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.x 1,1ttoNrIT 1V , ts~oto,' 31, 1'1-M5 (1971)t)r.- ~ ~ ~ ''~'' * 

~2~ Malaria: 5eroepideimiology and Serologic Diagnosis 

Irving G.Kagan' I 
("I luforurIt.sca, 2ol nfti4Io'i $erowes wtd-hinhi IelHo(11111fff1'tbi


~~' 2 ' i ilf I i
IiL~~~itft 'SeriIe), U. S. 1)eprtIIIt '11(1111, tLItt. iu lue 
.1l1fifita, Gcwr: 8d3,33 ~ 

Ods ctniployvmg tihe inditect Iiotnnggiilti oo lost I~ithmI Plasmhodiumn I nonlest inltgett
for tho tlldyi of tninai o puioilotoiogv' are ott ind; Work tol progress Oil (heostiiliti 

tit uia ro idnIt to orptsit muo ni vd Iitlniltigcn, e i o Ct eIils wetre 
trevieowed, i"illot seilco progreoss t notitot tody st tdtos inl ti-Ci sltt~ed work ot i t 

t''utn al~ii of lhlb( iltagno golls with) tonti ntin is mentitoned. 

t : 
.Scretpidoiioogy; Bfibesut (rgttl~fl; Indited~, Itor11Nzgghttilntili toelst.; Seoiogy; E.pt- . 

tjitttingy; Anitigens; Plasodiumt( vit x Plasisumn 

I\ itt \ Dt'Sciti~ow: Ai1tOM i i l ; PlaIstodt lint I nownIs,; 11od it ul 1Iitioet 1tih iOdi 

Vt P,lasntodipim falctparun 
ole11 co sopleiottttftit mu0test" 

Vtwtt t(titho By tile citti 1 livedfro t' ofL 99 stggust foi- Ilore eflictit, sttrvcti
itotiltL ctttdicto ill :11-cas tif-, ]III(ec ithod~ Towariti s (11(1t1:ntll had I scrologtt 

\oit idotiti 703 oli ptei)Cople a lin"t'a logic tooks 
tll eotlittt t where, crfldittotis ill0 rog- Itt11ittitologic e thods eziplo~,od ito Inn
rets ;\piti(ttittttetI , 376 tittlitoti iteoptle live latill are itidit, '1fiuorecetitaIiib)t, N 
l~ in U rciS totor t1"itn it t (ic Iattionlho l'tot ' (I1F'), atgttr, gei diffltioul otui)1ctit.lttLfimo.. 
helt hiiitedttt (\Vot d lic ltit Orgtizatiotn tioti, latiex, a(Iitn~lrct ltcbnotggliittioit 
197). (Ii) Itestsk B rie Chwtffl (1970b) I(

iT..i ith t1:1liltorm*ivalttot iti progiramtn hs not cot iltiv tvicwed (ihe seoopiudlontolor itI 
bet i eitittiiv t'h1ectiv'c it ll inn1 of tile 1111huin'a itllOt 1(11)0 we have 01ctnpar lao-tdot" ~ 

\ crad-iti ployed( the IHA test, Lor cpidelintologie pur-'world Ycti 1llU icitolol ptogrit1 ills 
Were eoo1duceto itt ('evloii, otbreaiks okf iia poe and( the( I FA test, for dingnioh 

Irol *\ttrien, hewta otf citiig" ecottoi 
I IND(RE.AT 

idimioeitilzti its '-optitio i fittijit , 'oitht~it011A)b i~i~i~I ~eii 

thiti *iadoitotii~ 01 19681 
li 1969 we pubhedct a rview of resejarch~ 

\tti'iie 111:1ivireii tr-tiot of tltc lIlA test (R1ogi ers ! 

''Iiio :t tt itt's tri ortt o it)It tot, sotilCon Icr foi. DtNiso bei tig Caried il laorat)itoryv oll S0oi'
Cott tint (CiDC) wt'i otSup l' l itt im- 1t,~y iio Itlogic mthtiods, Is an epidenutotogic tool inlU. S. stoltc Ieoitit nilt Agetttw fa o oiniootil
 
Doi elopiolent. Pmittipntiitg 'Agen -ev icet Agree'- int'al (ha i et at. 1969a). 'J'lto~e stttde~ . . . '
 
mtwttl WIASA\ No. RA [HA] 546I). Showed that, the TII test, is a senstttivc and 
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J(c mto o 
tiiodv :111d that 

ogic ~~liiii'l 

!o i u ih: l 

h (ltc if 

it canl he ,foi.
usec 
. e9 ie'rologic' 

