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Research sn malaria -*accines was recently com-
çared to "A Game of Chess" (lvlendis' l99t)' This
would suæest that il is a difl-rcult and intellectually
chaltenging occupation, but also that we know the
rulcs oi the garne and the function af thc various
pieces. ls this really the sit$atior? To us, it rather
ànnears as a puzzle from which t#c çTn gathcr, after
vcàrs of efforts, a very timited number of plcccs, this
nrcventing thc completion of the whole picturc.
'lt{oreo"er, 

and surprisingly, thls game is frequ.cltlv
played using pieces frôm diffcrentpuzzlcs" This is

iæsi iltustraicà by rcviews, anothÊr favorite garnc of
many malariololists" or discussiont found in origi-
nal irticles, in which a result from one cxpcri.rncnt
using a giverr host-parasite rystcm is put togethd ï'ith
anotheipiecc (result; from a differcnt host'parasite
combination. AIt plasmodia obviously havc s Iot in
ccrnmon: howevci, depending on the *Pecics or for
a givcn species dEpcnding aa the hostused, the *'hcle
picturc, i.a, the host-parasitc imeracion and thc out-
iorne' tttay differ grcatly. Somc pieccs may svçntu-
ally sccrn to fit more or lcss together, but rarely very
*cil, and thc construction becomcsvcry fragile when
onq attcmpts to combinc more than 2 or 3 results
(pieces)...

Whatever way one looks at it, most rescarchers
who have spclTt sornc time in the fîeld of malaria
would gcnerally convene thât "complex" is an ap'
propriate term to define the subject ofthcir studies'

How "çglgptsa"!
The degrec of ccmplexity of plasmodial antigens

en be most easily summarized by recalling that the
genome of plasrnodium is about 250 tirnes larger than
itrat of vlruses. Though complexity ic obviously not
in direct proportiôn to the Senomc sizc' this gives an
idca of the rnultiplicity of ptæmdial antigens whlch
may be thought to bc a largct of oue or-another
mcans of defence, or t'vaccinc'candidat$" as lhcy
are frequently called. Evcn in the freld of viruscs, in
srhich àne has to deal with 50 to lffi times fewcr
rnolecutes, it has sometimes been proven diffÏcult to
dæign vaccines even rvhen the proper epitopcs wcrc

defiicd {usually rather rapidly by B or T cctls from
convalcscent individuals and in vfrro neutralization
assays). Considering that the desi8n of vaccines
againsi viruscs presenting a polymorphilm of some

of their molecules, c.g. influenza or AIDS. is cur-
rently out of reach, it is rvo*h rccalling hffe that wi'
thin plasmodium spe+ies we know ihât there is
considcrable genetic divcrsity, In pa*icular, there
prevails g vcry high degree of antigenic polymor'
phism, better defïned by recent rnolecular studies-

Ifb thus g sign of outstanding optimism that'
sincc thc vcry begiming of research on molecular vac'
cincs against malaria, when only a very limired num-
bcr of molcculcs werc îdentified, it was proposcd Ëhât

thesc wcrc uuitable vaccine candidates-

llt our opinion, onc of the main clues to a global
understanding ofthc very subtle host-parasite inter'
play, and thercfore to the choice of a suitable candi-
âate, Iics in the observation that the parasite can

survive in rraturat hostçarasite s)'stems. This diffcrs
from most cxperimental systÊûls in nhich'cither the

host or thç parâsite is killed and in which lolg'term
chronicity is seldom reechcd' [n contrast with many
viruscs, most parasites and notably plasrnodia nrver
inducr stcrilc iilrmunity in thcir natural host. The type
of immuniry thcy induce cnables the persistcnce of
low numbcrs ofparasitcs for years and does not pre-
vcnt superinfcction or rc-infcetion after curc'

Such a pacific interplay betwecn a highly evolved

organism, man, and a highly complcx microorgan-
ism irumediatcly suggests that, amongst the large
number of antisenically active molecules of the para-
site,99 9o gfthem havc becn spc+ifically selected so
as not to iriduce dcfencc mechanisms that would bc
fully cffcctivc, this allowing parasitc survival. Fach
molc*ulc rnay have its own means of cscape, with
some being pcorly irnmunogenic (e.8. bccause of
structural similarity with host comFonÉnts), othÊrt
inducing biased, ineffectivc categories of cells or an-
tibodies, stilt others being immunomodulatory, shedl

or protcolytic to antibodics, ctc. Plus othËr gtrate-

giei as yct unidentifÏed. ll/hat is important to us is

ihat wt rscognize that almost all of them must in-
duce littlc or no responsÊs.

