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TAILr 3 
Relapse artlily of tIe .%h' o" It .!rin of Plastniodium vivax i 'oeiulrt s .xpo,¢dto infliction by the biti-s 

of infechd Anc-j -vlh'mosquih,'.
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TAIw.; 4 
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scrond relapse it davw 107 amd 164 (median 115) 

or 21 to 22 day0s after the first relap.e. Volunteur 
M.A. received r:dical curative tlcrapy at day 

169. The other two volunteers ( A. 'nd P. A.) 

experienced 	 a too rci;ap:e :it ,l.t '12, a 135 

niedi.in o1 131.' fIur! h :alnll e at days 

1-19 and 
VOIunteer 
at day 15 
day 171 
begining 

154 mcodian of 151p..;. re'pectively. 
11.A. rervcvcd rflic.id clildive therapy 
. G. \. xperiefnccd a fifth rl psc at 

and recciv l ranidel cl!oiwhe thermpy 
ol tht dy. The 

the NICA strain has ban te., 

quline Iald quiunc. Normal 
(<96 hours) "a oiervcd 
infettions hve t.n treatd 

prinmquine witih :in .iarent 
'The otI¢crvations (n this 
differs a little triam. tho 
that infeetioii in 2 of 4 
radic.l curtiveltc-.n ix 
earlier than 150 dy. 

Strains of ivd\i'; .ia 

life ra cu:.::+a . 

tl~t+' !cp r,:e ,: ' ' 

-~~ 1aiia "' .:a:'tai 

du .- ,,itvty of 

Cal v for hloro-
l'-plr-itc clemaance 

f(r C,!h. The .ix 
%itll I1 Qki5 of 

1Cic radical cure. 

OEl,,t a .nt tl Jwrh! Wow .. o: l 

of freqtuent rclapte activity. 'Ph e ro,:a'I .tr' 

type of life pattern ,k1o ik ch.r.tiri.!d by ari 

catrly primary i:tack, but wiit a hnrt Itk ,i 

period following, the initial att. cl: befiwe ntp,.t.r

.Mice of frcquent relapse activity. "ie cla -icd 

examples of tknmper te zone aid trollica'l eone 

types are the St. I"1.,al reth(U .\I anod the 

,train ,tagt.t that it 
rtli'r tl,r.e s'.trains in 

W l.let'cr- ,vot receiving 
ibitcld i! , .,: activity 

have cturnilv been 

" Iue m.ti.:':c n 
,}a ", , . ai,lby , 

•* 
a"vw 

ET AL. 
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tia.irAt kFa pt,y.it." hH'cclin5sAt 

of Plll;: , ',: i;'a v in v'ohn -

V.". :r.I; .LI t atari 
V, K3;S wo 

N, \i.tt' 1.1. tuan; V, 
ST., St. 'n C , 

• C a. scn train; lt, Th l:ad trit; M\' ouh Vkt
,mi strain. 

Figure I procunts a suninary of the patterns 

of" rclap e activ;ty fur sIraint of %ivan inalari.:. 

t i.lid by our rwlp oltimt! the pIat 10 year: 

Y:A:i' ufftItn.! itl the e:.:aei, ,,f :he SE :it,l CII strain,-.Ch-esoil (New 1aiatva-Fouth 
PIhsmodit;o, .i?,x. reCectti'e'. ('ot'ne':t 11. 
observed relatively short ,rCpt!'2'! Iepri- ds of I1 
o IS days with Ohe t. El i,:a ha ain fOllwcd 

by latent periods of a rtitinidl of 5 m'utlts afer 
treatment of tthe primary att:tck I' cc first 

rclap±,e attivity was ohserved. : TIh -&aleinvc--

tigators reported that, like tie St. E";loah'ethl 

strain, inixctiefl w;ith tha! Cl.itszon 'train exhilite 

ea:rly pri,,ary attacks of 9 to 16 day,'s lit djffercd 
radically from it in that lime was noiotg I:tent 

period betwetn the pt'r:i;iry att:tck ond the first 

relapse. Rather, whetn a Coe oi vivax at tack as 

interrupled by effective blas"d schizontiddal 

therapy, relapsel taioll.y occurred lpromptly,.unx-

ties as enarly as 6 days. Frltmhr n.lp)::'S cat' 

titued at frequent antI.'qr regular intarvals: later, 

they gradually lecatne tn',r, widely spac.d. 

