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ABSTRACTS 

In order to investigato tbo ant:1rnolarial property of.'

ea:ao looal rnodioinal plants namely /\lfldiraohta indioo, 

Marinda luoida
1 

ilstonia boonei, Bnnntia oblornnthA and 

aano mixtures of plonto used especially in the 1festern Stato 

of Nigeria, experiI:.ontal waria, induoed in r:d.oo and chicles 

with Plnsmodium ber1thei and PlAsm.odilJJII gAlliMoeum respootivoly, 

was troatod with tho plant extracts prepared aa used tradi­

tionally uai.ng aa oritoria of oure their offocta on 

(a) the level of parasitemia in  the troatod animals ompared

with untreatod controls,

(b) tbo body temporature

(o) eonu:i total proteins

(d) �rum protein fraotiona

(e) ISOI'ID glucose level 

(t) aorur:i total bilirubin

(g) serum on�oa, glutacdo pyruvate tranaaminaaa (GP!'),

leuoine amino poptid.Ase (LAP) and a.lltalino phosphates�.

Tbo ro11ulta of 11uob oxporimonts in ad.co showed that nono

of thB six plant oxtroots tried bud anti-f.l8la.rial proportios 

at;oinat rodunt malarir.. tn ohiolc3 only tho "ator oxtmot of

leaves of J.lnrintll\ l110itl!). at o high o onoontrntion had 30eo 
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aupproaaivo notion against this avian n:alaria but tho orfoot 

waa inoignifioant ooaparod with the oN'oot of Chlori,quino 

which waa uaod a:i tm atandard drug. In both mioo and chioka 

the extracts had no bonefioial off'eot on the vnlues of 1101110

11erum bioohomioal. o�tituonta t h"t woro atudiod. 

Reaulta of an investigation of the extracts of tho two 

moat popular plants - llorinda luoidll ond Aaadirnohta indioR. on 

aano hospitalised malaria patients ahOll'ed no benofioiol �N'oot 

on the patients a11 evidt1nood by deteriorating olinioal sympba 

whioh illlprove,1 o1't,1r administration of ohloroquine sulphate. 

Whon tri&d on normal animals, 80�0 of tbJ plont oxtraota 

had &CZ!O ad verso oN'ecto on the animals. Prolonged 11:JO o f  

8<1110 of thom might be toxio to the liver. 

Since these dru18 do not po8aoaa Mtimalnrial proportioa 

oa-,parablo with 01\Y of t ho existing antimalaricu. drug:,, and 

in viow of- their toxic offoot ,n t ho li v-r r, it ia pun1liru· to 

note thoir ndo 11pread uae aa ourative agents in poaaant 

ocr.J?1uni tio11 in Nigeria. 
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This thesis is dodiootvd to my husband, Adebayp 

and my obildron, Ibironkq, Ol\Dido and Qpt,iyyci, 
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CHAPI'ER ONB 

INTRODUCTION 

l t'.istoa or horbnl rudioine in Nigeril\.

'i'ho usa of looally preparod medicine has been long in 

existence in Nigeria. Herbalists, 'nativo doctors' and 'juJu 

men' U11uoll y dispense those loo al C!&dicinea and thoir tree tll'ont 

ofton involves the use of entire plante, roots, 4toms, bnrks, 

frui to, ooods, juiceo or exudotes of local plants. The loonl 

codioinAs in use are by no meano Jir:rited to plant lllaterial:. 

Sometireo wholo anicolo, blood, saliva and evon hnmon ports 

are included in tho propnrntion of SOCIO of these l!'edioinoa. 

Usually these medioinea arc in the form 01' infusions, pO'll'ders,

11oap11, ointllento and rumiga tiont1 which are far froc tho usual 

proeenta.tion af ortht>dox ciedioat:1.on. 

The knowlod.80 of tho properties of dn&g plants ehown by 

local �odioinc a:on lll.t\Y either hnvo been puaod on to thoo by 

their oldora or  ca;y bo baaod on oxporienoo. Frequently neither 

tho 'doctor' nor tho potient nttributoa tbo hoaling pt7'1rer to 

tho plant i taelf but to some oooult pmwer or spirit of Ulo

pll\nt which is atron�nr than tt,,, disoaeo spirit, (Lai:1bo 197�) 

In such 0011n11 tho 'dootor' ola:lcs to get hie dirootions free.

hie god, which in �ny parts of the Woatem Stntc is tho Ifa 
•

ant\ in such c11ooe tli,., p:roparation of the C!ec\ioino c:.y involve 

111tcritioea to tile goda 11nd inoantetiona over too plant c.otorial:i

to be uceit. 
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Thug t.ho trodi tionnl r.:odioino i 11 11 till very much linked with locnl 

roUsiona I\J\d cult:;. 

Soli!Bti "'B uooa of medicinal plMtll arc t1Lto ec:piricr.l nnd r..re 

bnl!ed on tho belief ttt'lt n ture hn11 provided a plo.nt for every 

diaenae nnd hnn indiontrd bv an obvious eit:n for ,rhich dic�n:;e :,r 

for which pnrt af tho body oao!l drug pl.t)nt ii.; tf'l ho u:.cd. '"'hi:i 

boliof 01110 orlstod i Europe in the Middle Agca, and n clcsrica.l 

Gxall!ple given by Oli vor ( 1960), l"lll! the "alnut rhich, having the 

1'hapo of tho brnin should thdrefore be used �or d.iceoses :u""fectir.r 

this. Si�lnrly in West /.i'rica, nlAnto nth "hito lntex are U!led

to increoso milk production; a typical exai::plo iG the llllC 0.f pale 

wino, an �it\ldate o polm trcoa, by 1101110 Yorubiui to icpro,c l.a.;t.e.ti 

in nurain8 �othors. 

In r.t,ny ca11011, a serinu1' Ailment nppear:s t.i th'l loc l c�ci· 

!'!On to call for violent actions; for in:stnnce leproey or s!X\ke-bi t .. 

aro often trcnt.od r.1.th etront vosionnta ,rhile dysentery is �.:-catcl 

ffi th n violent purgo. 

It wan tho belief in tho pae.t that dii,oanot\ wol"O 0au�e-d hy 

Ovil apirit:i. 'l'horoforn puri:;nt1vo11, cno.tin11 ant\ di urotii:l' "N 

M'7rlr,:.t tho favuumblo dNIJII uaod tn cl-�ec lht• c'llil 11rirlt � th· 

bo,\y a.nil 11l'fl thortJforc, u1111d indi11or.ittin"t.:ily tor l'o\·or:i, l t-N!-:\)·, 

Y'lnoroAl rttaonnn:i, /\ynentory 01• , vcn rh �t.ior-. 
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In some oasea the troab:!ent c,ey be purely &yraptOCll\tic, For 

eXtu:!pl<! thO drug may be Rblo to roliovc pnins duo t-:i an infootion 

but l'!it!i no doatnioti vo action on the or0nni am responciiblc f'?r t.110

inf'�Ctit1n. 

Theso methoda of selection nnd 1111P of ilru& plant:- cxpW n I'll\\' 

i n  so�o onses, the recovery of. the pAtienc �ay bo attributed to hie

f'ai th or I'd.a naturnl reai:;tanoo roth"r than to tho hcrbolir;t' G nkil1.

?. Some r.iodicinnl lnnt11 11110d ror �rifl fev(!r in �::i,1 art3 ,., � the 
'. e�turn Stl\tO of lli geri .1

A generol survey of tho plants oo=only usod ngnin:.t ir.alnria 

r.as conduotod in OOIJ!O loco.l markets where �edicinal pla.ntG aro sc1d. 

Durinf! this :iurvoy it 'll'SII nec�:ssary to diff'erentiate botl'7een the 

difforent typo:i or rovers. The deklers w�ro ahlo to difforcntintc, 

r.1olarici fever frw othor t.ypea er revera by oal.l.ins it 'rrln f.:ivor' , 

on i ndion tj on of the fnc t thn t it i e COl:'Jl?one t duri� tho r.3il'l,)· 

aeoaon. Others doscribod it as '4 O'cloolc l'ovor', an inclicnt.i.1;n of 

its rogulnr antl int.orcittont nature. Howovor, thor<J wa$ soco over­

lap in tho u110 or sol!'e 01' tho plontc,, for r.hile so.'llO nere u.,od

'Jxcluai voly re>-r rJnk rio ot.hora WON' ueu,1 ror both c lane and yullr. 

rovort. 

'i'horo 11ero varin tiono Jn the typll'i: of pl.int:i u:iod frri_"" plnc"

to pu;co an,1 in tho occ-hin11t .ion of the pl.nnte hut tl 1�0:-� rre"u<'ntl· 

u&ed l\fld thn 11ont popul11r. ono.a nro tho•c to&oribo,l bt low. 
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A11F1di rnoht.n in<lion wh.i oh ill a loo Ja,n,;n oa lie 
-

• 

n1 ''"rro , 

tl"",. i:1 knolfll locnlly 0111 .'DogonyoJ"j)'. It ic an ev1JrQ�n t..rr 

"tu.oh i:i nb1>ut 80 foot tall. "'ho lcavo11 nro uaunlly l:ipir.n t.:, 

it bonr11 &buml'nt pinnclos of •hito 11.o;-crii cm .:-tll ""Vn� Y 11 

fru.1 t:i. Hoold.nr, ( 1959), 

It i� n nnt_vo of lnrlio but it hn� been introdu� d 1�· +• 

pnrts of the worlr1 (Hooking, 1959; fatt ruwl i'Jroyer-Fra.-::!lri�.1� 

In Nigeria flhOre it ha11 ru-.turali:cd, 1 t is used to lin• -;-.-.i s 

fences. It iD also planted !n �oco ho:c>:i bccnuc of ��f �-'t

cedioin!!l Yll 1110.

r 

In Inch�, 1 'ta h'>Cti of ·rip;in, tho bark a11 11 :i 1. . ...... .. .. 

bot'orn tl•1 introd1l!ltion of auininc(Olivnr, l� ) • '!' 

�r r,,m I\! l"..llr,oaa f>i l 111111 UfOd in I ndin in olci n di-�···

hit 1 t ic. no:" uaod 1 rraly in tho Claruf et\11": 

ln r it rln 1h pl-:.nt 111 illol� u d. ll'a t 

c M.cir,..r, uc lo lor fawtra, 011p 1nllv lar.al f r.

t. l ave• or� ti rk a t'i" ueccl lr 'fflri 1'; •• .1

b• 1 rrl•, U l V I in ' .. l t tl t 1
t 

r.1. r J I nt t n Je l tt • It " t .. i \ .. • 

llrj I,. t str <1t t; l I I I t lb t t I t 

y p 1r, 

• 

. .. .. 

, -

r-!l. 

l ...

.. ... • 

rt 't 

t • 

.. 

l 

•
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Tho rir:st rolioblo chor.Jonl lnv1111ti�ti�rw Qn tt.<!I t.r re.

onrrifJd out by Songup
0

tn , 1.. , 1. 1960, y;h'.) ieolutod td.cbidin, 

nir.bidol, D.\t•binin nnli nimbin froo th" trou. T!Y.ly e.l:io i»lllnt. i i

flavon1. oalled niobiootin: " ,:torlll ctlled nicbottorol r;n1 n 

s1-Y0011ido or niJ::bo11terol called ni,::bnetorin. Recently tcntupi.6 

isolntocl sigiol I\M nill'.l>iol frrc tho trunk bnrk et' u :i plant.

It bas boon roportod thl't oru4e erlnict::i or bo'Jl .l.JtAd.ir.-::.ht.r: 

indiop nnd l!oli� {!&e,dirnoh show diatinet nnti-fcodinr nc'd.•,:ity 

against loou11ts nnd the pl,ints ther-�elvoa nro Wlpnlntabl l:;o n.-:a

l\?'8 not enton by tho dt>sort loc',lsts, (Mit�, 1%3}, Ree :<tl)· � 1-ca:t 

phngorupollont onlloil ll!olio.ntrlol 1'1\ll i:iolat;ml by rr .. eticr--:.ticn �

th11 seed oi  1. 

Pnshin.'I ( 1969) i:10111 tr.d niJ!\bolide fro::l the loaves nm rdm•.n 

froc the bnrk "hilo FaJ,.unln (1972) isolntad s o li::o.no.i� !'� ·'--

plant. It i� intore�ting thnt. �o ror no ftlknlcid ��s bo n i·�l -�•

fr.ic tho plant t1nJ thllt 11. !J'l not N>anibll'I to nilnta t ' ... I., l. .. .. � : 

01• tho oxtniot11 to thr ocoroWl 1� ao ttJ.r i:1111'1tod (F11ruunn, l�<l\. 

Thero is no 1\nuhl t.hnl thi:1 plnnt hna 11iro u ef\Jl ct:iQn3.

• nrlnd� 11111111n in tl-,:i OCJC"__'.)i:in liJKlCil.':1 1· t:h:!:> plant in '11.. r

It i11 known loo11lly n� 'Oruv,o' nnd npp 111· t/\ bo t h "lu t tp

plunt ueo,I ar,,dnat. m:1l11rin, 

•
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sor-oti,:,oe the bnrk nnd roo t11 .-iro t-11 ueod in the tnr tct,r -t "" 

l!lol11ri11, yollnw rover ond jnundic•>, (Olivar 19?0 nod Si.nrhe, 1�5) 

nnrl ameticc11 in rlyeuntory {Singh/\, 1965). 

In Contr:r.l Mrf.on the lont' ia u.,od o� o diuretic by irJ:-11r.r 

tho •apcur froc o boillnr, dcooction or by botbinr in � rlee,.,. • 

A doocotion rt' tho roct and ll'af is userl 11c o pu:@tiYc while 

:.orapins of' tho 11te rubbed en tho abdceon 1- uo 1 a:: ar: �C":::.= 

(i7ott and Broycr-llrantlr.iJk, 1962). In tho lYocy C1"4�t •t:e pl. t 

bsn beon uacd oo o leprosy rccody. 