It is â difficult task for the parasite to ProtÊct ali
its components from thc immune system' and tl*us

such protection cânnot be achieved in all hosts. Ït is
undeistandable ths.t it is best achleved only in the
natural host, and poorly in anusual experimcntal
hosts.
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From these considerarions, it can be predicred that nization, "The possibilit;- alsc rernaitrs ol.raising an

successful vaccinaiion in **iflcid] t'roiib:should be anificial type of immunity io moiectJleç rlhii:ildÔ iot

".tr;cVrifrf. "iiir*" 
sriàrtr'aumUer"bIrnblecules than norrnally inCute protective mcchirli:ms'. thou$h'ir: 13'' ;

worild bc thércaselu thé horùa! hosr. In the lairer our'oeiief thatiwc lack the informatioï3na1 thslËil$p'€i t

easc,99 so cf fiarasireiirotÈini, sugai-s or lipidsbàai i modeis :qeqqired 1ôr buildup:rs'ià!i9."q1. i!1itÏ/,.I l:
epitopes whicb arc nùr Froper targets forlefsncr tor,vards t.I.ris goal.'Obvrorpli;i the-.a.motl,t.nisftdEÈii '

mechànisnrs and thus aie prôUaUty not suitable vac- , which qâri bs, gathqred U 'invqliigijiéis iïiihurnàns 'i
cine candidatËsr :", i',, ,. ,;. . ,, ,r,.-,,j ,,.. is lèsslihaÉ thil-c.l51ited,{rômiincr'de}s'(bolh in, vrirô

Arièàsr'sou.,e parqltscufnly{1s wi,icn l"*a. ",ifr'f''jj[o.J; iJl*ill'l'lfÉ;ru;lËX;:-tllliffJii,,
be pfope_r vaccine calffqqtj$,{nïTtex{r'. slnce lfl lre on stronger *1o,rn6t1:. , :r.. .:ri " . " : ';'.r1, 1 .-a

,rnaturalhost, immunjty.d-oesoccuranddevetop'wltn ., f i-^1);.j j : rli'-i-'1.'| . -'" r.-rri,Ji. :

exposu'ieto the <iis'ease(parricliafly slowly in the case .{ssessing the basis of r4tu-rally oÇÇu-r:,tll$ lrrli$l;r
;f p:-ia;ir;Àm.'rnd Ërobabty fasr.cr.in the caie o{ nity has'requirec the setling up p[ specifii to.Çit i.ïS- l.
P. t;{iFÉ'P. àaltirtic'l- 'l : - ' 'i; in vivo investigatiors under ethicallv accepla[ie lqrl;- '

Tbc ir:ductian sf natural ncn.rterilc immu:;ity ii i; ;i" ,;itri;;if eadflV ià .rhe néririal hott,/:15*
p.art"ol the survival stratesy cievetapeC by lh*7.,:"- 

-;r;;;rk;:1iÉi'h 
*êÉUïuni t..Oine expcrinirti:dsi .'

site;isince it.ireeds a suwiving hssi. !'r shôuld, b: nt tt. levti of tË_e pre-cryrhrccl,tic rr,rge:i; +ë-,irr-J
reg*rdetl a*'a trûrrta!,Eechanism capahli';of $e,rn; ., i*À"***-*,,inaiiËA apprl".rr iim. yeàrb:agd;,{ii ;

rcgularing parasite loads to a Slpai extcnt,.4tthoug,it irï"oi;rf iLU;CiE,*rià with btood ictrirsniicridesr 
-

never tcÏ zero- Natural Hilmuil',,y is b'tter litrû"rn SnÉ inO iirtrS*quentiy exposed io ndtural challcr,gcsrb!'
well established for thc alcxual phasc cccu:ring in i"l;*t&i'**'ûuiioo, the speed of re-ocflirrèlcsi6fr :

