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Protection against malaria induced by
irradiated sporozoites

Sra,-Protectiæ agairst a virulcnr sporoznite chalenge has been
achieved by inu-avenous (iv) iniection of 7-irradiated sirozoites of
Plaatodiun yoelii ar P betglai in miæ, and p falciparà or p vh:ax
in man.r Protcctisr bas also becn obrained in miceby iv iniection of
non-irradiarcd sporozoitcs in animals atarcd by chlotoquine ro
prerent crythrocwte infe.ction.2r In contræt, limited or no
pmtection was bduced either by irradiated sporozoites injeced by
inramuscular or subcutaneous routes, or by dead sporozoires,
sporozoite crctrilcts, or molcrrrlcs from the sporozoite surface
irresperdve of rourc.! Since it has been shown in micc bv in_liro.
and in-vivo (I-ondono .{, et al, unpublished) rn.,jlod. th",
7-irradiated sporozoires are rùble organisrlrs able to penetrate
hepatoqtes and u-arsform into uninucleate liver uophoàites, *.e
beiievc these ocperimeri$ indicated thar the u"aruformadon of
sporozoite ro lir.cr srage (I_S) *zs required. ar least in rruce, ro
achieve proteccion.s \{'e invcsdgated rhis hlpothesis in man.
Volunteers vaccinared *ith Plalcipanm sporozoites erposed ro a
higher dosc of irradjacion (2G23 krad) than rlur used in prerious
studies (12-15 krad-r djd nor secrn ro be proteued on clullàge rvirh
non-irradiated sporozoites, despite appropriare andbody response
tc sporozoite andgens.ô We rherefore ciecided to invesdgate n \-luo
the iateof P falcipanon sporozoites exposed to rhe same-dores. This
r*as done in the human hepatocl.re in-virro modcl uidt rhe
procedure describcd previousll.. and the same parasires (l.IF 5{
strain) used in the in-livo vaccine er?erimenr.

. The resula (uble) clearll.dernonsuare ûrat rhe rate of peneradon
in human hçaroqrcs is inversell, related ro the dose ofirradrauon.
At l.l krad, rhe dosc tlur induced protecdon in earlicr experimens,
about half rhe number of LS found withour irradiadon was
obtained. .{t 2l krad, the dose r*.hich did not confer prorecdon in
man, thenumberof LS obtained compared wirh controls was under
l0%. The samc x.a;- çzs done with pyoelrï (}7X-NL strarnt
sporozoitcs wirh Balb C mouse hepatocvres.s In three sets of
experimerc muô rhc same results were obained. pcnetradon and
transformadon to !'oung LS in r.itro çras reduced compared w:rh
controls uirh l0 krad"csposed sporozoires, and rças clàse ro zero
r+'hen sporozoires *.ere escposed ro 2O krads.

MEAN NUMB€R OF LS (L|VER STAGE TROPHOZOITES) pER WELL
{DUPLTCATES) IN HEPATOCYTES INF€CTËD WITH

Ê Ëit c/prÂuM oR p yo€tll spoRozolrts i48 h cuLTuREs)
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In funher experimens three grcups of 6 Balb C micc scrc
irnrnunis€d r*ice ar 15 day inrerr.als by iv inicction of p yctii
sporozoites (7 x lO ând 3 x Iff, respccrjvely), irradiatcd at tô, 20,
or 3O krad. They wcrc dulcnged 15 days later by 1000
non-irradiated spomzoitcs. In thc group ,ccciving l0 l<rad
sporozoires 6 of 6 x'ere protected, whcreas ind t2 rcæiving 20 and
30 krad sporozoites blood infcction dcvclop€d

From these in-riro and in-viro dare ir secæ that therc is in borh
man and mice a correladon beween thc ab@ of spomzoitcs to
induce prorecdon against an infectious drallageand ùcir viabiliw
in respect of trarsformation to LS. Thesc fin&rgs srrongly suggËsi
tlut rhe presence of infeqed livcr cclts is lcccssarr io actr;cvc
grglection. In rum this may indicaæ tlur antiens ocÉcsscd at thc
LS level and not rhose harboured by sporozoies are ropo,nsible fo,
u'iggering rhe species-spccfic protcction actieved. Altcmativcly
rhe blocled liver uophozoircs could act as aoentigen dcpor whidr
incresses the immunogeniciç'of sporozoirc, c sporozoiic and LS
shared, antigens. llorvever, the protecdon achkved in micc by thc
use of non-irradiared sporozoites in aninals neated wirh
chloroquine, in ç'hich maturarion of LS occus,2.t argucs egainq
this hvpothesis and suenghcns rhe case for lS-specific andgcos.

These findings open novel appmaches o thc design of a
pre-e4throqric stagc maiarià raccinc, in whidr rhe analvsis of rhe
immunologcel responscs ro various p Jatapun LS anrigens in
urdividuals prorerrcci b1- meeru of l4 knd irradatcd sporozoiæ is an
essenria.l part.
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