'lie d.,ta fr tie:,'e tvo p.ittterns 
Catn,.y etal."' The paetern 
repre-en t :nhdi.n valuiLs. As i' 

the 0I"1 (Chan str:t ti,..tt 
far tile t troial zon, type of 
malaria with no lon: period of 

wve tiken from 
fir e;ach strain 
.aiined earlier, 

ki.- ,:arateristic 
r:Atlii i vivax 

l;tncy hl',tecci 
p atiik:r' -nd first rehlip, . 'Ihe TI I (Thai

lrd) and S\" (:,,uth \itCtnamni'1,.,t-trS fall into 

tl~i troildl zme rci:ip:n !tt.r. The SE (St. 

Elioaheth) pattern is rcptccntiivc of the teni

lacrate zone te.Laa, V.,kh 11as a II.,nit Ofjujiud 

laletwcy hte.cn plinhiry ittack :and first relalvpee. 

'lhe V pattern representits a strain frit' \'ce'arzulai. 

The other four Iawtttern; reprv elet the .,rainis 

rvported 1erain. It catl Ire cc th tt the mediini 

p:tth's for all four (Cenzri: Arm :ion strains are 

generally sirnilti, with a su:g.'te:tio that the strain 
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from Nicaragtia is a "fence-rider" With l? few 

relapses occurri:ng bwforc 5 monthk. 
On be has of thcir life p:. tt'rns, it cdld be 

concluded that the f.,iur Central Aw rican vivaix 

strains fall into tic "teipc,:n z,!ce catgoty.ya 

the Ani- ti'. re!tion isIlawever, b c'lcclt(*,'I'.!! 

tropical. 0 t;, ,c:t '..,ih , .cppar., to he 

m bit con-heIsed plintaail o(in e rI ttire, Lhe 

sidi rcil m: wht ,,;,-v 'I.l i" ..ificaltin 
,:in all pl.ol-.tii!ly . i,',' i..,', ie, 4,urvt 

Of lnt.' il\'t'tira: ~r., iludic"".ng I IW:''i, who 

ott.rfI:rey provididl,-lit th, tih 
r io:n. for t1.0 ovcrv_.,cri.' of tilhe para-

sit. :,;nl. o.: r.uc,.ii , for thoe spr i:.' w:ve of 

a:lmi li: Icf.r .,ri .!.. e ttll! ri t with 

wifld h tive e'ih.ndthis t]arcti~ti 
.,,no:.. ''hi.chia~nces for :iiriv n.' tunaw rate 


11h,1.0:111 i 1.utl.., - W Hr ,,!'
it A r:eln" .:Ctj',it\ 

l. I ( q; 

arc:z for ni.:!hria p'r.!Iites to ureivv through 

pIeriod. of toh.I dry :i sn with lOw amoe. 

list). 
haveCoKti statcd that "Whe theay seems to 

gr lwn Ithlie :oils ml that NYlurc ha.thion 
l nommi p \itltd tio l etA to e .t e the 


to :utv'.C in l vh.c hl trhen:ll.,-ln perictd 


6 .-t.t t,.. II,.,.vc. - ijd n,t ,i!ht.~C.,.n-idr 

f, . ! :'l rir.l 1Tviv,.4 ,vi;!:,h 'i ieWCh :i-

i~ u ' in air(.; i. !' :, a ' .: ..- '' .%l,,",
i.s:.hud. 