red biood cells, but probably extends to all stages çf 
".rrsfi.r 

i" t}Ë Ufoôd coula te fôtlow'cU ug-on bloo{ ::
dev.elopmenÎiBf..lt stvgies have demailstFted.tt]lt ,imeari; this enabled us to assess thè ifeeô-'of.Fas- 'r'
rcgulatory mcChanisms.take$,lEcç.ln:lJut1ru t+rrjcn , sagc of parasites through the liver and revealedii.at''
irrfr".".iitt.'cieyelepmerillgrtgiia-*,and oilersbx^" ',, #;,;ïË;ËË;;t"*'irl"*ri""a 

-- 
1.;;i.1, raen

ual s,-lâcel i4rhe'inosquito for..F.- vivsranC posiibl!i l' [i"ii-;Jài ià:"i.iila.ê,prioitp invâàine ltgç trr4,,
atso roiP. i4rrp-g*1n(MendÉ;'t99tï.toitr*exrcjit" uiâî.jiii.'=Ërcii*in"+ rEsriits rroq sîçhjs.+,rtiç:,..
that jn vj'ro-'aslays can be lqlcyÂnt tg l,| rirlo stJïâ-' ,, . and their ccnelàiion with eirher antibody, prelalÊfrce, : .

tions,rec"enfpiuciies'alsoSuggæiqlatiimmurutywhrÊIr.' andlevclsrwktlthepreialc"nccofq.Trceliaesfouse;t,
develops t-olev.er.arjanfieery]oo:*lir$jjry?-Tlr: . indirefllv indicared *:lgch of t,\ç,aniigèns frorr,,1[cq: .developstoseverafantrgenSloi;alesOr.tthelP$qt"otr.-. indirectlyindicaredç'lgchoflhç;antigènsfrom,thCsÇ:
surfacc oî P, foiciparum navc â. p_qof.ogng. ellect on , ptases Ëould. be invclïe4 ir-r ipducing icgulai'ory- , :

thehumbero{nq;qltqtra'$ror"mng,mtolrverstages "^ mechanisms (unpubliq!3ed iquirt}. ,):, .

(Mellouk,Ëra/.,l990}..Morewor|iwillùçnetd"edbe.-.-:.'l..
i;;;";]gn&Ëtdhï*Ë;iil;iË;;l'i;'y-*-Èh..'*Ê Alili'e tlood sta!Ë level,-t\S *{i111'ngr'.ed.br ,l

iàirl rir;i--.i,4od when i 
.4tit,ci-naùAiies 

inside iÈi i ttre dibÏeti3.otlhiq''s{Çohin:àrat.;.t961.t Ettogico ',

i'ipïi.#i,,._."' , ..j",i', ,,, .'. , , Li,i;'jii:ï#f'#il;lf;,"lithijt#iâtéii: r! r,! :L | , f_--:. ,!- . ,-:: ) .! , ..'

&à.the'basig ufi the abo.çe consideràtfuns, i! is our
beliefi rbat walack tb*,rheinr part. ol rhé,knôrlcdgc:':.r'
rcquired ro {istix guish the lior:egiatËy good or;aecefiI- r'

rhe

cal goal to rely on'human studies to i'dentify lhç'ba=:r
sis Bf ..natqraily ,p+ctiiriq$ regutatory. mechaniErns.
rrr êitâftcri'o'àe tan attirirBç to reiipoduce aniiiiial-
lv wlUt'iÏ known-lô occurih nature and fherefore
,b a;iâtmini 5;tç{-*içr nc âchievaÈlË.r,\rqus5 !îAm.u-. _'.
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sis foj.r..4r.nç!.o!s further in virro studies. Such wai. 
'

it_p lryiqTe Ioi olhercssenrial rxperimenrs, such ar,tarif44ltjpleu vacCination of humans ûsing'whotc ir-
raolaieo spo,rozoitcs; çhe s:akes hepe are high, anh .

loalrimrng:thcir ourcome doul-4 pçovid6 fufihér in_
Ior.nial]gn'on rhç reprodûcibi[iry of lçsuhs. Foirix- .