9 I Iirf 

nthtria[ 
epej 

results 

iit 
WTtui;:ri'ii inl folhi countr ies ill tile West-

I emilere , (United States, Brazil, Co-
Imloihiti anlid' \Irgenitinl) icorr. iteO well withi 

1)vinformation lc o 1i1-te piev
! iie '0iioiic'i s l ineobitiin by clasi-

NOWqh' 1 i tei:t of tile U. S. collection 
I j 

9i)i-dc'iit. with tile f inalart i i 
ie U. S. poI "ItI1I'(/ c tiii l)tSt lColoilln 'rtiked to coilding to scriologic 

A111ilal i ilt i tu c til~cinicit , SlIo1%,-old tan 
S01; correlation.'In Argciiia crogicI.0 
.11toi, Nvere foun. ill stte where active 
:11i11 Isive Surv.eillainuce iidicateil t1a Ia 
1:iiiiht lien i aclicateil 10 Netir pie-

'~ ion-l'~taimi 
Thie tlliv: i i'ge:iiiii i zoh it i'plri. 

tive 
bod] icSjioiin 1ncetralininiou leid heei 
iiiierrptfet. T le sistce of imalaia ain 
tibody ill Tobatgo, W~est holies, as ilnmiirec 
,y lie MA\ test follow ing, erandication inliici 

hisrefort! 

tiew et al, 1970.0, Ini thuis stutv, Ilie 
:4ij~rtifjivalit fidiiig, was Hluintilaili atii 
boldv could be detc ted inl IV,'~ of 40 ic-4i-
dents who lud1 high titers inl 19)) ani who 
we re hla iii 1969. Mi i i 

S952-1955, wa evallhatedtl- ( i 

etested itiltihodIv 
dcavs Ovci n long pecriodl tallowinig the 
Interruiptio ofii t n-eiillsioll iil an enileniic 
arcmeNo atnt iblody \\:I detect ed inl persons 
bo rnaafter ti'a ii is ioi c a eul 

lFoi tie olo,-iv...iiithol to heio iii tile i 
Ihe siiivc i filiuof izili!i, hiuuriele the ti 
i Il iold he sewi. tive c il i l)too li i 
the' iiite i..ptioi of tra ii on hli it o-
cii;, to detect focal tui'e'i of iiialti-in i rtiis' 
imission withiui aln enideiic area, aind to monl-
itor. thloss.' of wntibody liter. Toi tcltieve 
tiese goals, Ave Iave d~evised an1epidennio-

l og deliothat lniellsliic- tile conieti i 
inetuiiteIcipioctIal titir (G\IR .11 tw r-no lie 

cent posltives 
two viiiabie' 

~to'liilC1upnb 

tiiii 

III the ciillection. Siiwetheule 
t1e6i itei ulslcINit h-1 ci 
tweli(ilHInd 
appeal e.!it'i tiic 

\Iillictir Plottuig serologic r~csullt of 
0 cra i partsofl ti wiirlidfroill 

tilk out1 (Vig jl 

pr 
h i ,tk 

(WOI 
utii";' 

CI Inalariometric mnethiods (Tagai el .these vllillbhh. alone, thie( vatcofiiliilg Ili 

sice eiicl ci t in a cOMn)niiiim (1:111Ie'
Inel ii' c 'r stiilitedi ii iilg either of 

wioi togetliii iiil Ciitii'igi nitilni iier not 
i. t0i ., 'L !i
iilph6~
2.
 

od) dlceY .and...deteoctinig fw"l i...of 
tIliiitBra i. Studyiig 69 v'ti NIvi 'ihilitarv
foi- I veir, followinig r-iil chlwmnot lii'-I! 

pelIt ic cure ill thle :Ihsecc of riiii wtioi'. we 
iod that about 90........
 
tiant ti(- (siRl fIell IFi', 21 Sitlics t..ii 
)r i.-e it) cviliit cut in, (oiiiiitic- li

fore' dIIilig, mzid after eiradicatioii Io iveil
wlueiial. the (,\AI of Ilhe p)11111linili 

living ili ii eiilii' area following 

/f// 


.. 


to t'eituiiiisO o .tile anlii- (c.it i duiatiol zication p i !:!:.! 
A :4l'd of 20 cominiitie onl the ili"inrl 

o. I , Ic, Pani~ in Miilndanioi lll 
Phiilinei llepuiilii. iiidictcd~t li1:1ilic uiln
inioloiric Il lod Ii v dl focal ii of 
iii in[:uion Iii iIo coinuintiitics ill ii th 