it 	 i held'II 1 niono-r;lt by C ' t )v:;il i is el 

that 	in'tatia spti.at fro SIGoc:h,.,It A i.t to Africa 
auid thtn to Et:ie: and only rict.rtlv 1W6th 

World.('Centurv) wvas it i::t rthled into the XNvw 
vivax :nlaria frontIt 	is in!erestinc it) i'te that 

Southeast A:ia nod the South Pacific all tla\e 

been of the ('ictSIn ItrIkelical zone) type (Fnir-

Icy;' co:ney et ,t. Colttacus t al.'j It i- as 

note that, in Cl ia-I, the viaxi ,oreting to 

mialria of the .\ltntii is appears Ito he of the 
j zone) typo. Obviously,St. Elizabeth temer.itc 

st.-ieth 
something h::lpe d I, the 'i,,x t::r:tsite ot, its 
long and circuito , jtlrl .'y from Siut],ca at Asia 

through Africa and l'uropie and fin;ally to the 

New World. 
If strajin; of v-i\-:lx inarin with t hite rclae 

ncchainisol have evolvcd in aco; v, ith short 

tr:tnst-.is:ion Ftea.i ui,5 then one Nwtitld not expect 

such strains in areas whereto corloily find 

tt.anislssion extend., over a great portion of the 

.year. The antithesis uf it slould also obtain. 

AMERICAN I. ;'lr'iX STRAINS 

It will he of itnterest to see if areas in tile 

,n alnlmo.'t continuou. tralissisiO1Americas with 
itrahn:of ihe t rop'talL.,,n d, Fuppart or st.oiin 

zone Ivpe of 'vax l:ria. 
AinericanThe rc.-p;rscs of tl,. four Central 

1en ( "gCt C til t om d t 

reaimels of ctilr( ra1iic 1 W'i:thl0'fC, chlir
to l vithin 

vivav siraills a e l' 

gu.tni;!. or quiie a; e oiis'ridd 

jloio .A limits. Tterc ,n'r, any one of thu.e diu;=s 

.:L.*Ml, an ot:,kof thi m.tl ria: and, if 

t';a do ;'ilh the 1-1 d. '" Vr oif plilt"!lqUine, 

;1. di.t cete r,;e dluld be o,0'i:mid. The 

t,:t.:men;t of thoicc, , wc-cr, comlbinc. to be 

1.5 g bape jul ow,'d by lri.oiaquine,,h!urtoinc, 

15 my Uas.e, f., II oulw vc'ti't daya. 

1eatle dce the tye; c:n,'it r--tics ofrl'-. of 
lto or I i(onall ra i s of viva., m:ld'ia ik 

QtLi25 ,.c'il oh'. r!i . 
i •.il,- I ,'t' i;i, ijin of 

ait,; an :1(2) then..i::lr ctri tat a i;: : . ic 

Sl t panent c.f antin-main rial che notherap: itic 

pro,.r.S as Ia;he iiterpictaiton of the1well 
re-ult. of -uch drug pnijdals. 

SUMA RY 

Four str.ins ,f ,i\. x malaria irot three 

o'utti.,-k-l (It.tt El ;''!cr("e;i'ral N .\r.'nicni ,.*:-i,1 It i., vi . Sal
pt 

ci:,! . i ztit' of ti1t ilt,111':, i; li;t';' :.,l for 

t ; - r :i , '! t I , . :.t'iIo0l I(!- ::,'lier r,.!: "LL!qo~f Solve Ioni,!~'zM;i,..Ar, dyy... 

Iitt'rns of e thee\ fotr Cen.tra..-,'1' A;ia,:ric.tit \.ivaIl 

s,.tin. ftll ino the "terlhieltaht' zonil c:ttcor" 
rt'hiie lwiattern ey, an eay t imatry 

attck hrt pixp ' lpriod) followed by a 

loa . period of l:ttcit.iy I fore aptliaratce of fre

quent rcl'psc activity. The.ch:utratristics and 

tla.'ification of rclap.e paltern are discu.scd. 
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