Chc::lionlly r:iost r:,.orindo species contcln • nr-1-ns Ard -• l.:'.-

t'1r.iquinonoa nc woll a11 en lllisari.n dorivntivo (Oll r, 

l!oriridin n,11, !soletod 1"1"'00 llorirdl\ ei tn1·..,1u.l\. -
I

t� or identical 'll'i t.h r-erindin "O" t'ound in t.h roct-t, n: r 

,.e;•-ir'llt"' 1,/nrlndl\ u:---.b ll�_t!). And 

rin.� 11 yi ltla o o:, lo 11'1.ng 

•U:i:,l�n·��uinono (�ollroy,

o. Au• i. 

'11rind 

tt r, e 

1150). 

0 t- O:::l. 1 t kn-r.m a

I • r Al t r1 t l rt •. ll 

t 

lro, • 1 • :1 t

L I s 

f l l t ri:l • 

f 

Li r. :, t ,..,. • ., • • 

ri�, n, �c 11 a tn

n • • 

t 1 t t f 

• 

f 

•

• 

--':..:....-

r, �-
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In &nst Africa the vnrious Alatonia harks ero u.ood in tho

lrct>li tio" where thav occur o .s r3r:.edios for c-:a laria (!in t t. nnd Brnyc r-

• 

Brontll'lijk,1962), 

The bark 'If Alstonin coQ:Jtrl9to 111 known to con�in nlknloi l 

echi tar.:ine, c22tt28o
l. 
a
4

, (Honry, 1925). Ccoduon ond Henry (1925) 

al.a• ahowcd tho prc:;onco of  cohitor.drlina and a laotonti in the borJ:, 

Tho root find leAf contain the nlkaloid di tamine c
16

n190
2

ll.

ilstor.io oonstricui. o.nothor spocioa of thia plant is knar.n 

to contain olat'>nino ond it 1z. roportod to oxert .s ,;:ce 11ntia:alar.l.nl 

proportio:s P,.,lllr-"n, 1962). llutchineon M<l nnl.1.i,11 (1962) reported 

toot tho olknloirlnl eulphntaa of ilstnnil\ conatricto are :im?ctivo 

O!lllllUlt �lari.n but thrit ear.a unopeoif'ied oomponont::; af the luovil:s

and twigt: ?f AlstpJlin yunn11non11ia hevo olight Mti-mclarial ncti rlt,}•.

It ros boon roportod by r..oodson 11nd !lunry (1925) thttt ochitru-ine 

hydrochlorido in t-,xlc to r..ico in do111:& of 0.3 to 0.5 ns per 20� 1\1¥\ 

that it oots b.:, poraly11i11 of t.ho medullJI. 

d. F.Mnti11 oh lornn�a

Hn,,,ntin ohll)rl\nlf\ i:s known os 'Afriomyolliw wood'. It ii! a 

tnll foro11t troo with yellor. IT!>od, r.olit.lry rlOll'ru-s nncl bln(\1· fro.it 

onrpol.a. 

e,,L� tho t1lo�h'>lic r>nrl Tft\tor cxtrnotr ol' th bl\r',: of this tN 

oro ucsod nrain11t � l.nrl" and 11c��t10un iL i11 unod 1111 M antipyn,tic. 

It in aaid tlJ bo u�ci 0:1 on inrrodi,,nt Jn gu6rc:! erro!T p�ii:nn nnd 

II t ho hftlli II nr ll yoll<:11. rlyll ( 011 V r, 1960) • AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Chocioally, Bll Znfntin 11pacias ore kncmn to contain tho 

alkoloid borbcrino \'lruch is roaponaiblo fer tho bitter tasto. 

e. Variou5 other <lT'\lr. olnntE.

In addition to tl.::: nb..:>ve nAl:!8d plnnta v1hioh !U'O usud cdngly 

i.n the proparc.tion of i:.olarinJ. drur.s, vnri 'lUS othur puint11 ero usod

a� o?mponents or drugs of rnoro oo::-rlox naturo. �heso plnnts nro n�L 

regordod as antic-.alarinl d.rug plants on their o,m but thoy nro usod 

in o ombination with S(lr.10 of thoee m, ntinned .:>1'lrli1Jr in vnriou& pro­

portionn. In pr.rlioul.nr tbo follorin8 arc t,-cnor3ll.}' ui:od: 

(i) Cvmbonc1;.on oitrntus (loaon gro1,)

(ii) f'sidiur "311\J ,va ( guava) 

(iii) Honirl.f'or11 in<1ion

( i V) Cttri.Cll pRI,IQ\'ll 

( 1) £;nbopoeon oi trntu11 

This plnnt in ccmnonly known no lc::ion fjrt111a and it i:s n popul!. r 

oo�ponont of coot drur,11. It io usod not only for ttnlnrio but ale� 

n:1 o fobr:irugo. Ito loaves contain n voli.tilo oil, oitronol1•1, 

( SinRhA 19' 5). 

(ii) P11i�iUJ:1 guejevn

'i'rni lon·ro:1 of thi11 plnnt. nro lll!Od most populri.rly for nl'tr ,_

tint.or:itia anr} dit,rTh"41n; hut tht>y nrc nlr;o u�, cl in tho proparnti �n 

or r,rlnriol drur.a. ""ho plr.nt 111 knoffn t eontoin tnnnino, re:-1n nnl 

411a�nt1nl oil, (S1nr,hn, 19651 Oliver 1960). 
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Unnvirtr indico is oon:rncnly knor:n RS th� mango tr�o. Tt'11 

be.rk ond loovoe ore uaod 011 astringent ; loticin for 1:1ciuthlvo11h 1\)r 

reliof of toothr.ohe, s r� gur.is, ·�re thr�ot and other mouth infoo­

ti�ns. An infuoion of tho root-bark ie used for diarrhoea ond 

dyeontcry whi 1,1 t11 juici: of th,. trunk ia used ft8 en anti11yphilitic • 

I t.e bork i11 ucod a:s o ccnponent of MOO r.alariol dNf:11. 'l'he plant

oont.,in:; tannins nnd l'\lsins (Oliver 1960, Sini;ha, l 165). 

(iv) Corl CA pnpfl.YR •

Coricn pnpnyn is known as the pawpaw t1'3o. J.lod...cinally t\10

loovee and tbo lotox of rn.-r fruits or,) ueod fl,r fu•1 ra, boriborl 

nnd ns e.nthol..,intio. It.:. iru usinn ie used for stmach ncba ( Sin.c.lui 

11/J./.RIA 

n. Dol'ini tinn nf r.-Alnr.ia
• 

!l'ho w0rd 'ms,lnria' in ac-r.ie dioti<\nnrl :i, it n!!finod n:i c• 

umrholQl!'l"O or poi:ii;nous air (Wobetor, 1<1('4). Thin dofini ti n iB 

Arohaio nnd it r, fleets th•l boliof. in th, l7tli oont\U".Y th t JX! ,µlo

who di 1 ·r tho disons 11ueour.bud to tl' nr:i n C'th ni r") � t"' 

l:.(ll'orl\ ("bad nir") no on intlionticn th!lt thu fatril iilr,ullo bad 

boon oauoi,d by bronthing n ,xiou11 111t1rnh air r '-•n,.,ro' (\' _ .. � -� - • (I, ., "'-'",

19'r9; flntl lbJ1111nll ot. nl. 1963). Today rAlnnn iii T', o --nir i r r

die na ohnrnrt rlnod by intonr.itwn� fchrll� rnr�xysPs, nn�crin 

ftnd �,.,,,.l,, nlnrr.r-:-i�nt, onur. 1l bv in1\:,oti n with onr:i.d t. D -cinorol lvAFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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(iii) llo.ngi.fol'f1 inrlica'

�in.ngifor.i•. inclic,n ill ocxmonly lmar.n as thit ciang., tr�o,

bark nnd lonvos ore used ns astring�nt; lotion for m�utlmnah fur 

relivf ,.,r toottw.oho, sor.J gw:,11, sore thr:>at nnd othor mouth infoo­

ti ,n11. Im infusi•)n of tho ro, t-bark is used for dinrrhoon r,nd 

dyoontory 'llhilo thu juiou of th,1 tJ'Wlk is usod All an antisyphili tic.

Its bark i11 uaerl a.:i r. ca:ipon,•rt of sc:,1:?11 ealorinl dro ·t. '!'he plant

oontrint tnnnins nnd rosins (Olivar 196c, SinGh.o., 1965). 

(iv) Cnrico p�pnyn.

Carlon p11-ol'.yn is known 011 tho patrpaw t.r.,o. Uodioinnlly tht!

liJovee ond tlli:1 lotox of raw fruits nre uaod for fovur.:i, beriberi 

nnd as anthulinint10. [ts infusion is u11od for atMnoh nch6 (Si11[,bQ 

l':J..AID A 

n. 'O finition of 1:'nlnrin
• 

Tho word ·�.111.oria' in a��r diotionari s, iD d�finol s •

umrholu�riil\o or poi11nnow air (IV1·b11tor, 1oi.4). Thil' dof.ini t1 n 111

l\rohaic nnd it rofloct11 thll boliot· in th l7th oontu.ry t1 t pc p.l.J 

who diod t;f' tho diaen11c: 11u110UI'.'bod to d' nrin ('tho nir") "Z" to 

rnl' ori ("bnti ni r'') no an indio tion thn t tho fntnl i lln c:i � 

boon oauc, rl by br,:iethinc n •71ouc. r0(1r11h oir or 'c-innra • (\ 11r11l1!117, 

1949; nnd Ru11e1oll ot. 1\1. 1')63). '.T'odoy rblnr:iA ie r o -·11:ic ,\ o.t. 

di.: .. oc :,h r, i-t rit, d by intl"lni:it.tont. fohril, rioroxy:<lt:', nn'\ '."in

•rrl �plr-iio onlRrµucC!nt, onunr d by inf<>ct:i n -.,1th pru·n11.11 :i '"""' rull:;·

aaai1 nul\ I th , -nuc l-l1,111.11)•llu!� ( Tluna 11 1.-t. nl. 
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Cho�ioally, nll Enrntio apacies are known t.J oontnin t11

alkoloid bcrbtJrlnc which is reaponsiblo f<Jr tho bitter toato. 

o. V11 rioua oth.-r ,lrJi:: plnnts.

In addition to ttD above Mcod plnnts nhioh ore usud singly 

in tho praperotion of realnrlnl ilruct1, v1>ri')U.!I othur plnnts er>? used 

ao componunts of "TUE;O of mor,:, coi:u,lox natuI'l-. �hoso plr.nt:i n-ro n"t 

rec;ardod as antimolnrlol drog plants nn their c1m but they nro usod 

in ccmbinotion Tfi th sono of those cl'nticncd onrllor in vnrious pro-

portions. 

(i) 

(ii) 

(iii) 

(iv) 

Jn pnrtioulor the following ar� generally 

Cvr�bOt11'.160n Oi tr!\tUII 

Psldi11r �njnvn 

?londfor:l incli.on 

Cnrlon nnn11:i•11 

(locion ,;ras11) 

(fU8VO) 

(mMgo) 

(pnwpnn) 

(i) Cyrrbnpoe;on citrntu11

UGCd: 

�hill plnnt is cOC111only lo'lOffll 011 lo::ion grnas and it ia a popu.1£ r 

oo pnnent of c:oat drugs. It ia uaud not ,nly for ir.Alnrio but nlt 

nan fobrlf'u , Its loovoa contain n volctilu oil, citMnolln, 

(Sinshn 1965). 

(ii) PaidiUD p;unJavn

'i'ho lcnvc11 of tide plant oro UBOil moat popult>.rly for gnrt1• -

llnt.oritis anu ,11, JThl')en; hut they nN nl110 u11cd in tho prGpnmti ,n 

-,r C'"llnrinl drur11. '"'h.:J pl.i nt ir. kn'!>r.n t,., eontvin tonnini:;, Ntin an l 

oe11cr.linl oil, (Sinp,hn, 1965: Oli�or 1960). 

' \I • . � 
I ' • • 
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(iii) Unngifor'¼ in�icn·

Unnpfcm i11'uira is oorcmonly Jcnar.n as th11 mnng1 troo. 1 t' s

bark nnd loevoe oro used o!I astringent; lotion for m('Jutm:aoh for 

rellof of toothooho, soroJ gucs, !!OTO tr.rJot nnd other ml'luth infoo­

ti-:>ns. An ini'usi•Jn of tho ro<1t-bark iii usod for dinrrhoen nnd 

dy:i<>ntr..?j' whilo tho juice of tho trw,)c is u11od 1111 en antic.yphill tio · 

Its bark � s u�ed 011 n oa:tponc nt of l!OOO malarinl llru1;11. Tho plant 

oonttint tnnnins nnd rosins (Oliver 1960, Singha, 1965), 

{iv\ Cnrion papoya. 

Cnrion pnpnvn is known n11 tho pawpaw troJ. Mod.ioinr,lly the 

loove11 ond thiJ lntox o r.iw fNit:i nre usod for f.:\'urs, boriberi 

Md as antholnintio. Its infusion 1. uaod for stoc!nch noho (SiJ'ISlln 

l� .. '01.C J2).llnt. <>ant,, ,ns popa,y-,tii,.