ITP'5, rl t!t,.Casr ef biood sragêr r+;hich exhibir â ',
h r && i evË l 'c t. 4 4 t i geni c pol yin oî,ph i s'rnl r i was i m rlo r-
tant;qo "3ççç,wfçth,er .th.C few fâilurcs.rec,orô.d in 

,

passrve rranstEr of antibodies in'thr pâsr'iesulied'.
froS gecfrniç1l problems 1s1or-4gi;'dôrË oi ie, .',.; t,,

g1 jigrtlqlti genic misrnafchcs [eipeciatly rifrÈe tr,e
llgnlsrl ?! lu re:rarÊ \r,às rccorCcd wherrlWest Af rican
tg Ftr€ reedl upon Eas$ African.isotates).

. 4 4 *àiil goat was"rç p^br,"ll Uiôloei"ut materi-
3,^:f,l? wgs no{ and coiild.nor bc Lollecred in rhe
ry.s,-. j IÇ PfF.s-ervation of paîasite lsclares, DJ-tÀ. an_ . ,

ilDq$reg FFq cclls wss.essentlal in loide r. to nerform - 
.-

rn€ nirmçÂor.ls biological investigatibrii anà' i n. iit io','
ijlli l.-1!y.l r.lcd m o rerecf, nr I y, ànd t here fo re to. âs., l
ses!.lffirr rg€y_ance in a.sit$Êrion in fhiclr,tlrçxrff. *.
lTjil[d,"-.-t! $l.anJ,Wes uæd- in-sucf' assâys .1ss,

t!co, 1o.1tv, 
u'*nè[its. f ul l rcl4liÉ h a*e trcen p resenr eu

:if :{ii 1i:.Inqrc.(p^o uf erôun-rayou n e t a t.. t isû :
::"jl_"I.qr erdl., 199t,) ihd.yifi pnty be rprailed heriro s'rrcss some aspects ol pânlcular inrerest.- 

,

63ç

perfr$xdelilèd ia ur-ro. 
"!grh ctinicaily dd p;r,;'if;t.:,logiç$Y-;61r. - j.i, , .: ...: jr;.i ,;

3J ivli'.lf,îinFgnant,. evçn in oui. àpinior,, wasntfre ,,1,:
nlnlp,g94.ne rhe-cgnditicns, r+ith rcspccr ro rheiithi," ;

-._1tÊ:rrTtgin-rs 
of roday*.4or gfcty psrihrtng ig i;u*JlTtI man, In $Sy of thequesfionableicleva;rce i,

'or born'ifi vitro and ja uivô rirodels, it is likcly.that
a deiinhivÊhnswer rnitl.onfy ,*rxriiiàio hurï n r* ..,,
viviiidssays. However iâcclri"non iriaù;;G';;'h":
T1TI.T1T ."o!, :/i é t d,T. nryu ivocel ; r,æu lts ii Bicraus e of ,, ;.

!! -a.rlter.eyc _b:i"'Sg+ the antigeniclty and the,iin* 
" '

ï:lT9_TfllI or l siïçn,{r:.o1,:.uJ*.r. it id nred,criÉte. ;.rnar.Deg4hyË.resuLts.obtajned witli a givén vflccrn€ r

"r'outd'Èr_çr lead lo its unequi.vocai icjectiod. l,t rhe .case of a srâse wlrlch -p-.rçfçrenria.liy tudùi i;an tibod y4 e per:dent' t v$.'qf i i" rn 
" 
*iil, tr,ËTirrruc

lra4ifer of aniieen.EËçin1 r,uiù^n àriiloài*f iir.r*"
. rorç appears lo us iuirrrlr nreans ïor circrtniventïne ,:di ifîculries.linkdàrrd Dgsl 

1ry.r*.*1oeêni.iri."'fr3r,,rn',
lTll,-ïllt,i:., i f ! ;1 i 

;e ;q 6 q a" g,! pj"àï Ëi ni è,, o,,,
"'tfLH'!ot tuth 

"l5r'11a.4. 
be !1sn'e.o' ,' ., : " ;,

,- ,J' Êi thc 'b{rii ol',çik woik ir'r+ itefirre naturai
, i 
p$f i$ii,.ri e. exist iiiff regçtaqcÇ: p;f t'.i iïiir ;oin - ., *'

,] 1e;*e_enqurqrrrr towar d. vdio us sta ggg àdd ro attem pt,.,.
I o 

.rç !Tcr.. Éïte 
r th cm irt i fi e i al I y. S{ire1 i1.:r ù cl"caii,be .' 

