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46 isolatas o1 Plasmodiuû lalcipâ.uû cott .ted in riêIolag nsro {Fôn Oauphiô)
ârêa of Soulhêæl \4adôg6i.ar wêr. rss€63sd wirh WHO ,ia v?ito micro-I€.hnique
r€si tara ro alàiàimin6 th€i. 3usc€ptibility ro chloroquinâ and m€lldiuins. Th€ rêsult3
of rh6 t€sls indicâlod low qra.l€ r€sistanc€ to chloroquin€ â nd s.tislàdory r€rpon56
!o melloqqino.

Th€ resisrancs ol P, lâlcipê.um to éillêto t a ri-malari.l drugs is prssânr in
mâny ar6as of the world whero mâlaria i5 €nds'nic, Chloroquin€ resist6ncô has
b€sn r€pôn€d in lh€ East€rn. North€rn, C€ntral a nd Wostern a r€as of Madagas4âr
{l-10)- Rosisranc€ hâs not y€t be€n document€d in th€ Sourh6.n €r€as.ln vi€wof
ll]is, a srudy was condsct€d in Soulh€asr Madaoâs6t to daterûine the ih vùto
stscopt bilnt 01 P. lalciparo., isolatês to chloroqùinê and mgfloquin6.

MAITNIALS ANO MEIHOOS

Th6 srudy was coûducl€d in rh6 Tolâgnâro and Ma nainb€ ro disrrids, Soi^hsast
Madâgascar among tho school â9€ popubrion trom 7 ro 22 ys.rs old du.ing th€
æriod April to Jun€ t9a6

Ih€ schools s€l6ct6d rcr6 Ambohimazava Lulh€ran Sch@lsnd llg.Lycé€ in
Tolâ9ôÉro, Mrnôntanr€ly Lurhorân Sch@I, 10 kn wsst ot Torrgnaro, and
Man.mbâro El6menrâry (SFF) .nd lMiddleSchoolslSAFF),23 km wêst ot Torsg nâro.
Only érud€nrs who h3d rêcont history of lo!€. (within 14 dâys) .nd who deniêd
Ètin9 ânlimalâriâls w€re 331€crod to. blod and urins scr.6nins. Th€ stud€nt3 w€rs
w€igh€d; ihicl blood tilms mre m.d. rnd 8&in.d wirh Êomânowsty.Ùinj urim
wâs tôrled by rh€ D(l-Gl!.to(l l lrnd Lignin {l2Jr6n.Io.4.amrno-quinolines ând
sqlphon.mi.loc rôsp€ctiv.ly; !pi8€n iûdic$ r,€r€ d.t6rminsd u3in! Hâck6rt s
m€rhod {13).

Câsâ3 h.ving pu.€ P trlc,io.r/m antsc.ion! wirh mo.r than 5OO âroxuâl 3t.g€3
p€r / I w€r€ sel€crod lor th€ ,tt ynlo ton. Blood cuhur€3 !r/€r€ 3€t up on 46 pâri€nrs
who had pâràsit6 d6nsiti€3 r.ngin! lrom 560 to IO4,OOO p6r4. Concuronr with
drâwino blood tor cultur., thin .nd thict bloo.l tilms \iv.ro mad€ for idenritic.tion € nd

i sékôry Fânoû.n6n. Mpd$bô F!M:Tobonsro lMânêmbaro), Madasascar
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quânliztrion, Od.nlir.tion ol lhâ mala.i. p...5ilôs wà! don€ by couûrrnq thê
numb€r ot 9lrôaitos p€r 1OO l€ucocnss ând ucing a srândârd loucocyre counr ot
8000 pôl /,i1,

Allcaa$ found porilivô wérô tr.âbd wirhùr€e dôysnndard ùsâtmsnr using
25 m9 chloroquino b€ss p€r lg body w.ightorâlly. Ardày 7, rhicktrlmsrer€ màdoro
choct tor ,it rrto .€sist.nc6- Th6 2 rtudsnt! who srill hôd pâ.€silomiâ abr 7 d.ys
wo.€ rr€.r.d wrlh Fânciclar

/, vrlro t.sas w€r. p€rlormâd in duplicatô acco.ding to in3lroctions {14) usjng
pr€dos.d mjcro-cllturo plà1€s suppli6d by rh6 World Hsalth Orgaôizârion lWH O).
Th€ concôntaùon lor chloroquina tlnged lrôm 1 to 32 picomol6s per well €nd tor
mofloquino fromO,5 to 16 picomolôi p€r w€ll. /, vlro lssts w6rê considêred valid il
al leêst 20 ol Z@ P. lalcipa.um p€r.3itês coù nr€d in rh€ connol well hôd dovelopod
ro tho schizo st.gs wirh 3 or morc nuclsi. Schizonts d6voloping /h rtlo in thê
p.ossôc6 o15,7 picomolss ol chlôroquins indicated rssista m. .nd 4,0 pi@mol€s of
m€tloq0n€ ôormally complêrély inhibits s.hizonr maturarlon (14).

