCfore these regions with nlala
riogenie potential cointint Iw the vulnerable groups. A studmi spurt 
in vector populatitns dcie to favourable coilfit in Ismay bring an epi
dfenlic. Macdonald fhad shown that with aii initial parasite rate of'0. 1% 
(i.e., I intrldUced vase ina villag, Of'a1)Mlt I ()((population), how epi
demnics affecting 5)%'+ o' tdie pmpulation can ccur ii7 iunitths even if' 
the reproduetion rate is as low as 5, antl otly 3 to 4 iimontfhs ifthe repro
duction rate is 20." Therefore even inareas lcre either the inalaria 
contrll ineasures have been successful or in areas with <2API, a con
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stanit silvcilhiiocc is imnpota~nt Maaria vact'ilis cmiply- ilnipmitant 
rolc In J)Ievelit ing d ie, fidlm iliIg cp d*1m WI F()ccIII% 

(Itrcs. At pitcsc iiiiiiiiiiim igiiisi iiialila~ III lairge paris ()f ruill 
India is lijiji 4111itii-t-s sIwctil! Iwcpai iI~ jsillt iiat. This Inay taike 
tine ic il riningi. ;iuiii inigratimi (d, (linimlitiliziIMIi pn)grainic %vit 
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V. P. SiiAt,.: In s011' (mts theft' is solme highs e 40tiih ,1'ci dt'nsitv of
A. se/)/h'?mi. It is ~nt a p)tohlill,though, in ttL itiis (nl' a Sertious v'tor 
of nmNda in urba alnd n( t rural aretas. \\hat we Ihive fitund, ;is I 
showed you in my talk, is thit wher, p aks of l tIaclparmivivaxand 

I11ari8 t piestill. Il mlion
were hiia Im(d 'eeli used. 'hl.(f(, til"'.vectors 
were' rsiste5 r,t t I) 1110'I l BS(. j"hfu]hfltlim of if. cIh',NOWCi wis 

thenzl l)18('~l by. ... +n'lv Now, while 1. I clwhne i is not ;, \-(-(-lot- of 
Inaluari;i in thie'st n-ca ue;s, it is ;a known \-(--lot- whieh miv ak et 
(lie trallstilissiI;, of1ilid ria if le itlieleottit is aroutd,l u.tkilv, there is 
no1 pr_iSiit ilfuctiti as the pai-sit. loadfrtl iie eommuiinityv has been 
CoIm l tlvetey imiiiuii d. Yvi tt il t'I 1.even ife])'.,ss l 1.11i:athiilo ,thC'Ct is 110>C~Tff't <M +'I. ++[] i 

suii":: I ;ill vtiv iilfrt(ss(( 'vith \y i lattipi t ;I t inttgr;iitdt (control 
without sl l,"'I.. If I i iitliilleir t rt i', f h'u ' \',()t startle a tmiodtifiecdlan~ ofo'plctration in 19+77.,.you hi+tl ;t mal;tii tcrdtlt l iprogram,l) ur
in g tlie( ;itfieatU 1)rogill., tc I))1 Spraying \.;Is witilh'awn fr(lin
Itn llv iletas -,vith millions I)tIf le()l . . \W ith uti I)I'I' Si ::i;viy g, tfiere wer, 
very ;ietive siirviv;l 8ctivitits lo -'( v';Its. "leth n t : iL;i1 iit situlatiotin hIniiiinltasd IlIcieli'hho sly to .1-ilmis o t 6 tmillion? 

" Oti n hdt ot( (,o inc hbik Io spir;a againl toi k'lliiol MIali;a. so, I iiti 
Hit co olf1Uit Stile' if \1 I nI itVttt(f eIlil Ilrn.,rall withotii spraiv-

Ifest Sonic 'w n't
in1g. +\fst if' vou do iilipi tilt' ;8I''itie's i sl areas,
inalalri;a t',clpptear?
 

\. 1'. i't'.t'.,: Well, this is trute E.ve if' licai1 elra ie tiol were 
achieved, as was dotn ill tIl p:st, ;is soon as Splrayitng was Sti))ed,
rIalalriai would IrtIIt( . So, e'veIl ill Ih iIntet Ir;c cnt ol of Iliala ia, if' 

' lINolph don't work with tle strategies -,f co'ntrol anl conla;iinhlent, theenfd I-t Will nolt he Cl;Ii(t-oli. "I6 aIchivCeC Cera;diaion requir'es M1 
efTCtive insTtienife. I0 ii cottro0l striltCgv,\iI have ito keep thl pressure 
on all the time. 



Discussant: Current Status of Malaria
 
and Malaria Control Programs
 
in Asia and Pacific Countries
 

(I/iVCTil "./A 1(1?'bmI( *' olo/' lrtYicl,,IC 
BaltInIor. All), U.S.A. 21201 

Knowledge of the current status of inalaria and inalaria control pro
grains ill tile littoral countries f' Asia and the Pacific is cssential fi the 

planning of Itirtltci"illtcl\'cltifos, iicuding incorpUration of' vaccina
tion prOc(lllres. This rCvitw is blasc'd fil dw Incest rIt'nt rtifolt of tilt 
World Hetcalth Organization, Supplh te'ntcd with ihniolttion supplied 

by i(1. cfountrics cerncd. 

\Western Pacifc Rhegi~(m
 

lNespite t'iarlv th'tte (lch.ades fff cxtfllSi,, cflntrfl activitics, nialaria stil l 

rT'ilains a tnajOr }eallth pf)rI) nl ill 11 " coflntrit's (f the West'iIndhnilic 
" crni Picific lt'gion. :\ftcr the initial sintcss in inalaria c,nt'ol, priniU 

ily through I)I)I" rcsidual hlouse sprivin"g, thw situation has v,.s(n'itt~d ill 
txV) Illain alre;Is: wherc A ha/anacrn.iv is the mainoie is the area ,lo/,',s 
Vector such as fotlnriis of the.Ilndochin-se ]lenmsilla, sollie parts of,the 
Philippines, and Saball State ill Malatsia: te othlr is thl'ar.a where 
the main vector is . filni, such as Sohloni( lsI,,uds and Papta New 
(Uil'ia. 

The disease, howwt.r, has beenVrlaicatei in Australia, Brunei, 
China (Province of "Ihiwan). Japan (Rytnkyu islands), and Singaplre. 

In Malaysia, further progress has bcen achlievcd in Pcninsuliar Malaysia 
and thc State (of Sarawak. In tlhe fiIteIr, the progrtut, has reached a 
stage wleTre 5 )cTrcett of Hnlatiin in the mCaintentiance or contiptu' art 

solidation phase, while in Sarawak intensive surveillancc operations 
have succCeded in keeping the incidence below 1,000 cases a year. 

Three fhctors are mainly responsible for the poor state of aftfiirs now 

existing in most of the count ries. First, the effectiveness 0f1 residual 
spraying using DDT has decreased. While A. bala/acenis and A. farauti 

have not dteveioped physiological resistance to h)DT, they have adopted 
different patterns of behavior to avoid picking up the lethal effect of 
DDT deposits, by not going indoors, by not resting on sprayed sur

http:ha/anacrn.iv
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Sm-lJdoorillIacend b itingsiii iipieii 1( Splig illliletilics badly 
di ,p rtiul arlyJin Iciiitu . 'Flt asto 1)1)1 ' iil Vli d iiu ingt 

accompiiil ih. A~ ut'a11 i it 01s A isiItcn i\s drug, vcilaWc thir 

litio l lilgall iiiA ili(n fois mr v I ii fluMIlice',md i(Illra till-vics 

Il1 hi iUUIan;lu 1)1co iirim n ct''u II f is blttl s mnid ilSIll
 
't tll iji' s l ml ) mt'i i (/II'l/ma
ll. liS et loso ~r mun..ipil s haveii 

(for/lt\/)u/cylcs a l hu rgc ierlt' ii lit'dSS c Iwi ai ,lit 

celit I~~~llm~W it (is c 1 N( il c 0 'i 'il e n x c 

/aI/m a i il Ilw 11111wtll iii, ll.iii l '(i is li 1(11h c (115I i s iin ntolo 

stilie a'ndl~ll l nvt:Im"e p'i' opton hhiheo \;lt' 7. thousnl 
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predominant species is P ilcipam in the ratio of'65tpercent to 35 pe'r

cerz P ivax Of tihe fArtrier, al niut 79 perct of infe'ctioms are resistant 

to(,hlorocjtine, tie iucidence being hiihe'r ill the .:ittolrn islands. 

Malaria endemicity \,aries \widely ii aliIits all pr(ovinces, transinis

sion )eing generally perei;ail ,ithipeaks at tih' btreillitg itnd the end 

of the riinv sItsoni. The \'ct''i; tend to l)e zxolllhilil, tle lrincillf. A. 
]lauirosri., )reeding in slh'wly Iliiwiing. Clear, and partly shallenl St'tlCiS, 

and the others being . ;nan,y'inw, .1. htorali.%, and 1. ba/n/Y is. 

(Controlstrat'cg iilthlis ti'(Il tn iinati(is oIf i t..ieiduail spriayinig of 
houss.,. biolhogical ct l, clvilonlilcinal lI'<)Ts lzad protrott~ ill;- liag,,ct+itt, 

teCtiill tltasutes algtittst bitit g, aid l ilani tc ,ta'iviti,'s involving tilei 'stirv 

lrimary htealth care orgaurization. lhe years 1983 aln(l 19B.-1 were transi

tion rleiils u'ro.a cent tralized to all iiiigraltc(l )rogiraui, ctaltsiig it 
ctwrt'Sl:)o(Iltgttillpo)rarv ittntn~ ltio+t+ it, tonlttl it\' of()opcrations :;l it (( 

ilctase ill tlisecast im ih'icte, Iliot ( asv' occri i \linidaulim and 

Suhl areas. 

In lal'.in, e(lh (1t1 the( constituett ru,,oimt', niauteli\, l'. tinlsular 
Malaysia, Sabah, a:ii .<,iloa~x'vk (tI' two iittiet itri6ting l'asterol Nlalax

sial), has individlial stt piogramttis ,rlattd to local tpiidhirriolmical situa

tions. In 1981, ilr the c)tlitrv as ,t \aaiol i 32,(9)5 maliaria cases wet' 

reporttd. tle API (alntual parasite incideitu. pet ti ttisail population) 

being 2.1. and the SI'R (si4 ])sitivity +lt' latep intuhed fever cases) 
being 1.8. 

Pctin.stilar Malaysia 198 oltritited 30.3 perceint tiiit- cases,in ,1 ofI 

the vkax-falhiparunm ratio being I: I . Rcsi,:ce o!' P ./dcipamm tot 

chl,)trottint, is vilrsl)rld especially inl the limrthi, blt ticv thal 90 per

cetl of' tile poptlatior live in utialaria-freet areas. All thue five vectors, -I. 

macn/alas (the nia.1in vector), f. tcaI)i/'sli. nt,T 1. ti A. b. 
halabacensisrema+:in sttscelptibh- to DDiT. 

Sabah colntribtitd65 ltt. torcnic to ease", of thes Pt ta/caram 
being rtsplinsible fow nealy 80 i)e-ccnl. Thre.-fhirths (ifllalaria deaths 

in Malaysia occur in Sabalh. Resistance (if Pfiz/ipirum to chhorotluinc is 

widespread, and only 1 1 percent of' ti l)t-ptuliation live in nialaria-free 

areas. Btth tht. two vectors, .1. b. /a/abacensi (the inal %(ve(ctor) and A. 

n'ndaicus, remain susce)tible to )DT. 

Sarawak contriluted 3 )UIreTCt of' tile eases, tniore than 60 peretnt of 

these occurritng (tt( to pOtLIlati)n Mtilt\'eient across tire border with 

Indonesia. The )redlminant parasite is P ,icax, producing 73 percent 

of the cases within Sarawak. RlesistalnC of' t lie local P fih/ipmrnm to 

chloroquine does not occur. Despite h small nmuniber of nalaria Cases, 

however, only 17 percent tif the l)otlatioin live in niallria-free areas. 

All the (out vectors, -. hticsphyrs, A. d, naldi, 'I. sundainis, and A. h. 

balabacensis, continue to be susceptilel to DIDT. 

Ile problems facing the program in Malaysia include lack of con

munity support clue to apathy and ignorance, active jIOpulation move
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iuienit (construction woiC-krrs, scur5(( l Vh)(cs, IligiliI.sJ. iIIciaiIg ilitti

SI)(lie ofJ)(tICI'i t.rii 'la Cl ijC~sClIII l Cl I I ituC!" ItI( I* l t1,1ai 

Iv I/l a (;IIUIU I Ilit.ill-c lC I. h.lI(/C, tII i l Sn~/, i ll , ;il I ~dwor 
li tsc icow' .I i \idiI m ilh Cit ti Ic wi \\. 

fiit aiI mN o11! j iVI ( tc /(I1(IlC/ b/ (If(- xr AC/ fi lC:1lll and i /lliIo.l 

IlI-llsI hI I:C Piiu4 jIC c i (i! i;tIiC it C SCJS it ciii
1

\Iti i a icst T he
 

CCif(,N\C II I~II2.lit ~n. -X(.\t l il
fil-~ \ ,/a'' Ij/lic~ PaCCia P-c 
gu/tv Tll lit ilip I' c(u/i Im 1 l it,. Vi filmCC~l SI It SI I;an t 1 .b lU/Cl
/(ra iU i it\C hICC) . iCt IC IC CCI\\ IdC I iC\"C CcIJ \us CCi~ io l I AI( ial ill 

pa ailc~ (11 Ipc( i lc(III'ii i~ C I wiC 1'jsCi v ( C1 t 1,0 )(i tttII hast hcui 

\'bscrvicd i. I( cIt IC/l Il( . mi(CIiii-N fit lwintilt fCC~~il t75:i,.terim 

i~vaIoII20 i ,NLIIC PSCas >.Cp0t. (i:lati)r( ii I;imlt~INin (iisf P fis 
/'alum CSll h l 11111 ImI i Nilc C! %, dc IlJIC iirwccc irII ilist "ll i Blt195ii , 

mI i I I-c iIi ( Nl 1111CI J'uI ill- cll B:)! WIICICllil \C i ClIJIC IIcplIc
 

Ill u ii JC i I NtIlliIS ti n( rC~C1977I l i tS i i 
 I t C iI -It vigl 

tt5 m'lrilt" ii -tiidcrI ilCC ~iOti ll CCIlid(CspCCCIIlCCI\ mTlic lc i l ilaiollil 
VanInloat s ( tlsc d~ lu l~(Il11 ;d jlf sa d" 

Coull I ( \V I ( b ls:~rics A19.8!"olIia((.17. r fl c l 

fihesel (littc citritl lilost ofN~i INilj l Inlti cs i a t i'sellr poplatio lgreitl 

IXed toeii ndSaoit(ilr (tti-aitrlIlis.i olowinalur t mitan h 

http:IligiliI.sJ
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/al.etl of lt'~ craldis i ati Cillpn(Ialt l lc 111('i I' 1960s, l3,i.c c 

re ic C111I peakil it 1 7 : ucIl'c(1I1Il)IitI Sb Ia/ c I((-(!n b\l i IN-,'hct cnsI I
housIII rillg iunisi (tI )T (. I ltho n orIRA3LN()(,[(itu~w 

year)il ats 5( 113 oJava and1 OitrsiiIhilt Striicii11of wo"wit Ncal ( ian 

wth1\tri nci(' adap(1 311Intl al pattcf oIl lt )I-c iiicin iif ro 
parccmillDeitc 3tIinciisf( atuill. of anti nlah 1l i~a cl t IIi l !3i\~cv, rl 

Ii(I 111313 Iv"( ~ll(td r13..l ,1 Itchpossib1113.1 tisc or3 jIt- , in 11(11 joll 1(11ibi 

i has s335~teadIng :Ii~forqin tltlicS prp i on o 133.1fihiutu 111;i (111103 

(t Utc los piinsc :1 I (2t' dcri 1111(1 issd rsint of. li, andaorsio) 

surIvillimlilt' ll Iilt Immho'(3111if i m 3o ilfc wi in hm inighl vsfol 

t 1979 and1) 362rli~ ((.7 2(1.9 : (.-I 

Eanka,and av.11iu i.7 Tlll.7lk an H1, 1 0.)P8 afl(1111I1ss08 

Tilt maarilll~ri ;\ c I~r~~ sf li(31IyI hacsS(kia Im (Jlh 1979n 
I he~ j)ctIll arc 1'ilItlmimc l nithittt'dil" ro id d o 

Impel roe ()1*w ling ncrsifiuh Iolnt -.ill hrsliS In t'asy iii theC.Ilu (- cre 


SFRiida thitpao cninll oh:1 csinimninted
sinceric elcs chtro bcfranl-1 
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(Itltc I' /(1/il/fl IS 11 I ).sII ,ti IigIIIII IilI~ t).Iq.Ss It! to thu (Ill 

fhiiilIS lti fuhhiilv,,i i Baniuic~s an.s~ss Ihisthc cfsiik-pd 

balhmlrl% ( 11r )I (iN 77as 0 1131 %igA 82in. mi IsII llf l 
cd Pbv flhI/ / 111 f i il i l1;I1 1 ![h 8)Il((Ii " ( \IlIY- r 

\it ilt* tits sIirfi w ii yf il c A~ \itis 5 ~iS I.( p" I llItttj\ 4 c~ll i lli l I 
s(I I.Sit,Ij)JI;I I u \\ i I I) IYI'I\ i I IlIrtt th IlI( il I( II; Iill 'IISc n rav 
1)ng.- Ipl/bill ii1dl Of .1(; I i ifidati 1 IIt i c i pii vrito(ttlwsile tL s

foo;till dwI(Ii c k 1a/u 1.1. /' cniii7ju )1.. Il Itmttt11 i(%.111d I Itl'. a nu-ll 
Cito(irt It u t s latp m i -(lisjfjei( ld.'w ;11(1ittiloipumitf ( I-( . hy oIl -w 

110 IX ild (dItlit c sljIctilSI I) )f t"jm tI w ts11tst'Illh\ r i tI. ,(;ttiiitstt 

artst. \\Ill.Itte ilc\i I s XIk .1( SiIifl ;1X111 il~ic IA tetitteP d Ve- l 
tOi S( lltj biI I\( '11-ctlIto gh ithI'sJ1 11ties 1v ;111onmnett i (1A 
Cut;iicjsu I ;~ttix i ui isa c iI i1 hvci kr i I Iiola r IItjtes bIr1if ll 1!.( 

DOTli'unj istlihil 111 l fllt(S11phI5 I I ll I ilti hIv\i ont phvsio-ar 
lo ietlV S ist(11;t I l h 1)1 1 )1l. ; d\ IcpI " ~ m rII I 

http:t).Iq.Ss


DIiscssanl: Ialariaand . 1(ar1ia Conrol in .Aia rId Pat i/itC (.'w/ri'. 121 

A Iiimjir pro)tlenm throughout tile COun1tr is rtsisltlte IWy l./tti/tranti
 
to chihoroqilil and Ill)w iII t' s.,t 111ast Ilt ohr c
illc br ith lhailand to 
sLIU~tlxtli()xh itti~litili. "[iNthis the nlt; tial t-Xl)i.is attibutci the
 
in1CrTilst, III iIdlt i cc( ) 1,3I~lpartlill flllriit-I'itm" to) IW O ilict slc( if's
 

ratio wits 12: I ,blt it i l"5:\' .Sfch th;it \e:Ii it Ii~ihb Fn 
InI India, tilt'-control[ ipr )wraln IS IllcT(I \\'ith OWttIomI,:I~lbl l'ObLII 0,rll~lt' 

-III illth and 

Ior .- S/,fphool"di, 

r , 
Ithu icc P'1 /1/i/1 mo spr'eding vtsvards
 

tlins'ci(cidc ,tsista tt' rural \.(.lot.I. tib ln vc' 
A. q It b 

; tIlt~c il( .lit' v alid( t'cIst II,i}Iil (dst ;111 (i tm illmI licilts I&J thet prot-

u ,lm);Ilrtl !it Irv in:,t ctiit s. "',' ]p ,lbh'nl r;\';Itcdt by\ ,iIs a.... lt 

B)I'II(i tIItwl.Ii I'ul t l ast \\I t.I 

with11 lull ' itti"i ti l i'l l ' l;t isi , "
 

1 8 St IIIIi t it;tt t,iith n tl 
a l I ,,i ,1 s ti t ii ,,g 

tI. id fil :,'I , I lil Iiihilsi h ' le ti'iiitilin"i .. l / titl . ridthe l'ie ,
\':,L, M;Itr ly .tlimll + I')l1 M J,1 ral t..'\lh ,l'' ,hl lint' III( ' ; ", by\\'lt Intt'(h t'c ( 


198r l ,cs .; 0l1,11 to Ilhi l (,I tht(. (11wt., ttl III IIG I~) !;;,+ Ilt'(Itlttio has
 
lbt'~if III rt'Spk,(tI~id P ;liax~. Illk~Ii ll-tll Ill i -E+il;I tcs It'll1,11ligll c'mlstalllt
 

at ar tdhalmill tIhiv. t;I 

1 ,II-, II .93 I 9i1 *1..7 
19,3 .3417 I 0t8 72l.,) 

.By 198,+' h :.vc r, ilw' thvm v,\~II\\ 'II- 11;1(h'\' 'hvt (fil, and no~w a 

12 i rta in itin t;istc,i hui t , Peidsiti hm, Isotiticiallvreplted
(Spo(t Stmldi,, mlI') tl)(111in1 pre'sulitrt\t ..id(huzdIh ,(1t+ ttr ). 'Ilhtc natio~n

- ' \widt str'atc'g%(' h(,uste ".praylin, l-rc minl l ,t- (n +u , using lDl'l or 

o~the'r appl r i t i<I,, ;tmid'lluutlhh )(luint.c distrimc+in\\l( h (l 
bultion Ilrn)W-di motl t titan 2.50).000t prrilihtral ., rktrrs is' the tentraliztcd 
ito iprInlu rn, htidil (;rt. ill tilt l( trt lc'\tl. Il, it ,trmulnll is Ill) lo~nge-r 

intelnsifitcd Ill (t(' nim tht',t,,t, t'itst. and~ cetllitc" byV it ,pct(lill dllorl-Stli)
..
 Iptlrtt'dl llasil<odtlin Fah ip~artIItl (',~ t i n tn Prorll,n l r

IIhr h tilolIl, a Intl dt'lt'sitiI. lr pr+illomiip"llt ltari S is being 
areas hre ,l a ,tihe h wit .hcsscalaIst rlist'rail l dtwal tre
i:,lanld+,. Tlhr' nla;ri<lmlt'tric dlatm obmitd Ill Jav'a and Ball Illa:y\ be 
higihlIilth d ,t: lodho-Ivs: 

le'w .ANi ,S;R .S'"I 1'./ 

I1)7 "-) 1I.5'3 1 .5 1 1)..-I ) 5. .1 
i 980 1 . 15 1.()3 0 9 1 . If. 6 
1IM;3 1.1-1 I.,1-1 0. 69 .I17.9 

These datal indicate, ctontinuing success. o~f (th,. program Ill j]a\a-Bali, 
wvhere tlhe_ main insctficidhe ustvd for .spraying ope~rations is DDT: in 
areas where the principal vector, A1. aconidus, is resistant to DDT, t'cni

http:t-Xl)i.is
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t1()hion11 is uscd(. Anti-lar';h (yvrai~m ;1 .I. cl(I)4\ ill T1 VUal(/CJOU 

breed(ingL Silo's duing illc4 dry4 5141.(uN 

prIiority and1 p)ihrly alctls. '11c IIIIUI jit(11SmI11transmigrt4Iion pjejcts, 
s(o4iot-(4m4ii1i4 dccyil-1 (Irl, as bm-duli 1 I with liIigII)141ifg 
counricls, and( IIII)Itk aIra., and4 .(clIii(Scms (IIISSI44asc 1i1hiI1 and1 

pior4it\ al-cas. Iiv 1))1 sp)Ir lil'is iflhl4 I 

illfclI lills. ReitiI; m1 -4it) 14 1i1 Is \\ si -c51 1 i4l(, kw4( hcilie drw( t(c 
ini 25 (127 pr)inc"144. ( )rHer c(oInstrfliI(t w4 1thc jlI1414ili iiludc(I !crIi14

r \al 5lII;4e4 . kilcd llliImpm4\rI, c~4,hill i ic114 111(vat1e55. (d 

Ill S1', I.(lIAI iIl)t(Ill 's ;](154 II Im l litildcs ill 1111451()I* Illc c(1444110
 
'x(v)(11l 4 1114!, ( l)41 It
4 I a441lI. is ci1ldr11j4 ill \411I:, ();' 1144111111 

ra1i1jinf l but(4. cp Id lli ll 1 (11 yc r \\4 he p141:1. tw/U/ :li IS bcd(14'4, OwlI(ivtl-i 


DDT)1. I44II44viI14 all 4jpidc1411 
 ill 1968" ic111 1141h414 I1I;I\ bc lliI~lliglI1c 

) 1 1111 1 111, S1.11, P./ 

tel\ IN1977, ;i h1 ic(jnllmi1144)il-)11~a 1141.lj1\s h(l(11 uslI 544Il(4:iJ\' 

tclyI. 1Idu l\ i 1114mi t ,1 l SJ1l wih llg Iidi )iII, icI.11 e4 a15441 Isuive~ 

iIcdhht11n1 prl ;41emis. ll I-kcr~ bcdI 1)v elingIIX I4l' 11 441il,n Ir 

44)11illi 1144cl~llr 41141ill 192 j41k114 
1114cand (4( il illigI u)iU4Sns mIt ill Ive 

1)1Il144 VlIIIll\ Irli4l-p4444I scsi)\ frl 15101144 11011111, dIhlfl4ellltmc 

(bulll lS54114iq 4(111141 i lI illg 1l(iI(l)l~ 4 44o11 11j1ll4
1 i1 4 ilS, 

111141SJ)10 4 I111V11spail I4i1;4: 11415 (imIQ g (d P4rlv il-iatransmis1io 

(10(Illl*l i441l44h14e4SIS4.)Iblj\ ( 1 m i piaki. i44181 rcstIl t rcuil4. o 

Csa.111 hal/and i h n4241s0(41 (l)I~I~el llal lari asquu)rl sprayilI~iing u 
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~~~~' Ianrl Iiidic m s beenl I'eduHc fo-m :30( ilscs per 111ma
sandl( pop)ulation1 to 5.2 cascs. III rcccii( ycars eml 1 Iasi5 Ioh cxfpanl)l of' 

Calse d.etco21j01 and( t2ivhlI~t l2itullit5c, hlal vs~al2))isf)iI)CI ( I malaria 

ClinliCS tllglOl OICand(dolll' )(l\' a lilw~wk (fl viflaigc inlaria1 v.ol

rent 10-yoarll low lo-wel. \I1illli('ri (12)11 mloy bc scl~te(I its lows: 

1978 7.7 59)8.:) 7.2 
I198 1 10. ) 8.5 787 69, 
19! ) , 5.2 .1..) 2.1)6 7 .. 

1'he lpallsitt. spccjes lowiooila Ill l198:) a 1\)~fil fa//l.;u' pcrccill.''~ 

v.lax 34.4 per em. 2)11(1P ma/aiia, 0.0)2 )eree III At illa presci tme, 

Illorte thl: 0.5 (d P Ill Illc 1)'. sJer((l 1Ibt /1 ubaonn1111 f0)lll\ "It)\, il 

cPug1((fl (df ws.5(10'Iicl0Iis (() i)(uliri mr.\pl) itvl (d,)i0 \\[I.li0 

strahe l g I i I isl)i1ll ' ) c .rg- ;);li2i I(,ils()1 lila f .xIa tllrl espcf 

ciO l lit ill0( iii11)1 iar2Io) piiV.121 ismi (l' ) (111 and,02!ioIKa 1)US2> 0I 1t 

2)02) (Nv.oef '10)')l11Is Thi.sl1104P2 ty'1 m eI;))IU))n Iloiltgap-ri. 

) ('( mlw o mutIlie! *) l"i*;ell ilg.I O Is'(illi~(~1 tlljplt mcni\' I I b elr 

'.viblm11) w)log'sphl. ll 15I2)fla)lm) 10l)(hli!2) 11(2) I h( dl ~s, (mialia 

prlies il'V.(( low A fuis , (i) 11(1 1;1, 11111U2l) lellol) nsli1 )5 

Ileiwolk of~g \)12)I'. 1)(.11111rd li;[ (
\iIbe )I21))r))) 

Thc stralt IKI FR I F I-rilmh-i 
Ill \'ti( low 1tcd ll d(iuIl]]2 ialiuu v, t)81 (c. 102 Isih1 1 d ilaio I'l2 i 

millo (humd10 .5 . pr:c17:1 ) fI& i~ ls m i((dIlI 



General Discussion
 

BUCK: lDr Clyde, could WChav'we figures oi tie co rresponiding changes 
in mortality rates f6r these ¢'unltrites? Sotle crude estiniates far the 
same y'as? 

CixmD: As \,is tlnuitime(l by a speaker a ew iotments ago, mlortality
figures are of very little lise ill man\ of' these count ,ies, particularly
whel they arr ascribcd to a particular disease. Iln Burmia, however, the 
figures arc tinlre actiatc. "Illt w\:IS a (on+siIerable rcdufctiou in Io
tality f'roml about It\'e thousand deatlhs altributeil to malaria (it was tilt 
iIltl ]b lt' te(als (() VI'it t Buto o\\'r" thrc' thu sand[ ;1 few ye'al,'S ago.

the latest figures indicate that nrilaria death. rictri a gain.
have Malaria 
is still not first olt tilt mortality list, but it has r'is( again. This is largely
IRT Causof lie? of i nOr odium ./ 

beyond tile eflTctivc cntrol of tlte autlthorities. Thor\ are lnany 


t1f ])res en (l1m htIiartllin ilt le areas that are 
areas 

where inutttrdiate health care is not accessiblh. As we all know, the 
whole lattlc against laliparlun cerebral ,nalari;a is having itnllediate 
treatlmert facilities or evCn temnporary Iteatnletit laciilities which ;tec (.tl,'
rently lacking.
 

Inl Bangladesh, the figures are not : 
 fly worth inlitiotting. 
In Sri Lanka, as I hatve( stid, there is virtually nio falciparlun ,m-cpt in 

one area whlrC WC Inow havC u1p to 25%. It is tisually 4 % with tile nior
tality necligible btcatise ith clinical tetilitillltt areis inuiediire s( 
ately available. Thcy hlive excellent roainds, Iraisport sysltells, tc. 

BRIt-C:-{MmvtT: I =voull like to cotnnttnd the (ovrnleitn o1r'i Lalka 
in millaining tile vcrtical structure of their miialarii coolrol pirograimn.
I've been ill Sri Lanka, anld Fvc sceti how it works. I would like to COlt
pare their attitude to tMe attitude of the Governient of Pakistan which 
has introduced a petiattil-c inltegrati(ln of malaria control with so-called 
primary health care, which llianlt i complete (lest ruction of' it good ver
tical protgrai of maitlaria (on'trol that existed before tht integration. 
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This should be awarning to any govenmnt in Asia not to hasten with 
so-called fiislliolahl integrations of Iialarial contmol with primlary 
health ait' i)(before ti primary feali care structure is suffticiently 

bkilt up. 

Butc:l: (Concerning Q inghalsott, it Itcv.' indigenous imedicine dt'riv'-d 

fron (:hinese practices, which ! think is chemically complccly difliiiit 
friuit dugs that arc now (IS( -I as ,inti-Italarials. wi;,t is thc stat' (t' 

allaitrs'\Wherc :ire,we- Il)\, i.t th t' l,. it ind itsplicit (dfthe Aitlisiin 
salts and dcriv;1livrs?' 

(+IY hct )It' 1,_cler I)r. \Vernsdoit-t ',who is hicrc) :W ell, tils question t(, 

with us. But first, Itt ilc say ihrit the :\ 1ti'.cjfic tcopiutdtt s that i ait 

talkiii. a)out are tnadc f ' h(dfor hiave I'cclf;dis incitlinu, roots that a 

inetndous tirtditiot in India, goting Imck lo 2,0(0) vars. 'lvcy t drugs 

flat hiav' been used !hr iliaillV dilfflc'rcit ctiliois wilh So )(l' Stt't''SS. 
But theyv ;It' no(i .lncitically ;li -i)llsinl Hhll ;liall. (Quinl!llasoul and tihc 

Aicinisin .(ili-i \'t . fi'tltli ili iia toi t situation. This isiv art itlil flit Icrcit 

a vciv highly active ciiiliciil (olstittltit that Iits hcii islitlatcdl and is 
highly cf'cctive. -\s \'.i i kill)w, it is sitiiil;ir tll quillittc. :A inti. hchir, I 
ask thet mli-tiatorl if'D)r. W\rinsdoruir couild possibly cllillii'l, I nllight 

say thfit as ()uingh.sou ik h'iig d't'v ltpctd in ( I.ilnt, tmtii ( ilincse col

lcagt's hc're ci]h spcik to this pItint. ( )tiicl count ties arl searclhiing 

induistriouisly tt liv It linld (his dtiug btcittist' ilt )lnilt \r-tcniisine is 

',ilillilv itUilid in liany ttlitni'iT's. Ttc Buincsc )articularilyihave 

bein isolatiig aitd aialyziig iiiany pilanlts alitd d()inlf nillttst' aiid siliiall 
.this pariiticulaur drugi coutlict' are alsonhilariai ,:S(S Ml 1i I to ge ()tll('r 

doing the Slliit 

COliNS: Di. (.;iyC, jm sail thui It t'bz. fibrin indi a joior rtiapstier?ti is 
Will \,onl defline t .oiIi licalll r1ilsul'l by\ a! "poor~i 

CixIt.:: I ilink it was I)r. \'. V. S iariia whlo said tfiat (it P v'wax in 

India is a porl rciapst'. Bit, not ifhat. Thetreiitlilt( pass iic, bock like 

ha\ve beein ti'tlilnC(htUS nilliii t'l of1 +stl[icsin Inti till tlte sliot1 COtUlSes 
' 
01' lrinlia(uIn1c'. FiVc--<lav (+ilcrse &itprinlaiquini wecre't +iinr 

Tley have imv', ])t.(et d to tihruc talrs ill Iialiy areas of tleiitlt'(h bic(litas 
implossibility (if getting pcop~hc to (()lilt, forliback aiprope~r Iprhnlaquintc 

coutl's;c, Now,'+, (()Ill( wo'rk dlone byv the"Indian (inciltclilin-i olfMe'dical 

Rliscarch \%ith )r.Sfariiia's )ai'ti('icl)iiitul, and lby th' Naiiiial Malaria 

Service posoliiinl, tit' hivt stietlitd itoe ttan 7,0(10, poissil)ly 8,100), 
P' vi'ax east's viho re(ciy'd 5 diys (' iii ani wt'rt' followed forpi'iiiii nl 

Up to ia year.lTies cases, whiit'ii .iiI)t' ll 10t1)('scit'lltif(al'y atithiriic, 

showVcd a 97% radical cte with tile' 5-tia (tl'ourst' f i)riliaquilie. This 

stiggests ithetr that they art' nlot bciig fdltuwcd tipl)roperly and are tak
ing chloroqtine when t hey gt a )it of a hieaiche, (which doeS't seem 
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to) IW the4 case, lix-allse 114451 arc mi11ici'lli(' worlcarS, I( ,lthat Own. Is 
SomethI~ing ladic!- Stra(-411 ibotit Illc para(site, III( 1145441]41 1, orIII(. 
act14in 441J1IilII.4 1 114. \\4 canI lkim4I 411!11O hs4~ 1 ;4141114in Hm4I4, Mid4 pi
11;1 j11, wh'1icIca cs4 ]ISwith I par1hI~SH Ivi 14111

,11 11 IfII bc ;I IfflIII p(41411(I. 

I'l-4lII.I(Illil(. \'Iii l11 '445li \441141h)g1 i ll,,(141 4Il414 1 1l' W e\'i~l 

1,114(4 411(1( Cl445'.441 NIlll is a fi4'(14I1( h'h41 scl. SI. 
 I'Ili(4144'l If144 '
 
('01144 down 
 f14iw (I 144 11i s and) II III (Illm ]cm41111ill4 144 I.f 4 are'
 
(I4'1(4iIl114 14(1' Iluit 111C V 4 
 4I ;I p411 I4'Llp154l -41) (thi It Ilas a sus

of4.1pa I1 tills I l Il( prIIIqI;w41114j4 44111' 114I i41441111. 4ma -l s
 

( :14N l I 1 11c1[till4fal 441drl5 . 11till 441iw' (I) 1111 , 111 k iy [nc \\,;I (414 thatlp4 
,I( \\ r 1114;1( Ill . i 1'( ).1 I r (.(.11 I'I lm4I () cI44' ips lII . a11l most oi (nc 11Ifl 

it'I.ij4 ss I wv1 cd(1 1 I1 dlcii"J 4111 411(1n 
1

4111tc\c11 lw44( i-s (d11 14(114'
 
)(1 1 IIIIIIII,'P 4 
 II mml 1 l HW144itcrl44 414(5144 111(i4 1 w11411 ii"iil-1 

%'()[I ( 11)11ill 'L 54411IlI\I'xNcpI ( Ill 444' \rl' 1
444. 1151;1\(-II dull5 
ro.Lkipsl414Si 4 11l 1141( ( I l114 hl44 '114 I 4'll k ( i111 44411 441111 1151-hav 
11 41w4' 114 M4 414141 1(4 411fi-)j4414ld ll;I114 

lilll'%Ill s "1141m 11144dl 

( 414l.IN> Ilall 11(4111thl 114414 \\4'sIIP ksi , 

wc1(4 p n k b \ p is ilIi.( ~ - l .S (1 1 ,\ ;IS a o ,d , f l V I
 

1(111klr \(I 44111 ( '1111i1ii, 

Jinq (I4 1' i nclII 14(11114'swi I( III CC \\I1111411] 1l bl'?om %\. s'l\ I]~ 11;11'i141III i 

l' rvs5'1. ThisCN ,( II 4)II 11411'l1 5144l's ll l ld )-lI( S l'(1444cIs111 l

~ak Dr.li. 1).1 Sha' Il5ia w labm-(hal IS-19{ wh1111 (ill this4 Il Il c l'4'II)( 

I 4%\.411p i:l I 4411111cI c'l'( lic. l5(4I \\,its1aabout 41 Ilc'. '('I I'S 111444 



gi about 10% rclapses on a dnJsagt' fi 5 days, and that withi 10% 
I'ilapss with this tvpot' f scni-raditi lt' ht'y I'vie' ahih tio 10blhw i ) 

with their surviivilliict' syste i ai( i''t'iiall gi\c ll(' lrig lilt' see
ll (t iite. Tlhis Is whati Dv. Rali itild lilt. I donli't know,,\ I() what e'xl¢'lt it 

It 1 we n l')vc'l by i\' icil ll a il.l p)'< illU;II cpliilliiolo 

DAl:lr.(:) d o .()itl havtc ally (.tls(' situicst (4l' , wd nlllariai o. nil

with so-ualled pliilii licalth (it' ini v'(II I Vct' iins) I iiil curiius l)tit 

tie priniar flt'illtii ( pproaiihaihii)ili 

Cltxio: VUS aint ini). It flits b)rn miiiintiiic !)y sc'\t'il S('.lkc'rs. :Iat pie.-
Illililie i( glation ll hasi f '1 it fis;isai'i. This fi:iS fli i)ld'nt'(l in B] ll-lga

desh and Nepal ts wtll ts a iiibtl' i (o tlltih's in lllir it',gil. thev 
Iilav.' rl, ct c t o a~ vi'crtii'<l s\'stl.llli ( l,'11 (NXl it ling ,vilih pri,i()\,,' Tir ii 

lilrv h l ]tl 11 .l- liolm ':ltllc StImlic. ilt-( Iw ili'. can'ric'l ot ()11 in to. 

giltiui tliighl priilain hidhh piliitiUlarlh Indii. Tl1ist sttidalill,, in 
it's ll!vt' als) Ilr 1li lilt' ill lhailli l iIit S 'ni- lit'iltjfjr f)iis silt't it is 
vetry ditfl]ic lih 1i) (-.S ;ib~I~sh ,\th i ill lillilt-l,<l ()i "ml~( css iil-c 1i l lc illaigc 

\mild icflt .level. I l l (:;.sil y isk \lli i i o I)i. V SIiiulli ;n l)i . 
Siliill t is fl nom . ('i hll f ilsis. 

tfiiiik thiit nli t tmlll Iht 11i 1; tiii i r l~'d il 1111:1 iii i h'5l1 l 

(ill l d(sf llttrt 'otid tfit'siof.il, tif l u1 llsnil'so itiii. iii ti i l ' 

ill l;Nl5 iS'flt' illis wlfi i \l ~'ll ifi 1 ikttn n 'nifl itul ' li tfi (il r hit' 
dru l v. is hllci ll Pilt 1111 .Ain" I w(~l;1u,! (i1l1c ltll Ic' mllil liiat, 

Ifun t h'i ii I, r'j iiI il -sii ) \p I i l i u is it il i flit \,is 1 j lii l w t 

ilil t i li i i i i iil\ii l ; I I i s' pa )it till 'Iik ' . l'tI/'ll 
p pltngiltill lid ~l i (t'llo tr whil li i -n l a~~lxi,:ilild hapl

hazardlIis;t. li' ,t ] lln (Jll' . ()(.( iillt-c inI ll < o vtlc% (l n r (, jn ind. I think 

thatiilsi 1, (ollf, Hlligo \%I ll hild bct umlldrlt'(I I,i \\(. illink ()t fillutrr, 

Stral'ic" Ics liiiii~ ~ l l 

I thin l l t ' t 'r ilillprtss:, ,,il iiicl,,,l 1n (il . iliit tc ill ll )]. ,I% .,,s 

liliv \\,Iis (fI cch ln ll ) l'T . I ithink !hil tlhis rfh'-.ci is caiuscd by) 

lidc'rinlailkiincd( :linla i n dl. I Nv~nidc' 11 tnrltui slaickcili of it(. 
tq('1111v ofl''( ontrol l ii aisiirc's ckciiilf n iht . I liin ,a )i- .s ' li I ii 

ilI 'i ,:,tll*, wvill (' .;Ius ois hm''i f ll c'th ( I tol h1" m l\. ('iill lilV., If' .S(, 
ili I w onuldI c'xp l)< -I S\\ I n 11. Tlhis 111:1\, i .l' , jusilil(l ;1(1,1i1 1i: thc' tlcI 

thlhat 1 flili1ruln riliik) is iilln. Ill this ]/mirl (!'" Ihva wmlh Id, ;'i"ax. : 
also< a. nlan pat (Ifih c probl~h~ni wil'h shounld bc addhlssd..,jo 

Tlhe"situtlionsIlll C ililil ,and Thaliilnd hai\'c ,givC' Ill' slliC' Ilopc foli 

tile, 1,1uurc'. Chlinal (h-scTibcd,( a conlisistent((l~inn l liaiai incidelnctidcol 

aind Ivl ct-weh~('.Tlhailanid, ill spitc: (i nfilimo dlifficulties. with v'lcutois and 

nILiul-r trssiul ll i)in n 1i;is ;list) bre~tn aich tol i ~~i inallia inci

den{ce. I lthink thiat i'h nl- mri m iinil'iills M llstictd, 111mv sholdl be)l 

http:rfh'-.ci
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!ilied at1 13111' Curat31ive act:ion1 ba3sed l d(ialgnosis. T'e 13313:of' Ihc3coIII-

SLI:('3SSII C0(111'01 01'11M1ar3. I thlink thati Il13st, fi-icIoi's should( ce3:l3i1lVl 
b)3 c'013ider1'd~ wvliciip~lann3ling for3(h 1,111111-cI. A\lso3 1331)3(331350131'd .n
 
I1lc pJ)oII:IIs that1 3.Xilt Il33\ 
v[Il33313 conrolan 1133 of,1lit13i((3111 .33(1 
malar331ial dIrugs, whihIi(l3 133 133:301113 a3 'cal mot33ivation1 for1 v3(i1: (levcl

3,1)111(11 and3( (N-lyl3licill. Itwa',s saIid 131b oI)\ )I' ile Sp-a'k'3S thIllo 

Ingthat33 Illosc J3(31i11 wh'1ich liaist 1)3:3:1
rol'sb1S1)1 for1 sl33311(31131gs ill 
the).331)li(331 0,1 oI' 1113l311i;3(31control0 arc als53 going3. to3 I(lii t aga33inst3 Illv 
co13r1'l e 313'Jpl l3 ()I' vacc:itis. I thlink thlis Is wh'13:r3333r'3(' i\'3act1ion 

ma1lal;3i3 took1, br) II\t o li 1duI33 111133331311, lo) (0131 \'3'3101'5or, (31 1(o 
(cl3'pI druInigs. 

133 toI'133( ii~ : I ll.~lvr ai (urs'51 to1 d1)3'c ill 33() \V1333 av3'3I' S I131\3wo 
spki today3\. I think1(ha (d3113.31 1 113 tt ll s (d113thIlis 301313'I3'I3: is 13)
 
dliscuss Iic soo331-13-031l Iilj'31I 1131 fo31 ;I \3333:133', Ilia1311\ ba3sedI o)1

sJ)013)3. ites. I tin a311
k tha p l - 31 S 1' 3 IV(illschma (o311 3((3 llg 3313I na3lso 

indi3311olis333 p)3J)1l33Iio11s iS a3 l331'g(' 
 tl (d13313 hi 1333133313'11 

detl'lnt sit](]% p 


ca31 l'3S(3131to 
l)31133il lomo13I33Igi(3lI\'du3lo3graph cal;ly\'
and3( paras3i

(olgica311x. I was3 wol)3133l't. 1133113 if'iOw 51 3p 3lus who3l;ivt' spo3k3:ii todayl 

thev I33\3: suchl 513131 grouplJ) Arcady(l\ dclill('(I. W\' 133:3313 1.Dril (C31
13313 ill Pati >N3'\N ( '13oi', 113.31111313' \\;Is such13. qrl'313 ava\'33i133Are
 
531(1) 3.l33II)S 3\i1h3'ill 3311333-Co( rc11113.)
 

.S1I3IN: I3'g311(li~qllg S 13313:.s13:5: 113313' a3r3 (Ili1' a3 fewv lofi3's to bc SIIIJ
13:3ill Tha3iland331 l'1te'( to, s333333an1d33'333313313i3'l'('3 SolIl'c groupsJ3 
ha3ve stu3died Ow33(cost '('3icllic3ss of1 l113l33.i. 333:it(l\fit's 331135331313group1Js
 
3313:It()\\ SIlili(i Jo lwh333\i33 of1 migration31. So3 I would1( 111(3to say5 thati
 
11
3erc3;iIt'( Sol113t groupI35s13 lvi1334ill Tha1331313 . 11)adll to)1 \\'Cl 13)133:3, 

SIT'vill~ill(T A'\g3lIt\, \V3' (3313l ()1(1l1IO [I))' 3(fllil'd iI3V3Slg3Ihlols 1to
 
1(13:0I' L(4l)lps ill (ie( 331(3.
av\331331)13 


5V03(I:li Ti'.\.3
133 (13It3313'133 ('MII i bo'31533 cl Qu31)33111l I131~ 

£V!ko: First (d1all, I shou33ld 533'. th1at 131v IIISli 1131 is 3li1t'3:IIvliv\ol\ved( ill 
thie ctic0'1111e33 3plri-113('331(31 1(31'Clinical33 til'3 ( QX i13g13335(33 As fI'l'atsI 
know, (,.lingha3sot3 Is ('113:3:1153 31g3313st PjaI'I3l)'7l13(1n is u'J33iIIse
I'l]13'fo i13 l't31 33013( Sftrli I 133('11(33 3jil33:. Butl as5Illy (')l'tl to11 
13:10g1).
113(13 (ll 1this morn11ing3, 78'/" 331ma33lria cases3: i13 China a d133ile 

the 3:3St' of, P /aIi/lm , I 1):15: 1311(%l3lijS: 1131 313 13)3h 
That is what33 ! know about31 Un gl3115033 
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1 ;tillpersonally more interested inschistosoniiasis. I would like to 
make a relation of plant inollIIscides to plant anti-nialarials. I think 
studies on plant molluscides are iniportant just to give proof of effective
ness. A new tiolluscide should be synthesized and not t0 be used in its 
plant statc. Il6extract and purify the active ingredient fi'oi a plant is 
very exJ)eIIsivc. So, I think that IrQuinghasoli to be used more wilely, 
it should be synt hesized first. 

SAVANAr: I wo\()uld like to respond () he )revious (festiei(i c('Cening
 
wihether any place had been identified as a suitable candidat,,w for a vac
etic trial. 6tte of the activities (o the l"acultv of Tropical Medicine in
 
Bangkok is on the e)idemiology of malaria. We have identified a nuni
ber f1' lim) a ren
suitable sites. E'vn tfi()I,Ilv shiwed y red arcas as
 
parasite iiiI'esteCt td, rare in lho se areas is (itliie low. In fhct,
Ihe iif'tion 

since we have gone throuigh theuse studies idtl'fyiing tlit'poputlat ion and
 
variotus f), iiii ters which aFe inVolved in the Slrt;id f' IMnt-ia in that
 
region, we to people arte good candidates
have btil ;ble)h itftifv what 
for vaccinationl. It turns Out th;t tire iiiglt lS Who no1v0d toltie north
eastern ;rea are not th(lerainl probhcli. The main )ol)em itself is due 
to the local pCople who go from the village to work els.VfiTe, cont'act 
the infcti(o, and then Sl)read it locally inl (heir ,rgion. You can see thai 
ill this particular ,rca. we hae' idtntifictd what is It mos iiil)Ot'lit 
fhiclor and how to)apploach it. \V. have pCople who aipoach this prb
lent I)y examuiing those who con or iiutsile and adminisfic workin, 
tering ciloroqui tieto Ih cil. ll tihis way, we c;an coIt tl incidene to 
Zero in that particular reg oi. since we have d(olte zero epidIlti)logy in 
that area, we know their background 1111tiune stius, eVen thoutgh it is 
not related at all to protection. 

St1I.isr,\N: I have I c(olnlun1elt which the experts htre tmatv cottsider. It 
C)IICCIIIS those ]J|I(;swhre tlr'llS issioll of'rllitlaria is seasonal, Such is 

India atnd Pakistan. The current method of studVitIg the )roportion of 
f1ciparun and viVax in those areas is that monthly data is accumtlated 
from January through l)ecember fo, a pit,'icular year. These data are 
then compared fiom prior dala oi cases of falciparuiri versus \ivax itci
dence. I think this is not an arccuratC IIIe;ilIre,I)ecI' rse faleipatruni 
transmission is mainly liritied to tcouple of nioIths. There is also no 
relapse in falciparum. Vivax has a relapsing nature which causes the 
accumulative data to ultimately show that there is not a high proportion 
oftvivax and falciparurm . I feel that this results is bias in the data. Does 
anybody have a comment on this? 

V. P. SHARMA: I think that the comparison is accrrate. For example, 
when we were involved with U.R Thrai, we fouind that in one year in 
cases done on a daily basis there were only 19 cases of falciparum. il;,vo 
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years laitte, \w. 16111 9f0% fah'iJ1i'L11. This W'OiUld (Il,litCtly show that 
falciparilui is increasiiug. Th're art-(. p.ak st'asons which can hx corn
pared seaso,-wisc. (1 )uml'sI, ,vailt t)) iIcideet'if you tomiljre tile offialcipartiru l las+'t yer Itothis yVC;1l', \'Oil wtOUld nltiur-alk haive I()t Il(he 
e+ll c ~i.tI i'C V t'" illtW (' I l cat 1011tt 

St;I'ia.:\N: lx;acthI'. "hilt is What I am p iting tut. "lh' (iomiparisol
would bIn de olltt it nilolthlv hasis, It(){(nilacctllitlatlivt" atlril]a (]ll 

whiCh COuld CrlViI(C a1biIS bectie Ole is iclapsing ind is n]oiIc 

rela)sing. 

Silll t: I w Itid.).ist like t)takc I mIi(oiIcII first to thank (tli iade+ rit
fr., )r. "ragi', 10or tlct'execelhct .)b he has (lIOt'. oe 'fthi objectivs 
of this con fre nuc' was to prvidc itIlicaills for0"tel'lctive initirllhainge 
between so-callhd classical larasitologists, 

ObI A~T',(ldSC('i~ iMS ill O IhtC dStl 

iiluuimlpaiasitohgists, and 
itinlectilau giihgists. I auu plaiticularly \t' "raltificl thim Sincehel 
l)g(.iiliilg ()I' tik ll'te' ((-, tIlls goal hits l cit'l hit'vetl. I have 

(d'11Iullll()l)ril.SI t(l()g Ui(Ilt' llu'' 

biology, ,and "lt.assial" parasitolh)gy act listeniug, lj+ating, and 
l),ulticipiting togtelr. Thank vou verv touch. 

http:ll()l)ril.SI
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CURRENT STATUS ON
 
THE DEVELOPMENT OF
 

MALARIA VACCINES
 



A. CANDIDATE ANTIGENS 

Studies on the Development of a
 
P. Falciparum Malaria Vaccine for the
 

Induction of Transmission Blocking Immunity
 
J. I. E. TII NIMta\\ SSi N, 1. ]PONNt .RAI, A. N. Vt"ENIMIUI EN 

Intli/th tl,/'d,a!/alara.si/o .(4', /0(/ uly 0/).Itldicinr 

NI. SSiHs 

LahJatort'qf A1h,'(u/ar I)'i/.J, .K e /I'i(',l
WIWh 
'.f~l'qlA'l~e',,,l,
I :iz Vrt'hr//and% 

I IlttlJ(UCtiOfl 

The induction of' iransinisshmn hhcking imnnniitv inlavian mIalaria 

dili(s a s a Imltentil tool in) nihl'it control was rlpoted by (Gwatdz
andl~ byV ('.D'tC lcr tell eartllierl IItf - hr and C fo<llowing +'XI~t'illltels byV 

t lhnlltilnizaltioll wit exl lu~ IA6cf yi (1-v lFlr c((I]tla l ictt'S Was also,(1(Illloll

str'attd ill a I'.yo'li r4odhent modl 1' 1an(d it /,t 'P'iitl(4lrk4'\' it'l. 
ds forI c tr"nThe*introcl tioll of, In tit 1h i i/lo ((111ill41 /o/ %wis 

holhlowkd by proc4durcs I'1'tl' pilduit4tili (& g;tnctItottvts and(g.alnttl's 
as well as tile establishment of, routine 'ill/ 1,o 4411 iot ' -
i 1 nf/ tnt of 11 s.i) 

1he a"vaiability of gantlw tes, ,a2tiitcs/zvgwst, and,1 4ookint'ets wa;s 
basic lor bioch illic al and bl('(liologital studi's (ofthese (h.\.Iop
mntan stages A' P ./alhi/hrll. Ilil tle NIHl ,'(scar( It grtp Reiter and
 
co-workcrs \,er the first to dhllo Strawt thalt 14not4loital ant ibdics 
(Motbs) against lnah-andt'lhntlc P{,allinaormn gatlitcs c(u(l inter'ee 
with the spoi'ogolny of t ar aItsite ill tItosquito s. , Ill itlost xer'iments 
etl'ective transmission blocking activitv was achiteved mhl'in il(- rI'cs
ence o1 ('oillph-int or by thc synergistic action ofltwo differci(it MoAbs. 
Ill later studies ill this avianlinitol it was shvow, that the MoAbs pre
vented til l fertilizattioni of ltit' ,rogalltets I nlicrgtltetes. " Simnilar 
results wT'e b0tainel with Pdltiparuna. r2A coml)inaition of tw'l MoAbs 
against gainetes of'a Brnisilian isolate 7G8 st,pressed the infectivity of 
gantctoytes in whilst inthe absence of' complement, theillabsence of' 
Comnlemnt (with one exceptionn individual NloAbs were not able to 
block Iransmission. 

The N'IoAbs Wer'C Used lor the identification of target antigens of anti
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gaincic illillitillity. TIII-cc gallick. In-1)(cilis ()I' P 'w1linnown (d Mr 240, 
5W and 51 k, wcrc idcntificd 1) ,pc(ifi( Nh)Ah', 1)v [hc appli(ation I& 
stlrfii v labc1lim, w( lilli(Itics, SDS iwl I(lylaillidr Lcl (Ac( 
parasnc c\fr;wl .. I' ' r i:IL o .111(l ltlllm l-d by ww
radiogl lphv. III Ow ( m wslwlldllit \6111 P 1111ti/wItIm scwal 
siavcs :I similar m I (d mkj( c pi,)Icill (d \11 260. TV dnd 53 k, 
wclc pvc( ipit.llrd !) , III( Nl()Ah I - AN dvill(on'll-owd in bio
S\Illll(.(ii ! Ilw llillt t xprrllllrlil, if %,I, hm ild Illm t4alllrw ,tlrla(r 
pwiviw, \\(-I' ,\ 11111ci/rd ill ',till(im \ If , hchm. ,.If Ill illc 
P 'williflat'llm llwdcl it \\ i, 11,mll 111,11 Ow". '111hc \\rw 
Owsizcd inftj Ill" '11114mmlill" 111rdillill .[fill dl:o a nc\\ cl ()I p1l)(mins, 
Adr At Aml it k, "tip 'k1111M."i/rd 111(1 ( ml (kc stlo I'lk , ()I 
(w kiiw irs. I I \ ](-,fit%\ III](- o)II illc zyL (IWs. 
and imkin, ir id P 1,i '(ipwm 11,1\ r 1wril ('11.11('(! ('111 indcl)(.114 ](-I)( ly ;n 
(1111* 1 11- rt"1111, Ill. w\ ir%cd ill "Ir'llul d(i;Ill in ()](Ili (4)indiill tiltlfr. 
I Ar 11) Ilw \ , ''Illil ill ill, Ihm I, [cnh., Illd if v,11,11 Im ilit's 
llc\ iIII(jII1I (Iil1II ( 111 lot Iddcd. 

1 . StIlLI( I. Lllwllill, ,I Illf( I(w mirit-, (d I P lalip(mom kilaic NF 5t 
i:l 1 (.1 1 1 A I'llw1lud all'i w pllm ioll h\ )I),s 

It,- '11.( Ill''b ilif\ (d ,()Illr \\,I', d ilh i cill ill 
dw c (,I Ih ril( c I)i ll.(Itl( ill,,, Ill\(. IM T. Iw ir 
infi(ir p(,kp(-piid(,, id 2-M. _)t . 17. ind M k (mild [It- duw(wd Inflict 
I-rdmiw" itild(i 11''ll-lu(Im ill (1111di(il)w, dw ;Ibmc pr(licills 
dclllw llawd I \If td .;(V 1, F). I ;. md 10 k. I If(- 18/ 1.) kI) (Imiblci 
did nw wp llaw Inflict wilill llli, ( Mill''I ; tmk wlc st-cil at 
:):;. 25, md If) k' ), I It(- \If mAri iimi-ic(Im iw, ( midiliml, .\ill Ill, ust'd 
Im. Ow ](.,I (oflilt, w \ I( \\ Nlltil I, hiz-11A I- I, I() Ow \ lliotls lww 
will" 

.Sc\cvil M(,Ah, ( ;'21-1. ;21-:;. 2(d 1 ;2. ;21 -,) ir.i(icd \nh Ili, 18. .15 
kDdmblut, mnr (d ihc , , , ,piri ipi;,tird ;tl,(j dir 2 Wprowin. 
Allimmg1l ;I \\.I', Lthcllcd Ili Illc ,-) LI ) 1("-'ioIl (his milld If,)( be 
1)1.(.( ipilatud b\ 111\ (it illv c NIIIAb"'. 

2. linim m ohl, I u"ill" Iw k ( 11)11,11 '1., \\(.]I a, 
ulmial ant ik)(lic, '111med I ic"1111 mllr \Ilal dilicicill Ilmn Ill(. alm\c. 

1lbljii did nw bind () 12:;() kI ) piowin Mitivt, it Im-c
ripilalt-d llli , prwunl 'dirl. 'llilatu h1wIlill". ( )II (lic whrr Ill(
scruill (]ill pllollillfild %\nhit 25 kI) Imocin Mii(li no( 
labc1lud if; i(,dill.- it'll. s(m ir l)l (If(. by 
sclectillf, 11.britl()Illl lilt(-, mat lmiikvl rra( wd it) ilic W(mcd 25 kD 
prwvill, )ilnilall M(,Afj ir;i( iinq %\iih(It,- M kD pr( win \rrc tcd 
and Ilv-sr I(-( (),,-nizcd al,,j ;I F) ki) pjwrin. 

:;. St-vell irall-sillissioll 1)1(1( kill,,, and ci,,-In n(in-blm-kinq anti-macr()
gain(.((. 1111ibmlics \ ulc idvillificd. 'I'llu nll)]c( Illar vxigills (d pl-1)[cills ()f 

I-v( ()f,'lIiz(.d by (Ill- Nb)Abs and Imlychnial rabbit 
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scI'.li1 acl givcfl inl Iile 1. TII)14. 2 g'i\4s illwi4l,t 11m w\iti1 nrdI( I() Owl 
tltransission I)1ckingL $)414t\'- of$the (1IThew bI d1iI)44ij(s.1lockingL 

41.Thie stre4g(iIloUtr(lllIIissivII b)I44k.41t4tj( ( 411~sm tilt%\() flicions: 

4c4t44enfrtation 11,4 Ow4 Sp(4144' al1l 4441icS :111d 414 (j11.;1i14\ III ga4lliet44(','s
 

tha~t ar ltilvcld(. T111 iilsity 4)hhl bll)4)kim7. tlttf( appcarcFlItvelse

*ki'v44 I. .\1 i114 (d1. a 41 414 lI( ]I pilm 11 Jall 1144,Id ll4441141l11741ll 4441444144] [j] wk 

dirct4IgIi/N Ird/7P744l 11'llo 	 ( /1.7fidt/ IXa 

2;18-i1 	 15/ 40 2.5 
1I4.iI'l~ilI4 ;j I + 

W it(4 kil, , 	 2 )1 :;'- + + 
alm4il44114. 	 :V21.2 

F) 	 + 

.421[81 + 
1771 + + + + 

:\444-I1I1kng 71:1 + + 
al I( 14ibodit, 	 2811 .-+ 

3421:1 + + 
32F62 	 + 

2 F71 + 
421 72 + 

,i4I ),,* ,I)l7v 44' I vc 	 d1.1 1111i- tl (U rb no pItm mI 

am ( r IpI'\ 1142. 111o44 	 ,1 44444.i,. 11 1.14411P 4444444 lp'll/u 

444,44l 4*l lot444*4. 	 .1\4(l o )%/ 

17 7',,77. 17 C;'7 ,, 79~4~~ 4 (14 7/ 

2(1.:297!(2 27) 21 
31 F 1410 11) 17T2 2-I 

312 F1 74414111 	 16 

31211 	 7I 18)F841 

17 71 (4()7f 

1 41 ItI I II 44444 4.4II 44 14 44114 I 4 jI IIIII4 44 I I( 	 IIt I4444 I 4 4\pl444. I , .lIil-l wit4 

1444441I III711144) 



itt' ( 4l i144,1141w)1 (I p 1)1444lisim[cti()f44 II I (Iilll Iti\\lturcs It1 
should he44I~cmidt-1t1 l ilil ll lw 144'.',1444 expiili cl14 Ihc1Iltkim1 44 e ()I'.\ 

44111Iliolls 444414-14icsi4) t N !4.\is 1444441/114c l-ilh i til 20,00 pitli 

144441 - 11441 cli4411,4444 ii) lim m I41(1 t\ J 141! 14144tiol"A lil) (vm 

lisi (m s M 

Jllm11i14 1414 I' m jlj 1 l4 h 411" iii 

((leltc Irmi.141>i i ilioll414441l hc ;IIlc c >>4\. ilIc '4l. 'Iii 
() llb I 41441.\4( lI s isii blm kN-I 

(4 mIV4441li ;21i( 
().If m111il 4

44"l14 i ,m i44.4l \\44'1tfill 4 II t 4414i l4' 441 

;i,;d. :11hlll(l dI 4";I 1 m kci .\lX,' 121:7 44diuto4\41ll ts 
5.) l l inhbi 

\'\44l' c 41.1t . 111c1 4 1 11)( hlu44 clilm1t >5 i il'I() 4 '.44)1.4)4 4 l. lm 111 

544.\i I b55,4' whil444444" ll.4 'o 11444 1) '.411l;14l t ls l purf'.4' /\4414 I4111114 
liii kit ll'm l4icIll.,ti tiiI itfillki441I4 illt4 i I 'M 1 11) 0 li41 il'4 l t' 2:4 

ftil . '~11m~11 1.44141 IIpi . \\wl4 'I44 4444-, 1 ))l;41wri1llj .mi m rd T i 

11>4444444illm ldthcti il 44 .dI 'Il'. .441> it Ill 1 [1). II)-A1i414' i 111M 

X t44 4 4> 41Tr 1441 01 Ii) 4 141 p\4 w( (,w( b1111>/.444'kill" Nl~t~ ;,1 614 ,l 

tttti1l 7I .1i ,544 h\;) 141444 \i 14i~ll1444k41)A 7.I.\I. :4.4"1iimi"lI44 l i .1 

444444/25t') I "54I, I I4444 li( I till> im44 m 'll ll i lli~ti(w ildlIbc'(1Jll 

(w1;Ilit )-( l \ I. 11 I 11 4 1141I4 44 111 14.li'. 41 1/I''( 1di il 4 ih44/Iuhch14 

11114I11444 I I. 114t 1 (.I fr \%i'Ii414 

Niiitt' i lt 1444444144> tlc I ll 1 Ow4)1-I' ll I, (~sdIl 1i4414 Ni lli gi 
lilt' i'll( itt '.4444 im4441> Iiiii 11)1 111i1 i4414' l h - 25~tii 

c. ) tI 441414' cl1111l 1. 1m.( )tli ilhllv 

t' fi1t , mi444 ;i I4)\ h(cd ill 

k 'I) id14 fl~t . 4 5I414 . 
id , A-6. 1lit Ippit .I i 441 2II f 18.III IIIII I t I 1114411 ' V.4''.lI I)14i 44 Itil 

ill 44't)itld t 441 i11 4444 l 1t (d.tl\4 ,111c [.,,N 1 l44.li l.(I1C5
1ff. m)I 12Mil ,hi' 1;l 444l1k~t bl44;\2811, mda iwtt44i ~)t'kill,,( 11 
2141H)it41%4 i kIIl'> 41 I(lc (1;ill*I fpoillH) pi ;''1)) ;i't nyh' ill

p1'his sIgg)tuil! th-1pit' r8f 1411lI ti[i)llit IRMA.tjiti'I t 
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specifir way Trhis iss pt orttod iqy itl i((itg tiat ill thI itnltlltltlioh t
ring 'xp ct'tri kl) proltin (-h(l([ not I de'tc t'd. "l('211 kl),
n ts iltc 210 

48/45 Pt)(Citts arc hgt (it (fth stlurthc
tilonger l'tectabhl of dt'veloping
 
ookin,'c's. A pl(ccitrst ,.,i-pltr4 ,h 'lIatiutshi of it' 
 2:1( ) l)pro 'in wilh
 
an',' of Ilhc ho\\clr MI. 'Inti"ibcs has notl ycl hee) ;I'.riltcd.
cnhlll Tlhe
 
illi)porlillitc otili' 230 kl) protecin intranslinision l o ingq actionl
khd is no(l 

cietar. ( )lily o ni hoAh (2 1-ti 2).\whIiIt I-(logiiz's Ihc 210 18, at d -I 
kl) flt tiis, hi ckcd t lie i iottl i is lot (hi;l whtcl "tihis ws fdue
 
to its rcaclivilV with Ihc 18, .t51,l) protin is X(ll.
,, 
a 


.5po ill dotil9. lhc .8 t ct is Fl'scil in (fic galllclcv Icsa ;td lt 
explcsscd li Ihlc silil-icc i t ncflv clltlcrgcd tlttci ogltllicls. Sitlcc 
rantintissit No(h king l.ct.I-\bslllaa lilt till' ling with this iolltl in (lut

li i,tio Ilt appai s ItalNtel li'Oil yNo11, 3/ I i)l cltn l s/oo (4sitCcs. 
ft is playthes lt t s"ll ;tll le i fillt'i ri 'ss (d fIrtilzalilili (Illi 

-.
tf "llcit till bn ic labc 

iliciils ih 2il :1ii (rd 1, 4t lfls ti Tlhis d Ii)l\

ll rit'lJtll \Nai'i() ii-i'iclicf iui Ilsithc\ elling XpIl
;tot (3 tlihci. ilth'l, 


t'vr istIt honifir lt i t l'lllc I ntelnw i;i clt '
s s tll) .Itat'fl ill belt'w z y' (oil,gc a11nd o kintc ic . ( ) o1 loll'(l l [il l(d liili fin dlin g s,i l l P? ('(I/ fint(Icr'.. it 

slct'riisitli ia! im) dil V4b t kl)ii tlp t Ais an- s( 5'il ill hf'( i;;lst ,r(IS.dhiri-i()()kll(.I(. dhc\ lollclit. II
 

lc i tl,ant (,liilcscd thIh1t'il t 'i) piitl ins I' IitI lilnt (s1(ii4'it) ilft ,
 
<tioni o fl s t (K lofI bv iliiinlic() Liclioll iti \\''iSll
c,) ,\.;Isf it illio 
ilots. Tol'-sc ili jltllcsilo\ vc fi', sLIsiliV.inr 


tcd cItt( frtins aiditcl c ill it iivi i. of
 

, 6)' 11 byt I)T1"i hl 
I t onilyll (fl)\\' 'l tncit f 


5h m.'JIb]olci f)T'TiIrcailtd pilt t il i kinL g ibll.\ s its well as'
ins i 
wa l o-,(1 'i ota15 ( llyifl, iu shed. his lig, [l,ii;11 ihcsc
hiave,a contfirinalionla tluire.
 

I0. The 5/kI kl) .il orS W d &inMhtltirCl'ii fulchol ill lWtc ttintlti('Vll!s t '-(TCh'CltC'loniWCSt',,THlNO(Sl. Tlheseitsl~tgt, by\Nh ,,\ls (hfl\tla 

Nl,'oAbs.(3/2F6(2, 32.)1
61i,mUll 32;1 81t)<ilsol showc{I a polsi,iwv ininlinof-lt 

Btior oil li\( l Filowing slillit' l alling lf lils ., vnt lict litlpe. 

hUwvteola,i lio oflllhtncvts c a(i ol"csc latbellhe95binds.,'\pparclly ilhe radio-ioidiliatiion illlel-c'lis wilih ill,- inhding of(- linli-

Thie significance oftih(Av prnnviis I'nli lln',;tlic r sWne nolin' hoflmf e 
MoAbs blocks ihlic forinalioin of oiocy,,s;s. The 1(0kl) protein is plrc
dloniinantly, pre~sent wvith respectl toithe kl)5., (llltL
 

In two-dilnien,,ionial PAGE' the"-5 kl) Iproicin alppearel-ld 
 identic'al to 
liet45'kl) !)r&-in Ihl talt s withi the blo)cking NloAb 32F3". 

Re'duction offlhis priote;in by, the ])TT recsulted als() illaishiftii Mrllo 
.58k. The!clpitopc p~re t,l oillboth tlt- ,4,'alid] 10 kl) pro~lteins,, hiowteer, 

was lnot sensitive-to re'duction. 
H . 11vit 25,kD lnrinh is already p~resetl in inativrt ppiliictlcyhes.
 
B'iosyntlhctic labl~tling cexnm1"lcnBil in sy-nchironized ,ganilctcy'ltscul

tures, cointaining gancetocytus only, (Ponnuudurai et ;1]., 1985, ill prepa
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pr a] oii . itllIJ';Itill. IIId;tL' tJILL~~IIMIs 2 kD 11111 Iill Is~i l s\IL'LLisIcI 

Smaill LII IL( iic i i~ll~ L''/\t( ;Ill .t I c ill JI(t'i (of Itilitl .tI'i NLIIL. S 

agaist [Il l Ill ilL i'L i W cIliIil Ho~', (dL ill wiL'II'lillc i IlI wId' (mI 

ti I I S LL'Lof I LI Ls.Ih) LA7 F()L1i laI I~ l I' LII(rl ,m I I 1111 IL L 2j 1 i' I 1I 

NJILL l t511 s )blL i .t..) milicL I c i j1111,11till iI I ILLl I (ilL .Lkc III i l ndII 

UL illg StIrL' LLL IIIIII\IIIm ilii (-It(o, : I L t\ IIIL I s \;IdLL I I t If)I Iii' aL; 

L1';IL is\Lu l L i lI sLjt'11:rdl dcIt .1~tilliwLl-l~IIL i~ijl1(di * LLLLIdi IIIliltLI'I( 

ILitu m aIL( li l s It.~ Io i s h m c\ .r rIi - m l.lic 

IL II'.111 c I )IlSillm ,(O tp od (1m i~.T cs g 

;1 Il 

dwI\I I-sIcIil 1KI115 SIi~~'N ( . IlLc \iIlit( (LII 

q(II l I [~l lsLp o iLlLI k \s ;iL' I~iliItlll \\L' l'L t thSIl ct'l c y ill I &L 

Im Ow ll(S-Il lltI i IlL I i 

ahiomdI i JLiIll Ip i ,L I( kill i hlll'r (dii (I t i~m ls\ i lm t'LL,, .;2F81 l ItJL.l' 

Illl ISIlJli;I )1)( Ill mcisl L(~Id '.Il 1i(;111 11 m . Ilo cT l 

(,ith S'1 d Lll1tiklLL t iLL i il~lI'IL .I )I l t(I I'mit ill H il /V114 ti iilmrl 

12. 'I (.hhil1'11,1 I(SIJL i i (h't111cI(Ilml illL 6~tJIlIuiY iiL1hi1hlit' 111111 



IDevt'Io/)ulf'n of a I 0(4174'fi)r Iraiiviii%4 on B/neiii 139Amtmmlhflh 

ltlkcs Jpl(' ;lit(] t-spiuiahlI\ l; iat t~ suhI'firlt4' i'ridci'ihhhuitgtl ()I' 
IitSt' alli mil it~s4 

14. (h'miiic I )NA\ liiais ;is \\(-I] I. (Ac)NA\ Iiltaiijs pi c111)111m 

whchdi I(;. I.c \\il am; 'k d I .M()hns~. 9Imv si I h e8Ib l 
.'I Nhtibml, Ktcl I...Itid(. LmklII)II. (dj a. r'abbii:.8l' 1 1. ilc 

18.r Iliil~177 1J4~n.i lJ q 'ih Alir tinl8)~lt P4I1:871-67%a 5 ;il(..i irm 

i~aru u/ni.87:11l-Ir4 
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I )isctwssitlIt 

IIAN: A'Vls \.il tis h(1cNIC: C CI l t Jilli Si:lilc ( lme slriln D). (.,l'tcr? 

Nh I.t"ISSSF NoliN:.wc ariiilsin i, tni"I is it,' thaitwis l)th;ii ' I'ltll a
 
palien ii:t ti i d c \itport. Tlhat' t
itill a' - , I t eri ami.t 	 thel .
m id li its1 /\Ihc;llmt p r m< wlb eca r y N I"5 -tliul t- , s t h +ulinic ,te s ts ,r it v'c 

pndific antiN tinllc itih r ( tf c itts.t(l 


Q I-F~l.SIrAONl : 	 thaslflI' (dfth ' c "cin thetIS 11hcIc l t ",,mic il liff 


reC I~sui tslc\v-ccn \()It alnldDr,('.it'cr ' i dcf 
~ tt dr' rcnccs?
 

issi.:,'v results are ;ilmollst simnilar. Itfc talk a.,X,t'%,. I think (,tIli 	 ititvairi

tc ctedt . 
withlDr:lN.( itir's th 23Kiith t hIc thinkl., 

(nls Itlillr tatwi ills that col b dIecii iti a sthelia,tr i c l,.Ilcc, 

1scr,;in.Wisith tii\-	 I( 
Ib it) Sicm, tIsn, i illprwcclit-, wve ( l tliil that. All our
ninomltals rcawi "ith .15K.Nnu the ()ilt( dt~lrects+with 2:I(OK docsn't 
lbhwk.; at llt. have'lIl ()btainctl, lil wettrict/ t()find it lockingW e.' aIlh 
lliolcch-on laigainst -,:()K. In l l ition, dtclc ar-c (fill'ccceswith regaurd 
(o the! transmuission tll~okadrb. Smile (it1 thlcir liltm )chAals needethd cilll-
Iple crc t. All mlut ttll~nmclals reolet \,,ithomu tll(- plcurlctttadit ioni ~ml'cn 
inlthe(trismnissi n Ibhmckadc. 

NlrrI'cIII;I.iIl \-'()-sit(. in nl n ;S tilt(. a~,: li (\'il ra liync'i tv dt ils of, 
that I mlissr'd tI)mmwit V.(,it wvhcn ltlu t\vt'extenlt. 1)() alwayVs gtt aIsignal 

l Uiltmilchnal ,ttltibly,
alnon-!bh -king aindl -kini, t ill clnli li iii as 
eiher Owl C(q ml il' (w,WeltIullgc, andt (h) '.'ir ln'c l"gt ;isignal l,'cryonu 
h a v e (\,,blm kin g aulil%Otic s t,nlc mlv urscly', Ixtwo n n-block in g nllono
cln;,.s ill that lparti(tIllr aissay?! 

NIFl:twis'l.-v+'+;,Si) far:, all thet anili-INl-t5s reco(gnize thetsalunc cpitoFC and 
tilt- anti-Nl':i d+Itthetsinlt, whether they aure blo~cking )r-tnot. I can 
only say that we halve sitfll-robtained evidecnce fo~ra single epitlopc led to 
a nonl-Iblockitg and alnother cpitop~c to a;i Mt-kilng Iltl(u)Ihm]l .1 

V: N tUss E.Nz WEM:[; 1 %i y u s ay,, maylthat the 22 011 b ecoq rccipittted , but 
is it possible, then, b\y usilg'this t\,,'-Sitc assay: toldemnstratte that if' 



IDezelupment of a W rImmaunjity1wil/rIansmixv%ionIilockin 

\'aii ucapturie with onc andl 'otil tolie with airti-22t)K, \,()0 g('l a reac'tion1? 

N4PWXX'ISSF.N W itltvu hltX''\\'eC oi ur1 

PLIE~iA i.\SIX.\: Do \'otif kiiw Ii tile .15 proteil, whichei is iceo.(glliz(.( 

s nle 


MitWISSr.N: ICS IllteSie pimoteillt dfiu ret l'jlitpJtop. 


Salie1W eegli/a'li K' til 0011- Ililkinig onle 

And ftle cpi
topcus arc di l'Irrit hue;oise ile Hot king 0111tis seilIiNxeV to letiit on and(
!ie( tloi-l-iockint, ()flit iSn t 

/.X.i.:\\'Ili) Icspuct to the cp i!opl' aiso, illc tIt~ thil oite ', til 11)1 

Np-lXisiN: ilillltl with the~ \iviliIltiil. ol doe sayi~ th11at tii il~l i

mon clna glittucpVo(':(.ic e So, Ill Iisll Is 11 lilb ll 

NI ill 'X\lsl*. th Iee siilnlt cpto i a t a1k) i l 'lli II, ill lio XX;V 

tN iFit\V hltNXI ii ot(I itl it X'ha 1.111 ItiHll \Vc ,Ii tlteA II~so 5XXI' 

N1it:XxishotKN:b a it IIillii rt';tetehbiOXlodi 1111 11 111(oth~jic XX'i115(tl'X'ut' 

ILRN: Csittzi~i; Do~ kott ivithat tll tch~Iiittliitiitit til i Ow yof need 2 
ingtioh ygwlilii It' m ilioly ts ut inhihit ion, Why1111ililof ollf iuh? 

I 
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NIFAIWISSFIN: YC.S, il'S 1-3 Ing/1111 t( "'cl cmllpIctv hIm'k-ago. With dilul
tion ill) to I.x or 5x, I= stdl gct i"hibitimi, but n(it ill) 1() ;md dial 
1-claws pn)bilbly lf 111c ImIldwr Id yle" 111,11 ;rv pfcNI'llt ill 111c 
b1m)d Illc;tI 111;11 \r (dicl. [Itcm. 11c( msc it k ahmit M-21) tim-,-s high 
'ISVM t WM Ild lilldcl. Ilm ill.;1I ( m ldi(im ls. So, it 1 a \.(.I y dilvk-t I-cla-
Allship bt-mccli (hc (cs ;111(i dic (d lll()11()
cImIZI). Wc ill-c i ill',' mll dilmit)II cvrlillicills w d(I (It(. transmission 
h1(),,kiji,,, (,I' mit c,\pcrimrw.,, \6[h lmvcr numbi-l- (d galllcwt y1c', and 
with lvdtl( .d milmilirs ()I*iill 111tilmg](6111ill. 
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Introduction 

In this presentation we wi liscuss the rationale for the development of 
a t'alaria vaccine containing sJ)orozoite antigens. Such a vaccine, if 
successful, t ru )r(Ihylactic: Would diseasewould be op it ul1(rvCnt by
inhibiting thC penetration or dCvchlnllnt of sporo-zOites into thi host's 
lie pat ocytCs. 

In atnlallllalialt h(osts, spol'zo()itCs (hcvh)p texchlsively ill Iiepalocyts. 
The pen etrtioni ofd j);l'aiSiW illt thes lOln-l)hagocytic cells is i,'ttak
ably fast and eftticlit. i'ctwecl 1,( and 1 () sp)Zrooite.s call infect sits
C(ltiblh1hosts ;tll(l lixeCr tll)ake occurs in a fk-w minutes. i It scems \cry
likely thcrcfiuc not only that specific surfitu recogilition processcs take 
place, but also til;t tile IlltIbrant, Idocts of the paraisitc ilvolvcd in 
this interaction wotiltd )e,good canlidate ant igells fin, tle levlop)llent 
of 'accintes. 

\Mtccination with Irradiated Sporozoites 
Immunization with sporozoites was first undertaken by Nulligan and 
co-workers, using an aviatn lmalaria systel"l.-' ley fiound that ultraviolct 
irradiated sporozoites ale highly illlolunogenic, since thev induce 
sporozoite-sl)vcific altitlodics protect birdsand immunized against 
sporozoite challcnge. Nore recclltly it was slown that irtaldiatcd spol'o
zoitcs of, rodlent, sitlian, and htMIt;al malaria alsO illCC sterilC imlunlo
nity (reviewed in reference 3). lIll1l1tloizml animials and volunteers 
developed high tit rs of anti-sporozoitc atltidiCs IllCasureld bv thle cir
culnsporozoite (CSP) reaction, indircct andby inintltnolltlorcscenc, 
by a more recei-tly devclopcd radioi ll lnu noassax; These antibodies arC 
directed against the sy)Olozoite surfacC aniladh' )iological activ'ity, since 
they netttralize sporozoite ini'ectivity in vivo and in vitro. ,
 

Protection against sporozoite challenge and the corresponding awti
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body response arFc both Stage and sptecies slpeific. A silIll numlbil)er of'
 
hunlt volunteers h've beent sicctessfully \';iiiiccillat'dlib Iclt'cit .x])()-


Sore to the blie orfP lf/'alut or 1. via'ax-illfetiCld irraliftetd ihos(i(ittes.
 

or nte.rest ;i nd rhele'iuc 1'0fr \;t(ccillt ',IW finding (hat
I(\'efolcmt cit 
tilizaitioii tll" t'.ogr;tphic is(d1ttt, 

tcction against ctltffeit e with Sl))I.t()iti(.s l'a scries fd'(iflo.-ic i istllites 
(Of'thIcs;IIC I)Ll~tlodllidt Sl)(citCs."
 

ilniiu with ()f' iltpalrasilc iilitc s pro

].NI.'N ;IN ItITY(()I: I.\H.F .SI(,(Z ()ITI.:1-SE V 

Anlimu~s ('an alisobe'imumunizcd with It,lio'tlt-atttclitl'td sporo)zohtcs, 

fitltwed by stpl)plc'ssiv thug I ci'ellltt itt l)to',cviit pIiogrtssoii (fd the 
illfetio. A lagoe p)poltiio, (d'itdividals who liv( ill are'as of' high 
inalaait iuctldt'micly, whc'r' thti ey Ircfeguieliily txposet tiheto biottf P 

:1.)~uI
fillcip)111and/o vi,?,ax-il1'cccl ttSllosuIt,. dlisplay ;Il(i-sl)(rozo)itc 
i il)iod('c .. \ htigh ])t'it' i te) nt el i't' t'\ti' artlii ttl(ms (ttli's in ;IS 

whitr tillii'lillSiitssi(tll lists s vtrl weeks iit()lds.StISoll (iil\ (t it 

y(u ngi( ittl.. ll Ihc Gamiai \\tsI .\fricl, Io lm 0'1)%of ilte 
str' of inilivjtfttts tt'tt titit\"vetis it1oage. prtoduct surfl"te hittrcs
(.'llc,, 11l1))1 itmct1l) 10.. 1ipazmil. ;porw oz ) t0"Iheciloi l \\it /;/ ilws. (h~ 1 )t'f 

. tt tf)IVe- it t i hi-et, -th f titihirlt'llti t))Slii\u. , i ltr b1c sall tton
ttititmls.:
 

IN N.%ltN(CHE:ll L~(.l \NI ) () ();t. . ,+\( II]'ES ()F: (C,, P)R TIJN.' 

lh otuti ittcillH;lt, tfli ttItiIt iitetl jiv s~div'trv "l;tld SfitIttzttiies is 

onifonol cttve xv ita ifit ;())() itwil Nit30,)0) 60,00Mr ptlypeptiIcs, which 
ht iei 1imiit oi ( :s prtteills." Itis proltli]eIits CHittt titztit 
that ftelse inllilties ;Irr iitvtIll ill IaiItlr;ttiitt be'twee spttrt

-
:IWIM Illlcllbrl'ict. l t l ics to)(C,"pro
/A)ittCS ;tInd. tilt'h, '.RltC M l)lt'hd m ti 

tills and( th irFllb tt sporzoit1cv it, )h;lgcnls ututlize iiif't'it 
andI'lti / and ]vl'tlvt slpol'ol~z i ltc litnll tc' ,ta llt [ p -(litililti()ltinto 

'
l cl cctlls.'" 

I ihitltictit sf)()I*×itciles fountd wihinl ott \sts, Ill ilc illidglts of 
tttsll ft;tiito t.s. ii l ir 

brl';it. andlt arc'tlim( it1l'ctivtc. " "'h tclt Is at clo)se {t'llpl])(dl elt'liontship 

:\not o it;l ]itti o 
+ 
tt (:,pl'OIett in the to)ilt Ilell

(hwvt Idl, 
o)fCS, ) (rt)+tt',llmbnoll e )' 

btmwe-t' tlict llil~l slporo<zmwtl it1t'ctivitv and( tht allppearance 

lthe.iar~lsitc, M otre. Impor)tantly.,, the 

;tli) it;ti~t t'tt f (>,' uiY ltintiplli llt itth 1 Sl))ili lit ('(reI;tliratl lt ie t)zitt s 
laites well \wii lhteit (;tt;utiv itt hi (t l)it'tt iti)u illttherwis .. stseel)ti
lehhost s.II
 
The (cs"lproticlis of," .4)(Iclit, slinian, and hlllua Inllai~ para;sites 

have similar Sit(ucturall, bioyttsvntlieit:, iiitiithl, properties.and ttlgliicl 
One itesting feaItolT is that these parasites shed their Cs pr'oteins 
when cross-linked b~y aintilbotdfies, forming aI long tail-like precipitate on 
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the posterior cli of' th tp'asitc, tilt- (SP rt'action.i Th significanct 1" 
tht CS]1-Creatn6 is not clal, bt it is certaitn that tillost or atll pirasites 
which havc undltgontt this re'action lose their Itiolit v and I1ir' inlIc
tivity.V
 

-Thc CS protinls c)nsthttv a Illaiiw lohs',ntlictic lproduct (d spo€r > 

ZOitCS. Abotut 5-15% oI' the 's-Ihintlhi ti' itcr)orat't 11 pio'tills 

y .Salivary gland spol-ozoiles oicctrs ill the' CS protins. These j)OlNl)C )
tides fail to occttu Il tIl b)lod stag('s (f llialairiai parasitcs, i.e., tlev are 
strictly stageu Specific. Pis,-clhase r..wr'itttts hi\.( rt'v'hcd i( i)resth' 
UelCC o1' tNt) itittra'cIlhtl' )tC1itr-ots od the illiellt )t'1ttlt ]'oteitl, which 
have highet, i Ictctlt'ar weights <md toirc l~e~i( ic 4ft'tic points. The 
111CIl'll'te l 111 t (S to gct thellef)*ll(" C1( )i'4rtints ap)rart'r bc tlltIottd i 
I)T llSl'Uc~St hbv SC(Iu-'ntial it 'HOV~il <> '''+Small Imsic pclptidls. ' 

All CIS lPl'olitihls dislahy dwl sil:It. 1tint1sual ilullltl lgic'al prol i-tic,. 

It'.v hfvt a siigh' iti1iillnodlliii't Cpi o)lt. which is f)I't(Iil ntnlthiplh 
tlic ilt cIh (, S loilhe'ctl1h. All monoclotnal ,littil)mo4it' oI)taited Iv 
hnt1tlnttiztiOt \\'itl Sl)44zlk)z it;1ate (Iil'+(t(d :wail.st this p1itplc. lPrein

cubitia n of5'pt)/l.ozlitc et '1l(t \\iti t sc mtono0llonl antilc)il. iniiib

its by 70) to 1 )ft% tf)( bindin g ti niin 'is prt'csctit in tih so'ii ofsl)ol' -
IZO itt-hnlnt11in ized l iiai kl aild hitlli ll vo~ltilllters.i>+. t I 's t ht'rt 'tir! 

illi most anii-pro4z1illt ()I1' antisltac('ritain h l( or all iltialbo(iI, poly( holial 

STR!'(:TI'IRAL C HARI.\1M\: I EI, STICS () I I I F(- :.S II -I.I Ns 

Tht( l' 't' i) of " , 'ilitlte \\; Is by rllollin h '(ilt lie'dlCS and 
hng oft" varlolus (CS , cltv. O,()ivlt( colpy' (11,11hc (CS "c'iitc. )' is pl 

haplolid go.tiiiie id its I)N\ sc((itlif t is otlititlt'i'ltt((l. Th il'entraI 
al ofa (:S 1lllicd bV ittllthl llt'4;lt(( s(t'ltClt'ls Of(d all proteils is 
illiliinl a; ls, wich \.;i-\.nIll liillbui"a111€ ill .oli l ls nill cor iing to tht''ll 

t)Iil inodial Thce4'ie..first gene whiichiats heen cloned(1 ,"llt I)SttltodiA 
that of the (S protin fll hfte H1sttrain of"lolaloIlum know/.e, contlints 12 

relplats of' 12 itilono acids ca:l('h 

"]'tw relp.al of' th ( potltin oI' f l/cil1rum. a h liilan itala'ia paila-

Site, CoilsiStS of' oi1V foltlit ainlli)) ;:ei(s.17 .11 "'hi.s Sete(lttn(1c is re.'iterl'at.ed 36 
tinties in i Brazilian clotl oI' this p)il'asitt. 'h1 itlilttntl)(dolliinlln eli
tO) e 1' I) h (I )rtll f P fliaciprma is -teI)i''Senttd lV tihtet ('cinSCLu

tivc rpceats Of' NANRI, i.c., (NAN+) ,. This was chterttinled by ottlil

paing thw reactivitv witht mntoclioal ant ilbditcs of'syttntlh4ti(i" leI)nti(e.i
Containing dilo'tlrcnt ntii-s oI' rciwat." This ulpitoplc (N\N! )o;, 

ottrs ill s])Oltoz(oites If, a large tilltibet (of isolaits of P l.alciparum :1')111 
widely dill'ereni ar'eas of' the world. All thtse iso!aites r'ea:lct with the sanlit 

se. of. riton'l-lilal antiblodies."' ]'uithetinore, tile DNA extracted from 
.blood stages of 23 isolates (if .falciparum was found t hybridize with a 

DNA probe corresponding to the repeat region."i 
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ININMtNOGINICIl ()F A SYNTHET.:IC: PEPTlIDE (0-]XNr.\INu;'ri
 
INMITNOI)MNINANT LEllOI'F: ANDI ( )ill C()NSliocI's ()FTl
 
CS IRllIN ()F1. l-AlCIPARUNI
 

leshtiti p Inhtiut a ( SI ( allillial, rabbisan nliplcllI, w llh(le Sllz 

Itisini j)Ittldci ('(tANlilil, copc (lit a4 carrier plc)4lls induccl aIlmd~ll

tit' wh4itc rd a C4llSP~L1a1111Eollt H, \(Illot lc\'ltpMItiV, M-. 1-lI! 
\pl.C)ZiS jll 'C SI \I I1 19t2IV lIl ,S lI\ 111t, t ll )((- 1ha (I all ColhE. 

gx.lithfor rol441t4andi IIl bst Il lttlil';t4 il41 iIh ls 11a4 

I'ikii L t hcr41liinji1 1 IICll11i \i il l1 Itt. l (f It-(:, lout thcscl 44 acta 

tisa w ( I , hutltlii alk I isiii lI i m'i: slt It1 -cilaI) tst, \ 1 s44wItril 14 

9ci'17 Iiam.\h;wor ; \ 2lk \Ill Ill4232. 

111(1141t1 I .j ~ 111li o i ' V d ( 

mk it \\ttl. i. Kit Hk di '11(ar tiijc t and Il.1,1141. 1tpp p 1 21MaNt' i 11n 

Nat in lIss i ic (iI S.f. \;41llt AINI4 11.
(d44 c I l Ill!u .)IYI 

29 1-S8 - 1.1 . 1. 1 :2 ll115'.I\, j l14114 
2 nI. 11. . ,F.;1)mRwlh , ai . N ii . Mohan. II. Mtial. 1975. 

;mdM~wug . 3 . Cani aui, .I ., . S. . 1.N~li44l 19). l i: il. 

8.~~~M ., Ra~~t,1 1tt.rii \. lsThm-atai .A. L Nin. S.L and 
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11. Nhost. 1972. Pete. lbI/mwith~. it.10~3:51 1-52:5.
 

:)07:117 12'8
 

13. 	 \;tzolt'alug, ' 91/ 1n !:t757 d. 

16.(z~ki I. R.S. S. Nu., id 1909awi..1111 1., m~~zs1. .1N 

(:it:l 1 1 -185I(51 I 8 5-3 

I.\\m .\idlov 	 V\V5.zaa F., A. Co( 11. .1. IS. 1 s-n/ Il. Seandoli N) 

iwu%i. 1 081j. I-,'mut. o[ 5/1)/ 9,7 
2!. ()zwi,. , RX Ni iiz\%t. NtIn i~snzwi , and G,1mN.t.	 ). Sijol .Iju s .S V 

22. 	 Danicu (;. B'.. J.. WjII~l.i . Frv.I). N. (ih kt, . \ \iIIr,R.A . 

Nlaiz. . TI. NIIamrlr.\W I.. \(.J.tkz0335. , .Scnldi, ) 
23.\naaa , J .I.. F., 1'.''Su ik11)Cr'te. . I,-,alia. L. 1. XMiaaaz, 
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1. Qt rak ll i lR . NS~.i i 1 c.z%\ ( 211 S 1,- )22)(l 
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20. i/J aula, F..()A.t itltc t. 1).t(;tieaS V, ui iliac R.1)iaS.~rNwoi

11,)nain(icourse,g2n, Wri J. L.an W. T k ther was ls11(,MAaaanaun 
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W. thereid.1 ru:tdrlldarRnobindicat tha a M. Rt a Riin .i Brilidncsit theI 
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SCI(JILICII(T diflo-l-cm Could 111cy diflo-rstraills possihly cXpI-( ss 

clices bctwcell diff".1,cm spccics!
 

R. NrSSENZ% I 1(;: I think \()Ili- mili'llf-Ills IcIcI 1()1\\() poillis. L( I ow 
l;Ikc dic Litcr ()if(- rclatcd it, P Ycs, illoccd, llic P '11101/mb"I
bavc cv(d\(.d ill (.I.\ dillrivill fvqimls. Fllr ;Ifc 11y'll-clilly \cry scpa
raw isolaws. A III. qucsliml i, il Ihrm- ;fit- dil'Icl-cill spv( ic' or ;ov dicy
Simply dillcivill is()LIfus., Flw \\Ilidl I 11(mcd I'll Im slidc w;Is
(M Ow dala ()If Ow 1,11(ip'li'llill ;IIIIih(i(k Ic"I)IIII.m. IIIIIII Illc but 
(If(- 1\\() C S pn)tcill', \\Ili( 11\ulc Ihm c' ,(, 1,11 mw Iroln Bl.;I/il alld 
(III. w hcr onr 1:()Iil T II;IiLIIId. \\r 11;1\(. ("IlIparcil ;I lcl;t(i\cl I'll-qc

ol ( Xljn 1, 111,p lllvi)ilr 114)111 cl\ dillcicill lr ,'iolls
som c llolll pr lt it( 111\ ill ( I'm ill'.111, \Iw lr IIIA ;II-i'l (it( ol, alld (hc
IIpsIw ( (d this i" (11;11111114, 1(-( w4m /rd h\ illu ;IIIIc "(.I (d loilal 
itillib(Idit.". T hric ;fit- (mw (- . hill it ;1,, il Ow sr arc 
dillcrcm us %%Ili( h ;it(. 1!4,1 li-Lilrd I()illu Iwilp ,it i'm d Ilw Ivpcms.
 

BIrcIA:I1%v\I I: V)III cI (d "lidc" 
 Alm\rd us fill, liwlllill, Illa, illc 
illillitilli/aliml \Nifil pi4,dti(c,, m imimmit\. N,)rm;dI\. this is 
a s(;Iqc-.spc( iIJ( illillilm it . W I.tl ',\,)Id(: li'lly ril it lli(jw Illitt. 
inlo-( wd %ilh h!t)()d Im-111/4jilu".1 

R. No -,i Nn \ i.i(;: I'll(-% hch.,\r lik(- iim c Im(
Im\u mly lioll hl(II'd .111(l d li I, (lic IKI.Sit i"stir ill 
I-co lissi(Ill I() Al (11( fi\(- As 1 il 1, I l1IId cI-sI;IIId Ill;iLlria

pilm iw.'- It('11c Id (livill I, ili( .
 

Blo-c! -( :im \1 I : 1, ilw plrrll ill 06', lioll ;fgaills( Sporo
zoilcs., 

R. Nt s,,i:,,/.\\ i.i(; 'I'll(- ,plccfl i, lmlhilbl . Iwo mvsc alliollill(d Ili(- of 
iIIIImIIIi/.;I(ioIl ;111(1 Ilw 1;1(1Ih;II Owsr an (,I-L ;Illisilts Mlidl cin fllatc ill 
dw blood, a illlplwl llll lo( os (d alllihod\ l(II-111alioll. SpIc-Icc
lonlizcd allilfl;lls prf)(111(c ;1 111114 h Im \rl. ( pc oI : antibody 111(1 ;1low(.1.
pciculiki. c i , w d. 1)[11 III(T(- AIV still SoIlI(- Illilll;IIS ill Whid l C 
bal-cly dclc( I ;Illlilmdirs Mlil 11;It.(. prolculcd, indicating that al.c. 
ccrI;Ii Illy ill llcl (cll-mcdi flcd III(.( liallisills which may bc illlpor alll. 

A m Hid I uIldcl-Sland (orlvctl% that (11cri.- .!I.(. data,
Ilcutralizatioll fillcipal-IIIII ill hullialls? 

R. NrSSFN/\%1:1(;: 1 );fla oil 11(1111-alizatioll ill I-clati(Ill to laluipartim and 
vivax Illalari;I ( omc from ill)(. of Ilw illodc.s Ilml I sllovcd to delt-0 Ilell
tralizing antibody: liallicly, to illcubate II)c sporozoiws wilh thc 111ollo
clonal alitibod\ direclud ag tii)st Ili(' CS amigen and Own look at the 
adhvwnce atwchniciii to thi-sc and pcilull-ation and do.-veloplilclit inlo 
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tiw licpataI;I ccII. I thin1k thI;I 's (If( onlyv ';silyiva'sih' wal, lltht oneW canU 

loo~k atItI1 Ad i Iic'so' lls il11C ICCCiCCII.. (111(1( CmiCCII dICC ( 111il)iic's, 

I'tC41'IIcsS (dI fill' CCli"iIC1ofICCr sjCICC/.CCIc'.. .CiCClC~i IIC,I ilificti'C't\' low 

i)1(;s: ThliC' olCC CICc'stiCCIC is it "ClcrCC'I oct. Own15'.IC' CIC ()IfCCI Is Cliv ve' 


CC-c'N.'.tCIlcC (1 aCCCICCiC' IICI CCCIII i lCICI
CCil pmCC ts.i~cila IttC CC( poCCJu1I 

roCiCCI f) CCC a IcCCC bc c i t uII Cli C'Cilt, t 1( I) 16t'C/C Itt' I u' s it(C' t-' i cC CC t pasi 'Co 

CI;c". WhaCC ICCsc CLII si\ Is 111(11tiIC' ICa'asiIC'Inia CIl C CC I (c I ti'CI 

CCIII' CI)CCiCC CIl IC'(ICICC' 11CC'iCCICIICC Ic'spmlCsC ICC IIcIC'II'C, lCin

liICCliCI ICIIiC'tcC'--wh'iciCi ll;Cs )C'c'C kiIC\Cii lowr sicCC CInicC-biClit~ it 

11 C Itl ICIC' IC' CCCC cC h CI It jlldICCIC. 1,11111t IC CIC CICIC;-d1 \'()CIfCCIC liqclCIs. 

tilt- ICCI'CitcIC'i CCl CI >jCImmcCCI 1I11CCICI11tCof ICIICCCI. it Isc's (lit- antiboCdy 

C scs IC \C CCCICCCC n llcI'C'si))CCICSC' i1C C CC I CCIml CIICC111CC!1liCllt1;1 CCIII i ICC' m 

sJiCC-iCCilC c ICsICCCS' 11CCl kIICCIII %\Ill( It (,]I,, Is tC'IICICCC'C ItC Cdraw'' is 

III'CC' ICI~ cliCI.tili"V ICC(Ii' C'" ClICCI CIC' C'" anCC l llk;- CC'~Illd 

CI\ilCICC IC CCCl 

Ci&lc\S CIc \IN I .ICI C5ICI IC IlliS ICC.SC' CCC Cl IC''C'.."drCC CI sICCC'C'C(Clls 

rcsIIs\C.I dCC I CC p.y C;jjliI;CI.c CCC' [ICCrC jCI tIllcss 

Il~t \,]a 11111CC CC 11 ICCl I IIICCC. 111CCICC 1iC l sCiu IC'S IC ! toCCCC ' allo CC ICCC atCIC 

I'c'c'I is IICC IC( I 'VAtCo pCIC'CidCl CI'CtC'C'tiCCC sCC IICICI \.( iliI tIICIIC/-CiCCCc'CC CCI 

'CCCCICI Ilill -' ICC ICIC;1C ICrC'Inlg, y'CCC sC\.. Iha\C' cli ICC hI cC'CC' c lC'CCCionI, 

R. N"I'si:.I~i.''iKCC: 'Cs1. Ccc'I'tICI'C Ils IcIcll CicIC. iIC'sC scra IlIXI' a I-cI

aive'CCl\' Ilighl I~tt-sI)CI'C/CitC iIlitI)CCCI\ Cttc'S. bult ImcII CCII. bCy. 11ItiCiCIIII

Ho1)1, I'c'i)I cICC' tisjll,, ft,.1)1illCIIii.(cI aiiCIICs. 

PFl'RRIN': IICCV stil'CCCsg MVC dwIC CCIsC'vai''C'1ICCIC tiCICI IC is ;Ill ilivrc'I( It'la-

R.ICCIISII JI11( \'C''I id not waIitC' IiCCIC thCat'Own11 Is lgllintverseNoC It CIIito 

Co-CCIIC'itiCCll. Bidt1~ S. I ;fill (hcC filst Ille C it,(.1111 cICSSV,wC smII'C' dataSC 

Si)CCI'OZC'IIt VCCISLIS ICICCICstalges wh''IichIigCl \vIICICiII'CS''I''WtICh 

hats alil kinds of' an~tiI)oCiC's. Bitl, What lo ICC S I''ISlilt (lIc' watsI I1ca wCas 
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no,) direct c'm-rclatlm. s()that %,'tItcan have vtvr\ high lehvels (df'anlti

amt sp(If-('Z(l it' i I tl S bt'nct.Ii ISl it's.liti ilt Ic i l t(istilts 
an vIt't'c t'I'eI.a irl ait' mlcljill 1111lit TT ta slll li t t' attlt IS'4.Iii 


nnlpliast' ti' lt't 'll lit ' i t itill tjtinsw ith ,llIll t J)CI'i ' diatcd sp r Iq+cs.
 

R . N t'.-SSFN7\\'I(;: ''l ' it l'; ',i itIlsI'<UIC. I tM lts;I',kisas d(lle alsit' 
hilc (dt.ii l itt1SU t)cs whiit migh, illnt 1\vtlav., l R )useing 

rhitra\'nt s Nottw I. t lnlOwsti .l is' qmuht' (I ttnl)it. O tnci as tolt'.nc' .
I I~iIiii il t e b c lc dlai.s t lactkw ,pin Itint, i.hcftt (ctite pe el.aIshcs;Is ilaretd to\vhe'n ()nc(t]s(-Sat])III1r dIl lg(.l 01,t+t' . tOwtn, l(rs+tor'vis,( it pcpthh And 

no the lIt' itntl'l in I rasltts,t'u i lslrecBnt ,wi'h i(hc ty ravet tc is 

iidi Owni 'hi 

iw iui' ti lt' ,.\It ttiltorsles , liltl + al P nti 


adult rc hitl rc s islilt'Iihmtstd bv til( or(d,~ihl tns ighi
[)t' ('+i'
)n c -t'.'iia I t (tl' l ia t' it 'lli ()(!v'ltcri ll V (I 'ti)in tx it i I)'lt t t' , nie nil(t , what\\.'as try\il) (tit(Is (flat thtl- Isat fl l it'xt' I if.)1()l (dldata bri'n, c(] 't d ()n antil

a Suts g tildtht't't oI ll lclI ltuli i timIthd lntr if \) n(llyiehas 
\,I 't nulh (.tlu tl lia \\.itanlil)(d\ illn1tu c that haven ,
malarla?' 

R. Nussi.Nz\\-.;l(.: W\'ll. tiis is rc'lawd(a[ [thc shillic im \,Ill (11cSithllt 
mill of,I)r. Rccstu. Bashcally. tiWtV,'Ihlntt't'r \hil haIs b,Vln IIIImLIuniZvt 

ttdh m~crs 

tIdc"s reli-t.st-ii t hclittill Iill 1t i litlt ctpct thl m l wt 


and hi>l.s highcr (d, antillud0hcs against thtr S";tlht'ilic" ]ptc
naI~lII+,) , )hter
 

(;all)+a. Tlhislduh t tiltO i:O li gll (.ltSlti(Ml'--alwill 3{m. -1t1lil's"higher
 
th1an tlic hightsli'"IfIll (,It(-a This \v(dumtccr wan. iununlized
 
with h1.1adila d .'<]()I'()Xi)itt'-,. (d +l'~la dt slmozoitcs
Frw.\1tnmI1,1wrs 

nilli thl( imsy litz
blitc (fld c s. TIhit\, llh .<llth)Iv(tolbctachic'vc( if,.
 

perlhap~s, '\vc'wall( 'cmillphrc lu'(.ct
t m
 

lRis-Iric: RuIhIIISt ;I(1uc.thm0. I[+is'+urgroup m.anybody clsc. thlat \VOLu 
know (d c\vcr shim ,timtti\,(c1)1()It( , l) v 11111 un:Iziltioll wvith killed 
sp(ro).(ls ill ;ill\ t(VIt' (dllnllial w(iy Sp'cic:s tf ltlitllarla': 

R(.Nt'SSENI-G']:: \'ry 
 has b~cci 

but tilt- w\'mk N\'iththe s\'nthtic ttic 


tlh %\\,u'-k ,h(it( with killed parasites, 
ICshlMVs thilt \VMI Oltail neutrl-l 

itiw ithith t-st.]aot ' li' til o .fi.s 


P I LI.:.: I I i', it Wits (rut' that back ar'mind l194-0, Pauil Russell 
wtorkcd %\,ith spmooitcs ill chickens and )btainctd solnml'Ornalniz~cd 
partial evidCnice (of'Fprmcucthmi. I'ilstill having Smile. trouble v'isualizin'g 
wvhy, ill Ilitulr'c, it' spornwz itcs hiave these types of' CITbcs, there Should 
not be ilore pro toutercd, lilt l)lcut(. 11n1tnu1ltv established ill younl
g.+"childrenl andl less of, a p~robihin with older children, adolescents, and 
adults gi,'cn the tyF,cs oJ't'- )ostj-lri lra d 1t1C ldIh10noCMn tHM Ithat occ 


think occurI ill naturc,. 
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(. Nt.sS.NZ\V'I(t;: Onet. at this plaint, Carl ollls SjICulatt' ai ttlt it, but 

the idea is till ill n1lrc 1 ,1, c is oiviosily owly twhat \you effcstil t iol 

'Ilt(i- sollzoitc inlnll ity, I c ll ls \ llnIll Il sti ltl prol tction 

to r loto( Staigei s tilspi zilcit3ll s. 15\'co11til , t Itl t l sll that 

expost 1111altihough lilct i ure ill g ts it I 1itS il highly' crctlnh t its is 

vt1r high, te liU litr (d liit Itilas ilt 1 :l- ilrt it dilcl( ill the bile 

is really iltvery sl till ) . t col ns ' sylll eliitisl Ii, teit 3,i all lt 

quit in it il l is ispcrt~lill less w.il V itl l lide,111 ld (k 

niR ;ali ll. Ill i latl I lt 'tirlln llt +third , ato ip)otani Iill is gI1i -ic 
CatInllt-liti I vllfti le a ll awhih is rihh lit o> ll il(t. +lltlliln s 

in lt WoodNS t l Ncs,Ili I tliiiitlt it iiilI l ilto. his ' klitti 
,.th atxt ill)Ili lit sl t e l.I hink till s i \-ilt \ uit sct thei esu tellinlcssit 

iaur. It takes icells.-cly it iigrie it e lier cIttil\n Inoiti 
an we, tilt lltv populltien \cIli t ic on,ulh t eacdh by'herefoe, Ik 
vac il c is cailldatlli childn to illaywhethlisls whm1 111lil Iln ill li
cndcnihl'it'll+a
 

N li:ll( ils: I iv \' t t \lli (t I t mlc 11-']. ;,,l%< oliti l Ii\'cr tells tol See it' 

they alre show+\illgi dlilhlo-l ntl silltfit, c prroitlls Ih111in rllllill ]ivcr ci+ els? 

R . Nv sI'y; zI. \ '+v:I:TI'ccriainh'y (1h li<)l (-Xl)()c theliir spm-lo zolilc alntigen 

onl the StilI'1]t r.' W '<e ( )till ill i d illc' ( :S prft li . ''The ( :+S aiilligctll is tioll

selrv'd; that is, %vihnm lhe' s;llmrmz iics c'ilt'r livctr Icells, V.(itll ,i still defet'e 

thilprsentc cdlic aillc w\ithinl thl( cxlcr- lhltocyti<c stkigcs-prinliarilyv 

ear~lie'r cxo)brvitIIltoci(c sii:gcs, h)11ilt iitI)) )t llc lit,trfl(it(bt (dhr liver.i' I 

have iit( iifl l m~ilalotl aihoutl ollhi'l. allc'li lls (ml Illtc liver. c<(1] slrl"icc. 

slll~lwl: Rothi, I wolid like to ask (b) youl have, ciitullh CS prtein tol 

have a.ny+ kind ,ot'dire<ctp l m-tl - ll' r iiiv kill(] (df CXlp rilni lI ' ' i l'mccliol 

fo~r tile thidut'litn olflproclt'cive antihcoditcs? 

R. NtUSSilNZWl.;oW ViCtl- is golinig to speliak abouti ithis tomol~rro<w, .soi 

don't wrant tol pre tciil his talk, blut the' answetr is yets, it 's casy to iiiakc, 

cquite a bit of' S,'ntllciic lpcptidc. 

TRAGEI.RI/ R'uth, I Seeto' rc'illit~lr soiilit nice inicro grap~hs ol,' Hol
lingdaic's that Show+\ a reactio~n oft' ttile monollclonllal alitbody with the 

P~ritNIS ihO)0llUS \,aCtlOIh aiS well alS with Itit(- sporlo<zlilt" s ltiwc. Is that 

Rt. NUSSL-NZ%\Vi'i(;: Nol, bnut I think the interpretcatioin of'"this EI+1 data is 

that till spor-ozoilc surfatce antligen is ill contact at irst with tilt livecr ce:ll 

in thet process of ictatlion, anld tha.t latter of)l, oine doecs indl tis Illlitc

rHal within tihe liver cells. It!s carrie~d into lite liver cell. I doln't know if, 
that anlswerls your quetimon Tiic iprccisc localization, I really' don't 

think we have (latw in the liver cell u) say where this antigen is. 

http:TRAGEI.RI
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MARTIN: CoUld v()II -Jillg) 1,ilt, (),I ant 11)(OWS Ill ViICCIII'Mcd 
individuals and (.01TCLI(Ing illitil)(Ov Ic\cIs . . . .
 

R . NuSSENZ\VFI(;: lllq-.1111 to IS (11;11 Ill (Ilis 1)1 1" 11 1 ( )(IIIIIII allillvsis SvSIcIII. fim Al I I I'111111)(01c" \Nll'ch witcIrd \\ (If(-(If a1sc 
SCCIII H) I'll;[( I wIll) illc Spww(lifcs. i think ih;it ]I',,, ;I t mimion IM(ling
that \,()I[ )fit\(. lwt 1114- Sp,( Ill( I[\ hill \,mI Ila\t. it IIjilT()-
Iw (cI.()1'(-II(.iIy ill 'I'lic slltl lllm l *'s (Illh-l-cil! Ill I'Alci
partilli ;Ifid Own. \()(I 11;1\(- \cr\ '('()d (()III( IdvII((- ()I \(.I.\ ',Illlll;tl Ic\cIs 
ill, I-cat 11'\ It\ \ Hll dw prpildc 111(1 fill Sul Ill(c ill III(- Split.. 1/milc. 
C()I'I'vI': IS If p()'SIbIc Ill fill "pri 11hilml (ol \1(jtI!'S' ;11)4)111 fill- rclwat 

'-flit. bilid II-' lw !Iid. (Ild \'III li)(d, it .111 ilw p-plidt", It) Scc it (IIcSc
N\'(*I'(, blildill"..' 

; . Ni sSi \/N\ I I(.: N(,, ihrm- t-xpci I'llicil(S '11c Ilm hcllll_ (ImIc. It's
 
than Spc( Ithli(m. Iw( I dmik di ii It',, ;t phuSlUt, ()if(-.
 

N: I \\11111d llki ((I jSI, \1,1" \liltR 11111, ";11(1 Ill \(,Ill. IlOwIdIzil-
Ilml III.I[ %,m ( (tilld drlui 1 50 p;II-;ISII('s. 

So Ill' c (ill I .clullill" 1() W simn)
/t I Ws 

Nt'-,sr.\n\i I(.- No, ill,, Si md 'iitli/ 'mmi I.. IlImIt. ()If fill. kt."Is ill li' Illg
I)NA ill bb)(d If 'S hii-d ()if pma"lic [im 1cl, S(I H IS 50 

pill';Isllc [im lul ill Ow (;1(. (d 1,11( jp ll [fill. 

Nh)ss: \\'Ilil( 1. \()Ill 'llyi'll ;1I (d IIw IIIIIJIMIC ll" Iwlls( Wflic ( :.s pl-mcill
I() dw Im'I Ill "A(( IIII;l ( i'llip;lIt-d \\ I'll] lilt- I-csimmsc." I()simni-

Ill F( A.' If \\;r" 111;it lilt. Ic'sImIl"c" ill (m ) I-ah
bit", \\cIc ;III(I I(m ( mllp.llcd I() fill. ( (ifillid 1;11)1)1( I-clwaludly
ill.,ccwd \ 1111 Ill H :A. '1111" ill;[\ br Ilmlmd\ I(, (
nallis Sp(m), mk I ((;,lwd 1() (N-11.1 [mg Ab 1()(11("allic 
milamillaillS IIll Iflllillz mml (d illc rahl)II Ilh dw S;lIIIc 

cmract. That Is, I'ill Sun. I'll, Sl)i)foZ()il(, I (('111allis sa\ s;lll\ MW
qland Imocills \\Ill( 11;trc 111mc IIIIIIIIIII""cim Ill thr r;'oblt (hall [lit
pl-mcill. 

R. Nr.s.si .\z\\ii(;: A (Itimc li-mij i \Vm-k.shop 16-pto ()I, ill(, NI(dccular
Bioh)gy (d I l()"1-P;II-;l.sI(c hlwra( 11(ill" Illdicawd (;If)(] I (1m)(c), "Illilliti
llizallml ill allifilills \%]ill Sl)()I-()z4)lt(-S prm-ldcs If.tal 
with If() pat( lit.\ Ill (If(' fill IIItjIIIzcd li()S[." CmIld \'()If clarik. which 
flialalia parils;fcs and which IwSts iliv bcIIIg I-cl'Cl-red 1()? 
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Stly, 

The I(:S) pl-mcill (& malarial parasiws is the Ilia,jor 
sill-l'u-c ant,Iq(.Il () ' Ilw Spm,()z(),t(, slagc id, Ilit. Plamil)(11111"I lifi. Cycle., h 
has bucil slIM VI1 Ito dit. (.1111n. slil-i'm (- (d Illc , P-olc( li\.(. 

agaill."I 111;t1ill-ki ;I( 111('\ cd b\' III()( Illallm l (& irl.;I
diatt-d Sl)()I.()Z()[((.Si ( rt.\ Ill 'I'lic cpM )p. Ic( ()g1lizcd 
by allill)(0 1c" to ill(. ( :S ;III(I thc mw 111% (d\ cd ill 'If(- C 
resp(mm. is im [it ;I sill"'It. rc"Wll ()I I'w Ill.()
w ill. , Ill ill(. casr (d P fidl I/mIIII/I till', iIIIIIIIIII(O m Ilill;IIII misisis 
(d, a lomy allillm ;IcId sr(ItIrlicc n.p.;Ilrd IIIIICS Ill l I"Mv. 
Nvc \ Ill (11."( Illr idt-litilk ;11 (lit, IIIIIIIIIII(d(mlillaIIII Iviwat off, Pliss Iml ()I 
labil)(IIIIIII, ill(' smily (d mllcr ImIcill I'llk- Illipm-taill (d Illc gelic, 
alid smil(I Ifilp wtaill questions Hull \vIlh rcgard w a sponw)ilc 
Vil(THIC. 

Iduillificatioll and Isolation of the ( 11.(11111spol-ozolle 
Prowin Gene 

Tllc C's luls Ilic sIIb.jc( t (diliv(-sligallml in (hv hibm-awry of' 
RLIth Nussvnz\vcIg loW III;IIIV Vcars. From) (licsc sludics it is dcal. that 
this pl-mcill is all I Ilipm-1 Nill calld;dalv 1,01- a illahlrl ll Thel-cloR,

I g of'Olis gclic and If)(- ii'm ()I'(his 
1,1*111) 

to be mic dirc( t Stcp lmv;lrds a vac( Mr. ( Jmlillg (If' dw ( :S pl-mcill g(.11(.,, 
flow(wer, prescillrd a parm Illar [() Illolc( likil. Im(dogists becatist. 
ol'the lack okivailabilliv (dlhc simi"(w)II[c. sla ,(-(d,111c Imi.a.sitc. The 111'sl 
CS prolvill g(.11c. was I'voill ill(. slilliall Illaht.-ia P T) 
do this, D-s. NLISSCII/.\VCig, GMISoll, Illd (licit. collakwalors collcoco.1 "I 

largo-- mindwr ()I' sporozoitcs 1rom lit,- saliv, -\11 

the chmill I I proWill 1*11 st-ellicd 

1, g ;!If I I lilt-CIL'd 1110!;

http:lhwel.sc
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apip'Of iliaIiiiiii illicslim-Sp)(C/. )i~II il allSJnfeiutcid$ uk~il di as 

aIIy I, 111 Ifh/uicIIII;In l ;Iria pi cs Frm li I w cIs) rw(u shii 'iNi\\,it
 

is lm- i tie makL NA J r Ai
il luit lir il ' o'lii \%-Ii( It uiirie 

(dIwiilc)Ici( iiiicIuicS~uc ifi lclisigc. Thr C cccc I iic \is liniiilit fi 
mc)(idiiil il tC cllcwcilSjill'ciiwas iiti i(jcig;lIilmIia aci tilcsi.ci i oli 


' li c ( prot:,S ii qcicic c inil \V I liic 
 ~ gl 'ic. I&;c iill 

l)is ili. \t 'iI* il ( ) is1 lcris pc(li ics(filat i ahj ccai\ i iv 

tl(dc -cc m culs 


\\iliiic ituuchjill 


gcill c .(.( icc ilts cIcc uciuiuiuiiiig lit ( il( idicilut 
S1mitici cil ic \\'iit Wm s~aSijfromt ll 

1t ,i llic ( iil lcanicc)11-ct uui (uiiitc l i (d dw'Ii () ni czii palsi Oit I / c
/cIcll(cc iYL7 tjihi pcluc i I diiii(ti)k\ \\ic \\(-tiiijl itj hl c iit iiv 

liii )a 1) iii ]tllIiiit ),\: m (djuii dw dihit til yc//pum ( S i oclin ii gw 

Wriiiul ( it~cr )NAlciiij~u suu ;l -m ill4; 11iitiici cis oh i S( ;ciiiiiltiii 

of ciis( cxlucl h l ci (iiiwcc ;iliangcinsi cciihi 'li () I AlPiJcs (d [hcil 
ptiilisitc V 1( d() (hhIiiciis tlii cii icj llc b (d1ic r tcildi i i a(

irlcc cliluc iiciljt idw j ii cx - ic ilsucilihici-*i ( l ij i ilit(, 

Wcl~uuloii w(hit inuicc il l i ( 11lilv prm5(~l~iil smit , it:Sci 1c cliiiclc 

wc tit; Ii 1' I miuci'/,. k 1utIll(ci/uuucn g ilcs flcuuk I tptlit i (-(l by
 

i1!iill [Ili ,,~chi;f i11 1)ici1m io if(.li dw icliiult i ( tuui pi c il 11 (I P lh' 
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COniservat io of scttlt:ice illthe,'s' two areas reflected their involvelitUt 
ill Sollt essential paritsite fun'tioll su]Ch itsr'ce'ptionoIr ii\'t"' invisioIn, 

The r'epeated alca illtdie cellter of in' itllolect'l" (Fig. I) is the species 
Sp]cifit' i tiiiilnniotohilliiatt ar( a of' ite pi'ttill and diltStleie t of" tei 
illosttii of sialtoti idI s ti' ile\ r ti ;ti( itilit'S. 

(;lit, St-giltlciltS 

t tStill-d'icr,
K lnowvl(dge' (dlliltgcnvllsl'(trc lur hals t'lii - S tollpl')dtcc 

parti('ular" SitgltelIts of' te CS g'lt' liti Study. Itlvcstigiltoin )If li"
 
iC)etle;i Ij)ej)tith "iic [i i inIII I.ttoii ill' o lIIC hIs
St lltuI .iniit a tilt' 

tcentof, iliorttint bccatisI' it iltill's t int' a a l taet vaccite devel

o incitnt, Ilitial e.\lt illt'ts gtii 'ih tt'liticalvy S\'lttl sized 
pteptidrs Ini that ;a.s as rc't' (oS ll~iing .it:llllillolo aiitwdt lo',w two,' l s ;t.\v 

atids imiitck'd tbidn;titihitiv i'liltg sitt' od tih ( S plu'ltt.l., This Silt,
.,st(i thiat tile )\t tt Oio \\';S t ilC 'silltltatiVt ltl 'tliti tit' pfotitt tlt 

savtt displiayit ictt,'s itriguittc ;itH csetsitt+ tit sl +rti i ;11til (. cittents ofl 
sn tilf.'izti llltst'.tti.;c Ig u i s c't sl t ;ii vts .'1t'iltt. itt ,,t,,lliillt. " 
Lllc' re i'td+Cpc'plid,, It;1\'t-bc'cnl)prod uced< III-clint'tLally lvt 't whvlic'h 


/I Ani i' hi;,ittt' /)u.'lt'ilc,vi lil ,iiIs (Ct;tots t' tfitSl." \tiiitboitI Io
 
till(- lliztrtnlitivtc ,+ ltH ' ;1t1(1 l[c~kr'tSporIoil
l'e'peatill",lp tilh, lrttot) 

Zitt, 2 in Fi i I.1'fi, ttn l lw'it l cciii t'l iticl'ia, i/;IiiMnttsil g'i alitiiI 
airtis ( ( pl'gt lt' lt'fti hiatf titIi( lft's i;tAm)leininh i l g ilc'ttritt
i'd. r ill lstt it t ilt' ) tlue.
V ito + Ni'g iit v iti S t ftc rx( t' iili tilsi v 

x]pil'ilt't;( d this tV lsk tt' t sltttel it\ luctt' i;)ob t'Itti yaI p a 
" i,,.' ai inthat te CtS,as ' T cltitis (I t h iii b ttsht in tI ;tti'Ssibi 

hoiast tlll ' I ii l ;fiw th ili dill;ittii il SVSf , t iilt;ItIl tls r't.t 2tl'e t' l
 
P+].,',w" '4midl' Ttm llc't'+ l~ ;i't tI'
1P .,+/t, n'<c.T\'tri,s m. Rcll.'i,I 

2). '2 te'I', Ilh r l'si i n(isth tanst ai),divse . 
l<,CgioJIs dot ilt loc k spo)t' m~ti'i'I"SIM) .\'tt~"Ntisssc;tn\ctig ;andt'okl 

b1iu ' I. n( Pr lli t ilte 

and (.,-2 ill II -( our'lFi I. licty finld that ;iitiboirits tt lt)2+tl N -2 nlltrallizc 

D)NA,Sc(pticii('t Drlift 

logy'l CS i) 
it'dciam. (Rtgin 2 inl I) lsoappctt'drc to hol' iotntial 

i'li hotu L'bcvii h, the geit St.t.;it kntitirttigi 

Figurei soniN 
alsall olligtmul'<l-(tidt( protbe't]lltt icllitil'ying (hct'C(swould bctuschfil ill 
genct'., of'<)[tu"cin111p rtltill S(llitt of' I)N,,A111laruiaIs. ' l'li lN oitanalyvsis 
frotm it number~~l tdilfl'trci't , I~' tligiiuch'tide.ofI malm-t'ias usin Rl I)t I.2 

prob~e reuveale.d olilt-orltwo;(sitl)l 2 bulids of' hll itizatiton Illrac<,h (F~ig. 
2). Thle banuds.il'ltiltP+l,+l'+ ;,td 1P.fiihiparmm, lulcs clearl Irt'.,;uhc 
f-lnlOlhollology to tilt- CS< gcIIC. WC:tIhtl+( <.sCloIV't~ it Illllll liln 

lilbrarvy of' brbh DNA andi~ iso)lated clhon'd scginlllc'lts oI"I)NA that had 
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homology (Io (lit Regioin 2 probei~. W\ iivc' seIticiictd ill( d~iiticiit 

cintains iiihi 1 )hbelniit CS (ti g. 3'iidi. 1 iS i i' iw i Iiai ( 5that~the 

prowk ill eq i-Il.c Il gth rttu cI -v IIslit ili ii ilti ;II- i lii.l i;ts'Ciba ar r t'tS ii 

(St1)11 iiii i i l i n mt larly. tti'55! i lii(t Sidi 

gtiits tilIici il \'ittitt Hl i Si'( n111(iohfl- ililist bsoiu ; ilitt al ic icii I'll tog 

aill P lciiiu C:s (d'ti'i ( h.ifu-c aiti (>2 (id'ci lilt' S o i P/.t 
work ri-taaiscSifly;it l asi m i (ju -smi ls stl1Arc.uc s'tig1 



kb' 12 3456 7 89 10 1112
 

-
-
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4.2

2.0

II1,,1 /putl i / rtiti!i I) \,ISq ,,, II~m ,, ' I /a jilluim Iuu.'hci11l _!.. (,',, o I . /,ot 

Region 2
 

P. falciparum CCA TGT AGT GTA ACT TGT GGA AAT G
 

P. knowlesi CCA TGC AGT GTA ACC TGT GGA AAT G
 

P. berghei CCA TGG ACT GAA ACC TGT GGA AAT G
 

'P ; /-.I/,,,,IP /u/ .,I,.I II . . 11.1/,1u1, . t I 1 1111 , , ,/l i 2. 

H~~~ ',).Jt~~ ,. , , i P'1,lam II P' / /,/ . 1111 1 '2. 
, , if)'.'l)I' ill. , P 
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Schizont/Merozoite Antigens of P Falciparum 
ROBERTr R. IREEMAN ANt) ANTIIONY A. loLmL) 

I)c rnil o A ,9Iol'oleclar/31iolo 

7Th' ILI/'o f'I carch Laboratoi)'S 
]Brckiwelham- Kr'ia. U K 

The three major surface atnti.eis of P filhioromi merozoites appear to 
be derived l)y proteolytic processing f'om a single iprecursor l)olyl)lptide 
synthesized il schlzonts., In tie Vtellcolme (Lagos) strain of' P..ilciam1I 
the precursor has an apparent molecular weighlt (NIV) (if 195,000. A 
Iolyvlt t atiserumiii raised ;igiinst ihis plvelptide iimmt1loli)iecipitat

ed labelled )amll of' 83,0(0 NI\V, 42,000 NIW, aind 19:5,000 MW fr-omn 
extracts of1'5 sufice-lfxelhe ( Peptide indicatediieroz ites. -mtping 

that the 83,000 MW and ti 42,000 Nl\V bands arv non-overlapping 
fragnents of'the I95,)0() MW l)IeCUis-or. 

Satisf1actorV p ep t idc Illaps were not f dtiicd fbr il' 19,000 MW 
polypeplide, a nid O(Lii (OnmdliSiOi th;i itis also a f;1agmtnet of the 195,000 
MW precuLsor is elltive. \\'e have iliclme three monoclonal antibodies 
that immuulopzrCCllitate he 42,(0(f N'IW and tile 19,0)00 MW fr-gmetnts 
from extracts of encrozoites (heseI ;alsio l)Rl)itCtlt( thei'195,000 MW,\*pre
cursor 'romn schizont cxtraccls). 1-low'vec, these antibodies always pre
cipitate both frdgtnents together. The two are not disillphide-linked, 
and nir wo'rking hypothesis is Ihat our anitibodics hinld to only one flrag
ment, tlit. other being coprecipitated due to nonl-covalent association. 

The 83,000 MW frlagment seels to be shed from tile nwlrozoite sur
fiace. It can be recovered in soluble 16rm1 l'ou culture supernatant and 
cannot be detected in newly invaded ring-t'orms. 

On the other hand, the monocloual antibodies rpecific for the 42,000/ 
!9,000 MW.'V complex rea ct with ring-stage parasites in the inununofluo
rescence test using a(:eton--fixed cells, and these 'ragments are not 
present in culture sul)crnatamt. The lunctions of*these inerozoite surface 
antigens are not known, but their abuncd':nce suggests th they may be 
constituents of til, merozoite surf'ace coat. As such they may be 
involved in the initial interaction of the merozoite and the red cell, or 
they may serve the function of' protecting the merozoite from immune 
attack. 
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'I'he 195,000 NIW J)(i-cusmi idicist' hiacc iiiI()ilt siiiITac ctniipo
ins shows Clilsi4i'rmI~i iiltl14ij diversilVty wttii dillercmn isolaitcs 

MW.V -12,000)MW\, adi 19,000)MW\ lidailiiilds st toI be ciO(ild(. 

niliv haive ai gh l111Ij it ( lil (((I ;igilist it, wh ilst it is 101 II iii'iiilii 111I 
U)1011 l~d i't.; ilillmilli' aidliliiii thatii is h WImv i i d~ imter' aigainst tile 

receint siundv squirrel iinkt's immuniiiizedl with pifiediti 19.5,000) NM 
p1hicwin ( it'i- ti) as 200Ks i)tIpidcii) ill I'rtilid's ;i(ijim-l Weclt' 

1mria lkj 11151 01111 is IlSiIill a:55,000 gmi PIjaii l' hu i 
tiSO1 . I t11lids lt'p)ibctha lt t eis i n cl eliiit Itt'si ion'pIa't via 

Ily ispili c m tt.1500ll11cii VNamgllilliiiii111(1l iltitii4iiiit (dnaiIit 15500 M 

dlitllliving endemic areatergent t'Xtl( tl til iljt iti' umlllic ila Sllitig-

We l'it )tta h iiVSuitllt cli ;~liIs ine lll)()i lvl itlt ill ) .001) Ire (-! , Th 

ivaesio llhisbiili/tunt( iil\lid tlllt'iijt jlittells. liii ltsIl eiin1550 ndM 

thiy he ,lii'i. iy has,, bei thagetiOw Ii ui miis of(I.l.) Un 'erst 
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Hawaii, personal comtl)iltInicat ion) that tl 155,000 M\V l)itei that is 
nonlcovacilly associated with the 140.00() IV rhoptivy protein might 
actually be REISA. 

()it Ihe basis iln lluloprecipitat ions illlltill ond flio)of," usingu 

ini tile sera, as well as monoclonal ail'!i(dies thatllliflt tihilheyovth 
of P ilIci/)!1I ill Viro. Perrin and co-wvotkois have defined a sibsct of' 
schizA)lt/tnerotzoit, poitciltls that :ti'elikely to he pt'ttive antig-(,cns." 
Thieir sizes are 200,00() MV,II)()) NI\. 82,0)) MNV, ,inl 1I.,0)0 
NI\V. The 200,00) NIX proteil is idlenitical I()Ilh(195,0(0) M\V sulii)t 
p)otein dlescriiedi a) ,'. The 11,(()) .NI\ p)totiil is hwcaliz.l illtie1Cro)
z(ite rhol)tries anid in lutrified, Jol-dhtal (d lhorihas beeno used to 
immunize squirrel minke'.s aghains I'/JdOpi1 iltllllt .c'witoitotaltleh 

iv\
success (]..11. P.-rrini, ._ iv' il f( l llhcm; pro)ctct(liliges). 

Perkins has idtlified t\\o schiz)lOt(IIt()oi(tc l(ol pild,.s, of' 
55,)00) NIM\ ;tl I30,000 ,l\V, lhat seeI') ;thigh al'linitv for" 

erytlit o(\te glopholitoi." It is lpossileh that these l)ro(ills Illa.' Ibe 
involved illth,.. initial al;tchiltjil of the' 1lttrozoile to th I( cell. 
Agaiin, it will bc ntti(d(l that one o)lthese protcilis is ()ftle sauoic size ts 
R ISA. 

Sluiially, l)lhois ct a,.lour(1 that sqtirirl mtioikc"'s i)o(t(lc againist 
P fa/cipar1m challlne )y ill lltizaliotol witli a 04l-vlultcd schizoiit pI'o

'itoilfiit'i() lill 4000(1 agitil)olvdmade I-'tcslllste igilist a 90,(0)t M\\' l>ii 
asilei pro)(il. 1.te(il' tih ov)rk(rs lhavi(llel a moolontail aii

bo(dy algai ist this protleil. lhtlorestlil iitil)(old staiu s lit s 
it1(haic that iltte 9i,00(0 NIW p)ot(lili is lociateol \'itlt[ the i)irasiloph)ior
otis \'lilt of the' scfhizonit that is il()t with hfeeali it asso(iate( iero

zOites. 
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Discussion 

Compv,.: Fron the rabbit serum you raisel against the 195K--did you 
ever use that fur any g.\rowth inhibition stuldics ilvilro? 

FR.:ENIAN: Yes. Negative rcsuhs-ifit would have been positive, I would 
have mntnioned it. 

GIu,.EN: I ltavta totitnt and questitm for . rinan. First Ofd nen
tion tut we also have been working \\'ilha -13Kd ;niigti which stains 

i( l' weveI)\'inlntolloforsen(t'.nce lciticalh to e onc lics lotoking at and 
aiso worked wilth a 25Kd anli. n. \it h;ve iii;IIIiged it)lraise a 
clonal serurn aiglinst the 25Kd antigen and tried that illparasite inlhil)i
lion assay, and \\vC'\'t itis 	 dotefiund that nt protcCtivC. \V"Vc not Vet 
that with the 43Kl. I wonitlcr if ). I;ricinan (ttild coinnlt whether 
he has Iscd tilhc of hse iipr'otetictiways. ii0 asking ifyo" haive 
lookedlat the monoclonal On iovlyclonal scrumn ;igainst [lit 43K( intigen
in protective alssay!;? 

hillt the 
fragment and it(doesn't dto anytling in te-rlis of' in li/r inhibition of 
, .owthi. Alid as I mentioncd in r-SpotISC to ROSS (Cotpel's (lCSticn, a 
rabbit )Olyvahl-At aintiseIuii i the protein also doesn't 

IRIEM.,AN: We hIlve at Mnoclonal retcognizes -12K plotessing 

against wh"oc 

inhibit in viro. 

SimnoQIl: Just a small coniilient with rcferencc tole d Green's colli
ment. I think we should be very careftul when we sat\'"in i'illo ilnhibi
tion"; we should not use this sVunoiously wit i protectlion. 

REEsE.: We have trionoclonal antil,odie. ag;-,.;t (he 83K which see epi
topes which are found on virtualy ev'cr, isolate we hive looked at. I 
think if you look at the right place cii the molecule, you are going to find 
that itis conserved. We've got ablout 150 against itthough, and it's 
taken a while. It probably is a reasonalble candidate, and what you have 
iomake sure is that the immune response is against the right portion of 
the molecule. 

FRENMAN: Fair enough. I am not trying to argue against the possibility 
that there might be extensive genetic diversity or ptolyniorphism along 
the whole sequence. I think that the strain specific deteiminants are 
going to be quite restricted. But if the critical antigens do vary, or if they 
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arc't diverst' I) titlist. tIIIt\ . 1It I I-vill4it)sc p IJ';'~1II 11111 It'tt'jOls', Iten 

TANI:Dr Frii'lllal il~l tinad sci/Il; iiiid i wsmorninI Ic ;isha thuinw h~u 

11 ttI-(tllt'i itIiC(' ()ll 11J) il r IIIill m and11ti t I Illw l w l ) l Itl Ic Il titals 
an~ ~III'h ~i5cI(II)(g~~~~l illch ilg a ~ ~ 

tti(Itii iiz 5111111'l ul \VliIl(d I bltii i andiiti I t ot 11111,zt I 'I1KI ai t dtil-e 
Mt'Ivlit , l) (citi(Wdl ill wost nictv pltit-o I sI 14111411 U \\11IIIlii \l't'111 

, I tilcll 1111c Ml' I) d ''l m I., M ()p c c ),( i 

but.itisc ilw litt11(1 11.111 il h 1k (Ill il 11111d is Sim11 -is littitasst It 

541ii -il ls ill lil 111. tti s iiiLi httl ig 15 1 th ik ii t'.Pclood 

bt'c tit I lm (igtti . S( 11, N 
I~t'E\I~: 'Thi ws \(Illt hl I' J)Ittt' lhtl liiv 0lI1h'i'tId 
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anld nb0t ulSing SD S inlgnCICI-il?
 

fIl(i1 id llmdle 111iS I)LiIIli( . This rT;ahlV 1(inlt.S bll t11C Il11WiiJlit 1)Oillt 

thatc induclltion (d ant I'essaih that~ilih0)( 1(hu-s nottic noan tailuiking, 
abou)1t pro(climn. (NI! is goilig u) phlay a \(vry importanlt nit. Andh I 
think that il's It M11 ivjst IitijitWd to) thtt II' it \iii(. 5 gs . titiit 

haive smllit i((t-4- (ce n) titlc tA~l also). 11' wta~llt toocall a jti

11cit ticlct is tilt- tirctIt thtalig. 

ISIC(: I t jttS1 hikc bac Iuit(litl. I Imu mic hItll hs ttjiulto) ~tk to D. 

iluilliiltv i)t\t tiodchtan I knmv ithat mlaimlilt tiitt iiotikt', iit-1. 

nliliShpt(ihi l nanls such its W m. ais wc htitvu (hmit UIt Ic ta /Iuod't 

hmt hiA /ov 
dctsitt wm-k. Sot Jul1t1tvt iitlltlit', ill ilolIst \ti511 nittnkc\ with 
lliaharlli(W ut \tMSVlslis (mw w]it Bahttu,(, it'sttlh~ttVd hitis n~clt. 

tionl i it i lypc lilht cltir w nnhos r hiltst I \\olkt wi I la ti. It t 
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1. Introdttction 

Invasion of eryth r(wv'tes by species of Plamnodia in itiates tile phase of' 
parasite grwth whi('lh ,giv<s ris( te tho syiIpt)tlisof hilaria. During the 
bloodl slages, IOw. i Ireitr-Ihtd ll(s ilili) ica i) onof parasites whic:h 
inc re atse"I II 11tt 11 lbt'r tcv cr' 1 8 h ou rs . I II o~ ( o aw('()m plis h th is .gr() ,r dltr i',v 

eizlh iltrisIit . 
1 1 st ((oIt1t1 tIll highly sprccitlized, I(-l tl)(olciahly ilactive 

I( bhlo( (.]I Ill intoit ; /11i(lll e/Ia/y lizinlg ilc(lrV for Ite'' l iles. 
T h is d(ahi u' i l l ih u's I l lo ith ( (1 1ot (>tfiI.th vllhr o c( vl t l] cl l bl r al l t t o, fi r'st , 
adilitl the(tillasit(c itllm't and,(I LItcr, to) atlc\ll t.1la;tl| ('t cl abolll ltc~s atlid 

CX i)nISI)OOfl' wiStSS. lhC llth /f Ill/sI, stliuC-Sp/lui/ (' lIll ts is (f (Oll

siderti clelrhl t It iII n tl(hIStlilhiingl i)itpo(! ltill c(o1trollig Iht' (is-
Thse. I 1iht'llicill,1(1 lIot)hohhogical changes illTis l 

tile parasitized ervtyIIIoe Ilhicllbl;tle st.irtiig with livllsiol by 1er/I
zoites and l)rogrcssi.sg thr()otugh thit .48 hon's (of thit itrlcrythrocytic 
cycle. 

If. Alterations Due to FExternal Parasites 

A. M'.'.ROZOI'rI: 'lFs.\:.:E iUFAR ITiiNS ,V IIIIA BIND hO il: 
RED L1,OO (':1-.. St-Iu.:I:IK 

Electron iicrhi data thaut leasl cmponent oil()t0)i( suggest alt (oll h the 
nierozoite surf;e bin(Is ,Svith('h)IHI)OntflItS Of tile ery'throcyte lieln
brane., - "  Based oil itlid<rect t\'ithIte, ;i 111i l)(Tr f1'hlTero)ztte surface 
proteins have )een iml)lica;ted ill this interatction (lal)le I). These para
site proteins have beel purlorted to hind t(o glycophorin, to the ery
throglycan of1 red h)lood cell hand 3, or to N-acetygluCsauiiine which is 

-found on both of these erythrocyte components. '12.' A variety of* 

http:l)rogrcssi.sg
http:HOWAR.Jx
http:Rit.A.st
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TAIII.F. 1. wS(I-11clill cs Which Bind Paritsile PI mcills* 

.11, X/O 
P"Istble, 

15.5 13 0 7-11 
Erythrogl%(all '11*11"Illd 
N-A( cl IgInc(isamim Ilo, 7(j, 35 

I, III,I A, i o, hw,I 11,1/ w Iwn iI cx 

techimllics used III difli-l-cm lalmralm-Ics lutvc lillpficatcd it scric's o1* dis-
I ilict pill-asit c prott'l 11Ssliggc"t I I I,,- IIt(- cNistclit c III' ilially possihIc 1)iIIdiIIgsitcs ol'silli'lill. clwnw (If.that dic clwl I I I Igv ()I' imul a( ('()It (dilidividual par
asitt, pro(cills willi cmill)(ment's (0, Ow (.I y[hrm yIc sul-fia-c Is gc1lurillIN 
low. As vc( , It Is iiot kn(')\\ it [I am- III' ,III-I'acc Illolecille's 
IVIlMill ;W'aclicd Ill dic f ;vOll-m w surliluc aitcr p-lictrallon is COIll
plett.d. Ill addilim , 111cic I., ImcvI dclicc I11;I( ;111\ stirfilcc Illol
ccuIcs, which arc (11cli I'Milid five ill dw ( 1111111-c billd Io 
till- sill-I'lace (d,cI-v(hI'()('v(('S ()It IlIcIl. (m.n. W114-111cl. 111cm. S()Itll)](. 111cro
zoite stlrl' lcc cmill)(111unis ( Ill bc um-d ;1"a 111call" (d idellill'yIng andI g tht parask*zcdattackin - I I .1-\ dirmwics J.",till Ill Irus(dvcd. 

B. Nli-iuozorrui Si cm--ioin Nl()i i ci i.i-.s INSFRI I-A) IN M I HFRED BL()()D CF.I.I. NIFNIBRANI-1 As P\PI M F'Nl)()(:,, mSIS ' 

At pi-csciii, ificit- Is III Iig(mm" c that (1111-Ing cildocvlosis ;MV 
proicills oI' para"Itc m-l'qIll al-c hiscl-wd lll((l Ihv Illcillbram. of, ill(, cry
throcy(c. NcvcI-dI(-1csS' c1ccil-MI 1111( sludics withF(IA (11m 1)(.,glllllillg 
those (d Lidda ci al. suggcst that ;1:1 (-](-( tr(w-dclisc Illawrial normally 
colitailicd Ill orgalwilt-S (1-hopint-S alid 1111cl-mICIlICS) IM111d ilt ill(' apical 
vild (d IIIv incrozolk. III;l\ bc (1111-Ing til'. Illvasloll procuss''-" 
'Yllcsc ilivcstigators sIjgg('s1cd that (.11douvtosis \\.,Zs dI-Ivt-II bv -IIIcIII
brillic-activc- Inalcrials I-ch-ased fi-mll 111c polar ()I.g;lll(.]I(,s \%Ill( 11callscd 
dic en'thro(wic Int'llibralic I() Im ;IgIllaw. '--'This S11111111awd fol-Ilialioll 
of, it cavitv withill ill(, crythrm y1c Illm which ill(, parasitc movvd. ('oil
sIsIcnI widl such ;I hypollicsis Is ill(- observation thal, wilcl-cas Illesc 
ol-galiclIcs ill-c casily Idt-1111fiabIc al Illc scgillclitcl, through llicl-ozoitc 
stages, ill(,\. are Ill) lollgcl- distill"'llishabIc once cillry has bucil colliplet
cd and "ring" Illorphology is ;1s.stimcd.-, " FXamillatiml of, t1mc-lapsc 
photograplis sliggusts that cli(I'v (all he conlplctcd ill tilldcl. a IIIIIII-11c; 
thus, 'Invasion probably docs Ill )I I-cylirc 111c S\'Illll(-.Sls (fl' It(-\\' prolcilis. 
The clecil'Oll Illict'OSCOpic s(ildics oI' Ladda and Ballilisicl. sliggcst that 
tile substaliccS ;it.(. first rcleascd fi-olll ill(. Illicro
nellies and then fi-olli the 1-hoptrics.l.' This is undclstandabIc 11"tile 



168 (URRE'NT STVI'VS, OF MAiARIA V\ACCINFS, 

Sl IIMIIe l" Mli('l'( ) CH'l CS i.ll't" ( 1111V 0_'11l1CO C'(I W i th liI t, Ih <l ;i s lp t ,rie s S O;ll 
2 

Std(ies Sjlgges. 1.

DlIuriIQ, VI CtOncv lite p I'tio~ll ofl t' t'r\'lhl'-ocyl Inielxlbrallle wilhi
tSI., 

which tilt" prlai)sit' inte'ractS ldllth'golt5 1 Series of r;Ipidl ch'lles. lhis

wais etabslished b I 'l,;igr'lh l)III t( ytolih lli,';l Study, III which She foundllc
 

tait withilta. ( tI lliltli period nill4 pari.te n'trau (it'hShitesSt
 
illi I li s ') it 'i lts l:14'li (4lzV4lls norall1t y l utill I li4t hrocy'c
 

l h r'vc tei ) l icll l 

which IhdIbl W it1 ud (ililt d side of 


I(e u f /Ibli1I Id ;c r1 4it , Sp). 'citicll\', I t'oneCs)litt', 

ll! ) sr%'t'' I'(4Illeliblrliii,\\,';IS o 't lll'l ilt()J (Iht( crv'Xlrl c'v w Irollil t eIw ;!t':isilolmtrmlls vattlc~ 

Il i ill 'I e i i 'litIll 'z'ii 'lii', \\NI:: It1d l i 'iK 7Ku Ilc Int tside 
flt'i I b 4.11)ii 1 '61), liioitil lhs)tc41 look iic82 IitII(I io h ) i'ill 'i sli 'olVIvidclice (llil t i rhol)llV 11TIAitlii lllLi'S <it I'olC III .tCC'l;Ilill the" 

]palr'aisitop)i o ll I ' l l 
Iit ' lli l l ill f ' ll iii '(T-t'itiS i l c1cc1Sc op~ic d l;l . i - 'ctmts i li dic s S l t l 't ;l-Sl li im l i o~ll ll i m o;st of1the I'h top 

is Iit') ii tilt-rv's clclr ill Sc( xhiiiI\ 1, rlliOiilOlK, is aXndt'ss'd 
tll 


r h'l lopi -ire. dli. p pc;l '; ir "Th r' r'hop r y" m~i i l i io' i lls h a v e'lb e e n'lobl)S c ri\v cd o ml-

Si dle t' ' × oll c b al\' "i( .1' i i l . , w l i fl dt l i 

Kill c )r, isiphl ent,ll)rs tilit' , rhii s t'lilalr i , and hlh t ilte 

i l l l rlol il l s l ;i lfg (Iat i t (\ . c oill 
d e nIt s ~o lln cl i l nis Lil l ch' i c. I l ol c'i , c'l l ut l v l bl oc h <'i l ie'III - ' l " w t '\ w 
c';l charac;tcr'liziil oltlil ll' p iowl'is Mi\' oh'vrd bIorclt wc \'Iln hdetermlinle 
whtell'r lh ' ;I, It'stilh.s arc' Iik,.\ (ol 1), I'cal (I-l ;iilii,cmll l. 

Gloill)I/,s<l/l/.l.itD xllolul ll allilhic~lls ha;Vc' bctcll Islait'ed 
w h ic h i't c it I 'i dh il i lis t o,()i 'n l l';il rdli ll i \' () dis c'' ' 'ivn.1i iiin w ilt hill 
th e l i c r .zl' ii c. !Bc (;I nls c. o1 I l c h~ pi tcl tct i i i i ll i cll(r c p aiit, el lril 

aln dl l il . o l l l,, l ln th i i l i rtSt . gii l I ci S ;l lt .( l o ca wid,(Ill alll all c; dlis tl ln
gu i s h abl etf ro ntl(h e' i l t ' ils , IcVitd i l li t \( 'l;i i IIII ) Mi R's' i'e CC) gn iZe
i ch i t IS bl \ 
a i g ci s c' l ail \\ I I t h etr h opl -'. ., I i- l 'h t 'e mca n ii b o v'ir iludit Iii l i R i , d i e.shi l ld 

tilts Ilrcillber'':. (11,',hail .\'c wvill YCI' I' t ;IS ciihICI' .4i 11il) 1 01- G -l' ) 11 
Ilioptlryb ]rlc ilis (Tlihb t' I1). Pollyl),'i dl l it'. h i rst g'.;ill pl c'~li clter, 

izcdt byv rc'llimrIccui lmu ,i w,\'ihs ofl::82Kl/1, 70LK, 67K, 39!K, anzd 
3 7 tK , i t.( ilo l l l i l I i ' l z ~ mti dt Sc'Il iz otsl s , If 'w e n or mail iz et o tlil e' 
co(ncetii'iil ( t pr" trlin 829 (p82/) fo I~li l sc'hizolitis orl Ill inlgs' Shortl), 
afl't-e" ili ci' oz )ilt , p clii c.ll ; I oiii, O w ti h e ip7 0) ; ind p 6l7 tp ll yp el iit e s ;ire( 

i i l l t l cti h er los it o r ; iu ffl ic ir lh d ui nl gi vti\ l h r ocy',I c i nlv as i o nl.So thl la i le 
11ll ) ( 'lotll ;iII iill l d i cs ( N lc':\ l s ) it o loll gt'l" d e t etl l t ei r" pr e.s-e n ce'ill t il e 

' tl ew l y I nv alded tcr', llllc oc'Vl . P ll,,, p cptId es p 3 0l~ a ndl p 317 a p p er)[i ),:- l I) e 
qluantiitative'ly n-tduiced ;it the' iing Slitag rlat;iiveto t~he'ir concenrt onlls 

inlli~iltlll.s li"lil~l'),, I )..,As \v t, we'<dol nolil~l ow if thecse 
lpol y ple p ti d e s a re'tor g a nliiz etd 1 1 tinto ne r e p r o' in t l exo"r i tl lo t e~ c o mpi e. 

(;roul) 11 Rhekpi 'I, Plyp/etltidrs. A secondll( groupl oft ptetins, whichl
 
aip p e to; leb fou nld Inll t.c rhlo lp r\y d u ri nge tlit le liro iil Sltage , h a;v e
 
mlll ec ul~lar w eight s o f' apip r ox×i matiely I!)5 , I 35 K , 10 0 K , 6 0 K,¢, atn d, 

' 3 5 K .] 1.1b .18 .19 Cse, n l CtiL~ l0 w hic~h to piMo po s e aA1t pI\r n tIh e rtC iS tCv i d ln i 
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l\muil, II. Alter;ions in dhe F"rythr,)cy c S c'(thY IPr .t'ijls St iy (itecl'ctd 

N'elrozoit l))uring ci l, tratil
 

.11, xiv Al, x lo)
ol/Ilwhry l'nit'ilo ot Rholtw IProteins' 

(;rup t .h'n++otcell~ at )b)ung Ring Stage, 

Low Mihc'ul" \Weight 82, 70, 67, 39, 37 82, 39, 37 
I1
 

Iligh MoIeul." \\reiglit 155, 115, 1i 6. ( 5 

sl)e(ific roleh for these il)hectiles, bu1t (ltta) should ]e v'Ilable shortly 
sillt Se\elal dlh)lo rist5 . WC Illot)ll( iei lc ilgelts whi(h detect 
them. As vet, it is ttlJch', \Vhltile, tilt fireilis relert.l'd : 57 b dif
ferent labolrtolrics arc tll sant . r ot().I-. ' 18-2 'Th is is '(lit'l sed (well
mor)le b I)Vt i. lte izationt ;hIla, dict lliothccl,1;r wt Ihl:+ttla Ill pa;rt bc' atli 

facts of til gel systell or th, Il)mlectilil \lweight mltril-.rs tsl' ill their 
(lct.rilliliiaton. I'llese )rol)blI s, together with (l' rea \ltariatte ill 
molecular size whihIl tula\' ((otIl 'r)-ml isolat diversit', are no)( likely to 
be resolvel unitil l)roteinl and )NA sc(ltiiice daltt are a\'aille or 
reaigetnts to all of the proteins ttillbc tcste( in a single la))rait()v. Never

-Ilheless, lscd ()nitti s e(jtltlit'ts ()I' til I)NAs en(o(litng tw) of' tise ir() 
teins atnd thec asstum)tiot that dll\' litl I-)rIeSl, t tilc (r)oxyl termintus 
ofe ach molculec, it is likely that tidto I.55K proinl which is I)Urlp)rtcd to 
be part of ti ulrozoilte surfl'ce is d1ili'rvit o'r)tt a 155K ir(oteiti \\hicht 
mliy bu assocwiittd with tOw rhIpltr'.211.11,.18 -22s'lll I15S.I1K plo

I);Is R Ba;tsd ot, information i\vailtein has beel terrd SA. blt tHoW, 
it is our <(pillion that i Imeay we-ll be the 1,55K rlhoptty Jptoteilt.

2 The 
protein nlicoded lby this pIarasit ' gente first tppealrs in troplhozoites and 
thenl illc;eases ill colluetrtatioll ill schizolts and iterozoites. It wias con-
Served alnong the fItur i :olates froni ]Paptiat New (uine i, as well is the 
one from Thailand um! towher frttol (lit whicil were tested. 20 

III. Alterations Due to Internal Parasites 

Once ent'rance int) ti v has ompleted, there is noerythrocyte been 
available evidence for further mtodilcatiot of the crvthrocyte iem-lit
brane until tp)roximately 21 hours, or hl'ay through tile gr'ow.h 
cycle. At this point, aIdraman~tic change generally octours (Fig. 2). The 
parasitized cell (evelol)s aI fortt somewhere bet ween an echinocyte,
having evenly dist ribu ted poijections rangitng froi stage I (biconcave) 
to stage Ill (spherical), to an acalihocyte, where the almost spherical 
cell has surtce protrtsions whose shape and sparing are irregular. 
These morphological changes of erythrocytes are known to be induced 

http:211.11,.18
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by IoW illtrac.!luil-ltassiu antId Ipyruvcaic kinis d-lelcin''y, ;is \vtll as 
ii'Clalt, ali( arc lls( liit'lid illia scri ti (d liscis s tacl's wvht ( lr'ttilt 

unid lip id mict l) i art.lll il l' . i tlt' l li t ((;l st illi t ( Ijhotl' ,e 
Since tatedistsI l lst' I )it'll I ts 1 u ctlih'lia o(d I t ttIel dC iii is' 
litt s, it is l o( Sturplrtising toI li ldri' d b tliood tstlt'l qo ile stch 
liah igts ill itllfccte'd indiv'idulu s. i Paii( silc iu l'l I ion (d lt i'r\th '(lte 
niiv ls)t l(' Iht l shu nt lvs ill lie lill l iilel ll ot'ul id of, tiWiktus o 

.cll sit Tlhis o' ullhtccllt ost l ll<ect i -lit I lc,,iuitl t tigthcoi li -
Zk itSSlag' asK hw'Iu t'sit'i 0.lll ol ih'cs l litlisis ' ; ev dleneictv i s and is 
ablt' ti gre lliil1 t tplld l Il'ltl su t sis. . " .A(llyv li ids it 'i"illt Ste lI'l'oiln the'. tct,,ll cvitr nct'llbrlta ' lici uhll t lsom (1 illl. to inidhwtiont (d" 

irrguilru ithildiy1 Illi .ulllli y .:2 \\' is phtisitit .S ill ls , it is 
iopossillIh' tlcu (tIiiictl' link ltt'w tti iuciilll'ci' l i ilt( . rlitr (d 
pI)a siti-'i d t ll ltltc , with if illstl i t' o * lli l\ ciic ptr si t llri 
twi lor lrooi ll I ti \ltx', it hs \'d+'tt nian aliistl with alh'clol sth 
\';Ifici Oiltilihiptlnl fn tc1 hli(u;iliiate 8 ilwhi watsl ot (cltetiis tlh t the 
dIniell noti is illc l ci,i b ill.St tol K ltitlI, ast' ie ' tNhMStte njl\ 
gotlns. 

A. KN(MI-ITAI.I\EID (CIIANU:I 

I!:hcctri'tn ll~ tp s(~g (;)diara-sitizcd( c'rxthr'ocytcs (111itng the' last 
,il ucth'(t c\'c Showx2-I homuT t"f ticl hlll- im Vtt c]'ly~ lit uninit rTUlpft( 

lipid bila t hem tinK c le 'l'i' t'llYit' ellat scill t thil;ai/d Just pldclr 
o d 'lIlryl lc g'- 'I'htis Ul evil tealsp iaiti l t plalsilatw ll ed t" initiallly Ibtlicvcd,< by\ .:muc' \\*rkcrls to bct ill dict mcmbranc';llt, ill t''iolns ol ict 

l we,,reofte steelsinrls occua. nTlS. iCe .5lIt-hnSpdtlt'SiS eith[11C 
protrusintis' :'-

aliii\'s t thicsc'il'd w ail. eand cllt" ' l'lh' at ichiiiui tknobds. - ;" (C~lcductll liillt.s havc c'1' 11.1i\ edit(whit h1Ilt( longtcr iproducct 

kour (K-). in " l'h frxist'Ck to nlltl(the hil tSis til w 'th'erll'elasi( tii-
Snific tiltchlag S in llI' MT,' fcvthi morpology ;It( rel ted toinldirect Unctablolic orl iontic t'hltl tgs stilh ;is' plat~ssiutl

gtst 
'tlvs bill arc' 

mI t probabllly duc to itnscrtli>l l' [ 'lcwp 'rasitt-dhc ivt,(I comonltlt,, or" 
Fparasitt -indlicct modiftict' iont of thc( S;tr'ucturecs Atrcady(h tc isting ill dict 
c.rlyt hr c l'( ci t l ibrlllallt'. 

\Vht~nix'twc comparetd ;i K- dohc \\i(Ih tl' K, chont I't'otlwhich it 
dtri'cdl, ai ma;jort thanli't' wa';s oblscrlvr'd. Tlct chocs(t hald aI histidint -
Containing pr wll ,'it approxima~tely 88K,, w+hith, \\'w .,, not dtccctlaleh ill 
thtc K- l:,'ogcny.v W,ith stIcutiont, it wa';s po(ssiblc, to ob~stcr'\ K* lptogelly 
aIrising, fi-oill thel Kx-c lont's. "Illhtsc , ruv,\.-I'tints ( t~il ;le.tSimilar"pro
at Kn 4~Ntl ,82K. Alht rawtts at which K + changctdt to K',-andt K- rt \etitcd: tot 
K, we~rc odtc Samet getntcral nmagnitttdt, i.c., , -5x IV,-ptcr tctcl .pcrt gtintlr
ai o n . T h is is c on islten t w ith tht - rtet at w\h ic:h [ u itm t d talntc+; o ft crn 

,occurt. Thatt ill goni! , lfr<mt K' to K- alnd thwnt back to K' the~re: wa's ai sig
nificait oliange il li,1 _ ppar~ent NJ,/,of,this zttllecult suggt-st~s loss of' soy
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eral anino acids which might best be explaincd by a recoilI)inational 
event rather than a point mutation. Dlta such as these have been used 
to link this 85-95K irotein with the o:curcwe of'knjol)s. , 2 . 3' 

' 
1 

tilcltl'ight be 
the presenc: of a)0K ]tolltnt anill the p)r'estt oIf knobs, the protein 
was )elieved to bc hwali itelditt the crythtiocyte itkih)re. lh._I:pllom
talnt piece of infoimation which was used to localize this p,jtein in the 
Inillbr;tne was tihe ill tilt[tm etrin nticroscop)ic reaction of, a rabbit 
antisetullu imtIin izt I with autative 

When it was first Suqgestcd lth ere a correlation bttween 

tvi l analtn ,tt of this prolteit 
Tlle aviII proteil has Ict'ii refteried to as histid'nc-rich protti'i (H1RP) 
because of its high histidiic ctlttit. ". 'l'lis \w;is not nlecessar-ily c(o
sistent with the electr l iictos-.ol)i i da;ta which sh)wc(d tht K. cells 
,omttlincld an tcton-tsl ( arleai il it t membrane sklet!:,I legion. Biont 
cheliical dIta which shomuld ls() be onsidered (Itttlst rat((lf thaut the 
90K protein was n()t easily extracltble ill 'Tnionic (Ictergets bitt was 
highly solule in SI)S, whtih is knmiwt to) dissolvc the icttrtlbratn skcle
ton atnd otiter Imorly slublt. emIleirait proteils. 0 'l'ltcse biocihti
ctla and elt'(rnmicroscopic dattmt h;tv, 1twm. be.n1 rcpult'ed in ,at lt 
three. diffrTclt lab;alttotis. It :s possil)le, therebrt, that ;tn 85
90K protcin which is prodctd by Ite patlsit' is itsied it1o the 
tvyt'()tncytc ntcittbiltite skeletol Cusing o ttiiltlig to drajuiatic 
(AhMa'ts in ce'll strt'tetul'.. It is ;also jussibhC t1hat this cittitttxtelilds 
across tihe cittll i ,Vi ( l)ltstitit ttteitlt~llb aitt . liht is p rcc .tIlt fir this 
in such protcins is glycplimiit atid ttltl . 'lhcc is. fitwvcr, no rig-
WOItts it',of ait the 85-90K prtit does rmcl, truglt ilte mlethranelic 

il-( th l tt:tqtts tttttsidc (t tlte ccll, tow is ally proofiltltit)nitteilt 

that it is resptonsible ftin knobhuitmatiott. 
Nlot'c than om paittsite-(lerivcd protelai wlich is associated with the 

ervthrt(c,'te skftmou ) t mtiibrtt.ti tt, !e l)m-mest t in K' t)gtnisms and 
absent il'.K ('litlh Ill). At least three or linir liroti+s Ill;tde by tile palr
asite be.-collie asscitted with the rt!vtlrtcvte ultettilbrane mttaplxi
iMttely the ttrophozoit stagetotecv'hlutelt ('l, bh I11).Ail 4') Of these, 
mort tltbt on(e may be leost in K- cells, mtking it inatppropriate, based 
on currently avaitble (;tta, to suggest that it single parasit' protein is 
rcsponsible for knob fotrmation. 