":.I.ARIA 

n. n. fini tinn or C111lrtrln
I 

Tl:o nord I l"Jtlnrin' in a"rne dio ti�nari ·S, ii' t\ofi no,1 r s ,11

unwholu11nmo 'Jr poi1111.noua air ('Tobat, r, ]Q64). Thi!! dofiru ti..,n .!11 

IU'Oht\Ll r,n,\ it rufloct11 tho boliof in tn, 17th oontury th: t pc •plu 

,IM died of tho diSOOI!( IIUOOUJ!'hud t t\'nrin ('tht, nir") � t"l 

c.nl' 11rin ("bnd nir"} na 11n indication thut tho tntnl illno«i!!I had

boon Oftu11-,d by broe.thint, nr,xiouG mcrl!h nir or 'i:-_ina�n' (\.o.r:ihn-c, 

19/.?; nnd �onll ot. nl. 1963). Todoy MU\rlo if' r O"lrni:;1.,d or. Ci 

di.: or. �h r, 1'< need by intonnitLont fcbrilv p11roxysci11, onao-in 

nn-d "flloiic cnlnr1toccn t, ooun<,r\ by inf.iotit n wi l h pnrari11 l\ t1oorr,l 1:v 

••d.1 nu,\ I tlu , -,nuc l•lnl\c'1d11�, ('Ruar. 11 ut. rl. 1nG•).

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



l 

t 

l I r r 

11 I 

rt 

I • 1

t 

• 

. ' 

, 

rt • 

• •• 

• 

v:l t C lrl' nf' . t 

• rltl !t lt

01111• 6 " lt ., ' 

"'n:1 r li1 l • 

I i ,. 

... 

.t l. 

t • Jt f)

t..1 n • ll f 

t l \la 

1 1 m uN' r fl""I"'" • 

• 

• 

t 

• • 

ir 

u 

- •

r 

• 

• 

t 

rr , .. -

•n

• 

� ( •
• -r

Jn t.h '" 

; I'\. vnl l\ l 1.:!'I pl C

' • 1

l 
• 

f r !I"' • r.,... • •

ut1' m �t 1 • 

15-., "00 C'\ \r.J"! C II • r cor-lc-'I, ,,t. • n

dflnlir 0 • • l'O\ l ,r;r th t 

, tee cUriniaho \ to 5:'? .. ,, 1.n l�'>. • 

Jn l'ln.1 n·lnur 1ountrl 11, t t.)i' di 1 , I'. ri I

(I l p1,:,l Jt r • I \ 111'1 t 1 t" • UI j r1 ty --, t , 

rum briT> 11 nhnut r. 1 r J •1u: h'l ,. of ,, r11ia t n 1110Jc:

ri P r ;;11' rntn l'\lnt.ion or both r , t 1 , • I' , 1 ..

'm •lul �,n. Jn tno or\o ot' :it r • nc. lu rt,... ::i \ nt

• '1'

l "

' l l 

l 

•

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- 21 -

UalnriE\ has boon, cUYl ntill porhap� t.111. 

t di " · r ftuntrlrts In l,·-''n o}-:,1•fl, ::iultil':i.1. pro f')I\O•J.n soo11r, 1 c:r.n 1.n ol\Y o,. ,, • i,u • 

. ,,r N?::01 1sihlo f,.,r ,vor a c-illion clco.thr; oMuoll:;· •11: n: n,111r\y 

Ll.'.l • l ltion perso1•s ..,i,r, .,uffn.rail fr,:rr it. Iii 3!JuT.I -E , t Atin, Cl-,.;1 J 

11till or, vr,.lc-nl. Russell et. ,.1. ( 1953) c.tttiC',.'\to•l 1'h> nu.' our r-f 

,1cti1.•11 cl r. ,1lorinl iJlf cti.nr thro1:rhout t.hLJ world nt 1:01 t :ui.., 

ooll• a CClc µlot ornctiooti 'Jn rf' this dis" ·" i"O st'vorn I co·ir•ri,i . 

Todny rhilv 1br-1t l."2( billi.:,n su1'for fr-r tl ctinc. o '.l.r.nwul··, 

Jn th• 'Jn� 1;�,1 Stet ,r, t -,,- inst .r,,. , 'b die•, 16. M.d ho,:n 

prov:uont in pl�c ,s 1r tll 'JOuth..,rn &t'lt '. lr. 1q35 co..., tnnr 

151.,NJO �nl.11ri'l c.,so11 w r.: r. ooriod, ,ut t'ln yc"lrs l.l'tnr the. .1Ull!l. 

dcclir • o 1,; , , 000 C'I r•, • . 1,, 1"'5� the -:.,-,1,. t nu � r of 'l' ... 1, l"l n

' C.(j: d.irinisho,I to 5:'? "'-"'it in 1%8, t r, 

l!Crio I� t Cvl lC-

on,\ brir1tG ohout. h lurc..i nu::b1Jt' o!' l' r:ii::it. n\. t1ickr , tt s loe� ;i

..,,,_n r,-r., r JI•• rote rrln!.ion of both r.01 tnl 111 p' \ ic- • ,v lo; "Pt

rnon,:, •ldl INn. Jn tr,o or.1o of' Sir .? ,rv,ln R"i:i:: uot< 1\ f:r'X. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- 22 -

,lr.r11h�, (1949), •'!'h� i.,elnria fevur ls ilr.portant not only b :onuc .,,.• 

the rtlscry which i � in1'lic ts upon ll'.ankird, but bocnuno of the r;t rl �tL:

orno::ition l'lhioh it h.:\o always Givon to tho CO!'Oh of c:ivilirntinn 

in tho tropics. \lnlikO QrulY dislla:-o�, 1 t. i II easontinll., cndccio, 

n local malady, and ono which un!'ortunatoly haunt a cioro ospocic l l:, 

tho fertile, woll-71nterod Rnd luxuriant tracts - pr;o.;.soly th.0110 

rrhioh 81"'8 of t ho  sroat,11,t value to can. ThorJ it 3trikoi; clown not 

only the indiginooue 11opulations but, with still £roator certainty, 

the pionours of oiv iliention - thu p:11\nt r, the tr!Jor, tho cission!lry 

and tho soldier. It ia thoroforo the principal nnrl gigantic ally of 

bnrbarilllll. Ho wild doo<irts, no aavago raco:i, no goor-rophioal d.U"­

N.cultics havo pra,•od ao j rdrnicnl to civili11ation as this diout.GO. 

lie� nlao suy thnt it hos withhold an entire continent fra: hu�!Url.ty -

tho ill'l"ene1., l\n,1 fortilo traokn of Mn.ea. �t we call tho !lark 

Continant abould bo oallod tho '-lal-Oriou11 Contini>nt on::l for ct.nturi r,

tho cucc1.,ll11i ·,a wnvct of oivilizntion '19hioh hnvo t'loodod nnd £ort1-

Ui:c,t Europo ond /,inorlc'I bavo l rokun thecsolvoo in •in.in upon it::: 

dondly aho"'-".

'1hilu i. :i.s tru• lhnt c11l11rln "<"CUT!'. C!ni.nly in tr�picnl ri.nd 

aoc:1-tropionl 1-ogi ona, it ii; by no i;, ants cC1nfinod to thoso lo:: 1i ii tJ.

l!'llal"i 'vu, boon ruportod north of too Arotio Cirolo rind ni:, fnr 

�cuth &:. th- o:rtro..,, tip or South .\:::crioa, nnd frm nn al ti tudu •i'

ov r 9,000 f; ,t in �olivin to 1,312 f'\• it h{jlow 1;,;u1 lcl!ol in tha 

blla1n or tlr> 1> l"I :..-n (C:mllJ:1rn, 196�). 
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c. Clos&ifiootiol'l. of' rnnlnri,. PE r<;.si tos.

Tho clars:1'ioation of r:RlAril\ parli3i to:. ocoordins t'> thos

gi'lon by Carntu.� (1966) and Y.u{ (1ri66) :..s tl!'! shOlln bolow. 

Phylw:i 

Subphyluo •
. 

ClD.:ie ••

nrl• r • 
• 

3'ub- ,rl r • 
• 

1-'n:..i ·..1 s. • 
. 

Pr�toi:oo. 

PlP,s,odroc-.a. 

5poro::on. 

IRCC'OSJ)Orirlo. 

lrjC""'ooporicliideo. 

(o) rlo:i�l)(1iidao Vot"lil.

(b) Hoomoprotcidoo Dofl 1n.

( c Leuoooytoi:oiil ., '
1 l: · BuM ••

Petbrs (19,_) ruport d that nll th spoci�� �r :l - ,.; ·-.. 

..::ployod for oh�othurn. ut_o studi 11 :fal.1 -rlthin th.., f,�ly 

l'lneoodiidt"l which by d f1ni tion includo11 pnrnsi to11 'Vll-.:i eh ha-:o o

11c:r.unl plv.u,u in th.i �osq1d to nnd n:.oxunl cyc,lcs i:ri tir;f"u s nn-i b:.ood 

oollc of the ·1, rtubrnto hont.. Ga.ootocytoo n ro pM\luo .. a "" t ;, • l -

in l"!l turo orytt-rocyt.:r;. 
d • !1.t___hi:_t)!:," of' rl"l'lriA DI\TnfliJ:!! 

Th- ,:ur11ui t or bottcr dros.;t ago.inst tlw l:'lllorio pnrl'l:ii t nt 

lwl.'l in hand "1 t h n.11 arch on tho biolo,;y of thti J>Qrnci t... ,l t.� �

0011 r �=l dr of tn pnrlcit tho irp rf' otiorus ot t:I 

oin:r.i: ,.. r un-1 r11tcod, M� ',hu 8CnJ'0h f r n ., on a 

rsioally th, lit, hi11tory coruiiist" of thro ph...i 

rli:1" 

two t}-p- s or ho t ; n'l \' rtobrat ori\ on inl' rt bl'llt ti et. 

tee. oh of A
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11qui • t.na t 

!. • ! t th 4 '-,at r tt 

l\rl t' a g t 
' 

t-,. 

a11t1 tho 18tt r by, r 

�(I

,. r.:: 

- 21. -

• t I bl l! r an i If c t 1 v rt t r: • • 

uit th.. t ovt :1 t11rci j r t :t l 

r by t'! , r �011r )m,,wn 11 x-!'lJ:.r 11 t• 

nc fr t� h • C' ll, (Pot r , )q/ ).

.. 

l' 1 ti lino t.1 r r-f f! t by n oic,r- t rx ulta in •tr r rr -

ti n or Cl :yr, t called the ooldn!"• c r "r.il\1\ rlnr V n:iiOi 11 11 ,

"'h l'lfJ o !drwt a tmn.sv, r the c-nin tiiicu :i or the •tOC!Jloh ffllll 

t Jur,t bur ath t r the ctC'Clloh. Th J) rnd t n 
• 

thon O•oy11t nn1 8'NW rapidly M iiphorioal fomc onllod o, oy-' 11 witt-i1r 

,tlioh d v, l,,p c vor'll t.h uaand :ipnr�:. itc11 r.hich nrc lib 11£\trrl .into 

tho '1 <ly earl ey r th or:iuit1> 1n 'll.lltumtion. 'l'hl) npor1>::oitoD 

fintl th-ir W"f ir-t.'> t.1 aalivnry t;lnll"I du"tl! r th11 "" 1111itr, rh<.r 

th�v oan initinto a n  cyol or dtvolorccnt. 

Tnfoctc,d t:!011qui II intr ur-• nr r ::oito:: int > • n. he', 

unt r too oirculnti,n rni n.i orrr..od in the 11()riph l <'!rt'ul�ti,n

until thoJ l'llnoh tbo ti411u0 in nh.1,.h tll'J I ill CJ llr.lt nee:. th noxt 

J. �.e or thoir life 1d.t!tor • turini:- thi:, phn:e nic� i r.JL'>flr, N 

prilu\ry f!X �rythroo•,.. e 1iehit'>i;ony{Jtl.Q1.1l! Mll "!!to, 1938) �eh 

np'>r�::ni to dcV'll.,po ,nthin " .einslo hoot liaauo c 1.1 intn 11h, t 'hnv 

n vnri uely r-nlt � cr:.Ttc,::ot t11, (Huff flne Cnul�t n, l('!-4); 

prlr-ttr-,1 ox·-orythMo·--t , f •r--ti (l'l'v ·, 1941,); onrl,:,• \.X�?j'thr-1-

�ytio r mft l')r pN"-c::,-.;hr"<:vl'io r•ro11 r 'lch1r:ont11 ina:id trni"l:i 01 

!'nrmttrl n\l!"lr,l"Ou� illlughuir c 1111 or ,rypt-,:: ... !t 11.
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The type or NsodDrcal ti11suo cell in w1.ich this prooun:s i.a.k08 

pl!lCI] nnd th subs1cqucnt. fntl'.' of tlt• cr)1ltt :ioi to11 differ .. i thin tht 
• 

1liff1:rent subgen ra. For ox,:u;iplu Jomos t1nr! Tnto (l9jl)) sh r1od thnt 

tho pr.:,-orythrocytic z;chi:o�ony t,-,1r,>s rlnoo in tho c,oooth:,liol o llr 
• 

nf tht: 3pleun, h'/\rt, livtr, lung and brain of t.ho b1rdn infect.•i 

-nth Pln""""'t1i1� g,.llinnoi:-ym, while Garnhez:1 et. nl..(195�) rh::JWod tbr.t

thoy dcvnl p :in .hu pnronohY!l!n coll!! of the ljv.:ir 1n rt n inf,ctcd 

m. th Pl11i.r.,rliu".1 D• lei P8N."'l and Plnt'i!'!OOi.\1"' .-.v11l

t�n ;T111 >lxo-crythr oytic g<.,norAti�n in corloin suhnonurn ( � 6 Jlnc­

ruu-•.,ba). Tho ensuing P.Ctn<'.yptosoitea in tboir turn r:i.y /"lva rlso 

• fur1,ber gonorntion11 of r::otncrypto�"ic !!chi:i int:i in t.hc- tisllUD "r

.,nt..r jrythMcyt ·c to 000J:1on�e the noxt phnsc r <I ,, .. 1 r -t. 