Allsmêâ.s wsrê r€forrod tor ch6clin0 ârrh€ Pârasirology L!bo.âlory, Cârjbb€an
Epjdemiololr Cenr€ {PAHO/WHO) in Trinidad ând Tobâso. W66r lndies.

' RESUL|S

21 1 c.sès w€re lound posrtiv6 du.rnq ths initial rhickfilm survey, wih2lOA
lalcipatm aN 1 P. malaiae. R ssulrs ol rho initiàl malôria scrâ6n by ihrck blood n im
àno spl€ôn 

'ôder 
àr€ shown rn labl€ I

TAELE I

Results of iniliâl malaria cr.€n by thick blood and splèen indices

School
Students Thick Film Thick Film SPLEEN INDICES

0 2, 3* 5, EG

Manambârc SAFF 2

21

61 .

38
119

A1
156

I
31

21

17
97

38v"
51%

55"/"

3t%
25%
62%

20
100

55
46

;
11

9
59

3
5

3
30

6
3
0

18

1

0
0
3

;
0
o
o

qlv,
167ô

18v6

71%

-2

1.6
1.2

1.7

TOlAL 462 211 46% 221 87 41 27 4 o 48%

- | Spleen incides nôr madeAEG : Averâse enlarEed spleen
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l9 ol lh€ 46 cultur63 w€rc ooBidôr€d ssccôsstll to. chlo.oqùiæ and 1A for
mslloqùim. 6 wora lott b€causs of i.cubarion probr.m6, l6 w6r6 contamimr6d,
p€rh.pr durin! tiâld collscrion ot rh€ sampbs rnd 5 wr6 dis.ountêd b€câuse o{
poor growlh. Th€ conconthtions oilh€ two drue3.chioùing 50 p- 1OO, 90 p. 1OO,

95p.lOO ônd 99 p. 1OO iEC5O, ECgO, EC95, ÊC99) schiuonr inhibirion wars
d€l€.minâd by probil .69r€ssion ot th€ lo9 doso ral9offia. Tall€ ll 3hows lhe .ôiults
ol ah. ..mpl€s cultur.d.

TASLE II

A.âlysis ol rt rr,ro lssl! wlth chloroquiné and melloquine in
P lalciparun, Mada€6.,t $aG

Numbêr of isolates lsuccesstul lesis)

Number of kolates with
schizon 1 môturatlon at :

Chloroquine Nlefloquine

't9

0
2
I

t5
11
19

19

3-8 pmol
4.8 pmol
7.9 pmol

complete inhibition ol

4 picomol/well

32 picomol/well

18

0
1

11

17

11

,:

0.6 pmol
1.6 pmol

2.2 pmol
3.7 pmol

qeg€5sion showing effÊcrve inhrbito.y .oncentarions lo'
EC 50
EC 90
EC 95
EC 99

txscusstoN

t 5 ol tà6 I 9 3uoc.s3tul chloroquin. i.otârls rholiËd com9t.r. inhibition while4
thouad ichi:onr mllurârion .t 5,7 picomol chloroquin.,/r,r,€tt, indic.riv. ot
r.3adrnc€. How€v€r, all 1 9 Bol.t r wor3 lutty anhibh€d .r l E picodlot. d.notiôg à
.low d€9.€€ ol r€istrn.6. This ir !l.o indi€.t d by rh€ ËCg(t rnd EC99 vstuot ot 3.a
.nd 7.9 picomols8 r.ip€ctiv.ty.

All bur ons m.floquin€ iso{.t. lvlr€ compt€têty inhibil.d âr 4 picôrirot
dr€tloquin€,/w€ll. indicâtiva of hiqh ..nsitivity_ 0ô6 i.oht rhoù€<t 3 ichizonÈ,r
5.7 picomolÊs ând 1 schi.ont !t 8 . rld t O picomot.. m€floquin.. Th€r€tor., ludhsr
à viro motloquine a.nsitiviry dudi.r â.. noodad to o!!€in jnforrrl.tion on po6sibt.
shiftr in rhà €risting.osutls,
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lfl*lr.l ffraiigr dûang rô. t{p.d E-.r srd l9h.n in t€nng Ev€.t â ha0hê.
Fatl.rË d pr..rllnir .d hlthaa tC..nôte in aha M.n6mb6ro $hool. rhân in
û. Tof{n r! adrool3

ln adÉrCqf ltl. .ûrriaa of tha hyani!.rion to d.t.rmin€ the D vriro rs3pon$
b Ph,',rt lun t li*,.tun to chlùq|uiÉ ând mêtloquinê indicarsd low grads
taafùncr ro ôloao$ûr aûd adiaactory r{r€pôns. to m.floquin6.