That K + oigahismis can directly give rise to K- at it sit,tnoIic;tii rate 
and \ice v\erst suggests that (filrinll the cottsc of liust Ihittl tit iaIfections 
an individutl will be Xpt,)seCl tt both. II Ntwtrthteles, orgtitisiims isolat
ed Irom the blood are typically K'. suggestin, it stiong selective advan
tage for these organisms ill Vivo. This selective advantage does not exit in 
vitro and nay even shift in ftavor (of the K-. :" What happens to K- orga
nisms in ciNvo is at present unknown. It is likely that Ibrmns of the parasite 
which are K- and perhap~s have other cthanges its well are less lethal to 
their host. Recent work by Langreth and Petersen has demonstrated 
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C) t(,1elcialIsolate 
IFf Pattern DiK'tribution K" K- Lina. A, x 10 S ici Refees' 


Confluent "liophezoit s, +  - 300-400 Broad 37, 58 
RBC Surlacc Schizonts 
or Spott.'* 
Confluent Trophozoites, + ? 260-300 Lintiltd? 36 
RBC Surface Schizonts 
or Spotty 
Confluent Trophozoites. +  + 84-94 Broad 31, 34, 17
RBC Surlace Schizonts (Band 'I ypicall. 
or Spotty Indistinct) 

One McAb gives spotty fluorescence with sotne isolates; spots aplpear Ir)aai-assocatef but mav ie inlracellular also.) 



Changes Induced in lthe Sur/fcc E~ytroO'1c> 	 jf173 

that the presence of knobs may be a virulence fictor.'' A K- clone was 
found to cause a vrv limited inlection in intact milke's while spletnec
tolilized alilials lex'eloped infetCioMIs C(tiivalelnt to theose seen iI ai
mals infectcd with iilcionlcd K +oi'ganisiiis. Tragcr has data suggesting 
that K- organtismiis IIav have ile (il)a'ity to live for cxtenddd periods ill 
inl:Wict allinails. 12.13 %\ilhthis potential as well as lt ability to revert to 

+
its K form as 'l, in z"ino studies (Iniotnstrat., tilt,orgaiisit clearly has
 
the cala)bility to exist in a sulactit liliuin, which has not bee'n widely
 

rIl)l)ciaicd. hus.Ius. to lie body od mialarial palif we hope electively rid 
asiles, we must bear il tliiIIIthere iav he ile potential of clearing 
the body ofolne lmninl of die orgailisul oilv to cre'ate a less visible carrier 
State fiomi' which acutt diseiase iiaay ,ise. later. 

B. ANTI'IOPHBINDING . Il NFtmtI- Ri) hiA)Ot (H.LS 

A substantial illilohlt of ('iteii( e exists t1lit p)iraisitistIIIactuilly aliers
 
tlte stirlface tofhe t iiovte net'ilraimi. ,,\ltliotglh most of this evi
delce is iIImnumi oit,, it deriveCs froIm 
 a serics oIdiffMret tIcmciqucs;
 
thus, ile dat frimi e'ach reimib<uces ieoither ([lble IV).
 

Ill the fir;t s tIdy. it was dleIiliist rite tha iiitllie Se'uill ifloli ani
imals tllitaie susceptible to linumai mialaiia cti recogxnize lprasitc

'
intucl td 	 rCtliu''tm;tilin oil th i ' stitla'. " SC\eil itii imrtant 

Points were math Iy these expetrimtilts. It was shown that seiia fioli 
owl imillke'vs iitinc ti( ) ./(*li/)Inrli aiwavs ((intaiiiel antibodies 
which coitll inhibit in i, ful'growth the parasite aiid bind t,tliestlirl'ic 
<'crvthillyts (lintiiiiitin live parasites. , Suclh se)i) iitv..e. ;ist) bent 
foumnl to lpi<lxi~e piissix'e. lprlttctioiil t other owl imikys. "SnS ' lit, 


aitiiludi.es illthe'se seria w'erc luc(ilized illtheb regions olthe knobs ,nit K 
Cells f'riim cultiLnred parasites. lhe atntlodit., wrV so low ill )till( li
tion that they could Iot eisil' be'\'isuIliztl' by imtuuflluom but 
generailly requird iiImiu toehetroi tiiicroscopv. K- cultured clls did 

"I .	 \ntiucl., ,iw+IV. F%ithrnc lotN(-\%, .. on ilt ic,rlii l1 Par'asitize'd l',hr v\ttvs 

1. 	 :Animiod!;ts fiomi inimlii " mz lkv slilll Il lll(utrlsMIStH
novcl(roll Ilit'(lo - to hind ItoK' 1mrasitiztcd t'r\ihrocytc,,: this binding did 

Il ' )) ld 1V illlLul

app i.riolatt.-sl 

w\oul no( hay<' bcci'l wd jl~a th mid Rtccst'j.11
 
llif (tOit, alhhollh,1l uttilatli i\(.tc dit l lc<l,illulong isolatesdttv n 


2. 	 .\ tihodi,'s fronm niuti, Zulilkts sc'luci ,.tli bhuk til'IN idir , linding of paia-
S+itizt'A < (uthilru (,cItints IIAtc '
('%1, 0 (ll\t'!t ( 'rltail h ,t 1. 

3..'\lltiboli,' ill im mun h, lliil mli J' i l'Iblo'c scru(a h k llt, 

Icticli ntiinto troplhozoitc n Stt i~ta ' 'qlti +op 11h1. qtl rd of thl'pal-'a

sitc' ISt.Iit,' and Rcvr'1 "'" 
4.Parasil 'dt'rlhro,\ts til ( lli lumtill t siyil ill lilt .11 f'tiz ntlivatv ,Scllt 

ni,l c''Ul : ill jit '5 uwitiltll n ihw' ll antid)y, M iphlcniit s SWiel is icits'itCid 
IlllOn'tt.11-( ienly] hy an etScl,tts.'
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not alppeal, to bind antiboldy. 'l16 ru111out potssileh artift'Icts a,'ising fromn 
tItC Use of'CUht'd culls, K' para';sitize~d cells were,'t obltaine'd dlirectly front 

;ain, iIIIIIlI' iiimonkt'vmonkeys. A atib)dies firoi m strull alppca+<.d I()localiz, in the rc.,i4ihus ;ssocialt't with thI' knolbs. Autibmlv Iilillt was 

olset'tl re' arlss f whether Ih( cit examined waIniC'ttd \ith 
houi ,(1( s pairashits I (1 an f'llismu t I li ilt' 'iii(h)u11 g11i t'iit m Ii i ,'ti t 
than thatliscd to t llltillt'V Stll.mke1.11111 B t1€' itset t' l i t'cr(scop 
is ii)t cas to Iit)l ilnarc, ,,it ( '(), It'hlsI(),'n WC'Vt drat'h' l ' I ll t II IIs If
 

(,tOSSe ' CttiV Iti'bit It' ,';ts cat flll, tiwtn. t\.;t st'balitild Colt''id oce
 
lf t!rt tal eilJ Sirlt'e C e vaition f
clop<s1'(; ml d(iparasitize c(Allns sthet eli(opcts ,,a:,ltt.slc~td 14')he highly Ilk('I-v if ht'.ts a tilbodItCs WCIT~l 
'T'C(gzll./A+ig a;1t(tt( < -il. str'i l ,tic'Ii lulight iplh y ath roh- I) allow,'tl
 
parasitized cc'ls t(, Ibiuld m clihothchl] cctlls." II ~ tf'
+ I.. lztim oml 
ofI o tal, 1114 I t'~ ,ii I sSchizonts to .splic l i ,i, II It I w;III catpill:-Ric (Illc Ill iutcracnti I ilg Iil a slbtw een'l lilt'- kimbls 
anld thet c.1(h)(]It l tI hIlad p i islyv b nc~pi) ;tlitcaw . 

A lSthis po(intl it bct'Itllt(oh'all Ihll aItltltim l ,shm ld b I ' li t .(t'](),1 tholse 
cpitolpcS w\hlih \\rir, ( mlscr\ cd aluimu, \ auims is(,l;Itt's of, P'i/i:rw 
sil 'ct ht\ ruI 1 III(-I u ' tl l talftct' ft l, pI "Ilc • 1111111111 t CY~~u 

,spo~lisc. St,' tctu,' widis1 h ei mt ;mil " that;ralIc (, h h to, tilt( <ext',m 

rmns ;Irc' p -t,]u1irdn s, l ti 
s+(.mial s-trllcturc<'. a Itifi +'rki l.cd ;Irc (dw l)\l' yI mm + call'mli (Im s lotr 

Iun 'llf m. ho) -1ml,+t ! rtcilmls ()I't1h)r,.ct-d []fell

+iintlimb)l;giV lP110ctAlml. "Theparua>;stt If.[.,; ah-rad (l\ hvcbh~)p'd al ,uv'lhm 
(d ,lmuoh lalin ,llg 1 ,,, II,. tHills. ( ;III readlyh ]rm) t Itsclf, a gatilst 

Nljm't 1'-ct'litlvy it hlas been llm sti'atwd th1;1( PI);-Ht!tt' a K.- ch:,m.
 
thlrought ;fit to%\I il <m isc't si
,ml tikt",. (ar i e .ll( M .+p[ l;t'l.S+iI -iIlthIA'<c 

.an~tigenls Ill Ihc' t',vhl'()-vtt Sutl-'lu r 'Simltc tilt' paralsitized l is ;?*tH
 
-
lalcke~d knolbs, tilt- c'xp~rrswd mtutigc'ui. are' chl rly non,'-knobl ;ss c'iatc'd. 

Ill addlcition 1mi, liut hllill whih 11111CIu0' ilicscrt;l, l , tt S)C(pc 
alntilbodv tlo :1 ;!i: h t<l t ul + N\'iglht ervlhl'(wv < .c':(itt]tll,;l~' 
anti utin thai llI tIIIHIC mn kcv\ sciit, dhtct a;u ig(>m 'tt l;ilit td 

' ' ,re.d ct.HIsurfit( c (dblwh K' atndl K- (-clls. 
]01h1(41111+a GtloAh~l'b'l'owl 11 (+'l " I]1he ]Potraw". lTe prem'tise' thitt ailti

gulls oil ith(- ml~', w )le ' Iml,'asikm'dl crythrocyvt should be" (osidtercd a 
tarZge't lim.," .ulI'lli (it' iplm h r ic cltilm is stpp')rtcd hy\ st!\'tcl'a] 
.groups 441,,'q triluwilts. lFirsdl\, Ille'sc amiti'-cn, ap l~p. too be' available' as 
rt~t'ogunition sites I+r 2.1-h()trs ]ifi rt w<uith Ow( rc'lati\'d.l sho)rt-11\cd 
Incloztoi,c + sillt an,+tigens; 111lis,.sevr altaul.'.; (d, tIhc 111i)MIu -.spo~nse;n 

' 5 ' ; +Call expected to be effe'cltv agailnl-, thcv 'c~d\,t\ide'lt'tc 

Illaddition, to) ccIIdlu innimiln<gest that liulunhvli, antilbtodics frloml 
hu-1Manl scrIII tC;Il react \\ill) tilt, parasitize~d ery'throcyte: surlfa'ce and 
;hcte upLltake and perhaps life disposal of ess, nilla Ilctat;.dlites such 
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as int andthe amino acid nilthiic in so doing inhibit the inttraccllular 
"development of the parasite. ." Tlhe antibodies invo'lvd are not iso

late-specific, whichI is Consistent wVith tim idea that they may bind to tile 
orifice of soleiiehaitl involved in ,ntillllbrane talspoit. They are ofteti 
fond it) individuals who have nt vet riotlucted high levels of ant ibody 
to internal schizont of' lllt(i'()zoitt antigenIS, sIuggestinlgIf11t proMdtction (of 
'-ntibodies to these StrLtUR's llaV ) oe(,oflti e;arliest tesp)onses -which 
is riggered. Thus, these antigells tiia be allming. the first targts of" tile 
host s imune tslJ)ilse..

1 

Conpement and M' Rea Ill'd Cc/i Bitditt, of' antibodies to tit surfic.
 
of the pai'asitizedl 
 (.(ce]l not only has Itil tlirect mentioned above
 
but they also tri gge:" a scries ,'f
indirt1 cf&'ts. Atong ite i ost imlpor
tatl is the stts(alitial at tivttiin of the body f plasitta proteils, many of
 
wl1!ch itt. ctar yiitt5, which Mi, colletciv'ely 1tfCeItC to ;ascl Fhnlet.5lt
 
(X'itiplittentl ;c(ti,'atio0i haIds to dteposition of' l)iologicaily reactive peCp
tides Oititle sUIl'AtcC, i ilfeCt (CIlls Mid (';[is., t",e ciitiiiiCl lCItst;S of,
 
t)iolihgi," at ivatnis wh]e tic altl ch'iltt;tctic gtttors.'" This stream
 
of' clicitlotact ic tii('tots .t(ttts ,Atiolls groups (f whit bIlood 
t]ls to tie
 
infected crIvdII'(yVtS evt thogh t he tlie' d illile deep \'vasSctU:lteI 
culatu t."'"'-'7 'l't;llt ph;agi \-ti( , c blood l,..]Is (all effci elydrcic

tI'lltct-io.)5 ]ii)w c.tb i c i stuEit.;, itiottit I 
- 7 i\vlu tui * i'uslolnse is it
 

p,'ovidinlt C
pitecItoi i pri ,s ot imli has beetn rigorously
siabli'llcd. Ii t lit l tev er, t:ggesnons lr'iitn satuujits t roIdent 

t.ala,'ias that the Itilll)) itt te ;his 't i unitltit y should not bet aslt tif 
0n tide cs tili ate( . 

in studying the ieteraction, of pa;rasitized (t'vtliocyteswith tht com
pltittnt syst.ill, twiwi(tltr tacts were lettrlit(l. First (of all, it \,,as I tmnd 
that tile parasite alter-ed rlltc \tthr-t'surft s) that even before sig
nilitan antibody levels were stimulatecd, tile c)mipleenteit s,'stIn was 
activated by the "alternative'' (nonantibo)dy) path\w\t.. IIIis W(uld ' 

SLggest that ttItl)hloZiits tid stuIz(Iit (iitgs hta\'te nt)tIten examiuted) 
contain S(it Ci)llilu)lttlelit elx(u)l0Itto, i)llthir surf'Ices Iegar'dlesS Of' 
the level of,'immt itv of tle host ;atthal poilt in tilte. Does the parasite 
subvtL this tsiC iti'cctaluisilt ill to citat channtelsj)rtiettivt ('dt 
through the erythrocyte illtilr'lt by which it can ltre easilv obtail 
extracllular iltctablites atnd dischltart to.xic by-prioducts? This theory 
is consistent with informatiin suggesting that beginning with the 
trophozoite stage, the itN rt'd )lood cell mllbranec becomes f1hr llore 
porius. Both coitplenwent !ixatiOll and ptCic;tbiliiv changts tctUr at a 
point in tile patrasite .vctt when it escalates its nttltl:olic level, but, as 
yet, there is noi firmal evidence to link them. This whole atea clearly 
needs a great deal more study if*we are to achieve an V hindanliental 
understanding of what occurs after parasitism ol'an tri,'hrocVte. 



176 CUR~RkI SOUI'.'S OF: NIM.Iu \ACIINE;S1 

A!orp/iologic (ihangrs q/'Pwailiz'~d A'rg'hroc'/es l/J/l'tohe Ind-e/ndent qf 
Other Snr,'?u'e Chungr. A s('t'Itit impl)Oltant p)oOint Iarlld frotil studing 

(lie fct u~l;ts of t' Jli t'il iZUt(1f p rt'l lizedt' whas tha~;t h dr mtes 

defon IiiaIgS, il( t(i' (( rutue 'u oiasCI-ill-MNtstOwlklIi-'Olhilll we 

kRlHIs, iocurred KinceptI 10cn dtfkillct'(Iuim 0 f hia JIgS the pi ('els)x ill 

X\'85ball ( para( o ir~ x'l'l5fO(licl~ lsitize yl t.s Thisv li (1)11 :\hi ll (t' 

caIgltti('f wc 1likely (ol bc'tI( Ifndi th''e : (dd feil 'liltl(If'coiph'e 

'fll~s.e ala estr lingo arc'theiI'5 I' tlih lg i es 1:111s tlo' 

HIkoa tftjs ('oul alkI'tfu s'cdi slaikf Ilttimpi(t sIl '\'ave iI'It nt( 

phsicallyf prilfg'('l sillifitll sII'st( dic om s lacing ilt' noltfep'Ilft'l 

igsia '.\', S'wK-i; to Is Jau i/i r 2ia ton/I Jc /theKx 'hiIvc el 

ill~~~~~~~~~~~~~~~~~~(supnin (clsuh; OtatciclrdKlmcIic %isuc, 
cullscouldbe 'il rd it % -; ("crc th tw 1"t ilu- u t r .s m 

antigclis llic () pa iie C I cl'r lc w r (S ."ml "Ill-facc 1 1 a 


This~~~~(Iilms sn nasy \hiftl 1Sl)\(-l(a bid
wast 

inliiiol (ilaelfl 4%lplcv dccl%asd\'l) 2c% aedlm l 

R'Ic'In ( 51gh,). cl clgasydw r.a~ y ccl- l' 
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ence could be blocked by i nnitnc owl nlnkey sCerto 8."This assay thus 
appears to provide an independent system by which tile 'ndotlihelial cell 
receptor on the trolphozoite cln be. di:tinguished. 

A very large protein of lapproxinmately 250K-301)K has been imnplicat
ed as tlhe possible parasite re(ceptor for efdothelial cells. ""
 

This Ittolectile is assOciat(ld With 
 tlh eryth'llOC'te tiietilr)'ane as sug
gested )y attenmpts to sutl'fiace label with'Il. Interpietation (' such 
experiments is OlilJ)liCateld since, virtlually all of tile 'l labeliig tech
niques ha\vc allowCd labe-cling of lgliin. lglobill is labeled, then it is dil'
ficult to be sle wbet l'r who. riproteins within tiltervthr'otvte are not 
also )eing L:ibeled. lhis, rigorous bioculclliical localizaltioll of a protein 
to the parasitized telblood cei llellbralic is dilicult. 

A 930 base pair (d)NA chim whici ('ll cles pat of al whichIllol]t'.1il 
is likely to be associat(ed witl Ile c lclr'olyte ilictlialiat, i is blen 
exaiilined.'" Aniilmdics to t- )loeill, which wee' )roducdt against the 
plo'duct of aI l)NA ('lo1' cXpl'-,Cd III !:. Cli', produced at speckled
intracellilar illlill )ofltur ,ll plattl). ittll th t'olhozOites and schi
zonlts.L- On \nVe.stelnl b ots, itese alntibodies )uni1d to b,i v'e' large 
itolecule of l)'lliatpls 3t)001 and1 ill ;i le'sser deiclee ) smaller pplii fes. .".6 ' 

Tllis atinge.i ict'ac't('( wilh 93% of the 65 hlilian illlaule sera lested. 
Nevertheless, an antliserulii to the expressed )roltill dteecceld parasite 
l)roteins whose Sizes \'aried dlepending oil tile isolate i'lll which tlhey 
were obitained. 

IV. Sunlilmiary 

As a resul of inlf'ection l th c hllan Ialilaial parasite, P..jalciparu.a, 
mIolecules Oil thle inilozoitCe sulfate or' thls cmlitaloe! within tlhe rhop
tries and licronmcinos lliav bindtito I-'becoliie insw d inol the e'tlthi'o
cyte Illelbraine. T1) !ilnililies of' tllouenes (GIoups I ;nd II) have been 
idenlitifco as possible canlldidates. ,l' ;tl)]l'poximlatelv 2,2'hours within 
the host cell, a series of' chlian s a'e tlectalile. ( )nc or o'tore parasite 
proteins ale inserted into the crylirev'te iltelibraie skeleton, aind at
least one high itlloeculal \\eight llprtill which illay he linke'd wilh tihe 
el'ytlhl'oete lhiitnbil'ai skeleton ;i1l)l)t'1'S to lC iiSlticd ilrough tile cr

llebi M0CO'Sthroc)vte l b'1110 ihc the iIVir5ollillent Oltiside oIleotf' cell. 
Tle illinl)I'ait skelcal Altetatioils arc likely to be rest onsi)le for tIhe 
dlralll;ic Stll'*.l'e chlalnges referred to as knobs. NIetbrane changes take 
place whiclh are independent of the lllllbrane skeletal ctilges. They 
may play a loft' ill )i'cingltn, the receptor bv which t trloillozoite cal 
bind to endothelial cells aind sequstc.';r. The'e a'e, tilrt'c, a series of 
parasite-induced altcrations which ;ipi)ea' in the II St eryiocyte 11et11
brane. Furthelr study is likely to idCntify specific tnetnlliine stli'utl'es 
which may be useful in providing iinnmdnologic l)i'ote(:tiOl 'oll' imals. 
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('iU,/1limau,,,. 1',.A'all...h /.S}1 82:. 3--.7. 

I)iscussionl 
/.)WGs: I'd like togo b}ack to) a+n tcXIAT,iIn<.Clt 1bV DI'. Sta'IInl tht vtLu 
d(tscti)ctd inwhich IcI lookcd at itsvnlcoiztd s'stt'clt and intachllilar 
incor roation ohfthe pletirtsor. 1't illtclcsteit in the spccificity, tie anti
lbly spUifieitV o1 that t'sitt. (:01o(\ it tll us ItIl abOut IhIIw ye
tcxclt~dt lionlait ibodv ,nc'dieltors? 

.:t,:Sl::
It'sa ",iitl (ltostion (artt'r. 
 \\'e havtc nlo aflinity pitrifid tile 
Ufntil)odv and slu i,'I that it w s Ct'SVcuSsardt.y ti[) at tilod'. We have6:)It, illc casy ,.'u]icrit'cnt. ilvcyl ,.',Ill.\\c''.vc lik<'. , (loll,ad all atmlo
niu11m slflAC ('11t, put thait ,M I)FAE. and used that u,]<bIllill Ilactioll. 
\ott get ,llat 1';cttito .l0\ioo that illaIi'lt a 
dollt set' tic aIft'ct. So) if i rc gt,1in lit that it 'S ni I letr

lIItki l if N''tuISt' K-, 'itt 
+Vi iirgtoi s ) tl oi ll ,

Ular %\W'iglttIiIIg, (itIn it SIohl still lertlilcabilizc tile K lgruttisl. \*cCOI'TCL1;Ilso flnld tll<' ltithl(It0Hl TIv ;(urI,filt l)OHt,, Vm+l C;Itl ,h1rattc 

toi , pimtit Lack lie it which we kili kit ills ilc CXplt'csscd. I\ I ,
those samtie antistni coiitail attitttics which callbind tit sur'ICt 01f 
tle trytlirvctce. 'Ilirklly. \wc know that it' we t tkcit' sanitt antist.utiiand (:lttun'., [hc m-lgalliliSll lofl" iSn, I'inI(cr ly gtAr h'I,ghIs 01I'tille, 
u.X:prssioi (f tltat lltigull is lost. lhis fits too closely with whlat lotl 
Miller and sOL o ut lsiherave liit fc llfnd. ThltS ilrc which,claliugs 
OtCCIIr till th. ,r1\ ,ilcvt. strlf,-I(, il what I'l) giing to aSSltlite is the 
binding site for these a lltigtlns. ,iiI think, if' you'e'C iflasking tnt 'vc got 
rigorouts prooff ilht it is antibody ttctiattd, tht IustISwT is t1o, bUt 
we've got a lot of' circumstantial evidtllt, that ccrtainly points in that 
direction.
 



Soluble Antigens of the Asexual
 
Blood Stages of Plasrnodn;,mFalciparum
 

R. L R. b1.SA\INT, A. F. (' NIN 

,P.... 1.R.~i Al\ \IAN 

Ifltro(bictioII
 

parisii lurotins into thr I)Io()( streuin. Iluese huleud(I: pmrins seei(

cc] inlto the parasiloph)rItts \'icti)oc, Iprowinls rclcaseol fiout illc' sc1 

tory o)rgatuelis ot' tttenzoilcS. midl u c lcavagc Iragiutetuts (seeno~ld

;ury (o procc(Ssttg or l(Ltad(I;It (It) jptowl's Ithu ate nlot otherlwise 

SolublI)e. Mllyn of tlhieSt priltt vili licit itiltumui rcspottscs (F1g. 1) 

aind '.Iu (till "Sohthl liltawigIl-t is th i ill ) itp((C0Hcvrn 

\Vidh Spc((.tt (It Fort ilc rilg i1' tool (iXthrlvto),oltigllts. (Nliiil. 

Stii-LIlt( ntigenl iS [8( 11)edw lcliihtltte of' a(P. lS:) tMItlo toe Sinew 

nexvly iiecttel et\'thtioc(c dhii'iag the procc's Id iojrozoite itivalsioti., A 

p~roporotionl of' I ltl()OilrS ails 1'Cili(adlc atnd (i.- toLasitg RISA whlich 

Gcan SUI)SCe1 (entlv bC dete(.cd io ;a soltuble ;iiitjceiu. Atitibodhics against 

vitro bu11t I arget antti ..,w, Iha;S lot hCIl 'hIt i(Iliiie(I. 

Thec S Anuti. -itiSystem 

Ali~eartly jocip~t tO) clailiI Solule~ altitigelotC (It ialaia RIciuti'tcd an1ti

guns diffe,_ring in Olii stailiity to~ lia. 110protis that retainiedThs 

theCir antigCeiiitV ;dtr b~oiling were dcesiLn tvil S anitigclns. S antigens 

whicko are hound inl tw o~hasrna of, infectedwi individnals and in culture 

supeiaants WHbi edrenc SeCh~ogieildivriy Althloughl fmny dif

fereuClt S anitigenis Ilay he presenlt inl a locadiZed U-Cgyor, individulM S 11nti

gens ure lfCuni in widely separatel ge(CgraphliC areas.:'- 'Ilhe S anitigen 

w~rotvy.e of' a particular parasite st rai n appearr.io be stale(,, persisting 

http:dete(.cd
http:Spc((.tt
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I111)11 9cj afl'.l4itillicll~s vilro mhidn~iil'(iluii paeglis" his ti Inimi 

ihgell ilsl4 (N r I 4ills I'oli 141cI ir)ii Cu1(111.5 cI'1 i l 4illac g~(lycoiS i l 
asi' 14of' 7hpaltiomm('14'141l itici dol-LI\4ill,()' 1:4ryp'l1oml- mvjlli(hesl\ 

slii agisll ii ii i(Ith1(il all a4 1'isi' jspu i ' litv lls ;4lhi4ls (di lit
 
lligeS ll ig4I is '4ill l.ntl i 1 llt. a1ii
g ll4h S lli :41141'U';lse' t e 

pi l i 11,1111,~li ;ljl(l. i1 l I iiii ligc4 1wr'S 4'44j4V s ligl ctifil 

4ui)7: - lt li'5 i'li-l fiNj pl'm11 llisili45 iwdil -/il hav 1'lt''t li 

:till. Sim' pj)44 ii4111' ill ii p cllii t tl( l 7ji\( ih( 27), ill I'lilpi l 
less ( 111ii f i( 5OWi MO to /) it iflgi ll y a ii 

I'lmlsi i I4j l c IiSi 


; F ,ii tii r la tisn-

Iicl l (d, a. 544I(liii 4' 4444 .Il t.\i t) s11(1(1 Be hit s of ic i 

ab11ili i~ pi('s 1 ir1114 aliil4'115( lalt'i tatd\ ii S ati)N\ cll ihse- I 

pril t'illisjctl c 1 Id m hidw aliigtl ii uli, ('1 ]-,'ilhii has15Lii' a prliti genel 

titesii 1l11i1 i'il ll lIim15 id-lii ll2 S11( i'i ill Ilk'ail 11111is(d d1 aws
 
ThcN ',. 114' ipil 4 il il
k lll vwh.li'/ t it( ll psii;wait'ii In hel cacho'['2at1 

tllic: d lo>; i17 ' plI 
 II~c~c i scIn':lss diwt 5 l'siO ((pN"7sf' g'o'll t at 'e 
awe ilii 'Iwhdto i l)4 5 ' ill lilt' 2' lti't i l 'tiltin O IS('. t2 ~ 

Figure 3o. .\It(11'5911c1k Uie Illl, !(I)(i lI'llbt' s''5fhi~ o\\itSr ouieno)
apreill' c(a pi)C (detltt tidl"J 1-i( ijit'H tlt7tlt( F(':2) aIepahe 
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sequences. \aruitiu inth "comiposition aid nititihe.f' anino acids in ll' 

the rcpeats accotnts flor the scological diversity of tl S antigens. Size 
poylmorphisitis arc 'cotuntcd l'( by variitiailis il tile nmllller of, 
repeats and the nuihr of co'nstitttent a'liino acids. Surrounding the 
repeat region i;are stretchcs of"highly ch;irgcd antino acids, a structural 
leaturc also, folnd inlie circunislporozoitc proteins of P jhzhi/azrum. 12 

Tie a linlo and catl)3)xv twrilial portions of til'sCtulits ire ttJI to 
70% honologous i:ithesc t\or) ilat(s. 'hlicre is at signal sequence 
present il the atolll)) cwrnijltis..\ tticchiabiisiii for qelit-rtioll (of tlte 
diverse S alnit icns allears to bc a l oflocrssspl'cadilinig point mnutations. 
deletion and(i'isc'tii tlltoigh t dll( lic ncfualihe at units, prol)yblyly 
crossing (v't'.l' This has rcstltcd ill a scl'i's of gencs that ale iiaintained 
bv St3c cti n i p l hisnll ill iiati al llatiols fItIlc flasitc.is 3lvti3tn~ JI3,I:hc stich1titm prt'ssurr'that Iinilns this pillom<rlphisnll would alppear 
to bc tihthltlllitll ilonurlic Ss ltcll. 

S Antigen Famtilies 

lhe isolation of' gcne, eIt( ding th S itntigcnl has ciiablhd a slibclassili
cation of il(tS cl3 t1 fllllilv. 'lThc lC')C;,t po3rtion 31 tile 3cne calltb 
used as a lprobe to identify crol35-h'iyili/in' S ,,tigcni, c.34., lilt 
t'epats of thc NI"7 antin will hvlri ic t S attigen of K I, a Thaih 1ti1t, 
isolatc. Ilow3'cr, antihflics ttIlc( micl3p'olinlihi, S ,ltigclis Irloin these 
isolates (I)) IIot 4 1 3ss- 1'tiititimlo caill\. 'lThesc Ii ditigs aie Suil
nliarizcd ill lIlblc I. S 3'lois. lie lltic ,41'.111 I' (IaSSiIf15 d it)) sul)
groslll in which thc rcle:it Imrtions tlim(i"1,1r3t ltiit(Ih' l oimology
but not illllllltll( Rl l Cr'o:.s-lt'activitv. TlhiN' Inl\ rI cc~t(l thc \\ay in 

which the l)frltcills h;iv c\(3i\3'l. 1a"1FrrXtlnplth, t seconlSinghI' base 
chlnge c mt-1ll that l an t I,- ttl)StitutiOlt illlifit(d byv r'tlltintg in 13, l 
tile olctapcptidc rtf)etilt>, d) the NI"7 S antigen w)uhl drasticalhl chang-e 
the inllnun(13h)gical IM-)ql'rtic' of1 the antigen if itspread to all the 

thouglh seltuclcllerepeats, even till' relaindttl 9Vc%homlogous. This 
groul~ng 4+1antippms dlcriin- fri it p simend colninion antcestor is 

also suggested by tbyhebscrlt(It that S ;nltigclis that share cross-hy
bridizing repeat vs gleat 1 theregions \'y t homology in flanking 
regions ('1'blehs I and 2). 

Fu nCtion of' the S Antiger, 

The function )1 the S antigen systcm is unknown. There are several 
stiking and even pwradtlxical fraturs abouit this system that are yet to 
be explained. These center ol the observat ions of extrcne diversity 
Coupled vith low inirnunogenicity as native 1ltlcults (cf., fused poly
peptides). As has been mentioned there arc very many S antigen types 
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IAIILF I. Relcationshipj blctil 'Sal)nhiicv 1njwcilS 

X\',i,, acidpwrt Ati/odlrp)ohe 

Sforain H.'?? A7.7 FC'?? A7.7 

I(;27 + - + -

NF7 - + - + 
RiI + - 

[1 I la/u/ammt i i''. IC 27 hut laptiai % 

I itia N li I mn (a. 'a i II t Fhaii . an V)tixii. I 

wS dic Itutct', l .) I i i'li hull ii S nti 

qit idi i I'Itt II['W 'I' lttrIII

I.-~~~iiti;l i tanusi ;ii. l Ip I ii lul dSti li-u'%fi. u''i n h.. ,ui it(. f III,-

gk-amI I ( II I ,III I I III I),t/I IIII'i'gir 'ii'.IIIII I(.a 

(oi~ ,uIb(o I ( ,unh~I I + u'i,~ InI t I ,II ( II -I aII 

liii.. I.im l~c 



189 Soluble Antigens ol the A.wual Blood Sa!te. 

which have bccn inaintainet ill the nattrallv occurring parasite popula

tion. This bespeaks sonic strong selective pressure. t lowever, oic of the 

main findings in the stroe)i(fcinliolhgy i'S antigens has been Ite ohs'r

vation that antihody rcSpohscs tll these itlllicls are' flirt. This is pre

cisely what one might prcdict lr a soluhe alntigen allde i ) of repeating 

el)itu)pcS it' it behaves as i T indepcndclnt antigcn giving rise to short 

lived 1gM responses together with suplressionli. Fniiniullzation with vac

cinia virus expressing tlic S5 antigen in its native foril as a soltul)le anti

gen has resulted ill very low antihodv rcs)onscs ill exp)eritntal ani

nlls (C. J. Langford, Tihe Waltcr and Fliza lall Institute of' Medical 

Research, unpublished ohservatii). It is difficuh tlti lrwe to under

stantd the : l lor such etXretlli' scrolhgicill diversit iln iiltlcule that 

is so poorly seil i the iliiilUit" systelli. 

(o01lClusiti litOne seeningly Ohvious Mll S ntligcns is thall hccauISC 

they arc st varial)he they cannot lbe tlh target (it filtccti\c itnliillity as 

there exist analiv parasite strains thiit dt not exlress i apirtieular spcci

'ctv. This tolichlsil setil less oblivitis altcr thl discovery of (oil

served regitits illmig S aiiugci niolttitles. 'll( K I and N [7 strail slc

cilic S intigens () not show iit\ (lclitlnst;alc clttss-clictivitv wheil 

'lic 68 mrietedh wvith lialtuiiiall OCCUlTilg flntiboltics. ililini acil cilt
ill anitigns.sci+\scl rgin (Fig.'), ltiwcVcr. is dcll6icil 1li)11 S i Thus 

t')l)5ls'Xtl legiolls liuc tilivllittly le'il Iiitei(ed invisible to) the 
Ii11111i1l1tC ySvslttlii its wc icccd byv <C~lc i h tia sttldics withl 

clincd[ iliglt failclt,. Iliat iniiiuic iiusftIt.scs directtd iglims S 

ilntigens can Iil\e slile l ist iomtcttivc \ilic filts bcli sIiggesticl by tlte 
repor<lit (liat it il nllc1(1 i/oita ainti)(1%i. wldc i+iilst repecats of t letct] ihtc 

L"C27 S mlitigcit inhilbits tit, gl twli(d l htlhi(gils sir;ain il trillo 

1-NI'SAC .K NC )\\'Il;)(;[I' E 

This work was suippm-tci by lie Austir,ilian Natmiial Fieilih and Medical 

Research Council, tlwo tl 1). ani (athcrilt ". NlacArdir Foiundaition, ih1 

Austrailian National Bihic~te hliolg\ Scltitie. and ihc Rlckcillcr Netwolrk for 

the Study olfilie creat NcgheciCd I )iseasC. 
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.FIGURE., IIfllir)utl l 1 S I )S-I \(I Culture ,uJ)t ,- ltallt tigens fI-lmthe,An 

FC27 lsolatc (PN() ,rillthlic K Ilsoliat('l'hiai) of Pl + +artm.

ilteauigells % 'ereu0t'1 ltaled fllf' -1111S of 1b at(ed (+1I) or 14t4h ,tl(d (-1-1) culture s tt at t 14pJl)li(j to4)lI01)1 Iofl lUt N ' (-;%min4 (PN(;) Ig(-Sep larose 
pfrior t( c(tttroi)h i+esis. lhe ilitlliulhlots .'re pokiel with 1:500 tilutions of' twoP[NG sfra, scrum I ('ontaining i4high titl, o 'd ti)b(hics it)tile1C27 S antigen aild serum 2 which has oreamtiv'it
to titF(:27 S aintigetn. Although tile S antligen isthe domtinan tsoluhle antigen ther ar li an14othtr Sohi]fle alnligt'insrtcgnized. 



rcg~irlf'ilt-27 Pia.iootj Iiiiioi bs' a Plam \ tum11 h\ipagunSIiiidnb
Thr:ougIt (I.t 
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SIGNAL 5- REPEATS 3' 

CONSERVED REGIONS 

SIGNAL REPEATS
 

FC27 

Rio Lys Rio Ser Gin Gly Gly Leu Glu Asp Pro 

SIGNAL REPEATS 

NF7 

Rio Lys Ser Asp Glu Fle iu
Rr q 

1)tUl;I~. i n ,'II. .(dOw I'. K iii, iiidS .il cis.Sit-IIl rI ,filh tli 
2.lc Ulpc(, i tul ilistri,,,tll larqc (t'nl IIh)(:e-7 k (d rtclci/ surrImun.1 

b>yc)nsnv lr. imis oi..ll " ;11(1:; '. I' nll1 iSo);tlniillt) ill ihac('ids
-r',[ltgi 'lIst~
t 1-~n)n"a ( . IV.( ian(.s sh,,m.+ lemn 's ofl't
'llc(lmp.,m (r (he +,+;t , 
repe)(at"lmilld ill dwt S ;1Iliti.L'CI l (..,.(11 ()I I' (Il1W]DllIIWI," froml() t'llt-, F"(27 

]PalptiNc'w (ktiintva ;tll(]N]"7 h()ml (dlitlta.
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S184 . Scec22 () (( 

131.SauL A.., 1. NIycl L.. S(!wficlI. ;III( C:. KiIsomi. 18-1. PleI flulnllO. 

I iscussiII 

Is actua1lIV ' ;it- \-(ililkiml th(is CMI2Z,\\I2.\ What11 ly hy l 4 that1 proti 

youIl1v( no( ('\IdI21te 1(11this') And) (Veii 121((I, I tis mI2it12ci is poor21) 

1121211lo122g02, doelts it 1121k( 122W >12(5 (o blI'VI that it liel)Ip t vadeI 

(01llvi.: I At 111(* (12222 11 round i ((lI'>st(12 and21 ask it (122 oher2 \I' (:;121 

111112111 )1('ll II, iHi 1)1' (2 ici, M112.\ poin of11l\%h\) sioll bc II I illt Is III, 

I51(III w 'I') 111XV i, who1le50ri l011(ll 12(2 It (llA!1222 (111. Int 

(11icc 211210)2 m IIfe ll 22 m o II. i(51"t li,1c 

l~~lK~~~lK1II(1A0. ~A:It Iiilt is Ii \(TV' cXeiMILo. qteslil. I liopc that1 it 

wsil l- (hscutsscd( ill (t' genc1'fll dlisculssion. NIany ipeople \\-()II(] like 

1 
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1.lntroductiOnl 

Exoantigens are soluble p)roteiCiiCielOUS ItIorics Iat II\'d, rCleased intothe blood plasma of anIlihs infit.(. wiui Pl"i/a odiwfouland Babeia or into
the supernaltitnt ||t'di ' t 'cs (f oiga


Our knowledge oftlsct d||| 


ll(4 1 r ui) rll l](st isnils. 
igII S(t SOtlli1)lt('tid three (l(;ides ;Ig(when we first olbscr\cd |heir );-,tne~ in|the jlulIStIll and selRunl Of sev

eral Iliol)ovinc a|i|ial slpecics infecicd with Babcurla .,pp.I Duing tlfesesitaliis i|ltc|itclatiohiship l)t t 'lif|u',|ite|ii levels, concc||trition
of' plasilat g'ns. and thc level (f antilbodies t tliest. anligens wNas
deiionstritwd. A dir,'t relaitionship l)tbtVtti tht levels 01' pa|'asitetnia
itnd liisnia aitigtls \V;Is foilli vhile tl in'e|SC |'elatioiiship existed
between these tV) ctents dlselrIlll ait libody 'evls.Recognizing the
immunot.genic potential of thc. antigcns, we initiated vacciniation studies in dogs against infcctions causel IV B. (rot-)utilizing Soluble exoanIti
gens as irni|unogens. It is in the co'setl 01' these studies that we, for tlefirst time, recogiiized (fie prtiicthve nature of, tfw'se antigens. However;
while such potential was clearly evident, it was also recognized that the
immunogellicity 01' IlasI|a-de'iveCd soluble antligens was low, l)mbabiy
because of iInIiune-conIphlx.|'Iiniiontland enz'm|atic degradation.

The development of methods infor ti/ro propagation of B. borisrenewed our interest in solble exoantigens as ilmunogens against
bovine babesiosis. .I During the last six years, well-controlled babesiosis
vaccination experiments using culture-derived soluble exoantigens of*B.
bovis were conducted in the United States, Mexico, Venezuela, and- 'Australia. The evidence of protection against virulent B. bovis chal
lenge using infected blood or ticks was demonstrated in all of these 
studies. 
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Exoantigcns of parasitic origin have ICn (t'lcict(d in til plasmia or 
' scIu'ii of rldents, chickens, monkeys, MidI lln with aCIte nlalia." 

Several groups of plasimiodial exitntigclls froin liolmmill plasnii have 
been clih'ilerizel ;c(oilinlg I(, lica stalbiit,' mholeclar" xveigl, en

' l '  zyile sensitivity, and antigcnicity. in ;tIddition, : i ,itigens have 
been isolated Iio'mihe culture sulpernal;n111' 1 / plarlluilllli of ,l)(Irm 

asites prol;agaited in .11W. "." Plu'iia1l lotccti n against .ll!fngc ilifetc
tion has lbeen deliloiisitated iu chickiis and mionkevs with iflood 
plasmiia-drived cxlantige.ts of1 1, f',linat lii IIld I'. Anlvr'i. ItSl)c(c

tively. I""' 

)exeloipmeint t a illtillod f1or conitinuuS iII itl/, t)olrlyltiol, of 'P 
l/aiparumi povit'c'd a incalis fi dilt pmloluctin (d solulhble exomilie's 

tlitll hccce v ilht' Ilost's liletil)a olic aidili IllI ntilttsv. illls 
," It al)t-lIs 

th;at tit ,lltigt'l( ilo whiich11it host (llUSt respuildlf iis to dccth~l l)'oItt
tive imilunit;y agiillt the iscxti;l blhood1 phlasc of hluiaiia is a coinpc

nt.)1 of thle sliufllc c (olcot lil i III1c uduIt i ll ai of (tlit' ltl/Zoiie. 
T his +stl-faltc coa a pl~t ls Ilc( c'"ssar"V 1, li c ll llllt thIlltw 'oztitc+'>t l ac htlt oft 

tll t'vthlioc'tv ((tsa inl lediat s Ilit iist ssIll tial siu+pI lo1 cut'l , of this 
' organaisnm into II( cilt''ti'w hr l 'I 'lihtre is >,Ifflit'if'lit ha tt c'\'idlct I mos1'.t 

of, ilt txoaitigclis owig'it ;ttt fhom/ lt it surlflct.f'i'tl 'ccr'dingly, 
tilt(. Im mora~l illmllict -c l'tYtstc Ito the-se c'XoaIlnili ,' l h o ul bct ( apaI+ lc of' 

b)lwkiii ll hasli of ethT mmnx\tcs I\ ihll iiZroite asialn ilt-ntlv dent
( n st i tcd \\ ith R .1 ini an d i '/a/ ,/ 1uu1 . III 

11. \accill.11ion 1"I'.l)crl'ic'lits will. F.Xolt igcll-(' It ; i Ii Ig 

(rimhC (i ltime Suierlatiim: Iiliihgmis (hallcng" 

Squircl monke's (Siimii .tiiIII,i) tan l prttclcul front cliniciIl ICaic
tions and deailth causctd b IP ./a/cplrom by \tcinatiot with a cell cul

' turc-derivt(I iniml ulllgttln. flit illlliIt ) gtll c,)l istcd of filtered, con
ctintrattid (I(ix) Sutml-lr t;aimt fluidl cftfcttt I t lfl vin culturts of' P 
faliparum. C(halhlclg infection was minihistclttr 2 it 9 mothis ;ifter 
vaC<:itltijni. Chulngc iuatiuitl cotsistel of 2.(1 x 10" 1) *ci ialm
palrasitized (Indotchinai I strain) rl'ythiocycs cont+lained in whole blond 
collected froim tn.) aulitclf ilfeti'ctl imioiikyV. ln, iiilliLtl geti)itiy of v;Rc

cinal antigens 'als frtilr d y tilth isoif sapi o r altnlinuim hydrox
ide atcIuvants. Stuoig lamoural itinimitutc re'sp+onsts etalsure(d fby the 
indiicCt fluoLrCscent ant ibody (IIA) tt'st Nxi'' in '(fidcuef post-vaccina
tion and challenge. No mortalitv occurt'vd auting I I vaccinated ani
mals which include 4 pieimmnmized and 7 mnafaia-susCCptible nion

keys, while 2 susceptible control monkeys developed typical signs of' 
malaria fllowing challenge and died. ' 

Pathological and clinical observations denonst rated substantial pro
tective immunity in vaccinated aninals. These nonkeys maintained 

http:cxlantige.ts
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stable heiiian writ level.s andic (Iinsisteji tiv l)wtei paitsirenIIias, ileenilipa
nied by tile Jreseiiee of, pairasite Crisis lioliiis. Futi her corrorol-ativc evi
dence of the vaccinec effi1cacy was thle specific Iniioycpacity 1)1sera 

1111Collected fro a('illatcd aiii;is priior to chiallenlge. This~ wasi cstab-
Itshieci l)bv i i) groiwthi iiihiihi iou si tidirs. 

III. Partial lPiirjicuit loll and ( lraicterizatiOil 

Priev'ious wioik hais (I i() Ili- isolatini aiid partial Jpiirificationl if anl anti
geiiie fl-actioii firoii Niifaiiiataili( fludls ofi ;isviichluuiiis clture1-s (aver

age f il(.(;c~~c/SGF-l srail Sllct L-se iso
late) oI/' Phllcipcmnum." 'This framinii. eicl to is Ie( SP)friiiion, wals 

(0.01 NI acec liiibti-. pf 1 3.7, %\iith si(j)-wise N;i( :1 gradienit). Andi
renIic frai IIoIns I 111 ithid Snf)S(IficIit a)iiifIC;1tiw~ jroiidtiii's were 
iiiliiijtor((f liv I Jw lildicli [.1 S.\ 111iiih/ii fiiii ;iii - f~)id/iparim lgG
anid liol~uiaf fiuiiiiaii 1i4(; ioli (f pijii ciit;ii oriigin..\ntigcniu iciii\ was 
founid III f!ici uis\ ii i led Iheiweeil 0.2 NI ;iinf (1..3NI NJif on 
cuilti;iuuis. Mliii;] mmliis (miuairdiii 'Ii Owe 'SP~f~ui wre tileil 

ainiiseriii. Thfism;iiISeriiiii \%,.5!its1lil\y scihizi,iit-sjicjfic sin \ve all I FA 
iiei ofi 1: 12801 andu iiiliilud iiini(/(it Invasioni( fiuiuiiaii crthriiuixis 
IIi vilo (C(Fal',if1i-\\'lutsto1 1 1 , uiiijiifishied ufalt). Analyvsis \\its ialso (,oil

in fi rimfraict suijernaiitii lii (s o f limiii fe-td ( lt 0(5 ( rabbit ati 
necgaiti\( SP~ hiiuii o). \\esteil iNot auiilvs"is revcdii a iiiiijor iinmiala 

atgill iifMN i\\ K ill tfin SP firiciinhi. Siil)seIfiIciil\'. add~itionial /) il/ti
1porum, iiitieis (ifWO00K aiid 70K. weic 'ieiiiflicf as being priuseili ill tis 

An xaI iiitIoni of Itn S ) fractilon by' crIo(ssetfI 1111inuiiilurujhiircsis 
deliinisirmirec fiat it wais lic of eivtfiiinvjU Co iiji (1 aniid Ig(;
iliitiiiiugfoiiuihiii. \c cstiliiiltei tihat 80V' u o utaiiiiiatiiig seruili pro
tilis wals rIviiiiviu will) the SPh1-i sciyl firictiuonaitjiui proccuhii.
 

il)
F'raction was fiuriiiei putiifietl by\ hiiihpuiiti\ size excluisioni lilgI
peiliiriiiaiue liquid chiromatiuograuphy\ ([Ill C . B~seui oil the ITUSA 
11iolnituoiuur (if proi illiaCli is coiiiuii,fract ions cfiteu froiit the (il aippairent
Iiuuiccuhai wkuIglis (df iitigciiic ll(iiioiiis weirc 30 kil, 17(0 kd, I 3( kd,
ai(I 4(0 kd, iesfpct it\ ti. Ii i'xtx'ti, slilsc(llieiii chiaracterizautionI by SI)S-
PAiGE alidl \\esticiu ifiiiiiuuoli g (hiciioilstiaieu that thecse piioteins 
\VCI(' ;lCt~ltik be iiug CIIi te Iill OWlidi luticij OYiii 111inli1l oist of II IPLC 
fraictioiis shiowedl uniquie bads represenltinig flil 'jol, Iluululiil proteins ait
100 kd, 83 kd, and 701 kd with mnror aintigens observed at iiotlecular 
weights 185 kd, 41 kLI. and 20 kd. 

Ant igenic fractions fromr size eclCUSiOnl H PLC wiiCh l otined tile 
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83K exoantigcn were pooled and additionally puriti'd bV I)EAE awi,m

exchange HP1 C. ,LISA reactivity corresponded to ic Ia' jor plmtll 

peak, ellonllstrattdl(0) Wt'stell blots to he thec 83K ;iiigen. This anti
gcn wias.foiund ats a single Iwiiogecmtus procili by SI)S-PA(;1K with 

C(ooniassie Blic staining. 0ne lilter o th origiaill pIhled sup'lrnatant 

fluid yield'(d ;5)liloiiatclv0 mitir(gralms ofhhc K inm(cil.ti 
.utntLoinitelt Eiliniln |)gtraltirln \\.its ifuri'lnd l till Applied BiD

svseri.s. Inc. ( C"o:;tcr( :iy, (CA. LiSA), Nl t Il 470\ Prwein Scquelcer 
uising 500( lpicmnoltics (dl ipuril~tll 8:)IK cX(il;inigc',l. tlv htllta li 

(PTH ) milniilm ;i(Ids \%crc. (lt'l' tud lb\ i-t'\vciSt lit.m. I I PI.(; til an Alwcx 

uilas]l-l'rt' ()i) ttlliin (likiii;in uinstit'ns, liii., Palo) Altio, CA, 
USAq:). 'i'll(' .N-itcrlliinal allilml acidl sc'(picii [ ltf 11hipm m 8I3K(&/ic 

C'.(.;(iIin cli' \v;'Iis dit'l llli d( IM, III- '[]isl i;5"l i i cts. "lwitrc \Vc.lc till) 

rt'Jp';liiigf units ill illc \- t'iiiiin , in tl Ii it. Ia sil ,( 'llfrtin 
1 2otlnIc I PA , 1i/)117ni / m)I stale( it itiis. 1 It tliigl 22,RscihiiB (-,,1

! 1  
t ll,',;. ;I IIl(YC)Ilht' l" / ;I lC; cl u cl] ilti IMh.>(,mtlt g s ;c, f it t li ;i s)Ii ll iglc and(()Iltitlli 

clcttidc! lpi'ld . lI'lpto lili his ;i siilltk+ ( tlt an i . () atlniillti:ilimi hc' w 

ailS- Iilt'iiC ,CL~l 11-til i c.t' Ii~l glllct, lu11(ilni ;it](1, k-sinic. andi 

' ])plt, nylai icint-ir (uill\- 2-1 lo degt'll i t . 
'Il' Stro lig livc hi liit' niltillt' ()f Iih' N-Iwi iiiial S'(ilit'iic.' Siiggc('s 

that it is ;Is iaitt'lI \\ithill il i lit'riir 1)(rlt i ) it' 1t)1dciin oW 

alternlii t'v it coild serv\' nI ;I lit'illb;Il' bitl(ii 1;g Siit'. 'Il'W possi h' 
xiiicn Iaf ,t IIt'iiiiiell)il~i g sitw mi IIIh' lx iott'ini iiiijtd with 

the schiztiit-s i H\t'(i)i* it r;ibbit SP iilit iii1ii is S Igg(stlIi;t' lI tlie 

8,3K int it.t'ni ll y b'o dcriv'd Irni It lg0-2T0K piilin idh'niilht'ti lv 
-' ' :olter iiivt'st; igarors> 

A Iilxcd 20lllcrl crlxcd frln ;illilim> acid mdmltils fwlr lsidiutcs 16 

thrmiughl 22 \\;is t'lt't itd as < iii l ll' till Ilt' basis (i ilit' i'ia

tivc stability o1I(; . T versisl . ( slliitclh's and It' llat that Msalmo

dilu l)N \ is very rich ill . . '' 'lous, ; iii xt'tlTLIast' pairs. prolt' with 
,tI-fi tit',gt'lt';i'V \as s\ ii zcit'siz t ;ill A'\ltpictd Biossiiis Nodldc 
380IA D)NA .viilcwszr'r "ha\ing Ihic ,cilllms,iin" 'A(:('C-( I'A -(I 
T T] ,A-( :T 'I11 "[ lh c t d l _() llu l ( iC iWI l ll ) • ' i s ) i I I I d b- 1I.1 " I '- A.A. 5 ' . 

N htl ' rt'cc il , iht' lOO8K xiailligctil hlas Ibc . istI ld l in purrt"'ill. " 

l'rt~liiniril\ c ct dill; a ;i . l. l Idhentical ,,idh Il s' t d ' te 

83K polyl t'ipidt'. Nliiosl'i I.abb t ;illtiserUill ir;isedtl ag;ailst Ihc 
inld Viidu;il purcl ]mlyp)'l)l iics l i(lncltir cr(.ss-rra'. ty\. W\c p])tlu

late lil;tt th' 83K antigen is a spl'cific p)rotcs silig piottct f tilt' larger 
100K anticn. Additiinally, tii'S C.Xo)iltigllS liyiV I showI t10 be 
glycoproteils. Suubst'lut'nt )nrift;itiol and tlir<'-cleriz;itioin of at 70K 

exoangeln has siiown it to bc prwitilact.miis ill naturc with an N-tei'ini

nal aiino acid sequ.nce distinct rin th(iist' of the 83K andI 100K glco

plrOtielis. 
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IV". Recominan~iit )NA\Siuics 

Sequcing ol tli 83K I~it IN-1ctiitiiis hadiu Jld t im syiitisis ol'ac 
20-iieticcnidc priobie \\it i n - Utid tidegenlerac. Thlis ttiigtmii ik livting 

cnbitti hybidijzationt ito 1' fia)a restric(itin digests (IJ.Nithlts, 
UIil[)L~biiiSittc a 

Thle DN~ a s fm cw isol~tui tltiligetin ( IIIt~ Silcuture mli Colt 

w~Jit th -ie\Vitaig (d'lilsfill !'. flicu cell; s it 3i:5% pliv

and upeIl( a~rRmiigeyh~C1S\CCWse in.cn 

saiitand \ttinttIis~ ii~inPHoIsAnt TieatDiNiiiunh b 

(ibexe/S(Kit ar I ii dtaitti /abiparo'i dtSt~i~eitertixl bdctit andt 
repea'tedliitniktts( ilid\\ i flloliti IS ltw~doritl 1(l lli cs op'Ore iwol 

Thea DNA was/utdzici di~ttlpp des poled, and e()K (ee d 
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III above). An SP-pun rifbed fraucion froir noninr t le'cd ctiltui rs waIs111 uti

lizeci a lnegatiX''' control ill iti llog . "Ilhis .tld ' Involved upli.ate 

expteriments of i-.cdIA (csign. I, totl. *4.iioinkvs weic \';icinaled 

with the SP) fi'-clnoi (criv'Cl fiollii th,.i )lciiii~aI strail, 8 aliiials wcr 

iiiiunizetd wict 1w SI iilnilnouen hoci'i\ Cf"d ti'lii llt. (;hnel'v/S(,Fl-I 

strain, and 6 ialiiiiis reeex iv tin ohntol i 'piirllilii. Lath tontii

sisted of'2 iiig totll proteili ill 1in li e l)'luipaiit'i5)iw ea vo11uiii. Wtre 

gt.nitl iiiXe( witi 127.5 pI of I .868'% llit iiliull hydroxi l iiuaili! I'M'' 

1 1 at 25' C. "lio 5i)(utci'iiol iio('culations5 w iiiiiisicrt'ti at a 
4-wel: irwt'c v'il. ( lialliltgc cxposilre (ollstili of in jitriv lotis iiticc
tioll of fi'ctsl iillt' c i blood iiiiit, x I0- virtilent moinkcy-ai(Iijitedh c('um 

Inlochinii I or iiiisi ris itt 2 /, th i g se(iiii i 2',"li iii w ii 
vaili~l lo i. [ t(I i] i, SP1 fir, clo~nS ct' i\ ' rlil lic i i I ;i l[t 

(inve tii11lirc stiJ)CriIitaiis \vIii b 1)rebrrttf to :is inoiiiooo.'is andhtillllu lloglIc ( ])sp ''{llt( [llll( ;1<( lltcr lo' ll , illll, . : lt 

A(iii ICiCliuiitoluigitc;t1i irtiic wi5 tilld cssciital fo,r, isselss
ing? p llrt tiail Inic t ortsi' oft iro cimtt i p)ost (.llill~lr ) 'c. Ill aidlditio ll 10 

h tilitoi ,)gy blood hti(cltstiv, ilii SCrithtt . 1 )ititeiiicr ltels weei 

(.1pi iiiaciud decoiiiSitpiijitiieiof i wasi~ do m',(iiti I pof 

p iciiu is il . 

Rl i(ovri Io niriiiil h\'Cll Xxlix ill 11t1 

I)i;llli c iii ' (i (( ISes ii iih lilitl. 1i ;i dit s 1)O:isittIi 

v iiiiiolio1.il ( iiliil)lv il('(C'ClirtlC 

observeti 
witi twoui 'sof t ol g ioi o l i ia\l Ia id il , j , 
cirili'ui (ifi 'thIll he i l tixe c ilthoil li s. Nl(i-ttlt \x'\'; i 

illoiltii ill i g.oli ay( Lii

lei ig . .\t this ti elic, xi fell thilt t1) l ' \ii C an11tlitli'lCd -\;iitiiti~l 0[ 
1)1rolt'cli\(, iiiiiliuililV, li'calliiicil., of' c'xperlilli lit ilililials sholuldl b 

axvoiiticl. Sigili]filltt iiiftiti'tt i iili l]);.th~oiogiC:ll Cx'ere('1111l)nSMISCS 
Seen'l, patic.ii lalyb w\ith itcgatld Ito allllils illili llizt,'d withi alliti lic 

firactiols 1 icplrti fitti' il ' hltiiiollol is Stliiiit. tHlCito'iii CCtYlCai. 

wx'reC lhiiltnt, as wVI iS JifC teree of )iriittiiliti. Antiiody IC'vcls in 

vaccinated nionkevs increased rapidflv and reatii;tuilc lteil 4t.wveeks 

p)ost-challengC ll ihe ti titels in enil ,iniiiis lg l echite. 
Crisis foiis weie first oliseviti ,',ltw el and I31 lays post-chiallenge 
with nieaill palrasitlillis on tllos dlays inotably lo\Nw(i" in vieinultetl iulion

keys. "l\Vo types of ilitracellular crisis foriiis wr' observcd: (I) point or 

pvktiotic 'oriis and (2) abnoiinal, VaCtilatd o g;nsiiis. 
Potetiial c'riteria for l)rotection against disease incltitldet par'asteilia 

levels, parasite killing as evittcnced by the apwa)]a iict of crisis foilns, 

henillatocrit and lhemoglobin valius, anti il)ortantliily, SGTP anld BUN 
levels ats indicators of' liver and kidncy inctiolln, rcspectively. Fou rteen 

clays post-challenge, nonvaccinatedc animals showed dranmatic increases 

http:patic.ii
http:iiiiiolio1.il


200 Ct'IRRIN-1 SFNIx'!s oI; 1\1 \LARIA VACCINES 

inl the(se specific par-ameiters (,S(lPTI'-tI ! , Jilti-8% ). '1'his Ise'on
sistent with the 11cpatoilttegatly andlptllraiegtnetmolpti seeni 
liJ)rO nir)Js\' of, iotr ol ;nti inlal wichil st ((i to ut ditial Inalaria 
(sec Sccliiot \11 beltm ). fit (4Ilisi4I1 this stitil dliolti"Irawe that 

l~~J rifiel/(/ciJarI"l Ixati~[ stuiIcalflt PIrnteet i.-Itti hIonlolo-

VAI. Pat htlop. of Fat al I'bslwIv n l fi/a/Iitm Iri.-letiOnl 
Ii the :(jii tie1 Nitikey(,, u tlU'x 

tflit 41441("ll.s a iiiaor lu t ud42.id Itsc l ; iiiI'l i o I5(iilatd wtIl 

'L.X)Trk'tlI;IIl)4 I 1 1vtl ;(m ~ilIltimlt ht\'l)4- Bilkaeoitll(44 v iiilt iltlIIiii 

li;qutle 11NIISCHiani 4114s intl inthi: ietiltpitllkI. aiolly, 

I, hi'atijjts 5s11(pl llm.l li. seeli' VCH;I 1 !( iti lii4tiad ltH tI t
 
SLttlieio( 115 111 1454IPIl(l IIIS111 
 11 hii141 ts -c ylcJl itit'( e thct 

Mates. siuitilar lnt-ioi.-y Jt1%l 14ill4 4t~Icu~l ra IleeltI;SNre'nrte in aO] 

Rnarl 4h1tu4e iii rsqurrlioit ittinkit mloelionys.i l Ittllei-l iila
 
ctihtotss attlliiiI rllerhe h4 boic rimvp ii is Initial. ltra
and url sidIl l IhowwNtha I-hec l1lil tisr stIlar toltid his) Ii 

thtts pr'suit'4 il adlpt'iat liltm and111c c 11prtnt itia airLi mst, aly 
Retl' etmIIr thg' preen nleai sigeittiI sa.[Is 

lneritim illin \\ ich J" ha w\ecrilrlwt'il inl laitiitilna erebral talri 

S p sili m.;Isc 
lsins i nkown. s n lg u l u al"Iil1-l llg ;1( a 

ar c oIillclter iit i l th p)tltitgelies is cs theilli l 
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Ile simiilaritvwed ill tit paltholo)gy oI'f idc/uaruin inl the hunian 

patient and the s~iii-c n~iII1(fkI.V Suggests that this siliiiait model will 

prove useful ill clutactel'i/ifg an1ht( I-ta~lt(intg le SC(ILuentiai 

citaicges inl 111cllcli)li cd ses of a(1le I1l1ir1. 

V'I 1. Sumumt11INr aMid ( ,o11IIetiOlIS 

IllitStih1llE\ \VQryw havc IIw\ isIolwd anid ('ihaactcizt(I P fideilparina11 

Ti tsc )i)IV1)i.iIcs were. purhificiL-Waltit?'(lIS ()lI' WOK,~ 8:iK, ad 701K. 

iIiciiu.
11inkcys ii. ilt1 a \ iIliicnt ( itll(.Ilg(. I'jalab 'Ihli:we eXoaligelts 

lihar.prs- KN11ll'fSrcacwih;IKNIc~ ~ \KNA'H) i cialilluilg 

io s. Ic)il, J* N 4 Ii l it( IlaNIctill ()f4 Bailte-I. ggich4 It(-SPiccs 1( 

Superatan iln(I4iidt(1I.m. t) am-cul liaI.Iiic Atrnl(or o Nctidiii 

)I)5-i4441145 Jc l'.lidaI))Itc kw 1. i~c~l Nlli lvij44IlIit.god .;il. 

aI(i~ld44idul)pureI4)(lat4i4lb"'lis 4wl be111 Isc.k d)ifcr abilt128- indu. 

am!icB12 

siss Rcm414\ic Finl))4-i an Con/tro l4 asurs.li. N I. .
I. ITkmrc XK I I. (..~m onvN. A cs.vmclm NI a~ iae

ist V1/\i. 

1031212. 
5. EM, Ee. K,. 1.. Si. IhcVv. acidt NI andcB. . o. cCcIoce-iuil)83 1980 

(i. Kinderi. R. I_ NI. G. JWci'. NI. Xis=c. a NI. INaSmc .M .1\'ea.y 

ulalt~ o138.-tvciilintBahecia /hci,;llttiell. (41)Ilia '135il-

7. NiuuitLlngCqc-j itcs, S., NI. fern 8Benitez, .. Leont, k. ILhopez, and NI. 
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(i hiti985.: ii ijIcc to i s ial ii lit ii l li i ) h u l!ic It Ill ii l ilg 

Ill it tt li iillilt ii II I in iti itt u11t I;/.( Po nl !imld,i (ill ill!). 

8I.J im s. R, R8.J.tD ii lll in 1).uN. Barryt C. I/. 'au/mm , a/uidat i. 

t Rls(1111 I. IiP'll wl f ) I ft I111c(lrvi p rs l () ,Told p Iic 

lE~itings llliqll andlI/ 18)~ilc,. illl-l2lr\,1:2-IS (f(fil.aqlf 

20. liltltsk\ I., VI 1'. .BjtIJ.fntt,Rok miidI . . Ba I-\,1 8-. ntjtl'lljj 

patul.11(1/. Icspow/i, (A I' 1ri/lk, fitt il'rims)t% 1 \i 1 t n, 'l lollv 

10.kisi( , M . . lmj. t' itil . 198 1ttlt.Ma983 Inl kt t spei~is s-;tltltic and 
d~~,iljtmcI /( /(/iti L it Il\ILI Its111 lt'ttfurfstlfltllR ti levn llj lilt( :items 

22. jcpel, '. . ,mAN l~~n. 2 1 80Andets,A.cw 1K Bdmini)cti il.11.Stini 
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K. R. lingelbacl, I). J. Kemp, and (. V. Brovn. 198-1. Immure sera 

recognize oil 'ryIhrocyt'S a Phlmollldtu filll antigt'l1 composed of 

ac('id Nalut- 310:789-792.rClate(d luliill St'(ltqii(1(S. 

23. Koenen, .. Sch'rl, I ei'cl gsIeVhy, I.. Sibilli.I\ \. 0. .rh ll, (;. Ial I)[)i
l)41is, IYlriic i dia iil ilcr-HIill. 1981. 1I ni ililstraI-. Silva, 11.NI Miii 

dlriict a PlaJm'o/IdJlllI/(hipil'l gellici ('lot' ciWillincg anioi(Iil-llc cla. 

.\utni 311 ::)82-385. 

2-1. Stahl, 1-I. 1). P. F',( 'icwh'r.R. F. Atidcri, G . V. Brown, R. I.- ( .(lJt'l, 
\. F.. Biallic , (G. ilcIl-ll. .. IKepi . 198 i. li~lrSci-rspci l blocksI. 411(iI). 

oh-rupetilkC (lill d iiliiillo ill aidh iilln iliilliltlliogcll o1"'Pa #mt' l c il('Idls ilil 

(/14101 ..\Plal 82:5 3 -5t 7./til /IaIllmI . .-had. ,Sni. (LIS\ 
25. ihilder, .\. A., illd k. Ik. "ic''ii;ii. 1982. lBios\niri Is iii(prlIWtssi';i o1 

>111j/0(li ;i( i Ic(l 	 sl'UiliaI'laim /li (prlntlin llig'i i'(-l4i liv Ilillm illlc iiillid 

;iibiiihody... I -1528;IlIil14lilIllh l lFxp. ,If,,( : 1 I5:W . 
26. 1l4d)ri,A. A.., ,i Ik.Ik.Iiicl hlil.19,81. T1he ih(1 ii t(49 i lilige'llS ()Il 

of lc1 	 iitlal 1 dr.Ii\(l IIl0lil Sillgh'ile .llri(4-11-1 olrnudiurn /a/i 4/h iilt l S e a 

i ncunsir.,/high ihoiil; Wl"wl'ihl Exp ./,d. 16():(2I1-62(). 

27. 	 H lIl, Ik.,A. ()skiil, .1.F. y\dc., 1). 1. Siililtiior, 1. A. h tc. il1 
( .. t. i il(4ccc il,.ION8.. l'rol ssig. poIy nIIlpIIi.ln:. ald hiloh igilil 

of pl l4( ,a major s((4II(c illiitgeilof ilhi. I\IIII- f \I( biriis ol Il'ae nwldil 

.l/ti/,, 	 ijiw .4lld. Blic'hi a,il . I1 :61-80, 
AI. . MI. M. ( ]igliiil.21. M .llil'.I.KIllli, (isii. iinll Y. i85- jii lc4 


iililt)(A 'li''i'' wIl um laipqaHm Saim m: illilkeyvsi mmi iliv mt'di. [itl

\\lilt iarIIF l pll/ 'll c4 v; m. It. /iL 4 l /l lii).
lil i < J' u/ia,, 

7'i'Crni. 	 t( t,il'¢29. "lT WV. I I., aindlI..( ' lAiiilCrro. P) 1l. "lhrc ft' f iliiIlIlil ln 

iewi ;lIli i' l( hI uill i P/la ,,imm /'/auiliamlm. [ ill-t. I)ii. 75: 1-32. 

I)iS(Iu .ssiOn 

() al a(.TIS folIll?F/lTVTS.+N" \Whi \1I (U;Ill 

Ris-lri:: Ve call the ciisis lori illc ])iIlhigitciily abilrilaily a))eari<g 

palrasites 1irScft~n 'ithc" otiisi(( ir ilisic lthe c'tihrocvtes, which we 

of
never sev in lonvacciallte(I ((tol] 144(ilktvs, ainl IFvc shown sollilt 

the pictures helr. lh cisis 1'0111 iS ;i CIV' ilit(rel.Sling questiiofn. You 

may know (f Dr. .Jeiiseni h onlli State, ill which lieoliec wIrk (lt) Nl icIhigal 
claiins that besides Ig(, ihcre is solle other su)stance present iii the 

serull of, patients I'lOln, I think it \\as, Soiitheast Asia. And we it'look

ing into these iloinkev setills ti()\, wv woirkiig with, if they'whiich altc 

conltin similar type ofSub)tli4I(' is he splok- of. 

Coil'iI.: 1)r. Ristic, (lespcli tll differecleccs, do you ee'l thai you are
 

working (n a similar protein to )tl Di. Petrrin and )r. lrt'eiin?
 

Would yOu Sax' thilat \11. a i ll looking at the salilt- proltin?
 
Risric: If I renetmber right, Dr. Perrin has focutsed oin 42K and 43K
 

protein ind I do)identify that specific protein il the su)eniailtiilt culture 

muediun. I would say that )rol)a4iiy we are looking at the same protein. 

http:nIIlpIIi.ln
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J3RUCEi-CiHWxAi: I \%'is IIt)visiI 


CURE Fii.~ NI .\j .\cu.I\ \VACCIN I IS 

m1bra r i cilav tha111c irt (4 oiercial 
vaccinec against Ba/wctia Is alireadyi cdl and(111 is ilvalLlll. Thiii Is MIIC 
thing that ilil(sici tlil. Bulil lliccl (lilstici, [lticps nili\, is Iit'c 
1111V (t0itiiitlililt.vi l) atlifigrils hrl\ cCIA 1' /aa:/bauuuI itiii BtabuIl.' lucye 

ImpImimluii\.chit 54SO iii till 11)11 i I 1- citr 

wititloiic11 I) 1st and 


c S. cv ;If( dcijic\ciferni 

Tha~isnusioiI1~n k %-()f, s.s 

RIiSt Ici S illclgit il~ss-,cactBil\ ri /'/ac;'n~ 11(1mlcl,tf ll pwlrcl/ . IIIthe 

Nittioii:; Y~liil4om Iikc icc4)(w mcliicc i it th 

fwiiois: Uljcit (hll tadlccic it%( pnlcic, \\c ticcic i lli tisilig a it ii-tiit

(rI)4i t i lil %\(,'k114 rvcu
I)l r t c \u/e icst 11 i\ii i ticclrt' 
cItvil it Bi/.alcslaN-llid Pfl/(hipm d5csf illc ic ili\' ift( level 

tp (i 111c CIIiiiVIIW scji chlc s11'\ l((11(s c Im Iv . ~ it ri w 

,\I 1(:11iia I :( cuJill I k 14 "I cllid s)i jihc I6cIti Flcccitlli: Dri. lRISIIC 

has l"I I)))i.ib\clphi Ow ' Ind i jiif cOfiti()6Kc ,ill cii] ymli2 ci ke.i 

F R F!i.\ 1N: No. \\c*\, c() (,ccl Imfc w ill114cc f'l I'llwiccawi abi~cml I W0K
 
bll It's cclimill\ 11441 Ic ciliiiiii cccl 45 I' Iigiticii
 

N Iiic A(14ccI\ 1"it I 1)I. N 1st(I 's \\U ik. Ii( 100K Pi, f\i ct, sic til ( 
c-illi t, I5icc' 81K. ili' . a htic( hIm1114141111It 

FIct1Mi'.: 1 11iii illc 111,11* .,111111(cc11HI'jl'lc 1lc.t\\c'cull ts . Ii I cciNl (41 file 

II c;I. lcici dlc iccbllci 111n4 w 11 rlil11. s(11 

1(ii-si.: I tiliik \\c Ic'4lc l m4il \viictli tItt'\c ie-( (ont tilt ttilirc m. Slirn
pl'y timc I tvilcdw icc III r Ilailli ;iI(tg(if. 'I(4)c a stics(d Ilf Ili t 

tic( 1itiiLhIJ.\cltl ttiim uiticiIL li) to11iii \' ("i'litprIlidcit' ill)( cvii c cxii 

W t II\\JRI( Ittc IIill I ltd cs II r bi hIc' ll.f 1 w lm i 

J'ist (i~t is:a~I["it clsiff \\'(t t ot Iie 6Kar1) ) ihsig air ttitty 

those titieettlt's ats deib'ctjd~by Dr). Ristie ;IS i ptdlee.(Ssiilg ptoduct of':11e 
195K mittigeil. )I', Ristie, wif illo ilictit ()t tis? 
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silY Oli'[ I that Nvc uscd cation exclimigt.Ris-ric: Let llic first 
()btain ill(, fraction I'l-mil which Nve Identified diesechromatograplIN' to 

atitigews. Tllc isoclectric Imillts ()I' tll(.S(. illitigells art. almilt pl 15, that's 

NvIlv wc arc using cation exclunige. Now I madc it vcry c1car that two of' 

IOOK and 83K, 1-11s( 1'.1scd (In 111t. allillm acid St'(111cliccthese illitigt-lis, 
and thell Wcstcrll bl(milig, lmvc idelitical IIIIIIIIIII(dicillical 

So we think that dic same mitigcn may be pi-mcssed to (licst. lw() anti

guns. Now 70K apiwars w be it quilc diflo-l-cilt aillig(.11. 'I'lic IN and 

83K ill-(- hoili 5,lvc()prwc*n,, bv schiffstaillim'. 'Flic 70K is pill-c pr()Icill. 

TIICIT is Im Sugar p wuml III Ill(- and 11app-ars thm (hc millim acid 

m id rcsidtics Irmn the N-wrimmis is coni-SC(ILIL'IlCC biISCd 011 A,5 tillmio 

III it pl-c-AllMlicr (Iticsilmi I'd llkt- ((; mcntl(m, hc( imst- it \\;I-, rm.sud 

violls discussimi. SollicbmIv askrd ;ihmit Ili(. imimmogcim M (d diesc 

ewall(wens ()I' S()IIIblc alm,"clis. I SlImild Slaw bilst-d (III 

long-terill cXpt.I.I(.II(c 11w md% ml 11111;trla hut '.\I(ll Ba/,1 1,(,,,(lit-Sc ;It-(. 
OcIls. Willmill mi ;Idimalil. dicy are 

pmw illiti, 'I'll( *rr p'(11, 
11W Hillnullw"clik Imw%(.1. \\ItIl (lic ;IppI4)pI.I.IIt. ( ()IIIhIllatiml (d' 

adjuvants (licy br( mnc IIIIIIIIIII("It IM. I %\mildIlkc ;I],,() I(. strcss that 

going hm k to \dioc cr ( rcawd (It(- \\11(di, S\sIcIII. (It(. hkio'.1cal S\Stt-lll, 
but t Illc parasitc.it Wits IIM (lcmcd Ill I Illc IwSt. I() 

S() 111c.m. hash ;ill%- I dw pmIsItt. by (mliplcmil" \%idl (lit

ntl ,- I . bl''(1d ph"Illa and pi-cclitillo, IlIc amibml fi-mil bc1lig 

belit-11( lill Im Ow It()"(. Alid ;is (lit. 1_111,11I.A."llit %()It fla\c 111111m im prct IpI_ 

tallml "'Imilurillm.[Irpill-Ill" (d cv),Illtlt rlls. 

In 1.1.1mimi I()Ow, (plusliml. dw pul,11-1( 111ml plm cs, ust.d by Dr. 

R lst;( is I)W spr( ill( . It", Imst-d (ill III()Ic( ulm ;III(I at this 

Olcrc art. tw() allW"clis picst-w Hull I (. m ,cr. Wr 11,1% c 114)%\ it low cXaIII

pic that 82KI), \\Ill( It IS ( ()prut lpwitrd Itit thr I I KI ) using 

clolials. is Ill ill(- supri-lial;IIII. ( )II Ilic (dicl. hand, B(d) Fl-cciliall 

ill(. 1, mv (d Olt. Ilw ill ( (11111m ilt-Ills prrst'llt ill (hetulls Illc that 
supci'llatalit, S() thcrc ;it(. at !Citst I\No M1111"CII's It' tilt' S;IIII(_' So ill(' 

Wd by(ILICStIMl IS: is It OW 82KI). WIM 11IS lj)h 
ill(' 1)1",)( CSSUd pr(Ouct I'l-mllreco"Ilizing I)wh ill(- Ir I and Oic 82.' ( )r 

that \,()it'\(- Its 1111twillatiolldic 200KD.' I think iiwv 
tllt.\. dcrI\ I. I'l-mli mic oreventually all answel. latcr if'In 


the otlivi.. But I (1()Ilt S-C any \\,it\. wilt-l-wise 1()allswcr ill(- (IlIcSTIM1.
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Characterization of Erythrocytic-Stage 
Antigens of Plasmodium Falciparum 
Recognized by Monkey Immune Sera 

S. C. KAN, K. N.\\ ~. K. J. N..\\L L. U 
S. E-. CASE, A\ND W. A. Siimt~ju 

iApaii~t'r,: of flopil-al .1hdch. nd hd 1 / loh (/)4 

joh/tn A. R nS/o!o.Ih7un 
Lh/l*Hus/pila/, 'N"), /a075 lc'oi 

I'l"in'crszIjl o/1Halveljj 

Based l til elicCV11cc that ill il)01l !.CSJJpi)5t plays ani imiportant i ole ill
thle resistance l-, larna, I cXwivc v ork hias hwei carried out inl viriotis lahtti';toijes: witllplyspcifiIll(cid to ilecittjfvand~li laacttjze P/ox,
111udiluin fl/ipalu/l ilitigls evcr ;11 Ill 1nitnw (l11ilttic tlicd (d, Ilhe 
pal);site eait ;Iva illfli.ie Sotti W ~irkcs tscd lllilali scra oitincd 

ke\'s. '" 

ill wkv lw scr11,1 wl d I Vi m l tl t),s;jlv \\rr c m ilit Ill ) ti(fil Iii ts olc 

C inw \ iccill s. ii i lsaitill) a 1 tils iiIi'~ an i ilt it ijin I

jniieccls~ tl yiutci b\ il11cuckcx);sS;\ ;1it iltl i11 tjorcijial ion (fl' 

it1lbo(\sali. labc. l aratitiutS )l-wi. )\ itainv; of iccljplcI anti

(K), Il Iillr itccitiftt. tid ~)itltls Weuclt11,1(i l YS41it( Iiii iin itis a 

hIvat\iitVt Iits )10(l 14t Wic itlill I~cIti jtrls ttt1al Ihw i Au/usl seiIrtttn jillttetmin kvs.our, Iw~ 2 shosignie htilit 'H1i)Othittig lw' (M 

http:illfli.ie


Charachrri'.iathnof E2/hro(),/i:-S/agc,n/kns 207 

185-i02K) (lur n tain!v at the schizont stage.I Since the vait{ene we 
7used in \'awcinalitn exlerientsl \\'i S shiz(uI-staitIge en1riched, o}ur 

ttention was ltainl\' tousc{I oIn such high N1, protein antigens, viz., a 
= = =(M, 185K), b (Ml, 1,52 K). c (N I,= 143 K), and d (NI, 132K).

'1-t-is:}'uitwi c aIed]'€ P./hci/:l?711 \Was rTI'l t''tr lt l C'r\'lhr11 t' S IW 

sij)nitll lysis, stticattd tnd sel)tnrtt.d into ti palticttilte :od a solu!bhl 
fraction by c ntrilit.iation t 100,0()) x Ifin. I htur. Iigure 3 slhtts the 
SI)S-. 1\('I. paittetrns o' thle i\v fitactions solubiliziel Iy Nltidet-P 40 
(NP-.40) ;Ilm it ul r'iit(['{ by ;Il ..lofto iuni tmi stmltu t. I liol NI, 

hJtns a (85K) (152K). and d ( 132K) a-i tntittly Iliult itn the plu'tic
ulatc firaction (Fig. 3,A) wterls batIds .,f( 102K), / (75K), lld u (53K) 
aIte( t'lattivelv st roltg.r ill 'Ilstollbl trtiltilio (Fig I1f,). 

SI)E-IM(; F,(11l' iuntlulopl-cipitintcS (&f I,( :-gluc(osaitllinct lltlct'hd andl 

solubilibiZed P.lah-i/mmt etIrt sllvW,, that ittd a ( i8 K) is lll'ilv ly
N'tsIylwcd (11". -1). Ill a 1h1it i n-o IJ ol I t' ith allt' ito tilt 5dit(1kt2K ) 
Mtisd it r trit s in I}lb n t c77slt) {77 n t I57K,,t). S t t lI 8:K I 1 : -17\)Nat 

att in s mitltligktd st l is IihluASli -,lus \v -i-
T' l ! porI'ted] byV o}]t l*\Vork{l'S. 

S":im c a+itiuc,'l ill SI}S-P.M\ FI'a >: d. a Ilhtw'h d :utv (dI tr tlitt-l higqh 

lS uumt lit lli tl howls. I i kon illS I)S 1111F, \\t,;Is ca tticl (,Ilt \\ilh inll 

il ilitii d 11111cl gIS- et'ses Ib\ Awt/nst1tt 55h 1 iuIIItlul-tt t ilt I 
S ititti:., \ ; t lli s atm l ;u ibotttlics (Nlab's). 2 (vhiIth i botsloll -5.v 
with bandl~s (1, b. ', and/{ / . } ; It{ 121P)..-}) \{hl( \it It'It(' l {ids c :bal d () 

r i:{ inl tl. ihlvartr\. It ( ll htt l"rc t hmnrlivdsrt si l . ll and M a 
;iltrll wit s(Fig. 5othbt ith ntltn LtIptei Lldl ltcIo\ threoughaelml 

-d. Thinsltt rh hih Ms,s ]l.tpldat. no( l'ormc' by lisulfidh-lond 
linkcd{ s4ub~units is (Inlu it; surpristc. 

Sinlct illtitcli handsl (,. ,. 1, a, dm {} , illin s hizont stat-t, andl~ Sillcc.? 
ll~ost; ( i ;Ilt( ]}I' 'st1lll~ahI . llll l])i lllc-I 11lll it a lt d s llic all'chcill 

+ ,lycosy'-
Ilawd<. thiry arc' molst lik(-l\ • {I()bc' ilt( aiu ilet atliligtc ls forl pro+ttc tion. 
Tlhus+\\c havc' di'lrc'{ing oul."t'l'fott , ont (tlt putrtif/ialtlon (d'+ tiltst 
b~lands+ fo~l ftltth r .,t ldic's. ()nct applro,:tth is to} uts(' ]pl-'l} rattict ,l)S-
M GF;'. lg(.; I].,)Il pl '{ ..ld hyr i ttt' r ;\%'l,,''t i',,}lttv rd ini.I tinll I attd 

inuno{bilixx., ()lt(){(A lir-alttivalttct Sc~phl u+a}oc .t11 !}t . s. N IP-t{} ut rclql 
t~l: S-U{'hi+li~l'-r:( l~;:{ ic P l/hipam//11 culture's.-lll{..{l t-'n 

wa';s mrad I tt,o 1 !u\\itlltr a lfitit\' l}a: .s Bo~und l i li'cli +, r'htm cd I'rtolli 
1h1c Ibcadsl: wrc" Scpl} awdt{ b\V slab} S S-} (I{liu,. W. Str'ips> d' \ isulal" 

izte+ amtig(.1 Iband's in :tcrvlalulithlr {' \%crc+cm.,iscdl.,.h tr iIiu 'ic y 

c~lu{'{I mid comlt cmit r-awd{. "Thismnvhlod is. time.-consumin., and,{ thc' vicid 
is o}ft<+n low\..A+ls,;} autigc.tl, aret dchna;tkirc'{ byv SI)S. NC It'v Ch.'hSS ill bo,{th 
Pcrtciril {la ,Silva's, IMah ralttory, at ld Per'+ri 11', fl-'Su{:hI,21,lttr ;I 
111COh{;{ W,.it~s 10}i.o<latC. anltiu I'ml lh+il + vacc'inaition erxpetrimetnts':Used't 
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AnothLT k 1()Ilisc IlImmcbmal mitil)(dirs It) III(-.S(- high NI,
bands which Illay then hc is(dawd hv all"1110 (AIrmIla Iwqrapl ly, lising
appropriaw NLib's ininiobili/cd ()if ScpIlal-()Sr hc;lds. 'I'llu Mab's raised 
ill oill. lalmralmw iv;l( Ikc \60, bmid" I im lildc tw()
grmlps. ( )IIc gi-mil), 1-cpl-c"('11(t (I b NLib 5.2, w( bands a 
(IB510Y Q15211), and mAnAmids, md . .\111 lllcl n-prtm-mcd 
by Mab 219.5, 1-(,((,, iii/cs 6ands I13K) and (/( 132K). Fi,_,ujc -i slimvs 
Illat ballds a mid /' ;lrc depIctc(l ;l[wr lmssa't'c (d,AI-is(flclicilic LibcIrd P 
lahi'lwmm lysaw ilinugh NLib _).2 ilfimity ( idutim: mid , mid /, liki-wisc, 
are dcpIcwd ahcr ll lss;l c lllrml' h Mab 219.5 ilifilli(V Ct)IL111111. 'I'lliS 
c1c;Ir n-sull \\;I" ()I)I;lillc': mlly \dwil c1c( 1I-()pIlm'tsis was, fit 6.25% 
p d 'I(n h illific Im licl lil lll (,If: SIM I(kild 7..-)"() ',-('IS. \\'ill) Illc 
orl o()If( (-Im;llioll. Ilw lli "Il lindc' Ill;,r \Ncighl 1m)(cills if) bmid d rc' (flvrd
illn) ;l (Imildcl. ()Ill\ mit. (d %\Ili(It%\,["111('111hrmw 1)()tlll(l alld gl (.()Sylat
cd. '11wc ilidit 'll'. Ow ( 'd killds a, i'. " llld (/ lc(.()l,'Ilizcd by 
.-bdw illifillilir 'llid Imml miiilmdw, . Nhh 5.2 was fimnd to 
illillitill')pIct ipil'11( I 1w;1% ik "k( (I I;)'HK Imild Miclu;ls Mab 
219.5 kidcd it immmiq)w( lpiixc 't ( Ivt ()'\ Ltwd allli'"cll (Fig. 8).
Ill) fill 1 i( il ;lild tif'll >1111lic" \ ilh i"(d;1Icd b\ Ilicsc
 
lw() Nh b 
 ll:!\ ( k .( if w d, ;111(1 lilt- n'slill's appral. 

ill Illi, S 1111w."illill 1, 1_ Siddi(Illi. W. A rI 111 
As II;l" 1wril Ill(.Il:ioIl( (1, Ilw \ i(Ad Id picl),11,11k (. ' l YS-M(d., i' lit)(

Im\ '111d dw plcp.lr'ltim l 11(.111 (. i' 11Nh h illillillimsm .
kilit ( mlsis( (d 11111111ph. SlYSTA( ;1, kill(k. S() Illiflicl illuillmls 
off alltigull pill i1_1( illdi\ idl'A;Ili(-Il 1('111)1;lill Sl )S PA( d", ililligrll kmds 
ill I-c;lsmlabIc vi( kk "IwIlLi bc plil mcd. 1\(.( cw 1;lpid ldv;lll( (-' ill Ill.()
will arld pclmdu "cp ll'mml b Ili"Il pro hwill'im r li(plid ( lllmllalm ra
phy ilidicalc 111,11 it 111;1 bc Ow Ilicilmil (d ( ll()i( c. ( )11( c llli ' ' ;i( hicv"d'i 
( Il;lj'lcwI.iz;lliOIl (d Ow illdi\ iduA b;lIld" b pcptidt' alililm 
m ill cm ilp )silifill, lild illi, call br (. lrrird ('111 h' ;1(,( ('.S Illu Icla
tionship (d 111111liph. ball(k I-c(()""niZcd b (.;1( 11Nhb. I1l'Ii% idlial aillil"cils 
call ;tl"() hc ll."cd low ilit lilt] II()I()g it A :111d %-I((ili;iliofl !'Illdic". h 6 sl"11.
11, '111tiscra I.;lisrd \%ilh individual ill)(i.grils will bu inv'llu tblr 1.1:ilpvnls 
low Ili(- scrccniii, , d*cI(mcs ill i-ct (mibin;1w I)NA wm.k. 

A( :KN( AVI J'A )( ;FAl ENTS 

Wr grawkilly a(kno\\1cd.,"r illc fillall(iA slipp(wl (dilic U.S. Agcn(y for Inter
nalimial Dex-t-II)p1lit lit [Ill-migh Cmill-act OPE 0-1.53-A-00-4039-00. 
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Introduction 

The prospect of' a modern, molecular vaccine to tie asexual blo,od 
stages of the nmalria pavsit, is basedI o3 three inportant dIeveloplents. 
In 1976. Trager an(d.Jcnsen at the Rockefller LJillivlrsity reported the 
continttous cullivatioll or1the humn1 Itialatria parasite' in 1i/1o., This 
tnabled tw large-scle prodl'(tiolt 4,tIorp .aitematerial, 'ronl which 
native aitigJlts could(hI)) i(tlticc(I, lha41't(rizcdl., ai tacst)d as vac
c(l1s ill limit'd tests with suscl)tileh mtokey models. Second, in 1977 
replorts trh ill) 'iversity or lLa;aii and tli\Uitv ot' Iy 1ndonof' c-
Vcahltl that 5(IiZ)44l- ()WIltC0z()itc-('tllijhcel prepaIatiolls (II th'ilcl( hu3man 
malaria larasite P./lil) (0t4could idtuc )rotectivt iiliunity in o)\l 
(lnus /nuhirinu.) ni4nk,'vs ; .gaista hlehal chalnge infection, vhen 

-
given with :Istrontg .4djulv\it. '
This indicateI that Susceptilble animal 
iI1oClels existcd, although it ,' mtbe.rs, in which purifid(ctt3li
date vaccine antigtos cotl be evaltated expelrimntally. Third, the 
advent o theie'w l)iotechnologv and the I't'iliincl t or getli (.loling 

techni(ques led ,anew or l rillogists-Ioohrculurto brecd 4,1 Iiologisis 
who have provided Inew\\' and exciting inlformlation albout the tnalhria 
antigens (reviewed in .1,5) and promised a for the large-scale( icthmdl 
Fproduction ortpro',tective antigens in a magnitude Coml)atile with 
worhhkvid' (list rit,ut io.
 

A large nunle olI cantidat antigens have been lescrilbed ior an 
ase:ual 1U)n! stage vaccine. :s the characttristies of these antigens are 
clarified by dilfercnt lahorawtrics, it is probal))e that the actual number 
of strong ianditlate antigens will be small, possibly' as fe\w as four or 
five. Ihe cainctdacy of a potential vaccine antigen may be evaluated by 
asking four inportant questions: a) Is there indii.-ct evidence that 
immune me "hanisms miy retard parasite growth in iro? b)Are analo
gous antigens in non-human malaria species protectve in their respec
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tive hosts? c) Is there direct evidenctil' candid antiigent, given wilh
approp~riate ad[juvant, call inducetprotect ivc inliIIItN, Insusce'ptileh 

1ttjtkev (models? latve(1) ii gcnes for thcsc aitigcn I,well clled? IIn
 
thts discusstion, tii / u outlinet
lli,,, candidtr tinswtlc I d, and ItIc
 
indirect and direct c'idcncc tr protectiomclhsizcd.
 

PH185-2)00 

gnitin stept ti itti 

'acc in wt inite cttcn surliwti ttcuthcs. 


T ieInitial rct d l it%\i fiti lt't-vt rti1c\' Stil 

tak snctiin it tl' iMost Pitigni
nliit toit.tt ncltzittc suri c itlacktiihit. and irtroltattitiir most icl-

Chartercized of,' /Pf/i/iamo st c ,tlilc. has bcctiht- ol,)f

chatr;1tterized I)\, ncro~us, ] lot uslii: .Id lllnl thc(filtl \,th\ c. \\Vm k]. 


r( loll Rcscatt Ii Labte;moris c(gtit It mi *r alingcnot -IllteroIz
Offl ilt(. lilcstrl"lt1t' is , r i llli t iprt t11n"(w cc l (il(l85k 

-
"}nllk), whh i , synticsictl iiiut evidnc ittll this inigt cli 
call proitt t i titll n )(t n.'hli Ihtc ipiltoresse'd llit'rin lypt derivted 
ply pc)ptltIdcs milthef( iiitozl tr sit ki>ctli~t w wcvight 8I3K,;i\(-t iidhctla~i 

42-K ,alnd 10K. 'Thc( ; pltiiic(> rll d lcr~lwlIlt. <ill-liuc,'813K+ l I" l I n 


12-K /19K' ln I" (1ulh'tt illnt
w hile Iiht' ~ i c n i11l.i 11 III(() lI)(-\w Im-linS." 
+ 

l' 
Tlhe high li l h 'tiilliiw cilulht )1ct-.( Ih111 mthII/(It I" alilli rilica~lk. 
plfl il-rluh c andi this. IIIpl III;[\. , ] al-L lltyit),~l lit rc.',p)w~>Ibl0 hr u ibit 

Ml cl ar(w cilrt It (l{+c 's whicrc
i~i+ i h l \v +rikcl ,.' It iwtI ki!. l,..,l 

the(v'ariale Cl~i(t)I(ptacsi ll'ti tcd IIIrc]aim l t4) Illct'+ " ililcr lIrm-cssinlg 

t'l-agnilt'lls oill c litt . rpiiits a~it~. c< if);IIISmil+l)ztlt n ollsrtlwtt 

• +
these rXylalscd ()il sillll~im 

regiolns IllaiV betl'casin lu~ CI-il~lq)c'saifill)](-( x ;1(.( Mr. 'llhcabll

scrtypcs, and 11f ;il.( t if)-iItr' lllit , theCse 

flit lal 


of.ll til.I at 

semls almost aithird oit' yl abiclcd P / iN'pp

'lamrit h s ail lit ()it nc lz)cslc i rtt t h~ ifielrt

tilt- Inla lill Mh.ia m i <ll 

tides Intlicltcs Ihll it buc ai linsttIt'llI ofitl siiit'itc coa;l, simlilar+ ll filiaV 

tile sporoztoitc surt t)il-ma ll lt c l it' (d lh'ill,tlitc tn v some' flllolli 
1
 

S),SICtlIIf.2
 

Thel( CtVidcnicc that (Ills nll'u ,illight bit goo p)i)Iirttccii\vc aintige'n is 
Ctinsidcrab~h.. It hils bcn ll rlcl-(these p~roceedings) biv the \'\Vcllcolinc 

atiid University ol, (;CliVIi in'stcirch Icallis Ihlal mon))oclnl ; i, well ais 

Ipolycholnal aintilbotics do(iltol pa;raisiic gro~wth I'liro. wasinibiII I'l Tlhis 

v'V 1i1ut'h surpisiing sillcC it has bee+'n lartr lv]a tccIcd that antligenls ofl' 

the! liI i'0iZ()Ilc tcoat wolul bc 9m)(I ta'rgets lolrnicutralizini.g antiboidie's. 

Howver~l, Ithere is simlllt lroltuctioln ccl]-incdllecvhlcncc thatl by'a 
-' Immuln eil pailhliv is possilblc, ha,+scd ()ilwo(rk In i1 rodt lli~alaria.".2 

"Thtertl'Oirt, thet cv~ditlcc.shtmwingu ;Ilack oI' inibilitioni by)aintibmlyv inv1*11ro 

filled ntl dl<traict ll lili-c l'C orfi'l't ccandtilidaicy of, tIs ainigcnl. Biltl i 

tinlly, then-. Is co nsiderale evidence this is(irt-ctl thati aintigen all 

Implorta~nt pi'otcctivte alngeln, IllP -roti*ro~dent Inliial'~ , tile piroce~ssed 



220 C ,uiSTIvu'S VACCOFI MALRI KXINFS 

p lype iti Lli; itj(.prolcu .11uo lil. \(,iii.Ii Ill III Las I , rcscl Ilarclir 

Ins i kIult if rlis ;IlcilsItni an co114ilil h;Iiv( II .il I.lol w/gl 
Isolated was1144441k4\>I1 i sulIIi\l.,lo i> Irci 141(r l I.~~II addition, 

worallS t U lc41.1il(- siv (d144F I l)1111 s1141 vca show1 I~14 II)I(h ( IIlj that il 

fliii l hain ;xlull ha I~sL44 l 1 11144 il-c(Irsl. fl44tltl III parialy pro-

ilI~t~is unk4 ow it'itIl 1 \\4s 11441114ciproic4 rv . and (124441i 'I tp 11 III44)44 
lomm mo ik .' t4 4 1wralk rc441d14114I~11104 Iitlil
I,; li i.L1oMS4.IilH lI\'c 

lofi !1j\ 1411h1>4I p '(4.L 

11(114X" :I 111 t l N4411411 Palo\t4 Alto(1 iso

.io c MCC411444l Ilic4 )111 1 i411 Al illu Ulmc11/ l111of1 
jllullI (4tiltl 4>" 

41.siwti 4l\4 41i44 %\I.,h (d 85K A ono lo al ntiod 

;1Ill.A (11111414 lcl 1)141 tl\ l 1 (11441 4 ll III( 4 111 44l i 111%( i . Iol.\1 as \ir 

dsI~lllltl Llii(ltsii\ has itiilica4-d 114114Ii 114441i445j111!itilc
j )14v\'alC
 

[111c11 II(\ilwioIII~ 5I i III ll I'ic.1441I iitfili milIli i 1l ' d i 114n Illo\(l. 
loi lS 14 4hod 14.Id.1 ilt lit1 il 4 ()11 11111 (d ll(- p(1411iiltii cot l((4ite 

b l yprlli\ ll Iill1 k1c 44ll 44 411414. 11 c po44114d .' wcrc a 111 IIIi~gliis 

Aplcif(115 lIt %~i I Aimmmti\( 44 itimcglt ;t11( 1)\Vl il lit j)1 olcchiv 
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ill squirrel itionkeys, Ihut its I-clitionlll) to ilhc givtophiolilbining pro.(
tein is unknoa)vii.' 

Rla;ted till( 14(pllilliii i-mv llts IliHV be prlctilis, Ihaving 
molelallr wcvglit I 1K, 70K, andl .30K, whtich bind( ilo ii-accivigluto-
Sailitle oil glycop~llrio. hIi'lati\'t ciilididiit o)I thtese ilmiolttis 

I'75 

At thet Pasteutr Intstittet, workers rtjiurttci last yetar doit H 751K protein 
eilicieiitl\ plrotectedI Slleliittilliiizl sqiliil I iiiikes aigatinst ;I heavy 

proteint (d 75K, bult its rltioilsilill 1() til Pasttiii /ll\ Jli-til laills 

irloi wvideitiv(ilitit lit itcg~mi5oft woihi. - I(is tilkiowji wliuilr aniti

bodlics are'Iioiilortoil inu/n, but t[is iilhoiwillt olt Is (;igtilly awlled~ for1 
tciitlparismi with tile io11iiitlatioii )It till othcr iltlll)Z()tt' strifat. ;lti

gctl pl'185-201 

H-igh N/1leCUL1t VVeigi t RhptiM (XIIitie 

Thiese. polypcptiics arc 1-iiaiztd(ill ;I sctiniglN mihikel slit ot iIIlIIIIle~ 

tioll mtlp involviilg \\-tk iimtli of)I' il iitiiZo)Itt. anid ttvthilltvtc 

suirtfi-s, a Speltii rI-oricitatioil IIstiCS sticli thlat a piajfllk.l IlCiie

attahilliit andi iilvasinli flllllt5 butt tihe lillimilin Is Ioknowll." 

'A'ork illit i rjlo(Iti iitlaia~ systcil friom the WcIlciit e Rtsearch 
l~athliorwit5 i(t i-ImpiiltiV iligt-is as plossib~le targets its Carly at 

I 980. M uitotioii atibdie.is ilgitil~tilt-I r ilt igcils pi:(( 1 P 

Thet Wehlcomte gilpj has po Itiollit H iioiiotioial anlity Nwliitii givets 
;I ptI)MItat 01- sp)ot iitoillott lStaIllilig pattern, Ill tlitiHst to) 

the eveit linteai staining (di [hc Iilti/I ,it surlfilt- by ill( preItOillS gotip 

of' llitiIolis. The illltdial Hantiblody isolatts two oplallyjpeptidcs 

(1551K andt 140K) its a weakly associated! totplllt. Theilse have been 

intMIiitHiCa VICil lll(I'whitl\ g\to We proS](CitlZCIH)N the rSllihal llltii 

cecflC piitteti, adtltough It ihlloptiittsI 1K, 132K, and1( 102K' 
polypepticles ill thle U gil da- laill Al to isolate. We have exchanged 
reagents with thle Weiltotli gr-ou J) and Iou od thle anItihodieS to he idelt i
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labeled [):lI'sitt? proteinls anld LOf) to10 I l l. to0011 f)Of\'j)tj)t IdVes ISoli~t

ed by llII Serlil 1 111111111 (.,- M mo keys.\
tlllllllt) ogl "lt p I:00 ~k'. 
xW'f hirt \,(,t' is.( thlli/. ( 011(plotertil l)I t)I fillm th.i fill Ill ennI4".i
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Rapporteurs' Summary 

GRAHAM MITCHEI. AND Lt",siE "lAM 

The candidacy of blood stage antigens stands in sharp contrast to that of 
gamete and sporozoite antigens. Whereas in the sporozoite/sexual
stages, a restricted nuimber of'surface protein antigens have been identi
fied and are obvious candidates to be tested as vaccines preventing
sporozoite invasion oft hepatocytcs or b!'rcking transmission, the nature 
or priority rating ol' innulerous blood stage antigens is less clear. A major
task confronting parti:ipants in the workshop session was to clarify the 
relationships between antigens identified thriough conventional, 1l10llO
clonal antibody or gerc cloning approaches in nItlnrous laboratories. 
This was felt nCCessrv in order to fatcilitatc discussion on the vaccina
tion efficacy of di'ffrent antigen preparations. The f(1llowing table rep
resents a consensus opinion on the major blood stage antigens reported 
to dale: 

Asexual B/odlVa,'(' Ant11l,,. o/1. talh'iaru,i 

Designalion lld,7n1fin, Charactristij Clomed Reference
 

I A'erozo i/'c/h-iizontmeiobraiwa.soclitedanti4,ens:
 

Pf 185/200 .... 83 Nlrozoitc surl.ce + 1-9 
40/46 
(42) GlycosylatCd, product carried 

into rings
N-acetylglucosani ine 10/70/35 - 10 

binding protein
Glycophorin binding low mnethionine, 130K + 11, 12 

protein

Pf 96/100 doublet 
 13Pf 75 major surtacc protein of + 14 

merozoite
Pf'76 

15 
II High Af, rhoptryproteins:
RESA rhoptry + ring stage + 16,17,18,19
Pf 155/140 punctatc fluorescence of* - 20, 21, 6 

merozoite 
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Dest',nation Idlti'.4,Charaeri.tic Clomed lqfrrence 

II 	 Low Af, ropt,' Protis: 
1182 (76.75)41 ,Uitcilt nutescultcc of 22,23,24,25 

IV 	 AIh'm brant'-a.t ticiati/d(ntit trd io /lh t!f 0in roo/'.t: 
A knob associated protuin 80-!95K -- 26,27 
SI(:A-liku proci Sequtestration protilt:' 28 

varilabll (±_knobl associatedl) 

V 	 ,.1ni'ernv in the para ihlolotm,%ramole: 
S-antigns vaialh. huict stable + 29-31 
90K. prtt'ill - 32 
CRA 23K + 33,31 
FI RA 300K, hig4hly iti'lLlgcnic + 35 

iis at-h' 10.is)K 'xo;titien of Risti, 
Cc-VdintL s) isithutt(h.1i ( thc 83K maimr ncrtozit( tiontin ot, in fimi, is the PF 83 (76,65) 
41K anti;un (low M, ihpntry l)iiitioi). N-it.iminl scyluiu' dlam will icsolve this 
shot tlv. 

'.-sV\ t it u r whwtl).'r tiltw purificil 	 ctal.(this pro-
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General Discussion
 

Mt'rV:nI.EtLL: I think just falling on one of the commetts trout Ross Cop
pcl--this long list that Karen (Yirlaga) gave us-.which I can imagine is 
terrifVi ng for Someonet1I in the field; t1C would bC intimidated 1y it 
and si.v, "\Vlia iarc tles nIlcrozoitc pep)le oi al)ut. Tltey'vc got just 
50 antig,_ns tlter(. We're not going to Itother thinking abIot thom until 
they get their act togethecr and ge( that list down to sointhn,.g workai
be.'' I should say at least theu'e's a hit of cmscnsls atm ltgst thc groups. 
Now Ro.s ahady hintcd that that lmg list of lKaen's cant get dowtt tm 
around about 4 o)r 5 antigelis whel tile <lips arc down, pe'rhaps. So I 
would not be intimidated by this lmg list adl go alway viilh the. conchi
sion that there arc going to ;e li"i )r'teins ofI I'a~modimnnfi/citdheds 

mnaun, which at n (dti sort of'caundithe tnicutien ti' illthe t)p bracket 
date vaccine mocule. Tl'hat's ntot tl(case at ;ll. I think thai ntnlcr is 
in the 3 to 5 rcgion, radthr than the' :M()o .t1rcgim. atd wc.\ will see a 
consolidation of this listing as wc tmndrstamd what is a cl';tv\ig. product 
of a larger protein. As tine gocs oi, (fcollurse, the"only way to isto g(t 
away f'rol molecular weights and get (),lt to stquencl datm. A \Tar 
from now, I think that list will look verv oliffcrent fml i\what it does 
now. 

Tvsm: I think that will be shown in the aficrnool session when l)r. Siddi
qui will show evidence where two monclonal antibodies can absorb 
approximately 46% or nearly half of' the total polypeptides which are 
recognized by inmmiune Aolus scra. So that indicates that there's not the 
great atmount oflntigens that we had expected. 

COPPEL : Probablv one .,,mt that is worth clarifying is to make the state
ment nov that in fict Robbie Freeman, I.uke Perrin, Roger Hall, and 
John Scaife are all working on the same processed, 185K to 185K sur
face glycoprotein. The discrepancy has been in molecular weight, which 
varies among different isolates. They are all accumulating data about 
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(I0 ille Ic UllvC produclt, ;id I iltiik (11111Is (m41ilijsivc ' lauij sc(ji(ce 

wrk )I' Ricau ICLill. Ii Oir a llicit-di4lil ImS;,i sdw t ii44-\ cv l that\' 

110,f: Caislmi sll i iuII, iiaIl. ah t thi IIis tc mha addiI plit th1 

(:lig-il': itikcrvdirth II~i i\U114 ( i 4VligliiRis \\(l mm 1;1. uiJt 
" if1 liII 4(111 Illahi plo Ii I I14 4t. (Iil (It i c )1 sil 411c(dIII(- . Irthri 

llsIill s[alillpmll iI& 14(411 1(54ml I'1s4itll iu 111. pmyp offi~ JI4iaills lil-I 

Imu/u/arunu 1114 
 4551 al I'(itvis ra In4tisli 4\ii , VCFN; l \ " (W;\;!I dr -

III dw1 t "Is huh ii li 

811 J~Ih ills ii pll ift [;I(. i~~itss flumitmI.. d vnikmid bcIl(i It Is 

YvIiKSI1 :I h~Al\ aaa 111414 \\ 1Ijlf I (m f4111ills 

1'Z 1~ N l 

it a 111411 44 11 dri S liils kal 111rIII(( scicebl aia l lii 111444 I ti4Pull( 1i4 

hasll iil~ciii w. , illi Ill) 1 I:4141Wt i ibm buaul ahaat( ilmI h. 141 at~w lin (fit-
(14)11\\thilli R ii ( ;sliii 5iFSA hil \\c I-(- rIvl.lit 41 l i M .1 (litra pcpita 

l ic 441115) i Il l 554 5 III4I l Ii I.((wl / I i anditiiii.m l j l 'l45 hc ;ol w t it i 

Ill alilI i lilt,41 4I l J~44I I i Ill" Ill4) Thriiii lw 545111 1m(14 III i! I)IS41 P 
fli Ill lil lilil. IIN NhO%\1i( i> i t l lilmpI bii\aI sijil irwas.Icl iit m Ill l, ir, 


tiil IlS 4511 i ti 4lnk wli4 IN am4it; I.\ Icc ;I11Il l ( till H H I li(O
 

80K prl J-I Ik i Al I liiii ,~Ili i h c\sli l iIli, ills! II)katp i4411. ,41 

tIn LitI (Iss 41 sil liii t-h is amll go\i~I(-.ilAnd4 hmII 44c fil I441114111)1 li t 
1Ill4 (lido '),) I i i t wal hctal i4 141!krp(t l lili )l~i(slbm l~l I 

11114 1111i54% lil 11llli 1 lllli vl1i IS at~ls W] ishu Im tlil;t tAl is.lilIs 
on11 Iliti 4444! hrt 41115 It\"4ilt41 M il 1111liitlm l[ ll14s- s , with0 



not gtet lighting oil mn uIIIixed cutlls, and wtc (()'1 un~derstanld why+(hill 

was. ' EIl tilai w. had 'Suci,Sl tihat it is tert~i;i\, :4. itn exactly, (in 
tile outsidte f tht. Suil'iict'. It is so (-Ils(- ) tilt I". I that 'ti can't pick it 
as betingt on. ill, ()I- underl, Bult (t'italink, fr'imi Ptitr' Pt'i-ImanI n's \w,<-ik, 
they'+ w ml lend t1) put it sc)Inlt'\vIlt.ct Sillt'lacct atvaiIlh', I lbtlicvt' is Imw\; 

tii (It' 'iSribrd it. It is I)t( a( ttalV (mii lie siiflait' lt stal' witli, bll pert
h~aps s(m.\c,'htr, .ills( inside' m- undert'. Wet th~ink it multst hvr rxtrnlla a( 
one' stage' bcc'aust' it stalts ill tihc 1.'h(y ll (d,It tll(-IIrtt/z)itt and tclld.'. up) 

solnithi v" at till sitif;:tt. And I (t ll't set' ait\i Ill(.( hailisill tl" gtlling, to 
its fiitlih latl I \t lihil dhjst'sl p til it i t lilt' till ' t'0111t l'I al I) lill. 

lilt ut whal 

'pong (m.
 
liie'l+)Zutt 

' 
1and at silliltat'. bil'lthtii tliitht'rtiltil eaxatly is 

itttti I h ( A ll) l tlhil i 't ' lC t'It it ll I n li'i LI*luit 
()r wvith tlilt Pt'i'kin's grip 

(wtllull : cil aitH' shmt' .eeitliti( whiutilI ilt itllt1 at tll'thhItss Ilte 

ioni (dI' um-atima . lVt' t\tr l ii ll (t t il t c'Xti-ihl lint.i t g) hutiinhi
]bitioll ando milt m\ nt f~ind ing" ill that ]parti,+tla+l lt'pc)t I , which %,'rc IIIt 

co011plaiblh'.
 

V. Ni'SSI:NZ\',':..I;: \V thallt.n 1(t it ieinallyt' hIt' v t1 ll, Isa l ,tite O t'tl,.sa 

ll ii i \\Ii(i iii stb l i i t ii \ ish lgulint'tue it'hhtt'epittie , i is ai llc 
Iml + ilt id It sfiil slttulr t )Itrl !Lthl it t ' thom this 

nlnl0nsial Ica(fttls with i-ts al\' lpitlil inil llh' tiira]itlin l lt'il ane 

itl>;ci s with the ines that we h wast iitx idull Wek'r liwtl- tlCian 

gthml). , I th ti I t il is vttl irt 'utt i d thatlist til thtan..lc lli 

inltoteial. whieh tl' t i te llailt, which I ltt'lltill, art'(rXll)a.ss(d 

Il~indii'rnti Sytl)I 1 1( ill"e ill Aill ,ier SNti bItxuloieiNl . ir t 
also)Illrst'lif ill gallilcli),+tts.
 

r.\l,\1)r+SiIvv 'S() y,'ml ha;d atsvilln tric'.I ]p t ll 'ilci l as Il)r. (t)p
pt.I, who)slmlwcd thlat V.' lhat arc I ''O,;-rc't'itvitic.. ,at lilt' antlil)(O v hv 'l 
but nmt ('rt)ss-ft'autivh + at tlilt' DNA ]rvt.]? 

-V. N t'S.,.',-'.NZ' -l:I(;: No , w ' ]bt-]ic'vt (ltha it is .against tht. very+) sa;llict I)r' 
loin, ancd in fNut thait it is ag~ainst th-it' vlltAt)ip)( wiuhl is (m n m p,'m 
tteins. 

RumES" 1Rc)l.s, (u<tnil pm~t anIswer' a (pirtStio)in as to+I)\ ]hwln this'anttiget.n is 

availabh:c omilti c'r'tthr mcytc surf'acr' It wa,;sn't clear' to lilt- frotm tile" 
ImanuLscr'ipt \vhtCthC'l it was a tr~an sie'nt thing m. that it sta\cd thetre+ 
throlugholut. With tht.- tmts that '.w'c harte ltl()kk'd at wt' know (Ill.\, are' 
thtvrt, il lthfing stgc"and it is hlard bet'catist. toflt intenity+;t', (d tile stin
ing to Itell. \Vt. are.just Ito till- pIint vdictr( we. are. trying to boot t I) and 
tuse at iotinl systenm to gtet Up) al ,greatersignal (c) nloist, ralit). 

http:t'S.,.',-'.NZ
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ic(lIo:c tII (. it(S tflt (Nnashitell oft( htow long it Lists onl thi 

outside, but as fa"r;is Itw long it lasts artill abltit ll h ltl'br;tle, 
W1hctt thatt is inlsiul', tunifhr, or n nip of, is that inl our Iitlds it essnll
tially lasts it"at h ;st 21 hours. We think wc ihm't find it by the tinite th
parasite etlers tw tI')l()zimt' stilge, by i lntlIIllltltniesetlel'tc. By West(.t'l1 1)h(tlll , ht v , ' y itu call filial IRIFSA. Iriltctivc *()Il,tills pretsenlt ill 
all stages. Inlfil ill ;llll)SIt ill st;Ige sJTific prttcins Sit (tscrib)ct by 
fuiirtist'iit., i \'itll gil tot lilc iiiCiC;Isufd sellsitivitV f\\'StIl Ilh~ttinug, it 
is ill Atli sittes. So) it ltittlllrs ;I bit hizv i Iex iV ttl'I, t h t -itItt()t\'uds 

hoiw scnsitiviyl \,,,itt tik. 

Rl I-sv: : Y's, bitt tilt, \\''sttl lh i st)'t g il't to it'll ymtl wVlit'i it is. Thllat 
ctild lei tilt li ' thtlimtyt andtlit'jefill it is tutllfc fiairlv,ti. lt, 
til'v. Whit 1\wattti I to klow ,.i.as-I knoi w w tii f t fi oritl;tlw did , 
lafbeling, hikittg lfw imnlti s n I stll;t, w er it tei ;bh. to( find 
anV tvithunct., titg intino fitt;I tt i t1t11tkv sol'tio, 10tlilt"tlvitllg ;t 

(:wlpv.l.: liLhl. 

f'iEl':st.: ' ii'ii t sati llg xiii l..1% ,t' tril'. 'l'h;l itas whit I wat~s tr,\h Ii 

Iti, t, it fiti:s.h 


:m iH' l : ),(tt m ultS;tI l l'lt ' si;ll-1,1( c ];IItr ihtu and( \'()tl c';lli't su' it. 

'iiat is ithl'tidhf. W tt' .st 1(t sitirt' how ionl'g it is M]iHoi'illiIb!v 


tII,' tilsidh. :tiht. th ,n ill. that Ilt'i '.;
oltIliH It is sotIlwhnt'e 'ititld tit' 
sIihiti' of titd tp. if itt. a h;iti,O l(.1 fItlifWt t(dlilln', hotw ' thatful mavaltl 

I to l;ibt'fitt, pt+ t(lult's lciln llt1 t illttif '
t'.po'lf we itt' Int l l . 
We l1;\t' t'vi\th1(it(c flh l it's t''fpsill stllsii,' so that sit'is h) stig est

, 

tlitthalt S<Hilt'. I's;1'til~bih. hIm lig,t"tim. hill I dhn't thinlk ihe'ittl~ltl 

is at Ill clt ar. 
V , N t .l:'. \' €: I"\',,)i t ;ll s ,Illit" ad llltt~l l illt'(w'lla~tim l all tl 
thtest t\m. aItit'u+., I h;,.vc somc+t ;idhdiimial dma\ltilhch Ruth (Nus

st'inixtig) dif'hfidstIwt111clfimi, )il it is ficing ptcstltwd IltW. Thisflt 
is tilt \' i'k if I )t. \l;t i i d 14of. Z;t'valilml ilt' satli ,alltig'll which 
philits tlt fit (1 lit tilt it is I-i il tssilv tdwl.s' ;tlllit cll iltt glitul ps, 
btCallst' itcc( dilft tothIlt f iti' i(xdwli t(,w salic' allt1wi'l ifiscribe, the 
RI'.S\ lltigril, is Itiltt Ill arlg' a Iu ll (tt[ttc siIllatlIIts all bte 
clhirlx ifissilictl is all S -1illtti fht all' it is hitat stflih. si( riletd ill 
fargt iittil tts xwrlii t' sclli/tlt hiutaks lif. Ifi'r kllt w wh i thlt' dif

c''lnl It ltl this mid llu S-iltig.11 1"I'tc;tlh . 

:(u'I-I.: ,Jtist it iltu Linifvtfat pmitt Ilf' \itimi's. Thiat is, we agree 
Onhipitewl' tflat it is itMtitlf il Ie sit' litt;Itait, but Mrt illitt'l')retiti ll is 

that Itleozitilt's av e a hitgh iI' grt. 01' tiilui ol pfInCtrati~m. ()nV a 
sinotll f';lctio ull ll ty get Il l (I lIIplht" tlt next rouId, and wt, feel 

http:S-iltig.11
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what is going on is that tihe lierozoite attaches, the rhoptry disgorges 
RESA. If it is a defective invasion process that RISA finds its way out 
into ih. sutpcrilatant, SO Idon't believe it is secreted in the samit' way as 
the S-antigen. 

Risric: I'imi like l). ItiuC,-(Chwatt anid tried to learn more allout Illolec
ular biologists. 1i*11 ot Onie. Fill dirtitig aI grotijI atfld livIng to make a 
com promisf Ietwecel clinical iiinlnlllogy and molecular biology. It's 
iitv siNtlrc fecling thal ol1W side withut the (thr s will not work wellwit 
ill developing a va'lcnie aa, inIst Il riaia. FVC sCel sonic IIuolCCtiIuir hiol
ogists bcin.g 'arricd ,,av for st'tral years idci'viting all kinds of anti
geils. But when it coillis to, illHie Stats tiley say, "\Vie'"S the( beetl''" 
that anltigcn dts)ii't (d0anv g4d.So wi:it I'm tlrying to say, while ihe 
mnottcoilal alltil odv cIrs-,iSsalOptioil. rOIns-ilell'.rlizatimu is file, and 
iiililnllfcht'titicallv acel)able I04.1woIti ilglat.,. that just becase 
;l1 aIltiq1'Il cItct.,wit ,iii lltl) It, r itl lllIlogeii . IS;IlWO
ttecti,m "l'ller 'SI putfnllc l anltige'n Illilli,'c cill. substit'it l glht 
allnil anid sllmvitlt (hv 11rliM). 

ii-l tl'M Nkl : ()ne o 1i'11551144 ( MiltIpiills (f lie in111111a1cl atht ulvsis. 
least f'ro ,Il my )l 1int (f viw, is isIhSt, ceil-ii'eliat'd ilililS11 lte1Svsit 
looking at inl tit) various atltig l.' I thitik that kind of issue ttav have 
to plerhalps ,ldila (f tills "t(ItfI(Ill iltedd 'egle(c (millexityN aaysis.
pofint of, vi' (v 1 accil' dlwcllpq nlt , this t la' inlliI('Ibe fiw llIOI'C 
imporWtant thaltl \%flat ,a a ,dvtIllay'c1e, ( outlc lol-Ilm lm~dhlal m t' tlizc', 

low with qusti n: " htat in fitet is dw Stalts ohfccll-medited assays folu 
the deu t iotni il \iriols ;liltitlls ft wev letird ttltionid this 
morning?" 

Ri:,:s.:: I think til( tcls n)ltl t l)el)l sts,anltil (ldicsis biualisc tilt','ic . 
spCCifi:. TheV c;all Ito isdAs ve-ry gooid II;lvtical to()ls. 'lhCV can tell 
you s)'cificilll thritlet- icuh icylI't, Interacting ald I lly'rcwithuwhich 
n1Ot so Ctitlli)ersl+llc :nd illfti, as I'll Jl(r'i widileilc tomotlo rto4w, You 
can iassively trlnsflr it atnd sllov flotcttilon, I'llt sIltlSyingthat \'oi 
can't lave a role for celulat" illtot nitV, bill ill factiterte is good evi
dencc that antibody plays a largC Iole ailnd wleiC \,'rtCi'i trying to look 1nr 
appropriate ailtig'ns, cellular assays are terribly CtmI)ersolle. 

Mcrc ltI:l.L.: I think the other point abou c1tell-iiediated immunity is that 
it's very easy to find blast tralsf(4i-llation. We could dol this tomorrow 
with repeat stIucturtes of ;Iltigetls oi tinlr'pet, bll what do44you do 
next? Tlat's the problehm with cell-mediated ilIltnlinitv. I couhld't agree 
moic with Bob that we can't ignore it, atnd, nf'cnurse, y'el Can't stop it 
from happening, but when it comes to analyzing the actual antigens 
involved, I think we all would like to stay with antibody for as long as 
possible. Especially in view of the evidence that antibody can piotect. 
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Why invoke another mechainism which is almstst ulilassaiylI)lc at the 
moment? This, o' course, will prtovoktc ii It t o'cori iviel't )ecautsle there 
are people who, )ased oniletli\tvc evidtlticc, if you call,( itscrilb it to
Iitti -odywvhy ti i(IVokt' ctll-mc(limctelc im m tn ity? 'h tt Ms t o "what 

we'\' I)een doiig ltw atIoal", l tng tite ;iitl I ihni't thinik it's got us very 
far, I Iiight say. 

I{I'RI1A I).\ S Iv.\: This is a very p xocaltixvt h(luestion to the l.aitililn. 

YX.v.x(;,x: 's, I thinik the role t)'fCNII is \t'c, imprtnlt anlid I think this 
is why I c h(11 ).r iRistic's feelitg thalt %'l)IlIlat to isolate ilit' ;tlitigt.i and
inXicct it intot ihtu attlillial. Drv. ,"Siddi(Ilti for it long 11111c has,atdv'ocat .d the 

ford.i"i 

which is iVqhilit'd to clicit xerv sti'nmg CNIl. So till lic hat you',reusing all ,til o~ <)( litlat alvtigcqt s d. ,.- nItot Iltcc ssarlh' Ilicalln V')It ,'IT, 

ici essity I', )(ullt l ia , t sptcially I' tl's ctmlplete adtvlilt 

t0t going tI c()k' , potil iiil'itoH1 I'teSltise ii on adtlhiiiisiltr it into 
the aiii itl ill all appiopria t ' miuim'r. So ihe i()le i) (:Nil is Obviousl, 
VtA\ IV m til 'lat 's wh ih btsi t\ittice ttldwni. ectio is directi utl. 

S,..s',N.x : I'm thinking.. tif ut ctuijwtiist' It't''ii (NIl. t'laissica;l (NM I, 
an d thl( r-o d!l il) li'm t. ('x illic c 'mlc ;t d '. ,im ltht'. ilb illi tim lol'a litibo dy 

ell i sti calltd (alland cel l \i)( ( , 4 lit' hit ;tl assly SVSt'ii which 
011C' Ct;lII lleISilie' ;111 1 te Whiciht, lilt' 1 ,, h itj)ti of *Illese t t tIAlors 
hINI't M Wl\ CT'lfcl t~ l ld ,ihl.i ll nlVM (,t 

Nlirciii.v: I thinuk y ur ctmillllt[ iaist'S ilt'l), Iprlll we have' whell dil
fcrcnil people talk ab)till t'll-nii lttt iiitnim tn . Now, tic prston. of 
coiurse, cill bre talkiiig itltiit a K-cell or AI)(-,C iype of' mechluism.
A\minlihr iighit Ib tilling ;itl)tt ;I ioi I-cell, antil)tid/-dlleiideii( kill

itig cvcnt which again will bc liitst'iit ill mnalatriai ind imptssil)e to Sttlop,
I Shouald Say,,..,\nothcr gro<up (d' ple~ will bc' tlhnking of' dlayed skin 
reatctions, il Tl'+ (-If -.Spllse.. ,.\ mlithtw grouptl might bec tli n,;lg oft' Sup

piessor '-cell t'Ife( is, which, tftotftiiise. will Ihe cell-ilediateti Itmunity.
So that is exutite iltc rolit with c(cll-Ilit'idiitcd lintNity. That w'l, 
someonC itixtd1kcs it, ytoi haixe t4 b much mtre specific. St are Von then 
Saying tilt retpeat antigens that Ross (oppel is talking about 4)' tie Nus
senzwcigs' Arv tlhty chtciinitts which are particularly good ilt ad
dressing thCJsiClVCs to Sup)l)resst)- T-cells or to helpet' T-cells or what
eve r? 
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I n troduct ion
 
The de~veloplmw of';L( Iuir-d illillunity to) mlalaria ill mIn li p n oil
 

tile fi-c(j tll(' tlc ttli ()' Io Jlarisit, stcrilcand ;Iti ()l tNJ):Istlt' tit but 

prob l itl ']it'('t,(l( I) I16),il]pa iailtie it)llitv is )c)(lv\ rl t ( li v( l c (il 
against Qci i l )' se b d ifficJr)tl( 'rsI tonll')s h task (1d, 11i)
t i p i h lt(I I )I ri;I t c iI)IsI, ol I.ii )Iisli,;i( V i,(.it ilI ito lIS I ) sl] I) l'a

.S ll)blaI) i i))(.(.I tl 

lent'r by:e:ligriulil s<vt~r l r o n inihthc ltur )l())f f(nlii
straltd,iit) ,n(s0.', (t t i itiat 1xp)il (I ( with lC ni ()f ( (t .'vnnhiis 

phnts s tizfn,anaa l i c)(d prot flc'r(Jzn)itesv hul to ;if ctttur rthe -tectio)n (hall tha~t irdudt tt byv 11mtur- inii-lt'tioll)."+ 1)cspitc tl1c de'vehlp
),l ) )t of, 1411wJ P~"I 1111111 lood)( thisill (dlttlt filf)t asexua.:ll Sta.ges, 
applroach is i, Iplc ll'for lar~gc-scath \,,I(.(iHnatioln ill Inall." 

lRcccent Invetstigaitions ha v [O(cu.t ()in OW( idtrlttiliC'ltiOll Of' tP .fih
partan antigents texlp sc.d ill tht' Stll'-'+i("c o)l t!el bloo(d ce'lls co)rlialiling schi
zolnts 11Ma t l(lT. Of' 111I-OtcrtitS, tiltc inv'asive: tr,'m of' thet asexualOWt , -i't 
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cycleQ. Such ant~igenis aii.c obv\iou~s c'anidate~i 16orth ( l\' i tcjit of's (Jo' 
Iiidlii'ia va')ilcisbae l (itoi aisrmiii bhICCCd sltigcs. 0C. t s ;clliai sucp ill 

tile aisexuali b1)11oi stligcs followem d byv c\';iliaiioollo (lic ;ilit\. ()I dwtse 

llg' ii l t ri lisc'it x~il SN ii illl m 1cC ' ls e llc' 11 itioll (iotl'(Tii tv 

potcleli v i l . i Ip i liiiw ill l i'i\ 
 li brI (5' iiI?1 'c l iCli ii dl 

II iin li a CncI i diiii4CcicCI'IiNiiCS.l~l[.1(S, m l\II i ill If ( a ill C i cSill/C-

vaIt. C andii'CCI Il I - lIli~ . I - Is it I li lll (.1 CCI iiliCC '\C t'csp ioiitit. l 

s'ii liit 1 cliiC Ct iC iiilci' C/C CIII')IS( litnt lI'Cu n1 "/I)Ib i 

iiii ii illix'iiin l 511thisgi'CC ii IC)wcC will cmiiiC'C oniIilhii'jli 

ThCi'IS' il ( P l ah/t/ll iI Ci 11111 illy i/C liliH) jill ihillo ti l ai CI 

201)m i hill. Iy hui 45 LoS'l ini'p~hiClItclills Ir Citill C'Iimcl' of si, (or 

1. cxpI J)lllr~hde iof(1+).o allur 11,-lt~ Ci. yte tai' 
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I-tIli fICat io of t Sc IN'I1~pj(IC-S 

Theset lour! J)(fl 1)tjfIdfII(s haivc bccI7 j)1Iilifti Im atifinlity chromatograp~hy 
anti/or. cleci'l-(f(l1tiffll f'rfill SD)S PAM(; stipjs idl(TIIIfIcd byValitttiaig

tif11 (IeiIlfilSraphil. I 11 cofftifiing Ili(- -11 kd J)(fIjpfI)ifdc, tNN'o 

p)Iffharatioflf; iIIIc hce1 lused, (flit: ifIifit(I by allifty dltrlfil tographiy 
(unative -11 ki) m~id ;I sfoffif(I fone which \\,is plrilif by ityrdfVif chlolim
tograjphy by~lfW( M)S PA\(;F (Sl)S -41 kd).IWclo.ciIrclution fr-oi 

Immnhlt~izatijont ad~ FLXpriIllic7ital inmo(f 

sJplcnetotfist't for ibc 96- 10 W( andO 75"k iti (fiR, \VfTf ililliiili/A(I
 
at 2-1 weck iftrvas \\-it Imv ( i'
If V ioimIlff1 iit JWJ tittS (less 
thai) 1001 /4fg/iltio I Iif fllIfCfI~f\af o h)(tlLiffI iliftfN 

first imu izal/;tionl ;ildf ii'cuil('s Inco(fficf~t( ' Ijf\;ftt fi.Or other(~fs. 

SITS [iIfIl-- %\Ith a.fjuv~ilts accoringif. to) IlIft - aic~ sdiclc. All iiffikf\'s 
XVcrci lclih f2(l i)\ all iiftIravc~lo1is if jf(cifff (fd 5 10, p~fasitisf't Illf)1 
key ci\(Ilif(-\ts W ithf Ahif. lF P strajilf f1/(i/film). Tll- ('ff05)c (d' 
parilc iitiil f illiiX'ifllal lifffikf\'5 \%-i t flftI (if4 (;irtisa-staliuw Iflffot 

tsiti'tIfr. tsti f iliifiif/fIv filf ft\ (\Jflf '11on iJIf11Ihtfc 

pl-c ,is( ol'I111111till ali ff11li' l, i S t~f 

N~ine outt (fIt till SIIlfultCt~ftlfisetf monfikeys ,ndt six ffut ff1 ight Intact ()I o
trot a1iiitdt Sllfff\,('(] Ift( LVJpitifl ;itt: (Ilo l r!Sf o( ftI)fI;SItICIfti; W111('1 

rCqujlittatiliilltii I lffl)\ fi~ clf whfl1ffto (vld (tI'(;ftinifif piltlisitc

inia Is lilgiu': tihan 2V/(). It- ;ill dit: iiilz/(I illffik(V it tclay Ili the 
aaaJ~ilfce of't ift~t pafflICIIIi'f \\'4; ffsif-ei( : allI bill onc1 of, tlicsc 
mon)Ikf)'sha atu it lofw Iffo tl,parifti tlA'dleast1 IrfI fl a cill] it'((f\'tell 
Sp)ontanulyttl wVithu ill~liiiliiain ialil) Ptak IfiI'isiteiai obiscrvcd( 
il Ibct iiit iiiit ni1(flkey is Itjfffilt i ibl e I 

Rccivity of tlie Monkey Sent 

TFhe hutnora1'il reSp)Oost: ofltife Cfflftr'O MRd iuifilttliZe'(i Senta WaS testedl by 
inldireUct iunitfuolIuO(re(-(cce andi immtlunopreccipitation. lTe atntib)0(Y 
titers and specificity of' the sera col lected befofrc tihe challenge in fection 
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",\3IHE 1.Peak ]arIasitc-Illia \'rII ,USl- fhI p:I ,'i"ohscr\'cd iI va 
inummiztud monkcys' 

Imttnttii Peal / aratt I;,ml)ia (:Peak 

13(imnturcnwcmil'.(60l1) 15 
2 13

'200kd '2 16
 
I 42 (3 
1 21 158'2 '2 15 

HOW~k :3 2 16 
41 
 I 
1 19 1 
2 13 9 

96- 140k6 3 L 1:3
4 5 7
5 5 I
 

1 25 (treated day 7th) 
2 6 575kd 3 0.5 12 
4 .5 12 
5 5 
 13 

1 1 
 12 
nati'e 2 1.2 34 

1 0.08 35 
4 0.I5 28 

41 kd 

1 13 14 
2 I1 16

SI)S :1 3 16
 
.1 
 I.I
 

m llrIi) h''.piiiii m ivd (w:uiil mn, ki s had p-itsktm i., hi;JIi.thiai
 
25 . by Qliv .
 
iti 8int.i I , nl had Iarasicmnia hii-hicirlhii 20% i\ day
m' 1 , uimik,. 

1'1.I .' I;l; l I h(\.! ani a dI
:I'VS Iwak j ,ici I mid 12% b'ci+irI''
( iVCI'V, 

l']xImhd i'll Il tni'im 1111whicd n. 1;.d.llia 1111'.lim..fdlm~ng ill'n 
'"~~ ~ ~ ~ 1'2'Hfc')h (. !",. ).,hal'd , Pl'.h-A.. .h, ;Z I-da %\id1" (,JP 


are reportted in lHIult 2. Oei cxamphl ()I' the rc'iivity oIf Ihic monkey's 
sera ilnm izcd ,. iih native 41 -d is presemlcd in F'igurc 1A. Fhe same 
sera werC analystnd fOr their uaplacity 1(1 precipitate ("S)-lahlelhd Pia/dc
parum polypcptides ('I hhc 3). 

Synthetic Peptides as hnmunogens 

\'V have recently cloned a fragment of the gene coding for the 185-200 
kl polypeptde and determined the DNA and the corresponding amino 
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",lt olu 'se c
..P,'echallcnlge antibody (ti-'s In'asiured by inldirvctl 

,.b"lro
 

Ic Ila Spa' 'Imm uno,'n hW n nge, it 

1/256 1/6 - 1/1(12. Stlllic 4fsillizi)llt200 kd 
Schizol diffusely
 
M tvroiz(ittv 
Sutll'.1ce
 

1410 kd 1/9(1 1/512 - I / 1024 Silhizonii difItlsIy 
,M,vrozoiltc difftly 

Anld Spots 

96-100 kd 1/160 1/20 - 1/320 Shizolii 

75 kd I/ 160 1/20 - 1/320
i 

1/160 - 1/61(M St hizitIIdiffuscly
WlaitlVt. 1/320 
kdii 

SI)S I" 11/320 Il(i1 )- 1/6.(0 2 spot,; / IintlI()zIii(t) 

34jI r)z c
 

using ;i ",Aidl LISA %ili (1 (.1l,()il55i,SIly hasc I:I, !floi2s ' 03.i,i .iicr m1S S I I , 
Itial lhaxc jv al Ahl ilcsinlhl ih(was found hn~i tlol)p, Illmim)iki'\, ij)n,,( d 'r(,1115000ll 

)
ulsinig\ lstoxcd .linamiic 11 W . ( )n %%llkc.,tw(( ili.II Wd S"I)S ih ic- ill( r'cl 
I 
 " ,
 

upI) i1211,000l totrinm nkc\v, ill.niuu11i/r'd k SI)> /~'iill Imi.
Nilh l Ibc W Il la Il/: 

,]l I )I l' 


Tl\iU11"::j' poan~/tmfdt~tm
(35S)-I[,ltb'h'd lly

i -ltilidcs lll ( )l i alcd 1)\'plrt'-challgt. st'i'llillllll 

Immm, ,I . I l iT,,!,idfl 0,'piat,(/ (KI))ml,. /) 

200( 20)0.1), 8T.
) 

I I 

1t(0 1.10)
 

96i-100I 110, 9.6- 10 ().)(), 72 

7- 90, 72 
-1 41 (105) 

1)1h11lt1ing ailimi)il Scrl'a fiatir)ic'lerwld (ill %N,(sltcl'll of Ille' 

illnkts. 

acid sequences ol the inserted gene (TIbe 4)." Rabbits immunized 

with lysate of E. co/i containing the plasinid coding for and expressing a 

portion ol the 200 kd polypeptide, imiunoprecipitated (:'iS)-labelled P 

faciparun polypeptides of' 200, 155, and 83 kd. The same sera reacted 

with an 83 kd band of merozoites as shown by Western blot anzih\'sis and 

with the surface of nerozoites using in(direct inmnmtinolluoresc'tice (Fig. 

11B). ' 1 Three synthetic polypel)tides were derived fron the sequence 

presented in Table 4, coupled with tetanus toxoid by the glutaraldehyde 

method (ratio 1/10) and rabbits were immunized with these various 



Il 4. Amino acid sequence ifthe peptide expressed by the eDNA clone Coding for part of the 200 kd. 

Secr 

Val 

-

-

Tvr 

Leu 

-

-

GIn 

Thr 

-

-

Gih 

GIN-

1 
-

-

Lcn 

20 
Tvr 

-

-

\.,, 

Scr 

-

-

I'S 

L-1 

-

-

I\'s 

Phc 

-

-

Let 

(;In 

-

-

(;l 

Lvs 

-

-

Ala 

Glu 

-

-

Let, 

Lvs 

-

-

Glu 

Met 

-

-

Asp 

\7al 

-

-

15 
Ala 

30 
Lcu 

-

-

As.i 

46 
Ser 

-

-

(lu 

GIv 

-

-

Giv 

Civ 

-

--

Thr 

Scr 

-

-

Secr 

Val 

-

-

(;Iv -

TIM -

"ihr -

Ser -

Ala 

GIv 

-

-

VIol 

Glv 

-

-

Thr 

Ser 

-

-

Th, -

Glv -

Ser 

Gly 

-

-

Thr -3 

Set -

Pro 

Vl 

-

-

4v 

6(1
Ala 

-

-

Set 

Secr 

-

-

Val 

Glv 

-

-

Ala 

Ast 

-

-

Sec 

79 
Ser 

-G 

-

-

A~g 

-

-

GIv 

Arg 

-

-

Sc 

Thr 

-

-

(;Iv 

.\sti 

-

-

Glv 

Pro 

-

-

Sec 

Ser 

-

-

Val 

Asp 

-

-

Ala 

Asn 

-

-

Ser 

Sec 

-

-

GIv 

Secr 

-

-

75 
Glv 

90 
Asp 

-

-

Secr - Asp - Als - I.vs - Set -
The amino acid sequence of the 3 synthetic pepticles is as folo)ws: 
Peptide I : 43aa no I - 43 
Peptide2:24aa no 20-43 
Peptide 3: 31 aa no 46 - 79 
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reagents. All rabbits had the sale type of reactivity as the rabbits 
immunized with the E.col/ lysate (H. l eban et al., subil te for IUbli
cation), suggesting that the threc pept ides are present in the 83 kd poly

peptide which is o(ne of the main c)ntilx)ntits exposed althe incrozoite 
surface.'' The 43 aa pCptide Otll)hed to tetanus toxoid was used t 
immtflunize lour Saimiti nonkcys (3 x 1.5 ing/nonkey in Fretud's com
plete adjuvant the first lime and subsequently with Freund's incomtplete 
adjuvant). Four control n1ilnkeys were itiniinizcd according to the 
sante schedule vWith gltaraldchvde-treatcd ttoanus txoid. All the con
trol monkeys and on iodiilttunizcl mokv refqtitd antimalaial treat
ment when their parasiteniia cccecl 20%. All tilt iimunized niOn
keys presented a delay in the appearance of p)atcnt l)arasitctiiia and the 
peak para:itnia lfor te three moikcys who recovered spontaneously 

was 19 %, 9.2%, and 3.4t%, respectively. The irclchiallelnge scra o)f the 
immunized tntke),s had a low anilbodv titres as measured by indirect 
fltotescence (I)ctweCn 1/50 and 1/2)) anl relatively good aitibody 
titres against the purified pcptid. produced by thc plasnld-Comtailling 
part of' the gene for the 200 kd polV)e)tilIC, as measured Iv soid-phaIse 
ELISA test (1/5.000-1/10.000). 

I)iscu ssion 

The results reported here present se'eral interesting features: (a) Iin
mu nization with deli ned polypept ides of asexual bilood stages induced a 
degree of proteclion similar to that induced by immunization with 
intact tnerozoites anl/')r schizonts. (b) Protective itnlltinty illthe 
experinients rcported here is not isolatc-specilic. It is possil)le, hlowvewv.r, 

that better results otay have bCCn ch icv'cd b using IlypeI)ptides puri' 


fied from the isolate used for clhallengc. (c) The question of' relationship 
between antibody titles and protective initnunity is still open. What is 
the role of cell-tncdiated iechanisilns? (d) E'xperinlnts conducted with 
the 41 kd polylpeptide suggest that tlhe con lrt'atioll of' the polylpjt idcs 
used for inmmunization is an inportant fim'tor. This may be of special 
relevance to the use as ito u C1s 0f pePt ides produced by DNAn1nnln 
recombinant technology. (c)Additional expterinets tIainly in vitro or in 
cheap laboratory animals at ll'e(SSim'yw to check tie jotecliial of' synt
thetic polypeptidles. 

These exper'iments posc titote (jttestiOns thamn tle' :CsoVC: (a) Did We 
select the ight candidates? (b) Is it possible to ol'ain stl'ile inimunity 
by immunization? In the experinments reportedti hcre, we use a1low 

amount of' antigens diluted in a relatively large volitmie. Inaddition, 
antigenic diversity among isolates of P Ia/ciparnm may scriously linit the 
efficieticy of' immunization. This may tile Variantbe of inpotance if' 
epitopes are those exposed at the surface of' the parasites. (c) Can we 
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improve the efficacy of immunization by usiing a Imixilre of, several 
putatiVe "l)rote(',ive" antigens as itnhilnnogen? (d) Ar. Saimiri andAotus monkeys good aninial models for (he twstil. of titalaria vaccines? 
(c) Freund's aidjvant is not aCCeptai)lh forihilt use. What is the best 
alternative? Otlier adjuvants? Insertion and expression ofnmiahria genes 
in virus vectors", 

AC K NOW I, DC; M EN'] 'S 
We thank I)r. Luis Pcrc'ira da Silva 6r r'viewing the nliatiscript. Original
work in tile lalboratorv :A ). Pcrrin is Sulported by the Swiss National 
Research Foundation grant 3.862.11 83 anl the UNI)PWorld Bank/WlHO 
Speci al Prograimei 6. R esta'cll ac ti'.rainilig P lropicai )iseases. 

FIURlti.: I. ptuIciltV 01 Monkey AniihOdics I)irccted Against tih Native 41 kdlF'olylpelpidc. Act'torc tixtcd P.Mihr'il)aHm SG;F2 schizolits and incrozoites \\,.Lt illct,
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Il t"ItSlli iity ibbi . .irv (d A'.o :n-l iil of'R litti ii iAgai st ltla 
cssing Pin(t o1" il 200(k(dPolyp)c'tidt'.. fixtvd P'./idt'tain~ing atlalllid l+]xlp 	 -t'tnet 

.artrtS ts,n( l t' itis trc ill(i l l /)00()u t ita ilnof ' "2shiz 1 	 hi,d{wvit 
rabb~lit st!rtuln owh~,ed[ a , iltutn.ll c~l)''ttitllmvd(atllly ill-ificd( il~ill by 1"5 d)1 ofI 

bod icS. "[d'diI'cm.'(i r( uII! I ( i',u i 

I t ozg ilcst((cl citof dw , (i I,t ll HIat"iiltlllillm. 97: 
2.bb i ,tl1ti I\I\ v,a rtc uu IisU.til)ti to cltI IIIciI i ty f 

t j'iti l,-is ,, 	 andi I l 
stru mt'lircs of1 schizo)ts. ,hl),,.ll 11t,,;Uioll,,dr.',t]c~lopluc til ' ll rhr at~ivity o)1 

i ' 

slIo 978 l im with thc 2 lyptpl %i( Ilt"t-3 ; riiiikt-ts nizr ala( ii i0W an fl/ ()ulei 

lo-) xuij di .pai/'. hr i' ii ( atiUS. 2,0-50l i tclllll sci ll .s'm 	 5 i x. 

1.M iller, .. .Ob lse. tcions ()i ( ||ill.al hi tor, o' ml aria ifl] IieM . 195 
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13. 1;2; 4444444/ 1 4'.. 1. 1 )cI h/. I4A (4445 b .I l , N 1(Il1):j ,
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with~zsolhclicllv(M p W ci11 h) tlc\11.11 ll ( 1:1 ('Ilg laib . 100:1was 
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PI:RRIN: I agr'' with v()u. We iltay hare selectetd a better area to do tile 

experiment. 

hd, vMlKENNIi)Y: SCItu( vht'i Ooie)I( yiUr l)plitidts to Ial lnus toxoid 
withitile I-.13, V()u hadias iiii dsi(5, ilitllli acids, ;mid lysitics theare. 
If*vyoul" methold ()I'1" ipling invo)lved( go(ing (1hrough alllO ttl-rliinus Or 

cai)oxv tetlliilus resid i h;iVe itk epsilotnes, ol iiiiv tlocket' aiiliiti 
grimitp ori tetii'rl i .l()l)ixv (lit ihiisc p)l)idih's. 

PFRiN: M\;' diti tint ilM' i 'v\" i'h'*iint tnicyihi. \\'' Chose thl )lt'I 
aldI-'hyd.h nlt-iho) , witi11 cm)ulling ail 1001, ill l'ia t. 

KiNNF-I)y: So, it'll potetially bl)k all epsili amino groups? 

PI'iR,,N: I can just ii'! vOiu thatn ll lils tii(' lilastic. Morteliters wee'te 

-hall 1/2())() ' 5 tiil with110 bynltlnltilllil r(tll( ,i precipitate of' pritin 

200 kd aintd 83 kd. In Ini()ikcv\. tit' iilii(dv it's)is. was V'rV p)or' 
whenl we' ulsed liu ( It I'd m)-()in, Theill illuoieso.n cts, !1;200( dilution. 

carli'r tists tanil /500)l. \x hiIti is 1(t o)hiih in ft t. I dioi know wh' 
wt iad tittici ht'lxxeci tan)ii n besit esso (il!loi)0(m ii i iiiitktey, this 

tech nical pir)cuicit. 

C]m),l'i.l.: L . , Ow( iililiiiili/ i(ml \\iihli ly( natikv' -11 kdI, gave reallyh lit , 

inost fll;ias lii rest, s I'\c \ c'cxti in i ii i ikcv r'x. 'liittiillt. Ilow ftar 
1,ii)Ilg ;it(. viu bil"Iinlli Ii) l - mlt (dt sl~agcw i',h thatl '' o It( Sillle )1 

\,onl'\-(, itikt illlt ( 0) I.) I I,,\ %,\cll([~ ~ v (r; .[(hi \,()Il hiti'(, it anld 

have' v()ut ihiimc ii? 

PEi'iRRIN: WCl(Iri~dV( T ardI I()((k t itil1 wc'\c had It()l succct'-he( u11l ft ) 
until no\\.. 

Co1,1,,.:. D~o \'oit kilw mluich limit. ,lbm(ii wllcrc it's liilade, m)lh(r thianl it 

I)eiig a rhi()l1try )lii ttili? 

PERRiN: It's in tilt' rhpiry. I smit a iin(hcue out to )r. Aikawa atd lie 
sent tile back a plictut'e .Iimwing thaiit it's i)r't'stilin trhillpirit's without 

arly discussioni. 

'['r{llii.I I c allllt up) this ,',,(rnling (dt a lack (d' c()irclation bitiwt'ln 

antiixo y Iliters am n my~()liim ill CC't'l'ln Situationis. "lh't-l-Curv, S01liit 

mtcchanisin other tilati ,iildiiliix' was iixoked is i)eing rlatt'd toir.i 
tion. luc gave us a \rv itliteresting Cxaliie)I of'a -1 K\ oilhcuilar weight 
protein, which as a dtnaturetd pr'tin, was ioch less eff-ctiv (han the 

native liolecit'c. He eiphasized tlt' )lillt),iliitletit'rs in tiiose tx'oi 
groups of' monkcys. My (JuCsti oil to LUC is, how xxas t hat antibioiidy 
imeasuired? Of course, everyithing would qwit odmAc ofilpeil ineans 

tneasu ring the antibody titers. If that antigen is denatured I driing it 
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()I1t() Za jIatc, (11(11, ()I (ouirst. mut 11;1\ . u(t cX pct to dclucl(( that iI(Idi
tiouial comp1lemen~ut Of alnt bmiics t1)hlenlut ivc ilutile, which arc-(being 
i1UutIC(-I h\' tit Iili ;ltjigcfl \uul Tin sp)((ili(' (flicstioul. Low is, 
flow atc tlho)se a lit ilt)i\N ti(IrS Jllcisii Ii 

PI~unzN: ThC iter %\;sllcasturvi b iiiirct anhdutlfu~hcru((if~ 
wve havc (mcn FAA ;i s \\ (Ii. Ini tict, the titer inl uuuonkeys imunuiz.ed 
wvith SI)S antfigen1 ainust SI S antligo.-n \\(t at least one lo)g hligher than11 
tite nlativ( anit, igeu. Against lliati\'c allilgel, a (OtilpamtaIc 1t1t11 Wits 
shown\Il 

http:imunuiz.ed


The Induction of Protective
 
Immune Responses to P'lasmodiuniFalciparum
 

in Aotus Monkeys
 

\V. A. Simiyli.,I.1 (). 1TI, S. (C' KAN., 1K . K RA 

1-1
S. C. C..\Sl:, K. I .. I'.AlLNI KV K . NI., Y\NIM;A, ANDI ( ; . U1 

Delpa; 11/ttfl !I u /,l bfl~a!' Ia 1,14ho/u/(I YIUllt an7/i'! 

. B111 .11 0/Ile,l A Il i dS( hmu ( 1 

I Kdall"llfu1;ektill 

I' fil fihikfI-l-liapla lr11 l(f \\lli IIIf/F~~I/ill" /eee/il ;fI(Il protflJ 

Nh ( 2:;,I R i 0 eIl. 

.it )liS _V F 1 1.( fi/ ( I I I'. I I I )L ll (.f 

asol 1981 11111 -ise i l (.1, sIlifti ift' plf~i flf(aIV 

I 1SW w lr\ l If YI I I v JfIIwdI 

I ul It ellll mllfkrItfl/fI/Itt 1ff/fl 1;1ttcff f NhI ( /) I . silfInte 

iIclriIsi 'h)V dalth I SI S-fipA( i 111\ i If )1 pro1) w p-lir hIJl 11 I hc 

o r . ll\ -1 1 l/ IIIflP N(fh -isIflthi Im I arly~fromt((ii ftlfi\ I .fl f 

'is il98 t h5. fi -so ac .11 sl l 11 

\\Tic. lioli d AllIf/ Pf1 fll 1cz siiiliftllltftI . lifKt I~if'i lo if,ll-fI~t!l 

X\iIt oa l lt)ii il i I~t', ( 1 lifll".IilagI~flfilts if( a I f.2) /111(1 UflwrN/

to protecii/ftSa'i* lSofit/fl&( hIgI afliflffffl/f a~gfMblli)Il 41lfll 111-t 

plypep( 2 It.)hils ).W .(m vi of l'p'l ItIts )w (1 fll t lik( shii 

\VtIltfllft Va/I 

Anltibody 5.2 IsififldtI18.51K ,I521K. 1211 K ,W; K., and1( fticr sinSllcir 

IptiIpI)Cplitht.S /f5fI /ftcltI \\'ill) dt It llal.f llltolf/ tfl sillIflct foat prlotl'il 

(Cf. K/ll) c1 al. thiusc proce(Itligf1,). Thlit5/lIO lfoiilj)tI)Ii(ICS \VIlC 11011111

li/fl IL-or)fts f (ll grllp with PYil 

The 83~K polypild is oil illit Iolli/Ite stirfi-ice aIln with 42K and 
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19K priccsilg fragmets (cf. lIt'tIIIaiiHlln Iloltli.rlt,thc ctc 
myg). Aniiiv2 l iiiiilpiii~rlfit 1-1:3K. I 2K, anii 1012K

jtpo pptides (ci. Kan t-I al. , ilisr piiicttliiis). a did aiiilitl 
fitin it \\t-lcm ilt. I~p i (nIt) sloili). Tllc ldi li anii iiii(I has 1)1(11 

)'.l il nit iitt(I II ic-rilmic 1 
t .5 K HOiiillilIK an 5OK tnt i-,-3K Pt tl 

asiijtui ImL. P -p;initnc siuiijar in I, \ l wpr il biiiuillint. 

(cipi I-ellir) hi iTllctu ;tniijtitl. pditr winc>3(, >312511-. I(ndb
<15650 tsptl lby !im ;it.1. (11c) anIpcd p13!)))[11)1 Ij. I I)-clw(r

AgEnc. lcitjtv cmr iiIiilitlai(kc ptltj
ill8 I-p~ Ij(iictItl-\llI avin 

Al~ ~ ~ c-b,ibr 11.2K,mnnn K(lt5K185K, 152,13K and ) B y 

ah n li I ~r t.\ptctll I~InIt Illnti y i i~l(d' wa ides 

Ct(I by la vsiailingc tilaldItii iil/ttj I siilt i l,'t clm~tiai.Anib 


I-sne(Tk lIl iiiditttivawP'5In,
tliqli (i (Indcaligu 'I'Iicsfg 

l 



Indl'on~? I)! 'Prof('ti'Ve Imnnt Icev1/ontxe. 25 1 

had beeni evokccl, lilt- inkuys. atlongt with all) 11iflitiillilliZC( controlt, 

AotILI :385, were (Itilinget with I Xf 10"FLP fleshly paissaged IK*, and 
the euursc oh iifttion was iittiljtircd. As exp-cld f'l-0nt JAVVIOUS SIMI

tion has bcItIt (ioisistctitly obisii\(t with odiiiibius ofi this kai\)iiype 
iilctcdl with FUPI 1\. lil tin rars inl previouts karvn'viw ai~ili 

to ri-wcti a Sill 4 1)1)))))!tllcfitiuis (Ilt~ecvc)) gitiitaslItt boo 1) 

Thnis.pilo ucst 1 )f1i-iii'(( t;tt it itji( of incluoi iltst.s yititti 

polypciict anign anittiun Infr sbrfu pins sisAolw vs uit-dIl) ut ilo p 

1t1tiid111 s t miini.CAin\ oth karytyp tonk musf but plt tdhiitil the us 

'I(itdit N :1uericgiu) I d/t i : I I; ttt i/tiild t li tII~l 

Sulfitiii ( dc)2 lom d tc-o out el Itl( 1 o l Il\ ic II ic 

fi ivi;1(1 a cui lio'tiffll- il (d I. t a a i t0" I c l d t 

http:miini.CA
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thr~t. timlcs wXouild have) ritlit( '111strongt NIiItiW toISJpfliscs, (well 

I - NOX\I Ni"i' 
wcv iSt( iiunk s1( ( kll'I. \ii I~toc.I not m so.tz ti'tI'(lt( 
('J1'tIfurc rcttitio rcp; i iO ; PiiIjtU 'Ibisdc aw s T liii c ti-c m) work . hcJf~~t(IV
U.S.c o\g'tivlslcI IIIi ll(.iiioti (A)vIp- ti ng abrorigli (po tr i)i.iol.(II [3-a\
in03- ia t h Ia tl( v t c k III~lo',- 'ak Iv r 

qA.81 .39 c ImA390 I 

cpI)psI Tc".Ilgh cd ml ccltdII'Cv ind ailE 

-103-200. 

-93K 

4~ -69K 

- -46K 
1 2 34 1 2 34 1 2 34 

Ft(;ItIi \I..ISRV irSF~~ I' I'Iu~/zuly (ittu wd(tit t ' P i\ hi

tO)!) ofU~i~fiUIII llov(o!\( pit;mi lii NItti i SiiiIr'c (ttjtt 

tiidli()I sill I( and~ \ :mtIa J ii Itttt( ipiic1 11 I 0 )! iii II'ujctitt 's ail lt 

6.25 '7 gd. tmhit'tiltar wteight stadard at.t iniate i Ut)itedi lt 

right.
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No Human Primate Models 
for i..sting Malarial Vaccines 

WII.LIAM E. COtI.I.INS AM) NkIA(,,liurit PAIPPAr)ANOU 
Ala/via Bra nc/, Dililton I/ Para.it" I)ixc,a's

Genterfnf!r tion~sl)Lcra vrv, 

('cnh'rf/?irDItsc,,.t (,'onho/ 
A//anta, G.A, U.S.- '.A '3).


With tie adapta1tion (dhe111c on :IWorldl monkevys n ialarias- to development in Newalmost 20f\'ears ago,, , it was recognized III a lw 
systetl was v'ailalie 161 til ttsting oti'anti-ii;ii;iai dr tly anI possibl,for tile de'v'eioptttlo t antd ttsting of alti-Ialarial v'accines. "li'hre has
I)'C(I
(C,)iSid(iTai)il use od tionkeys il tile dcvol'llpr (-itan tstilg-irttksp' 7 

an(1 a mljllt'ir of I 
of 

litmid tests of v'acines ,si:New World tionkeys ..'.W ith tle ,rapid i(Iclltificalionl (f ill rltcills whic'h liS' lewie(llsii)he lorJrtoteliotl Ilt itl t olIi sVstt', tttWis' wellI"play aiimport;nt ole if (he. (lieseihof n tllof 'v.ciles foritihe .lotltr l ol'Ifltto ria.'lvo basic appoactlr; hetto.. isto orikts'st (I ' ,- lt l forI It dtievel
ol)lletnt (f acil(5' exist. lhe first is the ist (df1pl;iltlf(ia which arenaturally inlli i I to monke s'. liisr are bilohgical,,y simil i i the 
plasillodi; that infecti hunills aind provide a tnat
uratl hoist-pa,'ait
tiOnship. tel;i1T1e Second q rjIWOal hlttl;il tialaiN, aiir, sites grow\h is tICst
ing in certail Species of' susepftile slcmoikese's.
hrc, im
cifiC to hUn~m Inahavias Cal be examine.the 

oges s-
1t''t inlveilrus 

realize, how ,', that tionl 
 ktys r. 1101 tl tll'atl hosts oi !111111;111
Iil 'i;ij~ 
parAisit's ;m! biologically, inlfecticins with ihuillll fiasilodi inl theseanimals ar'e vcery dissimilarIifont that which occlrs ill huli;ins, H(,eve, the lse of sulh inninal 
 ,ih'llcatIprovide iiti an, intf(rialion iegadinilg the protective fl ,I',a v'aIccile nll, depelcnding uponthe clIujlvailt isel, itIli ilog tainit/tlxi\ it5' I t ailigen ill\ lI\td.It is also illiporltalt 10cConsider tie rolu (dnncilli-huat pri tt s inthitdcvelopment (ft'vwcinees. (n tuist Iecignizt, that notability of' animatls solnewhat! limited, onl is file availb~ut thatt lab~oratorie~s Shoul not 
use primIates ill stuiLiCs fot Which olher smnall iaiiiiafs mighlt stffice,. Theinitial studies with rodent i,afdias (t1 ''rt;hi, I'cha/anui, etc.) andavian inalarias (P gallinacU , P /cIpliural', etc.) pIrs\ide tW basic prinoci
pIeS fousttudies in 1l0li-hinan )riinlateS and cvCntally huttians.ill 
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Oly after INe basic pin~ciples of' a study have ben ilx'estigalted ill
 

roetstin rbis nor birdsllll sholdtest ill eslisidet- efiell piIllia'ee. Stuic 

type Stlvttillll dcvl (Pet'l Ill CgullSi\ilII'o 1h'tifet lmTIi-C~g xilll~i(lV 

ll lyl~s )'liillgiiilisothers slhuld ret'S.li' 1 hldih'5bcoc1111 h srlse 

It ts 1tig iplli il prilIcst sa li v t' ficcy l ldllii t'l'ofllt-lallll ll hitv st o 

/tclt( cold i wilf-l~ u x';lic i l' nti'd ll i flrlllrIi ritsx'tulls IS 11ll' ale

il prmtsimportant~~~~ ll molst promsig' nep ds111tb cc~c 

IMebl d rco I b lil( h )nuu'lsi.( i his Iu'u'n1altlis ltli txptIl l.d (cs Irit' rie 

cll'l ceo e(Il~. tliiii i iruis t bov ficitx' (I icilitoll va ill' tacilt tlie 

http:ret'S.li
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antffective ;111ti-sJ)orozoit V\ICCitCe Will 1;1il It (le\'ejll)) allyV illte(tiimjThose allinlis lim ptel)cted will (h ~h) hI e nifctctioll. 