:îll-.j^y':. ru r i p ror e c r i o n â,'uâi-ii:ï;-i p ici**, i,,ê,,,:iF,.rq 
uFï-ro ruli protection sr rtot is'an iprçresiirig r:i

. g,ullltç& !ut,g.f seconda5y irqponance . Tirc scheme
,,".J,,S :ffi.t.,Pf h île, t g sf: tn';.e 1'p:, in cf ri d eq gn v11i'o. 

;
.l : f S e,s +ns e,{ qg, 6n_at efi gl we ll delf qed.. b v rr'ùi vo ex,
l:{mS+lsT,S o 4g.,yi rh furihè r irç' uj va rii.cËss men t o i. -.

1 

k; 9PFFi11fl4p9 g { v g f 5p rn ll'q ra}É tafè-ry.f,r*yl. . . :
-fllie'ffrsr-ereif.. irasËive- rrâ{isf*, tif *vl,ole I€G,"wasr . .

deliberatblr; Ii rnttcd to a maxirntrrn o rt eî..,iîdi,$, 3, I,ot I,!ttti,t5"..i'*pf a feccr'{4Ërr-ptnrnr,. T[! e4abled
us Td reach rhe âb,gvc goats diia ro obrâiniË;;ral
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J :']' :;:,,. .;r" ,'' ,tr. . .{ 1. t-'-'' , . '^:,}
rf :. "' | -r"!i i:,'1r';.'. . .:-lL.l"-i.t:; i, i ]-, :i.; ,,.i, .'

use.for.modelling transfer expÊrimenr$ of defïned âfl- :r: 
, ;i- exræmely lowjn *hdse individuals.rvith seveie malaria'tibcdies,, .,'.; . , '.' . l r -, ' -:i' .: rir,. whri oiec in.qpite of.f.ecÊiving,ae*qurte i[;il;;;

. ; from'a drerapiutic poinr-*f.view, IgG may also thus raising thle possib'ility,o-f. a syne,rgism herween
l:a-ve valuableapplicetions" \V,ben administcred i.v.,. " the action of flgugs ang gnr!!çdie5. (piasseur er a/.,
this pool was foumi tcl acr,morç,rapidly than drugs, lgg0). In_vicwpfthcrÉil-hiËh'far.aliry rare:recordej
on the other hand, antibody titres,werc found rô bi -,'. -in ceîebrrit maiâh.a cli5gj p[r-ô s6. .qo] i, now seems
' :... . i1 . li.,.i i.r';.,'r:. . : -'tr''rrJ' -' 

.-' 
i -'- l'^;'"j-:-{'i' I l":'".

rA - Éooo.

I

t lrc{l

:'
'f , ri.

':
l,! ' I

1' "rr' ".. !j

rl

'i i; ..i..::,1 . ', ;i .1.i .:;..i., ;."i,1; t: 'i:.1. E_,F.:.'i. r.'1,:..,
q, ...r,.:r. .;.i r:r. i "....i{ .ÎUU{,. ::i'. r,..}.. ."'
. .1 1..r ,' 'o,:j-;: . 't' .,4:l ;!;''r . -J n:r f , :,. ':- r-', ,

. i. *, 
rÂ) MÈàti paraïirherciain 6 pacijriu peceiving:!00.mdÆg iifFl{ç.ôvlffi èÀyt(10, !0,.j0 mgÆê)l ,

r. ' .;'E)'æcanparasita:qria i*B i'ecçudeSfent câser receiving* sccfild lgti-n+g/kg PfAç;tfCatfr1dhl.,:."i
| 