acK&rn-Eoean€ fs
rir. rh.* Dr nar!.[ùry Jo.dn. ll.(bcin lncp€ct€ur, Tot.gna.o for hi. guidànce

and 9.rmia.i.rn ic do rhb *idy; Or Razâfindrabo H!!!, Dn€ctor ot !h. Sskoly
Faionar.ara Mttatùo lor 'hia halp; lâborârory ralf ot Hopit.ty Lorê.anà
Àl.'ra'lrôt'o ùd lÔdûory 3ùrdaarta ol th€ Sekoty Flnom! nânâ Mpitlabo FLM tor
r.ch*.| r.plarri WHO n nr.ô .nd Tôchnic.l lnleltigs.cs, Mal.ri! Action
Prqtùnlll ft.|h. u.r{ .rÉ t rllcul.rly Dr P. l.igg (WHO, ârd Dr. Wern!.lotsr
(Wllol t . ù.lr ræhnic.l ..titd.nc. throughout th. .rùdi ân l tin.l .r.risric.r
.ùryar; ri. ldll rrd alrhû ol lh. Dsnicipâring rchools fo. rh6ir .nthusiê3m.

hESUME

.Da ÉîS.1! tapF.ta g|t até publrés sut b ta.i^.î@ d! P,.tmo.lium
HAtt t , @14 li,irt tf'l't,. raciom (b Mâdâ!$c.r, rnlir sucln conc€rnanl ls
8tt4

16 lù.t'.ttf' b P. l*ip.arl, ?.cùoilli. à Tolrgôlro {Fora D.uphin) ragion d€
f'@ùn Sud ô lLd.g..c... 

',nt 
atrdiét in viaro pt lâ méthodâ d. micro-culurs

Ô l'O. .3, pl' (tfurmhor Lur xn.ibilité à lâ chloroquine €r à lô rnétloquin€-

L'alrl.b a d corËîùaô drnl l.3 acol.r d€ Tohgmro.r d€ Mln mù,!.o S€uls
h. acûahrt ryl oil d.. antéoad.nit réc.n$ clo liavr. .t qui ont nié l. pri.e d un
.dr.lrd-n .oit -hctionné. pour l€ déÉ3râ9., On'€ !'€!é læ.élà/..; on 6
ali.cùa Ôa eûnat ap€isi€s; on ! l.3ré l€3 urin.8 raag€ctiv€mô lur4-âmino-
q!turoLlnr at rl|r aulphon.midaa; on . délsrmina l.a indic$ spléniquca, tl6 cas
q.*ufutr.'l/lli,,tP. ttlciparun.lllnt (l€ 5/K) i I O4,00O paræitè3 p€r!lonrété
mL an q,lùtt 1or. l.a cri poôitift ont éd iuivi3 !u tr.it€mona sr.nô.d do l.
ôla'oiua!. d La eoun.s ép!iil.. !o rotaito.!u 7aiou.- Læd€uxc.r monrânt
anc!.a u.l. ll atltami. onl été ùaii8 .u Fanltdar.

Voir ÏrbLru I pour un€ répaniildndss résuhâti &r écol6e. Pârmil€.21t css
godtif. dacorrvan. lorf du dépin.g. inirial, il y avàit 21O P. Itlcipuum .t t P.

P.rr L.a6 mi,.on cuhur.,II o a!éréulri..lDurl.chlo.oquin dt8pourlâ
m6tloqulia; laa raaultlt3 iont prét€nr& !u 1ù1.!u ll. L€s achantittons
mlnif.rtlllni un. crob$nco à 5,7 picomol chloroquln./go&! indicrril d'une
ra.i8tânc.. Tou, 1e3 19 irolem.nl. ar.ioni erniànm. inhib& à 16 picomol.
ohlo.oquino plr godrt. C! quidéno!€ un d.gré d. réd.t nc€ ba3. Caci aussi.êsr
indiqué p.r l.r v.l.uÉ ECgO €i ECgg de3 3,8 .r 7,9.

Tous l€! irol.rËnts slut un, atiior compbaaftar inhib6s à a picomol
ûa{loqlinâ./qodàt, indicâtif d'l,n. h!sr. s€nsibila!,. Un i.olom.nr monûâir un€
m.ruradorlà l6plcomol6, mâÉatantônnéqu'ilyavaitr€ul€mont1 tchirontêà8
.a 16 picotrFl.., il ost indiqué d'ét ndro l atu(b r, y,ro d. l! métloquino pour
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obren,r plus d rntorm.Ûollta pto96 d. h tùt &iliL tldurdL d. b îélloqurneêr
d un€ évenru.llo lo.ma d haotûfé.alL.

€n conclu.ion, ls. tthlltan in !$tÛn uî b.. Lg.a (b d-.l.rË à l.
chtoroquinê €t uns rapollE $lataiaad. I ll ltlétlo$rlll.
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