Ilvo spe'ies thiit (atls, mokev mtlla, Plavu.ldi knoerm Ia C)'71(, lrl 

1,rd'i, are 
 Ih lti)st likel caili al~ltes lor tht' tC.sinIg of' SjllI)'l oite \;, 
Cine's. RhCsus m0, k.ys, .MYR(Iur MOdWa, inI ellitltel witl adetjCiitet, itunm
het'rs (If Sproz()its cali be .XeCted 10 (Ih\Cl'1 (h'tL-t'tI)Ih- J)il.SittIliliasi"thila l;I IWtd lil bh, tI u IIII. wj. 1V1iI 21 11h11 :v,! . l-vil clit lwri()d 

is )etweentI d () ds: \\itl 1. t..rimril, it is betwnvi 7 and 15 days.
Stalidari izitilill In test, stt ies h,ash i i);ltdm't i1 the litliiiter ()f bites 

rfroill a fixed illiil (dhitaivil f ttw li lls(II tileS. II ll.ii studies, We 
have ulsed ite(hbits (dt- tI' ") ll ltlilllrs lii +the of 'iti-i 

(Irhugs iII IItill;iiiS, tile' Stiiid iirhas l)1t1 thI, 


te dtiiI( alarial 
bites (dl It) lt'ivilv illfe(ted( 

-known nibilr)tts i fll Ii)illziti.S i['lil diss t' sliiValy ghl(s. Froim 
10.00(0 to) 201,00 (t )r)i/ itS a tll ti lil Ilk rt'lh te,. 

'ile ,I.,l)eri1inl iilil a ililais (AL ,',al /a) ite dtet for '.,i(h trial.s with tilt 
ninkt'v illrii';l rii'tlil, AiVliilildh. I hlwe\,r, th hOusl+iIg re.(uiie,
lltillent s0. tlese cetaliv.l \ Ihaqg allillilis clI)ptled witli til' tilltilt initial 
c)st of, lii'l t $1 ,o perS0 t000)llinll make the-wse studio's v'rv ,xpIti
sive.


O n lti tji; r r(,qUii~lti IISl)()I-()Z()iil c'tl iS
t l tI(ilI' iMCIS ;~ Stl )ly 

of sl)(WI')r Zot(iI S to lU hil tltlt', Il t liliSl l 1))(11h P Aaal',,, and
P '?lf0/.>i r11th i iit'Ill felt (et'i' lli S lies ()I lal;llt() i y\eille;Ittl lliOs
tltitltocs. lit i(i(lililll Ile sahieay gal;itidS ltili~l iV1 iliilt lllS~iV, lItilIllbter. (it' ,Sp()r(iz()Ittv. it Is ht ir, l(lm'~ dliffic(ult (() ()b)lill miillionIs of, 
•";)ro(lites filr lihlilllligt, of ;rge, iiiib slii.<;tiiniills. 

Since t'( til ti( stllcP tle(:(, (Ii ie kl(, l,'/l lil'ctlitlspori: erit)rotein
(""SP) has ben ideilit ld, Itlis l)ilsitte wtutlt ll)lear 1o be ;I )rile

candidate lor vai(lic s('
,ttlli's. %aqmado'unm rj'aomol( i Voult also apiptear to
 
be ofi' manloiirrl ilaite 
 sine, it ('uliiss aI rellpsing llallaria (as (1o the
 
hunLiii laiail1U parilsis 
 P.I ax and ) ovaD,) ;lt1 Cttld it tiseti inl stuol
ies on] ,
the effect of iiltiliZltli tli' the restiltg stages ndi(litit' effect on 
relapse poteltial.
 

The pr)ojsetd 
 testilg po. (tItill rlt te sp-;)rZoiIlt v accin es of tile 
monkey malarias would[ be: 1) I) iiiiiitLiIize ilta(-t Al. mtulata iiionkeys
twice ilsing an eifeetiv e, itiuvant ; 2) to chatllenge the aniinals either by
losqjluito ibite or intrivenllOis itttlhltiotit oIf sporozoites froii dissected 

salivairy glindls It V;Ilrious )eriods altetr iilintiii~tio)t; and 3) io deter
mine the antibody responses by virious techniques to ilate vaccine effl -
cacy with one or more serologic results. It is very inlipitaint to examine 
and select the most effective serologic tec-hii-LI(s) firomi amoing those 
available. 
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HUMAN MALARIAS 

The testing of sporozolte vaccines against the human malarias using 
monkeys is 11101-C diliCUh(. A relatively few animals have been success
fully infected via sprozoite inoculaltiol. In lfat, olv the Colombian 
Aons (karyotypes II, I11,and IV)hav beell testdl insufficient ntumbers 
to establish a statistically valid base for the conduct of these sitidies. 25-

However, only thIc Santa IuCial strain of has I'.fideiparumoen trinsiit
ted with sufficient frequelc t t tiransmission rates. Ill thisstablish 


modcl system, 25% of' intact and 8aIo of :p)cnectotizvd monkeys 

inoculated with relatively large nIItiiii'rs (),+spoozoines have su1bse

quentI, dcvClopcd patenlt airsitci18s. lianit ssioni rates i other pill
asite-tonkey 11odel(sycstits have eitlelr In considcrably lower or too 
fV experilents nave been MtteIIIptcd to d'aV sound conclusions. 

With tie Colombian 1ot,,s, the 1'esolts (f transmoission stildies with P 
ViJ'ax are similar to those of' P fidcipaim1. lelinminarv studies with a 
small nurlhar of Bolivian Saimriiiininkeys indicate that slorozoite 

transmissions to sp5lenctoliztcd anioals Inay be rcl;itively high, and 
this host may have consideralch)ot(tnt il for testing sporozoilte vaccines 
against P ivax. Although studies are presently hcing Iiade with other 
types of Sotidh Anierian mnnkeys to detcrnine their potential for 
sporozoite vaccinc trials, the re-sults of' these studies to date have been 
discouraging. 

Considerationof' the dift'1ren-'s Ietweetn tie: New World nionkey 
model systerms aid hittoan inteclions will influciei the design and con
duct of' the trials. In addition to a relatively low transmission rate, the 
prepatent periods are greatly extended over those seen in huanIiIIS or 
with studiCs of' the nionkcv ialarias. 'Thus, vacciio trials llay be 

lengthy, extetnding over several lonths. In addition, the infection of' 
mosquitoes with the Santa ILu:ia strain ot'P falciparwn fi 'ilturC has 
been very low; it has also been very low froiti Aotus monkeys other than 
those froti Colombia. Thus, additional already scarce ColunIbiati ani

mals are also required to serve uisthe source of' in fection of' lnosquti toes 
to provide the sporozoites necessary for challenge. Another compound
ing difficulty is that the number of' sporozoites in the salivary glands of' 

mosquitoes infected with P falciparum and P vivax are usually much 
lower than are seen with the monkey malarias; thus, many mre mos
quitoes must be fed to obtain adequate numbers of sporozoites for the 
challenge studies. 

The proposed testing procedure for sporazoite vaccines to the human 
malarias calls for the immunization of animals twice using adjuvants. 
For the challenge, it is anticipated that a mini-nuin of 20,000 sporo
zoites obtained at dissection will be injected into each animal. Since 
intact animals have such a low rate of susceptibility to infection, ani
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reals will be splenectontizecd, but onl' after {Iisp5ri)zoires have been 
iniectd and (le antibodies have hecti allowed Ito('.xmt their effect. 
Splenectol ywill be performted 6 or 7 days afittinoculation. TIus, in a
vaccine filure, mrt'rtzoitcs 'clasct l ,suliz(atls maturing ill (Ite liverd ti'n( 

will be ill a Sl)ht..toti htl ,l11 likely t<oproduceit
host Iorci Itectallelbloodl-sta ,c info-ction. 

In out v\iew, O thdveiol)Hitrnt or abseete ohfl(ectal)le i)rasitenia isthe lil;ajot criteriotn whttl assessing tIlt irtcctitloltafordd by a Sl>-o

zoite vaccine. ( h)ticr nitliods ot-ihit atst'tsslletll if \';le ii('lle ,fl:ctivetiess
ltity I, decli 'd prcp;lttt ptriols and at (h'lttiase ill ithe ntmber of 
exoe rythrIcylic stazge.s. ay . c billw latter XIt examining
staille tissue sections or ulsing I)NA ptrobc:s or hltioyctnized, xtirctedliver tissltc. ;\calin. antibody trsts re~quired< 


all iossil~lc, lrttt 


bc.n~dI to cofrrclatc, if* at 

ill wiIh a Iiasuritcl iJn(ntti ,respolse. 
Since no( all ;tlii with Sl)l(0/tZlite, f( c t eais wijttl t c vet sichlt ecton .,,, hc
wouldh loc dcc(-l, Ip ,a]p;twnt pl-asitenlia, III-, lltllllberlo1"
 

animals ill tih test girouplIust bc stftieiettlv large to tee differ
ctlces Ietvm-i ,;.'accinted and control grotup at atll;tC<'lItabIe level of 
statistical sigthilaltic. Using the bcshiiost-p);rasite ttodcl systetts availableh (i.c., thr Santla Lucia strainl of P./;/,i/amm, and Colohmlbian "10/11s 
monkeys), a miniium (of 1)aiiitntls is tt'jlilei per it{oup t dIletect 
a trte diflo-re'i ,(1, ().6. i)tpWttp lie 110, 1nt' i ol -iililtunize.d 
(p=.8 5 ) and imtiitinize (p=).02)) auimals d,'vehpiig iarAsitmi at itlevel oIfsignificatice of().(5. 

Blood-Stage Va ccines 

MoNK:Y NI.Lxto,As 

Inmunizarjon againsl Oe hlood stages ol'the monkey italarias has been
 
attemlpIted o1 il itnlrtlus occasions -
foit ltore than '-0 yea's.' An
 
advantage fAr invcs,igalors is fhiat thest 
 parasites produtce itifections
 
that are biologically sitoii ," to hiun infetions.'
tala,'ia Althougii

10 species ,tmonkey malaria exist that are- useful as m 
 etls for vaccine 
studies, (P C;70lttl/4?i, P .,'uhdri, P lit/ui, P s.ilW'aw,', P coaln' ,i,P /'rq'i/e,
P kinow/ei , in ui, P brat ilianwn, and P.,") m o st of tile eff6-1 has 
been with P./Anowleti, P ,ba.qil, antd P cpnwtmt)i ilt rhesus tmonkeys. Plas
modium knzowhsi is a quotidian ir;site wiich almost always proiduces at
ftuhniating infuctitln death occtrs in,a)l)roxitately 97% of the inl.c
tions. With this p;itasite-Ionk.y iodel system, it is very easy toestab
lish a criterion for vatccin e'ffecl vetnss-thr suvival of' tde host. Plas
modi'um fiagile is a malignant ltati pa,'asitc omany) with biological
similarities to P fizlciparum. The infections fulitinating and deathare 
occurs in about 30% f(lean-itims. If an aniino survives, tbe infection 
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is characterized by long-tern persistc'e with i'equcitrecrudescences. 
Plasmodin7 c;,nonolgi is a benign tertiarn parasite with Inaxiinun parasite
mias of between 5 and 10% WhliCh seldoIIt podUCCes infections that are
 
fatal.
 
IIIthese mdel svstemUs, susCee)til)le aninals (rhesus monkeys) arc 

readily available, andi the course of' the parasiten'tia is pretlictal)lcwithin 
certain limits of time and par'asite count. i'ch of1these parasites has
 
previously been used in previous vaccine trials witIh crUC antigens
using a nulm1ber of difI Crent adjttvawts. (:hlaatt'tisticll'. all animals 
developed parasiteitia which was tItmlified to a varying degrcc by the 
type of' immunizaliov and the challt'nc. A.ljte ants have been rcquired
for successful iIItiunizatiotM Wit these (rIdl. aMtligcn prcparaiuns. The 
acijuvant lrnxiding the best itiniuttologic rcsponse hIas been F"reund's 
complete altc.tvant. 

ile prt posed testing l)'ctue'tltl' lot blood-stagc antigett's Ito tIle lion
key ntalarias is tt imm nizc at least twice with a vaccilne containing 
Freund's complete adJuv;tnt. Stice c;tllettge wVhth laC numbhersg of 
parasites often itsuts iII an albnortMally r;t)icl rise itt l;SittIia (es)e
cially with P knou'wsi), Chlalhengt is usutallv dl with Itss than 10,000 
parasites. In addition, sitce tcah is M utitaceJ)tabhl oMt'tcot, a1:1i;Ials
which havce parasite cOUtts a!te ce'rtatitt litt1its IIst bC t.ttilIlC. ThC 
criteria for %' ccine eflet tivuncss are: I) extndcd piepitent period; 2)
reduced titaxiIIn parasitnina; i) srwented length o patet parasite
mia; 4) pt'esetnce or absence oI'f rtmldescttces: 5'))reduced infectivitv to 
mosquitoes; and 6) )tI(ctitI against rccltallcett with Itotologutis oY 
heterttlttgous strains otftte parasite. Scrologic ",'l inti/o tests arc corre
lated with protection if at all possible. A tttinittuti of ,( test animals per 
group is considered adeqtate for such trials. Once an antigen has been 
shown to be cfti:ctivc, alternative, less iat hogenic adjuvants, can be 
ia.ssessed fir cotliparttivecliicacy. 

HUMAN r'ALARIAS 

The testing ofl)lood-stage vaccines against the hunan nialarias innion
keys is considered to be a major partof the selection process for ipromis
ing hunan malaria vaccines. Of' tile thousands of infections with the 
human malarias which have been studied inSouth American monkeys, 
most have been done with the Clotmbian Aotus. These animals, how
ever, are now very difficult to obtain. Since they are the only monkeys 
which are suitable for testing sporoztite vaccines and the only ones 
which can be used For mosquito infection with some strains of' P falci
parum, the demand far exceeds the supl))ly. Recent studies have indicat
ed, however, that certain strains of P falciparun can be adapted to de
velopment in other monkeys, many of which are available, at least in 
limited quantities. Among these are Aolus monkeys from Peru and 
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Bolivia of'karyotypes J, V, and VI, anI Samnjiil'oiike','s i6oin (;uyana,
Pe ru1.,ia nd 130livi ."" ' S eVerNI lillll tlll z;1 1(iu, tri'll ha\'. been reported 
usinlg ,S'mlil'i tionkevs :qlnt the Ugandiih-P+alo A+lto and~ Indochina 

strains of P f'a/c:'pamrm. We have 	ta;keil the apl:.l i:h (f(dll;ting at least 
one Stra'in ))f It..i//pamm filr dl(vcl0plelrt i1 ull1 ty'pts (I Miiiiials to 

bllaii soie of chl~ilge. In tur studies to date,oiniiiiil (dpa;isilit 
only tile Indoclilla I strain has been ; 1iI0tcd thefor growth in all of 
Iionkeys cxaoimi'id." strains (f Pahfmri n x'iI no beOther .I' will doubt 

adapted fir gr,'hosviicc ad(equale ttuilllher'S ("lia'l" passages in other 
monkey t,yp's li\'c be)'n matt'. 	Soic strains of'P..lacipaum have fhiled 

sto iudapt to soic ,f l' anill s'stems. All ()I tll' iarasiltes appear to 
lose ctertain charact'ristifs ulpon iJassagrt: h )w('vQ.r sine thcy aJ petal' to 
retain their high lt'l (If virui'ilic oncf adlptedtl it paritictuIll type of 
monkey, they (fll Ibl-Set Srlff",cSSfLilly I' 'chalheingtf.

A( prtIsenit, Ibasd oil sttutics ill rh,.'sus 11101kcys and limited studies in
 
.4hlu. m..nkcys, itljtll,'Htll,, Al'V' ,T'lired to l-,'dulC ,i I)l-tCeC~ive illlmunel(
 

miioikt'ys agltilist lrespjonsc in 	 hhIt(bst;logs. It nmst he recognized, 	 ,h o w',eve )h ilt tl t-S,.IrF'vhItlSIv vet N,c'ru deH.,ed vilcTiit's \v T Ctt m ix tu res, 

anl only !iliit('d stulies hllv,. hc)(f i th' \vith)li, lid, defined prel)a
rations. All iiliiilals tm ihat 	 v('cili belt i.i::.uiz(d with ain elfc('tiv can 
expetedt to leto it ' ltable pal'astellial since the eIffctt will not be 
exerteil ;aginst iihe' the I)0z0ite. (of' the VX0CVtllli't0'ytiC slage. TIhs, 
only afteir th' l ilsites ha't'hIlfell r'ffstf fioli the liver and into the 
bloodstrivali will (hif hlfle t'ciheallilS I:; acftivated. The mean iniaxi
litllin parasitI'll shilhl he less thIlathat oiftw" tontrol aniials and 
pilasittlillas slotihl he fd lilich 	shorter ri;tinill thalil those in the con
trols. This deptends, of'eoiisc, on tilte rapidity \']ill which the host reacts 
to tll infeutiol ;1nd tlt l 't fe111pAo'isitt.s illijctlatel. A llSsive paia
site inofltim could reCsiit in a \fcry high f)ruisitflillia o. even ldeath if the 
host's def'enst, ie'lchalnisiis ar' slow react. 

The l)rol)i)s<d testing plrocedti'rfor the l)lood-stlge va'ci(cs to the 
huiman ialuiias wvotld use onlv those strilns of' P .li]parum which have 
been ahapled to plotluce llasitemias of 1("1% of' higher' within a p)uiod 
of' 14 days Iolh wing inocultion of' iill),oxillltly .500,000 parasites in 
htmlDO1gotis .lo 01- ,an ells. 'l'lhis r'e(tilelt'nt should be filet for 
any strain adapted 1,0' development il a l)'articufar model system. In 
our cast', we anitiipate that the Indochina I strain will be atlapted to 
m1-feet these (.literia ill all tile anlimal syvsteills inwhich the v:ltccilles wvill 
be t:'ted. Other strains 'liol)other getogr'aphic :r'as are being studied 
and can be used for" heterologous Challenge studies in cei'ta: alnial 
systems. Since these animals are too valuable to plrl)oseftllly be allowed 
to die, an int'cutioln which meets or exceeds the 10% level is treated. 

Since P tivax rarely produces high-level parasitemias, a maximum 
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parasitemia of I % or higher withinl the sante time framle woulk be con
sidered sufficiet. Since anitmals infected with P ihax would not bC 
expected to die, all ol'the control and iniutnized anittials would retain 
in the study. 

In the initial trials, animals will be itntititnized twice, using in appl, 
priate adjuvant (prefcrably Frcund's cotpletc a(ljttvant ). Challenge 
will be with adapted blood-stage parasites grwing in hotmiologous 
R BCs. hIcorrelat pn'tioti with se,'ologic rCsults, a 1n11ber1)T (I)'iff'r
ent pIaranmeters will be used as indicatc'd in the testing I)rCccuret ht-r tle 
iaotikev iialarias. 'I6 dletermnine if protection is straill spccilic, ill\'eti
gatois Van petfoinrt seemindlar, studies atnd rehalletgcs wih htroulog-
OUS strains ()fthe l)ar'asies. At plrtscnt, it alplp)c'rs thatl lo statistical sig
nificancc. 6 animals would b retuired pcr test gtloup. h'is nttuiher 
might b rcduccd ias the 'esults of' additional imtnnization trials using 
standard inculi with adapted parasites ne accuntlated. 

Ill sttinia:'y'pi'(stt'cd hcrc arc vatrious umoiel systcts lfr i( testing 
of' sporozoitc and blood-stage. vacciiis agaitir, Iliotikev ttai~larias and 
hunian ittalarias It is belicved that such tr'ials Will hIlp to) dte'trttint, the 
efficacy of' (Ii fletet.,t vaceiic fotitilatiots and rcgittnies w lt.',vmayt' also 
be effective hi hutnians. T'lv accunimlation of thtse resmilts usinig stan
dard trotocols and selected ;ol)tCd straiis 01 partasiteCs should hell to 

provide t logical basis fio- seleTtitg (if itittlaltion s and rcgictlots ftr an 
ffeCtiv vaCcitte against tialarii. 
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Discussion 

IRUC-IHWATT: \VlII is tlie reason !'orusing lIriuid's collplete ;1ljO

rant first and thin Frctid's iitconiiplhtc adiuivant? 

that l '(dlt 

thtought \vounll give uIstlte hcast 1vc'sC icsolns1itI ()ilr- monkeys
('OL INS: ' IP1ot an ll1illlnhlo(gist, blt %VI., thIe )tc() we 

Fl'tind's complhctc ad'it,,vatlitflhvt by Freiund's iwn httgWIvtu 

intraldrnlialh.. T'I' lFrtlund's itlt'cunp)]cl< \",;Is thc(sIclz()11tcustwd with 

VacciIO, I)cc \VC (ould get hunltoral r's)(11s5 withWCtts( all a((l'qUatc 

Frcnelt('s 11(nll)Itc a(Ijuvait. Bit Ilt'sc adjutlv'mtits art, tralisiot v. Iailn 

sure olCe ivt, tiel( we~ll nwv'c (mt[)to(her\we 	find clfeect itlltllttligrtcns, 

al lvi'atlts. 

Si m) iQt inight nmi:;t ailkt tlt.If \'()It rccall txlj)rilt ltS by;t c(,Inln 

Cohen and mour .xperitltents, lirotectilll h;s 1)tWn \'erv ItnlsatisfI)rtty 

when you have omIly one ic jcction of' lrclund's collnplhte a(It\liutanl I'll

lowed by incollj)hett ;aljuvant. I think, if \olt watlt to evaliatc the can

diclate antigen, that coulld SerVe ;Isit Vaccine, and)(illIll ahstlctof a 

synthetic vaccinc adju\;lt whicl (ouldl he applicbhle or could bc slied 

Fbr humans, I think you'll want to QiV, that c;ldidIatC ntigen the best 

chance that \,ou can. I think, by using one injection of Ireuld's coin

plete adjuvant 'Ollowedby incolllpIet adJuvant, you are diminishing 

the chance for the cantlidate ;intigell to serve as a good candidate 

antigen. 

COLLINS: I probably agree with you there. We have a problem. Our 

monkey-u:;e c:onnittees are more intcrested in the \,,ll'i . of the ani

mals right now than they are in developing an effective vaccine fr 

malaria. The use of just one Freund's complete adjuvant itotmunization 

is probably causing quite a bit on their part to say whether they will let 

us do it.I don't think they're going to allow us to use Freund's complete 

adjuvant more than once. 
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SIDDIQUI: 1311, .Just to purlst thatl, if' \,()I reduce' tile"Illcobacteriull 
titer to hall'or less, I think vo are givi! g less insut and lile t's pnse at 
tile l(cal level is less dr'nilaltic. 
CiOLLINS: 'lion've worketi a lot with tiit, ..(1 monyIkevs.lit\,( \,' hadadvCl'se ieittioils' WtC Il;h\'e had two, which hlvculi t i"liec ou public
relatiions M0uch i.od Io.I ax\ -'oil had idverse reactitns, do \()iu think, to
the aI(ijivlit ? 
SilIlitrl: \Well, ;ti 1h11hlocl level. yes. But thI \ vihx' it itici morehywe 
illterested inl lookinig for s+Vlltlitiice ;Uljitvdats. 

(OLLINS: \W\'t hIld twoVthilt \ct'li'l it( file lical level. A\nd Dr. Patp
piiioillioti, il' She coul ! tomtl i ll fhuf.l-rcund'so+,ituvilult, 're kind of' hecryyect we, walul(H t,, ao)tltltle'best ;l l'ult. 
]A).'\ .'\llt-.NtOl': W \ CVt1)[1 FJ Clluud'S (otllll)ICtC ;ildi. itl ill[t) StV'\'t dIll101
keys. (OnTo six h severe ;uIvcrsl\'t'st iv'ti(lls, icall [diutilttic'., i'rilvtic

lesioll otver 
dit eltire ,lI ilit'ti. It wVits ctiitiiic: it rio-grtetssed over s evcral] ItlCllths. It tcllltc mid~ \\vcml andlt ca;llt ilt nd wem. V6,t I~l( siterile:
abctsstcs ;it( om.t (dftile' sites 'd' ill jtct'itm. Wet filltlh' tuthallliscdt file' anli
nuil. lit + iir nid kidhlt\s wtic complltlyl sliot. lhe siiistoitls of' theliv' wele totiiii)lttlv fille with Illitoic cIls. Then.' was ,i tuestithat pi ticular i liii ml ill 1hI1 i i m 

n in 
t illm ulatioil with tanlili hadl a gitlgi\;ll Iccl. whlich ca ltle and 

i l idlvir,l h 
\\Jr'I ll mISl.andlt tiheret wastile' thought 111;1 (hiS . l h ad l ml. S;,,, it IllaV hla\c been'l co(lllpl'o-

Ilised iilm 1tii,,logicilxy bfoir, wt ilkijclld if. Thll' , (it'stiol thilt 
rlelillS. More Irtitlxl+V, %\Vhldi .1 Iltktlkt' tl\ piu Freund's incom
piete i(juvalli into, alud txwlvc \etwks ter ini jtitin, digiliii, lhther wascpidtiluic liintrilhlige, and it loketd like it wvis .toin lt tid the same
tiling ilit haippeiied witl the first illoik.y, except that this was olver tile
etile tlirdomienu,uiltti lie tolitrix arcil. H-oxwever, hlie mtoike" ret'vertrd. Tile lesionus iegit'-sst't anid we did a skin biopsy ald, cssentially,the stcond Ii loikt' hadtl a liol-illl] illat''y respllsth.re were
 
iilany ervthlriw es 
 intll diCia ill die !;kill liavei, biil, csstillh, the aili

mill rttte\'trt...'\iind 
 w\hilt was illt115'tsting,,+ tliiik, is that ill thet first
mionke''s lcsio us friiithlie skii, it was ltth;if that thtre werc lipid granuiles all riui'tigliout thlt list1 utiiologv. Aiud it se't'lit'ld like the oltInkeywas fighting i htsill battle ill trying tt get rid If the lipid ctmtplllt"Tile second Inon)lktcy, w\hic'h r-cu't'., histohloicidh, ; aa, aIppe~ared' 

to> havc Hs that xere tolilpetelint ill taking ill this lipid anud thele ming it i+im its system. So, I thiik that 
iov

tlt qtUstion that e;iiiit m.rinlnd-evell very, 'ery rtcUttly, tio-is that 
ti 

witih the seveTe Il1thloh1ythat we silw wiih this list iiuoktv, it wolih raise real qutestioin as towhat iiiight be learned frolnii a slud \ht'ce, au"Lis the pthology goes,
what tl' effect ofa V;W'Ciint wtmnld he if', ill liet,;an ad~ju\'Ml t is used that 

http:respllsth.re


267 Non-Human Primate Model for hIniting Iancint's 

can cause that severe a rcartion Inthat nutny organs. But these are only 
two animals. And we're interested in Ia.'ning whatever experiences 
other people have had with thes. adljtlvants. 

Sim)wui: I think wI. are going to have toinorrow a ull session on aljiu
vants by two heading inmmologists \%to art with us. \Ve know that 
there is not Itiuch use of l'rcu.,j's cotletead.juvamts, hut thc only 
prolem is how to test tllecandidate aiitigett il aiiital itodcl system
and to giv the andidai adjuvants the best possihe chance. 



Discussant: Evidence of Protection 
L. PEREIRA DA SILVA 

To introduce a discussion on evidence of proectin, the first logical 
thing to do is to define protection. In fact, this term has been employed 
with dilferent meanings. AO an elpideiniological level, it has been used to 
define an immune status ofsonic huiian grouips; in endemic areas, i.e., 
adults who (levelop immune esistalne iiechaiiisms upon repeated clin
ical and jIarasitologic';l episodes ofialairia in the past. 

However, these p~rotecte(d indivi(uals often prsent parasites in the 
blood, especially ganietocVtCs, and replresenlt tileC SOuTc of ifection for 
maintenance r ialaria tr;insiiission in (die'area. 

Would this he 1he ain Of a vaccine against falciparuni malaria? It 
Would be certaiily useful to itl(fuce in the risk l)opulation, children, 
migrants froii tion-infecled areas, visitors, soldiers, etc., the same 
"immune status" of l)rotected adults froni cndemi( areas. Such i-n aim 
can be foreseen by the results of "partial protection" already ol)tained 
by some research groups working in asexual blood forms vaccines and 
which have been rel)orted and reviewed by the differemt speakers in our 
section. However, any stident of a public health school would be aware 
of the limitation of inconsistencies of such a slu tion: it would probably 
have no iml)act on the trmnsmission, it would maintain the disease in an 
incubated "dormant" situation, and it would expose tile vacciniated 
population in the area (after the selection of variant strains) to epidemic
outbreaks of vaccine-resistant malaria. 

Consequen tly, we are obliged to be better than Mother Natuic. We 
need to develop vaccines that will induce not only reduction (or elimina
tion) of morbidity and mortality but also induce reduction of transmis
sion. Let us call it "the ideal vaccine.' 

The corollary of this assessment is that we must introduce vigorous 
criteria of evaluation of protection. This raises a series of questions and 
1 have selected Five which have been discussed by the different speakers 
in the morning and afternoon sections: 
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1.Couldl we prete id to dlevelop an ideal vaccine against only one stage 

of the parasite or would we be obliged to use polyvalcnt vaccines? 

2. 	 Have we alca(iv finished dressing the list oflgood candidates for pro

tcctivc antigens? 
3. 	 Do we disposc of tI nictlodological tools tofevaluate rigorously the 

protection? Which are they? 

4. Do we alreadv havc a sufficient uliderstanidi Jg of'basic iechalanisnis 

of imitiiunie protection, parasitc +cscape itnecliaiiisiiis, genietic poly
morphisimi, and varmlilitv ,vhli(h all,, us to prcdibi evitntuil cornpli-

Cations in iloeractical, (,c of vaccincs? 

5. 	 Have wc aliraldy accttliulatcd ciough iilf'or-ulaiini to lfoiscc into the 
near hiturc, clinical trials ill the field with oine or othcr antig.e'n? 

Certainly, somllic in the audience + ,will argue that all the vcry effi1
cicent viral and bactcrial va(citlecs (starting with the i;titi-rtl)ics \'i'otinc 
Iv Pasteur cx;ietlv I0(i) ,catrs ago) have beel developed empiriciaily 
without answebring the'e: (lucsti(ons. 

i will respond to this argulllnt that we'must emember thi, :arial 
vaccines will be -:ligator.gecteirtinit prolduced by"2nd vaccines" 
genetic cnginccrittg otrchieutical svilthsis ai that for dvtloping 2nd 
generation v';ccilt's, virologuists adt l l)t(Iriol+gists a flaccd nowadays 

with t-esate kind of lprolh'ins. 

Tc outstainding sit'i,,ts sclectcd by l)r. Siddi(qi and tl( ()rganiz

ing (:;oiiuttt' havo Irutght to yut prliviouts iitf'orfiatiffi frilil their 

own labs c'ticriwnillc (IIlTfi SIttlS of(ddevlelo]pmentalatd wftt's tiltn 

'vaccines,and it is not Il l)ypurpst if) i'ccal irto) stuntuarize their 
speches. I will only try to discuss s lt points which hmvc bccn raised. 

Itwas cry clear fiit wvfat wc have he'ard, that fo.r the' diffh ient vac

cilnes-Spoltozolte, gitlltetocvtes, and;l(sxtu;l blood b'riis-tihe amount 
of ilfborillatiil accuin1ulawed is iw pllUt to res)ond toloo variablh ifs 

these five questioins. 

Let us slair with the iitfvie ('olilileX, or the tmoire coitfose'd, if'you will. 
had to answr qtuestions-as it is a 

tratiition iii this ('cjinntry. IV cltcking lie box yes rit-no-we would have 

five ito's. 
Being itore optimistic, we mtoved ftitml a phaseiii the past, in which 

every laboratory ham its otwn tndido, is]r ycctive to 

Asexual blood -ft,rm i accin. If we 	 (ll 

antigens, a 

period in which data starts to cliverge..\ scrics )f p)l(fypeptidl alnti

genls, ;isr'vicwed by the speakcrs, hiave f)ctl identificd by tiorc than 

on' laboratory and in scveral cases sigiificait iilillitilol)rftclion was 

obtained by in~jccting purified plytpti(lcs in folur difftrent labora
torics. The extremiely positive alspect (t'these results is tilepersistence of 

the inminilnogenic pro)erties oIfpolyplpti(lcs purifiel tinder denaturing 

conditions, detergents, and redlutcing ;agetls. This is I )roIising sittla
tion if we irenteUtil'r that Vxacinatitig molccules produCCd by DNA 
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rCcoll)ilant tech'lology or chemical s\'lllesis will pro);tlbv not have 
thie., H-oiwever, two obscrvatioils repo~rtedl )y one ofnative configuration. 
tic speakers tlofatnlist Ic l'c';lllcd: a l~atixie (rifid byplyplplidc (tie 
lllltilini)Sol)til) sl)(icd "o heIllr ef'(ctivc it) Inlue protection

tilill tile den;tnrcd mlohlIcue. s,"llihctic l)oIlNpiJideS (ol,.Cspolldfig toI'rl-agnt'lits olt'ipol ,v['lpptidc IIIhetitlhc \wcrc 11nt1h It's. 1,:,.;cl i t it) induc

(.-' luds'
in~g protection thal~l \,its tilt(. irtIll r . Rctsca:rc'h tIlicd (o idh'ntAf 

progress iI I laojl (ind w tlimi 


fra thc rI all I Piopcs ,' difliel-Clit ilitillg( ic eI ilt lle ii nt 
pll\ oItes(s. l thrcc cxlipieles in he 

reports v,'che: .)
 
-
This la)oriots pproachl is aJ l)'rivC(qli.1 I lo thc h',.chpio)clcnt of' an"ideall" fusion podlype'ptide "~lrborill"attigec (t'tcl"11iu11Mlts fi'rll) dif, 

preparevd Iby I )NA'renit prin'tits andlt r-tconllliinant tcchtmtlop+,'.
 

(:;orl;idi'rilg tit'0ImlJ)lcX Inlt'll ainli l f1irmI|1111C prot lioln against 
tile ;scxtal I))od formis ol'thu I)illraski . (\'idh'Il('( (Ifol )t'rletilIltmi , be
dd cd c ,:il 'Iron tOw ( lcvxdch it) zilg an~tilb dics ill Inicelit ( I ncut a'I-; 


Or r;ib;S hdh11i0llelh' iO
ljC('till OIfthe pnrifIed ;Illtig.cl, or eVenl ill pri-

Imlte Inodels. lhe idefncc of1prolltciton lwhich is beigt utilized is the
 
ch;lh'nc'e with I dttiol'll 
 WI;lisit's Illliogols ald ictcrolhcousStratins or isolawtS. Thc c-xisticn, c (flIlo-lilan~ttFprinlawtt1 Illdcs which 
had '..-n l vtril\ 'ciit'wcdl ill m1l'sccti , is onc tile ) ci\iiegcsI't of' the

iIseC'uLI!.,,t ,0.'n v cciu,.I RICv h'] Iho~wcvcr-, we Imust uI(H
1ijOO c groupls. 

her I liat l ,d lhats Sofit.Ii t iItills : I M ll 1101 goilg to dis,'tssi the
 
choice off theill-mnkc's species, till< ,'ill)jtv (f the 
 s(f sphlec
tolilised or ilttact itlilIlats, which hxc ictili vcv wIll ilt that,
andiewei 

1,1r th;, p ll, I ttink that is scci ;l:u'v. ':art iliciality" is given by
'lh, 

the alact that n alarila is trall sillit td !)v itl)squito bite (and only rarely

by blood trnsfiision) mi;l tIle illoctlattd slporlzoites arise afitr a sexual
 

alllstage x.ilch provides tile ctllulr' ndIoticultr basis for the fcleotnic 
rictrrangelt;ent wc know, to (ccur ill tile par;lsite. Therefore, the chal
lenge Iy in.jectilt [itfof'ilf-utc d blood and till 11'alil1t lprotection has 
onely a litmited significance. Furthermlore, inthe albselce of a primate
Model for reprodtucing thc entire cycle, wc persist int tie ignorance of' 
the possible CoIllsiqtlclles of' ilnltltloseictiollIll tile suvval fraction of' 
the patratsites, li)st''cl Iii ten1C partial peotcctioll iobtained to date by diif'
feurenit
labortort~ies. 

In conclusioln, ;lseXulal blood stagc \'lccines, inl spite o' important 
progress ,'cptlted recently, rellihlIllil a Situtation inwhich l:rge amounts 
of resei-,,i are- still i)ermlit us t I'espond yes toneccss;ry inorIlder to 
Irlost of the questions. PitradoxiCilly, two points would Ifeil itate the 
pi"gress ill this area and they concern also tile sporozolte and galmeto
cyte vaccines: 

1.The development of' primate model allowing the reproduction of 
the entire cycle of the parasite; 
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2. The development of effective sporozoite and/or gamietocyte vac
cines which would potentiate the utility of a partially active asexual 
blood stage vaccine, eliminating the inconveniences which have been 
discussed. 

A few words concerning the ame'lot.ot vaccinr. Considerable pirogress 
has been obtained recently by two laboratories, and there was an texccl
lent review of' this progress by one speaker today. The situation is much 
more clear than the precedent. First, a gainetocyte vaccine will lbe obli
gatorily utilized in association with others in tile form of polyvalent vac
cines. It would be, however, of' great utility to potentiate a control of 
transmission of the other fortis of vaccines and could eventually be by 
itselfa guarantee in this sense. Since te ant iganet e , antizvgote, and/or
antiookincte activity is certainly delpendent ol '''utlalizingantibodies, 
the description of Monoclonal antibodies with transmission-blocking 
activity is very significant. InlMunochcetnical analysis ses to point oUt 
a limited numnbeT of' t;tget iiettl)'ainw polvpeptidcs which ate extremely 
stage-specific. The satie target pomeins have beeti identified foi' a series 
of' monoclonal antibodies in dift-i1rnt isolates of' 1. filiparum. This indi
cates a genetic stability of the target 1)olypcptildc antigens. Th absence 
of' a priniate model has also been blocking tih tescarch on this point,
since DNA rt'combinant methodology will certainly allow us in the 
f'utut'e to pr-ovide a sufficient amount of' ant igt ft'or it)it11unization 
experiments. We would finally remark that inhibitovy monoclonal anti
bodies secmi to recognize a particular coltfo' nimit iot" In the str'ucture of 
the target antigen. 

I will finish my comments by a bit'fl discussion oit the sporozoie vac
cine. It is by fat' the most advanced project in the at'ea, thanks to the 
extraordinary work developed by the Nusscnzweigs for mtany years. It 
is entirely unnecessary to sumtmarizc the excellent reseatch work devel
oped up to now, which was described today in ott r section by Ruth. I 
will only remark concerning the checking of' the box, that the tia'get
antigen in this case is unique and perf'ctly well identified, cloned, 
sequenced, and characterized. No vat'iants of' the CSP protein have 
been observed up to nMV in nattral isolates of' P falciparum all over the 
world. I'll still add that the Nussenzweigs accumulated a large amount 
of' evidence to show that the basic imiechan ism of' protective itntu nity is 
dependent on neutralizing antibodies: Fab fragments of mnnoclonal 
antibodies are abl, to inacti\'ate sporozoites in vitro and iow amounts of 
monoclonal antibodies injected in mice are able to protc': the aniinals 
against infective bites. These arguments are important for the interpre
tation of the results obtained in the in vitro neutralizing tests. Suctl neu
tralizing antibodies have becn raised in primate model fbr P knowlesi by 
injection of synthetic peptides reproducing the epitopes representing the 
repeats of' amino acids present in the CSR Howeveie the crucial experi
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Ilileil is mlissing: itic indionifh of )1*rillcci (V immuniiiity by ill,jccti(i of' 
tile aiiligei1. Ill ic at)sci(4' of* a1 (0i)vclicii lipiiii(( iiiodcl, Iii pro

synilicti): peideiis or a DNA i'tcoiiliilii( i114I((ilt'. Conomn ilehtilii~ 

two differeniii ~i4 psil4S111 Nussciinvv'igs ~Igroup and( Ilic USA Deparit
1114.11144! IDcl'nsr Ill ('441 4ioi144i4 wVithi NilI. it is not4 nccsar to55\ com(11-

Iierit cI (tilc susils'i whtich~ is 11im. cieiid and( to (Ilic 4ii10iii1liis cXJ)cC.

t(i1(10 arnsil i l i ll '(ticii lic. iil(lic~liI ;ii(1I s illary wor(ld abou ti le 
icstilis o4lich c4.\1)((i. .11 ofS t, ishI that l( ('xperiiiielisAll I dcpiI 
stuccced . 

Niissciizwcigs, I \\Ill risc ;t ]Iis(int iii l)i0iit'I' n1 ;1111 cr ili-id ihlat it 

lflSilivt ictiilt thc cxpriiil \\.ili %\illbc~ (144 unlough toIll \I(tiliit-is 
jusillill(th iliiiitdiaii l111 oft ;11triials i) field Idct4'V (dil ullic aind 

iiotlcls. lii the aihscm4c (41d a iml4( imi (1(1 I'M- P~ /ii/'U444fl, P1iiiiiiii 

for1 Sii1 pr iit( ]I'll,, ;ti 1 1(411ml m441. l I4Iim.; t' ((ii Ow cI~ilI fI ilii. 

iiSl(I4liOcii pii'4lii. i'4i~h4ll c% (d ( :SP 144 onc1w Iill iilIllc proi\(llt 

(alis (.1 ilt(. ( :SP~ piI41(ili. lilt, iiii41-I(hI ( (I Sil m c pii4S.Siil iihi(4 l1w 

ilie ul\Iojuiil d )44(od cm()1( iv ;111( 1)iadbl (Ic. (1 I thigi if5 

\'WHIitil 1isitiil1 Sti;Iiiis. This jhi4 be(Slii\) ;Ilaii\Sc Ill ciixperti
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General Discussion 

LEVINE: A couple of comments flor Dr Pereira da Silva's lovely discus
sion just now. First, not only tile NII/l)epartment of Defense Vacine 
will be tested shortly, but also the Nussenzweigs' vaccine will also be 
tested in the near ftuture in collaboration with the Centrl for \",ccirre 
Development at the University of Nlaryland. Secon1d, regarding vol, n
teers and dlowirtg thc infection to go on to the point where gamrretocyies 
siaq.e r.i wiiio, that's a higo prioritv, that question beLeached, not can 
ans\ ered iit v',Lani('ers. It is possile to) adia:w a breakthrough infection 
to continuc; that is a theoretical possibility. Third, regarding muitation. 
IfI understood the! point that was being made, that point is, in tict, 
made with almost ewery new vacciltc that comes along. That i.,, a selec

tive pressure will be created for iamutant, and that mnutint will take 
over. And, hutumiatel,:(y, throut1ghout th years sin(:e Jenner began with 
va:cinatiom+ , thraugh the most reccnt viral and bacterial vacciles, that is 
avery, very r'are evettt indeed. In fact, thc three typcs of' polio virus, for 
example, over 20 s(ote odd years, we hayr noi s.ell other serotypes of 
polio virtus come along. Thc salne for HrirrslCs virus; the sar Ie for teta
ntis toxin in terms of l tation. It is a theoretical fear, but at least, the 
overwhelming expei ;1(c of, other irlrrrlunizations tells us that what 
exists now as a pathogenl may be the best that exists, and ifone can pro
tect against that, one has pr)tecte(l against wha is already optimal. I 
think we can feel encouraged in terns of' malaria vaccines as being as 
successful as other vaccines. 

PERERA VA SiLVA: Well, I only want to make one additional point in 
relation to the point that was raised by )r. Levine. There is no compari
son .'tw~en a viral or bacterial vaccine and the rualarial vaccine. Why? 
Becaus,: it is it sporozoitc vaccine. We will not clange the source of 
infection, which is rel)resented by gamnetocytes. So, the Source of inte
tion will be exactly the same. We can reduce tile transmission, but we 
are not going to reduce the rate of infection by mosquitoes, which are 
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going to find tilt, SaIiiC allioun1t of ifctivc forIs. It is 111)1tiit SIllile in 
viral vaccines or lIctcrial vaccines. II iIImIifSN'sItcIi which destroys
the infective 1ti dCstroyDS it the saMIe Jile thie s 1tiec of in!ctthm. So, 
it is l t tHIc s tille .sittUittlo 

( I.LINS: I Willt to (')llllltCllt oil r). Ievin"e's ('ollil .tie)iam to lh -
aa t u wii! 

patticn t trctk ti,'iglh withIiilciptill. lhw b)ittl(t tv oftlie fallcipar; ill 
parasite is such that n ot. (l\' itS :i1 IIVt tt I1t.-;tk thtiotIghi, bUt it has l0 
have (lIIIcittit b'f itlij'a frl ich)tttes arc (vnl p)iluccd. Most 
ro'tttcols rt'.q liIe (teatilicinl wiltci ti,: palticti is, s;t\', tntcr ."00) ,t'tIlt.If', hetrClitO t ;titII' thc1, \')tIl t(M 't gct Iil(h inhthw w ,' of'gatlicto-

Cgrllcs it( ;ll. Sto, i itiU rainttt ;th , tlilttt i ll it cm)o(iitiati\c v t.h;lnt r propetal~h, I() "blrua;k thrmitgh" to i-rwhicc gallt'ocytt,:,. 

LVIJ Ni:: I t11101lht th1 t1 : iatit: ht 11f -intI tvtccl(utco was 
that alltlt Itt htUit i\i(t tdltciuh, it ttc I' liet' sheO:byzt ipitv'c
clit, Ih;ltSilite it tht'sti'taf'tCct ilt( I&cxtlqtllleiit pecrof g;ttlttov Cs, 
hats tlte gitoiitc in;ttciai that is ill Itc i ictkcii ,llho , whil(tIt \tild hcld 
to itifectilt ii .it ltti)t in id dual ;ttrt Ir;t i-isioW ;, Icat toI iuight
inftitmi \\'itnl ;t titcit~iilv ttilhctt iI!stt/.tzit Ith ght ihat 
was th I im0lttth1 t 'S l)(1ii lladitt'. ceytrihiirt \+h it ; grt. iig (tm i cptmint \\ht l't c\ 'Jav\c qallllcl,)titcrill, I thinkl D rv. C c(:i-+t;Ili.slwa;k ()It 
thit. Ill tI l daiys htclit It( r I(tiwcrc lj -;t,i , l cult ics, a ilt wo'irk that
'cit oil (t11i-1g ilt \cars OfIt,\'iitam \\lti, lIt ex;iilplc, ili tit USA 

ill t rillis ()f'I' il (1l'-11."s(t' It icw', agalinst I l lal' suc'h ais th()st that 
gaIVt risc (1) i1ic't](11u 1nc" (the. \. ~ c vcdtulnlcp.,;s ,iqrc,'it le have't .t 

plmgct l ,ti;arlil itifcclttil suc tha g;llti )(wiitts did alp)ear aldInIOs(Iluhtocs cOLult 
bC I'd ()I thMsc i11dtii'idtmS. 

(O.LINS: It '.W;sH't Itl (tt ti<' titi t, It \\'as up (I) tw cmttoutittces that 
ahltwct, thic cthiics t iittcs stttppctl c\'vrv t I&lihose, I)Ojccis. 

V. NUss.NZW..tI;: \VCtI, I \v,Il t nintkc t't) tpoints. One practical ptint
)ft tlircct 'xperiIlciti that has not been tiilhishitd yct, and tilt second a

thlc+rttital mioli \ ;1\ut-(httiit a tscrics ofctXperilicnis )cc;iusc of this 
ptint ':iset.l by r). 'tPii- tda Silva ill tlice, using lasmodium bighk/ei. 
We tried to i iniitiosclc(t i P/atnwdimP+n l]. 'i tht patlasitts which gon 
through alninlfecticit in a'ts. Ratts ;trt' crv\ Scsitive, 111t1ch 11101V S(ISi
tive tllatn Iliicc. (;itcli \vrv I;tirg litiiil)ers, in the pi( cltt I& I Inilli
gi-tiln IATr IItiust it1tthitClMttit ililciICs, '.eTv fWv.vUtild go thl'tlugh.
Then wc 'vlnt st-hc(tivclv ill'(ttiigh lts(iitttsl tiln thlen we \Vtllt 
thrtugh a sctmli( sltttit)and lthnithrttgh a thir-d schctit)n. Well, up 
to now wv couldh 't fitndh ;lv diflferetlcc in the CS titellc fter this 
iItmnuntise1lcti)to. OfCtcurse. this ttesn't provc that ill nature there are 
nilo variants. It oniyh shtws that iinhilno)s1eeCiCittn in this particular• sys
teri did 11tt prodlucC these v'ariawns. 
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But, I think the theoretical point is niot, important than this experi
ient alone. Everything depends on ti'l function, really, (f the repeats. 

It's \,cry difitilcu to make swetping state inets and solve( all tilt prob
lerns, but if"thei elleits involVe a specific It-CCIA', if the ,'lMUs are 
important, hive ;I, l important fuLnction, tlen inl order fow a variant to 
occul, this variant wonld hav It hart. atn)thcr .el of repeats, which 
wotild Sul)stiIlItC for that functlioll. Thce are so IllatIyi rlpeats thelre that 
One IIItItatiotl W\tld 110t ('halle the 'lnction, as we Saw ill he NIH 
strain. But, ill order for a Ilnt;itiol to octi., alnd to 'h(llge a CS pro

t'i', it has to lrolpagatc toltile rest dthe repeats. Vim know, a initii1ition 
here has to ctnvert lilt other rcl)cats anl aftcr 'oivetrsioi, those repleats 
still have t fuiiction. So, it's very co,,iplicatd. It's nl a simFle iiutta
tion, it's n a ,hicut wvout (Ir it.,aticallv alter the par'ailt ! oit itwitation 

site and have .tAeftt"onal. la,ve to have ,k,ittatie 1 and then hiat 
lini t toiltlt to I ( t "'tl litiig (lsc i iitlei li g which is also hif IC
tional again. Whi.h may not he that siitplc. I don't think that there is a 
'er good argumenit noi) to ,t thithgli with trials ill tile field if the clini

cal trials 11 Iitiiall ]iVe ll Sut'tc ssfitl. 

Pl:RRIN: Along til' sitc line, I'd Just like to( cotnit that I don't think 
that vou should oresee so,,ething will liappi', tw,,o (W tluie veaiiS lront 
now. Doing ii'scarcl Vt in hat' to bc' (tolliiiStit, nomt pessilltisthi. The 
vttciltic shouhl be allowed to b tied IlCfoe alIv fitlter Cotiiiteitts or 
atny ftrther Speclati IitVst .i;risc as w'hilt tIlV 11al)JA',t latCr on. So, wT 
,it specuilatilig m soittiling which ilta halppet, or iay ottt ha)penl 
ullyt\'c :3or I'" .;ti"s ho1i 0 I think We shtihIl fir'st [IN tlti \cci>Ilt for,W.. 

its Cfitmc\ and inii u.log<hictY hCtl,' discutssiing Whiat itnay hapl)J 
latcir oal,. 

Nlntvuss.:EN: I also woutld lik. t ,:otltei on lir. da Silva's 'enirks. I 
agree that thcre slutMld he an aIlliial model. \Vc shi(d look for itese 
effects in unite, I would say, o, ill rats, Illt iod'.it itodel. These stidies 
are under way. But, on the other hand, wc sh uld also, consider tile bio
logical aspects of transmission. It'u: t so siitiple that each fertilized 
lelliale gallce ]tleadig io al ookinte leads t ai occ\st. Ve should col
sider that only 1% of thec firflizcd uulttt ;tctuallv achieves the devel
o)lllIelt of an oocy st. So, in case of selhctiu, Ihltre is it big chaince that 
the !;urviving t'ut ilized ookinete will not achicve, actually, tile rates of l 
second generation that wotuld do tile job. So, I cannot exclde it. It 
should he ttsted. But, I ant not that pessii,,istic thatt ]). d(it Silva would 
like me to be. 

FREEM,\N: This is ptrhaps not really to the point, but, just what Victtor 
then Ruth said this morning, I thought that the passive transfer of 10 
micrograms of this monoclon al antibody resulted in tile protection of 
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100% ofnmice. And Victor just sai(d that tile passive tralsl'Cer 0'f I illi
gra(i did not protect tWe tats from challenge Sporozoites. Thart sounds 
verv inconsistent toI ,le. 

V. NtIss.:NZwFIz(;: I dont'think Ilier's ally inconsistency then'r'. It's very 
simple. 'I'lh nce xcre cliallh'tu,cd with 5,000-10,000 sporozoites. 
These rats were challhtigcd wvith them between 250,O00-One billion 
sporozoitcs iII orderT to I)' Ible to be i,,l,titriuoeltct. TIhar was or,, pur,'
pose-to tv select 101, li vatiant. So, we had to give a massive (lose of 
sponozoite to select the Iew which would go through. And the question
wx's, vh'ler( those fe-w would go thtiugh I)v charice identical to tile ones 
wh'lich didn't !"o through or were they ge'nctically diffetent in the CS 
protein? 

:F EI: AN,,: "l'llit's 1111C. Mimdidn't Inwi<,n fitilb',s challenging. 

V. Nussenzxvcig: I may be pcning anlOther can of woinrs, but I have a 
question reg;ardi, g pregnant woricI Mnd newbor-n babies. Pregnant
worrietn are highly stiscept ileh. I uldcr'stan(d, to mualaria. They have 
ant ibodies aid ih Ig(; antibodies go tllurrgll te pl;Icenlti. Newborn 
babies ate highly resistati to ralaria. l)ocs ;vlbodv wan' to corilrirent 
in this" 

lB C: :-( tw..xrr: \V\'ll tle situation is no or ricarlv as simple as it appears
triori what Victo said. r).Nlc(;reg has recently pul)blished anl excel
lent paprt inrlh, 
 .Al'rrCnImnal ( f Worpica! Allhhct'lti a'd ij,4,''Cne. fie has 
pointctd Out a nutmber Of" crpll)e'x ipiblhiis thatt have arisen. For 
instance. highly ;riiriuir. wvOrile ill tropical Affica show, during part of 
their fir t pregnancy, a certain dccrcase of, the imriunaiy because their
 
parasiciia increases. 
 lhen towar(ds the end of the pregnancy, their 
I,'iasitciia d'creastes olce' again, so Were+ is ii fluctuation in their
 

rintiIunC rcsponirsC. 
 But with fb)llowitrg pregancies, those fluctuations 
are niuch I. cOttitroii andti the degree of'pr tction she has and that she 
passes oil e' babv is very higher tIhan that. Theret uttichu are a fnt
be" of pat.. *o.es when it cOIteCs to the tt,'airsfer' of in1IlunC antibodies
 

-
front the r to the hIryv. I'm talking at the present tiue mainly, if 
not only, ai)(tLut trtpical Afirica. Those par'adoxes are, for instance, that 
throughdtout the :h. o',ol1tr<'pical Africa. throughmt the whole endemic 
area of' Africa, Whe llacctmtal inf'ection is a very high order. UsuallV at 
least 25% 'rod Very often ip to PM)% of' oen show v'ery high infectw it 
if"tire pltcelt;i. Ard vt, laradxic-illv. thel newborn babies don' show 
the congenital malaria. It is extremely rIart. I'm, sure that David Clyde 
will be ;fbl. to (onfiriti vhat I'm saying. Now why is it? This is i bit of a 
tnysteC'y. ()bviousl, tIhe ntiMlaria parasites inl very small numbe's do pass 
across tie i)lactrnta to the irculation 01' tile baby ill utclo. But there are 
very smtall numlbers of rmaaria parasites with infected cells. But at the 
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same time, there is a tremendous amotIt of igC; that passes across the 
placenta to tile newtborn baby. The baby is, so to speak, passively pro
tected at the moment it is born. Congenital malaria is virtually absent 
in tropical Africa. But the situation is V'ery diflferent in Iton-itIrmtliue 
womtiert. 'here are large ritiril)ers of' cases of Congenital rIalaria, 
reported intile United States and the United Kingdom, of non-imtimune 
women who ha.ve beeni infected in tropical co(untries. The whole prob
wim of' relationship, til- imniunological relationship between the mother 
and the newborn baby is ()lh'x, and we still understandcmxtreneelv 
very little about it. 

'lst ill 

breast-fieed he' i)ibiy o' Iot ' ()f C(Ourse, tht're'it all th')se eX)eritirentts 
oil uice, th;rt when you give inhfetetd trictjust milk which lacked para
atin, benzoic acid, tiwy cleared the lpiasitenia. A i'Arr'olear mother 
is not going to br'east-ft'ed most of the time, while an African is going to 
do it. 

PE RItN: ()n(" (olt'stiollrel::tio to this i)'ol)he,,m. )id the mother 

BRUCI.:-Cr rwAv'r: This is ()'illtepCtI'lratioo. 

CI.yI)Fw: Ani, of course, Ihlcre is one other frct(or, Mir. Chairman, we 
mustn't firget. The part that fetal hemoglobin plays. This is non-sup
por'tive of parasite d(evdhprlrent verv largely. This is all additional 
factor. 

BIwc.:F-C rW.vT'T: NIay I ask one qucsti(-,? I keep asking myself, and 
only yesterday I spoke to Bill l'rageriabout it. Wi,,' is it that nobody 
ever tried to find out il'there is ;rnv transft'( of, antibodies in maternal 
milk inAfrica? We really don't know if' there is arty tral:fer of'immune 
antibodies in maternal milk in highly imuune woolen il tropical 
Africa. This has not been(done. 

1i'I'c:tr.t,: Well, isn't the conventional answer that ai)sorption front the 
human intestinal tract i vtr'v transient, unlike some rodents', and that 
most of te action occurstlitrouLIgh the lacenta. That everything is being 
acquired in that way-is that not the e:ase? I should say there is very lit
tle absorption l'rlo the human intestinal tract-it is a matter of' hours, 
isn't it, in mail':' And even if you found anti)odies illthe milk, which 
you will, of' con'se, that it is not going to do very muchi as distinct frol 
those intestinal viroses and bacteria, where it can localize in the tract 
and do a lot of good. I don't know whether Mike Levine or someone 
wants to talk on this-is this your baby, Mike? 

LEVINE: My itter'pretation would be sonewhat similar to yours, Gra
ham. Since this is a blood inf'ection, where if antibody is important, it is 
serum antibody. Why look at milk, which is mainly secretory IgA, and 
where the protective factors are directed against organisms that invade 
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thIrough the intestinal tra;it, ()Iata oIll lining ofilt ilw intestin hhe? 
maternal milk iniiitmolo)gy is v'er'y muchlirctt' twatmlds prmtcci0i ()I
git-ot'icIlttd ()igraiisins, whter linltv((its fllil tw gi will lhilte to 
breast luilk ind will p el-rcinli/al ,ly ' li unu(l iII b)i'csi milk, as wvcll as 
their p iditt, seeiehliv nt i oldl. I tiiiik mmuwhIiitorc il)(tmill wmuld 
be what \()itl(isctssed tili('r which is dhic pla(e Ally pitsstd anlti
bo)(ic~s.
 

Il.l(:i,:-(C I w.Vmild(likc t'lv -,\rv: ll ( ) bc1m)nisint(.rp~ret .t.1 (1()11,1 bievtx" 


tlh;atatilholi iu lait passe0d.)g Not gle;Iat (heal ate beuing passed
thiruigh miaternal iilk to t li bal). I ltillv agree with Mike I evinc. But
oddly niotig:i, iol0(l\h (\('i "t ridt lo()k int) it.Nosi of ihi )r(tiction
of Ihe tte\'loii lxil" in .\ri a is tnbati lnll))) i)g(l)ttlills it llasnill(ed 
across ht, )lIaenta. 



Rapporteurs' Summary 
THEODORE GREEN AN!) KEINTON KIR.AM'R 

Antigen candidates for the developmient of vaccines against sporozoite, 
schizont/Inerozoile, aIld uanletocyte stages were disctussed. These anti
genis were characterized by,, their fluorescent staining characteristics, 
reactivity? Wit)) 1ll11('1]O1ll[ antibo<dies (NI(Ab). ,to|d/or retlative' nloltccu

lat weights. lo a working classificalion of tile, ascxual blood s(tage. refer 
to the pl-c)iding section on "'sexual Blood Stage Antigens of ' Ia/li

)r. NLc\isseit reported that gattctocvtes were producetd in syn
chroltized cultues in the jrt'st'tcc <f Np-rscntelglttosaiine and matured 
for 7 days. Nlonochnal auntilodies speciic fo, gailtltoyte antigens were 

Momocloal antibodies against a 48/45 kI galitetocvte surfact antigen 
and ntonoclonals against a 25 kd gantetocvte surfce protein were dis
cussed. lhese antigens are expressed(on i the ga wttocytes antd on the 
surflace of gantttcs/zygotns and ookinetes. Theinmoclonals specific fli
the 48/45 kd antigens were found to be of two types: "l,'ausnuission 
blocking" and "non-l)ocking." It was shown that transittission blocking 
and non-blocking itonoclotals rccongized two different Cpitopes oil 
each prot,.in. Combination of blocking and non-blocking McAb result
ed in potentiation of tie blocking effec'. The 48/45 kd antigens were 
shown to consist of'no inore than one lm)lyiwptidv chain. 

The 25 kd antigen is present in small (uantities in early stage game
tocytes and becomes expressed on the surfrace of gamcte/zygotes. 
Attachment of MeAb against the 25 kd antigen did .,)t significantly 
influence the numl)er ofookincres forted, yet almost no oocysts result
ed. Perhaps penetration of the gut wall was hampered. In the strains 
tested, there was no evidence of antigen diversity, as the McAb bound 
equally well to all isolates. 

Sporozoite surface antigens, designated CSP antigens, wo.'e de
scribed bI, Dr. Ruth Nussenzweig for Plasmodium berghei, P knowlesi, P 

http:prot,.in
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ynwuiol', anid P' fillc/lh1111. T lic P'filcilpau1111 C Sl alli gttl \vaS dvsig
ntltld 5T8(( 5). Its Mrt was 58 kd antd It was dtnciix'til ii jntirsors of' 

NMi'ib to ( :SP's ;if-( splttirs Sl'(ifiit (cmltpt t;I( ltl'(114llll(loll (4 P 1111da

slloxvo ly slight t ciiti wioiitliliis. 'hIls wasill i Illiay'ie 

'l) stilloiiariiji ilo C Si) allig(l\wr WIld Iii(i toc (fl\icl siit'hit of, 
tlil sporoz/(itl. ihc shud, hid Mr tdt() to 1t0-60t ki dipj)(liill ()if it 

Nluicsb ;Iiigiitit ib Sjlo-l/ooil\( oIliiili a illiiti Iwll 15u-mS iiIlOsl\ ha 

A1)C:SP~Is stagt spujiit'iI;tItti -I) (:SI-illililsIII asso Iijaoll with iiirositt 

slage p4lolvpilid-s. Ts 1 llc \r : I ) 1118)5-20t0 (lllnicroil/stlilill 

lilbrllc itast lilt-d p o is:2 111im oe tlr w ih h p r 
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Sid((1i( u i et al. reportelld oil tile u se of' i us pH yclon i dcflii d ;!lai 
gcnis and a1coIlliilation of two NMuAb defined antigens as ulnrlltn110iogcnS 
iii ito/us /iib-0/us azwc~ (kairvotypc VI). Thec IAI) (Ilint-d ant igens' 

Nvcrc fi-ulil: 1) iiiciiizoitc/scihizoit inIItilali(' associatd jhiviciIns, adl .2) 

high 111(ccularIviglt r'liiijtIV Iplitills. 'Ilicrc \\'its o110 a. tonal ill ciacli 

gr-otto. li1 iIIntaI;l rCtCiVo'l tiitt't inijections wvithi l(;.By So lid pha);se 
RIA, thle 1-olav tcrW v anih~odv tie' wr ;dcli;juad, tlmit is, 
>1/31,2501, li tit( aimials tO-tc\civg ciiho NloAb (lhinel ailitigenis or 
po)IytIoliIl (hcillitt atligenls. By SI S P~AM . tlir-co II1illi/itionIS wc 

Iai l lc~it a l)l \\s(d ohi tg tib yli1) Ic IOaiv t ind uce/11 tii iO a ilic vil i thi 

sitevil 

tiiIII' piMIilItl SP~ illtiII al Li jiniih 1'ro /aloi/pmuigti011(iling 831 
Culture SlopciiltatlS. SP~ alitigoil was preparcd byv iitioti-cxeh1,inge 

Chromitatographyi. Thc 1 tlii((iyis Immtittiiii(( with 2 Ing (dl iii prcipi
tae SP~ proteini andi chiilo~cigcul\\'it tlio hiotllm(,otns IndohinaiiIi io

(ultec isolatc liiwollss plotcit o. No) motaitlity wasI,oohscrvcil ilt-i 

iln iizeo groups , wh ilo 2 oicd miir~tol aimals ( lit'([ 
An 83l kI prwtit lhis 1)011ciiuiied 10)11i Ilc 'SP fiaclon by the Itsc of, 

CollvcI tioloal columnit tlirm ilt og ihpl . hig11 perlorluince SimAexclusiont 

liqutidl chrot'itiographyli. 'I'ho 8")Lii poIntteiss ;I aoitor linthen ttii\' 
stilt( antI has beeni itltitiliool ats ;I parasite prolu byv \\Wrtril tiitiotilo

biloittinig anid LI ISA. 'I liNtttiinaol sc(tttinu oh tidt first 3:5mililtii 
acids resI'ius hats hion dietrtimied. A simoilar 10(1~ld antigen \\ais also 
repiortedl. As yet It is titieclt i htheido (Itt0 LI3/ piurilied cxoaioi

gens of' Ristie et al. Is jilenial ~tioall t)'heiprevhously (11eseribod anlti-

Dr. Collins repledtt~ oi lidw its( u&tiotiky tialartias iand humitani 

cies of' nionkev nia~lairia, I'/amiodinin blt-./c and P it'uom/i, are likely 
canttitatcs lbrl test ito; \aietW AIIC 11//1flSIl)Z~()1( uit Mactica tiiutiki''. 
Thle adld;tius of' tis tiv'Irho ate illt jpIodiet;ible tuneI liutite for iettet
itng paltent lpartemt~~ias ando 1)1ad(d itcs o il lavalabti~ i lpr 

Icolge. For testing erytltrocytie still'e \iicts, Pi'/aiy/r apJlwaris (o be itl 

alppropiate elijt it Rhesuis nmiuty\s. hiloitioti rstihts lit fuhimitating 
iifectlonls anld if111the iitial sSurvive Ibc ti1li ot is eloiiaeteiized hN, its 

Sluitooute vacetnecs igatrust humtiain mtalarias usinig ttuouttke-Ns is mloire 
dlifflicuih Only Ao/u. itnkcys)'5o kairiotylR5 11, Ill, OttO0 IV' are( mfli
cietitly sutscptile to Sporozoitc Inoutlation to hc used inl vactioce trials. 
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III aiclcition(lli (Iif J IMc~ii.t~ Sam mndf Ai /(I/rhju lUs hvn imns

iiiliig fre~~klitw with (luliii (()I (.l llli II>ii Sllsill siofll rat IIIt 

54111 ad 4 i l) Iwil rciicl i[ii II I l ii ii(.- (dl iii I (iii ii havel ll S 

(JIVi~~ltl- lou I I) Iiicciii Iii III \:li ii 

illllr stS"t (It, cuK1 .( .] il -o 1%a'd S im 

144icl ys I'l(slim lr il)uavaij abltsi b ai ow m y~ a 

ensl liudwis elidl i) iigiii atiti( ldiils.PfiWds Im IidI cIi)e ill
 
to blitimi Simm
;icii m 11)1 ;ib'- illlid llah 1-l iaild Il i iiisweiid i li 

illtc dill igeils ilili %ith Sliih4( ii) 

VIlh iai, )idl iiiiil i iiialIi haslilig dapiiIi iiicd l l 


ll i als l(ill a iiiiii l slhoims1t (ii 

ill i aleIiiisil

(Fellgilrt 10414 il,iee i aIs Ic-uligl llrdb thatssov611111 a tiiilli'fl Iiitt 

hvdcc b ;loodtslaq 1w livc li l l ilrge iljlg ilim-i~s1)41 icutiiliilli;4' l, 

an gnlit '(Iigince(dilg s4Ii(l m lw rIcwdljlildl l 


anksclil to dw4 ligs. 


a iilli Iloligel s. Ao 

N( i":a(w 1( i~eieislv a hems
 
Ia.vae.All of (iclieacl ive c bcsli( ose% ewilie 
 (di l' 1)e \seealin th 

all.nDotive. lycl pdne tionof ilmfr mMIilliunizationistlllt eede 
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XNvitib regard to varly testing itl biitiai vollititteers, D~r. I'ei'cin da Silva 

(flit that not alliiv t iii l i I ( i could\tc (((9 jtrecV Ili i((dial he 

Ill Ill: discuiS~on 0tlt iolh)\Vt( it wV15 st;t(d that Iiistoiv, has showit 

sure Ialiuecd i1iti-tiois lu'v' leell ver\- Da.lr. lciccira ha slva, 

inited~i tha~t the mtalaria~ Imit (.Il IoV bc coIlipilt(( to viral vacji'eCS 

galitoOt~ jpioolottoi too ((11), ill littitiali Suijtt1 \05 f1150(i. .5( and 

(fItSti01i of %;no'.iie j)i(SSlii(- i(~o~ lilitio '('ts l i t (\i0I1ii(1 of ~ts 
()('liiitibt Oljit g lb ((9(. 



SESSION III 

PRACTICAL CONSIDERATION5
 
OF MALARIA VACCINES
 



A. PRODUCTION OF PLASMODIA ANTIGENS
 
BY NEW BIOTECHNOLOGY
 

Circumsporozoite Antigen Production 
I'IOMAs F. M UCCITCHLAN, A:r.\v A. 1,.,, JuiDrii A. Wi.Esii 

La ia/o!y q/ I'ara.iticl)j,'a.w' 
NationalA.s/itt/f' f.'l a7lhnf'cio.h'and Disease 

Bethr,%da, .,.S.A. 2020.5 

lilt roduction 

'I'Te .Ottentiit] of a Spo)i.zoit dciveI\.tl \'air fni. hit IIans was ii'st denI
onstrated in 1973.1 li tlese xperiments infectel liiosquitocs [lat had 
beeni irradiate~d to neilralize their spoJvZtits were ihllocd to bite 
hluill voalnttctittei's lhV tmn lritd d tlul 'OIltlins ot'r tw'eeks. Whe[
t'r we're the'n chalcdh'Lt withlficc Illsquitoc, that h.ad not beenm 

-irradiatedl, theyv we~rc p~rotcted ,aga;inst inlh't iara. l howvcver the' Iprte'c
tion laslcd f'r It( illow thall ,dit six nionths. Tlhc' potenttiatl tiscfillmss 

of this approah)was Ihtiefoje t'iiitiidit'\( (thoiguhit w;Is obvious 
that it woutl0d le ihll I)ssibh' lo \ acint i c itg( l r (A( 'I withte a l.u pcol, 
o1ut a difierttn( strci i ,t the lw i l'i. I tr it wais shw tht ilt iiiil)fl
taint Sp)ol'tz'oittc ;iiitigt'ui, w\'itht icgiiril i)el ititlig ai ])i'e Iep pt'tti',nlse, 

' wats a sillgle pottlinlwhich cers't' le sutc'l(i d th(e spoio'zoitc. This 
finding suggestel thaft thert iiight Ie an alt''ttive atpproach ; io btain
ing antigen fOr a \'CTin' v y ctiliciall' pr))hliciil this sinhg protein. 
Mhoreovter, tho disov:ft'ries that only it ,iilgh' tl)ittt)t utItthis priotein was 
involvtd in tile ist response ant that this was a lintear repeating Cpi
tope both indicattd that eveii it siiv1ll segment (f' this prot-ill might lie 
sufficient to elicit an immnttogeni( rcsonsc,. " Idtedtl, all species of 
malaria that have Ileer investigttetd to dtatc hatv ,i sihlipI repeating 
peptide as the (hfdiii t flitcjlo- (Fig. I). - Ii the elase o' 1. fiaciparnm 
this pcptide would ctlonsist of' a tuleilv reieating tte-llrier of' the 
seC{u.'1Ce Asn-Ala-Asn-Pro. Ih lepealtting sequence of' the domiunant 
tpittpc oftthei unman maari;is is not known. 

Although antigen for a sporozite \'accinte can Ie prltduced in a nuim
ber of wa's, the host immiiune response to varied products will not be 
identical, There are then a few considerations with regard to antigen 
prodtiction fo'r a sporozoite vatccin that relateto the epidemiology of' 
malaria. ''lh" first consideraton is the dynamics of infect iom The spo'o
zoites that a e injected into the blood reach the liver within minutes, 
where they are protected font the host immune response. If only a sin
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gl paast mlakes its \%it\, 1 toill' livCer, the ilfCctd Individuli \XIII (.()II

bc ciCo.CIivC. dic 11111111 ICt XSl IIII IIccdis) 10 I 11111 I ila~lllpiiit'd toI 

I;111~t'Id- lIt IIlsIC;I Scmlifl k 111CICi 111s1p~' (1(cXIII ant hmicIII I pv 

~'I Iim sX itI I 111 155 Iil 511II brI Inat(I ra /0/sIl (d10 ('i I-imnII' fl yt 

f)Iit-b 11i (I,11 III ('1(11 ailw qil0(11(falfgS Il .1 h s 

(S,[ I~(.i l-t il~ilI'Ii lail s fcXX a (XXII()I cj~t'al Wl1lild S('tI s cI aImiI e 

fil ~ll.lic.I 'd [tm,~~ \\Ill It -lw )I mn )Zm'liIc II l ilt' isol tillXX'IV'~ I 

CiI -l\iaill 5lmd\ll i/t'( l III I m~Illi (dIll bt((I l c(i X'cci.M all dfi 

sti dardiI~ I'lSi glil IIs (it. Xitt Ilt'Sis Il ic p I dvI'C IfvosCt 

mSkylltli PelitiCS is ifIlimnic~t is I 1X'111 I'h (-II)I I'cp ickl'O i ( lt'sV 

a ta gtt risk t'. HiIOXXs'X'I',u a shmi--1ciX't'(i )I'lt' i'Iehad ItSca be )t 

http:NIALI.AX
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totilly iliv ubd I iltc cast' of' spolrozoiwe inl~iuivity. Otherilt'tiatui 
~iiliges (df this appjrotachii c illt- lowtosv t an Il igh purIity (Ii 

recagentls. I isn'invligtis iiiciitic iliiifa that aipropriate carriecrs andl 

Silo\ plils . Ogt eii llgin~ oItiis lI niil\'itt i I tilct-lta vin ihis ofn e 

airob nl~v pr)dutioannbadn(ifIitrcd oiliintiDAin appronach. 2)sAn 

eineere griyU toldtto ihritlildiii(iil 11;1\- piiuc f)le~I PC Aniitsih 
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atppl priatc genes t'rin otlher staltcs (Ih' Jt;l,l(sit.life ,,l. 3) "lhes 

ViruIS StillllatS both a I ltiti lanti a 1-ttll res l ns.t..1) 'lT costs of1 
prdionIi i! are relat ively, lotw and( lit villis t anib lt ihss pirtoduced. :5)
The rus isslah ,atrool Illlm tp' t, ill lfick c-dl icdformiiiti tfrllgi 

petiis o i " ill;it i'i lls plob
' hu lli \ ih va cillii tiat has ien 
docufenitt is iau ( ii iins ii\- tt .i( tta i c aiii isaips tisil n iii i;icnutlm e 
ciiation, For , il~ liI t i , t ( & 1.1.2 nmillion siimalllipo l vac.tioins itere,wt-itc 572 ih,ii im okcd, (.ollililioniill, iludlini c iini

9tdet' h.,
 

,nit hcr (()it(ts i\ b lit p Lrotiii wadhlls h;1\(. aihicLAi (d1ail 
iii f t1 rl S ti tin I/ihl in'in,*' o(ilit, lll vdait~iinll,
ihc viruln~. (;i\,nIpass ive,
 

tiions mighti niot "ltikt" wcll howin (mlll, ildrll . Th'is supposlitionii 

A;r/n,.v, - Ili i ttlit iiti lli nllhtr \lever, hat l lllix < i1ISi itjl l '(-.so'ti iiil, Lii tit. ( :hell \ cin~i

reta pr ucI( ll . 'h'tu'cl iti ( odilliltdil IfIi (.p ,itill (i' (Io eI II
(ilallig iof,eiiiu iesl hastihsi1 iti nib S Iro S(Ihud(ll' clin l hts Ih l h .iti(ls i"ic;ts thai ttn'i \*.I(SSiitt iili;i its illiccithitllfi..,, i( '1.i i 55- l 
wiih s'tc 1tu' o n it f ill tt(ti ' ;I sti l which lt'tii lti with 
firell tfli hiillilti\littt I illritt ili rii ii llie, ofi(iinfcti e di 
with plntdu , aitbi I a i f iiu ii ii lc,."lF)iin,

•tS (''.L'uVC\Vi( iilitln. li~i\C d(aIlt', 11 IlS 'CCH l"1 It() I IVIMItC(l. Sllllt llml't ; illI)-

\VS'iiirlg siiii'll tl la/nionl-/i ;it\t (ltii iii-<<liy, ,.,list,n . \irin of l 
tg lo k likn 'i ] nsil ailln andh ter,i tilirial \(id s neWi fio-Workdirc( Wd it tndfl \i i[ho ili l i\c ii actildapriv ;it nciaw 1ilubillitst'd for lltlmli s lB, |nt1utiiizat and
H iiltc illl ,x.i-i,
 

Anothe~r po tetiial "'livct\ait~ilic'" invlvets 1htc tusc , m ili](icii,
lUin noti)

te'ria coul be get' .icall.y cligince<rcd \\illhailv alitllt' or ,groupii of, alti
,gt, ..Tlheyv could bctgrown inth.ll(- grow ill t,
l t;tioi~v I)iI (aillotl
1101(in]lost bL-Ct'l lStlCtS t t'ilitti as hh i l i i i (IiesiililtV\ \-
;iltltCl)CCIIn Mediai]ll itih ntiling WeIn t'l needsl litsl that don't'ofilkexi.stI; pIi he \ 

b. C t., 0 Cli( 

gellnic Irt'pll isc ill 


illhostl l.tiu . T h,'y apl l lll .lll.iiC'lltl i ll it lliilllnlill10
iht ll ostl 11u (]oll'l gr-ow\ a1nd diMvide. V I(.it'n. )llold
 

p)otentially bc dtcliv'riI olrally. aind~ iltrc' 
 lalvardiv bll ;aglt'al deal
 
of)ts'ting of1
tht' ,ys ln illtlt' vci rinlar fie'ld!..,\
li\(, ba)c;itill] \.a(.(ille,

however,, is ainotlhe c V, ol<' t
'tin it'cia (-olilplc,xily m I>tllc vaci ll'i ia.'yv 


tern. Tfllct'.o c r o, os o cI lv v c n " h rfr 
Prest'.n ltclllljotv ;,ppuasto,lav in llenge I,ct (hc' cha'i' i'p)roducing. 

nmals~a, tKw a1 
 waysv,vacciine in setverail] Tillc'illlillit'iait, prol em('ifor l-)r
hicLICn101' inllt'iial] flllal.lmroz )il
,
ol" llhclma~lairiail vaci nesi(,appetar-s 
not to betsc:ien tf ia niuch ;isalquetlionl of' 1't'c<lniling tht'needsl. of*the, 
gclob~al comnmunilt Or saib+vmicst and ilt vai(ine,lproduum:- need~ hitr 
a profit and recduce~d lialbiliim 
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CS 	Protein Repeats
 

P. falciparum Asn Ala Asn Pro majo
 

Asn 	Val Asp Pro minor
 

P. knowlesi Gly Gin Pro Gin Ala Gin Gly Asp Gly Ala Asn Ala
 

P. cynomolgi Asp Gly Ala Ala Ala Ala Gly Gly Gly Gly Asn
• Gly
 

lFw;v..i. Illlm11m1u1nlinalit Iilopc (,1 Prinmal,: .M',hias.
'11h,,,,., 
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Production of Asexual Blood-Stage Antigens 
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J. Fv,xvoizo, 1'. E. CREWTHER, G . F. NIiTCiii,1i.L. R. F. ANDERS, 

AND) D).J. KEMPtI 
The I lbt and LEiza [Iall AIdtult, o/ledbrfia/ Research,
 

M elbourne'. 1 3t0a50, An st u/utz
 

*]~jfi(/IO/i 4).1tIf ,/tiPt Y. Lt.1. 

P"O.S010,0, Box.2(0
 
liosezvi/Ic, Xrwt Soul/i I Iih,,/ 20'69, A1ustralia(
 

Int indUCt iOn 

DespJ)iteU the easu vi l'II III _a/(Irtt can (1ow be thic!ewithI whi w/tt,11 I III )u 

l/ipa r-1mIn I)e 
pered byV dilijeitiis Iiivu)lvi InI pi-fying pai~sIte Jiiotitls by enliven1-
I.n vii/r) re sea reh (in the mlti ge ns () I'/axmodIl fid ias haln 

this byllei nIIhig thu ftht (dmdchi~li((l 1maisiteI-)v titldls oI 

antieis nt lai'i, alttmtults. scv\(l (hi teit' lit (hl5tl155~t5h~~ 

LXpression systemls 

Systemus used tmepesI //ioiu antligens are Siljititatrized InI ta'ble 
1. FLark wo)rk with 1low level expressIotII SyStItIIS, Suich ais pBR 3i22 has 
beenI Su per(Se~d IlV high live!1 exple]'(SStoti s\yStelits sutch as Agt I I and its 

ge )itiessetiger RNA; ()I- fir~gticitutcn Ili.hN\ll iitliltt~ 

eXpre(.sii)tt wSwIlts. A Letcntiii D)NA librarti hats the ;idvaritia-c tha~t It is 
CZIt),IbL't i 5e'(jttenucs frontl all flf(-cycll stages. Thuc restitlatitOhXplressiitg 
I~pression 1 )Olil hu itel a lllieiti frlgiett51!tl\ eir 

II i ft d ( iilviehtid(ll hirssioti SMeti5 lit 1,f1tlilegth p)lv.pe.ptide ats 

low examtltil inll 1rirics dcrveil fron DN)A f'ragitits geicrattedl with 
tilling hieati ittliasi.e55cttov.Ls U )tipl(te lvleit i(fcs catn bic 
generI'ittd friti f-4tll-lt (AI)NA.l Bhmdi-sttge ;Iltt(iges ha~ve beenl 
detCttd III SuehtI dite1S uISIlig Citlttr lll()lts[)(-lc P)-(iohts sith as 1110l1w0 

Cloinal anitibodies ()r rabblit altiscra r-;iserh agitilist pi-fied protcinls.:' 
POlVVya]lt Serai dCi-ived friti11 patienits or froml eXpciiueittalv iltillili

http:ittliasi.e55cttov.Ls


TABLEI. Systenls used to express P. fah-iparun aitigt'nS. is talNo siminarized ct fors that have b n used to ex jmss ascxual bhood-stage proteis.A bacterial J)roniotor is used to cotrol initiati,.1 odftratimisiptiIm (''ttncxt upin thc casc of lo.n -fgtcstd I)NA in Agt I I %%hre transcription is
apparently initiated Using the t .ahiparum prom wtr st.( c¢t.,v. 

Uectrrr In ot I'ra,M~t I'rni,t, fiji., ii t; La Hr IRrI.c tor 17l ;al Af icI 

Prokarytic 
A.rnp3 c)NA ptili"tnd prhI% t 1 3 -(Pglactsidalsc l.an I. 2HlighpUK270 soir Med genomic DNA liibrid 1u-l pnoit-il [atp3 1A eDNA eS ligh 8Fused Ilyp,.tidc to \IS2 plynitrasc P1 . Y.s High 14it)PA'p eDNA Fused pmlypcp1idc , 1111;ziil;at cli'p Ns High 13 
Agt II mung bean nuclease Native pictin phagc or No) Low 33digested DNA 

P..ah /arumpUC9 eDNA Fused polypcptide to P-.'aiauto)sidasc ['ac Ye s High 15, 32pBR322 cl)NA Fused )o-ldtleptnlcto/3-lau tttna-e /fl-lictainase No Low I 
Eukaritic 
pGS62 (IDNA or genottic DNA Native ritci 7.5.K latc No Low 34(vaccinia virus)
 
pTT5 clDNA or genornic DNA 
 Fused olvpct)tiide to -galactosidasc PG K No Intermediate(S. cerevisiac) 
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nized aninials have icLin sucCCessftUly us(I to dteC't antige'ns, but for 
-

this r)tIl)OSt' a high levTl expreSsion svS.iii is ianato;twy. _ -

Onur own lalutborattrv has \torkei cxt'ciisivt'hi' with itl AAuupj3 bacte
-ioph g in ) whui hcI)NA u-1on iltI);aIptl;a New\ ( ;Iin; isoI;lte. (1':27) or 

a Ghanian isolate (NI'7) has hcen ist;ctcd. Usit 4 \,arittsl, cmibiuiaMtiot, 
of, hiullall antisera oibtaildt't I'll tpetih 1i\ itgIII eieiit"e areas. \, 
have Iecit abe to idintidv InaIIV antigen positive ('lout's ('lTiel 2). A 
subset (If 3 14 ('hofs has itet1 atia by hv'itilimtt with laidled 
cDNA inserts o t(etIt'i'ine tilec relatiolnship aiont cms.Not ll(tf 
twse cloies ('xl)t'es. tiiiut' attigtns antt tiqt'uet' 10t' nliinv' t'.\ ilt'Ics of 
clone's c\l'.pr('ssiIg -t'lj-la pii ,IlI'tis 0 ti'e SInl e ilt igei' (Fl i ). 

Tile'tltihoties ust'tl IM"stte fcling tilt' lihr\tv ttl ih'lvh hias tile 

tylt oi ti itac I . Id till'':itI hc, awi t itcs aellil ltt rifit'sl tit 
saponill-lyst'd ]pm11" >;'h +rmig,ly iPI (I<ttl'ltS1) A ,\,23',lilus'c:-w t't l) CI 'tlt'hs 

Ag6 1,n iI I.\,.IFisi I. ., ) 1h I . I i IoI 
s t sstitt uti tla . It' ;tt1vtittt'tld ( ant

( . I I \2v).I iz r 
11l)v ti llti k 'ttt'c(I icit itr's :as 

vtr:tNi, t'tusi rt htt'it Sg st'(ti aIs(ttttitl 'lt'i' lt tttt;mti tttid a'liti' 
puritft'ul antihotits, . J ,20-,),(t1(,l Tt 'mAt ) ) ."Tlhus,rsing ,vith 

w ide' a ;,1 "him l hr'i)(),,.( hmul|l sc'ra Isus, .as vari(t~t ,,';,tp :..ildh 
'+
t 1('+ I ;l tillliz (lictivt'rsi 1.(t.(ls 'l ' td ,, lttt L ll z ]. 


I ..\ lihr-m-us's(t +~lli;Istcd
I)N rci'tut< iuthi'" '(*bt" tf,,,ards> th t'tiMIl 

ofl ttdr ticu-l .utis, I(t si it' t ' trhxy o'nd (d ti' midt' tlh(."T,h((k at 
otllr llt11'rtn t iit I, t 11i;l\ tt(,ltl'Stc t0 t t' ' h 
sc,;qucmltt'c >i () s l+it'cLtl: tl"c ( I )N .\.,, '~it t'lttcd tIIIt(i Ihm tr., fraol 

+IDNA b\ ,()mil(atim it<di1 ill tx ."'',,,.vct t1,midl r<+ i irmt, ill ,+ .'lctsc 
clolics ;11('S Ic'VC' i tcxptt'>,, i;, ill(t(- \it. apiproac'h(ll ow , \ Tlhis 

iull dc ll MAF liW Iallo~ws (Httt(di i lll+,Iit)IllOWt i~iIA (hIMI t lO<Cti-0d 
tio l of, st!\'|ral (h tmtcs di|.. ( t'rc scutach cxl-rc'sill,Lu ;I l' l,lii ttlt tilt 


ti~o R ':,:\ lig,+,.
1, 2).'2 
l'_xlrc~ssion s\ystcins ill tcuk-:; ti;-m hosts,;it-(-ltcss andl tdvaut 't."'+Lst 

V,1,1CCi'il)il'+'fIll'+;arc' 1)t'inILt(-(] St-'C)1(1(Icl foodsI 1() t'.xl)rt.ss;is 'l';litI 

' 

' AI+\ 1. S1IIIIIIHar\ itill r.,it,
StA. Id igtr l 

,
( hImc .Aqtl -'l I ' )p x~r',iuNA.\ l]mw 


ht11 ll tl l ti, ''t
 

A\ntigcl p,iiti c'tlmc :>WO)t 

cm. 1,(:hara( tc'rizct'tl-1<.lum 27) 

U lliki,sigllc' l lotc" 1 21 

iqunt+ttltr'd;aiti~t'li 15-


N( tt: ()if "wse,l I h,,\c'Ii l~ H i andclt ret-cats 

anld tlt l 1(11 .1 lo of*"I'l itillitlf )11 m la mlll, I 'it-g 

(4t uncrlivc;l4+ If'll'it 

http:t'.xl)rt.ss
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SCqtiLCT'S eiInl iSIIati in fpiI)karyiVti systiis. \Vacciniai viruis has 
been itIIdiitI so) foreign D NA se(Ijllenes inserted into it will be 
expressed as native iiileuI( IIleS, dot1iuig die '01I1Se (di Viral il~ifiii. We 
have inlserte(ld Lt-les (d cvra a"(\'.IIl~IaI liliiiid-Stage anitigrens into (ie 

(irsi c Iaiill (lit- S) >V wll Riscn-A ii L 19)Li5 ii! \'Icin .il( cIis le 

SIome)Z)i prwctisi l~l-rc st;alIg.111 indeillcexiSsl~l lidic .ich~ IOr stn't 

LSct ig. 3o\sJt AIii\\andi Tillcli. i.\l sjil~e ill cN~pressilI vii i~~ llili.d-th 

addi aitihill~is prltids Ivacg Icili 


Lietis 


L () uii aL hick 1,61 L de 5iJ(llL\ii)5e 

t~d and usel L""i 11Is nitSpcihiidiiPfiii)111, iLiiLiiSiiitiii HYs 

clifi inea ~ 'Ibisf)iillll ll Iiige eil(d IXILL a iIctwo(i h1155 



TABHLEF 3. A\ntIigens ex pressed inl E. cul. This tahi c su in ai is publhiis hed rupIoN115 mlasexLUal blood -stage antigens 
expressed in E. ud'i. 

iVam ,i;~d '1111'(.4d) Lm atiwi Repi'ati Irfs.Tb, ("I.71-w 

i I I\ IIlif-]( 0 Plnmimomo loulun ioh (Amui,,is m Y's 7. 12 

RllES A lm if-(II( 1.5( Mlnlbrnn it r,~ioninh( ditc 1 N' 7,1 

I1191) \Nlonsccifc 19.5 Mlzmil utrill( r'Yes 3, 141, 15 
1 ( 95k (I IMollspeifnic 

FI R,A Pln ispcuiic 3100 FNII;ljMl'Asiti( ill( tlsionlS inl hosit Crvlnrnm-vtC Yc s 

CR ~llc iii 2:3 liiug mnnLim and lnarsioplm outs mxnnmnolc No 4, 5 
Ag5.1I Nonospvecific oInsnlizonil 

CHI' PlylVpecific 155,.130) stluzmits annd nncrzoife surfa c Yes 15 

http:1111'(.4d


T\aBl 4. Characterized antigen positi.e clones of asexual blood stages. This table lists a series of antigen positive clones and the corresponding
P falciparum protein.
 

AIoh' I'car It5 I ?tr7ii .tSta4',, 
Clone hr .\'aMnc IIe ,hl( ,d) , /wy Ref s. 

Ag7 (;litiic Acid Rich Protein ((;ARP)

Agl 3 >250 latli ins
Ring-li'it led L'1rthioete Stirli( \:itigen (RESA), Pf155 155 

36 
Sirfu e ot r~ig-iiifetct cellsAgI6 1(27 tSun 7. 1220(11-5:a5 I (at is cul'tIre 6Ag23 P11211. Gv plyorti Binling l'Praeci (GBII) 116 latir, 'wis 1, 15Ag4t A\g2 


Ag57 105 R hopt rv of mr,Izoites
Small I listiditic Rich Protein 
Ag61 30 .\ltI rc 6ollo.:38(ir(tuisporozyite PoteinrR,.laed Antigen (CRA). Ag5.1 
 23 Al\ stg4'
Ag63 4, 5 

/ All stag sAg75 19:51KAg169 I9 mo hcu h qlet. 75•.\ fs a 
Ag 16) 

195 St tizoits aid icrozoites 13, 14. 35
35 N A.4

Ag196 Acidie Basic Repetat Atigen (.\BR.\), Ag359 105 S(hizotsAg205 
Ag23 1 96 N.A.Falciparuii iiiurspcrscd Repeat Antigen (FIRA >3)0 Rings andt tropihozoitesAg319 ,\sparaginc Rich Protcin (. RI1) 9
 

2011.160 All stages 
 37Ag38 ARP related 
210. 191. 160 N.A.Ag36 

7(0 All stagesAg372 
Ag394 I ( N.A. 

Ag51 N. A. R hopt 1y of icrozoites 
131() SchizomntsAg6I7 SD17 


Ag661 NF7 S-;,ntigen 1(8 N.A.
 
80. 75 Matlurt1,611ls 

N.A. = nt.availablh
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aIUIlouLfS o'tht- rti Altiiodics thus prodhuc'cd5scd i)tlit'ill artc prcseiti. 

Cll he usyu Ifoh Xl'l)'i'n stutlti(Idis sill ( niitK 5)orufllelu's 
iltiltl~oiih'ttll 'lt iiltt ' ( aStio] illot tilmt ltlobl talolt' Ut'rl di srsl s ll(S 

such isIill -I*Irgitowth Inhifition iS,'I f,)dal 5'). 

t ' ndlill' Rt'Vlcitli( 1l15 dc .\ttiteliils 

-
A striking stilictra i',liuses l ICmc plusildili , is l)rLSltl' tigt'i s I 't 

cp'st i'i Sliclls i v 't'fl(;1lit'i ll l ltll t'ltlt 'allttis ttf 5).
tc" f'c 

rtl)t' Int ttlt 'tlifti't' I'C rize 

Ab, f, This l c l lItii't, oectweirts Slstldia l r lls hatt
 

Inetcract with t c ti iliti' Sf\I't ll , o(r thtit' relits s t ,Hit s
 

alh it' sf sollth ii lpo!ils tits t stilItn an 

le tpca

that lt ch, 11tIlt);dl. o:ltictna~turally" tot'tlllIm'll il),odv re ism litscl'. 


raidctly altiItcst ptio tts isatigen ict eh'c.t(a'ts nit knwn.It 
isc ,ssiloci'dit I S"b'0tt l l  mehch.nis tas ;tI;ls iml s ltherapd t ad

incrcvascd afiltlitv of, b il l dff !(o 1-tlpto~rs, \'ery
c (et( I l()wt'\cr, thet 
largc ,Iu~lihtc Iofrt-lp-litivu' Ilnl( Iiltc I)()\% ldt'ntil-t'td stllt. s(thaIt this 
Camnnot bcttr~uc hw ao,t I thtwtll. rc'lwtats bet,\tcrnitixt,]v, tIhc Inlav 

in,.volvcd In+11111111t1<o (,\.;IslamI. Folr nIlokcuic lt lat~t showx, "rt'a( (li"crsitv Ill
 

't~ .utdt ill tilt- thi istil:t'tl t'itl'n t~s;tllllg iso~latt s, as ," ;Inti .,(-.'),, 

mIost likclv io ht lilt.-(-ist.,b~ut /.,'~l \ h 't - +,coI1(lllt .: m clt(.()'ltit 

scrvt'd.(inl R E, S, tll( rclwt',IlUl', bc it~as thut s l.''[Ill dive'rting., lict 
+ 


1,tI< t c 1, .''1,,A l''li AIJ11t111C S;\SI('111 1'1.(h)ll ( )t 1 l" l lls ( tll s lllt lt 12~'l 

olisiom l ';l 11)(h1cculh's 
gclctu;diz!dIl filmlI I llprtcs..lll ;,11(1 Illa\' ;tlso)ilmltloi'l-t' l(Il-ItlI 

tivclv ihc'Ilr (l in1v actt<lt'tivt'h' to t:ltlst 

N\t i 
umlturl'atioll (df~ai,, rcsp, nst'.Iltafitlitvy tilkit)odI,. 


IllA'. o'c. .xp:rte>:.ion s\+'Slc'tl,
rrcotllblintlhm c'vcu1ts Ir'l-quc'ntlyv hcad to) 
de~letion ofllcprt' thct iscrt, Fo<r u'x;mnluh, ,ienomii chon,1rt-tnl D)NA 
of'thc 1:(27 S,<ntigcin lackcd M .t 01i' l-CI)Va:l,i(T'90( ) tiht' 33 nult'ICICOMI 
acco)tntin fo (li )V of, dht rct' rg-olll I) pit'rol,~tinon Ih 9{1 


This ins tab~ility lliv mlake' thc'sc lt-~ (-'\l)it'.si()lnSvs$1<cii,' uns'uiiitbh of'
 

butcnil t liint,ni.1 7111nin1inizatioln, ais hasi, Jt'.-;t( evlt pitt: 

BeJ(catist rtly~catt. ini ltctllachav ;Is;Ill (W\a;tioli Inewhnni,]sill whlich 

SUlpprcssc.; iiniunt' irt',liiCtS tlo ot()tl I)aIitS+0I'liCt 11n0hCCUIV, WtC have\'
 

thetAmp i miexpre'ssed ill v.,n\(tll i'owt.l and noln-rtleeit f'iagil(nis of' all 

antige'n so th;! ilt " ininne r IV ()i.ltetollitcs differlt~ I't-glons of lli 

antigil+can bctde~te'rmncd (scctt.ctohlw).
 

Antigenic D~ifferences Between Different Strains of P~falciparum 

One consequence of'"the pr-csi.'nce of' multiple repeats is the ability to 
rapidly after the predominant antigenic charatcter of'a protein. Unequal 
crossing overr Isan obvious mechanism that coldI allow tile rapid spread 
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of a !;inglh change in sequence throtlghout muhliple copies of the repeat 
and even rclativc~v trivial chatnges in nucleotide structure can lead to 
markeoly diflerei antigcnic propertis. This is most strikingly seen in 
the S antigen system ('liahl 5). 1Co-vrscly, antigens that lack repeatls, 
sIuch Is the cir uInls)orozitc-protein related antigen (( RA), show 
teCr ditfCrcnc s I cl wcen diffcrClt strains. 4"5 One might pos tilate that 

th, absence of, variation within a repeat sequence anong different 
strains suggests that die repeal is rcquir'd f'i Soic purpose such as 

receptor bindiiing. 

Candidate \'ccitine Molectils 

Several of tit antigens txpl'sscd in . cohi are potential protective 

iiniti;O geiis: 

195K 'R oi.iN (11190) 

The 0inolCelc Owitll thiio 1lstcovit .ing credentials as iavaccine is the 
'1PHt90).'"tncrozoite su i cc coat I,c( ursor protein (195K protein, 

Hotiologus of this iviole ulc fm Ioher- niaklrial species hav.'C [)e't 

deiionstrated l e to'hefictive vaccilnes in several expeiriental sys
telns.- }'-Protection has been best against homologous (ialh'lege sug
gesting variability iII the cpiJI)pcs agaiist whih ih iIIIIIIuiiie isrspoiis, 
directedl. In the case of, P l//iarm./, iilnunitItinIof Saiiiri ionkevs 
with purifie Il'dmcrlZ't suial'i mlit )retils.i protcin ,ive somlc pro
t lt IIIltit snlilll-seialh siolv., S \,r;il gil have o}btainiedill ;I \(V plii) 

clones f,.,r this poteii. -" TThis niolcule is ainiieally (i()iplcx 
with srain-specilic and Slceiecs-specific liitopicS as well is l)itopes that 
are CoMill n I( seviral > (. fI l]l isinioliuin. 2 - 21, 'I'll ;11i i , acidios 

sepcyilw. (f the 19.'-)K protcin 1Lmin two diflfercnt strains shows reg olns 
that itl(< (oinsclVed its well is lrgiolns of repeat .,C(ftiCnte' Ifiim vary 
between l'trains (Tlablc 5). These \a;lriil)l t'l-ct recgionIs pi(mhlliabl\ly 

•n(:odt' tin stralin-sl)ciflHcicpopes reebooi ced bv sevcral Inllllloniil 

antibodies. Dletailed ;inihllsis c jof the sCquet'n basis lo,"tlis (I(liltchxitv 

Illay clilI the lxpression (df a illccille that illiiilinizes against all 

stl'inills of'pfli/ciparm... 

RESA ( Pf155) 

'T'he ring-inftctcd crvthiocyte surfiice antigen (RESA), the 15.5K nile
ctlc CStct Inaililh nirozoitcs ring-infected isute in and cIrvtlI'ocvtes, 
transferrcd into the innibrane of tihe tryfhrocyte is or itincldiatefy 
after the nierozolit invades. ExpithieCnts using anitil)Odif: afinity purl
tie I )l1 the native mlehcule have dimonstratcd consideraih)le inhibition 

of ,rasitc growth ill '-ro, although antibodies to cloned fragiients that 

we have tested do not inhibit gr-owVth. Tih repet secquences in this 
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iJ)JpIt(acII ()I t.fciN1 ;iii 1(( ic Tr hId iicpcili li.;Igiticiiis (dill(nitii cc uilc 

itS~cic(I. 2.t 

U;iiii cii iN iiS i1ii ll;iiwiiccuc Icil s ;i s ii' -cfi\ )ii 1(11 prifuiiied 

cliiir w(t I ti\41(1 11111 cI I-1 1( mii fciN l jc it lcc iiirtiicii lmri 

cmii, Ituuc II" I()N1 i it I (, cIIl 'I ic"clc M i 111,1%. m iiistZ i ccluIltN 

I iii1ictil. 1111111 iI I , III t I. Ic-u tiiiit
)I It)i . I h Ic N(.(I\ pccd uii\ - i Ics hi ile 
(icps f "ii mI N ! N\'.iiiisc IIII c tii' ccli~ t dtiihi ilt pit.Nuicd i c Li 

chics , &ik I 11ist l lic 1Ijccici l .\uk 1i iiiiii .'\,ciccimt mcctiII~ auth i' tlchat 
R~~c~t~!i li Jici I). M ~ it uIct11IM (d~c \tlci lcic itjlcmc ii i
 

\tti i 7'itiii h ;cici '1Iiticc ', cI) cii h11iIm (c i ci lii hccttc
cc Sc li 

\iiciIN iill Pci cIml N1\cisi- 1 Ow cicti ( I cci -\>c I c i tIhsIbci 1,01
 
pacicc t.c scqt m)~\
I lcius ssitic lw c uhclii\ liicjsti cIc tIicnhid ii lst 
;I-lii cid]c .l utcIM ANii i i hi cI) c i cccccc ccr cii,IN I I ii cI ci]1ic
 

Jim. ic *c ll c\I()ccic c 5>(h 
 ccc II,, stluc III cc crc1 cccIii idci(i.\t 1 

IcItis\olcc . iccN\ic u ppi f Icc by ciItI- t i si I icicm ticc)cc j Iic I aItl Ict I Nc d c liA erc - ( l(ici li/c wit (im iciitD.ilil T. N\ A l cticcic liv lo ,Il
A ttila a li ii Noc(liio ~ yS ;ci  erCc F 

ilcii k lioctlc.- (Stmk i cl i i t 
m il(Ro i ~ udatciii

INc,,clicwiittc tcicdll i (icci~'st li 

i;Icc,:ic1cg I)pcc c i st(cji Lcici i ] ltti~lA 1cc1cic is.oi1 -):cc t I I Itli Iiik c( til lcYs is 



A 
/ '2 '2 23 2 61 t3 7 48 48 161 61 48 /2 

/3 3'13 16 48 23 '61 61 22 "23 "13 24 

25 23 23 *13 148 48 8 13 48 34 13 36 36 

37 37 48 48 48 13 36 61 '44 45 *13 °1314B 48 

49 48 5223 4816 "57 58 59'61 50 
6/ 61 62 "63 "63 "65 70 72 

73 7475 48 23 7 

B 
/0/ 16 16 13 16913 63 16 16 16112 
/3J16 16 16 63 20 )20 *63 /24 

/25 13196 13 1 3 13 3344 44 /36 

/37 16 i96 196 /48 
/49 13 13 13 231 231 /60 
/6/ 16 16 169 13 231 /72 

/7J 13 16 16 16 13 6144 183 183 /84 
/8 75196 16 16 196 /16 
/97 44 44 231 "13 13 13 196 16 205 205 208 

209 16 13 16 16 16 16 16 13 220 

22/ 13 13116 16 13 13 44 16 13 231231 232 

233 13 

C 

30/ 13 3031196196 307 319 307 358 3/2 
3/3 13 319349 35 .19 358 3581 358 32 

325 358 358 358 196 358 358 303 358 63 358 336 
337 338 319 358 ,348 

J49 349 358 352 358 354 358 58 307 63 J60 
36/ 611358358 63 358 358 372 372 

373 3"73 376 3791 358 384 
385 ;4319 J963949 

J97 3581358 319 

6i17163116321633 641 I651 652 65316,1 681 



cNAg 13 

Ag63I ANTIBODY 

A9632+ 

Agb33 

Ag13 + 

cFAg7 
ANTI BODY 

Agb51 

+ 

Ag652 - + 

Ag653 + 

tcxprcssimt pmzuiui i f II %tli ] j11r(Iu I '11iIt.11, Ijir I Ag I iiI .anI~ntt-- Ag612 

ttrolctile. Repr pnrriir, II ill( Itlolctilc ;It( dpit (d by palvitltll arecas. 'Ilte
sillI)( lfm ;l l bc it(i( I tll 'Idmbrlwill 1 islit antiiitttibodis lca(ittg 



anti - HRP anti - vaccinia 

wild-type t' 
virus 

recombinant AMWI 
virus 

Rc11-11h ai V3t~i t IC Viu, Iii i( I I I Dulir 

(i I I ( _l ( , l 11 1 , [ . 1 \ j l 

va)I( oJ$f 11,i o wl\11 11iII P 1li 

I~~o~~lits al( th lii)d r l]~~l l\il 

30-

C 	RT S M C R SM C RT S M 

anti-Ag 361 anti-Ag44 anti-Ag-196 

l :33( 

JH ii/ainallitxo~icsu I)IiliO3I Uit[ I ii ag)l.iII i li3sj3siii i1(lii L I i tkeii( dovtvii 

Cye C( tilig stagcS R, (roi1)liiioil3-S. Scizioius Sal;Iui IIcrtzii/ ltS MI. 

la IL StagjIic c Ifii Il f111111lhl Pi oi(I I i fiii Po1311gi3) Ali(ilmc~iici" 
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93 ~ 

69> 
77 'M'" 

46 -. 
"
 

30

NF-7 K-I FC-27 V-I V-I V-INF-7 K-I FC-27 NF-7 K-IFC-27 

anti-Ag 36' anti-Ag44 anti-Ag 23 

Fw; 'I(, A.'lfillitv I li:u lrlt{l t (d+tulhi f (l Pil'ttt1/il/hiI'mrilfc(l 


/pammv Islatws. lltlltlll atiltibidi<"
rlc',, ; d rilwIlr, i guA-rd h' t. 'I\\tclrt 
tLIS'dIll ])l'(jhCi111111111hWld , (d dct'tc~llt m,)uliliz/rd p scillt~
o~l;s ' J, t.
 

c(uitIIIs , vc diftt iwis
4\(Iai k I;,s1' P /i/)lhpum N"7 (N) Inohmli ;a;na. K I(K')t'r ihl )ILo mI (;um uT h a nd , H:2 7 (1" P lptiaN rX" 'atttli d ) Irlm llV i ct~ V I <\V 
Ilaillll.
 

R F N(RI ,S 
(,O
I. q:pcl, R. I-.(;.V. lBh+m,,,i,(;. IF., ilhctil, R. F"..,ndt'rs, and )... 

Kcmp. I984. AIIBO] 3:A013-407.'2.Ke'mp, 1). .1,,R. 1-.(y,pt',1. R<'.A , villal. G . V. Brownv . B. 's;;dlt, 
and R. . \ndrs. IV81. 1',u .\'ad/. li-ad. S i. (UISA) 80:37,,7-'1791. 

3. H all, R ..J IF. It h , .i ki P. 1)tt. 1. J;ilm s, 1. I.. c'. M.ir,
.I)k ,,J.'S.i.Jv, B,.Mhkli, R. l"id'hh, antd .. Stmkcr. II8. N.at,i~:31 '.3
 

. t1 pc. 1.. . I1 . N Ii, k P.I . I I\hd . (;,l) I7(I .. ,;IIC.c. I'lN I, -7I)..,\IO. .-I, ld]+, 1 13 it o'-';7O1. 

5 . IR. . , "P.. I,... I . tId u.11. 1)..";1,111, 1). .1.K rmlp, . R. BI8 t,A. -..Bia:nco8,R, I-".. Ind V. e,.'l. /,lot.A\ldc'vs. (;. IBr I1085. 
XVatl .4111 Slt.'1. (t"'\A ) (ill 111'1 1 

6.Clupp,.I, R~. I- A. ". n .. ( m*l',',K. R. hiiuu, badih, (;. \V. Bi,'mvi', R. B. 
Saint. 1). ,.K l.;td . " . -\,,. ,'
1!!13.. 't:i 16:751-7.')6 

7.(yUpl. R~t.I.... (mkmn,,lm F". B"ian~co,A. F". .R. ,.\ndrrs,A+.1'. R. B. Sa:inlt, 
"e,,. .
K. R. l.Ingllbauh, 1)..J. m 1984l,.Kcinp. ;mod ( ;. V. IBr ,VtuI,,.310~:78!

791.
 

Koc I.. , i , a()..h ItrvIrIu.r , o \..Slihr. m IG.is , I'. t d ,,. 198l,lr,,, . 1) lDubho ' I' Sibilli,lc riI ,a ilv;:, a nd B+.M ldlc r If ill!.I!Ht 'l r'1l: ,+-3 . 
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9. Staill, l- I). ( r wrihvi., R. F.Anlers, G. V. Brown, R. L. Cnppel, 
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Introduction 

For the IlposC of this r'evicww. Will as a large\v I csi(lCr biotechnology 
body of,' very precise tclniq(Il.cs wik h call I)' bhrolly applied to rrrany 
biological systems. (.oil('ltliall\', this i\.)lta( h i tspion eret w'viih the 
introducti,)( Imo)) iolh 1'11gy of Itc'(lCli~jurs plysic' and choerrmistr.
The'se alhowcdl ts t()be ill thinkim, (dIcclk, Iiint ,,()It' iv() l(m n 

Irm(h'culesand, fi()lth l).l).vrtics ()IIlw m-smoitleciules, (ono lt-hysi'a 
(-ix'' ilf, il thtlc'X art- lk(-]t\ , i teiw I i ili',XX),''s ,l iyl ;t(t. ,,i'y r'cent 

l)3',,. ;( (lh'c1 is ;i-;'s tlIt.)ast, twXoc) ;tliltii) lics X I'r )t r lal ' (diItitlo
chonatl ml (,olirs (M"c1Abs) and rcco(mlinaw~ M)A i,'clhim)l<)y. Tl'e,wc 
lro()tlurc's ha,., l)pih'lc tile li(logist .'%io)tI)sl1.,,idh po(.(. Il )VCp wouldl
 

mor r'ltivclXl:tvc fh tIt litic. No\\X, ':Isv, I'(tli 5 cStfills i' a a ilalle 
Ihy which tlnoll)Sl)(.cill( atlhodics Olumlhola! mnil)(lics) call Ibe pro

(LICC(l to ()Icll* (i)) il)ciilts. These i )n anditV l'ietv ) c alow is(d 
('haar\\tCciz;tti,,', as )fa aiolecule to ai particular;Is\,cll :assigot.c'rt 
arc 'I( cell, S t h ;is its Illt'llil)r:lic. 

A se(econd gro)up of t('clIii(its which :n. prolfil(dly af'lecting our 
ability lo stu(ly (ulls are those assmtci;lte( with r''comt11)ilant )NA. In the 
most rccllt thre to fiur"X'ets, ii(*'(si*s tll beenefficient systerris have 
dev'elo)e(d wlch allow cxpressi)tn (if foreign DNA or hacteria, yeast, 
and riiiatnrriatlr cIls. "'hts,(one cai copy the i-,sse ger' RNA (cI)NA) 
wXhich encodes a piarticular pirotein, insert it it))tan expressiotn vector so 
that i( can he choled, lse. antihodies against the protetis: to detect clones 
Containing the, genes of interest, and seqtnter th. )NA which enwodes 
these l)roteins (it is much flaster to seque'ne the DNA than to sequtnce 
the pr'ot,'in itsefl). The cOrrcspolitlig protein sequence (all e predicted 

http:tclniq(Il.cs


PRCTCo31 l.*c' COi( NSIDERKI\1IkoNS ()F MNIA. A~.\-\(!J:NL-S 

ii) a ue11Ir 9 ()i)( Is FyIXIclu ll li' :11d III(']) Inl NI)III (;Iscs, Icqi0IIls 

Becillise tlIc I( l( Iii9 l ,j( 11 , I 1" I(\;1( ;If( I lll (widvii Ig, it is It(01 

likt] t bc~~ln uw15111 i lli(Ill i P 1119 ,ll Im ii 1111 M m)11 )11ur 

X't.lhow(X.s fil".t i s\'l t ci III ~ I~i~ vllIclIc\ chril stI has1 Ijtj) 

5
N cil ~ w(I),.cp p l cilliq js ic t rih m 2 - i m w d
'ill lII. wit f iiNjtqll c Ii RcI'Xx mils lI i ",vIIIIX lIll llkiII mm~ If LirtI9 

p1 1lhalwpth" I II I kXi 111 Ic) 11(lcszcNt llcl k ;~S111 ppIld, re 

m9 rcli Ilkc IbtoiCm lL' it(il C willt i 111 19l n -s l (Ibc (I;()iI~~ 11;1( p1 ll.
 

AIsC :11II w I w ihll icl "I i l cll 
 pI)I d ~I hil;vIl IC1()/'a-l,u /0lyp

Ho'lts. IIc IIIIii di1191 (Vle(ii TllciI XXIliIlsi I() h) shieI s~ilei 

bI)5CIgh lonchycN X ilId (51111 ls I-c i IImillg imij t5 

I( li (Ilh\'ii) It( I(l iIiI wX 11111iill(-I\\ iesIll;[ ( 1 11(1 Stli il lI:

li m hosit ;t rn oi1 111111 

iC l 


Tlrs(il.InhiIII*tIC ldt 114
hi II Itw is l wlii c fillsw11 I's b(t: (I( liie 
I' clSI.It Iiiiling ((115 rIliesntnless (d ha))-.It, a11(11Sl,( XXIi
pIIIIIv IlilliJIAe suihtien Plamiie l i lpilaja/* 11111 . '[is. ohlIctions 

,iShN)~ 111 i s 115 il iesiI)~low;11\ iIIC(1 ll dr) 11111); id, mustirf'~t 

Xmciih t h vi 1 inol'e faI~rItplroiiih m11origina XXthl ;1i1l ear 

http:ha))-.It
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relasCl. This is a rclsoll)"i assumption sicc Seqttestration of schi
zolts in siiall vessCls such as post calillay vcillcs allows Il1elottlilts 
close Conltact with a stcaldv flow- oti cIvtilcvtt5s. 

It has beentIcnllonsiratcd that imtilt,(is illilnlnuh1nc htnniil or iloll
.; l lltl~t nt' uch aill keyv sclrtun il I lo the linv',;itl)li i S'IU'IO >tl 

iCs iill)MSSivcl\ Olcct Ihunilans )rtmonnkcs alntl caln ;lsot lie slo\in l)y 
illlltilntlt ttlroil to Mntio'cnl. Sill, 

" 
mnitrtos('01 y totinll fiRIntl (Mn the Mtlterl 


.+' ' 
fawce otllnr:litcs.", hct c, sulch alitiscrat cill be ulsed ;isnllolccu
]llrprn~lcs to ide~ntitfy tile' stl+Uttnl-cs with which they Iintcria t.Silllrl 

studics hatve ,tlS() cwidhlicc inInltlnit1V (irIcctedl ;tglinstprovidedt that 

atntigclis oil tile Stri;itc of iIc pi)rasitizcd crvtlhrovlt ;trc ill equally use

lil point tf attack. It cauet we have dciih with, tis illdetlail clscwhcre ill 
this \'oluhll (sct R.se ct i.( :iingis Intluccil it) lit Stihul'c of F'ry
throcvtcs I lhvilit lti:t NIalarial Parasite l/a mc:,i fa//iprui, this 

voltllitC), we w ill nlt distuss it filrtcr here. 

IInllmrlilit N-crztoitc Antigens 

Attempts Il:tic ieen iiit lc illseve;l l;i tla ;itittics to puriiy il'rtiz.oitts 
ant li ,lwitl l Ilose l ttcinsS whiii a'I lt ct olt their sUrl(.e. -12t21 II 

Thesc IVPS t CX)Cil'irltllts always iIl'ir from til problem thtillitro
zoittcs ( lcw~l +lISin1tegralc t11u1iIng thct lh'Itn. purificatitml, and label

ing pm'tit,,i,,, tht tlove is 11o ;IsstaintI thti t what is labeled is truly 
oil the surfkciI. hlinnu,. I tl ul tice proteiitn Ina c niisscl if itin 
colitallis In tx1imt, with which tite ioiliiit ca .,Irrsinli I't;iCt 

Ill 1\\'. grttup"t dim I iNl)crinil(nts, catc wis takn Ilot tilh t(llht 
high qulu~ity ownnrits II(t pur-ity alnd litcgrity by scycIst;blish the~ir 
oral prtcvt lures, ing electruMi Illictt()Sc( iIII"l IIl-utlcctilit-Inhcl pv." 


tioln eXperillents wer Intl c(iiictl Ittsi II iti i ia 1u1(1 primate 

scr; having di fTfrctII iniibi iv ip;,Iat ics (lig. 2).in i'i/li, litcesti is 
suggested tit( llletoz(iti.s hall 01dltlt5ilnttliteui inlottince tit 
their siurl'ices iofapprtximtely 341K, 15K, 7-1, aind 8.1K. less intense 

bands tltalprI~tl';ittcly I 30)K anu giater weie alst obsexirved. 
BecauItse oflthe lInitlt itons Inherent l;11lllng lncrtoztites,Ill still';.1ct 


alternative apptra is hive beIen used. Nicrtzoitcs htvt bilen nlctabtoli
cally labtelel whih tievv wirc still within s:liztiits." Thev were thenI' 


-
allwcl tn ilivaitl fresl cryhrlttcs, I)tetrlilalioll tl the labeled tolnl 

jl)Onnts curiel int the crvthrt yte prtwided a iIninlal pictutc tiletle 
lnertozlitc. 'lhis assav systctl was rclitIl h 'diutitistratig tll 1o1 the 
Iilii.()l" carriced cyr,"llo ytc, Intolc:lcs oftnIICrt0Ztitc prteins into( th 

34K, 1t-6K, ,iid 56K wetre glyctopritcins. : Sill( siitualh' id] ofithe gly1
 

coprotcins which have been studied si litr lvc hwctl cither secreted 
through or are foundt tillile surface 01i it lliell])l';I,, IlCsC, JltCinS art 
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likely to be aissociatedt with the lllliZtile aiiIit. [h*ii;. thes(51 iSelvII
tions regalring thle 34K andl~ 46I\ p~tieis ;ii.( toilstclit wvith tile (vi
tience icu surilieeiiilabelng studties Inliiitiiitti ,iliivc. 

ant igenls lhds a!loel imticttailcd sludtc (() hiitet tlduetet I [hall are 

adveih isclla (\.I 1tw 11iit tstiilly I e isti It)t il( ii II i l , t l 
tlltilled til tttibsN.)isle li(&i lligll 1.-i ll n \ tillt tidwe lit ittlssl . I i'iterst. 

Itijes ill ie -si I i r14111.i t is 111l.h its(-l([ (t i 111 (l ain tNilttl( even 

t1mgh c sizt lic)It ta0 4(((;[I hntiliej Seihlle pI()t pruituing (witlessIl 

lspcclliN ' elItiii s\'stta ()I M(iAhlie ti~Ii1 watz \ity N\liil Jll'sitiy 

ta limltclilel im1ieltl I itg'"l\lli t111mcrille eliiNii wa titt'iolt ()ISt 

iseit s Ie iii1)4)((Ss.I ceiit l ll IIi () wt l1a bal, Iit detisadall

ilave (I't beiIlil.itI p.(ifi( thi ll IltIS isclelx.( aise Nitmsseli. orcnpnwdie 

5ilhl t ii lie tili\'ii f3-i(iihitiitsi~ll-st irl thep ii-;(. l n lt( ()Ie( ti 
gttI pi\'stelll, lic hiei I)N\ liselteds c ein-scitisAt. he e. I lt~ 

RclppOilel1y1 ici , thswis bdsc etiisdea- tli t b111 whtich praite 
gietnefse gelc'c duietlier,I these sIsttllInJIU(8, pi O C'S fgthl ( VICt, ('nl
bne ease,- itheo (-),' 185 7 et orl sx'stei Ii) hdill()Ae all / d N(;.( isthehtfe l 
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ae proteins 

and one parasite protein assoeiated with the crvthli'te Inrlnhranc. I b-22 

Clones containing cDNA cnc({oling se\'tr'l otlhor parasite r)ttins (see" 

through expression of clones encoding five icrnroit stll ,t 

Ceppel el al., this vohitirc) ha-c als() heet identilied. For each (I the 

ittlolectlts ,vwe ihl list t(, tonlo(pccific :ottiltiei, .ither trrmo minal (r 
polych)nt.ld, hl'ee bc eld in i tctuni l)treeilitatiiti eXllcIitttets to 

identiy the protin (d intercst iby analytical SI)S-R-\(;I': thc relative 

tflohecutar weights o1 these pro~teins wcc dtctriOlc, with sttudard pro

teins. Mionosp.cilie revgetnts halvc also )CeCl ttscd inI itttttttn(fltres
ctencc exjperillitcnts, first (mit fixld st'ftizitts iil{ s('giltllteers aind, iII SOHIitt 

cases, (i) thc cxtcriali surf"itce it tIvii/Zits \isttizcd by Ihlotnsceicc 
and/ot (lttt nlitristl)\ (Fig. 4). Thit ltnil)sp(ific igcelts hrwc 
also lIcit tised fot)-tfi nity ru oi allmv IfteIII mII gt ; lIvphyf l 4ilttii il

' ecuh's with which t1cy rcmnt. II this \vay, it hts rcc i l)()ssihlt i ()i al)rtise 

sottic of tIc }iilhtticil opirtits (f tnc tmlelics as well as assign 

tIemt ripottsly to) tfit. surfcc( tithlr the ttorzliitc (w inftlc(l cry

throivtc. 

AtigeI's Identificd by Mlonspccific Antib)dics 

Using thin apprt)acth tlcsribctl al)vc ntt SiiI(-aitiliiitlics, affinity 

chroi) attogra lhy, attd itiiin tr ltct(ii Ittit(i Ic I is ) .) thrme glv, tpro
teins. having mticul weights ()t 3.1 K, 1-K, 5( K, tran (;Ill c assigtted 
to th ttrt'itn sur'Acc (rll I)i 2 ( )If thsc, all ;alpear to be 
f')uld in islates tlro)liuit Il( wiirl,l cxcrpt ol)rgpS(i. 'hc gf)5(i glyo

pcptidl appeiars to htv' a lwcr ttnl(dctltJr weieght arrli)gue (api)rOxi-

T wrt,1.. !,:', 	 . 
i/ifIt tib[ 

(I,I ()~ l i,o Il//l~ In s ti A /in s,Al, x 10 hnImlmt bpop,/hdu+ lmlalr% 16./ 'rrwr 

gJ)56 	 NI) + - Stinly si al. (23) 

glp'l , 16 ND) + + -iowaiiI ri al. (26'* 
NID NID + Hilder ald Fi'ietllr all (1()* 

NI) + Piisin ond lersijns (25)* 
+ NI) + Peurrin st al. t(2)* * 

NID + NI) I Lilihr si al. (27)* 

gp34 	 NI + + Stinlv mirdiR'si (21) 
NI) NI) + IHlwaM e-tut. (15) 
NID ND) NI) ,iol ury s l ({(35) 

G1S5t, ,liii is fiund ill ma i isslats, t . a a htsmcstsifg )5i6.
 
:Ithough it- ilihlk iiits ',ttiicd liv diffi'it'it tslsups vaiv iil Nl and have' nio t tutcn shown
 

+
to i tgly issylat , ticy its all likt' t, lyt i ict daultitu )lc( ulti 

N1) = No ait 

http:polych)nt.ld
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miately 50K) which cpacs iis 11ICiioll ill Iritpy PaSl~(I~jlilIS. 
An1oI1the irclucrisl it oI, gp56, whichl is hoth illflollail and So fill 

IL~itC, isSO ('%Nlt 1 llli ( thilt N Ilajlor pot ion 1 1 gliijfl ( llo cl s Ioliald ill 
suchizttms at( iipophlli( . Tis stiyt~qsls (hial 81( has ita otulliioll of'Idwsc 

with 'S-iUIhSiitztiii tlbo h s itt .\i, of iliK. iCll A jW~oltil 4 ha s/ti
AgSonod, gllggtslcl gi (,it(, IIS(il ;is It lo811)iii 1Optt a I i I\ 41')2-1 'llI is 

Il 2cill (1(i-S havepil1l-itti l wacridiltthttiitat a bK itilitl whnpo hichnt 

lInciithand ll1ito are iliclcd " 1tklisigt'ii la tidlua is l SIlllyl 

liiii lit III 111ifi appti t( il id i fi~'tlgh I( t oirIlw I lullt(I' Il mf~ctI'ozolit 

altp ib ly airsI i I t;i \\(o s itprt~llblt' m int is pfi6tKis ' fso "ilifll 

the 11co ot ul liltIf ;i!flblifiISill( s ring stFi o 2.Thisll-f iheit't 
is(' illipol11tilStctiti 85 igjr 011 li'" Sllt'rlyoile woillt'tutu uisoi

illoI hi~siio ;ilal wonic wioh Lu(iI Ih 


sTi'u tllc i 10jm / 11 ;1u'de .Ies iif. tahree
 

1()~ giill)1 ill'ogitnteo 

t) is iil (mr lll l i( tag pIlruiilt's\'Ii 
wfth inuerozolilin ttftlt'iM,st mdlchas 14f)5(i, gpfh an\ ()3f 11 SiJ i.ts 
gbe )SitsltedIi , "giuei sIl tili~ 'it i Iial/ite Imiidui;111(1 htK pthy is 
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carried in during tihe eItt ratnc ]lt(i)tc(hIIIIC. TlhCse molecules as a gnoup 
may also provide the "glue'' to ancho"r hic lie'ozoite "Surfa"e coat" to 

the lipid hila'cr. As all three oft'hese Itil(ecules are likely to play a criti
cal role in tMaintailling the inttegriy (d tie tnerozoitc surface all per

!-sInp-1'1r1tioi itself, they be carb fully t'v;dluacd as ca, dishoul e 

(d,tots I'(W C0111)01Cv~ts Ol';a -cciJIC. Their-pmpcr1)( it's MrV su111N1i i/.,d ill 

MCIrozotnt Suti(:e l rtititts Which ;rIt(not l)etcctably labcld 

A larger giiou I) ol l'(iloz(itc surface prol)cit s alp)ars lt I'ioiglvc(isy-bt 

hited (ldeh 2). All ;rC pre'\lh'nt nt till' iltreT~o-i t SUtI'tct (;as judged lV 
inttniuntlhltir<eseinee) tlind arc rcscl ill all (of tdiv pal'asitc isolates 
which have Ien 'x;lniited. Altlil st)ntc variitim ill lllttlcltl" 

Strutrtllt ItlniV\cll(ccuitllli)lng is(olats with maliy ()Iothese molecules, 

it is als, app;ipAc t tli;it .'c ()ltes(.it ]listiilt' c)l)ilCS which r on siltti(. 
' of tilt' nciozllite arc liithlv i'm-vi 'lclse iIoleiuh's 

appear to) bc tl~ii s+that tIlru'',ight c'asih' fr-oulSo dliss(cma the 

incI+(zii c surlWcrit n1n- (trt.4 iit) crv'thr ltots. Ill Fi re 5, we 
prtsent ;l diagrtn depictiig t lie cntI()oit)ion othe ierozi itc surace as 

we knlw it at this point. 

lie !ho largcst itoin-is arc likly to he 1t()d;it) p).'' '' M<olc

T"l i1:2 .M vi()z,,m Stlilt( c P wI l,,t\\ Imhl ' I, Idw'h'd \Nilh 1l f l-(;h 1111miiic 

StI In u /a b, C/ ,n. . Ia1 ( 1,/,1'h
 
P/we'((.bAtI, ti 1:a a,
 

AM, X !0 1 /1,7111 /,,,i11i,', .barI/.n. i/,,l 17.i/ ' ,'/ ,,' , 

p8 3 +-2 - NO + Il w,.(20) 
(gp 85 NI) + NI) NI) h w naid -tla(2); 

NI) + NI) NI) IIh,hhiraiit iil la (4t) 

1)18t0, p 5 9 NI) + NiD + \rdtshir+it.(16) 

plth + N NI) NI) Prrill rI al. ,32) 
Ni) Ni) + Ni) jigcr f. t. (35) 
NID + NI) + A.rdvhirc:etd. (16) 

pt3tt, NI) NI) + + I'crki i (3 t ); 
p 155 Ravrtli' lal. (17) 

I75 + NI) NID NI) l)ul)is la /, (38) 
NI) Ni) + ND .lungey ad. (:5) 
Ni) + Ni) + Aldshir /at. (I6) 

S,.(. "Srhizoinl/M lzi itt Antigens- by R. R{. Io'm-r'nm and A. A, I lhhhr, tin-sc vo)hiints; 

NI)= No D)la 

http:ltes(.it


316 PR~aUiLc~ OMSlIDERATIONS OFi M ALARIA VACCINES 

tiiles oraipprtii ll 1301K mid 110K have bween found (o bind if) gly
cophorin (sue Reese,vi al., (Jhiiii2,( Inducedll ihit S11 111 of Lryrhlro
(\'tes by the IIitiiirn Nlahli Parasite IPlaxmwfiwn fidil/run,-' this 
V01l-1ioe). i\kv4 tlifferis g1eic Iri-aiieiis liavc licen dhil, 14114enci~olng 

'/oile Silrl~ice j)eII o'MNI -1KwIIIsrliN. gly'40h)lill b~indting (;I-lllty is 
not4 knlowrI ''-' Ai tisIiS4it Ililiv is tot)liui I. ilitIoiiiat o Ii available to 
(oliili \lici~ litstc 1i141CUt5 a!t IliiSante Or di lel'ClItwh 

A~ jil44Iili 4)1illIrilIilliatcI\ H OK' hits also beent isolaiwd by aliihy 
chrotoi4grapihy andt 15441 to iliiiil i/I jiiirlmnes Pin tl pro
tection \\,is thlieve,!. siigieslilig itpowti iio1(41 4 this~ 1114Cul~u as 

tilite on1fiv- (l hi(oli111 t4pri4411i( cd Jh-l-lis isisicilit wiilh localizatlion 
on1 illIicro1114/4il4 siiifit. ":\ S Ne.. 11054 prl4il'5 l11ic 144llt)en igo-

OF1 (VeIl In i 11 (1 t i 11)1111il l'toiest .Il c 441 il:;))) (Icxraelillar 11110)
/4410:;, aiiid ilon Icltionliip to III,I1C414411l4 1t 1htStlib14( aboVe is 

Awbli(' csltlt'ag1l\ insantc lt lsillt 441 Sill ill para1 sit 11441lbee' 

IKlioand 59K.i ThcI\aitllil)4icsas Iva, t \1544 1)441 Il)444t1.II4( slilict 
1myw ""14i"unu114wti Nabih 1114 ('111441 oailIlld liiTheI414[ 4 a4llt4 

Ilii111 i4114141I(44lllc l ( 1 ill 4141II41 E 1 1i wl u111411 loiitlt5111 Sll ill", 
lict1c1 . i t ll lv('tls lli)4h 111c (it-11,istiitsa 11441i has litre lidel b 

(:1(411441y'44' oly(v 44014l ;mt1411d 1;a (- alsopliilt whc agabinst
tleit1411 14)edthudol (44in tll(' ll1tl/iit csl~ ll44 lo' ' 11co )4 lint,' llialiv 

a ilil-liltl T 
par itslwlezdl t isliklv(.,ot Sul 1;1 c byll uIili lllosp'j \ii rcaioe-

Ilillit of,114 et ',vzin tl'litjlv lllil-i Tis 75KT moi44ctdo thas 

imes -1.t I is/Weghl1);Inii;11\'I)lli44 i~iic l444ll4 liI,it'S1111(
 

Inlilolelar fic whichd. lthougbeen u iip4t~l1s lirof',te roduct oill('t 

be ii Iicolllol Ille tpio itl bieislt111 111il willabiilies(1lihe 

glclnis ul'4sedan tIti\Il elds11ilded ihbtt (letelilleg rlat dive 
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size. (pI 8 5 con stitutts onc to tlree percent of th totul 'S-Inethionint'

labeled lrotCin made by the troplozoitc or schizomt. The niolecule call 

be thought of as IlaVing two domains: one glvcosylmtcd, the otltl nlon

glycosylatc(l. l+or of these dotltainls contains tpitolpcs wh'lich' arc slared 

with ltnilies of' tilaler tiolcttlcl.-'. ' 'Iw slnahl'," lnol'c<Ilh's Illay be 

created biy t)rccssing. 2, 11 

Most laboratorics hklicvc gplJ5 isl' is not on lilmerozolte sur
faceY" 

- I )ata cclltillatediin ijnntllolltorcstcrcc and ilniltiloclec

troll lnil'OSCO))V tX!)Ti'll ts with McAIs stiggcst that an 83K protein 

and glycoproteins ofr- K and perlalpS .WiK, all of which share epitopes 
" -

with gplI85, are til lIt' Illt'ozoit' surfacc. ' 1,''" 11'hc p13 and gp46 

molecules have also I)wcl asstiat(cl widh the Illtl'ozoit surfilce Ilio

chemnically using I1 Sutrl'ac' Ihtclitng tcclitiqutcs (Fig.).-12 

The gene which encotlos glA8l5 wts first cloned lby tHall ct al. and 

tnoT recently lby S('V'lal other l;loratories. 2.22 1.12 \ 'tLuctU'e for 

what is lcliiCvd to bc tw tarboxyl tcrillijus o!'gpIl15 has bccil proposed 

based on the I)NA st(ltltc it' tie cloned cl)NA get' fragnient.'" 

Hall et al. also usild alfitt'h ,11rolliatographv to) ptlit'. gpl ,5 flout i 

v'tr-cttltivated parasites. Squitrll nioke's inintinizcd with this an-i

g.e wc.l rottnd to h1\. consietrahtl l)protction atil,inst stll)sctiltltt 

challngc with 1'./ idlhilmI). 2" These CXN)tilttCtSliaV" ;IgIail Suggested 

that thc cpitOpcs citiel it gW85 ay usefl ithtici85 c in mouinuno

logic iiitttctiol. I lowcxt, w' still dot not know whict ,pitopcs they ;ite. 

Nionoclotnad antij+(li5c. lia-ht ,eci Otlv' bet'li plrouccd frott owl tnon

kcys "fith cxImlriciwc ;t ]ifc-thrlcttiing listasc vcry similar to (hat of 

Illal WilttIt t"XlWoS'l t 1 ./a/1i/iabu. ' Sontttitof tit's Mc,'\bs detect 

gplI5. Aitonig thesc ;it- ;a LIrttl) whtiwit itact w\itli fivo lifiercit bit 

ovcitpling subsets (f ltntcins, all of lwhich ate pt'stitnttily rclatcl by 
sharing cpitoht-S with g.I)l85. '' SUth NXIAbs, togctluI'itli Molehcular 

biological t(ccliniqluit slhitihi allow is to rcsolvc what potrtions of this 

molecule ;ilt Isltl] in stillilt nlltg f)(MVtcctioll and which tiiav ini fact 

("ownl regulat" l h)ttdw illin1111c ct tnls,. 

Itt additiotn to paiasitc-ilittccd antigens which art assotciated with 

the Sullfi<'e of itfcttWd tills. tIlosr prolins which are :,tClettd toiln the 

rhoptry are also, sti,-mi ct iL tcs fir stimulating ittnlnitv. For a dis

cussiOt of the rhop)0)tr' lIrot(ins as well as the antigens on tilt crythlrocyte 

metlbrane, lIc;Isc see t a "hangcs tthced ill the SurfaceRleese Cl. I of 

Erythrocytcs by thc I-I tlean Malarial Parasit, /t/acmod/m /a/eflrm 

(this volullc). 

Concluding Reniarks 

Most of the data includced in this review have been acmnnulatedl during 

the last foir years. 'hey are a direct outgrowth of the application of 

new inimunochenical and molecular biological tools. It is corntfbrting to 
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t'rythrocytc I1C111)ibraIIC vary ai14)1g di Ilet-ent isolates (gp 185, gp5li). 
Fromn drug stud(ies, we' also4 know thle (Irtlitidouis (.lpacliv ()I' Plhi 

paru to ((ickly its senisitivity (cvI] W4StI(I1 ('44l1Ju4il445 its (111~(0qu afterl 

(1 (lli. WVithi Its cajpaily 16)1nflidt i4(IiItitimh, il()I) Ni I(I4S4)l4Ic way~ 

(11IttackiIIL this p)4flsitc with! iO4J 4fl( is H)) NvIII! 1111111ho ccss 111tiI i 

i)Cr 4(1! fT~ery In i1l(Ie~4leli1 a;tigcts catn lbe tist(1 ill cmiclW(l. Not ()ill\, is 

such it vcin l414 lim 1t441,1c iliitiall\, 1)(11 wvillikclvI( bc4 (it-ill it t11441it((
ly take lIngcr low rcsistanit orgamniss 14) 

Owl~v n1kcys p)4Idt4 atxit -Ill IIMit14(114) liSt HWIIWOWt(li'4 ( apiw4 

itv 4)1 illivl 4)1thes5 alltitci5. Thuls, gI44lpJ) 441iiuse a4t41144415 5'i44i14 first 

griiop wsilhi a iiiiX~III- 441tlio)Sc hu 544 pltlti. 11 tlSewhels\1ich l4 1i. 

V ~.11 [it-gati\e(tests wt, 5144011( hm".4 1441Im1)44 )4i1~( a 5X'hI4vl;i 44 lII 

efficts. Only at tills point( should liunian trials Iwgiui. lBeuiiuisc (d, III( 
litwiuss of, Ill) apr)J))14I its XX(I its thev l)OitiAhl\ list.) (&5(tu va( 

(.i11, (litre- is a large o.ttit low pi-(hheuI1S. lFm rapid a uise III flre 

numbehrs oh humllanis mlay ro.stilt III ani tIIide-SerIvud 4m, legiltivc linil1)t 

Wit 0111V tis VMTHCci IAIt ti( liti111 wilcrteah.111)~mh 
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Rapporteurs' Summary 
RONAI.) KENNEI)Y AN) KAREN YAMAGA 

Dr. Victor Nussenzweig reviewed tlhe relevant f'atwurs of' the rr iu
siOrooitt' protein ((SP) which iM ided the fact that Fal NeAh frag
ilents iKLtt'd sporozoits in vivo ;ndti77,ilro0anti timt the C.SP covered 
the entire surface of" malature sporozort. lie dis( ussed thr'C. regions of' 
the CSP: N2 which Ilankcd the re m;ts in thc direction of the N-trni
naf; tile (2 region which was situated bctwesn-i iv-, pairs ofcvsteille res
idutes close to thi (:-tetiil till do 1ihc imcntle: and the repeat alrea.
 
Ilt two flanking rc'imils s iowtd t 
 ,id'eraldi corsecvatin when corn
pared with diffi',ie llPlasilmifinil species. Both were expised on tie
 
nlode llf d potential targets (o'the illtlllic svstrll. Antibodies
lvcrt 


raised toth (:2 ie"t idof P' Anow/'fi l not netalize 1.h,ihi spono
zoitcs whereas ;uitibdics to tie N2 peptidc showed 
partial nentraliza
tion. 
 As shown efor, antdil)edics to Ihn'rccats fid neutrirlize. )r.
 
Nussenzweig revitewcd somte of tc flropetics ofI' the 
 rpt',at icgiollthey 
0ctUI)ied lt)-..50, tire tilet'l)tat SCttriclce \was rit ((oifofl' ilhoect: 

serveod atilit" level of aililiticidi tlaii at tit iilultolidte level; the 
se(fti1i nlt was O lsti\'et(l it iilolates of the saiite Ipi-Asite SpeCies frionti 
iiroutile( tire world: sqi lttilt, wa; less (onserv(l ihaill tle testio (die 
lit'tulc i. hic possible hi lii ll (I repeats include: sitittural, bilt this 
secliis trlikclv bieiasl the.\ varietd toll ititiefi a li,,ianl lr a liver r'ce)-
IJml It) (nh ilct or (hvi; llte li1i itirl(f)i 1. )i(1antilo(idit's di fle i111 
tralizc. " it st-comit tiiilhirdll J)(I<sill ftttiitioits \wtt f105ib,i.i t is ilso 
PossilJlt thia vc)e;its wri" rt. )otisil,lo o rt lilitail irirriti itv Pecr 
hals tihey w('ec lo tl;iiilliriritie s, !tosw)l-()
zoitcs anid to jrt'tvtiit si)perinfcltioll w\itliolmitt flee fileiozliit,'. 

tOvc(l to ll' i-tCSl)c 

ing Ii, i 
l)iirasitt species was il eit'uilibriut with its hIost, tlho vlrilt Ie Larin, 
CSP with different rpeats hat a selctive ;t\'anriage. 

A synthetic vaccine conilposed of the repeat seqtclti illa be ideally 
suitable because itcontainetl onl tll(! iirino acitis-prolille is ound 
in the bends of' the seqiuence., aitd asparagiit is ionui in l)et it bends. It 
was found thatt ithree ivceats was the ininlu ntinbitl" needecd to react 
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cotm)lctely with tlt McAb to ti SL . 1I ;Itlditiotzall anit )odits f'rttn 
adult!s or f'rom rabbitilts rtcalted with tihlt or Ilitre ric,'eat) s. At ;ltige t 
C()ni)osetd o1' tltte r(p)Its coutllcdl to t'taltis tloxoid in lttulld's itictOtti
p h -etc"ad ju v anu t tclicitcd itultibod ics> inl ra:bb its at h igh (itw r . "lThe ';~ l 

antil)odv vhlt'tl ;ihsorl (l \\itlh I'/ili/a,+,+ cxll;it 7t0tttti(l0()%of (Ite 
re t, r eactt'ttvitV\. 

lhe argtltllitlts Ivolittig it' dItvt'htjitltt'ttt (d a pi~tioylciiie \iaclt
 
cotilpts (t'do .t-et'atsitclutt l: (I ) ti' (NANIP); wAShotll
reeat i ill 
Strains lioli all tltltdtlit' 1tt'a (A'til wotlld; (2) (NANP) was t'jt'+att'dill least 10)tilut'>+ill t'a h I i ru~lt.d ; (:)) M c lic u utl'l-llmdt illk'ctivity (1) 

Iptiliti<lolls itt tlahlitic +;It'a> havet 1 ctll rtupttoilte capable of,
rtccqttiziig (NANPl) ;. 'Ilte Jittl'ltts welt' listt'l ats w'll,. lht sylthtic 
\Vlcitiettll ;AV i(t e1lic'it sittril ititttittitlsr . If it did i t lntrod clc stcrilh
i11111H fil%,\, Hil) igh t ,ill bu" ls>t'I l ( t'tt ct d w+tpl rstt' u h,:a l. It is no)t 

known it th, v;tc( in( will tlimttiin x\ih at :tialj;itits. It is tnot knownilhtlitet1st1itn tmn ' ittist wwill I ' l 'vitli it ill+:l p 'ilsitcs. 

I(vIs'h 1i*,' .A 

lowingl tl \'ittti t's: iti itillst' o blt i ta+ t ttit;tttn : it is lt'ss et'tll
sive; and ]'stt.l) se t ti e' thu1 


utI g ;1\a mac .h lt'th<q l .il ( w 'I tlli d \l 'l t'';> h t tl+

it )ta sliti h t i l (tif ;I l)till. 1, has 

fo t i . tllI "lirt 1 ttl'tid .t llultv tot ;1t11ur1ttcl tiittiiH ttt1t ioit.iluntit1ti ,lo 
Tllct anl. (rl't llIs. adt lltr d ha",irt-ii \.(;Il , ["Il ICt'll>l( lld~ ' (. \(,( S,\ ill't' 

thilt aI litg i.1sc'rt <(;m he ill('(if p mtlwt ' 111 (11,1lt dict! i+ llt;llcrll' t l-m indl'. 

111 11'Illav bc l r +Iv i 1l""cit'li('. lITt'(1s~~ ;1i>++ul\ r'' :'''n tlt 't , (.hi'+ is high;
 
bi<,hfu ical ct l millit dlt> trillst bct l'tclll()\t'tl iind( , ;Ilrrit'l's andil adjuvan'lts
 

Ila\ lt' it'ttilth. '[liet \actiilia s sittil ha1s It + Itlhtwitlg tlis;ttl\lntagt's: 
the vii'tts is stll)](': it tail It' dttiiiiisteittls l l ' ittlt a i +(d pittci- ltit : the"a l 
genoll it' Itity ;(tt tttlllowtt 15-21 bicigti gt'tiis: it elicits both t cell 
iuie(lialtet inilln t ld111111l l nl an lit tt lv tespli l uss atith it tiay prit
vide Ilti-ttll pttott'cti . 'lh' ail s( t tsto ltlil tit(lisal\ ;lttit;aIC>t :t',: it 
tuay occt r it 1-2 r titillitmi: thrvt alit\btt IOS tittlS tv" l\'t'ovrVc
cinies; and its tst(' itia lit' li i i it'I ill i f tslt.

D rl.('.<lll)(.] c.lilphasizrd( thil l th an.'t att lh(,iI 1111- laltrgc i11t-ll f'alltt i
gc'n> Il it l> bh,,,d Stlag(, and~ ;t 1ti),0 1i< 1 Inlvl(- ase xual thlal lt;i( t \\vIll) 

lliti.ctltis. I losVetwV . itititi'et'stittll Ilit' il s I hiveItV It' thitt <ti' ,targtt 
tot att;ttk. I'xj'ssiOi librairit' sl'l' h ct 'it'u.t'i fittiti <I )N\ prohuc
ing fusd pllyptlitidts ori full htti,thl'itttis tttilltm gttittiit )NA 
using lltitlg li;1 lltl'I 'ilt 'h+l;ivt' tt- st), l gt'ten s. lIe.' t genes it'tl 

t'\itewed thit' laolla, t -\util sysitti 
 ised b\ his lsahllrt which is 
screeneith t hui ttlitlly itiitioiIssaIy. r)1.C(a ijijili 1lttiai aitiisctra using a 
revitwed tilt' systett that has tetn tised tttxpct ss 1)/l/arini.. itntigtlis 
and stitil Otnt chainge. lht' \itciili;l virus stills ) exl-'tcss tuIl Iotw 

rtLoutits Of ient t)tttict like tIlet 1ltntl)(l gi I I S\'s ii't . Tili repetitiVC 
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sequence of' P ah'iparum sctem to be it I''cuItcIt eIa'ctur o1' the antigens. 
Ivo types of repetitive SetlUtcices ha\'e bt'll otcd. lype I antigens 
have 4, 8, or W0 inimn acid reptts in tandtem ((CS protein, S antigen, 
and histidint. rich pr'oteint). Type 11 ,latiglis hIavt' rtlls illrl-sptirsed 
with non-repeat sejtileil.t's ( l'RS, FIRA, and 21 K histidint, rich pro
tein). Of the molc thitn 10(0 intigci positive cloins, 25 yich'd charac
tcrized gene protducts. 121 unassignt'd(-](hies. andt 13 (d these clones 
have beIn sC(ilIce(iT. ()' thsc. 12 have tainle i'ellt'tts. Repeat and 
ilon-rel'eat fr-agllnlits of RI'.SA hitv( I)i(-.c cx)Isst'.(\ anld ;itiItbdies 
gene';ated. Antibodics wr',c foiiieti agaiiist thiose ,atigen ti'agiiciits 
cottining tit'i''l t'it s('(Ilcm'lts. Rt'1 oats hiavte not hctli tiiad' easily ill 
E. ch atndhhit\(it a t tunic\" Ibe li.st;ihltc in Iactria. )r. Colpel
lprcsenltcd d il i;t lmtim d lihc li gt'llt (, oil( Stc\ct'l lolil nt 11 lIt( ( chr<o 

solics fotuind ill Pfi hiammn. It was istiilttid usinig the highest eXl)res
sion v'cctor p)(ssibh tiat 5-1t()pIlc w tld hetiiiiiiized with I lit'" o' 
E, cohlit hbroth ctutt.rc, tmcditim. 

)t.RCSC ic\i.t'\V'eStiifac(' of tiI' IiI(OZ)jttc alld ilif'cteC(tIh' crVthIro
cy't. I111111t1ot' .ollo serti , which c(ml inhibit thit' :',i-iitro growth of P 
./i//larci i, hiad bit'ii sli(m 11by h'eion micrsC'py to (oilntaii at liotlies 
agriiOSt iht' stii'Iat' f Ii(4 tIi'rozoitt, and schizm.T'Iheseti th iilfectt,( 
scrat coul 1) ssivcly 'ltlo)t lr on:tltktc\s. A\ st'Fits of" sul'acc alg'm~s 
W CT'lt id(l t itt'1o i il .(1 12"1 SjIj).t', l)dt'h' [(l~ Sl)(..i'61i . 'S. j\hoI 

ic i't'ageis. t'th('t Ichv\b or ,h((v'(ia at ihbofics productd agtinst 
t'tI sed to t(IlIt'lloi(5l ycloitd t'x]iressci lsio i protcils,. , t't' tr til fi rste bI'st 

mic'OScoy' thua th Iitt'ili/ill i'a;ict. \\..;s corlposd of' three glycopro
teins, gp:-6. gphti, andiqp.1. 'lhe' su1;tr (i itics on thit' Sti urs were 
foundi to bci itlipmo liili ions of'taii ti ;oning the appiropriate ('(oifo6rinalit 
rht' III(lt'est t'..\ 't (sill group of ,ioi-glyco sylitt'd ltiiecilles having 
miti uleco\ii\ t'ights (ofINK, 130K. 8:3 , 75K, antd 59K wele alsoi shown 

l)Ii' stll'lact'. 't1a\' 
implicat'dits hiivitng tIh(ccajiacitv to bid1 to givcilihrit ;ith t(( stiIIOu
httc immu~nity ill mo>nkt's wh<'il iurific.d in 'heir liativc+States by af,111n

to he htt iti('ri St''(lil f tiot'itiolCih'eths i)een 

itv chi'oii tography, NIht'liodts \V'l('t , would allow apstiggt'Stt't\which 
lproxill~ilml( [1f .'ll'till (() bt pr~dtIC~d lsinlgth-c-dillticul Rt'lrS 

physictal ttcchni( its such its high rcsdutii NNIR. anod titlitttl' 
logarithts vlhich will llo.w l\'st tt'i'gy'stailt's toocle ciulttfd. 

IDi'. F''rt'ir'i cit silv;I prt'st'iitc't iuuiititogctlitv stidies with two 
f'tsiolu (oin' cntttining lilolujt-ltidt rt'i'wat, II, otherpIypcptih'is a 
1fioticlon 2L,). \W'hen1)5 tir'tt'cd, (it att'td foowrs e tisetd to 
imlmuinize li((tkevs, thit' antibodit's weC directcIIto tthe dInatuI'erd 
fornis bat gave very little reaetj\'iy to the native protcin. Therefoie, the 
use of' DNA recombinant gene I)i'dtiiis may not elicit antibodies that 
react with native protein. 
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B. APPLICABILITY OF INFORMATION ON
 
MODERN VACCINES FOR THE PRODUCTION
 

OF MALARIA VACCINES
 

Native Proteins for Malaria Vaccine
 
Produced by Large-Scale In-Vitro
 

Culture Systems
 
KEVIN Pal+MER, G EOR(;t lIt, AND WASIm A. Si)DIQUI 

Human M alaraRewarch Lab,7a(1) y
 

D)epartment of 7iapical \hfdiciac a1tAh'/ial ,
lwro/)ioog,
/fU ''ni d)'so/ , ali, 

1 /llo ('.S..ulu, 1Il, . 96822 

The developncot of all types of malaria vaccines have proceeded along 
basically the sane path, First, VloIle parasites and then parasite derived 
polypieptices have ecl-n animals andshown to be itIulInnogenic in sll 
then to be p,'otcctive in ether the Saimirior ,lotus monkey 1odkl system. 
Th,: work has then expanded int() ilttification of specific polvpeptides 
using mtonoclonal antilbodies or hyperiinunte sertln. Th'lhesc have then 
been purified and finall' cither s(ene'edl ;ianl produced syntletically, 
as in tile (ase of the ir('icutll<s)orozoit(- protein, ()ra cL)NA library has 
been produced and inserted in a nunter of host cell systems. In gen
eral, the assil nIltio has be'n that if the whole parasite, be it inerozolte, 

t
sprozoilt, gantetocvte, or in the forIt o)f'coltore Superllatt'nt, is pro ec
tive then the genetically tngiltered ()rsynthesizcd polypCptide will like
wise confer protection. 

Any vaccine to be practical will have to he produced in bacteria, or 
yeast or else be totally synthetic. The key question will eventually be, 
does tile polypeptide, or polypeptcids, protect as well as the lparasite 
derived "native" proteins?) 

There are at least two possible answers to this question; first, that the 
genetically engineered or synthtsized polypeptide or polypeptides pro
tect as well or better than tie native proteins. On the other hand, these 
polypeptides may not protect at all or not as well as the native protein. 
If not, why not? 

Lc, me tile"reiterate obvious differences between native and geneti
cally engineered or synthesized polypeptides. First, there are numerous 
possible post translational modifications that may take place within the 
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living par'asite, esl cilly t s. i l StI thi
tt 'ti'.,V Ctul'1. (d1( e lo
oill. These indltic limited l s of tIle pvel e (ihriv'.jitn oi 

key anillno acids, ant ddition tf crbohiv ihitc, gur lps. 'These nmly notnecesarily be: (Ilulilcd il lTe bIvI-l;rI 1)r,'; hvils ;umd Ill)>lot lcl 

not bc're_'irodoubhM 
 i ill h- procetss (& pildc~ svtllwsis.. 'I'h .ldiic."rI~d1CIlions may play a tlrl lirt t tt rt.ill itpro ti, ll o 'f, ll nlti ll.()r 

tei Is.,+
 

')ttsl isllittn alill hu1llttl1lltci I ;I Ulttilfic'althll was seen ill hlevel
o hii tit settcond g elltrittl olfII SAg ,ccimit. tll 	 nglit'lltv undtergo(i
hulo~ul tt'ltillW iiti le vr;ll 'clt)l 'iellg I agiltill was ptlaced ii 	 blatleri; 

ll te lyptlt tith e restu t itd Itt) c s \ t.ll r\'Vilel yc';tst, l cttc T1I as Tilt mo tive'tlace.td ill h<)wt\(- ll t' tieccs ry 	 proteiI .r, thi V modifications. loo(k lacue 

aill tit. p kpldt w a shmvil To)t l c' t illauillI SVS+;ttll,. 
W htherl s oriIetit 'ittI Itr limilth odii ftt ioilts tIItth lltli ll('ifilpsro

t'l+ IlllV ltiji (d Il i t i IS cttli l Ill ltt' oll A clt Itt i ll obhviously
ll tidelt ()agl\ht' s\ 'll fll;. 1h'titlttI ' fthlic atd,i d ;lltvtl 	 .llltotrtgel Itsef'. 

t sh tich lttlaitiitim itlt ll 'If( tt'vlu ltoh[tory hals Inllilitilwdt'C tw p'l )l+p gy ofJ11 lti rll"l 'il,(l', That ; 'i~l 'l)cV';I('Citlh
vch Ill (h'vtchq)

flit'Ilt 1 Ic ( 1li-c lI \ l'lCs( lt c' ailllllitl lS. 11. tilil.tll ;tz It' 


Ill ls
flia+;l, hunill u ,l -fm \t'~Il'Mctills" sho(u]ld pir-ccedc o)r;illeas.t 

parallel le ittok l l t'tlIr ailly lt ill ctcttrtl()tr it tll icitllti,'nlis.
 
Ties +i h;is liti ii lil- l ew\ll(hthli. Ill csltljiN ill t iroduct aire v l

mtl'e (&+ p)llUIt itc, lII;lI-t' iltilr ;u11(l hltlttl o +ylior lsnl titll c pabilIncise;til, p- i jccu t,lll(dttuifi mr licl'ic 	 laelrge ltrinsitf i Ial ly eigi ld.ct ionil ( crud parsite an IieIt i I
uoieu11tlt mlt uizctldsm;d+ii~ plrdt itti
, .l~lllte tithi+, pll;uI-
Zilin ic ]f in ll ilr-tioasats,ammi mo
cerllergues wtkig w\hill
Iti(l tt tu ilteIi' sitt.t ulaprptthcke ys croteiAwntrsis, v i.I 111 Atlllt],,,'zzfI llei ll 's, lsot lahillts t ll~li n l()l t,'illthaIvailah hl taem ;Iol rtil potducing,Spof -z)itnece'ss.itated tiwtrapfid ( l''opl)Il t (dltillt' s i T. his msSvntht1tit (C 'plc~,in which
 

thev arlc lif)\%"
t(*Slill]
 
M ehthoids flruge'-scatle'pr(dUClitn (df"allic.'((cv'lts arc't
avallabhc and
 

serve itstilt- flittcriad for"Thetwork ;dIrad)tt
sourcc ot't de:,- rIld.-

Ill terl'Is of clrvthlrot'ytic stagets (dI tht(-
tilt(. 
 paraslite, TillnIl'rous lahotra

torics hav. dev\ise~d metho	ds,fir di lwiclt~iol (dlqualtitics t thparal
-
sit<c tolmcu.'(The.ir needs. ,+ All Them.t Illethill hav ll.t baIsed oil~'~ lthe 

original metho)d for i-it+ cultivation dtcs(rIilbcd byv "rl'-.and.jelscnl." 
W henI wetlooked to)\varud thet pro~sp'(tI (t'linr(tiui'ig suilficitelitqUilti

ties of' m ateriall for ftill-scthe I Ill lilt)liliZ;hitm tu dl l it'-ol/u,lm key'\s
;fit(
eventually al imited hll all~lTrial wet Illait decisiot otill' Itunde'rtakte (lie
development o~f' ;t'Icii-alllttolia.cd culture systet'I l wouivnld be'Capable 
of prodlucingl g a iottlts of c~tidt,pair-asitc an;tigen.l 

Very briefly, Tile'sy.'q'lu iIsasd oil Iargc plaistic culture: vessels (Fig.
I1), each holdin~g it (()fil CuhurtV voIlume of'500 fil, which contains 2.5fill 
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of packed erythr'ocytes. Ti' ctltttrc meldium is RllN1 I 16,41 supple
mentud with 7% rCcolstitutc'd hulnm lplatn)il . Mlcinin is withdrawn
 
and replacld at lreset intervals antllnllaticall\. 'fhl' intervals b'iiweeln
 
changes dlit iti15Q as illilsitelillas rise.
 

Start itg at aflproximiiately I to 2% pratsit'lnitc we otAit fitnal patra
sittits if 10 to 22% with total ptaaite yieis of 11' parasites pet v'vs

sel, ts shown in IaIih' 1. 
'I he system c;l l 1to 12 culttirc vesscls. WV are cu tly 

opelatitl4 with only 4 vessels. 
In looking towar( Ittllian trials the kecy will how lllilchtlstion eIt(1 

illaterill wilf he e'cdi to \taccilla ll iiiiii. an' At thills ploil IlIrt' isn it(. 

1no dmatat n hich to base ant atllmlr. I)oses oF llllifili ;allit clns itt I)lli
lishtd cXpiltlil-; lsili 'aimii lillinktvs lilvl' lligt'(i'g from .t, toung iav 101) 
30 A.ii- A lijor dh'i'l'tllilliigll will b c lh't lal ()fOil(' adli.iv llt 

fintally s htil d It)t liSt iln ill llI..S 

Vt hav. airboillrlariilv hlui I il llof 100 aislla. woingllritlt(i ng 

iiasitnl illtion llh.O ili mas ilXti(ltpl r ill i'l d51 it l :, l il (h ill
icailtiall, ir't4arl'chss ml'ind~ivihlia! dhosagcs.. ]B;Iscd ()it 1latifiguret andi 

-
tilol' fly h sNi 
cilic pri lliIl dsiil Imili aiioic.llts 2191.5'andl 
usinghIII. all I tr by Dr..all Ior isolating .r 

idc'litif'icd Im ) ll- moino(~l 

.2,togthc.r with daml~ Crlmlli) im 1Hg descriii~llilt(- lii ' HYi) l' tlibed'
 

by)Drl. Siddliquti, wc ha\'c ilii;"Ih .Illt ins.
dwl fldlowin ' i lliti 


In Oll wci,,ili~i
\'e',liitcd.with '21.9f ill] of saponliin I\'.cd, crlude" 
paria sitc' ;Ii ,L,t'll,This wasl:c'xitrawit'ito\ic'id 250q(m, I ]proi'i which 

was di\vi~icd Wni twvo hlis 4l 12.5 !ig,ca' )i lis('] floisolaionil. ( , Io t wasil 

wvith McAhl .53.2 andi~ ihc'oltr wiih Mc ,\l 21.5t!. 

lit' vitlds lri wire pg Ilsing N,,\i) .5.2illl 113 ptg \ithcal' 312 M( 
McAb 2 19..5. fllllilliizing llsts ivtl ill' '.xN)l'rilili'lilt] llmlollkv''s wX'l'tt 
81) pgf of 5-1. IAul'ilIl'd ;Illii tog<-etthurl 30 " purifiehdtCl with pg oft2 19.51 

anti len. 
]F]ach l]ii'-ccalhe (.uhure c, ic'hs 18/ fill infe'cted<cry,\''.tc of'pauikvd, 

"El ' ( mirlli FUl,straiin 1 l 111illt.I. fdiOw . kl.llcl 
l ..itgt-Scalct fI)1ill) cs

I(50 C Uill 

";i Paral -ml'#la< "/( al 

N~tIt'#Starttn. Il -'-st (X 101" 

.'2 '2. 2.7 
2 1.2 21. 3.) 
3 1.2 18.I 1.9 
4t .6 19. 0 2.1 
5 1.8 18.8 2.9 
i 1.2 19.7 2.1 
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Ilhrocywcs which wlicn Ijptt1lin JV'tct \iIids till))ximiily 2.6 niil of' 
(TiIRt. jIMIiilSit dllilgcn. Thr >151 Agl ')I l1 wd.rt 1111igell Il ttfl ( rpre

scntd thdi ldutitili,118 Ll' Lt-s(le(ilill LSISu wowes )0 

liii cm ,I o''11(I. 11111(11, illF [itt II m Ir 1111111 a M Is u 
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Production of Native Proteins 
for Malaria Vaccines 

YvES MORELAU 

The rfCux Institute 
Laboralw)y l1:11 25-1 

Rue Aarel Ahericux B. P 7009 
69432 I.yon o'dex 07, Frane' 

The successfull experimental immunization with P .lahiparum I)lhocd 
fo1l1s, cru(et lture supernaltants, (rl"nwrozoites in ,'lotus trivir'atus an~d 
in Saiiniti .iUC1S 1iolikey's and the recl't av 1abilitv ol" P fi/ciparum 
Ilood forims 'iiomn clitilillus in11il, cuiturc have ellltiratgc(d research 
on the developint t o' ina;ll 'ia v;ac( Iii s forl tist ill illall. The it(;I tla
lion, as ii has cttei point'led I llt ib woik tl ratoiits of' )rs.'ro b o;ti
P e r rl i n , Si.i h ili l t, Ristic . : n l l ' S , s h o l d~b e t i ct uise' ( d ' vat. w[ c ill es b als ed 
oil dhefind and pul-ifh'd par'itilt' ;miigcn(), At thc nmoment, it remains 

tliflh'uhl to chloost. aliel prodluct lilt, hbst calndidte~tt antigtins b)y D)NA

reCOlibil;iit 'chliloogy. \Vc t'cl hlht ai p'agtitic iiapproach, 1'1- the
moist1iCM , tl bct h elilisc (d, scli-puirifed :ltivc. aigi ts 1,01 pr-Clili
tlaly fiili trials. Such bhoo( stage ;titgis, while providing total itnuILl
litv only ill t'cXlel litil (as's, cial result In Ilitiii less severe Course of' 

infecti on cilltige. If, total safety of these antigens can be war
ranted, plcliiila'y hiutlnmai trials shoul bc engaged ill order to 
enlighten til' iotential of the selectd blood stage caididatt vaccilne 

Attlt'I lit actifill and inlititl intl1101 TIC :)NeTiIV 
sell, Ilativ improvtemlents hilavt ietll Imade by diflet'ent grou)S. In our 
laboratory, we are llow using large sovirel flasks which are filled with 
250 ml of RPMI I164.) nediutli Supplelnented with 2 gtper liter of glui
cosetand 10% human A* SeruLI. Thl working hemaotnrit is 6% and a 
continuous gas flow consisting of 8% C( )., 2% 0:!, mid 90% N., is 
used. 'Ile liium is changed diaily, and subctiitites are Iade" twice a 
week. \trilOL, straiits have betn grown, such as tile Geneva 1, Indo
china I, I CR-3, and Ugatnda-Falo Alto. A y id of 220 nil per flask of 
crude supeInIl ant is aVailblC eacilh day. 