,. : ..i.!
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:iiii. .l'ilttpôrtantttt i${es{igHrc avhether..IgC rrèâtrûcnt; '' ilay 0'of trans{er, we thus simulranerrrsly collrcrcd
;:.r:j::;-toge{&eÈ-with'f.ag;aaing drugs, rnay improve the frcmcachparienthislherparasires,:siul*oaies";t,ici:

ul

ir-'1i1iei i'prolnosisro,{severc matària.' , -.'. " ' $lovcdnsrr-p{otæ:ive(bei*reaniibooytranstcryinà

' :' ' :' 'sli of igiuestËi** iyoâàftir.nr rciriràntr.-Hoi u rin; .:i"ri the sdme'durir41*cc'erdescËnces. Ftr ascxual blood
" ;['mar-ii1;-iàr:*iSËi-riin by-ç-ïilil i"r.."i"jr"t';,; ll3fg-lçPrchi this sËr.-Tp.apqcars unique in the pos-

àvcr t,000 bli;d smeârs , pcrfof*ca during if,. . , ' :lt]lr$ u olters-to mateh'in vjtro assays with in vivo
follow-up of t'i'treatmrinïs. ïnough thc experimeni - ' ltndtilgs' " '

y;as ngt.sqpiftcallr f!;Uied to answer this que$icn Up ro nàw, in'virro studics perfornred wirh this
(l or cthical t$.-lili.bl"od sm31s we.rÊ nof mede'as maririal have mainly designatcd àne defencr mechan-
frcquentli q, {6'.Fi: il,.nfcr]frelcss d1$ ng1 lena a1T il ; thc bcst to iorrctite rrith rhe ptoteni". rii.
supportr to the hvpotlti:,1F.,1_lltibodieslcauld rur. This mcchlnism. which relies on rËc.ôr*r"tidn
rcvËrse sequestration- In acc*rdaliCc witb ra vir,c ob- ;; , ù.i "i* t1Ood *ono.y,., and cytophiliC antibodies,
servations, antibodies proved incao'able of reversing is ixplsreAiln 

"iiro 
Uyin uss"y ihai we called ADCI

nrolgprôiectivJàliriug;tkt s+uîr Fa#fil+s: bn 
' :rabiliiy tdiOeïcise,inrË."ssg kiqsof IgG3 and lgGt

rj ïtfo.jf*dl..t*Sgl,l-"..paiipjslsrrains.tomchl i'ff;5[l;[';a u*iri,., t9B3; Lunet and Druilhe ,ncma cer$ ano lncollsrst:nly 
T{ttbned such.an 8d- 1189;:Boùharoun-Taypun et al., lgg0). ln rhis sys-

herence...r#e dïd not sej flrrthins, rcscmbring the ;*:'Ga:.,rT;;'i ffifiiiË:'';ir;;"1r,*r.rcd by
:1f{].9,.|i,l llql: These werc describcd ra vivo ncrbzaircviappçar aQIe ro retcasc an as yer uniden-
!{tfr Rt C5,T9nf:yt""9 in vitro.æôrcdl ks w9- rified mcdiatoi;;i.îin;kr-iii'".-rifrr".loic ptas-
notic.parasit€t,lFIl j*n Ttgly..lrly lgn in g,ooilf modiat dcvctoBçpcnt (unpublished 

-data). 
Resutts

Ito'TlF;f.uilulFl: fi:wcy!|,.11!ll,.uDtênce.rn.the 'frornthc}\DCI,assays'+rereveryclear<ut,sincethey
penptlcrâl 

9l_ood lJ not a proot cl thtir nôn-existËtce, provcd,lo bc nÈgative using cach of the patienrs' an-
ï they could-,very well haiè been clsj.i'â{'in tfni câpil- iiUoai.i prior id Ig rrânsfe-r, positive foi each stra.in
taries of var[ous !i8dns. ,: i' ' -::...' using *Juanshrb anribodies, and posirive as wel]