Th• ..,nt.ire pr,cocs of pro-orythr,:icytio :ichii:nroey 1:- :;::;•--ntlr 'l

t llaw tho pnrAoi.ton to un1o�o thQ nno�so�ry rotClb lie ond �h r 

i:<inptr�i no l'<'>r ohan130 fron llto in the1 poikiloth r.•ic lr!!!oot t 

lh tin � •nm bloodod vartobrnt,, 

All II rul lnrgo nurb• r or cr:,-pt.01101 t.JD nro prod � i 1 n th

ci.1� nt� by t;h:J tiro the orythr:icytic phario o t1w"11, iutb 'U ll th 

rl•• n l"l'tion of ll •o vil!n opcoi II r,,ny cint-!\in l'(.laU,• •ly r ,

( it....r11, l?'l'l). 

5 r t..hui• pnrn it a ontor th rod bl a,. 11 I l. 

ir,i II t r d r 1r-'l.lni ty r 8rd na t th in.r (lti n i:. J. v, l ,,ivrt
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Some of the daughter merozoites of tho rod blood oell phaBe

srow into male and fomalo gametooytes, not aohizonts. In

these paraaitoa the ohrornatio doos not divi<lo and no further

dovolopment of them takos plooo unloaa they are sucked up

by thO appropriate QOsquito within whioh the devolopmont is

completed. 

Tm life oyole oan be roprosented diagrammatically as

shown bolow: 

-

' 

(' { ,f'_C, "t..,. • -, J ..., I 

I 

) 

• L' 

1"11., 1
,,,lo 

•c

..... ...it 
-z.. .. {.,..__ -:;:-, ., .. 

._r-,,. • 

� .. I\�, .. 
1, 11�1 • ,!C'1l1;J

I 

' 

6L cl 
,, ,1 ... , t. 
c,, '1 j • �

SeheriaUo llfo oyolo of plaaaoclia in lower priclato11 and !!An

Thocpaon ano.l fforbol ( 1772) . 

• It \11 on•nJ:ial tt> 'tloe.1'-in clnd tho 
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SOCIO of the daughter cerozoites of tho rod blood cell pha5e

grow into male and fomalo gametooytes, not oohitonts. In

these paraaitoo the chromatic doos not divi<le and no furthor

dovolopcont of them takos plooo unleaa they are sucked up

by the oppropriato e1osquito within which the development ia

completed. 

Too life oyolo can be represented diagrammaticolly o.s

shown bol01V: 

I 

{ ,r _1. "
1..• ,.,, • .., 'J\-­

f 
I 

II i'llL" I''' I o 

-:, t� ,, 
.,._� f•

') ,., 

'-. 

I 
e,L 

-.......... 

cl 

11,1,_ t0 •C'I 'K; 
I ,Jo<;'(. l 

,... 

\ 

, 

Sc.MOAtio life cycle or plaenodin 1 n laaor pril:latos and � 

Thocpaon and Worbol ( l'.)72) • 

• It \e onSDJ:ial tb b06t'-in cind tho 
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f\lnd.noental dif'fe!'oll'loc in t.ho lif1., historiva of tho individUll.l 

par; r'!. ta npllci•,e r1hon o:,n:iidoring tho bnsis of 11ntii:� lariol chomc­

th<lrrpy. Pll\ono:liw., foloipal'UI!', for oxnnrlc, w,r1orco!ls only coo 

eoncrntion 01 pr:�-orythrooytio sohizoe<'ny ('l'hri::oson t.nd .,.1 rbol, 197?). 

Or.i:o this ia o',)mpl!!t �d only th•J ,ryt u-"c:rtio oyol,- contir1uos thll 

infuoticn i� tl,il humnn ho:.t ani if "'bo arythr.:>cytic porasitc.s ere 

:>ll ilc.strt:,'Od U\oro can be no r lAp11e. 

othor hnnd dovolop ooool"dOt"'J oxc--orythrooJtio pnr..isi tu11. P1,.� ooi•,­

rr: lli ,v,c i;., er-Jthrno\-t:l.o pnrnM.toc r:ar h la.llod by nppr. print 

::: .. rli.oatton only !'or t.ho hor.t:; to di1. lnl :- t rcr. O"'ll"l7hcJcir,g 

l!Ccondarv oxo-1rythror.yt10 l!Ohi�•f.ony in t1., r-.ticulo rndoth• li 1 

ccllr ll.ninr tll', onpillarina of thn 't:r�in, ( nYoy 1� r---'l?T r, 

1948; llu!'.C., 191,9). Pn:ll11rc to oppr"cioto thu:: t·undn :t .1 !'"�, ... �

oiiy l ,nil to +,ID • l.ilmc. ftJr 1 ..ulur o!' I!. r-nrtio!ll..nr ,:,�r:; n" tr, at'°' .. •. 

J.. Dr,1c t,b. rt"l in.,r ,J•l'rir_. 

n. 

...r,.rc th outbr, 'lk or tl r rl't -:-;c,rld inr, t.h:. cr.il" - cjfj r

,r.•i· lcrinl dru ,. kn'tr"l'n 'IR.r.1 • I, oinchon.'I 1\1.Jt.&loido, or 4.j'I t, 

t ,,r • e c.nly u� 'l •no qulnin, • 

Cinohonr ill tho n!li f1V< n �}' Jinn IS lo a!' -l..l.v �{ l , . 

imi I-' ,r1 GUC • ll It 

C "'.1.."lt 11n ,,r Cni1 ... 

l• ,_ t' o+-tnb It

t. ll. 195,;).

nrt r, c le.,.-r r th .Al'llluo in r-C:Or)

• 1ri.J of M rl 'I V• r r--y of fl' N,. , 

t• 1ntrod�otinn �r th b tr l.F

01 t}. 

..... "rt." 

(C'lvull 

� 
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't'heru is ovidonco (.;c.rnclllo A.rnnt; , 1950) that tho v� 1uo r£ thu

be.rk of tho cinchana t�e in tho trort..,.ont of i;,el .rin 1111:i knov:n 

t, tli net:i ·1,>is of tb.'1 :1,.,.. ",7-,rld hof.:,re tho arri v. l of tho Spo.ni:nrds, 

but tho .:ivi'1ono1J pr<'l:ionl ... n by Suppl!'n (1931} d 1i!r not 5\ll pc.rt this 
• 

vio1 • Tulth.,:-, tho pr 'i>rrti s r.orn pr.lbAhly N r�t di.soovorod by tho 

Joauit missi,,nnril's 11hl'I cnn•• " h:,b:i t of ohcwin;; the hork r trnoo in 

ord r t di�tinruis11 t.h .. ir diff�·r rt lcin·la, o.nd in tln.s r:r-y, th· '

n"tioc<\ tla.? ..,xtr.Jrcly l i tt-'-'r tt1ato o: tha bark. Thoso f thf'!C. who 

ornotiocd o:;irlioiu th n triud c.n infwii�n of 1t �n P. oert.n.in ngue 

whic!"I was o'.llr.Illnn 1 n that part. �f, S11uth ,-,:::t,rion. 

Pm1c..tNd borlc hnd roaohll<\ Engl.An� b:r tho c:idalo 01' tho 

!ovont. .. nnth ountitry 11ntli!r t:10 nn,�e Josui ta powder And r.11:: pr.:111cribcd

for th. trvntr-ont of inlu:n:.dtt..nt frvcrs for ti-u noxt two centurica.

It , • .. not until 1712, 11111t ,. ,rti :;�11tod thnt 1 t l'A6 01' uso only 

for nr.uoo �.,1 n.,t 1 ,r. thor tyoca or f..i\·oro (Pindlny, 1951). Th

1cti vo print1i 11lr,11 of ti,:111 b:.rk "" r.> i:" uit.xl 1.n 1820 bs Cnvcnt..,n 

an, PollLitior (Y.r,;.::i•,ni, 1,}\; ?.\l511ull, .()60). Thtl firr.t knmm octivo 

prinoiploc 'lfOrc quinine nrk'l 01nohc:rJ nu. nthcr t1llcol ,idr. r.ur.:, auperatcd 

1r. 181,6 cuv1 1847, orrl r.h11ut thi:c d r,, thrir un hlloAne 'llido:ipron1 

tJ.Mu 1lout U10 W'll'l"-.

'i'tl"J i,:-p"lrt. moc -.r c1noh -."" tr Js ne tl 

Nt.il+ f\ in tl1Jit' un.'>ri ·1 'l o�lnilllti.,n 1111" :-oa?' --::xt:incti n ai.nro 

vnl "If th, I n. r �ulto i. th drn •"a r the t ,.o-:i. It wa!\ in

�� r • nvnid thir ,. l 1t,rcph, t v,l ntt"'cpt� ..- n c,<\c• • tntr ;duo
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tho tro� into othur tMpic·l r, £ions. Plnr,tati�ns �r the tr�o noro 

cstobli:,hcd in Jnvn and t nrlic, but , ,,rr lo tor abnnr'h n ,tl by the hri ti.sh 

bccau11e tho projoot wao uni1con0t1ic 1. "'ho Dutch Ee.at Indian cnoo 

to supply n.l.D'or.t th'l � hole .. ,orld' a d11l"..t1ind for quir.in,l et tili11 til'lo. 

During tb porlod 1880-1890. r ·oklu1111 ovor pr:J<luc tion led to 
to 

a fall in pricv:; r1rl.ch pravod ruinc-W1LJ>lnntor11. Tho pla.ntors in 

Ji.vM !Wnll6M t 'IUrvi v., t}'IJ �lu�p r,ni\ at tho out�roak of' the occond 

world wnr, abou+ 97� f tll'J " rl.1':, sUPrly ,,. quinino c�., fr�c Java.

Thill si tUAtiOn r :i uport n .. 1n tho dov1,l"lpr:1ont ot tho uynthetic 

nntinnlo.rinla, for the fnct th·,t tb� Gorc:nn& l'lOrll cut off frro 

all 11ourco11 of quinino durinl". the fir�t ·, arld ""r w:.s the 11t:1J:Julus 

which inspired tho intone:! vo search fnr 11yr.th!'!tio :iub11ti tuto11. .Us?, 

:iurln1 the, :iooond 'l'lorld ""r. it "o:; th, fl!'r thnt the cinchrina t-lD.ntn­

ti,,n11 would f,.11 ir,t JapanO!IC h.'lnds that stir.ulAt •d tm Tlritil! h 

ar.d .1.t!!vrict1n .soi,.nt.111tn lo find :iynthotio Nnt'CiOll. On t-oth '.10t-n.sii,n�, 

ht>wo?or, t.lo "n,• wnich pr.l'\'l«l d the itrl tinl ::tic:.ulun r.r.s o'l'Cr boforc 

b. Aet..-i•• rrlnr.inlJ(! or 1.1, ninah nl\ tl"lCl.

Qu1nini.i , 1111 thl fi.nit lllkril--rlrl ia,..lntod t'roc oinoh na 'h�rlc

ty tlfo Fronoh So1Lnt1ot11, C v nto:n Ar.\ Polloti r in 1820 (Ru11�oll ot.a: 

1963). 0th r cojor 1111:tl 1011111 -,r th<1 't,ork IU"O oinoh nin , ttuinitU.ro 
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Th• y all po&:ioc:; nnti.c11lariol pr.)portios nlthour,h t.h1:ir rolntivo 

p"t1>ncios vary .rii:h tho apeci'>ti rf ?lnsm ,-lium 11ndor ce>nridor"ltion. 

rQr example, quinidinn is i;,oro off•Jct; yl) thnn ,,uinino r.ar,inst 

Plasl"odi� £..Alli Nt COU!'I! ( ·•nrsbo 11, l qi, c:.) end PlRl!C'Odi u.- faJ.oiP.'1 I'\r­

( So hni dt, 1q5t;). Also ouinine 1:s nb ut t;r.i.oc �a nctivo ni;n1.nl\t 

Platornodi� relict� t\G oinchnnidino {Buttlo ot.111., 193ti). 

C'uinine N'"nim tba only IU"U" to which r,011t r()aistt.nt .:1trnino 

of: PlA11m •diun rnlcit1al"U;;: arc auao ptiblo. Its ox.act modo of action 

111 not kn<r.1n but it hos b�on :shmm to inhibit lnotato fnr::intion 

It also inhibi t:o sl:voolytio ·�y.:'o3S r Pln::nJrll lll!I i;AlliMOOlr 

• �2 (t!orshall, 191.5). ouininu hall also boon :shown to provent P-

l&boll-,d phoaphcn,u ino�rporntion into R:IA a.n:l l',l,\ by Plna:-ndiu""

£.":.!.lir111011um nnd �11..,M�� borrh .i ( Schollcnborg on<l C ilatno,y, 196()). 

Q uinino hae both toxic lln-1 eido 01'1'00ts on man tin 1 othc. r rni ale. 

l!apt.otod full dor.uc; frequently ccur,1 oinch"-ni se, which jn 1 ta ci ldoat 

t't'lm includo11 n,,111100, hoadAohf'l, onil olir.ht vi 11unl IU:.turbnnct.:s an, 

1n 1 t• r'l"'1 i:ov ro t'1r.zi orin o 11·•J rnr.tr'>into11tinnl 3)Tp+- 11 rn1

dioturl>i:noo:i in h'.1 r'nr i:r-l vi:-i"'n 11ro inoroozie<\ � l.lrn.11, 1�6:'). 
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Ch.,;mioel strµoturo of ouinine.

o. Synth&�io 11ntiD111lnrl11l dru.1u1.