Purification. One these crude Spel2rnatants are collected, centrif'uged, 
and filtered, antigens are purified by biochemical and illunoaflinity 
methods. There is now good evidence that protective antigens exist in 

+ 
agter anti JCn
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the crude, culture)5sl)pernatai)nts. Elvidcl'e from the Illinois group 11der
the dire'ction of'Dr. Ristic inl co)llabor~tiOnl With Is was givetn today\. 

1Rv(o kinds of Ion tx(1((Ih)1l4. l rhrlt1 ograhl)\'were tested. \\ith an4ion 
exchange inl gl'iI~ S]phad1ex,, (A.F\1:, Cru(et supenatalnts a)re' 4 1('4)lit(llllit

4
4 t1I1n ap)l)lie.l 14 to (hc
andlc EIAIS: ;iu'r Ilnloweid)'t( Ior ctchl'] clutted fratction:. A typ~ical tclution 
(I l(OX Iy lilt rtil l 1 aldl t11 c( ] llill. Pr ill c(thnl 

proill', ais has beeh)n (Ic)ril4(.1 a4)41dt necv (nte gress )isr-C by A/I\I,
'hthomas, is shown il IIigtrc, I . \ groIll) of fraction1s callhed :.I, l le:tig, 


Corr'S)olding to it stccil. 
 I"I ISA ;,'ti\ it\ \\tIr p)4,.hdI , (hlrl) trizt.(I, 
and u1se(d lt- monke'y tridls. l1h4"I. Ir;4lh)1ll was 1l 4cd 'with50 toNI 
"iis-I1(:1. pli 7.6, mil with,t salt grL (lt from 01to500 m(N NaCl. 

"l'l) puril tiai41 h1)S1 )t'14 114('h 111(r<) iII)I' )x (l \\'ill) ( ttio)lli(' tX
(chil4gc lhrlliat(1444ratljlil',. ( rudet StlerfI)4lat1lll ,ll). -Itl trc 'l4 mi(1 4'4l144)ll
trawttd Mxl. Aflter dliatlsii ag,iin:t( Mt mMl act'c' bufllt-r, ipII 3.7, the 

Si)pc l11a)tI s :t)!t' (4'IliltI'(l m : 150 ipl-I l t11 l u1 through 0.8(11
p o r ets . Ihrll r c dt ' , t, ;appl tm aS I , ' c:rri ;uu O wn' q litcd i y,l rc oltum nl 

(diulp) and pl(41(il)s \\(.,I(. 41h1tt'l 11)W l t)4('t) bulffter, pl1 3.7,\\4')4 us.ng 

;tit,! a1sa gr1)(li,)tit f'ro)m 2110 iNI t4 3tI W . N;t(l:. Th ea
i)4,,)k EI-ISA 
activit \%,its rlt14( att 225 inN! N;(:! s 1 vl\ t Ifiyler• 2. This "SIP''" 
frac1tion was atlso4 usc'd ill )onkcv trials. 

(11)11)1411)14
antigens1) arc4 allso pific h byill i) 4fl)liffiH \' chli 4ato g
ral)hy. l'4)l4)h44 tl 1(; waIs )xtrIattt.(I Illtt ht4liat plaltt cl St(ls 'd ilI(o4h4 

Clnld li. Ilrt'Is 44'\\4)5tt)l1l ,\l ric d) c)n1 u 1t4cv'll(,'a1 brlo mide
r)4l(4j,1tt1.1dl .
 

activ')tcd sepl)hatro4st. ",-lIt4thlli44i))e l;1)tl4/1 P ./h//,pa l4,;Vpt'lti(hds
 
vere adsIrbe4d and( cludtlI 4)ititr wil ifI1 2.5 l)uf.r Cot4t1ti1iing 10%
 

dioxll or \with 50 InN) ditthylt inc., pl I I I ..".
 
ua/itr (otro/s. \ll l ratqliol)l4nmsare 'xt<'1)si\tvl\ co4Ildl. S4rdogic
 

tests or hlcpatitis and AII)S aure 
 comldut( td. lterial, iullgtl, ll.co)lis
rlal, atnd \'irl cont4laminations arc' 1tcstt44d ft,1. S)i4)t\(A 5 to
tests4according 
the I"AlrOl)Will) l'harnl)4)op)til )arc)cu(lcted. "l'h I)file(I lpr(dlcts ;It)1 
inoculate d itto Imc(c an(1 glilea )1gs, t(1 hi~ lg)tICs ptr
formtedI ill rabbits. Other (c t1lliIi1)4ts st'lh 1is lfl)tl)Ili, hetnloglohinl, 
blood group A and B a)s wetll 1)s Rlhsu "I1)" ,an4ltigen arl'e nli l'trt)d. 
Protci is titratt'd a11 proteinj itlog'l) quantitatted. All l)ral)il l4 
are titraletd vith altiminuml hVdrXid4h, WlhiCl4 is Used 1)s th)' adjU\'alt.
The preparatti~lls ilue C0IItp~trd with at stanldard atntigern by silver stainl

4ts fr are't 

ing and Western Holt \%'itling lolychnill or"mono(clona l autibomdies. 
hItn tfno~ofl,niad t l' lootctio,. Nlonkevy trials have been ilitiated It the 

University ofi llinois in colla)bora)tion with Dr. Ristic's gro)p. Soluble P 
fi/ciparumn exointigells Weltc used t) illli)ufnizt- B)li\,ial) Sah,1iriii, s.it"'O.S 
monkeys. Sera4 Immunized were monitore(d for antibtodyfrom rinflI ls 
activity by ELISA tests and iluit Utfhl oresCC)ncC. LX)(mal4igens C0n
tained in crude CtuhurC s51erlatltnt tlIids ildICd i IIIt)4uInityIp)Cro(ecti've 
against experimental falciparmn malaria. The SPE and E immunogcn 

http:r)4l(4j,1tt1.1d
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sigi:ndqlfici,'alu dinlic'al prowc',tion (dl lumkeys. whe'ln lbn~ 
',vihIII tn ;I IIhInIIni lmI h,,IN I . t vaI II and chalh'llg, was ,-with tile 
homlohlo,,:Is Isolate, (IFiu. 3)I. ,,\ht~l ,cmnlpaivcdt I() 11w lUilm ll c'm)nl'ol 

1i ils ..0 lt to tIi Ili ll-iiN;I( luttIsip t';l rt' lwith Ia tp l lt'hi't:ins 
pre se'nt sp-.,iatl t sd '~ I I in t-'l-llls t(&'L )(d tr 'Wi1th ;I high dh '.grt[1,1v 
tdct'lli,'al '11d lphysical chl-a'.U''lZ;tion., 'l'lic ;Inls%\,.r I(ill. (y inliol is 
It(). '' timn S,St(',l that Li'" '. tilt in igensIIl-st sitt- ) Is I() dc%' Isc' al l-rmdu Ow 
Ill good~i yik ld (dl 1tlur)i-tmi lblo oft~p~'lurify. ('()\tlttl lIndun.strial 

val'iililtc\l )((t..s ;it' h ii l t. m mv I i l t ;llltigcll;
beting a ll n i il Il w 11t;11 ht't. \V 'v ' purfietd111(tm lm llt l lpr' thalt 
li't-J;l|'atim s l''~ l,~li , slhm b l IIIt llvc 111wen l iscdt limitt(d ,clinical 
tri'als jIS! tH) cmd-ll 1-l'll that; Sl g .';tnt-II+ltt~i()()(I s rc g ldi1smia~Xl 1)1~ lS~ . ;lt mfc 
darts 1(I-r ilnnlnn1izntimt mn I il h nnans, \\Ill](- w lilil'o lhl IDNA' rc m'intti 
lbilil~l "vacinctsIII Owilt' l'tlr' 
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Synthetic Peptide Vaccines,
 
Carriers, and Adjuvants
 

GoRoON R. DrEESNIAN ANt) RONAL) C. KENNEIDY 
17oorand lmmwmogy,1)partinent 

Southwesti FoundatioJrBionedical Research
 
San lntonio, T,. U.S.A. 78284
 

The major etiologic agent of malaria in tile human host has been ideti

fiecl to be PIlasmodii/M Its Wide (liSttit)ition ill tropical coUtfi/dfipmn1. 

tries presents a inuior woirld health problem. I'llherefore, lhe nccd for an 

effective economical va( inc t) c(ntrol the cu rent global esttrg(cnct: of 

malaria is readily ,tl)TrHtt. ') fa( ilitate tile d(evelopient otf a vaCcine, 

the idcrntificatioti ,tn(Itharactt'rization "r antigebs assjciated wilh this 

contjplex parasite is plaratumt. ( ltfti't (,igoing invcstigationlu in this 

area have been summaarized inthe' p ', iiscding, hapttrs of ()(k, 

Major l)iote('hn(ol)gice breakthroughs oif' tI,- past scvcral years have 

faciliatc~d the dtieheopItWnl of servTal HIetl()Is to po)d(u p)ssih-le eco

nionlically fftctiv' vaccines. Ihese il(Ild: I ) purified Subtuits d('

rived f'lilthe parasite grown il c'ilio; 2) parasit, p)otteins derived from 

prokarvyotic (elIs in which a ... fiificitlySegLlltllt of' DNA hltsdefne. 

been chnied; 3) eprcssiton of' parasite antigens by genes c!.nd into a 
t
live virus Vaccille; 4) tirtTo" iIage Q,sted anti-idiotyl r'eagents; and 5) 

synthetic peptide vaccines. Thc latter approach has recently attracttd 

attention for virus vaccincs and is thc foCus of this presetattom. 

-he first task in developing a synthetic peptide vaccife is to deter

mine the primary aimino acid structure of the defincd malarial proteins. 

Fortunately this data cain be ripidly provided by the deveol),nett of 

gene cloning techniqes. More ilportint, at antigenic site(s) on the 

given protein must b3e identiied. These sites atc dist ribtttcd(in the sir

face of the ttth'cuhe usually at certain turns ()fthe p)olypl)Ctids. In this 

regard, Atassi and Smith described two types of antigen ic sit es, contin

uous and discontinuousV 2 According to their classification, a ctontinuous 

site consists of a sequence of residues defined by the primary structu re. 

In contrast, a discontintous site is c of residues that are distantposll)OeSd 

from others in the polypeptide structures but that are juxtaposed in 

thrce-dimensional space. The antigenic sites of a number of p,'tecins 
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with known ter;iarv sti-11(.1111-c havc [)(.(.It delcrillilit.d. AS all illustration
of, tile above dt.filli(ions it has bccll sl1mvil that sp-l-Ill whaic 111yoglobillhas boill continticus and dist-witillumis an, i ,'vllic Ail (d, thsmvn siltv "mpl)t.(l II)I, (I,(. and dim-mitilill(mS, (oill( idt. \ ith lurns ill ill(.
 

Syntlicii( Iwplidc allah).glic", with 
 Imssibic \,;I(, iaC Imiclitial fin. ahwgc (d ild'ectiolls havc bccll (1(-.S( Ill [hc first partI-ibcd.
()I* this pl-cs('11tatioll, a rric.s (it'c\1wrilliclital (6servatiolls ill I-cfcl-clicclo flic (,IIq4)iIIq \\(it k \\ idl ill(' lipopriacill silrl'a( v StIbullils (dllcpatitis Bvirtis (IIli\ ) wiH Ill, Ill llw ch)sillg (d this pl-csclilatioll, all anctill't \\ ill Ill- filadc ill appl Ow ( xprl i(.;I( c gaillcd ill tileongoing I-c"carch illv(d%ing IMV -,%[illwlic jwplidc \ a( ( Inc-; kmards illcdevch)pIliclit (01an (.11(.( livc p-ptith. \ a( cilic I'm. malaria.

It has bucil sli'mil that 11cpatili- V "ill-lacr iI:16gril(aliti-Illis and IllisAg, Icsprc(ick ), Ilw sill-la(c Ill. rwchipc m-licrialol, IIBV, arc at,aillsl illft.( liml. HBVSubtillit \a(( 1wril prw!mcd and li(cliscd that IIIilizc IMSAgdcrivcd fi-mil ill(' plasill't (d pris(Jas (111(micafly itllt'( (rd withI-MV." -,CmIlpawd wilh ill''Ic (()Ii\cIIlifjII.Il vao illcs ',It( 11;1., Imho or111casics, Hit. lwp :,i" \,I(( illr Is ill that IiBV callilm bc g-l-mvilill tisstic Tlw iliillllm ixilj , alliiL cll t)i Ilm lildl-cliolls,'22-nm stilmnit ptr(iclcs (d IllisA,". l"wiltilal(d ill all al,1111 a(litivaill.This \;I(( illc has IIII(Irn"mic c'mcliskr ficld trials d(-viscd 1()(-val"law itssal'cly, it\'. and a hir rc\ ir \ , Scc
Thruc majoi dr\ cl(q)IIIi'lits (Tclicd ill(. \\;t\ I'm. 111c pri)(Im (ioll Id,IIBsAg S Ill )I(-[ it pcpt idc." a., pulal ivc %a(( it)(. Ialididaws. First , illy hboralm,%(N-111mist Iawd IIt;][ IIw Illaim, I IBSA!,' pd .pcpt idcS drrk rd itmll
Ul BAg, P2.5 and 
 P30, ( m.min aii aill dricrillillaill IapabIc of'clicit iliq i%c aill ilmdi, S ill c1mildt chillipalizf-cs'. "S(-( mid, thcclmlill , (d !It(- I IM * I )NA t4cwmic ill ba( wrial ;md cukaj ill i( cells
Illadu it pis.,ildc 1('1stahlish dic aillilm acid Sc(picil(c (d P2.5.", Third,
illV lalml-al''rius 111(1 m(l additional !"nalps rcimi(cd illc ailligrim "i1cs(d I llis:\ , dclwililcill ()It (miliwillalioll .rcllrcd by disulfildcbm ids.''-, , 'I'lictch'ic. Ill( Illaim . '111(igcIllu sitc(s) (dIIBkAg uan lw t h"Ad as Ammilititioll.s. 

Wc scl -(wd Im.sylitlicsis rusiducs 122-137 hom ill(, rcportcd amino;I( id sequcli(c till. I IBsAq P !.-_)alid I(111firmcd by Sc(Illclicc daut I-cl)(11-tcdby 

S - S 

Lys-Till-4 :ys-Nict -'I'll ;111-(
(122) (124) 

1:17) 
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This region was originally selected for synthesis because: (1) computer 

analysis of the complete ain(o acid sequence of P25 indicated that these 

amino acid residues conprised a hydrophilic region of the polypeptlide 

H0(3) the amino acid setuences in this area had a relatively 

containing two potential fi turns;"i 

tures were distinct in this region 
(2) 
tr 

the predicted secondary struc

three published sequences for 
" -P25; ''"
 

high degree of amino acid variation for different Ii BsAg subtypcs, thus
 

' - ' (4) this sequence conindicating a potential antigenic hot spot; 

tdineld ntnIelts cysteinC residues and previouls studies indicated that 

intact disulfide bonds were necessary for the mtaintenance of antigenic 
-integrity;I and; (5) a cyclic disulfide could be fhrtnted between (:ys 12.1 

and CysI 7. The pCpt ide 122- 137 was synthesized and cvclized by intro

duction of a isulfide bond between the cvsteine residues at aiuino acid 

positions 12- and 137. Thus, by locking the conforniation of the I)oten

ti0fP tU ns at 129-132 and 135-137, this peptidc thcoreticallly should 
minic the native st't't'tlt'' of' II lisAg. , 

The observations noted in tllv laboratotry have established several 

imlportant paraltleters in tile development of a synthetic p)cJtide based 

HBV vaccine. We have clearly showt) that tll"t'Cvclic p)c])ti(lC can induce 

an antibody response that has spwcificity Qo' native HiIBsAg, 15Based otn 

studies using a nutmiber of' different mnethods f'r antigen presetation, it 

appears that the l)eptidc intst either lbe coupll(l to t pI, eill carrier or 

be aggregated with lipoSonics 01 -t'ocllcs.21 In then lttetr case, the 

itn ntulogetticity of tile ticellcs was significantly enhatced following 

adsorption to altil. It was Of)t' le that 35 days afite'r a second injection, 

the anti- H lis titers were essentially the same ini grotps of' tire inoculat

ed with either native II IBsAg ot peptide I conjugated to tetanus toxoid. 

The antibody titers were sittilat' when the ;lti-peptidc seta were tested 

against qyu,, adic, and adr subtypes of IH Ag. This indicated that the 

was directed against the c0tnitt0n group a Sl)ecificityimmune response 

of H 3BsAg. 

Out latest observatiot in 'Cfl'rence o thie utilization (f'dittethyl dioc

tadecyl ammoniuin bioiide (IDDA) is of lirticular interest. DI)A can 

be used to induce cell mediated itnunity (CNIlI) while priming the. 

to be all effecT-cell dependent antibody response and has bectn shown 
' 1- : 

tive potentiator of the imuniune r'esponse to peptides and hal)tens.' 2 A 

vigorous anti-H Bs response was elicited in mire by itcorporat ion of free 
' HoIpefilly, ad juvant vehicles such 

as DDA or other synthetic adjuvants will be proven to have the poten
cyclic peptide with l)I)A and alutm. I 

tial to enhance the itnnunogenicity of synthetic peptids. In this regard, 

it should be noted that Hlopp demonstrated a significant enhancement 

of the anti-His response when rabbits were immunized with a HBsAg 

synthetic peptidce conjugated dipalinityl-lysine moiety. 21 The peptide 

http:t'ocllcs.21
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utilized in this study containel ;iino residues 138-149 and induced a27-fold or greater anti-HBs response than had beun reportcd by ;a uilnber or oheworkers"a m tuing cither this or overviapiing -IlsAgpCptidesequenes which had bet cojtigitfedii to iiv'riitv of' protein carriers.Unlike the covalciith lin kcl dipilhityl-lysinc -n(itigited moiety, I)l)AWas not covldentlv aittached to pcptidti I in our cxperiinlents.-'

The abovc observations stiggesticd that cyclic pcplide 
 I conilined ill aCross-reactivte detcic ianit of Bs..\Ag. The next serics of experiments

were designed to) coniirm these o slervattions antd iiioe filly dline theepitopcs (allttiictnic (ICteriiina;llt.s) iissoci;iltl with peptide I. Ibis was
pfodmiied ib using t panel of monotlioial anti-I is rcagents. FPcptide 1v;is analhyz its I)tttelitiitl ctapacity'toiinthibit it< rcactionvidual nionoch~mals with of 1H- inidiamti-a antik~lyv NPcMciqOi +," P111CiN'tl:iOW1 01f 
cyclic l)tptidc wit l six un mochmal atiii-a preparations inhibited subse(Itniit,ro':t ion with intact Ii BsAg. Tlhis nili)itiion 'a it itlobserved byt
preilicia);tion (& the sattiit. ittttt l ;initibmlics with liiiea"p] crcl't'thm pcptidcs(h+c'. l cr,t rectivity. of" thce eight 1cl'a illlinlg an~ti-a' 
i,,ibritionii is l)iiitlitii iII ll sAg ,\ ti iteltrt i i lltci prescte o)f< ) tideI as rt(o inhibi itii w;Is i),tit.ivcl. Tihis stitlvd dt'llii lltrt S that lie groupa spectificitv asstciitiil wit II .SWAtmot;ilns tW, 01 l(tI tistiitwt antigenii deter il;tlus in li(hjtt jptidc I cttiii s oiIt'o of lt 5;ts t)it)ops.
additio ;,at titill rtJ)lit tj w,' s 

In 
;is aalso stciittd with pcl tidc I inthalt t itti -ti-tir lit mi antil mtic.s 'eatettd wih !ttltytlic and lilta r 1f6 .11s ( 1'j)C l id (c 1.2'. 

A tool thatt cmild ,idl ill dch'ltvfilling file atbility orf pidtih I to clicit a 
itctttltvt aiitii)ttv ntspttist. vcSitshsanti-IHls 

with tie idiotypic spetilficitv of tile;iii!mto its pilttut.ud by naty'li 1,ir;IlI-IB\"-io letdhatd p~reviouslyv dh'ulmls,,rta. thalt hulliar . i n rcu t c d vwith 
imans. \Ve 

[ BV gtvi+,trattant i- 1-1Bs wi ih c~mIt a iIs ,a c()11I )1 i( Ijot,..ip, (( :Id).+271The ( :I1(I\N;s 
16u:1d to be aisstiitt.( with eligrtmp a 'tcrililint(s) illthaftli rified22-- Pilties ol4 /K1' qa , antd ai,, scrot pes iliti cd the (ild-amtiidiutype e;itctit n toltelu salnie dcgvcc. ()f jatic:,.lr, impottance to this
study was that piptidcI 1ci'i lly iilhi)ittcd the 1ttciitio.
ei Thelieijorrole 'of tniif(ii\tti\ w:s emlhaisizt d in thit reductitn of the intir:tclin 
Itstilfidc niid (t vs

fbce thiol 
ewtcci residues 121- and 1:37) and aik,'latio t of thegroulps dSt .tivcdthe ciipiicitlv of pttidc I to bi ck the Cd

;nti-iditt vpe ititt tn.29
 
A scrits i i pcpjutidcs 


-IBsAg yi)tpl tide h,.'c ilsot 

nt hcarsiliic tmt;iiiiiiing ;itiiino iicIs of the P25 

l(tcii descritbed by other liiboratories.Each hts sttcctedcd inraisinig jtsitivc, iil)cit low, ait i-H us resplonsesin andias miniizcd with citch respective synthetic peptidc conjugated to either prtlcinl carrictrs or to red blood cells. These reports illustratethat t nutnber of IiBsAg cFitopes itppeair to Ic associtetd with theamino acid sequence 110-155 of IT25. This is in keeping with the obser

http:jatic:,.lr
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vation that only about 5( 0% of our panel of n1u rilC monoclonal antibod
ies with anti-a groupJ) reaCtivity reacted with cyclic peptide 1.26 In a 
recent Study, Brown ct al. re'portedl that huntat antibodies reacted 
avidly with a cyclic peptide containing amin(o acids 139-147. 'lTherc
fore, a second a el)itope apl)ears o )e associated with this region of I25. 
Milich et al. studied yet another set of'petides containing amino acids 

95-109 and 47-52 of P25. " These investigators noted that their syn
thetic peptile preparations reacted preferentially with T-cells. In this 
regard, we have shown that anti-iBs activity can be boo 1sted with cyclic 

peptide I-tetantus toxoid conjugalte in a chfinpanizee which has pre
existing anti-HiBs activity (I)reesman, Hollinger, and Burk, unpub
lished data). However, this increase in anti!bodv activity was not 

obtained until a second inoculation of' pclptide conjugate was adminis
tered. Analysis of the antilbody fromtl the second in1OcIlatiOti showed that 
it contained both lgM and IgG alnti-Hlbs. Ihis Cenl)hsiz'es the role of 
the carrier effect originally dlsCrilcd by NIlitchison. " It appears that the 
epitope r'esponsible for the induction of' T-helper cells reqtuiretd for the 
generation of an atunestic response was not associated with cyclic pep
tide I. Therefore, no cross recognition of the carrier aftOrded by nattve 
HBsAg and tetanus toxoid wouldIbe expected bylilte "-helper ('is. 

The ongoing nodhcular innI itun logic studies withIt tlu'alirl anti
gens that wetre sunmmiarized dturing this symposiumt clearly indicate that 
the synthetic peptiles offTr" a 'itblc alttnaltive foar dcv'lopuncil of' am 
effective \'aceinc. It has ])tCII Showii th;t irradiate'd S )0rozOitCes are an 
effeciive ittimuogcn that induce protective inmonitv. 1-1'[Ihis I)tot(M

tion induced by innti:.:vion with sporozoites has becn correlated wih 
a surface p 1t to 1 .ini retferrcd as cireuttsl)zoP)oitC (CS) l)rotein.' - ") The 
synthetic pptide vaccint app'roach has rece ntly been Iheacilitated whenr 
Dame et al. choned and then seqtuetnced the comlnplete CS gene of' the 
human malaria parasite -oasmtium.aiparum.The CS protein is com

posed of .12 amino acids containing a latrge celter doilmain comprising 
of' 41 tandem repeats of a tcti'a pep)tidC. 'l'lhirt y-seVeN1 )"these repeitsN ate'T 
the sequence Asn-Ala-Asn-Pro and four aet' Asn-Val-Asp-lPro. 

For illustration l)url)poses, we have analyz tthe p'orted alini acid 
sequence for C('S protein into a modified (olipjtter algorithm in an 
attempt to predict possible antigenic tetet.,inants."- A plot of the a''e'

age of the hyd ,oph il ic values of' each residue of the CS protein is shown 
in Figure I. Three hydrophilic areas were noted encompassing residues 
80-120, 320 to 340, and 360-390, rcspectively, similar to those areas 
reported by Dame Ct al.'o The naximtin 7 indexhydmoplhilic was notieI 
at residue 95. 'Ihe data indicate that thes. regions ;re likely to be 
eX)OSed oin the sutface of the CS pt'oteili. It is 01' note that the tandem 

repeat arCa appears to be neutra! in regat'd to hydrophilic or hydropho
bic p,'operties. 
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The possible secondarv structure of tilt CS protein as (htcrllillel by
tile Chou-lastialu pretlicti vi ichcine is dhtpictcd ill ligur'- 2.11 The tan
dent reptilive seluti t,pptars k) ioissess priiiarlvIbe;l structure 
ilthough a low prbial)ility P turn <,t ctilli is rtciltwcl by tilt pirescnct of 
a proilinc tvery ti'iillh residlic. This rtiiOll suggestively contains a largeamount of, secctndauv st rucltur.. Thlc hyvlrol'Filicity in'lcx indicatt's (If;[( 
the overatll rtclititic 5t~lltnt. "itithelr hydlrohilic imir hydrophoblic in 
nature, except fior i siiall hylropliilic itrak assciiatttl withi rtpeat of 

tour ilspJa'tic acid it'sidlics. This rqliu represents all icta wherc it spe
cifit illiniacidm iil stlstitolotiU vIm itld t()tott l to1Xl alter grt'll' th J)rC
licted h'vtllthilic iidcx anl sccmid;rv sIltr'c i t ittii. Three 

regions emeh, oin citlhvr stite (hi ttcpttitivt, st.( elit, possess highly 
l)rtlitttt( /3trin tpotntial, mllm, with hydlropliilic.ty indite, indicativeof' a highly chilryd area. 'llcst.inllldc residics 9 I11, and 110 and 

again 371, 39 1, mid 399, rttsJl)tti,(ml. Basti (o [L'sc I OtIsideratimns, 
the rtgimis bet'tcii rt'sidts 90) and 112 ;ilt(! 36l to 40o apiitar to rteresentI likely mticmc (ttmrllitts t ( proiitdill 

lEvo i'tjlrts lm\'v, rct'itl\' apc)titrl that inlicate synthetic peptides,which c nt i l(l a ~del) r(T l(t ()I'( :S"pr l'{il, I'1rclln goo(I] u 
logtlls. Il this rialt, Victor Nuisstnzwci- ;oiitd his CtOlhmaguIs haNIVe 
shown tihiit a s\ilmmth aj rt1)r.st,ilin. mltiulttil rItd'mteclmtdhejpititd
iilmnlltl,)gtnlc i'ti()I on P/.+miodumt /,zoich'.4 CS,11 prw>cin cmtatined 
ilmn m llh)gic rt',ctivitv similar" t( that (df thuc nlti,.t CS pr<ott'i11.1, !I 
addititi, )r. Nunsttlzwm.igs ptstnt~it at this sy\llilsililil itiitmtedthatt tcxlperilm -wat~l ,mila ; Injec<,tcd vtlt thIis I)I Cl~h i)PRIuCt 11 ;Iti
n;Itim-e (S jir itihlmiligotiu lililliall ilttlIm, a hu 1 l.;)splontr (stc Stsion 
II). J)tiIing ttit j rteJmiamltiiml (t tit ilaluscript, Balloi cI al. rcpoted

thiat litihl)y it)Icptidt, fiml ilit rijptmtiig regiot ot' M/aimodi m .idc
mrum CS proittiii togluizt'd ttmltivc (S prttili ._:iil 
 tieutrilizttd the 

sporozoitc illvisim olt1itulltjhicpttia tcl,.
Thst rtCIt epiorts are highly eli(oiurllgi ig. [l-wvt',cr, i' eticacv of 

a syithetic p~tjltildc vcciill, iiust awlit results of htnim clinicml trials.
Jo6est;lblish : long-lived ttffectiVC itttnune ts)tMisc, it complete vaccille 
iliay hiv to( incoirporatte it tlmber of' defined regins Uf the CS pro
teils. In this retd. .nttint stich with additional peptidces may
lie warralnted. lossibly legions prclictct to contain intigenic determi
nants by computcr ;lgorithins may belhclpful in developing malong last
ing prJte(ttiv ilullity. (Crtainly, ;as has been linitted out by our 
experiente with H BV, it would l)e advisable to examine both B- and 
T-cell Iiltlulinogeis litforeta final synthetic peptidt or comutbination of 
peptides is aitirnulated. 

In closing, we believe that ongoing studies with synthetic peptide vac
cines indicate that the potential of this approachl for vaccaie develop
ment can be viewed optimistically. However, several important areas 

http:rt1)r.st
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must he addressed before the full potential of die approah, is realized. It 
is apparent that )oth the aitino aci(d comnlposition ;anid thlr'-dilntnsiolal 
structure of the proiective cpitops mnust be defne(I. liI additiotn, other 
areas that nust be investigated include ;1(juvanl v'hicles acceptable for 
human Usage, and epitopls that elicit both T- an(d B-cell responses must 
be identified. Again, ihese areas alC ulder active investigation, an(l we 
arc confident that effective, sale synthetic Va(:cines will lbe available i 
the ftu re. 

AC7 K N( )\V l1I)(3 ENl1.EN'":; 

This work was suFport(M by g,;tnts Rol AI-2966-0! amlr R23 AI-22307-01 
froii the National Institutes (f& h'ealth. The attliors w',ld like to acknowledge
Daniel Paul, i fior assistanc with the coil)uiitranalysis. 
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FIGURE 2. The pIT(iCtCd stCOtcdalry StRIltotlre 1 the (S pro

tein as determined by a totpute-r lprogratt (h'veh)l(Cd by 

Choi -Fasman is depicittd." T]he folhlowing figures reprcsent 

the potential seconlary strcture: alpha helix ( I); beta sheet 
(P.); beta turn ( < ); highly trcdictd beta turn (C i); and no 

secondary structure prudictted ( -). Each (lot r'elesents one 

am ino acid and the numbers indicate amino acid positions 

every 50 residues. 
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Anti-Idiotypic Antibodies
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The theoretical considerations for the use of anti-idiotypic antibodies 
(anti-Id) as regulators of the inuun response reside with the idiotype 
network theory initially proposed by Jerne., In simplified ternis, this 
theory stales that tIhe imtnunc response to a given antigen can be regu
lated bv a series of idi(Itvpe (ld)-anti-ld reactions, hi, that are located 
on or clost, to the an;rigen Iccptors for1. B and T Ivnlphocytes, along with 
homologous ai(-ld iiductcd Iy tlw I, ,I-IrteseIt collipoInWts of this 
regulator'y nctwolrk. Numerous ilvtigators hit\'e fehtIonsrated that 
atiti-lh injection can have either a positive (enhancing) or negative 
(Suppressing) iflct onl til( itlliltlile itSJ)oilse to a wide variety of aniti
gcns.2 0 Anti[-hdi ltle;,tlnet pilor to ailigctlic stimulation th'at results 
in sutpprcssion (f tile i11jliiiC l'tspIoiste obviously has no role in vat) inc 
d(eC'C!ptllcnt. I ovvCer, illti-ld that is capable of iInducing a positive 
(Chiwliig) eff'ect Oh Ih ilillitii response to antigens associated with 
infectious agents has tIh piotettial of f,'itlling the host prior to infectious 
challenge. It is the anti-ld which prl)duces a positive effect on the 
imirune response that will be the focus of this review. 

The injection of a host with Id antib,)dies (Ab-1 ) Under certain condi
tions will result in the production of an anti-Id. Sinilarly, injection of an 
anti-Id (Ab-2) can result in ilhe generation of an anti-anti-Id (Ab-3) 
response. It certain cases, this anti-anti- Id has tite capacity to bind the 
initial antigen involved in )loCIducing Ab-1. Therefore Ab-3 mihiics 
Ab-I in its ability to bind antigen. Alternatively, Ab-1 Itas the capacity 
to bind both antigen and anti-Id (Ab-2) at sites on Ab-1 referred to in 
immunological jargon as paratope and idiotope, respectively. If the 
pan. )pe and idiotope are the same site, then the anti-Id bears the inter
nal or ifirror iinage of the antigen via their cotmplementarity for bind
ing to Ab-l. It was this internal iniage nature of anti-Id that was the 
basis of the possible application of anti-Id to vaccine production as pro
posed by Nisonoff and Latioyi.' A possible application for this internal 
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image based antibady vaccine was discussed initially fIr the etiologic 
agent of malaria. An anti-Id which bears an internal image population 
that mimics the antigcns of anl infectious agent May be useful as a vac
cile since that anti-ld can induc an immune response (Ab-3) similar to 
that induced by the antigcn (Ab-i) (sce Fig. 1). 

Studies involving ti use of alti-hi as vaccines against pathogens are 
sutl::IiarizeCd in I'h:le 1.Ea'ch of these diffrenit ssteilis villbe briefl\v 
descriled witl regard to the potential of anti-ld as an approaclhI for vac
cination.
 
The first rel)ort ofanti-ld ill(uCC(I protctiol was il Balb/c mice that 

had leen inocu ated with a lethal (lose of 7rpanosoma, the causative 
agent of African sleeping sickness.:' Amiti-d. produced against a mouse 
monoclonal antibody that neutralized 7rypamwoo;ia in citor,induced pro
tective imnonity. Tlhe mcch~lalsill oflthis anti-ld indu'ced immunity wvas
 
not determined and Sub)se(ttLtC111 SttdiCS dC11O11s1n-atCd that tilt anlti-hi 

protection was restrictel to certail inbred sirtins of mice.' This restric
tion found with aiti-l itililtnnitv against "t 'utnomuna raised ('(oICe'tis 
about thc potential use of an anti-Id bascd vtccinc in genetically out
bred popslatios, sh ;a hiiiians. I (h\\'cr, the ,nti-ld )rcmparatioll 
used in these studies did not appear t(ocontain any Ititecrnal imiage coin
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ponents. TFhis was based on tile c. rvation that injection of anti-ld 
Vitlout Sl)SCblel t iltigen CXI)OSLI), "'Itiled to i)Ir(lt ally' (letCtable 

anti- 7y/panosoma response in mice. -'-s, thi anti-ld prepariion failed 
to mnimiic the antigcns of' 7i.panisotma and Intc't at Ab-3 i'(5S)olnst. that 
was Cap:able liliding to thc orallisii.. 

Intcrnal Image Anti-Id Nimtics H-lepatitis B3Virius
 
Surtflce AntigsllS
 

Our lal)oratorics la\itv c)(ei ibvtl\'evld with the chari'cterizat ioll of Id 
associated with human antibodics to lieIatitis B3surf'a1ce antigen (anti-
I-I is). 7- .  slliace ie o)Hepatitis Ii mci (1-I 1sAg) is the tlivefap rn'l
rial of hep,litis 1Bvirus (I-IM\') andl is pldcd in an overwhehning 
excess IW infctcd hepaIOUvtes dluling tHie C ini"Se ii'fetiou. Anti-F lBs 
is rcspolnIsIbhc low llttcctioi1 against I M\, mil strolngictlly tht grolup
spcific deteriiiaitu)Io 1l-lsAeg, terlcd tn a det-rtitinailt(s), induces 
this protectivc ilniniulity., t i, desriled a comjumonerviu sly, we 1tui:an 
idlitype pieseltl iIt aliiti-ll ,sfi'mi iInlividutls infct.d with 1-I1V.7 The 
(letei'1iuii1i t s ,lv\tcdthe in11duttimi o,'this havy. alsoilvt ini iiti-I lls 11 

Spe<'ics I1 !by,,tuttctl lv , tiivc i ltiiliza l itht I I s:\g. ''  . Tlhe 
anti-l lprclparatti)nl ( , ition al~l +Imai r 'ingR poplc ol;,'.lt,,-r Interl' beatg 

u11llill tl,;m 1(w,(gllizt'.(aspwcificd thl1tce-dillicn:+;+mial colilk~lilOll 

tile aiti-tI sitl, otls ex' res siig tle ilitt't.'ls t'ies Id. This t"'iitul'tllit
tiot in tihe ailthtdy ,oi hl,,ting Sit of A1-I is iutdticl by l-IfsAg and 
call bc ole tte mlt.ian itnti-ld i'gl lttt littats tltt it'lil ieitalit Vi to 
fI BlsAg. 

iitjec.ioil (fl anti-hl prior itoutigctni( cliallergc \vith cither 11 lsAg or 
a cyclic sviutiheilc llsAq lpetildc lots signifieantly cnh the anielced 

-l,s tesptinsc ill llei'. "l'hcc indiicatcd anti-ldBall/c t'I dati that 

the ititiie Io V Alhrttn
tively, nice that werc in.jected with aliti-ld ahii llrtcti't'( alti-H hBs."t 
'I lls anti-Icl induced anti--hlis rcogniz , :(I group spccific a deteritti
lilnt If f-IlisAg and alsot explssed the inlcrspc(i,.s I. Thus, injctitnt, 
of anti-ld without suhsejuelnt I BsAg cx tuirc prldu ed allantibody 
resptist thtt ;tlwalpeCd S'tlogictlly siiiilar.to that iltdliced by injecting
l-IBsAg. Tlhese dlata: 

eCagents could Iprilllt I'rspti, ' itt hnsct lntigens. 

cotnfirmtcd thatt tht' anti-ld prar l'toll Contains an 

internal image piopulationi that miniics I h+isAg. l'he potential use o!" 
anti-Id as at vatti'int . IMfo \ illtotitin was dhliolstiateid by the tfaIct 
that atnti-ld inmiunization itlotiW itnduced all aiti-hIlls resptlnsc that 
shares an iliotypC eXlressed ill a hiutnat -l-l, that re,+ultrespoltse 
ccl from I-han hIV inotion. This anti-I-lls respoitse protects these indi
V'iduals from sillselbuieLIt IrCinfction Wit') -IV. hlie specificity of' the 
anti-lhis rCspmIIsc 1 r'0diicCtl b, anti-ld inject ion was also directed 
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against tile a determinant(s) on -4__1IAg which is responsible for induc
ing protective immunity against H BV. 

Recently, we have extended tile findings in Balb/c iuice and have 
induced an anti-IBs rCsIonsC inI both rabbits and chiil)anzCCs by 
injecting anti-ld (Kennedy e al., subilitted fbr publication). These 
data were consistent with the fact that internal iiage bearing anti-Id do 
not appear to be restricted with regard to inducing an interspecies anti-
HBs response. Therefore, restrictions similar to those discussCd in the 
7?ypanosoniasysteini may not be a limitation of' anti-ld based vaccines. In 
addition, chimtpanzecs are tie only nonhitialn pcirnale that can be 
infected with human lIIM\". Wc arc testing the eflicacy of an anti-Id 
based vaccine by cliallnging the chinlpanzoccs that p)duced an anti-Id 
induccd anti-Ill'Is rcsponsc with infectious HB\. It is noteworthy that 
the two Z'hiiipalnzces reccivcd niilligrarii quanlitics of afinity ptuified 
rabbit anti-(d in four c fuenUmla injections ovecr a0p('iodl of 16 weeks and 
no deleterious effects tSoCiit(cd with iimntnization of licterologous
 
SCrumI proteins weore
WCO)sCr'Cd. 

Anti-ld ais Poten ial \Yccines Against Othc Infectiouis Agents 

Anti-id reagents have ]lcii preparcd and characterized for a ll)erof' 
additional infectious agents. In al earlier stutldy, ;iti-ld WerC raised 
against iouse ,antil)o'lis specific foi the heniaggliainin o" '(reovirus, a 

'virus cal)h'bl of producing a fattal cnccphalitis in susceptilble hosts. P . T 

Tlese anti-Id werc uscd to chlaraCt'rizC Oie roceli)or for rcovirIs ojI sus
cel)tibl( host cells and on i lyi)lphoytcs. In ;ldition, tw anti-ld 
prCI)arations Could be uIsel to block rcovirus infection by clli)ctitively
binding to cellular I'e('d'lOl'S." The \i(ciitc potcntial (f' this Il1tlISC 
mionocloral anti-ld was detoinnstrated by Hs ability to iIdluce celllar" 
innuinity to reo'ViI'Ls in Balt/c niice.2 

Another study utilized a nIolisC 1110M1lonatl anti-ld JMI'LCC(l against 
a Senlai vitus spti-ific 1elpei T-cell lone.2 '' his ,tti-hl was c o'opalh 
inducing in Juicc ;tn ;tnti-Serufai \'iirus imniinC response il vI'to. It was 
of'intcrest th :t the 'I-ccll imnnuiunity' ityloccd by the anti-ld appears to be 
less genetically iestrictd to the 1nuiinc major lisc()mlla);ttil)ility' coin
plex than was Sendal viruis ;tn1igen-Sl)e(.il( I-cll irIuIInnityf' 'he vac
cine potential of the anti-ld was (1 nionstratcd by its ability to produce 
cellular initilunity capable of' proecCing mice against a lethal infection 
with Sendai virus. 

Studies have also demonstrated that anti-ld can induce iViral neutral
izing antibodies against rabies virus glyc)l)r-otCins.2 :1 These neutralizing 
antibodies were induced by anti-ld injcCtion withouIt soubsequent anti
gen exposure, suggesting that the anti-ldi may inirmic the rabies virus 
glycoprotein. However, the antibody titers produced by anti-Id injec
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tion were not sufficient to prote ct mice against a lethal intractrebral 
challenge of rabies vi'us. Although these o)servations suggest a poten
tial fbr anti-lI vaccines 1'. rabies vir'Ius, further studies are required to 
increase the imm'uog('nicity tf thetni-ld pitqpratins. 

rMlocloial anti-ld cmlplt-d to a Ca'rier priOtin was alsO used tO 
immunizt mi'te against itlttieiftion wvith ,ir,"tjhwcux pnemoniae.24 

This monoclonal ainti-d was ca)alc of significamtly increasing the 
resistance of' Balb/c miceto a lethdal challenge 0i Stret/oc'u.s.Antibodies 
against phosphorv'chloine (P(C) deteriinaiis prolccted mcc against a 
lethal StriplococcusN /nu'umonial infection. lhe llnolist ia iol that an anti-
Id can be used as an amigen stibstiltit' ir(e induc'tion of prctcctive 
immunity aoain suiggtsed its pwrcntial USe as a V\accilw'. An iiportant 
point to be eii)hiasizcd is tlat a carrier protin riiav be rcqriircd h' cor
rect presentation of'die alti-Il to B cells since lice' imnunized with tie 
anti-Id alone failed to dclmstratc a stitistically significa rt prorwcion 
upoi' S/r1loho00CuA' challengc, evCn thigh ar anli-P: rcsponse was pro
duced . is study reinifor'cn; ilpossible rolc o(t'l' ccfls in the preseita
lon of'thc lti-ldt 1t,cells for' the induction of prottivc iliuifiv. 
Studies have also showMn that cither Id or ;mti-hl cail primc i,r rotec

tion against anotheir bau teri;tl inift.ti or., 'he abilitv to resp)nd to the 
caipsular polysacchtrides (Ps) of patl.gcni. bacteri;a does not develop 
until Late in 0ritogcry. Thils, ne(wbo)rns or neonares arc ,xtr'trnely sus
cteptible to thesc patlhgcnic Lacteria becaellS ltey fail to product a pro
tective anti-Ps r'eslor:c. Ait i-Ps specific for l'clriticia fo/i or anti-ld 
raised against the alti-Ps were capable tor pririing neonatal irice, such 
that a signilical nh\(rluam cld prowtction firmi challenge with ia lethal 
(ose of these bacteriiwas ol)tained compadred with contirl groups of' 
mice. This sturdy iidicated a role lIr' i or anti-ld administration earlv
 
in life by providing iriiiediatc passive protection as well as printing for
 
protective antiodies Upon subIsetqucnt antigen eXlMSti'.
 

A neutralizing aitibody n) 
 p oli uvirus was induced by injecing anti-
Id into mice.' Monoclonal anti-Id was raised against al ld speciic for 
a neutralizing site on type II plioxvirus. This anti-1d detected an inter-
Species Idpresent on anti-poliovirus antibodies produced in rats, guinca
pigs, and humans similar to that described with the anti-ld to anti-HJ1s. 
Although the anti-Id was capable of indtucing polio neutralizing anti
bodies, it failed to )'otect Balb/c mice against a lethal challenge wvith 
poliovirus type II. These finding., suggest that the anti-Id represents an
internal imna antibody which mimics a neutralizing epitpe on 
poliovirus. I heiref'ore anti-Id can again be used as an antigen substitute 
for the induction of an irminune response. Recently, a clonotypic anti
serum (anti-ld produced against speciic I-cell clones) was used to pro
tect mice from a lethal infection with Lish'ria monoghtenes andl anti-Id 
has also been reported to induce a cell mediated response in mice to 
herpes simplex virus.2 7 . 

28 
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The studies described heiein give several cxperiniental examples
which indicate that anti-ld reagents represent a viable alternative for a 
vaccine. A potential advantage of an anti-ld based vaccine is where 
newborns or neonates arc in)tiinologically incompetent in theiir ability 
to respond to a currently liccnscd vaccine. Neonatal nicte failed to 
produce in alifi-RP lesponse to )s vaccination. Howeve', these llice 
would produce an a;nti-Ps reSl)onse if primed viihId or anti-ld prior to 
vaccination. lvo other possibilities where anti-Id represent \'ial)le vac
cine caididates are sittiatioUs where there is difficult ' in obtaining ade
quate aimtouints safe when aof purified, antigen or C(onventiolial atte
nuated living vaccine has a high propensity for reverting to a virulent 
ftrm. Theoreticallv, internal iniage anti-Id could be gen'raut'W that
 
mimic the antigens of the intictious agent and indtce prote tive inimiu
nity in a susc,ptiblc host. AlternativCly. anti-ld cUtll also )('iproduced

that nimic titumor antigens, whe'rcby a potential vaccine against specific

canceis could be generated. Other [)ossibilit ies where an ant i-hi vaccine
 
may be advantageous are killed vcacincs
wTen contain contamihnating
 
prodtiCs that could be inijllriolis toia nonimmunc host or when iliunu
nit), to a single cpitol)( on an inectiouls agtpo is dleftitlte for iinduig
 
protection. This is especially true when either the contaitiinating prod

ill(' agenticts or infectious itself (ontatins iuntigcli determtinants ine 

CO11111o0n with host tissue or body coimponents A vaccine that either
 
contains these coittiliiiaiits or is (irc(cdl to tihe entire organiismn which
 
shares deteriiinants ith the host (o(d produce 
 aIdeleterious auto
iniune rtsponsc. An anti-ld based vacciiie would induce iniunuunity
 
against only a single epitope l)escnt oi, the inifectious agent and bypass
 
potential aliergic reactions Or atltoilunuuiie discase. A pool of' anti-ld
 
reagents could then be used to in(hc imimtitlity against several epi
topes.
 

Although imttnal iiage bearing anti-ld :,ppcut to represent a viable
 
alternative for vaccines in certain situations. there still may )e problems

associated Vith Multiple injections of a heterologous antibody prepara
tion into humans. 
MuItipCle injct ions may decrease the effectiveness of' 
the anti-ld vaccination or product dlCtei'ious side C'fcts resulting froir 
allergic ,'eactions or imimne c(:mlhx hrmatiom. It is ntoewiotv that 
four inijctions Of a rabbit anti-ld V'.CrC used ( induce an anti-H Bs 
respoise in chit panzees andI io untioward side effects to (late have been 
observed in these primeas du to a potential heterologous anti-globulin 
response. Therefore, the use of anti-(d prepared in a hei'ologous spe
cies for human vaccination may not rcpcsen, a limitation of anti-Id 
based vaccines, especially if' one considers the example 'uf influenza 
virus vaccines where numerous egg proteins contaminate vaccine prep
arations currently being tised in hunians agaitst flu. 

Alernatively, potential heterologous and homologous anti-ld vac
cines may be replaced by synthetic peptides that possess a predefined 
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specificity and contl ation. Synthetic p)t-ptides could Ieprolducecd that 
have a cotitlltntarity similar to that of the antigen, (race the three
dimensional structure of :u, alti-d baeiting the internal image is unrav
eled. We have previously shown the importili( ffc(donfolirltioninthe 
ability of sythetic pf!et inhibit h reaclion, Thereidis to at i-ll 12 

fbrc, ifisynthctit.pcp.tils :1' to replac" doti-id prearatioins as potential 
vaccines, they mu1(1St contain tie secondatry ad tertiarv StictItreis Ioccs
sarv to inducte it]j,;ariCt~ 'l fort.;[it in llV01Vd ill the internal image. 

Hopefully, ill th1e ncar futturc it shoul lbe possible to synthesize a pep
tide that iitay (or'restr to a portionl (I'the inteitnal image site and to 
use these svtiiti pC)tidcs to inlduc rlotective iiitltunlity against 
inf'ectious aQcts sitoai thlt ob)talincd witi til atli-I. i)uc to the 
comi+plexity of thil alltigllic libr try of' I'laMnoaomo , ant(t-Id iep't~Irations 
or a poil of such reagcnts rfr ;tanlteitivc ilpulach fliw iccmioping a 
vactcinte to co tiroil nl li;l..Atiluh (his illifo-tiolls olgllisill doeS rep
resent ai colhlex j)itlogtll. anti-ll ill con1junc1tionl with eitheir ;;nthetic
lpcptidtcs or re,-onlfinamt \nuv'ins ttht\ betatmeanls by+which mla~riat can 

be efect ivelv lliicte(d. 

A KN(: )\VI 1:l )(; E'M EN'I'S 

This work was Sulp)l .t)lll 1)ygrmmts R23-Al 22307 andt R1 I AI-2 196i 1ro1 the 
Natiomal listitltc oflAehrgy uid Inlectious i)iscase. 



s u rfaceA 

l] 

The plhofgen .s An antibody lAb-i) that binds Ab-I iloj(led into a 
injected into an to the surtace protein and second mouse 
animal uch as a blocks infecticity is isolated 
mouse. from the moose. 

is poled to make 	 Part of Ab-2;ian inlenal from which an anti-idiotype 
or mirror image of the importan antibody tAb-21 that binds to Ab-t is 
surface protein isolated. 

Abb 3 

...used to immunize The immunized animal Because of the structura, .imilarwy of 
an animal, produces Ab-3 in Ab-2 and the pathogen, Ab 3 can also 

response to Ab-2 bind to and neutralize the p athoen. 

FIGURE i. Production of an Anti-ldiotype Vaccine. 
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Int'rodluctiOn 

Recent progress in the identification of genes that encode Plasmodial 
antigens has raised tae possibility of developing an effective malaria 
vaccine. Choices need to he made not only with regard to the antigen 
but to the type of vaccine. Although the i)ility to protcct against disease 
is the )aramount consideration, safety, cost, aod method of, delivery 
also must be taken into) account. It seemns appropriate at tifs juncture to 
consider )revious exp)eliclce with 'irlis vaccines as well as lew,' ellterg
ing technologies. 

Lie Heiccim's. The n,.jo,,i I,' of virtus vaccines consist of live vi ruses that 
have reduced piathogci'ity. The first vaccine was (lirected against 

smallpox., Initially vaiiola virus, the causative agent of sitllll)xx itself 
was fotund to ihe l)rotective whetn in)culatcd in the skin. However, this 

procedure, which was called varilatimon, was abandoned when Jenner 
demonstrated that vaccinia virus cffectively protected against smallpox 
without the risk of spreading the disease itself'. Vaccination, a term orig
inally used to signify inoculation With vaccin ia vir'us but now expanded 
to mean immiiniza;tion against any in fectious agent, proved highly suc
cessf'ul and resulted in the total eradication of' smallpox. The develop
ment of smallpox vaccine in the late eighteenth century was based on 
the fbrtunate existence of' a virus of' low pathogenicity that was closely 
related to the disease agent. In general, however, the development of 
live vaccines has depended on attenuation of viruses. This has been car
ried out empirically by repeated virus passage in laboratory animals or 
tissue culture.2 J In this manner, saf'e and highly effccti'.e vaccines 
against poliomyelitis, tteasles, rubella, muilIps, atnd yellow fever were 
produced. Typically, live vaccines are effective after a single dose and 
provide both humoral and cell-mediated immune responses of' long 
duration. Usually, they are relatively inexpensive because of' the low 
cost of' production and small inoculum size. The stability of live vac
cines varies: in some cases, such as measles, the vaccine must be refrig
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crated whereas smalpox vaccine can be stored in dried Afrm at elevated 
temperatures 1otf long periods. The productiont of adverse side eflects 
particularly in imunodollicient individuals, virus sprcad to suscel)tible 
contacts, and reversiont to virulence art possibilities that have to be 
evaluated fi each vaccine. III some instances, e.g., polioniyclitis,
spread to contacts may be cotisidcred advantageotus since it cotttribtes 
to the immunity ol'thc population as a whole. 

Kill' vacincc. A second type of vaccine consists o' killed or inactivat
cd virus. There ;re important (liftertnts )vciweett live alt! killed vac
citei; and onlv at few of tie latter type, e.g., poliontvclitis and rabies 
vaccines, have )eenl utsedl suIcccssfuIllV ott it lgc scalC. ()f practiCal
ilipotlrtc is the re(IttiretCHrlt fIo , sauffteiitt mass (dtvirus I)a-ticles 
and/or rel)eated immntizatiott toc obtain prottctiv l antibodies, tit low 
stimulation of spccit, cell-Itcdiated imttrnUnitv. .rrd the ited tl' Ct'areful 
safetv' testing to etsutre that tilt( vacciet is fvet' o, itlitiis orgalistts.Occasionally, ilnporta~t :mtigents hit\(. b'ccn de'stroye'd~durinlg the' itlac
tivation p~roce~dure h'-adin, t,, plJtia iltil lizatio)n thitt hit, actually 
increased tile lri'ucncy of t te. ,ottllicatift lls dllwitg sul)scquentinlfections. "l'his Ilay hit%(. ,ccturi-cd dlurilnq s~, trials with killed 
rc.spir-ttory s vtwytial viruIs anld +%t.svirus \.'t(, incs. 

Na/nral Aum/i/V,lccjmlc . Sttlltlit \i(( itciNs, s , iled c(i Itcs,. thftc'w t(i
tain 011tV a sttu unit 'ltl;,C viris pi ttti( 1c, shtat. soct' hatrctc'risti-s with 
killed vaccines. Advantt;agies of' suh \itt ints intltlih, prc(isr comtj)ccsitiolnd Ittl-tccd, lmfr,,om cxlraltltcollS protcinas and ntch'ic acids. Pulrified 

proteins, hover,,t'ct ttav be Itl less inltttncgttih tiah tinttt virus 
particles. Repe;ted iilitilliz;tti;t lyt\ be r'quctired ;tnd spccific ilttitli
nity is prcdomitnattly hutocr;tl. At presnt, the hepatitis B viris \t('cicl
is the only licensed virus sl)unit vaciic. "ile ital)ilitv to grow hepati
tis B virus in tissue cuttuie prventecd tile developtent ()I' either live or
 
killed vaccines. However, 
 of22 lilcirote-in 
consisting of' excess hepatitis B viruis suttrltc: 

the presnce (d Iot ptrticles 
;ntig(tts in tile bloocd of 

chronically infected individuals providecd lltaltcrtttivit tttt'ial., Rig
orIus pro(-C(uires IaVC beetn used tic reticiivc oc itactiv- t itt'ctious pat
titles and the vaccine is safe as well as efticcus. The high iimimno
genicity of this material is probably relaed to its partticulate structure. 
Unfortunately, the limited quantities, rcquileitCtent ur- tttutiple itiOCula
tions, and expense have thus faltr pCventcd wide use of the sutunit vac
cine in areas of te world where hepatitis B is highily endentic. 

Recombinant DA\:A derived.ucnlt vaccin'r. Rccombinan; )NA techrtol
ogy has pr)iidcd powerful mtbods tor tie identification and expression 
of potential antigens to be used as vaccines. The most straightforward
approach is to clone the gene of interest intoi a high expression vector in 
order to synthesize the protein subunit. Prokaryotic systems, curtently
based on Escherichiacoli, are the best understood and were the first to be 
used. In order to obtain high expression and to ensure stability, fusion 
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qultlyl t-((15111(( III addIitioni D~NA; cod4ing4 for1 hyiVll1iobc regionIs 

o!f lll1)4crotei IIIy ac In~) bc444 s\'51c11 1415dc product~ll rinsljI441(11 

ucI)(0ll)4ill." I144\V4\4l, virii] I'.1ills (lall ill pi14kalV441s ;itt 11444t41\'
co15Il((I anlIt-(. I'lIl(1414l)1It( in4i la141i\ 4441ifiai444141 "n Ilil11proI

le((i\4 all( iI)44ics Illyt 1in1hc i11414144(l. 

(i1Lc5. \ii.I NVsysills .4iC pali .. i..... 1(1r~lkcs C (( he call bc readily 

grolw; ill bul1k. \(.osi IC444IIIinitilllN that1 rxprl4ss I14litis B Ants11 suri'cc 

ililt1 I IBs.'\)' 111(1il~lIwI/;I \inis hl44d4(Iiji14i ( I L1A)" ha;ve b)een 

conlI'l1414(. :\11114411411 lint1 'I\4( InN] 1 lcdOwIe 1hilIlillall \4,Isl dj4'iv'4( 

I-IBsi\4 1441Ills Iip4,pr)I.lill 1);11( 1144 1) n4 and(allli4l4(s )44( i114i4111144)44114 

)4(11ic. Prim44144 () dlunn41);(I;Ican IIt14S4llS(d 4'1i1)lll/.44s l1;)N14441) 
likely Illill1Ii:i\4(lN (444 4l)1441 I Rt A 4 %Nill till il~l(4ICIVy -- lccpau 

der~ived \ act ilcs. , Thc4 \4.str lCllibill4l)1 iIl)icIli., I IA\ p)I441ii) is 44IV

clsll)441C and is ailgnc h hslit'. in44 imhl nmilall11i11nl 

NivillliLal tells it -. 1 ( an hc4 I1'4)lIn4 l-nu14 cil-lis subunlits that arc. 

viru~s (t, \flIt) ;4)14144nil415.. hc[lI)4.'.il1s. 41l\ilS)which is Iwoci 
used4 inll 444tlj4ill itha Nilils In4 1)1c ;\14lcri'l.yWill ) lJ)CV (.1 IS. ((JIM 
114(4 bc)4JlllllII l1(11lln 144c;11141 Ihc) 4114sil4l, c4ic glvl1J\ ai)l)i

helld. W\ith suchl 5\sysivi)5 I I135A4, 1l ps illiI)14x Nurlis l\)c I g4IV44

prlow1ill I IS- I 41)D) and1( inlulblza lIilal4IutililI ( I i.A) hit\'( I1weiI 

J4.ls prolc(i1101i1(.' 1 
C ii\ICInd il IlC o l411(puificatio llay 11440 ((lli)

(.01C1)f lh/ti' / t/i(4.( DNA lliszl 4IIIIIImi 1411jillg withI4S potential. 

stlillld 14tog oh' peplidIC' has lolo) givll\ b l)\' ciIil (dl sequnceIC 

Ibc nbIlinc4ItN'j(IlIc ha l! thatl pcplIi(1S (441I451))liing to epitlopcS ill 

inlfluenlza i uls ll-( ilulllit 4ngCIlic. , '" PaiaUl protIcion hits1(1beell 
obtaLindini ill (w edle4(d icteiiis B3 Nius.1c Morei work ncCIs (o4 I)c (101 

wibi'C4( ito tll ant if' this iIJ)Jri441 t(o be) generallyregar a vj)1ill howeve, is 

tise.,ll ill iI11 1114 m icj)il itil4 C')i 14Jc5 ill lii(III Iiiliaiil p~ro'Ili l( 
teilns maiukes iS)44s( I 14 )4jlid(s pa(rticul~lrly i1141ltiN'c, ats disd1 i snicic 

CtISSetl ill Moure 0lil CISC\VII(TC ill IlliS Vt 111114C 

Live' )'jim.s rtfcombi/)iaiif.4. (jeei IC Cgiliccring also) call lbc used foir tile 
Conlsttiion ofI live4 virlus recCl~ililillns thatl 411it be suitale as vac

cities. Such retcombin t OlllIvruses woulId ietai manyt0 of thle leatu res asso
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elated with a live vaccine. 1()serve as a vector, tile virus shou~ld have a 
DNA genone large enough it accomnoldate additional genes without 
losing infectivity. There a,'," lll;tijOr faluiliCsthree o1' Viruses 1hat llyl
meet these rC(]Lii'elirtClS: ad' mvi'tuscs, lcerpt svirts, ald ] )xvi rtls. 
Of these three. poxvirtises hav a;nItlier ofadvantages. They have the 
largest capacity for addirional I)NA, oint' ;ICIlII)Cr of this fai-iv-,'acCi
nia vil'iiS--has been Used eXIIISiVCIV for Mass varCination, and natural 
infections with viruses of this family are lnov rare. 

Initial C.Xl)erirltts have Crmmonsirated die fasibilitv of using vrci-
Ilia virlls as am expression t itlndmethods (d insctitig ant express
ing WWreign geits and isolating rc('oii);mollt \'iiriscs have blen dcvcl
oc(l. '"'" ()Ie gencr, ririlool irnvlvct thew (mstrulttion of laslidinsertion VC(eetrs C(Otailng oitlh%;va(ilia viruis Ilivirirdimie kirm(se genie 
interrupted by a scgnent I&I )NA containing,v;I(cillt virus transcrip
tional rgulatoiry c clieiIs (lo IIItrs) 'Id IIIhill i)mle sites thatll h e 'tit
with resitiiontritritimrluc Istm1oIinseriion f thc I'mreign genC.-'' Homo
logous ,c(Hitlliltioii is 'Cl low inscrtimif i wcign 
 )NA ;irmd
ITCreribilnaiw; ,lt clcrred (onthe basis (of wiir tinidiililt kinasc ii(g;i
live )lit'rol, e.
 

With proper (llgilterill,, it ;li)f)I ai' that virrallyny rantbe
;til e aell 

exl)ressecl ii vac(iiiia \itis \'(tIr. 
 M(lreo'ye, ie( )ro':ills irc girtl
ally itorcssc.( antid gly()svyhti(l illan tllt..2 lvidencafmIp )ir,!riat. 

has been ol)taintd (lat \'((ii tio(ll'ail.s 
 wt liilrrlor;tll a t icll-miitliattd 
ilinitelt r(sl)is -(s ii) tIe foreign its.\itVa'(illattiolrl will) rc(o lihi
liatlts 1l1;tt txl)iss ilteI lBx..\g, tirthiifltelriza viis I IA, anti th( cs
Ic l 
siliplex virus gly(ririn I) i\oc ben Sh()\n l prto,trt airantils 
against hallengc with tlt' ((rCsl)(inr4 istiti " -;tgert Recently,
the (ircunllis))r(z/oit stl'ile' rimll&t(Plof1'b/a.ml'umm trJ;' andallcl/i
parum (unpublishcl) have beenc.Xepressed ina Ivac(iilit virls Vcc(r anrmd 
vaccinated 'al)l)ite itsrab \N'crc shwnt) plr(dut untila) lics to tfit repeating
epitotl)(s. 2 

1, With fuqrther (rmlTiirlg it ima' re o)issil)et tuoohirtian Vlt'i
nia virus rc((illrinants thit exl)ress antigenms t'ril ulhi (lt)]CdCVchr)

clttl .'starges. If ctffectivc, snulh vait'uhlia \'iris recoim)intanmts illV be 
particuthly suitabhle for prol~Jlaxis of Malauria since th(' imluCtion if'the vaccine shmiuld be ire:xpi-nsi'w, rerigeration is unncessary, and 
medically skilledl-ersrrnntl are nrot re(luircd fiw administrati(n. 
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I. Introduction 

Since the discovery that N-acetyltn,'amyl-l-al-l),isoght uine 
(N4DP) can replace- the ,mycobacteria in Freicid's comeI)lCte iadtiuvant, 
the most powerfil inniunoadljuvant so far developed, first by Lederer's 
group and :1tilIseq(ently bul ilielendeltly I)y a japanese group, exten
sive .:tudites have b)een iiade oilntil thinhngical an( inIIItlnn )halnaco

logical ictivitics (i NI)P in a nn1tlh)t(r n)1'1inliVl(and nlli400 assay sys
' teWills. NI lils )(4e1 61un(d tn haVe ;av'r wide rane' n efects, 

especially oil Ihe natuoral andi acquiild (ltfe(nsc nieclallnisiis, of llil

iials. 
The itiiounnuadjuvalcvy to stimulate antige'n-sl)ecifi" iciiiiitte r:e

sponsts ni hosts, the llltSt I)P, siiuild l)e usefulpronminent activitv of' 
inmedical applicatin of hiis Compound. Hnowver,the folinwing prob
lens must be solved tel'Ore N DlP can be used as illadjttvaili to pnienti

ate vacciiies Ior htiianls. One o ite l)rII)Ileilms is that NI)P itself' IltSt 
be adninisteredh as a water-in-titinteral oil (w/c) tnuluision with an anti
gel tn ":tillllatt'hitinoral and l11,n-lar illillune' irsponsCs, particularly 
the latter, as (lots Iretll(l's cmllete adttil'vit , and that the \\/o Cenul
sion produces irritative reactions at both the inljection site and in the 
regional lymph nodes.'" ' This imakes it ilpracticable to use. NI D in 
human vaccination. he (ther problem is that the biological activities of 
MDP are so niultifold that some of the activities are more hariful than 
beneficial. 

For several years, various studies have been perforined to obtain a 
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derivative of' M D) with the least dfeleterious ef'T'ts, such as pyrogenic
ity, arthritogenicity, and (.I'( rs, and thle highest ad tjuvalat activitv by 
chemical noldilication of MJll and related cotml)oun(ls and to li'd a 
more innocuous route- ofladninistralion other tIlln ill.jetlion.
 

In this Study we searched for ;Inew NII)P derialtivtlV Ilet Ct(I high 
ilnlIIittiold jIIV;IIICV Whei p)ar'ittllrally ;iliisteretd with a ii(o"-il;it
tive vehicle andi had less deletrious e1fl'ects, eithtr local or systetmic, 
than MNIP and examined whtfer iliurti.,ll))t ide derivatives that in 
spite of their tigh atdjuiv. av disqualihu an gtv(;t fora e' ats inmiumi 
hinLai use (htrIOCtis e'ffeCts, 'xhihit their ini'reiit Idjob% theirIlel' eatI 
vant activities by oral adriniIllslratio with the iltiliiogen. 

II. 	Selection of" NII)P Derivatives ("ipable of Exhibliting Powerfl 
Adjuv, nc, withott the Use of' Irrittive\w/o ltuittlsion 

I Com/rn 1,M)n 	 o?!'(- a ih'.(/ /had/U t1U V)o/ aA/vi- dc iwtiv'/i uimtanlr 
nsin,,di/7fi 1i "'h' iintoiiliitavain variouis svitlihiciCu,hi1e,. activiiv of 
I)P deri\'ati''s syitliesize'd b\ Shiba atnd l.usuiloto, lactulty of S(ci
envic,()sakbi Uni\'crsity, mnd si ipplicl by the coi'l<l'y\' of l(cscaicfi Iisti

7 ntte. l)iihici Sivakui (o., ltd., 'liikvo, WerT Nx1iiiii.7-l. ' ''ll(' test 
C(i pii(nulIs v,.cre elissifiekd it ) ( -(-i -U-Aikvl-pilslshi )-, )l\ r 	 \I 
dh'rivaitivc's (T iluh 1) 2) :V - II- v'-II-M'r;Ilk\ I-h'vsloc dch,-ivi\t.s 

(ld('lh 2): and 3) 6-0-:1'vI dri't i\'cs f& A;-ac tylg isiiiiyl 
((;IeNA\)- (I -,)-A'-,cetyhiur;uil (,NImiNAc)-I .,il;iuiy-l)-isoglu
tai;ni"i((;\l )IP) (lideh' 3). lh \ w ',' 'xiuiiii'(i ilner oiu st,(Iif;irI 
0s.';IVy('011(fitiols lI'r abilitv t() m-1'r atuilbodIv mtt 'ir.[ c'h'vawtt 11u and' t 

ini fuce de'l;iveid-t,,'pc hl\'f)(-i. s lit i\'iItyig isi l iitlllst \'il lIil ;ipigs. 
In brief. five Iltart Icy ;ilhit+VCi niiei (lt'illi, it 30WOi pius wielit alilt g) 

per group we\re iiinuniiizedi bytiitra-fipad inijuctiol of test aidjuvants 
(standard dosz'. 1.1 cis'tallliie ova;iltiininian/iin;tl);llu (1-2 tulg;
 
grade', Sigilla) inl'riild's iunoimplt.it ;iil.ilivilnl,
lilposoliies, sqtalhi'i'
in-water (o)/\v)('.tiiiilsoi.in1uii phosphatet 'rtd saline (I'BlS), 
or piloisplate Iir (PB). uheavif-tvlyI 'lie 'iiidiitioin (f te hyltersen
sitivity (D!IH-) was exalliitil by de corieal ttSiaind sritilli anti

)vIlh)tliil pit'ipitiii level was est iitd thyIhlv ielnaiitit;ll'te plrcipitin 
Illtetfodl, weeks aft'r iliimimunizationt,3 ;i.d 4 \4 isletive.ly.II 

'liblc" I showi unlike 6--stearovl-\ lf)Pl(1,18that MI)P itself', 

MIDP) andt illiost of' he (i---hlrnchled higheI' fatty acid dtcrivatives of 
MDP (-;1lnwork as i lotenit adlUVant in stimulaiting the primary 
imiiuntle reslponses, either Iumoral or cellular, against ovall~ttii, with
out tile usc of, w/o etutllsion as an; adtinistration vehicle. Abov( all, 
6-O-(2-tetriifcylhexadecanoyl)-MI)1' (B30-M ID') exhibited strong ad
juvant activity in cotnbinaiion with the o/w e'mulsion, liplosolhes in 

'
PBS, or lPBJ.1i2 Be( ause. nonie of' these vehidles Wer'e irritative, and were 

http:isletive.ly
http:tiiiilsoi.in
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AIILE 1. I inmunoad'juvant activitv of Mi)P(iIii vat i\'cs ad II I it istered with variouw 
vehicles - I. 6-0-acyl- or -alkyl phospho-M I) 

Stinmtatfiol" oif,-Ih/011 lrionin ltion of D7"I 

"st adjilvanit I,4, 0/w Li/s10m1 ImlBS] 

MIDP .+/+- .-. _ .- /_
MD p ++-+I'- +-,-

1,12-MI)P /-- -/+
LIS-MI)P +++/+++ ++/+ +++I+++ ++/+ 
118-MDF' (V)++/++
 
1,20-M D) +/+ +-+.+/+ +/_
 
L22-MIP _/+ -/. +/++ ++/+
 
130-MI)lI +/++ +++/++ +/+ 
 -+4
B30-M ?I 4++/+ +++/+++ ++++++ +++/+++ 
H31-12-MIDP i-/++ +++/++ ++/+++ +/t
F46-MI)I +/+++ +++/++ ++/+ +/+


BH]48-MI)I ++/-+ -: ++. ++/++ 
 _+± 
3,BH4 f8-MI)FI (Set) ++/+++ --++/+--+ ++/+
 

B 4-'t8-NI DP- Lys-I)-A.la .++/++
 

LA I8-P-MI)1' ++/
 
LAd I6-P-NID /++
 

"Ar-bitra;:-'bil aut l(r:iI..L; otIll' saille' criteria, graded with a IIlxillmilll tol,+++ (tlSIIII 11Ill 
caleh 2 anti :o). 

Abl rvial ifils: 1. = line'al m N1; B = a-bralwhIvd ac'vl: B111= 0a-Iranichc'l and Pl-11\(1roxylated
acyl: L.A = linear alk\ .I miunrlial = ltlal nu oltulbonlldbe llls of ac\'l or.alkyl grouip; N I)II) 
(Vii) = Mnt NA'-l-V-l* -iso(;ih; NI)P (Sur) = M uriNA-l-Sc-l)-si;i. 

I XIBLt: 2. htit'lliitlutadjivatlt allctivity oI NIIP dcrativcs administered witi various 
vehicles - I!. "-NI DI-A'-a(i y- or alkyllysine derivalives 

Stim ulation of'.. b prodnc/hm/ili~inclionIolD 7"11 
AdmihnistrationIrhirh'. 

"Pl a(Ij./,,.,it 1I/o ,/,t, Lipo.sm IB/IS 

M DP-I.vs(L 18) ++/+++ +/+ ++/++ +/+ 
m Dl'(\"al)-lys( I..18) _.± ++/++ _/_
M DP(Scr)-I.ys(1,1 8) + ++/+ -/+
 
Ni DP-Lys-NH LA 18 +/++ ++/+
 
M)P-I ys( LI 8)-OMe +++/++ +++/+ +/+
 
MDP(Vii)-I.ys(I8)-NHILA18 ++/I+++ +++/++ -4/+
 

Abbreviatimis :irv cthesame ats ill table I.
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TINBLE 3. Iini inoadjuvant activity of MI)I' derivaiives adfin&isracr witiih vaihis 
vehicles - II. Gl1cNAc-3(1,4)-NIurNAc-I.-Ala-I)-iso(;n and its derivativ,'es 

Stir elatiio (?I A , pmdu,1 i ti(ionind/ilon q/"/ 'I7l 
Adainin.ratin vicitjb' 

lest adjtant '/,, ,/it, Ip.i/,,,ut/S/ 

;MDP ++/+
(G)I) / 

1,18-G M DP +/+ +++/+++
B30-GXHI)P .+.+./++ .+.+./+++ ++/++lH4-GNIDP +++/++ ++/+ 

Abbrv',iations aiv thesam e as in falc 1. 

easily metabolized, they were considlered apl)licable to humat vaccines. 
Table 2 sunmarizes the assay results obtained with N"-Nl)P-N'-acyl- (rI
alkyllysine derivatives. Some of theii given with the O/w emulsion or 
liposotlmcs stintulated antibody )roduction significantly, but could not 
induce DTi-. Among the( dcrivaitives, attly acidlGM)lP an a-hranlched 
derivative, B30- MlP exhil)itid a(iuvancy i,-respc, tive of the vehicle 
used for adillinistration (°Tble 3). 

2. iiiiittoharntaca/aiiiao (icia activitir. Wo M/tat r i/h'(?ad/ si'ivral AMP 
derivativers. The inimuuol)iological activities of' acvl derivatives of' MIDP 
selected Ibv screening their definite ailjuvauCy when adiIistr'eCd by 
any one of the non-iitaive administration vWcihs cid lhoseI of sotte 
ref'rencC c(lil)tunds Wei'e collt);irl itn sever;l il vivo assay systemIs 
(TAble 4). B30-MIR in PIBS, unlike either I 8-NIDlP or M Rl)-Lys 
(LI 8), is not pyrogCnic when given intraveinousl' and does not produce 
any heiorrhagic necrotic inflaniilatii ;at the site prpar,-d by Iltyco
bacteria and nocardia orMDP I)Ilus OValUliiiin in w/O Cetiulsion.*+"" 
One harmfil activity of 30-NI)I the physician liust be aware of is 
arthritogenicity. lowvei, as shown in lable 5, the atthritiigenic effect 
of' B30-MDP fbr susceptible rats was noticed only aftelr repeated injec
tions, i.e., daily injections of* as high a dose as 0. 1 Iig per rat for 2-3 
weeks. Tvelve daily, sublcutaneous ahninistrations of' 20 Mg of' 830-
MDP in PBS did not induce any detectalble polyarthritis, though sinui
lar injection of' B30- NIlI)F in NI K KOLI HC0-60 (a (Ictergent for ntedi
cal use) resuited in iiild arthriti,.'' Thereflire, wc believe that the 
arthritogenicity of B30-NII) May not seri(ously dist uirb its use as a 
potential adjuvant for vaccines, becauSc the usual Vdecinha ntl schtedttle 
does not involve so frtecqut administration at siout intervals of the 
immntunogen. B30-NI)P was shown to cause acute joint inflainrniation in 
BALB/c mice by one itrmvenous intection of 0. 1 ing dose in PBS per 
aninal. But the induced joint inflammation was very itild and corn



TXBLE 4. hnmunopharinacological 

Acti.itIiMDt 

Increase of nionspecific resistance 
Shc:l' mouse (E. colt)"' 

Pyrogenicity (raibbit)l 2 
intravenois 
intraccreI)rovti- rictnla," 

S
Polvarth r it i 2 

MAf)I-Lys(LJ8) 

+ 

+ 
ND 

ND 

ND 

_ 

+ 

ND 

SHR/NCrj, Lewis & Si) rat; repeated -

Acute jint inflammation 
BALB/c moose: one shot 

Epithelioid granolonMa (g.p.) 4 

Hemorrhagic necrosis at primed 
site (g.p.)": 

Heal strip contraction (g.p.) 2' 

Activities art-scordcl in ternis ofrthe relative potency.

In IBS (in NIKKOL HCO-60).
 
Not done.
 

activities of lipephilic derivatives ofMDP 

LI8-,IDP 

+ ++ 

++ ++ 
++ +1 

+ ++ 

- _ 

+ + 

+ ++ 

B30-MDt" 

_ 

++ 

+ 

+ 

-(+)Y 


++ 




TABLE 5. Arthritogcnicity of B30-M )P in SD/NCr i i ats 

lhicle 
Dose 

(mg/k) Route 

No. of 
daily 

injecti.m Sex +/76tal 

Polrarhritis 

Onset 
day Severit 

lntralipiP 1 
NIKKOL HCO-60 1 
PBS I 
PBS 1 
PBS 5 
PBS 5 
NIKKOL HCO-60 1 
.. . . . . . . . . . . . . 

NIKKOL HICO-60 0 

PBS 0 
PBS 0 

f.p. 1 Feriale 
.p I iFcnalc 

s.c. 12 Irmnalt 
s.c. 12 Ic 
s.c. 21 I'cllalc 
s.c, 14 Male 
iv12 ci mhal 

....................................................... 
i.v. 2 Fetnalc 
i.v. 7 Fenac 
s.c. 12 Fcmac 

0/7 
0/7 
0/9 
0/8 
9/9 
8/8 

10/10 

0/10 
O/5 
0/5 

12-15 
15-16 
2-9 

!3.8 (severe) 
9.5 (moderate) 
5.3 (mild) 

........... 
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pletely SUbsided by tlw 3'lor 4th day afitcr the injccion ('llshio Kogal et 
al., Department of' Biochtiisirv, Kviishii Univcisitv l)eiital School, 
unplbl)lisihrd). 

3. tVO'- , m a l( (l'n/ l / lii(IU U ,'/UpU 'IJa ?' /li h1omali?, t'ac
cineA7.ligtle 1 -ltiw . lilt' st-',l "(l iis. (indihittioi tf' I)''I11) iclaullolshil) 
n wt'l\,vitilt'gtiltwa pis I cri\,il li lr ial p i(I lojtcioll of,1B3(

is(rati(~i)II t"1 1 ( l~tIll wI ,I i (i'~thc'1,.i(-1 iiB3( )-*NII Wl ;ill( IV ' (jipo

sillt's, )/\\ eli1nilsion , l tiI\allii i, inll liS isidl (h45e- MIc)lwlent 

;illliilvl l tl ill w;lir-ili-liiili il i l ititlolsioin. Illcolli illllioll with 
aliV of' the itll h.iti.. liiolig w tlIh 0/w 'ltiIlsilln i I lt lalipi( " ,an 
litr;iveoils f 4il 4lliltl for (hcli1i,:lls , st'iittI to bc imiost c tiV. 
lit lIln N\llii scrIl'l'(' ii;j (11 C41li"iHts;Itili q ;illiti 4l)4:i was tl (I 'I i ( l Il illt~ililla iI i, i (1i-. '2). .As sh. \i( *' iHi-o naiit!li i t 'r 3 

,11c' sw(.lli",,a illia'ii11,c(11m ) sii.iIlils( lllgrou s I -i il w hrlli'om-i
 

,'/c(I will, i Ils ii.illlS irr \l .ititsjtllI llwll gto lt troup4iin( 

\\' itl io-N lo 'i 114Owi s ;i. tili l t iiil l atl f'1 iiIJi( 
;lin t,iil](lied I" hiv idoslge i p la.ilsr\ .i with lilposo;iis f PBS,
 

(It 14)to h ili( o on441),ilh i(I giiilitlliil;i f444i i i;is itt) CXplvS

4t.1 .44/Ul)) 4'r/l17;)-,111/ ,0 U,t U(I/iCt/<t. / , U').4. Usefu'llne'ss hals so
farl~i' i (de'iii 4;i Wilth: I)iifl ii,:;s oihu iii anti hli41 1ii '! gh io liu irit'd 

-A-AVit Iit'c, \iiii'lir flnioitin guinea'; igs"< ;tlid itice:; 2) P/atint
'tUodit, /tUiaht'l/ iii t04iM115(lii(M 'i tt(IWi 1 tiielitcolU i' ialiltcs in 

•A1/t,o t likes: ail 3) hepao ii is B siti liti V;I(.(inc tihat was isolated and
 
I)urilir t t'()11li i iitait l)lislitii s5r. 1 7 PtIlt~la t.i ;l1. , who siticid

local anI(l the SNstcili lit'ition O 'itd iiioniktvs inoculated( with Pfalci
/rTi ilntlliit"\',itll 130-NII) ll1 i[)lipolsonits, clncllud that 
 t e addition 
ofB30-M)lP ca-tI!uscd s501 local and gttie'ilal teiactions as weil as heilalo
logicall Mi I)ilil)gic'al cIha 'ges, lI)111,of' ilticn were,
ill so seveC that 
30-NI)1' cotld nt Ibc)ustcd is ainlijutsiolI 

III. 	Attepllts to Stiiluiatc H-ost's hnil-ine Retsponss1 b,OrIal
 
Adniministrtation of MI)IP lD)crivatives wit 
 Ia Protein Antigen 

Much eftortilhas )een0 ltlalc to Ininiilize thc harnifuil effects of MIDP 
Nvithout (IC(:I'ectsiig its ittilitli (istillitlttillg iclivity by (lillical niodifi

,caliori (if'
tIlMoleletL , 'e'stliitg illthC syIIlhcsis 01' a i'ewcolipounds
SlIch its _aliltlvl)_isolglt tmline,,tttul e-a(stllttUrainl.ester 
(niiti rthitidCe) and9 -32-:MP.-I 'viany iliUraliyl peptitle derivatives,
however, lhave l)Cen dis(lual ifiCdI for tLISt asilI)otcntial a(]jtlvant in
hurman vaccines, inspite of their high adj u\,an:.,, l)ecatt.Se f their pyro
genicity, arth ritogenicity, and other possi)le delcteiiotLs efl, ,is. 

http:l)ecatt.Se
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The discrimination between bineficial and deleterious effects in
duced bV biolOgical ICSl)Onsc imtlifiers stIchi as MI)R is iatdhsub jcc
.,'ely ani consC(lUentl', it is not easy to toiniritize "hartIful" activities 

without decreasing the "useful" cfects of the iininlulltotduaIttors in 
question. One of the wyVs 1to Use NIIP d(TivativCs that have strung 
adjuvancy iut cantt(Ot be Usei bccausc of their "haitfil" activities may 
be oral administration, by whiClh I()st (fthc dclcrious effects of IN'lDP 
derivatives that ate not iced it, );rcntcral adttinistration Itay be 
avoid(le. 

Semisynthetic, lip)philic d('rivativcs of (;l'.i'Ac-f (1-4[)-NltrNAc-L-
Al a-D-isoGln-rnwso-2,6-diattinoII iclic icid (Apn) (( ;N P1) were test-I 

ed for their adujuvancy to stitiulate circulating anti-l)wittc sc'uil 
albutnin (11SA) antibody pmhtIctioin by (ral administration to ,nice. 
le-st atjtivttts ((;NI-t0, -8-,, - 123, and - 133) whosc chemicatl st,,tu- s 
arC illustratCd in Figure .-,weric irelpared by chemical t dificition of 
GMP; is)latcd frotti hAdl A,I actobacillus,z:t' lantartrn cell walls by 
combined catalysis by NI-I '-cty1ntittdase ttland AN D-alanyl

-
rnes)-A II,CIIf101W)pt iofi S( aS IhCS(ril),d in a .Sel)ar-aj( pap)cr 21 ., test 

adjuvant (0.5 ntg per in)usc) was iticoiporattd with BSA (I Ing pcr 
nuouse) into lip)smitcs consisti:g (4 synthetic lecithin and (loflrstcr)l 
(1:1, itolar ratio) and thc resulting lipo)sotims were givtn by gastric 
intubation t git)tl)s If i to 12 lIB\IJI/c mice (ti day 8 and 1. ()ral 
administration of the ininiti n iligcnIlipms(mits was repc;t,( I()tt day 27 
and 28 as a o<s,., inthe sittte way as the ptintay imti zti.tio. Tc 
anti-BISA titihodv Witetwas d(tttttitct ot strt specimets alt on 
day 33 h Ite palssivc htetliagglhtination (PIIA) tCthodI (:Sinlg ShIccl) reld 
blood cells trcatcd with giitaraldchydc and c()atth with ISA. Anti-lgG, 
IgNI, and IgA levels wereestimitd bty. cnzynic-lim-kc(, initttniosorbent 

tassay (EIISA). Details ofdthe ttthods arc dCscrilbeC ,'attlv.' 
ehbl6 shows that thelttice receiving oral administration II,any of 

the sCntisyrthCtic, lipohilic derivativcs of'( ;Ni):; and S-, in liptosotnes 

"TAi.LE6, ,d\l vt tIfI tUCI ;Icy (IeIiV;I iVti ,notG'I, 'I aIIi IIini isteeI with IISA 
(t Ing/uIIuise) if liosollitcs ill pr(ItutiI oiJlJi-11SA aItibo(ics il FIAI ,B/c mnice 

ELLS,. (mean t SE)141sadjpi'ant 

(500 plainm) lII (2") I4o(,(S.1. y I 4A1(O)4,, xI00) h,,.(Ol)x,,XIOO) 

CNI-40 4.5 ± )..t* 6.0 : 1.9 164 10 2H± 6* 
GM-87 5.7 ± 0.8"* t6.t1 21.7 '63 .1-2 881±2tP 
GM-123 5.5 ± 0.8 *' 32.32 IBM 185 ± 24 56 ± 25 
GM-133 6.2 ± 0.9" * 97.6 ± 32.9* 1I4 + 22 96± 31 
None 2. 4 0.3 t± _ 0.5 t.Do_ 16 10 ± 3 

"Raio I'IISA unit ina st 5,to,tha in t rcsFt -c('(ivc <otro
Y," SigWiantm differevne mud~tr~ r°PO.0, * P<OI ).
Iq,Students ttet 
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ShOWdc~ ~ CIV t indctiftl'Ct' dot i- HS1 ailibod jcs, both IgC~oiitoh of 

and] IgA classes, as comrpaired wirhiiu (011e group
co(11 of' mlice orally
adiisicd( %viih BSA aionct ill uifosoilcs. Aiiionill((lo foutonipout-IICIS
tested, GNI- 1133 sco.-mctoLi lavt tilt 11icst adJuvallick. het Iiiicc ill the
tCst gioujI)s gMtintd 1)0d\('It' ~i ltIil hotIi)tl oiiigoi~ 

11011 period of ove ode hRlonlh, thOLgi Ilk) 11CtIl~oogitihl M' C(iiCO
ehItiiiieai (Xaiiations, have~ soi liii bcc xIbrih 

VVhlt[iter oral adiniiiistrationi of 1ilt (ct aitl11tivaIIIS e'iu Indtue cell
illetiiawtd lIIIIIhhj(\'t such ats ITFl I aind raist' Scretory antibody htvel(.s or
1n0t rIhilal [15 to lbe cxatiI 1(& 

3.0 

2.5j 

U.pt some$ 
L-is PBS 

V)~ Squalene/w
1.0 flntraliid' 

0.5 

0 2 7 21 63 188 
Dose (p~g) 

CFIGURE 1. l1WM1U1 ' 1fYT I (t tIjeal rtiou1) .\giillSt lbin by 1130-MDP
in Guine~a Pigs (3rd-(wcek) 
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Potential Mode of Action of Adjuvants
 
Used for Malarial Vaccines
 

W. JolIN MARTIN AND l'REDtRICtK W. GE.iORGEut, IV 

i)#'partm'nt 0/ Pathology' 

University ol'Southern (aij,'rnia School ojAlriinme' 
Los Antes, (A, U.S.A. 9003' 

Int roduction
 

hnmuoohgical adjuvatnts ICfer to cotmpountds which, when mixed with 

an antigen, will cithance the 1,1inu1C VespOse to the antigen either 

cJuantitativelv or ualitatively. Tht prototypIe, aid still the ItIost effc

tive experimental adtjuv:tit, is that developed li l'reund., It consists of 
an aqteous solution of' antigen ei Itllsified in light 1itinral oil to which 

non-viable Inycobacteri are added. The water illiletmulsion creates a 

depot effect allowing 0.t' the StItsiIWd l'eeilSt ()t'iIlIlig'n, While tftie 

liycobacteria acti\'ale the celllar elecents )f' (lit'initntlc system 
attiact.d to the site of, antigen inijectit. This lottulation enhancus 

both thefiitmoral ;nd the cell mtediated iituie rcspotiS. Freutud's 

complete ad'juvamt (:GA) has been used il r may of tlie experimental 

studies dem' onstrating ;at1i-malarial ittitilty ill prilIMItc and non-pri

mate species iiiiiritizcd with itnaarial antigens." Its Use illltlan, how

ever, is contraitdicatled bec;use of' the ititIlISe grittutlI1MIatoLts inflam

matorv respoise agaiist the: lltycobactcria. leading to chrolic ulceration 

and scarring. Other cxpcrinent;d ,idtIvants have tended to be less 

toxic, but also less effective, than FCA.Nevertlie-s , an analysis of' thv 
various activities of' these adjuvants has helped pr'ovide insight into 

potential a)proaches to immune augtentation. 

Overview of the Immune Response
 

The inmmune response can be viewed as occurring in thtee stages (Fig. 

1). These stages ate: 1) localization of'antigen to speialized "antigen 

presenting cells" (APC); 2) presentation of' the antigen, in association 

with niajor histocomlpatibility complex (NI HC)coded components, to T 

lymphocytes; and 3) lympliocyte activation. Each of' these steps is 

influenced by niany variables which can have a profound effect on the 

nature antI magnitude of the evoked immune ,espolse. 



'-(al)*(n1iiS 4Jill( proes I I 4 114.lli gtH mallkes cotc \NlIl ijpro~aph
priaite APC, sucits 615and414XIi4l111\1l4(4145 (I('1il itv(all~115
tills ill the skjin a44 n i i( k'riollj((l nd44(114ll( Ilar reg4ions (dIIviII

p 1., 5d t'eS. 7.''1 is ste i(IS sISgI1icr1ll itcllcj(\c I ImVilIi Irilsf-4' (i
viii till' 1444(15\'il d 144m \ 41411aic5, 144 Ilt ly'444Jp4444 flsslles.

Alu'riii ivt'l\, lllaA\P( 4414 Iiig;ic I(4 tle Sl t' d4 i44t14l adinistration.41(44 

Ilii'i' 3i4Vbcl 4n'44iital b\1(acces hi 411 I r ic wchb 'li: 
;11(15 acti'Itc C: l444m14l l dJltlt hilly I) VcaII ~ 

Zillion.i( 1444(Im a14d plll4144aliis 114 (dI 14 144 (4li-t'lls 'Ila aN4l41be 

I-~u1c o ttll 5444h444 l)44111 411cl1.l S'c 4(d Iic (l44lilt'l t'Il('44jl 

4(~sj)I441hl14 AN4. 'Ihl~p.,44;1441.II 144(A 4 TS 144cly ever,(Alll 154(14i 

U4N1c/cJIiss(44 f ill , 41 14554i14M11(:wT irll. cis ill(h.;lI 4lgittliR 

(l.Iciit.ll (jclIlitas4(4 T11 (Silt(I (( i \II41044tpi54441imdc lil's ~ A,11 Bsill\11s41)5 cm4(li)i\Tl I(44ias 45()fv)4 lil, 44l4'1 ]14111Iitai is~l~'
dependent'- mt4li I4l a ll i54u Irvd( it~ i1444444 III 4lMI4l' 1(f Illc APC 
and4444J l l\ ill()b4 (144tI l'4 V' t(I... illcl c14444444l44111ll4445'5j144445lit'441'ss 

phases.11(lw 1111a iuI(4lll(&T4411iele lis44 
 16- illicl ant4ibody-14444tu(w 

The4 T (cis 4i' trirIll' 5\'44l4('5i (d1limr14 kill I (11, 1I)Ibv lIt

possibly 5114 1144ly'IpimplkiItS(4144 

AN~
 
Sti444I~lI;o firor ((SI) 20) and4

44i(l 1y14ic(' ti(151111t (MAF).I ic~ 1I. 1, 1i4444Ig with1 Sjl)(il( ant4igen4,

wsill i44( II( T14he4tlper4 tcis I() rclt451 Inicu4I~lkji 2 (11,2). 
 '1 11, 2 
acts5 1as it 511444W Signal4 iitlo)lg with1 511('ilic 14i4i44q o (44it('ac4iva14 llml (d
514'(45im cfC( tur I ctl.s. , Thellse clls in(l14tl4 

2 cell44X('s whl~ich kill by\
dlirec 441t 54411Iwit ('ll: (ells \\-Iii It kill bya41144gt' ril'14 i14 V itl4s 
ll\'lI4(41w4 a4441/m, 44144444441 hIltc-lItI444; (Ills whlichill l44iS11 
phillges t44 b4I4III'4S44ii(I;: 

vlk t4(44o
and1 ce'1ls whlichl c('S(kt' gralmm14444otls

i41l4444all~i44 l'.l4Iict' class idf T hlperI4 tills appal)1 114 in1teract
dIiretly\\,sili lt Ill i M44It4I' l)44441( B3ttIIS td104(441lligItlI 4(I45IC 13Cell growth~l and44(illcii(4' 14141o filtors wh'ich~ 5tii4441It11 ccitll 14llit4' 
[iolnd4( i444int414globli44 syntheis. Bwl(411, I 1 and1( I(45i)l\' Il, 2 also(
act its il]ll]lo..lllo,,signalls 2lo' 13cell ai t4i(14.' -, Ga ii4 a 

http:l.Iciit.ll
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TABLE i. Conditions which ATfct Antigen t.utalization 

u)fadi
I. Dose & ,m.ut , i list ration 

2. 	I)eptr antigei) 
Alum Ads rbed. Sap(mtoin, \ it m1in mulsion 

3. Antigen delivcry 
a) Naint-al ( )sOnins 

IgN1 Antibody, Fibrnnecill, Platlets 
b) IBaucerial ()psouiins 

l.tanus, Cholra, eic. 
c) Block ( O)olymers 
(i)Lip)so)lies 

localize prferelnti;dl, to the draining lIn;)hoid tissue.I,7 'e inherent 
allinity of APl( boi a wide varicty of bacterial conponents mav explain,
in part, the "I(jU'vaiilt city of antigen co(inplexed to either tetanus, 
diphtheria, or choCa toxo(ids. ( hileia toxin consists of two poly'peptide
chains; one chahI binds toi cell surface r..plors, while Ihc :wc()nd chainl 
confe'(rs it)xwit\. cIt(t stfilc(i' bitiding cliijs o)f choleracll toxin 
have [een (',)lj)ied to ai"ge'n 111(1 sl,)wn t, ethciP('e tlc intnune 
Ies)olse it) the altigen. ( :("mu Haini ,t A has hwen silliilarl used, 
bound to 1100(r cells, to cilan(',, 11ti,)'o t(ill ittltitttnog(niiitv. i 

Jl)posollnes hay, I)en eiiploved to 10C(.US ('n(';1psiilaicd mnaterials to"inacrophages. 'lt ( lmposition 0)h 1ilosoities can have significant
effect i ltheir ability to) syecific;,liy lo5 ,	 tl ( [hi , iuliicio)liihagcs ;11vaiots organs. ' The stability of lil)osollis c'.l bc itcreascd by exposur to 

,)snlitiitl tetlt::Ixle and Su1(h osmi'ated liposomes have found Use it) 
experiiental \,acci(ins. 

Thc various ptentia al ))I-Oacl,,s o l)roviding imoire effective antigen 
localization to the ilimune svstemln art sunnarized in lable I. 

AN IMIEN PLREStNATION 

As indicated previously, a rate iinfoiting step in 	antigen presentation is 
the density of surface Ia antige ns on APC. An increasing number of 
substances have Len shown to be capable of enhWincing the expression 
of la antigens. These include gaimina in terferonl, interferon, inducerS, 
and even simple compounds sUChI as bcryflium . While ad,uiVants have 
not been specifically designed to selectively stimulate la antigen expres
sion, several of' the more poweful adjuvants (e.g., FCA) certainly 

-achieve this effect.1 Interestingly, this function is not retained by mura
myl dipeptide (NIDP), a synthetic analogue of the malJor cell wall oin.
ponent of the mycobacteria used in FCA. :'1 

A more signifi-ant problem exists if effective interaction between the 
vaccine antigen and I-i rnolecules fails to occur. This situation migh, in 
part, explain thc adjuvanticity of strongly immunogenic molecules cou
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[AMI. 2. Eniihaulteten t of' Antigen Prescntation 
MIHC: AG Associat ion 

I. 	 hiiireastcd expl-'ssion of lass 11 tIiecues 
a) intrlferon 
1))int,'rferoi induc'ing stbstances 
c) Itiacroplhagc activating factors 
(1)berylliumll 

2. 	 Substitulte carricrs
 
a) bacterial Ioxi ids

b) keyholeh limpet hiclniocvanitn 

c) 	 illlclza ,ind \'sicair stoMatitis virus 
if) vacuiiia viral vctlr 

pled to a vtccine antigen. ITittiuneIgelnic tnoleeuhe may pIovide a 

substitute Carrier eaplle of 'ffetive LIaintertctiotl. (JheCnicill coupling 
and even simnplc mixing have h ccu cmptloycd to link vaccilt pcptidCs t(;
tetianIs Mxoid, itcthvlittcd I)ovifle scruti lmltiin, keyhole limpet 

hetnocyaniti, and cithcr infltteiz;t or vcsicitl;r stotimatitis virus. Using 
recombinant technology, certain carrier cletrilritints can also be syn
thesized as (lirect extensions to the sp.cific v;cine antigen. One basic 
problcttt with this appro' -it is that T cell illctllorv wottld bc specific fir 
the sulbstitutCd earier rilthcr than for tic it tual lthigct. Ittttnttnizit
tiotn Iight, thcrcfiorc, wit givc lmg-termitrttco rv or recall (It re-expo
sure to the infection. Itaddition, the use of, ;ttict o \%lhich ,ilindi
vidual is already itimiune call occassionally itl(ce so ;allcd "epitope 
pecitfic suppreSSion" rest!ling in atlinhibiti,,t of i itinitv to tite 

attacied vaccine ' litere is also citcertt ti;tt thie tseii' 0i'ITIiget'ili 

substitute carier Might IdV('rslv afcct the itItItune rcsponsc to thecarrier ati yither Sl)prcssiing sttbse-clIeIt iIIittuttity or intducing 

an adverse hypersensitivity response. 
An interesting approach to promoting physical interaction bctween 

vaccine antigen and both nortial cell suriacc itttigects and inltitititIo
genie foreign viral antigen is the lse (f vaccin ia viral vectors." This 
approtch liay have an additional advantage if infection rsttits in inter
i.:ron secretion, inUt it also &arric the risk t1' untowalrd infection in 
tuottiune pIpIresl)rssed hosts. 

A suiitiary of' sonte of the ltitential approaches to enhatted antigen 
expression by APC is provided itt alble 2. 

LNINIiIOCYTF ACIviION 

The ciitical role 0'"if 1 in the early phase of lymphocyte activation has 
been discussed previotsly. FIxogenously administered IL I has been 
demonstrated to potentiate priting to bovine serum albumin in mice. 6 

In these studies, the timing of IL I adniministration was found to be 
important, with the maximum effect occurring when IL 1 wis given 
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cyclosporin selectively inhitis C Nil, and tile develtpIIInIt of drIugs 
with op)posing effects is 10 he expected. Viable organisis 'are geiwially 
more potent in eliciting cytotoxic T tells (CI) tital nolon-viathh' anti

,IlfeftiOnM 
antigen with I NI! ICIC!'TI. tit litittedl, It)tver, 

gens, loSSilIV lCe( ittcSC allow'S efVCt IVC association of tle 
atss tttolt'fults. C lie 

using I\'ialv \it(' ats was Siijtts with 1'inften ZaI. "
7 

All phas's of the iIltu rtl)(esponse ;it' contrtolhd byI), supplressor
II1echati;snt s hIIillit it of'sutIIl)tFssion titi,' b~e atp-oCtt iallv tstful tchi
niI(ttIC for in ul l ttiti Tiollhus. cc'rt~ill (,totoxic dru-tgs, Such ais 
Ara A, cyclolphoslphaildt andq~ cotlchiinci, hlal~t bet.ctil sholll to en'lhance 
bo~th fltiiii l and cuiilltilar iliilinimv byv Inhib~lillig Suppresst or Ilit-tha

7nisilts.' l)ext;lti ii iav augillit, i h t ellulat' iiiiiiitiiit, i'esl)oise bv 
Sp~ecifically inili ititlig d lh i e (d'ha~Inaiidct~~~<t,¢t i-Iv,- Sill~l)l-(.sslii" 

It Is calr fi-ollil dwlt folit' tllq ihil I grtui+i ltp lwt l l to achie~ve 
ii lIIti u n t' i tolhC'i l ' I I i v\~ ill tic t IIIit t i C I N. I t I s Ai "(, a p p a r 'ien~i'h oiw e v e r,, 

that mttantV a'ets il' dJuvaltt at'tiVitv yiit' to bu fully defint'd. 'TheVet 
' next Section wvill idlentil thittio isses of tm(1 itt 0t) cvlol)tnt 

of clinical adPiV;ttS. 

Prlac~ticali ('oil:+ iderlitil~lis 

adjuvtlant (1id1111cl~l<; or1 other+Ani ideal fori il~ l itis( \\1h liialariai] 

canididatte \'acciets lits vet to bUt hi\iSiti'. ('Ctiti n IaSj( C't''iteria ';ill be 
defiltcd fir Sutich a toilttiottl. l tr t'xiiii1t., it sltold augllent tile 
developieittt of 111i1u1c' l)tlsc. w\ltc'tit'i ]itorIl or cellprot'(cti\'t, itttttt t 
mediated I bt'ot I 'h'l, itttiltliltlv sihotultld bhc' x t'tsst il t1 silte of' 
potcnitial invasion ofn tlt tliol-tct. ltc adlu\alit shld( ttot disrupt 
nor nial itiuititttot' igttla(otpalt \' fort' iit'r toi'ttttl Self antigens or ' s 
unrelated fo'eigti tlitigens. It Stould eItloll-iiatttiig to tissues, eisy' to 
adilministe, itltt iantdxlltie. It shoulld he t'tlCttut'alV Well Chlr;iteter

-ized anl evokc utnifo'ttt rte lstes ill difteitt ittdividials over a rasoll 

able dose range. 
Several itpoi'tantt ttestiotns ttolerlic theIcevololltillt and selection 

of'an l l t, ir Hli \Vtti . Whalt i t,')Cfoj\<itI liil nt!.<C F~ir'st. Of' 

s(t.tt'/oit, iiresponse is imtost (Ics'tl)lt Ill ih(t' (i f; ti , antiblody 
•may providt ,ttficieit ittotetticli t'\'tti itt tilt ellntelbSof coiipltie'ntt

fixation or opsoizilt ion. (it lhet 11(h'halld, ielrozoite illltUnity is 
more likely to involve CNII inciitthtisitis wicit, ias vet, a te poorly 
defined. Adjtvants are tltic t jttdedltsititM thte o titeii ability to 

.enhance the priinmary Itntiiitit i(1l)l)tse A male ilr1111) tint action, how
ever, is the achivtieit o'i mito', tffective piming leading to ital 
increased sec'on(dary r it tonl to greate' )ei'sistetc (if til liiitlory 
response to rechallenge. 

Given these goals, the Incxt question is: Whatt is tie rate limiting step 
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(spnse
this is loivalizathi, m irttntatiom. (or ac~tivation w+,ill delcr<'nint, t(hc most 
appropr)iatt" (\ty of.t'adjtv tr . it i'i/o assays wvill Itt' r'cc 'd( isoate and 
anatlyze ca.t 

in tile immunet r tilt malarial vaccinic? I)clu'dihg ot)t whether 

()I these stlls atn(d I() Ilfitllitc ie {1d1wIm ilitlrvtllit o \with a 
givelt type fa .dj al.t 

Our ]lboratlorV is UIttTtlt] itvtustiliating tie i)trctiil use fdai litman 
B cell derlied II. 1 72 as a rtC'r to the it'Olifeiative
01' Culctl htllillitll Tl ly l11Jhtmytis tno varicms 1llit()gcins and~candidate 
vaccilt. altigrlts. l' r'sultls fror, art11 sl\.' thllmt stit ing, rifte itunlil
rnOl tetittiating eft l of" II. (l nyl hdllagghiltinlil (lIlA ) re

elr:.+ (lill d respomse 

1l tit 
Slrisc O f ill c htnlttat "I cels rt' lisplay'd ill li g re 2. Arnti ci call 
irc sul)stitttwd tti lP1 lA mid ll' irlig e t ctttl bc ntastli'd by 
-icchallctiging tillt, t'll][l'-cs \,ilh ltttlm o otls mIt lllt 'fdtt Iltigrit 1-2

wccks latwr' 

It tei l ,, IlIct\i Iotilc (dtIjs I (w it., ;1f Itoists ;t itlVfh t acrtadl
 
ai l (ta cs mIt ll t'IittI td II I f. t loopn.s. ( h1 itIsr I I)e R
 l,c I i I i'W ( t 

Spe ciircatly thl sc c(mrtpmttetsIlIIeI. Ilir ; tci ;IttisIIl Ie I I' l 1rI r tic

. 7tit anllllld , ill pltri(1 l;1llvli tx; , (ill( es t t s(I+V I lt l jtl ,SSiOt lg. 3l I 

T fevtlcr ittetsc ( thptIc cmll nil, illIct lls(ti th ;I(I i\Iant iciyt andI ; +I I . 1 l i c ash,' . v+a U i t A SW Wg ly , h r m I n i cct d ( i l l i vr n t S . +l i l CI.', c l l ' l 'il 

Rtcllttn flin tll s iftiicatl llsi tatle,'it lis ttt'" ilgt o plaf siglsifil anut 'Cdt"ill the,/ m '111o rl ltic (d,huill > t l."1; " llhc, rei milp~skic+n ss (dfi ll .Nil)W 

St 'lnipht'ttt t (v 1nr I I allv tc 'ir'g tly iftlismn ill 11. ltIr l' cd b)y awy 
p -c-ixisti su. (t ,tg (t li<ivalti ts ()fnit xl i t itt indit'viduals harI)(ling chfrlnic inlit ni lls. 

Tlhc t'x()gc,'lliill ;1d(lili l i-l l(it'~l 11. 1 is ailo, Ill\\<vv\l-r, suljtlic l )scvV

ci'al (.,)I)(rAt s. il half ]it (d 11, 1 is , r it n r t o beil T hc tl -'; 
l)rV'st'llt AlOWiAh lr' 6icl Cstl iti ,t'+,n it (il+, +ii llfihll"a 'rllgt(' n1(logical 

activities fi tll 'l to) l 

ii nll )li tinih+ (,)xi( flc t"lhlis, 11L I haIs a iiuitge of' 
ia((~lliicily (lTalel .A). Fm.~lihtsc I'-caso<lls, the 

d c(Itlplt'l ll( ipll)l OiWhs Aiii~l ,it I'SII'i(Aill. 1I, 1 ;IAil if'i 10 tile 
iinililim s+s~lln is highly dchsiraibit'. Tlhis mtight b I.nssibh,. by fit(.'IUse of' 
strtcic raih' llmd ic .lII 1 I ll lly ()irolrl ur m. ingiit I111 subJ-spec:,<ics which 
display (olyh inln~lunll)i<< a a(tivitics. ()I' initeicst, ill this retgard, is tile 

Vl\111.i,"1"t ' micilial A\ \''cm Atliolns .fll, I 

1. MIg'e 

2. Fibni'bl si anld Smoothll~ .\,Usdh Prldiferationl 

:3. Pro( tla!,lu II li~thlcsis 

4, C'lliagcinlist + 
Pnodwhl( lii+, 

5. Ncoulrtptiiliai and I'M N thtviltlaxis
 

6+. Ahtcrali~s ill plaisinia Fr:++, Zii++, ('+it++ 
 Ic' 't~s 

7. S)ynthcsi , tol'ailtvlt plaist rl't a ntliS 
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report that anl Nil P aldoguC Clicited the productionl, inl rabbits, oA, a 
non-pyrogenic 11,i.- I. ntrestingly, the ii1, 1 )l'odtI(2e(l by a hniitlan B 

pyni'gellic. lip~ill miay also) bc prtodulti'' wh'lic'h wviil itt as ii. I 
agonilsts. 'limilids this8 gu)tl, \\- arc tmittettkitt. stuttics t(1 tki il( 
IL, I t'(2('(tot'5 mtt hittnialTi I hls. \t lfan to test fr clitetnical coinl
poundRs wh'lichf ale abh ) I~ o litt acti\'atol)\' )e(ifi(' binidjitt I Ittift'tt' by 

Ing to the ii. 1 r'Ueeptor'
 

tIcsusc aseNl t toeasei~~Jxs I( ;1l1 (AigIci tII( lti\m ttch ( of limic nts

titIWl (cas. \\(Th (I ollum1(82 118itit tcllvr (di l(i('(f assdy ofdiCitt 
11 IC Iit N. tivII I"SI(d, cmsi ((1(1 IatI it SHCt l01t Li Ii il l ha llp fijli cc.l 

Ili of' bciotioit ~hep Itn iMt~ lm I cs i i';lts- fot useitit lldtIill 

c pl'ttif sll (llitilet ilt' dvh lt ( ' (If Idjlx'Is h pI If e Illts t 

;imlntl MIti fuiter o lin lt ud 1,xt 1oIll ;tj/m ltlts xiiIlIcr. ti als inus'o 

xvdeprac Inial lut5(2 bem'et eei Ilt frmay anltel ts- b rn 
the lial ( Vt1cn Tle'lomt Il Pi'ogr lmnu'.tu1als ac~I 



LOCALIZATION PRESENTATION ACTIVATION 

,TAK -- IL 2 - -- T 

Ia C 3 '. 

OCS.
 
Ag A--n LI
 

(5CSF 

la C3 

C I 

the diaiigriii lchjv~vtll r tolio\\irg: Aq Inigrii; C: = C3~ tree 1110; 18 ( lass If 
MI-IC antigcell; AN: = alrgl pl-csAtlliJng cll: 'I' 1( NI = Ilvl T Ieli I(cell.
Ilerialell iumml : I I-Ab =helper T (el1 lot 1ll1lllorall ihllolnuif; TF = efieemor 
T eel; 13 = B Il 1. 1 llc[ ellkil I ; 11. 2 =intriclukin 2; iSF colonv slilulilal
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Di&,sussant: Potential Role cf Adjuvants for
 
Production of Future Malaria Vaccines
 

L. CIDiII )AND F. tAUI 1-)IlRT 

C). N.R.S'. VS-- 79, Immumno//t,&apc lxpcrwn<lac 
hI.,titit t~a. tear 

28. rut,(InD Roux
 
75724 taris Colcx 1.';, niiri'
 

A good convCtional vaccine shouhl give all -arl', iligl, and durable 
response (if'thie appropriateis type and lls ill certin cases hiducc 
cell-mll1diated i uunitli NimV oveI.t. the inlilt l sh ul be effectiveill. 4lll,,11, 
i 4 lll tl ll l t'i( it or imlll tUI, hI ,[t . Sin( C SllCh i.ll illHlll g(ll 

eove, (if.'CV'r, iolfVllt i,, (Ill oftil t It thlt h scnccexists lal]n )iptnsitc 

of, onet iwr\crill (d tlesilbm tdlla1nlc n All lint~hlasctristics. eai 

illg A ns(h 1 i'c lilltio ill \ ( 1i(-\ l il li t, llloll llVof i I') mll o Is l11 a 

l el L)ilt eil,,Them,( oh'millnuals iitlr \italidl in tlet c1seI'l n lau'ia 

ltri(ais. li I t"have -'llt l ll15(44l ) 144t1i)l ll 11i1 I vtliloitll O-

Irbe lel l. Il;ll';isi )cSare l i(4it flh(till , iltl\t in po"sih h, to ( llfi\ahe.
 
M,oreover, (Ictlnmsti.;tion (d' thc (.Ili( ,it.\ (dI cri.(;in par-asitic \.;I(cities is
 
C;tUlt iing peph Illbe-ps> Ililii1i4< ,l. nillll)tS ~l(. l)\xa'i e l -fidh h
restrictced I)\ the rleccssity (ofllsintg \cr>y expensive and notI cilsil\ avail
able anli'ulal moldels Stich ats ..1,dw , l" S,aimdn* monktvs t-m aU~larial 

antli(t ons.It is therefort c le tli t ithopp rtunity by151 leodetflrn 
:)iotcchnolhogy (Illm chlnml ant ihl it's. ,tp'nl'tic clng;,iccring., IDNA sc-

Prdlili5. Isig\ \mvlieals 111051ti if otliigils ra1W itnlitelilbehafque.nding. pepluh sy'lmhcds, lp l'ilh'itiol nmethod/s, 'tc. I will lit tatken 

adviantaigeI on'.d Inid ild niany thelr SeIcond eneration aintigens have 
alr !v bon ptrlared by 'cpllcti enttineering, including Hepatitis B 
surfctot" 6nticnl (FIB+S) i~r+,1huc/ld ill \ciast Mid (ulrT+llth, ill clill ill 
trials."-,: It dw+'s not scei unr1u'isoilhlc to e'xpect thalt tillt' fllom ing gen
et-atioln ()I vaccinit S will !,rol;i0ly ' i~lUllnollns pro~duced b +'pept)ide 
sylllCSis, Int(rcstillglly, whrTcis nl0st if 1,t ;111thetse l(nw ;ulnigCllS have 
been ob~tained Just by inmproving foictl convecntionaal imetholds of' prol
ductioln of e:xisting v'au tines, it is tnl)C~td WhttMel En't m~ah'i Vmlcine 
will he a se-cond or third gene'raltion vaccinle. Thtls, recently tile: proltein 
Conmposed of' tandenm Copies ofl tile tetrapeptice repeating sequence 
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founid ii tile tcirciifispolrozotc~protin ((CSl) u'of w~m//cf~w 
Wa's VXjiisscd if)/',V(IcT/t/icl co/i. Tlit qcliciiilvj tiigiiitiecl producits 

were.5ioun lo(jhe1(tiiiti.lotii andio ptiroduced hiogpally (Stiv werei 
bis ii'I lii i i.t it i is a0(fill tIlit mvtol I iee pnoiti.l i cadi atiii si'o 

IMluiiM~iiuiilt! fiehic sii.SiIt lcit ', piiis ptriohuie fit byl hItitai 

ca! sviitlitsis andl sfthc sitiiit\ Il werescopin iif( IR CItuiiu.W1f.SP 

alsof tijit. l ifi llim ioiiiiil iinltths.imuty.it tha ti ii' slutif schlm 

tain11'aii pti oigeit ip a; i i s ii ;Iitalti ii r c tilt it d c:i 

yilicwit.~ \ ;1(l igiisclt ililrespins.ll, thes t'i~lcmiiit an honr-
Iv i taS\ilit i~itt;ll i tlis .1wruis'vi iialii;ia1l (iont it as %(utittapn 

tithercstii(irSi-lioiicst axes illcitt whc ittsliss for \luithiS 
ctining e'u'ii .10 1ciliiiihoul hciscatitl d ilicao its. prtoue(11tl;1li 
tif sli sati uid i wl y ii.Siti'Iti i Bcii eses l o-t cvi'hij \ \it)ii's otof t 

iioilsilict fo ths lidsrAdi'ict ~(' advalltigrit ;t'tweiv pntI stifficient 

\nctrliii lie tlegici oh iiu oiuitc iiiitloenltlt hs til a gu\'itlmc 

puerformingorlls Ortitrur;ileiti live lu(cii iisd 
 111sli tes roo'suc a~r 
stir.itcigy hatsitiecrsi plic. Iii liliist o i ;1ll otii of u ii oindeoric i tlr 

ton, tis regimillt"ils c itht ts);tiid ;I Itige fti aetihodtetoi'(ei 
antigulicftuic iifiui notiiii( It iesok (oi iiout tfiors 'i(spath 
Poeuiiliziit iii ririiltIn(Id ;ti,6idli tli tbiiilie (1cC] aS prtilieflot ll'uic 

liii' 116eitiitnii1io t,h t. illJuiiuuit s clituujic ;silltrtimm ll p roteain; 
heait. Ii poio o.SIW" .iait"'ki r iantiges)arc-i Iencit irls 1cis 

Imdohe ilcset1mll antigensvc hwing tc%,I.Nusseniis tooti 
elgn drccieliieis p vcprti'l repsuwlts of'sing nonoefonui anditlis havei 
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bccri reportcd oni dic itfciiiftuit ion of' ia for anitigenlie (leternhlillants ()f 
the C~S protein 0~ P' Aow'l' and1 also of' Pfialcilarum. '", romiisin1g 
resIults ha;VC IjCII 01 talilitd bV Using aI Similar ap~proach for :arun 
anitIgerus ofliiie blood staIg(.-, 

W'hatever ll(Il- II144(f: o I)ItI-iII;41i44I, 111)st a4iificial l)Il)ide42 alrc poor 
i!llnll4411 cIl l.I14f1;4l th i Ofan wvill 1)11( p (4if arrIIi(I andi Af'111 

IOU4fjltIs. AS5 it 111411I 44111(1lt ili)41Xv-Illciltioli(I pc(ft(14.; fllv 

l~ve nstallvt011~f4'fI firgt lllitI -1'. tih(Illis tox'i14 (,4lit4 ias 

(TT"1) (pr keyhole Iillc
111f4421a1e1411Ijll. lillf oftell injeicted \%Iv ii ll(15s 
Compljlete a(fjlilalit J .\). Il44\crXI, 01)1il4tflI havc also 1)1420 
11(fvo)1tedt1 Suchf :1A utiii~liatin of, \alia viruls Ieibi44ll41ts or Inert 
tftliVCTi~ 5X51II iS. 

by ciuixe iett orfle Vi44g441 .jclfIb4Ilitl ;lg(II42Sf;i variousfoignfI~t 

gel '(s.i rs( 42xaiII \%il, I )4 I )NLSliiul (It ;1l.21, \\,11() Ith
 
COClIig 5I'(1lUI1ICCt'I II BS.\g 11110 tOW ixrtis ge~onieIc
vtI Iil\'CStig;l
lors llaxIc also Itcpolttf Stiti(.ltsf productI~i44of(d (ili 142(44Iiflilits 
eXI-t(SslIlg at gtilccoinfor~4 ii ilI1'.irspoWoli lll44tiI (df P Anowb'sx4'4 

fillcip)arum, litIcanti P ltif Xaitnttl ahimis wel sioxc to plroduce( 11111

txpellteIIIIs xNIlI rl4(tdiiuf 144 illire (it( 11-(4i( N of, SuchXi(IC 

ll( 1111 01xiI! lt l(IICIC %(44 CI( 1C)45lii\o mgis il0114)Flt4hIl ialcit 

organisilis lo It(\\ vild1cn1 lit(ils SHWC4SIIlli-p44\ vacucinlation has beenl 
aibaiifneollc '11144 4444I11I45 

Pl-iilef eflol ts aIt 1ing j)1uleuIc ill vIc\\ (d fnfo InetiXI S11111 V5l.-
Wtills, Suchi its IiJ445441it5. ali~liltgcI1l X 1)44111;111 tcci(fl5pillattel 

tlillSS..1St i4.1)5 110 Iy III i tg I ll I) 1III IIVIII I T.no 

plfiages, better1 PFI~SCun8 1441. 1i11 JI41f1(d P flhipammnAt i/rn I liooite 
antigens 1411Ii)l~ile.ni g 4 ~~XII nc4llr~~ VS ~Itn 
inlto iilpos4oins. Alu.4 lolnkeys ImmI~Iuiz(t by these preparaiolis welre. 

enicbriefly lcIv~n aious1vX11 existin~g ;ItfjiX'alts, outr fptIrosc is to 
deibe O~fICcofS' 1 alflX'11vllis tcillttltiuv)i xlt IIIIIIlvi ptJ)Iidfs or 
NI)P's ill mIal111il m114t1(s Icl42f'li14(f by totally 01. parItially' synitlhtic 

(44111(4215421111111141111441 SCN*eI111 spedClfici es. It \\ill11 also b~e shown 
howx Certaoin (~l!I~:lilat( be use 441Carriers cal11 lbecan ralised by (ie 
corrected or 11v:Icd. A\1 llhe e.Xalles shoUld dineate(VarIionIS strait
(:gies allowing 111)use4 oIf clinicaillyacceptablle fu1ture Iliali Vac(ines. it 
wxill also be4 tlndlelinled that, colltrar' to1 Inert dlelivery systemIS, a synl
thetic i111u1n1noad juv'l't intervenes atrually in the reading of the epi
topes and Ill the niodhilato ,or.the antib~od y respolnse. 

http:1411Ii)l~ile.ni


400 IPR..cACT . CONSHIIOMS 01- NFIAA IA MNES 

Adjuvanits 

that mhcr71 l~4ImtlI'7s ml 4)(114'i' t1( MV ik)) Iw('ig. (')15jisIdeNI. 

lTus, host med4(iators Stich1 is iiitcI'ctikins will peCrhap1s b)e 111117 ill (Ilic 

Illihje o 44111 al41VJW IIa l illc 114'1\'41k. ( ((1i) Sy th allii m1411i4llt It call 

even1 b assumed thlill lsJ r c~ii II4'lJ4InVct'lics (d14thcm 1.(1cI1\V 1(1 

ctidchi a will04-1111111)4 \icii~j' S8J)44111 111)Alls ls' by'WUN~4 

14ithern lc ll \m( ll4''ng app(4ll I clih wg/ (i( 4 )I).'m ! \1i4'Il 11544III~ '4IN(-l4'l 1) 

call ilII\11 mlI145' '4'l , (''.4'?, 1I4'N' 4 4'4'J4lI)1 tI4'l1Ihas 11441(14\'4I(I to 

174l'tclil (ll(. . 4'cspwlll tht4'll 81(mml\\I4I lc k ) Ills~4 llI44 l 411(1 Si1 

1145 aj1lI\la. andt 44411111441v ltljllvlIlis Ils4'h Iinci1114' ll11141'8141'\'1114 

(4)4' F4sllSXII. lld)' 45511NamIll a nd)5 F( :: lcmpItc141 ai)'.'li HI' Fvu4IAl and 

o11th ,:il\'51 l'IIl''I hi 14'h IIv 55.45 l1544 (41Im. vc11'r1411 LI 1'(accl 

4154 'Ncbcl tlN 1441l liilI ill ,tlll( S I It ncs' cilIcss, \1(4I1145 (),217t154.' 

SlF )44l IA~i 4111 1 il ) il1 14)ii.1111()h S h ll l M IAt W L h 

dwicd\ \IItio4Ilit441,'(1Il5 I Ili bil( Stl i M7ltINI5(4 (''ls l4'17 1)4 s-t1 I 

1'7j)0151 ;141114,11 l(4tl tI Ill4tlil's wh ccrI51ill111111lS hV1I5Ji'141 admj 

aS I I l jI ( 'I UI;1lc\' (i1 N c II c (I (d)[i(c!I 7 41 iI I b] c). i' r1171I g i lt-()1 vy 
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pepidoglymni Irigiitcit pirsent in haccial tt.'I "allb, wts ;ich ivcml by 
Lede~rer andt indepiendent1lytf by Kotaiiii 111 Following this impoI14llnt 

step), several huntdrecd svtttlieliit illtiiillI pep)tif4. derivatives5 or aia-i 

ogtices wetltc produced((( ill slcvcrl laI)44flat01ics ando re parli livt lilar~~ily 

impiJressive ai'ilanlt rli ~ s al)/.low dit, II tit iha111 44m)4 slnling of1 the 1-clat

tionsitips be4tweentf (fltililicii stru1t tli1an ii li giclI act ivities of these 

ics have shownt that NID llay a \Vlidc spectrum1 1)I4(c'ii&.J i11\)55('5 (If 

sitdteli as 12rt)1lllilog.i*134 

;ltlto-;Illtig'15 MN1441cC4h' lackinig tow Il1YIlli acid~ llloji\, such its 

tiotitt abo4ve'. to By\ 1 4 (tdjjl- NIl)I lot FIA mo' (iml 11ligh1('l coiditer

lc rs(Sf(15' ii'll(- by [CA,all 111(11 illl oi san ) 44i4i1(iial 'lfcts 4144i)('i 

FCA, scilsil i/ to 1 'I((-cli \\(11 )back44s ()I Ilaliely l 1) ( WI bc' avojidedi 

bactianglhasliellI 14ss hficllv( ")('1'1 .- N Nmild u:1ll tha Ilk be~ pail 

pratoryc at itI~ (shel-l l ;iihulii iiowt'viniiIDPst hojlals ilt( 11154 

l'i 1)44 in444;l 1144,II 444 ilar 114va'((j'44441 44 44 444>\Vc 4 4'44 141 tj4 

A'il'thughNVgc4 4b4414ra , 11111Sac44v in44Ilthlc4'ab1cm F N4441444Pcall ai4-ic't' (d414I)) 

SIllllrd441 4 141ll~lI t. ~1- MIl adi'Wnslt,-1 i117(471)..1 B 
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NAcMu r- l-Aia-1)-Gln-a-n-ht vi-ester. also c lNIurabutide which is 
as active as NI)P but devoid of alanv (fetedta!e si(lc efttc s. 'i'This 
compound is ctrreitly tu , lt,gliagq clinical trials..'' 

Problems Raised hV Carriers 
The choice of apprprialt carriers is of prilmlary iillI)rt;tce Iow"design
ing synlhctic vaccilles too"hitan use. ictanus tC(xCi(i (TT)has ')-en
etployed in most studies sC far hecause it lias beef) very widely usd as 
a vaccilic lowi,"ianI \,cars. Niorcovcr, since llo)st iumans have been 

'
inmmunized gainist Ti. it wa'-is assutedi tilth ie'sponse agatinst i.synl
thetic pcptide cmijlg;itd tI)"Ti a,'ric,. ShimIlChe iiliVediby tile prc
existence ofaii anti-carricr ilii,,uiitv.
 

However, as iIci ti ,cditca CsC COCiiI carIici
lic," t ()I is 1,,,withoutlinittims bw,basic vayn h am!d nm Lv. tumovoigtbtl hlil t,, apllli-
Cation. The tutilization its cavricr (),fl naltura,:d eulch bcal-ing a large 
nt-111 l)C fhiglhl' iiI,,,tii()igeiie alitiglnic d(ct i ,ttoiis rdclihers tlicfiduta 

tile analysis (d the iiItnvulic csp IsctwcCiljuiyltd
tlc Stlllctic pp
tide. For cxanll)ih. it is i1 lwCssib,i) lillcal pcpdCC tileaa il v od uthci
tide itself i<tiger tic Iiiflterctt (c]I i) ulaCio s forIC Cictcrintic its 
infllutce cha,'atCtcistiCs ,ult lC~ i. 
Illay also raise in nlotC, .\ic'ihC"iCC iCl ,.Cs if the\y c Iit(1 t(sed in 
tituii' synlhcliC v;,cCil(cs. Itis cucICtly a .;stlul.CftilCtt 

()II tile dIti ilCC.Idi cCs i (Carriers 

itwo(huld IICi be 
afli to administlici r (mijug ;ttcCmcainiiini,l than pg (,ITIi (tile,, )l(1(


clrrenrt vaccinalJCS vary btwccii
\I Ipjg aio l(it),ma,,tking it diflicuit
 
t(COtiliC S1111T 11 IhtI
ition(lCCCIIts (dIS\ , hcti( latiaI)millie.s. Thcr isalso
 
a iisk (fscnCiiiz ttioni ,ic r itcl).ld adtCli:SlrattiC (dc \'lIt siliall (jtanis 

titics CCdt)XoiC. NIC mCvci, sillcc iilCCoi 
 hutntlans have beeii imitmnized
 
with TI, On Mi a high ipICi)ability (CI' specific cpiC )pic sUlpiesfiCIC 

Siron. This plicni
(mtC, was first lescrilbed I) lIIcztI-l-Z 'rgwh1,Cused
laboratorv antigens (I)NP 1t Ci 

heti:cy;niil 


as hil)ii Ian .galinaigltiil or 
is Ctrric,-s). Miice p'csciisitizcdi by CiIe carrier and
 

treatet laitci with a 
Cmijgatc cmitaining a haiptclinkIed to; te sale 
carrier did not sVithsizCC CntilCCliies againtst till hijtcl. ()Ii t con
trary, the response was spccitiilly .;tltipj)ssI.i (cllV whieil this halel is 
adiuilistered a Scond tinilic tICCC)tel ;tliether carrier. Itwas therecfore 
of'priliary importance to know if the :csuts CIs,crvcl by lerzcnlcrgwere not iinitet to it lhboratorv model ,n1(wvhether it coulClbd iCIo)
duccd Using it s5vnthtCtic I cAtldC plcd to TT.Mice prescisitized to
 
tetanus toxid .iich rcceivcd twoC iniections of syntictic diphti'ric or 
streptococcal pvptidcs conjlgtlled ttct~in5stI toxiid clid not develop
anti-peptide antilodies whereas tiheir non-prescnsitized controls pre-
sented respectively high anti-diphiheric or anti-st'eptococcal peptide 

i 

http:itcl).ld
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in s111i44C~i lit SNflIll(.t I4. ,j(l jv;14l
 

Sinilar 4'Xp)4rilll(IC.1sWCc p1.lI(41l44( usin~g a4 4441j4ipllI' conta1.ining a
 

P' biou'Icoi CS pcptjI(1 couled'( t(o TT.* )I1(v' aga.l In4. il('4lsiliz('4
4441(' 

to)TT did( no44 44.5j44ll( to iI1(c p)4'ldc( contralyi\ 4I lil li,41'.4 contl41s 

tilh l) d ljglgvellp' I, ~I11 I 14t'( III 1 4( N1lI)4i I4'111I' 

JUr.'Siol (1414 1)4' lCi ll LV 11'.tll(')1ild ll lt o .o, LX44'lM 1'4loic)Sul

pressi1'( can ockedli l Its(i4 1 FA111 -11( -Cbe4b4l t 44 v (' Ofl;l 111\l4lS4 I ) ill il 

'/111101) to115 ills \4aI iS inlhl j1445s1)' 4 ,\4i ((vaccI 441t)' ob'(l 

Si'l1'l l)rll44Icll" !Illit(' by44c laI\ .44 III i s 1)45i1l'o ka454 r4) ldlocl4 

Anr ill4J04.ll jILl441'Ui\o 4 (34yi44tit 114' IHl414i4 dO//hCI,(41 X 41mduc l4 

primary 11 xvllitnsby44i~~l~ p44 51114'l Il 14III]( c44.4 syndirt144 

C4.15441444 il-llll (0lIM D1441I'.4410444'4'l\. II j'l \44'i1144111(4 'lU 

lX1.4'CODR I12 .414h44 11F : 111\l441'lll )N4 BNA 12 FRll PF5)4i11-'1\IIN11'

An!llS4l~(~ s~lc. 14I)444IkM \V'(d tleI45415'4imllan (d'114 444 111\S 0 

A) 4l41J114llciV'm) )Vl 

Poi ncr4114 d44SJ11 1(m 44B1,(cIvd iI.: ljl'll '\'111i (4 I C)'p 

120.11141 l 7114 )4'wilIll44' 4)11 1144' h114'ilic ( 
c < ;j ( r111t 111( ;hll 

titlt d Irm " mil(' midar5 4 IllS'V I ) .(. (O 4lillill('(I .illl'1141 i took4c14 11 Wk Ill 

fitl(~nam m 2 ( ThcI , II) j)i4114c. Ic (I'11X11 (i'4'(l l,4)lilm' V.11) 1 against 

sNR'iililV -id Ow1('\('Iim!i' prw in I(sil IIII'014g y thesV.',4 N124!1.4'( 

antI ll(441441\%cr)also(s4)I l It)4i1hellil(( u l ) i-JXJmilC 1444 v'4(iCs 

SII l;44d'141 

by f1144' 1 -1544/44'pr ti a m c )I yllt 21 r c i4144ifd \\ll N tla 

LIS1d to IIIIIIIII/'441)4'41 ) 41(4 4.! 4'()'5'4. is 44'j44'.414'41d ci'(4h'4 

http:ill4J04.ll
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2-1. Sutch rcstilis hal tt 55lrs-tit firt cvidlcncr i matitsvtlihlit pcilmitl 

canilt z lctl(i ll tatni~ ;1(ti\-st 551 l te ill \it11lstiii tissl pr1limary 

illi~ltitt lssstli lsIv;1.lllr\ th AssllitH. It (llli Ilit' l )5t'it f't(51uC Lriti

.1.iz ti 'N(d /\S\1I (11 s ( n.\tc;Is in. it(s. rcXINIcs; a~i ()I slim jtic ;'\lcI:N
 
I )isittir \ (hsi t H)ur I ilt tm m.h nv ll va c 
 aio )1); w i 

jtsjtimgli ls l rtlissttsildsl lid c l I ts> s It is, 1.11 iitrl I p~l(lsic t 

by adlttilits ll-ilt i t'is)lI'1litrl ]iti 'l pc hits v lni tistl(m whu mltlu 

2.NMll) l t itljl 'ts \(:)NJ titNll\Ttr AX i ( AiitIttGENl 
5 /.A (.ltt tl- tSiijslittt.4 

Sl]hl itls (t, ll ii tlv till st sit i 1, R h1t)jtjstsilhis i ntlc 
tttitt.'luI l tis. 5' c5f iy (It liisis it 5 l -titls s i dcii lcky liit ;111(i 
fillliit i ll t-og ists(1 '1Iit. sl itf slhadi tsi (lit i s h jttssliv teimstra 
hl-cissis. i ssttsutt i il ~b i il( sltbisti- AHICtit( t o ;ill s suIIl 

pltrtmhtiicit titus1 titif ilsiii,,uc with FC.' IAlss I-Rl ttwitltll ilit(iit
 
is.1tilts litll iulllli(sis '1 Itisi saslrisl !11 t'ilcotts4;ttsti slit~tss HUI
lMItti :ifttstt m \(I(-s slssslilitfl\ slli itiluitiscm tllllw lsithca bSs( slosklu 

iltil . hiiil sjIil
\ (.1 ltsti (S( i)ll l'lis . tits ti is ) salls~uic " l ( 

Itslp' l ly(i\c I litlIi I )1 )\ Ililsujilsd ssilsttiiss Sl i .vc i ll' 
FI :A5 tXi t sli 1-1 ttI ii-tlt is I sit I j t liiil withstF' i S it is i lts it , Ili 

l i st .1scslifls its itt illil\ iii ill tlsN ) -'s 1'sSta i list iSalinest lis 
'iittisSttf( i lilt iit \(I. (Illt. ;ss isid ll Illciii limssss hadti s c aH*tiX 

thti lt Otls til tllsw t'ttli I's tit t ltisssoIlthlitt,sl i ts -lss iIcsiand 

is rii i lltiltiiiijzsl '11 Amt ii il, sip lii icJ ill cll/sii 

Lysh silt(ItNI 1)' I ill i ll s ;111i. ll lsssliit liio ;1isilm'li tit s tie 
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protein carriei or to flittlitzf its immunoteniitv aid this Lan iR' uti

lized with i rtatarial s h'tIietic ,:'ptide. 

3. IM NtIZ.\rION IY .\ (AtINjt(;AT' (ON'AININ; A I)Rt IV.\TI"OF 

N'URABUTIDI-1 AND THEit: / 1,nou'/b'Si (S I.T'HIDF (,OVAI.FNTIY I NKF.D 

"roTT 

Previous resuIts showe(I us that this nlaria prptidi conjugatted t teta
nus toxoid and admfinisteretd ill . aline \\.lit M',urabillide produced hio

logically ;tivet antib(tdi.s (as Icsttd v thyilCS precipitation ICSPl Ictac 

tioln). lterstingly, ,his activity wias highcr thill in tile group treated 
' ' with alulnl or F(:A. , 

A (ierivativ:i 'tNluralbutidC (E.-an~iIO-CaI)rOi(c Nit'aItidc) has hwell 

covalcitv litkcti t,) tit ' Anoluxi (S pcptidc-TT conjugait. This new 

C(MstrLct Was giVCH 10 in saline. iologically activeitni''. H igh h \els of' 
aniti-sporozoite alu ilbodic's wt'rtC obtatitI( ulsiill it cOHJU, 'tU" c'Ontaillinlg 

only I f-g:NU t : tiSrs Ctl ivahCIt t0 thtOsc Ob~aint'd With 
100 pig oTfaojUVant ,nix"( with the pcptidc-TT Ippartion. I:1 contr~ast, 

utibitdic ;trc Oscrucit ttitii to anti-carvtry tlvhw i-TT lis asI d ils 

it f rtitl)S \%'Ii( wtHer tit'r SOvtaincdtt contr'ol r'itilft wptidi-TT 

' *nu.m t Itt 

iifg at\ C rrit'r Hil ttalv ,ttidp 

ciatiH!" pcptidt's ftlillircitt spcvfitts within it- sii construlc't. As 
alrh'eady mnim d, S-( :B7 is ;I structure off 3: aluilm alcidls which rcprc'

sent Ht. majt~r protc,'tiv' cpitolc )I'tht( M prowttil oil' S. /!r<,',w tvc 
' 

Tlhtis(I' t nook(l s a W.c ihiy assaf 

24t." It contains tivc h'syl rc.,dluc's allowing thc attchincnt 01' sc'v't'l 

I)Cl)tidh'S. A (O.struct %%s prclparcdt ,<),taining. Ibcsi(Ics S-(CB7, it dilph

theric pctptidt., a 11'paititis B+ (Sv,mitigcn)0 lpcptidhr . and tllw P /,uih'.i(CS 
' ' poptide." , ;"Swviss mhcc ,eccived( [his tct'tva:,hnt Synthetic \'ac'tilc ill 

Saline, with ,c+r wvithout MubltlIdehl Or with F:( :A,...ntilbodit's Oft'thc four 

Specificitie's wec otatine'd. "lhc grtmlp ili:lllmizcd Im.tlw inunlltiloge,; 

With MIuabt~tidtV ill salineC shO,.C( titcrs its hi~dh ais thIOsC' lntItStrCd ill 

the I'CA groump. Mltrc~vcr,. thv'st alitib, di'.', wt i thi,,l'ically active. 

Thus, ad(Ituvarit-t.t'Ittcd Ilif C surViTdt aficY i Ia Chialh'lgC Of' S . 

pyo rnrsz' typen 241 ill ct tra.st t10 ( 0,ntr'l n icc: iIIIIn IIIi/.c' l (hu O"illlgattttit 

ontly. 
Atii-sporOzoitc' antibodies wC' (Wtlattd~bV tilt"(.' P reCactiom +and 

tite+rs of, tht:. ~ u it-rta, group v, cr't\'cU hight'r (hall t~ose 01t" 

the FCA,,-lltlted m~ice'. It should b. addcd that Jlct E"LISA titers call bet 

misleading Since they h',tl':iigher ill dhc F(CA-tr-cted g.ro+up. This f'act 

is not Ulniquel and in diffce<nt Syntthetic \'atcille mo~dels it wats shown 
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that liters Inva~sIille by V'I.IS. thu( not ctoilate.with tilt- IIhigituI
a~ctivityV of serat; this couldt bcI(XjpiiIuIVc byIlle ((1115 Ialif Ill!Icd to the
aIltigeli( 5I!trulur smllofI p-ptilt5 Inl a solhid pjiast assay 11u(iuhiu
Owl 
prItciAive ehpllohs. Niorc lIIl(CISINl is thw obls(Ivlt oll that SCelit of theFCA-t-itud t~i'tu if(- Ill (lvim of's (fI\( ~1scli tlie MIIIlltdct 

trollled thig ofi it sv ltiji \mi'1 ill 

itIi tILt \ ;Sth I)-V~CHul is 1 ; I p ilic illefhuut oif (hrepr lex'ouul 4Ii 
topus (11.11 ill aiiailjlihlliI o kioi- iii io 4
 

Il 1t( ultu hhu/,n1111 n"!!I%1 
11, 11,ii i'itIIWl 'd il rd (111 mil yll lii h i 

he imel III ;it hiolittmi l lch ik ui1it1ici tIll eiidulu 10 joI uIdly pior to 
I le ~ lofli . sylieit1 ippo d Os 11,1f[m IMihIIhe lee tntistulii isu If 
oI

;I Iu Cf S1iiis 1ingi Il a Ldit' jiII tt.I hi: jlx hI(V I I1I nathl (lti fcI I 

\Ill illeus tIhuuuhll x!tujis11hiiiih 
 iov(5hmgipitiuifi cdbvCICI( i(APhle 
(:IC , II e I jhl tg a; .Ittx h hsli u i ~ h i n I~i~ s e tl il a l e u e o e 

Deuringtlh Oi I." *lt'Illl. I hfiIttl\ Ijtl if ct Nla"hc-Ill drnulcto
 
illissihily and iuut
:i\oduciim 
 'o,;itoh/i higtuun iabweih tinge iso 

1vuIivthior cIHtittixail ;ItiiIIItIIHM rcsowi NIIIIIrdutsh heiusown to. h;~ots I 


elWloll i sji d /,it 1 1c lii ihotliu sJIm illin ii liOllI :1 v( . ionI~
.1 \\ Iea 
Iupitete I IsIiles, pit alII 1) ~stillehf ltha in111mnd (wiIS tI

thappI1IIIs (1(,iii hu llheIebtise1 ol b ot jvnt ul elloers scall 
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tetanus toxoid. Therefore, cfforts should M- pursucd ito avoid i'epctitivc 

use of the sale carrier ;nd (oici ltlivenlt ent';lill hitzards suh a.4 vpito

pic supiprCssion. 
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Polyvalent Malaria Vaccines 
;RAI .[,N F. Mrcill:LI. 

TIe I'-ler and Eliza Hall Institute o/AlediCal Res'earch
 
AIdbourn, ici/ria.'3050,Ausiralia
 

Polyvalence, as applied to future malaria vaccites. could ,refer to sev
eral things. A polyvalent v'(cinc ntay consist t'a coltibinatio1 of stage
specific antigetis, or portions of such a;titg<ns ('pitopes), ft'oI lhe one, 
Plasmium sp)cits. Such a co)mbination (d'tnigens or epitopcs frotti 
blood stages., Spit'z/itc. att gatltetws wmuil bt. designed to1efect anti
infleitiot), aiti-diseasc, and tritstissiii-lohkinr immttnity..Allcrina
ti,_y, ti' po'lyvahit \,';itit (1ould miixtltte of, anti,cresist (df;1dillwd 
gets or Cpitlopes oon (vclh ,!rml li!' stag)' theitot' l'/a.imloduim 

species. lilially, it c(ml hea ((olll)ltalti() of atigllis (w" pltopes f,'oo
dif{fel-clt .plucs (dM t .f(111Inu 

zoit sutf"hcu altntii,('tl (e..g. , P!'I90), R I.S'\, t\'?ilt(iitt'qttc p,'otwi , a 
rhloptry prowtinl. P196. ald I1- 2 gamvtI ant igt'ns. "lhvwould also 

-probalbly (.x Iross soll cmcn aboutt ,ar-tigellic co+mptulion, a lossibil
itv,that will reman unil da~laI replaces co+tjvccturc. 

In this iprcs(Antatilm and with scalt[ atttention to ilhe all-important 

specifics of htuttalln-plasiltloditttit iclaliotiships, I want to raise several 
issues relevant to etginie'vd. iltoecularly defined malaria vaccines. I 
hope that, Io-caus of' t(t. generalities, it is not too ltIuch a statemtent of 
tile ol-,vious. Particular attIntiott will Le directed to olilv one effecto:" 
artm of host-protective intunitv, naciv, anlibody', and otely one type of 
parasite tIolecitle, nianely,proltin. 

No mohlecularly defined va:citte based on pro)tein antigens exists 
against any pathogen of' nai and even tilebacterial toxoid vaccines itow 
in use are it no way defined at tile molecular level. Progress towards 
second generation "acelblul~"' bacterial vaccines is well advanced as is 
progress towards anl entirely different entity-genetically engineered 
bacteria-that derives impetus from the proven efficacy of attenuated 
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live bacteria that seem to Ibest nili s lid ini'etioII-iIitIItI( imn1tInity.'
iininuococeal and (highly I)o)lilt) pnenJii1oCCil l)olysaiie;itridh.
 

Vaccines arc clieluically defied aid theirltilltluil) .(uefficacy, at liast il
 
certain tartget plI)pulations, provides encolulragemell nt to Itrsu tht- same
 
o)b.cctive ill parasii( dis(ase's. ()f ,(uist, all of tli( littr( must bt filr
:"lot,., 1(i lloltoghlui-;lly' llMU11110tNtni
( t)ilphcx 1 thIM1 1)W'(Cri-N d nwi111

gitis. 
Advanttges of mi)hul;rlh dtftintd v;ccines have been on(tlintC'l JrV.
 

vitusly ill for this discussion, the ol( to 'inlhisiuz is tlh;t the t.ii
ailtv 0of ll)tJsHI)bSt;irTs will gie'itfy Itifit. I( tll)iitt of
 

1)olyv;hfIit V nlCUil(.S.-le()rj-por-) ti(i ()I ithhigfIet (doses of ;111\, oneiligi(+litt iltthe ieltV;I+(i*tte t';ill1lllliti(I)Illi)( bt ,t.iis;gtt(l with+ the( 
lik lih)tlo f( inut inlg high h'e,'Is ()f infliuinity of' lo:g r (hrll(tIot>.A ttatimil,++ com)plat;ibl,, ic(-tIs ()ft lin-,''t )il' lit;11 ;1(Rldc c.xtratc+tvau
cin(1',will Ie imiipossiblh orIpli-lt t, fllit'cr()s ()-unl)redictaible t)nsc
(1tltclm-ts.
 

Illwll( 1( t-tulatr vat(iml,t't'a,dw Iilltiltul l )oiist Isco)nfrot edt'tw ith tile 
sate1 it)lihrIi thiit btlevils tfine)llfttraipy tltint)l)hvl;ixis, and tile 
drug indust ry nalliely, tile sulh( tio)n of rvsist;Ilt oliganii;lns. lly riiolecin 

iii( Illi l
larly defin ed \i 111th ipa a sitf tt 'dt i litti 'Sl;) that ,,'ill

efli h sill t xl tssiitlhfti m o rclithoPt s Io)vall 'litno
lic(sr illisi I .ntivi'ls 

L'rl Itef'ined \;it( lMC is Ia ittlil(s posit e. thu h ;tl'r Isthet I tCf i'()sii 

(:Ststit' titfiis ()s;tvihhitinooittnl21) ll t)Il ll(flt~lli
ltittlId) t -gcrt' titts.ni;vst ii thaltt' clt(itivc i(.e 

t )h'iiti)lu'll>ioi)hti'siu,mii f~tfiitoii 


o ;I 01inittii(uytl.Xilr.ssitfof.,f 
thatt ~uittlt t cpntl tulci vrM~iilint()fIrls, hitedur fly'ti it > .pr, o tu)tifoh llle iin tlll hasco iticbit is(dot;Ihily lvlli lpflilc (dil lie f)ll lit~ -(Isttel vs.C. 

l'jiftollttelogellt\ titli~t ho IcttIliill) Illc~ a); lliIccut
extt ot)s w tt i1 fhis, n hosts owil lilit Y !itel (9,.' 1i1i l cIl 
lalh ) 1easlu o t't(typte, hal isavi t iow t fi' te hali'ltis V )ill /tpnumal,to)par;tsit .lv>.q )(+> such 1th;11 Isrc';lll
11climlti) Inhlibitedt byv antilbtod

i t stvainti sllto i by hitf i tt)l.\tlli t on tilta eti ve at'lessr uifi()assesst'i.() it t itt5011 i this isof \\.I( tfle lc(Ia itlt i(.stn(l'tlt itisllii loll r l n lt t>itolIs)i )x1t)5ti' i iistt ti t nel li li-f 

altitde! ifl (ltitifaltipani , itriatieiI I
 

t it l Iv l)or a i must htelnet lltin.i gcIIollr' size. I ligh b eSl itilme(thodsi, sut(lhas 21 ) g,cl anly\se~s (dlim mn ot-ipv..litats and l l)thl sc.rl
logit-;Ii ((11(hi cuts,limt ]c(i idllIffolUS, C'hr-l().),)11tC MMnVt-Sc t riCS,I.)a 
of, lllontdhmtial it"Sn )tS~~~lt ;tnIIS(Ti; 1*;Iistcditodohlled attitiailltil)bo 

gc ,,+. ()s ;111 n ,,u n;Ill,sts ;it'only It()\\ lbeguinning to)r"eeal tile' 
extent, o)rallwh,qtuaniti)n, ()f this !)('tc'r<gc'ntcity ill /'/I0fl+++in j; l+ic

+ )',"lillt it ISH sv si~~,,lu mn. CIt( to .i tt()\'+roc itv illP .fillip.arum, 
rT~stralits i111lj,)stcd by sm thhlc t()ogt(.11ity , va(,(.it]( areo)n' tIllc obJectivc 
h.cssrca;lyb, assc'ssc'd. ()It(" rea;sont lowtthis is thl(-lactk ofIatgood)<
HI<+Lse 
Illodel ofl'ullian lilpaUtuitl Inalau'ia 

For~l Somel( liltte lit)'.,,atlicitio)n ill iltllllllpillasitohtgy hIas bee-n ilt)"v

http:va(,(.it
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ing away from tihtidentification of "tie host-protective antigen" in at 
parasite to identification of polentiAl "iost-protective epitopcs" of' sev
eral antigens in a parasite. Thr+oug swnthCsis of' :1 entirely new ;nti
gen constrUct consisting or portions of' various antigens, such ;tvoein. 

could inIact be InolccuW .I to a thian any naliiveV defined greater extent 
molCculC of the patrasit. ti, In this endeavor' that imomclonal anti
bodies and cloned portions 'tAantigens are such powerftl approaches 
and where itnunoprecipitation and ittti1utioblotting WchniquCs with 
parasite extracts and polyclonil antiscra can b less infoirmative. A com-
St ircld vaccine illtigen could consist of chclically or iiologicallv syn
thesized peptides atl(] polvpcptitdcs coniugtCd togethcr or to ciriCis 
Such ,istetauLlS or (i 1)Itht-rit txCJid. \ltcrnailivelv., Ihe vaccif.e antigen 
(as a nucleic aCid CeonStl lltut) could b c delivered its a iccomibihiant virus 
ofrreco)tl)intant atcnutatcd gtt HiC 10g1it1isill. \i.( ( it \ISes itIrru 

tiCtulr providc the pFtCntil todeliver, as ;tsolihie or ,+lcl,)r;itt asSo
ciated protein, relatively largc numbels ()f cpilopCs as uniitolecular or 
oligoIIVdClCItl- I1 I CtiuIS. 2 'li"iC1 1 Will tel w lWtIIr such"un;Iu!a

living ;tigen-Clivcrv svsteuims \vill ietald in a O, ci'a of v;tcciies (see
 

Bernard NICSs, "Viruts Vtccies i lxAmlples for l)evc]opimer t of 
Maiarlit \V:cciies," this v~dllm,.c). 

ciiphatsis Iho hlctlar \+tcitcs stettis I'ot 
the tlteorct icat;l adant ages (Cf ]tdCIY1!cltt vC'sstttnCvtwitlellt vacites 
and the inCrtc;s;tig Cilcicc f'r "I'M' )l)rc.;CCgt ns (Cf mttti-

This .vt in the rtistl t 

t'ctri 

getis. C 1'll1 it its itfmc', Ihc id(ctttificatimt o pitopes that pef'
crcntitll, i Sui)Iptessmr I (cclI i'sl-c ;Should Ihd tefta sc c (l's) SC:tt5 to 
of exClliiIe fiCmlt Cit1ittigcti ctitst Ct. (( )1cCuitsc, it cCmld be 
argtte l t; iliCducc I tm bi(,%I I t- ColisCs tC Such cpi l) rS ttay inltiit thte 
capacity to stiniulate 'I's cclls. lttltdatne'ntal stti(Iies In itti titoregula

reqtired tuchr sfJcculati istioln arc bfo m (Cit thi Is wataited. 
Resi'niscs itduced I,y Crtimis CC)I [SCIt })lc] ti Itic antigit duing 
infe.ction mav bc vcty di fferctt fmit tls, idtucd yyIthtCsc sautc cpi
topes coiAjtigatted tC m inlt<iittt g(cti carric itt)C'tilc co p<ci'csciltt(l oin a 

tnlalle clascell tn bearting I1 NIl-I(. ,tlCC)ti]). Ill addition. til' 
unnatu,ral cO(tstrttwt (M)tl(Ic dcv)id of, regions (d ,iligt'ls tht are 
iHIittItInOCd0!it;It, CIACfiat thruigfh vhatevcr mcclialttisis 1t'c ra
ti\e in iutttnth'Ctil~tCC+nptition, inhibit high titc'red rtCSfmCScs t rel
atively inuntunosilhnt h ost-protcCtivc cpitotpcs. h'e constrttct'd antigen 
would also bc lackingl'ICIMCC(CS tftat TscmblC human antigens with the 

potential fbOri ltctiotCIt tC iltit) iiily.
The most rentarkielc finlding f:'ot the scftaemcing mlaift' genes
 

coding fir mfjir ant igus inblood stages ofPfi/d.aiparom (and thc use of 
synthetic pcptidcs and r:t¢liCIn)itiiiuttCCtss;tvs with sCta fIt01 mialaria 
endemic are'as to confihmitie teiaing frate), isthe nuiIhet that shows 
tandem repctted sioi scquencCs Of' am ino acids (see both papers by 
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R. L. (OPPet'l aal., tis \oltinc). Taking all ittalaita ,tigc't St(tltll.ces 
known Ito timcl, tltc lt'w0taI cploc .till.tit'cls art' , ttoI Jy)'s. Tvpe Iantigc'Ils cmntainl aIs N Ihoc k oftcc'lwa'tlspci- II:( il(-t];typr 2 at ll~ s 
conltain ,at h'asl twordistinct tho( kS of1 I'tltS 1)(T' .n110CCUuh AkS Iativc 
nioh'cuh's. andm ,as~tudged b\ ;al,,ksi, o llitbodv itc\tls',(w It'llulic]uis ill 
scrat front piltit'nt inlmalar'iat cuci ll'if.";. I x]i (' 2 ;l
rl'wai auliicns 
(<:..., IMIIA and RESA"..) xv ulsualtv nicJIt immnunogcnic€ thain type I 
r<+pIc'lt ls (ct N-aligetll, C; -prot<ill).anl~t'i . , 

s;tiliu ol T sA t-('-ty'pc' ;I~'Ia w s potunt llttor.. cells ill liatt al inlfc'tli
 
M:i"' lcch tan isins Stullh ;as'lctr (tdI lhck-ade,andl B'clI lockage
 
w ith atll+,_tic'l im o',< [)ocs ticrt t S: ;ut
I qIltt 
 d' 'wa ur lc 1I' ccttta 
sltt c y "ttbltiy . i~~c to r,.tllcc lik-l.:ih(tfi al s . 1h1c oo of iallhii
tion ofl'bindim~, (d (hu' pol \ th.Il itlirult. t Itoatpo lyva\lt 1t<.~-c( oi " 

tltr'qc'rIl
in thl(. . bct,ha ttr't",,l'.vyi, orihrpat c\ytt'iA ,\, thettypc' 2 anti
t+t't I''I s ofIw anc'vu thatg<+lnI~uogo,plsstr+liq Stiml at orut~ t ibod<y tptodtl(.tioln

th guh it s,,\alii w,, of< m+r siciltii c'lirct (i.c'.,- cc al~ itli i )~ hll)

inhibit ilumtt(ion (d olluth+' ,,ip cififtics Iar tlor)t. rt]'ant Itohost
anl~ilhottk 

H yluS ltlX "IS)ttlt',iye a sI I,l t ,N l31'tVtt lt'l Is tctI lo)lwclully, x)riltni'studlhcs ill p~ro rc.ss o l ill ,Z,:/m rt:,J)Iv 5 i ,)0.;.s;to)',ll-i(}tu+ ,
tlilt 


'.wt't and llA -, o s .hlo .s,;and \tiiot combinattions using liitdilutiolatppra(ht s will 
 bcist I ct i\,,,'.
"'1,
SUlplihcturill It ll ih ,~ 
 ;u 

by'w;kv ofat pol', al \; ,,1(.( inc', shiavt'c hc slagcs,.
 

poits,of illllm iatam k that ,awSought 
trpil<op<s bum'r,.'1'lilic cy't 


auv of' ifilpol tau ,..In Ialtip l>;tl m ala riat,
ihu, IclltI-xiorp:~h of';a ,;harcd 

' ploc ifl
liman 

loo l<+;a! "ts. cn 6ut'w,,this proi'i hats bctc'i €t( it< ;oned ';'r(l ctice 

al. , ''This honal tbi+l', to sporozoi6tcs andl :t .\If-2:1,000<) l ciri ofI 
"lh, 


tw e hd hi t i ,ttoris andui lit- 1 (rait' t-siapl-P'ro, isasjo( p t e athl 

Ihavelpeit ill lt( 
 tnd t'llds1de (ei lril i, ih '. , cl:1gd p9). idhS have'c i( h 'in i i !h t )" ()()( )Ib,cn itf. n \li-v 2l l orl>ti n.16 7 ' llh, i nn n l gi(:a~l 

imnportanti c.ofthis fidi c mhaI,'l~
iinsunlkno(wnl its\'tt.
 
It'ai];urg (olntipnunt ofllll ibo<dv-nllu'dialr cl prow(.tioln ag.,ainst bloo~d 

Ma;;ILtm of[PJ ,]P.hIjwwm~r is vVltt specific' thtcr, a s"trong ca (,;i n bcllma+'ilde
 
tiorvaccinahl~tio~n with ally inlvarJiant portlions 
 of" v'al'i'M in ail Aui, t'lls 

manneril~ that .';tinihiz<cs -ci'pc'i. T ( cIs,.(i.e.. 'I'll t<('11s).Il la losc s t hizedl 
for"aci'crt'alett';u tibod-, ProdcItioni b lt';istcofltdt<pl-'stfncc ofa,irillic+d 
'Ill ce'll poplahtionl va;rianti+,;p-cific'antibodyh mlay atprar earlier than 
norl+)l ill tof(he (c)lll'r t(-\\'']pial,-;itcrtlic( infec'_tioInw,,avc'and(abor)lt thlis 
b~efore+fthe onsci.l<tscuvc (Lisciatm This aI]pp'inutu to) iladat']iv\m'inaiion' 
was propolscd Inlly~l, years ago< by K. N. Bro<wn oil tihe baisis ol'work onl 
P k no if,/si"S I C \ v a ian ts ill rh tis mlon k eys. , '
 
Solt' (101l11AS 
 AMIout thtC SUIF,usition onl which thc approach is based 

have appamc'td in diltimamuno logy lilcra;tutre (e.g., 19). Thus mice pre
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imhnnuliZ with cauricr piior to ll)tcn-carrietr injection show reduced 
high affinity lgG (hit not lgM) anti-lhpten reslonses. This contrlsts 
dran atically with till' sittitioi following tr1sirItfe' Df cclls to irr;Idiitcd
recipienlts m-r almials are liltc alllloht-l" (,;il-it* plr-lprimto hlpltcll (()n 

ier). 2' lntetuestioglv, iloi-cattier atibodv t'.st)onlse.s .tae nolt inhibited
 
and aalogies withidt' l tipht'llliltnol (tdof igitIl atttigetic sill"ill
 
rCsl)015Se to influCnzi virIses are discusst'd by I lcrztlbterg ct al.'
 
Whether the ixiniutology of new vuialtts apea)trinig illio ';ltia-infect'd

ht,'is will rcselHlib]( the carrie'r ]m'-(illllllni/.;lio~l I,,dt'l tldscribed all)mv't 

ill unknowntt J(( Itt( I lISitcIcli;ts alttl .tcrleited tersillt's to late 
var'iants Combine'd ,vith evidence Imr va;rimlu-sp~ccifi, itlulnullity ill thet 

rhcsus/P kow/csi todl, wmltl Str l)l' tetily \ptltittl( )y 'I'lltw cell
 
printing. Il nolv t:Ic, prc.sct incttllmls t) i(h'ttifv 'I' 'lll-stittll!t;ii:tng
 
epitol)ecs of ;IltigItns It ('111ItsoNc ittId (WIt)\('tI i(Ih'titifi'd ad pro
duced, it is [Iot(del how to go,iltmt inje'ctiotn illot tomci' Il't ellI
 
sensitization. It is likely thlta stmudis with titllrit mlti.geits will tell us 
iore al)out inntIri cTto'g]tltiott Uttcler i)tysi.)i,,illtMditiolls, ittd the 
ittiuntoliiologicl cmst('ucnccts of \';tccinlliOtn, 11i;1 the uiltittuild of 
hatpttmlawd it:tigens c:urretlyh ill use ill ct'lulku iInlllulI(h~v. 