Of interegt,is {Ée alparcnt contradiction ûei*ecn using.post+rausfer paticnu' antibodies. In contrâst,
rhc abitity o[ lgÇ:to clà.very large nur4bcrs of para- : thc'clinically effective lgwerÊ non-inhibitory on their
sitcs (2x t0rtwithin 2 h.--).and its inabihtyio clear .owî:in. the absencc of acc*sory cells, both for
thcm ail, whatevcrihe lcvc! of the starrine parasiue- Aerczoite invasion and for parasite maturation as-
mia. Howiver, thôê féii-rérÉitrih6 parxhcs tt nÈr ' -:'sals (l-te. C]. ln contrast, they frcqucntly increased
100,000 RBC or less) proved tdÉefi]ltv viablibôth in vitrt gron'th, thus providing funher arguments
in vitro by euhure:ind' la viyo as sÉot*n'iW rhc 

' **' 1q"iqt d'direct effecl of such antibodies rn vivo.
rccrudcscçice sccn after ttre protocrive.qnribadi€s dis- ''IFAT and tffcstcrn blots revcaled that thc diffcrencc
appcared. At lhe same dme, rliey wcrè not parasircs bctween protective anÇ'non-protcctive sera did not
*'ho had eteaped thc cffcct:of antibodici--by sclec- lic in thq-açntitics of ântibqdies. At a l/I00 dilu-
tian of pçlyrnorphic or variânt anrigcns, since thcy tion''mostrPoiypeptides resolved by SDS-PAGE were
wcrc fou'àd,to bc futly susccpribliio.rhc samc anri- as strongly labelle.É by thc 2 sets of sera.. Nonethc-
bodie*. In f.act, this cbècrvaritiriiinay sccrn surpris= le_ss.'.prolectite açrtlbcidics were diluted al leasr l0 or
ing in thc pcrspcctivs. 'rhich prcvails today, of 100 girnesin.the iecejvers' serum, yct rverc cffcctivc
antibodies with dircct blocking aaivity (r.g. block" in viyo. Daf[erÊQççi.çonccrning only a vcry small
ing mcrozoite invasion); it no longer is in 1he con- nurnber of F&lpcptides,could be seen, _thus undcr-
tcxt o[ an,indirecl mechanism sulh asreDCC in scotinglhc-çosrible irnpodancc o[ a restiicted ser of
which'the farasitc itself is the uigler of th_c deftnce molccules..Iromiihcsc prdiminary çxperiments, the
mechanism. At l&st this observation, ii in tôul agree- ADCI assdyanÉpred .fgsible fo r future .in uirr.o in-
mentwithrrhatwcknowaboùtriaturallyoccuÉingvcstigations:i..i;.'':;.,;.
immunity, y,tricrr.ls iri'cssen€ 1qn*;erilc. Forll: nrccônnrJ"tionorit.iàpo.tan".ofihennclshon duration of lhe lif+span of hornolcgous anlr; **'h:;Ëù'il^"q.;; il dt i#iq;)"i, distributiou
9*io' the.inoculation-of riirtibbdics tnimituca qnl ;iîniibrliâT" iubj.d:ts r,sith various statcs of irn-fully reproduc,ç{ lhl,.rtoimaf,fr-ô.1-pïrasiie intcraction , ;;";iûî*;ïrâoiu*gtorn. ctues eç tq.rhe immuno-knswn to occùf iq 'igrr.nune.inîvrd.,,i+:', 

, . : - i;BËiË;rloË.rhe dctay.in deyetppmenr of such a
In vitra studies Bprfor.rçrd V{tih thq rnaterial cbl- .protcctlve irntnurie ,resFonse., tgGI. snd [gC3" two

'lcctcd wcre favou;.ed by'tht con{itians of.the in vivo : 'c.yrophilic isotgpÊs, .were found to predqminate in
crperiryent whiclt çfd1r&-d" close rb pçrfect'contrÇ!- ._"-p,rg-te-cred subjects, In non-protected $qbjects, i.c.
angibofrcs. Since the paticnts. hàd dn Rl-resistall . 'chifdiih-aiib'p.qim'ary-attack adults, açimbalance.was
srrain;."thëy.tiad.oliiiously bccn"tÉfeac{ forxdeks Tound; in rvtribtr teGZ or leC,. twc non-cytophitic
and i[tetçÇp1ç 1u{.div"elopeT,intibadics which r*crc classç1, predom.inarcd; with, eccasionally, an over-
non-iiroeeëtivc, since ths iDtaraûl0ei.re,tiudetfêdl In ù.l. a.ll lott lcvci of anrimalarial aniibodjes. The acquisi-
cqjt{ê:t,,S,t!ibg4iâ$,$r.mÉfelr,çd qn,ti-rq.stuûaiiC!Ée ,.. ",, ofion;9f 'pr.o,tpq1ipn,.4ppô$çd;oto correlate wirh the