State of ( 'ot ihato, C.\AI vail. er 
foundi to lie elevated iili1 nti(ggitoiji- Ill 
comikiiiuis sirrooinin- tlie-o 'ircl the 
(0AIRT vaili were itivil lowver. The pie
clice o 
' oumg eiil'lroii 
ge-teil di it tv 
cenrred roi'cend ill 

( A\IH TIvi lii , 

lvel,),liIvelvo .iht m 
\ltliws NI (it. 1970bi 

e irt :4n-ioiii :l 
ill( (W 

The distrib ionii ot iitiiibu 
aigo gr" i ii iiroiiilultini i i 

oo i ii ll'ci i i:toIlillnlio ii 

eiwi Wi 

iivil 1 

.il ,l .i. 
i 

ti:o(1if
 
IIli'gI 

,eili 
dlio a oine 

iii il :ii tiiii ai 
regiol 'I'he prc' i i iiotl~ii l ilieii *vi 
1<iidei the ago otf 2 Yetri indicate vvY ic
i'eiit (11i' Iliiissi'oii lii'aw'veu1% ill ahsi'iii' of 
:11iiod.N does it d'iii'tt'-tii'ily. idietie illhe 
.nhi-iicv ofi i rtliisi-ioii III tditioln o)all
tilioil stituls, hle followingr faiitiors imust. he 
tusesse I to joitecirrl acciat Y si'rologiv 
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Fw 2. ''H f l ulI l i ouls iii~jtilz i:i jopkoe-
 on i a ilui 2'ii'.oi- ii U. Iiiil(IiTi 

t~wo rcaticc ch rgek rolp t till11 ill :1porod fvct]is widiolil * il 171'expoi l 11, tratvel 17~ allot to17101 Q17ice acce'ss ruiijiti ofiiiii IPiiiliiwrii 
. iiiauial druigs . Antibody lwolilcb fo. aill age I iill ioul ii.I lntul clhivild 

griitdy ]))li~he detlIni(ed, to l ll,uiin ii 'Toi t litatii thei cllv i'\( l' of sillph-S ll( i 

ll 111io icie tolivdetctl itiow wdl
st hvesun ar's:1i l(wh1ichli, lit :iNiieuii'nil a Whi itaiof2thI'liill-rptag ('1titiY.Il~r le eliaiitiai- of coptitr hhul olittiiii li llreil IWel\ il ' Ihiiot' hasoiii til bieel el ting i t 1ciitti stiliiig tiiiil ihed ~'e tl i'eile -initi 
o Iuu el c)toul hiuitlipected teo *jilitxioligh A tristolflol itrjnillthoiiir agiieg illsi litho( s'n d h'el rapial i (hichlit 1eItl (,()I i . It)Wiiiia iiiIlIiihiititi's'eii
agei~t't~i Iit.ieoDtii atilingsoi §3liee elWol Ii oiiImp alit jIaj I iill,,eh e\iegeil aihwlv proies sif-'ilicakhe m o -iliil et ldie d ~ipoxiuiaililvtov~ion i iila 

clnsiscjal, Ilmtl a iowneti IiithI ..ois. Blooid ihsoilihcll ohltillor plwrli.-i, if kolit2I It aInuwli of (ouiut rics, wstork is inl pog- ill.\ :m! sloweid alt 2 olli
 
1*,S% to(-ealiitte ille II A test< ill conjiuuietion Ililogie p 2 -l 2() . iitilii
pe fo Ioit-:iiiiiiitiliPditioltils1t1,1iiitiiiioiiaiiitlis.' The.
 
These! stuidies tire bei og c-tirrieI (iilt ill Irca - ad 111'iis
where 11:itilo is for* idilii io mnolilv\I inI ~ ~~ ~ an douie lioI c4'iiil 1 e(il-M1isqipi Iw thel'hiweeconlt-o pr gi-III *2 * htci 2i ll I it111Soi 1i'nor 1)S iiiated, whieie l-ogrtiii ay ,v Ilie U, D)I) II1niiflo f11i,1\,eItiliiiei E i'iji,:i 1114Wolforl. . 
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P r. (ill he iiiile iIIoii rliiIl c press, operated at. ,h 0l1 prducId very1,i, 