(1) 6atrln:!9uinolip1,i1

The aearoh for aynthotio anti0.o.1Ariala other t.mn quir.ino 

1n1 tia tod by t!10 f.6m .ne <luring tho first "orld "8r lfhen thoy l'fllrO

out orr fl"OCll nll aourooa or 11uinino roaultod in tho production at' 

P1i:,aquin" (l-lt1U!oohin). Th.i diao vl'Jry of pnooquino is f')ncm lly 

believed to bo hnao<l on thll obocrvotion of Cuttcnn and Ehrlich in 

1891 (Thaopaon and fferbol 1972) that tho clyo - ir.othylono bluo - b..'\d 

aoao ob:-:.:othur4poutio of'foo t "" Mlnrin in pationte. Koqiins t.l.ic: 

obaurntion in c,inil voriau11 baaio aide oht\11\lS ffONl introduced into 

tho foroila c,f c. thylon'J hluo �nd ovontuolly rcoultod in th

eynthceia or 8-1\ldnD(luinollnoe or i:-hich paeruiuJ.no oc:irged ce tho 

first cynth�tio anti�la.rial ncont. 
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Al th ugh 1 t htiis rumorknblo nntu:nl.Arial prnr,< rt1ca, it ffAB

I 

unsuit�blo n, o th rnreutic n6cnt in eovoral roapcot�, thO m�tt 

i11port11nt buing it: rPlttt!VC1ly hirh toxicity nn� tt. reot t!"ll'lt it 

hn• \ittl, octiun n tho nisoxu�l ,rythr�oytic fol"!:'!• ?f' ��p:!Mi!P 

fr: loip., l"\.I!:!. ( U vi nr lJ t . 11 l. 1 Q48; :Jo h.�id t ftnd Con tnoy, 1955) • 

of pa:.n(lui ne ffl'lnJ 1 < rlc ff11:1 dcno on tho 8-N"...in°'luir.olin... .n-! �y tbc

end or tho euoon l r.r.rld nar, pontaqui.nt,, ,.. loi::i taxio annl c.:e 

ccert1Jd. Tl1 th l'urthor. ,n,rk prii;,aquino waa 11ynth<;,i1:cl er.d it. 1:. � 

the lo11at toxio nnd co1:t uffootivo 8-a:::in?quinolino t.c.:ited lAl-r'..r.g 

ot,al. 195?; 
-

• 

Chc-ierl structure r,f 81'r:in""1uin lint.os 

_h,f -/1/Y"' 
,J l 

I • I I r . ,�,, 
t' ,, ·�� ' NI .... � J,._

P.:nt.a,:ui n ' 
..

I, /, ., 

• I

.. 

II< 

l 

f I 

I 

I r 
). , ...

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- }3 -

(ii) ,\cridinc1.

Introduotio� of the basic aide ohnin whioh i� onn!lirlor.d 

ossontial for antioalerial offionoy into variety of' hot.orocyclic 

:,y:itoms "Ba unsuoooas:ful. Ita introduoti()n intn tlv acridino nuclc u:: 

led to th•l diJSoov.:,ry of quinnorin ... whioh ie n le onllod o.tubrin 

.\tabrin· c,r r.1or.1crinc (Thrcpson and 77orbol, 1972). Other eoridino 

derivatives woN ayntho!!i .. orl and tried but auinnori n, r. cinined thtJ 

most importo.nt oI thio sr�up. 

(iii) 4,u,iroguin�lino�

Tho sonroh fol' 11ntit1nlarial ni;,:nts suporlor to th, o::d.:itins

noa lod to tbc ynth,isi:o 'If' li-r.rinoquint1lin1>11 of which chloroouin 

ccorgod 011 th eQ11t ot'fectivo 11nd ir!1,1nrtRnt. 

f"\\,\l 11\ I� 1111

I 
rJ"" • - I I 

(iv) !)T.kuthr�ino dor1 vntl v,1r.

Furthor mri in r l"rinl chrlnot.horn)'Y lr,4 t I thtJ di!'o v ry

"If l'Yricottrim!no (daraprir) whi.oh waa found t, b hifhlv 6Ct 1.v 

npin11t blo1d r=c r fln� -\i ron rally. 
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It mu1 roportorl to b11 ecver.111 hundron. tir.: ir, oil 11nt1.vo ae quinine

ng11i1U1t Plnm:.od.iir gRll'lnnoouo in chicke nnd Pln11r.1orl.i_l!!:! bllTi!hJi in 

�io« (Paloo Qt, al, 1951: Singh ot.al., 195}). 

Chomic11l struot.ure ttf tll\rnprim. 

{v) Oth�r sypthotic ca:paun�a. 

Variou& othor er.,upa of oo�poundll n.ra known to po1111011a nnti-

1:101Arial proportioa on\\ those havo boon woll doowrtinted by \'liseloglo 

( 19'..6). SIJOO of thoao gT'Oupe1 of compounds or'O thCJ aulf<>nc.mideD, 

aulton\ls, s�o antibiotics lilco I\UNOIJOOin, t<>rrN!IYoin, nnd chlort.r.:­

phonio l {Contnoy a.n1 Croonborg 1952; iiaulo�lu, 1946). 

( vi) Othor nAtural ororluot:,.

Th':llllpson and Worbel,(1972) roportod in their book that �nly

ono naturnl uttirinl other t��n quinine ia kn01'1\ to posaeas potent 

antir.alnrinl notivity. 

An oxtr110t, Ch'nng Shnn, obtnini,d fr-m tho p/Jffderod rootr:. of 

Diohroa fobri!1.1fu1, has bcl;ln known for i • • 'UltiJMl.l!ri nl proportice in 

China for 111a.ny oonturics (Rua:,oll, l C:o). Pobrifufd,nr,., tho notiw 

prinoiplo in this plt,nt, wn11 11101.ated llnd eh1nm to poe11ut111 ontimnlt\riol 

aotirlty (Jo.nr "t.n�., 1948; Xospfli et.al., 1947). 

•
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Fobrifugi.no hu wo beQl\ iarJ.ated troo l,eawe o� o varloty or 

Kydro.ngon 11pooiea. Tho dz,Jg i II an extrecoly potont antimalarial 

Rgont ngainat exporimOntal 1ntootion11. It hl\11 boon eetiJJJAtod to 

bo from 16-64. til:1011 n11 noti vo a.a quinino agAinat Pln11codium 

gallinnooum in ohiok11 (Koopfii .:Jt, al., 1947) 

, "':) ...
I 

I 

...... ,,, 'l'I• 
Experimontal on.ladal infooti9n in ½b( rRtOry nrdr.UU.j\, 

o., Choioo of o!]?'?ricentiu �l)ill'.ala •

Pl.allmodio paraeiti10 an unusual rango of animole which inoludo 

in addition to an, lizards, birds, rodonte and lowor pri.mnto11 

(Thompson and Worl>ol, 1972). Like moat intraoollular parositoe 

iho vnriouo spooioe tond t o  bo epooio epooifio ond cross infoot:1.�n 

111 not ueual exoopt botwoon oloaoly rolatod hoste. Bray ( 1957n ,b ; 

1958 1\1\d 1959) ehowod that mnlarie poraai tee of mo.n havo .Jnly boon 

tranamittod to splonectanized chiapnn•oee an:l only two epooios of 

simian paraaitos hovo boon tranemittad to rnn. lloril rcoently smo 

11tra.in11 or h1r1nn plnmodia havo boon adapted to sCJAl: pril:u\tos, _ 

oapooilllly J>ln11modj.1U11 (qloipncyl"l in tbo 01Tl monkey (Aotu11 tri.vir­

e,tu11) (Fortor and Young, 1967; Glocan ot.al. 1969). 
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Tho h?ot r:r.y 11111,, influ1.;nco the bohnviour 1f • 1 pr.rn11itr, 

Pln11�ndill!l jm"1fl• 111, for oxar.plo, 13 t1xtrcn ly virulont in th" IndiM 

rho11uts conkoy l'n011cn r-ulAtn, givine; riso tr, R fulL"iMtin1 infoction 

which t'>�nrlily kil:.::, r.l1t11 1a& in i t11 nnturnl h ,ot it ill Nlotivuly 

ht.1nii;n. 

Thn o!l£'ic11 »f tl,o oxporicontol nnir;,.l\l in ir.portont. ll�nlc0y11 

a:ro ox-ponsivo ar 'I. ol'lkT,'\rd to hnnt\lu, th, y will o.int1ut10 � lot of iiru; 

booauso of their ci� . Canr.rloa nro not oniy to rot in lnr,:-e noobor11, 

thilv l\r.i rolnt1voly Q)."l)cnaivl ,nrl thoy nro clullcnto croaturoa. !U.oo 

aro O•'"'='on, ct@np, onrily hou1111d and hnncllt cl. Chicl<:i al"ll nl:io oho op 

nn,\ ensy to hnudlo b\!t thus roQuiN oxtrn h1 l'Ullf v.hioh rnay mnku

thuir u.so inocnv.ini nt. Picoona require much 11p1100, turl<oys RTto 

oxponaivo 

Conaidorinc tho oaao with Trhioh mico ,-n,\ c hicka oro hou11cd 

ard hnndlcd, no hai.·o chL>11on cdoo And chi cJ:a na tho e, ci .nttil 

nodo111 ror pri.J,-, ry tce1..in, "If 11ur dru6s u11in;; !2}.��P.:. horr.h<..i in 

rj ou and Pln:11:10,li'!!'. ;-nllinnoOW"' in ohiok11. 

b. rll\t1ffi.:>rli1.JD1 h11rrh i - ; •Ufl( "Yl\tOII'.

Thu our ri rity "r :-•ls)nt r:ialnrin 01n,r 11non r.mlt\rlt, i\ll �c-�ola 

f-:>r oort.onin,; nnd ovnlu tini; 11ur pro1111ivo nnd ourat:vu rraot11 �r

ontianlorialo i:i no,, r.ic.,,;ni 110:, (rotors, 1?67; l'T\l'l - tn•ntt, 1q67}.

or t ho a1. v ,  ri:.l cpocioc o1' r('dont plnnmodin nm nvc i l .., , , , Pln::�"ldiurn
----

horEhoi it1 tho cpnoi n "'t!Sl o.-r:;ionly uand. 
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.. 

It ir1 boltcvod t, hnvo rnny sicil6rlti e t, hu::::cn plna:odin in £:Onornl 

n��loa�'"lllitn folcirnI'\1111 in por.ticulor. Its aporoccnio oyol� undor. 

optit:lll toopt1rnturJ con:liti 1nD ln11t.:i 11 to 13 dn.ys, 011'<1 r loan 

tro aeoe length af tiJ:o tho sporogonio oyolo11 o f  h\lllt1n plaaoo.lio 

ruquiNs fhr O<T.lJ'lction in cio5qui to(lfl. J ta tis11uo stAgt:a dl ffvr

only in their rnpit\ rytl.:i of c1o'l'"Cllo�ont frxn th!lt of Plnsm·1ditr

roloipnrum. (Ycoli ond Uost 1965). Plrer:,Mil.l!ll r_,rrhoi ruao:rbloa

chloroquin,:i Neiatr.nt atrain11 of J"l1111r tlilll:" {1,loip11l'Uffl in i ta

auac ntibility to U10 nolit1n of aulfe>n,.i;,.idoa, sulfonos ond p�o­

thncino, 1-'nd lil:o Pl":t"'�,liw• fAloipl\T\l'11, it fails to pr•ductJ l.ilto

oxo-erythrooyttc aohir.onta (Yeoll ot.nl .• 1966).

Pl,uimodiu:, b<,r1hoi i:i till oanoidorod ono � tho !"O�t

ooonomiolll nnd c•.nvoniontly harldl11d r:odcl ""'r pri,r,n.ry drus eoro ,nins 

in opito of tho oritioie� rn' Sc'meidor (19�4) th t oortni.n dnlgs 

ouch QI! plll:laouin.t nna proqu.onil pro rolnti vel:,· inoffco ti .,o in thia

oodol nnd oould be ciGeod. Until rooontly, it was thour.ht th�t

rr su1t11 obtainOll in thi.ls DP' ci ,a should bo rot'forNd ;rlth e, re to 

thn p�to m�uu-ie cinoo it woa unonrtain whothur it bulonr,•d to 

\.h( sncu gonuun ( 'indloy, 1951). Howi v< r, Vo>oll nnd loloa,;;' 5 report 

(1965) t.lv\t the pre-crythrooytio oyolo boBro etrons reac�blanoo

lo that or thu prl!:nto renlarln he.11 hdlvod to diepol thi:i doubt. 

In epi to r it:, oonvenionoo, Plaa."'"l<liur. hor5hoi io v ry oon11i ti vo 

to varintic.r.11 in thO 8Xl'•'MJ:Ontnl O">tiditillnr invo'lvacl in 

ohor.-otl1<1rnpeutic , t.udi, r.
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Pr.1onuti,-n11 to b, b11c rvod in thi o ays to"' hil v bo.:i:1 v ry <Jl l r>'l\'i �eel 

by I'oto� (1970). Fllotoro nhich NquiN stcndardiMti n nn 

• 

(1) tlouao __,11trnin.

All strains c,f coua� rr,;, n-,t equally tUllooptibl.J t..l infoot1un

1T1 th blo..,cl i'ot'CID .,r Pl.r.r.1:'-,,lilr' hnryhoi Md tho o urso o.f infr.cticn 
·-

ID(\,\' di ff Jr ( °'1ilun ot. n 1. l Cl�) , 

(11) Sox ow 11ro.

'i'ho 110T r.d • nL;il ,r thu c:d.oo nn' vory impor.tilnt fnouira nhi oh

oAMnt bo nculcct din thia study. lonoplcn ot.ol. (1066) now 

d"""'onstrntu:l. ol �r difforcnoos in thu rooporuo of t".nl•J nnd f.mnlc 

oioe tn Plnr.c,ooJ.!!!l �,on.hoi infootinna. Thuy hn\!O f.ound tlvlt thu 

rosponso _,,f !'on'llo nni.r::!ll:i to ohemothC;rnJ,y IT'DY vacy (lt rli.fft.)Nnt 

t1�oa durir., tb,:, 0011tru:: oyclo. 'iielldo ct.nl. (1966) r,ho11vd th, t 

Clio<1 ton,! tn boor:no le1111 11ut10 tiblo to P1Ju1111oili \L., borphoi ir.!'t'otiom 

with ul\•,ancini; nro whil .. mio<.: l!Q&ll.;r thnn 18sr or·• t10r.i dit'f.ioult 

to hnl'Yll • Honoo nalo e1ice r,oichint; botwc1on 18 ""d !2(!J:I nro N£:lU'(l.;d 

(UI 11ui t, • f'lr r-:iutin 11tui\io:,. 