', :: .a
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{A2 4OIh FORUM IN TMMUNOT-AGY

' resuils conirait wiïh current cônççpt$ $,hich.pqstu-
late ttrat immunity rcstriis. frorn tlm acquisi,rfon"ôf a

, series .of inununç ,rcspon.Ses qorvards highlr poll'-
morÈhic mdteçutes."tf c(rnfirmçd, this would be a

major rqâson Io revi"e obiihrism abtr,if ihe fut ure of
amaiarial,vdccine. ..,.'.,-1 . '' '- 

,

'14-coriclusioh,trvc h'a!'clrieà to b.ine forth evj-
dence thar, ôe;pjre difficuliiqi; iirriit€'d'iÀ vrvo experi-

, I menls 'for research'p$ippqgr'' àti:âthicvâSle in
' ,hÉmÊns. They can p.rii.vïdi idfprh,Atrbitô'T a type

difficçi11.3 Eârhcr in aii,v otheriwayr In.our opinjon,
suifi iirfurrnariqn'coulC be of criiiqâl itrporrance in
orienradng'futurs researchr "-l r i

Fig. -r. Sunrrmtry. oî 48-h 4uÇi 1_s1ax 4ijoryr.c{f i1h s- 
F. Jalcipàrum 

'isotates and Âfrican lèG [PIAG)'
Resqlts 4r. expr.rr.d as thc spccifiÊ I,iqwth iuhibition

(Sûl) in percent which takes into accbunt pqisitile inftili-
tory o1 improvcd gro*th effcct bf -Nithcr ceili or antibod-
ics alone.

Resùlts obrainêd bv 4EÇt appaar as black bars
(molrocyies + aniibocliesl: Contio\ in thc Frcs€nce of ân-
tibodieï aione appcar a! hatched bars (tpg, ricgative SGI
rcprcsenls an increase al P. fqlciqarury g,iowh +s com-
pared tq conrrol lsC)."-'iill-nl.Ë îtr*l'iiia.,r,t irolatçd frorir paricçtr B 1o F{

before PiAû riarlsfei. Ë x 29 is lhe strdi4 itdEtcd from
Thai paticnt C on day ?9 aftcr transfer rlpbtr.rçcrudescence
c,f pagasitacmia. $F54 ir ari African stihin uied as colrrql
in cacÈ cxperimcnt.

MN = monoc!'tr.

antimalarial antibodies and to dccfea.s€ ihr produc-
tion of ,lgG2 antibodi€s. Ii vitro:,IgC frçrn protçct'
ed subjecrs cooperat-e{ efficiently lûith blo<rd
monoc]4es, while IgC frorn noii-prottcted'gxoUds djd
not : nior e over,. t he !a-tær inhibited rltc' tlr' vitrq cifcct
of the former in corirl#tiUon acsâys.'{V}iold IeC frpm
primary attaqk cases vrith:increæed lgGJ.con1c1i, as

wcll as-ltË'di:.leM fibm childre4 f5orn endèmic
arêàs. comDctcd *iith lsG frcm'imrnuiie adults. thus
suggesting ihat nott-prJtcacd sdtijens,tiaa igra}bA ce-
velc:ped antibodies to epitopes critiËal for pfpÏcction,
b ur th ar r hes e:'a nt i bodies w ere' n'on' fiincïig. nat. f{ o rc
work rehain$ to be dohe'to identify the epitôpcs'tâi.
getcd by such antibodies.

/n virro studics perforined with.the.samë assay
against a targc range of strains or iiolât'es lrsing un'
FoolËd immune subjcct,igC, as well'as competi{ian
assays usingilgG from non'-iqrinrune subjccti, seem
ro indlcare that the targetcd eiiit'opei ôf anlibûCies
involved in ADCI may.'*oi be palyr4orp}ic. {tie1e

.,':l: ' 
'
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