Once all it varuiantl (w su~sct (d clpitopcs (d'cpliltl)p' all ililunuogtlic 
variant molec'ule are itlllificd, tlUC~slioIS ;H-iSC ,;I tihe I',;IS~mo1y1(llI 

invariltc. Is it tIt' sought-aftcr litiol t(dlit tttigen illwhich poly-
Ilorphisill cal~ntm betndchratecd ill m-th'r wt l-ctwkv l'unctio' O)r is this 

portit of t le ttolc e stimply Imt availabhl' to :tttibmlies illthe living
pIt'iItsitc (W iltict j);';LsiliZt'(l CllISIs io t'c(igtitld well Iy ;I IMLse 
itmortnclottl tutibodh (i.e., hetetr'miImlt;l) ,et tIevet' tct'cogttizeol 
by huvl;tn amtil)0tlies l)i;itsc it is dmt cliitlt)c hal resetmbles ;t sclf t'pi-tope top\\ htih effk'ctive toletattte is l)rcst'\' 1'2 1 

The notiot o1filttitto rcsp ls's ill[th \'atincct being t'cesstry 
and/tt sufficiett is trclettll ilte of tt;ularia viill ()It'xipolyvlctlt 
cines. \V'y ctc(mitrging hiw the vitccitte dcvc(lot' is aly evitdenc tlat
secnsitizationfm al~ parttic'ular t pr.oiltt).cunatcclraited rv.spmnst Ida'; 


encoualir wi///tlhM/arasil is suflicittt t ci'tect solid ccresistt'ee. l)ifficul
ties call he anticiptted itt inducing and tttaintaining high-titered re
sponses with ttol;ltl'lv (lefitteld vtcciutes illall iuli\iduals of' the 
genetically diverse host popJtltitiot. It, l ibe highly dtsiIrtIh, if tCOn
strint expotire to the pa.'sitc'Itijosts atnd mainttins protective rcspotses 
ill hosts whose ittunC systet hiasIbecn '-oked into" that particular 
response by vacciintion. ()te aspect , ttttely, setsitiz;ttiot (clonal 
eXpalsiot?) of 'Ill cells with invar'iantt portions of' vartatt antigens, has 
been discussed above. This line (If teason ing also lies at the root of the 
anti-idiotypt t patrticulat'ly, ant i-cross-rectiveapproach (or, lore the 
idiotype, IdX, ;pI)Itelt) to \;'CCitCs.2 '2' is i civall thtat tighIt e't 
titerecd responses of' suficient polyclonality and tlitctional activity 
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against natural pai!i0gcils lit t fichl slitiati(oll \\()ill(] 1w III(Imcd by Ihc 
anti-I'd va(cille: slich rcspmlsc' 1111\ ht. lllcasllr llflc, ll lwcvcr, after 
cliallellgc (dlhc 

Vltll Inalal-El vAf ( Ilics, Illc Ir%cl (11 rI I'll 1/.;It [()It IW('CSS;II-\. too It-ducc 
Illm-bidity and I hildh(m)(I Illm (;tlll\ Ill III Cildclilic 
MV;ls ( Mild bc vcv\ (III'lc]-cill It.( )III III.[[ I by I)(( ashmA visitors 

Ific clidt-1111c al Ill dic ImIllt-I \cry drt lllcd (Ltt;I .vill bc 

I-c(Itill-cd ()It Impilla(hlis prim W \,I(( Mc III(CIA ('1111( Ili In (,I*(I(,I. I() asscss 

(lit. mcrall (111(a(\ (d 111c v'I((I1I(.. 'I Ill,, ,)Il (it ;l"scs"llicill Is Ilatill-alIv 

very illuch Illm-c (IIII-It Ilh ;illd c\prII',I\c thall (miti(Illcd dlallcm c (d 

litillian vdillifuct m . low "Ild S111111111 llwnkc ". A vurv listdill vaccIlIC 
()I vallit. in all cn !-filh it mdd Im.Ilw,"c( I It pt Idm] no Iclict is (III para-
sit(IIIIIN Ill Im ;1(11(f. ,,I[ ti;lt 11)11j tr )il,,I( ;is dic (illlv 
at )Jc cm Ist,( ItI c I Io, c (d ;I p1( 11 )1 I\ I I(11, 1;1\ ;1( ( l1w. Mmv Illall rvcr, 

(d dl.sc lst'- I s (It(- kc\ p )Ill( \\ I I I I "clillilliallml (d in fcc( iml
 
bullig all Ilill c;dlsH.( I(III. m it()III thc c idelicc
 
datc.
 

II I I I I I I I I c I I I , I I Ir;II. 111,11 11III-[( lalclig illecl-cd vac
cilics ()I, tll(. p(IIv\;IIcIII I\pc ;Ilu fwj ills( ""Mc ;11111( hall. pIpcdr(-;IIII 1,01,
almiller ('clicra(iml, ;Illf)l lit'l, (illw. 'I Iw Iliqlvdit'lil." ;111( art.1h-clilli(Itics 
allimst al lialld. a 1xcillcill Illat \\( )Illd It;]\(. bccll lam 11111just a I'C\V 
Ytll's ;19(). Agcllo, lic , mit It I I 'SA II), W I R )-Tl )R . ,NJ 11, ;111(1 Thc 
Rm-kcit-11cr I'mindmon (im (Ac milt It ( rudit IM,Ili(- IMI Ilia( [ills ()pII_ 
Illisill n-gal-dill", InaLti-M \.;I(.( im-S Awtillds. Tllc ( Iva( I\ 16 and skills Idanew o4clicra( ()It (11 1 -di( 11so cIll S(s 11;1\(. addcd I Ilc'hi1)III( I I I w (11111clision to 
(lic clidt-m-mils (d dmsc 111(11\1(111;lls it) (1(11)1( A lilrdi( Illc \'It() havc pur
"Hold ill(, \;[(( Illc it\(. IM.sit Imq . I (lit- JwIv\ (d Ilic 
cHowt and will (tillillilaw Sll()I.tl\ Ill I-calclits of list- low (Ilwic
Moist Ill lict'd- flic rulll Imm. (d Ille al Icss-III(Illst 
w(wid. hctcrw-cIIcIIv (d PI(Imlothum slip. and dicil. bi(d().gical 
adaptahifity ( all be cXpt.c(cd I() bc Illc impw( tw stumbling 1)1()(-ks
 
to rapid pn)qIc';, lmvards moIccularly (IcIlticd vaccitics. lit all likell
lim)(1. sit( It\ ;1(.( Imrs wIll 
 r"(plirc IImdIIl( ation at I.c.1,111m. ilitcl-vals. 

M :KN( AVLF1I)(;FXIFN I'S 

I thank I)rs. Robin F. Andcr ; and ( ;rallalll V. I'mi.,vil low colillilclits oil Illc 
Inalluscript and if) ;]!I(] ()IIIcr ( (djca ilvs ill I!,- tnalaria ( millmilem (d dic 
Parasitolm4y PT ()gl allillic ()I'Illis Ilislitilic Nor ( mi(il'tilng, discussions. Sludies oil 
Inalaria ill tlli 1,11)(walln ' to ill the IcXt arc cill-l-clilly silpporlcd by Ilic 
Australian Naiional IIcAili and Rt-scarch C(omicil, dic MacArtlitir 
Foundation, (it(- Atisiralian Natimial Biowchnoh)gy Schunic and Ili(- Rowkafd-
Icl. Foillidall'Mi. 
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General Discussion
 

P\AiPAIOAN)tY: I liaV'C a (ftestion that relates 10 '1h earlit session on 

adjuvants. We have heard thait thct( are several antigens which are 
leing lpr)ows(l as inniitdiasM'r a ialaria vaccine. Th'r is tle very 
reIal p)ssibility It'using p~rimate mdIIels. Tlev will play a I'olv in SOnIC 

aspect illn tie selection of tlc( most lrmnisinlg antigens. Illhe monkevs 
that we'tr' looaking ait are hard t() l)tail. Tlhere has beten son)(e interest 
in trying to c',maa 11) with smile kind )t' standardlization ()' protocol for 
testing these iatiqt-jls in tll niank(\'s . One :,spct't oft( is is tlw selectiot 
of the a(jtivaint f'mr us.. tlatawc ()t' ym in tle ,a ,,vhi have I" nore'I6 ( .av 
exl)erien'e than 1 ((l ill adljtvant fis(t an l what \vt\v'e tome to know 
ail()ut lt antigens tlaIcisrl\'(s, if \'()it wetr t() lin a trial ira m(inkeys 
within dtI next ctl'e )I'v.'weeks ()rIm oths, which ad\jtvnts would you 

I)lIO)OS to U ist 

clt.rI)II): I cal try anl ,irsw'e'r. I think it's a casc by case. situation and it 
depends oit what's going (),r in the aniniaa it)iodels with tOtWvarious adtju
,'ants. Clearly, '(l hi\.a( the possibility, (ft' using 1111 hvdl')Xide.l If 
alum hvdroxile w()rks, V.ill w( llha C- n0 l()l)lt1O Im'the tittle l)eing. 
I think that tlere still is a desiral)ility (d su])stiiuting saltlehling to alunl 
hydroxide. Actually, it's , lot c(ml)licatel. In tl animal field, which 
doesn't interest \y()u, \aou have sonie ga()(d adjuvants which are saponin 
and aaineral oil. In the huInIan field, yoU have twO t)(ssibilities, alum 
hydroxide ad lertussis. "rhre is ;I new possibility which is being tested 
currently It is an NIDP deivuative. Now, in certain animal models, we 
can clearly see that alum hvdroJxide is less effective in getting )rotection. 
Moreover, we can see, and that's what I showed you under certaiin cir
culnst;ances which are just toltally Uanl)rcdictt.l, that vyota can get more 
biological activity with a staall nlolmttle in saline than with the same 
antigen in lieuads unmplete adjuvant. So, I think all your (questions 
are accessible to verification and ensuing strategy, bat I don't think that 
anybody today can give you a general rule or guideline. 



RisTiw: G;oing back Ito)ilt-,wiginal questim. D~r. PaplaiManou asked 
which) Oiljvamu shimilh bc tiscd ; whic-h adIjuvalit shluh)lll bec using illpa)

posed trials. It loks to ciltthit y llt. Ialking allt a thlicc-step
apFproachl>o ilt' vStiiiit,,XatciMo.. First is t)finld(mt which dllIivalit 
gives the best iiiiitiii il'sl' lts . St.(mild wlllo
is Ii) g') il( .t i is kts to 

ilIc s irotttticIrol(oIt il'tIt i 'p,)I Hs' ilit I it. lIIi nl is tw gioiItoIllIll Ib' sclcti4g the tsl ;fdPjv;lnt slwn by iltipl'violis \\,() experi= 

nints. So I w'.ild ugsllgestthat ith first stojp ani lit helpest oile,Nw'uid be'toI(akt cmtilllltin Jabmlt oy;tVnilmals, stcvtc';l (dltlcl, and use 
';e'uFll . ;lt S ndl ;tdJuvain! stim ulaites (lielift'r jnt ans i t( wil 


best antibtoly pl><mltcli m. Tlcj 
gilandisihcl, b(a4sedoil lio)Sc resudts,which I(IjuX'Mn SlIl d bUhI lscdtil+oll lm l'wy's lowt"
. nlts tic next experCIi

inlit. lihti Cimm 

]i w \\llOl]ttil iiilrd 


bIstd (tltill nistilts (fi"i p lthe e .Xperilniiilts, decide 
XX i Ill t'xptiliit illIlin0 .
 

S i)li tli: Il'l l it to i 
uike : commi lit ClI l) . Piilp>i;l itam s htltstihll. 
This (licstitln W;1, r;ttldiiIcllis () 1;of ltrors: (I) liitIIIIatiml of illitI
keys, (,s)tl/ciall tilt-sltcilit t t od iotnkeys which ctm bctu1srt to 
'aVI;It IcI li t';i tv of(d livt cauid: ,t,iltiict.ii, i l (2 ) ;1riatWOus
WIIcliwil~'ll 
 l>Filt.~l
l( pri htc.lhhi~ lnllt~. Willi rc'lincmrt,(( thet 
c~ythl't ctll.c c:lihgt .lit's, \\,.c 
 hIm\c flumv\ culldidatr al)ti

oeiis. ilt' hii tI)i'ha
that ht t hwtI, IOOX sdlt i Oiit'll. \(l , hlvlX tot
 
Ct';t
1b1isl imlt I1sit Ila XlilYc li Iid;1W 11.11,Li:C! Il i i X 111\i. X liihlI t 
utc oil tXXI) ill;i(t,+,lilIttiooll ,I ~ iII tXl1( tolilct jolts Xill shim tillcIti
ti jllisu1 slt il\t\I,i. tltltle ii \i hliht ll
ui T to, iink,which isl)(SSIhh]. . +f t sti- ;idjlvtIIti c~nt 

ad.111\'tilts Call k'ulvy +lplatt 


I m~tl; h's nh l Mf '.HiI-svnldictIC
 
a ,cv(" IhS' ,k,' O s lw kind (t(':N11 I'1t'sp
nise' 

iliiway t'tilldueOlilt-t ;aitivl + tis tws. .\ ; ill onk 's X,least ,a Ii'\v
Iniist Cstbll ,hwhih ;18iiimtX i tig is Ill ts 

. 
t ( telo t"til"
 

Vacctilitc ihTl+ vct I!Ils-lhav\'c V(t'V ri 
 -is~l.r'tsr.ant~ ,
and dcv\+tI(>illt 

tit\ iva.'s ;le .t . nvcttti\';titjlilit. Ih X\hiS \wt tiloiv ttiiitt thait whih1
tIs ]1) cl %.%';isc g>llIzcd Ii I\ ct;ll';raIgo. llwl [()I 11; c 

<' Ft' 
 Il tli cll I Mil
 

most litwas jmid t)it.I tliik tli lit od elil,'\V w;ls li t'rtol IIt X ai s Ili
tO
 
findling (dt ( l' litt itt iln ll I think thai . ''\'V I ;lctt ile 
stagc Xlit\i v lli t li clr !-t,1ul ca litl;t,, lii .qc4111an bll still Xwtar

ill,"t';l''Jlt~ . ttjuvattll !w'(;1 111;11' (.;ll~t 'ts li~lh 
 ,1 bc;
But I til I hr vryl a lXiit i.\V shmluh I It s('(('flg~call\'.atish- illan tiyIi wha is 

;a ilallh .cill huillia I think ()ltu".',. t"vati;itii ';!,(() bcb ah~sed tm so~lid sci
ettilic fMiiltl; iin luld i1fthF e is a iick 0'kiit Xih g ill:i Ilit;li a;rea()I- a t lp~~~l, 1 ( itllu which is c'sct'nli;1!. Nv. hlvt, to)directI thiulk 
)t al lt Ii l ()it if I iI S ii 

J'\I.Xio'XN' t':W 1ith I'Csj) I to'Il-lulr d's ctiliphlt. iil.Jtilitl, tile" ities
ti010 is th;t til iniicliallisit ofI* tl iiti int. n'slonstithait vt arc louking
a(tis pritlui'ily iiIIIIlo ral lther thli ctIl- iediated. I'il addressing the 
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expertise in the rootn. If vo were to try to access the efficacy of an anti
gen wvh icliwas I)i'cd or hylpothesizetd to be working along a Itumioral 
IespoISC then yOtt Ust* Frcind',, ciI)Ictc aljtiUvaitt whil woild also 
evoke a large cclluli ilnmunc response, what woultd that o to the 
intccipretatioit of tc ivc(ti,'e elfieatc'v of the iltigtn? \,tilid it still b1C 
ilcrp rctablc..? 

Si itl)ii: Wh\c\n tli give the antigcn iiPllCid's coltec iliIjl\ ant 
Coilparedl with giving tile antigci in I'lcutnlds inicolipllctt adjuvant, the 
diffe'rcnce is rctiarkabl. \Witl lrutinid's conijphcte aljtiivantl yon get 
nlltch betc(l" prlolcctioll. 

Citli':)uo: The real problel ill ialariai is that ltodcls arc dil'ficult to 
havc. 1f'you have atiticl vot Jll;ian vtswerthcse tlestitos very ratidily. 
1)0 ti ccIlitculs l)you f'edC otnple)Ite. el F'cuttd's inctllpIctc? If 
you uccd ruli 'scolnlpctc whtat cai \out do t tn;tke it bttcr than 
Frel intttltlete tait is feasible. I think that all gnrCl'alizations ate 
cxt ricilcl. dalttiguis. \Vith tle Tl(.\. tilresipothlers and respont(lers 
illilitc lit itlstalcc, it (locs lUot wOrk with lretind's ittottpletw 
altloglg il thtilissi a stliSt, we, it'e ototsljiaking il cll-itieliated 
i nmUlli\'t1)gcI all atlltld n.Cplisr to, l CI(; i mu .cl-11ctliawdt 


l tiiiirnitv hiit;nis ionV tlings twatn just tltc (lassical tlings thtat wC aIc 
rcfltcrig to sith tis dcla\cit hYl+Ctsclsitivity. It Illav silnipl inCalt ;itt 
cxccss i'lcrIctltkin I..\s atilt fact. \I altitalihisi ll incrlcase 
Of'lnIcrlcukiln I Whocn \'(it ,a!-ii\-hydnllhili, nniittlpup~tidl,_. \\;c talk 

of tturltv] pcjtithes all tittle but Itit tui'itic, tha1t tltl lv tist he 
(lozcl's (f ptssillilitics whicI arc ahout lit sitlie. I think that tile best 
rccruitttett 0f alju,, lit atncliilatts colliCs tllu thi bi.tCerial wotld and 
copics il the(baterial wolIl, hIointst;tlte, wlat I )r. IKotatti referreil tol. 

Pt:t. t...\:bc ti iti say, at lists whichI'll caltti tlstI ltooking tli wete 
prcsentd tduring the list (,pc ofhlours, that ilt'adjuvatt is nlot suit
able atd th1' tht is. little relitionshipsh \VC tallv kti,, vcr about tile 

bctwcen the ,tigcn andithe ,ljtvantt. bc that justItItlighlt a little 
llilutl o! a rtatt(tlgit atljiuvatnt still wor-k and WUtlltl bCiittld ll 

vtrv reaitogtlit tmlinii;l lLstiin whiChill ])F11 ';C. Rcglditng tilte' 
adjuvaintlioltl bc tilt' iii\ atswtbust chie tight , I think tiltl isfirst 
tt) llttlll'tle tV\htiiIn ttiiititsIll' "idjuvattls ito()tlookintg a t and ten 

tty to answtr that difficul (liisilt. 

NFAM'ItN: I tink lie atanitiil stutdics i;ltc lividtd int two parts. If theb 
-
Cuicstiit is \ill atili-spllt ztoitc altli di's prvideh lrittctitto illa iri 

tlle S\'tt lil.itlitti)ltis at li rtv tloltrwhlatee teclh ikLtu s ;ie' iCtcs
sar to raisc sIChi a high Ies clof ailihoylv toilri'c ct;ecbacy. If, itt fact, 

inomall tile data thtu we'vi Vonard, thut point ";nbe altllist accepted or 
requires very little adlitiotnal invilveulIccnt in plitiatcs, thttilth ;iddi
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ti4)flal bciitlit 01' (Ili Jprii(4t. sIildiis may(iwd'l bc t,4444I)Iiliizt' I41c4'\'p4 of' 
dosage tliat mr qO)4444III( 44 11iliall~s. 11 4la4l' I( goal,.414hN 44cl tile jpri

oil piii4t4' blo44t 4'4444'44444 III(() 4l'44m4A sliilit's. Tlcltrt (444', M\V44separatei 
(j44ec44ils. ( J44t' iN ('111t,4 otI( ui(- spm*ti4ji m~ .44litd pcr'j' St. mid4 thle 
ot1her is 44J44i444i/i144 4IIf4444444k44i4 14044 eliiiieaI4 14444t'ial Itse. ()I ich sec

1 
\,;(( Mr44s (444' i44pmtr(it, 

D ESM\N: III ,i4HOW \%hC)1 Stmil (d, cmN ;r 4.45 

is It4(1 \v()r4441 dI4i4444 dic4 
 c~--mlt III) Fil'(s ((1444j4!4lad(ill
vaw41, 4or sI4iild \.()t uScv s I iit soti iiln
r't (i\ (11;1( wm ha14v4(eI~t l 

i4Jpjli(.ililii. h wfsIll kt- '44S11
445 111:111V (d1III4c ip;tiilIS 1B4'N144'i4i4'its that4 

13h44 114a c 4li i 144'ti c1llui ;yiilii444(4\ l 144\4 44 )1(4(4 i 444 44 lid. 

zccs, and44 I rv41k ir',4Iv i \V';ISWttlijik 414(44 is (d1film.( and44waSte 44144444 

C~tiiI'.'.)Thi 14'. 1 A4S(\, I4SNs 'lIi, all y444444 (144444.\lih hc al)1 4)144' 
Iik it(4 4it, b\(.1-15444l (4 14 /.C1 ll 444(4444'(444 411(41i4P('OiIIl(44444 

kil4ol (d4 ;I1()I (d il1-1114444:It4441. Bll I (444 Sure44 14(4 lt \vday we4' f~iId4(
4444l('444Ik'sw551414 Ia4 lr s dIntcr4'Ictiki44 44444I4til4s :44441 sN'iIiy(Sjzt' ar'4ii
(1(41 1444erl4'kin io1 44414'4V. ' lh,- g, thtitd1it\ Illeil, we wvIll make4 
adt aljia4s whic i(4 11441(1qol4444(4is syl44'4ic ruiIhre Is it) natural4a rulbber 
ill whichli. i144c SNii4Iit'4it 44144 5 l)4c4'414(444 44444ullw hr. 

MvIvi!i:.\ly J444l4essim is thai lId back (tdyji44 
is that it'( W11tS 5444 4'54(tl)1i514 Ill 4444 A4iiiiiiat 5144.ics "Imply)I don't4 (tj)l\ 
ill (ticl-S. '(tl um444 4444 

wii has(4I4( stud(ies 

a41i4.I1 4(ItIw ttl gttttt vcry\ (44ist lifl44444444j4 
4 Ill 

(Ile ralmi, \%Il(4It sIiiiily will 4444 app'I'1 w 44.44mal 44444SC, 444.4Il('V. (a4nd 
\e I.~ s wts 4 44iv'vi(ce I'liai w V( l(44 ;I stright44 answer' 10 tis 4444. I 

think illit I itc4gy'41144( , 411ml S'.S44'444(t4lv (iiit(-t t'ltseii sJpeoiQ and4 
il I pplysi4 thlat m44144' 4444 sPtVCeS is 1)0(4 4('Cs;IIiIv 4144' lio'iti, 

bc(('(iti'.4 ;1ll bts (444 *11kll \,(itii g444w444(lit' 44454 sp)4'it's. 

R IS444 : I also, (!4414'4 544' (4 reason44 W44go into4 .4'4 e.\jeiisivc (lii ials r'ight 

best il444444t' Si iiiiil:1ioi (4(1jiottctan pi 4)44. I thIin4k 4tatt ou '(need44o go 

M'EUkVISSE.N: I\'at a )I';ielIe(41 qu4estion4 (o D). Mitchell. WreemPhasized 
thle imipor'tance of' 'I'l c'ell stimu44lating eplitt4Jus. How do we select for 
tIIL:SC CplitOpt'S Oil it gI~ prIotein? HOW(W oUld )'ti iippl-O4C1 that? 
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Mlvrcin:,1.1.: Gorhon I)rteslnan cotll also answer this bectrauj¢, he 
addressed this in his talk. Its )eenl a maj(o, probhl', for a honbutint until 
Contliulots '1' ce!l lin,,s ('anie along. By wvalkiitg down a mole'uile which 
vou've got a sc(jIl('Ii(' tim, yoti (asl itilt' 1) ; r',gion which will i'ei'eii
tially indhuce a re'spon ilia hoied T (.(T lii' or, ili a liiniting dilttion 
assay, with a n(on-cloted line. 'Tiat will giv cyuvo )someid.ai. I l'vou knov. 
what th lphenotype (A the cell is which is re'son)()(liing (lhelpei', sl ppres
sol', cytotoxic, etc.) thein u'l get sonoIc i'(lea iat at least this is a region 

,I' I llo~ccuhc which call induc' a proliferative r-.si s, ill thlliartic 

ilir ( lI liioy of ihat pitllelotylo' in And(hail woil t' a gool start. 
But, it was ve'ry ctliiierslisie iitil ilthcloi al aliah'ss antitl iloihal T 
cell lines t wallvy pillpotii what this 1 cell stinlulating epiiop or regioi 
Was. 

I)RI-sC ;.s I ilas aItl)il in lhegelci ,1 i fhl d lo)ked at1'' cell 
respoun ses? 

MARTIN: ()iilv' a gtei'ril Iphilosophic :oi;lillltt. This really coutr lst,, tIlelifet of t'baisic iliiiuniilogisi whot lots the hu.inr\' of (lealingl. witIt silnple 

aigitm(s aiil ccleVtil l5anilss slitts and11 cttm's ll) with quilt. (oriplcx 
liiohil syst'its, Li) lil ihis wihIt'ery (lmplex1)arcd ii group her' (hlalintg 
atp)pli(l svstelils. In o)n' sciise, I tliiik ihe task is muc0(h1 iiloretlilfi(ielh, 
)t uluilIicL'ssairilv (!ificult, it vn dlly the aidvntces that are iitde hy 

the basic iiiitlltih{gist. I thiuk that oile shiould iccommodaiiiI)tte eve'ly 
td(Ivailu'c that's Iliade by bisic itillttitiiologists- vc.r' little arrow and 

every little box ought to he a lie fo'rciftii (lof oir thiliuig as \ve Iit(v try 
to tackle te apphlId pohlelht. 'li reaillv hiiok at I cell rciTnitioim units, 
definlic infinite suil)l)oIitiilitio)iis ()I' lvii ilylc-tes, and to apply thiat 
knowledge antd tlat techni)logy to malaria is going to, ptrhaips, iiauke 
tile past aippriachiutblh. 'lii dIely tlhose advintces id just t()t ill hack ott a 
broad blaick box cHl nicfialcd ililli iuity is lro ly going tot bode call
ing for any reaiisliic adx'ii(ces in otir (d wiit's goingiolet1titirslainu on 
or its appliition in otrils,i vao dh'vt'linti(if iiet 

RIEESE: Perhips thtis Iilis't IL-el itiressd ntdit'lwihts Dr. (Mhtelitl tin 
answe. 'ilt trii itiieilr lack in ;ianothter lift'tnie f'or hiself' 
when I used to be inturcsteil in vario)us tilings whltli could iiodllate tie 
ilniiiune response atnd we w)rked in inbred guinea pigs. At that timie we 
found that tihe (jultgitiotl ie\eCls wer' rteailly quite import ant in the 
responise that we go(t. lit one case I call i'call wec used atvetry lov eo'nju
galioi nllnlmier aind got, at atll'airly perioid ()If tiiite, atnt lg'i response 
which was really heavily carrir related. With timic tie response 
changed, and then switched moire to b)'.ing a very haiell specific 
response. Now, are we going to have to deal with this sort of' problem, 
when we conjugate various peptides to carriers, atid have to worry 
about the aCtual responsi\eness changing as a fu nction of' tinme? 
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0uI)Ii): I siippasc yut did stvvral iuimiunizationis.
 
Ri,.Tsi.,.: NO..This wa,'si liumuu~mtul I (:CA.
 

C li.+'IIm *s. A nd I II Wt'.Llll) you\tl c.1' l''I~cstlm ct a n 1 tn1h li)ct.roiqllte 

h.ptell' rtslp llso
i '
 

R..j-l.: Actluall\, 
 w' htok .qtiut'ilpig illhiuill and wcvt
(ouju[!-ult'd d+hat to 
a low'hcv'l . \V put it h;ick 1iut,'uilie pigs. Int ially, ,,ig t in ig( 
rlCs)iolnsc whili \;xIs ('iiitr. It vsi il'i'C w )l)\'iOiUSil iiii-liVil)teii, b(t11 it 
\V;ils (t'lrit'i l libt Cittss\ti area hitx'eer itecalier iid the ll)tell 
anud wis l,(;, it\x;I.".liisto I siiglt is i\'ylp.. a sp1 ike( of tiiitlx'oil a 
fo)lii 'l xt 'a it tl IIIiilii iiisiig u ..\s alek I stiid I l ially', li t')e ofjtti l tas ..xo ts uliitoy ter ist uhe iiitealv I l-t'd iii nt 
F( ,:A. 

V/. Nu~SSI.:NZ ..BI:IA.Nlt h.,Is ill [Ihll)t prbl, I 'tI Sail scarri,r haiell m.lt 
But I]just waum 1() -rJuilind (%\(]p its. \Vhtilu ()u hut,. it Sv\'Il(ti \;IC

l
tiIIt ill whiith xilt lll belull)u ii s ,ii l it llialltll ist allri 

rxat~ii
ie ix T 'I tllS. 1 (1 "tli tirtt huii is ihlllli c its iiltc
 
StlhiliwIlt ('011 ii, l l
I \ asitl'o lma h l l CtNjlUtil-ilSrcot'Idtly, Ih'lt ,'+Is,, p I)l i U l'.111 -1A rr c \lt 1h+~ltt \hh'l Iul-.S\.'il l h1 ]lllls ill h +'+ Itht(tIC 

w;ICIall hiitia beclivtc i iw Ill( i t 'liu i iui is t ihuiiilt-li t ilil and 
. .
( ii iti Iiil sx .t( ihi Ais 1ur ;s Ikiw. fsit ve'isi tit oxe+ithwlik 


. 
 spddI)r lo it l .\i putistlii c ipliis ti ilvi shi lzaiii llit w hillitdililu-ht'r ~t t]l l alli (xi it( , ll.l)l)l('s (Ile I-cspllm~mt I ')llf a,',ItI/ti

hoi hImttll.I dh l't11l11iii msIlw thImsis () ;I t 'X0lr It.p tx ! 

C'ti(;Il qt*uI(-rltt t hlt 


tIlt Itiislrid 
hu U 


Iltist tat iitah t -Ii 

l l tht"ili'\A t.Xit ils(It tItls. \\k 

INllI m+tuiiovlyiii ill(t t is11a11 n1lIizv h. 
(illl11)11): 'l"1I()\V I(tlow1I itlS11 N tlst'iZ 'tinc rcm.ailk, we,.( t oH!+':+ m usl~ t l

lhany Ihl ,isi llcsitlll atitit 1f thitllit is h zai<. I le \tli\', lhit 
ofmiio %ill)ot iit\\ ill il s jd ii ;l(ilmlthx lwith wtitlll ;but I tilltiit's

.tilli,S). a lo wth w'ill iIt ithatl istit.ttmh c ,w'tiihu . liut i\i did itWith .sy\'tht'tic p l dehhswhlt hI\;rt' t y ;m mio\ (]hlhls i-l ni) malktHIS so, 

a ixtit tat H51 n t I/)NlP-hi mladxx li sil"'. It pi-s tilt atiit ,v ii,lut 
lIdo 't tht oiah l t c 'ioleiih ;tii '.'tiixli ,it. tlel aslc'x .()it IIi ishorhand, I think c"mllitlg;it' is :thiut tilt( a,t ,,tm (t(d' , [('c"c y' v 
imporn'tlli. Ill th1c (;Is('d. j h lR oblins. \w'1m is:,ttlmtiltli's v \'1 iflut:-i+

a.'lit' haIs Nvli' aiigandl l i liltt'Iillltls t1+x()Il I~ lilnct,he'Is+tlsilg a 
VcrlV ac(tivt' iIIIIt illlHa,. thl+ wh~ich is ,t"l-at'lt lh llti g.tl which
 
i'lS\\i((.ht's n)la Tl-drl ldch~lt alliltt'li lc It(hi atli\ t.(g;Ils
list's+ tirl( of
 

Ha wo/lhi/b,. \\'(, iivt halxt iliego(td(I htinu t of'dealing xxith verywill 
small illllUti
t.,l)ti ailsr I thiik tlhiat will bc tiltliiiitig tlittoi. T1illtnei 
a Imilligram od tttits Id i' think xvu \xiiever get ;xxay with it. I 
think it's tssil)le as that, tileairiah iariter.
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MITWcHl.l.: I agree (in response to Dr. Nussenzweig). I'd be delighted if' 
these other observat tor-, vou itenti ,ned are the rtle and these others 
are the exception. That's \wIy I was interested to hear l)r. (hedid say 
that lie hts exael!vy til' same situation. I's 110 lIongr Il\.jst f-[e,rzen
berg ind i)NI-KtA . It is also ,manus to×oitl-lptile sittmtion as well. 
And I'm ho)inlg that this experimtient you refer to is ilo'e oktel the"case 
than not. At tle illtielh[, thl. waiting is two experillclcits to one experi-
Ielit aginst. 

CI.,tI)t.n: Just t few ciittntnts. First, we'lh\c it\.(,'d conjtugaled to teta
nts or to N pjrotein three plceptidcls andi oltainc(l iespoinse to the thr'.e 
peptides andtltlled thc biiological activity to tItn third one, being an 
ilbS attigen whTieh, wee'tlse,tat)ll ()I'(. S-cmully, s0tntteoMan was a 

bit ;tnxiouts of getetic restriction with synthetic vtccines, which is, of 
course, verv sensible. Nlost on' tli t'exjietinteits we arte loing ;ite it oIut
bred Swiss mictie I l urlose. lhis, perhaps, tmakes things a hit easier. 
Polyvalent vacilcs will pro)bably itake it easier to ,t\'( :1l gtetic restric
tion' This is the itilptcssoin. we are haxitng Ilt(\v with inbrtd mice'. If we 
just iltiuitillize with mu )eptidl atid \Nith omc aliivalii we (Ii get plootr 
respons's, l)ut wlci wc put sevetal pelpt ides, Ite respotise is iettet'. 

VII-cIII':II : ()n thalt point, smtliethitig like ttatitis toxid (foes ht\ ,( lit
te bit of gelletic cotnt ol, but t(ot a lot. D(oes that c(motllt l still apply if' 
you hat+,l one pec)tidec tetl ltlts toxoil, the ctaier, to which there is no 

genetic cootitio 

Citlu-It,: No, I'm speakitlg of tttlll sili'ctic toxoids. Becatiste with tet
aIntlS a't'rit, yot ait'evt'ry lfaVOr'Ial tht('lC. l'he l)I(ol)l'CiI l" tetatlS a';IIr
rier, il Itty opitniot, is \\.flat hats b nte tep ; tedly said todiiy, e'specially if 
thie pCptid's we have at illilltittulgils which ate only gting to be active 
at tilt' Iilligrai t level ot at tliet 0. 1 millig a level. I really wotld be 
very surprtised. Now, ftttttately, there aet' thitigs which ctl help. l'r 
inst;litnc'c, ouh t hItXet (fpitIt)pic sul)ppt(ssiot if 'ott give pctttssis vat
cine at the sante tinle as your tetanus it tih flrst shot. Ile Het etteg's 
gave F'euttd's (otilel'ite, idjuvatnt, atl it illay I)e (ltt gotdt Iortunte that 
tnatny of (is hl,' tvceleived ttattlis with petrussis. 

Dmt:%.tsAN: I'd like to matike it chsitng tetemark her is I sat htere anitd lis
tened to all the commttttetts today. I think, first of all, we should thank 
and be very grateful to Pt. Siddiqui Ion goitng thltoicgh the tMtassive eTffort 
of' having an organizetl it con 'rt'tle , like this. Because I tlink. if an 
effective vaccine is to evolve fIo tlari;tta, it's going to takelitcitig the 
complexity of the system that I've seetn this week-it's going to take ;a 
lot of otmm untltlicattion with groups like ihis. So that, at least, vou 
Caln ColflultulitC;ttC yot'O finlings t Otnte another anl help one llinlhet" to 
more effectively get to a vaccine. ,",,tLIsceondl y, because of the scarcity 
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of the aninmals that you use int your"itu)dl syst ns, that you Use theSe in 
effective ways so flti a lot of tXperinlutls a;tt't (htole ot of coutlpeti
tiveness alone. So, I think bh lse of' 1hte scarcity of r1i animals that are 
used for Olwles eXperincnlts, a lot )I'ofcOmmnicatito has to take place.
Thank you v'ev 11111II Dr. .Sidhiinti. 

SlIm)tuI: Bel'or we close', ontlehal'oftilt ()ttganizing (:ottmllhtice and 
all thtt:malariologists who are sitting herc, I would like to cspecially
thank the 0'irohgists and tmtutlohgists who spetit sonic ihe with us 
and shared the 'xi)criit'ces ol'their work. 



Rapporteurs' Summary: Applicability of
 
Informaton on Modern Vaccine For
 
the Production of Malaria Vaccine
 

RONAL) KEINNEDY ANt) IALSIF "Ii 

Three molern approaches applied to p)otective vaccine candidtles 
based on experience with bacterial and viral vTciles we're (cicussec.
First, synthetic ipeptidc~s, which imic both the( mlill cid sequence 

and )otentitl secondarv st.l.'tll't Ilf ;ntigetic (ilttltinallts, were dis
cussed by Gordon Ji)deestllm. 1 Iiscussetd tilt rolteI toilfl'orniatiol in 
the induction t' an ltib)dv reponls. ard the necessity flr C;rrier pro

ai[.Vll\a its hi antiboy(V 
moleculet. For this ai)pr ;(iJh, tht coJllIltt , 

teins an d " hgh ircd ;ud responses to the native 
anilil) acid sc(t'qiull of the 

protective po)lyitptide luist fist It(edetermined by the n(oleclilar blit)
ttgists, and this was tile t't ( ,r thoIcp \cive lit'ltitis B sIrlit't altigen 

epitopcl studietd I)v l)r. l)etsiiiall. ht c1lrac(ttristics (d a synthtit 
peptidie ()ntaining a I and the (neesi 'I milino acit hloop were(a(drssed
sity of llaintaiili c(l)JfOJr I;l h l to) I)ri i:t ' ttttivt atitil tliCs. 

Yhi anatlysis of other ailligclis anid tilt- locatiol (f T cell (Iand B cell 
epitopes oil these iioltiies wer re'iwtd. B cell cl)itoi)ts ()ntain beta 
turns, are llrge!y hydrophilic, and call Ie scttItiltil or ct)formational. 
On the other hand, charactcrize T cell(IIitoll(s hae\'t bee, less 
hydrophilic, have had al ph[-lhelix, and have been linear. These charac
teristics Jlaliy he useftl iIn identilicatioi olf catndidlat epit()es in inalaria 
antigens once they have"been cilticI. Dr. 1)rees i Ja presented a modi
flied Chow-Fasnian predict ioll of the seconldary stricture of the CSP 
protein, which indicated that the relealt setqullenes, which have been 
shown to be a strong B cell region by the Nussenzweigs, may also have 
some T cell potential. 

In the second approach, Dr. Kennedy reviewetd the potential use of 
internal imatge anti-idiotype as ail antihody vaccine without the direct 
use of anltigen. This new and ne-el applroach was defincd and the evi
dence for potential applicability in trylainosomes glyco)rotein, the hen
atitis B surlace antigen, rabies surflace glycoprotein, reovirus ienag
glutinin, Sendai virus (T cell clone was used), phosphorylcholine of 
streptococcus, pClysaccharide of E. coli, and poliovirus (8) systems were 
listed and the mechanisms of four outlined graphicaly. 

c 
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the anti-idiot,'Ft a;pproch has f,,lt'llti l vltic ill ctollnfrm;ttion 

dependent epittopes such as tIII fit patitis V suirlf'virts I-It a loop pvp

tide. Inte+rn inltl e ai -itt i V talil llt i tetlsd potetillyyp. i I tis e 

prining l'lie titise eSplis:s tol \at'ci i ll il ts tnda It etu-lp fod
in, adults. Simtc'itS a clitiviisttl 1t w atpproach, the ptise l st;nid 
alplicabl ilit,, v 1lt);l tl dfi ltlfa l lti.f 

Intile thia s ppllrio h, I)Il. lissl reiitte.ll\\ls e,(wt5t wo.r (31kwh olltire 
let';s hale 'c a(t-tcit cit i l l )l cvh,;i ciitit I; a t lss titas i a vtilsai)l r 
rCCO llitil nt ,tl ( I I .lIc is; t)!iglWtit l itht li e citllnl tillrt, 
ai urai tasc1)ll tilit i pr (fill; (ld i cl'zt, gly,. rowl l1)of the rpes 
sitl lex ,vitu ti, t ihc ititis B ;II 1.. uis ttgen i lY he it'l i t 11111IdtiCS" 
ofith ll.alaria it(ezic. etp'it s;I56K cdiSpt li,i w.-, v'.xpttsscdi etIt
 
l ,i olia, llthitpetrlt )llI %acts lheI(t l cssltd I t isia ill
tis 'saivary 
gland th' inin;uint Mill istmt t'lrse.vet(i svll(thctit \'accia Isl'bra~tc. ,\a n Inl ],v 110lt fc waursitcret- m l\vanl:ucs, th( t 'illi~i\ttli t b +
 

docts liit)
rcclplirt. vtl iu]i I< lld antl ;IdllII)Ilstt't- I )',' itch
, bc b". sc 
a;lic. Tht" Stiuoulliml (,1( ,%11, ;thlttg \'lithhu1m11rl iHluuitllt\', iM;S 
been'l dol ct'lmid )l (,I]t'l'lt \ ( the" v:,cciulia vac( I])tcIs Ilownvl-lit'Ud wy 

wor~lld w id e'.'Ilhr is k (,d'tliml ti,lm ls ,adisat anta gtc, b u t ti sc (, p sh,m, ats d,.' 
Ina\ betshlort-si~ll'[iltl'l;I' I It' It t " llu IuUIzl thi :s u 


tv'opics. \;I(tImi;+\ ri. aplrl bc IIMS(Ai )dawtt tl stl l s t<o 1t<> uilsine; 
tiffa rt'<cclombillawl 11i;1k;il ;I MCA( 

Illch(+ilmd I'tutarlk., t,,(~Issc' ',Iml. I )luctsilla~llI)I-. slug icsicdt hat Idt'n
d-iiplc clt lillyt, t r t illt- ;11uilus 41,tlhtwir c' .. \llwii' b c.'I vc ~i.s-

Ihl v v' -;. ,'ills l, t(dcS, andl(nteac c ili l \'.'iH \\,sl 'l ,' ,tt I(t'lud fi 
tunticd ',+ill)se'h't twrt atlltI ,.vPC,.t'+td ir,. -1~l(1W 

Inltih t g l (dI ,S MII<III( dl;1 Itl 'l ls ltia t c let rl'p lS. - n' ~ sii'ill p olc' 
ltl ll' W (TtCldisc l >;s h< oll b yV D r)Inlg ti l l >I <t'C.:tI' s cd . Tl "II I -,( p r e'tc lSll l . 

K olati tdIscu sstd l u ri'am\l d i pl~p idh ll s Ill ic,and I mt cr outS\' h -'. an alogs 
aispltlllial ,I'mi'u ts Ib,ostliu bothl u't-Iltl Inruand humor~;tl imn tinulity. 
particula,tv IB1<-NII)F is,aSt-ltlg candidtc~t with Inliiml py'ogellicity 
andl{ dcrlivati.s. A.11w\'rlotherl advvit-tsc Sidhe t-fletcts,tssm-iattd with thert' 
Study' is the((:ml)(p t d :506 I-clawtdt to>1Apid A. It lalstilt- aI thill m"in+: 
'Wcti t a ss m-i t hl at c i is 5()0) til ntc Fyr<at <ch:id 


+ 


\'i d \ \ It l) l l.,.p ,b~ s le ss 
,ge ll ic . no wx,.ilig st tt'< ;IS,t (T ICttlt S\ l IChIt i--It is Iwt Iivrtig;I st~o lIM ' idl ' i ,ld 

I)r. NIa tIn( Iiscu sse~d tII-t' tlal()t' t -II it pI (-ttlt i thlel I tl Ali ui 
ilillnulne rr'sponIsc, ,-\It oI1' )ot-t'llla Inu'challisti (11' jovvI't \ ite 

lprtsclitedt. allsol
\'ants was ailsol htwas suggeste'd that hlittrlulii-2 mtay 
al.so beta pote'ntia]l">, iadjuvaint.
 

D~r. (Cht'diddisc'usse+d tile' roleu <fa ini-ipyroll ic de'rivative ref'erre~d 
IU llI1Iut w e\Ito'IS Wiidt'i has lN +s~sIpyroglcnlicity, does nolt Induce 

vithe+r ac.tilte Slolw slee'p w',\'. activity, orll"l copeula,phia'st prteinis, 
.1l101lOiilt er ItlrilnilIttl teffects. The: rlchfitlis Iitcw atIliu\aiit ill polttell
tiating tile i m m ulit S ev erlal n~tig ens d isn e!lesp on stc t ot .Synth tic a w as 
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cussed. Increased immune responses were demonstrated with antigens 
uncoupled or directly conpled to the synthetic adjtluvant. Increased 
responses to tie CSP protein w('rc (btainecd. Dramaticallv, the re
sponses were grcatcr tha tit(hose obttined with [(C:, hul th('se: were. still 
low rcati'c to othe r antigens. In adition, tit' (u[Lali of the antibudy 
irS' Misc t0 nitive protectivc cpitopcs \Was also discussed. Ii was noted 
that higih antiludv titrs tm Wlc nmtive prlmein may +not nccssarilv corre
late wid protective iiiitiinilv. [lt'h Ilse ofIttirahltidc Im plrmducing a 
c( ill)Ietcly s;,nthctic adjtivait vith e;,rricr fitction ,,as sliovi l)\' tl " 
Cotmpletely cheimical s\nthcsis (doa h1(rli c linked ill tandml with 
n11r;,-butitlc. This chiculical sylnthctic lpro>dlit wats cffiectivc ill tillt' chcmi

i, al last ratit of cattle. This suggestedhi i(possile use of ituraultid 
ill :yi ,sizilig a miala iai Svnitcti(' )Lcptidc IMsst'ssiig Ith 

-lp'.'<11 c[pitopcs, and adjuvlint atttivitv.. 
Bl, ctlf epi-

Illhc fil~ pvtc:.cntation by Orv. Nlit(-hcl-l disc'usscd thc( ofh-~poly\va

i it \ac'cils Ir nalaria. The idehal tialaria vaccine might l')it'sCIlt 
prletvic tif in r it'utcin il tIi/i'L'lVc th tiHSs'L- tolinl ttid b\ 
t leI' i't'lids i'(scriheit, carlit' hle'(fr lte ' cl i e., it'i d twtctfial sip
prn ssion ign lng , i ,fl vahit n uaccinc fiat ,, di i ,,ici. 'il'ic oj,(la
lent c listilim cdalrlrdsac chtridc \eili rtr I( dIw lihiwila so 
ia gsowin l nllltigclic 'lern titil ,.wtas ,lis(at sc . P,Icn tial ,lit igclit 
Colictici, ,'[le iteina prhleimiiMassc i)tlti C sinlrian lccucl-rt't'Clt d 
vacci:w ctainaltg scvcral ititli ts (til wdiffrernd )uctihecpi 

suict IS lh'S\ I'm (<ai'ie Wis"l 'c iajr p)Hlstlgts t a lt ill that -liccniscd lby thc I-INA, such as tctattnus t<)xtlid, I hm-u'vcr, thc( liclimlic 

igi ,ttigc,ic ipotli (d ogt' andl Sill siggcstcd that piiig i wereniz ti sl ldti'i
t.le'riis ilight d niot hti i ti li.ln , til t'd tih e esires it sncod tooriginaclnigelcsnwredsusd
This \,;is also discussed it, regardls iiit c tandemdlc t\''Sl and 
atglioile eaiing i)t]'f li idatc antigens having a repeat'bcr lalari! nus 
characteristic. ThltI' t'ltitl prl'sssols asswiatd with in\'tec iant hndroi
philic r kgionsalong \ate.vl)ria v t al svetti tcIns witi oenrsths ilu 
original a tig sill li wrl. isussed. 

Ill summIIIary, (CWP p1,190, lRF'S,.\, cytoadclcmnc ,ntigcnl, rhmptryv 

tigon g itc glvntslmhl 
H e 'i acies i atilcans. Fm nch (I these ucc- it is 

an c n bincing illcin wcrorist'd as issi
i 

t'ssarv to 'ctllmv)\'° irr-clcvail nd m tuntclp-milcti\vc (sup:pre~ssive) cpi
topes while re'taining bv'nl-i(ial ones. Thlc final ,analysis suggests thlat 
tit! e ar~ch I'm- iUlativc t~~l ~sass~wiat<cd will) protective' ;mtigcn1s oil 
tile malaria parasitcs shoul wiliz<c lthc know,'cdgc cmnpihcd by o+ur )Il
leagues working in b:acteria] and Viral S\VSttCHIS. Inl aditiona thc( success 
of the2 tI'0rmul-atCd vaCCineC Will likely depend heav'ily ()t (het development 
of stronig but no+n-toxic adjuvants, which w,.ill be: inc +ormatd with tile 
putatiVtU vaccine in the stimun-lation Of hwg-lasting ilmmunIIity1. 
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l)epartnu'n/ of l a/Iu/o .t, I'arnhy offA ledicin' 

Iiatmtalhbtodt
/1!0'v/al 
Ban.'kok 1/..t)04 iatdd00 

Dengue hemorrhagic lever, a serious Ianjl'estatio t'dehlgue infection,
 
remliairls it Inajor (';ttls ol()mor)iditv and tln talit 
 ;illlg Iiet children
 
of Thailand and tihiglhmting cmint ries. Outth'lks mtay owcur iu1;1
 
country where the disea;se ltlil\M appetal waninig, such ;is in llayvsia,
 
and new -j)ideniics of )ll haIve lap)ctteld ilcmntrics where
lI 1 
 thw vcc
tor is ,t',i i - it11d (ingtlt vittilscS halve bcuttll (irculatillg, such ,aswhat
 
happetned in (ula; 
 mlherin 1981. Vector ((llli8] ltt i)tllimler hpub inallth 

sures al)p';lt to ('iit value
l 1)bc eil(d ill timst itlst"lItes atnld v 'accillattion
 
agalinst detlgtlic 
 ilflct( tim l trllitis all tilix iowied possibility. Sincillui ity ag list; id,1 till' ltlgtwc v'irs tvptcs call Ibr dtelltim strawd '111
 
the liaj rit (d';adults ill (Icltnlgle ,lcas. it is 0th ie'alie thalt
t' ,it 

illlltinizanin) %\.illapp,'rita, dt' gtr vaccilics 11lta. 
 dli ifIbr,,;ally ,1-()
tectiv i1111it1m illpt'sots at risk. This (ihtlltic \,;I(Hie wiici should 
be aitied tow\\ards tile )ti-l lio l ; illst anll(t il(dlot l'l o" l)eigutc 

etFlorrhagic levtl-/l)'lttu( Shck Svildrotlc ill cndt-lllCtle alrea 
w',ouild hVC to lie atpoVltiht oe ill er to protct tilw sulits 

t tpes ofagainst all 'I (1ingtle ititctitim and(1 to) illiitlise' till risk of 
sequeintial itifectioi (t tillt.ihrw' (ill digut'viruses. T vaccine 
should he givo-i to childcli six l1ulolths too lie ytal' (d age as tliw jii
pal t;lrget opuitIlMIti m, and slhlot to- d 
Ba.sed oilthei C(.xprict(l with 

l1w0tct tt [i1t )riegilill wilall. 
mthei viital va'cils, this will hivt tw lic i 

live attenuated "aitCCocilW t hitvtW;I life-iMIg illtlltilitV.
 
Developiincnt ()I;Iwiorkable dengte vccitic rests 
 'l)twlwt iajor con

sideraItions: (I) ItteIlU;ti ot (lengIIe n virutl,;s.es(2) ar;iit+,(I1)iocal 'kecrs 
of attenuation. 

http:virutl,;s.es
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Am-litia(Mil 

TIICIV MV al leasi I\vo wavs thal al(clitialt'd virils S(I,;Illls could bc 

obtained. The lil'st is' If) i"(datc straills I'l-olli licicroN)'I'mis wild virtis 

populatiMis M' Ilitikillts ()ct liallirally m. which arc III(Ilit-cd hy 

clicillic;1I llitli lgclls. 'FlIcsf. lllll( Ilw, Illa\ IIICII bc chowd bv scIt-cliVO M' 

IlmIscIccI,1\c 1)1-()( vdill-cs. B\ (Ills IlIcilmd, ;I 'lliall Willprralurc 

sclis I I I\(,\ II't I.,, as ( Imwf I 't I I (I I It I I I sk .(I It, dc\ (.11)p (Irn I It' (Vpc 2 ( midi
date \ac( Ilic Ill dw (,!Ilird All(IIII(.1 \\- I\ 11);Ilit-lillaw dcligue 
vil-w, Is bam'd kill Ilw mm) (11 Illm pI.()I()wwd p;f,,sagcs (d a 
Illicn)-mg.111I.Sill 1111(1 11It()[) Ilw,[ lv"Ilhs Ill ( il tm.cs (d [lit- vil'U-
IcIl( r hir (It(. Thc %\,I\(11P, 1, ;11)()tll is tim criaill, 
bill cm)( p'l,"t".c." 111;ml"ll III)II-11;IIIII-al III)SI 1(.;I(l If, scIculliVC 
pl-csstilt." Illmll dillclclll \ it W, popul, - )w'. Tllc \ ItIlIcIll fillc bc
(mllcs Ihr jl ,I Illdal dI/;II Ifill (d dit. ;I( ( MC 
S(alldpl kill[ lit( Ill I 'Ippl() I(11 1 am,1111MC(I (;IIIdI(LIIc,; \,;I( (.111cs 

(km 1111\ br ill ldr;ll fill(- hc( misc Ow 
V111111r, 'dimild (d ;f It()III( )WI % 11till p(PpIlLill(Ill. 'IIli- ',(-( (111d , 

lj tt c1lip li If '11 Ilicilild Sll()111(1 Al\ ;I( Ic&sI , ill N 
kMd id \ t( ( Ili(- \\ till lit-tri w -ciwmi p1q)II1,1111)[1 Id Ill(- " H 11" \\Ili( 11Illay 
b c fill]( t\11,1( IIII)w (11111, till I [,fit, I'll( I]/.( ill\. YC I . 11w IC 
IVVIC\\ Illr 1wim\ (d ,]I'll \ i, ]Ili (it ,, h,111114.111. 1!1 d dw 
("IIIIIWI( IAI\ ]I\( \ till, mc, !()I It,(. Ili 111\r brcn 
dcI-I\(.d r""( If\ CIIII)III; .11Ill( do.d. 1.11 clim.d .11)(I \Idd\ trwd JIVC 

\ I(( Ill( , Ill, 111(h. \.If (1111.1, 1111ill'-d it Ir. m .im \,)ikri,, to liivc bccii 
111jill ,Hlt, d ll, it \\,I itltlitll\ p't's.t --cd lit ( '1111c : ycI-

Imv lcrl ( 1 11)). 111(wl't:('d If\ 't 11,11 Ill till( r 1111d dicii chick 
, lll!tjlt : \ I( ( mc. Ili mmikc\ kl(hicy ccll 

1111111c : F(IIII(Ill'Imi .111(l 1),I Sagcd IllS( It\,. itI/ llluI Ir \ .1( ( 111r, rl 11111% 
Ill( k ciiihi \ () , idmi , : ,(-\ ri.11 \ t( Ilics, 41cri\ cil b\. m-rial pas 

sagc , ill .\It it it; ( "I (.(.If Mijill.c\ M K ) I;iblm kidnry fit W 118 
cll ,: ;illd .1( w i I;ill\ lit (lit( k ciiih i \if ( t-11s. 

ThU] CIli c u\ If1(.Il( c" 111,11 (k.11".11c %1111'r, buh;i\ u Ilkc wII(T \ ll'Usc , w1di 
FcsPc( I If) '111, S;IbIll ill(] S(111csill"'cl. ;Iliclillawd 
dcll llc I\ Iw I 'ilid 2 \ 11 h\ I lilt 1%I(cl-cl)l Alv ill 
H11,11111 m. vc;IIIIII1,4 ]Imr. J( ( Ilic', cd ill ;IIIIIIIA bIIIIi 11111111C 
arc It() Iml,"cl ( I )11ldcl cd drsll 'thIc. dll v;II It, ;111(1 "It(( csslill Ilmdul ()I, 
dcliglic \ I( 11111 Wc 11.1\ r 161. Illr sc( mul\ as 1)[11 "llcil Itil 1111-1. 
appr()iI( 11IM-dw (14-1I\ ;111(lil (11dumllic \ ir.d ( ;III(Ild.m. \ Ic(IllC. 

31( d(),wc;jI Mm-kcrs 

A bricl, r wicw (11Ilic hi''kgicA markors rIbv(I If)r vaccinc virtis 
Icads lo thc cmiclusiml that tht-i-c is no single marker which cmild corre
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W the \iInv! tt1 11' J)IR~IS redcelioi l41)\ orill th Wi0l ;mitncuoinal 
Perhapslill(iloyit ll( a -l~l4 teolybc -iu ( ('1be show 2 s rI 1114 hiu 
abilit ofi;IIl( l 444w gr willl high lw ll.Sc ~ I 'l * (1 ltili rc I-ki 1 orre 'St 

Forv Dc.t(11 cI lsc441 2 ( i c repo11) 11 4oftha15 1 j .5 llIi,110 % iSt'

)*Ci VI(il144 I o l pa(('111(S w11 1)) ( Igi fc%-l-1 l\cl((l)l l 4\ S2)lsullr (-. 
Ha14l'sead an Sillat\l h d'1( i4 l tl lm thatilil lllI((l)1141 den-14 

guc 2 \i ruIerc~ hll 5111111 w( mi o fr)t i i ll it ;I((4and (lItha Win

ha\oii II lult ir aI SIc i 2Ii %111 i l ar))i ,IcI pl i ) l l 1lalc after slI -

t'trcl spit1sI'hu 1010 kc( a ' ll )lt'1I 41 I d' its \ il-isl. mc lal lt si 
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I710(111(111*11 Dwt' offiw Cand"dale. [(lit In". Thr vaccille was givcn "it 
the d( Sc of, I fill sit bctitallcmisk, If)(If(. III-;( I () t, (doilliccl.s. 'k () ()I, (lie fill 
vaccilles wvrc fill.,cd II)gc(licl. 'Ind I fill was whilc (hc rclilailillig 
I fill was Ick III wcl ick. ;111(1 Irim ncd to Banqkf)k IM \ Ifits tMailMl ()It 
Ibc sallic (Lly. Thr :1111(mill (d \ 11 ws lll jccwd r;IIIg(.d limit 1.9-2.7 x 101 
PFU/ml. lit (lit- ,(-( )it(! tri.-Il (If,- \.;I( ('III(. up (-If 111.1"ImIps ()I() \-()I-

III cat 11(,rmll! m 5-hild (Illumm-undlImcd, 5, 25. mid 125. 
v(dill)(curs ;wr \\(.I(. it.( 1-111(cd Into 

lilt- (\\,) slildlr ,. 'I hc v(dulm-cls %\rrcsowrilrd .111wil" I Lll, cl- number 
(d,11111abitaill." \\ If() If\ cd III dw 2 muflirril (list n( I s (d s(Inic 700 
kill iiort If (d li;tm4kok. 'I'll(- \ (d it litrc[ " \%rrc m I ccilud 11if Ihr presclicc of'MllIb()dv at ,tiwl dclll_ Ilc %*IIts (d all I I\ pr'; and ;It-ainsI , I . I j F. Thc vol
tiluccl." hvc Ill I \ IlLig-c ';5 1,111 ;I\ 11mll if)(- dis( I I( t !mvll (If(- last 10 
kill d r(,,t(I lr;i(1Iw,- I(,ilic ;1 (lit I I().Id . A If(- \\,;is f al-cllilk . 
:tlr\ c\ cd I\\ k '. '1\ llwwll bulm r dw \ t(I M, I I Ell. I()I)c fivc 11,0111 

Ardr ae"11)II Thc hl.,,[ lr!id M , (11111 t.wrc (1cilutic andifrcr" 1:) 
JE S(IS(('I)lil)l( .11111-) \clc ,:Im cp llh lc 1)111 '11" 1111111tilic. 'I'lle 

16 M ilo It \\( it, Im ()I\I.d Ill ill(. "(.I (md IrIA dclit"tic and jF1 
Sum cpIlh1c, Ah( I flit- 1',Iccd I(, (.I\(- Illc \ ;I( ( Mr (ho. 1)().',Si
b1c (miscylt-III, r , (If Ow \ I(( Illil(IMI \\(Ill, cxplalllcd to Ilium 
iind (. I( It"I('.11cd I ( ml rlll hillil. Alto.] Ilw illc \(dillin-cf-S 
\ clr 11(ill"cd ;I( Illv 'llimll."t1h I hr'dill ( cllwr Ill ruclicd Imusc. Tllcy 
\ crc allm\cd I() ','() ;IbmII lilwl (1111\ hh,(d :111d dally pliNsical 
rvillillIMI(Ill '11)(I wililirl mm r 'I'llusc \\cIr prI-I(Irl I)cd by 
;I IIIII (.. A 1)11\ 'I( I;1I) ;if (If(- (11,11 1(1 (.\ Illljllrd (lit- SlIbACCts 

(lit, \ ;If ( ;111(1 Im III[- I'll (1;1 A!ri. V(dullwcrs wcrc 
;tsk(-(l I(),i;t.v m ill(- h t licilth ( iilmi l"I' mid askCd 
I() Irll;lill II-Iml it, illc (11sm, I 11mil Im I( mIc 111(mill. Tllcy 
\\(-I(- p;Ild c If\ ill',' I. tild l Ilm im-al-IIIIII \\11cli 
Ilw\ ( illw IM.'111)c(pirw dr;m lit" 

Ldwalw) . Mdj, M()(d \\ Is ( Idlr( wd I()I licilli'l 111(1 ,r](d()gv alld 
)fill( ;d (lit'llil"11% mld lih)(Id dl;m ll Illr \;I(( IllC 

It\ ;IS111\(111 ;III(I (hr (I;t\ ;md rvt I\ t\\() th;t( low fill-(-(- wccks 
and Own I(, IIII. cild III ilic mid Illcll 11141111111\. 

Rcstih Fir"t TI.Ial 

This I:A;d 114."lli)Icc(". \ (1111 sliowcdH) 111 All Illucrs 111) 
()I dwil (hlm A I)iIIIIIg dir silld\ IIIcrc 

%VVIV IM s\1111M)III" ;111(! Si"'lls and Im This Is Ill (Mill'Nst 
I()thc Jildd it) im)(11.1;lIc (1ci4rcr (d dcijJtic-likc '!Inu.ss (-if( mmicn-d lit \.()I-
IIIIICCFS with lit(- (:clll. Ilc \;I, I Illc \\I)() "llmvcd S(.If,
lifilitcd lm gradc Itwrr, lic;I(lachr. IIIIls( Ir 1);Iill. and rash. 

Frmll illc lakwanwy standpont, ill(- tw d lrtikosy(c (mim (d ilicst, 10 
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volunteers carne down hu'1m tie initial level and reached the lowest
 
around tilte 10th day and returntetd to neai rilt tno 14th
llolt ! day. 
There wVS, howvX'el, no abshltt' lctikoptia. There was relativ - lyimn
phosytosis, lll[)ll)syl'osis, anl(d s l alltypica lyllp)ioytes found.wre 

Giant plittclets were (ticllolsirlletd ill tileperipl cr blood in 6/10 sub
jects Iut tht't' was It() thlllllio])tolpclial i, tist clses. 

Nine out tI' 1) Sili).jts showti IiI Sern('(onvalsion. Owilt vt fotr 
with i)li ll;ll' II respons , all of Xviolll V-tre ill tit l)tngll" ] suscepti

bit ..ltu). |lit lctlllilill,, ) sh, cdtt st ntldryll' lj)p l1s;t. All ttftie sub
jects showed str'olg PRNT rcSl)Onsc: miost Of tlitsc ) aked albout day 30 
and began to drop b, day (0. 

Clinical Trial of'tlit Second (;roup 

Tlhr Xaccine trial fot tillscold glotup wats aimed to titlatct tile tnininihll 
infecting dost Ibv ,givinl vmcTo at 5-11(h dilution Ieginninr with undi
ftted vttt illt to I/:_), 1/2.. 1/125 t) 4 gro p~tsof 'volutteersof 4 sul)jeiUs 

,each. All of these wrelll;lie lande\lvt sotl) to l d'gU illg l .Jfl sus

eepiiuc.

Thc study prot ,cols wcrc' simifiru t,, thl( firt grouip. Thlv rtrsnh~wa~s 

\cry pwo111isit 0. Thcc no l'tt ltdlii hO ill all1v Of' lilts. SubaXXs In)\x1ir 
jcts. 'hlitPRN I ilr tSot ,s\\its ;ils,i sttrolg tvti ill the 1/125 dilttittn,
texvtll tll()Ilqh this g ,lou lIIt I-- ctivr ()ill\, 2-:;00(viiion , pct'r mil. ILalbor 
tor[IX ttli is ( it tillilfg 

l scl t()it tiltl I t twi l;ls si 'at, XXI ltticl ti alc tiittt d t tlit 2 166 81 
\ clt't'ill Ill;lV' Ibc safe tll l t \i'titlt ;ilte fi;astifa (til a satisli torvy 

l 1ndittl , 01, blt lt iid mii litb !t iX i lld(tlthos 2 tii.t. t 

T h iisi till 'trhill ii ' 1 111t1c itl' d til'h l iltttl.
1. lhc'r is 1141-X]( ri .lzdli~ ;lulillil lllohl otl'lt2tlc or DI~tF ill con-

Irast lill e \;i ( c,.; v n 

t fiorm of will hitst 
- It'tl'lialt'llt or (I Il i lo -t ( onH ii'l"full (l'ttc 

2.i lh ti l i i t illt bi (hitflte lI a-ly t 
ion atg;litlst all -1 t yp',ts of 

7. Il'old"n+ ttt lottt ilei ;Is ,.ite as it tte tX ij.l.f tlilit r t ll o1)<1fthc
art tillt' presu'ln (.1i f (c trcst l o l (th live' am iatt t'(Iti\,' il'lct. 

11. Tiht ItllIctUln lll;tirkcr lot]' attent'I ioni I't'lllillS UnlknownVl andl( even'l 

tht'- Ibiol<ical marvkcrs I1wing tIS(-(l ;it-(. still not \\'-I lpVrsurilbcd ;u~d not 
dfliviraillfiio, Slli jI 

,';uit- vus Io, wild strinl l 
both in tlil. l)s man llill(mo<squito! host. 

5. Retver!sion o)f ill' \in- n aitis it possib~ility 
htutlma h 

6.1,l'hc trial of,+ tiI( va'cuiit.v vIt ires \'littt..tx v+; whol do liot h~ave 
fllaviviru.+ ;antiblody, c Sp-cialllyfJl,". 

7. V:oluteer's will hlavet to but pla;ced ill silts pratctically fr'ee f'rom tile 



'138 llt c lo '- m l ili n writ i:ilt m.ld~\T i .If)jme It 

D~engue 2 (-;ilI i d: itt \ acinc0 I I) IIS hifl\ hcc i \i h 26 Slbit()\\ ent 

I )isrclssionl 

aft i.al,dwt' hIc Illh r !c yI1)1. ai I h i llcLidcig.lio' v lti 

Nm-i it: Bascd1 (mI ()ill- c\jlthicic \ilih ilic iV 11pr 2 (hhhlth(' \ ih((inc(. )111

l)I'51It LIIpkl ' i ( IhIU\ c (411 11, 4 m. I, ., nl~ I . I )cligut. I is Lg(4ihlg11Il-oh)ItI Owo~fiohihrh (d iI tc,"iung 11d m.r (\pt)(I( ill !0'ciIillras 
(his v'ctr C. 1 \\Iw \\tiill m m i ( n,(II i I 40 :1 ;(O 1. Fi (alk.1 (11 cb 
Anuls \\ill bc4 pill IH)4(ll. ill ;I 11( \;tv l rfinc. whichl will 11ccd addi

ti hnall sIfl 1(I V I r IL I I 5. cb poihIr p1'Il llh ohdmithhr poh ihJ i
tioh. II h1lc 1)(6 %'llcih \ a,111 i sli r hti ill adlii ll h hrrs Own1155 



Experiences from Clinical and Field Trials 
of Antibacterial and Antiviral Vaccines 

liii NG-RI N CHEN 

SinclCr le0ISSOr' LlliS PISI(LWI Start~ed (t' \vI(il( agins andlyliis ithraix 
rairs, many~l kind~s of' va(1ilis haive 1)4(11 dll''i0Jt. Thiese \'cI(lICeS 

pUIIIIII '11 l dhlb sel. 

laistiss 4(111 bilionI alld Ilhe; t lt h Il~ail l .\\b rp illi:v 

Larg\ i [(S of ;i)4 kinds of11ilflew ,111( r1 t(11' 

Illv beill 1 (tliz il (c l' 1111yile;11S sh ioua wil As 

ounts u wt% 

tusls beil Itscdi )(LIII ItI lil III lifl 't1 IIIl h ilalit I 11lill 

sil w l w( )41(01.t C m ,cI I\%l[]\t 

I'.(1XV~k~l 4 '~5lI~ \' Mcc1 ;l r I, il\' ~el (ItIn \e(J4Ilb,( 

(lOaii'ete s 111 ; Iiig I reIn1 II ,c111i' BC1 5111k'is11 

fI r t '~c4il' g Ive Is lillt 1Xl s),II5 icu h e It(- Nttlolii ( aott hage o 

Ilt o ii 
San tdard hctI i (d cai1e wInjeeIos to bcsr1llo l(. vacclis. isfl~sl 

cSeve. fro lvsut 1(11 I l )l 1 t \'i1'ill I-iii-cinc , Np4'05i5.t 

T ig li t il 
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izijectitin is givenl illi whll(-11viiig ycal'. Hit .itllilis \'atilie is v'ery' 

l(ifii lilt tilid illc1Iifc I l asing SIii\ tlltOw l~(itt l ti ( tl i llIIt\c i and'' 
II aiitll sartu tllticc' . AtIl 1(1 (11 iVi lilt /1'c i i' .tJ1 l it's i ' \';trarl, 

ti r i ill ii I 11 'e iT o I t yb ilt id(In c l it's l cI a]; t lt tid] ltil11 

nal tItinThist is ;tI jlolt1'a~ SV,lil tIlti StthaV (d Ii 

111111' lfit'ii . l vuk ' Ii fii'i' t (11il l ci illt' t ilhit'Si h'alit c 

hIl iic(iiirtha (i i lil. I t ( St (ii,o' ii is t(d ilt' cc typel it si illu (d iiiit 

sl itisl mli I (".. tilt' i it, li i li i ii 1t4d 1) litcil-lu (di'Sicu'a' liint. 
IanSjt iblics it li II' i i 1 96itooi IM)i'. \litS' t'i ii IIlii I Iit' Sil ii 111yp1 

tll lit' Ii ijt'il it't', ti)( it'nt'iii T \ lot Ilie p'tiliii' . 11 it' iii S't I'i il11 
'l i 1 ),giu ie A ll ie aiiii by~I' ( (51 ;I(ii11e I WIllei l t hd mil eill iiilea 

http:S'llxli*.ta
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tions, they have to report the reactions, the effectiveness of the vaccine, 
the percent of protectiol, etc. 

4. Clinical Reactions 
Both general and loal reatuions ar rnani'r(ld according to the sexer

ity of the reactions. For geneiral reactions, teimperaturc is an important 
index. Each vaccinec's tcnperature is taken hcl'orc, 24, and '48 houn's 
after vaccination. lhose with ;atemtipeiature higher thaln 37'( will be 

",excluded froun vaccination. Those with a f eir of'"37.6-38.5( are clas
sified as iICdiUII I'Cta'tioll an(l those l ,)' 38.5(: severe r'act'tioIl. 
FIrO the data o)tainted, the pi'ct'it of rtott i n can lie calculated easily. 
For local reactions, the local intdtration, but not itdliess, is mieasured at 
24, 4, and 72 honrs. l'hose with aieltilt hct,,vccnn 2.5-5.1) cm. are 
called lme(ditlill reaIction and alv( .. () c n.liC aled seveic reaction. 
]ymiphalngitis antd lytilhadrtnitis ;i' llsoiccordetl. 
The'stinfalud lor gcilt'al ieactitt is that Inc(lituln plus setecr teac

tions should not be Ittolc thain 7%. ()tlicr geet'ial ' iit'oilIs such is 
headachle, dizziness. tttstlt Iala t',ntisci, \'olliting, ctc.. iltttSt be 
ricotetd if ther'e is tlt'. Sxei'tvr reactions such as Ifyspttca, love'intg of 
blood pre'ssurt', andtshtok must be trcattd inlinlcdi;ttl. SnIl tlte tat'
tot to) ho~spitu if ni t rylVIt is foundlt that thos,.ct ircac'lionsA no] l<)lt 

usually oCtl' illitntniiito-dtffccitnt plIc. ( .)ntotiucd, they shoul 
[lot ]bcvaccinlatdl<.tItXt tiltltc.ForW accl'(UI, it I is bter I() h1;1\,' a control 

gi'o)tup) cxchltd utllltticctl ttldt'irgcoint inlections in the study reg oits. 

5. F']lidinfiohogi( tlIFicl Trial 

Fot' tIl fitl trial of tpidcltiologit'al stdy. first ,Ifall, we hat e to 
select a suitable field. Tie geu'cral ;iettiiliilts of field arc: 

5. 1 Froite anylvsis dala, oriltcarft'! of pliviotis e)idtemiological 
serological studx' of tMelocal p't'sots. try to cstablish tl'possibility of' 
epidetiics. Suppose a tuot-inlfectcd ficld has had cases il tit neighlbr

disease u~nde'r oblse'rvation v.ithin I",.(cut years 

hood last y'r lwn thtlitix be ('Illite lot'shaving at t'ipitdmic in thatfoh 

field. 
5.2 'Ihfic]l chloIst'ii lir Ibs'x'atiot shtohl Iiav' ino pidititics of tihe 

5.3 Thc popIhlation of' t filtd shuould be cottllittiv'ly staleht. The 
vaccintees should hut' ito history (Istitli otr similar vaccination otr attack 
of the disease uintdet olst' in l)' so)that tiex' arc assuttled to be 
highly susctp'ltil)le to tltc disclasc. 

5.4 Based on t' I'Ictt'tl 30-5) tcast's inthe'icont')l girottp, try to cal
'ilatte ilt' ultuiu (of'llp''IsItns to I('includtd in th' trial stud'.tli + 

5.5 The grllup t he l)st'i'ved is dividted int, iniunizing and coitrol 
gi'ouip.S at iandlli. 11C SUT that thie total inituci' Ofboth girt-njus iScorn
parable. Sex and :gc distribut ion should also be cItlttlaablJC. Crittria 
fAr tle diagosis ofrcses should be xvorked out Iefwre the tril. 

http:thos,.ct
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6. 	 R(csuhs of IIlllluniz;ltion
 

Aflter continuou tljttinnsafte ylars, wc ha'c collctc
,"for qUitsi a 
\ohi(itc if illnnjcfi ldatat ttlrsf discals now+.ccss ill S which alli 

6.u1( Intlit l owttstt s.I,liis iiiI-icthei hr tI toI' l asIs aCCtlndc it , 
thre +'itcli e pidhemics ;tflrtlit tidlni t tlhcil ttliifl';ti was a frnd1,0 0-
.({))/ 0(.{(}), and (it,('mortalitv raltc around -1 % .After 

mass, accinati ,cspccidly ate placd intl zaiclite, thc listase is 
undr ctrhl. In (cr~tidtill placcs,ilther t s\tt.l icaihicascs Ior mor
 
thanl l vtyc -S. ccp(a ifl3I3( 3391as9s.
 

12 ,\cing the annual ilr.ttki 7fl( l~clorc vaccination,754li2. 

il a1Iv l a1nua1 raw \ as lomccii7a 2.21-.:.2 ..
1100,00After thc 
introduc aisesl, ,lit, llc disas' qradutaly \ll lfi-o ll\.:t9((inc. 


1.98 in 141.519i6- 1970 to0.80 in 1976- 21980,.1 andll) IOW ,(,1 0,00(1 
Inccrtail ia ci1i(s, r± ticall1 as's .crc 1 m3ntrcd.39%Ict6.:) ( mtr<)]o l)Ij aa cu.c B+Fmn Clphfalis..jaalicsc B+ cmccphalilis was 
foundl tob~c a vitlcsp~rcud tliscas iltln lidilcly after lilbcration. Thenl 
kiIllc intt,><hnm rd. Iif avaictil(C \ ++f, 
 inm-clidillic city, (11e licinralizinlg 
antibly of,'chihdl-rc Ib'i )lc and a licl inlilullizattioll was ,tulic~l. TIhe 
'A+ldi-l w ldh vcvd n",nllltI~n , amlmiln v ';a(~cination, bunt affltr 
twolbasu+ic ill.icc(titowS,J atIt libm~tv rail' raiscud toinc.' Owlilt;, l>mSitivity 
at~i W M an)!(flukly dny+p n ti, witiiial h'wc]..-\licr ;aImotsicr inlject
till. thic ilitraiscdl (1)nt'crl,%1M W< andl flia ailttl at (his high pcruccnt
agc 61."Jin.r cars. \\'im l the(chilwi \,cr rc a wd ail+ol itgainl, inain

tainicd at albml I100",;. 
6.A ( lmrld o~cih- i i llocilill!'ilis. ]Illl ' car 1966i~-1968l,\'f- h1crc.wa'+s
 

intrtodluan e'pidclilc o I' illinitiis...\ftcr (t(-t titn oI' tnciingtococcal 
pIy.xacchar-idh \'accimt., tillt'
tdi~ fstahasl>no\\, (,()fil(- tolndtucontrol. Ail 
example (At'fitchd tria c'an bc ( ilcd. ()1' 90,1,)5 chil,-tv, immunized by
MIC! in,jcctitl (,&po~lysfccharidh., only two casts dcc'd, wvhile of* 
83,40(2 ttmtrt)ls, :;6icascs ftlwp arl . llhc protlcttilul rl'tc 94'.9)0°i.
wa';s 
Nowx thicre+has b~ccii practically If,epidc-mi< of icningitis (Taleh I. 

"Emll 1.1. Fic lTrial ,,f <gu:,th'dysa( ( hatidrt Vatt ift..Mcllil cal 

]l11111l1mll'intl (Gmuf1/ (,'f ll Gioupl[ 

"l6tal NM,. 33.8117 339 19
 
Mah. 179113 17750
 
]:vmahe 15H99 16 169
 
1-5 yr.Ad 7437 754t2
 
6- M yr.Old 14'16513 149911
 
11 -15 yr. (11 11722 11378
 
Amm~sn'vcss 	 9 48
 
inficcl /100,0(10 261i
iv
\'.",at 
 141.53.
 
protection rate 81210+ 13.39%
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Discussant
 
Experience from Two
 

Vaccination Efficacy Studies:
 
What Did They Teach?
 

HEAKKI PIT.i 10A 

Children' 1-lospital, !nwcr.t ofa/lsinki, 
and NationalPubliC Heall Institute 

Helsinki, Finland 

Finland, a Scandinavian country of' 337,000 kin2 (3()(,000 sq.imi) with 
4.9 million inhabitants, has posed for vaccination field trials Io se'.eual 
tilics. One of tie reasons is the wcll-fticling child care system:
around 1,050 childl health ccnters are located all around the countr'v and"akc careo (lt'the chihldr' ill ti area. \"accinaliis lelhiu, to the 
rjsponsibility of tile c'iltt'rs a1l virtually all hihlhood iIHi II nizationS 
are carritd oo1 bv tli publiic hC;lth n trses , in l (he doctors. I)u ring deC
ades tlit iuuiscs have 1ii'll rcsl)cl :iiiioiig [ltt'high miothers and what 
is deceiicd justihi.[ by tit public health nurses is st;illh [t'loial'eMI[h to 
the. childtl. As a coiseqicitm (ie forc, ovragc ,fl)'l \;a(ciiiation, 

example, well excteeds 90 %.
 

light involveiiieii ill two iiiajor fic1d 
studics, ON cI'ning the((0u

groip A.'\ iiigioc.c.o-oll iild larnp/)l in/hu'n:ao 1)cllar polypc

s;ch;iii'tl :v;a(:(cint's (abiout I(00,000 Va;cillecs), tit' otiler lrl.ct (on
cerCiiig tihe I Cislhs- Iltliiil)S--iliti(NIN R) live vaciiie (oiver 500,000
vaccineecs so FIr). has givl ;ali Opl)porttinity to we'igh pros and cons ol'ih' 
pei'forMiaiic. of' field studies ill this colnte. Although the (quite lC,'orable) cilclliist;lit's ill..'I ind are not comparable tio all ither etil
tries, some h'ssons learntllc mly apply to ally vaccination trial, including 
tle one using the illialaria antigei. 

Selection of the Po)ulation to le Vaccinated 

Only seldomi, as, say, ill totaitos, [ie whole population in the area has to
be iiuitiitiiiizedl. UNkally thi'e ar s)te populations thlt are specially 
prone to a p;irticill ' disease. For exaniple, the highest incidence ofnieningococcal disease occurs before ilie;agc of twenty (the peak is 
allmong 0-4 yelars old), aiad I. in/flu'nzae allects alllost solely children 
less than livte; measles (and to a lesser extent mnumps and rubella) is vir
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tually a lpediaticu infkwlcimit. "lhtus, all inilnttiti)m prto!,'als comblat
ling tile',( Cl IS' S(' Sho)tld be tilr.ictctI C'hild -Cil wl t',Sil( t0'i lh t Wh af'tC 

reach thi Ithe Child health CeolCrs In~d scl)ools thn, III till a(lths. 
Reg.l:tvlint + malaria, chlihldn (comlps(I-the' Ulain targett p lmtai(n f()r 
inillitiu ization. Tlhis f'act ]illihs thet nlumbert' OFIVact'tilttcte , rt.'chces th:w 
amnult of, thile vaccilic neededt't, and co)list raills thet activitics blore~'t and( 

(dUtrilg the tIi'al. 

M(ti'vation o" the \"a'il:1,t'.-

The SO CCessfu'lI I I,,SltCS- 1111111 ul+)cllcIlit li inatio)n ]prtgr'a+ll re~quir'ed 

detailed scinii' ih\,-,1 lot'tisiuiiglt a(\tS rcatimoOS of*(l 'iidlh 
tile \vaccinte, cotvera'ige' I& immunl~tizaItion1, polemniall failure's of' vaccina
tion, and the elpidehmio)hogical conscoCtltttS OftlItC int,._Pv(,tiOIt. In l:,raC.
tiCC.., it 11111)t, '01]JilldliCCS Were' to) bc( ittvtstig~atcd, vairiousl' I'lr s to) be 

filled, b)o(d ani')p1s to) lbe takenII aal~ll (12)ItS(1)bC giV\'eI. BccaItI';:t n 
ntonetary re'illibal'scincIt I'mr till- vm cillatol'S Was I'c.;sile , good in()tiva

tioll of the public b alth IIt101 s .Oswa (l i m IIth [()()I I() bc' tiliz 'd in this 
respect. 

Prvior to the<' (ato laii4 all nu,,rms (alt(out 2.0)0)0) a)tw t -d 0(h () ict 2:;... 1C ofe 
co~nfleretwes hih lifl it'tctrtlt+r(. id, Il((,muutll. I)tI-ing ih(e fill-cc 
ho)urs th+at e'a(h tcoleci cc'ltI;tstt-[, dwt p~ro!ject \\,;Is pretse'n td ill grett 

detail usinl g also till- a iohvisu1i al cl tilra l. A\ 11) (<if ilt' t (ialthe 
l+o)eIlls, so I I) (li'( l' c itl lurht . 'l l'eb hils),ei(cI vllI l)]( 1i1 satle \accilye
vials, <'w(., vv ' ,iv(ll t()th<e IItlI'scs ill o)r(hcr + i+) 'ttuylimil( iw t 
tile< pro jcc't. 

N/Iotiva(ilon oftlwc Pilllit aind( th(. l)(MA'tOv.' 

Il t'atSC 01' all onlgo~ingk (HICt'liltit,'ot(mt'i] ) c'iidllic it is ris\y ito mo,(tiva:tte+ 

till pub:lic I'm- v accitnathil. The' sttliy protm I)cl on: tict lpolysacu~haridc 
"vatccilt 'tlllesqired', ho)"vcvvt',, ;a (htlhc lblindl fashiont ,So<that e'very' Otheru 

Child vvas to) bet ilmmtunizt a uailst Itllc'iuloutc( al dlisea:se' aund every 
o)ther chil a , ailtst /L i;111111"a it( lionts. This alpoItich creatd somen( 
lrob()i)~lls. 

A snag aro'tse with i'( ('ttaund Irlt'tll dw( ,,nattllul tturclr that it w,.ritten 
consetnt \vas tot bet re et l'roml Tlhis ,'tctltil'tllil'it \%itsedl~t,-;t( tht"- parll'+IlS. 

spt-cially trol ( -Sh',:)IlIr in lFinlanld ,..hVTw all Vac,.ir);,tiolliS iln'(" f''t, anId 
givel~l tlnder tillte undetandtt,(ing,. tha~t the it .c()l.,;idh.rcdt me'dic:ally and 
tti:alIN iy .uStiil lv tbt ]Vt.'[1c.,;t the' signattil-C WasIllt' bC'×+~trs; 01' 
regardehd bollth as que~stionaleh, irr'itating ;kill] annoyinlg. 

Althou~gh thl(TC' Was HO( C.,asy So)lution) to) the problehm, thle llajority of' 
the(p.arenits Ibte,+talic satisfied b~y literal ex',planaltionl o)t' ti(. situation and 
I-l~sasitln O)f* th(~i-i OwNVl)ulblic. helthh nur1se. Evenl the iphilosolphy 
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latr uIllirs.
 

to waI:S i l Il 
 (tl\ I ;14i4 il ( lc11 'N a'.Ii 1(,III llimll4 d444il ahm14 thil 


() i'ilit ()4'I m ll /ml) l . AII l Ici'4 441 ~ 11)4' c\N;,jl \l0Il( general 

bl w ll ( (.4l ili\4' *)II )1 1 th.4jllii lm m44.44414\.( ilw ,\a"l~ rut (,m11 

altll' 
 icilil (-d If,(t il.bIwo aii' ( il( (1,1 i,, (.11ij .I1k4,44 I4,! I1114\ 

A fidi.4' f lil l 4'>jl s i\'I iIl4'11 [4\! Il rdi414 i hi ii lp \ v h '1)4 

At111i4;i.1111m l. 1(t 4i N.16£[11 'llhl' 4114 ir.11115 1 111 mi I. li141 .1i 

activithli'1 pub'llic, '11,illd ll 116-111 )iltpicil 1(ison i4llt (Il)iiicl . Im 
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and of, course, cl'I't-clivc vaccilic". I low(w(.1% \\.Il;tt ;Irc Illc It"'Solls I'l-olli 
thest. stildics to illc Inalm-la 

Ccriallily not Hm Inally lifirs fi.olll Ilw Finnish cXpvI c;III I)v 
(11-im"ll to illc kino-c 111:11M lit %M'( III(- as sit( It. I S()Ill(. 
aspect." Illay bc Ill) nlifflrr llm,, (111k.1.1.111 dir \.it( ( Mcs and Illk 
conditions. 'Scl 111111\. ot (Ill, ( har;I( WI IsM " (d illc I)(.\N ;u (.Inc, cal-chil 
ScIrcilon of dic pcr'olls 1()Ill. 111111111111i'vd, g('I)d Illolivanoll ill tht. 

Maim's illid Ow popuLtihin, md iA it,, (;irc ill Ili(- lot ;I] lc, Jsla
tioll posr ill(' fragillcill'i ()I*\,, Ili( 11(It'. lllwil IIIorIlI'I(i\c fic](I study is 
oli Iposcd. 

R1:1, FR F.N( A'S 

jk( I i I I I,'. I IIt 7 1 :1 Ill, jl (.11'( al, 4 

Illv llilll '( 1 -1 ( li I 'i 1 .1 1 , I 1 1.11 11 11 iI't 1 1( 1( N '1( i lit- ill c I, 

llm lllll. fi\ c \ (.,I s 'tt l . \ I.. ' / b -1 ( I-i 14 ;1 , - )() i 

2. 	 Pchola 11. PG8, (;imp A pd%'Illllalidc %a(([nc and 
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lioll". submilti-d I'M. pliblicaliml. 

http:11,11.1d


General Discussion
 

R]Ei.SiE-: It seeis to ine that thele may be somtie )robleits in evaluating
vaccine efficacy, when tile Phase I trials art'e Carried out, let's say in Finland, where tI calojic intake is very high and where the volunteers are
in good health. However, whelltili( Irials move to) another area of tile,
world where the caloric intake is lower and the individuals have other 
types of ,parasitic diseases, a differutIlll ('i\VCI'ilit be Obtained. 'Would 
aivot)e like to ('olimetnt ol this'? 

LEVINE: Illll'Sitn c x(tlejIt tutestiot and it really wor'ks two ways.
Ther'e nafCStr instances wherc vaccijecs that are highly iIIInIIogCnliC

and are complietely safe ill one i)ot)ultion in ti industrialized world
tiat NVIhcIn trtanSlitd to a less developed country are more reactogerlic
o01have ('liti( il conisetettnces. l'mi examttple, theiteasles vaccine is cotnt
pletely sale andt s ver' iNtIl)rtant vaccine in tile developing world.et, wlti tte ()foes Int-tfbolic blance Sttites, ont set'; that thert is a
negative niiit ;t"cn fbalallte for a period oI time, twoabout weeks afterriteaslts VW'Co'i latiu ll o\i'VCI', it is itilCh better to vaccinate because of,
tile loiig-terti l)etljits ''etn though l'r a couple tf weeks alter vaccina
tion tile live vitus has aI negativet eff'ect otillthe nutritional State of' tile

Child. The (,illvers' 
 also ()ccurs. Some alttenltd \'accines, such as
[i'br/o choeri pi-rpa'ed by .enetic (ttgiiti'iigin which the cholera toxin 
has beent deted fom thle gttll(,ne, cause 1itild diarrhea ill sonie individ
uals. This is very c ide'nt when given lto healthy U.S. college students,
for examtple. \VItic that vac('ine is taken into a )lace where prospective
studiies Itave shxn Io,;t tit!th' avage child in the first vear' of' life has 6 to
10 separate dloculllcltteuab diairflea episodes peit child per Year. 

Another exanple is with thei attenuated rotovirus vaccine. In' speak
ing of the Riesus ionkey attenuated strain that has been given to
human infants. When testel ili Finlland, Sweden, and tile U.S., inlhnts 
at certain (loses develo)ed fevers but no diarrhea. When the vaccine 
was used in Venezuela it was absolutely non-reactogenic. 
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So, it works both ways. \Vih1t needs to he do(nc is totest Ihe vaccine ill 
industrialized coltries first; in both aldults id children. Answer tile 
question whatitappens illiwell-nourished loplJulat iol, tlt' Illtov"nit to 
Otherl" COuLteII'is. 

I t is ve ry i tll) r 'it t t o test a \' ct e o w tI'.ti iti iss i Mn s e;ts n, itcinti tt till e 

the disease shtovs e;Ismmility. lhis will miititize ttlxtckgrUtd of' 
Colnfolttidifig v;riables. A,\ls) Ih erv ahnt/l 
side reactions cxpectel, lielhtlitllts nlav l)e s ot".wlal diflrt'itt )ttwen
ittdu,;triilizcd Mdu dCVhI0Ito 

vch (heat tl-deitiitis od the 

cilimit ies, whihIlltv lta e illot' strin
gent lcefilitios. NIake certaitt tit i erlittital sli IttIIs are col
lected t0 lSSess tilt (ptCeSt i iilN't etc.Vtiis, 

CO'tL~LINS: Dr)1.IX~cviuc. Ilay I hilv" it clardiltilm]' Arc '()IfaStggesting 
that Ilt.clalia ) tt.Slt.(l
bc'ltiltduring ;tumlitralstllissilm sc~asmmn 

(d' COUI-sc.IL.VINI': F:<)WS~lfI't, I ('tll't lpcrsmlfl~lv thrt\, (mlt'illp ille 


tlmtal-trilohgy, but thlde itt'n lohgi's, ,ill, thlt I tlitIk arc rtlcvint, say

fimt exJe-itettcs witlh a live ;tttttallliel
( Sa/ioni'lla I sttaitl is;IlOral 
VlTccilte t) Itovtift typlh il lfevt' . IllS;Itt l t., (ChIlt, low intst;ance,
 
whet, ttis V'icci tt,;is Iirtst t(St il' . It'w
t1ill ('1h W ,uhf tlodt ,wait to
 
give e sti ,ttl \s;tc'Mill l (if ty)ltuyiil st;isott. 'hat's asking
ilti t t l 

fo6r trottllel. What ifa f'ver (( tin'(l illa child wlt, 
 w;Is illtlte s(tt(Il or" 
third day of, hiavilig ititgstt'l it e'illviritlentt S. /:pl stratll.' lhis hap
petdtito Its it attotttyfhlii seasm. 
 \\c wctr lilb to isolate ttl'orgnisii i'l-oltIlte bloum atll sht\%tlitt it did not have ilte mt;trkers (d thte
\'accinite stral. Illvaccilatitt, ; linst typlod , tote wattN tIt get in alld 
finish tte viccilatimi aiotl itlll)tllt1tl0 e tilw otset itl lypl id sasil.
 
Not having tl hackgtointtd trlfl)tts (f itt'litlilt;ltinl (I the vaccine
 
caltsing cases ntd(I
also to give i f'w weks oi";Ittttttltofw imttntitV to
 
build 1-). ltetI VoItlll;int;till suiveiulatec 
 luritig tiltty)oif seisoit. 

-w..r: Thank vonI very itlth )r. Levilne. This is a fi-cinalting
SIbjtct attd is l'oh);il)ly a ltilf)lttt Wer. going to hiave ti cpe with in 
our clittical trials with prospective lltl'i: v;Iccittes illdeveloping c0u
tries. 

PA,AIOANOU: (.tce you get ti tile stage (o taking tile vaccinec tu the 
developing coitirIt i f'or testitig, solti of the ways and the itetlidogy
in setting op tilt design of tIleC studv hecotie extritely iiitpiirtattt, such 
as, htw youI go ;IbOttt recritiing Mid enrolling the suil jects illthe trials 
atd the randomizatiot and mtasking, blinlittg tile pcople who are eval
uating tite outconie. Thosite a tIle Itiost fttdantental ways of trying to 
control ill' the potentially c)ttfiutldittg f'octors. 

CXrTANi: I think that even prior to loking at the trial itself, it points out 
the importance (if doing pilot studies to assess intercurrent inflections 
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and cii(Icinicitics. It wmild be a misiakc I(, gi) Iwo :Ili mcii mid Ills( 1()()k 
at the cpIdrIIIIt)I(),P- (d llialarUi. We t if] wcd I()kii(, \ iim( It moic abmi( 
t1w licalth study 111111III.ILII-,1;I lilllr( 

Blwcl 1: 1 cmildil't Jgrcr l1kc I') p'llit ()It( 
that '11-c 11111c mmv i ()IIIpII(.Iwd %\lilt111111all't. III ll(jl)i( 11Africa, 
fiv. Ilistamc, dww Is Ihr pl(IbIcIll (d ( 111-14-111 illIC( (]()It mid p'ISI IlIaLirlik 
"Np-11cm us Ill dilli-will dt-icc , Wr dmi'( kiio\\, ()f 
cmil-st., hm\ :1 (uncill III;lLIII;I Ildr(III)II Illigh( IIIIIIIIIIH),dippirs" ill(
I't'simnsc Ili Ilw %.I(( Ilw (11Mic(licl l1wit-1s;I m.cd IM [n.,11111(ill 
gI\Mg(hc\ i((Hw. d)(mi Hll HIM]" "Illp'tclicc Ili 

Wc(i(inot kiio\ \-vt 
hmv anpr'll wwc, ill [Ill, ,%IIII II;tIIII.II IIIAmhl tild with Iliv 
va(( Ill '-It( 

rill r\IwIIcII( c Ill allintal 
Ilw Ill lc! ,Ild n)l(l(,I Illd 

CIllC. L'.S. h'I's I)rt-11 licl llld 1111pl-m cd 
Vil(CIMIS kmo lild Ill dw P.11111\ I l I. 11mit'l(Wit's M) 
illr (%r-'l I()j ,( (11ALI ,s.n Hit-, 1111\k. hccli tt""(rd Cx(cII
,I\CIv Ill Illr ['.S. tlol \%ml, Im'dill l1w l-(wd 
allf il)(dics ;I [I, I "('l ld pI i)l I I\ IIll 1111111 it \. W hull Ilw'w \ 1( ( lllr UIV 
recclit Iv IcSwd ill ( oholihki. Sim I It A Ilirl H ;I. Iit , ;it I Ic' mmw 11,did 
Imt cv"ll Ir"(wild Hll Iill] 1who4it Ak. did ill o (.\ ('11 111%twill i;lllz*l ln Mil I

(Id y (It(. 1111.(,(. ,11 1111 (ll h lt 11 .111d I it, ll I( I I \ I( ( Mr. s ubsc
"IIldic." 1()11mI Iill I \\ It'll 1, I lic ( 11 Ilh \I"r (d IIll. (1111-1( Silm\ cd that 

liwsl MIr llil\ c bc(.11 (.\ (.1rk HIIIIIIIIIwIlIppi csm-d b\ IIcp;ItI.l)phIc (Its
casc.,, 111,,- ;11 (h. ( I miallic(I Lln-c q)lcull" ,,;it Ill-alud \\ Hit 
all kinds ill Iriigniciii.s ill hh)(ld And cmilpIcIcly stll)l)l.(.Ss(.(l ill(
1,(,Sl)()Ils(, Ili tilt. llwl alld dim.;Isr %.;I(( IllC. 
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B. PHASE I, .. , AND III CLINICAL TRIALS:
 
GENERAL CONSIDERATIONS
 

Definition, Classification, and Problems of
 
Clinical Trials of Malaria Vaccine(s)
 

LEl.ON .A . (c-A1, .,,RDt,JB0 l : \v H 

Londoni lt, / tt 

I.lDefinitio n assili'aliol TrialsC',l (,lillica] 

Although it is knmvii thin altva<IN in thc 1-(h (cmtu,'v tll('Chinese wNvc
 
using driii and p14\'1I cui( &psusts
Ililp t tlow inhalation by
 
persons w (i(Sc(je
iri lnltt4'i441 aL;li..t this dilv (itediscasc, the'(I,',imstrliotll (It(l \~ ;11111. (),Sl( t l.()it11l(.1111.(k ('il, ,lll111h1Lilterl.
 

O -()t~ he ritarlic's, I.,,m' llli,in al Irial,, ( trl-ird( I m,, tilli.,,,s,, if)
 
r+tk i. c inlL;ll t o)( r4 l)mn(hu i,172:5. \,.%l,hlan' l.advL o','wllh'y hom

l1gt,, \Vili( [h s;,i1-t' stl
t e1 BrIlitih ;\,l ii, i dt i ,i 4l 'lil. i ,,tn
t1'1(( t thti l' ct. ;, ,',iolti li fiw p eVt titito I& slnallljox. Sheiatte mptedl topci-suadh Kin ;cq~ ut I ((I aplply this attt~ttthe. R,+y'+,
Cort~u'. 
 this r'isk-y D')r. 
Richarl \it',,&(i, K,7ing's phvsician, was o'ili 

"lhc Kill", insisicd( ittrIiall ()I lprac'ticc. And so), 

t six .iol
dc , l criinal ls at Nc'w~gatiiprismigwiltlthe p,'llim, thatg ifthv sur
('+ts(! 

'l.T11 t t latioittd pls fIlvived, 
{),Sl,,ztlll)()X 

t eil'\wml IdIer tic'\t1he'il s t ,mild'S t+]i,(and''Sl{(
the"six (c ,,il ,]ill'V- V 'lt Werel'(lS 


alrdoneilld. I c cil ltion hIpmill th i i7ll ltI't 1n (I'the '<)ytl
Chilren )(1i til ,,'A Itl *I*4'flw himselIf. \Irill;,ti m then b (catif 
quitie fshitmialth ill S(tIll English higher circles' al i itgh itwas a, 
Chancy , t,,-rca, Illl(wccda t h dited, ifthc soirce of nlftctisii c 
pus h idit 'nlitct.high vir
E'dward\'*,'d < tll(.l nt-l-'s 0st',va-ion, ()I* fail that the€ m ilktnatid Sarah 
Nelincs's accidenta~l ((t-t'rther-<)(c'patiollal) infli lol with cow\pox pr'o
tectt'd hert,"'',stwilplox mi,.,
the starting Ii)(in~ (d his stcienlifilc inquirv.
It led (0 tOW fJI,, IsClinliCal experime'nt tvighl-yctar.t]An .lmt+si thet 

Phil.S in,1796 and to the pubhol in (A cn series <ftibi oni~ 1798/tt ',,s"q
which established the value olfc<mptox (htcvaccine')t',6t"pre\vention olf 
smallpox. 11vh next mowtu ste~p (th-was i,roductin by'Pasteur~l in,1885h[

o~f an etffective immunization+ against rabies, 1w ,m1calis of cilulsilied 
portions 01' inetbCd spinal cordIs 01' ,abbits, ilfter the Cords had been 
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m cei l4t. oI,~I)41 Wdrie1 ,61- aiti l)i sa)s t o4a11tt. l(viIc - flit4)) ti l 1 

Th first)11441 4(1 Pait w1'1I4 ) iII11i/.44) VOCCHI Wis t)4(1i44_)Id 4 bov~1 

.1k)IFront'( Ow ( lic advlSi cIIt.VIHl 112lzaWt1,01.io (ll()l or14(i14C 

Iluria ilmmunizaltion: 1021 C alicic mlid (,10 '!i)S I))IIlli IUi 

(B(G); 1()2:). Mladsci's pcimossis vmi1ti; 1927, Ranion's (ciomis lox

old; I 937, 'Ho11a~c s ycI144W Lvcr \:wc4Inh (1 I)): 1)19, intimps vaccinle; 
l954/5~7, ialcd14 by144V(Saulk' I444imnyl~IiIl \1 141j11C Lv Sbiji's 

livcoe a 11160, I1)'slrs \;vitcu :ic 196i2, \dIlcr's rulwlla41111\'11411) I4(1(s' 

I'lls list has bccil grcalI\' 4N14114144l 4IIli4. (If(, pas by1;(IaW111)Ilh-
Icr of41 lOw v~aic ns suold ;is Lc 114)il ills B \1)(4i11( lilt 4I44N if I 976 
a1114 ]I()\\ vils1IV iI1414I1S \v(.it'sIl c \.i4( lylagilIsI j111)anest, 13 

11ulI V14) 'I 411 1(); Ici 11 1144 (11)1 b HcaII4ItM impac i Ib 
414\4l4 I4114 4) 11144 vW 141lb1)1 11)1') of,51414 )m 44rrmc4) (11c4 54)44Ss 

51111411)4Whwvc44414441414 \ Hh \I(-;it', 14o it SC1'S 4)1\ii15 thanlIk., 

[(41441.4 il~i)(V4444 i45 41 14 \,[((II14 tsull" ))444l)44 (d41(is ;1l(l)I1i1lsl lii. 

1)4414, 144I,41'.(4(44!1I4\, 1 blc414.441cov(m) .441144 4')441i41444l )i)1(iJ4s 

a1s 	\\II ,11 4 C;IIII lcI 

0 5114141I pl;l~ iari wxithi StIC

(44 1141 II11; 11 111141' 1. I )l44M)I14W4c4Is. 

S j44 wllidwi4444 1444441114 1.s rinar11kab1 

45c. nil s 41 lIII4)4144 44S( ll 4544 pagc1 4 I cOw hIV\( t444V 91)4445 (d)4 of1111')I 

('5)') ffilIlt..Ij'S. SrH;1111) i \\'llil;44i, hr~ (41)1(4d4)))11 'dIt iish Illicro-
Iblo4i44t,, wr5)441 14 44(1114 Ifi l .(41 Io I n)1 I 1iZaIl4)4j.2 1_1eStill44i 1()(7 ,I111(1\, 

1'lipIca)Ii is (4) an.(111il( )I'I( orb JIllor)4 dnt p14ro'j)4I 4) proc1114. 

1114)4 is 11441l154)4.,ll)44, 5 i i f4II ))oli1I). 441 . 4411114IIIIl .Il ici(cllts. 

:51)4i) 5444 uct144 

(IlIcil m.: ad)m4)14)4ilmsrm51, 44 co1)1441)w44)111) 14110I 1)( 4S, but1 ((jlTcS welre 

441i pas \,o*1r (s l 11\44ilda)lc 111)zitl4Is, 41 tol filllly pro

Nh4441i1I)111 
54j)414'111'.ls J)4l)l\Iii \1104i)14, althou44gh ll 4 44141 safest 

and4( 1)1(51 (.11r4I.(vc. 1)411' s[l(il ls( pa14 I 144 ; 

11)1)s41 byx 4)144Iwlr 	 '.144'41554)4d,st(11 ;is 144l)4log4i411I 4or other4 

rlyI\sis Ill b4\oren m1illion1 

andI 114 ) 0 111i11m 51144i411 i( ills, (cli4l)1) li g on)111 (ypcl\ I 44'lh po)li4\irl)S 

nIixll)i5. Not1 all .,if) Ifrai111441 414545 4111 lI'l]\ cxlii144(l Illie (cIopIj
1b411 ; )11i 1MC [lit) oIllolullf11)41) 441 kille'dI11)I li O I poll" Vi 0 1wasa lI) 

ifillnolo)144 a1)44 f144lit lilmIal tials ofI killId \,;I( inc Il ill(1 U.S. were a 
III4RICI IpcI-Io, 110411. VcI 54414) Ate1r 11)10 1144)4' w4'It 445 2001 (115C5 ol'par
aiIIVI pC)14i01yclitis Iln rciltdrCll gist))I illo-c4iIV made4k va1ccineC. 'Ill(- [use 

of . five (Irll 5'IcciflCle~'poss lit'w pcI~l'1 ill I roiical area1s, sillcc tile alilti
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body response t() this trivalhent vaccinc is poor, while killed vaccine given
by inject ion is more dtpciidabhh. There ate also soitic problens with the 
production of largc atiouints of' t it itonkcv kidinc cclls andIbuter 
methods are t) txpelisivtC. 

a;Ihicvc succss in tilte coltrol of a discase. it is nor0enotlghi to dcvise 
an cffectit Vacciilec. ()Itne IIIIISI al.So havC il e'lTctiVC policy lor its IISe 
and survcillance of success o- li;lrc. liplitlteria iiiiiinIIIizatiotnwas not 
ado)iCd in pire-19-9 England. despite the filct thattihc dcvlopiiciit of 
tie \'acciic had hlccn lttemi:cd anid i erlheted tiee iul the 1920s. It 
required the war to stilitiulitc ilte gvcl'iiiiienll to launich tilt' \accinatimn 
campaign 20 ycars t o late, iiid ovelrcomto vcnltllY tellC m st ef'cts 
of this discasc. 

l'inll\, ti i iteCit i c()iS(d,.S: ilC is thi;lt (f tile' IIassi,'C swine 
influeiza vcite c;lliipign i lie ('-S. in lilt, 1970Is, which caLusCd ;a 

aveJ~of rdiculotiuropmthic s\vmilltoiiis ii iwrihral iparalysis, known 
is (ti lll- l~ar syndiiiic,. and led tolat ,toppagc of til( calitamign.
Thlie scCoild proiheii is that of criccphllyclitis iftcr wh'oopfring cough
vaccinc; the hrcqucic' o t (his C i iplicat\;1 1 avcragcs I to H(t),()0(0 vac
cit;itcd ciithlrcii in EllUrpe atid caeliss i1n1li c itictll. , 

\Vhil t ilt( acccl)tnc of, intiiiiuniizatiol as tile' best public hcalth pi- 

vcnti\c tIlUI'csr most oflIr;tIis pidlv lCdur.scd by Ihv ic al prolcssion, 
at siluc stlage this atnttiolc i iv changc. I'his has hlapprnec i l\\. with' 
rcgard tIo typhoid and cinlc'a \;ccilics, Ille \afle of which in dvclop
ing coutiiric; is (t itstd'ico'loiparsio with fcillaltcilt itillriveiieCiClts 
of watcr sriItp lit's an btt c sa lit at ilo . Att olhillic c ,1dof tilil pictuiir
stands tIl icic%.;I(s \arcin-, ,.whit ii was iiict with lukiwa.rn rccptimon ill 
Eutropc. where tile dist;isc still covtliitlcs to caus, el iv yeal, at least I 
iiiillioi (;ases withi al)tnt 1 '00)) d aths,\whie iII the. L(.US. it is it()\,' i arlv 
erd;licatcd thanks to a s iiiII l lt)Upeb ization c;mip;tign. 

Ai attcillpt to gi\c a lorlaited vic\v ii iiimtnization is a public
lhalth nmcat-rc with its ciraiiging risks ;inid heitefits sugsts tIle illuw
ing ii 'lusi"Ils: 

ir.i off tli. thatl ti llisc,\ ci\ ;1iii( pogrcss of imuiniltzim illadc anin1IIICISt, coltillltiol to lI'Cvcnti o,hC ofIt' cunVa~l dis
Case's and eslpc(i;11ly tIos, (11;11 alli'ct ('hilt1lrcn. 

SNrO-wi[, thai Illc t(c. III(ilt tico vm ('1a ti( M11a dl il tniIIIzation, whenl 
properly applicl ;is ilit)dw (ams (&smllpo x. ilnil cratdicam lci co<m

iitnicail)h tdisc;ases h-ili the worl, or ,it hiast fioilu large iih aitcd 
parts ol it . 

/]ni,/, tiat thiet successful (oltnil fd inliu cii III)[]iiti calle disclscs 
sccir Iniad\'icci counlitircs has not o has only niarginally t lichted tire 
dc'ehping t n'oic;il ctoinrics. 

Fourlh, that like all biOlOgic;I subsIinccs, \';ccitrcs ,!il scr may have 
Certliin 'ire. tlli(Xpbected aiindh seriolus iidverse ffct'cf s onic sile perlsons 
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and [hills iiclvy (0111lo4N1 field tiails Inulst prcd dw4'1( l 1110kt of'11( 
mass511111 114 ll 41 I(41f114IIl. 111115imnizatio41.nI~tvi.MM 4f li \AI('(1114 


bC SIlf~fe41 14 (dite IligL~USI (14'441ee ofColl'o ;411hh114tlonig-tcii Ir.oing
 

ortIheirueleeis. 
/1//4l(iI \\ hilc 'm4ilt. lliriii f1l,1441 '(0 \.it(44ilIii cXisi, [lit, com1-

Illillily \ ills a) riglit) r44141 '' 11I 4ICil) illf(41lldli44li fihISi~ on1tfiii 

1riais whlichl \Nhi ll ndicat mlyx silm)1 
4ll ii~r k isks' coiflmi54i 1 4i with 

Sa/.(hl ill dw I(4111 4I\41
4)414 M'1411 4ic11114.gdc 44f1IMIClI MIC \114'4Cil lICS 

obin. al~l ;k( leisic 44444'c tflicc)S 441fi;4r1 li, f) tI111,II 

I'll mi( ;ic l([IS I 41lI\4fI441p4. ( \il 

ill bcl vlt 41f 4 

\dIll' ;iflfli'flc (prIIiI be4ft 

1,1IIcdci' 4f 41411m h114114 -dIIif)l ;111 hl1 I fh pr111 \ iills,11, l \\4liIS 

M'1 iI1'llnl;'411s, 1111 44I41 lll4ld;inil . 

11114 x14r 4444l llIVI 4(Iijll44ii'. (d \\11,1t 4 4441 '1111 ;I clili( l triail. 

Ki)'d4444.44 (\4'Iill( Ui;f S 4fi: 1414 1.1iic .4 ' 41,(dcl 44414 cd iils Admi44f1441II', 

lf~a 44 444',/ P)! 74/ /44"'44 4* [4 1 4/ 444' 1/m(/l/li 4 /n471441 miay /44hi' '1'ti-

I4/, u / o/4 4' and l4o wh44/4/4A I,441k/ /4444 11/u /n.44/uh/Ill. h111o lml 11114 4'4/ 

For1 1144past .A1ycIs \\c lil\ - Iivili1. WI 44441(04, 1 not1 to4 4'I11(i41i1, 

111llaiii 1144141IiiI'Sl (d1 1114 \\ 411. Wc11;1(1 ;1 liii. ' (d4IsucesSl a1( illc 

rea'1sonis xviii kiiivn 
Lw. tc ini 1111 ' 44111 '4!4i \\114'4 H41i~Ii; 11;1(1ITC4e14'1, A4151' 

gencei44' 4,us 4i54'45 t(444k laii r. A\ llulinflt (d III-\\ 1Ict\4'14141114ii(s i114 talk

in~g fpl144, hil bIV IaiOwe 1u1451 4.lit14')ilig fpilmllisl' is 41114'(1 h14i(4 pli

1111lldii bh4sili1. ililmilli44I4l.\ 14114141li. b~io)log. It 54(11154411 and11 

thinl in) a1lrilIpt)I 1\'~~i' a4 IllllaiLI \hl(41ill is 1151lied, even i'i 

W441ld~ 14I)4'4441i14' 1114' 1lljlli;lIt w4;ifhl4I'mf manillkind's rcm-wle4d fight 

arr4 ()I' fpali ,11 ollilx bccilflf'XicI'415(' illc il\4,I\4ll th14 st1lli411I' Iis 

iI\p'l)t Ind1l ' dcvl elian (i llits5 I )ulisi1144(114' s(dl'l' 11441111and4I4Z1ie 

l4o dn' 4'Xorryi\Ifll Il livi* 51fliiz.1111, Own(1 14) (flu cry'i\'111 vic blood 

formlls, I(fo44llowe b)' 5('.'Kl 1ffi4'Il-i 11111)14 Into1 14111ic't\'145 and( tlhen, 

lfter feliliaii;i41 ill Ow~l411i11ifI Ill ~l15fIilovcl \e1 rinto dul4 Zy4gote

oo4ki-nic-oocy4st andl~ liually into1 ;I farlgr nu1nibl oIf' sponl4/.lites, thle 

Inliil Jlifil~'l gCIICT;ItCSe il gi4.ilIt Iilly aitligeilic com~iponent~s. S441111 of' 

these stilinulae importantiii) I)Iitl i\' rcpnes inSLditle luimiii bst, while 
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others are irrelevant or may le dltrillelntal. The coic(tj of, 6evloping 
an active malaria v'l'ci(' is bast.d ()It th idelutification ait chil'a(terization of tlic Ilaill Illtigcl., whic'h arc'I Iilt)llc)gt.lli(,scI(i)t lilt-pro 

lctive i-t.e)0s115t of tl(' hotst. ["<llox'ing that the iiilt'tIulatr l)iologist aims 
at Cloning of til' gctlls lw Stil( It'llthat cd(1 for alitigu1n, in laturlia 01 
othe,' Illirtlt)Irgallisills, tSr 5houhl fillow tic allysis of thc nfudhotide
Sequetnce'of tihc czttodcd€ ndalo its prodcltio~n III+ by) '' it (1ulinlity 

gentic liginterilig lllodloIs or'l)\'b 'tltlicsis oflui rtlhvalit p[C)tilcs.
Much Ol'this work hias al'ivady b'11 ihullie'ved wit ztgard to tw thr1(.'c 

minn stagts of' pltsil ila oflJ)liltllts, ildinlig that of oaln. Spoto
zoite, .sc'xul blood stagucs (llul'o' itt). and galli Islatd ;taigt.is 
lave"b'tn 'liai'a.('tclizc(l a'nsd 1'5r1ati l ' ull shliowud tht Smile'of them 
t'litall I't(ifll[itiv'e Sc(tltlt 'tc s of silli t'hli illsof' t iio a('i(ls, l('l;ltiv-lyc 

Casy to syntlit'sizc t'hllti'allv. lit Ito l)' g('' will 

suitablh';tl'l'ie llltlt(:'t1lus 


ilililt (ll tiu; l't.ltil'e, 
oIIItl llrdalts aplilitabciu lo itimhllals. This 

will post' a nnnlti,'r of' pric(tcil plol)rhlhls whi li ll fitb'sol'td l)vvdroi 
any cliniu:icl trials call bet ul'rtfutakcl.Nt'uvcrlt'ss. tlhtl'e is litt'dt(10t
that, thanks to th' rapid iproress ill [lls ;lld ohi' fields, su'h trials will 
Start illSclllt, not[ tot) dlistailt fi'utlr.
 

\vlt
No it ( ill(im;Lgtve thatt b ill- Owr iit(k"' I'sc.XpleU-ic, of clillical 
trials of' ilt'x\' llti(,\\,'ials his bnl gillcd'(( b, t'li iiual plil'llaholo
gists md I ,ILluiIgilidlant I:c\'b)obtailtfl iml l'il' studis, old and
' 
Ilicw. I'+'} an. 1>m so~illte" +l' wt.11-tcstal ishcd lprhilihpls (dlit wldic ralngef 

of clilitiil trials.*
 

(illit'alNfetli dloltt ol,(1' trials' is probably wit' li1tiitstO ilililoirtallt
 
discitpliults 1f lllodil'r 'itn'.
inudit'a sI( It Stanits it t' ilituili'a- l)etwuul
 
o'igilgll (ll' bodily ills and 
 all'atiicaloll(lil l I& tutldilliqous Itoillt
viate" ihtdisti'ss lowhich1 they gir' list. \\'itliotii propu ;Isstssiiltnt of 
th uf'ficacy' o)tstIt lti'itlichirIts, liit(lical l)raic c woult lA cl)tabi to 

iaalnt'ielyoid a lrililiivu -u'ro' sagt. ''7t'ial-ain 

Tl'su trills atrc Iistldly ('lcissild i ito fivu ('lissus or' pliams. Phase 0 

R et't l y I,It' (f'\ ctitiiiit'll ( f h l ii c
imts I ttuI gif ; itt I s ith;is'( gi"'tt lt'vc'ril>lipl .llian [iht.Iv.p()rliliil\ I th, i ll pi t'sioni(l 

lit 
.) w\N -kiiniiiih llh tiharma 

cutlicil iiduisiry tihi 1l1hd) illl' i' . T fi \\lilt . I' t i ttlti t('\' iri u(itiis is wl as(li 

ttir ziiiiii'~liuil iltl iiitiikt'uiui, its,t ni;il iv
ei iL ''ul iillllilogtiti i ll l itisalstlcrili
cally tit i t t iitilbiy iivi t iitl i.h. is t Iii' i cmliiiitl i fillsliIlii It'le lldi
(atatlir tclori' (ta tihit'fi t .kfills thel r-t-'ogiliizc' iilit iivii iti lt' \ thtii al t vhh'llc t'f(rilwlia of' silc'lv.Tl(heba ,is ofl II-t illicllillt'. f ii'hv;tIlltial i -slteptl'w>tcp-[)N, 
asss~t llIit'iilht <llt- i 1 llh'[" effe e iew pnloc il tifilalik],. h'gal of,"thetThlc r'e llisibilitv 
iIleical dlirtc( to'litlr.tto] is+Il ht lilh (.tllltlt-idemii v( olilllits\ithih ic 'eillatillis mid 
is aic'uair(ly ai+<e+ ibIi-hdlI)r- ,
iltai(inii iht(it'giilaitorll'
liri'-w too a ihoityl. T t'lt'iiiu.sl allbc 
e~stalblisli(A plrtlcttirtIm1"ht'cking, codl~ingl , (-ollili~ttit ,andtr agIci allill)'i+oktll repts,l i, 
it task thaitfct niids cuisitia'iiflh I'ts ll'c,s,as \\ 11tset,i-risc I rliiimi'ui~ifl atifits.All 
this h d to ll( itt a qiiti t lititl litnvspec il'l 'liifi.+ihnient liityc (Itlieltabinlthe(Uniit'd Kingd~omi o'l'ain ic al I'/iacitt', wilacadt'inic de'greetill smiiieuiniversities,+, pubiliicaiioni 

ofra et b o)( M i llCt ii~t ok , ll ( ('t i l Miitr t h ilileJ M -td 'lV l l l et t Phlar mla c e u ical M detic[ine. 
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refers to asic phavnn col , toxicological, biochemicall, pitrasitolog
ical, and other pref-linica! rsteal'chcs on cXl)ct'inictntll ailtIs. This 
Phase 0 is l'ollowed by four" sequential but cosely ilitcr-cil;ttcd other 
phases invol'ilig hunhua illngs. IMhs I ivitrs to tridls cu'responoing to
tile initial admniistra;tion of' Illc drug (o, alily b~iological pi-oltct) to 
hunl;Ins, to tiettermllet to~lerability and t'xpe'cted cfc't. "'i'his can hle done 

ol healthy voluntteers or" ill smlli IltIIIhers of s5(( 1(1'cvoutillt't'1v'5 fIloll 
aniong tihe till-'tt populatil tile llalaliou'+iaca.ill l 

Phatse 11('t1sists )'clillic;l 'ia(ls !,fit'tht'1(1 to d ilonstratt' tit(- cIfcCtive
less ati saftct\ of' till product its llso to (t\'.l'Ilic(' its best usalge sched
tile. Moreov,l-. th valic t'ltht pro~dtm ( i6- caisatl l.propylaxis, raidical 
CUI'T, gMIIntItC to>ciili, Mid( totlhCI" C''~'lIcCIS SSC'SStd.MV 

Phase Ill refcrs t) cxtclth'ti trials oil lirget'r groups of population, 
including patietms at particular risk a'ti'ityof the ntw pl'olt is eot)it-
pllI'Cd With tth t;t t lt' sL;ttoi;I'd (it . 

Ph;se IV\ trials are h (st' ''i. 0d tgistlr;intt )rodtct,out ,tfiter of the 
when it is in vhidc (lilicl use. ih(ost llt()',( ti t lt;lt hc collected 
at this stage ol l(t'll tHi'sidh' Oft''e' ts, '-Slt'('iIII tile raetrc ad'e l'rse ilc 

tions tccurring afitpt'" )l'onlged Itst', ltiltlt spccial contlitiolls, or ill (e'
tai) categories If patithits. 

A ltItnl of' fpoiit"ts o'i;ctit)'l; ph;asc ofl'litlii';IItrials of I, till da"er t 
rial (flohgs 1ivt' I ct''tltrec itn1doi sti tile' \\I 1();I the ctl)ralu)t1t;t1 ' r1985~incting. Tlhey dea;l will the(type (tlh"t ll)itll ltc~]<~ta

f, ithe( arla il'rgt'[ pot~ltiot,. St'icC(tiollteristit t ad 01' piirtie'iplIts in
tilt(. tr'ial, scltection of,+tr'ial (vilirr'ts accordling, Ito thl, tpi(L lo.t gy oI'"(lie 

alreat, l\'i)t' la)bamt';ttnivy faiifitit's, llnitor'llng till Irogress of in\'stiga
lions, toh.l l)ilit' stutI .,. 'isk falctortrs, t'tw ." 

Triatis of, fUrthcom'ing Inlali I an'.IWtt'cssified il l sillii way\'aU/IUt t 
altshOu'lh soiL o e Ihe ;tSpti t'ts hI 'c tiflo lit 5ill and slightlt dif.f.rent, 
Perai ps tIll 'cicilpl lt'x tpiV. :lt llcs w ll it ll ct'Sti, using till rislonse 
of 1111htnllsu( j(tfs to thr n lewbiloicl(li piduct.1 

WmAIH[ im det'ld),l(h'Ji 't/ [+'[[~]Ihumal whether lrisoncrs or Ililiva iii1 vo[Ioll'nr 

Lrienperslitl,orlICltitl tlulI'oilg I' alarlilth.l? iny(pect'ial lospita l~sw e re'w id ly' ulo d Ibt't\ vrct't 19 3 0 ) ;in ( 1 9 5 0( i ) th e( U . S"., A u stra lia , 
Rliin:ial, Frauc. U.IK.. ,+and t']sc\\hec. 'I'hec st 'tudic':; were inva';luable 

and il'(J scicntifii til prvidedoll ioll t' could fnlthtive been 
Obtained in api\Vftilt' \;iv. Althoughli i isItetil tll;tt sine (giel tillod eha've ; ]IIMtit lluA 0 I lm sitl iiiiiitnal Ilul cls, such ais severial specie~s of' 
r'od e n t i ll as i d i a. m l s d i at ( , l o w e rv mon k e.y s,- ( P . yno mlok i) , nu s o, e a~ mn 

South A iicanu onll. t\ottw with hum ank uy\s (.g.. .&,Wgii/os) infeted 
plasilodiat and o\~lccasionatlly chlimpanzees , yct in tile finall a.tCCOt 
no allnimal 1'esponsc, to humnt plalsilnldiai the sa;111(' as that of, tilew\ill il. 

N/alariatherapy for neurosylphilis ha~s beenl co(mpletely givenl up today 
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as better miethods of treatment have been introduced. This type of clini
cal trials ofantimalarial drugs seems to have collie to an end. 

The problem of scien tific investigationI on '1u1man subJects is loaded 
With emotional overtones, in addition to real and serious moral issues 
involved. It appears that at the pr-esent timc public opinion in most 
countries will not allow such invcstigations to be carried out on prisoner 
volunteers, not even under conditions of'highicst supervision. 

Those illprisontar, by definition unable to make free decisions; the 
argument is that ittducelicint:; !)y privileges, or by remtission of sen
tence, (,Ieven by relief of boredom ate so )powCrfu that they colstitute 
i11n0ItnaccePtabl dCglee 0f pf')ICssu re . '( 

This is the situation totlda and we must accept it,And yet as one who 
observed some '35 years ago a few ,iralaria investigt olns t)tprisoner
volunteers in two nalaria research cen1tres in tileU.S., I caill leir testi
tuony to tilestrict O)sVvaice by the amlthOitics of the prisonlC-s' imdi
V'idual consent fively givetn ani fret to w.,ithdrav. I have also been 
impressed by tlie ligttiitl and conscious pride of thcsc men who lflt 
that they contrihtjttcd to science and lntiianitv. Ibelieve that such well
designed, careftdly supe-vised, (c(l)assiouate dru, trials oti hcalthy,
well-ildfeimcd, calvfully selcted and well-treated subjects ate probably 
ethically v uore justified dinl sotie ittv.stigatitils caricd out sulrrejti
tiously OF 'Il secret on hospital patients without their knwlehdge. " 

C/in1'ra! /rialsv on nah/ically ifi'crcd ubj'cl. with Iiialariiiarirlly inorearc 
justified, (ven thoigh the i1111111tri" beStatUs oi' these ]patients wrill 

unknio\ i. Severad pro'lemis tay atise %\it0rvgird to(the sclclion olfthe
 
subjects and 
 their bllhw u ) iIl ctt('litic ;ttceaIs: tioit-c'rtitne with
 
rnedicarl at .'i'c, fpootr !'ccoiding of Is,ioln-colhcctieri of, blood
o,sidt-eff(t 
samples, and high pr'opo:'tit of(fr,)-,)utIts Jid olaulters. PlaMing
these trials of prospective timalaria viac'irie trials ill these colldtions has 
bleen ont. of the topics of lt'e it-C~lt MI'tiag Oin lutir11trithgy of' NalariaI 
anti Applid Field lRes,,arch fiel iell"'bruarvy 1085 itt (;criva.' 

El/tal! .a. n/ al /cahita.I ofl 1/' l (IiSli i ian yj 'eli ft er d iscussed il i 
reports or books. I,-ti Among the. ttost ll)ortilint of' these are the Code 
of the World Medical Assciatioun, so ttimes cillhtc Nutttibrg Rules 
cr Decltration of llclsinki, t1t directives (d the Medical Research 
Council. a r'eort by the Royal (Collegt of Physicians, and a report by 

,the World Health Organization.' Thcre are also statements by sev
eral medical scientists tnd ol( by PtO)C Pilus XII.' El"thic'al consider
ations oftcn have to weigh ti cevIntual )('nclt of c(o)mmt ity against 
that of' irttividuIfls and vice 'er'sia. flclinical trials the first is important, 
because the cornmunitv needs plri)iction through knowledge, but, on 
the other hand, our moral stance does not allow th( neglect of the indi
vidual ior the sake of the community. 

A clinical trial of a new tre(atment or product has much illComtrion 



458 S'RATE;I FOR ,.i:CCINI: 'TRIAI.S I 

with any other treiiirncnt. V'ihtltv.rA WC I)rIT..h(, amt, iineij'it, we 
often eXllosc tillt illent ltl;hW ri:;k(ldisctltlfilt 1 (I'iolcfffects in order 
to help him.. "l'h- risks ftreatillt ili1V I)). .eiml.113ogitcat ill ihation to 
the risk of ia,'1in. lit, dist'tst ,111t1t':all , iul lily itlltffeclivtI rallllln 
call never 1go wrm~l14.-"

The basic qtuestion ill,clinical trials ,fb(,0h mct'callicol'ns alld hiohogi
c'als sl~holdIbc,,,l lcr t i p thw [t i arc';ilclv toI:cnlit I'l,01\ tticlt: ill 

the1re isgood i' t ihit. If 3)31) t i lm' a jll)\ pl-mtltul has advillItagcs 3\V' 
existing mics, twn tht))i call be ,nl,)cljiliils ;tgtiltst its lIS.t. There 
inu1sl betS;Alsf.im ml<r\Y .twi,+htm id, :a-;a(y;in -ltil p l'ffcacy, 

, 
l) l(),habhh. 


l\)u llo wida.s aliv 11cw Htlill'is thmtt3ighly lt53td on lillil i S., and 
anl f 1t)3rc'is kn) 


than alo ttll'tiI ti l1w3),with wfhich it isc) 'lirt.l.
 
voli ititers,-, ut)) vi) Ifah)3ut itsI()Xicilv all)I lt.lahohlisni 

stiahlisl tla', 

The Inaj3)t isslt), wfhict has ti) 3'msil', \\itl llthl ,)ftltttlcllsand 

Iatlilts, is that (d3 ml coltt. ,\iflhttt tin hlly infr tlt ci3t-11l (df those
takittg l;.tt ti) t)fy ;Ich cal I,'af, atkl l stf O3 .1.'t isW, ( of l 

l i 1I-Ctll1 (1cd y 311H I)I thtl-tfttltH i)lF ) 3(lltc. Blot cI a p;tient Calt 
.nstlt m"sf13litl3'()sIt(. a.y 1';I which It callg tv l'o fIt ic t is3,()I ON-i;ii)

i)e lrilulfatofm . \V1<lh+'r 3 - mt this 33m3;)ill is trllIr.lltid without 

i)rtliUdliCt, t33tiMin. (X (14t3tllWCt (dI rdh3vaw t ii ii I-litlat 3)1 hs fit In)
dethattsfd mnV tittn. ;mI is all tipm whith lpinioll is stilldividtd. 

illt))rs3,,(3 t c'r31 

tily ill atnd hihhfohllbl,h It ihc1lh i( arc'lls may take tlh 
( :t'rtd 33)) 1) l 333llt) flnicliFl,,: ll 3.; Wh i. n c lti-

H.: , 
rcspolnsifility, i th- trial is lik(f\ ilt hc -fit thi'childrent .

It hlas hccil argitlc thnal (1(,,t<.s ,,lmitng (o InliMi ;11y rt'Inott risk 
WOuld I13)1 ilial al'y m3scill gicll h Iehindividal , octri'tned. 
Al tUgh i1is ,it\ IdS 11hW3 llllolafftlhlgy, floopI rccgnise1gIt uit,,st 

tile sillatims ill which it wl b valid. 
It is also irtt1 always cnItlisi.tl) that ptrson can(tlough 11)t tilt 

withdraw cllsll ;l anly, 1inlt, ;t ltr is a 1'31linuing dluty oit the 
part of' til(: lly relevant which ttav arise ill tilethctor Io (listf('St tiilcts, 
CO(ll-SC 0 1'thlC ll't';Itlllt1l( n titi Is valid.M)'StUdlV, so Ilhat (.o+l g consent(ll 


Such new f-alls ight bC ;altnexpecttl cfharacteristic If, thc drig itself 
M'Ml 1t,.,1ts al hil,(ly . It is dltif)t'll whtil. tllis duty is always,,cactiont 
obhserved. ,Sot'it patiulls d il lil II,lulie to exprcss ;ill\' valitI oi
io01, or ptole fi-m rural aras (f d vthllpilng tcounltries, whols utndetir-
StInding lfl'i lllti.t-li(f and actions i's difl' ntlr'l'oinii lWil \'itOn's. We 
maly think that wI il33l0mr,:-al 31( t ' beings, but thii tl()h 111u1 i;1i) 
cal alsilets can easily ftc mcrl(okcd ill MW Cthilisiilsl fr tIhe i1111s 0If 
otur studies, or. in our cjmilitnictit to the scientific: design of' (Ihwork 
We arc doing. l'flhicIf prollhnis arise Imost collillonlv whn clinical 
trials ;it-( carried otl on1 perso insw h~o do no(~ benmcllt f'l(lll(iht-ill,\whe cl . 

they be htlahlly Itoplt or iosphl alilts. Thene are several issues 
Whichcloud aly artempt ai ill explicit s nlt:nlillill of'etical intoInlclinical wvork-especially in druir uvalut-;io-we must tatke into 

http:cnItlisi.tl
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aCeOunlt the bl)Cnfits Wfh iiitxv ;ietruTe 10 soCitty and the beelcits and 
risks to the individtal: it is important that we strike the right Ilance. It 
is true that Ite rights and httefits If Iht ittlinvidual a,it itotcl.d hy (lie 
contern of the ]elw. "But ethics and thc law ate not ihe satie." sortie 
things are ietiCal bUt 110illegl,otthers illegal hut mo tItttiiC . u o 
Often the law eilorces etthical twiicipihs! 

S(v()al legal sl:,tsets of titiial cXplriritentttion have been reelttly 
analysed and (iscliss( d (lttse of ' l)rTStll ItCIhetRiv (f the lt,bliC to 
questi n te ICti'vs a t thit'af stCiittai'ls of' thI itetld01lOWprtfessiOt 
and of plharnaee,.UtiR-tl c01ttplmitS. fitlerr is a (listtinclion to be drawn 
betwen thw inudiftidal as a ptitit andtil' indlividual as t \tlliteer, 
and tle law ttids () h littorc hettitllI thIf;lptlapttc situation. Any 
forn of tltttt, bv dtug or by stl't'V, tles t,()itit Isk which is 
usLU!v, inC(-CI)1Ib1C IllwImt('olCxt of SClI-1tls illnutss, lit vhtth<,i that 

isoatsoitIeIs riskht ttvoh.itt lollecttrs is
s~n+':Isk I l+ .jostific' in ;I study invol,,ing, !:,-;dtliy l 

dcbatablh.. In "tltcral we must h, ollote string..t in ;Isscs,,si lie risks 
whetl adtttinistcritt, drugs or tte\ ,)hlogictls Moa voitnttter tal t11ntio'
real clinical ptactice wotth lhtaza;rds taIl he Set agaills tltehraptic 
benlfIts. 

1( sttt.ltatwe, th1 .istifi titin f is deltertmit'd by its<olaiclinical tr:;tl 
dehfiitio as a c.ftllv and cthtiilv designed stuldv lcodticted ott 
htt an sU jeC IS ( it'1tts) Wi t tIIIl fI I I setIt ;t1l Co 9)(n)ltat I n, 
AittIe'd at ;iliswetlitg sonit pecisnly fit-ttetd dflisti, .s. It is implicit ill 
this dtfillitiol that cliotical trils r'ail rottlhtbe t nnlical knowledge 
and itlitif-io tIte- e entiti ol'a disease or its t(eltinllett bl alt uliiased 
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An Overview of FDA Requirements 
for Vaccine Development 

W. JOHN NIARTIN 

Department oI IPatlo/ogv 
Universit of South/rn Cali brniaSchool ofA cdicine 

Los Ai ,'cs, CA, IU.S.A. 90033 

Int roduct ion 

The developmnent and utilization of ;I saft-, uffeCtive nllilarial vacciinc 
Will rC(uiC thu (iollabolativ' and cooperative eflorts of rusuarchers, 
pharIimucutical cotIipalics, and govrmci tal otginizations. Within 
the Ulnitd Status, thu Fod01 and )rug Aditinistrati]-t (l ):\) ruviuws 
and regiliatus tfic'clinlical tusting 01 ucxlutilli \ilcits attin ducicds if 
and when a )rodct call bc,]ii.Isud lotoittimtnCItial LISC. "lTic rugtu;ittoV 
decisions of tiul'I).A au. tscd its asscSt tilu- powntial bunc)t 1ttt of 
fits verstus the lptntial risks (fI' ttoposud v;iuinu. :Cut'tain wcll
Cstil)lislitd pritmnipIus, which in usstct. uluct a.aocst sots'Ithu su.ln
tific (ottttttttv. a,,pl to tis assusstount.. tru'tus'itIlid ldllt1itutt to 
thCsC principius cal gruatlv fi'ilittt, thi)l(0(ss of vauine duTvulopinutl 
by ltlpilg to clsurt Ithvdiiditv and rhuil\th Of Jlculiittu and Clinical 
data. This iipet will higiiighit sotne of Itlsu princiiCS. hiIopinionstu 
expresstd artl s intt(cdttit, luthor anld ;alru as guincral guidulinus 
ratitut thalln aly Sl)uuCifiu ru'(tittlnuts or oftlucial policy. 

Gencral Princiles of Ncw Drutg I)ve\lopicnt 

1.TlE P(OI)UCT tTI.'SI)tN PRF-{:I.NItCAl. S t''I' S :i () IA) it-t." 

EQUIV:Lt-NT TO TIIAI UsEDtt FOR(I.tNICAt. "IRIAI S 

The (Icision to ap)ro\'e the usu itthuitans (If' i cxpriticnial vaccine 
[ollows a thorough ruvicw v IH)A of thu aviatihtf htilu prcclitical infor
mation relating to tilvaccin .It iso)viously i ttltortait thait th' vaccine 
material used in tlu proposfd cliniical trial iscolnjarabic to that with 
which thu pruclittical data was obtained. "iohip insurte this ruquire
)ctit , detailed Slecificitions ot thu comt)osition, l storage,Itrufauttul'e, 

ind stability of the vacucine ttust )Cadhered to with uach tot of' vaccinIe 
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It11 Is culiI cm 1 (1i4ll I A .li4t-Flt mIll \\l I1411
( i~tlpa a lm 

1
Igo JI441vI1 (144id 1144CPC ;I \ 1Ht44 ltOwnI wc I m14 rca4 l I s[\vI() 1iIcr. 

11ii11 i t~ii(t 111 1\ Pt11lii 1,1 lt 4II ,41 ,illjIi t 4. T()vtiliulv.ia c i
 

cbi 1\ic I it I t 111.1( 11(. [I In , g 4), rcs4i l4c H)ll 'l*Vo IvlICC

etjioIl t iL Il Ilt II(.1111Ifl ( i ; ()(-I ( IIJtS i ih I t It -Somlid 1(Iwil c
 

11VSt(le I r( ( d1;1 (h Iwls1lg; 1
tu) dl~ill l \,(;ls m als seekteidce ofdil 
efcac and arell,(lesigll 1,1it' (lJ)I IllImAosn pIIocols;11m 1ase 3c ric~as 
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Overiew'qf l'l), IRcqn(iT4'ul('fix/r Hict(411)4' ieve/upnu'n 4(63 

aire I11(W broadly baisedt effic(acy' andt (O)XlI[\ stulit's mid. li suitt'sslutl, 

iflti-sp~~o .o lU' vaccil4'5 IN,I-t'i\''1' ly 14' 5 rliiglii1lVlw (I Ihull Is lit' 

situation wisth ' In icii4l I,or4 1 1 1 ga 14 llaiI i44(. 441 i(.5 aillI I()' 111111-te 

ofl\ 1(41ressllictfltt' (4 444 1, antI ulc ll It'mly ;It.( cle 'rlypl lclit 
cm cfll1 

all, l' tindiial ant and~WIII-c 

Tl'A sties i III, i(1(lictn ) l1441I1, (44 t(el 44lilt\(l l Ii( (41cc 
It-jiotlsc 41c isi'tiildt'imnfor 14), 

oil thc cf.liac ;I&i~ pnruolic. (l4'lIIiilt'(v (mt't'!iiii alid citl ir n 

oul hc It)lItIc IN ) tlic Ni)ial norall di(spia 51)('illtand'ullovi 
re(til oiu'Iic schsi~i, (I' PN uI navbc kIuclo',' Its i-cyis thsaet( 

high(ligh()t sll VACIC(he ii I 141t (ltI m Iijs l dWIIi42Ii 111t'gul I& ctl'i-

IDAo vacine.slnac e to it b ol1(l'a'i l all ~lilwari lilt lS caluis 

pfiilfl LIS.olsletit l l'ligiictlshsandards(1ahy()h au]g oil[ qu-1al
cinSical Whtscarli.-c Atogadd(c i onriuton ac peifc ie 
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lines relating to the piolscd usc of' recColilldi t )NA I((lIIIi(chIcS for 
vaccine prodIuction, i.-INl) meetings with intrsied invcstigators, 
and cxpert scientific c\ aluatinof' SuflitIted dama. I trust iat Ithe vari-
Ots issues cdiscussed in the ia)er will t'aciilate the const ructive interac
tions between investiga(ors andi tic FI)A and assist in realizing the goal 
of a safe and cfc tkic malarial vaccinc. 



Malaria Vaccine Clinical Trials:
 
General Considerations from the
 

Manufacturer's Viewpoint
 
Roi,:rr G. B rl.:r 

'Ifhm.,ll/, (nmpa ll
 
S1.1ou.4,1, .\I10, .S.1A.i . 'l17
 

Ll a.ndIM r. C:hairman, esli.', ( 'litlut'iclt', I alli !phast-dI to) bu hcto, ( 

irtstm 111.'ihvl ,Ii ,t bt'11 t1tic. iS; 't'l\' rIt c )iSlilti',lIt, i il alaria tiew
lesimi. ald ( :ipusial Trials,. I hatsi l ti0 ll'5 ,IIi a u i
 

activr , vwot'lrki It i llil s llt,(I 1 ;htri' ,(1 i , a A I , li)It'tlv: l lt
 
that [I 't )'atust t isi s at lit ilItilimt'th ir'xtVi h in I t ':c iliitg ++,lit for
 
thi, )(-tdt, ilitiiv re utn.i.. gain(1, thvamay nt d 


h ;ial t'I il lo ' ,ie 

thl licale'val i (ltllI cI" 'l ldiclaw %.;lIi~': 
I atl,, pretl' nicl ll c i m~'l iili;. III+u m,Mtn~ r ,mvk inv(,lvin,, r'scarclh 

Ip~nhll,'li m l )( , li IM. t'Ill(\ Ilvalth (:arn I)i ,isil) Ilth ou-;1(1( i 
S : 1 1 +, ( :CmU l it+ St . I ' i .;, ;il.l,.\,t, v it ,.,st y i ll m) ,\ i >;,mi . l. %,', ,v i tuhtI 
cxltv ss a i l 'v'r an.' ll\iv,,'t, , m l 11t t Ir1tt'>(.alil . Ilo+sc 
ofl 11. I ll l;ll' 'I'llcv an.( titmsc t' ) \r t' r !\\,tll[V N(.;t1 ; l c.x l-lritl('r, iill 
the U.Sg. pllth itartc ial; i1do (ylt. It't lvthti1]g, ' andu( <'ln .' h m 
call . ,,', i lhai,(- ,.( iuttc:. lp ri l,rdat Pm- kc.-Illavis. now, .+. idii-Ii<) <o 
ihl( W.,Vatit'rl+ dt. ( :otlitpaly. 

Mh).'t I1tctllict'tly Ill ihtc dc,,.,..h l~ cnI l"t. () 1 1-,,g oI'r I)W giau, [tht.li- al
Ilfi-wttlnt'. Is c \\11( inl fiat+'>, a tclillic;1 nIll.thv . h+,'tstigalo,ath ldm.,hte :,'v, 
is d,,csig,+ilatw, . is 1101 t 
Cast.. A t tht'- l)1,,t,lnt tighc, l-Ih -()](.tI()lbc laye y l ilhc U .S. lihmual Ct-
tical indlistr , Il ic t , lillirc l <v,. all iml <of l 

;I., illu splt( mt-;tI tt)\vt'vr-r, this situattiontr ff,,cyt 

aa -Ii+V.M;TH'iCwS is tillc'r. It 
sccils c trtaill lh1;1 thct liharillacc~lu i~ indlutlry "httoo d hb.the' lprodulu'.r 
o~f vacc:irl :., lbt-catls, wvith Ii,.\ t~cu<-totns this+ Is ",.,lien'. +it tc:', it.+ti:;c 
residh's. ht is-jwitt ic~hthat Ilda lila va( intls wvill chhb'litt d cd.. luidtur conti

+tactito at 9( ).c,'Itlitt',t " Ill ill \ ,'I 'h( 'casr" iti lI , agcmit y, 1 liclt' IURTt~'~ 
tht' ,(l)It-{ 

I w ill (Ivs(' lib' st+lic l't"thc ( (Il((.t'r \,lwhl( 11i H st hbc ;adh 't'.;.'+.'( by tht
tr'itdiliOIt,.al 'W S)( :;w lpo~tttl;t'tsition, 

wo'(uld ( )( bc)l l(- sm l dwt tlil111cal studit's. 

but vi,' '.ulso .w'tair 
regardle...ss (f' who) spllsmt.+ -s tht, 111.- stigatioll.+. I w,.ill alsoti applroacith thfie 
discutssio~n tpl-csuillg that Ilmlali.It~tttvt, w,.ill hbe +il thl( Urnited Slttes; 
and, hlt,:e, tunder U.S. re'tgulatiotns. .\gaill, this ilay noit be tile Case, 

http:tr'itdiliOIt,.al
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but the concerns expressedi generally ap)lv, regardless of tihe cotty
 
where Ilalllll'tuill maiy occtur*.
 

If'tle va ite is nalluflittlrcd illile U.S. (regardless iwlittrc it is to 
be testk i). Ih," process Inust begin with litefilitg (d t Notict ot it 
ClaiIled lntvtstigiIttioal ixeitnptit tor a New )iug (INI)). This docu-
Ilent IitgIII t i Id \iih tI I tIgI antIt todDrug Adnmit ist'ti (I I)A)ti prior 
to beginning cltical tria s l, alyIt(-\' dlg' . il o ical. nfri m.ation
 
nlust bie rtotvid e ,ililt.t'tlillSt'ucHilelit , )st tS.Clnit(ss itial.,
l(a s'I

me~thodts, andUlSOUtITCC, pr)l rt'];l;[iml, I'acilitic's, m-o klusedt ill (tltInlll|m-

Ilctu oling . .. iti ,Itiitlic tig sal. t 

vide lool.las anliial tetsting d t .: l 


At al inia l;t 	 t iw eItpt
wlltialt elxpetrim ittn 

1t)t a is iexceI have l itte 161-t'lc l (,slt m le, (I titi rleseacher utilth
s atlin r tiltl nitt tit tneedil ittcl tIl Hlll hI()tit d, , lts tailed itllf'nl-la 
tio i tehu tidill tiltIM ). \ittInIt l til Ial siilclcclit ,ti'tt hrm il'no 
iaidViiiit ittitit itls ;l11i l t altlso 1.1ta l andtgidttci dhl kccteiu-, 
Il)USt 	bt" dm c eatI i iassi.tIl as latel tilt111c snats lititcilring starg . 'Ihep,[tt'nt y lu'stsdevelopqm etnt (dI' illd lrc~~lercm stal<ldrS is Als(, esset'nial. 

Isslut si I )I ri.Vitil5 .;51l tltn. tfit li us th umltml1\v itt ll 'v ,tlt ti
calh' tlsgilltti d ortSvIthtthia llti iphlc \.;[ ilt. are with thettillts1Is 
Ilorc r adilitl illiithilts ( I, iiii wItu t c.i histhess imit, t till Il t bedwvlh' I€l tlnllhl.illthis paper'l 

Illadditio ab ,t, plhu lt . t lltituies ill llunellilt ht iltt t tti'm 	 s, linhealplottoctl(s). its as trl'lnill", anld r'lt''tlttwell lict 	 (dlh< clinical inve'sti

l-litlctls is ie bDA, and tiegatlir t b 	 tl&Itti I),is bytillre 
spotnso must wi at h'Isit 1) sas llyfilia ulk)rumliteliilcing thefirst clinical trial. 

Tile' statced I)IIII),St. (dt his cm i~ lc , reiew\'t. con(tlt of'practical 

siderltm m atei s antl linc'l trials 	 daysi adq \su(ihjnu 	 Fo the past tIoe 
th thu tatus d,cmutidat S 	 thesew hat'hud clltS n (tt 	 vlcintcs.l re Allcandidates share' at milctlcast um(llmlll{l hletuh ''c: I}lCV arc't diiSCtvncwk], 

<cred( alld untt11icdl ill mallll. Ml:1n1y. it' not A)l, will bet pro'tduce'd by'lll~U 

litctur'inig lucttthtmts dlic'h ;itl't ,Alldlalso( Ilt(.\, Uti 'l.Consider~nable attenl
titml IllUSt bc llmid 1,)(Ile' andi salety whit h1issue's 	()I' put tlv arc addl-cs;cd 

rc al to addre sthet 
;Ind clfiltacy ill mal+ll. 

by tile IND) bt'Ic \t n l l i I(''s issuets (dfSalety, p)otenlcy, 
TIhese,INssues an.'al\,.'ys w\ith us inll t'de'velhopment 

01' new\ dru-gs andl I)ho](,gh(:1s. 1)ut1are (,Icss concern whe'n ther'e is a 
scit-Intilic t0 drawbody ,f ilfnti+ttioll ;Ind t'XIt'l'itl-IItC l'11. XWith the 

malaria vaccinv candidwters \vhicli we ;it-(- discussing, that body of' 
know\ledlge: cd',.sno(t tcxii. OI s )I'll(Jr'i (';it'(, bet eerth C';Itltio)ll ill IIlltl',t 

cised. 

T['hc pl't'clitnical data prov\ide~d inl 	 i1the(IND is reviewed by\colmmittee 
which tile sponlsor.designates so~lely ot'lte p~urpose of'determining if' 
thereC is adequtet, st,'icicuit, and appropriate data available to recomn
IIen~d that, tile druLg canIdidatC e Used manII. prill Sillila,"' rev\iew% is 
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vided by the FI)A, and lreeltiently stoni c)f this data is reviewed by the 
Institutional Review Board. 

The first use of a dirug or biological in mtn (Phase I) is usually per
fried illa siuiall ntill)cr of normital or high risk, informed, volntireer 
sutbjects who are closelv observed. Tl'hc oi cl theilPhase I study is to 
determine the sa'try of 'tilxiX)iTitf'ltaI pro-dttct. 

Fre(luently, ihet's studies aie carried out by intvestigt)/enlhployees of 
the InantUfactutVer )W"b' OtltaCt f)t,tories 1lii"rcl('i;,nician whose pri
niary )ccupatiotn BcauIse tilthe potcntial riskis cotducting such trials. 

associattd with first evaluatiolls in itan, tilt-ntI1)crs (d'stll~jetts
 
ellteld into such Sttdies is small. Normal, hlthy, outing ml,( v)hil
tler stlhiectts are isutiali\' used, )lit ift' Irisk isIIrtslmm tto be high,
 
then suli-',. wh ,fitv totltil poit
cliti al htitemfil ar, ., lu,h . Ill tlie casc ofl' 
vaut'ines, tics would he iindividtuals who are likcly to be exposed to 
collractill t11c distcae: e.g., latbotrat ry w'ttik'is, iit,(litcA l)trsttnlel, 
lilit;ry ' l'soilltel, tt othcr high-i isk target ptt ulil i(tOs.
 
h, Va:ccilit" studie's, hllullilll totcra'l';n clftcts arr'usually cvalctatnd stId' 


lialc +at various dosagt le,'c.s tti''Itigettl atitl/tt ttljt'valll. I f1itf tmioi 
is gathiercd o(licht suiejtct (which lmlay 1-'latc, Inantibodly ncsponlsc o~f' tict 

eftiicacv )t" vaccille) and1( ilttihe (Itatittitilh of' this aiitil)Oiv. 1)epclldiig 
oin lerceive(i risk ttf sitle e'I'tets, imultiple dtosagcs illaV he cvallmatetd 
sinltaneously illhliffeteitt ind'iduals a bet risiiig-dse schedule Illiav 

,
ell)Itp+o sinSS~ lt'c Ill t highc'r dhosageet, a g ttlol before Illov+iltg t l ne 

level. lit'tlt.ntly bosicr5tT imtmtnizatituis aC pl)1p ttr sc t lPhiascI stul
ies. lPhast I studies ate tofieltl to 'nestildi(s, butitill(\' Iir, hr sitigie, (lttt
bhe-lindt, or plactcim colltrtdhd. 

ln (d'itw tI sponst,tii itlltf tilt- Phase I studies are relatively 
easy to C(MtLict l)ctt'iCS il'the tight t rtttls which prevail. The primary 
concern is fir full writtel iii'biined cotsent, prior p,rttooandreview 
subsequent prtttcttl adlicernce, , t'se clinical observation, appropriate 
laboratory testing, anti gottd record keeping. 

Phase II stidies exte'nd ihe safety evaltiatic 11to a larger ioputlation. 
In the case ofdr(ugs, Plhase II stutlies al periorincd in patients with tle 
disease for which tiltdiug is intended and, thus, stoli evidence t)f effi
caclay inm' epctej as well as detrnilinlituitm of the proper (lose tand 
dosing sehedtle. \Vith vaccines, th (listinction betweci lPhase I and 
Phase Itstudies is less cle'ar. The oj)iective is tt eixtend hitnian safety 
atii t(teraiice tiata before going into the large Plhasc III trials. 

Early Phase II studies oftell are madhe up of' a series ioi J)iht studies 
with the oh jective il inswering specific questitos retgarding safety or 
efficacy. I(11 instance, a vaccine trial may be ctnducted in a population 
who has had the disease in order to assess the irmpact of'existing levels of' 

immunity on tolerance, side effects, and antihody response. Another 
Phase I study may be conducted in a p upatiin at high risk of con
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tolaccess
tracting tihe disctst, IIIorl'tc'r 'ffic';cy follhowinlg it l ...l'"I o"r 'ti
ficial challeH 'g'.. 

The s'conld pa~rt oflP'haise 11 clinicall tcstilgtn, ivot ltt 'tlvc's p~ivotal,
wvell-cotrtl'(lhd studies thatt cstillblish ilt l'lc
4,c;Icv, oflthetitnvcsltionh a~l 
llvw (11'u1orlIbio~louitall. t'l O' ic'Iddlitioll,11s \V :I W +'-;lbt\ tl;t."IhtCSC_ 
trialls arc hikdy I(,bet sill, t'orll" biuh-Iliutpl t]-icl.- )' (1lle~id stUdiCS. 

IIIdesigningU tiltpivotlal stludit'S tit, IlitlSt Ill.'-(!l laftwc tilt' to prove\'t 
saft-lv ;l(n 't11:c-y Ibtey'olid ;i dotl which caUn betachit-c c with dItul 
lvh-Ililld o Il'cbot])]i" Stlliics \ utl'S"Ililt eIvdchy tcltly causedt bys(het

-oIIm ph'xit\' o[lsittt11sillditf,. 'I'l'h
h'I it il' l ' l~ U 'tl Icl i '
tiolis alld Illia\ ill"() III\ <16 r It,;llis t
 

I illc' Plist 11 s;llditcs arc't(ditll tihc plaitc 
 fori iltcInl ltltttllmtr l, Ito
 

lur'', IlU
littl l!t'r' ltll~
h,hils (dlvact liltA, ' V.rilitl d ",illc.I tob (h. 

,ass;trct th~t ilt ,,hIlvt,iltsalttttt,c oft.Sidh. t' It-sandlt
c iIIIIIIII(N'h~ill 
polt'l+icy. TIhis t'v;Iltl;Itim 1l()I(lit- lin tiLl'il llli'. (o llI Ctl ltulact 1)1'.(;-tcs 

illto ill;~Is.,
I I ,tt1tdic's. atR l ; llts (dl',xlcp this Is(Imilt it ilitroduh cc.s 

lirldcl lo I(XittI rc, (wd 
 lceili+ illid lt iplicttts tilt' tidttlils, tic fie'ld
 
in\'V'slIU~_;Itm-s ;Iultt 
 s l 


%\Ill) 1'h;1,w t.(' 


tilwlt (d> wt sttdv+.
 
I I .tutdir'. ilwlst hI ;1tL'ut' s(d1"-u .Itjr
(d 1ti11tilwc isandi
 

hcc~lust, tilt(
Ii ils,MctIlk(i\'.) jitl lltt '.it)1,n hO,I(b tcdl, (th tIl.;llId w
 
sponllsor awh;i rcI~lut<d.
lwh rr.Il)tiltl IltlpiISm.l tt)
(d < tstatllish 
tOwt llol mitu ,
l'tIul M 1111t\1Mt' l as um;tly ;IsP+h isc1:h1mvu,. 1.'ti,ItIs
 
allll st"; \s Ivy'lU+Vll IIStllii. ( )lliI 
;l\ IllI'hlitm. ,. ;titI l,,an ut. pol isihli
ititcs ,tltllimtilifM I,%\' (Wt'tt ib,-,( ll
oflsplltl:-ts 
 I' tptt~m ,t.dI'tcgtlatills'

lpublishcdt 
 Sc;tlt P!,77. Owhstct 

latitous hav~c Itw Vt'lbct'(m wlt1;1\\,ht1 II)A.listcs tiIl aIsguidr

b\ tilltI).\ III ;'ilhtc, !pWolptscdrcg.u
 
, vt,,,tl, tIllt' 

]illt's 
 tlwIc l u ldltl' 

tol'ill." pro l'(+,'I 


lo m)imtllI )"lil,Viti' tllSpr tiltIl).A ]Bion-.,c;t~ h N tt 
.
 

()tiIlli,wt sp ills,tl'. l iii Im r(
Iilu t(I 
 s lt oftill
s vc s tilt( i o lict climl
caflitv 'ie. Tt'.his;(1 1.\Ivs i11t l l tilt'ill Co~l lII( ofldohIICicti 
stulitcs 1)tl1is t'vCHI M MVl'tilItp mll'lIil/Ill tIII-lt Iof' )(hlt' sm (tliC+S()Vt'I'st;Is.
 
IIlvtcstigitltrs itI,lbctthlmsc't %\''h()
arc't Tllhcyrtxptt'ts ill tht'ir tic']t. umst 
hIl\' t lltp mU III'olidllctilli . r'tscarll' 

(.)l (it(ul.tl.'t I IIItIS(,t11tl;1\ ;1(c,'ss to tirt 

alitl ltld clittl't (.11(illt . 
~ [i c (i-i'itc 


oritil'v-t1 

;tlipp pa;tiett
 

poi(llllml and tIhc lt" is havc't lll')>'s it;t''~~littud, ti" 
I I I).''tii t'(I) (llt r I;tlb()t;tllol Ii(i ill" ( ll Ilwt"'tltittct t' ildclillica:l 

tI'sts. 
'
TIhe spoUlis,, t11t1 1th;1t
t;[.,si-(. 111' ill\vct'+i;tto hil~sobtalictd ltst;ItII-

tio,+lll'>,'\.'i'.[I ; tss , I;Itt'ti It( \\Ill) all Inlstitution antd it Isrecquiredt by\
the'I-cgllittitms. "'t'llIlitt Il+ll Rctv\Itw Boarl:d (IRB+) IllUSt bctcotlit
tttd Ill,cit'' with tilt"ldallu't i'gutlti:;,os anld mutl~bclkcpit IfM-m'cd by,
titll(.Ivt'sti,ltrtlrtci pl'octsso ich.sttidya~dw; ht't,"t lilct oftild\ ersle 
reatcti()ils M'l;ill\,dhlamgts ill tictprttcolt whi( h1might beart oil)the saifety 

http:it(ul.tl
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of the subjects. 'T IRB's primary responsilbility Is to protect the safely 
and well'ale ol the subje1ct. 

One melchanisnil by which the I R B protcts tile :iabJcct is by review of 
the Infortmed Consent statemnet which is prepared by (Ite (linical 
Investigator.The Contets of' this docuItiti ae dcefined by tt(' Code of 
Federal Regulations under )1:,t 46, locttion of Lluntiiai Subjects. 
Time does not perit noe to elaborate on Ihic cm)tpn)ents of, tileinforn-Illd consent; howverv, inadcqualt, ptintt~~ inf'ormed coliscnlt was 

the single filst freqcueitly noted deficiency found by theIl')A Bi,'c
search Monitoring program, accounting for 4-H( of, all leficiencies. 
Achieving adcquactt itinmcd consent is dtlfictilt iII d clop-d coultiies 
and is clearly a i1ti.0 issuc of ethical and iroral coicerit which must be 
adhrcssc'd in studies condtutcd iII dcvelopiitg CohIttics. 

ll spoilsor's single 111ost inportant iespolisilbility is tit( det'lop
iietItl of til tl'm ocol. I will not (is(.ti:s tIe Sicttific asjt-ts (f prtolo col 
design f"or this will Ie discussed l)\ others at this tn'cting and the tliany 
ItCtetitIgs which will follow. h,"at I would like to ctt)hasizc is the need 
for the dtehVltnenit fool-proof teltrtiog httits which arc both easy to 
uItRICstald and to cOMI)lctc in the field and which lnailc the :lnsor to 
analyzc This task requires tilei, thouhthi l colntctiplatitoi, uiitdcr
stam littt.", aidClXpe ici Ce. flit: sttistitiaj s Ili st it. involved iin this 

effot butt s lmust the iilividuals fittiijai with workiir.g itt I l(. 
Th Mt its;icftilly desigmd prottol ati podt.,tottllv it adlftutc 

aliccisC ;'pplicatiot,data lo at if insuifficient ctarc and attctiolate tgivell
to tht. re'porting Iws 

Ti sponlui stiSslwI accttttability fiw Ibc expti t1uintal drug. 
This is also the rcsplisibilityof the iii\estigitttr. \\1hit Iboth the spolstir 
and thW FI).A a M' C I-Ie]d tlat Cepe'iiIMICItal drugs trc not imp)erly 
used and that thc dtug of biilogical has actually been used il ;I cocI 
with the jirotoctil, tlte sponsot itust tirtlier iake certaiti that tile drug 
at the tile 01tits cisC has I)ecti haiidled in a itiatiner which assures its 
sIitability fit usc w,,lIcn ,diisteret. This issute of stability and storage 
is important in cvcr, ,tudy Ilit will be spc1cially difficult to achieve with 
malaria va, ines in late Phase II anld in 1Iha;sC Ill stujitS (it to nuCmer
ois local conditions. 

The last Iwo sltiiMt tesliisib.litics whicI I will discuss ate intimiate-
IV related. The spoittor shall establish written Iitrocidltres for 1oni
toring the cli nica! investigation. Thesc dcscribe how the sponsor will 
carry his responsibilities and includes all of the items mentioned as we!l 
as 'hose assuring the sal'ety of suliCcts and coinpliance with FDA regu
lation. Via the monitoring procedure the sponsor must assure prolpt 
reporting of'serious and/t" unexpected adverse reactions to the FDA. 

The monitor process also should assure the completeness, accuracy, 
and availability of the investigators' records for review by tle FDA. 
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Aigain titis is trule low' dcilttic stildis hut flts teett 5J)Vcifi(ciiV ('itci als 
011C 01' the IT(fttlitettttflts h*0t tcepjtatiilitx' o('cintial dmta gcewittdt owt
side of the U.S. 

III closintg, I just wamt to itikc ;I 1We%br)1 romiutnts ott Pi:tIse III 
stiudies. 'Iluse at, hv eitutiti tttvc!J:;titotts wh'ich~ arci (Otdttted 
t-in e ttit ; tt( tII I Im itit Im III it tin' 1 1tgi.wxili tititirf (O Ots iitiI ua \vIt 

IeIielstCIttjLISjd.xxL;1is1 tMit(dtistilbt(Isihtt t6c', lltiiS1't\'('t.He 

' iiantdeIl ttolitro is i taes Ioi rderVto tsseI a1vditlmhii it: of), tir l '11eifd 
10ttose S;fo'tteed I CHC;tV.hi 

http:CHC;tV.hi
http:lltiiS1't\'('t.He
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Introductiom 

In addition to its specific role as a ma jor global public health problem, 
malaria ,ts a military miiedical 1)rol)lcil goes back into antiquity. In fa-ct, 
the Frecth (li,o'v.crrof, malaria l)arasites (Lavcai in 1880) and tile 
British scientist whi deleliistratId he iliviilvclnt of' moS(uitoes in 
their transinission (Ross il 1897)) w'ri both Iiiililarv officers. , Ti U.S. 
miilitarv first iuilcill casualties uec 1o mnalaria irihig tle Revoluiirtil 

titoarv \T i iill (oVl'l'V iHRart i I silic, Ohwn liavie l)tcl largeltiit
bel's of cases of,'llalarii ill|i)i illlilitarv plt'so)licl. l)mring t}e U.S. 
Civil \'Varthere were ol , lhll~i tll tlsiliil lriIi;i (leI(thets.2 

By the tire of \V\V II ulie(ical cat' was glrcatly imprVed, resulting in 
Illany fewer dcaths (3231), )ti t}hur wtl' still allmlost a half mtilliiui Cases 
of the iisCase. RiSc'c,(li t( pleVilit alld clt rolthis discase has ltt) a 
mllaiJo nr ,f (lie Aellica tiilitr\' (Jr (olethul two (lcales. 