( iii) C:onc· ni ttnnt i,.r-,ctionn.

Sert 1 tr 111afor uf blood u.sunlly cnu:so:s int\'ioticin with };pory­

thr,1ii>on o.,oc, id� .:>r Hnonobnrtonull. nurlri. 1'ho typo ,r infection 

onunud w1. th O:t>lltllllliru ti;d f'li)lltn diu., . .::..rrh,11. in�ulu:;i r.n·,· rliN'or 

o ns1,lornbly rr'lQ tl11,t. prllduoorl by the, oxpenc. ntcl 11 c1 t tl no.
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,·, or.0pcti tivo acti m nf !i:r-uoonidus has boon do5or:l.bo l 171. th 

�l11.11r.indill'!, h,!!_I'.�n-:i,. by Y.r<:ti;ohcl4r {1965) and by Peters (1965); 

and by Babo3in r_:z'Wni by PuteT3 (lq63), 

JloonraphonCl!:lino (il/lB) hna boon u:.ocl to cur..i Micu 01 .::.ccocoide8 

(P<.ittirs, 1970). I.ere r- c ntly Th�paon o.ni! '3oyl ·I\, ( 19661 hnv .. • 

suocoa�rully usud trivalent nrsonicnl oxophunaraino h1drnohloridu 

to oloon �l,,r�odiur:: bor�hoi nf 11ii!r inf•ctions. 

Pot�r8 (1970) haa augr at•Jd tht\t the pro:-onoo '>f ·T rvthrnr.oon 

c-oonii!cs should nl•r,ya bo auspt-otod if '\1\ undue sonttor i� obecrvod

i r the par-.ai t n1 n lr-.,., ls of' untr::n t ·d o ntro ln OJUJ!'..Rl8, ri th only 

set.ea rooohing .ho rinticipatod numbers. 

(iv) &nrlrnmi�nt nnd di�t.

3nviroll"�ntnl oondi tir,ne such fd'I ttc� 11:lrnture nnd the stress• 

of handlins =Y influonoo th, course or infuoticn l'l'i th ?l11smodi lr.!

borghoi. Lack or inaufflciont 1ovul or pcro-rutlno-bcneoio ncid or 

folio noid in th<. diet cny bo roaponaiblo for o lcm lovol of 

r,nro.•i ta::d.n (Poto1-::, 1970). This onn bo r1>cti.fi rl by suppluccntill6 

tbt1 diot ,ith P/..DJ. 'Jr folio noid i.n thoir drind.nf. 'lfnt: .. r. 

( '1) St[(lin _ ( J'IIT!3lli t11. 

Th!J etrnin of J10Tl\l51 ton uevd it r.1110 1 p •rtMt Md tha oh'rl.co 

dopond11 on t h r1 q11.i r<ia n1.11 ,r th• <1,:paril:!untu1·. llut i;..,nornlly 1 t 

1• knmm I.Mt. tho ll'oat. c naiat nt roau1 t.a I\N qbtaillod rl th v rv• 

t>ld n• rnirlll t.h- t. ltnvo boon c113 nt11in..itl rnly by blood rnaan,;o ,md 

t-.nvr loa t; th ability l rrn luoc ,:iu;i tooyt :i.AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Younccr stniin:: nro lrbilo in thoi :- roapon�o t vnri•J11:s druc:i

(Potur11, 1968; 'liE;,.;•Jns n� r.rl)r,ory, l'.)·,Q) 1 1\Jli hone.: mny c;i.Y< 

dii'foNnt rcaul ts, dopcndinc on tl o tir.u r1hvn they -iror.:i cu:pl::iy<.1-d • 

Old lnb rat ry llt:-ai.ne tcnil. to i.noroasu 1n th'li r :11•n:1i tivi ty tonnrda 

all notive oCClp'>unds rnd b�noe aro Qoro suitublo ror netecting low 

lc,vJl11 of onti.n!nlarial activity. 

(vi) Othor fnct,..ra.

Th� suoouSft of tho onurse of ini'ooti�n dcpunda d1Notly rn

the ini'c.otint doao (Wolldt t.Rl., 1966) ru,� tho orroctivo dose of 

o sohiz,ntrooidnl dNfi dopenrls on tho inton�ity of infection nt

the tir.o or nrunini atr tion ond. th lovol nr irll"'UnC re11p,;r:so tJln t 

tho h?st haa dovol"Pod nt that point. It i:1 tharof�ro ir-poru,nt 

to W'lrk with suindorrl.i11on inf otiv .. ills<' lovol. Other f,,ot :ns 

"hich r:.ny nlao uJ'foot the o :Jur:10 'lf in!'r.otion 'lnd thoro1 11TO hnv1; to 

bo o tnndl' rdi sod aro 

(i) 

( 11) 

(iii) 

(iv) 

(v) 

( rt) 

the ti00 ro1uirod in proporing inooul.Ar. 

rou to '>f dn.1,; ar\t!-..i ni at r · ti 1n 

ti.ll!inr "'f tho finit nn.at! 1loac 

frJquoncy nm duration or arlw.niatr,iU.an. 

timing nf t.umlnntir•n ,f oxpurit1ont11. 

tcohnit1,uua or ro111Un;; blood r11ma. 
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C Pln:i::odiU!!' p.nllinnce\lll' - chiol.! a,r"=t_.;.Q. 

Pl.A11111 ditl!l! 1tnllirv,otur.i 'lfl\S d .. 110.:>vcrod by Sni:;.pt in l< 35 

( Garnhom, 1966) nn1 hris since bcon T,irloly used in oh9ll!Othcrapuutio 

studi�a in Qal.nl"i • Othur vian malaria rornsit n nr known and 

no onotypo is c nsidered suporior to tho ,th,rs. Fut navcy(1963) 

ond<>rs«:1 the us<.' �1' Pll'f'e1odium i;nllin"IOAUL'I 1 n ohiolr:1 hocau:,o of its 

Nnenobility tr, 11tucti.e:; ,n b ,th blor,d fnrr.: • a.nd ti1111uo stnr-011, rolnti.vo 

onso of vector nspeots onn apnroz ,ito supply an� llUOh hoat oon11idorn­

tion11 os cost, nvnilability l\l'l� fr-Jodooi fr'Tll olll:!plioatin� intor­

ourront infdotiGnll. 

6 In-vivo tcohni9uos for to11tin5 dt\J� �otivitics. 

c. Pla:imodi\11:1 bcr�hoi - mous_ syotC!I\.

'l'ho moth01ln nnployin,: I'lnsmodiut:! h1.,r,;hoi in ciao htl.vo bor,, 

reviewed by �i5ologlu (1941>}, "'hurat n (1953}, Petara (19� 7•} 

11nd Potor� ( 1970). Ono of tho fi.rst peoplc tu ,.,stnbllsh a standard 

tuat for nativity ngninst blood fomr. wa� mha:rst n. In h�r te5t, 

albino adoo "ci rhl ng obout 20t:,:1 ,r.ir.:i inooulaton f.'i th nbout . -15 mil­

lion infoctod rud bl�d oolla on DO ( that i5 \.ho rlt.y rm "hioh th)

eiot. �·em infnot 1}. 'no�· "or" tronlr)d by ar:il t'dcim11trnticn of 

tho tort o 'l'!Pound.11 onoo dnily r�r four dnyt' stnrtinr thNo or r�r 

b.:UJ'a•et'tor inf-:iot1 n. l'arn11ito count11 wor'\l IUldt �n "lood fi.1?'111 

mode rron tell blo.Jd un D.L, t1rrl I'I .£, in both oontr"l!'I 11.n'I tront1:d 

cicll. 'l'bn rdnlou_-, of'!c,ot:ivo 111\ro wr,11 ettninarl 1'11Y.-n too c:- nn of 

loa11 thlln l' 'lf th ro,l oolla 111 rarn11itizod. Tn hrr ,.,.,r\J Noation 

or thic c:o!ihod, Thur:.t rm rn,•e tii::t.ll r !n ,cul\l::J of h"lut r,ne 1:!ill1.on 
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pnrnsitized coll� end crr-r�asod trn mininu:r uN'eotivo doso ,s that 

nhich rcducon pnrasitwin 2� or tmt of the oontr�l (:huraton, 

1950). 

I ')St ,;if t·1 > cothorlt1 or.rloyod 4.t r W"l'il beset\ on thi"° ronural 

principle m.th S Ill''- •:orit'tiJns. �chnoif\or et .cl. ( 1949) ndoptcd n 

difforont orit,Jri"n f:,r 1.xpr,•s:dnr. their rJsults. Thoy adopted th 

!!BD which they dof'i.nod oo tho lo,ioot dose th�t dolay�n ttl! sµpeArunoe 

of p�rasittjmia in 75f of tnoir nnicols far three doy:1 after the end 

"' treat· �nt. They treated the micu 11ubcutnnonuoly n DO,D� and 

D �. Rollo ( 1q52) nnd Sidrlon:i ( 1953) orloptecl tho �D50 iMtccd of 

� e.a thllir it, oaur- of t>Otivity. In Inrlia, l'ri.shnoswami ot.nl. 

(195�) olaanifi<>d their results as Closs III (Chro.c .1 oure), 

Cla:ie II ( no nonu1itoa i;con r�r tbrv-1 deye o.ftilr the and of t:r< at­

mont) 11n-:l Cln II I (no uN'oot). 

0th r �rkl rt. uood thf rlni!,-<liut. cotht>d in r.hich treat nt 

,:-11:, :itr.ri� :c\ tho clr,y b fore 11nrngi tee were injnotod �nd c ntinu Id 

for eix ccn110cuti vo dl\Yt! l\nd lihl'l'l e111onrt1 wcN pr, ]'1111'\.--d en tho N.fth 

doy nftcr t.hr nnir!.,111 woN 11'\f r.tcn, DAn-i,w ot.nl. (!952). 

Thurot n' 11 toet. ".n,J lh 110 of "ln•lr workorr n;.inti n-. nt "� 

h!l,·o UlCI di:1ndv11ntat:10 thnt th:ly cnly dco"nalrnt.ti tJ, notion .;)f n 

o4Cpour.r1 nn lho o 1no ,1f 1nfuotinn stl\rtJnf' At r tire nhon parnaito­

r:.in in �inittnl. 'i'huy gnvo no in,licnU •n ,r t:i action in owl"O i� 

t n.,y ror1111ito--d.n r it.c nativity t crndic t fmraaita5 0 lotoly. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- 44 -

tn omur t� ovnro ,1 th?eu droubncl.:o, Pct1..re ( 1,,r,, , di t"crc;ntiflt,.,Jd 

bottrOOn "11urpJ"\lllll:I VO t,.cr,t." nr"ti 11 tlaornpcutio t"rt;.". "'h• �y r •i,!.vli 

t"llt f-,llcmG tno 6cnornl lln,11 "r Thur11t'ln'I' c,th'-<i. Ir, tl't,l t n-

1>ontic tost, t.r. l\trrint nt111 ct.tirtod nnl:, trhOn �ho rorad�a ir. the 

oontrol nnilUllo ronehcd l� fr� ,1h1ch � the l'JUr.'� rc.�eiv<Jd e 

sinclo daily tNotrent r�r fcur o�n11ocutivo dnyc ("', tr> ':L ir.cl 11riTC). 

tT:o pnr,1.-ot.or.s. Tho110 TIOTC! tm dep-co by r.bich th:. uit:ici�:. -!. 

inore1111- in f'lr.inito:un between T, nn'.l. TI.. h'.'.� been d pr-3:it 1 by

�r-,atr-,:1nt (1111 compar!J,l r.i th tm rit" in c ntr.ol lonl: "ur:.r.. tb;

aa.ce -�ri ,a) o.nd th' nu:nber 'lf dtiys ( if n.ny) t �t t:-ea.tcl c!cc 

r.r-ainod onrnai t.u fruo aftor th()n 

ti�� of irolOO lovel. 

• -hO latt r

Cno r thl 04j-:,r 1\iandvl\1\tn,no11 ot thi:s !:'Ot...t-tld ace � t:,

P .. tt•ra (190b) ia thu iu::ount. �r vlrk ont.ailc1 in� dn,:5,'q 

o7.l!D'dnn • 1 na of l l nil T'ld.oh l <>n l)JU.CI\ la boc 

bci c nt.i nu d r,.,r i th r on s moti rd t. r n:-:i l:ot • 

, ri.,., r tu:io. Ala in o rt.Gin drur-rosi11t I l 'Mt"' raru1t-1a 

iriOl"c&II 8 y ry l ly r..rv' y tl I l l l • 

l..1·�'."Jflt t., j • nl1" -\ v1r " r+ � tr lu r r: �!I 'I.

"'l 1rl y I' t • .r t'Of\ nin ' t � . t' i I � l t 

l 'I f r- r r, !lL' ru tn I Ii tl t • t. N C n &r:I(\. 