;n Ilie worldI to .1 Cenitiral 1aboi ator '- fo i ti imformi prodiuet with very littl lit'tigecn
 

tllnati ratio C)tl( ' methiods em" lo.iyed
 
"Ih i(i hdork foi Iwepair ig phusmodlitl werle hot as sidtisfitoi ' ill tot ns of (1 tidtY
 
lil- foreN ill tc~'tsmnvol and qu:antity prod"ntigcn Both.
use HIII four of eIdl 


..ou o, ) freeing tile paasel from the relez lt and onietl loll failed to
 
lio. ini it ite, frilctiotat- chieve 100%' disri ption of tie parasites,
i cell, rojlplrill" the! 

ilig Iloti e ntra,'nitia tand ilc- (ho U
lo 1111(1gli 4oi ij (he thle ii~ of restilting alntigenl 

T.he i,.iti.. p)o(Qdii i pr9'oduiciing anti- iid iiirctI * iiif)I hA tests} i !iude.:1ntigei 
"cni, )or Iit MA tests is reimiovinig the (Ma;oi et al. 1966; Stein andI IIesowitz 
piii~lse tfroun illie hlost cell, This hasi heen 1964; {ogers et a!t 1968; Spini and zickez'
aciheu by sapoliiin and ?9i 1904; anid )k (pii'a manl Schindleoi' Voller. 196Y r, 
zuickeiiinn 'I9 chindlvr and ohieP s:"t d to fGictionition to defile liettet' 
I967 MIzimic v i o(t 19066 Cook Ni a! l. t ative aiitigens oP- to improve their sta-
I969j, dist ilii wlier iiotolliie Ivsii with biliy AMethIod of lalioliiati iii"ivido gel
or1Wit hout additive '-sia lit Titlon X-1l00 or- filtrationi (IDAntionio el a!1 1966; Chiavinl 
'(I.-- iliritio(11 (SteinlilD e~sowitA 194 1966; Welid el a!,. 1969: Tuirner and AN.
liti l~lut d pres- iiie 'la: 'J(I s /ia1. 1908)iani Grego 1969); ib-xclmng chiiiii atoi 

*\:i olely lit oliio ci (1i 1966). ()tile[, py (Chavinl I966; WclHdo et at, 1969) jm
 

ion, but11etli lore thlese techiniqiics 1969),~and rivaiiol pripitilt ionl (Clivili 

i iioi i I Io ,iitigi i, Il l lhadii treat- i t ll i i beei theiii ethiiiil of choice. T1his 

iiiil \\iillidisilledl walci (containing 0,01 ,ile tlod lills provided an tintigen of ill-
Titoii X-10(1 Ihiolhucd (lic highecst r'ecover'y Creased st ibllity withlouit the mgreat loss of 
(4i ii':iitt' . Thisint'lIiill israpid, is cornl- . atdti it. founil ith other. methods of frac-. 
ilete ;nil hui litt!le~ i to tionation 'Ihi foiri'eiOidoI) ingoji it iiiiil condition. 


itioi iiiiiait: ilie ailigen lliii ii ii i duile fractiinoiii are
i i oih, eing evalacidl 
l(irsiEisii~S . . . . Salt, concentration and p11:if,( important

I'oiliiwiiiir lilt separialioll1 froi .the host variiales ill this tec'liliqie. 
lit Itr' ietil' r:iifii'l to Obtain Some workers lihave uise ige pilrid' 

uliili :tiii!urn. Sever'a I ioceit lli i's iave l)y Iitl itiug '('d tli ' lnl paraii'te issiiil 
ipvi ressue di iltaneouslY eitler by a u'iii'h ,i loYo'ec: l 'i t io l (Mal o- llglie, lul'ss (Tti 

ill- *,N!v/,it. 9661: D')At oiiioe i.. 1966; Rog- :fid MItGregor I9691 oribY Ireeo-th iiig 
cr5 c/ 0. 19 68 1, frcze thmivil(SSiidlri' and Ille, wasled cell s (W ide l a!.. 1969), ih, 
" [ li' I 967i issi i at hiiig (stciiin a: Dtlce- supvritaii t issouIisquen.tly fra.tioi i. ted b\ .. .. 

giwi '9 6I 1: tiniu 19600 oriIlopl hili- "salting" or by ch liomatographic tech
tii followd v (Spirt and liquleS. keri . i( I ,\gi !.-atli prciii'e Uik- Oterti 
11'iiit2ii I]9641. :i11l sollin tioll i,otir 1oiipiih- . 1968) have used olblc, an1tigens 'iIl ie 

li~tcI ihtt t Iit oiim I thoai tor-Y, IthIrec .jsri of infected paticlits ini ifiiutinlodilfi

roptiun withIi Frt.ench or 01iell i t tt ili e t t ,lN I iltile.tl i'e1aei prss - losi ii l nifisple 't restj 
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