A central thene ofcontrol ft1hrts has })1(1 the (l".lopm)ieiit iif(lI'nIgs. 
By tle end of WV\ 11, r(,ug5s hal bern productd which wire ext rcnlv 
ef]ective in curing and preVeiltilig xIalaria. + Tll sullse(liiet (hivI)l)
ment of resistanc of ls Ill diIIIfillcilp,,r,11 o, the. -aminOit60tolines, 

' however, is \vell doctumientld. I)iiring dt last two hcadces the \alter 
Reed Artny Instimtute of Rcsarch WRAI R) niountted a laj. irprogram 
resulting il tile e.vc)lpment (f lneloqtimte which is still effective 
against most is1latcs of Plasiuo ii /it par t " -lt\vce'r, resistatce to 
ineti nihc tas ih'readly I ~e n c seri bed . 

positio
A riy or t le partment of*I filnse" (ipar 1-- 3, AR\}36()-5;. 
"Tit views of ito tilhors do ool jurporl to rlltc uihe !t t 1 t pattrlnwaii ofhe 
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As ain alternative to thu~jg clvlJ141(thc U.S. Influarv has, inl tie 
last two decades, Miounteiltld (1101-t 144lOX (Sligat(c (i~ lai~lt as 
wvell. 

Ill (It( ;irci (Ii l)4(I Slag4(( i11l1i1X'lt, cillplasis has bccul ()Iit cinitn
tiotl 01(IIlIrlIL1H(itV Wih XX!((hi~l )i;IisIeS, (Ie( U1,i1tlll (IlJ4iIiISiICS, ililliint
 
1Ietilnils4 and4 lim(. iit 
 the Illh'iiiiioclicijist IX' (db144-tg 
ant; 'tl is. 

acive immuityato tlHtS)44/I jt;l)l lcl 1)( t and41(isl ( il(Iil 

Inllll4 wa's wellI ctalisllld. , I\1t1i44t4 (d, t
1 

4tSv findlings m4Iliall 

l-11l114;414 X41Ilc(4 I" NJ)15tc I() ll11lhil)Ic hlilt f04i-ll '1.1- ialuI 114(),S
w)14Xitqnu tocs illi-c II) Il albiftamm. I1I4111mi44V mIih)sl 41lt chllilge 

was l0411)4 I(4 br Slit(,(S Sprcifil) mi411(11 i~ll(l(mi 1() 3~ 1 6 Illm~lis. 
Siminlar lindhillu, XI IplIIIb so' itjtliss Mary'at1illit (di~lt
lnd MoIt dj4al S(1414111;11(1 Tlll44I414,(,s'hus that OW~4lIt \\,its I 

gesllpbc(t'IIII~44z4I1t' I14;44X( ic i agail11 illtiln . These 
plroi4Isill!" .(,Slis 1(.I (44all Ijl4(Itls*[4 (.11(w( Ill scvcXl il4Il;404lics w1 
(IIi 411 ;I SLIIIliiI)lI X(IIA'i l.ej ;t)41il40 1,M.Xwidlsplec4d It:;,'Iill S44s4p[Ibl 

B\-' 108(2, 41l1l44I4l41~iI1SIll OWlt "I4' (If sJ)444)IIII I1414114t)'

mildavit scntt liktIX' that i 
 t lxistt 444 11)S)Ohclit4) 4~C
 
woul1id be ltt IjI-Si 

1
 

and XV4II 

w~as ac, clcriacd illIh k)pai4li441 II D)(I-lim. (I)()D)) ]i;l( U oIeS.7-'J
 

(94 1)" fitlc w(I (h1is lplai45 ()I' hut( p)obltl
lI 

111 18. ,J~;I f54ilmia! 145(im (d, AllcrIhgy and) lilI4(limi~s lDistases
 
(NIAII ) \\R.,tl k (il4l 411tO14 Witds4411t1takcl l 'ii bat(.ia
.v4c l1
raining 144;lla DNA p)114(uU44l 
 ;it tdl NIAIL) XX'ti SCIT('lld tUsing

Illonio(lmiIal litil,mIljs 
 tltX'tIJ)(l atl Ihc \VRAl . Thmis collabIoration 
resulo-A ill isOilIIM ( III-Nl4tl4 (l(4I415 pI41(ltlII4g ;Ii1igIlI4cie wXith
 
(t(e t1i)1nolal a(4141icds. 
Thlc gctne was Sssc(-IAIlV SeqlUtnued i4nul 

showXn to DoeIluInIIcilllnnt4 lcllalX' j~( \(e 2 0 'I'lis iIla,,tjlu 01 'the geneC for 
thle eir-cumnsprlozoitc prloeill () I' /(diparnm lid4u the grouindwXXork Iber a 
svnthit it v'(ccille aigains iln parasite.15 

llwo-elvplnent of Vaccine Candidates 
Although the( cxpression systi in wvhich allowXed dtct lionl of'clones pro
ducing antigen reactlive wXith mnonoclonal antibIodies produneed ample
rnate1 al for analysi s, It Xits 110t Capa);ble Of' l)1'0Idu-ilg enough material 
For product i in of' a practical \ dcci ne. Furl hernmore, ;In extremely large
number ()I possible alternatiXves with respect to the design of' a vaccine 
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wemr aw'tiaI~c. 11w~ I WDI hIrommic~bis ml~ thi r vi edhilmumnitr, itncleicdig 
the Sixtith Mine mid FrenchLim.:thp'aorts, set (li [()(lio:lSc atiiotg [lie 
nlly polSsithilltics. \acleis listcf oI tilL t- mjtg;ltioll eel'sytlidltc pcp)!
tifle5 wvithlig 111;1ei c~igl i lricrs wlt)C i 1 Ni rc clll idcrcde~ w( be ;a likely' 
mlethod lowfill( therllr.tltimll ()f \,;I(.( iles ill the futille. butt it wals collsie

expreion11ill ;a llil(i(I~i :y' wltii 0(1W- the tilost dlirect rou)Lte to a1first 
geclitlioil \';leliie.2' A scriis of iiiile genes wen. etigi ecitl whtich 
willit inisetrejteilla(tei wwlil~ c ;I \';lt ()f ()Ieeie5o~'varing 
Sttlctuwe all ftIc om (he i-cfleit lug tlifntpples (.\S1-AI .A-ASN\

ustilbility, level o)f exprtssione. clsc5 (df fpiiific~lt!Olid iililliilittmgelliiit\' 

illillill 11(51 lImi lIti ii y ci'. i I precipit in tests(a~ ' s, t ;111(i inilli
tiol o oo ittfeti(ivjtv ;lsV5. A\ll lie(Se ltest., wet psitivc w\ithl ii 

iilijl~iit\' (41 51 liidiIe5 prltoid, sklqgest igst-vc il tht( theyV tuliglit 

trials. 

I'an Or N!riaie \'Ree~w (2j.i 'I 

P:Iiltl;I calclimtion ( iti NI)c sidlllsitn, i'lirc stis,(leied uner 

it 1)1 Ims 

!)ofitb %at sliill I0 s, ) llky (l Asseii
 

dvi t ft'll oi oll tealtyilldttIme, ill w~ichl b~,een uedl byt~ 
iiIIJ AftergII sclitentific ;II'. 

the cflreovdieit meid~t tND tIblll)Ieo, PseCiI Stuilise duttelln 1111 

\')!tllnik!te etat a 1(il o t llget lltt'al i ()f tit tIli lld; ittvlccillc wihe 1)gi n 
ith I to, 5lm~il,. ) sltlt uer,xvii11(1t ikly 1 ide)ksetitlsStie\lillzlil 

(fieidegrec \l)Itittoql'il lie isee tlerlbexitute ltiilgd)cillc siit) th 

the1.11willlIt~ 1hilloweby I ci l wll;wsi bc ie i onv olvnex 1eri11ten.lciiof 

hemostt~len~e Ihe~,se sudie. bscdus will itt waikci failbes ofdstUS. 

Army Medical Research Intstitute of, Infeetious Diseatses and those of, 
the Laboratory (f Palrasitic Disealses Ill tli Nat 'tnal Institute (IiAllergy 
of' Infectioues Djse~ises. ApprxinlIately I15 V\(~lIiteS Will b~e VaCCiin~ted 
anid anlother 15 given al pIleebe inl attou (-llioded fhishion . All vohtin
teers wvill be challenged by nio-qo ito bite Wig ltiOSCfltlCoswhich have 
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been iftcd Il-ni ('tdtlil-res ofjXII'dtsits. \"lmcswill le Illohiiturcj atl 
(lie aj)pinijniacie1(31 alter. cliallcl ...I idlik basis for devclupiuemui of* 
paIrasitctiia. \olilecrS (l'(l(Ji1 Ina~laiia \vIll lbe 1tcI'tat't prIomp1tly
with aIdrug kuownt t lotbu ICI1iT ;lie (tCSilt rii of parit lscti. 0,,u
r'mn planis ( Is a straihnof] /a/u/arhiln \\tIs h tIIto iloitiat t cisli (I 

It' tli I'i1;Ist I I sluyIll'r In tfi;iiuliws, this %vIII bt anl Iniidc;Iist cIII 

tion for. cxpmlllict itias I sluics. III 
 Osc stiiijs largcr iiiiuiibtrs of' 

aiaiiilogcnecuil an clciyII-llh sralb c~ in s h s 
cxitdc iasfjtI fisIt~~ iil jIl~ix C \s11( ifiaIi. wll utieng loeallow 

ilaclteio illn dlul! 'liItitlis!iioji as diust IjIlo hue Phutlase If Slud-
Its. I litc shou ldi Iji pifit- Ill; i lanA dtif ii Is'tIv l tt IaislIll55 ill'Cit 

and1 clinicadl 51I\ujilantIc. Tll- Ilulnilcuts oulii'.IldiIdals ito lbt usedtIin sucth 

of trialu bydiit ilil (m llu \tttttljlc u1iiltilJl ioII of \tttti5l 

on tinder it "Itld~sj~t wllt c tw S )uul ):( t thlfiiecIleeel yi of~b(n 

Ai~ st'lnictss firt i cglu I l i u~l (tilt. wl di (i d iif ia iu.- Ilcwa 

tfI lo ic (1 c~I r\ iaat'\Iu l . tills tit t)Il a liulluc nritii(;I
 
coIpcX iti iiil! (MI Stttbcuilt i'llllttto ft. I-wsi mprlL!av h s
d 

2.l:w% t~loxIlle 'uuiisitlll\(du) iiuu mit 
\\'ar (dii( 111f.~ l l)s~s alI igc~i 1 cail o v)(. 

t Ims fblityii i c uijii ll-cX\-cill 
Im \\'iiiui (uuu; \\Isliviu 

3. \\'bil i. I addu: (ll tl i cx liuim oli 0 tiaitio i als to pol ii lljxtj 
till- iii in xt (d,'o(N1 Inullli t Dt\uului \irii \ l e It ( s larwauld.b 

oilun c. (h ls ; s(I ill U.S. ()ffjit tii (;e cdciltS yoi ci toai. 
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( Li 
Se RlI I''t ( "elaho /hlha cir.

('IlwoSpt')zi' ]tatjii i tuhiiilna, South linl aa tillll]ll I(arolliA 

ml arveina va(( i'.l 22e :t15i-96i.. V c i
'ra tiv, an'e 

D~iscussionl 

B'~Ru(:l:-(:j1\v'r : kV\:c ha t, tititc liar FVt o nl datio ls ill the .:+!+. of,
the: mtlnilg and< I scct no reason a ;1 lwh a proprlyvl fotrmulated t'co(ln
me+ndatlion of' this kind ( outdnhl( I)c pre.la;.cd anld I"woul siggts1 that 
Dr1. Ru~th Ntusscnz'tlg should pl'~vit tlogvdtht. with !)r. \Victor Nti:;-
sC-)MV\, ig ol. sellal h +t'';lt~ct,dwv Scell) to b.c si11lin scP ll ct~v all dlwt 
1li1tc. Anld tis should bc' distussc~d mid fortmlally I-cco+tlull'cilhcd ort olli
cil'VWisC'.
 

1)l(;(;S: I cturtatillv co t'tu withi (tlt ncetd 	 +t61" tcvt'ly c t t o be) illmad e to
 
alssureT C<+inpa'l ilityv of tt ls lit thetse' trials and
€ I think that Nvc neerd to
 
wo'rk togtethcr towa~rdl thatl cild.
 

llll.tl:I ;tls() ;ag trc that thl \\'w ty eo' \'J)('lS, Itbett(C0tnp1u'-d.
 
In that regat-d, I \w(;uld like+ to 
 ask D~r. Diggs at (v (loll. B++eforer httLnan1 
tr'ials becgin, ,.ou~tldn't Hibct' ] t Io compl]a' re III,- itilintil+ogctticity o+f 
these two' produhcts hihart.prFoduce~d by\ diffo-rcl,: I~io>t.c:llologi(-S? 

1)1<;(;.'-: I nutgltcult-d toJ itndi( awt haIlt %vV,iti't ¢,ild il itlI P.tt,l 1,-,Vli<'it\, studies 
il R~he.su.+ tninkt-,' \,,ithotit anyv , ~> nt l o r vfi'f 	 ':cy, < 'tf,tlli.sc. 

COLItnNS: )t th1i. 
along the lint-, Ilnight sel'vc+as al (IscL'I'l fll SlidSutI~dStui~..MN1 is ;I
historical cotnlint. Ill the: I1940(s thtcrc wa,;i;n effort to make vaccines in 

I h1,MT ;I(il C~ll 11 1 thinlk chimpanuzecs, eVenta1L;lly 

tihe United StaItes dir'ccttrd+I]y 1)1r. IMIli'ltl V-hidClbuIvgtw-. In lbotl 1946,
lie wrote ;I letter to> Martinl )Iotlng inl C011-utldbil, SOltth Carolina, sin~llg,
"Give ine al grain of' sporozoites ;in( we'll halve: z. vaccine to inaia:'ia." 
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Looks like we now have the grai of sporozoites and we'll have a vac
cine for malaria. It took us 40 years, though. 

R. NUSSENZWIc: In colla1bor;tion with CI)A:, we at' doing some
 
experiments in .fo/us ionkeys. lhe initial (ata indicates that, at least as
 
far'its i-, lourogenicit', tlte IntIhody 'tespolnsc goes, that 
 these animals
 
do respon(d ar-l producet good titet's of'aitisporozoite.
 

V. NUsst':NZwG: One of' th(' main purposes of this study is to have
 
really quantitative daita ol protctuli. That is no)w i%ossible by using a
 
DNA probe to lleasure the litlll)t'l"of i. Ititlis duveloped in tile liver.
 
Therefore, it is not unr'eatsontalble to sa., that, in truth, V\icittS ciall be
 
used and compared in a (ualntitltive way, at least I- Ill form develop
inent in the liver of'.vol to ikon,eys.
 

DA I to 


atmosp)here that \\,;Is c''ited, but I would insist ot thc point 


PERtR A Sit,%'.,\:(1o111 t WIllt disturb tli:, IHnote o less :;ide tI 

that I
 
raised in my talk because I think that these clinical trials must be con
ducted simultaneously with sotite allitnal expcriItetts to see which
 
Would be the COntseqtenCI (df introducing selective pr'tsstre onu the
 
development oIfimttmilunized pecple. D~r. NussetZwei. yesterday, ali
swered to this poilit ainl said that liethad alret-ady petoilted 'ite eXperi
onent itt mice and looked ftorhe it)et'iite of' dilfet'nt cpito)ips itl the 
Strvl\'; firaction.s. If yoLl Slpposeth,ltat etfie iic of'vof t(he vaccnationx 
would ie 90%, it wolid take 6 geltitlls of' (\ c est get 10% of' tihe 
palrasites with (IiI'ler it epitopCS. If'we start.l with Ihe rate f lillil(ion In 
the beginning of' 10 to Ilie illixtus sol is level6, this ihe o;Ird\' ill which 
COtltIniiit tnethodology would be able to detectlthe vilittiIll in it ltol)tlit
tion. And, of' cool-se, ill tIh voiuntee' experillitts, 7'pie will be 
obliged to tre;!t the volunteer's that ;iCyiiT' niilariia. So, we eatnot fbI
low tie cycle at this point, lBt witIt ;llilll exl)erilietlts thilt yot l)hla to 
conduct siltO. ,; neotslv, xv could see, alter the six or s\'en cycles of' 
entire reprJduUC.ion of the' pa r1site dnl(the ilitnutuoselective pressure" if' 
this problemt has sotie 'eason to be i'ated. 

REESE: Would either of'the two gi'ottps whol llr considering these exper
inments consider oune other possibility? Would you consider taking ihe 
antigen and going to a population which has aitibody, aIflni ty-lp rif)y
ing out the antibody and doing att least a passive pioteetion exl)eriment 
with human antibody, so that we cottcld get s0one ide;a of what profirxst 

tective levels of' antibody are in a hlniian and second get arounod the 
potential pr.blea;is of' what is tie best iode of' stimulation, i.e., the 
adjuvatnt effect so that when yOu wellt in and wainted to stimulate with 
an adjuvant you'd know what you have to achieve? I'tn essentially ask
ing for a human repeat of the mouse studies but with a real close look at 
what levels of antibody are necessary for protection. 
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Di;s: My first itupressiol is that tII, diffiultics technically, perhaps
ethically, or at least ill terlis of etlhical review, would retlrd s) ituch as 
to make it inot cost-cflec'tiv, ili that scnse. tlic piiiit that byIwe,, , 

ver carcl'u] eliciiilogical studies it the feld one 
(an make the conite
 
lllioll hetweein atil)tl\' titlers and lriitectn ii is a v'rv g)tdm
i altand 
c'ertaily~ need'ts ((I b lit])c.
 

tSA\',NT: I think if me hlooks into) Pr( essoir Paik's paper, it will be sell 
thai )i'ott i thiCc 1forCtVC ;I PI/ci/rnrurn last for abuilt thri,vill Iliotlihs 
andIfor,P Vit'aNXalilt six 1thtlis. Soit II'ti iau iis tii have setra taken 
at two di flie<t ilntws, tl(iIl i it'viitld Ibc able to Inlastirte and compiiiarewhitt hcvcI'lp1"] w,, coi<ccl ivc aillibl y \\.( dh I>'lcc'ssi'v iif,ordhe,to umltrol 

prolttctioii not ily itgatist P/,/i,,, hut also, a-ailst P v/'vx-if vii
 
have those Silt.
 

LEVINt:: SciCIIti1iCatllv. )I. l{c'sCs (lIiitItti is a ve\ry iil)hltih>lt. designto MulsWv 1rtht('(imcstim (A' w,,hethtcr lll~~¢z )it,;t(iattlrC of,l ,,, 


Iuliall orgitgill )IIIpr(liccit hillias ;ii 1 plrhiaps thlt ans\Vr was too
 
sIlliiiIII /zcd iti teilisii(d ,,,Iiit W il+,i C(ldifi' 
 ult. (That kind (id trialdesig~n colh'ccin', sclra Illal ienic Imtlallm Ilh cl by various I'l
1,1'tro ratphic ~tr]ro~c~lur,.-s and putting back(.]1r-ollan{ andt p Il}ItCl it 

inttco b a prIl(M ) lt'xtt'lv(ll.\ (11,1llu to,pass 11tllUatn voIhut11tans w mild 


ttcer re'se'arch committees.) 
 PnblIv aitthis pmint thc imst f'ighttenl-

Ilg i.S;)C(t of' plt)IiuCtls !t tonlnthttees is I vthiinig, thiatt in i vtlv s Illliatll
 
bli)od piit 
 ticts (ifl i xiiit l iciital lilltll going iti htliiiiatll ,(olilite rs 
and this has wi:d with vilrusts silhi as tilet rttrviiris, IIA'IAV Ill. that 
t'iltlSS .'\h)S lhat taitt wit :ivts; he identified il I liodnct ItaIdsC 0'
 
this kind tfconsraint. ih w ldd he
thlel nuM uink own hep'patitis virtis that
 
tlnltt h~be
(IhteCitil (nii-A, lion-B) inisuch priiduits. Sit it's c.xtntttih,
 
unlikely thut such a (hisign w itld gO
gt throuLig:l at(l that is whyV it Cin't l), 
dotie. 

PP',\AIOANOI': It SteIIIS that setel, .teinies Olh;. t tuLletitl atr Iw; lel 
used, Whlli oil. goes at least 10 puhbish stidies to look at toxicity sletv 
iSSLCs thilt iitich of' the eriil' dataiis tclhicted it healthy (I1ch.il iuch 
otithe discussion tthis n110l1n1g, with tegat'd Ito Phase I trils, agailt w'1C 
hearing abotut carrilying out safet\' ;11h toxicit studies itl healthy titen ureVeII w,,hell\we go{ to de'veloping 'oulntries, thlat the.',, bet carriedagaill, 

out itl IieII. Ye-t, totte of' tIe princip;l high-risk groups for tlalaria ate 
pregnat woiieii. I was wotndeing i, ilt fact, there would be ail asstr
ance hat safety and toxicity would be 'IssCssed in a small nutttfber of 
wotitetn, wolieli oh cild-learing age, hefort progressing toPhase II or 
Phase III trials. 

BrlvC- A rr: "lhnk ,ou very ittich. This, once again, is a very per
tinent comment and a vt'cry good observation and once again, I wonder 
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ifthis should nt he lr'csclittcd as t ftormal t'cmIlnlt'ndati on at th- enld of' 
the tnet tiet 

LAEVIN1:: l ;itis\r t li [)a.laS)lNlit;tat)UI ( )'l' tile (5 ;l'iti' iatitli
clattcs that D~r. Nu.s;sv cn×ti,'s pctlpt('I ~( l d 'onjultt \Nifl hc ((cstt(l III 
hicalthh yom~ug adult \Vtllit as wcll ,its yvung +It'll. T]he' p,'blch'm, 

. ii 

nalnlt \Vlltli is thatt ,'a2 timllltil t'st a va(ilt iII Plhas I sttiilics in J)reg
though, iII tstigl aly \;lt it ti Iuitil t+IStat's with rspit't Itopre

-niant \\otIn cn \\it1h cwIt:;ttl I() I'tC;or id mtltkiim\Vli ('(m plica(Itims I() tht" dhevtl 

opinM" l't-tus. Thalt, at Ipviori. I,"Ilntilhica;1anti with liltc \ cry htcst tct'Sl we'( 

i to sure it 
jiregnau,n , there still reilils atwiid(w oI' %liiltirauilitv oI' a ciupih (f 
wvecks and ;Itgreat l'ar A' cv(tl'v clipiel \'a(inl tst "(I is that, (God for
hid. lie tt slit' gives a 1 tiltt il ha i ls to ( 

have in tcsting ytoung ;1il[lt toliege \itii. miakc It(ti"re 

ait M It(i lil ndSlmltctliltlg the 
antussn.1rc l I IIt V;i. ht'Ict+. it pt'nlidly too vacriinc will be 
htI(rI1 hllwd: ht ' ill 1wtli1iu.;11i ,11, trtc. 'r lo[hn". rxtre'lti cautionz 

should )t ' itstt w ,i ";li isi,n i \tt A l iI h ht \t 'tol i lt h \a 
\VVI'IRN.ID )IF, : I I I t Clt'l mliT o It lict siclt 'idl risk t1.1"- ips. (d l"wl't, 1ht1 l't 

has tt bt Imilid1r11lin t wtltl ih ht h1S irtisimttl; in whit hl)pitlht

tions tithI- 'it(rglilc ctxl tIt' It, bc l a lii, air in Ilc trg t g i ts 
and so ()It. l ul't' be~t wslitlu, (1't'Il ';wc''icts III all litose()A'coultrsc,1. twHI 
g roups. That Is it lsi, ismclt. idl ( m)l-wq .. A Ic \\(" ofm .toiIt s( it' i\'(' V';IC
tHiCltS ol" n ot, htrcalls' th1;lt \t ll ",ct \'tcryV illo-irclt stmidlardls \\'i rtcgalr 

to pt't.U, llaltll \\ollic'o. \\ct have'¢ ;It Il~c'scm t 111]](;11 trial (dI at pl lrticulilr 

drug go~ing III pl't'Im mllw o c+I l, ;1l1(1 1 (.:111 tt'Il ',()tl I) tlc lbcgill ing It 
was kind o' a nighitmti;ii. It is ;a(ittsitl, hal hatkgntilt noise his to 

)e assesstI vtr\ tatI'llv IJclt' t\'tr startlinig tt gis i(\c;tylhi Itt target 
gro.iis utl this kind. Thcre are also itlir l;ilgtl gtoupS whichIr partic 

lhur'l voinear,',Ih ;til I aIilt iitiking !ilh it's i l)' tttalttlishcd int'ailts, ()I*
]pc)FdC w\ho ,- :1f1T.ring I'ttll dlitfl'ortl- t comliiio s b~ut Mho cillillt bec 

xtxil)'t li v tg It t IIt g t,rui. tilt t iss ha + to tott-be 

;alrcsseid it tll firm oh, Phlste II or Ill iiw IV. lhat Intans postrcgistri
tionlo (ie v~t'\;Ic'cill(c, So thill hles I-tcitlv I ()11 it ca;se" byV casew( hct ,assts:.r'+

and priouity )asis. 

R.Ts:m,:: lProplhylalcti( (;alust I might bct ait risk, andi I don't sce how\ that 

CeX)erintticit puts a pirstn any itlirc at risk tihan a "\'t'lI-d(isigitid txpet
intent" \herr. vtou' r goingu to chi;llhtig, tltii sitli st)Ilttlitlg and 'ou 
dlon't ivutV kittwltili hcvcl i fatlitotdy thiat ytu htvI hvc1) .. . 

lE.tNt.: That's Iit luitstion. An I think, ii all htttitsty, if turn knew 
about AI)S, if'Al1)S cxisltd at tilt" titute that the studits were (hlte with 
the high titer [hepatitis B, honestly, tlhct wouuld not have been ca,' ied 
out. Stop the scienlce, forit inoitent, put ytlurself' onr the comtittee, 
make buelieve it's your relativ'e dealing with a viral (isetse for which 
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(lhere is u1c10CUt' Willh i)rv4n dia1tgno0sis, I()()% lalit'; \vtohloi( l r'attherntot a:nswerv this in ano~ther way? I wo'ul tuiI it ,tiotndt andl say, tIllot' S 
ethical wav to a4S\1'(r this (111cStio is 1 activci' iIIIIIItIItiZC indixidj iaiIS 

a J)(i ( c-i(XoiI (o41ij11atc or with a ificd prol'ill fromh the
gent's h)cing0 ch4'(d ill P. (0/1 to 44t Icll(,i(illbId\' and1(an1sw'r'it that way.
I thinok that f m(1uch(1I it(- s;ai t\ (I' il"t ohlll t't'rs Ihat'S a Il(4it i'c 'producitbh, and c~t'ar-c'tt sitkuation. 

BI+u(:I:tI:( .x' r: This is a tfasciinaling discussionllul \ndwe11u I)b find' See 

ing liuo(4 buanl 114orc skt'htuons in 44tF hcupb1r(ds.
 
Bw~.\cmt'IrH : i had oc ( t'lttStit),l whfich 
 has to dh, \\'itll) zInatltliu t'crs, but 
I'd like toJ conmcm.u ol I)I-. l+x\ itcs ( omint. I don't (hink theret is any 
'\'i(wl('1cc l4r ccllcu's ,abotut trllsllissio o ,fAI )S fiFr41tgoililin prod
t1s a1nd1i l4 w4(,. ilig to il! cd( ('50cicil lcll ads (Toln's f'ac

ti(4 tilll1 1cllh , Own,1. ou'ld bct" lil r'is])k 11'41l !his thco(t'lit conernI.t
 
Priumaily, ,n14 ,44()l4rit's ab1)ou1t t1;1t('ials 
that hae'' n141 ',41 (II(4o1lgh the"ath'ohtol precilitmtioun ste'ps invoklc d inl making conmicr(viai gatlollglo
;mlin M, I don't thin Bobk l d V(I (4I, that ilg tW I)4 at risk o1 AI)S
wih ll volt r.ci+Avt. \4,tII I !4'patitis B lobu1li,, (41at1'riial. Tile oth1'r poiit 
that 
askcd< 

I'd 
to, 

like' 
'oml 

to 
nclt o I 

54'llSis 1ais 4slitn(c a111 4la1t4t t. . I wasOw1 ol , l l -l its of dwtilt' il; liI 't c" an , \(.l icarlld 
II> llng retally+;, lltt th.' Itcal IHll'a latl'-'rs t>ohi'st catnd~idtt. vaccinets. 
I wond', if (11h',lllt tit1111 t's would i(,t sac 14t'ak 4i( this sulh)j't, if atl 
h!lest )r. I)iggs 4()I 1:. NulsscilIw'\ ig 1 h1 t' lltt ll In ;as to who's pro
duci tlil ac and wh1at tht'i'\I(( 1s rokh' ill this is. 
FvTI.tN(;.:tR: I'd !ik,. I(, ,ma~kt at hrit-'commum~t+l on thi' po€int that D~r. Brack
t't .Iust ',is' l. It Iw'o 'ssau'il\ h1t1 (44 1)4'1),'(c 4 Ic4'c1tl c of linlit d tilllle con
stl'aimts. 1'vc ()oll\ 1141 \h','kr 1 
 witl, II offillal-lIIa Rch4' for" a fewIllltlhs and ll nolt tt'rribh' ilifim u d, at least a s w'.ell itlf<ormctd ais I
 
woutldl Ij ' i4 bc I) 
 c ;,I l. to, ll-;Wt tlro (ht-l(u sti lt satisfactorilv. [-olfmlll-],l'.Rocht' hlas loadct I, 'olli tilt'Ilt lo tht'. d(".vc'olptIlc'll of inlal~ria
 

va'ccin(es anod I find41 that 
 ratht'r ilttcesling fi-of4 at I'ast o1c standpo)int

I)Cbcaus(' I lhink tha t if yo(u push 
 i to ti' c'Xt!'unt', It(ilthi1It' "l4'(iTCSS

voull l ili'i'ati( I of a1(ti-inalarial drugs. I think 1114c
lo,';, prhlspec

tive vhich )r. 1raclkc'lkt 'sxrj)(4'(1(1ml lluriicll, o1r as he put it "a
 
personal stan(olilpt ,' lr)l,:ibly rvrefers to4 us ill gt'nelal. The A1merican

viewpoint is simia,r (41 il1 
 o114 being exprtesscd by, I-lffilnal-la R(oche.
We are i\olvcd in calbl)o,'atio with ill' Nusscnzweigs oil develop
ilerit ol ihe )(ll 4r4z44itc. \'acci~ll, but I don't know if Victur or Ruth 
would ike to 'ommenI11(1t ; bit more4 on (hat. But that's ab)ut all I call Say. 
LEVINE: When WC ollneeI ('oullhllge te Phase II Studies ill \'oluntlCers
of Canter Diggs ox etls iewheret(4 assess \'cc'i l< efficacy if mmsquit(s in 
captivity are going to b feed ol Plasmodialcultures maintained with 
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hum111an blood(, comiflhltes art, ( toC)Ilbc( very' (mci~Il wVith the 
Sour1ce of' thlat I)((~.We ecCthis as all arca 11)81 has [CCbc 'i ceilI\' 
IIConitoICNI ill tcrm11 ()I (ICC.5mlccCCCf()I 1(1(ould and\\Ill rise Ilec salint 
kind(s oIf' p)bcI)I Iliahu I alucIIdI~ (CCprCIC\CCCsI\ )CyC, C~ 5(1011t~ S1inCe 
Iniidu a~~tls, SoC1.C( eJiflualv1iss I SC\'CggC.StC- that ill ( .eInlral 
MIje both4 Hepaxtitis 13, Ii tlCCCC, as \\,(.l as [LITA' Ill \'iitiscs c:1n be 
transferre1-d ;11 IC5(4LtitCC5 s;i Il (1au f( going~ 1 (Inc iC(Iividlil 1CC 
the next . 

R1,n..sl-1: O0ne( call solve, tills prj)CCCI)IC ciCSil1 Iby plie-ca~ht i CCC (11c iIdividhual, 
P1rio1 to Scrinig (t' )CCCf inleticiICC t andCCuinig 14(11 Il 1)1011(I to cil
lenige, it with. 

ILI;\INF.: :\nl th1,1'S Wfh)IC WVeII 1)ro0l)Ll\v (hCC. 
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C. TECHNICAL ASPECTS OF PHASES 1, I1
 
AND III CLINICAL TRIALS
 

Technical Aspects of Phase I and II
 
Clinical Trials of Malaria Vaccine
 

ROBIN D . PO'EI.i. 

Univrsi j, o Kenluckj,
 
Lexin'gton, K I U.S.A1. -10506
 

Advances in basic biolhogical research and biotechnology have set the 
stage for major furher progress in combating infectious, neoplastic, 
degenerative, and other disorders. New potentialities on the horizon 
include vaccines to prevent a wide range of' diseases including Iala
ria.1- 1 Clinical trials directed at initial appraisal of the safety and c111
eacy of newIllondlit'is in llin forimm a key part of' e molalities' devel
opoent."I' This report focuses on slich trials as lhe-y 'elat to mntlhria 
vaccinles. 

The wnns llas, I and lPhase II :is applied to (lilical trials are used 
diffeLcntly by diffeient PeS010s. 1l"O . us diSCLlSsiOll, PhasE I cinbraCes 
tile introduct lon of an ageint ito HMan to gain /n/naly ins,(,/hI into 
safety and ilto certail plhavl-Iicologic or other data that mlay help to.jos
tilY Phase II stOllies vhl ta partictl,r dfosage or rmegilnn, and Phase II 
emlbraces further ;ssesSlmnt of safeCty alid, in particular, initial direct 
asscssments ole//fiewa'j. Phase IlI involves expadtled clinical trials on eli
cacy and safety. Sonc wvorkers view Phase I as incldinlg initial studies 
(Afefficacy. Uniform defitlitions of Phase I and Phase I1 would be of' 
value. In the absence of hlefmnititonl standardization, we will need clear 
undlestattdlitg of' what the teis Phase I and Phase II (o or do not 
tiean in imlividtal itnstatc'es. 

G:2-eral Considerations 

Needs or requirements that generally apply to the circumstances in 
which Phase I ;and Phase II studies are cotnducted include: 

1. Ar. approl)riate, on-site principal investigator. 
2. Ali approl)riate project monitor. 
3. Clear delineation of the reporting requirements, and of other ele
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rnents of the respoiisibHi i s and cx;)uctcd workinrg relat ionshiips, 
I)CtwVce the princuip~l i44\(,5lit-1(f ad( Ile p111J'c' luolllitor andl~ 

4. 	Suitable fhilit lus. 

5. 	 Adequate (i(,2,k ntm4silg. ani whl 4(8 I(s044u. 

6. 	 ASufficiet IIIIIIIIAT fi.4(4I.14Igl44u44 S'hi4(TS. 
7. 	 Reust 4j l( i445i4!4 anl u4\ Ml Igiai.ulllittiu dingch-d Un 

.444(1 essetil f4.1il arud(444l5.bevain n cierec 

care441i( (4ellwcdld. 

18. 	 Adeq~uate \id(u44~i'4Ilan~~alj4 I wn t18 (Ol~cuill 

Appopr4tt i44l.Isi\ iIll144 ((4441Iud (W Ctli( (0ilIu: T 'Lit-

I1. A cluar, sit( ( ill( t Stawnwi44(,!4)Io~jc(i\ es. 

2. Partijjilation4 byVim4('xl4(Iic!4( cd blctr44i4ji.4I' Stittisl(4a4.
 
3). I'.\j)lijit criteia~ 1444I'vli484 ir;, :444(1 i.lu i4g (at u-cpinLg 44w rIccting)
 

A..,piopriaitc hts 1:45(1( (): !fo pl-cclilli(;l (1:4;t, th: set fol-Ih lwh 
bal)4(1j4 and( para4'-h444ll)1llw(1cl5:4o be4 a554 55u, thle lluctlild
ub4144I.( hc4 us)4 to4llinig o4f assronls, thell 14iol (,f 41(1d',,15(fit 


and( th l 4uijpatd 44444i)44'5 511Ijc(( 41t !'Q 441(7 h
Iliiic S,;'auui 

5. 	 Applropi~ji;ou (()i 15415. a in1lo144( to4fl44(1444i14t SlihjcctS. and4 trs( of a
 
do44ul-blin44(1 lu poun
5(1447444 ssible. 
Criteria diat wsill 4iudepin 4i4ccluions4, inl4(iog deiions4 to4 (uS
(4)444144 14ilx- %\itl ind(ividl444 par(ticlJipants n d4(cl isi44is that dataa 
Nvarr;4441 pl)4')(('(l4]4 I(4 a Subseuen44t ll -,c ((I 5tudyl. 

7. 	 J-,xlh~jii lorm~ats an sv tc4415, co84ti4t wVith4 tilt' 54tuv &i 11,4to 

CI-ut , l42analyz, 814(1 (14)usi4(44data.~ 4'1t44 l4C iti~ti 

8. 	Pr4otocol4 designi, '4471.(4i'ollog', and4((1884 finrum:' that, as Ininh as 
;)ossilc, allo4w flopooling o((la l4(4l 41Intilul Studies. 

Selucu1 M ltdia 4 07(1 i-RI ( aue (>inddermtions 

The p4iwyal i44vesti44;(4rn 8444i445 i41[j44s sil tu or Phase I smulies 
shOUld bC 044 uS u.X p11 iunuiCIwit 1 1 l:se I trials. Thoset Selected for Phase 
11 inlad~a vaccine tidals s1444m14. 1)n1 P4711 studlies1)1(X14474I47uid Iit Moe 
ibid hi Whu dignosis and iniet of444u4 basic and(4nl~ial'ia. FExpertnuss inl 
applied ilulnlllolg) pertinent4 to1 vautillC uvalationf and( to diagnos 

http:blctr44i4ji.4I
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and itreaiment of patiints experiecing dvrese illini'lioliigical reac

tions will be key in Iiboth
phases. 
Initial sites for tHe siicdhs prftlr.l)ly should hc illntit-e'ah Itic areas
 

with facilities, pcitsiminel, supl itt11g capab)ilities. 111(1 Ji,,spclive sub
jecis that call tm l 111(1 t rial.
icc l shott- long rtil The sljects
for-initial I']llasc I and Phas". 11 triills Should, if]possiblc, bc'lim-imnine 

ienbltl)tweeI 21 and 15 vcars old ill 14,11)1 hciilili ;is t4;ililecd IV li thor

ouihlel bitl hiswtlr\ - I .S), phy'sislm-y (inihidi n t ihi oIf;llst ic I(iI 

1i, sic c i v , cmnlul,icai lilitl i ih (ilplcl(\fl Woodtih Il'i

hliilsis ilfli< i(etti'( ,i l a ici tcla nliorml alvi l ftilsoli ,ild 
Itclectrol\ , gf uc ,; uln uric ait viou-
Iavoud in te l, cid, alouin ili, iltd g 


thinh )111 t il'iit i tilil 11iola i - tst. for
cil i 1diig( )i 5 i', lihilOl 

fa Ictr ih nl if ;z J)ialtiisli caclo. iagainsi li "irie((;(; I) dellis l is 

icic), .I( .). ;tllla (Iit .itl ofiJuol i ldi( 'r of* 

ill11tlllto iC iVsIcI'l gitlis.I ll 

'I'lletlIeili,i de S,ut: ,, Ilh inise'cl v bilhIhes, s ,t " his, aselI inll yItinl 

, rediic ng t xviiicIikely \cri n t1)I hndtainin
il( ab iiif.t ii; sb ltegn and
 

hanling intc iiI innlint ic tP ill io.ss involve
has 1 Stu esinld it
 
stloia r11 ll ilgttit ainid with
ep ss itl!fi Ies t ,isesilivcto tclitul'il 
which lie type of s 1hd ti;it '(l T,ill i (l-pt'l illc .Thl d ical 
and genrl lmhtsiislolhl im' inm' min" andiff t xsihrian liint 4hhk 

thin bl,, Sbl-iicl;fl tdi l pi( diagrlosis 'r s latris, alfd in
nl vin gs( 
quaiiil(t~ou to It slbsitIia. c s sh uld idobe i ll 'l lmlloi clude 
(dees finr sp-wiiic, c ll -ih,'-ii isleel (dii lnanwd tllop icsub
spjcnss if-llu cineirac i prvcilc ptudenli cmidtel' possifetyadverse 
id elll ic ;1il1 r t c 'iil co 
Thc lprincip<!l in vcSti lll~ ) lil' sponsor(s ) , it biolneritcianl or s-atis 

ticluatiool, f eachXl)i S ldt h1ave( i r.ointlytsil nlllnllloloklespoo lieility 

siethegrli ouinWt rOQIMsl Phav Ind Pse 11prolods.Thep d ie 
precliniond dtai "illhv key\ in (ticrining tdic W)ginnin~g West for Abial 

Phaen I s otbdies, will be toctivesehcidi rsicPhasis use a.ssCss safletynof
logical dosesllsc.and asse:siments multiledose regiofr designin anf 
inens. The cp saccilta ii italhase I design.of plitration will 
Olne generda Phamt- I pan>ond sthella thi lnlaV proe rcmaslztcl woald 
entail double-blind StldiCS involv,,ing groups oif*'otir subljeers, 1h;11f ill 

each grolup to betcontroJl sultiects, with a -ctry low initial (lose and 

(detramilngstcyp- wis ma(:v'letmls in! % subinlthe du;se hlevel new group)lts of[ 

.jects,it2-week int-ervals it' previous (I'lSitidICs indicate safl't the lower 

dose. Va ccinles hav\ing niuhipt tcOmll illns w\ould uiccess ilne tparate 

e\vduadion Of C&ci COMipOnICnI and likely wvould reCqtUirt- incire~iscs ill the 

size of {lhe gro)ups-studied. 

The mnain oitjecti\vcs of''the first Phlase I triallswill !)c tolassess safe:ty of 

sAngle dones and then of'lamultiple close regimein a:nd () demnstlrate 

immunologic responses that furnish rationale tor initial Phase 11 stud
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ics. The first Phase I trials should afford preliminary insight indicatingthat the vaccine pr paratioti is in fhcti in ohogically acliv (although 

insight into respmscs 'elating toi ptotective impact Imay not be forth
com,+g), into Sulticct-t-sul)jcctl variation in respolises to the samc (lose 
or r'egimeictn. tild into the safety o t', particular regimiei such that there is 
rasoti to Inelievc that the rcginlic any have a protective cffect ill Phase 
L*studies and is likely to prove sale in SUilsc(focnt trials. 

The number of subjects retquitld for initial :acts of'Phase I studies 
with particular vaccine preparlatioms to olbtaini data that warrant Phase 
II studies in the same target group nay he io the range of 2(0 to 80. The 
design and conduct of' the Pliase I studics shmld vicid data required for 
Phase II studies as expeditiously as lssibl whiid miiniizig prospects 
that lte (lo(se. oI. reginlieti selected for Phase II stmuic.- will provefar tit' 
optitlial. If the initial Phase II studies in tilte first tar,'+ grtf aflo rd 
dircct cviucIncc (of clficat,'v.Ihn Phase -type stnIlics (at l)e cxpanded to 
additional target gi'o)tlfs (to( stl the stag (')I-Phase Il-typc studies in 
additional groups including w(tic.l older sUtjccts. children, su)jccts 
pieviously e.x:p)se!d to ialaria, and subjecls no(t ill goodl health), tk) 
assess po(ssiileh drug-vac-cinc ilitr';,tionit, ad it, hIolstcr tl base of, 
dose/rcspoise/oluraIt io data, and Phasc II sttIdies with the initial target 
group (and later oihcr target grliltps) cati b expanded to obtain ioor
miation al u the duration (tI 'l')OtcctioIt against It(thoinlo)gotus strain 
of' parasites (irtxiosurc), p()SSihl, (r(iSS-l)r(t(eCtiM aigaiinst tC(Tl()gous 
strains, iiid possible (i'05s-i'rte('tini againt h'Ii specics. Similar 
se(utllC'es of''ilitcr, (ti\c Phatse I and lPhiasc If - Alies nmv he needld for 
trials otf' nitltivalo, nt vac('ine prcparations. 

One sclicuia liow Phase II pro toco ls it lvia. sporozoitc-inl'cula 
woul etail a lomg-usd iiltiph bite technique" in which batches if 
ten inkllctivc itso(fuitoCs bite each .)f a glou of' ft'r sUtijccts (tillee 
having received the agett Under st(dy aild ole coimi ol)'" at spec'itied 
times flollowing vacination (1fr Cxample, single sets Of' exposurC of dif
fercnt groups of' four subjects cach 1, 2, 4, 8, 12, and 16 wecks after a 
single dose of vaccilc or-ate' the initiation of a tihidose \'ccitne regi
men). Imlproved methods lo itinoculation Of sfioiozoitcs and ol ("ititti
tating the inocula are unidcr devclopnint lind InliV be available. 

It it is necessary to (oidtluct initial Phase II trials in endemic areas or 
with subjects previously cxplOse(l to nilailiria, Maltxituuii Cf'fort should be 
made to limit thc potential tiff Unintended expo(surc to infective mosqui
toes; arriving at firm cmclusions about clficacy in such circulltstances 
may reCulire i11orte subjects thli-i with a noti-iltititune (not previously 
exposed) target group in iimtniduliC areas. Baseline immunological 
data may be ihportant in such instances to idCntif' or s'reetI out sub
jects who have significant pre-study malaria antibody levels. The no rn
bers of sulbjects needed for Phase I1 trials of a particular vaccine in 
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differ-Cnt I;II-g~t gI-IiuiI)S iiidti I SSWSS 111C t11itillin ofI jpilIOclioLi, cross

protcttoll, andi (1igi/'i((iiL il i beiV well I0(11 IIthet'itIicrc sIlla i over 

caricidiate vacinie l)p iIa itiioill ilijis priicl(ive clia;LL ille tittitiier 
will vilU\' suiist idi( l Liejtiinig (Lii lit, ctNIi of dii PI';ise 11 [riils 

1(11 ~iIIcii Iilil IcIlLLy ( llilsh ;1( OIwI\miIii iccllilo patent Hil lie 

iolis its pI-iii tIiiiN ;I p) L, It.e andi I )iILL\-iii shouiiild t ;ic Iso~ gis is ie 

flit, stiili orlpj Sti ,ACI 

mu 11(lm111 )i Ut~i bCl \X'iC 

aditlljhistcl \\iithil sluicje I pjII(Iiiiihi Lit u i i ea 
uulii o.uitI ( )it i Si h(lli IM- lLI I Silli'S \V t' 

LL IIdily from\ iei 5 Ito ii\\ 21ii tihcr imIls L~iS dlitly Ii c icIi 1-1 daysGu 

anti ti ii LSL ii''rkii i(II di'' kaIi' LLLLmc'.'hLi\ it i iiits 

I lilsd Sii io ILL imidundus I ilbbLcLaL i Li SIIIii\( it Iil stoP' isti s 

Phais ' Su s~i' IIILLILIro sI' reiics anL)S at1I Ld L 11L41I fina i'i mI dii h CiIllI 

IlL'S. I1 yii ' 11HI~l Lu ll(.( L aboLLuLl ti~L isiiiti.i()X'i i(5 uos i ackLiiofiic 

tI i A i'iiwl wilId t 'S. )u Ioi~ 'iilii i c iprL. or toi'iIL~ Iii Phaseilt 

ofetu di call alo liii MiL(i iiItI wmLfL St" CHIgyl and~ rcil~l Size 

dliii' iI ml ditL.LSlm d cp rIc \t m (\-I( 11aio fPis 1 

(IL ' sau (i)c isP II; L ILLII 1(.tii'Id m old iii O il y Phii11il d 

ISil I liiIniL il LL iiiti l I ILLi L1iii Itpi' i ILsiiLi-il si e o 
hit I ~i ihrl) iiLii tll;]%I~ !1 Io\(Li aly~s IILLS~lIhmmml ilicili iiimi 

f is P iiii th iH lit i;I \ 1illc 11iS1til.Iit'i Issii tix Hhiiiiroe iL 

t g i , AI-( B.( I iL liiiiiiiii ( iu a t extnts,.i.IN , \lonsi, o 
(.1r, aiv w . 1) cj or oar iLllyrl-tIVue aHcitSi la Pie ~iz -arl'niebig 11 'CSC e 

a l i 11h esc iels.JLLLuIii(uuidIi''(4LJiiiig(Iiiiiiiiliiiihiihi 

27,vil No 3(Pma t ): 2-5. tm ndta idis% il lcslitl 1 
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Discussant: Sine Qua Non Conditions 
for Phases I and II of the Malaria Vaccine 

]-EAKKI PEt'LTOLI..
 

Children's Ilo.hpita/, U'niver.41y ofIh'/snki* 
and NationalPu/liChu lth In.itule 

Ihlsinki, I,Finland
 

The fir'st lsiig allyhunuLWI t.'lills lit'w vaccilc s.lmajor.I~l~llls to 

(it resllchtIS. Prlili)ls of lilt silidits an. ilways hilt'salllc, )t1 sp)e
cial chia'acte'ristics arc'spl~cfic to ('.h1 ;'in' 

Regarde'ss of which 	type oI aill ig'nt' mtw is groillg to start wil, (he first 
a I lict]point ;ISto) the' flll i \;t mI st(() (1,oh thec phalses, Illmiy m ind 

1 ils' I simldlti (.(lIe i wii (mt( 11 chleetispels: 
I. ]F]valuiatio( ll' ctcoc( ivatlch ,.k,.crsc'rtmi s including thlose ]pos

silvi\' odd [)lo m. all 	iillgi-l igil).
2. lEsniln;tionl ol'initmogteni~iiV. 
3. 'l1t'hlinilnal v o ' I .l Wstil;itiV grounds o!'tilc pretl) Oiiic 

.iols aniial sit i)'s, i.c., what is known ill)out tile' correlation 
1,111111 thrw e.c'~ll lu h.l)()InSt' ;;nid lr<>ttctitmfc ',t '
 

2. Stearch IM i tllid vatllal on l ulilIet.i , h' si. nunll 
and alniount (dlet dhosc.s anti tilmlhl(. 

92.]Placte]o-ct ro~l'lhtd
"acchlliti o iltiltedol]c blind basis. 

3. 'halhengt. with lle;i\' 1)ut highly chwoluylino,-sensitix' dose 0f 

.t.Contintio~is tlhl p ,,'pownm tiallw,'-u risks.1


lalIle I lists ille.ne qua iwnIiconditions requirinig f'l'uJllllnt before ihe 
first cliinical tri-ls .art'alitaid. 

AiI and Reasons for the Study 

In contrast lo, sai, varicella, this basic question is easy in malaria. 
Malaria is a pt)lntially liltal discase, rl-lniant everywhere in the devel
oping world arid, in fact, is deellied Ilie single Illost important disease of 
niankind (at least ;ISfar S tile inlfectiousLdiseases arc concerned). It is 
our Com1o1 responsibility to fight against it with all tile nodern f'acili
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Sine.t i/tll 11w?Iottii i lls iii I 1.s I &' I I 

iiti %%hli2. f)rD ji- pla (ige' and~ scN)? 

- (SI .' jitigt-1& a \a t 

- dt.it & l tllj~it s i.
 
- Icliling ii ing;iuitI ili itl rs
 

- lingicl &laollt % -il 

titt 


ira~I'l. uiltiofll) wa itafericftu 


ties iil(Io~lirrgirittifiglalg lweltJ)(iriS.lmi'g (id gowal risksliiirt 
it olf td ti~tSi 

(julo51e oris;i ( 

ati iluingilt-V iiit I lr il tc at(filt' Thetfiinal gii i ci iatc 

litast' iI, asleiapis %'itsuc'aiawn i otrljifie wol,'anrd icas'sisI 
bingthatilgt' iit illt'tiltisirtittist p1111wto tiilra--sresn h 

onA Atr- leitritirigd (lofuv ht t llc-u inu'ics sinflig s cft',t 

rncelgtheuherans o ti'ft-s tomrismyr-ic-tproic ftllb 
Nratryebt a)n pc-ourttt'er ittohae 1tileis ttftO0 the ies.ull~ 

Otile froatri Pfitre- lif'th ccine chhouodeb d wgithithut saneinical 
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v's. 

cmuIt)ISII ii V tjIcoII II (lit "v illi mt;thstdiI tIIcIII~((11itt5, IiI uic Is], c( 

to 'a/u(S) i w Iic So r/14'll.l iq (it-u l~ I'i/i d c (suchS t1 h l I w it. ilic.i~Is Sc 

A' 11 171 11(1 ands 11)1)1 I'ili liiI/h/till i' itt lilt S I ciil w wi thi' l 

Ill ' Ji I S ildiiih (it llw uit sl Ilt' l\~i hli hriSit ,a Iililt'( i)us 

itili s Ol L iii ciiiIic lsu l (ft s tkmI.t( 

I u 'tii yJ id tilt'1 (i itt m ii y ui' itiI is1 iu;issihMc. Fiiclidsi;Id'l vi ti /) I ' lU I 

.le tulm'ic s\\tilti lit' ltti(I \\ li'itmr /(IWiht*lti' III l uI~ii 
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plaisililia, otherWISe Cleatf-Clt rCsult[s tiliglit 1101 liC ObIltnet. 'Fhe 

(donnta! and laholoqllJ midrl o he.(bc foli t ill detail 1, fold i'virV 
tiiiictjiv'ile hl 11i'iithi!TC.fettit Its car-liest stagct. It Is ()I pilii'aliititill IP0or
titI Icc tha plice (Itt; t the cm )IS arcli'( f)llowmt dIt'I It ItaItl becauIIse I liali'o ()f' 

Citisiul -it oinsliip with) Ih lc i Th (I f!. \\ti slt\;ly t) (list iliiilia tile 

it(tI1(11 is bN. cir'fill p;)ispic.tive flliiV-flf. 

AIii' )111111 ii chmt s\s l" Ift i. ill(. falilltt nd]( cSii(1itgi ill a(ISIlit I glit 

kno1111 i tois lti li tiwc Iil(tu b11 ls t,.lierl 5Sstill si t itH 111) lit' ott 

(ic I'/1111 .i/ioubl'iai sWil a nd II II ditias' bewhc~l. I'lttst' itiu'S'ile 

he iiclti r tit mos it'a fifiiijli~it(d itf i oitivatt'd g 'Mep 
a' illle.l i i tm)tiit (,sth t ilte it ihu (e f t h igl tt'sbifetla teds 

L onita1i7l11' lMt itewal WitbicItuutiI lt' b Ntt all 

at\If Maiiiit' I'l /a(1fla/itS(1111 iesitltoi s lIil'lIpt'sIc is
,o r 


pwfe ll(l sicitilot'ls i51alliiii ,stilt1"(. seeio rIf(l]Wi'
h ll tiatuill 
s il tht'tinl. ltiltttbll (atill ttltl t',s bell byailili~ u altkc lti i cr'(l io 

titethiIil extiietc Iesi in t-ribis f1itbI. 1 [iitt'Ibis gritwAift' 

dcItld WIcue Adienahin ciim(eAiteli-ti)troi ts-tioisa (1ial 

;litlitltttne Ittlii retu lmoll,use. dm/ and t, i leastlieb cit'iiable 

itoo) edililv. pief (dvutlasto c an \%e t rtiltI' Is in itti ledc'1 
alrtlro the first injectionsat'i-vbeing iitlministt'red. 
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prerltlqisitctN I it (ollseldt Id!i' w tisitlis (I) itt iliiltiiliiittl. Thri cont l it 

1ii t \t'it'ii ii i t 'I itl i t>. .o(Itl' c t (iils i si s ltIr b~ o 

I rids.
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Discussant:. Sine Qua Non Conditionsfrr l1hases I and Il 

)iscussion 

ColLINs: finw do yout, assess the lU'ct of'a ,\udiit.ill whi \,,u tl have 
some clinic /u'all Inailat li(Ill 114 t's hv';cchlte thecre is Ill pr'ol~ccln. hc ,.(1 11ccitaIk In Fo i(I \llslll-ozoite' i~t }havc to uts( aISpoozoitc chaLlhcllq_, and 

you h,,t( it 'criteria (,f0lo il l'fctio 1. Bill witl ihc .loo( -sttg vtccislt , (he
inlmulit\s i tm).nkeI 's thus liy haes indicatcd that iltc ;uinil ha s ;I w'ek 
to tell da;ys ot" l5 t't illi; I n l.i '\( u it;I lllki k t. i l l 1lilt of viaf c
ci4 . lIIIvll)ltltlc slutlics il whih \,51 h11 C ;I cut-41f ilt SI ,V t ,45010
o I cit I IIr ll pil icllt. \' j (hnn't hivtc liltli Ill stv if (he is 

1,.VIN F: I ;uI I.I. 'I ( ;ts, Il)F. I),1\' is l ( l to ClleI IIIlt' I I h at.at 

(h:l lm.:: l'Ii . ()I(l tilS, wnlti , will Ic. illi i ;llaltsitcitliae if' you ;ti e dl al
,itjng iith ;I Inltol /ozt c' \it((illu an d it \\ill ikt 4,c\'licrecaches -)l~(.I woulht sit,,- wc t'i eIs 4I4cc ithal\ c to \w k ()) this. I (totldnlt'i give' aniy 

al llhlalhard ndiilst 1 In ifI kik\,,k hi ,(15t iIllittle fikthisif 

licr, I ;till sut11 hll l il wt' milttlilt, s
llP4'Ilmli hi\c' smuc very god sugqestiol,, I'll (his. 

lmt .Is,.an). ts (iiH. ;IsI 1 Ills a ill(tit 4 I4(4 ' o itti stat c vlcilcins'

liliti 1 rs+sll' I hiavs t '1(-t l u I l thtit isstu44lllan. It srli s In lull \11 ' possiblch thml ,, it(1hoiw s a ritlliic 4foa i ' 4 pnl115ocl alt'ti llfatv could(il 
as f rthtmlinL , ill w4411thinkl, it is litir to r , i11ttal t hstk (Itlldtinll4 I,'. is.s;iil 'Iltitml , . IHult tl I l, 'ts<wlidlyv \\ uldh ir \(-I\ toli kil't;Ib~hc w ith
 
COII(ductiu,,, such stl i<'s p~rm,\idh. that thc' invutstiq,awts 
iIm(6-ctdt had~
hiad collsidclh 'lhf l-h-mld ptlsmial c~ltri~lt ithl liil-tulu Initiar

tia, (i igl tuslltl. h lll . '0lttllI(LTt lS, itld thtCv kl. l '\% Com v kiil hal\\ 't ails'hill, ti4t',4' kliix, ti . f olit ionls au dh l~l tt (~ mCll with ctcrt,+ill critc
riai sit(l It ,-and I i mt sturc tillitc h'vt'] Ipatrasil.lini;I is dirt ( titt'rial I 

would I ta's ili chict-I thnkil wtk1111nl1dg lIl t clinicliUdg
11aket. , hduaI tt htii, ( kt ht' iiividhu:tl liisfanzd wa;tch thrill with tilt' utl~dh'.st~ill!~! thl;l! t)ti l ll itrc)i ll I doing,if' ill tilt(- .uiUlic ltl' l 'e 
clinician. (Ili's \, Illuccrt' silll is I)()[ (ohcr; tingu, this ret'imly wcll, ul)
Ina;ticr \\hl Ililc h'c 4.l o t"I'p rsint'tlli; is, Illcdic.alion w\ uht br( blrnught
in il l cl~ i( tturc. 11 \vtumld ( oulplicitt n cirp~'irtt ionl is Io stialistics, but 
aIs til" aIs I mll (.')Ill< c'l'lcd, Ill;It sltudy," o'utldl p~+ troc , stlc'ly. ant cllt icallh
bc. ( onl ~tctd, t ii'tll thinl t)'pc ofl' iit c %.;I( ( int' hadt c~iipawttd tclcc'c . 
C"OIA INS: In llCh i ;tSt WC' Used+ I llltll;lgr ilf lfiis Nvih Smal;ll do~ses of' 
quilln , b~tI WiltowUd s tclid tIIllhc drug trial itcriod , tIlt"., stur h rigid cri
teria oh+ll'tincllu~tt. Thalt is SOlnlthil Ill I'h;IIell hS to bC b~uilt in. IfvyOL
have to treat ;I patient ;it al (certill IeVe!, thIcltIt.illi( i;zII Oil sitC can~not 
make that dlecision and cannllot wai,'l forl thle cifcc++: ,lh vaccinle. 
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NVRSORR iNowv, of conirsc, as puviousi slattd tomt-ilinltttucs wvith 

Cth ,0t tll0 i \\iiitic I i tI is vuiriyill i l wctiidils o 1cb(1ei f 

theii panilhitit'ilti i VmI tis sit\u00 ii itw 1-i-t-t-its iti t parasitel h 

t1(Iltti( t ft (III]i\. ()1i. I iiuk iii \\v \\ S~Y "in Vt hr ug ciititi it t st11W igcis 
vslc~:vtin ,siill~it\ jilt1 I )t. ( tiffiti pin t \\ is ti ;iti l is20riii ti

wh1( ih bcl\t\ii ii ttl tI0,0I iiiiIil I Il illj(tM il tsitli pIi citi Ili lllc 

anic s: ( iSijSi Itt1 \iu i "ll Isfiti (lt \\ihuh ii ii li itt i .st ot illc 

be( (111( ;1%Iikl lc \d i( ; 1 I 15 plSc~lt itt, Ilh u ritiiIi pointSVhii th~t 

Pr It ll is I ( itllut t l l Id Iittiit sil it i ItiIw ( i briiili dw i i ki nd oitfh' 

probtI li I \\si. l ,i1 i(I.IW i( 1 \lt'l o %;Sc IIIv l )l c V r 



The Technical Aspects of
 
Phase III Malaria Vaccine Trials
 

G Lo IE'Y M. J I.-II.:R 
(Rct ircd) 
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Alnta, (A 30333
 

StIbsec(itrn! tOLi the StiCC'iSS['ljl oompletion ltllhase I and Phase II trials of' a 'an (lidadt c Pla."odium fai'partm malaria va(cine,( "litproduct shot I
be ready for trial in1encl, iic are'as \vhu' chalh'e .liflli'fh \'at'i'il will be
through the risk of' acquiring tie irl'dectin uilhr naturial cotitions. 
Such field trials will 1lridotul)tc'lv hr highly 'oriihex ail diffi'llf-tr'
haps tiort. So (hil l i I Idhn t\'altiar inoi 0f ' vl l'-i(,ts cariidijr t.irr niziii ng ;ii tlit I be (.NJ)(rrtly f)lirmi 

tiit lo fti'( i i , l( basis 10l ihil ffaw n f 


L t-lg-- I)t,( , txe'(.tt'fd, ;dtf t'al
ap)pr l of tit' pr ,lt t. II 'viewof' the a absene of' dhfiuiii, knwht'gt. (l' ti ch;ar;icteristics of'

the sevral ..',:cint. tyles, early plaiirinr 01' Plhast, Ill c'valniations, and
intdeed of 'hases I aiioh II. will bc dil~ficull antI somewhat spuctilativc.
Nc'.'ertliclss, r'cognizing that basi' inforlilatioli on sant,', ctfticauNy,
dluratinIOOf effect. ari rtilhb p)i'ocetir.s foi' r*111itilogtrIi. ealuatilon 
w,'ill bc 'staiblished during tcarilier ioc't-clii l and clini'al stuiies, gr'n
oral gridieliiis f'o. ilt' hias, II esaluailmi C;IrIlhce dist'usscrd. I'lhese
guidelinles w,'ill require i oitsidera!blh fle.\ililit tno c'imiir s;itt f' till
klnt+inw+'li f;rttr's wh ichi irny ,ri producttge drirng icirlit, f)r dtf\t'loilmiirlt 
andIt stirig, andt. it (Ihi point ill tillt, will fi'vyui'rtly bt ill the firi of',titstiolis ratllcj (hl rt'tollil+ltilOls. 

In P'hase Ill trials iis oiiittII of' nine1t'f(it'ar'v aidt saftl'y o' the 'ic illiC
will be p) rim' i-i lly te ;iss t5,5itlIlt ol' irldividuial i's l)otlse. lhas. Ill trials
call bC roughly diOided in t\ots o "sub-lihis.+"-iiiallv inl smiall, well
defined, t ianagablr, populations, and later in larger niore diVtste pOlp
uliltion gi'ott;)s. LFiferniologic asstIsslielt tOUld be iinclmtlrlC in the later
trials, but Most pi'ftI'r to pnstpini, these- evaluatitols to Phase IV. Pri
mary objectivcs of' the Phase Ifl trials would bc to assess the capability
oft he vacCine to pr,\'eCnt or 1iofif'v (liet'naturally acquirecd infcrtion and 
to assess the safety and tolerance of the prorluct and vaccination l)rnocc
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(IIrI-',. Secolidilry, hll also 11 hl 111l)wrttu it, \%()u ll h 'tv l u i, l 

parllclltetlS.
 

A\hl4)[1,0( th-rtII Itliti,( n u tir'tl11/'.:l,, MC i [Ic' ,ylp mvIII1.lI dclh' 
([c\'c!(l)plll( , (1 iht'I\\t( wt IVPtCIN---I hc )i1Ict alldl Il (ll ) li I1\(I' sp m -Altl hr 

' 
liiik 'l',toi rt'+I irt" lPha c III w l~ illt \ti ilt, , r't(-pt Imt illiml ll cl ()I,
 

Il~ l',u\SqIII tI', Hlttl\t ilic'
l II, i tf(I~t l (1il1'trb~w lt I\ < ) m ct ,and~ 
. '+' (li1+,.:,, 

tIlyp 's,,,IIII I~ I , I t t t,i I),I I l t ,t i n ( i 

cilt It \\.III iwt tw c,p m m ck<'( , nIItI(,'+,tttlitIii bh )II \' it. 

tII( I< ci. i u ,I !,ru i~ c'\II Itht' d li

(1l(it.",ttul. iIrtu. 

I'lh I,.,bqo ,d<i 11qlit:is /,, l,,w :,,"-liti Imltihldc lil 
' 


1.~ llr~i~l l<.t i , l i tliilm n- 1 lll'\ r\ ,, IIIu;li i lu l (i)priatlt 

;il t' mn i);[,S ;ist. (.1d ul l t' hr,pll ,\ i.il t , oll' \I, +t <,I ' tl 111tl11c 

,\'illlll liiilit illl , .llii l i i i i',i!r':iSItt If '1-mlli ili v h~vi lllijr+ !i Ih 

tt'," CN.',, iin . illidclmlS~| .l)(-(fill;Itllim~l shimuhl IbcL~i\'cl(4t tl 

1()lillc i~hll lu (d, ,I mills ill lirisk. >+tifIh;ir, Umll.Il h i ehil, , 

PiitV L ;1 1 v.t iitil , li li wil .'I . I V lti iil il l t ~ll ilc' ,lpc.,it's+(illc ilr;l 


t)1t'.\'v](l'ltc:w., l hlt, hlig~l llpm fllill
'il .
 

'2.E oll(ti b', dhr 'ic lt '11\c( ,I hhI ;[idl"c;tktm
m- :,m l r v,\Ill l ,tc( iltIl\" iih\' 

;111(1 slp'cl( t+~ lil ' < ,/t i;M -. lmici~ism - sk fill 11- It, ', +ir ;I (dl !i, ( I u' 

,

l li I tll m 'ilc l ihr 1111 i l l 11t i)ttl ~itw l iiui . 1wJ\-m I~hrpill -Jti t 

,

il l l t;1 ll ', \V ,r'isk< ;itlm 1 hi Ii, % I(I Hit' (.\Ilti,lilmnl. II Ihtc Itc lh

'.11;1(1\ It it L~Ii lh If i' v.fifrill)(d , ' ill i \ .Ill I rI<11 ill ,Ill ,I (I lt t(11(w 

I'mitilit tiW'i In11,1hc,,>1.,tc ir 't 

Iuiitu 1h ( stuchn~ t tt(I l Hlu hu!.It (tmtitc,11()111 1 t I l k.' w k t)1ttI (k 1 (1,1 I h ,t 
-I ,'Ic c -,p I ih l)Idlch 1 ; 1 111 II ;I ctilt'-;Ii ",t ' 1, J~ i M uu illtc" . "I I .(' Irw 
-

(l cI'I II(ill l)I)r[.,iIlt ' licith>,1. FAIIf , I J1SA.. hc1-' 11\ Aflter lIl pc 

cfiltu iiti 11) bcl litc lIM Imilill i z;I ii×+l is<Idh t itifc t i l d hbc 
+liLhy liltp lliil Ill <tIticillificl ;mti baut',-trm c ihcl I&lllldll-ic.-mli;tildl 

u itm ) l 1() 'I f (114 Ih,' y i~1 ,11 ll;11i--+il i4 ]1 tl ilulnl I :. <h l ;w tr mlit 

tHill (ll m rls'likiS. Brc';mt wl ,Iililit hiWr IM+l (]) r 11i1ilitlli1iv~ t <t'1h1d 


IllayI~IIIt Iltlch d In Ilu i++ ltlil d v;I(It i ' i]lcv, thtc+'
clik Ict' s 

SI,mil bu(it'd I()dl t'ili b)ill it' t. lit l i )!c kgiwlmll rc )<n poht'ilu

c('i~ilillr ' i~h I l it ( l ;lili allI lu ilth])n milt' ct'lillitimnl (dl i) sta

bII ty: ItIlt Ii h )t4I(I I : obsc IIi vIhuIru; . 

Iht- 1 S i II I)( I)UI t I I: +i IA hi1 'X I) 1 I~r f ) ttC tivC 

cm-,( i! l nt'i hii)nI It ()iti the' , t' llti.
 

i l >I it t; t I "tht Ii III 111 i t 0/11 01' 
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tnill 'II T nIh SI11111c op lto orI''4?il beinludinila' fits(14, IheIIS. 

ref)4?11;IIIs or. 1l1r IliIC,151114 sil-pr)i44 (iloll, and1( the4 Is( (d' vII'for1 

1).lICli 4' oli4 . TIS4?S. Wold In ud (411 4,1Il (41 4 1 11 114411411 1111114 

118 clot's Illd ' aiicl (d'V4jcfp;l;.Nc 'l-1 i w c lj\'4' 1(41114Smo1i4s htldIllyvac 

c111IIl 1 4' Illi c" 111d411ti 1w 111144ullll 41>11 ' Mo.4)Of M11Vac( s'\11I1111i11 ( 

All111pora\1 sc \le hc11 gIV szd I)'i olrl m gllu\u1)Owdjgsis

ivl'X tl l414J ll i(44c. 114>;la isIt(. 14 111 'iItI(' ( (11 

11ll1 \(' Il ;111 lI)Iiltl t('l;It 4111 hr S \Ij)41414i wIIIl \V1(I4 lllom 14 5I14tM C t ' 

11:al' 4'!li(J1- 0 vidy hIi I511v~dw el 10115tol l(f(I il;w4411Id b\1 etllt 

lui~~~~~ityof11 i1I tl(l i ' di' lll 415, t440' 1114? l l '114.(cr 4)1111ci4licl 

sibl (Iillcd, l4)t( 11( ''lltII111jos wude cM114Ild ilto l h~llso, (iltieM.i flh e d 

Hi IIb Ito IlIS. L';(IillP11154 t (d, iiigh (10114? ii ol ofs(1highly II~i? IjIIISd 

http:cfp;l;.Nc
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~St4//), 	 IIi 41141
/oiti turi for1 tail y ITIas, Ishuldh I I iIII I, bu4t of, 141 iS

fi4c44)4v Stiltilicl4I sizI. 114441tl( xlitI44to4 p)4ssiIc should1( b)4 444'i-il44mi4Ulic 

or withI lilli immun1111t. scvcd(I .vpc o[ popi4!J i4111 4441 11\42 b)4(4 pro

J)45(4 : 

I. Noii-iillptiiic m4444.,144l popu)414l4(4S.4" . I-yo ilbo4group4s) 

3. 4~ft~l i) lli~l( IMI&to l i;r~ (I' lJl cu il iul I 

41. '()Ititii 4'1i1l4'4cii~ . 2 ill I 44144 of ;tiw) 41444t m4i44im1 imitllunhlit 

iir or45 44.- t 44lill1lIli~lt 41. br14444j4 Ill m414Iil441. 

4214414' 141.4144 . !iIl'' prgllll md14 144141 

442 14 \441 l I 4142. 	 ill th1e. 

it 4v444 111l vmi44444 44414cr 2 
Vcit1lSO44! \\4,~4 11 I/ 4 I)4~lllc, ;tl l';ist ultil4(;iiI ulv' 4444114ilI llcd 5441idics 
uc14' l)t 4)41 Owsr \4ib-41l'4lJ. Im44'44 l III 41 I(liliigs4 CII'-do4)44 4 

11''4 p4li4N. Lltr' J)I4~l4 Ill44,! 44illil4'~I pl)4lt4i4444 glu IIIII b) 

(oi(41( illit c l l 14v loput4444. ill( 14441ll 44 ('I 4441L \ 4ll' hliv 1.4)1l4A'44)144) 

44(4114'( (14441)4-bliIl 4444 iml)1 Il(it4. dw1 44s4' 4)11 14!4;'41444 ill 1144 controls41. 
lec'4isc c., of4 ill144 1114 ] ti I44llultol 4\ 4'!i '' ! 44144 int illlI\'1 44c (It.-c 
44(41 44 4'1> 44 )4SiI)I4 4 'i414'I'lililc. ;1,1(1bc4'4;Ills(. prsof 4'4ill 4 illt 


cm44c 4of pilr.lsi44444114 m4 4144 4j,444' 44 \.;I( ( i44l)44o 41111 ill s44444 \\,;I\ inter-4
 

4 1114 lllllullogc24'144>4 4'14442Inp ir 4i4ll444 44111 Spoll'
\\1d 144444 414 \ it itc 

illtl4g'4'4 it 114 111 hjc 114441is ;l.'soll44' III >4bj''1.-- I)(;ill \;I 144441;lw'4 ('444,)IS

14' 444 ollh*, to'41llS 	 4144 ;il ll :'1 of(4-444 Il(4 444ll1 4414144144414 	 sIty.	 cl414li 

1n' 444.4114i4l" 44 lt' 44414I lldc4414' '4 	 )v'4 !: bu ed444444Z44 

risk. 
2. 	 t' (114 ,tion4 (d! p4 45441lIc im44444444444si (' ('1144 t o4!5444.'1441 i-m 

lijls ch'..o.n144'4414i414'). IThis 41444 414444 (o441i1144i5 1to ci444'4'.., ;1411 

for4 (i1t4 51-l\ltvit mid444144' 54'I( tilo) 0!' 4144C 11. (I4)54g42, 
;1141(1 bC4tI4'1i441l)O44'4144144Zillg4141414g of!14414441411 1 4141ol WO444 1 C2ill 44444l1 



i'/li(Yni1C Asxpects of Phasr III 'ib 9! 

Tial (icsigri I'm Loici- Pha~se III sttidics 1iiMV VdiVy suhiwwiihit, \Vitii tilt, 

ibllti illltillll IV 11( jIAttb ('011i1 0iSl li~~lit111 lI*\S ll/Silk/ito villag 

coplIsll and' dc/jlldi/ hraislikclS(m findigs Iil aIo t )I'iIt Whlli 

'tIllll rhwi/W l tl I' ill cIll io i'lltwill( bc1117 itltiit IS' both/ Owilil4 

1. Pas il l T/frkl/lsil iII5 

Blooof''itiitts 1()iri. I lid (Itmlit's H 0ii' muist~ iu tcii Iliticl il 
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to scrutinize for 
un fortseen side-rffet s. 

a need carefuliy tilt' vaccinlated folrtio 

I . .sLocal r'actiU 

All tecipicnts of the ie and the placCbo Must le Xtnlinld 
frequently (hiring the first week after inoculitolt to determine 
intcidence and sevtt ity (ifllocatlreactions :tttite inoculation site. 
2. .Sylc wT iomll 
Ducing fi-cq(uclt visits to tlt recipitnts during thc fist week after
ilO inc lat iol, titllirieS Must be 11adc'- idcalh' with iapro-dcsigned 

(jtlcstiotllail/ciecklis!---tli chti Il\'My adverls' s\'scillic side
etct' .Recipients m the' clinical] posts tom ust bc (-Illll'-agtd (o v'isit 

rcport ;tt v s tc\-cc sidlc-cth!(ts, srsIlic (Jr hiatl , withtout dellay. In 
sio t,"its is possiblc, syvnpl Otlit i ( t'atCI l lit"i foloircsc ,lc) side
tcfftcts slnm l be'availableh'o h,boil" richl atlud clinic admlinistra.tion. 
It should be recilcml'i that ill;I dhmilh-tlilld sudy, neither-thc 

field nor tlte clinic st;tfl will boe th t,i)iflliit ilt' itc et en vac
cil.iatedl ;il placebo,sillcczs.
 

:3. Rare r ' bt%i~h-'/cis,t hilt id ba(+ I m(lJ)t//(ip/(wj 
Long-tange hllm-up of toial participants It1ist ihr;ItSSllt(, with 
ptriod ic visits anl with (lntidluingt c iout tgct tl ofipaticipants 
tosvisit clinical post',rtitlatitiii t ssilc lairca tions+ prior 
studies dur (1 tti types Studiesetie phascs :imlt dictac itll wh 
which ihe its leccssitly f clctheill pt ntial ete cttement of 
rtligsaia-atsstciat\ p.lliiitty alftr \accination. Thest ]ight 

include ts tsr lp milttif ritc r t ilits, hcIl(tltt it,platelet 
Counts, iCItil"Wtti ll or (,illlaiets immun coltxtet s, andl 
others.
 

C. Assessment +circi t tt accetl esability 
Whie at a pimary obljctif' fltse Ifotrials, fil would be 
Oppntulitiit ttllillSia s attituceaneltsponsess which 
will reflect individual and coilunity perccptian andi nccptanT 
ofhvacc'int lse as et e mtlabia control in erllsirortwoil etficacy
ancd side!-tcfi'cts and in ( omparisol wvilh othit r method¢s (e.g., 
dr~ugs) which ayhavet bee'n atvailaleh. \'\"cHldesigned qluestion
naircs and interviews should bet( nStrUCtt~d to, liCit this ilrvmla
lion. The rc.soIhS Would betMost liscf-,l in p,'Clparattn for>,larger 
Phase: Ill trials ,ull Illc' eve'ntual wide," us(! of, vaccination proce
€dums. 

D. lEvalu-ati lo r e,t'I'SibilitV 
The dctcrnlinaticon ortlogistical feasibility will also be of' impor
tahoeC as a guide to) tillre'quireme<_nts for larger ticld trialk and 
eventual op~erational or[ stuccctssful Mlost theuise: a vac'cine:. ort 
requirements trorvacc-inc stability, for cold-chain handling, and 
other logistical falcors will be established during earlier phases, 
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but additional infotrmation and counftirion of these require
liellnts iliistl be acquired during the C;n,'Phase IIltials ulldCl 
actual ield The ad irIIistr tlive/tina lgenent strut('iclditios. 
turcs mtust he testedtifto ciciency prior to) nl<oving into larger pop
illation groutps. Also+ of' i1nlptrtanlce will be informnation of' frila

bit ojitilrtiOal costs of' vaccillatiol p)rogratlls, idhiough the costs 
of 	 early Phase Iii trials ilv\ +iit tita' litih diCot llphiliiitV With 
those chllaracttristic •oflater phases ill'' ving latrget pGtaitiols. 

E. IEvauilIon of'gcncrl lhealthl ef'fects 

Information (If l)OSsilNic itl)rovetlctt ill the gcctiral stal of 
hIC:1hh Oftv;WcHMc(ininldlidutals Illav cillrilnltc ()l(. cvalation 

of, tile vaccine. lor this purpose, if fc;Csibhi,\lfltincts illd controls 
(or a sampling of these groltps) trtay bc sttbcctcd to periodlic situ
p1' physical 'xatlilotilns, including tlcasrclmncnlts of licaith 
ilicil (Ors sIlCh as hc ghobi1 crit,Lmthlllrilats, l'i, hVcilati 	 itxsi
tiollil Status, Splee'n Size' (it'1lptrailrc~t tcl'.Oblviously, ;ill\ dcalhis, 

which (ttl"ill the Stuldy'grm~lps beuhIt horml lyhin\',(,stigiltcd 
wivth dctf-'r11inatiOnl ;IS;Wcur'tch';s po~ssibleh' ithcac',use o>f<.Ialh). 

I1.Latter F1xplildcd P~hase I11 Tials 

A\. 	 :\SSCSSIItt Wf uflie;tIt C:HIC(ltlt , 

I.Pa I II/,,,I/ 

The sato plrinllulIl, ill tile 	 followedh' cCllcd trials as wer 

Sln1Ahu" grupi+t 111Cnily 1a
illtilt.- s. ill(CIS'N ;11nitd c<OVcragc'Oft 

plRUasitolic o lscrvatiol s C;1tn10t It as gitcilt, anlld SVStt'tll oislollti 

statistic;lly solii Sampling tay lbc rcittirct. It is coltci\vabl 
that the usc of l.ltrols ttIV bct li+bil 'nimcd di(placeo) 	 il larger 
scale trials, ,'lving ltV;(ti'liltitill of C t'1-' (ttl tltllnitirs with 
Similar nic<M)v Iloll-\iccitlate.d cm(inmunlilil,,s Serving ait co'ntro(l. 
BecaueIt t ll lalrgetr tils tin. ',illbe 	a redu/tced' itilloll t of"acit 

C(ts- sllVt'!lnct(t.', cithcrethrough stlt'eS ir active search for,
sy,'ntpt olilat I.Case's, it is of Iml--rticull.r lliilrlm-lic<.thtil: etill'(
 

population ll'c itcad acccss to tilitica posts perst'ls wht'o51)t15'iho 

beconlc illtail talil t rapid diarglntsis and trcatilent. This will 
)riOVidC vitirtulvy tile( lkh safeguard against vaccine, failure and 
tirt' tliaglnostict(t'ltiinltit SVStl'lII organized andIllISt he efficititi 


publiized.

2. 	 Inntno ,VC 

tests lor antibdics tnd for cellular imunutity xwill continue toprovideh impo rtitit 11Cililticcl but Will 110t be 1'eai 'l0-r 

co(verage of large test I)lI)tiatins. A sCectivC silmrpling procedure 
should be adopted to priovidc statistically sound data wvithout 
ovtwhelhning the available rcsoI,'ces. 

B. 	Assessmient of vaccine safetv
 
Side-effect detection will continue to be of inlr1 ortance in the
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larger fickid tia~ls, fll4)wj.til S11s111(cj)IiI(i)ics (isculsstdi lot- i 
eal4ier trialis. L\)piI1, ai Sysicill 4)1441411)1 ig woO id j(IAki)1ly ItJpi14' 

lt(. ule era4l1gc of' ilct p4J1IIlloll ill (I (- 4411411i14I tials41 . 'i'(111 

act4 k.))(I)) in'4i \.Im i abiiv ofik si It' cal4' pos1 ts4)t, 41)41(Illji 'ip 

tiol1s l l ehg l m oI;11 

'Ill' II I'g4 I' 14'll d\'I II lri~i4')il [moi14Jc r\ oil''4i4oIml op 4cs j(i Im1 

\"tci'cin 'iial I X'sigl: n o.\StXtili(N'I( ilcg( t\';lrt'ine ia 

Oj)411t11 of dw1 %-;[X'I (i ll(.'Ii ;Ilb('1~ig 141'' ;It111( 441 and Samp li of444iI4 

i(tt)')141) 144 i. I \\ill hc) I i' ii (44, ill) 4111v 1liV. a tI m 1 ;(I'11)i .Sjt'tti' 

val~liit c .''411441(4(i1114t''Z'1IVI(~''t iI-lt(14 4!'1(1 
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small11, wvith1 p~ro)gresion w( larg4cr and1( larir).~I I(nll ins 

The( '/~r'liU4ll of %ill' wmd Ill as5 litm(4dr111t.401i(( ht'ibos III! SlI)4

orSlI1 polili l lon carl Phal. I I\In I popl(Iil )1-small 1 11 1 4-

I1. Illilill\, smll gr44 p(111)1I( iI(liv ~Q4.2 toV-5Vcatls (4114c) ill higly 

2. It jllst~ific Ill)'(14 c stdy llsio(4 144 ( ) (441hy ah 11k cx 1114qc Ilp I' ch1l

arcas 15 I(34..'o(4 In 11 .414(1a lr4llctll \Ull14'lo trials14in (4 (1liI;4( 4 111445 

I. tInII((1uj14 ( tc sia)4(,li' (Ile(.4'ii.) mp1441h4I ild4111c1)41 I (1')154 

jJ wi( I 1'm4; ~(.( and I~js m I' ( 4 Ip' (' I, )4'Jtz(4 111 Ii( i 44al 
J111'.g III(ti41a1w Hdll 1and' prt'l1;i tIll hcI(4 similar'1;l( ) 44I'(( 

14'114Isl 45n41 II(I nI'arirl'' I 'llc4 Inaai a 4 114 ll Isll o144(11111111 44I'44I11and 

.'\.1111116%441 ()nt~icn (Ow.114 handI4,ccr 

f in ThP'dam4 lia a /c/i ,11/1, 11( )(i11r 1;% -al fln 
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 sitI \x:NQN IRMAIN I 

Chairaterization of, Scvt1'iI ad pur~tsisllice if'It iiri syvliijiiims 

Itttqut (eil lts ilpit wccVl yIntw slfts \%'itiiil l)i wastfu irc(iilt 10, 

(ftiilti pairasite spttics, suigvs, andii uftisit. A\long wxilii Irhis 

C lili lill ;i riiih licu tiiih IIISijlJ)iits iti iti pas-I 

(intl lifivitsli cijsyirilith asil aiicinh iliiil positis i oiu 

paici panftiiis( sli lt l i;11 Irtt o11fihor diago le f, iiiSS Shits 
ptslud I(i) Iii mli a.Isjjt hitfo i iisuii i~t 

:~i ~~ihi(fisfiot,/ni i mstbcigrapidfhandIacc ut an 
li c ittiHii t iHil bev. iiI/tigc wi itin hoi rs CI ~j)Ifi1(5(5 a 

ciicditi ii sin'Ii I( caic ilbc supp 


by.p\srssuiisiiiditi 


it~li i1iili I litvc shouiv i lemente 

1 pifrS' i~w ordi-01ofaylpo 

Immsb sl~iiiiump pis ii sirctl si51tvci'; iiiiihlS, thi iiSt-5
iltitil1 it j i lwilicras whi ljiliilco paingSilld ( ih ojiitid bci tinc 

tinil Iii it-giil \Im n.ii ipo ffci iit iis(I(;i it ltli s ila-iciv 

1((5cdi( ;1 liiidc4-1601 r I (it thiiiliiiiuig( suc pillitiastitti 1tis 


itiht~ itic I ilt fi i l -1- (iill(ii (ti\ tt- l ~w i - i itt
t la t isk ofuc 

SX'ihtlid 11;1\clt issis il i( ai d.misitlviii g( - idu1 isifdis 



chat'Cal A./wec of IasI,a III iiiols 505 

C 1. a HtaiSI(II 'l4)t 4\sesici((liI(*. jllt v1l l\(11)141 

Thi Illt )4ilat44i)4 \m l bc)1' Ilt ' M.~jdw1)l4)t4I44i1sII(4\V4'4n) l)lNi) 

li:. a a~lld)) 441l44')I( al )4)1III 11441511(1\Iuasva 

ll441I '( 4 4 441 l~I (I'Sl Ill 1 'ga 4) tha1)Stac,44 III' SJ)4 cq'u'aIlltllt'

41 4j41;4Z(Ii1\ .I c )'(dil1()1 ' v1;ccI)444Nli 4 1.,l4',i414't t c45) .l\.4Il.1bl 
allnlvpa4 i gav nd It \444Il4' vIals t11m~ ('1 ) e'a14id th14'IS~I 4 

S\'J i )4)ll Ii a155 rit 044 4 ~I541l1V'lt111'1 4 
. F(.' I41tul (I n'bli4I1 l'ttlfh\4 '4il) 14'4444SS m I 44 ~ II). 

)isI ls4') mild Ill)' 1i4'i4I t \'1ll I ) l I it'l. ij~ \1t(hc' V '.iIIVittt'Ib 
Fl [ (fl '' lfil t I"aol.eI u 4)4)Ia141 4N ')1a Ill))- I I IIi)I 4)411)4' t a 


iilll Idist i~~ll It 4) ) Ir \4)l *j/)*)\* %4 14'V 4' wil
a( 4'lv4l4' 

Ille sa111114411 I ) 4 (~) ii s ll I '14')! vac-1411)4)5pII I 4w s ll Sl(I'o1)4411 ~t
 
Ii'(IIIC1( Ill~ I \ll)' 11114 11v 4'l41 cr';II1iI I,I 1 44;tl~ .
4) di I) 4554444' t11 

4 . 14I4i('4 ll ~i 11141114 is h)] 14 111 4 Im4)4' 41!'. this, IINtp. nt c thatI 54
 

Il s blr a e 4 tV1liguI 44! " d1')Iti '.litlil'. 44 1 I-cmIl . Ah 
1) l l pri4))154'41 4 14i d \;I.4)4 'il I,4t'4ls uIi'h 4'sl 444Ili 14tlcil (d 

ll Illv fiIreII m41 1IIII)I1 (]fl llbc nect-si.4m44cast'l Ie )lIll4)4 414t lit,144i4I (II 

Ilti' I app4'i ll t thai41t414inl444414(w ll' l m144\( )I' 1 \\'aril\ ; 41ilIlus1 will i lI1 lt'b 

'.'i4(111s'..'4ih ;144 114 1114',rqtastil irIlmS'l''1 4)5111, 444d (w4l4 III'dmmc 

loi4'114 145144tl , i 11 c.44) \ 1 4d .'Ii 14pd1aS4S l.( t'I4l 1a4dl11 1 1 1 ' iiIlus[I 14444l 



Illation call btt llcludcdu III Ill- uutiI\H L ;u);i1(c",S!ImIt' ,I (y IIigHitN.,ttI 

w cia i-ii tI rrad (lit- cart'lstfici It c I aIII IIIh IgIItv) il W Iiit II-[ II( 

wi i l I )i II11 I tllwrki I\% dw\) lit I' ItI ll Ill V~(dillit dl i sli iii 



Discussant: Technical Aspects of Phase III 
of Clinical Trials of Malaria Vaccine(s) 

ILFOtN..RDJ.. lBRtWC:.:-( HW\.TT
 

lwidton, En,41and 

lilt rodtt i011 

1 ( ' cli p lic dl 

tirmitw,tirol tkct cl.'l ~ :tu ilit v_€ t
 

hl, 1! i~ [:ll s apl t ot'lwtlllotilc r apyl)of"nlUl il .i l .atc,oi 
(h't11is t€ix'.%l( l. ,,h ' 

il lll . ( rd stlh~t . I .I lti 't'pL.m M(llltll (hil h etllcl , IIIl r ll ) ; 11,1 v in w\ h er 
i ll lllltl I Ct l : ' cs. l] wst '- t ht . l m:s ud "2o od ' t" " ;t II -illll 1llil' " ' tmll c "'111 1" t o n1i t ( 
kw \%Ivhg(- of dwl ap r piEl t ;111(i1t'o I(-dl"i't H,'Sidh-+'lic(S. asi~ ' 1 ht ~ 
wcll1 it,,onldw1tho' lt' c;1'.ml',lt h tg. t'ttlvr lm, "omc spcclllt o H.ts ,tlt 
prohlll rm o't "'l Ilm:llotil'islic'd Iwl t , t,1 III, l I wvithlut ill I s'l 

-cd II'ttt ioll. 
Il)c'sit'll of ttl~irl. '%;1,'.u,"lIs I) scd€ (ItliIt'"111111.tc' 

im all or hv(.llxl"m't'I 

,l lPha sr !11 rvidt 


'r thall (ilt" +.'; ho mill IIIIo \va Ilwlll. 

AS ks h 'vil il Ililt- witdcmll ' rc t l oIl'ilt('N I)P'/\\o ldlIB;mtl-/\VIl10 
lllt'C'tiIt ol)J c of'PI'lst Ill l i , .'it'Mtrials is lilt(Ill,Iltliln 'i\'m Itlla ( 
siti,'of ('11-H acv,, iIItml onttlic.i\x, "'ll'tly, tohuvillililly, lldat c tab~ilitv 

I. II t Ii l I~~tl ,ititI,s ; I I t' IiIssI (.':"l Itall , no f;I i'va co . lo h I)v t 

wi t ,I;tt cl cllti t ic
suslV I'Mthlt cllc ti s thal \ IIt \\ct-([(.tI'u m l l l og thpc 

right ,llswv'rs ()d Imt. "'llo~llsthatl wc'l'v posc'd. This dhc l lds latrgely ()n 
Ilict ci)(([I( by''lttts p~rotocol; dlil Illl tst itwclludc atll tht(,s poillts"( I)X c 


+
Stt-llSofl(I-,(. I'ill. itswelfl:isaill (w IloSt 01' td (MtllttW ;Oti illt.l l itS. 
T h izll ', a ntll l (Ili'~ gc vt,,t t wl"t inlgv ~'~ : t ti sSta w,,illb c' ' l d u rll 

Owt cm-tc'llitoll (11,11c tv~l 
Till, tt.;sl~for ~ tl IIIx,Owl cm okt'i(-vat'.~ l~t nlhitlvsev,ti f x;'' \;l~ti l 

tIlifrc~lit rC(Itl~iV~cll
tcn'al s of, Sl)( silct,st w~tivxand+t'cllllo"ical 
tIlftluh\',. Il lPhasc I andl In monm itoring, (fl' . iIIIIII111I1 tI s, dl'I'lclit 

-esIst In;ilsu 

Ot's." Mtall i'tdv:!I'.vd'ttIc 1+P Ill 11 systemsIS Will hINWC 

retspo)lists r t l sy'stw lus ringl ]tstw illulltillohogitcal pll-a~lli 

lC. s tv'ids, the Rt'st 
to bCtS111i)IC 6'vS('TC~linl ofll;11gc'r gi-Ol)S fl)utitcts. Thuy vwill 
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(c~ls w~III partIly t(IIIlld OnI IlII I.NIslil' (it' IlILsc I- I I I Nl. ( )hv'iII slyV 

II(Lil.I tSt tL111 Iij.LILI !)LI ht 1c11t(I' Slt I IIll i ( lot tIcdI IILuLL I 

sIlIll LIIILiLl L i i lLIL i yL. I N(LIiIV illt III(),, mS c ssti linijhllNLL tils 

III IL II II11I1ItNI I\ (IIII l I I5 t Ii hrd iiid I n tLI I( pas 20 rsLILI ' dri i1\ i 
t hLv \c I o, tIll( cI I I '1 L (mII-I III Ii )I I I I()I I v wrs OfLlS'LSLhimlts Rain I I 

CMILLL;Il IIIIljIItiSl Ili- itlI0idw LI 111 iclILiLLL IattypeI()I\ t(LSI(I W 

vIh lsd111LLI -illakt~LIS I() 1wI stcll ILLI ('L 12,1115515 LI ILSII iL 

till].)'c ac ilI 

It is LLLIsI likcI\ tiLI \;I(( litL LaLS a/U/ti/)U \vill kt 
carLitsL. hII s 1)111171 11111PILLs)m 1 ;111l 1I !Li;LN \mIILII 

Lt,p1 Ait( I a s 1ii heIIL 

LIilliLILL IILILI 55 

SIt (ulII sy ll ISSL p I 1 dc . ll Iiim i 1 s li I ii 11 c c l)( LLI.. 1L* IcM r; abL Ly 

siLLLLLL i d I iltwi Io),l! c AI~tIlsoL) !lit ( %( JIjLlLi(M[ laL i llS111.11(Al (IlI 

llLI l.1IcilmilI ill-lls LIAI; 1 L i lc!1t1115, (S lI uld sliii lt (dL i c~I~tt LLL 

CLl IL LI ilI Alt t I\aI 11111 )jIIc illa lii(d! It L IIL LL ( b thLLI11111 \Il c 

tnla5 111\(.~ Ii Itt!S i Iiiil!1 i 11ILLSl ILLi 2.M)I( )ILlldigiLII mIL s ili 
kLili LIIIII Il'c I II)Ill tusiill . iI LirS i I d Il i ll5L\: vcr lil 551 (LL ci 

anLdI()Ill (1 htl .[IILl l sbl cjL I mi Ii' iIIL 1111111i(l )ILi i2 I )()\.-1 

;I(2I ILI Of11 L~ I IILIILL p2I lISSI III ljlL sILLs;[\ LILIILSta \LLI. 111 Ou51 m11, 

01C H(tSS'L', lI )rvIL1,IIliicis. LIlMISPlI IIIIILIalHoitIL, anLd IILI 

L11IPII 11111 115I (lIIdL lL I I17t 111I LIc) Lwt Itw it pislcILL12SI( Ij~dtLI rpi d 
111 I Lcmb t ii~t IIIL1 ,1111 Olila IL.d I ic IILIL(I)LIILiS tLILIL lt 11)1So,l Iil 

IhuLL ilLt tNIl;L(illIls tdIhilIsrN 1 11(111 Or (0I tl ((IL (L hIrt is It (liSld OmL) 

(IC j)I IC,, 2 

ThI tagiLt lImILLill(llm Ill I1I1Lsc Ill ItilLas will Ibt SILIIlcrel It) lIt fldLL-

iII-a (IllIIllcl2 , LIhI-i~l iL l I tuIL IIevl iLt ill (Ile vl ( htIILC t 1111 (Il-

IIliS live. IILils, LIILI wsill bt LIt) (LcttI low1 all (.NIL iLLLIcLIItilciaLlIkIC41 as 

ilL IPl1Ist. If (40)t rI l! I 151 it~sISSILl t IwO 4ILL illiL(LLst to)find(Out 
ihilaa clLiPLL siLIIurvcic~s Ill (ImisI II~IdILLdils'I~m, aicr7 IrllSin~gI1IILIIL 

(tiftitJILL paIts t tIIIe ~itSl, (Sclt cXplIstcl stralli(IL SIhc ol IiLariL 

As emlphaIsizi.-d Ill the (;7LL*ICLClIIug 1111(j-LI~llit (iOf W ViaCCilll! dil]env 
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illiCpitaiii iits s tli tltlt i t110, i'lli.l, which w tultillttiltl te ol
(col1'li _l0 1l il ttal l Ill l tl t lli\' , jIlli lly(d S it it ill illt tit1ll 

I istI l hi l hat . tli iltIttl.ill , t'Oll till i IIti' uiltst t ilt Ill il (. t 

nlatitt i [1l l l- ti I1li at, ll ic it
lays Slill illh, HIi t WI ltO s • i i t I lli0' V 
m lade I isva iLti)ie it5ll tt it l ll iti ips 01' SVb t Is sti ll i imt -Ili lirti-

OUllS ill'tCJis tZl r il llolls Of' hligh risk, lit c'hiinlait! ip ssilblc 1lillii1ll1Os~lp

pl.'t;siolli 01' p)l'c-cI slligL dlisc'am., tlict ]) ltl lllil 01'"i-tclatpsts, c'lt', M ilitairv 

illits Or ru t s hll l vititl11t\ HittiL ; ccpte lll niti ttvitill ti uch(liilt tttih ilii)t Iitillrjtt. tlljirltli ill ilil a}s li~ 'tssihi itl istud~lic's, \1ttt'sc l ilde N ) )1elicr'Suici ' i int \iCCilullii lin
 
lllillill(ittls a l . AS Ill hIs 11. I tIll ilsb ' l u 1itj t h j sc
t bu 1l
 
Ir ds \lihlt at lt ih s i li d i ml - rti ll llt iii lE te t iitpii tnt I
i 


a'nealli. va i- llll I i, III lilt, i-tillin 'tiSc tr ii l l Jritle s. stihm- itti 
eiev alliit imi elyS. il Ihlst , Ilh Iris \viiI bt nill'ai'd )il lcpl~. dt l i'il;111'lavl i ll - icil ( Olid ili~llis 01* trIr.SlII si l, 

Ins 

Ih~~~il~ i~ l Ih< h ll<lii INi IIiil l 'l I SlS 'l Iti~iss<s, 

l l rT hl [)[if' u ild])cl Oftsubilvc, {tlrsI to iiil it- ;itsil: ( c'st'lil triail I; (dt 
,!2,VAIi IM I I(i~it] ilill 'il~ict.. ]Thc ."litism ill will tlisul v brl bl u (iMll]'i nd 

i~tc Ih lll l lilii11wll illc ilrV 1 I , ~'ci I-llilcmit n i'll iln
a'i~ . 
i ll . bi l s is Of ( h1c [y p r I , 1 1 :ri i I l i l l! u tI 'l , i1\ 4-1 1 mi l l dlwa ' l ~l l ; I 'alw s 
;i l l l li '- . l im d w! 1, 1l . 0 I fl' ( 1 1 ic 'I i i i I-c d 11)r Ih [,; ii l i i l i1be r lt l, l i t n s 

to bl l i til-'l (I MitO Iti( I 1 1 1 1i Ilh(. l;t,,is Of Iml Idcnl c' illw' IlliV bcl .such 
Ithal ( m itlilliurd il<i'cSlll((,1l i (li \ \lvl dit () bclI n liilltilit'( Ori IplS.Sibly ' 

tl h ll l Im. hI ' il l t S i t Jili .. ; i rI- l i ) l l l I r x w. ' ~! l l I( I " 1 1 1 b)r ii l i n I t ' I i 's, i s . , 
Ih ': l l Sh~ld~ !)c (h ll lt Indl aill a( cc'lll(ablh c'llll-i-liist, agrl'et'( 

Ilpoll. It ", '11li lth 10l bu d li ll iil alb()ll thc' ((fll (, ill-l w hlich it tlr*;il 
s hl uld! i ike , ais tl ll s i s %c r l ' l ' (ill Iil l O l Ili~l i V \ I l l(- ,. I i l l i h I;Irll hli ll 
liluJltvl(dtca;.sts I\\v Or'il'( chl h l) car 11 l rll~ w'll. 

T]hC! tillill (itLICS 1Slill l tob ilI1S\W 't( l i1"ll'C: IW ;llI Ilia. br'tll s (. beII 

il i l ."o) 'JVfitll b < z ' c ' O'l l ri t o c li l h ic t ; t tl id y t h a tl IS s i l l i] l i p rl a u ' i 
cai] ]lllits ) Is It, sltudy\ ('lh1i( allyp.j stilled mid~ is hIl l(' "ic kc'l', totc bc: 
Nvo{rth ille. cHttOrl gtrc a, Wllill itiili is]h.rhaps di tc."I'S to} bc l( allibliliOlis 
if) tilt( size, dui~ timli, andlt ,(OI)C Of Al~(1riid. 0.)n1. SliOl d liICVt, -]{ lb l lli(00 
lInistic: abill ill t , u'illi ' Of l);w i s Ilkel\' to c~mlelt c the' trial]. 

Asexul E'rythlrJcytic"(NvlCrozoilte) \,ilc'cint 

Ill Phal~se III trial 01* aill alst-miIal I-l',~ ovth'iyiC (lt(In r z~lile.) vact( Iilt vlld 

nat ndtSh~l\\ thait If can I(i~liit ,V 0tl (l.ic ' iOf, ral] linti-cilw~ i bc, ll alller
nativ e t o allitillia ']lariat d ru g s. A n t~ib o d yt, il +'diailc d, Iliiiii iI l)'1 a l<,lns i 
nl .clozoiltsof'P..llit:<,.11flis bell CXlcInSIV'Cl . .!dl:d but ihl(' iIII'll;t
tioln Oln tilt( anitige~ns involv'ed is still ni,fi t(ii rit lo t'r h. deve~lopmenlt- of' 

genic activity Iin monkey)s and agia.;iinst which specific monoclonal anti
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(;u-lly ltii i dil I'If I 'l' uhf1MF ;titft'1luu (dflI ( Ii "h illc Si III Islilil 

[lilliihily . ldit, ssIIli i vt I il S; 14ll Ild fi' 1,1li tlSI 111 (1 (dii 

ssfiitl i 11.'iS' 4 duuIlc %mils it-td -Ili'11 \I. li [] i'; 1J1fiisi potll Illsll os-a 

sIi i Is'lilis h'liluii/ lli';hlulAliihff IM tt'dwti m tii'll Isli 1 llti l oI'~ 

b(it illtti l III iuiu ll'p t-h il't'I' (ll ti IIIfjiil' tiiuf l 'Siiil't i(ds fi -IIl Tfil 

o It(iiZS) 'S ill(HCI-.i'fi r wif il ll SI it'I i t(di ii il l liiaf t~il sI 
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Siti rIi'i litll 1stf ll h'ls ill I'i Ill h il Ilil s%\illhc' h igh. 
a d ,Ishiis lltIsI I (lh' (iii ll vIi lli )]] lis,t l tild ;1iiIII litillvIt 

I lU 't l ,l H),li' 1 sl" il1",1 \ Nllim , ll l Ii ' 1s,1 ll ', I'i t 
ItI t ilt'sill t sll (IhCiiIl., i1 I i\\I'll fIlIt',i lit il l , l 'ul1I I all 

"I i ll "t 111,i I ,I'l l , I',NI +.lt . l,",. , S . I Iv ll i t ' i I"l' t l lIii I It igcils , .A ,vl illcu ,.mi,',,.- I ) lot,,' Idh ',41,ll i,I(-;Hvr I ' i, W1 P ..f 1 , 141 
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ot't'. .I '. I ,.1 14 Ilr . \ (i'l

Aill t m ' -, t ccl'I1' hl c il l il!,l" I ilt1 1 i ill, l l 1(-(,ll.Ilt lic mm 

tlIIIINIlllI H 1 I1'1H'ill]1 1 ,IIImIIIIIIIlls i/ ilt' 11 (ii ll illSs' i lli til ti, ',i ltI IIIt 1I 'll ,Iml,., 
itt Nll1 ,(()Illl "' , It II1rI t;..I-II, . (,t I ' ,i~ .'v()u l ilIm .tltm lollllk,I f i ll l Im!1.i c,cll + Il,k" I, d (,ld ' lrl ,1 il,,, ',lIli i' 
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(14'11 11U 1(1'(1 1'IIIl '-I)1[ 1~~'Il lt( . I1(.,',ll t1' IllII ,'111(nt-tl 
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a Jistl' n ocll bu rehlm-c\XiS c graph'(i' c l ly liyt Illldurtog n ( aii cliniclli 

trial.Assoo as H C il icgil O (ic ll d li bcsl~c l c~l 

if0 pr ii ii(in' CCCliia c~l o' ii'Ovb11 Ili'Ic ho'a be al ThUis ra uateil 

liitiiotCCI.~tll i l 'ci I l itr~iI-c il'llol l)d (dlc~.liCI S~nI as)t C' ilt'iclli-


In Iii It M mCIIII' 011I toli nic
a I IXI cf > ci al [CIm d il S r iliC 14 Ic8\it' Iito )fl 
I prYi-ati' Pd I . ;I'5.f4 I I Im% t'o CCIIc ill' Il ici II. il j il ju cIli 

pa Ilwbl I111tl1lI111( W iil'if lt IdkIcll CII'frI 111IC II :cIl(ty ;IIlii(Si( l sl11illilIS 

S llc siliiy Il'ilas lile lt .. (il O1w1s lliplill' kcplill Illiniohll.lx'iit 

sliml IICci 11c ImIC.llCs ill 

thefllirs ifl'CC5 lI'\) xxwiitilhmcI' 

Isi SI I-C III'jcClv c lil c ;S IIh sSI'n cth 

lt' fvii~ld wglillt'c beIplitlilc 

Iahidual with i f( It ) lII (dt~lICiflC I'ti io !(IitC (i'CIl ol Ibis llw. ithiand 

1tin s oll lic itl ICC.,aloist's "illi tllJSu (Iions.bI ny mi Ian db 

ml' I'C~tII't ilsCi5i ith I((lic\, (,- iii()ll li( Ili( duCi' ilCsyle phatcti'!, (Is 
(Iiaob.'itsfillipo;lailce il hs i ll'niais maiihmgh bynici1fi01'fllation ol' 

,() waiall(hivrkioot should(I~s n ftmc PhsimanticIi alms Neverthe 

http:trial.As


Di.cussant: l"chnicalA.,spws q l hase III 'Dials 5 13 

less if the prevalence ( sOlue till(lth'lllltm l advrse effects is genti'raliy 
low, they mttaV tn't Ttge il' wheln rtelti',ely large grulps tre olbscivecd. 

F irstly , a d isii nclii l sh mild b u mii c bem'l Vcclil si(-)l][~i ni wotl xeed 

)y the fpalict... and ilmsc tlicield bv dirtcl(Itusi uling. \\here p)ractica,
bi', (Iuc'stiinl. v, ;h i'gaid to sidc--flects slnild brNillihheld un11l th~e 

end ()f Ile trial, hiugh Ibis is o)'iousl,' inipossibic in :itidius ofltIong 
tfuiralioln. \WhcDt ditrttCI tfulstioning is used. (his shtouild tak te lotti of
*1 pre'-stalcd (Iucstiln po I ll ( all iailcinis. -I Los ltl c 11i(-&( iti) - (m" iitic.c 
tiiln) disagreed with Vfill aJlly' \v 

Secondly, it is ttstuall assunltt dtial "sidl- elTecls" clrritti dutling a 
trial ;rt l hc Bhillfhsc t inlims have IentI lit 1 t BiictttitnOws c tiitiv 
)tesentt Ittfl twI trial slat'lctt anld in tde inilial tssesltiitit [u stiol 

shoulddtetermithne wfal tihrtclunt)fainlt, ifuiy, t pantint hassulred 
front flftwe Ihe slart fhhc trial. 

Varuialehs 

A lalge niubinltur of otlher tatifhs lttt .iltit in, field trials. Fattors
relk t~l toi lile popiulation 1w havioll, il'<'cr'( iTC illfe(-i01nS, iillliitiiIC 

StaltlS, e(tu., tffect Itsponst Itt vaTinett. fTheyalso aflct Iill thods l'dlai 
colle:tion nd (ittlttIt ;tflcct I tis tflltttss ;tttzfnd , i;Iilitv if the dtat 
derivcd fiotil iht trial. he elffet s tcf tihcs \';tialls oit efficacy will nteed 
tot l)t 'aatlt(f. If 1)(ssilfh tlfic shoill bu exchtlued frlli the uarly 
]fiase Ill triAs t thteir cututiitv cl'fclt sthould bc vnu;tliutd. 

\ tciivte list OF si'tes (f ittljlitV I&oiiitiu ts1tcst)MIs. itlOng 
silbjtls tfclinaical trials ini lst Ill wnil bc as follows: 

Faiiuit"ii n ;'.xa;tlh;us 

Pc1"SOllidl A\gc, svlx clhriil' ,lligiii. mliatl ( li:,s, v'{hl alilio 

Bio-1iaft aul (;I lic'it itilm, luifgtl (b JuLd s cttjl;is) lpiif 1;ttii',, pr'im. m1t 
pi t eitelltt il sts i11u i5iihilriliohh 

vari lhsica l ni l'i, 6iin' w i can (it ,'uk, Siz of tileil.hih t l'tal 
lFnvir~lol ,nial n lliwhihto" ciltedis

Ci ll aw', hIusipg. Slwi mlll.Jlwall-i suiptpky('11lllll1tlllS,;itVIrIc

Soctio't'colloillic" h rI'c'I'y, llrihbi n-lation"Ihilp rwligiolns htvlicf, availability ()I' 
b1;i( h1cahtl sc'iits, culllral ;adhic c c, accptllncc oft' 
lialiollal nII(di(a;I .-Irvice's, lpsycl hhiiral n'csislam c" 

Tial -ltrclmd faclors "Typt', f study, h'lIlgtlh (Af rialt, sailph, collection, tlp, :11d firc
qtlemny, platcb 1c;Iciioli, o>ppositlion 1( frial, obJst'l'vatio~ll bias, 

'Cx (I' MIU' Oleqcls, fi-atldiilvill dalai 

It is up1 10 -.IeC inlvestigator- to aIssetf he ilnplj-anlCC 0f these and( othe~r 
variables and to duieinnine which can be disregarded, which to be taken 
into accOtli1l, and which to be corrleced if possible, 
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a flow chart1 wichI J)I.('St'IIIs grfllliul;E' Oit \ Iitl u s s lCC~'i 1(and~5 

alallo IJCws for! ml1 alllysN (0t c\C'1115 "CCfl111 itIIIltI' isC tohe \'Ctltcu crili-

I't5(I)cv (1I\'II\. IIC' C'iIIC'' I (.ICIC'hcl jI'tI l c iu , lie rep-IC'\'C'ht I lci s 

'ilt' 1111. (SI( j I l t ilit1\I , llX\'I ac II' lv.'iS'i\Nl shCC Ci'l.~ i' i fc 'm 


ilTh lit\ CjICICCC iii II i(iCC Inl [Irig11 1(15'lliIt t11wl- dIc
iIImccC~tisly 

\'ai rdCC~(I)IIC liC ltI Cl IlIINIC(;II (FI iA ICil (11SCISI ll biti CiltICt ('il-C 

tCC mCCi)iCICIS SiC' CCI' vi ousIC dII lit' C CIC',I '( lSi ;lJ i'CCJICCC iI\ c on~t 

CC)!;tnqI hiisdiall ls I C cCI IItln d ciC'S I CCCtvCllC\\ Cl ;J Ic. llc valb 

1ItI I ICCl L"liftCiIg II as l 1 I 

ImS aCI jCmlps iwII i),slc CNIIlincIhr 1111 mnlt ion'iImc'I\ I t10' li' ICCinito 

( :I';Ii iC;1' CClCII ilitI: C sIst ill (x lI , C llt' (ilIa\CI' CII 

n 

l l ~'I(IC 11i t'ac i alt'I i w i\ t 1111\\ I II I il I sl tiit II I CI 
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Rapporteui's Summary 

HEIKI ITIMLA 

Profcssi NtLIth ltha tdplrav tli (IescriljCd deveIhlpmnt of a live vt'
cnc ;against dlttt gue 2 virus. 'lM clat 36 pR )h,hL,' !bt'l i xtlVoI\,in 
the trial. All showe'c good ;itibodv response, ald ho( scriolts l'lctlionshave't
been ob~served, (Clinical .1ccy will bc't'\vallt'd dluring illc' fit\e 

conling y(ieaS. 
)r. (ChcwZhitg-r lo o tlined it- getctt'rlv iltllliZ;ttit oijpoicy ado 

rtstihs of,the rficitcv trials tisintt ttil telitltgococc;il caiSular. poositc
chatid ;iltti itt;sltcs vaccines il tit. Pcopjic's Repoubjlico (ol(hinta. \s tlo 
th v;tccin;ti:on sludits, thte t\w(o tti;as tsting tc llt'ninlgo o co ;o ', i 
in 25),(MO( v;t tTentsor (ionlrot shtowed ;in ttl'ficv t;te of 81 ,, antd 
95',%"o,.Sj. I\.tiy.
 

Dr1. He ikki 11oItooia fpl0scltoci tilt stlttcg\ ando Icsitft ilof two vatoelnla
tion stliklis in Frl!til F lsl trial tiseof thc gro A lltA(ning co((;lf and 
JiatvmpicDi/un l,%ol type I) ) l,.stcchitride \ic(in1cs ill itdolil'-iiiid 
fahint, wItll-cts lilt- setoltti pjecjt atimled at eliiatitiont oF tlitiosfes,
trhiRutps. ando Ii'll;tfrooitCCMl'tOitlrvi ltSilig ;Il aj))lI~ri;tt1 liVeVat
cittt*. B~otho stllicit JplOo stittessitti1 owintg to tihoroutght motivationt of' 
the Va'iCin;liOrs ;1lt( l)h.,;i1 existilg goodf(1cchild 5,Stemtt, t ,tof 
Course, a effectiv v\'accint. 

Professor Io Htio lJ.Hlic(-Cihw;Ilt plcscltcl litis lo clarificatiotl of 
clinicl trials ft'hc po ,'oti;llf Inalati;i v;tc'inc. Nuch c;tt-;d hs to Ie 

th se)ctluill front init ial li)oratorv txpei~telltn. to Ill;tss';lnitaigns. 
l)r. W. Joitn Mialiti l-v'tviewc'd thte rtquiretlents fill viccine (l-tVel

opinticit" I)A. wftres ])i. Roblerti ;.B;icktt hiroughi ; view ofA, 
vac'iti llillulttitlurcr.l olltniliphisiztd tlie 

;i 
ain)Soott lItt oI ;t dtfoailed 

plotocol which ttkos into acc'(Olnt aitllO I)O lytilV\(I-Iultlict ioning and 
reali.sic repil'orting S;vStti. 

)r. ( 4lll" Diggs iopoo rtuc (oill h sutliessftil alnitifl studies using the 
vaccines cirrying the :t i o nt tl torlitpeptide seuences as 
(fo:s the -irchunisporozolcdw Olei cuI. The inti)odies thLIs elicited have 
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. 4 q4 l l41, m 11111\ 141 4414 l5it4lii 11111

alt414111 4' ,1' I 4 lll(l 444444 m
mill l14 1,1141 1444II 1w44II4I4 vI 

1,1 4 ,4 i4 1.4 bI) . III ti l 1140141'.." I (, F I) t 

1
14444 Id 444444' 11 4 141'I.1 (. 44 44(.I14 mli4 1 4th '.4,44 114141 i'.d 41t 4.ic 

441414 Nj444Ill( I'1\ p '. 41 lj 1 11441it44M,1 ( miductcd4(., illI11(I;11 ;ill414 

parlil m llI-itm I( ;I4),ld c m (i , I I (d1W ill4414 1114444(1 44u 14114. 

C\ (dI11444444/''11t .41t 114111t X'lJ4I14411( I".1mid (Ih) 141144 \ MC44JIlij114l4 11111dal 

4444 a14111 444i11.4 Ill )[(,. 4411 . I(t( 44 441 4I mlarlial,4 1 ill I 444 I \ 14 

and \I(iI I I c ;t It i44i ( Il4'll,,ls W nfl ngI'j~L114 ' I mki 4)4-gamri4'1-bl)I(kilig 

agu44 (11s 
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5.alimportance(it 4 i'I hica ras1)(:cm-inaimi lo ~xlkz.cu 

pah\'It-a Iii i \fio-ts i l ( \ li il: )i~H fiiJi(di ffit ta~ 

tiriiisf'Ci sluitfis \vilh It(.\ tiiliiiiifl!01() ilirilmdfs I() hfin pI((i\ 

anitib II)cvicis: and 
-3i i(i5 i(f(*fii)Ri~lf liiiif Im ( miciI~i\ , I)Csic CR fii 1(uIIilt ill 

aihtRIIia I 1nttIciiuudio14 .uIu tICmRnkcys m~id, lii~iuts to 
iisofxc (ilidliittii (jhicsiltispim. Ilc lit i~iiO CIC tiih Sttiejs. 



General Discussion
 

lq.r tIr,\ i,. SIBvA: There is a terrible Contradiction which has been dis
tuibing Ilt' very iuch silce tlie beginning of Illy work in malaria va
tint', which was nt s.iislied in t tldi issio of i)r. J'fiery. MyItues
lion i the ib(hwing. () c nrse wngare going to rr;1l (he placcho and tite 
vaccilvl)le 1 ti'y d've Ilt 'thwrii, ilg how ( ll 1 tlot ilidpeotlt 
il tl\' a il iflln hlls a s. wo Ii . I-i tvc kinohws ch cwhr;all, oa'spe
scises il ihitaril, Imct'lin tht'Ili wa l)t'.s S pr w (s1'by hofesmn" 
Ceas wit 'n'-t' to. 'cie,tl hl iln \I, al Iiin 1( to Illt lir spirit illy? How 
ilot; Vle ( 111 il i o to I tvtc,M(](; , il(., l1ll1 M( )l l v cll of' 
ct'urse, kniv that in se d. l to l:: pn lisis I eil thli- iltiiek aw a? This 
is a veirlhe l l e';ltiicalor,n5hlli( m Iiiabel Iii g so Ite answeb. 
This is pllnos wt'onlsw rt b Br..Ici l thisfport, Se I would 
like to know d)i his (rsIldfli1s ilireletion eothis prole ing. 

Pictine I tlinkvaua the invllthtr s.llit prhb inm toe trials pr-e 
vioushe. )Wonici,thc i en right w colnifs Iv, h , ve ve ind is til 
study io inll sinH s levcilady knreinws ow disetsinl wrcqill hictala a 
sadPhaeil:; aid swll it has Impoautti hat Ihe rcm-alchcrs frol 'Swc(fell, ,,\mcric'a, and Finldand hatvc b(-ct v('1v strict nwt to .give tIs pl,,Oll
i'ial drug, liltcr.1felrol, fimr Owt ( t ro--comtlfOs \hh\.Ill ;watually 
selecteld arbitr-arily ble(l+f(h. trial wa. higunl. 'S we'tdon't have' anyi 
C~s 'I.. t,' C'XCCIt to d('iCR ,.ho<ln WC,'(;IC , litz tlo treat and whon l we ill.; 
no(t; the con~ltro(lsar Ilmt fo I e I(cll t((. 

BuciK: I think ift' o ,do)Phase' Ill tnals imcvitablly yoll will rill into tile 
normalt epi-vmitti1 oll sc~hedl~s For two ytars will beuN'( I think MITq,
there will be PC:T vaccinlli.o.s, there'Ilay be 11('mlillgili'S, there m be, 
mllmilingitis pills. Woumld It bc licces.sarN b-C;iUSC 01f tile" IIntCr''UenICC 
klnown f-oln il('Ile Illain-ll'al o1" iwtilllS Io~oid resp )n:ses 1,61 ilncllililits , 

V;IC(Aie to) also t walat(- tile ifll lt~ c IrespOIIse' ill relation to tihe other 
vatiCCaIIs? Would thel~e b~e inlte'elr~ce, andl( vice ver'sa? I think this is a 
veryV importan-tII (quest11iond will be iII any area ill which nialatria exists 
Midl Phase Ill trials will be carried ouit. 
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WERN.3 sl(tFF.: I ,'wittlI like to(sa' thull I ap)licciatlcd' crvmuch )r. je]'
l'Ty-'s and I)r, A 3s p)resti33ions. Re iih1g l~3lSe Ie , w' 
have I)sk mirsclves all thet' timcl3'-lht1 i'e we t333lig I3)l'arn li.'', 

every'i3:il 
The n', thiU ill lic I'hllias.' Ill is 11' slu h' ill Ih3' Ihclia a sct ing ')1 
I alar-i:a '131 13:3\''I. 3li33to 'lv' , lld 3 I s ,.vlt1r' . \\. 34t( i( i)rtl()i'
wh3'lc r it \.V ks ,3 ,V,.h'tl3,'3r it (133s3 i'5 \,. k 313(l , r dec i)issil,l' cm 

I)(' tll'3e vcr ph d 'an e, trvt i 3s4iv 'i s3 S,,e llin ].I . 

a t,33 
thi3ui3' i3u3(13l.3:i3)3 31i34ht3 lf1 , iu) l) 3ti) 4 ,\ t(i1i3 int3t,13'3l i!llllt33 it,. 
i'h it iS 53,31('thit33ig we call,.'' 3u lso3 hIru13 ill ;1 13)',3trial Ill ;ii l tld3lt'ili' 

a33ca wti tt tr:3 tliis.j i \\. c I.)t ::tlfftiti'33t I13st \i3 nal33li't3)

()3i35'3"v33itit 3)l l33s (\\'lhit3 wc','t3l I3Il ;(v' \ \v\',, I 	('t idlis 

+ 
\\t' \,, l ll (13il3.31)3333l i33t333t3i)33,:i1th31) 34i3:3 133313,-It' ) 33"''3ItS ). \\'e '.'.';Ni t33h13:333i 3l)3313 

:3'lt3-il33l33l3l' )hc 'lc l3'll3Ii p 3Ill this 3333333ic )) 31)31 \\3' rwt 333t kknow\ 
ahl) 3I3,3:3ti3I iit 333333333)3' '' 3 i'.'lii3133 . Ih%\illalso), ill3 31 1(' ,t 333 h). 
th1 hlh33st' Ill trials, 333ls3 li,1lllm \l,,,nl:b V 3c11 13 iI,)\. l33 \V:\. t ill' i
cal 3 3ill:mill s 3l ili 3:,rtih3tall3m()I l:u'i:3 tht 31:33 3 3lii3)3t 3Nit\' 333igh, b)e'
3t33(dlifie31 whic+h N\',v3lhl ildl3] l'e' 33' 3i low itcr\t'3ti) l"-.3ite 'ia I v 4s
 
33 c 'h t(11 il1',)41)l I (' (l33)'()1 ,(1it lc cs oIr tit- I'tl tl 3t'.
 

II I st I(I mIIct I I ' w h " tI I
' 'cI c \;3( I I ', V"I I lI bas 1)cvl'

<hi('I i (1'I ih:3 hi, ' 
 3t)3i hi133333)3)t. l '1l,'33'iN13t'3t'i( 'II 3I) lIhits3' II
 
adl Ill r('3 Vl I S i l)3I' t>,t' I., inkc'(I v-il t3p3'5 ic)c
3tit )t 	 ial j)3ri tc i '. 
lilt, '"Ihas I. l \c'ry xtl.tie ,iv3 hla3s' I. m()3l3l 1333133ne'e3'ssitv which is, 
331('33I3, ,', s:313t;. (3rti lailit'. p 3>siiv (3 it((' (IINc"(' ilitV and:33 ,(kitis of'
 
33 i313s3' illt 33tiio, illliiil hIlsst'ssm'il1( m(tl33 ' 'lh'I133is
33 3 ,l(3li3si(I('. 
:a 	 re'la iv:iIN ;iii]). thllg [3t3:,l353'33333' 313uh3 3353'3i33' ('iit'riaof i33f'ecttbil

3:3. ly'l 'ls 

tiV3 v t' <ls( ' to3 3h . ()i1,' 3)3II]3( 3( it Phase IV 333 this( 'Ill itsl
 

itv t3 3l3.3(tl 1 lThat is ;1illbs(dil3 ln 'i(3 m3lI te which is ((33.iJp)il'li

i43l Ih13ii 

Phtase' I, bilsic stticts in llt1o1, (di e mil
11il i 'c l ill( ' t I t t.Ii ulaii1ni. 

Thank \3)13Vt'Stverymuch.' 

M ':E ',VIssF:N: I w d like 3(3 (xte d that. luiiik thati 1'," . ' V;l'.
 
;ines, th' test is ;:iV:ik Itll i :I 1)io)l3lgi33l1 sttinlg, y3O)thMVC ,V0133 llOS

13:ix'3' te131t-1t'1iV '(l(til(, vol hav rc33(lli 'r3)t''s, and (I c'all tll t:31 t'e 
s'ri'1 of tt1 i(iiliU111:c:ed p'opIl' fihn [l'MihsnIssiM3-blio'king- (a'a)it i3t'.So, 
;al 3hat I)33i1I t lilfe wir Oiphi(on. I Iink it is li 11 lttel'I wittir N0(, 
t(	e'aluaite Il:ll, liow instlllen't, wiil :ll asexulll Vcc:i(.
 

Tl'e st'tclind p33inl (ht3 
 I wwt3l(I Ilk,' to ma3:ik' is 31:3 ill113' i:33Cii333': sIoIldC 
)iilmi :333133')t )iil331)3 l.i 3.331 3ima 	 icvc 1" :allk .')ill l''3] of, ill to1it)3 :la'i)3. 
th l li i.c i1)3i,in3 I sl3ti(l like toi asl3: thta3t tn'tpe-vin(ti1i3ia 33 t') , 
there should be11 ilt]( i3more ,3'ii)llphsis3i3 Iltc li12,, study with nliw 
imethodls (il ithe ('lJi(tt, yii34N'f tialarli.(3 \Ve d131n3)3und1ersta3nd lthe epi
deniology ()I' ala'iai. I think we liic' newtools to try to3get a1better 
insight in natlii) epi(lerliology. It is not mnajor e(leicity, ani(d high
endeniciv in large arl'eas. NIr:all li iS ;1disease determiined I)hocil pre
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it'. l pw-4 1444 

4444444' l44444LII' lliis,1 III 14'Idd141 Ii k \.42444141 


sacI' ' but, ;1'.j)(\\( 1144 il l41 14444 41 4'44 i\c 114 44 1.5.4'.4m s 

I'"1'41'1 uk4 51 't 4 11 

4444144444144I'. 41'I s hc I, I k4 144d1414242 4(si 4. fildcioI4l444I4d ' '.ii 

444tu1144i 'r 141414'444 44 51,4im.i4'41 , ( I ! (i 441 14441'.'Iph44,414 4414' lcit 

l 1 11;ld4 4 A4'1144 1(* ill1y A''I'(w m m'4l ((4' .'.ill 14414\''!4414 4 .jh: 

;I d 


pi44j44';44 11i44.4 h\ ill14144 144'c 4''44 'f(4'I '4il 44 


SIc41414i mir4\ ( '4 ;4jmj4'4414imd bc .t'1.41 ic 4'I lilill, I plI i o l ill444'.;) ('.4'. 

\ li 444'1hi- (i'.4' If(- 1ill) \ n) 

Iilk'" .4\\ \\'( II. I .144('4'. 441444444 
l 44 \,I( via1424'I i44 4114,1 44\4 1 

d c ( I: r Ill116 .I;1Il)'I.h'444f l sr~'\ 1144di 

ilI l h ;4444l('4 4m 4144 iw. I444.'414 44'. ;I 
44444klil11144sh i44 hr l \\'S'' \\Ji4'4

1 4'444 1 1)i'. 4 t44444 ;I4(4hM4

I4445,14A :14 I 1 : \0441,14'I 4VV144.4 11 :1 Ii.. W4 i.'. 44 il'444that I 

lim.it4.\i4 \ ll : i I~IIrw . jc14i144 144'prc4 1 k4'11 itil411iil 4''4444ll m a 

hl :4 aof 444kl444. IIvd4111144'. 1441 I'41I;IIt '14 4(.()140 14 M c4442 II's.z1m4I4r;('.11 14I'(I4(It54'441 

i i 424.' I44'J44'1144 II II II).IcI I ,41 t 144 4 4I';44'I\'.( M1~1I4' i 4 4 If1 1144'iis,4I m II ' 

um444411444' iwi 1141)iI4 p'14'id.4 141141 ~ cl.4 "4llt 5141i'.1'4 is 4 1 ' t. (4''. 
that til1i4444it41' 1114N1.l5im 1144' I4 ill4 ( 1 I\' 444'411 l(IIruk.44'' I5i, ('1 c 44 

144"44Id m1144'.4 I wlpii11 (d ' 4ii 44441)14 (d w14'44 ill dm I T4 .1l 5'~lic d 

1144'I lil4 ''' 44 1144''144t (a lb444'.d ( i~ p (11Ow (II( s( 

il444'Iwlt444II ll il 4411 I4144(t, s11l~ilisl(il(X14\h4\is)- i( j4 i mi l ill44 h isr 
ill4 dw1( Id4' dirp 444 ,mw111cmi (d.'~i4bcilil l 41441144' 444 s'ill v.4444 is, '4(14 4 4415c 
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w,. ully realize the difficilty, the probeletms that %%'tIiav he fileilig in 

ii;I c,,It , fit'i(i . hps t h . llicrw I-.aso 
illC,'rtit.i: tic trM \ tr i 

l'has ui . lti l x ()v,.'i<d\ral tr rll is 
g lit ' teot alt--illo t s woo tl in

taiflth ti S. illielst It Illiintaill Ow (Ii , lh wettilt' tii it h(.'ilsl) 


ls'lit tilt . I h';xith ii', c dchllv ffIi tria ttoolf t o lI , l i.alt '-IIll,' 
ihit lost. i ' ilt ingilsal I l 1tv,1 ixxift1i5 itt'dI ([link O ti lltlIt- t 1 ill'lt t( say. 

li ltI'('.t'I.:
Iwouildlikc, ii ti tclli i t' ipIOw i tlt'llo i llc it.o st 

s i atnit'for llt'ltiliitl! it' J' t it It' 
 anti tit' 5I'Id ilit ' wtIl tfii it si 
1 litlghittxi;IV 111 tri,txS b( I l .We'\ c h ia !th itisi lillg toI'tcqUir l'< ciiit iivc't pcit tid(Iiol~oigic.:i iolli whiileVcrl()I' I tvvihll ill 

lr iil i i kist; llilit i'shink i t i it'. ali ii-torxitiftI thixi Iht eir d of' 

g li :111(1t1;111lit]i ht 'i I Pialst tV tiol izt .P elIt' ; xit ii i tt 'ittl(m yittht. coil'imt' c.i W)1'
l,i in 11 Ilihllf )':!I , ! v,il-.tcl fic.d lll Ilm (iIh 'v 
Ilxt'i liilitiv, \\cl .Ildit'd
had~ sutclh ;1.( ;:s, %\i hlill (' ;ll't.;i, (hall h1.1\(. )f'Ill 

logic lly, unilitcplide'liliito m m)!( lil)'_cI , ;i11tb I itI~c ';tito , <lc~llol,rllt lhit,cri
teriia thilt thtr tyiilt ;()I- m-tiinig iiI) it trial. I thinik I ,-m ld(like. to>wi1t, 11 
I()(hill (lti o~i (I m,1Icilist ic,Ihtw i lit.t III)\\.is+Ih~ctiiilli x\\Clli, 
 liiu that 1,11 

i'lhll ' itit i(iliilil ig tr Ilio
( , h t; 1;1l \m ,ti
i hrlc'm idi rdcliot' 

P)lllsc 1I ,liit)\, l bct'lorc d ll. "! Phlii+< h1;1, bc* lill.1ll'iill't'Vtc 
 I t!i~tl 

l.ii',,\ T h'lisN I m ll: i-;I%c'r itlip iltlilt s;I(tl 1 \vmtild! liku. to,het1iti111l, 

gidct, i!I liiV(l1,.-isiolli lusctiil itll-
;[Iihlc iiltli,, d(ltisimu , (d ho~w tol 
ddl "Aih h. I "'w~iof i h lmiv dhc ir,iiIntt limlit I\(m)p Icll,- -orllt 
D rl.,iddiqtiilli nd [lm l I()t illso i I)r. \\Vvilil o t-is;l.%dlaiic*ltiilltili) wc 

) l+; d iscus ml>l.liicre at I lliis lit( I <lf ,'h tI)Ii1% i l,I ' ( it )i(;ltillcr't~~ 

this ,gti(llil(,(,h-llt Ilhmsc t'Initt't-1 l,]
 

Sllm mlorl'.I Ihiink- wt, shoulhd \%ilitmitil llmlitll-rr\ ai er~i mlirlc:.lllit dli
('USSUI S )ti I III(,S tcr~t<ii~)' il cri h c'Stloctiolli (d1Sit<'s. wc'<l itti' i I thlinkl, 

;;ill rvl, I(.~ or wt' w ill
i'C1'v! tid tIIt tiilil lll)Tom w iwn'l talk!iihtotit. 

VVEI'INS"IX W!I.-I.; 
 dlv
: 1[ h u! l hi h) tiu'tca ai'tc' \\ith that hcc'n't, wvc 
lavt', first (1,AL, toodi ( tr, Iih t Iritcriii, as 14r. 'Sid (ltui Ilis ind~icaited., I 
think e r to,(tl ;it .\\ct ,Ii'ti' 
is ihtl ''l i .t l'il4 it liing Itlc cXlt-l-tisc,ail i t .ti)( t;liild 

ctit*\ a tihis vc'r)- slalg hiavc it)1v li -t"hill lht ,t 
l fo 'li(c I~lilitic~s 

whl i ;iti'(loIunit takit'-I thinik thim t is itvtctr\im po~t aniilit't(liitlt 
tioniwhlich ajs() s li ild hr (Ai~!tcoliil-- ihut Iiht, dIh:,ir-eng+ili iing, uil
iing tll) oI' ;and~~ili<ilc~ ilitits is impo)(rtantl h ltlic.Owt is,+qitlit o'"
 
t llos.t iniip l)rali t.,Bt 
 fo lli -lt l'hll, I w ,,ildl ;[Is() ridwltr detl;iv uliil
 

|PowVlI..I: A ver icv i'lict,+ion thai 'it com ac'k ltoi ) Imiti[point t'arlicri, 
and I "YtuW~ iIll hrto..,vh toiDr.x,\Vtrnsdo<llt{r. I b,'-licvc I htcard(yoult 
meintion that vou~ dlid notl visuadlize !PhPSCt11(1IrS 'l),.Iti'ali.'lli~io,in(ith 
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bloc'kingf ]prtosptc'ti','t agents. ])(1,'hapls I Illisu lIci'stt),) . I had~visua,lize:d 
tha.t as,.
a po)ssibl~iity. 

\\'ERNSIMM~~l'::W Vt C nt~ l 1,11h:sc • I I or'it lPhase II III iWc ,'t1zo it c d ll]-
It d \\,H it ji l) lscuu;(rdtioll Il thw lwt n-lprok'ttInu g t t,l b it is t'sscntially a 

is sa tol 1-ch l A s') filPllasv 1, (ha(t ,.t m idd . call ,' (hm 't , :1 t ili al~ illilll
,isscs' ed. III doh igit~u
lilt\, tcout]ld bct B>ui Acm l ]I( I \,,.11;1t vwc mtt , ilh dit 

Iiii-1'r"Zo)lk' Va((I ncir. jort" i s~tati( c. im]I lw "spU',.wt)xiQ t' v,'; c'i~t ill lha.sct 11 
a)ndl I 'llI.~ ol'ui a~ lv h ,,ll ,, v t,'. u - t ; I., tht' il ,vi ,lo 
I,-vallv do) v ith t11' qatt . \a(,(H c ht, "l),.,isc Ih 'll v t- ;Is st 1hhlits- to)Ibe 

,]lii~li-i l.i",: 'Il (- , uc lt i ;isl,:c,, it I(',\,- m)itlill ' ;It,() t] tIc ,' ( ' i ,II ht 

vitf h ilig.u (di tlt.;ttlll(,Ili Ill ;il atlca; ill oi l Im ml ( o . l' lctt Il l ifn of, 

,s l)Il . I tt"h tl i: <tI;II hl tv ;II t'illl tl ,iS l, It'Ilas h t< omlv m t i l I lc,,,) Iti y 

.] , c'a c a s t i l , l i s,tui t rl 'c ; i s p) os s i l ~ cHt- c'h c m,'c m o r is k . N ,o\ , o bl v i o) u s l yv , 
vwlicil ;1(tlivititcs ;11,c br(itll. it1 rt-a ' 11:111n;I)(C;I M~t,, C';tlllll)) l i v li'vi;) -

tli illt Ito ])t i) ir( \,''I() hla\tc tut;a1;tri ;111(1 w u'( vm,t lh tX )' t llt to) bet 

(Ic't-c't' d Illt 1t p);ts.;'i' ,.(' " Will- tm() m ',cl gl~ . ;it ]+',Ist hav\'c;1(ti'''. bt 

av.,;il lhlc trc;Iu( 'tlic r I'M,,',m)iw))Ic go tou', 1 tit(.\ Ibc( ;m w)ill alid( \\,Ith to) 
;I c'lilih ;1:1kI r'(I[ (i,. ( wti,'. I fhitd li Ills ldstill h'ea ,v,. m l) adeul,.cttv,'1;1 )wou 
;I11101,l111 of! ri'l,k ill ill Altt t( ' ;llt( I tlivilld - ;t rc'] m -liv llll vac(sm a 

(iAmt'(d as: )l ) lpv I();I pIl;f(('l,()gI-m)ttl. Bill. (ctrtilvl, thceducswo< ,,'(ul 
l(t alloIo),' l t(wriu.g ,clir p l ;tI',II [I;(\,I,; . Inctludh'd illi. ivIv dlw l l h t ]lot 

tht \.,;I( ( ic (I ri.1;
 

(L, r,:< :I ;v )mld lil-c t oI ltl li)ru' colr.l]tci)1)u _'~ on~tr''u 'tr ', )l . 
\\c ht~vct l.,(.11 doh ig stl it's t11vIl it t hyp h.)im lot. tih(- pastcl de,) atrca 
till-cc .cars-, ;il)il vc hilv,.e fo~und ill sc'r',ing 3,0)00( p lc 'it o)ur 2-1/2 
montmh pcri()dl that! ()v\'r-'50!% ()[','hi!ld,, 11 andl fro)m :;0-.0(% )' fadlh~s 

cadlv not t1t'at pc ()l, v,'ht() hadt l)o)sim iv lidhs. cv,.c' tho)ugh it Is a!couptle) 
o)f Ill)nth. A l' thc' , ct]titl'" ti<,) ;1!1(1(I t('v )111;,% t()])Io my hrt' I )si
live'. W et trit,(l I,( x) l; t his. to) :1hc iw ()y:] , l),w'um is,., )lfivr all, th,"'v 
Shu ld 11;1h%, 1 t s. ;Ilti l m ldrr.,I()m l atfict .;,, Trd vS 11) 11 *It~) dwth h c SC ll 
naioh ns itt ( ,illI!;-c Ic(.1' 1h1,1",,t ,' t l ',' lha,vc t -.ti; ld, a., long 
a.s \,()i don))'t it't'l sitk tha)t lpro)vidls yout stomct p~r)lk,. lio)n, and(. tills.- vW:; 
11~(1%.r1 ;Ill ()!),J t(ti()l T'lc.re' are ad(:It' ich.,dthlr ).ist.(l ais Ill ()ill, study,,. 
c'ar(v fli itic's ill th;It ilrt-va. '('trtc is a goo(d .'.;y tt'ml of ru~ral htuadth c'linlic., 
So pco-pl~h cou))Ild ,(t trtcat(:cd w,'hil (iy ])..'.:am. Syxllt l ltatic:, b~ut this 
ce(.rtainly dlidn't inIIt,rrl t transmi;tt ssion . 
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A. METHODS FOR EVALUATION OF
 
THE IMPACT OF VACCINATION ON THE
 

CONTROL OF MALARIA
 

Methods for Evaluation of the Impact
of Vaccination in Control of Malaria: 

Innovative Techniques 

Altet )'ork I Jni''r ledical (,'ntr 
DipartnenlofJAt IrdtYl and.t h.ie'ular laraxsitidotI, 

550 l'rxtl' 
New wkrA, \1 '.S.Af. 10016 

Detection of Malaria Infeetcwd Nosquitocs 

An imp)rtatit l)arallttc('rdlscribing tL ci)idtlliology of Itnak ria is tihe 
p)rtvalencc (Ifteloalc aC)loh(:lil, luS(fllSitest inIectecd wih lnotalaria
slorozoites. This )r(valtnic (s)I.o()Zit rar) Ias 1)wett dctermined by
(issection and l icrosco)j i(Ob)se'r\atiul 01 (thr siliviry glanols of itdivid
uill llloS(tlito(S, which is tiitfh;i1 tiCIlc-('eensulttiiig ani lalborions 
tCChttijt.(.. IMorcov\cl, throligh IIni('Iosc(pic f)S()scration, it is imipossileh 
to detttritiC th( is oCS as iS I)( O f I)d;I Me iiectit th(' l 0(fSttlit()ovS, pre
senting a Serious ]imilat io I) this techniTICe. 

\kW have rcendy reported a new t(ecchtimc, biscd oin itoteoclonal
 
antibtojies, that (an btc 
 used to) (htreine th pr(:alhltce (if naturally
infect(d tl1osquit(es, itswll ;s their Sl)or)zoitc load, andtvlhich also 
identifies the plasinocdial species.' in this report, We Wilf briefly review 
the iflinnulohgicial basis of this illnllUlnotssa, rcunt imtprovemnen ts of 
the t(hnio(Iit, the results of its first field applications, and its poten
tial use. 

IMMUNOIo(;C:AL. BASIS 

The two-site itrunoas,,av is perforied by using monoclonal antilbod
ies against tie circt ensporozoi(te (CS) prote:ins of otalaria sporozoites. 
As reported elsewhere these monoclonal antibodies (niAB) are species
specific. The antigenic c(eterminnt, or epitope, which these mono
c!onal antibodies recognize, seems to be an invariant structure ex
pressed in the CS proteins of a series of strains isolated from many of 
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the Ct- ft.'aiiic area~s tof, the \Vtiilt; aialaicl, Soiatlic':.si 'Asia, I'Uist A'fita, 
V\Ttst iAfiuia, ( t'atal ;antd StithA ll riiiia. ,\ta ithidw iit 1)saaaliall 

scli;iallus itl( uf rut' (cs [pat(lttitss fsil shm(iii theysut il\t-sli"la 

uiaatagct'aa l tailitl ant.iftitijt iiit~it-it'ti titihtuf ;n 

i'la ic fur Iit rw f)it-sl izc hp Ic~lim.t I a nt litma t~Illihokc 15is (i i-Sit'd 

wItr a .ilibif h Itf a sil' igi dat' di ti)1t;iiiittliii f t'iligt'11 hitsIw 


tssa~l-cit oi~f,lxi ct CSt poi bst was alidtoficlldtti c ai
tpIwotttsitc 

'Illit loattsi' ThNIis ttayulfyk~sttjt'ttit fi'fil taoloriii tt'aiatbgca 

fto iliioilit-d;x B'. tfwisst'utjtttt and ttolf,sttdtwh dt'( thiwsbon
taaitI lttxxt'xii tiiair ifpciw. thslilt xv-is lt'tatitt isnocl giia oi.'( na 

baody.a \ It jiltp (t'r . fetoiw tah ils say is a ittIgt bc 21p 1t 8 atit a'sl 
dtrht' Iloqiat i4ot lit'csa lr~i allit I'liu IN :\ I&t ilt tw':S poit s 

7(1% itilit' ititl itlt',sahiastf itm Ix 311itlfhsflsttt.titst'tit fi'atx 

aluatatiaa~shit (l't'tit rti it(.,xi MfAl i-ca ishtt cilt'lIl )paaiisit 
figaaso tit sputtztitt Itilx~'tt~i'w'' staikiatglv sal iii tis 
tFtAjiir't in stil jiiiittll ltxr -l-I'iti tt.'ltitfalt' sy, lias faIt',i 
Stva'i batcha (I'go.gt1, 1c 1c tls \-o lilc % r ut 
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Methodsfot Evaluation of Impact of Joc'lation 

Our overiI resuts indiciate that tie IRIA was sensitive enough to
 
detect naturall\ iniected vectors antd to estuiate their sporozoitc load iII
 
addition to deteriiiniIng the specics If parasites.
 

P('OTINiiki .AI'A iP,\IIONSL 


The (Ittrwi.uianof the prev.alclice of ii'ctcd msquitos and of tiheir 

zoite ark. 

)loiogicat sildits, siltr it itl"i~ lits iIl,(cstigtti< of the relationship


lbc tw c e'nIll o u la t i<) n i tt( dic ccl(r a wt tw o(d irtcct flt(c o)f
 

spor t itd i tilMt prltlittcers fhimcntotitological and cpidc

l l t , tllt( asttt'tcs 


tt';tnsllissioll.
 

Vectorial (:ai),( it,,, iltj)ortattit aspect th;t t'('Is to lbc studis anothirti 

ted silce iII scvrtl eilieiic ,at;is tosc v htaves s~t,<no)t becn
I still

Clearvly dowt-r1t1i1 'tl.Inlfiact,vtcry fltth iskl.towvn (mitict,v'(ttorial ca]aci

ties of (iiI(cltit spelitS of ;(dalop)hlliits 10 i)itl l tht' itittivt local and 
s c'olti p t((icIIt il is sitm t't ( &l"as tl iltl wi ml tr alls 4df( lifl.'r m s p -t'cic's h imanl 
Inalartvit.
 

Ituilitt
It shl~o it 0i tI att i usi lg this tIitiittte a siigt tilCIoS
tt lSiIitit( totlIs]\' with 

1110111tCo()ltl I li •oitl thi'rtlatio)ltshilp ttn d)'~(iff,.wtclit 
(lttito tal lic S'tilto tliff-rcttt \llAb.li this way a 

t'('ht'tt','(c turt
 vCCit

tots anti di fiertiit Ialtiia spcics call be (:Isii tltitit. This infol-
Inlttio fi +
ttscltti sigi 

eradic;ttioin progratis w. wtilt 


call )e-(otli tit' ort".'letiail of Imosquito 
prottgrtts (irttettnti tIalaria
 

transmission blocking.
 
Ixpritimitttl rcst;Iti till 


)lt lowar 


hiasi thu itogical asptits (f, lit vctlor-pra
site relationship shmld also ltttvlit 1by,,il(listtofthiS li t. 

Dettctitn (of'Ati-Sporozoitc Antibodies 

We develope'd anl immnt itorid iolict i(';ssav Using tsantigeil tilesyn
thetic pcptide H-(Ast-Aii-,,s-i'ro) -OH I(NANP);j to study the speci
ficity of antiiodi's to P/tlip(rutm sporozolites fout, in tile sclt Iroin 
humans living inl an endcemit aica (the (atabia, West Alric.:). This pep
tide rt-presc-nts tile rel)e'atcI c'pIt(pc o)f' Il pornzo.itc. (C.S)the ci r-'tl pit;

tein 1 iaparum. "lh( sailtithti ttll .tIa W(i ttsted by indirect 
imifI llt01iu,)iCscCIIC (11''\) lisitilg glhit;lhylt\-Iitci spttrzoites, a 
method which revtitls anti)dies to thetpaisitc sui;tc titictlhirauie. Ve 
found a highly significaint pttsitiv ct,rrelation (r,=0.00871<0.00I) be
tween the results of die two assays, and showed that most antibolies 
detected Iy IFA werc in f"ict anti-(NANl);, since the I .Aitt every 
serum ,wils stiongly inhitbited Iby the synithetic peptide. The proportion 
of sera containing antihodies to (NANI); was agc-del edent, and 
reached 84% in samples [rorn adults older that 34 years, who are 
known to be more resistant to malaria inkf'c!i,. thtan younger individ
uals. 
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T hel tlL1(fis i II li t t it1111l ili.llaii t (i r l hilt
fl ig hpt~ighl t ~ dis it r t 

tItui 'll (iitiitp Iill ci iii i 151 liii s its
S s i\clii III it an it jtII i illi tijs 

lItIS i I t ; li I [-;
fih.\ ItIt-1 itNJ IICHI 1;11 11; 11 1 tyiI I[ Si i It i ; Il dItt twl It I I ()
 

Ihililtii ll li' I a ll-ii It-p 1(( liiii tIl tP /ui Sh li s i ' ~ 1- /r i(it ] illuit iit t) 

ill loI. iisi\NP) stl \-;(-2.-rdIit d \ l( N pn 'A.ic Nt wtg. p'A. (:iid Iis 

1.) /I l , I I.\N siitiui ,iuitl . S. Jld iust lxs." . 111 j ittis ilic
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Entomological Techniques to Assess 
the Efficacy of a Malaria Vaccine Trial 

in a Community 

Del)111111 I. ol1 loolo,").. UIdt.:Mc\I 

Deqrlmnln /i/iTola I '/Idie a fa l l,/o ,eInli/t'? I/ly 
I i)'+!/l H', 't 


I 111111111,III, .... 96i; 16 

if Iwhen ta lhuiintaiar 'l(l fulfills dtw ('tIteria o s;af an'';,uI efl''IcV
 
in (itliail t'ials, it will havv t 
 Ill.Ius
un felgon Ill trials in tillt'al po)tl
hlions wIhcrl its f(t,'llit\'would Ic tcsti'l Im.etoliimloi'al., ialIslitlogi-

IEh
lt,ml i l alP at altttrs t o ]Be(:tln sid elt'. 

A'stl(-,ttllildh tivc. Inalari:a \.;11u(trial o,all (.11(.( Ilhehld d'crea':se' 

sigii nitait or iossihly ('.;s(.(li t t.;Jiissio of -f:nua:u'ia in the pat'tiulalrlocaldity. whrtich l la IiIII t11chc' wd by'I lt 'u .tt'l(I'phasill i'11iatl ,C"
 

tionls itl\r t' s duritltiit us al 1,'anlstuinssimt Sa;Isoti. But sutess (of,a 
u prIt'O\VMtt(n'i lt io jIfot,-n 'al m h l t 1),I' utttlhess thtr is anll ' ltn'. (of 

5+(1;5 It.ra0 'V et' tti,"loht,-i tIllt;1ttij -oi( (lttti, loica it il('r('ittl' lhe.ditS 

iS a ('(bIttiiv ti)st'i'\'hatihli tial;,ria It,'a'IlI sisoll is is itll 'focal illl (hat Si 
nitt tl' l)(alsr' t,'.utl ils l ,tiJ iit ltiii ',t'i('5 icsll fill'rlt hO('lolities. 
'h litrtu ,01 e'tit' iil < p;utitii.s (d \,.t(.t5I~s ill tliet\i h c'litits (trial local
ity aunl t otl h1ia\it i \e-)to bc onsid t'.id. Tht '.tt'rial cipi'ity 
(VC ) dt'-fitlitgof< a\'it.'i(t it titl)(t' piotetntially iIf('i','( lites that will 
utittM Itt'IV !)(' dh 'i\tt'.-l bV thw ' tt'rs ltt upotl a sitigh host inl oe 
lay. In short, it is ( illy r'at(dp)o tutitlly ihfeu'ti,'e ('ontac'ts catusetl )V 

the ''t '-s. llc total \'('tor''i~ ](;t.lj ity aita given tihle and place. is thie 
sum of th" (I'otesPOlnding \'u'lot'iall cal'iti's of' all thte 'to, species 
atri tfltts lw trattstIjSSjOr potentil illtc ,teli. Th' vtt'oriall ctplac

tlsill
ity isa ( art'tt(.i v.II'h i,,(h(JtutdiltgLt)tp l tt(' Sittliltiolt, tti;IV be 
Used t(: 
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2. compa~ire Illtran14smi)ssion potet41ial ofI various species In ll a~rea; 
and
 

.dntif'y the peaik i ri.411441ssion ca it lo(a41.
S()44it i44 


\'ecloiaiI capaciy is it cliara ctrislic o411illosquilo p)opultion) re1aid to) 
tit!e eOolgica ll04 (1inS and1( l4)4\ bet a45ssese iii~cSp-ctive of wvhether
 

iIIIV (iIseS of, 14411114i,art. present at theI given)plac4e anid fine. A de!4cease
 

illSp)014)itc res144ill :1%\, riiti-ia4 Im il) y41relative 
14)i1con)trol !oeaiix
 
Call! be interpreted ;is illr \';4((illc (efc onl a411 adjustmnlerrhl e(o
fte'r n 

41141Capi)14i(ic ill illc two localities11(.
 

D~eecion oI' spo)4444414) ill
14 ) 445f4iI0C5- 1445 been4 fac4ili1tted by a
 
I4ctc4)41\ (N(ve44f)44lvlo 1,el44 i141(44)l444ic14 "' But
l'4e()I04 1l)4)1(in4.s. 
Ile( eI;45sitaillIellot for es14tiatio of1\'4e144il ca4paity (V\C() oa1 4440

(1141144 sJI(4ics is It satisfamlw. lhe (11455i(141 i114(io is based onl ic 
a4ssump4Jtion1 dim4 5144lvi\141/44o44,hity of,445 fllosu!))( is not4 related toI1age. 
1)14 ;It'4ll(4(,( ill I14w )44-Sclf silldvI ind4i(',414( Mill Ow probab141ility ' 
dilyx 541.1 i: i1)4444454j4itoces d(I(4 h4.(' xvillim4!,.rallicl. 11141) being (40!)
stait ;I,, (4ougtl byV iirlicr workurs. Bitse()i tis revisedl conlept, in 

It(.\\ I4l(i has4 buc41 J)44f)4\)*( 14)(5 j i44441 514l\i\444SlliJ) ill;I 14ntural 
pl at1)411441141itildI)44~l4i4\(4)411(44(l\ 4, f4i5 

NI Il .11 P~IntI (d 4 Xh)45)fl I (S 

Reiw d dii Il(\,4414 lite;41444C 40ii a;4I"11414lion. is a differnce of1 
oplinion 4(14(1 rIj 1.4444quj4it)) popuIla444451(to w 54 ri~shiS) 4 w.51cll 444 it t11 

tion) 45 4I(J)(4141e441t of144!, m. v;4ics xsiii 144. 'Ilie (114is,1 exper4imen'4t 
of' Rinssl and1(Rito4 (1912), m All, 1 *tU/l04l' 5e441i-141411ral (4o4(IjunderI4 
114)4)5ill NI;4(d14s ( 1 114). ti141511144(It(Ilo4114 arg4414441t ill bilv44u4 of' a 
constant4 (141th 4r41 I4VJ44tI4SiS ( PI 44e4g4i44 of'4)Nl;(l44441 wn452) 
ilhe fli4it(i)4o f 1(dhi vxf)(41444(4t bill1 rema4i)nd (4441\ili)cc ablout [it, 
co)4)5t144c4 441sI!,451 4414shi I 4 ( lit414 1age i44) 145544 li 144m. lli ove , which 
foirmedl (heC4444t4141 4 ()14441411 441 is (\144)si\c (pu414tit;1tive ep)iemiologica4l 

analyIst's and4( madwil4(441ti(;41 mod4lls. ,()I)ill t11(1other hand4( n44umb4er of, 
%V0Ikcrs14145 1(4(44141 C4\ II44( ind1(11i414!, that4 1144proba)l)iiV 4 S'Vi\'141va 
i1)mosqu(f4ito4es (lcunam5( "VIll aW-4 ill( Jplicn)0444r)444 has4 1)1(44 4)oliiced inl 
it nlumb1er of spv(tics iInllilng An(. 440111)/4UU' G iles, All. T1?h'/u/ni. An. cid/wi

filc an44%Cx. qn/lil fi ,ia44l(w(4.

14145 4i44( 
stand4 qI ()44trovvi4sy 44(444114144 114 

Ali4 (11(44 1)4)(4 ill 4144prvsr tstudi)s 44 4444tllt long
ill 444riitil pa1ttern4, and), if' leeS

s144\, th4e cXisti)4. proc4edur4es l4)4cStilil""titg 51445i\444SliJ and4( vectoriail 

caitJ14iiV of1I444)5411i144e should( be revsit(.( 14444ingV. The4 sturviv44ShiJ) 
or4 4I444t-ity l14ier4i 441lfl)/p/)'/'.) fC4)41415 was4 stud~iedI under1) two)(ilfcereit 
sets of, food4( (44ditiolls: (1I) blood feedinlg withiout sugar soltion41 and (2) 
blood feeding vvill) sugar~solution. Females feeding exclusively oi) llood 
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v.xIiihitcd a paticril (11' ( mistaill sillxI\ (Ir"llip/lIml-loll(v raw \\ till rcsprctI() auc. 'I'll(- I\ 1 1 m pallel"llmr\ m-ship ( uIxt. fdbmcd ;I Ivi'l-css
 

- Ibc dc( Illwd Amlt_ 
 ;I t"c(IIIII-trIC 1) I*t).,, I Cs- Im 1. Tllc 1114)1.1;1111N. 
oifflcill \\ I "'IlliLl 14) ill(. mit. fito I,rd h\ klisscl ;111(1 R to 1"), which 
lit-cdcd lm 111-11111111( Ir.jIljmIII;IH()Il (1) 111;1kc *1 1,111r.11. )it (hr whcr 
halld. 1( (m hh)(d I)III, ,Ilpplcl m-III 14)(Id 

;I 111(tr(AW. I.tl( Ili'll Im 1c;Iscd ;1 , A 1111c;iI. lum (h 

(Fil ,,. I mid _) . B''(11 III( - (I S1 pc( Ir', (.111. 11111111(ltlt ;III(I AII /Ipholsi) 
t-xlill)ltt.(l p'Itwills I)l I III\c . T ll( (Ir\ I fit.\,(. 

Ilm.,11 lr Ics lljll p.111rill. IIIII)k IlIc pI-()kIhIII(\ (d 
stll.\.I\ A dc( (I \\till 't" r . 'I It,- I,''Illp .111'(111 (d Illc (I;i(;l III Ih c 1%N.( 
cXpcrIIIIcIII , I It-III !\ , It III( )II-I Im c( I 111.11 1 If( ,III \ I\ , 11 Sh ip (ir Im 11.1;1111V 
p a lit-1 11( d lilt 1 (1111(4 C., %\'11 1111111rin I 1)\ ilw I\.pc (d It )( III I I 

'I'lic."t I-c'1111 " tI r it] (".111cw If 11 1 ( ( Irl (I. \\ h() ;Im cd III;Il 
I& IlIc I)II III,,. III(." lit I, hc .I I c 11 1-\I I I I I \1 ( If I I )h mI( I , r I m H If 
I I III.,, I- TIIc \1 II I i I , I I I \\ , I , ( Ii11)1rI,, I!Ic I I I I III c ; I 1 1) \ (II I I k I ; r 
dcI I\ rd it")III \ I]ii)i I, , mI h\ m kim- lit mim tl ,(-(rri mm.. (philt
If(r, ( :1)( ( III") III 1'., rkddr (pLIIII 1*111( thc [I(-( I;ti ()I'm cs, 

Ilmvrrs). FA IIIII)k , (d I)III(d 
 ',If( klw m"c( I \\III( It I(d) Ilm\(.1" If(. 

AlIkIllithr ;wd III(. Mus( 1(1;1(. (.Sl()-

CIN-1111.1w , rIIIpII;I"I/(.d (If(. w(IIIII-cIlIc n i (111)1,111( 11111,(-.',Illd III.( (,)I
as suppli-Illum.11\ 11)(d 1()l 

.171 h\ 
Russi-kind 6)(11(d IlIc 1fd1mvill" 1,(,;Is()Ils: 
M (111 III Irs III lit] 1)(11 ud s )I* IIIdI\Id IIaII\1,1(.l 
Im.illv(.1.611", ;l IcSI 1111w (III (- I( It 'I 1111111 llmll Arr;ld\ ImIllicd 
(im bv NLwdmI.IId. \ Hll :1dc( III pylikilim), ( ;11(li;ll)lllt\l 
was l1kcI\ to br 1,11pim cd dir cild III IIIc (()Il(jll lit(-: (2) mos 
(Illilocs Wcrr pcIII;lps fill[ adc(III;IwI\. wlilt ;I Itmd 
sillcr ;I It.w pc(ri (11."lic" Nv*!III "!Ium. "(dmi-)I ;I %;I I Ildd 10 x N) x 
10 It-cl ) InIqlIt lit,( bc 

1ccallsc ()I this (mwcpIII;tI III (If(. (IIIdcr,(;IIIdIII.L' (dilic 
ity paticril I& Ilic rxisling pl-m c(lurc II)r cs(IIIIallng 
billly (d sur\ ],\.;tl and cXpc( imi( % ()I' Illt- ()\,(-I (]fit(- (Nhcdmiald. 1(1,52)
has (() bc reviscd ac( m(filig I() dw ltdlmvllu cXpl.c.SsImis, which apply 
bec; I I Ise (d (h c I I I Iu,I I. Irk ItI() I Is II I p bc IwccI I I\ and ;I gc (days):' 

MaXIIIIIIIII III'C (IFAge (d Individuals III a I.,41(wi = 1/1) days, where 1) is 
a liegalivc Sl()I)(- (Iftlic rugf-c"SIMI.
 
Wlicil Io =: I (i.c. , wIlt-11 sill-vivm-slilp is takcii as pn)portions), thcn:
 
LAIC CNIRTIMIL'N' M Ill(' bCgiIIIIIIlq 0I ;1('011011: c,, 1/21);
 
Proportion surviving through -11" days: III = I I)II; 
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l',StiIif1i Io (d\'A'C and Siiivivorsliip of \lsqtlifis iii Natir 

ltlc i i ifs loo ia iff' itffffifi l e f4 iit aduliti' tiftft ( a w it'ijffilar ilfi4 

SIi I U-tit i lli fflit' tiit a i il lt ionit (d) lit full -iftit)h tf n IIaiff t ll 

has mifit.~ ittfli' thifofits I'lc itll ttNf1985 )."t'tftff jti ftii 

it nct in. l 

1ff I'l Ittiif V.(ill Is jiti tl~tii f( p cllt i - i(dJ 1 f id ilt' tfa IffVt' Nia l i 

'Ilft irtt(i illtd lmift'ti wasfi. ii i ll c ttptfc iittf't If a 

Illlatf o[fi lt'(f IttfttfltI MIii (d a\ii>ftN ufifi ll i I _jvc't [(ilt\ t lilifjtl 

thougt h ifhtfVist a fitlt(- 11Iiiuitlt t" tnd ffliiif lwi t ll' w ;ilit(yt i u ilt' 

l111)t 1Nf1 i t (INdli,," I I( ;zId f(it i If (,\,; I.jf t I . 2'i ini t I ~ f it t. t f(Ii i 1 '1'1 it' 

~Inlio i \( i)% If ir d~illiti I f fit tdiftiifdwtiii if. fi ij %~al ili\S ytth 

oi ifgollt' i ut Iy s i(fiStilphwtOf flt fit iii 1 ist rclVN if Ilw r ft its 

ph loSftf.igial i iii t ttff bage Mi lt i allffJ.fitlf cI];n,Ic Ittlff' f i lffiilf llag 
('('N \ififtg I iiti f iNSi" ttra ittfii( ci it'NilfN. hit i I itu daifhilul f 

tIillt . tiN rmcllf\ ils itliltrNfiljw l~fr;iJ . I 1i Nt'Ifiii-dlfai (f td l(iifjtillia 

Uk'ra ttbalijlin aut11h 198,2- A I-p-~lii Ic wmIch ()Id'uring Sfllili;il/S 

bl ftlhtws: 
d0 fi'ht' ii's bgolcm nliii yflit', hrcuc'ncvl il;Iih lv~iclcs lisi blii'oi'a 

seists oh doi'sr dk(a as(lsiildb wIn il y( (v roa 
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TABsLE~.1. Agt'-gradli ga sitrvivorship l)'IC I~tfcs fAh.'u,,I OilUr,hI v InlowllI amc'
 
pImysi(ohogh:c
oill l;agv stroiut('t u d(,cd 1'roi~ll litIIlllhi-', o(\atliolIdliala~ li(ns ill 

cli'trt'tlti\c g olli) oIf9 l cll 9(ltc( kl w( l ,11 ilhl\ ;ilii wrI ; Is fIorln'r Iu1hly, 

. 111h) /11n,. 1. './ .\' Df) .1al 'In". t 
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Served'(. III other1 wordis, this block suliniarizcs dict IIloliilli'lv c

(jLJCII\' (IiStl'ilItll of'1CH ICS, bV f)1IV\Si4o4gi4.4i ;1gt'. 
* 'Iiit( S4'('o1tloc~)k shlow\s 11Illi't' I't'(c1lllIC5e (Ij, ciassillidy lj\' 

t4'opic priods'44f (XK). lit 441i4'I vor4ls, (is 1)1()(-k stmi1111iryis 1ilt. 
Il110111i11V ('14011 IV filiIVvdsliuln b )1Sioio(gc;1i ag' a4s 

asclldit'h4 ()Ifvt145 .1444, a (llml kiOls. 