UJl11'11J, ml r-'qUi I ' l O rl I "' \I r: C'I I � \ \. 
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l' • Pltlsmodiu.".I r.lllliru•cc>um - chick 11y11tc,n. 
-

Tho pr:xi11dur-::i 1 or teatinr, dru,::o egninst Pln11r,rirl.iu_rr rl\llin11oour.1 

1n ohio'<� h:">ve b• on rluccribCd by D11voy (1q4�) nn(1 ndcpto(l by othur 

fforkel"s (\71:ielnclu, 19/Ji). ".'ho pr o lurt on'l,c.ila too uoo l'f tJ?\;up11 

nf t'ivo o-r six 6--'J.P.ya •ld ohiokas in ;;hioh in:fectio1111 cLr!l im.1:1ocd 

by th intrnvcnou� inJ,ction ?f nhout 50 nillicn prrnsitir.cd culls. 
0"'he ohi.oks aN lcort c.t }2 C en c :otllntlArl diet f'r�.:, r,f nntibi l;ics 

ns thasr r,,ay int rrr..re m. th tro pr ,,;r 11s of in:fcc l i n. Tha arue-a

wore p.von .,rt\ll,.v 11t6rtit1G r.bout 4 hcurs ai'tor infecb. n. "',-ro 

d:-isf'II woN givon 'ln � oh of th� next three dny�, bl®'1 s=e11rs ffero 

proporod on tli.i nu:.ct dQy eft,:ir tl end ,-,f trontccnt ( tb:Lt is :firth 

dlly) and tho pcroontngo of pe.rnaitizod oolls nos Jotor:tinod by o.xnc::i­

Mtion of about 500 orythrooytoa. Uasu.oll,y in th'l untr� ted cint::-als 

th& paro11it Oll".'in roao t" nb11ut. 7<Y,... •.n irT"l ".Ull\rit\· ir. th<: Fll!":1-

nit,.cln ':'If trcatorl chicles occpr.rca r.i th contr�lo -ny indionte> 

l'l'!rfinrl drur net.ion, but i rl.efinito 11.otivity is Nfloctcd in c �h 

lrr.wor count thnn th:ll 1f tb c<1ntrol11. 5uoh tost n • pomits 

0.11110 l!llt!'. n t of :.l11:irt-t ._ ro cf.rcc tn on nsoxu'll hlnoo t\"ll"C'. ·, hut th 

n1110£i:......,..n!. or l nc-tom offoct11 or oro<\101 ti -n f blOOfl fnzr� c.n:1 

be c 't:lpllontud by t . .: 1ir1111un00 ..f IIC!C n(\n.t-v ti11 u awc:;oe. 

o. 0th r 9rj 1.,,r-!n u1101'11l in .:!.l:\'[ 119Noninr.

�ohnu 11\0 r ( l o,;a) hnvo 11� tod \-r d r 

or1tar1o ,. nt1vity in �nit I\CU' on\r • Jar '1 f u l tt- t t

• .  norc1t • , 11 •it \l\
porrt.urv roll 1n 1r • nt.ud �10 with tt 1 ,. 
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on-l th(lt eucoo11r.ful thurofY pnvcntod trdc; rllll, 1' t-1,.rof,ru

rooordod bndy tt1:r.pcr11Luro daily cu1 ricll is th, 1;rythr->0yt,0 if'. f£.�tic-n

r1:1to nnrl 3urviv1,l tire. Sohnuidor (19r-a) ol110 r:,;c-,rdc-l th tho

body tor." rr turo nnrl :;pli:.on ":'Oi,::;ht. 

'.:, vor4l r ,rl(, 111 hnvo 11ho•m tht t onlarin :1 nrccti'l:l:J cauao 

veri<'IU:< hioohoriicol ohzul6o" in tl11 tr�t. . r in:ltnncc it 0011 �ecr.. 

shorn thn l; durln • thr- oi,urno of vi vnx ..,r fulcipcru.:- r:.nleria, S"'::U:: 

elbu-..in iiccr<>nscs, (Rnyd 111,d Prock , 1°L l; r, lo "I 11 Pr r:; n, :!.!;ll.;; 

Tr.ylor Ot.ol, 1.49); 1 l h�l l"bulilUI inONASO (�aylor ot.l\l, 1�9); 

nlphn 2 glnbulins ooca:it<ionsl ly , .. crcn:i-:: (D:,lo am &-.rson, 1945) ; 

An<'I 0'1ml:!B Glnbulina incronsc (tunn gt. l,, 1q66). The bot.a 

-1-,hulln� shOll'o-l n.., ccnr;i�tont chtln ·os (lunn ..,� .-.1, 19�), �t,;.

inert'" sea nn l dooronr. 11 in puooso hovel boon rcr,:irt in 1:1:r :- -"!la­

rio derending 0:" thl Ct(160 if tho cliB•'"-IIA nt which tb:: },l � ire: 

nxn:;ino1' r nd on tl-c scvurl ty of tho in1 otion. In in!'<leti • .,., 'It::. -r!:. 

Plnll!!'""liu-i vi,ll.� c nil l:!:n!'rrn,liu:\ f11oir"'l"\n ,, n.:io in t !"\!:' µuc • 

lo vole durl ni:: "ovor m,a t,b11,)rvod (:ul. n .111\ l not -mi t: , 1 ...... -�). 

l'oro n>onntl.y oirilar bi ol•oC"io."l ohll.ni::ca 1mv ... b,;: n �ac� 

1 n ,,t.ll'lr nnle1tllD int'aot 1\ on th -1\l rla ('I mai t . r "'r inatNl<' i.n 

mioo inf otod mt.�, l'lnm liu111 h_nr11l)ri, Jlri·rr ct,t\l, (l� ' 

l,n rv ri l!'nrko-'1 11lt. n td.rn11 in lnvo1 .-:- t•'31"U.""' i,, .. ,t in•, "'h"l\' ,al� 

rapt>rt.cd th'1 t rJnn lrt11t 1\ i.\th l'ri a,1,uno 1\i'fll1-.:-ph t rl,.v 1n the 

c•,ur1111 o I' inf' o li n pant. nf I ho BI o nuN\ v d l\:t oun \ <' nic' l nnd 

"n1111 pr"'toin I Lt n111 r. t11n t\ l• r m 1. 
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SadUll ot. nl. ( l SS5 11111! 1966) nlno o�u1ur.ri;.•t si("nii':ionnt 

bioohocl.ool olv'ni;o11 in the ,sllr\lC! ,r i:tioo infected r.i.th �J.!!:1:--:,dium 

bt1rchcl. ,,hoy r!)portod r•nrke-:l nol"' !l"ll in seru"' rlutcmio

pyr"UYllt'l •r,ins�inns" nnd eorJD rlutrui:ie -,xnlato trnnsominnti,, AA

un,-ly no two dnys �rtcr infeotion. Lo,c r 'l\otin,1,; l!lucvso lcvolis 

oocurrf � in hcavil.., inf ·ot. d �icr �h� }n c. .-odur:ito roduoti nn in 

cl]Clllin phosphotoso And nlbu=:-�!t vnlu• s r. s oheorvurl. Othor 

hnn, a obanrvod inr.luJ� ir.cr�oeca in �SP rotanti.,n 11nd por,itivo

ooµalin fl�ccul tion r�notion. 

in t�tol pr�toin:, non-�r1toin nitro�on, ph,..cph�rus, rlobullns, 

bilirubin, onlciu::i ond scrno othor oetnls. 

Sn Ul2 flt. o.l. ( 1966) h"vo ror-rtild ohanGt'!' :ibilcr to those 

obsurved 1 n nan on1l ciao in r nnkoy:; infnoted r.i th !>ln:1riodium 

r alci .,r.rul:'. 

11nt�lnr:l.al pr"'pOrtiu-, i fen of t.h• obc vc biochoi:donl chan{;OI!

"ore used. 'l'hocll ori tcriu oro ,1 nim tot 11 1,r.,t-..in, e ... ru:i pr�toin

rrooti ,ne., :ic.l"r 0luoos1 lovol, " r,i:n g?utrutlc pyn,,1/n to t rA1U'All!in..'l5C 

(SGPl'), Lo•Jcino �ino pcptid 11r (L,J>), ,lknlin i phoc.phllta110 nM

iJi ll :rubi r:. 

7 In-vi t r tn4.hn\"U"t 

Eft'brt II t!'l dovirii: onn1Mntj"'fl!\l in-vitro t•t•t prncoduNS 

for th lnrro-11onlo ,vnlunti ,n or rlMJ, 11 orninat naoxu11.l l>lft,::id t'oma

htvu b,•cn llnd tud hy th C'll'll'lC-rl ty c,!' th 0•11 •ur, �r,:,o, n�11, :11'­

ohi lltr t, 'ohi .. .,., aub�t11.11ti11l ,sn ,th 1·,:,r rr,lan,� porioda nm
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• 
r. tU'li � ha,., haw v r

th" look c,f !\1.:fi n• r1 cul turo i:inf\in.. : f

bncn ,l(lno. "'hll ·r rl 111 nnrMOt ::-s Tthi eh hav�· b.:on • mploy,-d t. nsoor­

tnin whoth r p• rl!Si t;.•c h-tv.:i !'•Jrvi vo,1 o,:po:iuro to thJ dru"'s r.1-0 

infec1.i•tity of ti111 pllrneit. •11 to oloan vortcb:rtttc h :.tn, c.ff,.ots

of druF?!' on morrholrt-;y, ,T?Tlth nr.rl rCJf r wotion rJld Llao 'Jfl c:otc.boli o

l'\lnotion:i. 

a. Inf.notivit:,

Thirs inv lvas incubnt.ic,n of thu pnrn.si tu Vii th J;n.,wn quonti ti e

of IU\tietolarial dru1,a r.nd inJ.iotinc tho in:>culuo into fr>'.!�h eni.cal.!5.

Tho d,1gN !' of pnrn:ii t1.1ir.io prnduocd by eu.ap.>nai •D5 f orythrOoytos 

with d,r\J; s nrl tr o ntrols r.ro th ,n o opoNd, T,nrhust (19661 and

nrrhu.:,t BIYl 'FohY 11(1966) roorcD:t.nded thnt. the roault:. 011n bu ba:icd

on lhc tioo roquinrl f.Jr pnre11itsmil' t" r-ncn � lovol. Thi:i

.,-tl-� 11'91! ueod in atudiua by r,r ,nb rg, t .nl. ,(1951), ':nyl:>r t.al.

(1� ?) nnd Jo5oph11on ot.Rl. (195}) with PJ..n�O'\ium_ rnll n:,ci•r--. -h,-,y

founl\ l.hrt ,Jru e or}'J.oh fll"O offcnti vo in viV" n ,;idnst l\ll ctC'� s 01'

11111:.JruAl r1 vol'lpm.Jnt 1 r. tho blno<i r. ro noti v • S\lt'h d M.16' flf",)

,-hlorOtJuinu, 'luinl ""', quinno r-' n rnd n'lphth�uin"nils.

h, liCl"]'h"ll I iol'll rr1•Q�t:,

l'nJ:Tholnrionl o ll/N6 fill I\ Nfl oti ,r, f' th I 

16 l\ifficulfJ 1. 10 rt 1n ""1 o uli\ � rr nr,ue I\O parft:11 t :r. t'."'\. !\i •,l

n1 t.h dn1,r.n nirt,t ond r � c.ol'Jlh"l, 0111 et IU\/ e ,t' r t th � 

ll1Nct.ly hr \I h1. b al by th �r, ( t r , lt\70).
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o. Gr-r,;tb ond Rupr"Jdocti,...n.

In this muth d thu pr 1Froos of oulturos ie Ju�gud not )nly

by .,bs�r,otion if ,rphological domAgv but t1ls by lab,•riou.s counts

Thus 1llack { 1q1.6) f ,und the t proqur·.nil nrr.,st ,,l rr,r.:-th at tho •1arly

schi�ont otnflll nnd s\uf'onllJl!idus, A littlo lc,t ·r lurlnr ohroontin

divis1 n nt o:.rtnin oono'>ntro.tion!'I. Gionon et.nl. (1966) fnund

tion:i of pyr·im11thr,clno. Jn thonr nwn oxpcrlr.lcn ts, Ri.uomnn .::tv.l. 

(1968) found tnnt ohl�r quino or quinin, inhibitod ��turnti-0n of 

tbo 011rlioot s t", .,,. of f... ralcipnru.� ,>,:poo.:d to t;hG':\ whil, oyoloq\lt\­

"il did not inhibit >r-·sohit,,nt istnr 11 'out l :d to nbn:,mnl appucr-

inc 11ohi:.1nts. 

d. Rinohom!opl 11tu<llo11.
-

All onfuf!lO.ril'l drusB inc\uo, I\ nU::!b· r of cctabolio ONlll£iCS 

in thJ poralli toes by intorf1.r' n1 ·  with one or moro of tho!r vi uil 
cut 

I roco1111 11. Suv, rul 11tudio11 hnvu boon oiwr.i. dL-1lJn.l! this lin • 

m�tnbolio eyat,,m:i oonow·rilntly ,u-o boing dovol'JJY .. (Conodollo ot.al. 

1cr,r,). 1ru& urfoote nr,1 nsecs110d hy inhibition o .. ol,.nc su oon11u::!p­

t.ion, loot" to pri>duciti on i.nri th ro lo�:. ..,r r!'f' aoino acido 

"-urini; I\ ono-h�r inl'!ubrtir,n r,f' !"l.rP.?:lt>riiur. �irchei inf<.'� t,� r:1t 

nrythrocyt ,11.
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Rffoct of dru1:s en synthosis c,f m:;, ond IX�/. by Plner•'\oi.l.L"'I ,-;,llinnoeu'"'

in ohiok crythrooytos hrvo boon :1t11died by Sohollonl-orr- r,ni\ Cootnoy 

(1961) wh., foun-l thnt ohlrir�ouino, quinocrino nrrl quinino irah1hitod 

aynthoois :>f both �;.\ and r-;,i., 

8 Cli nionl trlnls _n �oriitr l p tionts with nt1tu1'":l\llv nopuirod infnotions 

o. Solecti_nn d' pntiunts

In svlootins ��ti,ntG �uit hlc for olinionl trial�, it 1�

n"oossttry to ,listinc:,Uiah botr: en th�i:• �ho c,r.1 nurtinlly protootcd 

by pr vi,:iusly noouir-1d iJncuni ty nd th n"n-iirauno patient :suf1'.,ri"6 

froc. his f';rat nttnok :'!f malnri.o., '9 11ido8 it 1.5 o.lso nccess .ry to 

distin,:uish ond 11'\ontify too tyro o Plcsrodi1.C rusponsibl\l fo r thil 

disouo. Tho n{;O of th:J patients must be, takon int o •1.n.do�t:i.on. 