* The4 O11r't bliock cons~ists ()I' I554115 (mIllonf11i11\ 4'51li1,I1C of, suI\'\Ol' 
Sip!(Sd(I (I te 51)t'(it'5 Is 0i)I,4114'( 1)5' flict.11 I'14'55j41l of()I1 , oil 
( K), whereyI'( (1') fill' prI44pmI'ioll stir\ Ivilig. and1 \ Nit= , for* \\'4l'll 

ti bc4h II()i15 'is ri- I. ) and fo 111011 s (N44x. ai. ). il)Incl'II 

11011 (i).. fit(i mIani.I 44 . /1) ()1 1/21)). Mci~c1n ;ii' (wich '4al 

Ill(t;ll 444) .1 tills (1154) is (114' pilipl cI intoi o(d surv'sivor'ship) and1 
litit' 51\'osI)is ( 440SIi( nid 1( \ M.N. ias a 11iocl' finl liii of ag. 
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"ITALE 2. Vectoral capacity (\7C) oflAn. culicfticirt by month, estimated using two alternative
estimates of stu'vival rate of fcnales: VC, using sturvivorship estimated as a linear function 
of age expressed as a constant daily decrease in population ( 1), in '"lble 1);and VC., using
strvivoiship estinimated as an exponential function of age expressedI as a constant probability
 
ofdaily survival (P in"lablc I )
 

ma"' t p. : UC,
AJhoth 71 ItBI a (.V]O) (C) (- ) P (xli ') (xlO3 ) 

Mar. 0. 040  - (..4)010 0.01(0 
Apr. 0.13 2 .)I 1 .0055 .0039 26.4 9.0 15-i .71 0.000 0.001.\Ia\ 0..57 2 .011 (4455 .0172 30.9 7.0 .09)) 7- O.035 0.007
Juln. 1.12 2 .011 .11055 . 339 33.4 6.4 .157 .(1 0.000 0.003
,Jul. 5.()1 2 .0 11 .) )55 .1788 32.3 6. .150 .60 0.000 0.010 
Aug. 10.11 2 0 11 .05.5 .3058 31 .- 7.0 .129 .64 0.115 0.030
Sep. 6.01 2 .011 .(055 .1818 30.2 7 3 .1 10 .67 0.163 0.024 
Oct. 4.83 2 .I 1 .0055 .0251 26.1 9.2 .067 .74 0.072 0.005Nov. 5.403 3 .M1 t .4)37 .06376 22.8 12.5 .1)59 .82 0.150 0.029 
Dec. 1.58 3 .4411 .0437 .0212 19.7' 20 .0,16 .85 0.018 0.005
Jan. .()I .00370. 65 3 1 .0087 15.5 >140 .0-2 .87 0.000 0.000 
Feh. (.0) -  - - (10(1 0.000 

11iail ti}Id oi"|hI = w| rllighl i. 
il1= N o. Ilclt IIIsm- llsqioc/tri'£ [i 

gc = du|'aniin of goorophlic (yhIt(=flcucT'(ly"I bit;1nq).N= h1anf
H |l blood indcxithropophagic idex)
 

a = (HBI/ge) (= frcqueine" of hunitait bitiog.. 
= daily 'im p111j).tnoatt ll l' (.Avetlg of tac nn.t uIt-lw v ttl tXitiUit and he mean daily oininitum).

duratiot
1 i of sporogonic (vl in day:-for If.viPax. Thus "cciorial (apacity of various anophelines has been 
cstiinawd in tcers of Plz. v.x 

1), daily /ccteasc il population of t'mais ( frotiTltlc t).
P priobability of daily survival (from ilTl 1). 

ma-(1-)[1).5 Ima'(1-m) itta- 1"' 
VC, =,,(= 
 = __
 

b 2) -log. 11
 



tTAttLE 3. Summary of'the vectorial capaicity esti llate (xl0 ) of'the cornmton anophelines, by
species, mlonth ain Mltho(lof estittition (\ Whell I ,b)ibjdiitV Of survival is considered to 
decrease with age and VC, i'p-obabilit . oft(Itilv Surtvival is assutIIc(l to he COnstant)* 

All A it. A17n. .-171.An 
tgITH[Il, Hl)i"(l(I put hrt7177M ,b t761l~ali,
Ill'/,t~ 


Aoilth 
 I " I I " I " *(. 1 ".. 1 ". I"C I IC, "C, F'C 

Mar. 1.0() .0) (0.00 (4 0.11 0 0.00().)00 0).02 (1 (.0 0.4)) 0.00 0.02 
A pr. 44(1 0.(7- (.)( .)4o1 1).()( J ) 0.0() 1.()1 0.0 1.;0 ().()( 0.21)0.1 (1 

.lav 
 )00) 1.I1 4.35 0.07 2.60 . .06 0.37 110()0 ..1 1 4.11 4.90 
Jiun. .)0) 2. m8 41.(14 .3 1.57 1.8:; 0 ()1 (45 0.01)0 .0 1.58 :,.99 

H) 3.7 

Ag. .29 3.47 I. I5 0.: 4. 9 0.) (.2-II4 


Jul. 0).00) ( ().1(M)t ) 1 ).
2
T 1.114O 0.21 0.00) 0.12 1.95 4.07 

0.00 ().08 1.69 -4.5-4 
Sep. 0..55 2.,88 1.63 0).24 2;..17 5.74 4 l1 .019 0.()() 0.1(0 25.73 9.0)5 
Oct. ().()1() 0.4Pi .72 115 01.(10 1. 22 0041 00.44 0114.08 41.72 (0.87
Nov. 0.1(4 .17 1..7() ( )." (.M)i ().2()0.10 0.1 1 1.39) 0.09 1.89 0.66 
Dec. .O0) 1.113 1 8.8 (1.115 ().()(1 (1.112 11.10 401)40 11.o11 0.01 1.18 (.11 
Jan. . . 0 ( .()() ().4() 41.44) .0.00 .)4() .0)-00 (). ()0.44() 0 ( () 0.00
 
Fob. 0.00 ().()()01.004) 4.00 1
H4.4M) ().4400 14.4(1004.()() ().41 00 0 .00 0.00
 

Total 44.181 14.17 5.53 1.14 28.519 1-1.8 f)0.911). 0).9 038 36.75 28.45 
Ratio 
VC:/VC2 0.08 -.85 1.( 1.56) 1.0 1.29 

R/alai, rccto rzal (apuacmi 01tc 'pecci 

vc' 2.15 1-4.18 73.31 3.59 1.00 
"C 26.76 3.010 41.7- 2.37 1.00 

figures for VC, and VC_,are takcn from ible 2, tralnsforiuned i o xl '. 
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Oil tilet other ha~ndle v11'ci lil! (capacityusft (ates accordin to1filthe 

weighs nii nnmllsii i((11 esl :u1( idsuvtvllsliI. Thlil alisiilstoll Jpot.i
tfl~ ofda spccies (V(n) (ic rete- has a fImsilivI' vallic vitll (Nll 

dile fhot-thy Skifll lttiI M~lali (lone1-july) wlitil stttyilmshlijI wasI tll) low, 

\letIsrl ofvalnd lxir\l ilsipi~a 11)11~ 111101W Th1i~il(ssf lat, dm-Illplil 

ficme tiaaaii spu \l(I i t) 11 iii h itli il 11 111k ilo Illativei 

i ra1-mt~ ('i w t 3)-nmAllnid iis illsjittislisollfhl. lpi~eoPuli, ri lscIaitil 
tiiliiilla ligt XIi dmscn V1( : csfing (s wll bci to v riate 

w)h i f Imll I bthiil.is~li lttt~Ilii hot Sc itiian1'palilcm 1he (dJ11l\')aii (111
 
dellic(ill il ra kriit c(;In.-pil) . ')Ise l)'liilwd alt illc ful
 

I'gtl'Scents~o aplai~iac iiailsiIiisllnr;[i ()It Ill.i ilmlr%, i()l Itis theml 

to xli na"rl %(.noinI, rurilfmal Il~jlbling t( dcki'( Sarlaleoiernir 

In'r of , dwllml)ill l itllliii c prina 17.18 m c~ilalnliil c l
 
by V(n ml (ilarcia ( V( l)vc revse sio
esi)\illal' elial tY ;'verl 

hu.tiiasnot theIv Imv ~clssmailivc (ale 3 t1)l'reglide el wi h screasonal. 
incjirlnee o tiilti Ite a~ndn as detrmined byarasisionogial
bSratil (Tal ble 41). n 'Iiablec
data showVi isrefleIct hei montlittng 

dnce (ifari)a;I ri.'Ihe yearsn and all1969 199,whrrn(My ae gropsatr 



I'\1I.-F 4. Prevalence of'aalaria in ShcikihutaIa distist, as recrdvd Im thet disIrict :hial 'ia contri de'partment. Sheikhapura, by month

(pv = 'asmodiurn :,iax: pft= Pfiolcqpmrnm: Exam. = N(.. evxlnintd +vc = No. positivc; PR % parisite ratc %)
 

1982 9I 19,9 19791981 

Il7/lh (/,v +/4) *l//a",i', (I) 
 '., P/i .I aIll,' (1' +/I/) AI 4,C. (pr + pf)
 

Month i Exam. +z c 
 lxam.1'l E +'," .eI/ i L'.vad +m' t'l R t'-); +z?' I'r ' Exam. +i r 111 % 

Jan. 2) I .1.off 44 18 2 0.(5 620)7 7 ( . 11 1 32 4).(i4) 434;6 1 0.020. 
Feb. 22 0 4.00 -561 04()1) 1.1.152 f)( ,1451 (.00 io 18i o 0.00N a1 66 0.00 -716 :; ().()i P I1 1 0.4 7-1 6 ( 04.401) 5262 .1 04.08Apr. 352 (.2, G180 ( 00 7310 '2 f4;(11 7(0144 ( (W;( 1.71 3 4.07
May 275 - 1.45 6154 0 440f i7f,; I-I (). 1.4 6761 t 1 .(4 4984.M 28 0 .56Jun. 60 2 :.:;3 :;287 1 ( o.0( 3711 12 0."2 5585 2 ..04 :720 244 4.54 
Jul. :35 2 5.71 :.5:12 1) 0. 0 3255 22 .6, 576h8 0.442 4282 3 4.07Aug. 61 3 4.92 35 - 7 0.141:444 I 1-t r:; 73()5 50 .6 8 .1148 6 0.14Sep. 113 13 11.5(0 120(64 .5 (.7 4)ofi75 4()- I I 14'282 611 -1.28 6 72 128 2.11Oct. 276 27 1.78 8927 60 0. 07 I 1-185 'O 2.1' l 1754 8 1354 7./4 7459 412 5.52Nov. 218 21 9.63 5757 -q (. ,5 I271 :i J)12 1_ 4)4)8 -t.89 7369 416 5.58
Dec. 58 10 17.20 5685 l4s (.32 64(m4) 2.1. 3.847 1 17:)2 125 1.4)7 53()- 10 2.02 

Ibtal 1561 84 5.38 74,875 18- ( .2h 778:; I 1 I.12. 117793 2421 2.:() 1475 1130 1.44 

The reasins f(r lo king i tio of both xis ix .tdini iit'l 111l.i,ia ill i 'Ill', i i-,l I( (Ikic 5 is l#4 )
4 and 147944 :ia i inlli' 4lwtvi.Assmrption. NhIa'tlrlv ti lltt- c1 itliri.a.tntiatiidof 1i i ll si'tcI o)f4llt (Ihitig)(1, '1 .6 t isvt tr a' sufii\anConclumin. Rise ill 4Ii'Vaitl(i l mttiiSliS p.li b"riili.r 'Ii I )' i - it lilSt flilt l1iiill 'la soitoiai .c ii4 itidit li v ill -. m aniid (ritinitst Ill(o iid

l)ccetmix-r. 
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included, wcre sclectcd becatisv ill Imill llIVsC Y,,, lls(d, malaria was 

rcstirging afier remaining ;1( liegligibIc low N-vels for a fcxv ycars,
whel-cby Illost (dilic casvs (cvc1l vivax cascs) most pmbably pri
lilary infections sim c 1-clapses llills( ll lvc dicd mll by that lillic. 

Similarly, high V( :-,(but Iml V( :1) csiinutics I'm, An. annularis sceni to 
be IllisIcadilig bccausc dicy arc llm ( misisicill with pivviolls information 
oil the spt,( as this owsquilt) is Iml ill( hldcd ill illc list tdcollfirilled 
OY Slispc :lcd vccows ill dic regimi. '" 

Bascd (III dirsc cvidcliccs. i( lilay bu cmidlidt'd that ill(. n-vised 
llic(liml fi), cs(imatioll (d,vc( torial caparily 1,V( :1 provides Illorc logical
and 1-clial'it. c.slilliaws 111;Ill llic classical Illcit, 

:m1clusiolls 

0 	 ( :mlsidcratioll (d,vccnwial c;Ipa( itirs almig, with Ill(- spm-ozoile ratc-S 
is licccssarv fi)). a (,11lm 11(d(jgi( 11 oI' (lic elfica(w of' 

Nlmlilwillt,,, p1m)Z()il(- rales ;Ilmlc would llot 
bc climigh. 

0 The 1.(.\.is(.(l locOmd fm uslimmiml Id vc( nwial , ;1pa( ily sccols to bc a 
significant riliclit 111)(111 Ow ( lassi( al Illctlud Illd \mIlld thus 
pi-m -idc a bum -1. (d (lic 111;11;11 ia li lllslllissioll ;m t(-lI(i;ll ill a 
('01111111111ilv. 

* 	 Qualilit;l1i vc ;l."Scssillcill (d (lic cm illm licill \ .11i;il,](.s I'm- loal;Iri;l vcc
(orial capa( i(y is ;I 1:11mrimis pn)( css, which iliv, 'k I's llioni(ol-ing Scv
cra] variabirs ;1(n-g(dal. illlcr\ As !'y (raillcd p-l-s(In.". But cXpri-iclicc 
shows that lw() rcrmils I all 11;I11(flc Ille j(d) ill all avcragc villagc ()I'
about 1-500 Implihtioll. 

al data ( \ c( mrial (;1p;wily (-S(Ilil;ll(.s and siml-ozoitc 
rales) ;Ilmig, %vitll pal-&Sito)(Igical dala, 1,rmll :1vaccilic-trial locality
and a cm)(1-411 1()( alil . will 11(ycltilly Icad (() a Cairly accuratc Judge
incni almm thc clicci td:hc \,;I(.( illv [rial (III malaria trallsillissi "n. 
1drillific;Ilioll ;111(1 (plaillific;1(ioll I&Illc vaccilic clYcc( wmild bv WHY 
cull NvIlt-re wllcr cmiti-ol 111casurus (r.g., insccticidcs) arc als() being
liscd "itill(. sallic tillic. 
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. F~pidtcluioloi i;a ill ShviklitipuraI1. M ashall, If. 19(26 alassss liu l of u;niJal 
and Sialko districts, V cst Plkistan, (liltii. Ill']1-62. A'a/, ali /. 111th. 
12:1 1 -11 . 

19. WI 10. 1977. \"VI()IRciRiit li ) iut t Itc Nhliitat i iti. Atmi. Rt.port
ol'thc lDirtc lot-, 1976- 77..-\lcxandrilt, ILqvpt. 

l,'\ EN)IX I 

1.0 

I na aprch 

b =Slope = daily loss inRv 05 population 

.-I 6-4 

1.0/b 

Age (days} 

M axim um lil'V it,i cohojt 1/1)(1;1\s (1)bt'ing aII'g;tti\ q.). 
IExpetalhlol ot'lilt. al Ithebgilming ol'a colhor (ildtlll lt-gl''ne() 

(c,= /I i.t., total time lived/No, i. it,-begin
ning) 1/21b I)wtiaus' 1, =, l/b)( 1)(1/2) and I,= 

Proporlionlit' /ig " = II l= thlo,Ih "it d 

(becauise y = at+ bx; ill flit, lU~~l si|llliOII al= I anod x = 11). 

I 
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,xPotallUU ol /,/;flr -I/, - a Y~ I /h - ni)( I I-ii)( 112) =(I - l )/21)
IAlli 

SottII, cXp)It'.~imI pi"/4I1g, P is cdI~tbN. (I bI)/2b muid 1tn uI-(%cd fInnMtmia 
IMt (t(. \(t-tlirla (;iJaaitv V( :,dilf-- IromtIh ti I;asi,I Inalot (V(1 as tatadt: 

21) 



Seroepidemiology of Malaria 
SA\AN..\' THA AI(iNiJ 

i)'pal 1111ri/ j uu/ji ldr 1iminn u ) 

FatuIitd/ /hA/i)lU/I, I,(tit, 
.1a/idu/! t 'I irt i/p 

4I2016 Ra/tilhi Rd!., I)'UflVAi/ 1/400, 7Il had 

Thenee 1,1 liltvcy jun(VI of ajltiia has bee~~nl wehill 

appeiated tIit iisti in gi~ a 5t i tisili tiitivl(d surveiy provuies 

wihniy atil ()III indttaiiidual ii ia ct i i ln t iV.Iiile il l- ejtiie 

dcvriic laitcis Miiis dagn,-il iiiuiiiiiiohtl olliplc byiparasitlogicale 

vav. aTus pustui iti I hmd u.t- whrtichiti pjivis I iti pott
lv1cit dahta ix.O tii pcitay 11;1i pan. i heuehn'elvicIlc itSjii(d Iini, It 

c se1( nI sutjleuittgofi1iaria,i -i siusmsnubyiiaisc iiil 1972 b 
andbye h mranlt iolnia anllows:'- ml, ntrlltiorid (deat ds 
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c'ieS prI'f\'icff (ill jparticlI.f 114-sf)(ifi( indifcs).
 
b). 16 mmw15 (llif)4 in 
 fl4If tihIta 

dJuring 01. afiI(IlIfiaaf ;lflion 


d (Wgll of ImifIlimsShfm,lSliI 

ff~(!or~lcntro llilfls 
c. It6 pl-111i1 specific cpjillif)Ifgir;Il asscssillll of Ililrii-('g , to) 

II~ilinceIi fna ar(ionl(Iliti1411 sollleidild f Illict ffl Ill)idr514M 
1 to111r1a an 5.m (cllf an 1)Io io n lr 

d. Hf6 f5('-l(1((;ljflfaio m~ i iial -iffi, ;Ic)0ill withl(cS, tot 
makilria1f cI il l durlin i~tllcMI lffl s lag l ofi ilr; control pr. 

Ill lif ff ill lili 01afrf1(lasI
 
it .\ilf cac 1111 (lciiflll~fiand llfffnficf I~iI 
 Jfitlill s\'lllJ)1011f-s, of il 

1. ( Iff mIfld dwf if(llo ')Jof lllff i~ npalsM I)S~~t'hwii yliton tic 

l.si \ lif4f-fIK(k offilorigilfff (fllf'f I cilfeS and 

2.tt (f 11. 1iff ( 111f\f)fff Spf.-ifffff Ifm- ffsff f~fiIn~~I hil ~h 

bc (f I f, \N ili If ;Il i p il \f\i(\\ (df dil I 15.s1f1Iic f 11il1 g141115ic ofI It( com

lilc ( ;lffillr-llff lnlllI ;S ill 14clllclIif fllilenlr Iorff c cotIccI 
[111)1)1( of sillII. ( )nt- IpiIllriliflranspor 101ff with 1 dI lill((f of1 1.1I 
nun11 111f af lflltl 4ff 75 nun~f "fil tl' tipf ff 701 pi1 f whlkflood )10. It' a 
larger Sf IS'Ii 1114is liorl (' . II15 afilliry 11 c ) I- it arlger' I ut Iikc 'ille
sf11 lubc capac (dff25ffwith (ity JAIal bcIt115ff . The shouSld~IbcI cliri '

pJahilllI scclioll is M('d;fi d endsll and(1siolfd(.
 
Th filicI' paliJt lf'clflfitftf(call bc~(I follf 
 by\ alin 51g a prei'sely 

Illca~Stl 15( (jili tr of f1 ld '.1.q., byS inc llsoff af1)111111l11(o1( i Ilif'I'ItifJ 
Jpif)cI If II)I Ill(fill('ljpilpcI.
(n, simlyf)\ byv al~fllow n lootof If oa1:k ff11flIl 

pre 1s f.g.a[cai 
 14.. ii Ic ff1 12 uitI fffilter papcrI, andl( fdry." 

:3. T~t Ius.! ill .Sc')lcpidcIIliilhg\' 

3. 1 Scllfgiciil tests for' blood1( stage4s. 
3. 1.1 lists ind~i('itjvC (if llliif'i exJptrieccill()1 not) relalted to pro

3. 1. 1. I Pilk/am m
 
~3.1.1.1.1 Indirect fliuorscen~t aib odly test (1FA).
 



552 Srt xr.i .:sFOR V.:CIN. litALS 11 

Both thick and thin blood smears anibt) us'd, iitndhoiohlg(,11s p
cies of parasites are l'u )lilliell(li. lor preparaiioi of l" il1lUfl 

slides, (Lilhuird p',asitrs using a ciatthl jar chli v can be tsed.i 
ltfore tief ( (din lilr, cO titlum ,is of pil'iasit other Slpecies of(111t1it s,
Ipl si od i ac m,i ldb c'l sed is S u b titu ti o,n,v.g . , d arn.idd P1: vv1*,, 

but th r
te Io)hmigir popular. 

Ito I1:,\ has meritstest ind limitations as ftllows: 

N erits (t ill tsl 
a. The re.'llrltiolt of com paurabli baitches of antigen is relatively 
simle. 

wvle fctcd( cll, as1). lh jt(d ii'oIl)thto ically idhliliflillh., is used 
anlige. 
c. Tle ((t. (ci (d, )v an )- colitXesiticall lhf(t Itltlihiia Individual 
itunitv. 

d. The te:'lisadh'quiliy :.:lsjiV\c.
 

c. At hligher titcs, [he tcst is virtt;hlIv always specific fOr iralaria and 
sotn) tilics can bl,'titl- td it licic w sp ,cics lpivalclite. 

a.Tle realing of tesnlts is Stlh),rctiv at resitt . 
I). Maliia lirsitei it',l (i ocasim)tallv give negative reactions. 
This has been ,)bscrv'cd especialy wvith childrell. 

c. The necetssityv w al vxpel'sivc tliioicsceit ti0c,'oscope and trained 
perlSolnel ias its list, (l-tcI)l)ed lail) latorics.to lilnit Io \velh 

3.1.1.1.2 Indirect hIdm ragglutinatim (11-1A) tvst. 
Tle antigen is preparelr 'luitl palasit(c( cells Iltaiil, illschizont or 

inerozoites stages. l'tasitized cells catllbe cicentrate( by Percoll gra
dierit celntrifulgalloll d then free(l flol conltaminating red blood cells 
by sapolin lysis or hypotonic lvsis with triton X-100. According to 
Kagan, treat itntt with distilled water containing 0.01 % triton X- 100 
pro)duLed thi. highest recovery' of thlle p)itrIsites. Soluleh antigen f1om 
the parasites carl be ohtaim'd )ysv\(lil] tvch(liifu;c iIncliding pressure 
disruption, rceated freezing and ttlwirig, lissue' grinding, anrd sonica
tiol. 
The ;antigeit is then ursed to seIsitize gLiMll-alldeliydC fixed human 

group "0" cells, or sheep red blood cells with or withouit pyr,'Vic alde
"'
 hyde followed by the prescribed plrocedures. . The no,-specific anti

body can be removed during the test perf)rraice by mixing 50 MI of 
plasma or serum saml)le diluted 1:10 with ;in equal volume of control 
red cell suspension in !ouble strength illthe first row of'the microtiter 
plate, followed by a brief shaking and incubation at room temperature
for 1 hour. The control cells will then st-diment to the bottom of the well, 
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and a 25 /4l aliquot call then be taken to Initiate a two-fc6ld se I dilution 
follovT(I by tIl, usual procedure of the test. The IFHA test has -,"rits and 
limitations as fotlh vs:l 

NIenits 
a. lhe test is simple I(, (arY out, and I) specialized equipiint or 
highly qualifid i)trs11e arr needed.
 
I). Tih test is adt(-lquaely san:tid'' o)dluil)lei,
ait r and it rarely 
gives Gals, po)sitiv reactitis. 
u. Lalq t liIIum rs)( sti'I (all asily, bc handh(l in this It'st. 
(d. l'hrtt'q tiaienits c I,btcl l)litdltl in ; o,(trl lahoratory and cail 
btc uscd in IIMIy ;aetas, tllts ;t(hiviig atconsi(deral)le deree of, om
ltItlihilityV. 

c. Tlc t'st is cnliiientlv suitl !' l it lchlI l1tist l can bc 1ikA iind;I('(ion011 the rcstults (I llt thc, Slw a n.I (' fdltc 'tt..+';t 

;Illl bcf. Tht+ lra clls cai Itt st a Niiill spatc andfo ciall lIt tiralislorited 

(csl\. 

au. Mlai t Xstt, i, rri , tS la l e' tii-vior itals i-dOhlinfvi tduring thl( Initia ;latk. can show ,, cv rctclhmls [() thtc tcst. 

l). ;intuill v ati i : ll ther ls. c ;Il drasticallyre'sults. lw c,'xtract uscd' ol ltaills a the];trl+c lntillbcr (ofdilft'rcml ant[+ 
gc'Is (dl unlkno n1( i\",sIh()chcjjiuC;i IliIIltXr ;IId v rI- tI[InMi; (WIII()( III) hv 
'tc ll s ol'f tic tcInl~ llaIra';d I() a ];-ch-l iI ab:.;o)-llio ( )I c)cr'~l
lainla;migcxl 1t) Ilh' red IcA]s. 

c. Tlie art irportanti dil'ft'(,.h(es in ihe prcparatioli of reagenis and 
inl th,- l)(ifrlhmabue. anl readilg (d Ilc iests in lit nt laboratorics. 
di. Antige ate, av;111 flalcmlm)oly a few centr.s. 

3 1 . .I .'i FI ISA 

Applicatioi (of I' IS,\ forldiagtlosis ()I lialaria was first relitlo'ted by
Voller inl 1975 using P? i,!nwr.tIz aniigell. Subseqtiently the a !:igen 
tuie wsIpr<. l-ud fit n .f/illcipartm inlectcd blood of Aotts monkeys
with parasitaeniit taver 2(1%. AntigtIs f'rctl cilturtd )arasites canl also 
be used. 1: Iarasjtjzc(t cells can be oncentrated fly Pcrtoll gradient cen
trifugation and coltalltinating led blood cells teinoved Iy sapolni lysis 
or by hIvDotloIIt solution in the prestlce of tetergeltl. 'Ihit test is ptr 
formed Ilsilng ltl- StIitda'd tetchnique. FLISA hits merits and limiations 
as follows: 

Merits 
a. The test is very Sensitive, being clotse to that of RIA, and specific.
b. 'he test is simple to perform, and thus can be Carried out in the 
fuild. No highly qualified personnel are needed. 
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c. Large numbers of sera can easily bc handled. 
d. Only small amounts of antigen arc iet-quired per test. 

Disadvantages 
a. If a singlh dilution is used and( the resul is expressed as ELISA 
value it is necessary to read tle resuhs using an I ISA reader which 
is expensive, and the equipment is too delicate to tolerate traveling in 
the field. If several serial dilutions are t I()be made, :he results will be 
expressed in titers, reading (f which cai hc done with natked eyes. 
Nevertheless i, is rather dificult to read the end point without an 
ELISA reader. 
b. The antigens are available only fiiilu a few ceitres. 
c. Inherent prolhins related to plate to plaite variations.
 
d. The extract used contains a large nuilbtei ofd dififelient antigens of
 
unknown physicochetnical nilire, which have different binding
 
properitics to tIle lplate. Thus snall \'ariatio I in tle test pirocedure cal
 
aftdCt the rcsulhs d,'asticallh.
 

3.1.1.1.4 O ther tests.
 
Gel difftsion test, colinteitiI1hIoclcctro)horcsis, and radioinin

noassay have been used, hut their inherent disadvalitages have pre
cluded their CxtenIsive Ises ill serocl)itcniology of" ,tnalaria. Published 
reports using tliese tests are litiited. 

3.1.1.2 Pt a. 
IFA, 11 IA tests. and 1I1ISA have been used for lete'tion of anibocy 

against P vIvax. Because of' tIh unavailability of the continuous i tilro 
culture techniqtte for these p;arasites, the antigens used in the pub)lished 
reports wre derived fromi the blood of patients with vivax malaria, 
from exlerulneilal animals, e.g. Autos ,monkeys with P vtax infih.c
tions, or nion-Iuan plasitiodia, e.g., 1 crnmwl,,i, aind P? Av/.,I'.HI-1

9 

Rccently, IF,\ test using 1) tiax infected cells fo short-term culture 
has bet'en developed (Broekehnult et al., 1984, Faculty of Sciene, Mahi
dol hijivcrsiy, personal communication). It is foreseeable that in the 
near ftltr, anltigens f'roi the short-term culturc ofP vivax or f'rom par
asites enrichel ftrt peripheral blood froi ,a0aria patients will be 
availabhc so that imilrnventent of techniques like IHA and ELISA will 
be made for a better dctection o(fantibody against P I'i,,ax. 

3.1.2 Candidate tests tr "potcctivC' itotnity. 
3. 1.2.1 "listinteracting with extra-cclllar Inerozoites. 
The antibody can act by inhibition cdftierozoite invasion, merozoite 

clustering, and inhibition of nerozoittc dispersal.20-
23 Nerozoite inva

sion inhibition has lcen shown to be species specific, not comlplement
dependent, and is mediated by 1gM and lgG and its (Fab')2 fragments 
but not its Fab fragment. I It is most active against homologous strain 
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than against the hcterologons strain. ' Merozoite inhibitory activity 
correlates with clinical immunity in 70-800% of human or monkcy sera 
studIie(l.d26 

3.1.2.2 lest olf intra-t rythrocytic death of'!nalar;ial airtasitcs.
 
Addition of human immune, scrairon 
 Sudlan to th1 culture of' Pf/ici

parun induccd "crisis" forI s.-'I 'is lr;Isit(ocilI cl'ct of i1ununt 
sera appears to he cotlfitl(fl only to certain geographical locations since 

SItilt ould 

death even though they psscsscl tncroz)itc invasiotn inhibitorv 


imn'ui staC Il'Cs, ln(lotncsiia, ('l11(1 t (tise ill[r;i-etytllrocVtic 

ac
,tiv it,.t .2 

3. 1.2.3 R(\(trsal of cytoaliehrcnc t.st
 
li'rythr(cyt(cs inlectcl 
with trophzoitcs (wrscliizmts (f P' /ha/i/iaru;l 

arc not nortally l)tscit illtite peril)hteral bhloodi but sc((tst'red(alotg
calillarics and vascitlr cells.'"' It htjs bet slowin re 'cntly;nof1rfhlial 
that 96-I0(01% of, aiiloltii(' tclanllia (clls bounl ith1(tied tu'cthro
cytes tmuch belctr thaln t(lothclial c(lls of, which only .1-59% werbo~undt. "' 11111u1n1 stcra rt'w'trt cvy)loadu't-twi,,atnd this;rec(tion .%,;s 

st rain spe(ific. 

3.1.2. 'I"lstsfor com)itlcd action (oalli boly and1v( clls. 
a. (.)l)sonizati n. Tl' \altle of ' lisolizati)n in lro)tti( against 

nialatia has )cttll of, Solict ((i t. l)lssiv( • trallsfit (f itnlttItt(' sIt' . it: 
irodent malaria failcd to 'tdtlallc tIllc i'll diI"o chrate alc rof "(ra 
lal)cllcd iar~lsitizctl cells." Admiinistration of silica which destrolys pha
gocytic ('Is in vittro does ntot interkre with the rccovery frotil inaltaria of':
( ,c
v;I(T(in .:lMnI NIo1r<,oVCr', r' )v('rv fr-)nt nimi-h'thil PI )10(r/ii/
infe(C

tions (olinci!(d with (lcts(.(l anti-bacttial ;ctivitv of spleen. liver,
 
and pcrito n<ll rl ,ptiges.
l p :
 

In hutitin nlalaril,, it has l'C't rte ntl,, d tlnoItrSt;Io.l that p)0ly
Inorl)lucihclrcttkocvtes (1PNIN) frotn. 
 nirtal blood (ltliots lhagocy
toscd Pffilciparlum infectcd rcd loo)hd 'ells ,!1/11t)t arIgtrcr c(Cxt(t than 
nortmal red blood cells, the jihag Is bycytic activity gtltlireased 

inmmune sera but not by scta fr)ot individfual tecovering from a first 
acute P falciparum infction. The pllgoctosis c(ll:llCen(nt Was'ittcdi
ated by IgG and was indcpcndetnt of cotpicnlhnt ., 

b. Antibody depcndcnt c(ell-mt'diatcd cytoioxicity (AIDCC). TlIe ob
servation that K cell activity tov.,'ards chicken erythrocytcs is increased 
in malaria infeCction is taken as an itdication that A)C( may be impor
tant in immunity to malaria.' ' ILymnphocytes West African irtfected chil
dren and immune adults were l'und to ' P./acipran in the presence

9of inlell-n scruml-tl.' tImUue sera h;'ve )eei shown to arn peripheral 
blood monocytes from nornal unsensitized individuals to phagocytose 
free merozoites but not in ta't schizonts."' A marked cliffi'rence in the 
level of' inerozoite phigocytosis was observed depending on immune 
status o individuals whose sera were tested, but not on the antibody 
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levels measured by tlunresct'nce t activityor by precipitation tests. 'I'l' 
wvas meliated by IgG and i(c'lfl/it( recognilion )y a'med macro
phages was not .;Irain spctilic. " 

'3.1.2.5 Strface iidire'ct tlur'st'cent antiboudy (IIVA) test against ring
inlfected crythr( cytls. 

It %%,;s recrnldy shmwn that( scr'a t'rol)m inmnlnic hliividhuals reacte~d ill 

ie surface IL'. test, whereas sera fron Swedish patients with primary 
inffection was negative. " Antibodies ellitet from iiliictcd erythrocytes 
inhibit nlerozfit. in\asi n It has been suggc('St'(d then that thisil'imr. 

1test miay i)e to potet l\ illill it'illtd ive'Ot . 
Animong these five tests, it appears that th1 surfcte I"A (if later con

firiled to be related to pinlec:ivc iimmiuniliiity) (alll bet' adapel(dt or work in 
seroeltic'niliology. ()ilnicr tests, by their Inaturt, al'e not ,asily adapted 
I'or sc'rol4gical srves. 

3.2 Seirihgical tests against sporzoites.
 
.3.2.1 lists intiicatiV ' (dllala 'ia ('xpi Surt.
 
ThreI't'have ibent'fti \ti publications
VN' itiel Oil Ser(e0pide

iiology of1'Ialaria Iast'd ,il tniti-sporozoite antiod)(y, the reason for 
which is ()bvious. It is itfficult uan10) JvC)i' spi)OZOi(s insulfficit'nt
tity for scrocpli log)huy andi lo>OVt'C11,1 te'chnical prolehmns inherent 

to tht tests of, wlich Fl1Atest using fhitdrIhh'(y(ctixedl cells and cir-
cultisp'Jio7itc )'ecipitattion I'rst 1] used.((;SJP) ;r commlonly Using
litese Im"') tt'chuii(pi, Nardin showed.'< that mnti-spor',zo~itc, antibocdy 
against I. /a/,i//m cul 't'c Ili in of'ilrmm b'c yI IA\ ltM more than 90% 
SCI-'; f'hilll tdltlis li\'ingt ini a 'lted ii area ill (am]bia, \Vst Afiica, 
vht'r'eas 1n0)' of il' sikl 1 (,s folii chilh'en gal\' w or(1'.gati't' 'cat.:

lions. 1"V5 ith ( "SP test, pos'cntag' much less. Recenttilt' llsiti\'ity \\,as 
SItidy illlhalillnd S)M\VC(l Ihali atii-sl)po!<zoitc' altihl)(i's agaiist '.

.]ialcipa(ru+m :11"I 1,+ilwx~were IF IA but by' (sp tests inbyttcl' not 

SC1l'tllil salnplh's fiolll individuals living ill a village at Karnchanaburi,
allnhrli are'a of inal+ria with low bunt persistent tranlsilission. : Both 
Ig( alndl IgNl iitibtodhies lgainst iliese two sptcci('s we ll l OnStrated, 
with sci'l)Jositivc rat' fl61 Ig(; ant il)Ihie's ill all age groups (f 1.6/%for 
P fi1 mvim and 20.8% for P ,iax. I'lle s,'i'opositive rate was low in
chihhr 1ndlt inl-cl'ased( \\ill) age'. Alllibodty I',-Sponlsc. to) sptorozoit " inifec

conside'rd ab indicaioi ialaria CXl 
thaii that against the tllood stagte, l):alS tihetresj)OrS will b, related 
oniy to timent4 aft(r' expo)sure, the fi'I'(ttntqcy and doses )1 inlfecti\e iflos-
Cluito bites. The 'esponse to ihtC blond stage OniItlotheir h14ald could 
give rise to a high a intibodv titti' even after a single exposure, Iecuse 
the palasites cal intcrease ii] nuelr)'s thri'ugh iheir (tyi':al delopvC.
ment and provide sustainedi stitilation for antibody production. 

tion has bee'ln teIto ')Itt'e of SUrp.r 

3.2.2 Candidate test for protective inmunity against spo'zoites. 
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It was only recently that an in vitro inhibition of sporozoitet invasion 
(ISI) was developed, a lt this could he used fhr awSSssnicn of protectivc
immunity against sporozoites.'' It was shown that nonoclonal anti
bodies (MAB), or its Fab fr lgteivits, to CS protein of P /wrthei (coin
pletciy inhilbited tile iitry o Sl)Orozoi1tes into culture'd Itiati ettbry
oniC lung cells." The ISI tt Was latter extedled to hullman tIalaria. 
MlABs to CS proteins of ,Ai&wnn and P.IitWA wrc sm()wn to block in 
vitro invasion of' hoinologo,: i)iaSllit (totcltrd liital Ie)atonla 
cells. ' flit ISI activity was independenit of tle geograp)hical origin of 
catich samll. The poSsii)l. correlation of, the ISI test andwl protcctivc 
tnlliltilitv is evident bi the itling that sera frot adult Ganibians and a 
\Volteeritrlt with I. filhiparum wvr PSI positive whetl testedimmunizel 

against P.alekait, wlierias sra 
 l'rtii (Callliiall ciidtren, a voluntcer 
itmmtnizetd with P vi-a.x, :dillhealthy troittls ngative.ntelt 

4-. A~pplicait onts anid I tite-rtetatoti 

Scroclpidetiology of' nialatia had i)een C iMIdLoCtd in sever;al places ill 
tile world wii tile goal of Obtaiiitig datm oln te level-s and patterns of 
antibodties to mllaria antigens ill tHl tlt Of iopulalion grttl)S il tCli
tion to releva nt v1riaIlbhs it)(I t ins t( cOt ri i)ut to tlIie kno%\,ledge of tIie 
epidinioiogy of litialt a. SerOCpieII-ioOgiCul ituditeS haVe inl general
been aiu)roatlclu thlf i lit typies of sil\'xcvs coil)rising siigle
 
(0i55-srciiollai slivevs. iJccitet (l055-5((tionil 
siit\ey5 (repeated sur
ve's of the Siiii( . p ilation, without i(lcniiialioi Of individ l s), and 
Mliituinil sitiivcys ( il)cat salIcd sl of Iti . jphpiliiiioi with idei
tification of itliviiiiu ls). '[ lil, irst kind iii' stl'er v is iore C illon tihan
 
the -t(l d tie secndti(i iliorthanthaii t hirdi. LiUiscu ,jicss
Se a ofi'ilariai•scroi -pt' illiilogy ha.s bcc-li' o)udilic.d ill Ithe initrodcioni~ antd will be 

highlighlited i this sctioli. 

4. 1 E'stab~lishii' lI t a+ilt s oft mlalaria i nltciilict' y\. 

In tlc plast, itialari entleiiiicitv was rated according to SIlll(eiitgaly
anid parasita iiiii. ieithocNeither is cettireV sautiSi'alc . liil;IrgtineCnt 
of tile spleen itiayhe caisetd )V other colioll()i (iisases, andi incidence 
of pirasitatiliia alli cal fail to j)re l:ie'l a ; i idUate" )itli'te of the l)ilt
ter~tn of ti laiii ill i populoliol.. "'lCi,* ii ti-iialiti'il ltUgS m1a)'
affect tile iiitisitati1iu rate wi lioit a l)roportitiicllt, rtcit'tion of' tins-
InlSSiOli. Iti t )llldu¢titti I' SC'lelogiCal SUl ' Sh\,s IOVJl(\,i be LICt'lI inl to 
esta)liSiii laiii il lctlllicitV rites. 

Mc(;regor ill 1965 cteriiincd f11UrSCenl tnlltibo0d' levels in I)O)pIlla
tions living in 4 villages iii (amllbia using a single cross-sectional sulvey
and dimonistiatel tile differelces ill serological age lr.lofiles in these vil
lages indicating different patiets ofuti lra endenicity' 
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.r er assessii, vel ,dcl ich il all f'ulihlia .. ii;liili zathle h'mcgs 


I i I I vairls ic disco itliuiti n (do t Iltlit turti iii i t.
ittI Th 


desit ie iiiasa i ii It t'(lt t itl ioc2 tltion r tws lhi.. n, turi ' too the vIlls
 

andtI.966 iiii t ti im l lr') i ll ti lieu,.t I(Ift '-lt cifitpir

l+t'. Inutch thatll w Y](,h fas'-itt + ow .-,t hm-vt.r "'Xpu~tct<.d.,l I.S gi(. of idings 

st p J :,It that t' tIil't \i, IT ils!" thlol \vsin slil by 

plrsitIhgi al itdiigs: I8ta nhildhvil (tIit tW ) V. rs (fI anil; ilt II" 
9.9 ?1oill tht. (\\,'(i too lo)ti yc'ar atgc-grmtlp. Tlhc' (liss()t'i;t tiont id)'v+tthc 

St riitii ra snd itl i i cri' iti i ] lii\ ll' wit ottilti'l t ol (iiiiit \Jidt 
sprdi't']ist'(dlotlli-tnlorl iiol dhllg,..;. wbii¢- 11 r.dhlt cd lict hl~w andl<dural tionl 

t' i)atlsiiv iti( i : im4, ilias latq atseill int he1iil iih iIii niil.n b 
Ilhc inla~riai ( ail.iis, ill. ,
 

1t.1.+2 .,\s+css;+ilt'll id lm niigcs i ill. c, t.1tc i lilloi a~ [ir llsillisi;;i l,
 

'ltl , dSrll. fil,1it islt ;ti li di i(r, i'( i wll I , ini , itri't~i .' rctlli 

tlhi Ier i'rmintsac iv ll't l 7- atackm whereful+ctts m (hat a]lil 2,1.96 
i7l v )ili,idals'/ ilii\ i ;I (I1 l ill4It w 1n,' liii2( 4ic i t,; i ilic\t', lIll,Ih) I+t 1 l troduct: I ) iI v t,6d 1)c:'1 

or('hi;lim i,theld p (i i ~ haI1os itnililIf~it< highrch n <( d61,an605 
l i .,i( ItI ll hliil% ( in)\\ tIt Il 

,in i li\ i(l~l i .1 I I<'1;( ii . if)(t) I tcr Ih' ' <Ii\Nitt 11 illA Cosviildl i ll ali ;Idiill 

; ig ' (ll ir' 1- No wl tiI lt i pJjldill". lll i lli nc o. lI 1.1ill w asl i .2 
hei miltll - iil t;ill'r Al~sin>v'_l ~ ''ittlil i ivi,l m i t (.Ihr lir bv.l, r , 

l m cim ili in i llG>\l 7)imcd Ii- irl hscl~~liiitr (of.r)iiiti%.+, [FA l+;:;i .ill 
cild ic' li ~il ic i \Iwimc ( ill Ilit'ili til i us> li ,il)ivlr iyc~trs tllli~ 

]Jtqi(;li t r ' ,1\it o liidi]. tt Ir ll lli ml 'ii ) rtvidciii( t (rot. 1ir \ s i' lllltlv.''

t! t c.! il<l. lin 19t767 rtin'tl,(air d )it.< n-pi aw s s'!-sct, ionai sctl-m piide.-
Ilioii l !m: llxt.V (d IJihiiipaitlim iild viv;i× ml ia~lil inl (ktViyo l ili 1973t 
anld 197.1 tiniii 111M A .- " i, cn,qwsGilivc rows (tittcr > 1 :32) wt r a i n+lt~l 

Iwpvp h+ i ill I t llrag gj1+)111).++ bIm vw:;(i \.t.lr , sugr;iin't gl tlimllin~iio i of1' 
inl arl]i'a tirai ili i : ficl~r itllili~i iilo iollii 'th 'c ii) p)>,railillic., 

'Mliliwt'\ rI ill. oiplich. I I lIA it Ii~r ltolcipltltlll Inlaial i11 It:,
 
wI tedi<t c''r +:.!-:-;t. llilllol] :qtTi()I)i CilSUil V ill ]"tits + ' T he
' WC[;itl111(f.C.;i 

l 's- inl saIIlii ccllcd 1'lmn 19.'55scrolpo.ivrl\ i c]t. l ii ( it l l'individualis lin 
and 19.6(6 dlt'i)l<.d fi-mnll 791' ) (t)l1 indli liing that dict eradltica tioln 

p rll'T ,itM tlt'.iliilic' WoS;i+.; 
M tetlwissutn cmll<iiutcd< ;I .sinlt~' rTl+SS-.S+;C¢'io< li IH A lidd tlJi'W't!' in 

Sur~inail l arca h (d1 tht. l ic. Iit. Thewii't'i+ liler~i'iil phas.est' cto prlogr 

senolmsili\ve+liltvs (> I MYt) in iircas,+ iu tilt min~ltenalncet phase~ or-in the 
c:onsolidaionll phai~se, \\erct 4] and 20(% , r'slpccti\,cly, whereas'l+.;lh ifirties' in 
three t her area:" the phal~se' were" IIltlCh highecr (7 1, 61 , and<;l'<is iln aittactk 

741-)
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C(wonille-Brogger cl al. contluced a collaborative longitudinal sro
logical Survey ill conjuntcion ,vilth epidelmio)lgical piarallic('rsin Garki 
District, Nigeria, cc'rilng 8 vill;ges consisting of ;t)l)l.Xiiittlylv i,001)0 
p)IS0IS Lsi I\A. lIlA, aild gVllTuSiOII tets I'.fa IiAP/fiUhmUm an
only fr1)P maar'. ' It was slwn that ( ; NIIT in intlivdtais in pro
tc .'itet villages was I htllllower that Iost' it) tiltptl ccct',d villages in tIle 
s;mIIe age grolI), CSlicci;ily th)sc with < 26 'c\Iila f durcItiing tile 4th 
ind Silt survey periotds (.,) .0n 70t wek, ()f' prott,(t 10). I a corolliy
Stuld',, Nioliln ittIx sitow d tlil! l)F ttCtt'd ifl*1litS ls1o iA lhwtvcr aitil)boty 
titers than i rotill t, ifnlil;ts.

\V€lher ct ,it. carl-hd (til ai hmiiniilla Sc~r()1)gicaIl :.;tdy' (dl fialulparliu 
nalaria Il tle .Vcst ,\fri't ;l":ltln;l us intit I.iISA\ ic clltitt Slhow

ing ;I lower stlroiplsilivr rile ItKl, .\ "A;ltt > 0.2) in pl'ttt,(tcd individu
als li;ii that in tlic tn pr(tIcclu I grl i i sailtl agcflit

'iVlr 
.

cIIII!' ;11. cmIll urdl'( ;I ] Igiltudil St'r(lh -h'al :+Ill~l\ inl poputdalio) 

in ;ai tIidt'Id lic ;rtta ill I" ; Ilvatdl, ls iI IIt::\ It-st b) faking b lood suniil
pIs Iir <,n rcsidtlt fititti t,;ilItf 268 w dith.lv ilihurilbutd lh(tscs. An 
in al'',t. i l ilt idut' Idiitiiiltii ls w\\o]it wnwm Itvrsi th i -ll) t itir' 

tivtst(o i)si t i o'tpoantisve ionl<C SC 
 ilSa ci'l llm)iiil [lwc aelitlo
 
trainslissimit (d Lilritl.
 

a;t bl)i t ; ol.tI t c' it , - (e(as m 
lusi~g llA Icst Il .' ) (l I.Iirs, S; .),,al+ld Li, in :N wthtcrn Talnd 
cSvering vatillagcs cch.i "l\l( sir)(lliti . raottill ( nhildrti with the 
malari< aitt zrasi (().s)(ont)s ;ariaptltllistrict atnd 2.9%
 
iSl r, which
vtev X)iSrict m.urc ltvll a.ithreslnts oh ein fiit arisl as]how, ing ;ahscnrc, ()I trallsolissiml] Ill Sa,;rapc<c Il)istlri t and lo i;traw, (Wf 

traitnsl ision iI.i iistricl.
:fdc,.IjI4.1.3,"qpt crii (w)i( afl ;"SSsltl(Il~l o[r Il ria-. 

It. 1cli b'ati od ita slet ;i'Cis.AiAScrohogical survcy's hav<C I)CI'dIO:hmn 0f1' in l delineaiting toCi Of' 
Tuahtria transmnission, lIn a hlonitudinatl scroepilfiiohogical Study in l". 
Salvador, Cen'ltral Amerl'Iicai, W*a~l'r-cit cI alt. Show'ed that foci (d Imiauia 
tr'ansmq~ission <'..:i..(d Ill comStal plains and w(crc Iltuch reduItced ill file 
inttcrior.+ +' The. sctr(opo wOcs , rates (IF uilt)oly titt'r > 1:20) in perlso~ns 
under 15 Yars fit 3 coastal villages were 2.3, 7.0, andi 2.5% whereas 
those in all 3 villages in the itri or weT negative.", 

,jefiery et al. applicd IFA test i, th( retpeated cross-sectional stirv'C of 
malaria in Cuiaha Sector iand Calnp) Grande Sector of Mat (rOsso
State, Brazil.17 A higler s, ro)ositti'V rate (9.3-13.6%) wIs 1ound in 
Cuiaba Sectot and a lower rate (4.3%) in Campo Grande Sector. The 
maxi mum positive responses in Cu iaha Scctor were to P falciparwm anti
gen while in Canipo Crande, only 4 6% of the nlIaxihmum titCrs were fbr 
P falciparum. Furthermore, the seropositive rate and CRMT were dif
f(:rent in different localities (ee in the same Cuiaba Sector. Seroepide
iniology is therefore helpful in delineating malaria endemnicity. 

http:Brazil.17
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A single cross-sectional s,'otepidieiliologicl study tusing iI:\ lest in 6
 
villages on tilIPaIcific Side o" (osta Rica w,s conductedl Wi ,,,in et
 
al.",Ther'c wvet oit) , in idlitidls ttldi years in 3
sivte tI) ,so l.5 


aillages ;mu( iiinin., ,eslonses it tht' reiimaining : villages with SeI,,),I)S
itit rates (d 1.1, 2.2, a( 3.21)%. le restult fell( Stlpport ) tile strveil
llce data for tite aibsetce of tralsmissioil inl inse villages. Positive
 
re~sponlses ill Smlet inldividua~ls t<ould b I~lut, Itoolld or impo~rte'd catses
 

ratherl thili !,w:81 1;ustlissiol. 
, fd t[vI-

Mar~ked diflic!ttnces inldiht .st,,ohgicalI,tspoiscs wer-c lo~und illipeople 

1.. \ltittuth (iclinl ll z,.al:,ir ,,ilssionl. 

btchmw ill(liv'ing andx',;l crilicatl altitude. oh f atria,tra;nsmissionl. 

(ollins ct 1I.I-tllplitedi the I1F\ scl'o lSitiv. ,ratesadol (;NIRI' usiug 
antigens of .//t;atm, ,/) n/) i1 people livingP) I malara,',;tmd1) 

m ahittd,l' per,aithligh) anI ,.. in,l'tlifyii,. Tlhil ty-six poilt Sevecn (It' 

solis living tlltittlh Ifeet wcre ye ,isill (d 6,0)() (I. less JIlsiti't xNh nl\'
 
4t.3'% dl i-,i ,is li'intg it cl,\atimt ( t6(;0() feett )It Si,,lilar"
highe r\vere. 

IIttt-(h. V ),Ih',

Rep~lublic' lliulz;lliit. ,
 

K llx+;, ,'tc high I1IA\ iprtvcl'icc illin~dividua:ls liv'ing 

R e ltti ;Is,w~th b\ an,,d it ill , tUnited 

in,1969! ,tlp ttl; 

,vt 

thtC It1:Ip,tl- t W,-iS~1 w ...
 
itelow 1.:(() in itN ll il pt'is is livintlg >i ll t iitit(ilt, 

c,
ACI 
c."ct,. chl,,lgc's (d' l, llariiit l lt;d .ultib )dy'.
 

Mliathetws ttd l) tid'r in 1982 c,',itcl ((Ilt ;,follow-ttp strvey oI
 
malarlia ;tIItit)(i (.\'cr\ I \\vecks lIyt petiol olone ve,, in 62 itllividti
'ifsi ll lic',t' e ll A test itPan' ,,,det ill, ,l;si; IhliI %\'l 1 illci/tI1to
atligtcl. ),Scrotlho.gical weret Ito +,t,,,, to,'<spt ,lSc'S found~ xvr ,lllh 
Jntltl,. Il,,,,()stind~iv'iduals, tiler, inl c'asts ()-cu't sly,'ttd .sillttltl,tlc 


tiltc p.tl';,Sit:,t,,,iI,tCXa, lilliaw ith (),"I1\vcrks ;,fic, di;tgutoSiS (4l I 'Ill()()(] 
tAtn.
 

1hh ic,,tioa (dlare,.s ,)," 
retgard( to>,nl,.],i.,. e'speciatlly during ithe ]aIc statge' oflH,lala i, 'ontro~l 

t.1.4- ',a indtiv'idua:ls re'quiring acttion with 

progrant tiles. 

It is impolrttlt ill th t t' ol oft(dI lil to ( hte dt'liimitintg Ioci of' 
HA'test, 

cne t ti o i' pri i ,,t h;,iI. 

persising or Rll,.lll~si(t t uetsii;ssiotc,so) t ialctlies tionll 
n r-yea ll age Bull, 'Qcir 

Tiksigh tt A,.slitte I! g test to dthct additio icasesig " rictd 
Inalaria resurgenet inc( Grenadac wasst t oclu 111tctk i i hals et
 
)radicte 
 .. 

All+,br ist'-Thto,,l;t, t ;,1. coul alrca;s ill Cor),sicat to)havetde~linea:te Ih'v( 
tmla~l~ri;atrantlsmlis'siotn event',!ulo,,' coid,]d dt~cttd.'b:ithe casest''+ bet 

Katgan~ ob~serve'd pretsence::t 
one to+ four-ytar-told age.t Bulla Qi)dch, Atghiuuistau, was 

Using IFIA terst, the of' antib~odiers ill the 
group in but 

ne~gatiVe ill the samelt aget gmoup in ll',Saidlaired.2-Su tilng pI.cdiCt,(d
 

I'lalar-ia rtCStLIIgtCllCe ill BuIl; QLuChi, whiCh was suli)stgcntIIIly proved to 
be the cast. 
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5. '-ritiqt -s(f ulT)slic(l RJcports oil Malaria Setcpidenlioogy
 

Though numerous it(lils ()n scrtcinlio lh tieal surveys ha\ve Ie,.n
 
pl)lished, thlowough readings 'thcisii
liecs reports stolle Shroiieoliltngs

which cohil bc.ilu (fwcd
using moire varcful plnilg, new knowledge.
 
and I.(.lhl l()I(gits vhli (u lawd recent
ah b,'cn ;tt 
 hll ill cars s) thiat 

llol' eanin.ii.ful ilii'l i m bcn;ot miuu l l tailctil. Smile )Ithcs shortct gf. ;If-rc hi""IhlightdIm h ,
c:01111 J ,ga-I ili ltd be( Iw: 

thle
a. Nl~st (f Illtblishcl ,wrteIotlgicaIl works h;i\c(o been nt'lribd 

only ill*cscriplivc clpihcIIIilOLh)y fryilngii answer filcl-(- kinds (&ques-

Hlo s c(mccrili q: (I) ile ])' t eC 
w"ab!sclucc ()"mialaria I;alllslnissioli, 
(2)th1 intnsit (I'transinisimi , a dll (:) lie lhangc (d traislmission
 
tsing filu.(c( . i. ,achliimi llp-isi , 'Sinig sltcril alpl s glc Iir)ss-srctional 

vcys, it'l)ritult (l05-5.(;c 
 lh1,1 Slli\.- atid hmltgitildial sur-Veys.', 
Rcl)ah1tl (t.()Ss- ('ccli1)IiI Sit ys p \ith• ou rcCli(lh.niohgiiii ilow-Iulilitl (hall +-iluj, I c tJ:,:.-scctitmlal S-Hu l t(ilvc~vS, and ]M lgifutdinal SUI.,tCt,.S 

allmw aII1S\tIS (rucso ,alllcIitlle nhts iCclitil(I s).s-S+t(.tion;Il sulveys 
but hiavt ahhd ;llatI.I lligit' ilc ili (lt lSili\v .
 

"l'crc is,htbo cv, l, 
 lith .wowk (1I,l~ ai(Iitim O)f (tlr j(',ital Sutuvc s ill
 
anali 'thal cpid'li iohtv.,()0c lablIc
i 'lvcsltluiws1, etiily lOJu)[ti ttnlils 
at risk, factors Otmtliln tin, I) tl'lIlS iis,,iot(tialld how lltv( itiiltlltt. 
This lypt of stud is cmisith1cd hiliptwt11 lo fd,intit. m~ui1rl mialaria in 
endeici areas with l v but ptisisltlt Ialsilissioin, s) as 1t tiOwbviate 

high (('(t ofIittl las.ed OIl lol exaniil 
 tins which an, known Ito
 
be less S'IlSilic' lnc ;n t itl 
 esl tslhs 'niuiiesl e withilie worksi utal 

inv(dved.
 
b. The'll pu)lished works it-( tinined almtst ciltlrcly I) tlf bho)1(1 

stages and t1(ton other stages like spor)zoitcs oi" gatCs. l)elnionstr'a
tioln of' antibodies against these stages is ilportant in vicw of tile
two 
ongoing (evelopmeit ofI' spt'ozoitil and gatleCC vaccincs. Anti-sporo
zoite ailolies against human plastiodia have been d(emnstrated in 
Stra froill people living ill elemic lrts illGaiiibia and in Thai
land. 1'2 F reasonjs stated uarliz-r (3/.2. 1), anli-spoozoite antibody
could lbe more closely related to the 'cqlicnicics of malaria exposures 
than that of the hhlood stagcs, thus determination (of anti-sporozoite
antibody would help in assessing the relationship between tnrn and 
infective mosquito contacts without interferentcliv growth and inulti
plication factors (xcuiriiigin the hlood stages, l)elerniination or anti
sporozoitc antibtdy would help in dissectiig only the ittmtnune response 
to the spotozoite in the future "trivalent'" vaccine comlprising of anti
gens from sporozoites, blood stages, and gametes. Likewise, determina
tion of anti-gamete antibody will help in assessment of the role of anti
gamete antibodies in the population and thus highlighting only the 
immune response to the gamete in the future "trivalent'" vaccine. 

c. All the tests so far reported in the literature are measuring only the 
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level4' ofI aibdie)'i.s sign1ilo4 flt. rne 141141 11141i14(d JIl(.and5I1'1 magntud 

\'l(41s 11111l1 (.\j44'i114' but1 do(4 1141 4411iI4 iI4II1I11l4411 1 ' ccli\'
 

11imun1it. Putatirivete1sts 14 1,()I iml1111444 41I111 1~
-pI(('cc1 ic (mtnc . 1 .2) 
S~~l0I il HIM"( and1(\''iI4 (441)1141'4x('lsi\'cl\' Ic751(4 be1(used 'IIl assess5-


Il1eI1 44111 I('\c4' 4)1iII1lifiit I ill ImpuJ44j44atiol4 bc1l(44 and14 after1 vacc(i

6. Serological NIci'iml 41a~411(514 'M. (dItlc hlwaci of 
\'lccillat loll (m1(01111(4 of \ Ialaria 

app)Iears i 14114 [ll4. st ;MeitL 110iI1g I\4li 4lie use 4d' serob 4gical 

ill (het( (d114Il;4111'Nt.ma Sc(d(l)gI( ill liclst141 51144411( hlpj inl prm44\ilg.4
 
14IlswvrI 4I4I4\l14
W kd45114illg(octMs: 

dcv'14 Iim 4dIll! 


114411 I Imiv 141 %1~ts 11411111Iv., \\'icIsil 14144r1(live
 

1.1)() \.;'I( ( 4 4cr ad114 4 411 \ (-Is 144lii 5 [Itcr %7.I(1141 

shal 4 4)1*44,Mi r 

2. lDm-s %it(('4'i44ai li4 clt\ 411444( 4(m 14IallI~mu (d1 hm1n 1i44I~S
 

as wel'! as5 j(I"l4'.4441j II's ill r1-4dl'14444 (a
lwwt'4t'I'4111144 spct 1441('lsilv 

(Ice4aske ill1 pI) m lm (if sc l)111r (w4 411"i4 444 4'.Ill 1l14t'l.siI\' 4Id 
tll411541155144 (l'4'14 4444l'j44li l''441'114In ll (.M I.~1'')7itilt- I44>imc'm44 

()I- hals 4114'5,4 ( Ill4 1w4Iw~lt'1A414l (.11(.(:4;it1 A
 

1. \ill s'.tc'( 114114414 11414444c ;In4 l 5514 4I Iva141 44i jiI'lluiI 44l\'e 

low55s: 

6. 1 . I le;sts 4'('1h'tIig 141141111'j1 ('Xpv'lI-t('. The' tests (11c~I1144' lli
bodyI\ alginlstIh lm include1(I('hA. 111LA. a111( F'J.SA I('l.:/4144151144 

jWU,4 114 IF 1)I- P 1I ; .[NFLIA dceecting 1141ibI)4(h(i'/((4.\'. 1 I 141 
agant1) virus'X (all bc e'~~l4 ill 1114'kIlll'(. Illc. Ilils and14II11i114
tills 141Ilhlse 47 Ias e 1)4411c(Its( llssu'1 Ill suctio 14 . 

Ill select'in I4( lIe4154, Ka11 1 hld (IlIWil smile4 14414 hias gilid4lilles a4s 
low55s:" 

C. T114.I tst IeTilSUII IV t44be4 Sufiieiuiv senslitive and1( specifiC. 
6. 1.2 'I'le te'sts rlIletilg 1ina1141ii1 e'xposure'I' lie tests wsill be ulsedI 

to (14714747 lies spl)44'tllite5. Iwvo tests compr4)Iisin~g IFAa1il algainst 

against glutaiialcbid'-fixed SJ)4lzoit('s an1d CSIP have been developed, 
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itIll IlIoIIg ~II itl l NvlicIv 111( I, bet, I ( itI l ii Isiti%c i f It I IA isIII I~ isIIw st.I 

by1( IIII 111111 S\11t11i Aietiif)(N\wri ' illScl af1(idphjff (/.,flfii, 

iIiiaiof11n f i f 1.I ///fihi fSI Iffffi t (511 and1 IffIISfff\ ll(),II I 1dy 

()fiIfff111the.l~f1 Iw Ilc (i tw lffjimmlf fIN. I 11f i.\ 11111 sffiid 

plilsf' iIIIiillsyilllfl! fN1 ( NANPf) diioul sc (Il hcit ff1 
fI'm, 

6i.1.1 llc " 11f lil)f0fIfS. ( :;if (Lif r Wlfs ftIil.It m.-Ill w c( 11\fr" 

ipolffi't\c tlltlflfilf. 11ffbtIifl)i .5111145 ;111(1 s ffflff/f11s 11155r ff111
 

12,1511 iii :;. 1.2 mi1ff1'2.2. Ifsp (if l . A:\Iff ,ff Ill .~sI ff1 llffff Nf1f
 

it appill-s (:;Ift Illu 1111/ 11 I 15f ll ( ;i l ctIglmffIII i1!1i fbii lI I ifll(i
 
1111, 511f~fi(t I IA If'S! ;1fiwf " Icd lfs. ff11 brf 1155.
11114d11f firIifff1f(( 

.\lfftll lwst, Iff, imfIil l ii Ii. Slfiild hif ffllifI ff I I,, 'If ilif it' Ir(51
 
(5111 twlf i l it i, 1ff f Sit I(f l I ifii I.) pn f c t Sf , 11111111111 . II
 
ilflim i ifft (cffil~t i ( fflildi if ffffidlc tff I . i titifmr if) Illc
 

radloi li litII f ily lfi i ipiIf ff1 ( R' Ii') I fst .\IliIf , hit1 b ff iv 15111 (f) I f fimll 


StatIs ) curiiit it)C 11i jiii(lit riti iii 11(1 tliff nff 5111f itfi ilii ft-sif 

ffi riff i4 I if\1111 45 a t~lk ' im ii 11ff II 11>1:I'( m Iibl) \iI I il Icllifjfllt

1
itlf1mingI~ 5i4tt Sacfill1. RIf fr'Ii (Iff1i1tfuf'fillM Iff11 ff (tifiill 

ill 14 ilS iilif. .fl Niffl 55Li if R-()IrI fl ii m.fighftflim-tl h 

iIlf~fiIlla f iif l St ;fIiIIit ililiti bc dc flmiffI.ltl 11ff Ilf 11RIm t1)(t.(1 

wiSififS.ti t~fiffff-llfl If(-Iti P fflfIif-i(2) fd'lli flf,(fcfijff I I ItI~ ill til) 

Iilln ffg fisl ffis( huI liftlw I 11 11til Iii 1151.cRIP I(, .(: i, ('[I( w l 

I mb,) ff fis ff Sif lif fff( 5ff 


SIilfii;lItIcs fi\p ifff ffI ftfi tft~ii iiwtisi itlf (f(Itc\('
 

it f. i Ifi la (dI R11) ;~titiIf.-' I w d fII 

(jilii llf, it. SmIldi 1f (iff. 1 i(islii t ( ; Ill I- d11 fit ts ( ffdfriff. 

iif( lit-Sfintmb\ but t~fffi fIPSfi ffilt~tfi 

I I(ti(itItf fiiiit\ cif1i ii)buiIllts(Ic (ilIm, \\ufill S((tifSililietfS. 

tutu IIiIiiililltift ) iIt(I ~l lt~lfiSriff;Ii ilfS()I.tffc tffli ~ldIlle 

I .IIc 2 l Illiif hck ~s if i i ll1il isSSp (-cftf p ft lil mill"dI11 

iliii t hii t IiI fIi1r;ic li ff1 \ I- IS tfllffssis:sol il1( i 

'I'lytle pac 5l'illiittite fMil maf iciIitheilft(. riilgt6. 1151111 tu 

breeduiig place((s ilit(gooiid caiiatelfs. lit tue cIIsc oIii. mfllimfil, the dus

http:wiSififS.ti
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tance of aplpro~ximately 2 kill froml ho)th banlks of ll(h ' l'UIIlilL sti'tallli." 
Should hct stch'cted. S'ch'clio ()I,h'(uslit, bv o'(ld tIs periutcrI',;i likely 
to b li l)nl,-rohuct IV. 

1). Stchitioun okl,;i'(ilt)t S.
 
\1.1ccilt it u lit'dbe 1 Niv1 l t )olat
h h Itt i lit risk (idh'lit*cd ( luring

tit tsc t ,t' tlt'vt V ill IIitil ti l tl ctt d v tit( i t it Itt utulli )tTropial'; HI411(11C), l+,)k()k F~uuh olil(, li()lical iNt(Itictc, ait v'ilhlacs III 
K aU'lic'lli ltl -1,l'i tlthtc t) 1t(,I .isk wuvt'l h )sc.tun ltcr :,() y'carLs o)f gc.
 
Thtc sttu l\ [it lilt ,l( t- ,'isk¢ .r i pI s mtdik 'ly Ito viWid l'uitll". ,'.'+ lt,:.
 

6..t lt)llm \ -111) pcrlmi,) I I;)I r r \ :, i t, ; It1 1. 
All pot~latim)i at rik Iiu Ilh( s:,ltktc v'lllut' shmuld brv divide'd inlto two) 

g ro(u p)s. ( i t(yr ct ( c i \i l "v Wt i : 1 1, 1d O w'ht . , ' H l , -(t Sc rt' g i ( . ccFvc pl a . '( l o~ 

suvtays't d bttt oal l i c iti ;ta miontilt.;i flop b l. li 2 l:696ills ttlk t / t i 

,,il 	 )g ti,(() i t ' 11l l: I),2 N alll8ot8:;-8 (tibc s l17i b lc l ) ctll 601.'ill c c) I ) c u I,iIt':r H~ r l1 (' ) (-i s (m) I ll);VtU T)I" ist'(h"l h ti 1 i'- 'icl
 
s l , 1;( \ ( u %%t)I'
d hch rp cd L''ll l clll( t s illi 6) l)V im th • ll ')l ;,l(ti()Il 

I'-'la wt I I ( 1- h.\<.h ) 11(,. t I l~ Iit V) I,111111 111 11tvI c 1t1,()p L I I th is 11 tf(v 

st it -,2. 
.\ t t i I . ( )I l .tiu PIll (II I t' tml 1),l[lit t)I ogit ts.ti"I v.tt i,( otiwr,)h ictsI)( 


7lc\' t . ;I( I il;I' tt;i w stmui
2. Kuhtyt I c. .	 t( JI. tl I , t()oll.' wIll I)c . t is isc ttI :.,,2I~ ,t,(tiittttti t S \ctit tttiu ttitls;fitttt c.ltt 4 Ill(+,t.( alt 	 ostas)lht'l<,td tlh;lt thl- tir)11(p (),,Ith Ic':t:+; ',()Imt ;I~I t t ,'w+;i I mit all 
[o) tift' (11l olsi.. ;td(dlt'ssudt ;It ithc bct' Imzillf. I Ithi )II. ;,it( l ,+ t t "t s S;(( t c 

,f()t 	 t'o f)," Ih \,;I(.( i cl is I'th'i ( c. I I I ItIst I I I :iII'I;I. 

pl -,l~ A- F i) 1 9 7 2 Tl i o) 
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Evaluation of the Impact 
of Immunization on the 

Control of Malaria 
CARLOS C. CANI'BItA ANI) FRANK I-. COLLINS 

Mfalari Brallhl, l1,i4isi)I (,/lAmmt#i, lDiPYasrs 
Center for In;fi'l 0i1us I)ixas, ('rn/I / I)i a C(jarot 

'U/i . llt: .Cwd'i, 

[1. S.Del)/t(1/nl 0/ IIca al,'luman ,Se'l'tIcS
.A//anta, (;.'I,. ..:. I..'Th.'
 

During tl past live years we have witnesse(l tll truly drainatic 
research eflort that will lcad to a1 pox'.crful ite', ol, that which will 
induce iinnti1ur:ity to mic or several .;tages of human [t'asmodinIn. The sta
(us of' the -.,u; ,!iputenlial ,'accines hits been well stiitia.izd during 
this conlerencc .
at (1ill e('ill Ii(;Itic (ti),s.1 llt'1csts vitccilles 
will becoltte ;ivdtlllc during alt importanat pl,' 1i It 1ithreitewail Of )col
ceptual, ;,litln, 'rativc, and fhit cial i; ...., to tIl;iria (mtr1 l. 

'it ulisjasimi .italaia \%'itllCoincident wi h hr dlealing with ititoWit
tive epidmiologic a0(d Op(cratliolal al)J)riacles is a contituing eroStoi 
in the elficiacs (f availalile itervetttiots-swcihcall\of' insecl icidcs and, 
malarial drugs. 'he a (dtef vaccitics epresents t niAjor Opportunity 
gettera(td b) the hope Iha, Ilc wcaplms :Iva,i)lc 6r tialaria conrol 
are not hopelcssl,. littitecl. 

All of us, inunoh)gists, gencliengineers, heitli l)laincrs, itswell 
as malaria pr()griutll stll, "11105: itlh challenges andterstand currettt 
evolving stratc;cs Io.italaria control. No malaria vaccine is going to 
radically change }te issue oftmalaria contrtol nearly ;-s 1ucch as the chal
lenges (f talaria c(trol in the 19(80s-1990s will define the eventual 
impact of vacci rcs. 

Malaria contr,! has evlvcd as a t)blithealth strategy, sharply con
tratsting with the concepts and tnchods of' tialaria eradication. lpherent 
in inalaria control strategies arc several fiactors: 
1.Recognition of the great beterogeneity inmalaria flron both techni

cal and operational standpoits requires operational efforts tailored 
to the local needs. 

2.Control ef'lotts in nto;t areas oI' ihe"world need to be formulated 
with the assmnption that tmalaria will not be eradicated; conse
quently, mrjor eml)hasis has to be placed on developing long-term 
COmluliteinlIts. 

3. In the future, public health policy will deemphasize disease-specific 
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prltit oas and1 ittv iistegrt, hi suppocr tttiiirt andtittml liae 

Ii l'ft \etI 01 ito nl [ram1letsjltlt ottiatictt vriatst for ma~st lris-i -

Itrlhti was tproposedtbytlti ol udt )g liito . Icctcia 

valrI i~ants(-ilt e tutu vol 51 at'gls Ilat us tettlittut \otlcl s , av i)(pn 

'lt llitvst itigit 4)1tittitisstt t fici/aiu omtttt tItt scahIoitttrtlt li(ltcitisl 

itardia t rolI tat ill addihtisk gllotopotttcShV to ltuo tltillt 

an k-cii.tItts 0egyi imort [~t() pl;tlt'ltls 11(151 ttowgitsIz - llaia (.()Ian 

11dlisialrt set iarcoro 

oft Stage ioi' iflai talt t~-itle islltlIllilt -sed liancc epi'g':l 

I SIoiig ilipi te~itiog' It deitl vl tao tatt bet otsig(1 

the (leto iJlltrti cmiltl hal tare ilira bc par

ieitrl i SVoltilt Ow41 tupor ill areas)l~lt~li 

a lries 
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13( sTihe prac131a ifillitlloil to)1 113'effectiv i\'(' )311Itationllcl3 31'd-i.1 ;~irat
egy\ are: 

1. I11111v area'Is Jack C iS fWIlIfi(.\,.I II 111003 (;It'(' II'll St iIIettirI VWithi 
ti'13i11C(i staff," and1 

2. Ili). best init('i\j3l1 (filig tfil'I1J)\' I013V he3 'omprloi~sed to1 \'131\

lug celt hy dru1g res5istanIce. 

w vauaionIof,1 
contol 


molity ;11(1 (3 


Asuj)3I35(Inider33' 33l(- V 3l13lar'3ia i13j)';I 11111 51Ig 
I3rl li3, we>11c liou 'Sl( scli c];1313 ila t' 3>31' h1'illIi3Il of
 

iii~i1iij lths 11 l3 sIIc I3\3I of3533Ii13Irit and'
Il('33tf13S,'tiIIZ( i 

t\rIl-:3ol,Viscsc,1 (wIt'1lvt'11' ) /)l/((/)//(3;/3 tv11331 theray. Therei 'is3 it53( 
pressigl1 I ft' )Ii31yillS 3 \VII 3XtIthec s )I ' I'l l., ra13-I'l ,(IW~l o3 dfinition 

10 3\3'lllM hit( loIc1\a f1313311rl 331(tlIn',lla 3dsiza Ii In to! iz (he3101,I 
dlivery of, and 1l3l3 ;~\'Ill the13 Il11332it)13.s, i3'lItlll3111 (us3313lerip\lill to3 

iI1'g\ilI()dcillfl I31and3 I3II I'ldcl311asl3311. 33 3lgl1/l (dI3'\('I-law 

mortalliYt o ll )33llly: PalIR3j)II11 III i ;is ISIllllrll1 ;tl*I ch11 i3 1Il\ 

Ili/ill ofuSa '1 
1l5 tile lll. if3;~l '\' to13deathl1 \lllIf it 1(3 11as~it33l pi1I. tlllIs. 

1 1 3331of)l \\Il ic (i 1I333 loll (d,S3;1111be3 ll e't13I I nm3.1l1 11113 j'3llt'
 
(o's tc.'1t'l '(I ti ' .l'l' 13)tIltJilt p13lo 13Iiln (d'. . 3! l3l3( II3'ly 
be' 

c noronk.\'allg3 lltribuil km muI1('s3'1I.llic' (311rc'liwil m3 lI3ol'j13m331I'll 

Til53e-l'1W 1 5'I"XmldI 11131 53'lIIII I311tltz~m flJ13)1I3 FPIl isk 
seve frmalI!zbimrumul Il('S ;5313Itill gl3'1313'5l 1111I13l1 (veragelI' 1 ,(. (d10 

Ctlit)',3I Ow133nc'011is i pilit'3' 1a5331itIo 1313's(331if 1o.lit133 ('131, ye51111k 
Siml!i. IiciSIIlo1)333 13311ilillie (lifmlel[it Much dw'li'' IllotIra1ll1l b,1131Wc 

litj d to3'3 I 55 ( .be 1113v 

Flow. m353Sightil ( 31cilillc -tirl;11)1111ho ( o'iktt'g iS 1111tmal13(113f 

rate ighestiv t11(3 1t'Stblt't333 Illari~lllofl(e m111( )leIghI'w1ith f' o!i 

triel lifl '1333Old II('C)I IC11( CS.g'III \lMlllill'ia-th oi'fiw ld i'lis-l 
di 13)!f~ltlRivc 311(1 11)1)I'till I1cilct'V g(d illtiop Ifiltoll a -s li 

surlchaslutet proeioll eilli 11 b31 t(IeI'sutafto achililaorlis~l neve ill Nbeor 
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M\/uch ofl tile a55Is tc1 1 ' tI!'eqii'V fotr rionjttal itaiat (lt ul , however, 
wvill continue to depend oil tools of iSic ctm)itittioiogy' as well ;Is o)t 

stiltIltll(.lce(i. III ti)(e fraitiect'tk of' curren iiialaria cotroltt strattegies, 

co(pirf~lt. ate cmitil-hlttll lss tim citttiiisltiteis hiaveII \e .its
cutssedi it) Afi.Iit. /lmltoo,/1111,o 111 Axis f'lltllit l( prckltotiliaiit ttlilal:i1 
sptccivs. Ba;sic di~ttltostit andt diottalwut IC SCtt\jWts extend to mtany 

inaj)tt ,trlt ;)ittViltl"i btIS (d11tIttari tota:he l cr anid\Vheth 

dtets of JItII(tt cIlt,MtMC( 0ilt tit-yitolitt c ha ptitnstnisit) oe 

c'ic rcilyin Il;~slixrsilt tmi'tititttl ap t posibleIr iecrIII ofe 

A menti;;r asl and a d i( 1d al u c ni e t aid S ulc 

Ijeietl;tt bittC itt fe~t ottoCor/lh OiltIV an realitt~l t atis Iatl cliti ca 

fttolrtar relalisely e.ittsi'I115tti itltrvttiliu ttt - littltttl of' 
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that the support would be there. Would Support be there for a P vi'ttax 
vaccine that limits the illness (a uood-stagc innnunity) withdout tieasur
ably diminishing transmission? \WeIlust kmlo IlW10 :tboutt tile clinical 
epideilogy of P cii-ax inttectiorns befre wt-can aliswev that question. 
The entoihiologi.(cc )ial)o.nIts ()I'nialaria control arld assessinent pro

grams were delined lartely by the ol jectives of the \Wl ) malaria eradi
cationi campaign. \.rial.!s suchtas the hiat- iosquito contact rate, 
the mosquito surviva rate, ard athc human 0bloo(dindex were coitipo
nents of tratistirjssio tIodels basc'd oh the coiuicpt o)f'ectorial capacity.7 
With such niodcls it w,s thllcret ically possilbl to Jlii'lic( levels of'inter
verition that wOtld CoIp'Ijletey illttrlipt tratrsmitissio. llhest.variales 
and other's, such ;Iste SprozoitC r;ite, ;Ilso )lVile(l lieCt(IeIl;SLII('S 0f 
the ongoing level of traiSnhission. 
\VWh,.e
vaci-,:s ,,re iticorporatetd into ,tdillria ,ontrol prqgrants, epi

deriiologic v;: ;t.les such as the sporoz)it lte uatadhitnan-nirosquito 
contact ratey, vwhich refl_oct ontigoing tratnsmrission rathr Him) transinis
sion potential, will corititite to hn. o!, vtluet. i'ht iiforillatirlo of Inost 
value in helping decisihn-, ,kr'rs to clhool, ; vaccitie stralc('.y wvill be 
tile _rrttLnIei of the frriVtteti(\c \\ill \wiicll a pcrsot :S -Xl)ostif to ;anew 
iifectioii. Titus ' t rictfi(is of, Iltitltrii,, this (iltoit lo.ic inoctifl;
tion ratet (Such tsri1(nr scilsitiv' or siiiplci spoto,/oite feted'lion assays) 
will be ittiportatlt. 

liniting tiantlissiotn L\ ibytoinizing the humano e:taIs opposed to 
ditect aittacks oi lhe atiorphelitmr %'ct ,,wol;lid allov ore selectivit, in 
our Control :lJflic;aiotl. Fitld stdic's have irdicatcl thal not all tcilei
bes of' a pt)l)l;,tioIt ill tlltltriolus "reas aret contrilbting equ;lly to 
infecting rro)sqlttitoes. Scvct;r investigators have' fluld that children are 
the hitcipal gallictocVte carriers iii sotic arcas of' Afica. l) learn 
Itore al)OL1t this pioetn tial assocition, WC tree' ( to iCvst gat not only 
gatrietocvt, carricrs blt aiso the abilitv of irdividttals to infect the coin
digCeious .fnap/c.C ,ectolrs. This goall cal Ic accottlj)lished bv well
designed stuLdis of tIOotlito itifictiot bv hultitas and also poticltially 
by inv/, ass;ivs. 

f'thC subset of the: liurirtn population r.sFoisiIlh ior most ilosofuito 
infections Could be idfti'ificl, then itinum+nization could be targt'-ted. 
ihis ,,otlh .licptii(cularly important ifchildren, tle likely candidates 
for bltod-stagc vaccicts to comtrol disease, could bc itrittiutitized with 
effective multistage vaccines. Finally, we trntst recall that, despite the 
lprob+lems t'insecticide resistaince, thelprincipal ill),dilerts to sus
tained attacks on ntalaria transmission have been thic administrative 
and finaticial )roblems ticotllnt(l'd in sustaining the reductions in the 
entolrirlogic itroculatioln rates. The lesson of tir:tlatili eradicatiotn should 
not bei missed: t aCohiieveIIIerIts to be stustajined, disease control pro
grains must be inco )porated into health services. Where adequate
health services do not exist, we rimst assist indevehping them with the 
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lIlleSe cm4)Ilm4l)N. dir4 (4)1*(4 (I\.(. Is 4p)44fX 1() 1)()( k ihcl mi (1j4)1' II))I 1145 
(l)5)b lf)41i)idX' (In)')~ m4 (I'('1 Iisk 41j5)'14:,4' i114' 414 I)) ci I (d, S 4)44414 fpuIsm 

inj I cd)')).( )IX'.cm 414)444 ))411 m)!,I''1 ;Il4)11441)flri 
 d! 10,4)1 4'l)'1 ()h 4').li; I l' 1 

lit44 IIIf)It '( XXI 1144' \ (.'leI ' lilt(,( ilr imt'141a (I di 1,11cirieIX 

'lied14' I and11 ic . IV' fI(I' dro4ll.4)1 41 (I (14 I l''(l\IIi w l 

(Ill~~~~g'sI-f('4/)4/(/ \ I.,) \ t 1(41sIIIf ill 1 ;I bc44 ('4t -c(('14,~, ' i I 11;44 1(' I I 

'1 I)l 4 1)1l 4)14)4 H145.5411 II!)14 Id') (4 4 )1f1 II)4I[\cu ) 4 lax)!is ;i')144 \\(Id 

c((45 P)4 lknown:i~iS I')))' rcfi4ki4 Il'I)4''5 illegalx( i4414)'ll411tv( (11(1) fil'o-ia 

4) (44141 c \' l i il 

phy la'i.(IFm-4 11)(1 k I4-Irs4)'Ill(4 c,,m n '()

cal4l I)XI all )\ 1(4'~l ( lmllf) )s (14'l~iap r ll 1-ig p o 

4 \)('I4' 44)111 I(4liir -lhiIXI)]4' 

phIla41'I. la br 4)1X'l)4'4'114l14X1~.I1) 4 ~se4l''111c11''SX')l. 

be (jlIt s1I'1ighfwi4lr4. fFpidcd)'~ogI)'llyX, lit ( pilii(4f1 (a 141Isk 111115 
hcehal 4144ili4' a;11( lle 111114' p411)41441(11 114)4/1 be4 (14'fl 1(df. For4'4'11IX' 

illlI) l '141 1)4)1, wc) Ili 4)4 kii44 (XV X ,i t(I(IIt lai.)//W u)P sf)('(i4'prI4)4')') 44 is 
1r('(fIiI')'4. ffhc 0554)4'S ())I ) 4')') ill h (f44'S4grm'I')l, wvill be '')4\(( ill 

Phas14e Ill an11d I\.I X)'('III(. trial1s. 

In r(41( ic 414.) 11I41i 4li X'cl)4 c44s, l'('g111(4 )'5 t4heir f)4('IIi14f X'11e(ine 

4I'li('',', Xvl fhe' I( lit ill)) c'X')fXi1144 s)I'141c'ics14 114l'iarall (riof, whuich 
arc ,'Ill,)Stlllt 'Il ()I* Z:(,Iaf an4'4'l~i4 4I ilnem illf. I'(Ilf\ lly ))11 l)il is ll~e 
fici hia we Ileld to knov 11)1'1f))l ')IdtIlliofolgy (o dCe''(1414(f -p'/ 

ti''yIlmfIIliceIl alr~ m'4Il4(1114'1I.')')) belowe XX') have X'14(c'ics. iTe 
eva'ltf o )hlaal 14141 lII141XII will bc11111 the sI rale11 immniztio il)4'4I'forl( int 
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ication conCj-l)s ani require rCassCssmcnt. The pheohtllena success in 
inalaria immunology will clearlv result in vaccines; perhaps equally 
i!::pol'tallt fo r mlalaria colitrol will bc' improve'd too(ls for mnalaria ck: 

niiol',g,.v Alread' \w' haw seen thu )ip)tt'ti; for Ijuch sitIIl)cr lnd 
hiighlly. ':pco.ific+ itnItnuIII(dtgic:ally ba:sed(too(ls l+o)r spo o'(z(oitc. defct'iont. 

lhe Y]tiECr. l o~f ,malariai scrtlhy lits ill tilist- ," deftt(ltd ;ntigens; 
+


soo01 w, will b aile to unleIrstandIl Ill n atutral ac(qu:siti(ifl I protective 
-imuniLIIIity, a necessitv iletliet a \'accilte is ;1t(i)t(id. D)tlclionllo'Imrasi 

(liat is ai etal issL(--will wc (Vll hav a lplil'lllt ill f) tIll' 0icro

scopl ? I suspect tht we could, ll tltc diagnosis o mlariiat ill nany
rural are'as will c()ntinuvlt to)bc baistd () itinic'al svxti]>tpins ;lhonc(. 

"lit' Iresealrhersti-illc1.supportso Inazaria v(i-( tA'i'llh h that 
the'ir hiardl work will re'sutl i allt ill'vcnil )l that will ( )oltt'ibuttdrit 

+ 

I.ti 	 cal\y it) .alari. 1 na ;uItl i titis inj theirctrol. 'Sim(ilaVrl\y, 1tion)l 
daily struggle' toh . fIl.(ti't. Iinda. :Iight programs, becontrol 
tept ed it)/lf \acill it finial ti t -'V(9 (t "irroous ()It s its s o lems. all 
knlow, that ima~laial comil) will no)it' e (, siml eh. \\ do needl lia'~(it) ma'' 

v'acchllat;oli prlograms;i, ratlherl, we i ut' x(ik lh:,d tn) buiil malaria (-olwor 

tol programs thati \will bc abh' Ito lst- lttalrit vaiI Ilitlt it heiir eitl 
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Discussant 
RoBIN POWVEiJi 

Dr. Zavala described a new slieci.hs-specific meanls to idemi ify and quari
titate SilorOzoils in the iflosquito host. He also described the use and 
potential value of flew IIMihods to dCtCrmine a~li-s)(Irozojit, ar tibodies.Dr. Stileiia liscussed liiethodology flo calhl ati ig veccorial C'apacity
anll how this index call he of valhu ini field assessilients of' transmission. 

Dr. Savanlat provicl el a very insightf'ul CIriticlue, of01lie lilitatioIs of 
prcviously tIsed S(.iOe iOiilOgical iethodls and Ili piotenltial that nowexists for 1Iew, iiitiCli iiiil)ioV'cl sCioeCpidcTIiologi.dl assCssIIients.
 

1D. Campbell provided a pCrspecive oil ci 
 r1enci malaria control con
ditiofis anid )ote tial roles of malarija v'ccine as chini.s of those mea
sures and [lie id fmr imiprovect diagnostic iictliocology and tor
iInprovecl IIIC;sure.s ltr field tSSiisss l nts (f cplidleiiiologica and ento
fonogical v'ariales 

lhese Iour l)rsetistaUiUI illUStr'a1te. a tIiranslaif of basic research 
progress into advanes in 111 methcodologies available for use in clinicaltrials and field stuclies. 'We need no( only new weapons to aiiack malaria
but also flew and )tteir methods to stud' iiialnrjri's epideimiology and
Ihe im]paci of these lew weiapoiis. We arc in effect einte'ring into a new 
era of research ant' developmen I field St ud' oieIC dologiCs. Time
will be requi rted to test aind to learn how to use. these iiew tcchniqlues.
This changing siltoatlion with respect to stuly methodologies represents
in itself a reason to proceed with delilerateness and nol greal sense of 
haste in fied studie,s of malaria Vacctine. 

Thc pivotal data on t le impact of vaccinatoon Malaria control willrelat, to :malaria's morl-bidity and ortaliy, "I.n r'oute to enlisting 1hoSC
data, though, we will nved to proceed one step at a time to improve ourabilities to obtain conclusive lata, particltarly for larger more complex
field studies. While, as Dr. lruce-Chwatt cautions, we should avoid try
ig to do too much in indiviclual field studies, it may be useful to view

the context of clinical trials and field studies as having two related ee
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ints-one to) assess vaccilie effeet ile( o the conuc ba111(;sic andt
 
appliedi research oil ullalarili's biolog. We n1OW have dlw opport lnkVx 
 to
 
link basica~ntl applieti I1(st;Ilicll In new way\s. I tink we shouldt dJo allWe
 
canf to1 loster thati fiiikagc. F1' CN;Il11J)lt- if :itnOt a ailce fitlIires. wec
 
Shldi (II)IWbc 111
i poitoS~ II) t riil di l d (it. ii[hmI ighaslit 
SttiCiS iII~ofVIIIg IlIt j)I;lithaI~~t fbitak thirough~r iil(t dwir hosts, toi 
1).iilj)oiiit the Itcasons low the( fialiji-cs. 

to ap~ply instandyiN ally\ j)o)Siiv(. retiis of such [Irils. Gi~ven ilt( basic andl~ 

Ilhose J)iQ(Sstliit5. \\t' SliIId (.X(I sC t!,l(.t (;1IQ( h) .5(1 ailI()pfliawt l'-
spec(tt\t5, and ei ct'.llois. III particula. w\' slildti4 I )ili 1 of ilec 

othrs toitficvthat aufeill ciiilst aliitill Owe cmiit-. wilun ~IIItiltVItac
 

st-niis likeiy that with die baic it'.5(ll still hiittierwaiv ilw \anly of 

riers, ethiceal issueS, and( ieef to ilipnwcov Stud\k' (((liii 1MxI(JteS. WC 
well bc 'onductlting.. iPiiast. I andt Pia;sc ii >tIudjes wvih diflerem-citpl-cpal. 
((0115 of. groups, andi~ we Iiiiiv well ibe(umti luilg it) work onil maijor field 
Studyv ltl(iologic (ihiestiOns for at least thie next 10 y)ears. 



General Discussion
 

Mom.:4,A'r: Iwould like to now Open tile general discussion period. 
We have FangedIl elvwidely [his imorning fron quite specific cchlno
logical adva(cciltcelts t soI.c ltteI)0)8od discussions of,elidetniologi
cal nmetlods. I lp)c tha( tl ;0'who had comlllCts oil ti1' arlier paIpers 
on (l inomvalivc 1(.11i4l1.' which were dlescriled Iv l)bs. Zavala and 

llbri'. l( i(sulemllH will re(lxl tho4se' c'(ilililiIIt d q ."(wSls andl will pro

c(-( I()isk thiin . 

]I~t,;tIit.\ 1).\SII,.\: I Vollhl like to ask 1w)) questions to Dr. Zavala. For 
the aliiity1111 binding 441 ' la4)hl alil)bOdis againstetwIrCetIIeCs 
Of, ihe mnonolmers o1' dw p'pildch did you lind that the antibody which 

(41' I)ehlt S'44h 1)4' Ie 1(b comparedbinlds 1t)Ilimm11411 or cII d Iremovd(ahn 
-
to the b~inding tO Ilht[lt'cimleltts? IIIothert wordls, woutld you have perV 

haps So. alnti)olieis of higlie" aliilit\' recognizing paticular pi1topes 
of lthe repeats which w holdh Iio0C l'l\t'll 11 ;andifinity binding studies 
thall the otherr which are oIlii, iI(ly reco)gnizinge I teatmellnIt of these 
peptides? 

ZAVAI..A\: We lil\'c do)e4 HIMt bt1 wet,not 11111CI 8)4)ut )1110Ol(aI();s in 
general, all within tile NPP--thc three repeats. Solle of' the 11o1o

clonals did react veiw badly with two r'epiats. Now, as falr as I know, I 
hatC learned that there is I4) re'litiolshi) I)etween dtw aflfnnity of the 
IntilbOdy 811(d t1141CialIcit V to bil 14 41t11r two oi- thrle'v. \VeC simply do 

not exactly know what tl1 Situatioll is,but ;tV'ry low affinity anltil)ofly 
can be inhilited by two repea'its while the other higher"'affinity ca.. 'i.,
hibited only by NANP3.Thee is1o relationshil) or correlation i)ctweerl 
the alfinlity of' tie antibody andl their capaicity to reuact with NANP2. 
That is all thatt 1 know Al)otnt I118t. 

MARTIN: I had a quIestion iboIt the relative atpplicatbility of*radioisoto
pic technique vs. ELISA technique vs. the most simple hemagglutina
tion inhibition technique in the field. Can you comment whether the 



v 
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radioisotiic teCintti(jue is at'utailly d(Mc inl tite field or' back in New 
Yotrk? 

Z\V.A\L..\: Nes, thiank wi. I didn't ivetitit' I()go ftth(er" ot()Ihlt bt0 
iboth techniqtues I sptkc imttltt)lt call lst, ither"RIA (t' FIISA. Somtue 
tiuie ago), we did i l'tnlsttlittt assay by using entzVui-;liIilcd alltili 
and the stnsitivitv was ,Iotlliarath.. I saw that tilte EIIISA cmild t ulsetldwithout ally pro>)hl. a-'uiwtil~ltlts, b~utencl' bIl;sically ihe
 

sate thing. I ditliltttlilh' work wiit I )'. Rotbert \Wirtz fiml Waltet 
Reed -htsl)ital tt'ying t( stat;t(~l,'(liz, ftlthct titt' I' IASA that call It used 
lot' tht ti!tSntlittt assa\. Illrufert'ltot' to( It i ltitll't h\" USitig tiltpep)tCie
of, tilsamt' thintg, vot call stall llIS.\ m. 1kIA. T'let' is ito) diflel
ettc. I usted rdi(hi tll]tt aSSa" btcust it is a little fttt it'ttic, but I 
see nit t''asont why El ISA will nto wtu'k illi)bth assays. 

IP:tRItIN: itt t' t iittll I()tht (ItltStittl od ht'ti itmg lutilttiti ltt, t l (f' these
lp()hc ' -L'<ltlililt WVholl \ym] ( mllct(() ht'l1,1-, timn liter+hia\r c ttm.'>. gltlitll 

y luhta\'c \ 'ottg st'lSilivity. Itt tt'laltittt to tilt' tCiFIlf'lsililit'' (f SA 
test, \'Ou cltl htave att qtheal dttclit, \vtt calt lt' eil, lt'tft . exat
pie, tih' stt'li( ('cttigo'n ot call dh I)\ 't'c atdf havt' aI cl fitting. So),
if' Volt hadI a st'tsitiye Iss;\y t,I( tc'tad Ib\ tict'\c, like a ptcl'i xidase 
a;ssasv, \m'iit s it'C It''Sietthatt \'itltIlltth ft'ialltgtltintatillissaIV. 
So), itctmilif I)' uttsi . t('Ft\ tillt'V \dtt ti t' 5upl y (tf' ltattE'ial is dii'
ficuft 

SItl\.\ot : t]Ihav' t\ ) (ft'stihttts. ()nc ft' Il'. Z t\;ifi it t('all lltti sttsilit'it' 

f, IIISA t's. itiettittg1 Cftccite afll mitlt'tiI l'aulelltllwtttlit e)r'ial t
calmuz " cmicct'i'ing will t t till, Slpt-t)zi)ite Ilm+lt' bew m'iuldIl 
eil gl,lit)lll()llito,'HiCtMIli C~ltSIlllite 1)(Il~t l I l ;IS l;IlilIStlilt,Vct'co
vial callit V. 

Z.x'+t+:The sci't'l vitiv (dlIPISA has bee'tn dtermllined< byv using difflel+

elit antibodies illtllhiita;tttry ;ts welltas ill\\tltrt Reel. It is ihillost 
the saint. With ti' IRNI\ tIchnique, \ot tan fetect spinozitites and 
with IISA you dett'titt 100 and 15(. The diiflt'ecec is ttiltitttalaltl 
considcl'ing that tmtte than 9ff'7 of the (mso-titlt-s the haveill field 
more thtan I(1() or 2(,(00) stii' oites. So, the differenc tllat exists is 
not really Iuttltlhgl'ul. 

Bt~t(:t.:-(ttw.A't': It seelts to Mie that1 )t'. Za';ita's I)tesentation titdy 
re)r'settts a (jtualtttl Jtttni its of' t'esetrch itt qulita1) it titeImssibilit 
tive epidetmiology. Those wftm use their vt's lalhoriously disscting 
ttmsqu itoes, losing usually intg 'xactittg one Tetlaihing hilog and the]) 
and squashing it and seeing itte spotrtztites, will realize what a trl'tlitt'
dolls advance it is. Illit way, it seemus toIt. thit this is all advualn't ill 

qluantitative andiqutalitative el)idtiithWIgy of' mnalaria that is so great
that it is going to revolutiotlize quite a ntnithet of' otil' concepts of' 



IialiaidclM,,,hlhgy. I Stee that (his metho~d is goling toJabolish ;it hcast
 
unev~s, .'. tlu l't~n u~td i m~~trul,, rummlicy, file blood Fprecipi

the poitin kinihilo lot l-

ln tsti that s st'tttlaiII \\alai ). ;ials 


(tirt ist.tWhau is l , blo it iiiii nts fadifft'rtl 
aliruals, or ofi h(lifii' l o squit, it'wc hve d\t'li'i ' /.ivhsitl's, 'I fiitn 
inlfCct'l nod offthc' ,ri~ill l'h 'Spl) orzo ,it. 

H ,wtw I., t,t i s sc'I dIti I ;tlIr / v i i i o w,.,I aI'lthsI\inhs .1v' s 
I , ittl n 'dil s ( I liftIII'e wt , it ii.t nHi,tI i()I I 1g, ', So '. . It' tsI hi us 


atlti fili ioInfection lit
' attuallVtravtlls innd list;ittttht'ii( i h ins ti'c
tiol thil ca uitcl iit lt t' methtds o lhil ti'vi tlII ltd'll'l"iIs liti ' i) f 

I gIriii'! hi i ll ,ltinil 
 ltibc)liv'tn ' n i lttion raete d iv d
 

ei' i ll ii' ! lit li
io I IIaI letiII()( Illation r';tt'I t Sltved atlulitl\ frt ill'a itst
h) iu l I stitwa, t *, M ;.l~ulw l who
 
potinte~d (,,l that t m ologlhically rilt' 
 IttIllati n l it' isnc innlit in
 
troical A'tfricaby 0 is iittcr (him ti itt- u Ioculti tin
ttl20'itit g 

calculated i n tiOw lt l 'ctiviv itirli in.\\,(IfI ttr. iviti's llta
tiln 

showed thtiit Pipnl 
 bllI't ()IdItilt I tti I' l iis i nti(Cllt'. tiiitnmS int s
 
eliirtlihlgr t'tn it'llma bt rh. ishis ill' lit w t' ll isnt li , t'l(f i ,1
it s ilttl llt Ii nl t't.i tll l 'ill t s tltp i dit imia il tt' llttlitnantropqicanl t'oulltr'itc (h:', ; t~ 1\, by co)tlntlt's> ,itlinl rt of Itllls uloc-S. It
 

s ( c~f ] chmvt o ,it ;a lda t m th ill ;t r t. d er, d .
 a ls o e'x pl l li .1n ta ' l l crt ' i h , i( hd iv e~ 

'Fllhi t'it l .'lit atnlrlini. witup l v, tt ltIst, itl' t ab., l tn, itols s with 

(liust'y vvnIt'1i1t''lihi t Ii ltt'n tit f wcul t hav' b byi tilel ltlo
io ls IiIlulsn (i+,sntiu. l. 
 It would lc possile to t ) it at ilt' i),'(.S(IttIic~t. I v,'ittld ]ik + Ili (tmin rat mrtl~l;c my perlt'sonal cq t I., ])r. /+av'a:la
 
()I Ili's Iv'alh. t-v )111t'll r.\ chll wcnill outr intctlmds] of, SttIldving it' ' i
, 

I ]havct 1lsilt'n I., c+Ilvtltlli to+ tit.ihu ~ t (dI .'ctr tc]imtllliol]gy', of' 
mi llal-It' a s (Its( lr;>+'d by ()iur <o]Ica, tut I+,(olli TlhaliIandl. I have't it ct'l'tmill 
amlo(tll of I l:<,V\ tlio~ll w.+htll ('<,i' l( v tt of s+'.t-"roe'it m iles VIld itivllliol]ogy 

highly cildrti t"i:t;tUN 
Ill-i wtr. dc'riv,, hv s.clt-pdlli otih y>is .;it,) "rea'as as V ( o,thl 'it i nl 
,liol-llighly ci;ldcIllic ;I,'l:+. .ts ).lm-Im 

)' tila l 1 . It S,'(':II.S to) Ill( ll t tht" il(WINr 601i 

i il ,)hlo y ,I' Ill-daria l i ht a lh 
popqulattion oI trpi al .. fiia Is to) Illc liolithig~u loo c. parado)xicatlly 

+s p eta k in g, ,  t h +,n ; I (hdo ifi le sl) c't l r a+ t t ' b lcul i t s.h o)ws li l l e tcl l,' l l l ls 
i'llip+ia ' ill c i' l,(.(' tioll ()nf lit )f;it '. (dt ;Iltl[ lo ics, lgu(; inllparticu~lar, 

.vhi ch~ l v ~ i h vc ' th ro u g h ( lho t w~' .li t t a n dt h en Ilna yr<dnti :i ' c 
e'ventuallhy dhcrt'ats it fit. It Is onlhy whlt',l we' slart uiing tOwtlg(; andi 
IgNl Ilutthlldo ()f"Illtill ill tlf(- anibody< thait w' Illav findl omI to what 
e'xte'nt v. ar ditl't'(h:I l i ctl' ill l'o tlls with ;itrelatuivelyv l'w ,Ifectionl and 
ol I inftection. Tlvt >;i filting, wo lld :pl-lyv, (4 c u')tl'.st, w.henI'l it t'olllts Ito 
the"asse;ssmet' I ( III dlilletclt c group wttl)ant';tibo(die.s. ill a .hen only the. 
\' ' u r~(;I1t' ( ll Hti lilnts Ill particular, ;If.(. actu~allyv tile Indicatotr 
o,ctarly trallsilissioll. 
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GeneralDiscussion 

I as very hap)y indeed to listel to all five speakers this morning. I 
wOmld like to Say to what extent I absolutely agr--c with lle rescitatitols of lb. CamplwHl and l. Collins. "1h ie ii rially "n"ia vi cadijeation
(IeCvery.hinI Ig thatI I have been Saying for. a it )iberof ',a'ci Ihat beiiI gIS. 
tlat;a iremtendlus value te 

only- itd 


of ,-..against tlittiai silhoUld be rCaliZCd 
this should lbe undilrstood---h.ol ;istnew imletc'i al tool.

Nothing niore iha a tool. I w%\i; a irliCUlrl glad[ that D r. (amipbell
tnertiolit( poblemsit elfile primary healthto arel. \otl imay p)erhaps
st ()ipa, 6 of'te oill'i Whit e.Ctitii I agieC \ith DIr.kh, to 
Catnpbell l in, (it tes lo 1c assessmiet of Illt ptospeetives ohf 
it talarii vacc ine. 

I wotuldl like to Slpeak ligert tlaI iintetdeiltoal fitst. There is per
hiaps (we ;islitt if ttt]iria tiroil related also to til;iia \'ac'il which 
I itieLd to briig 1i ;it the next sessioti. That is lh l)otlclti of (o.. 
Thank vo\'vry miuch.
 

NI wi s.ix: (COItti itliig File i)oill i'aisCd t(v )\' ofie-;(oti'Bt' -
Chwatt inptreci)iitn ttSs, Iwot ld likeIo have itiotlier view. I think 
wc will need prlc'ipitant tests illorder to assess the iiail-biiitg habits of
the ltiosquitocs illorder to assess ]t)rpetly Ih'vecltor capacity (d'liet 

tu'C:E-(t \TTNMl 
 I iisw'er that? I would iot liket,tbcit misuiiletr
stood. f cours, Ido realize the value (fil) ptripitaing tsts wlrstud
ies i1 tlielia)its of'tiisqutiitoc, genierally, especially .hlo/p/cDs. But isther at1y ittiiditil practical iiti)(ttie((i' Stl\'iIg habits ol',n1hnop/es 
that (I) tiot tr illiiitialaria:i 

o\i)I: .-vto \ outld atinlbdy like to coiiient oi tha'l? 

WEiNSlORtRI.: 
I atli afaid tlit t h \'('1i UtioCIe'Staill(' fithe 'lrs Ceon
tribtititig to tiiilari;at IraillsiSsii 
 vWhen We hlook itito Ill possibilities of 
intct'ferring with t' it lsmissioi c(nitact bitween vector ;illitilt. li' lns
mission is il ag -dtp)tcidltii factor in reltioni to
ilthe plasilodiull in Ihr
vecto't. \V also (LqlitloIttI(erSttin( Illat if'w hIvC the Itais aid Ways

of sltortening tilte
lif' s l , t tosqiitoes, thln we ite able to iitrrftre
with the trans tissioni . I be llvlne r we get tway f-mlt ilieithlle th 

CoisIntiig ili(h t(t so exact l)iteilMiiit liiMtltoS for blood tiltill idcitili-
Catioti, ite bttle itis.I g'uiess there ;Ire betteriletihods no\, in the list
(ttliirttr )fthe tweti th cittitV. hltiik vyou. 

CticIIEI.: I \ou)lld] like to seton(l DI. Br'te-( ,lt,;ttt's (OlIt,r-atulitiins ti
Fidel Z;i\vIl;t. I tlink lie h;is dClsci'iicd iCtest Iliat is goitig to Ie indis
ptinsaibl' toillhe Settin l c 
like to isk hitti i tittliodol(igical questioi. 

tli aiii i i stit)I' if t alaria triil. I would 
It refers to tile studies otl tile

world-wide disiriblution of, dir Circtl.tiSl)Or-OzOit, )rotei n oh P/alciparum 
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sporowitt's that we"t. als() ifflilded to III ill(. I)i-(,\ Wil" umlpfc (11'days. 
Now, I vantcd to hitm wlict1wr IIIc :Ildlcs \\(.1-c p"ITM-mcd using 111v 
(\\()-Sl((, assitv tll tt vm! (Ics( m. thcrc werc whcr Illdclwil
di-lit assa -s(III spcclc 

Z w\r.\: Tllc Ili( 1 !11.11 Ilc "pc( Ic', h"Ill P /,IhiP1,11111 ;-,, \\cH ;1,, P iiwx 
\v(,I-Id-\\Idc (k) thc cpIwpc Is bivcd, I wmild sa\-, ()It lill-ce 
typc' (11('v](Iclit c'. Flic IIIIpm-I;III( ()It(- is [It(- its( ()f ill(. m ()-Silc 
as ,;Iy. I 11;l\c lc wd ASill. ..\It 1( ;1, ( :c1m.;1I all'i S()Illll 
AIII(Th ;1. .1( 'llid III III ;III III llw'w ImILlws, (lit! It;[\,(. dir 
rep.;lIcil rjw'qw, :w I It'( -'I 11w Imlill sec
olidIv, HI (ImIlI'll lwl I(") ;II'lliv, H Il'is 1)().SSII)I( to de 

(I, III,. "I" it ll;ls lit (-It p ()SsIb Ic 
As() 1() 111 'ttit'll 1), lll(d c - III(- IIII(m I_-II(-I(-( 
III(Itic. !')m llw ,lk 11 1, bi-cli ll, , 1 1,; Ill- glsll;l\ (() 1-clIc( Id If

wlq I \\'It. I I I)[]( (,I it> Ilic I kil '16wit Illill Sm t (d ,IIIdv Is ille p,)SsIbII
it\ 111ji \\114.11 \(),I -\vtIId-\\Idr \\]III ;t m wslilc 1*.,S:t\ 
\Nl!l( h (,III%- 1111(k ill(- , p l[I)p, \\Il( !I III;lI I.sl1w b asis (If \()ill. Sl)(.(.is 
dewl-IIIIII;I(IIII1. ill(.]I 11tilcl, (I P PIOP(1111111 qmI-()/.()Itcs \\Hh ;I dlf

.ljlI 11)*ltlqw. .1 \\mllo hc Y(MI, I ()It 
Jusl(w \ mlld h. IlIcIl IhtI Ilwic .11t. I1111CIvIlt Jwl t1wl flicl-c 
'lli"Ilt cx*"t Illc"( (Ilth-l( III rpillpt '. Is Ilw1v 111\ ',w-I (d w l\ N-ml ( all 

\I-v ill illipml,1111 (Ilic'llml, I \.(Ill 11;1\.(. In rralliz(l 
Thil(. lot till, Illmliclit, Illc ()Ill\ \.I\ 11)1 ;1spr(P.-, I)\. wtllu, div 
Si)()I.()Z()11(. w(mid hr I 1111cl b% [till-( dic Ilulliml brllli , swilcilling 

Illilt cmill''i III (h) ir, ()I-b\ pc( 11-1,Illlllmdlcs. 'I Ilcrr is :11) milor 

\\.it\ (14)it. Ill hhm)d I'MAII \"ll 1 .111 1111.1 (. ;, (Ilag-Imsis m ill 

Sl)(-( Ics. hill Ill di". f I'c It is .14)1ImssIbIc. Thc mily \\ay v.-c 

Iuivc i., ill(. 11, c (d dw 'pr' dic millb(d\%CcI-(;IIIII\-, \w arc ( 

\dlcmcr )I-l1w ;ill IF(. ]"()I llc, Al oltcl. Ow xm-ld mv it( twilly Im"Iml. toW 

this pll'qw, "Ild 11111(Is \\11 1( Is brill",(Imir. I I(mcv(.1, So) 1,111-1 havc 

HCV(T INC(In pkiculm" ak() 1,()I-Ilicil. ;Illlig( it. lilit it Illil\' cxim. Fm

thosc pul-J)'"c" %',(' lit-cd somcilmig. Nb).st IlkrIv. wr wmiM necd I()\vm'k 
\vlth DNA ind)(-, mid I iihin- b1m)(I f(wills, cw. But, I'M ill(. Illmlicilt, 
w'. arc Illlwrd md duji is III(- rciliiv. Ahlimiii I (vilIc fi-anklv d() ntt 
b(.11(wr Ifix Ili;[\ cmsl high 1wr(ciltm us I&ncg;Ilivc simn)ZoiItc 

1111\ ll()t Ilil\c tll l( I-1),A(qw. Tllc vcry Cilc! that hy disscc
1.ill vml ha\c :1 Id [ill(.( wd Ill Ilic GaIIII)Ni and that bv tile, 
ilssdV \'()it ha\(, 15"'1') Ilicalls that 111I)SI sp()I,()Zol(cs ti,,:I( '11-c ill Itifecled 

h;,v- I,,- I-clwalcd t-pilt)pe Ild lil;lt 11,111cl-c Is ally variant 
it would bv In thc \Cry' vcry Imv I'l-c(luclio'. 
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B. INTEGRATION OF VACCINE WITH OTHER
 
MALARIA CONTROL PROGRAMS
 

Possible Integration of Vaccine with
 
Other Malaria Control Measures in China
 

HtA,\NG: SE NQi 
1h,bei ProvincialA4cademy !, !'l~ ,,cm' 

1111( i?'r 

l"'op/t' Repub/i /(hilha 

With the recent rapid progress in malaria vaccine research, the possibil
ity of obtaining malaria vaccine for operational use in Ialiria pro
grammes in the near fiuture is increasing markedly. Bat it will still take 
some time to solve all tl scientific and tIchlical proldis encouintered 
in producing safe dnid Clective malaria vaccille and to (o(Ilpl.e the din
ical and field trials biefore the vaccine will b'made ivailable. At this 
stage, however, Ithcotlsidcration of v:ccine utilization in malaria pro

be'-tgrallllnes may a bit too calN; nevrthceless, it \%ill be of, e'ncijl to 
luture operations and to vaccine prodtlv'tiol. In Ihr1mmmlaing strategies,
it will, unmhubtedly, involve colsidatilolm o(time pioticc; and the im
munogenic prol)erties of' the imalaria vaccine. which the vaccine pro
ducer should also take into cc(tllill when )ouducing the vaccine. 

Tl'he Role of \accine in I alItria Progi amines 

Vaccine is often regarded as a preventive tool used to immunize individ
uals or groups of people to prevent disease. However, potent vaccines, 
such as smallpox vaccine, poliomyelitis vaccine, mocaslcs vaccine, diph
theria vaccine, e't., when s:irategi':allV used, c;In intrrult the transumis
sion of these diseases, i.nd hence thev can be tised alone to eradicate 
these diseases. The successful global eradicatlon of' smallpox is an illus
trative exam ple. Unlike these vaccine-pievcn table diseases, malaria, 
although being a disease for which man. is a!SC, the o IV Sorce of' splreaid
of inf'ection, will not be eradicated by nmdaria vaccine alone, because 
the immunogenicity and potcnny of' the mahf aria vaccine ae not ecqu iia
lent to those of'potent viral or bacterial vaccine::. It is well known that. at 
present the immunity induced by malaria vaccine is transient, species 
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specific and stage specilic. Also it is noti known yet what ilpact 
inillitilostippressio, which txists ill cillllt adiltl (hiollic malaria cases 
always Iet illn Ialarli clcIiIlic Mft;Is, syill hliuve oni the buiiilding Li) 01 -illlltiliy ofl'th rtecilicilt itfcr vaciltion, l lowc\,cr, thle I'l't'(ltut'lit rep']
ctilionl of vaccinattionrclir to obtain and mlalintain l 'ctivc imm 
nlity ,nlay not only illcrcasc tillt' burthdcl f.'cillation ope'ration, but also 

iiia' ciIse lfailluiic owing to disgust, IIIiIuue1 )tibilitV. ;Miipoor Cooptr;i
lioll tllilong tlle(- tgt population. Io tlitst" itsolis, Iiluil ia vac('ilie 
should not lbc r'garcd ;is ai ultl~tritvc nctht t llc tisetlualone to 
coimbalt niilrii; instead, it should hc iiscd, on the basis of its distinct 
pioperttits, iilt(gratc \\itt othtr :iiitiliiala iiii ihtiStirl' toimuke til each 
other's dltficicluis to stck siritcgic c)i)incl ofi obtain tile 
decsired rtc'suinIl nlal-'it op~criol. 

antilialar i iiN 

!iot lt llt5tci\l'v it) tist' Va( 


Silcc trali ti )ll Iii; I 't's ,rtl"gcincrall, cifec ti\',, it wvill 
X'iti cxtcsivclv as is pirctiscd for Illt control 

ofI otllir discisCs tIItlir WIIxjiildl P I 'igIIIIII( ) I tll Jiill LIIllZ tii0 . 
Malaria .accinc should bc usctl itn htcalitits whiteC thetre is strict nicccs
sity and -hi(f tht not prov\cd to hbesattisf;itiorV.Sl llcitStill's ]ntvt 

It iS Ct (ci\'ialc thInt tile' tr, lit ittnuul iiieiIti'. S Vvill be ts aldone 

wherever I'slt,sibilc. I 'cr wcil IlheseIlicastrcs fail tti i c\it thO
decsired l-ctiftu, Inlilari;t ,'accinic Into,' hr I]:+;cd as it rcilififcCHntIt 10 

strengthen tlIir iiiviltiloill c tcitics to suck a stratcgic conlliilled 
e ffect Ill o rd c r t o i tc r r ut l mal~t -a Ir a 1Sil -;ion. I ll th is c ont ex t, 

Imalarlria vtccintc \\ill play a distint ivc <otlt in ialaria progranilles, 
though th traditional Ilitastirs ',Vill ,till plav tit miajor rotle. 

Iin oldcr to l)c successfill, thr coibihliiitill of 1iit.bstilic slould be tac
tically Iilatcuvlvle'd on the basis (d the cpidclliol!,gical conditions exist
ing in the locality, so that tile obstbchs not o\ercoiic btCf'oiC i blt Stir
nlouInted Ij\y tilt niew 1ttics ill iltc Iialiiau caiil)iigii. 

It can be fitre-sec'n that Iialari' vaccire, when available, will be inte
grated into ilt Iiualaria survcillancc systeni, tinder which it will be 
brought into fill play. Thfc fectivenCss aiin efficiency of' nalaria sur
vcillancc operat iois will ials( It improved by tile rcilli'orceinent pro
vidced by tile malaria vaccint'. Ill ctll jutict iol witih other lle.aSures, 
malaria vaccile will havc ap!llic:t tinl ill i' litinut tlil o stubborn 
residual inalaria Ioci, paiticuIlarlv'W lhtT e Ilithlria vectors are not 
allnahle to itltiol ill areas Uilld( coIIsoli(l;tli( or ill rllC;s \vhrCe' 
inalaria has been kept inder cntrol. lMalar'ia vaccine will provide the 
condition fi interruption oft mtlaria tlilstilissioil, despite the vectois 
not being significantly affCctcd by the mosquito control Imeasures. 
Coordinated by other illeasures, it Illay be applied in theilhighly vulner
able and in the highly rtcceptalih, localities to raise the immunity level of' 
their residents, so that they Iiiay deal I)etter with the nienace of' 
imported malaria. It ;nay find usc also in the operation to suppress 
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malaria outl)'eak in areas where nmalaria has friiwirlv been eradicated 
or kept tunder (1 ntl1, fo tiiily iimmillunizat ion (l t1e people living in 
the surrounding Iniglorhood ofd dIl oul)ieaik area will prvent lrther 

illui'othil' ons';tiOt.; 
in limited areas, wiethe'r at ihie original site of tl utll)teak or in the 
afTected localities inth ilmnmnediate neigbliorhood. 

sl)'eald ofthe (cis'cIsand oitlij) rat to )c, concenitraterd 

PossiA ,sl (Useoaccine ill N, lllaria (iperations in Clhina 

1l'l, l)'estll status oflliial~l,.ia is quite di tli'on f'oiii tllhi in the l)ilii'
atioln dhils and diiiig ih' carh' liht'iii lhc'i d l. ' condition of 
hyt'per'ndheiiicity tt f'i'inerlv cXisicd in iall inilai'iolis areas ico 
lolnger exists: Inali'ia endlli il'areas al cmiiintiallv 'ieei'asinlg in 
extent. 'xcpt dluring lltliks, ihw intensity oI' tr;insinission in most 
endetiiic ineas has been greatly rtcdlticed. Stlllch situations, tllgetlie'l with 
the( vell (rganizcl periplicrill healtih Srlvi(Cs throlug>hout ilt cOUntr', 
will provide fit\ orable condilition', o lie utilizatioll of miilaria vaccine ill 
localitecs whlir it is iliedl h(aill lie eXpcte., 1lh'riefor, whell saile' 
and Ho'f'clive ialarii xViCii' will e :1x ;iil'le operational use, it wvilllti 
be ellilycd in locllilies whenlever nicessary illinalatia piogriiis to 
Stiil(itintllh'hejiiWliliS illlpCding its l)r -riss 

P viva.x is pir'cidoiiiantly pi xaleiti ini China. Ovcr 9.5% fiti'iw toill 
iiiilariia casi's i'l) ei'l ill Illc coli 'VIi ,l (alre' to this S)t'cis an1d its 
eldCii arLaS arC fril luer ta thiI osl fl.'1 -fiparun, whter P vivax 
also coxists. oiutever, p)ii.ilarl in ile vast P1via n'l-cdellli( areas 
in u(('litll ;ind norilhlrn (:hinm, All. in., which is nut allitnablc to 
coltol. h s iid lie l lliai;l ol)er;iin11S in the 1lluanghul;1i iand the 
Jiaiighaii plains diftfi(ili. The iialaria iass rclioltd'oll thlise two 
regions accouinited f'or about 80% of t lie total eases in this conllltr. 
'he r bi1re, it is clear that P viuvax vaci'ilI' will be 1iti(h Ilore neeCIded 

thall P P'Ilc'ipalum vaccitie. l-I0\iwever. P /ll(i/.m V'cciltie i11V bL' 
hroughit illo hill play ini Ihe( localitii's vhlieivr' tlcd, tbr cxaillile, in 
tle loclitics wheir clori(1uiiic resistaillt P;;Icipamm stiain xists, and 
in the localities xhc'hethere is (listlriiutiolin of ith notoiois v'ecto All. 
diru.s, which is (lifuhiillto i(titil. Fo)r (iii'iii'iii ini (per;itioln, polyv'a
lent vaccine will he needed i mn inliiiuiiiiiia progratiniis. 

Besides tillililizatilii of indlividuals Or of selectd groIps oi pIci
pi)1 going to work Or trila'elingi in tllc liei;cilious aias ia hIoli ir 
abroad, such as fiontiii guards aiid otlir pi'i'sminnel working ill imialari
otils fI'ontiers, constriloti s of da[ls, toads, and riilrioads in the nalari
ous localities, Inilb is of )riospectiii, Iteatis woiking in nala'ious 
areas, etc., il;ilil'ii x;lccin will be chitl fl' uS(l in Conjllltnclion with 
other cont r)l mieasuri'-s to resolve ol) emi)ins not solved before to achieve 
furthe'r r'eduction or sul)l-tession of nnali'ia in )i'o])]eill areas.mtse 
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As mialaria is by nahiurc ila144441 tiss, a1in I mo4st pans ofiblis COHtI

try it is I1lis5l4bI4. W'lt!) Ii414114ia I'4''(l4'S (to 144(',ilics wxlitrlc it Is Ilijly
 

444144hed a141oppl ya ii n'b 14 444mi dicsc I4A lles \,il
 

Illel iilallaii14 v444c145w im44'>I ,4544 l(
 

14414n i il aki nn 

(44 lc mmii'4144454Ill.. to11444ai~ 

f'trtlivi. ct'Nl4."Im4 41 114ga.il45 ;4lIu~ial\ Mi\'4 ossiIb4144Iii.''41 '44''44 44v(1 

S41i1(t'44i( .4i(.4(' on4 ilit' siit.c'i(' 5i44'S bv (Ills I o4441ii4,44ol \',;1'4'iiit'444d4 


antd 44414( control44 4444;45444'cs 44414\' also bc4 ( olld1444'44o1 ](4I] out'4ilul lal'i

ntIS SiltSilIIIW 4444 444,14.I'llIc44i4 

sy'544'44 mid( \i IHp~l ;III III4I~ 41' iii ot'414litJam444 (I ( In 1 Lilti' and(Ii iial slagc.. 

11) ('~ 444.4\' *Ippjli4 a4144ii IllhIngj44. s III
 

I liaii i I ll lii i
 

16 t14 at44Io told4 (III 444mI\'1I 

l a144i44144ip~' 

gi ng44.444 Iph( c st II ll )111 4'( 44s, 444w41,w Iy I Iii4' ol4')1iti44 4'st' i ll P4 

.2. l441'44'144'( \\ ]it 4441444 1444 ji11 44'i4 1 4414soii'. 444141,i \ I( 444IW i\'; 

attli'niarit4114'41444 41( 4,44 1'cI./hwlii;4ii IrNitio44a\\'it'4'( 4 did no(414 
pridt' esi4 44444'44;4I41'444441 i\ XIl iti' Ill4loci4i:14445'xs4444 44l s r( d 

vccli't 1i' iI;IIIcI1 \\44 44! 4'4'5 'cXiIiIl t4 4i44,41444c 1m44''4144 4ist4it l 

ma.b Iii .( Il444'l41441444XVII) 4144 444'\ o4f4 \'14'idiit l441'll4444 4444454445 

usdilla where''Ii~1441144' A (-id hc4i'i k undti'4I 'iirl'l 
(14444 ( 1 i'4ill hc1144'4 W14414Vl4I'. iCS.444IIl\ (1 h I 4h114'l VMT4'4';4(v lb'ti 

kept 4444cr4 on444(44. 

C ('44ilig IRemnlrks 

Wha fliths 1)4441 Sf14144 i4I)4\'t (w' 44444 Impily th444at w lol4444144i44n o 
ma11lia vai(:(ilitwXi m41her ('44 ('(41d s bvlii411' olut41444(1454 ('5Will ia 541(4444 

the pr)b44Il4 Ill th14lar4ia control or44 Whatilas buiitt'X15I4144 444rta'iti('11i44. 

(]I~ts( tcIS I only the4 \14'I44 illit141i44 44lfllirc Iiiialaii'iL po445iIbilticis 441 clo 

Malar44ia \1t4iiit'
calii4is . au wleli l '1i14I14, will 14444444 44 In'c 'vai41.ble 

wcil illi theil'44ialii'4141444 agit415 iiillKI'i h1414uiscwh'lichliod It e 
appropr4ia4'4tely to4 w\ill Iltc fightl i4414i4st this distist'. '6 br'in1g lii1iL44'i4 vact-
Cic iuto 11111 I( Shouild lbt i4~1e'14tld Withi O4tiCY ('0111h01 4t14SU4eS,pila. 
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already (Nisti ig an l(lm) So1\((l by- Iradl nalu IicasurICs to atiojeve fill 
titer recIo 01 l SlIpp)1)i(il1 ()' l iiaria III priciJlI arcas. With this 

cldill vciw, vauio(I \\l~vit.I) Isecd Ill maiaii~ ()j)ltiOlIS, Shouldi( have 
(otIsi'lcr)Iet impac)~t oil [fit' cuing ol iilarili tranIsmOissionO to be isig
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Introdu Ction 

In ancient India malaria was known as tie king ,of tol)ical diseases. 
Malaria was the single most in)ortant caust ()fthe biggest niisfo)rtunc 
degrading th, life of' pcople ii cv'ry l)possibh, way. Until 1952, tialaria 
was directly iresp)(nsiI)l(' for about 75 miillion cascs and 80)0,000)( deatlis 
annually, with cOII.'(ital)l, irtas, iIi Ithe tiioil)i(litv aid (loli'alitv due 
to malaria durilg iltet'liii.ii' years. Malaria Was iiarly ('radlicatcd 
from theC C(HMt Ivill h arly 19(6)s isa result of, iltnationwide anti
tnalar-ia caIIIl),igtI liuhliefd I' ile National NI:tlaria (C:ontr/l'iFralic'a
lion Prograninn , (NNI(T/NNf IT) of the (G el'lt'ni t (dfIndia. Still, inl 
165(i) there were at last I(),(t() parsite positive ease.s (oftialaria scat
tced all ov(e th (',untrv. 'his I )erio(d of resur'genc, fior vario followed 
ous adrilnistrative filults, filllcial constraints, and technical reasonls., 
Initially !i) several year, malaria casts starC(It ltultiply (fiuite insidi
ously, iaid at that time NNiEIl atid the general health se'\ic's were not 
)rtpar'dto tackle tht' situationl efft'clively. As aIrestlt, o"verv the vleal's 
Ilarlia rTsut rence and(I cal outlbrcaks octcurr.(l teven illareas that 
vere at on teim" fieed oi'tothe disease. '6 coil),itl Inalaria he (overni 
ment of India iii 19)77 iniplenie end the molified plan of' opetations 
(NM|)PO) through tOw' NMIFIl, thus converting the llialaili eradi(ation 
1)rograllitie It,that nil aif 2 "lhe itllenlntazion of'fnt I'uitainttent. 
ll() resulted in th( steavedy d('cline of tialaria casts fi'o) 6.4 million in 

19763 to 2 million ca,cs in 198.. It may be noted that although there was 
r'eduItction in total riialIria casts in the c(ittntrv, the IncitCnce Of' P faici
parum has rcnlainltd at about 0.5 million cases atnnually for several 
years now.1' 

Control of' nialaria in dIhe coutit y is beset with many formidable 

problems, e.g., insecticide resistance in malaria vectors, cxophilic and 
exophagic behaviour of' mosquitoes, escalating cost of insecticidcs, drug 
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resistance in thr malarial parasite P iaparun,and operational fiiilures, 
etc. As a resut the available methods of malaria controil have had hit
itd success. It is colml)nplact' to find sudden spurlts f ialaria whtvr 
insecticidal spraving was withdlrin (.g., I lariniii Stlat). ofr inlareas 
whcre \'cc\tow species (Icvch pte high hgrI'c of, resistatce (c.g., Sllahiija
ian)lur U . 1.). '. Us( o re)lact'ment insec'ticidt's can com ini1ilaria forSoI c Iti (c.g., Inali II IionIInc II payving in KhIimk I oda P I IC, I Ilit yaunl"), 

)ult \'ctols litVC tIlW,lilitV Io dcvclopi Imulti)le rCtislanc resulting in 
ofct'ratio~lal fzliire'ts (e.g :l'crs ill (ijarat and ,Nlalrashtra)., \While 
biClIVitjtuilltA ICtla ds t) co trol] Inaltiar fit' being devel)ed,
malaria 'ac<iio's art cililgi tg ;is he illist l)ow-eftll tools to help control 
ialliiari. hlie ailaliltv of tuirt tcv pes of tnalarii ,a(ilcs is big coiltelliplattd€, i.e., (i) the' s]poro+z<itc \vt( ( inc, kili,asexual b~loodc stage vac
tint+,,tild (iii) tle tran~stnishsin-bho kintg \-ir(-cinc. lInthetc ntlfing decade' 
ofrso. all th' tIlrcc v((cics HnMav be ;iv;ulilldh. )ut Sl)zorooitc vafcltl( is 
cltleigiig ist(li first illist likel' \l'in' to bc ltht(lt'aaila)l' for clinical 
trials. ,ltit rft'16 ..im l nizatiol a i,,nstialar-ia is tf()x' b,'co ling a 
realitv. It is aga,,inst tllisblckground that .. ' i in utgtncy to make 
appr<Olprilte lmrtiitalilts tol undtetakc trials, and plan t'or tilt intcgr',
tiio of, inalitriat i.ceiics with tile pritmary lhealth (air' s'st(cIll, to kIelp
rcllizc the Alma At;i ihecliration ofhcalth lot all by \.I).2(00). 

Immunmizattion Against Mlalaria 

India is it lhicklv loillat. co untr . ILt(cst cctisus ( 198 1) reported 684 
million ponlation with a detnsity f 221 iwrscls/ Ml.kn, ad 2.47% 
grodwth rtc. Estimiiates in 198.5 place India's popiilation it about 700 
million. l: culcrtlnt t'slitl;t<w ;it'cthlt llIdia'x population would in
rtast to 799 imillioni in 1!191 lit(1 917 mtillion in :\. 2((t0. ItI. t,.av alsoi 
e Mt'ntioined that 78% )poi ititio lives in 575.93(6 villagt's and half of 

tiese villages lav'e a populatiot (&t5(0!or less. SoIlC villages arc loated 
illremote and iltcicssitl' ;ait's. hletr' ate it]t(.;I(s61.:M problehm 
villages which lalve ito fatcility (i iotaihlIc dtinking \v;utcr..\g;inst thisbackground, fm;ll;H iil V;tc inaltion is ;aformidaleh titsk. Eve'tn thetilnuin

nization oif, chililtui (tilt to 1-1 years) vmild lit' ulphill task as this 
group alone cinst it(tcs alont (9% o'hlieitota;l ipo)ulation (273 tiiilion). 

Il India, P I'ciix is t' Illost donuiint infection (7(1%) f llowedi)\ P 
faciparom (31)% )with itly small nutnhTe of P imA" cases itclirring 
every year. " /h/ciparuimi is widely (list riluted thr ,'glghout tilt' country' 
with great variation Ionti ont' region it anoith er. Abiout .t% of' all P 
faipamm infections ocCutr in lne statc (OriSsa) all n. 'I hl tntir north
eastern rtgion has tiveryhigh iincidc'ncc f fatiparui uaalatia. 'lb con
tain/liquidate Pfil/ciparnm and prevent its sprtad to other areas the Plas
modium fanciparum Containnent lrogramnc (PlCP) was launchecd in 
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1977 . 7 PRT is curivii0v w(wkin Ili 91 iiillll()ii Impul W 1\1 - I / (9 
g at 1111 ill.L. :1 

dls(rlct .' AS a I.c.sult, whilc (11cl-c I" ;I cmI."Id(.I-;IhIr IIII IwII( -III 
arcas lindcr PRA), lalcipal-IIIII 111,1LI1111 Is (m illc III( wasc HI (lic rcst Ili 
dic (militl\ (A. 1'. R',t\ mm(Iiii;i(m PI(T. NMFII IVIlil, pcisoii;il I ()fit
1111111h atiml). I'llimcd "(11*\C\ 1 ( "ll(Im Ird h\ (it(. NIA.111,;l IfCcn-
Irc (M R ( :) lv\cA cd 11111 Illc Im1(1(-Il( c I& I:tl( lp lrlllll IIIII;II lat W AS 

HICIV;I11C it) 111h ip'lluill 111111,11-i'l lix.c hl-cli dim lls'w d hy III Imr
(RI1111r, Illcil(k)II liil\ hc lilldc ill 1,'.P. tri'll. 111111CA mll kiim\ii ]'()I
grccll I)IIIIIIt" Ow III Illciv \\crc mIIv Is()
lal-rd ( ;ls(.N (d P 1,11,111)(woll, I'! (\%Il 111111 hcc(illic
1111' 
Illc III()"( (II)IIIIII'till 'p c ' lk- III I(11111 A II(c ' I'll'S( 

(" d III PIT A"'.1111, Il't, 1( llw l ill III(' I;lw " III III(- ( m m 
F(willi'lick R III lc\ (.1(d lillillrd III W,(11"'Illhilmol w 

R I I I lll()I(- Im " ticill .111'1 R I c Is hc(m illill, 111M V 
I'llc p lidd(.11i I 1), 111, [,it 1-Jud h \ .111cl-lim c (lilt" 

s(hcdIIh.,, '111d Ill w 1(McdIt(11111 I()1111111(h ic Ihr IMI.'' 
DIII-111", 1,I(8'_). twll ( '11111.11cd Itr',cl plylikillml [mdcr Ilic c,\Iull(lud 

Iff(W itillillic (d 'llm ill 8"1 IIIIIIW IJ I)\(T
'111d It \\()]lilt III( I I() 1111111(m HI 1,0 0 M w il I(M)"") ((l\(TIJ4 C 

I., imm'd 1() 1), t(Im., c(L Ah loll I"ll NN 11-11) 1" (dI IllAal-KI 
(III-m iu.11 till ( m ili'll III fill 1\\() (,I nm w AN Il.c., 12 IIIIIII(Ill 
I 111;[[ ;111(1 1 ; 111:11i'm III k ill p(q )III.ti 11,11). .111(.( (",A l a'-r rm lps 
;III(I >)OH priyll- In. ( \p"t-d I(, lt. mNk. Thrichm- ilic task 

dw 111A ,ill.1 1, m ild l '-Ic ltcrdlall Ill-()
walwd (1111cl '11)h h IIII(It-I III(. I-AT ()h\ImIsIv, 

illc primillu" (d \\mlld li.l\(- ill hr fixcd (al-cltilk. 
Thr 1ld1m\III,_, IIIA\ hc il1wkicird III (mlcl ill pi-Wrily: (1) 111IC's 

111)1(, R III Ic\cl (d it hdlm (.d R H: 11)Jim, ralmw 
Lihmil. pq)IIIII(Iml Mildl 1111\ Ifill''(111(c If(-\\ "IrItills: lilt) 
Jim) alld llldll, (1.1.11 w I P lalt ipamm ;irr is. parti( tilarly 79 
(IIS(I-[((s fill 1111111m ) ImpuLlIlm o IIII(It.l. (lic Pli( T: I\ (III IndEl
infi-Im llw r( illl\ r'll'. I",fill %(.I.\ Im'll. INIR 110 ): 

, I IIII(Ircil. 

FAIrlificd (it' I Ill IIIIIIIIzMIMI 

I-Icalill S(.I\ h c." Ill Indki 11;1\ I. I hillu, rxprl Will c Ili (If(. mill and 
dclivcry (d \ ;I( I A I I;is,,[( d 1' Ilic rl- Idlcaflmi (& Small
pox it) PIT-). Thr uxtrildcd pr(wi-millilt. III IIIIIIIIIIIMIllml (EPI) was 
launclicd III Ow (l)IIII(r\ III P178. At pi-c.sciii EPI ()O'Crs linintinizatiOll 
igainsl dipildlumt. purtlissis. lukilitts, pill fill 11vrl Ills, (Ijhcr(.uI()Sis. and 
typhoid ICvcr. Mr;lslrs IIIIIIIIIIIIz IH'MI Illily As() hc Includcd ill FPI 
shol-liv. Tllc (mililix Is SvII,-s1JjII(WII( 11)ill(. pl-mllictioll of vaucilles, 
exccp[ fill. Imlionlyclill" and lilvasIcs. Tllc Ilia.'(w cellircs of vaccilic pro



Intqrall'onqf Naccina I'll lh-alth Defivery Systrill I'll India 59 1 

ductioll are: Central Rcscarcli histittitc, Kasaull; Hal'I'lcine Blophar-
Illaccuticills, Bolilb;IN,; Pastcul. hislittlic, BCG Vicullic LiOm
ralory, Nladrls; s(wel-al Still(' 1;I[mrawrics and privatc 
S(TtOrs. ,Yr: I i I I i I I g comrscs and w(irks Itoys arc ( ()it (It ict cd Iit II I(- cmin( I-\, ;it 
va rill I IS Icvc Is as p I I-[ ()I I i I (-I I I; I I I pmvcr devc h) pilic I I I pn)gr I I I I I I Iv. 

'I'll(- EN wmild mAc avallable vilcuilliltiml sL11*\1ccs I() all (hildrell 
and pl-cg I I i I I I I \\()I IIc I I by IWM, all (I Iitl-gcIs (d, 88- IM)"(" ( m ur;Igc I I; tvc 
becti fi\cd. 'I'll(- FPI \v()rk,; dirmli'll IIIc 1111'rils(rucilln, (d lit-Atil 
carc S\,St(,Ill. At III(, Pf I( clurc (mc milli, and ()It(. Ii-Illillc 
intiltipill-pasr mn-kcr ;it(- rcsi)(msildu IM IIIIIIIII[liz;IHOll it( tivi(ics low 
-0)00 jwpillil (]()?I III dw plaills ;111(1 ;,000 Impullmml III (111,11clih arcas. 
III cIm. 1111111tilli/:111m) scr\ I( pum Idcd (Ilimigh Ill(- lm. pllals. dits_ 
pcilsaric", 111;tIrl II;1I alld ( lilld licillth ( ilv III ml(IIII(m , pi-lVatt, 
Ilic(lical 1)1;1( rv ()III IIIIIIIIIIII/Miml. ScIr( wd rurill ill-cas art. 
also) cm rn d \ I (I I I lic licl p d pitraijic( licit I Iwit h I I %\(it kri , ill d v(dt nitary 
m-gallizimmis (for \\ lim-1. 111(mills. 'I'lic (.1111A "M (11,11111CIII is 
I-cspinsIbIc Iom. ill(- mppl (d \ 1(( ilics. c(dd ( 11;1W II-;Iliilllg, 
licalill cdI1(;IIImI 111;l1crial, ;111(1 un . Tlw .mrrllIlicill S 
CillTV Mll II)IIIIIIIII/;I(Mil dirml(I-11 dw It(- "v"IcIll. FTI is 

Illitily alk illillicill 
IIIalIII\- I-chic n) p1m. ( millilillm i,, 8(1 :, kil thr jw(y1c (d 11)(Ilit IWC 
ill Althmit'll it ( (dd ( Ilitili hil" hccll ( "i'thIlAwd, lic(illcill 
pm\cr hilltin-, ;md ];I( k ()I' rcp;ilr Ili( III(IcS id 1.0 (()I's arc Illitill 
lialldi( ilp . A." it rcSult, 11li.,,])w p)."sihIr 14)cxlcl d 1111111111lizallml I() ill(
1wriplicial ;ircits. 'I'licc P, Am) dir ImIhIcill (d hig-11 dn)lmoll rilic", as ill 
many aivas pc(iplc luixc I(, %\;ilkl(,iw dislall(cs ;It)(] Illmly pc4qdu havc 
mis(Acii hchul.11 ahmi( ill(, \ii( TllV CNIA-11CIR-C ill IWMIM IlMI 

and handling and 1111111tilli/iMml, ctc., wmild I)c (d '111MICIISC 

vallit. Ill Im -grating Illillaria \;I( cinc., Ill Ilic existilig ill I'ras: rucm re ()I' 
thc vaccille dcIIVC1"V WSWIll. 

Primary Flcaltll (:;It-(. 

India Is a signatory to (he Allim A(a (4-clin atimi ()1'1078: " Health low all 
by \.i). 2000." 'I'll(- primary licalth carr is ;ill ill[cgral part (d ille licalth 
delivery system ill India. Tllc Illal!) cillphilsis Is ()It Ilic prevcIllivu, prw 
1110tivc, and I-cliabilitativc ilspculs (ii'licalth carc. 111 1977, bitsed ()it (it(
I'CC()Illlll(lfl(l;ill()Ils milstillittivc cmililliticc (dcXpcrIs. (hc vertical 
pn)grillil illc I&Ilialaria W;IsCMI\Cl*ICd I() thatI 

,and i'ladc illort. I](.Xll)l(., (Irp,11(filit, till I I I 
I lit. Inalaria cmill-ol \%"isKnJwn it,, the modificd plall (d()pcI'iIII()IIs (NIPO), 

.(.S()to he carried out throll,911 III(' hC;IhIl SCIViCCS Mid tIIC PI-ImaryI I
Ficalth Carc SN'swill." At dic cclitral ICVCI, dIC GOV(Tll HICIII (d Ill(IM 
through the directorate of' NNIFT \\,its made responsible f'Or p(dicy Imit I)' 

fi 
t N,. 

http:hchul.11


Initiat dis tit cast thtthit'f httt'tiigtl \'llia n 	 'i 	 t.it t itlilitig ()Ist peiThsltatTlw 	sltalt. I uI ;l-~ioh) s iluipt'lills' Illu p-rltht llthughi,llespJsilt I out Ile its itstiict N l listis t]hitstitliit inotttltoci 

1li98lia a '.,t -Iti utit	 :\i MI(mti'IthaII sIIftlii,t t cirieI t. 
lheilthth i& \,tt' ,1ia , tu li r itS titil tl [itit ( lt titlitl isS';tsites 	 I 

tt I ",jisi ,Itie tion is I'ri'd mttl 
+fli' IIttil (i\e-stl"(NIP V), Ill d itiW

Itotldhc,' (fillit ,.N | P\\'>+ itra',>iqllcd((ithc t;,,11 svlt.:lr c(dh'ctionl h)1)()l 

i na.llII l e eas tht 1 \Vh1 lurlb ihlls t'isil ; ittili iit; it alistl(i11(d
pretsU iti \'t :11 tl tillt', 'A NIPW\ l~tw i(cfl' tlliskc ratl ..
l+lc d t,'t'c tImic ;111(1 

ItfsplhI siI 6)l	IS hlt ' it i \'otk lit Ni.000 ips it tiseu it plaits i S an('t
flii ltt for (tt the ified
3S 00 illt rlts. ti t( (ithedtjl/ li,'ttsd mo

Flall (df(pllttit+,s i.-;t(( c u~d 	 duc to) ,I It'(hltt+ u t atnd Illm-n;tlily.. iai 
b y+illv()l i cllllllnitv p;11'lit'i]p;tlim, atttil,, l'ii l:+; lrt'i ;1,'i. q d i.'+tr'ii 
uttlvd tIIl -1v ;I~t'l( F"('Vtc li';th (dllllm. 'it's..lu T"c tt D)ep(,w (F"T'ls) 
andltDrugt ])isiln it ('.hml (IN) Vaccinese li'cli (qwtnat'l tintIy+houtmalariacmi~n t~mletics mt't'ti. NIsitcby;dirctalaria, hl~W 

' 
cmlit,'' ;I[lI I"IIF +tlll C I <).0<0 )() l+(,tilt(, 	 ) (; lM t 0 tlil..'A s (&"flow 
-
124,552 l"d'ls ;mul 2.1OWi~9 lDN(s hi;t. Fr cc [Undctrl (he lpil iiedu't. 


I|lary htcalthl (,are 	 ildi( itlm hav\c( bli pt(l-4)I tosystt'lI+, Si)('('ll( s scd 
t'nlablh. ,Ilmlitltilt,+'pl1c ,vl'ss(d',,~li;l'~ t lqlltnd..As l lt isind~ict| .l 
,nlalari;t ( .-. Ii,Il+ldi'il l glidlil pcr Sl l cl( bets t. thpc ]ll)tm ll yctm;,' 
rct.duI''t tcd l 9M(). in, 198:5{, ill nd .5::it)2(000. 11illl 2. 7 1 .9 1990)., It < 

The,p) ,,i-s., Itiallti' tmlnd() aIs by"tihtNM FT.Iil monitm-cd€ show'.s that 
in 1981 th e ' 2 .9. s tgg (, il t' . s te ill (he 'A N.\Ia;s t iti,th at ta r cts tmltl p ri
,tlari,+, ar S, ;Is tlic l lt Am,++ claration arecahhl s'it|| c'ltlmici:,ttcd ill
i'l, detac 
being Iln(tS+ltisflatnwily. 

Intcrvition of'Malaria V"accine~s 

tcarv Inlaill 

all health ster'\it'ts tIIc im munll~ization r)llltg,'a; 

Primnary litalth is,-t-g~Ir~cd as+tfict Sysicnil Iow tilt'ctdeli'.vr of' 

illIndia, includinlg n -clt. 
T he p ,'i st'l'\'ice e'xmary ht',dth care't ten dlsiltm ) tht' ctm ltu tliity, fman ily, 
and to tile+indtividhual..\ Ilt peipher,'y hct',dt oneA he a stuh-cc+'it, hats 
IraTMIMiud MIC lc-I)MIC 1111ltipl-p,l) (NIF'\ ). halrra/ia thtl(,t w\m-kt' NlPW 
lenialt. is m, h imu nization pl-'tgilallt \\ inlil andr-cspmsile l lr (d'+ 
illf"mrns. ;,v'htl-tas dictNIPW reale has thl(- lill otherlVllnsilbilitv all 
immu~nizations. Tlet FPI wm-k of Ml PVs is stupcrlviscd by ,inFI" supe,'
visor. At tht'-PFC leve'tl, a medtical <>,fil. co>+lrilimtts and ecutttes tile 
prograillnc, Immun~ization algainst iliri would hatve to f,6lhmw tile 
same pattern as set ou~t for other- im nIizatiOIs Und(T' tile EPT. In 
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iiiany niilairiti vndciiii awlas, mw kltmtl iiiav iiincl-caQ coniderblylili and 
therefitie aditional Stidii Iay be' i-c( it( . lTo St rciigthwi priliiarytll 

heiti lt a r ii il aq lt'ial ii i i iscli Il is1 Iwiifj l iin liied Ii hlider 
(it(Iscici i ISt is )'tSLiiitt wI)S-( tr il lil IV) uLiie finLi crS 1 0i i i!ti'lt m 

spuiati, o .(If t itia to whihinat'd ia"( Oepcilin (m9 as \il 

Siunit'%a(Si itt IV itmiiito Ic981)"-19 iii dwiukiitt Tll(.( hain 

Inaxtroia ih iiikiandirurl arais.i~ 19 17,illage hlmhito v wtit malar 

131Icci' fol val \'i maaiae Siitil pt'ritdprOu of 9,124 Air ims(diin 
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cidic faclCs dissccicd, 81 spc(Illiclis wcrc limild Imsilivu I(Ir (It(- Spiro

zoites. III StIch a simatioll, IIIIIIIIIIIIzatimi ()fall .]m I'l, 11KIN, 

be very (III'lictill ;111(1 ('XpcwsIvc. Als(o. it' Ille Hill) nuthiriah-mil is 

short fivcd, Ihcrc Illa\ hc vcry littic vallic HI 111111111111/.all(w. III (moram, 

11' IwIlill"'I \,;I(( HICS AIV Admillis(urcd M all mca \%hrrc timislillssim) Is 

illict-l-lipwd, Ilullarlil (.,ill hc Illuch jvdmcd m cvvil (1111111latt.d. For 

]it Klutrkho(h \111agcs \dIcic livilm-1 1 (1-misillissiml was Ill-
Wllsc' Ilircc romilds (d IlIaLIIIII(m Of, 2t,/m) Ili 1982 pnduccd 
drallulth I-c(III(Ilml [r lll lhrl;i ( isc.-,. Ili P)8 2, ()Ili 1111,215 sl)t,([Illtllls 
llissrctcd, ()III\ (,It(. hound p(l.sim c hot. till
Malatili'mi 1, till hciwl, spiI\cd III (IIIs l)-mill", P18,; 11118 trips 
alld W) 111,111-Imill , 'dIt.( 111)11" ()III\ h .1 (mild hc c(Illem.d. 
SiIIIII'llk III PWI ()III\ ") A. o'll.t1bl'I'' Iwild hr mllc(lcd (1). S. 

I R 1)(1111, pcl sm l;ll ( m II I till 111(;11[()It Hlc \ t'( Im . A. ( uh
t Ifilt lr , Im It \%t, Itilk 'll"( (.1)(Ild'. I() 111.11m llim l, lilts hccli licarly 
clim illawd 'Ilid ilw IlIlIsIlII, ,I()II Id IIl;II1III;I illfriTill)(cd . 
1)(11.1lig P 18 1. (licit. \\;Is m) (;I"(. (d 111.11;tria as it 1(.\\ IIIIII(II-cd 
(. Iscs pcr 111(lusmid p)pIlLilliml pri l1wildi Ilic tr 111slillssitill S(1;1
soon. Still) III;ILIri;t-Irc(. Ilc ls liccd to hc pI-()(cfI('d Illc Iwndmcd 
flialarla. Ill ;1(hic\11) ill],,, ()hjr( m c 111;lLirla \;[(( Mrs 11;Ivc 
MilliClim, 11Ipplicd 111(11( wilsk. III "lid) Ilv&sspm\lll Illa\ hc tcr-
IltIllawd mid I() dric( I 'r\c].\ 1)()S.,11)1(. c;Isc (d 
Illalarla. AH 111,11;lml lw lllvc and Imm" III licit-jilwill-Immis 
Illay bc 1() prc cllt (It(' Imildlip (d ( Iscs. With
drawal (dspl.;I\ im!" \()Illd (11;ls(RAk ;III(I lcllill Ow ills(cptli
bIII(\ Slams (d flic \c( [()I, (hc Illsu( ticidc". which 
;IIc 'llid Illmly (IlliCs 11)(11C CNI)cIlsivc. Tllcsc Ilisccm](Ics 
cmild be IIcId 'Ili irscr\v to (i(kl(- ;Ili\- suddrn simi-i (ih!ialarla III M*Cil 
frccd 11-mil illc dis(1 111(1. 

RFIFFIR FN( FS 

I .	 'Slim-Ilia, V. P., till] K. N. Mclill)lla. 1,185. \Ldarla rcstilfclu c in India
a (rili( al '111'k SM S'l, 11"/ ( ill plr s .
 

2. 	PiwanayA, S , md R Rjv. PWO \hLil i;I it) India alld Ow
 
plan ld ()priximl, Imil /. Com A% 12: 1-1 1.
 

:1. SlIm Ill;t. ( ;, K. 10 ;ki. RI \ W %\ (.1 la 'tild ](, , m ilnd. hi. Pro)( . Indio-

U K \\()ik h.qj im m.ilt I.i. F(I V 1'. :,11.11 Ill't. I)(.Illi: Malat ia 16 -scal-ch 
C clill.r. III). I ;- W, 

A.	 'SII;IIIII;I, V. 1),, I ) ( :hOm Ilm Iv, NI . A . Ajis;ii I I . S. Nlalhol ]-a. 1).K. 
I 

B. Mullion. R_ K. Rt/(Lin. mid C. 1'. Batia. 1983. Smdit mI IIIc frile 
inciden(( (d nj;il imt ill Khm klio(I;t (disit. Smiepal. Ilaryalla)and Kichha 
(dist(. Nainii;il, UP)primar\ IwAili(cimcs. Ind.j. Medatiol. 20:21-:H. 

5. Chalidialla.s. R. K., and V. 1'. SII;IlIII;I. II)K:. Malaria t-pidt-11111. ill Shall
jahanpur. Ind.j. Malamd. 20:1(6-166.
 



Inh-jrzlwnl 1?/ iHicc-iis ill lHealth Dilvly Syte i'/llIndia 5 95
 

6,. SuIirit, S. 1K, V' F Sltuttti, [K. \'Vttisandt, andi . Adatk. P 184. [K ilt
 

rcsistllc il A,.l ih/w n NI iiit. t xt .hi j/ -/1Iri/alio. 21:109
114. 

7. Ray, A. P 1979. Somet r*t ItS (11 1) ./1/ lpalum it it Itttt2 t tiiiv 

Adj Md.tR' %.l >ttr. pp. I1-1.
 

2I1-2. I,./ .Umio/it~/ I 8:2ii1-.ISA 



Integration of Vaccine with 
Other Malaria Control Measures 

in Northern Thailand 
UDOM CHITPRAROP 

Ala/aria Center
 
Chiant'gmai, "hadid
 

In Northern Thailand, mahm ia was previousIly the number one cause of 
death. In the 1930s, hile -+'nudal malaria death rate sometimes reached 
1,500 per 100,000 populati,.m. T' mialaria control program of the 
1950s and thc eratdiciation )rogran ()t"ithe 1960s stcceedled in lowering 
the deatli rate to its p):esent level of 0.8-1.0 per 100,00(. Malaria 
remains ai0 1 or pub lic health liro I)Ce,because of transmission In for
estet( and foothill areais. About 20,000-30,000 cases are detected annu
ally. Of these', 98% from I foothill These arewne foreted and areas. 
mlimnly forest working villagers, such as woodcultcrs, hill ['i-.rll.ers, etc. 

The two I ail Vcct( rs, All. mi ivy aa Mid An. dirus (All. halabaccnsis), 
bite and ,rst v:.iostv out(l(o)rs. l/lcipar11 is tle pred(ominant parasite 
species (60-70). lhe coml)ination of the villagers' telpolrary inigra
tio0n i II 'orests antld neighb)Oring countries, ()ut(b)or trInsInission, and 
drng pressurc caused P ficiparum t(o dcvclop and spread drug resis
tance, first to ld(oroquinc. then to sultkdoxinc-pvriintharine (F'ansi
d;r), and now to quinine (sonic rel)orted cases). 

The cur(nt Iliain control Iiieastres arc residual I)IT spraying in 
high receptive villages, case detction, and treatment. Sn lH)lentary 
measures inclII, le 1)rot1itiofl (f co tunity seqf-tprottction using lar
vivorous fish, ul( )(j)U ito nets, anI relllCnits. 

Vaccination, if cffcctive and available, woidd be included as an addi
tional measure in this integrated control program. Vaccines would be 
used only with the high-risk group of villager's who v.'ork in forested and 
foothill areas. We estimate this group to comprise about 5 to 10% of the 
total )ou)LIaition. By system of working, all of the malaria cases wereinvestigated, so we- got infimniation ahilady about who, where, and 

whenl these group of villagers go to work in the forest outside the village. 
The only l)eo[l'm that may arise is that when the number of malaria 
cases was reduced to a low level, it was very difficult to conclude 
whether it was fironi vaccination or from another cause from the inte
grated control program. 
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"Iah.i I . Malaria Cases, 1984 - Northern Thailand (C hiangmai Region)
 

1. Population 

2. bT,.dcases
 

3. Species 

4. Age group 

5. Foci ofinfction 

7.6 million 

24,448 cases 

P Jca/'itn 
P tivav 
P ma/ariac 
Mixed 

Below I yr. 
1-9 yrs. 

68.7 % 
30.9%
 
(. 1% 
0.3 % 

0.16% 
7.47% 

1+ yrs. 92.37% 

- It the village 3.3 % 
-- lII th' Ibrest 89.0% 
-Neighhbring countries 7.7% 

"I~. ,11.Measures 1otr Comtrl Malaria in Northern Thailand 
(Charngmai Region) 

h
14hr0 1loderate Low
 

1.RESII)UALSP R AY 	 X 
2. CASE IIITTONANI)TREATM ENT 

-- Village Vjhtte.r 
-Mi dwilerv Cetrcl 
-E-I'alth (enter 
- -ospital 
-Ialaria Clinic 
-- Spc ial(::se )etection 

3. 	 ADDITIONAl. NIE:\SI:,S 
- Larvivorous Fislis 
-Sell' itc (it il 

,I. VACCINATION? 

x X X 
X N X 

X x X 

X X 
X X X 

X 

X X X
 
X xX 

Only high risk groups 



Integration of Vaccine with 
Other Malaria Control Programs 

in the Philippines 
CRISI'IN P. ci IIVERRI 

AtalariaEradication Servicc
 
A'inistr, q/h'a11h
 

Afanila, Philippin'xs
 

I am for the integration )I'vaccinc(s) with other malaria control pro
grains with th,! followirng objectives: 

1. To increase the etfleetiveness of malaria control progralms through 
integration of vaccines; 

2. T Lclp improve our Ghbal Mlala'ia C(nltrl lrogram through' 
J)rotUcttlng tian against death frot malaria; p)roiccting matn against 
plasnodial infeCction: interruptiog malaria transmission; imlproving 
malaria dial.,gtosis: and improvingilpidcilogic;l investigation and 

i'v;i
oiiagiio.
The following facts and figurcs will sup)ort tly stand. 

1. Introduction 

Our l)(qovatitOn now is 54 million. Armnd 15.4 million live in areas still 
endemic more or less of malaria. Of the 15.4 million, 55% or 8.47 mil
lion are chilhlhen below 1H ycrs old; 5% or 770,000 are women of child
bearing age; and anotlir 5% lives in developing areas suc. as mining, 
logging, irrigation, and road construction camps, and agricultural 
resettletmen t areas. 

2. Morbidity and Mortality of Malaria 

The numer of mnal aria cases, deaths by age-group, sex and rates per 
100,000 population in 1977 are shown in "Iable 1. There were 7,597 
(45.7%) tualaria cases and 15 (27%) deaths in males below 14 years 
old, as compared with 5,224 (39.2%) cases and 137 (35%) deaths in 
fernales. There were also 9,02,i (5-.13%) malaria cases and 430 (74%) 
deaths in tales, as against 8,106 (60.8%) cases and 252 (65%) deaths 
in fenales 15 years old and over. In all the ages there were 585 (60%) 
deaths in males, as against 389 (40%) deaths in the females. 
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TAhII: Rcpwurd (',ascs by .\ge(r up and by Scx, Number andaini 	I)t'au 
Rate/100,00(0 Population, Philippilies, 1977 

(.'a 	 )' Bo
th 

Ae & ,,x M,'al," Io ale . YAa lflU;ah' . '.v Rat, 

ALI.A(;IS 16625 13330 2f 155 0,.. 5 585 181 971 2.2 
Under I y. 382 :174 755 *.. 21 31 59 3.7 
1-4 yrs....... 23111 15,10) ;9(4W 67. 0 17 .46 9( 1.0 
5-9 vrs....... 2311 159) !(I))) 01.9 t6 -12 448 .4 
10-14 vrs . 42.1 11it)l -112 7-1.) 3: 19 52 0.9 
15-19vs ..... 236 150) 'N917 8) .X 39 38 77 1.7 
20-2-1 vrs ..... 1546 1506 37052 77. 1 o:, 23 86 2.2 
25-29 vrs..... 31II 123) 2170 il.84 65 31 9)6 2.7 
30-34 v( )01 801 17 68 02.2 10 36 76 2.7 
35-39 Nr. 83 1 7 10 1577 68.!) )) 2)0 6) 2.6 
40-44 ..... 
45-49) ,'r..... 

632 58 
q(..."t93 

1218 
4492) 

64t.6
I57.9 

31
2929( 

161313 
.17
"24 

2.52.7 

50-51 'rs..... 299 31) 6 18 0 16. 1.4 3.3 
55-5() yrs ..... 316 18) 54)2 11.1) 28 13 .t1 3.3 
60-6.t rs ..... T2 2)) .199 5.2 16 19 35 3.7 
65-60 %rS..... 211 1)) .tl5 1)5. 15 Il) 25 :3.9 
70 & mcr. 201 213 -I1,1 50.5 21 17 W- 4.9 
No Stmtd .... 3: 2)9 62 -- I1 2 13 -

In 198.4, the annual parasie ilwicidcne of'alaria ws 7.2/1000 popu
lation , with P /, ipar111 (65 0 ) pr l't in tljI11g. 

3.Prokllns
 

3.1 	 DIiT now costs US S2.8) pcr kilo, ias gainst US .2.0(0 in 19183 and 
US $1.30 er kil) ill1982: 

3.2 Some en'virolnnlenialsis arc questiolning I)I)T residual hoiuse spray
ing ispolluting Hit clVil nllent; 

3.3 	Rcluchimc, o'ihc pcoph,now to )I)T residual ,ouse sprilying; 
3.4 	Spraying operatilol isllW costlv dtio to inleriased cost (f"freight and 

Iu.el-oil; 
3.5 l)ifficultv )dfspraying Iialin duc to lack of Iralnsort; 
3.6 There is a high tllrnIover of' volunteer villagc Spl.'ellci tilnder the 

Prinary H1allt (eiIthare (MHC) approach; 
3.7 	 Inconplcte ll'catilcill ofhniaharia eases due to frequcfit 'll)Vtllent of' 

I) uliLtiol)l" 
3.8 	lIref'irence of injcctablc antiialarli drugs more than the tablets by 

Stime people, e speciallyN traders to Sabah; 
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3.9 	Widespread .ald/mrumrtsistance (70%) to,ilil-;(imio-quinoilic,
 
drugs.
 

4. 11ccinnncnulati~ns 

'\ith this sitUttio)n integiavion Vatcincs \Nilh smutie mlari;a contr(l
llrogranis is thcrubiw, a "An,['¢net additil~~ applroach. Al\pretstclll vacctii
nation is givc H I).dhc r~xplld(cdl pr()gr'aln mlnimmunizatio~n (IPI) Of'the 
M/inistry ()I' 11cadl ..NIA.iica lr isallrcady illt'girat'd into tilt'Fie~ld 

It- alth ,trvics Ilikc t' .\ti ltiu, I";iiilhv I'lPlanning, and Schistoso-

Itiasis ( mit rt)llr t ts. ht' iillariAl v;a-'itls \Vill hv givt'll in tile

IBanra .l y I lt.,thh Stioi)ns, Rural I Icathh Units, arp( andIDis ,'ic~z, 


(lClinics at (l hitt.Itrim lh (:a v ilIllc l)islvict I h)spils at thei 	 l( c 
st-cmindary I h'cllh ( :arc' an''l l-m-ilciatl I Itsplal:s. Rcpioliav c d ill dwe 

I l()sllills, ,'pc(ial 1l ) it;tls, ,and N'cdic;l (Celitu'rs al (' lilu-liary
 
l h aith C a mc & M' . In ctm i'mll i dht m itlitIth q ua tt '
d ih ilhm \;ai r s m a yvm 

thtinilte pri()tily \,()ill I)(:
 

I.The childien tluiw 1.tvt'irs (tId1 c(mipising 55% or 8.47 million 

wli tin( litusllc(Itlit 	 nI xjrtlisttt() Ilidi p)l,ncl i)lit ad to 
ialri (lo'utit)l ltiil ct.lt 

2.'I'll(w m tI (d ( illc rinit t, atcl c(,m prising 5 770,00, with
 
Illc aiitis I()imlm c dili tht t', llltl ll ittitilV tdleso
(& pt)l 

notr al m (li 1v 'Ics sil1( iniw enitleS il tI tih ilets bitf lais bIypri
Iet'Cing tilt-pl-t-glil it w(.o]ll . 

3. Thm c pc pIc li4in i lt'r e i tids Sich ;is, iig h)ging,lee : 
irrigation, ,and - w a(l 3, ( 49l.is5 a egril inti 15,is()lsinslt n ti l 
nitlit al't';s witilw I() rc.(hI.(c )u()rlidilv ,aodlil)rlt1ilv r;.!t.;;an':ills 


a 	 ilargii tothallrl and 1-il t andic(ieito i(pr1 c t cilnucral()2ll)s ticaltlltleul(i//civsriingitsr()ss Nationallctil 10roduc)land the'ir c',rning pmv)w r ir' oflagricunltural cro.p~s andltc%lc()t lf)sstcs 
tcarning )()wt-er(dfindhustrial 1)(]liol) (filte 10)Sh()tagCt Oflla )tr Or 
to dccctastd l-rhit ivily,; m(iprollm ic tutilizattio)n ()f idlet andltndls 


Ftrtile clinical ficd trials to aesstltc first ighl vaccieis, we w'elile 
and will glatr (iutilt' implement itacc rding to frmulatedly teae t()
guidtlintcs ()r pr ) I.Axt nimin ivint, ar epr o)p t i cr Tlayab atstit(- wt osing 

or Palawand a s ssihlogictt.e plawnis lphrofil of'Ti yalas is 
shown in leolh 2.In 1984, l5r. wrc r cCrdcd 3,10 ('50.0'%) Cases intile 	 1.1yea,:rs ()hi and hImh V,;as,against 3,301 (t!.!% )catses ill tile 15 

d/tp arum
ye~ars Ald and ()wcr w\ith 25%", .fi i cases. "Ihyabas is 100 mile~s 
south o)f is hrougL hou t tie ytar byv v elhicleM aniband it v ey ac uctssiblt 

Oil con('rcte road. 
The pide~miolo)gic:al prtotilt f PalaVwan is shO\%wl ill'IhllC 3. Ill1984, 

there were recorded 1,762 (59).569b) eases in the" 14 years old and 
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itml. 2. .Nialr;ia (:asts, ( ;rmlp. Scx, Spc( its and Rates,TINyahas, (O)czm.hb .b\gc 
1984 

1,./i I:, 

A'ge (;?(Il/ Afah" tol",'a, Mah I-Onah, /(;I/a 

= N 15 II 51 2() 970-I11 m . ( ( 0~l ( 7)IItt t A ) .117) 1. 

N= 11 I5 57 46 129 
12 -23 rmos. o= 1.06) 2.1t ( 2.0 ) 2.21) ( 1.95) 

N 280 207 82 1 W55 19163 
2-9 vrs. (2(2 .(l ) (32.8 (28.-I 31.9 ) (29.18) 

N 185 11)3 181 3552 1121 
10-1 . S. U - (17.7(j) I1,.3 ( 1 .7 (17.2 ) (16.9 
15 %r. N 51) 28 1178 !ll 3301 
& ()v(t (52.8 ) (1).') (51.2 1 (.17,8 ) (19.95) 

= N Ilh)11 2888 2085-1 6614W0) 32 
t ,15.7 2 1 9.50)) !.t.66) (3 1 A5) (100.00) 

.Mahuiat ("1lu, '" M aslasr I'ldawa.~ I .\ t. (GI, l , Scx, Si ic, :odl Ratcs, 19814 

.-1,, (;w lp .1h , lah- I- m /l, .\l /, Il, 1!, .1 i'" "761al 

(-1 1 )s. 
N = 2; 

1.9 ) 
25 

( 2. ) 
1:; 

().1 
1) 
1 1 

) 
(3 

1 
.3) 

711 
(2.61) 

12 - 23 n s . 
N= 

= ( 
t)

1. 7 :t(. 5 
H1)t8 

L 3 ) 
12 

( 2 . g ) 
0 0 106 

3 . 1 

N 8h1 181) I: 1 167 11 1 15.1 
2-) yrs. % = ( 1 ) 1 7.t) (I ) ) (138.o (35.6 

10 --. vr: , 
N = 

= 
I19t 

(!8.2 
: 71;

) 1 7 ) 
71,

18 .2 ) 
79 

(181.3 
I 

(100)) 
1 

(33.3) 
52. 

(17.7 ) 

15 Nrs. N= .. t) 112 178 156 1 1 1196 
& (ver '= (.12.1 ) (39.8 1 12.5 ) (:1)).0) (3:3.1) (.10.5 
"Ial N= 

' 
10f67 

O o31.I ) 
11115 

1.98 ) 
11 

11.1.2 
:' 

11t6) 
I 

(0).03) 
3 

(If.10l) 
29-58 
(li0O) 

)el ow, as against 1,I96 (10.5%) cases in the 15 \'cars tt](l and over with 
71 % P./a/cipa:mcases. Palawan is st)uthwest tof Manila and it is one
hour flight by plane. "herc are very gt)to(l chtin(, w'artcr, and housing 
facilities in both sites. 

\'Vhile the vaccines against the sporozoitcs, gailnetes, and the other 
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blood ilsCxul SlagCs (IiieiozOites) tespeejlly of 1 fiti/1i11m will have 
their respective indic;Itions, ;i vantages, proalyiiv limitations as vell as 
di'ficulties t)1t)l)licadioxl, oul" qrck't co' trll';ili )e lack of funds,st will 
tranS)ort, aIid o(ther logislics to suppotilthe' irograii. 

lI,;IF:'R IFN( :l;s 

, hwgntllI. Spcial l I m lrtRm ian 'Iraining in lropical I)iscascs. TDR/ 
PR-6J/8 3.2-Mlai, 1).28. 

2. l)iscasC IlgllCig C ( ' Ministrv lcalth. 1977. Philippine HealtheIn, (

Stalislic's. °abl,'. 13, 1).69g.
 



Integration of Vaccine with
 
Other Malaria Control Programs
 

Uli)A I. (ilxii. 

University'u/'A Jartland.Sclwol ol/A ledicinte
 
Ba/hiMore, All), U.S.A. 21201
 

W,\hile it has I)Ccil stressed thait clinical trials of, irtalan-iI a 'iitts Sliouild 

preferabiliy beu Llurikuo Ill th( 1l)stlitu oflt hu antuiitl;uiia! tiiuasures, 
pa~rticuilarly tdiui l(Iitrapy whlicht tlighillf( iuc (het cviltiatiOit, mier
(IhlulSs ill respect ofI opuiIorilill Its( Id jiovtt cl iu there is ilvc
111(1( that tis Ns'ihl 1 llipleliillt itilno1-fl()ii( standaird co10101 Inca
sur1(5. lillltf)lillctt of \'iccilltjoll tgtir\\"Ill )(11(-[ fli(I((lii(5c l 
Ou.c(Olttol (d Iiliiiia Is just hluhulu. provided that illc ovcritll tlucthlodfol
ol.y is iipprouj)iMi Io illc (jpiliPologiucil and( soil ill thu(5tuitim 

llty sup(llan of(Xftilliriuutis flVtou.lhuitf txc 

Actuit'vi 1jlic ( (J)(alit ol tnl wt ulltli f iupary liul Sv"ilcsihthu 

tuI uI(g shuoutIlli lu 'sida kluol(gu of rth ll(o1tllttiiS' nvorrIluti 
th isuprtiitii5 l hiotlrl a iijt of n~tlionaluihIV ((I th uclltices Tll

ittl((.ltliiliosi upmof d cukolluici'l uof i lleit~plil f t Shatill care 
Wtucltl, ouil (i-cpldls slot ltu shlitiol. itil i l(Y ilvais i' (ftrl tratu 

()IrYtid~tl(Iztt!.allbll id )11 cIc an t'1uiii5 liaiu ofpcionof11nIII-cs 

t11ltsil'1 sh'l ld b s (ut iiotu ledtotiou ba(t~lc Ofi11(hi(t)Illit) '(0 111 '1 Luis, 

alul llcucti oltii usullllfitivu(11 ruiioi li\' a ult tcontrlo S(If) (Iflo fw 
ltlil' lichl ve iinstorilaw t hIt(.\\ Salivillc lnul((lu wkiS ndof lluaf, 

mal uilitvar wo \iucls ihl tIIhv~ lrllfitV tuivllillt l~l' t,andc 

iiuilarli colutroi. bitl thv ufatt1gus \vIll delu til Illcthpariulari Char
acteristics of the vacl('ics ilt ru(sl)uu(t to staigu rl species fpotuuctioit andt 
dutrattion. .\It Uvlh*-S/m1)To:oifi1 vccifle will bc usued iitaittl' to protect visitors, 
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it oil itII I I III It,-I I I I I I I Itri-all Is, (w partict II i I rly vI I I I I cr; Ib1c groups o f IItc ind Ig-
Collillitinliv, cXposcd (to bi'd) dcurccs (d (ral sllllssiml. The "aundr-

Iract I'l. vac(lnc wi I bc '111cildcd f(w 111(crruptiml of fralisillission, during 
epidelilics m. at 111c stilli (d Iliwn.ilvc (mllnd pl-(), rimls lisilil, ollicl. 
Incillmls. 'I'll(, wmild bc liscd (dclwildill't, ml its 
spr(ificity and (Ililimml (d;w(I(m) iv all alwilultivc lit. additimi to Schi
zolitocidal (11-w"S (d 111;ILIllil m. hir Iilll_ (-Scalc trcat
mcill (il'scits(mill w;I\(-s (d (Ill. i1'.11fil.l,(" 

Usc td'\ac(inc 1i)r dww purlwscs \\Ill dcpciid Ili ;I mayu extellf ()It 
dicil (,()S(, \\Iil(ll \%Ill [w dmlh( Ili. it ( rillcill 1;1(Im. In (1(.(I(Illlg (hc ft-asi
I)illt\ (d maLirlit \.;I( ( IlliMmi ill duvchyllig ( milill-lus. 1111-111crilml-c' 
onk, it small lmr( (d Illc bild"cl m illc ( list ()f Illc \ accilic itsclf

i1n. 11111(11 g] alld wmlld kill ml (It(
national two;IIII/illimis. Thr dl\tl- Itv '11 dc\ckyll1i ill (d Inalill., 
coull(I'les (in rcspc( I ()f I)tll)ll( iI\V;l1,C1i(1ss, 1*91
solln-cs, aild funds) will a11C( I 1111picilwilt;tIlml ;&;dl illiVill'ifflMl 
HiCilSill't's. W( ltldlm \it(( Ill 111m). Carc "llmild Ill. takcil that collibillilig 
ofscvcral aild mullwds mll nm Irad too ;ill lilabilily m illiple
111clit and (walilaw (.it( 11(millmlicifl. 

AMMW ( ()it IM"Cs Illm 11;1\(. ,kcll pl-chlili'llillA, Mllsdcrikilmi ill, [lit, 
(Ilicsilml ld, Hill- r;It I(III (d vil(( Hic \%](It whcl immilafallal lnt.;I.Slll.(.s ;it,(. 
C 1111111, 11)(11a, 111c I'll III pill firs. alid 'I'llitiland, alld thell. idras 
Illay br (11111111cd hcrc. 

Ill (31111,1, 1[ Is Ick thill \ ;1(( Hic v,-Ill plity ;I disillicilvc roh. ill malaria 
11o)gritills Micli Ilin L'I'llrd \\ lilt w1wr cml(nd Ilicasill-cs, ahlimigh thc 
litticr an. ti) ( (1111111m, Ili hc illc 111aill approaclics ill dic 1,11111re. 
ViIccillitilml "llmild It()[ . ll(mc\ cr, bc simply as an aftcrilatiVC
 
told , but Ilium bc m Ilixt'd \ Hli 4)(Ilcr ( mlind Ilicasurcs to stick ;I (,()III
bilic(I s(rim-gic ('I'll-( I.
 

Malarlims ;Ircas In ( '11111a ill't' (11111111I.ShIlIg itild tl';IIISIIIISSioIl 111WIlSitv, 
(.X(.(.I)t (Itil-lill,' has bt-cli givally Such (.11,C11111SMIRTS 
arc to)ill(. cillpl()\ Illum (d*v;I( ( 1,11c, As P "'I'vwx prcd()IluIlML'S ill:11111a, va( ( Inr with 1) . dI Im I . V111(l): 

1111111111mgcIlsfilh ipamm \ it( ( lilt- mity 1mvc ;I parilculm 1)1;i( r Ill arc;Is (d the South
wlwhu[ c chim-mItillic rcsl, 1;1111 P fidl Ifiaram ()c(m,. P(d\ valcill- dc.sirablc' vaccilic will 

br jiccdc(I it) Ili(- fliturc mal:iviii priogram. No, (-x( luskc duph)yIncillalthough of 
;1(,( 11Ic 1 , ((Ilm-IlIpLitc(I (mllcr diall 1M. sclc( Icd vaccilic "llmild 

bc uscd M (mlitim Ilml wi(h mllcr 111castil-cs, ;1(( m(ling to Imal vpidc
ill (midlilmi", (4) curb ti"IlIsIllissioll alld s(6-c probIcills. Ill 

Chillit, it is (11:1! .;1(cilic will bc Itscd ill lit(- lid1mvilig sliflid
6011s: 

a, V-icckmliml ()f pcopIr Illovillif fi-mll liml-Illillariolls oi' hypoell
(IcIllic arcas r() placcs whi".11 ;it.(. still flialariolis, particularly IlloC C011
[a 1111 clilm-mlitilic rcsistant P fiih-ipamm, ii order to proicut the 
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migrants while living in the endemic area and pre'ent theni spreading 
the disease agent alter leaving the ilende'ic are;". 

I). Inttegrated with other cont l lleasutes, vacCinatit mIllay bt used 
as Ii t illlocalities where tradlitional il'as1tres ;ie' )roviigzeetulcl 

inadequate. lhe ctom inel tIiasiires should Ie desitgid :isa stategit 

;itaek ,iinting at itterruptioin o" trnsmtission when I;'asile. Suich strat
egy ttm~' le i1,, in chlwoiqttiine resistant 1//(qi/zrun ire.s, eSltcially 

wlivh otal vectors are lifficult to .iittiil. 
c. Iuteg;lt'd inlo the itiala"ia su vcillmice systtmIl, \,tccintitioli 1iMi 

he cillplohycI is a iitiilr ctieut toil Io expcdite elimin ation of stuio)lri>iin 
rVtSiduIl 1o i. IHImlou)io ' ifhali ts and the suriatim , t(die itmits (d, t(,I tif 
rtiiitIdiiig tieigblolhool \%ill provide hette cotititiots foia quicker 
'litoiuialtiti (f tdo fciuis lbv thc other 1tlstciNts. 
d. \a(ialloni tii ic u,cl Miito toi1fttoioll with itt rtotl Iinea

$1''1"n .. ,JlV.,iimlaj i,-mi(Im-A'lls, (.slvcially po(st-c,]adlit-atiton out" 1to 


l)i-.aks. \'ttc1i;ci tio)t (d )i(- h \pliii li\e( ilitet' t tI()hI ttthreak areah i 

fit1irv rh (liwill preventit spread and uolititls fit shuppressitng the otut
l)re-ak within its original site. 

I I1,11a, II(ti nla ;Iria ( It,();itt(l theIexttIIild p14)>gv I iIiofIinIim 

z;itii'l (1'1I) are iitegral tio the piimary liialtli 'are
systi. It is felt thai 
the dcliver . of, nlialai i;\vil tits tIIAVtitlhlv atid ellctivelv h. t'id 
with FIN. This wvill rrIffltiI-c ilditilltial iupiiis ;tid ; steil hgilititlig of 
existing ii 1'rst rutt ott. 

l)uritg 19.5 tile targt puipul;ttim tltnler INl is 89 milliio (6--70% 
tovetage), and this wii: iltrease ti) 14()1iiiiliolt ilt I19(1 whlei kill tover
age is (tivisi iitd. Although th c tiatiotnal nialiri poi ti is ituplC
nietiting \'t(tt tontrtol measures illareas havitig atlltilu;l parasite 
incidtene per tlousatd popi)ulationit ) 2.1) )tmore (that is,312 millioa 
tu'i-al atid -13 1iiillion it1ihai inhahbitalds), .. t.I ~ttess no ire than 60(0 
millit pepipe are at risk. Tl'herefoit'e ili( task that will he required to 
inmutize agaitst nialari;l would h greater iatt against ctitticalile 

disea:is tt t,., :lSI. (in uhi/teci prioitits tr priotection are the toI
lowing: 

a. llHCs serving areas of highlevels of Ph/lciparum resstant to 

chli iroqutii1 i. 
1. vligratiry lailbir pupulatiins which ma' i titewltrducte parasite 

strains, partieul;irl fI'i norl-the;ist Jn lia(toh.l(th entrad-eIstern areas. 
c.Areas of the greenl (agriculttrl) revolutiot antid itdustrial areas. 
d. Areas where diheii te oI'P. "ra/iiprunis high. 

C.S)ecial pulation101 groups, patticulai-ly infatilts atnd childten. 
Primary health care isthe main systetmi for delivery iif hcalth services 

inl India, And extends into the ctmmuity,fanily, and to the individual. 
At tile periphery, i uhi-lu)p-o)se workers include among their duties the 
immunizations included in the ENPI program, under supervision of' an 
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1(1lc ('4..M4i4)4li lliI 111 s c1114ilIIcl\\ (11(I* [malra\I(lain 

Ill 1411pa 14.t- t FIN1 ipn qialIII145 411 IN)e ; ( iiial 1)Nlls 1111 Lw~hii ()I' tIn 
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Discussant 
LEONARID.J. BRtUCEV-C-AINWTT 

BCfore I sill.(,will you allow fie, Sit', to sily itfew words about lly Iiter
velti(ol lthe previous Ine'tinig. I had a setnl thought albout what I 
said a;iItl )l (cil)itilitets. AnI I it'illizt now liat while pretc'ipitiii tests 
of' the old kind tv ali'tlloc, IItWtr methotds tI'gelo ( t Ib tl)plicable 

ele~ro)h(otresis for fit(il 0)1ti the (originl't ))d)( .Ivn.hl/'s al(d otherhof 

Illo1()il):tos have still it'v illip)(itw place in entollot'~h t eic'rallv 
;Oid e:sptciallly IIIefdllt) \)1-'latcd to dlisttill'Imtitt dts(, IStCS., viral 


,\ill I'l lke to ailoi:,: to IIv (lar t tnl), I )..\cuiisse'n. lhank 
yo)u.
 

Wh~ iOh)iAldh'ii (d1iit grat iomiil v'tc(i~l' with (ther. t)lillialariia
lll1';itsulkt'so)l'all
;is]);tf'[ ; IIIII ,tlai, i) graly,u l s Iwtc I 1114)"1 al",';1",ssetd 
I)5 < t r (olhlcg, fi -omt: t " II;tII;I)d ' I I, Mt l ilt'.s iut h I~t WH):(lI~ iltlr o I') 

lhililppil s, It''sl)lctivcly, );(dthe (pi' i<J)liii tl t V]f ll (cxp:vs!,t'd ),"livltl 
,TeTrVIv 'Ios, rt';ilN'. (Ou '()ihclleague t,0 ( liin h1jinscil116 txPuVrssel 

forcibl, Intd I (jtotk: "'Vm(:ilIc shitild h(tIt vit,\\(,(I silipl'., is ani ater' 
native to, Jilt li'ust lbe t ilizcd ()n t( Ibsis of its (listilnctive )ij)crti 4)os 
seek stratt'gic ((il,ied tel(lect." 

This is it vr ilip)ortillht and \c\'v tlidsttmnt, with which few 
wotUhl (liSIVTc. )r. Scluli liIIIits Il' (ist' of')t ros)e'ti'e vaccinc to 
Cllorof()1uine R'Sistillit altas lf illllltlli'itinoll ofl'stutl)fbiil It'sistalt foci, 
or t a stpljprs ian al;l etpideIuic f)ctus. 

Tht sitie is tl'I( tt oftmir c(oll('i gtglc fro(l Inliat, who poinuted Olt 
lte sitllti illit Iltlia atttht' presett ti ic anI limit ed tle s ll"e vpe of 

activity fori India. I'm 1 thatHot '1rw henwhe said vaccines should be 
used fhor
prlotection of, tourists, whetici h( naut, really, tie use titvar
t7lic for pr)lophylaxis of, tourists exposeti t) ualalria. I doubt v-ry tiiuch if' 
one mnillion toturists wht) ( t f)lIndiatIll ( prse(lt tillet let(4 at would 
thtI sClVUs to tse pS hl;itt Ilt I talll't he'lp hee'ling thItliIsl'teS. 
other, perhalps, less dhrastic ilethods (f pt'tection (f toutrtiSts, which is 
l)oohintg in] India at the present tilte, ue CI)Crfectly tIe(lUtte. 
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III liortlicl-11 Thailand, ()ill. t ollcapic who pl-csrmcd mom ah1v Ihc S it

liation In ClINIIII1,111ill illc i, oglilli p14)p(),;cd illc %.;I(.(Ilics In drug

resistant ;11.(.;Is: slic( III, ally, III Illo."r alcas Irillislill.S."loll Is ( ;I..rIcd 
by Aimph"le.% ehw 'Ind hmllcd I() lili'li-risk uroups Ili lorcs(cd and 
foothills ;t1c;ls, \\III( ll llc oJ)tT;II1oII.lll\ CNIlClIICIV (11111( 1111 lo M IT. 

'I'llf-se groups III* Ilic p()pIIl*;i(loII, Mid, (pli(c HIIS 

is proklblv III(- busl Ilw(II()d IM. lI1;II;tII;I control III lll().S(. 

III (If(, PhIlippill"', MICC Ow it',(' (11 %11(t Ifics will bu Wd lo 

arcas sill If ;is IIIIIIHIL" log"llig., r();Id ( oll."llm ;1iml '.11111ps, alld awas thal 

arc (111,11cult (it It I c""'. I t .11111m licip Ill;ll thosr loill, 

pilipoink-d v(.1-\ llcml\ Ilic spr( 11-1( rolc I)l Illahrki 1. 1( ('111cs fol millill-Ni 

(()fill,()] Ili piml(ularly m(kv I'm jch-rrlm III wh;ii 111(w said, 
cSI)cclally our ((Illr lolws Irmll dw PhIlIppilic.s. Aloof (ownd
w](11111 Ilic pl-IIII'lly licalfil v\slclll And Ilit-l-c I,; 1;of ill(. slighicst douhl 
Ilial ill(- suppol( (d lic,11111 s(IM (I's III 111clh ii.1 III Ous luspcc( 1.11 
pilrallioulit. This IcIrl" 1() 111Imil .11c.1s dial \\c llar lir.lrd
 
allow. This slippmt %\dI(hp-lid 1)11 (hr (rmllllr ()[111c lwi!III
 
sV.11'WlII, (III ill(- c1micilli'd(, qI( d sml l:lml, on Ilic ;I[Ills I&div (ollir'd
 
StI.;IIcL,\., ;III(Iml Ow Thc sclc((ioli alld flicdcl-r
lution of "p(IIH slimild hc klm.d ()If ;I "ood 
kno\\1cd,,c ()I ,jm lciim llw \ (d lilt- irc;i ;Ili([ (d Ow m illil-lillilics ill
vokcd A" %(11; %\Illplid),11)k I( mrillbri, mw (d Ilic Lill."i rclwrls of dir
 
W11() ('11 Iwillill'i (I'll(wl \\IIIIIII If!,. IlIItIl\ m \\1111111 (11(ol-Im
 
lllir ( Iw ;Ilid 
 ilw 1111p)MIll(c (d mok.c
111('1111
111Illc ;III(I m, of (lic ]mokulllcm of,

dir collillitilli1% oll Illith ri;I (w ild hc 11,1111d lod;1% 111;111 Ill C IIlII;I.
 
Ill C11111.1, (Ills Is if "upwill'. cvIllipl'. (d \cl (k)"c((,I)p (.1mloll hrm-ccil 
(lic vclI1t;II 'llid Ill( II(IlIzo lit;1I d pi-IIIJAIA, 

This sm(k. lu l I)Ill)( 10-1 ll,.(l 111(h I'l,"11-1rd 111cill(m 1111porlam aillimala
I'lit ;111(1 "n'"'cdilltl dwil wsr ,,Ilollld liol oc i. sludy but it 
dyliallik (mitiIIII111,11 hillid-Ill-ImIld \\'fill ill(- d(wclopillcill (d'
SOCIMICI )11()1111((ollditiolls widlill ;IIc;t.,,. Hic relationship (d'
oldect"c" (11Illillarl;j (oll(rol lo sclcc(loll of, wdmoh 
vury cI oscly I-clawd, %cry oficil nrw W(Illiologl(al advamcs diclatc (If(
op', ra[lollal ('11;IIII.,cs of Illahria conlrol. T11,11 is \dml I illcill) by stress
ing Hic dynallm 1I.Lifloliship hcI%"c(.II Illc im). This has 1well srVH (Ikll-
ing ill(- past \c.lrs ill IlIdlI\ I"Univic.", \\Ill( 11limlic adjustmclits ill 
their prograill" Ill Ow colirsi. Id, ir-Ill"ItIoll Iroill llialalla cradicalloll 
down lo dit. ](.\ rI III Ili-Ilm m ( wnd. Awl ()if( c igmn, I'd l1kc I() say
what I said a ICW ;iqo Ilml If I'S\rF%WP'lu. lo ( oilsdcr Ilialill-NI MII_ 
trol as a pool. Initial la cl;I(licaln Ill. INot al all Malaria colill-ol ill 
Inally, III;IIIV \V LVS IS it fillich Ilion. uh, and fillich illort. InIcIligclit,
and 11111(11 filorc productivc activity diall Illiflaria cradicilt loll, which 

http:hcI%"c(.II


Nvet Lv thi ttilcs od oi( booIk-it (is pray and~ hopc l*(IiJtt best5. InI
 
tilillaria colnl, til Slttiittlmti is N\ury dif.
hIlln. \'oittf icdI whopo.\'t 
know tit itatcl if(- a;reii itlov(, win) know thlis5141ittmi401111, tli(, 
epidillioigtcai l, jOiiticai c('1miotns, and who kno w ihow to) aljutst 
spekIfi .1ilari; 11tt IttoIttaino h od So), '111lodox'IN waVs. 

wu~ ~~ b~ack, ;itt(i i)(tlili)5, Jist as wecll,;i' otg to the sittimlt luf'(wIe 

Islal cra 1 (0th(11k tticr Isc Vt'(Ilit (Il~ttatlt wit te con 

aote tl lllollladh appII ul Weftuw malarita'5 )IItI(-s tu SAknow And~tVo 

tis tal, we (1(11t mlt I 11 t is vcryi chiI si tm i it' ll 1it cIhur ii (he111 lt' 

1J1t'lliltit..
that wi iiw'ill Ihc lillull into VIt VIII~Ih l IcIt lhs 111~c 
iotNthj~ sIhc iitat I li s o fit-VIf(\\ cItl' ht'\. (lsdbl fV ft'lt1 

this(anjilit i mimyjrcs
 

TII~elc1ittie, iltili.y (doh, tllinile a t(lic 
 11 illA isit jct'li'tc lihty of~l 

uIIs (w imcinvacxcr,whamit kii propos ktoa'tiii serv itillas'V j )Ithmi 



610 STRATEGIi:S FOR V\CCI N T I L.S 11 

cator of' tile realities. And it's based on inforwmatiol fr'om the WHO 
Exp;atlled Progratmil of ' I11tt11tniz'/ltion, which is now in its hltirth year 
Now, this proigrain. as \ou )ro)abily know, rcfers tO six target diseases; 
nanitiely. diphltleria, pet''tSsis, ttalnus, inieisles, lpaiionl,'litis, and 
IlulCitclI(csis. \hto' it ( tiles to c(;s1, wv know thi iloite ' tilh current 

N\Jv, wliet' it conics to ut'i'T cuilosis, it is ;IssssC'( that th" 1TB viccitle 

is relativCly exceilsive. It costs U'S $).5() per dlos tg" when bo ght 
throug h U NIC II in largoe (tlitltiti's. It requires ontly ont (lose and call 
lIe adonioistercl filll hirtl. Its incoclvetitnc( is 1itl there nis he very 
great caret ,'iell tlsing it, lIbce;lsc in1iisote'aSs, I inducets side effects. 
Alid there Isstill ill p'rsisiting ccitln alout thec11icy ol'this vaeein, 

inother glon ti, l)tdihaips, i SM11 pairs of IIc wmold, as Itldi;l, as 
you probabily know. 

Now, hlt'S colie t) nite;isls. MIsles vM'CiiCn is still te' liOSt eXJ)ett
stv' of vaeicsil, altliugh its priice has collin lowni qilite coilsideraly 
during tlht last few Vtdiar. "h'lc Itecet cost Wds US 50.07 p (lose whe'n 
luriClased hllthrigh U NI( :1l" tit i lini!al Icnlder. Tlh inili" draw
Itck-in dcveclJ)il(,g t hyncd \,;il iiitil0litic liS-\s s tIol ai;lterinal 
antil)ldies have sublsilld befotC giviIig it to ilet child, while ill develol
ing coilii'tlies, tlle irage i ge of onIsetl ) ie.;isle's is ofln ;l)ove tilte age 
of .3 'vils. Ill (ecclo)iiig ( luli'ltS. \%We only wiildow ofhave i lialT-i\w 

Opol)Otunity i cr till age)'f tl iiollis. whet the Iniatertal ilillodies 
iIl'v- di~il~lili iinl wlit'n, (flinilg ite v'i'y hi'lt' J (dii f, i)el;ips, 6 
ilncllhs or I veot'i. Ills \'ailit In I , give!n. A flirther hlhlllelli is that, 
by tlhe titllc ;i childi ill (fevel 1 )iilg ('Otuiltlit's ihs relt Ii iihe age (If 9 
ionltils, the tItoil cr or €ll cr gtii!iadiiilniglt find it vewy difficult to 

clit t Ia hiealth 1iihi.cili 1%h)ecati.se, as von Siai, itc child is too V'Otlihgwallk and too ilcivy to) carty. So, this ver slipl , llii 

di'iwb;ick I.hor tIllts]ts vicciltitilln. 

ilei dipilteri;i, tittis, nnI Ilet'ii ssis v\inclt rostS ()iil US $(.02 
Iper (1h(,0', indt'cmnsiuhelig tlhc l)ijiiiiy iniltilizatioill closists of tllic 
(oses, (tincs o.Sl(f aIftlv iiuinniinized chld costs iboit the sanllte as ileca
sles vacciile. Th'iats alluti US $0.07 h)(i dlosage. 

The trivalent oral Imlioilyclitis vaccile is very cileill). It costs tonly 
US $0.02 per dosage, anil( ctost, tli lelorc, is ihe salie as I)P. How
ever, this is tic leIst stal)l (ofvcciies,and it ias heln found in the field 
that it cal (mi" ic day at thllIwithitstantinptaturc of 317°C hfoi' 
losing poten('y. 0f'(otirS, tilCe is ;I new i.iitivit'd vaiccine against 

)OliolnI'Clitis, PI'o-SS' Salk's \ accin(., whicll is intihlill't e eXpilsive. 
It costs itt tle WiCS('l little US $0.5 ) per dosage, which is inlold the 
price of three (loses of' the oral vaccinc. I'tm quie Sire that tie cost of it 
is going to1deerease, and I'd like to stiess what Dr. Luc Perrin has said 
at one If' oUr- meetings, tlat tilhose costs today m n very little-the 

http:h)ecati.se
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more the vaccines are going to be developled, tile more widely they will 
be uSed, the Chapcr thley will beomeC . 

But this brings mie to intiithcr Rub. While tHii' vacciles thCIIsClves 
pound for pounl, sI) to1 speak, arc chealp, the costs of their use, tIle cost 
of'their application, isquite high. And it has ltl ,lss(ssoCel tillit tile cost 
of alny of, those vaccines that irc'used vhln te ttllrilOlort anl especially 
tile cost of labor, iicictseof listWvi11 )TrsonelI, arC(dle htI tie health1 
ineluded, those vaccines cnic to a v(rv ,:11ch hightr figuc-on tile 
order of $5.00 per piccitd child. Now, this is a vcrv high figure. If' 
you Irciitlitet, that illdcvloping 'oUltitrs tiiioiay, 'spl'e-ially ill Africa, 
which I know )est, dit' cost l'al iiealtli lly of'and hlspital Serv\ic'e.s fot 
the Afican countrites is oti it' t'Jr l' 52.00 per ]ersono( not tnot that 

o1Ctill' h 
that we al' tallitlg. 

Tl'he olit'r poiint thl I wolidlike. to stir'ss is tlhat liilst of those vac
(hioes alt' usually givn to tiIt' coutitries iih'ir bv UNIt( F (io they a'c' 
dotlateti Iby a tiill)ibel" of, ' ltltt'is. \Which tills while ti'low 

per atlIitii, well, this is goitlg to bC' 0i'0 COtlsidcrhille ItOiClis 

Illal. 

t' oi oit 111c cost 

ficid . t h et o!f a pll~ io n, I"lls ,!ll lt".v 

cotst of, v Ii tl OI CSii l~li u .idh, of, its tililizationl IIIthe 
c o s t its l i ct'a thtcs h tl d i S.of t ' ctin i g 
thellilst'h'ts, andtc:ount ritcs tis Isoncltof, tilt- Ililatir prol illis IIIexpanldted 

imilllUnizatloiol. And when it ccilni's to ii alai'ia. lite S soiil pi'oolii rof ll 
will coit il"ttlitiltil will havt (IoI),'sl\'etl ti ortieo(I r all OF tile oih

t'l , 



General Discussion
 

P,\IK: The presentation given by the previous speakers front lour coun
tries are very, very interesting. Also, Dr. Sharma gave us impressive 
data on immoun izatin coVer'age in India. I will just mention the prob
iems in il few countries in on mregi(.n. In the Western Pacifie region, you 
will see tgreat diversity among countries in termm of developotent. We 
have three very weil-developed countries like Australia, Japan. and 
New Zealand. Also, we have nOW illativ a(lvance(d developing coun
tries, such as China, also Ma&laVsia, Philippines, Singapore, and the 
Republic of Korea. But we also have many c nttries newly emerging as 
independenl count tiCs where the socia! strUCture is still very, 'ery less 
developed such as many simall island countries, includingt, Papua New 
Guinea. So, integration is good in theory, but to practice integration is 
not always ;n easy tlsk. 'The other day, Professor Bruce-C hwatt cau
tioned about )eITt;ttUlt integration of tI,:, vertical malaria control pro
grant with horizontal general health care services, or primary health 
(are system t. Itmegration of' two (r thlec eice ts into one system 
requires skillflul management. However, it is most discouraging to men
tion that malaria is still a major public health problem in m,,ny develop
ing countries where Ihe managerial capability ofnallional health person
nel is limited 01' unsatisfactory. br example, I'd like to mention a case 
that is a reality. 'Ih polio-saline oral vaccine is an appropriate technol
ogy as a result of50)shistiCaterd lal ora tory-based tesearch. Yet, the cov
erage of' intiniz;ation with this simple technology is far from the 'arget 
in many, inany developing countries, partictlarly in tht small island 
countries in the Pacilic. 'T'his is Clue to pm0' health infrastructure or to 
some logistic and managerial incapabilities. Sometimes this is also due 

to nonacceptance of itumunizaion oni the part of the population. So, 
this is one reality which really contrasts with what our respectful col
leagues mentioned about the situations in their own countries. So, if' we 
are talking about the integration of several elements, there will always 
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be some managerial problhms. If malaria vaccines are potent and effec
tive. partictilarly transmissin-b)locking vaccines available, which are 
also easy to be lelivered, then titaybe vector control activity can be 
decreased by vaccin." as a majt t0(1l c(ontroll.oo fr Fliwever, such ;apossi
bility may be quite slim. Still, t'hlve I) think aiI),it iow \ai(ii',.' as it 
sulp)leltittl ieslit' to ill( coiiv tior)tt iietl)(l. There is ;tather 
prolbici. If \v; (')t i itaiN ilids,too)mn ex ar lre, indoor Spray
ig, ll1)Stltlitn l;IIVI(0111-l, ilass ( tlii i liinist ratltoi , itnd now 'vaC

cUies, then sotme ,I'asim;iblh dc(gre. (dp(ift' tion fi, crlof (lat )tent 
cannot )e riiain)all1(1 xxoiiiwuldin Soile, c()n ttries whii woi cause 'v('crv c)m
I)()(t't to b(cme )ile"oir less haphazard. "'his, then, Ima' b( the' dan
ger. In tihi:1 ease. StHite o)i.ratiinal critteriat sho)uhl be( i'ar'fillv set 11) on)how to) collibi dic'th difle'rill culimts (.ffi(ciclitlv alid clffic<tc'hlisly 

Lastly, 1 ;i11 1 ti )ttaily ]e'ssimiiisti(c ail ill i)t'gritin). I litv,'e ust 1ttor
tio tle'dtl icti)iimtpi)iis of, i)() trati(,iii itit r';Irti0,i ili So0m' less d velc td col(ich.s ,.hcrct Il)<l It'r is still the' ma~jor p~rob l. . 

Nli.:t''issi:,,: I wo)uil like to utikat- Si)tilt( aiddjitmial coluilnts onl gamectc
vacci!e. f'l'j. is palrtly lyp(thetli,;il arid is hihy t'('linical, but t's not 
yet a g;iii<ete ,'acnidw drill O11nr' xwill b(' ntit'r v'atcciis. lhis is the situia
ti.)1 well r v(il Live to re'l' (i irittlsriiiss;ioi-l)'kitg ';iccines. There 
should be rn'mr, i it idMled to) ti;it..\t II'+st i ilt'c koll',-,m hodel,iisaexuil 
paIrasitertuia ioosts the tiraistins hotn-blihking capacity If' that wxould 
apply also ti thoIitiitillri sit tlthtinl, then I couldf envisiorn that we etbark 
noitoil Immunizat io tI' ti tal poplatin bitt instead star( vithia 
gradual v'i(('ill.ti i tih l'tepn)tiiittltl iust as vio i iiIilortlattheo 
inutIunization caitiii whe, vn u t inir'k iti the 1:hildren arnd try to
 
get, over a period i years, suflficiet ex'etu'a-e n' traitisilissir(-hlo(kling
 
hierd ituuitiiics in th ii)ipulatioin. I think this x'Ouhl also (iake
it p)Ossi-

Me to go gradually and 
 to have ii titegrated in tlwlnorual intftlli1trizAi
tion program wxithitt a speeialc l);Ui )r'ogran for itmuiization. I
nded 
don't think that this qitestio(in )e +Isvt'Cd. It's just tlit I ( like for 
it to he Cnsidered as a possibility. 

PERRIN: I Wislh to) COittild ;1ll tie speakers this iornirg. I ST' Ile SitLU
ation is very diffietih to snlVe. I lhwi'ver, it looks to rite as Ihough i it 
Will Ieped u)o)n xvh;it kind of vc;i(nexx'e iIll get and upnl whlit kindi( w 
of operational efl:iticy, xx'h;l is tile price, and So oin. "6 discuss over 
and over againilthe applicability of' vace e, I think, is )remaiiture l')¢fore 
we know what w, att'e going to deal xith. 

MARTIN: Perii)s, ;is aIpit'liiiillarv to Ite use of, vaccines in tiiilarious 
areas in developing coan;itries, it iiyi, be of interest it) look at some of the 
I)oI)uliii(inIs WIh haIve Moved f'roin inala'ious areas into ilialaria-frce
regions ;in] who, theref're, would have antibodies against nalaria froi 

http:v'i(('ill.ti
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ticir prior. experiece but 1W tXj)oS(( to lmw mualaia.nIotb tiiirtiilv 

'Such a population mlay, ill 1taut, he siitabI)I to ;ohiru'(ss this SpACiHIC (IuCS
tiofl as to) W11Ctlk-wrh Vth(TC QWill bloSt l('V(IS of thV Mittur1al Illiuliillily. 
That typc of studyi cou1(1ld reb ivl cadsier to p-lfil~l Sin1ce It Cou~ld 
preJtl'1a1)I be1dolit ill tile IliiiJo)! ((Otcrs01itofi'c l n (oulit lies. 
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Future Malaria Vaccine Trials
 

13R I CE'-( .l~v.r : I{IIISbt lec; IISt.,asII((I d cd tIthat bhon;tIgo, oI'fi II I 

only thiI . pIvjScInliIIv.S tt i Olntri.S in'vlved ill this (coft)- n \0 cc b,,.ill 
al)IC 110 (Njl)tlS.S th'Cit 1)(Oit (' \1'ie , att thisi,t( o(ettt<t cml Astin,. \V()U 
fllly tItodt'+statnl, this ta os;I,, ucountit s 1,ot11:in'prt'sct'tuaivc-S (d th 

]ct lt.'s I(e)ttlhc of( :hhaii: I ). Shott-l~ NI:, 
I]i(: )u. I)r\ ' ,ihari(lt 
Tha idc-: I)r. N ttli artl a v t N la yasi~t: lD r. lFzaddh ll N ~ a t€ 
Ii hI,'l iSi: i tntttIDtr.Nt Kuma ai
PIIIIpt fiC<S: lDr. (:rispl~l '({ it'r
 

la ific Bit-i : t I )r.t t ,.()al itt ti tJu(i 
D r. l )I ly, 

\VH(}0 1lona~~ml ()luc{- Ncw Dlwi I)r.Da:v[id (Clvh 

O\VH( Rl Otljttth-Ntttit: Dr.Ytt i-h;iltk 
It IsIt'lhtt t httt tlt(\htll ( s [hi tht tXI tiic, (aI ltll ago rteI,'tt 15rso itha 

int lt t th 
sutoal capithy. I() tXl~l s 

h I nt J a it ohf -tlmwl il. tl(\t tulwHot itti also, il hi h"iter

.t..;
their ,own vhas, tolir(,Iti laIns, and thitr 
tow tilisr slta, sIIOl\(( lihL (it(. sthU O lft rtil Itllitt it Vlav 'illcttrials 
within)this t';tt 

t sttiIh l I m.liltth eathtv thohutshl ita hl thse]c ri<i sant i ll Iallh 'r 
wisghil t li;t w itlt shotul
{i.111 (hattt it,' t lti'+i\ta to in l ;ittt irt 
Ierson voi tht ,1 rivoilvii ,and that etivc'd ItIrtin,o iIbs ntin.It St'..Iis to It(. thi~ll thc ilt'\ do;I n-lyst<t(1{} ,t'{ IIhotgh tht'y nnlay hc(no}t 
illthis ,;tagr' Atlh we'{ .1)t.ll~'n.',S )\.t'iovv,',tmw{tn.thw opinio}n (,111i L}w 
Thlcv ;it( t(,Ili l \mMT111 tM til,(' 
thini,illt(heyv colreit th<ic.ns<'vo.-s ilild (-xl~.S,, th<irl ,lili{n. 1talso; 
Illiht be{+tve~ry',g<}{Ide~ha (11:11, Ill thrcom-s oh}tl'Stts sd'lc sWC''t 

, tm i~ + iywav th1.IF. ,,+" i)rtC..C;..1
 

lissl'+'i ;aRt
 
go IIIg to}hINIVU With OWt i>M ,ld, bc giv{'I lo th,.'Sonic' idca., m I }<' o}rg;IIdz{':, 
of'tls lI{wc'illg c(liccril'ling (ho: co{nclusin.',ls and I-ccoilllt l~l}i+which 
ial- ,Olllg to}1W,.i<r d.isc'ussed,l at, n d Iml },.,c appronve, and 
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a I I I ended to I I Io rrow. I I I I I (I vrsI; III(I I I I; I I I )r. S I (I (I I (I I I I h; Is I-c( cI ved I I 

I-catly :1 litillihel. of I-c( ollillit-11(hilolls w1m If may I)c allicilded, and il 

wou I (I hc vcry I I sck I I. vcI -y \a I I I I I) It., 11 11 Io rc of dlr: I - I c( oI I I I I I cil (I I I I*() I IS 

cot I I do, oI I I c as a rest I I I ol, I I I Is alwrl 1()(111 1111 g. 

NLm): I would l1kc most lot- fit\- ((dlc.wuc,, if) kiiow nim III dir past I 
have hcull Illorc 11111k.n."wd Ill Ill"lo"milkISP, 111.111 malarla. So), I 
callic licl.t. (11)(m Illc Ill\ (d I Ir. Sid(liqui. I hillild rilther a 
studcM (d 111,111irl'i rallicr IIIIIII l o I ml 1 1:1 (lit- lf-\ days, I 
Ical-lit-d I dt- J. I (11111k th,111 \ 'I( (Ilw \\mIld I)c l \ (.1 \ om-lill tool to 

1 111 I tlll\\Cl AS, CV(.I'll pal-(Ici
paills did 1111,llw rillllt (11.11 d rillillf-aill) ()I*1ld t-1'II)i(C 
ull-g(.1 popill 111('11 Im Ow Fool IIINIIHICC, ill 
Chilla, as Im 111clillimcd, 111111luill/,moll 
III;t\ hr usud hw (I()(y ; Ill dw In-11111 I 1()I- alld 161. 
labo l,(T S Ir()III Ilm l- fill [fill I)( I'' 1IvIw l(-IidcIIIi( Ill'olil". 
Ili dilscowc\i, I \,juld ilmik ih.tt Ili(- 'di'llild r'-sp(mill 
to dic ll(.(.([ (it Illr 1.11-orl Impill.111(m . I'm' 111 1.111(r' 11till' Is 14)bc 
liscd IM. ()I.hhmcl , \\11() \\Ill ",I) H)Ill] ;lic;[ \%I(li ;I drIIt,--r(-sIiS
(;Ill[ s(Faill ol . P"asIllmhum 'ial,11"moll, Ill( 1)Ilic %.I( ( Illc "hoilld bc pl-cpan'd 
\vIdl ill(- ;lp1mpri tir ('iih)i imiticIv, I (Imi'i kno\ M it-thcr (I)c 
111(1()t.lllli;l Irw d (.1111ri h \ 1 )1. (,1 h \ I )I. Ris(,( is a (11-lig

if m). I aill IIIL M wIlit.l. Illc prolcc
tl\.(. imillillir luspwisc \()Illd br Illc I() I dillo -st-lisim r ;is 
that to t rI'll ;fill \()Ildcr M icilit-I Illric would br cross
respollm. ()I.dilto-l-cill pllllclll, ol IIIIIIIIIII(I Ir"polisc., Allollicl. cvIlliple is 
ill(- point ralscd Ow (1111cl (Liv by I)r. Ntis:wn/.%\rlg-, I think, about (it(, 
illillitilit. (d (I)c popo Lill" ll. N o t\ , 11ilic \,if i ]if(- I,,I()hc list-,] lift If)!' 
(r lvvlcrs ()I. low or hIr Illioll."Iml(" hilt I() of lo ( tli-(ail 
allollp.l. bl-cakmil ()I, II)c ill .1 I-c"loll, dwil Illc strain used 
.Sll()Ill(l 1w, Own Ihc lo bc ost-d' llavc to ( onsidur Ibc 

(d Ille populailmi. I ilmik that () I'll- lit all Ili(, v.xpcrI_ 
lilt-lils, Ill ill(. ;IIIIIII'lls IIIIIIIIIIIIzcd \\t.l.(. (](.;ill alillu als \\11;, It Ow n 
cllallclu cd. Blit Ill illr cildclilic arr;ls (Illsis flot illc silliation. TI)c popti
1;1( if )II 11;1\ C CX I St III(,' oF CNIS IC( I I I I fro I I'( )II , So IlWV ;I (1111'CITIll 

immunt- siaw is ])I-. Nusscii/.weig nit'litiollvd. Tllc v Illav bc 
to ;I ccitain dcgrce. ,(), I thitik, ]it ()I-(]( -I-I() havc a poicill 

ViR Ilicst, I\\() points should br (Arn Ili(() considcrail"ll. 

It Is III(Ililawly IIIc ol, India which Is going to 
ducidc Ow list- oI 1(11111-4. Illahria va( cilics. Tllc ( of India has 
dc-, clopcd ;I bilawl-A ilL.'ro-rint-w \\,fill (It(- U.S. (;overimicni for dic 
devc1opilicill, floll, ;Ilid Its(. of vacullics ;19;illls( Inally microbial 
agclw: alld Ilialarla could pcrllaps bu considt'l-cd olit, offlicill. TIIV COLIII
try aflfwds [I-cinclidous opportlillifics lor Ilic frial of vaccilics agailist 



Inalaia. There art, areas cXcivi-AN'' tiiili tilt, iii1l~t~icc ofAl, 0 dun/'In 

ch vi t rA(/it wi anis iti illtli 2' (,tilS eIy hlldtdi 111\lJ. . lict.2't"In.l 

Inl thei lloriilils(-;ilt belahairltjijandlolhiil areas2 urOwn.t is 'fiable 

22'iliui2 ' uldci ithei /1111/'ic A~t;; I thinil -tiuc vaii'ct2/ m2li'm of'il' 

I grit. I l io (n lI' ll 7 dcol Pof .ii c W Itt (r 212 control illl l l'l I 

Thark ditirti/) olilv;Ils pat/aez i'2si% uiv'has I il. di ic iiin. t'il 

artiu t i 222 )itt' 122kIb\il ~i titiM' iitt h tit 2iii'iti illstol I)\ 'iut
 

cuit'n aris ~it' i 
 tsian 


\\ lici:c111-diPsivaii c~ ilati lpra \t lt( ( i l 


in 1111 ;ii \\ tilil iP t lii, iiiv )fo ill [iilt)512'i'. 

po'ruiilo Ilclisc acict 

iv, il bci Ip1(C byaiiPattt' 1 l it I222 iikic N\Ill S2, lilt W lliga 'i I t 1221 

11111diTi a 11- lt [M 1i 1 Mitiuiuin i li i 1 lilt-Ih'' tik b iskgiuibh (d il) p 
ir c iipiicir il hii)( ('tai liat- Il(mS Illr rtinsialiit-'i dnughlto 

andl I ii .11111 illit ick r,,l 1~ )ciic1 (iii' i't'sciti'clt Teel)2 ilil t ta1i.Shic a
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nictit Im dengtic vaccine. I think ihii( linl'Cc(imis (Itscasc c(mind through 
vaccilic and d( is crucial I'M. I (4-velopilig, (.()fill
try jil:c TImilaild. Wr shmild [r , v it) Ll( ih(aw (I)c Iccvlcralcd d(wch)p-
Ilicill I,, 11111l, If ;Is \ c call Ito ( mm-lbuir I() (If(. wiltill. s( (.If(. (d vacciliC 
(Irvchylilvill ;tll(l (.111ployllwill. It", vrry I'llip"rk-w thill III (InIcl. I() be 
ablv to facill(alc 11111V:WCilW 11H)VT111CIII, wc havc I() hc ahlu n, lll()])Iliz(. 
ille \al-IMIS CXpcI,(lsc a\;III;IbIc III Ow (milltry, as \\c1l Is I() As() (Ivatc 
sOllit, IWW SH'ti(Illit's (I) llt(ilit;ll(. this (11-veh)pIllt-lit. As has bcrn IIIvIi
lioned mic Isl)('I( ()f ill(- pallma\ of vaccim. dcvcI()pIlIvlI( is 
thrm it'll dilli(al (ri'lls i I I clivil-m illicilfal 
ond gelicin 1111(ritimlal 11)(CFACII(til Milch IS;I V(TV. \Try ilillmr(mit filing 
10 111(1;11;111 V. I if t It 1., rrs pc( I, I Ii;i c mcd I()I I I I nk (d \vI fat arc ()ill- va riM IS 
CNI)CF111SC fit ()Ili ( wiiiii \. I \(mld Ilkc ill sllmv I'M. ills( a bricl, period a 
tralisimlclit v. Thcs( mc (lit. cxpcitisc (w IIIr pn6ilhililics thal ;If.(. dcal-
Ing \\ I(II vm ]()Its ;Ispc( is I d illahn't ;it ( Hic prm l 1111 III tilt, (milill-v I'l-mil 
Ilic 1111filsi I\ ;Ilid I'l mn Illc 11111\ crsl(y S( lnd pmnt . ( )I I I mrs'. 14. Udolll 
and I III. Sul-III 11;1\ c I If"( 11.,;rd dw 1111111st I,\ s(;tll(ll)( 11111lilt( ()If. Ilic 11111
VCI'slI st;tIldpi )III? . \\ c 11;1\ r s(-\ rr;il ,I wm-king- mi lilt- bimuc(lical 
and )p .1',pc( 1"phr', If( wrvi( c I-c wm.( 11, ('11111cal trial of 
(11ut's, m id m ) (,If. lru I Ht'\\ lI*tl( till cs that \\ c 11;1\ , 'list 
lit (MF WMlps M IIf(- mm cl."M, 'Hwsu m.r ;I 111c scil-licr (clitel Ill 
whk h wc havc 11.1cilitir" n ) Im(k ill) fit(- \ ot ( lit(- Im(k;i,,,Ill;, S\ sicill 
(vsI , M1111111141(fiaL 11()sIN , Ii',Sll(- 0till Ill c lll()Il( w](m A itill Ibm ly tll)II 
and til dic Ilkc, mid ;I \;I( ( lilt- ( him if] imil ccnwr wlwic ,()fit(- 20 
ilifiwillcd lll llu 1, \\rH Is rml hr li()Ils(.(l aficl. 
1,C(Vivilig va(l illc Ito ;If Icasl '2 \\crk , (11 ()bs(-I\a11l)1I And \crv cl()w 
gi-milf, ( hill, A sit p'.1 vi."Iml. Tlwsc ;if.(. (If(- sli'm Hlw"' arc bring111:111 
addcd (1)(hu ulm cr"Ily 1,i\\(.]I 1, 11)111(- jlillilslr . Ill addHim i I() (If(. tilli
illaw qo.Il (d I(-(lit( IIml (d liml-Imill y and lll()I.t;illl y ()I*fllalarl l. my pcI.
S()11;11 h-cling is (lim dw mahri l \ ;w( im- Irial %\,Ili(If wmild Icad 11161
lliatclv 1()(1cphlyllwill P,;I -(),)d (Ic\cI()piiwnt;d mmIcl Im- ;I c(miury Ilkv 
'Flulihild. Wu 11;1\,. it) harlicss '111d lll()I)illz(. st lellcr mid wchimlogy 
(mvm-d Illc s(dilliml (it mll. llcakll pn)blcills. This wmild Mv(dvc ImI10, 
ftwillulatiml, plammig. 1-cst-al-ch Irchiml()g ' fralislill" 
fliallpowcl. (Ic%chymclit, x1d c\cIl sys(cills 111(ldcling IM.a pilw trial 
and all ;1(111;11 11I'll. Wr 11;1\ c licard durilig I11c.so. past -1(w .7)days IIll-migh 
(ills r wim 1) ll is h(.1-11 rw(.11clidy (wgallizcd and impIcillclitcd 
that Ow silliall(m 11mv Is S() dyli tiillc and ba!,Ic 1)1.()gl.(.Ss Is 
bcillllmdc S() rapidly 111al I \mlld 11(lt pl-t-stillic 1() clarlIV Illc val-IMIS 
issucs. 

I think that lit ill(, simailm) \diciv wc cmild d() sonivillin.g, I wmild 
likv it) crcaw ;I iwilai-ia vacullic 1)()Il( v study grimp. This illalal-KI V;IC
cWc policy study grolip slimild bv, Ill IIIV I I-c;m-djointly by Ihc 
Ministry Of Public Ficalill and III(. tilliv(Tsity. Till. Inalli fillictioll of the 

http:1)1.()gl.(.Ss
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malill-la vaccilic policy Study group would bc to act its an illfwIlla(IM1,docullicillillml, RL and policN II D I - planning and 1,01-111111allMl IrI*MIp I'm' 
the ministry and low ill(- ulliversity. This ImIlcy study grmlp wmild It()( 
bc a pci-Iliallclit struclurc. It Will bC ill it WIV it CCIII(T \VItIIOLII Willis ill 
which Ilicre wolild br I ( mIpIv w1w arc and are \%.ill
ing to (1(-(Ii( aw (It(' ncXt 4 on. 5 years m. cvvn I I I ycars ()f IfIcir cal-c-cf-S to 
dic Study alid I()be Licilltalm-s 1,01, liMlitria va( cille p(dicy 

a 
Ing with Illc val-imis aspccts (& Suppm-lilig yswljls I'M (It(- \\11()It- (11' 
malaria vaccilic plaillillig aild illipit flit-Illailml (mild lit. I(), lISCd. h 
would bc a cclitcl, m, sc( rclarl;lt low a lictwork wh() llit%r 
tise I() dcal wlill (I)(, val-IMIS ;Ispc( is (d filillal-LI \,,( (.III(. aild \\11() ldclillk, 
kcy pr()pIc \dio \\,()ill(! comic 1(gcdwr ill it Tllc ilialarki VW(Alltl 
p(din. Study "l-mip slimild ill(' Rica and "Imuld try I() (-I*c;II'1 
Ow sr (.()It( cpts cm li,( YCll( (IS,CM I,,tlll;lll c IlIrcilligs, st) ()It illid a) 
lowt I I. I think that (his \vIll hr low it,, ;I kcv s(ralcgy I() purstic hclolic wc 
wmild be ;tl)l(. I() ;Iv what \\"Illd bc ill,- Spc( 111cimmi m. I-c(IIIII-ellicill 1,01, 
Inalaria vaccilic 1)()Il( y alld phil I(, pur-mc. Thank %-()it %crymuch. 

wIll bc COM'dilultilig grmlp, \dlerc ill(- val-Imis lillowillatioll mid dcal-

FZADDIN: I wmild 'wi 11kc t() cl,.phln I 1!,\\ pro), r(Illics I'm. ally n-scal-ch 
or Inals to Ill. dmic m Ili\, (mwry, Nhh%sla, Nm\ Ili(- pr(,toc(d I'M' ;IIIV 
ITS(-%II'Ch 0I Ill wIll br sorccllcd Im threC 
nailonal Fltsi hv Ili(- Nailmial Mrdlo.al Rrsvar( ItCOMIllit-
Icc which \\ Ill g() Ill" H('( ('SSI(% IIIL HW 1-C-SC;IF( It(0 filld (it[( 
ally (IIII)IN allM ) m , ()I* silm l 11it( it\ 11R.S. S(,(()]I(ll\., it Intim bc 
clearcd b\ ill(, Nlttl(mal Drti L ( :mi(r(d AmhorHy which ]()()k.s Iwo Ili(
1111n)(Im tlmi A aliv llc\ (11.11[4 m. v;l( ( Hic Hm) (It(- s9All Ilw (11-11
and I)i()I()g:l( als I() bu Ilitn)(Im cd ilm ) Ill(- (m illtry Illum bc I*ttlst(,I-(.(l bv 
this ;ILItIWI-I(V. ThII-d, (d ('Mll-sC. %\Cll t\ ( thc Natimial Film I) ( :wilnm
tec which 1()()ks int() Ili(- (-ill]( al ;isl)o-( is id' all Ili(- n-scarch and s(ildliCs. 
'I'llcst. collillillict's. (d ( mirsc. %%Ill 1(,()k iii((j thc typc ill Ili:- drug, typc of 
rescal-cli, :111(l Ilic I'M-111(d (he (11-lig m . va( ( Inc. Illc A 'distribilliOll, 
the SafCty :111d %dwillcl,I wffl givc ;: !:);"g w pr')(( ( lion. 
the tralisportatiflil pr()bjcIIi cascm. ( (dd chaill, Ill(' (d ildillillistrallMl
whellicl, It is I(t bc Ill;I(L. av;IllabIc casily -Illc cwq, ()I,cmil-sc, ;111(1 Illc 
target grmlps. AS lill. its limlill-la (mlind pn)gralll Is cmiccl-licd, )I, 
mul-sc, \'()it idulitif\ (cl tain target grmips, such ;is ill(- high-risk gi-mips 

ill(. llw hlb 11111111gialli Libm'cl-S ;111(1 Sm ile a1c;ls \.()It 
have wSP,1;tIIt 1) fi1h1'p(;;11m o.;Is(.s and ccrulifily pl-I)phylaxis 
f0l, pc()pIc visiting IiitjIly nlalaji()1111 NI C;is and Ill;lybe S()Ill(. (11,otil, ()\\'It 
health workcrs Ili ill(- malal-MLIS ill-CiIS. But when ! Im)kcd at ill(, classili
cation or ill(. basis (d dirical trial In Dr. Brut c-Chwalt's papcr veste 
dav, it is vcrv difficult to a( ILI;IIIV pick and i(Icntify, higli-risk groups for 
clinical trials and (it a Phasc I Ill thC IM111,111 11011-iIIIIIII-11W 



ai Ii Illm ill X, li i I d iii ; l'riiiva! c \(l lit I li Iii 1)l- iluIll 
groupl ),lu .,:is lilt- Inl nlir;l ilin it i l flts ]u)(' L()illg ()lt IM*l .S() HEIMy 

group(lil l eal y l cItikitf u (lyear and b citi s"l h vtc5 ( Is clliItdi cckih~lit tt 'v,c tiI Ihnlltkr illlat 'to I w ill' h XI( V CI,Maayia-.It till. 
last O ' is (,".S( i m iI ; I'Sl)('Lill\ of ,i t is, n ' lXli tis, I'm St t hvt e 

thi- If i i tIn ll jr(i.b t t nI 'an utlv ll t ( i lrt ill t (tIl 'ls (,I, Vl 

iii tC in,, uldII ormil h;in li tIrl rw til ;tl'h lIcltlal. lsici '1t1c oI 

[o ;ill.It (rHI tliItlt t it' y). i i s t il\r , lt1 (-\ r IIo | Ita(s ()ul Irials. 
g: tll'A thga' I. 1i,,,i , m rvmlh',lIc fil. Iwltilt t gititip. and ill, 

Wihltiral i.Itotiv uIil Invi. tithr lhllus iiII.iili' IhigtorhImhir 
wo'ldA m i l ilpic, i ,it l itli tI(r 1lit iti cin h tie' 
lhcc tik1dlIll n ,I\lsc,1 XIdr' SIhI,httl T,ot', \oIii\' ittllt m,1h. N*ii.lint,'bs.a Ownliliv\this in(h' kI(il)i 

( ii'l icoli t)\\ tnt!i1ll ) XV.×11, (hiiii ( liiilliry10,ilti\\ 0 i PilXliilllm Illth11 l, 'isor in thll coui l i '.,V 

tr<i' II' iit g(, aic hindI 
])lic l )ll lil*.\ hl(d it (i t(i C W C' ;i I al ityl 
I)'li ;I-' u l ti t : 1;liiiii f.,( A Ill 1%a l Hi s( lii ,li, .Sl ltil ()iii . I l Vl 
Pllam I I lid, li (dill( im " h'P 'i'Inw (M.t' " lil\ ( i(- ilg ic'sst il b' I w 

]()()k ;im i'(ll b Ow;:-Ilrca iic(hi~ ()';iI€\ l vI'HIo $' 'thim lit\' ah ar li,Ii''()I (t
 
I'')ll~l inl"i ll i illilall Il n. ill ah liiE I a II
,,,i 'XI'llu ic (, nd i llv mc'IH 

fi1'm 17 m l\-ml ll hinm.\a .I stl';il s ll ("t i p i lll dill ( n h~i I\ l l Ii ml-l'i 

it'sui-s. Thaink \'mi. 

R ..\I: A S\Iiil as ' ()I)ii 'ncd, folIS (l(lll( (T I \\Ill ,' lly n . (Ihm li hts. I 
Inic lillimc' li ill \ (;ilk ()it (lit- first <tav Ihial the ii, (t vat~ t w ill nMl 
briing dhiliilatic chlillgcs: ill ilhl (m) iirt, sirii -. \ . I I1wmv ,l', It' it Is Inladh 
available, wc, \\-()tit( like, too!lg its(Hitl ill(, I-rll'list11111( lt'' ligl ih ll'rns
nliilralils aindl i',li lly\, li l S Ilildi. tire'. T his i.s Illy pcti'.ism ialmui. Ili 

il(i igiil. It Jl' in itn (dl, 11[l(holl',a Is wvilling ito .1(,ill O I' tIc'hl 
tlia~ls, I \\()tll l n ill ()f )IlwI 11.1(lml t ilHI shmildh bct Factortrl(.";([I 

niilniit"( iliaic Is 111c' v;w( Im.< \\'iol is ili le pr' ,,dvaccin i! ]s 1h ilt(' .s])oio
z()lrl)' ,lif,ii )'t' llvi (iii.]'"]' ' l hii is lilt- duriol(n (d,1nilnll1

nilly (mini-riicl.: Th'iird is lh ' ( i . ii l)i ri-0 - I.s it ll II 'Piase' 1, Phaset 
11, or Piiasr 111. and, t],'laliy. wliml is ili(. (.(S,i Tlic S.((O i )11( i w muld 
be (ih(' lalrg l gi-mn . Isg It Iiil l ow all rl psi)., (wl lowr ;i .agclv. lti~ aigc' 
,gl :nl p) ] , An dl t hl )'l, '1il i l i i 1 1nylvcv I l w t e la rg tl gi i l p , a n di , fi n itll \, 
wiltherl it I~sto) bc isclS'l i ll-ll()I- ill-ual InIIIIvI~. "'hlli( thidfactlor 
wolul be the' hl~i'lilhuiln. Is hit inltli cl'it'r m,itiunc r kind of' 
field irFili' Andi , ;list), wc, hlvc, tol ]bt;ir hit (nti" ind tintl this kill(] od'iria] 
i~sa Illnillhiscimiral Irna]. \Vc hiave to in'vle ic~r Scsl ill i lt-l cmi~lilry. 
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Also, it isa central and periphecal lalth units flctor. With regard to Hit 
fiactors of site, that is, to falctor iuitiher !oul, we have alsot to ask it 
(lsltion-d we t'id virgin iltr'as? By virgili arcas I iicalltareaS which 

illy illthc i
arc not cot\ix'tl ylv tiiciStii (alotii:tlmollOr would wc 
like to havc hylper- orliholo-cneiliic areas \ Ithhigh P filhImrin lat. 

halvc itlfst
and thten we wouild to otit eri'tlte distalict 1lrii te t'tlitral
'/tarch a n difil a fll\, '~ s. h'lIctol is th 'd1u ra tio nl o f,I-c. tca'lllis Ht lor llc tit 


I think thi. ill t(, r ) I dihc t,'ial. w bc Ull) lite d m (ll'ti'dictin titiltv(,oil

f'ried bw lie vaccile ilstl. S,, th (itiratiol(f lie trial vIll he Iiiaiily 
tltcide l or ,eltlp t ititllthe liltit11 1itv ttll l.it'ld I)'th va cile. th, se
 
ate ive fa'ti itt)Ittl( tI1 IIt'licet Ft
tors at tile ltst tit It) l' (tttl i(hel'l. 

tie irpost oflthe tlial, this is ie Itap of IIdototsia stowiiig, the
 
nl(lIelicjtiteS. that is,tircct areas d(liotts hy\pci- to lhi)o-cIlenhtc ;alre'as.
 

StSo. hiett, we caIll that thre are Iit;in\ pli '.il lt hitsit ',ich are, 
I thitk. stihalh the olfli Sites'tlh iti.o, 1for voul. ildhuliall;oti, I
 
thclt rltlteih ' eXactly, but I t:iiik itimist have bt'it
h ie1972, that we
 
conducted a cine trial. Bul if \vts aIsiiiallpx vaccin. illoflfaboratio)n
 
with l)i. I hector 'fiolliIlolland. Itwas, I thiiiik. a tissue tictllt'ti
st illpox 
vac'illt. 
 But it is (lte1c (hi leci., I thinik, 'tin liet mattlaittvaccite
b~.cuttlSt Illthltt stuli lpox \.;I(.('illte% .t dlidhn' t4hatlhllig llill triatl. the p 

tionl, wt'titc'itlh' iliti5(l the talke rat' of lic V;tt i(t'. This shows th;at
 
\vc havc t.to'xeititltf fld tri;tls with vactints itt Iitlnoiisii. I think

that's ,;dl,"Mr'l.(Clli 'Ilhi'llk ,,,lt iltt h.
l'Illall. \'~ v 


El:liIll:tl,: It,\vc c llsilti til ,ivweigh'. It)soic ieii liks this iiMIrn
int,,-lt cach couttltr\, hats vartlit'~Iort~s 'I)llc
htpiidt-Inliodt> g\ oI'Ilaria, 

ilici f'oicii ost I sugt.gst that e;1(h couuturtv\ should be givetn lilt (haniot 
and I)1StIu)I) t(',l to Cl'luIIct teC iiIlAuia 'tvatccict"trials. No\v, I alst 
htienttion that tiese vaccilncs have thil"ti)\\'ItoF csctiv, indicaticlts. As 
far as strategies foitkture titalil vaccine triniis, that will dcpt.id on 
cohorts. If atreour coh rtls trtv hlers)I-lmigralts, ln itdicationOwI the 
would l)eprttabl vamclie agtilist spltitzottes. If tutu, to cihlnce 
intetrupti)n of hrlnstllissiotll, the vttcills agitinst the galilietes wotnutl hc 
indicated, wtn ifwe rI.y tmrliditvt) r-cticu& o Illortalily, thell vaccines 
against thesetlerozit teswould bt itdicat ed. \\el, illourl enu tiv, til 
)rocedure istilt tIleplntttctls are"stlilulited itatresearch conlmittee 
for ethical review and that our Serl'vice, tIleiiial;i'ia tcrladicailhi scrvicC, 
has a covering aipcir indicating tle pistihcittils ait: recoutriiindaitilms. 
Aftier the conlintittet' has reviewdtle )rottl, it h)pisscs ita imnage
rllent staiff hadci (o chaired by our Ninisi-lr of lealth, who will 
alpFrovC this prottotl. Then. hiese protocols will have to be itiplc
mtented. That is all, Nr. Chairmlan, that I would like to say. 

CATrANI: The Papua New Guinea Istitutc of Medical Research is a 
statutory body of the government of' Papua New Guinea, and, there
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malaria cmiti-ol is appl-mcd by dic Iligher allill(witics with the Illmlilled 
Ob.iVCHVC Of IT(ILIClioll m.pl-evelitioll ()f Illortality. Simr(clillit" (dclillical
cpsmIc", and, If p().SsibIc' 1() rc(luct. ol. pr(walclicc. III this 
(111cc(Imi, wc rcallzc Ilial IIIc Itsc (d a sillode Incastin. almit. %vIII It()( 

mll. (Icsil-rd rcmIlIN, \\ 11;11 Wv CNJW( Wd (';I d i(T, t I I i S I ('its( ill ,F( ff 

tlic ()hJc(.(,\ cs Ila\ c bccil lilt I. Thr p(dicy IM. Ilialal i;I cmit nd is alm) 
too cmi(Ifillally cxpIm-c Ilw (d, M' stipplullit-Illary 

surt's that wmild be lilt(' subiccl It) hI al ( miditimls. lical Ing Illis 
ill mind, it'Papua Nvw (;tilill(' t IW( MIS!(ICIC(l IR)III IIIOSL' 
cmisidclallmis thal havc bct it clabm-awd b\ III\ hc1c, wc
\\MIld ccrtatill\ wck (mIc lit(. 11111(ducil(m (d,%.;I(.(inc Ilml too Iml-licipatc
ill Ilic dclifilliml (d,s( Ilw lolillill (ISM' 1111111V ()f Ilwsr Illal il lc alrc ulv 
hc -Il discusscd I() dcar dmlbts t)l (1111cl. im)b1clils (11;11 llccd too hC 
addrcswd t(mards its (yrrimmial Tllc picscill S11,11(turc (A
Illc I Icalth I)(-p;II.tIIIrIII Is such (11;11 Ilic ( lid rcstills st.1% I(cs lmvards pri-
Illary i1c;l1th ( :11c. I'lic laml (d IwAill I',-I( Implila(Wil Ill)%\ - ;11)()Il( Illll 1 
to 1 000. \dil( It makcs it Imssiblu it (It(. \.,I( ( Im. pci-Ilaps bc iIIHv
g"mcd Ill (lic licalth ( arc d(-II'%(T% mid (It(. targclcd 
groups. ( )1'(mil-su, Ill spitc ()Imll 1111111;111mls. c li;t%(- ml m"g-mlizatiOll
wim Il (1()(.s 11;Ivc Ilic IIIIIIal (-.NJ)( 111su Ilml \muld ;v1sist Ill IIII(Illig Imssibli. 
lrcas 1,()I-(11A. lichwt. I ( milc l1ric, (m) prm-ino 1;11','I)\ (-I'll Illcil(s had 

ulldm-scd thril. rXpl-c's \\Illlilg-nc, s 11) p;trm ip iw Ili this %ciiturc. I think 
I ( aIIII(o lidd 1111dirl (11;111 1)[11 l1w rt. \\;I., alrcad% Ill initial 
mrit. Alimik %-()it, \It. Ch;61,111till. 

C l. I)1.1: A 11111111w r ill' pm ilts ll fvu hrcll Ill'idl III n-Litim l I() Itilurt,
Inalaml vm( nic Ilials \\Illllll illc (millilics 111(((cd bv 111;11 lrla. I Illav 

Mid Imssibly ( IlLin"c (m s(mic FP.sf, it has II(AC(I
that Ilicn, 'is l I() jcpc lf Plia.m. 11 trial's aill''lig \''Itilitucr, ill (-lcll 

Sill( C 11)(1,111CII(Ill!) ills 1:1 t\* \;it.\, m (It.k . Ht w a( It\,](\
Mvilig, skmv,, fill, '11MVII varLill''lls ;tIld

bl(md dy'sf ra.sl;ls, ;111(1 (tll( 11111.( IWIls. 
 This Is pm-11(tilarly rc]c-

VM H Ill 
 H)cI %Ic %I(( Ilw s, \0 11h. Ilic im,().sict. clit.(.( (11,
Ilatill-all\ [rallsill'IfIrd mI III.m-d sub)" Is 
m ust als() Ir ( (111sidt-It.d. fit(. It(,( rsSit\ 11.1', buull sit'( sscd od 

Illd ;1I1;lIvz IIl(, :11 
to tri'lls (11Phasc 11 !,tw l, 'llid lrlvlwll1w ('11(dd 111(1 (11'.mdric da(a.
T llc 1()( al 11;m Ill. (d sit( 11cpI(I,-IIII(d(w \ P, ;111(1 flic liccd I-)
I!tIllzc litc :1(.\\ luchili(Itics, sti, 11;1.,,illc ]dvIIIIII( (PI"+m I),',m c N)ads
alld Sl)(.(.](.s by IRNIA alld 1'ITSA Illullm(k. Thirdly, 11 Juts hccli 
strcsscd 11111lic](I Ir*.Ils Iw cd I()bc dc."I I 111;l1t, ;I IlItlitiplici(v (d
cmifirsilig, vanahlus, sildl ;)s (()I]( ()Illll;tfll Inalarl;( (ml(nd Illcillmls, par-
Ilculally ( licilmllit-rap . Spv( Ill( (LII;t ilecd (()bc ()bI;IIIIcd initially I'l-mil 
spccillc and ImIllird IrIA.S. I Im."c"'cr, H is dic .(,Ilsvlislls. 



phaise (riils sho)uldl c te ti t o i j lal -iL i ' 's h litill ()Iilt(' , oii'
olhiclr ongo)ing, cm)inov )I it~io)s, parlhcilla'ly (hc{ici'otcr.v. Ill rcsipccl' 
aujienslt th rprcist' of ivci slittul Sli stlrzeA ia oris that vaccitoi this ])(int' ti . li tlus m ' f n t al k , ;l(it it s b osie'rs inll ralsittilit') 

s it t tali cy' io tst a k.r-Pha'I llaIt s)i()t , lin t\ii \ l l't(ti' na ns, bc verynaiion ill patice il be5 altadlunct loiandI tin I triasciit ouili mtodshl illy c n tra l iniitilOi dt (iiaii u. it',iiiiI llkiil li na1oi idi g ( ). 
Fii asit (i\ i [l,'hlilt wthi firt'ci)iihthaleii pro)iitltti)s adittri c
t.cs Li)r 'l hals ()It rI sho uldtbic sitii(laj ( aiz(tutso 1he onssi
wo , rin()duiZi lI .t'itidalIas ,f ()tlllli( s alnl i tItl)t ll s. Iitis rc't'

of' ' m"){ ist w w>ildltl4Ill- iiitItgtI p iThereorIO(}gnizcdl (hitliiiiontol I cm)ilitrics thei ngnos i iit \'ll(-iI() und(' r <. l)hais( • Ill andl later
 
trialls otl',.'cc(iors thall pasls I()um ,h IPhalsc I alld( 1I trials, atndl So (- { tC tll

-trie's with spccia'lim (ilili(cs, hbas il l ( 1S'll m, 1h ;is (h'tribi'Ity Pro
Naith iit It igltato 11 'llia((It':ise )nsl/ ttss r li. it h d irkl () ti t fhastu it,.


(ill IlIIus[ bc rnlis-,cd in) (his- rtSp({I1 w, ,v~\(r.illc lr(' hic t l)lhwing.: are{
 

most llatiu)i:ll ili ti i' it l wlil hol' fu{I s,t' riirhlirc,. vet
C({]UiI)Il ll I)lot I O W st l ;nd no)I
I |{I( (to H '{('csl ;rV l 'l i2,'trd a}(l)-)s 

skip orI cm)l~idr sc. i p'S(ll mll ur and';II'I'')1-()(rdlur("<? Sccll 
' 

abo(\ve1t{ y.h 

till, ars I!)(- la/itsnv; Il'ilt imf nhl,oldmtt pwtlmneiio;ll P j,,ke

[lionshio sis h)Iili trans vlpssi' higih; andol lliiion ,al's ()p'ra
lhonal 11m.'d dwl ( \ a( ( ilic,, p l llilllirc~l. I ('t) h{c illh-a;silUi turc' is ;ildc

(Iltl (+' S'<im ila rly, atrc' lic ( ,l i ; 1I ilit'-('c ts Ihal \\ill pri m ctl{ thr' vact
c'hl,.c \ illing ,)o ' x (l' ilnld., IoWr akr-'-(d'(ItHNld{ lotr IhC.SC, Ifrf )dhl'S 

bc(lo~rt (Ih('v ha,\ u b}'(l li lly 11'>,fcd?1 TlhaInk, y (ml, MX r..'Nlodchraor. 

I),l..hit\.(. Sl,()k('n ()f (1,c : ;t(I illlalii ll (d1 matlariai in thtc \\Vc.stc.rn 
' l'a';li( rc'gi() , lbut this iimra I v% ill spea':k ;tl}()Ll( IhC' More' p sitiv,'( things,, 

becau;se' it Imp- lvl( lar~'iia i ring ai bre'ak.h{ man ',aiciu n may abo(ut 
throl)u~h ill ma)la~ria l ) tro)! activith's ill till rt.gh n ill htI 'lc tiil . 
Altho(ugh I r1'prtc sc'nt the' W HOI rcgui()ntl ,) i ll NLllila, w,.hat I aill 
goJing to) ,a<i is punrely Ili ntlyp rsonalI vie~w. In inrlica:iing, ill ;i very, 
( rude{ Inllill . ill this sltit(c. areas1 o[t Inalaio u)s con it i nh e reg'''ion 

-fo~r fI],hl trials ()It lilla;lll \vc incs, I amli i nkin, I() itow( c.isting iprobl
h(-ni ailca s (&ldliItt rcni kind's with dlftorc'il c ~i(ll~n i()g')i(ill (hll i'riuicriq
tics. lt-~ fic'ld lwsliig ()I' lit'clrl t Ipl's ()t' ma~lariai \ acilivs, not) onily\ for} 

testingl il(clf, butl iso) lI~r'm-c cllUal] irolehmn-.solving it' vac( inels retally, 
wo r k in d wi s c s rh 'Ic( t d a rl c ai s . 0 1 '"c o u rII s e, t il s i s v e r y o p t)in i s.ti , t hiin k in ,g 
o)1ilIlly palrt. Thr' (Ih vll-ccmaj r pr(i' ~lliareasii e'xisting inll i ('I ( i i arc': 

( 1) ]indoc}hintcsc ( olillric. whicrc tpi(,\alclirc of' d l-re-i's. .iall t P .ili
pammu## inlle'{iio)is is wcry hig h aind managmnti ii oil)'stver' mlarliliia (:aiSts is 

lthe prcdIcm'in (2) Sab;ii Notie( 4H Malaysiai where t' he' nia ill laia v/'c-

Iotr is .-In. Da:au crDnsr alnid pr(walih ce({oft . flhDil)(111111 {h'lg-rVC'i. laiIill n'CC
tio(ns is still ve ry high, .so llnlllmnis iomn hkvd s are-t Aso) very hligh; and (3t) 
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Papua New Guinea and te Sodlolion Islands, where exophilic effective 
Anolh'esframui is the maina ector. 

ThreeI Iajol- types of stagc-SpeciIic utaliari; cci ,Ies arc beiIlIg deve.l-
OFied and the \\%esteril oi(allCiiii of'e tllnilu opol riit es fIm 
field trials fIo difei litt types of' v;Jicle ltctl oset( (ldiversity(I the 
epidtelioi(cl situtonJ. The fliJlo\'ingJ, indiitilns for three diffteretl 
stagC-Slecific \vlciilCS Clil Ie postlItfillttl. 

First, he spl) z)iit, vaccii tl Causal liii~lrqh lAjis (I l a tr.;OIIilai
basis will I' tiedu out it) n Iiitiitional Itrlevthrs. NniI-illtilunc ir;lv'elers 
fit-iiltAistlalia tc JJNiitoft+ Australlia's pro ximlity cill tries wiioul le IllJst suilhlti,.itaeivielo higuhly ttloalaitus netighbo)ring counlltrie's. 
Si" LCitw1a lll'idt Sur,.Cilldulck. Sy+stc.lll for im porlted Inlarltia c'ascs is opctr
alttcd quiite-c'fl]'it l\, ill Australliat (Ilui I) tilt( colltrviltlio s made~h by\ P~ro-
Itssor Ror)tt Bilack oI t'le ( .JllliiiJwiillw thlillsite"if IliHalth, (tV;dlutioll wou'ld bet ca;sicr and, it comlpzU';tivc, st iud' (tt het plannecd to che~ck 
instatnces (,,liillJ)Jti.J l c'astNS ini tilt' (W 1,-IoHN, one aci)tallt fll, Ihe othe' 
lnvatccillatel, who lettllil 11(11 IhN( ;, ]ilis.lie Jol' aind Vaiitlattl. 

i theSecond . InilJ'Jit' \atjcillc 1 (' the ji tvJi iiJ !lf s''(IJ 'c cinical 
tilfetcs ol 'ialari. will be tr'ied( ill the soiuthltijt par'lt (of \'ietl;ii, p lit(tuii ' 

Ilil\' ill til'.vicilitv (f 
 Ioi (hi Nlillh ;it\' W vliV' SCJt c ilIaial-i case5 asCrt n llt,
quittc 'allill d possib~ly. it)t!l'- 'aall Silc of Nialavsia whereF 

Illael till (alsere illaari;i tItle' tI) P izl.i/i1/ruim is ;i pi! hob eIticause 
o~i'
trtug-rtsislaIlu straills.
 

lo:, 
pub~lic hicallh vac;cilltw ,ll( h<' rtllt'tn l coast of, (;tallcaih;;ll (Sohlolio

islandls). 'r, (tht' t :ithon l Inl-ogramt 


The thirdl \,.(-itn(- which ma I~ k tranusmlission w++ill bet tric'd ;is a 

trit outt all ids.. l'co trol Inca;
Stle's. Foi uX;liiple , l tur six ll ,tlv t'l c f 1)1) 1 sITpraying, they

swvitchedI the,tiiJnthi.r ilItcci-ith. 
 iit 1(t ije JltMt ltha hO\w-ollNtI.
 
spraying1 toqtthtr 
 vili Ilass drug at hl4 lislil-tti~ol Iut wcrc ullble to
 
interrupt tranlsmiission. Thc addiitioii 
(d the currtnttt \(nl Iiay give

stroII inpl)uit. \\- Iliav aiso ty\ his \ziJt(i 
 illnsoIliipiths ofI' Palj mt New
 
(G;uilea, p;litiettl;ilv ill thl i itlcitriloast, wirr (ic )(proivi 
 etec:iI
 
OIa has ;iver'y hi h'xop)iiili tiletuiovy' \rctcil 
 tilt 

lions are ntt alw;avs sllil; th forJprily in. Nal [hi,, kind ol area 


;iiiid lousintg condi

could 
be an indiciat ive arc to W (ut inilt'rtptii t tranllmission tusing Ii;llhllia 

My uter;ii uJlluilvii is that ini the N itJ Jfc'rilriis uilnd lalitics 
foir fielt trials, some o, teil t otrs toI ba' tikr'l inito a Iccount-" the 
pil eIlt'teis for t'valut;ltion l dilthin'lit tol ,(s (Of \'fvcciint andilthi cici t' o f'Ieh;vioral asptcets of tile Io la;itiJm sut.ettt.;ll IhC teial. SoIIt' 

e'lneiiisiatn itpopie (il.ticuhlarly ill iltSoloi on isIitds), ;let. I'tli of 
injetclioul vith ileedies because. thetr was very successful "Y\aws Control 
organized hy WHO ill196(s wthere they g\'. insight int tile niodern 
niedicine hot the islanders. Because oI" the dramatic effect of penicillin 
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(one dose (or Yaws), the'y ;ll;IlIJw belicve th;at the syringe is letter than 
tablets. Then we con"sider the political will o[ li government of'must , 
the country. l-hrc again, l)r. Cattaiti his poillted ou in litr paper ,hout 
over-cnlthusiasil od'politicians or policy mlakers or lhe u1cauistic et.xpec
tatiolis oltl itpart of Ilie population. 1This milay agailn cIse sOIiC prob
lemi if the \accilie will not w.or- as wc e.xpect it. Iheit, of course, the 
speake'rs menctioncd about field operationl koailities , ((dchain. Here 
again,mia iloria t consi h';atioi is the ethic(al one for tilhcontrol 
group, or cxf)eriic iiiitl "roup. lecausc' soictiilcs it is ery difficult to 
gct so-called informdcd consent insomc countries in hc regioii due to 
high illit eracv r;ite, alnliig aidults. So rc c.,utii (us iplproach shoulda in o, 

5he taken. [II]apu;i . cw ( ;tiiiia tllrt ias h ten a krial onl 'lc oc'l 

v 'll , 'tieiie g;illl'(l r-oli 'triail useful'-ic. this v;licle iiiay Ic 
in planning Ior nIalarii vaccille. I .astly. thc halli systlils as hlorizontlal 
v's. vertical Silo uhd bctcoolsidehred, ifI'Mulrc' vaillcl bcis { to collillc(d,
 

pirtictulrly with s('rvi(cS to Jtt(it(r .lil ilildreii.l tllhcrs 'Thse cIn

iilttt s re'lect liY mt\ tfnkai ; oil ,ftc hit iix'Ulc vaccination. Thank 

BnIzc:-(Ciiv..,rr: \Vel l)r. Paik iintiiitcl a minhir if'c(uiries. Nat
urally, we did n[ot ittCml specilically (I italic ;iit ciintries atil he 
)m.esttnl stage. 0)n dhc otlitr hiand, it waits ititaV0dial tl Ito soiiiemention 
ot'tt'r<.s as ;tICx ItIIleif f~iclhtiiiological or any olhcr situation. Well, 
luriig Ilos eighlt I)iesnMtations, I've b itentrying tol bring togetle'r as 
hest I couildIwthe i((iciltts thali wele tuadec. I hiavc Ilhem fiere. 'they ate 
not ilt proper ordhr. I all (fu1te st' rilplorktt'iirs have done tihtouri sillnc 
thing a In trt 'tl' lhoin I c til!. 'ou will alhBlul if' ,lt-, I'll .list read 
thlt' hihggledy-piggledy as tho'v an' right now . 'lhv iinty, pt'rhtal)s, 
stituliet, siitcu it;is ter sptcific or Iess spetcific rccoinicttlatiluns. 

t1.Areas with highly emideimi iiItlrii su.jcct to little m ,igration,lill
ited gcogratlphically and inac.ssilh, with at Iclast two very ,istitct epi

(leuti~i I stratifications. (nc part, tle arca of higher cndemiucityic;l 
and the other, ln'Ihi;i)s od lesser ciil'eicit,. Inhaibited (aild that's it 
sheer guess) by I )0((t- I5,,00) people with a re;asonablv liologeneotls 
eltie" optli i with ;anormal, or as close as norm;l, age grunip distri
hut ioit oflc population. 

2. Good land commutnications. cutailly acct'ssille by air, and, if' 
possil)le at :ull, cls" to ,1cafetuiic or o':;o'arch institutions with a1re'asona
blv well-orgatlized basic health service alnd a facility or existence, of it 
basic laboratory and possibility otfliotisitig tlr additional technical stafT. 

3. Approval o" italional hticlth authorities and of the relevant provin
cial administration. A cniplete assurance 1''oln the government and 
f'romt the administrative powers of an understanding and cooperation of' 
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the population involved. Absence of political or anv wlher distu rbing 
interference. 

4. Commitment of an international body iii an international institu
tion or a l)ilateiral body to teclti ical anod financial assistance for the dura
tioli of not less thIan three years, -withl the possil)ility of Iutlrcr exteri
sionl. The extent of lis assistalnce inl its ('haractr to be s)ecifcid at a 
later (late. 

5 and 6 together . Av\ilablt,, of fullcst base lNw epidemiological data 
releviant to le vtspective clitical trial aid ,also, as l oint ntmber 6, 
stanidali'Mlon of'pi<itcoIls andu l)rcetdurr's an(d availa)ilit' (f tcchnical 
facilities arnd ;lso of, ;a rcorditig i2lo ility, becalst il (laia, as yOU
relileriber, that ,ret. ging to be collected w+he theil (flantity is so iet,
nietidotis that Itodettn recloring Ithtlods will b, ne('essairV. 

Well, here, I itinetlit'-illy well what l)t'. (attali said, quite rightly
in 11view, that the ('lhctii of theIhillest possible mid n(essu'iv Ci
deniclogia fAtta of tly areia will bc loiiissible bfcfi e the artea is 
knowtt . :\rid yt, wr cannot riri th illca atit' pritsent stage, so those 
cpetRihological studics will have to be delayed util that area isselected. Well, this is a typical situation of the story that "ifwe. had Smle 
fish, we could have\,( Smt fish and (hips. it we had s(otte clhips." Well, I 
don 't kiovw,. Hioiw should we rin the n''r,;ii nlde f the ineti il? 

Well, this is opell to gelral discussion, r'ntrirodirig yot if' 1 rtiiv, that 
rno demands lir ally St'cific c ographicall arca it this stage may be 

Rit.:cs': I'd just like to make I ( otnitmtct relative to one of thee poitnts that 
Dr. .Mao) br-ought hI). Sonic yeats ago, IDr. Trager arid I (fid a Study in 
which we partially adihIcsstcd the quetflion of' how at least immunized 
monkeys would rsplool to parasites ofldifferent dcgrees of' resistance to 
chloroquine and othe'r drugs. Ald I would say that's where vaccine 
would pirovide a Iltri;iS copingItt'r of' because it works off of an 
entirely diffrerit sor't of, s-strti', anw! there's no reason to think certainly, 
frori the available data on thev hloo in theMb!ood-stagC svsterII. 1'111 sure 
it's going to be the sat' thilg in the Sprlozoit(. or any other way.
There's no reason to think t'frm td' ;i\ailable data that becauseiI an orga
ni m is druog-r-'sistarit, it will be i111' less susceptible to tIre immtrniza
tion procedurie or' iriinot)logiC prttectiont. 

BUCK: During the paSt eight weeks I h;d tIlr lippottinitv to attend five 
different metinrgs by dif'f'ereint or'ganizations inl which tIhe same subject 
was discussed. I think it really illustrates, it) my book, that there is a 
case for coordination and orchestration of efforts. I think it is not that I 
ask for the creation o!" yet ;ano)ther breaucracy to cIordinatc the othei 
bureaucracy, but there have been examples like CADA, the Concerted 
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Action ]of- the D(welopment of Africa, ill hich 11was ImS.SihIc with a 
fililliIIIIIIII (d bill-callcra, y m havc lillurcsicd parlics from fillic to 
ti IIIc t() exclial Ige t I I c Ir v I cws and 1()pmd Ow I I, YCSO I. I I'(( S, whic I I ;II-c IIst I 
aliy S(arcc If()( ()Ill\ Ili 11milcy but pill (i( 111,11 1\ ill lllallpm vj. I also 
belit-vc Illot it is Imit. 11mv, as \' as migg-csicd I)v [lit- pallid, I()ciller ilih) 
cpIdefill(dogl( al sludics to lay dic bilsc Ilm- I'M' cr %.;I( ( Inc wIli 
('()fit(, ;Ilm lg. It 1 , Ilm ) IIIIIc limv W sklr( Illc ()If dic (111,1CIV III 

qI -;1I cmldkil, . 11'Ow lit-w I()4ds Illil( 11;I\c bc( mm. availa
bIc and that \\111 b(. Iowd it) (lildcl-slillid (lic wilill-al hisn'ry Ili(.Itl(llllg (hc 

(I\'(, m illitilli(v (d . Illitil. F'v(-IlIlliIll\, I 111111k it \vIll bc Imssibit. to 
havc an ill(crilillimi;1I m-mmk d (ci)tcr, (d mitipt-ti-m-c \\hIch \\mdd 
ill(Illdc oIhcr Pm-l", (d Alll( i ;111(1 (d I.illill Anit-licil, III %\Ill(llimc (all 
Illakc Its(. ill)(1 qct (Im., hmll illc dillcicil-c" 1111(;If.(. ()b',r]'\cd ill dw 
Cildclill, ;;t-c;lS (11Pfilhl/wllml. 11;1(cl-1111H fill( lcw, ImIlm(d \wrr t1scd. 
\\Ili(ll (mild bucilLil.trd '111d 111(dill(d ((1mc(-I h'(111 (1cillitild" bill "Imuld 
havc (wr 1111(lo-us Ill \\Ill(ll (hr (1111CI Clit (Is \ ('llld its ;tit Ill."W Ill m W 
d'-willmlillits (d llml;tml ;1,, it (]Pwil: (- AmI I ds() mmild "it\, Illal I ilgrcr 
willi I)r. (Ili[( l1wit. Shmild bc IC(IIHIVIlICII(N 111 
ill(. 111;ll v.mlld p;mkip'tic ]it Pluoc Ill In.d.s. Naitirly, di;i( 
(licy h,]vc Ick-11,11 llim dw\. ;ill lillml-Almy 
-Im ( k-,( ruhhlw_ - ili t( Ili(-\ liil\(. Ilall(jll d ()I "t"O.'ll-S 
I()"lippm-1IIIcsc 111;11 fill''\ lill c stilh( licill Illillip m (T. (111(dw y 
llilvc dal;I cq uiplilt-Ill ;Illd I:ilj( 1',I(111(ic" illid a illfril
sti'M hItV Iluti mAr if pwoildc it, ( ;iri 1\wit sit( 11Im cs(]L atiolls. 

:()I ljvs: ( )It(. (11111111,11 ;ik\ ]%, Jppc flrd (f) m r sclc( Illig ;II-cas is 
I() gvl ls()I;Itt.(l ;ti(%l'. A 11111111w i d vrlir,, Islaii(I Impti
limmis lit Ili(- N(-%\ I lchi Thr Bmk,, Im rvimpIc. lit w1m If 
body luld 1 1c',pwr it, P /a/o/wIllm ;ml Ibt idir". It scents it' 
iskilld Impillali(M.N \\clc \\ilh sit( If ",()(d 1t(11](1c." Owl) that 
w(juld bv all 1(1(.;Il "lic. 

I-It -SSAIN: F ill it I;i\ Illill) Ill A ( fll llk I If;[\.(. sm or it( (Illailit-

MICC \\fill Thu ( (1111CIVIlt C I!, Ml 111;11,11 I;l. hill If ScCIlIs I() MC til;tt 

c%,crvIhlII has ImIlrd dm\ 11 1() mllv \,;I( ( Illa(liml ilgmllsl molill-la. SMCC 

thcrc was "mm. dis( 11. SMII ()If t ()S( ilspc( t ()I* disC;ISC M' lirgallve (w ImsI

tl%,(. disCiist, (W%;I(( iliallijil, I mll Imun-swd I() kno\N \dwdicr any real 
lit-galivc c()st 1111(willallml (.Xls(s \v)(h ill]\ m-i"allizallml m, with mlybody 
regarding (it(- alld uspc( Mll%- III(wt:d1(v ill Ow PITSCIlt 
siltiall(m., and Illull Illmbldity and Its durillimi, and (licit hospitalization 
ratc v"Ith flullaria ;!Ild Its duranml. lit.( alim. dwsc an. very for 
finding out fit,- ncganvc ( ()sts and it ( mintry likc mirs (Ballgladesh) 
WIWIT Ill(' goVC1_11111CIlt 'I'Svcry pmr and pc()pIc ;If.(. vcry Imm. and cannot 
pay IIIIgc "Illmlills (d Illmicy its ill cmilitrics. In Ill Otit' 
SlILM11011 WC think more abmit money than human Ilvcs. So, these are 
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mttorct important toIts thanl waiting Ior altt her 5 or I () veius t gt ancift ctivct vaccillatim. Doets this, Information c."ist., 

BI~tt-:-(:p w '.-T: \Vt'l Sit-, I ;till Iot sure' thill it exists. \V1Ct'vt' if 
exists, it's rtl*.h llilv Imt htllv t\'liIla l,'. It til tiitly is tcmillcteylv utn,+li,
ble whetlc it titits Ito lytv pmt (i (ti ipi;il \li,.. III iitlt't p rts o" rIth 

wol, like Sri LIanka. like India, lik. oIaitv ,tliet parts, I'lt i tt sure 
that it'.'v tliahh'. Perhaps lwit p rtthl'tly aI \'ICti titi ht t.el Sl ,btt it tt'tthittlv is availhh,. Afitr all. this will cit'Fart an ait,'l di tit'e-p:ido.-'miolhgu a] stii+\v if1 ,1 i1 illi l lioll is Im Ifl ylh mwilhhc. 

I-Irs.,.\,.N: I think it is. lI lict, l' str ,mI 10opllel)h who arte atff'o tndlh' l 

tistil is ittit' itttpittatt, 
 wlih 'lh idwp iph a ti( arc tolti ,'.c 
regkitiswitg smlrm -plh h'o ;d. nti\\ wan 'skitt, /un this hasi'tt whet
 
in i trti ti ' h , caus if flit- 'trkiliq pcji
t l i i ill( I a ril. \t' st''h t 'llCC-
til alitiy ii at' l i'1ttt r'l'ph \vhlit) ;i- n , uw il " it rc 'alh'lt'tr I 

if],' mn ullltc to \\,in cst kii solt t. all i (.111c,t t' still bc sm nclitp)pq , i hn (,1' I v l tt w,'illlr. wl'.h <l() dt h", oq ,u f i n i tllIIIIv w ith 

tat'ill ttio tl, liarhi h l ',tis ith c t'\ kill(]di p titt. S t'o l, oihaw tu' 
you in,i g ts (hIii tw i st'pthsitlin'lpfl sltetiv ;1h\ high liItae tiiI 
' 
htultvtil A lii"slil'i'lil dtic (d rtCt ct\etiiivtel 1c , l[t is avih i'Iif 
Binwtei ig w,i\I:Ittl' i su, t oii i- s till\ (,I ilt l and I 

lifitc p 'l-i':c-l wIal',ls\t'
) , fitt 

withot 'ttli thc ;lhh' I'twhl,+ ttit b l 1tihit < [tlietly 


i t'ertH itit mv r p1,,ltw hvrf Iththit' ii Cisi'sC 
i t'ifktt 1 tild. 


sogitalt 'ai tlth' agiihrsl
tti t isw t t p .I titi w ltlt.,+,c il.)tu h"l+,.A,,;F.R+: T]hi.s. w Ill ( hat s tIlic'lh. ~ ,v(I" lih lk. A+s I \,+;Is list ii ,.,t t t
 
cillp~hasis+()In tht(-
 (d+ Vtht( Cti 

regions withI Stcvti't' ;lid( 1 ilt /pfu m, I wvas 


lop s s. If \+ ,. lartiuhuly Ill Isolate.d 
l Pc+~t \\+ mdt'inl w+hthel r 

it Ilight ntl I.t 11;1galitt.it( timild b ihu~t roughlybc'itwif .I( +'ailahhc ;it 

theisancIldi ts dlttv ji tcsvher, t +t'. Hie' ,t t11;iltvi t ' coSn
 
tog t lIo;ei.ularlyIa s 1t rothet,' ueston . cht
obitctIV mus' -lisl th, ,a ill ssue,.t hbc I( try'too ( milaill dwt Ir.,ansilir'.,iml (df( I11hw. tl ict n'-csis
taint tiahupailm~ l flmiaria. "Ilhis Ilight 
bctdhout, h)v iprittllimit, M'S0II
 
ilipm l lcil'l' oitl lifulaquillt. But Ht111ihtl 
 .',(,, bc ,dmt. hv lille 'P illew' 
v,, cctillte. It's thtrmw cticidly~ possihltc, c'cltallly, dim I lht' aIstc iali \,acctint , 

wVould Still J)t .,c hl()J tltI(d ,gallt'tm ytt' -;1ato l '++ ](uhl Ic if llyIIZ,dUlit 

irH<+'rlC.-i inlg w'.it h iht' trallsrims'-;h~ . 

BIZ uc-'I:t( wx\+\v ill it'+ flt h tI: D rt.PcIt ' , (d,+ ct im that atl v iu t .,++., 
slot.~~~~~ , t yqt+','.lli ~~~ ipurhaps you'd Ilk,_ to'.+ d''~ ,,it aboult, 

S11tll yVOUI ,,., atM. 11 Of \'iCW t lll, whic~h ,'mildl hbe vtr'y Iluch al:,pre
ciate'd. 

PERRq+IN: I dlln'il h;It l+V 1CilsVtI 1 If) Drt. Tr'au 's (Itllt(, s llll O"coinl

nwems, Illo,.vc~tr, I hlavt, t'.'.' tlh r qluestions. WVhat is tht(- moral issute? 

http:galitt.it
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Fill- sture, ymi arc going to 111ndil'y what's going (In al this placc alld yml 

call III it ji,is( wa (dI Iwo q )Ic Iikc I I I i( c. I I' \ m I I I 11( 1(1lal I I I c 1-c's a c; IIts(. ()1' 
trall"Illissioll ()I, malaria and ymi sp-Ild S()Inall\' 11milsands III (Ndlars to 
Imok at that. \ (m shmild (wAi ilicin I( Ow sanic tinw. S'', ill Illc lilllc yml 

(h) flit. \ A( I inc (Iials Illc sillia(iml willild Ill)( hc [hc as Ow 
tillic \.()it hulj il (is sill(IN, [lit. I ill (111c.stim ). T hat '., the I'll-sl (Itics(ioll 
! "Otild likc to, Ask y(m. 'I'll(- sc( imd (Ilics(iml is [flit( cpid(.IIlioh)t'-i( stild
ics dmi'l III.-All sit Intil 11il' ()it sp A (d "Mcpidcmi(d()gi( siudics low 
basil ]I.\ (.1Ill illnutillil\ ill A ',i\A-11It-'4ioll' V it] "Ilmild Ili- Ili I-(isc what 
ymi sp-ak almm , I ),, %(,(I cck n, hA\ r thu nanic (d all lilt- inhabi( :nts,
 
Ilwir at c' Ow p1c."rin p'll Asilrilli'l. III(' Alitilm)(It. (ilcl Against sp()IO)znilc'
 
Ihc alilibl)(k 1\ pc A!"Aillst W(m), I IAL u' And sI, ()11"Ill-( Ans'. \ mt I An gct
 
(Illi(v dillf-wilt I)A'r lilt(- (1,11A drpulldill'4 111), in \\ hit 11parAllic1cl ()It 
( ho)wc. I think dii, I,, Ili i, uc \\ Ili( It'Ilmlld I)c (]is( bt pc()pIc Ill) 
ha\ c c\pvI will t' ill [his 1-1cl, I And I, An r"'In \\ Ili( 11lli;l\ bu (list IIsscd 
ablll . %ill) dic lilt 1 .11 i"In 

( :( wiii : I 'I I likc it Icmund lilt- I )I -till 1 11 1 11(Pcl Iill And, c'scill i:lil\ . that 
(d \ ()tit s(AL \ I I , ( AiAil IIIAII. IIIAt At Illit, X\11"(11cl .11(his part j(.Il
lal lllrclillk. (11ill st'llit ''IfIrl Im11111. 11)nucd III bc 'wl (lilt alIn-I(.*N lu'()iln 
hilk On "cl (11( IItrli't 1(,i w1r( inm d IPha r Ill it iAl, I think, prr

111t. pla( r lni' Ill hr Al I IcAllll ( (11smnr( hilit" 
likc that . Pill . lit mdri n) Aid (hr %it it it, 4(,\ ci nint-ins in asm's"ink. 
\vlwihrr dvw hj%v An Any m il",ii ( I mw I" IhA[ I, Alln-IlAbIc, 111,11 \\ (Itild 
Ilk. tisch il Im A I I I On.%, 'it, 1_1'iln_ 1()lict-d .1 1,111 I\ ',Ill-( il-[( 
sc( (d quidl-lilw'. 

M I I I : I think it \\ A I )I ( :1\ 4It, \\ It(, IAi rd ilic issitc in(] Askcd 
dw (Itirslimn (d ..\ lictIll r l1n. I ial inw] c"I in Iflis \\'lit dr cXcIcist. 
\mild Icisi ill(, Ili cs.,,m c ill mAkr tlmn4 I\ AilAhIc lll()I(- \\ i(Icl\ (ill dw 

basi ' Id"'(11111. Inchillillar, Inillaiing ir.sidis, And I dinik ([lilt 1,()iii( is ( (-I-
1;iinly %N(-Il (Aun. It will hr \ cl \ diffik till I()(.\( 1111h, II'llinit-Icial 
in MIA";(. II 1 .11141 "Ilbsc(Ilicill Phasr I V, c(( . I )I. ( :1\ dr, 1 .111 vml prn civv 
ally pc( till Ili ('Idt-Ills \\ idl Ivspv( t it I Ow Irs[ int, (d malaria \ ;1( ( incs \\ ilh 

I (') flic'l. I ('11111tri ( ial ililcrc IN.' A t illc 11)(1111clit . ( ial 
illwl c.sts At u jusl All ah"t1.;[(1 cill it\. I)( I %()It stv Am "I)".( ial Ili (61vills 
\\,Ili( It%N it11ill (Ilis ( asc.,(.,!I Ila\ I. n I t Ical \% 

( :1. 1)1,: It's dilln till 11L (j ini(I (his \\ illmill lialnink.. (milpallics and ( (m
ucrlls and ali '1111111 till Ihc1m)(11crapt-m I( pra( i I(r. S(i, I (Imi 'i ihink 
wc waill ( innincills Ilk Amcc( ing likc this I it spc, ifi( s (d this Ili ()b!cm. 
It 'S a philw'()pIli( al and a ImssihIc Imc, Ihough. I \\ (luddiCt likt- ill say 
allything ()It (lial 

WE R N I,D() to 1- 1-114: NI ' (I I it's( i(m. Nh. ( :11; 1 ir I I I; I I I, I cgar( Is p Ic"St I rc. 'I'll; It 

('01ild bc wardcd "R as limm as il is Phasc I I I-prercgistration. I scu 
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illitt i ili'tltics on1ce thec iic is regisici-cd 1101Phlasc IV. Flnwvvcr, 
ther'e miight be1 I~t~ I-4() hr11i.N. that \t'lv Phase III, and(hanInis (he 
pre'ssilr( wet slimiidt aivoid. I agree itc~h D~r. Bucnk w~l'licieh. sid~ that %NI' 

triail 'it keepJing with 'is spia~l ()Jc(-Iivt's \]it ilit' cpndliiiongnila Sct

ctilig 'Indi bu(ildIing [1) tal) r1.4ffl--li and a1lso) phy1\sical rusotires anid 

waylow co i acio smlil11s it) a kindt (df syntopi it andit ((liiiitii5 lalsh
ioon. IThank \,oil 

IPAPPi't.)\Noi-: I thinik liai t'~ciiiihlo1()jlcll\' In ictIs rnthlinig 1( 

litIllp55) I t tryn Vli1l it 111a i I I Ii 

iii 1111Iti I 4 Ililji il cs i 51'5)( At h-scy(d a is~il 'InditIgci s il' (4 

(loo I ihi' l thatkilil i asntl i g4ill l1)15- (d'vt iiin t (Inc Ihv )i ll 5j11*d1 

T iSssi b(ilkli rbsic t11ltiijttai %:1('t Inc I lit .5 itpa.1si 5 iill(htIIs) 
liotw t rtIll i lt hil liBlt(I an i inl~ hfi ti h l-ih Si lei (d' 

[h11ic tha ill( l )i\\right liti -(] islgdtl Iputli Ili havet~tl wcil rii 4)1 
rl Ii.n iil iils' tial inr (InilitW t 14w 11no).s ild (.1a p l"\,I 

rit i It( firs( mdnOwn. \\iurt , i j h l , k iit ls' tliTiaih()isstl 

of [l' ~ it I l i l I 15d III 1; 1 :(.l [.Ink, \%tr tsthis Ii liatlly( rii l \t(

art' cl t't:11w\1IIis j~il %rii gri; I ') (imsthnt'I4i.st jii~nlw p;in
Ili ltiS M I\~ii(ir1.iwsk4)!) tho tp~(n n s Iil lcct'ssi i (cIls 
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vaccilic and, indved, fi om the pcople Uvc spokcn to, it (1()(-s appear to 
he all individual's cx1l"llicly sm(cssfill \i1ccillittloll. S(), possihly, that 
literaturc could ht- lookcil Hit(). 

Blw(:I-.-Cll\v.\I 1: YMI arc (Itilic rlqhi, I)r. ( :lydc, and I ain (Iiiinkfid to 
%,()It I'M. lis Illit( tills l" I)()( tll(. fi rst 11111c. !C s dIc 
first 6mc. Wull, H*,, hkr tht, ,lmw (11dic 1;1(1\, who was just a lltll(. bil 
pl cglialli . Ihill ", all. But , 1 '111 ]io[ qillw surc that it \vIII bv vasy to get 
fi-olli (lit. t'll1m) ild (.pldclllWl()glc;d datil. They arc Ill)(()

ilhoul thm. 



Summarized Comments from Panel
 

1. Dr. Shoti-pai Mao. l$wp/,' 1?,'pnD/ic ,l'C~ji'1I 

\"aIcIl Vlwouhl b' vcry l1sch( (, I alaria, conitrol irograills. ach
 
Ilo lltrv w. lliht~t- ; h4
41ou J t gct popuatlhio n II ind. F istanc .,lg 
hi thlPl eo.phl 's eiRl pbl ic fl (,hil4it th 'rc i l ' 'litcds frl Ilt' \i Itlili
t1:1l', trav -lrs.Iltl~ l Ja0ndt1iborcs i llol tIn .ilil i 44-dcn1IJl to hig,hly ctn
at'iui(.tr'eas. Ihl l is it tt J t'It'cc wIil) .if(.t)lat rear d
"t' II, h shout l b e 

si.,forfthtirlpttl atts'tiomto ithe laci vcthie(v Ilh <ltcepl ( Ifs I hltgth 
f thr t (Ilk 4traie utill n, anllilrcli a5'lr 1 1 i.l s Wcttes ' '11 +.I.Ns s o t'pose.d it', t1) the' lpos.: ililit,, oI' siraill dlilfl' 1'cc.s (c'.".. drug-rt'sistaim t vs. 
drug-se'n.siti,,et strains) \I l Ow¢Ite1w ouldt af'l ('ll] acy of,' tHtc vil.clc. 

exhst. Awas com 'rn thll all 'arlv l r.c-1l il, l t lillicp al s ritsouldutilize' llo)ll-IllllI.litc p l) l il]tihon,, stu.cctis. Tlhi.s %vo'ild+I)() bet tylpical (d' 

till. leed o)pilati ts nt.'s.tliill. ,4thetvacligti 

2. Dr. V.P. Sharma, I/aa 
"Trials oft vacilcs ( ould India. ntibe pltld fi and govtrnment 

Thepwould welicold.si(h trials. Iruoc ",silto ofathte this wevelopmen 
areas vhereexstherei ai. svali lr i s of' rong asd instcctici e resis
taMc. rc univesi st,tn the acceptability ofI' a vaccille whichal isIt 
at'cis onvyai ne Spti s (l) parite oodIna;Illdevreltet ihiple speciese tl. A\ nIII btil+ 

t<.'clirs (t.g., gt'littti. p~op~illalioli~ of, hu1liiui vairiaints) 
stil lnCtd to b I~tlVS.Ig;Ittd. l 0I~l)S, iIgr-;tin g Ilaborl, tc., would pro
v'ide aippropiai~lt,pi)llaiioli..
 

3. Dr. Natth Bhiamarapravati, Tbaihnd 
It is Ifelt thilt VaCL-hlI dCVC0lCIt,,t is crucial for Thailand and that the 

country+) should do tw~yligpossible to t'lacililtite tis development. 
E'xlpcrti.c exists ill seve'cral Institutions ill tile country, suich ais tile 
Malaria D~ivision, (iei uniiversity, and the Ministry of' Health. It is felt 
that a vaccine trial would p~rovide a g~ood dev~elopmnent inodel for al 



couny such as ltagctolIs (t) 1h,1\, 


of' apprIop~rialte ilist ittitl il~ls. 


ITAjid. h would~ btad mti cstalislied 

114I1) r 
Coordlina~ting groupj wvithi a smll J'crlliillcllt nuc11 leus a it ntwV41k (f 
exprtli5c dll( I 1Cmi0rccs. 

Tis x it d b -cc(lit wit itlil walls, it 

4. Dr. Ezaddin Mluhanicd, .1 a/a ou, 

Autthority 
anldl Ii 1Ftithits ((ii liiIce. A\ till ili If dpetinclit Ifactors 

ices. IlhtIc arc liaptwiylitu Imp)4i(Lt1 grimllI4 ill NIlldysial Ifm fivid 

t. r . Nbu tca r 1, l iz ia Ia 'In flnat ia eto ,I~ ll)S p rpit 

11(5 th \V.1 bcttt dfith l 4Th Mjvl'(2),Q iS.tlt(ty4illS Jdt44)(ln gCVtIlaI(4) 

va. cLir.(11 1)1s ci)iiiliwmilIs hct Own it/hal/h/jnw lo 

5. D)r. acyfuclia K1,11Ca- ani, a/mall o*a(ubu 

CiiVTc;r timjll ()I \;lI(( i t rill ar )1Iril adw 1111[Iwoas liiii 

Itr alegc I c' n)lilP,\((l 11444 d iii .1\ pil~si~w a itl diii lt I s (tili-h 
(anlll'SCI . \l4ilit11( lr . (1i'tl ;11to ;lSI i gVtilati11ch I imt(1 c tials whtich 
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8. Dr. I.S. Dulay, PaPuaNot, Guine'a 
(iovurnmenit pIlit (PING) is now toward it ma~lairia central pr-ograml, 

wvithI Continuial exJploration ofltrlliativc iIeaslurcs ialpropriaI'mfo locill 

programo. Tll govtrnlimcl wmld~ welcome~ at vacciic trial ilt lPNG. 

9. Dr. David Clydc, 'ho ic iv Dli111 imuaa Ol/I 
it \Xoutfl sc(1(1 itill)liant to u(ltflI ts 11S trials ill icch country 

wic(I the \'a( cill will lw IIs((l. Thei is still a lwd((( t (ftvcfoI anid tcst 
ttt. tc(fIinuiogvtp whichn will hC C'A'(1tiaI (() HIi fiCId tv'Stitg of \'( iltS. 

fi!ftials 11(5(1 I() Il (1010. to vlarifv issus. La ~fscPha Ill tirials Ilmst 

Y'un-alaland.Ilrl 1 ia p 1hi!!b'na (/Ic i.latii csi s;1( aii 

lti asm. sIl 110\('iiOdls I ) nali itrial w(Iiii p(. 1(a rsist; 

A(4 logisical iltltt il n() I(1t)(mictito( intml(i i tin (dis 

thppoiThere o arpiit ;I iitf iv'rv lcsvstt'tns.llio()icsi 
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\WAsIM A. Simiui 

lPresidewt f tMe Con/irence 

Clairnmanq/trtOan isini (,'own inie 

1. cneral Collclusions and Recomienidations 

It is both a gl,.at Iltlior alld licavy l'espinsibilitv to stand hee'oi beOhalf 
of the Organizing (illitice of the "Asia anlid Pl;( ific Colf'erelCt on
 
M'ailaria: ]lrar(ticali (Coinsideralions i, Nialitii \';tCil S lld (linical
 
'II lals" to f,1i o it l rIi ko ew i znhlliii;titks.
 

Last Nloniay ill Ill, ing ri treiit'ks, 
 I iii iii diithati ite ulique
ieCss of,this (ilnli -!lit-iIsi a l Iw Ilrs! lint
Oa, t s, it , hl'oiirt re'sevarch
 
SC(hl-itists UtInlltI \,wwtu t n 0)i1 (i('v¢tii )il telil of II \' s
li Ic:chll 

to t'ltel- with S(iwlliiss iill policy imtakers 1'011i the aliiliills (d Asia and
 
the Pacitic Basin fo ir J illp)oss o!'dhivthhiIIg ,aSlraitegic )lan that will
fi 


I't tlstdin t fil ut, wie[ (ieiillreid till lin InlarIli ( iat%Ittli tdthI)ct!cllw a\'aladlh 1i6r h iiiisali l ItilIsi tolt . ( irr tlit 

achiete tiht fo.i(f.lki nition ofPlit'l It ttSllslV ol l'iit iCltltj, h igel 


licinlit S tilt. li
siioi, dtlteopi t: 'ilalitia \lt(! ll(ttllf to ielnitt'tflosc Ia atollli- andi dd w\hichl arc' l'tc(plir'd I{to .' lliphlted'c€11Sliidics 
 b c 

Vhl-ts s ft sting illhiti lllilsllb ccls.befi t ,i v c iltgfor lle to lttthe~ ~~~~~~~~~gwe dclibeirawd onlrt,Forll tivu dab's :cete Ii\ipleliso kwair t ithItirdirtthe lalst , aill~htiilSletI top~ics r't'ait'd to lhc 

CoPaiof<c vc this weeoftiicit' it. t\ it Idat f' ilSti'ilfllaioil oll ith i i'i'ltdStaituIs Of 11ll-la'andi Illilla coll l ill:\st:Iit andi Pa.'ilic cotriel'ts was 

provided by leadingniIlariologists of hseAIanons. ll-l-iit Stus tis 
Deails tne o rt VCmpri h iS umedt'\,(.Io illoIsl'ili Is workicglCadingwVorkers,il1tbis td .Pi-otil ihtlllf Pla.illol/ ia all liis by)tiew,,I)ioic.chI
noiogly arild ap~plicab~ility o1' informti'lloni ()i"ilildri'li 'ac'tiliets for lictpro~-
CILIColl (dt1iAl,i1lia vaccineCs we"(' Clalbor
adl lld! dot'lt'd bJy leading 

llili jlair
biologist ;. Thec topics of[l~'.cii lStudies and Itechnicali 

aisplccs (d chlncal i.ils \Verc(discusscdl illdetail Iby leading llllllla epi
1ciiologisis. Stl'atc~gius for hil~ltr inalaria \vacchlic tr'ials in Asian and 

Pacific coiqtis were de liberate~d aind discussed by expet'rs in tis field 
including leading lnalaxriologists of' dihtst Asian and Pacific countries. 
Details of' these delibelrationis comprise tihe 5-volume working docu

http:dt'\,(.Io
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ients which ha\'c aIlreadyV Xli, (1l'i Ibultd to4 Ile paI'icijpall(s of' this 

collf)0l)lci1s (d' 1I14'8('c III4(-[)11(s. I ailt t'XIIli'Iy glraleltl to cac()'1 f Il 

ItLIllajils a maI~jor hcahIIII jprobI14'll inl all clu1(i(llit' 3 ( ll1(ir( ill (io Asia alll 

11(111: (I1) dIccl'';sed (.1i\'(l1c(&5 441rsi(Ilial I)MT1 sJprayi 111 which fhas 
long I)cci) I 1lihij I \V('i1J14 4(1 illI maIlaiia ( otml: ('2) wi(I('sfpi'ta( drug14 

'Slslann.' lo4 (hIIII)IquiIO aIIII rc'44'i cIllcr.11(114 t(l' 1i388 (to othe1r41 

aif)illila1lials ill 84llc (ol0(1 IIiCS ill OWi I't4i44( Mid (3) at IILIlbcr 01' 

IIIaill of (44111l" co1ilro] ilcl11iJ4 1'41Il~l\'t41 uc s.1 ./a//. 

(;l11ur44(1 1lill I l at 144(11),i' 4 'l l l jo i ll (s1wr' l 14'l1ruo(lild14414'-c 4)II41 d 

(11141 0ll l s 0[col1(1(1-,41 l r \ 44(Il(I 4414 (4)Il(IlbIh. I'I-Ow majo SiAa. 

4sIA.'dilu4114(1 lc '441(rs i 4io, ow I'4'8iulllu 44(1v'1 aow liliglc 

C)'41la1118 ilc flitsl fll' a11114 Inki(1i( olill1U'I(4411ig. majo 1111(11dtll 

CVCSI'V MIIIifIIil(it. Aslia 1018 !,.[4 1411c 5114'ill At44I1( Ihccu l-r lit 441ic -Iis 
ta14(v (il I le (fl'8l', is1I' 4 ilald ill i 118t8 lirv Ill s 'I4i )1 Itl'4 ''itS441 

lanIt8rui'\' lllI'(1144(ISd to1 spcc11r44 all' il)(I'4(s I anl timr tas spreind 
thoghu Ow44'dld)')4N14)(I (lal gl'ij)11 iit alt1111lilialt'II adixilioll 

alldI alI 

exiing an l ill1lrl'i ilnIlnll(I 

Thurai heell fulr ic Thcinan( l-tl ll ('taes ectiv 

such~ has aned (i1Illl(td1;'\'tarclial~d, ;4(rl (li (lipeIlp 

tillnt a t 4)1 l 
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counlrics has been well ctmatlishetd during the ddlilbration o,' this con
icrnece. This is indeed a milestione whTere tht validity for tile develop-
IncYit of vaccinc is noi longer delbated. IIn contrast, we look forvard 
toward the Imphlmeintation of Iloattorv Iindinlgs in field situations il 

{]litCIII'S fl))titlIti 

die years tol comle. 

2.Current Status oni tihe Devhlopiment of Malaria \accines 

How fiaIr along are the initiunoogists and(1 molectuir lliaiogists ill plre'
paring a vaccine that is suitlIVC\l niiltrcId fur c'liniCal triasls?) Perhaps a 
tine estiitItt, is r'\vt.'lhde When, asking ilte qetstioll, have Strong antigen 
cantlidltes biecti defilled flo each dt-lolittlltna stage? 

"lt tilt' gatteICs. WC heaClrd iiilIWCtSnnv p)rogress t\vitew( by )'. 
NIMtiLvissCn. The ('vident c that .-Ikd/-Ikd aind 25kd gailetocytt surillac 
ilntigrlai. tw direct tirgcts of ttlItl.tdisiotl-i)hOkitl , ltieiis is 
If()\. ()tt Solid gllild. Nio(rovrt, i1tct is tI() c\icll( of 's1r-ain divrsiy. 
B'cause itltit'lizitig and tiot-lICttitt;liZIIIg lllttocIhtl lil ItibocitCS exist,
tile' lossibilitN' od'h 'filling t, r(ht ,tit t.IMOi R' is goodt. I- iVnlg idC'nti

liel tilJt'pr<lcutivc al tigtls. fthc tii)hciltr biologists titlist if()\\, dote tle 
gt4(1t, aniW\Vtl all I)ok folwiard to raplJid porle4t) ss ill this ait;I. 

loIn g tIo lO, liltc Sl)(o(,Zile vacii ias bilt Ieading tile 
field. ThC CUITC'lll statIs has not1 chanltged. Not ()ill\' is tlhee ;i singie 
(lItellid ta'tiiidatc antigtl, )ut1now tle Nussenzwcigs have (ilein(i a 
Single' epio~, ililig -il,~i(. (NANP).oip-c);rlg,-~rdl l 
T herste l',) m i lil() acids I-'pca;it ll-h(-(,tillics compr))lise' dh( 111illii11a CSP 

ept)i)ep. I'llhc NANP rtci)(at is I01(1 ill strliis ft''ilt allareas (o1fte 
world. N loclnal atilbodv whih Iidnis tite NAN 1 3 repeat lentral
iz's int'ictivitv. \\"c ,ir( all 1\\', mgclvil g g ll( (\%'S(d'trialsawla - of* the
svnthi tic pt iid ill lttjit[tlilt With all ap)prolpriate adjtuv it. 

-Iowv (hl \voe als\wer tlic (ittestio, lirtclt hoid-stage antigens? Is tiere 
a .Single (hctillrl Stqrong (caldidilttti"ItigtCl? 01-11 P;l(:iliC BlSill iad So)uth

s feel that arWe lst ()If
tion. On "litc'ndai mo)rning. the're: qtapp-an to)be' a ho(perless array of' 
banmds andl molecularN \%.,[iht po(lylplptid ,c fr()m1 which Ito choo(se . Ullex

cast Asima luicgltl mliost we io tl!t,iy tilis ques

i(C'tt'd direct \vias tc'vc;ICd 1')t' the first til' ill the afti''noot 
Ses sioni 

A large nuimter of;ldittdiii ;ilascxuatl bloiid-stage ;.itlls Wel listed 
in the morning Sessinll. Titse \et gr(l)e-u(l into live categories: (1) 

rl(.it t(/h()it/Sillizoll tlc'lilri(c tss()ciltcd; (2) high moleculair weight
rhloptry; (3)h)\\' molecu:tlar weight r-hopliry; (4t) aien(s oiln illrallens 

(If infected cthvitl'(wi'cts: atnt (5) antigetns asstciated with thte plarasi
tOj)llOilOttS ' tvi.tltlIes. 

(Jut of thtsc fi\ve Ciitegories, tile lerrin 4-ikd antigen in tie rhoptry 
fow loolis its the single most iml)rssive asexual blood-stage( candidatc 
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oil'a ttil t sa-s ibthti a indirec an fills IdcItc i'l(f e lotitttt aVitilto 

bo ya Ilirogtai ( si iotaititis taIf ( I'nI do nhbti on\"ttjt 

sitmid NVc 'id ,'it ini it iti\i~iio't Nv i littC ~ iii ;iisIit'v 1 rst'iitt it tNclay 

(Iti t pititotti nd a~c~t~iarttto i d' mi mitiS ifit' wviro-s s uifiist iant 0it 

rctuu inonc.I mmunr~iSjze vaittttcalidt i 1 triitit't illp" hadittti aiit cif)tift 

paCjrasitcm a aish igh as 2i 1t(i 19i %.' thu sI(' tithcit fIlucil it ()I' itsle 

llct hes siiggstt' ttahiNiiit il -iti toanswt'. litnStIftcS~Nfit1fclfCit e 

live'Icfy , ft t iiiis jitoss1(ft' to t cvSIhtC I~ jttli iitii.Ncp SCIyI c itla witt 


) n)CPvl IttCII, t i,;i ltaki Ndicl 5'titfi~m -( l tt maitigiC iIiOjt'tt i itca S 
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Inisin that a polyvalcnli \'aci , C0m1)prisCd of s) z(lf'0ZitC, bloo(asexuaI 
stage, adt galietocyte vaccit's ilay be r'eady l'w1 clinical trials il thw 
fl tUIC. 

4. Pre-Clinical Studies 

At present, then, it appears tl,.,, tile ])etulixc can1didate Inalaria vaccine
will be Iprepaired by reco~lbinml IDNA teehclokgy and/or chemnical syn

thesis oiltte I vaccine candidate has )een identfeIe by expierimnental 
work and suitable) i tliods hive I4(i) (h'\ i I I Itt C'lIc igen'i4 d 10) (4 I t t 
ill reasm alelle((utiltV.

Perin ),e-.;ih'llstudit's (m canldidate v';tcci.1c were enullneratednt 

al discussimi I((1usst' (Iii rctlireictits (d Il)A m similar r,'gulalwrv
agencies bc-l'o)le ai ,';ccillc Is app)!) r d( low tiEl i l. . 

The si'i('l1(iti(' Sessii m]l l'hursday Il-cltc'l t( Ir'-c.iiw;u studies and 
\V)k('(l the Ill4)Si 'Xtci isive anti mnost ,iU01 u,; gc,'l' (llSt'5ssio0)n ill the . ()llu h W0,llc(Inferencm tc It is ;l)(~it Il ' (he FIMMi s Sll'e'SStL'( ill 

the sessiim : (I) lit' it'cd I() I)tain (hcllilhitivt' data onI spt'cific antibodihs 
and levels that in atct t Iti Iiittitmial i tt'ttiO ):(2) tiet'extent ofunanIswtVCId (ire.stitms ()I atdu~u s rU'rnl tIv hne, nih 

I'lt'\' llt (111 1( i ost' ic sticII S I 4(1 1l)t.inttbicl ratiolal deti
siMIs ;Ibmt which pl-c).uatims Slimild ;)(- brIg+hUll lowwvat'( 1"). (.ilm'1al 

study (3) tht' (1)1(1 I4)akt' itotact l u ;iies1 m n(t t 4I t tiit' iit' al Fwiid'Ind l ,dmllistr.;Iiml I ,'I) rcgitlattory ;tgenlci 'sAug rc'tla i~ tt tIll( 

(f il)t 'v n timis; (.) lit' iicfigniica 'c1 (Itt 1t t l n s isst thatrttl' inandicsdil'e~ctly inl11u1cice \whal sp-citiN typc(-s ,,fcinicnl Studlio.s C;Il (WtC'ann1ot be 

nmlea] l ai Idvtl 
vaccini r Upare;'is IhIliilIm;l" qustio Pl(ictim ti)n fay 

C( Idtllt'f)(1 sll, lyill icul i t1 ()Iltc l lllt'n e ittihc 
e ultl<)C rmlpltc111Mil'y th .Ils.(d I)nlariat ald eVAlIMIMtidm<1 ti.;.:;nmissin-bhckin9 

/it9ellts; (5) tli(- Inl talle (d, h c(n(' ts lahns torfl'~m I() c,(mqldinllw 

Clinica;ll trials and1(1 fich studies t() l ,lnlali ility (&design ;11(htxina i 
o)' interprl lectll tn (6) thte ;ilI)j iriati)m (c ) x su' ices ill ani als 
dsllsing ts fel'ore eaini( ll'ials itel' thex'aceit' ininsii al sofctif
vtccine pressuresniy rcsuil[' il' edl41'eh)n, ai1 (III'ierpelff pen npesg phicni

is tile I ma ts ltc s ;ta llc tl lt t ) ( ii C tLIHV Cl (1M"' e S( ; l) C'I'r( 0ln th e ,'( _ Iine s '
 

-
impact; anld (7) lthe brunetiis( addlitionahl n1'e([ low) cmiclusiv'e, b~asic' ipr
cli'licall data in ainial models, Including .+,u m<)nkevs aind, polssibly, 
Chimnrzees toi res(6'l funda 1 Il latl (1ut'stit),+ prior lot tile initiation of' 
clinical stu~dies. 

,5.Clinical Triials 

Genera! ol#cccliw's." the overall ()I)jctive(s of' malaria v'accine tl fals are tile 
assessments ofthe safety anod eflicacy of' the vaccinec ill individuals of'dif' 
tFrent ages, ethnic oi-gog,'aphicil originls, itnd Malaria experiences and 

http:v';tcci.1c
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Ihe deuterminatioo4 l'optj)il)444414 (441iiio44 14)4 4144'induction and4I444ilj4e
lalirt (of funcitionaul imm4uity~x. FiI41l4 44 4 44 44 4 4 , Ow4 ep)idemIiological iln

pac7i1toil) ;45S4111 l 4( 44!l-SIIIC aVCo-i 	 Will l)4 heiidC'414illL(d andii 

to4 	 inaiariai risk.
 
spetu~in' aha/ c tailcd prolnols 
 lor Phascs 1, 1, and! III clinical 

licl of Owi 4144itrclu dm4 I! 4W4'\'44'4 4!(4'444444. I wish! to4 !444i44141g afe 
po4ints which'! lia\4 sp4 cial 414x'-ance' 44) Some44(d! lt genetral 41-c 44)it44cl

5-.1 IN-lr f (d Ii Irk!inki Nxx ii)I,4t appr44idi4'ts s~iJ444!4i4L (ilt( t'i!j

5.2 ]'ha~s(- I 4tahoul first4!4h45 lli44 led1444'4ill adlt \()I!44tilrs ilion4(4
clidui444ic a4(14. \hl caai(l (d4444j4441 4'4544!. PhaIsc I tils shouldi~ be 
c(.\)t4441t(I) ci444Ii4 ,44'4,4. The4 !41;sc I maia.~'; va( inc4 4'i;4 (con

411. 4144cvc44)14;4 lisc (d illc sJp-cjific 4\'J 44( ill()* \.4'i44 its malai'a 

5.:;PaspI 451 ria k\141 4'!kwu~ 14xill hc1 ri4 t4 brj!~i Phas I and4 [!)c44\'4il 

('0111444114(c444e444 (d l,4N 11! fid'd iuls. Thr)(444445 ill \\14i4!4l 4!4( 

lion';s 444\441 .44rd ill Pha*m. im n 44a!c\'4xi'al44 and4. )!t\ majo 4 illrole44'4 4144c 
4\4,44444:4 plai.444i44i and4 (4 44441444 4d! i'll;ix III 44J)44'44444), 

BeocIflk 1ulak414411.1 i Ph\'as44c4*S444II444I I I44rials. I mmi44!4 like I() high4

444))Itu-loc4king( 144444445, 44444 ('444 455444 bring44 J)444'ia!4144c \\'ill) 41-r 
clie to 4 c'4!i4'4 and go 44rm444 4' 44444!l 4'44444!444'4i44 such'! s44id4's Il Jim
4ial!v imi4444444 Si4bj'4'4 i avin44g t'\iei4e444!\-44!4))) 14.'i444: (2) ill(
apparume4) x;4!44e 4of 	 1ui-u i/o 4444';ti l4o ais!.s i144c 4(,44. 4Iof irall5If44si55)
bloc44king4 agcins;4 (:)) 41' 44!) 44!c i41 study!\ an(11 lidd(if' p)4'45444444' 54444i4'54 

tihe onms:4 44!r rior to fie!ld Slt44i4s of! ma4!lriat x'14eeic. efficacy~x. 

6. 1Phasc I rialsy~1 

J!44')t iS 4444 (It(44) that4 !4eCicId'Stdi.s or1 P~hase Ill iriails wxiil be difficult 
to 	Carry4' out4. Howevcxer, assum1ing

4 tha Sptlrozon)4, asexual blood~ Stage,
and t4if4SIisiissii4))(-king vaines44' wxill be4aiiabl~e Some44day, the later 
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alternative Iii 111i(ui f:.,'I tSting~ excepti p) rhaps ini(1ifjaltcrn;.tt~~~~~~~~~~ivt 	 'c'tp ,hqsi ', li
nght ,not re'quire' Ph:ts,' Ill ttrln 

nation wii one , Iol nlihl" alnii.(s).. \11 expertise" availabhe sh nlhl 
betutilizedl Incltuding I;trIljtIhIgd. cphc'lfo~lt+,,, staltlsinit.i, i 


Itical, + kili lgt. t'l'hwr hr'Ilnlia
aiid ndlninistli l rdh I';vcI.r slhmil t.1( 

p' l 	 i ia teit' e Istudilies Il 1li i(ll )I 'Iti iw i lI ill(hstitn li \.;lilt(.
W ill Yi'tlilill r t it hAI;liu ,II\'t. ll l hhlt'nltcaim l',ii .
 

7. (riteria for S cl(ilni Of'Stc s for Italns ,I11 Iliiniail Trials 

7.1 	 The SIft. S11011i1d 12 >iiiiit'f ii i t Ilili'V \v ll s dlis)la'ed aI 
51~ iw n~ n ;l~ il lr r'\tlllii;1(ts( iiai, i~ hsirm lil-lit' c ilil~i(Sl(I of ll'INlv.l' 

1int1(s) ill its iniai a tluiiuul lry i. 
7.2 	 'l'lit' siolild tr, l) d t illiliillts its,site hi\t dll l1 it hatimial 

well as.+ llu nim Stll lhist I1ll nd v 'liIhia\vt l 'rn~liiM fll Pt:~ t 

lII PalilSctIV ililils. 

silt ,c I I I It r ii I t7.3 	 l Il sh1 ill)( in I(I f i;til Ili ili(ily, ;IIlo\v 

silt' In.li i llt . n7.1 	 'he ,lh ;ia lir'd I an ;lisl,in;!tonal iniiy i

ihn whlith4 h;ims li,0 H;i l ;i its i lIl lstltIIIitllin lli o bl i 

It' sittslln d i 'l; lb \\iti'll t ' il\ iitll' I ll'' tll '( 
tlm i ~ ~ m l H)I)I;~d I, vi ll cIo( 

Wtillts. 

ll sholdh i l oil 's 1 Ih', shildi 
]IMSM"'s ;I rWasmin;Ihll h'.\('lll ,16cct '. 

7. 	 " i 11,' a i jij 1 11h ]cinttlii 1 tit 
(d1 Ihht;lllli 


t'i k1\ill 'I til Iil
lIIc 

7.6 	 'lit sli' slIIl ]d br %\IIIhin t1;1 H( l rt' fItiItfl 

7.7 	 'h'iie (i ' s aht inc ieletionsillashiinil flCr l llf lrillticIi lr llar i 

aiil Il lii" (d (1a1iia.
 

-i l(lit' 

n ihlgy ()o*nianrin mrillosn s.peol i on lii tlic tlhraquisittt i
d 'ini( tegi Ai ,:1liil l hlil il dai'taeiia li 

7.8. 	Thu sit shildiia (1lsstss knil i' tlcitloc (fiede

hi.rIi 'A' it'lol t ril tSR il 

hsiet (liirt'lid. M alaliia, llt8.t1 lh f Iiii f C (m having in 
I-mol tvh lhtwnii, UI.S .A., ()it ++\ l 2I'1-27, lNW5:, isaali 't"lhe 

Imes discIscsI'at'tthatiInlarla~ umllti I, ctbe lonc(dlthe iltJ r hlllinl 

,
atfilictihg someit 1-2 hI)IIhIn pct,<qlh h th'tuiteli~ +!,[nic 

hy ill11c dvvckt'lllhn. ctlillritcs anil andl~ enld. thaltht-tropics)ll, rt-commi 

thte instr~t~ln Iclitn incre'tasteltittioitns' idt nIltinal g )rl s 
the~ir tec€hica;ll anditf~iinc'lil t t )"wIltl c inipro\velnitillts>,istllce(() ' 

of,i1li iodsl.ldin eaw'itl withe (cunllntit.( fight aigainist this dise'aseIit 

which rtarllds (ihcIniillall wr~llfiite alll) [hc dleVell'prvts l.i o(~lloinlic 

oplnitlnt oft' tile Third \VVorldl. 

http:altcrn;.tt
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Iaiilwiiii OWIi orccsiigli andi ~ isc slsip o iiilic LjIi iI States 

shij ccl ii tilivsii\ ccl IlcxI' i ii ciiimiiiiii.g (hlis coiii- lu icc;iid 

xxwiic lImii hci' c'ccllbcmciiici cc ~iciiiists worikiiitowardxits ilie 
il(\(lcji iicl liicI~lii~c \acciiic\, ,iiic pcopijcc ill bic i. sllsihblt for 

1 illccalli ic in I sc L\ ( ilcirsill 55 ii iiiiic is illstilmicc s mi l li e 

ficcclcliIti..\clAlccc. c 4c1ill I tha lc lliciccii andclc~ciinii 

8. Thci ssi! cd ' ci - (iccilci iccii r~lc~~~ cII zcsmcc lp ld If( cixcci)c 

8. dcci cicciu iicl1 'u:11 (c wlicIl c I ciiiNIs iii rccciiiliics Owcl.\;nll 
liidc 	"h;ipj nih.s(d Ii is cecccc/uI:c/, ilmc il)iiliifil~c Iiciljain ofh 

(S~ilci~licl ii o Icciii ccixc1 ciji 1fiaill lii cc'jijclil cud ucc:iliuand 

(ill crl Is ill Icc pIcrclii r hcichc Icillc ;1! 1 ia~l's ill Asiaici anld Pali ifi( 
iCiti iiiils. 

8.t' Thli \siac aciic P~ilifi ( ofIcuclui I1-ii icIcoc 1-. cgiiizcs ta 
uiialaii :1ic jices, %d li ;cx\;1ii cii, \\i! ci)ll\ Ill a sri i lliiciii o Owi 
eXisting cccii ciiasiiiis. I )csjiic oiciui.;giiicg pro'gi~sS b'iiig 
iiiac toarii I lii dcvcii liill c (it Iiiila iaLi xaci iis, itshccild bec 
strissic Iha crslitc \\xill bc cillv y(ci ci ally(it 11 ~produIct 

l:eciciics \\ill.] ix;iiilhlc. It is. Owliciclii I'iccccudd utiat gcixu.(., 
Inits, niimijcal ;cuic iuit ltioiicii agcm iris ciiiilclitly iiillxcc ill 
Iuiilrlii ccciiil pligicicis sliciild iic ;ill()\\' ally~ tccc s i ll (ilit' 
st~iltcc i cci(1itii lpiilposicl ccd gci ( )ui ilic iiiuiiiaiu, controilu 

8. 7 U~sing die A\sia aniid Pacific ( ociieiuci cii Malaia~ as a spiring
is I iCuCOIboiardl, it IOfdcy/ liat ai seinililic icliiicail cimincjlc with 

expertise hii cpitlciiiddgv genical alidicl lical uiialairichcg, iiinnii
ildolug\', statisticts, anid clinical ici hriails lbt establislittl. Thiis ccui
ilittec wxillOw (thsjuccilic (ask ofi:dccii liix 
a. Dcvclcpng spirieu eliteia for ilic scecticci cclaeis approiatiite 

focr Phase I II clinical trials, 



4 Geeasink~iwiiiand Recnunnai 

til ej i gpcificsioiiII iii i eld pi(il islgiasi tt iiii guil 

c.Insurjiiinal iids till ieiiiini if;inical invsleutl etil fiter 

nti iiionally citicstci sitiit irartan epitf iitit n ! leI1lgiions 

sJeiki Declrtion.~ihfI ~jti ti 'tvii~tijilithi 

It isijalsii vI-Ltat In.ir itliislihtI fit( tis( nmifer i(el Asia aer 

t Pacifi Pjttjfjt hr a ilic tin parI~t~(d(is iwit (h11it''ile asin of fant 
iithe ffeliniftc l)Il(ll)scvits aIjlwltito haiiilittct fexchngis 

reicwg titlihl iilit b tin haljoil l hiti l i fi ani ci(Ilttliijlg ici J)O 

8. aed(itill(tl8 so' ctlifji( lls. iat~ions , is oilierlitk, it was cvr 

cn il jl 


reijiii( It i,,lclclowc hitthiioltll,ynitishd Oil dll( ilow l'ii
 

tO VIllSa Xittlag tjlari ilit Uthc atlit liei ilildwIii)[ il di tn 

vine fr I nijil cec. tilt Ihiitura Plas Iril il ccouiiende andetw 

asej ihi()llasnunib jll illil cildu arteas.Soiitv trantle asin. 
leSilistilnIlI~ld Sltl gi athdis lery YCCMe 

thacii Bhain 'Vhdl ii aljrc rcttntroulatrhisc()edurec intr 

8. pcial b 1( hlli(ia loi 

new isaoe 
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dIu(cej is p)3'QciscIV i113c 1311' 3ic 3''('13 wm-uik uII.iii 'I'li 

controlI131(flicasrcs ,If~x~ illc \3I1313''i vac(1 11S.x[l;II I331SillCS pncI I)hc3I 


P'ha'1lsc I nd Phl3. 115 1 iil ilv 33 31i 
 313.-l-hcs Iw 33111i ii I 1(5111333 


sl1 ti ltrasIl fc1313v 65j33313 133 1113'SiS s (m n-scan1/.'3Iiii 'li l 33 

limilw'ilt(/ . 

8,.12 Simut it is 3jul13' Iik1 'l 111,if. j1pm3 /t3iw3\313i1 l 11 31 gi'.3 cmn1
pluit' j13331331iml. it is c's3'l1il 3 1 ( ('I3'I11111hc 3l3\'t'133j1113'311 443 

m\MV33(4ISj333iill A(!133331 11313. i 1 (' it.1, 11 h td i 5s(' -)'i 
(w3111I51 ( 1113' 331 51."( 31pi131 k;,5iIf( (d5 5j )('s (d1 lu/i 31131111,s hc 
g1 vl\Il lot 13515s (d1 a'.3'\11l13 3('..I %3( o.3 iI))',. 

8,. 1: It is ill"( 3) .~ ii/3I 1111 (31111\l\\3 333m1113rc I I11w fl£3lMC]31' 3'.\Il;3 
1li)133SI3lt 11 i~l'113 r g'r33 (-ipIi 11 ll1 \1 ilw) 3 ;1i 31131kit."I I k 113('l3' 

I*Iil1\ 113(I11i133113331l;i1333 (5( ill Ow33 11331[(,I) liSI'lill1111111-c. II' 

fill)(. h11;3 ill )'T31 pit-p 'll 11l3i.iIc i ll / ;h1 63u 13'3'3131/3331133I 11,11I1m3 
111113' I3 I.111d l 1 'l3il'11' i3'£.31 md .13I13j1i131I 1i( sild br3 

3 ;Il~lil'33113 

8. T) ii tI id 31I i Pilo 11( 1 11( Li3331I131\m Ir11 .£11 ()11111N 3'. fit I3133glir. Ic \i 

is 1 331/,'!)c I I ft I il i, Iit 1.3 (,i11 3 111£II f I i''. \\3 3 1 1 fil.lI'I 1 1111 is3'im31 
I Ii 3 511I 3 I.1 33I if(1isltlll'1 11 133 lil 33T I31115IIIII. Ip .clf IIrlt s I 

1
8.1 I f~us li l I \rldl i c I3 III' 

is11111 ly tdIsi3(/ 1 1111 i ~ lI 


l if 1\111 ;t%3t ll I1 1; Ill I.I.333 (-'l.if3' 
t o15m ,13 I' 1, - i13131331i.%(-nl li l i 331 c ii'1 33 a dj 1'I 

Slit( 311s 3 1 ' ( Ill1I31 11 i/il m31 5313') li ;33313illuI it yI rckl 1 tI11 3ilyi 
1ith 11133I13'I'1jiIg l 

1
(
 m31''\'1idn
'l'5111)533I 1113 35!frIilli
33ilS cxkl ll~'1133311' l 3(If33333m 3srs 11 (il 1 Im'i i IlI i il tfir st135'5511 

'lIds o IlhdI/" 111 3111113 (3. i ill 1333ilm133' li on113' 111.13'il I tl I 3'Njla3Im'3 

cl33imtcljiZ l 13 jim ;Idc11.lcl31''1'il31133I'3l3 il. ic 1(((] ' .il 
8.I()IIl iSli p'3'33Ls1i3'1m.11ill3135'53'l 
 13111111'Ill311111 35 33lm S'1I(3'1311' 

si'3'11113is mljl i rw' fluff 31 131)13Ii3'1I3 ll d br113313j3) 3111rc~13311 lmc 
llii( [( id is/Yp133 t~IhI 11111 ild(o'3 111;3Im3'3l (I '13 5 Sl3I3I )' 

trials13 in (I)'S'3' IJ I ;11(1 3 P11s lIV lls 1( l( ts )'sc iii 
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mouhI hCil /4tlIiS 1( facorits is I)tll: iI( (Ili14etod iol411 istiC(I (14jl 

D iscussion4( 

IRA(;I:R: Tlhaink \-(i v ijuch, D). S5idd(iquti. !(.I-Illc4 (..N14( l11 lly )SiS 

04 I(1111'I 4itons. Now1\ Ili(- 1114(44', 44j4 1,)41it 41isl u.,t4l4 (441 teI'l4((11 
1

115i a4414 dd 411t14'lls .111111444t(11I1 1 1idal Im I 1441(11I ( i li 41114415liml. 

im c- i\ \iI: I \\mild4 Iikc. (' 4144g(.IllI41,4 141. >4idd4i41 1Ill ) 11hi 

c4ic, mi ( 11 1 cxI c4\44 si c 444t~444 ills.11 4 m ll (d4 ].(. i,41 I mil4114 14 it', to 

lm)(4rt-d444 414II51,411 f1441111 I 4'It4' II I( ll " 44 i(tt it4 44l(icra III1 


4)111(111I ltIc l 144 l %\11l i,c Il'tpwIl4I14 i, tVlt d144&\x41,llrim1 t1 1 t 44(l c w
 

ill rIte( f~icI l i 'i l 411 1444'\ pi~cm~kit4 l i5.4 ,\It{d14. it\ ()i \\ ill jllm4\V Il(
 
lit 4(54, tis ]()I(\, i4tlcI l\ 4411414 4l(14 1,4I s~c~ n-s~"'i mi I()Hlic 

And 1 4p44 1111144 I Ici Icllscl'1t4 .( I~pn4 41 lI 14114111;i141 44 ! 

*'I'lc As\,t 1111(1 PIt ic- 441114'-I'4t4 \hI~i,it llti6t4.,( 44444 Ilt ill II44114 
hilt], liic \;cii, U~.S.A\., ('11 ;\IliI 21-27, P8. is at\ mr4 id1 Ilti( fo t that 

i~ 44~ III I4. (4 I(br mw (d1Owi la 1114c iat li ~1I(1 c~m4(i 

144(1 )4' lIt (II144 pIl ~ 
(44((4(4'i4' m(id Ow~ lni'411s, 41441I.,.4414411144'ld~s 1141;1(1144'lh tI'11i441t4 ilisli
tut114411 and1nItliollcI 444' t1444'(44s 1444I'',c1t Illilj(l:4 11(1 1liali 
1(S51514ta c (4541 ill( ilmlt'44l~m 4ill 44d144411t44 41(41Inllc 41

-2 blion I4 1441 i tc \\ 44(141 L i ill ~ ( ' (~ 14i~g 

I4 1 , ]()I.144 (()I' 
tililIt't ighIl 11441411s1 lthis lli.m.;t> \\ItichI prtw\'4Ills m4 5144V (1I4vit (Itt'(4

110d1114'Ic1'.4l 4141114 id TI hir '44 (tt Il( 4411." lui Itk \-(iII. sin. 

11115CusIiS Is ck Wei)III BrcI I (14It114 I tin Owll is no I(44dis~~-

Jistis it IIci 4'it-(-u 441i4cllJ)( l ' his ichiel:c a4ll llcl (ec~lRd h 
drto. A I iht Drl('l.S i'M i IS 4)'c(5V1d111li 111teAi 

silmI1lo('Ab()I1(.4\ (((i 11(lIkenWiIIR-ill'CI(l ' headesil) d lW J~I~Il 

il Pndssm (1cwelcc)t 4ndill ions lf 1mh('I h 11141 \l(4 I.(1(~'~lc' 



of, vai( it (it-ve'(itti iltI. I all :IiL1(lottisa i~ujLILL(i that Ilict I'solilItIit
 

III bdir~is butI )ill\ sjttiks ()I(t (L ilILithI~l ;mml III r 1~)1 .fi
tt1swI Il \j s-ait 


litII, S I o,L .IttLLS01, niL it (ILfit tic 
 tIil:( ILLUIL hiLtilp I liscii ItiH should 

il( Ic t ( Ii (- (rd lt(I, lb r ,T ~ n m i' 

STIIIIat ,L ants (-x c~tlpiImi.L( m\\i I I -id LLILIti., \\(IItjtI([y i ItI Ito 

S I IL (11:1 Y(J-s~ I I! Id (L I i"I c I \III I II I IL ts (It I I I I Lcmp;L I I onsI
 
PrlIIIS-LLLBLru ( 
 vhlI ItI
ILI\II I I m t;It-II LILIIIILIL t ~If(I II I It t 

'IL
, tIdtP:I ildt~k\ I tlR \ t , .... jft (t (11 I i;Ii\\IIIII II I iLIid 1t~4.1 I-1 I 
Ii~"stIliLf )ILt mLII \1(4( ll ItI I I 111thpi- II;LttI jttIL tslgl LI pl\IlI-


IitlI ItI\;L t d LiI
l tI~~II I Il ,\ ,%I;I; iI I t~;li~t p(OH 1ih tlItIti 

IILIlL I 1ILIL S LII iIIIII )i.L l htsth hik mlhSC(Il 

Mmltmtt i dt bcIl LILiLth sh ;1 lt1(i Ps itIll( m ti- II I IIILtifI-I.1C IL\ ()I iiZiik 
'Ill LiiIttc 4I/ IM l~ ti I Sism Hpi(i LLILI LtIt ii 5d;11 IktII I l11tilIifl 

btr (I s ILt III[( 11111M(hl(. 'IsI i t4~h Ittl~I~in \ IILIIthttjttt, imi ;iItILS
 

\\I llw lILL St1 
 ,lttist ic IL I I I pLIIL (I\ Ct. MIItI (IL, A s1'ihI I it t Fl(- CC-IIL 
M I I~tIL [(ItIhL:LI It lttc 111111w ttl (h)~~ L I-(-( 611 l~rlt Sti\ ( lljst I
co ll It 11 l- l l t Ict: l 5511 I I S 1t1I (Ifs I hed v hp n lt(I, I II 

] ,RA tlI: YUS5.11th ik SHimLcs(1 SI tIIIL t t t,(illt IIv tLSIILshou l bc wrt 

tell(1 Ittlm." and Il mi l S t\IIll ull i BrnIt IIal (jt t l cil cl IIIith11 nkI 

lili 11 cIIIt/ IL hil hisi i LIt t ILLImi in am l it scl i t I l t\,t ts ia 

I f~t
coh fr vs i~IIIitI\ \%(.11 bc iid \\IIIS. - o h rIld llo i u l ls 
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J~I-AF.RY: I Ii~IVC ;I (I.tltu lowthite tutui. Aitl. t spccilit recoliiii

tl()Iil blIIIii t lilVk qllcrai~l 5(1151.' I tinik thetre niaiv be scveirl rtlier 

((('lsi f'tie. , 1c-p ib e 

siiititl : At ~se I t do isic s! i niiiW i ci da m ;I11ils(g.l 

Js.1TiKRY1n: It is III Illv wrilin g. I \vIll (iv 1) stilliiliaizc If. This is, as I saiv, 

;lIratv spific is ptiilil idtiml ;( I IlIltv Imtoiip wil ii iilic(dhc 

ttithtI gi. BIeliiit Is~r pitIttl u ilii s iiit i Iht pi )I 
fi cacyii (Slll;I,, siiiiiti ( o.1, i smi 1hi (I i~ity (Jut.tf pcj c ttsici 1riiiiit 

lof l11ilt iiis ir a stit'iitifiectIl It'thiitil tilillt't li tha iirpglit he 
Ms~IIT(Illigi wh.ilhbe bcw S 1it)n Iniuini reitsllrapitl iss1iiiiii ttf 

(Illaw yI Iilt ti 5t lwe ll- lil httui o (wtI(-% ainkIMhit ll ti jillil est II 

http:J~I-AF.RY
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verty~i (11 1 Lm';:Ii \vIII IVI.\(( iiiip'IcmiIcIllhs spm'milmI('llmlimmu. 
Fm. III(' samkt (dt iilwi~lcniInmlI U ;mtIlhat dim plmmmt'miigs ()I Ihis 
(dmilh'iR'l1(c \I]]i bc' pulihoiid III (11cw inm ()fia 1Immik. licst' l)m)ks wxill be 



Closing k -narks
 

TI.m;RAz: I think that tie Uni -sn, iof, -lawalli hlas cctaiil otult(h)lle. 
itself illits elolts to provide a wt iittlehl al;iiancc for the elleo.-ting and 
foi thr plibli'-atitl 0'(li"e 1)occcditgs. tlhc ildca iilr;ipid dissetminatintl 
at this poilt is a v, iv ' tlol oile- which I i'tcl considtutrit.slliouhl Ii in 

I+It-c l.:-(,I w .\ r 1 rd to w h;lt Tl'l"Ig-t't ma~lly'I:\VIth t 1),'. Sa Il,I pt','st ail 

so)li itllhillosl iliil)itSsctl l" tiltd etort 1dott loIyv lie Sre rt:iilt 
l't'c that I wtuill lik'toIst'c i It'iltiolo outl'ou,gtriithitlc as ;t t llitIV 

,iidiiai l iitut c l;II-lat Sl;tl'. ttvtllcltchi+sl'ti the I ;fill tsscd 
and luilt; L,; ta'loil. Tlhmikl \'(,,. 

' 

"lTR.',;ER~:I a1111 1,ml't tio 1 v lit,+, I;It-ct'itsc wa';s\'tcv 'l 'lul~lld 1 "al ( lllu I 

s;aIl :tiiit igIllig to gai very clsing rczaiks. Tcltre is i tll till 

of te girea t f,t ofthie Stcrtctariat. \Vtll. i\' I think itis tinic to( lhose. 
tnnt p;ts;inlt dihm\'\e halive ollho lt, . ild Ii;it is to1 lgm:in t.xtss tile 

+lrtimapp~tiriti tl l f,"a !!1," t(o D . Sidhlli, ;Iltl to his l'ilithl'il col

leagues, for Ilit \\ lcItUl trgalilii+atittllo (d this t'ltlftttitct. Thank 

you aill. 

SllmvII~twr I )I. "lT'ra,,cr, I thiatk 'voit(fl,tV'll*V'Cry gtenctrotis colmplimecnt. 

Th UIiversitv o lHaw ii, witi thl assistalce of, JSAI)(h and other 
sl mnsoring lgentci's, will takc the initiativc to dissemiiin;te the kiowl
etlgeg tltet.vt'd ;ng nec.tri and after the-cltifiVii 

BFt!:-( twx..vir: I \is iInspired lhlutsd;iv evtllitg by tlit lbeatv of the 

spttltc that we saw, by ilt I)e;litv of the islantl, ant by tiht arll;rvetls 
food anod LtoIgeiii;il 11t1tsIiietc. That ilight, ni(Ibtlitg abl to sittI) ; 
great deal, I sail to Iiivsc thlt it Illtv Ie a golhtl idt to ptt lt to the 
Ilie-ting this tltrtiing a Japaliese h;tikutio whicli this island is well 
known. Now, as \tiu know, if liiiku is ;aIbrCf poemn f'mIOt morT !1h; 
threec lilies. 'he oive s'lllelCs,first line shShtild he C(OIlOSCd 0il' the sec
ond of, sevenl syll;leh's, and tlc third of* 1've sy'llables again. So, I pre

paretd this sort ofihaiku: 
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( )k(il ltSi!l 

MafanacalsudORoinod~ ~ nos ~ ~ Knj l~n 

Thet Call igrapher is Alt t Ala urni Naka/aveah/i. 
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The Ballad of the Plasmodium
 
LEONARDJ. BRtJCE-C INvx'T 

Plasinodiuni has a lot in store 
And works in st ages by i score
 
Anopheles that probes ou r skin
 
PlpllllpS In1ily sporozoltes ill
 

They lose niolltie, Inov inlto liver 
And settle doxvn I)cfoe you shiver 
Solm hivl(Izcitts go tosleep 
A\ late velapls intending keep 

ButIotlhers grow, li\'idc like mad

And niovc,fr-om li%, cr fill() blood
 

Ill red cells do llhir Vo\'V wo'st
 
E'pandini to make 'ilh)CCll )1ursl


As ilncI'oZoisi ll(-\ v " vcxc(I
Iht 


By being greatly unde'rsexed 
Their lift' is itdioLIs, ra't,"r st:lie 
\'V"ill nt' fet a l Hl, a male 

This trutll they soton will realize 
And change assuming !argcr size 
So flow, whell ai mosquito bites 
Itmust suck tf) gaintCoytes 

And miciogatiletes being sucked 
(all now perforim the airlorous act 
When in tile stomnach ofthe gnat 
They find a nlacrogalnete fat 

The lIve's great feat is now complete 
As female ft;lnis ookati e 
Ihen losing all her self-cont irl 

She goes through insect's stomach wall 
And there encysted feels more a)le 
To raise a new plasinodial stable 
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\Vhen thmsand SplotOnmts fit
Will provc that slic Ires dhmte hur b~it 

6 saliva-y tid(Is thI'y wettd 
And start again: there is 11()ClId.
 
Thc moral 4tthis age-old story,
 
Is that v c'all asl)int, to ghry


Unt1i1 ourll principl l !jccrtivc 

Will make co)nt r much Ilorc f'l'cti\ve 

\¥\' try (o fight Anlophthcs 
With ol eVeil)(tl, ill a Imless 

)I 

Is now recfuIsing to4ictl)I(m
 
And most tofllv,.., ijlscutic~i(Ics
 

Since DDT that was thtioIll 

lave smiltt )111 tht) llic co(stly si[, 

1N' lnow t I/lci/mlml 
Is (iatSing \ cr gl';4t tttlarium 
Although414 tSt' IWON \'tllttnrt(S)tZ'M(Il 

C alt t1\'v 1 ill ito c( lillt-t s 
Thus faccd'l with (hIltoroqilet rtsis.talllce+ 

We It1st (Iepil[ on Il'' a,)ssistane
Anhd finalwwmcl ca'dirctwl 

IJ6 solv ( ui gtrat pJc'dicamicit 
Or to dvlo) 41lwlt" til'alls 

164light thtose vicious liltl lit(lids 
\Vhi,'h no one who is .StIlld (in d 
(:ill be (Ici.Ondin, • lrom Matkind 
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