Cbilfirun botwoon tho nr,ea of 5 onii 15 yenrs n1� o n11idorvd suitnblo 

for trinla ea they ahem n hirh do/jro.:i or unifonu ty nnd nre c.ftcn

ce.r1 roadily c.co .. 11siblt. f•,r olinicnl invoatir:!ltion['. ul'i.'cc-C�tt 

( 1967) in ollniol\l t'rlol al' arc:u nntiirnlr.riol t\ru, = f und eohool 

children Otit �uit hl • 

b. l'ar,.,. tor11 'l!' t'ul �n n11r. i,11i.n ttn .. i nl11r:ir l nt'ti ,.,,

Pctora (l<ryO) r..ar-c.�()n-lod t�11t n ::uitnllt> lv1tt ry -.r rhv11iaol 

�nil biooha:-10111 tor• e ehnultl 'h!! r.J'T'lill'\ in �01' rationt in onlor to 

Qbeone r ,aoib 1 toxio arrec t 11 ! n-.. ccrpoundo b 11 u� ,d. 
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F.ffoct of dru1:s on synthoei II nf m: ·• and t>:l/. by Plns,...,niu.., r:1llinAoeu,., 

in ohiok ,;rythrooytos h"v" boon i,tudiod by Sohollcnbor,; r,n!\ Cootnoy 

(1961) wh., foun'1 th t o�ll')r ouinc, quinoorino nm 1uinin•) inhibited

synthoois of oth ;;;\ nnd r.t,J..

8 Clinionl trlnls .n hoopitcl p tionta with Mtunllv nonuirod infections 

o. Soluoti ,n .r::f pntiunts

In solooti�g '){'.tiento �uitohlc for ollniorl trial�, it i! 

n"oe1111,.ry tn li11tinr'.\dsh b ,t-::- , n th f.' r,ho oro nnrtiolly pl'{'t ,at« d 

by previously aoouir-lt1 imcunity nd th non-im.uno patient suff--I"1n6 

f.roc his first ,.ttnok �r ll'l!lnria. B 11ido11 it 1., nlso necessary to 

distinr,uish ond idontif'y tl'c tyre o Pln11 odi� r.:11spon.siblo for tho 

diaoaao. Tho 860 l'lf thl patients must be. tnl:on int o ,n:11don.tion, 

CMlt!run botr:oon tho tisoa of 5 nnd l'> yenrs n:n o n.sidorud suitnblo 

for trials t111 they sh""' n hirh d.irro of unifonnty end oN r.ftcn 

cor1 roa?.ily r.cou1111iblc:. r ,r. olinionl i:,vo11tirationr. 111':'cc-Ch:mtt 

( 1967) in olinioAl trlcl tif arc:.i nnti�nlr.rinl �� f und cohool 

children �oat cuit hl 

b. Pnr,.I" ,tor� u_r- f'ul in 111,r ""'in rntJ nlnrlrl noti ,.,.

Pctor11 (1"70) l'l..orc::cn.,od t.h11t 11 ::ui tal ll" hl\tt ry �r rl'l\•tiical 

anll biocbO:-ionl tor!..e choul1\ h!! "Pr.lie-\ in iUlch '('!\tiant. \n orlur to 

?bi! r,,e rnaeib l t:Gxio c!'rao ta f n 1111 0 poonllll b ill u• :'(\, 
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The prosre�& of th13 t"alPrin inf• ction i tsclf · oen bo ,iud1 <id by t� 

potionta olinionl pict•.1re lik<' th · body tomporaturo l'J,<1 pulsf', 

Th-, degNe :,f : ,r.:i.aito:tit\ found in the pt>riphar-.l blood should 

nlso bo notod, Bi'lChtmicnl tosta sir.ilnr to those �pl ye� ir the 

primary -\nu, tea tin,: in do� and ,),:! oJ-:o ofln 'llrio b" used ir. thir 

ttJst. 

•
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l Tho l!udicinr.l Plants.

- 52 -

C liAPl'BP. T7/0 

:.t ..l'ERI /.LS

�h� dnti�alnrinl propurtie5 of the f-,llotrlns oocunonly uecd 

modicinnl plants wor� invP.11t�sat�a. 

Bctnni01tl Nt.C1u 

ldorindo lucido 

Abtonia boon•Ji 

Bnr.:�tonl! Trilo 

Pnttt?rn tlooit 

J.1111-li nchta indicn J..Jm. floor, or llnrgosa ';l'\lti

Euen�n chlorsnthn

Cj�borosori citrntur

C11rlcn pnrnyo 

•�n,:ifcrc. indioo

Peid11.r' �o.\nva Linr. 

African Yollm:- i,'o'Od. 

Lemon gra113 

Pnpnyn, Pnwr.ni1 

Jlnng'l 

r.unva 

• 

Locol IiMO 

ONITO 

An!U'oyoj,: 

D oi:;onynr-.:> 

,wopn 

r.o�,n fT::155 

Ib r�

l'nn,::o 

C'rtt 'IYI\

Th plnnt cnt.cric 111 u!lod in thi II lltur\y wor<, u,Ut1.lly b "Ui-}\t 

locally fl"X'l oi thor Dul,b-: or Obn '11 r.nrlcot in Jhni!M.

2 111\lt\ri{ll Pr,rnr:rj. ��

! E!. r.�o,\iyn h rttl1 ,t.

�>.111 'lfflS t tr.tn I rr,,r rr-.rooe"r , .. Jor. � Qf th dornr n't

f • ll r. �c l'>r.Y, • n1 v 'f"tli ty 'If lb'\dftl". 1 t h!in b4' r r:'lointn.1 .1 in 

i'lll l y kly t1T1m."or f"l"Ti inf, et 'I :lo t 
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� PlH�mcdi1.1t gnllinaoe1.12. 

Thi.a nns �ot1dn�d fro� Mr. 54r6onnt of Lonion School of 

Hygiene And Tr�picnl l'o�oine. It war. ir.aintninod in r.hi to logh->rn 

ohioka by weokly trnnafcr froc inf otod chicks to 6--<l11:,o oloi ohiok:i • 

� Ples�odiur.'1 foloipnT\ll:'. 

Thi.a 1rn11 l'btainod rr::-c1 tho out-pntients rlepnrta<-nt cf tho 

Uni v, rsi ty Collof!D :'c.nohinf tlospi tol. Jt r.r,s uaunlly ohtain!!d ftvi­

childJ"J" 11nd,•r tllod 11go of ton. 

} B�ri. ,ntal Ani.l:olll

" "i 0

All>inJ clco, l>lusoulua aru,cics, usun.lly wc.i0hin� botwoor. ig

nnc1 ?'J�e "er,, uaotl in thia study. I.a nuoh ns pe,!!aiblc, cicc bo­

lont"i ng to tho ciM<' li tt.cr wcru aoloot, d. ··ho cioe �ert:i :iuppllc-1 

by tl o ?n;�liniol'l OYpurir.unte.l aniruil 11;,u11,n r1f thll Urd. v ,r:;i ty _,.

lbodtn. 'ih,1y 11 ru kept en tho :-.tnndord atook diet obtr.inad free: 

Li ·1011t-'10k Foods Coopnny, Lnt ,a. 

6-rhytwolrl. 1thi to le11hor.n ohiclca woJ'O used. Th<r: w r. � t3.l.JWd • 

fr-oc 1.ho .. �rir::-:intnl nnd roaonrch fnm of lbacu,n Uni v rei t,y. ��, 

w ro k,ipt in c j"Oe nt a conetent ttcp0rnt11ru of 32
°
c f\1ltl f \ ""

c.ntibi tio11 l'l'\le diet btoino� 1\111., 1'rm tll" oxp r1 mt"l "In•
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I. Diut i,f /�nlD,
-

I\ "io ,

l/.icu i,<.ra t'.id on labor o,-y ti.iflt {oioo anrl rrt) :-uppli ,1

by Liv :it-:,ck Foi::-!. LiJ"itod, t, •tl" • "11t. di, t nrr.tnins nb"lllt

21,0 p1·r,t�in, 1,.,(1' �ibrr r.nd �.5f. oil r.auo 1 �oc the t:oll °?inf 

ingrodio ... , 

ciaizo oolossee, 

i;uinen oom 

iddlings 

lfhnlccool flour 

N.11h L1cel 

-..i lJ.: pO'?Fdor 

T undnu::. cllko 

'b Cl:'ckD 
----

pellet bimor, 

bone r-.iol, 

Oy11tur chull, 

salt, 

Vi to...,in Pr-1crl x, 

,i.!11 I rld11nt. 

t; followinr. 1 nrr ,·u ,. � •

ra.111, , 1 Ill 111 

ll'llin I) ' Oy:t r � 11, 

finh 111' I' 1 • '

, r wi-1nut. cnk ' \tt,,� in rr- l l(' 

irl ,\ r,. r ra!NI, ir r • r- ix
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5 Ronaonts l'or t�1 rrepnrnti on of i nocu�UM • 

. '! Ci trntc, 111tt.i-ooo;,ull!.Jlt 

!Jost vorkor., usod till sodium-ci trato ant:i-ooai;ulont in their

11tudios ( Conodelln, 1969). This oolut1.Gn was prepared b�· dis­

solrl n1· 3.b9g- of t.ri:iodiw:1 oitrllt.O and l.136Jll of citric ncid in 

!!. Isot�m,c snllno. 

J s ,1,;:,nio calino !.Ol:. tior 1cf njwn,-:i ucod :in thu dilut.i 11 • 

blood t"I ru-1.uir--'d rotl coll donsity ,r r, ouirn<1 lov 1 of pnrosi ;ir ii. 

rod b:.-.od cell. J t wn,i l r<rpnr,d bJ disi;olvint 0.691:1,1 of :iodiu::: 

ohlcr:i ,ii; 1.11 lOCbl solut; ,,,, • 

a Lni::h:l11n' !'. :ii:nir. 
- - -

It '11/UI uood ns bou&ht fra !lopkin11 nn'i i'il= :. 

� !li r 11r 'v -..Li-11.

f I• i• •  .• • 

"hi.• 11sc also t, tainot\ fl',-,:0 HOT'ki i:r' i llic.::1s Lir-j t d 

er:.\ '11 luted l :! 11 1� in burt·or.ld w"\t.ur • r ro u�o. 

• eh 11�in: a e;lld1 .. in l..u: r<J

w t r >ituch " r r n I by dior l ,'1nG :>1 

Ua diu::, hydrog n pt :;ph. t ( • il'01_) 'lnh,yttrous ard I t

dilydr ,vn ph-:.c.rh."lt ( ... r 4) nnl.y�r-;ua, 1r a Ut.r- t' ""t r. 

( lo.ckl ,ok nn-1 S utr.: ll,1'16<l) 
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7 Re,u:�onts r,)r 011tirr.11 t:i "" of :-n rotoi 1111

The roo.gont11 urod in thi:i r.r,th l oro the>�" do11oribo,1 by Vnrlc.j 

( 1962). 

ll(i) St/\Ok biu!'('lt I"'lnrent: Solution A. 

'•51:iQ of :iodiuo potas11icm t.P.l"trnt-:i (Rooholl,c, salt), 

1:or.c4111.,. 8 .l.H �,., -r.as di:,11olvod in l.'Xkll of 0.2N sodiu= tzydroxido in

bonJcor. �:,1-- 01 aonpor �cl.ph!.,to (cuso
4

·5H2
0) 1rot1 nddcd iu.d

11 ®U •-, ri' r,11-1,, " ,1ot �y hy :,tirring, Thon 5o:; o1' pot.aa:11u:: 

l.rlido wn� aadod. 

n1 cndc up tr- tl,

11 :o·, • '!.on waa trar,rforrod to o litre fln::k 

(ii) Stock bi11rot r-11 r.1nt: SnluUcn r..

Thi, wao o solution <Jf 5% pot si.� iodirl ir O.� a '1a:i

.. jdrnxido. 

(111) 17�r!dnr biu1 t. 11n.!l!.tk:!l•

5rrl r 11 ,lut.:! an .. r o diluted to  250'll with a "'luticn B. 

- LI. !LJ lt r .�.m-

• 
t l • . ' 

, 1 ,... -r-Chi le t 

l • ., r 

Ti'll ;.'11 l 11' t

• r, rt 1r I l 

t t:nin JI 

rt1t rlo 

1 ii 1 

r. ot- "rfln"I r 1 � 

, !' rrlri l r

.. 1,n10l 'I V i 

r t ,-,.� 6 II luti (' 

1. 

� tic ';!rl 1 n 

' J �C'V-

' - • !". "" 

t • nir .. I • • 
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8 n:.1e,r,ont11 for pr-: t uip._§OP:'1r11tion by olootrophornsi�-

Th•J run .. n�� usod weN thoao ro oar.r.ionded by Boiloy (I.957) 

for pnpor olootr.:,phora,ia. 

!':. "!l'ron� l but" Jr. pH 8.6
1 

0. 1/1 

,., .6rr or s...Mw: dioihylbarbi turate �en oddr,d t<l o J-.,: 

ll"lut.ion cl' }.68gp of diethyl b arbi turio t1.0id. nnd the soluti n 

eado Jp to l litro m.th moro wntor. rl'hi& rca&ent wn11 pr+:,rorod

•"N>s), when neodod. 

b St•.ininr dyo. 

,\cl.do black l<E ("1ophtha1ene u'ulck) 1ra11 ur;od. J. satur::-, �i

� ... utir,n of o.mido black in 1o:; acetic noid wni; filtorc: anJ • 

r• o'1Uld bo usod ropootodly. 

£ ��shin� solution. 

•• 
• 

&lootropborotio pnpcra woro wnebed free or 0X1>0.s:i lyt. 1n •

11 �ut.iln cfacuturo of rothnno1
1 

nootio ncid nni 1nt r ir t 

mti� 5:1:5. voluir hy volu::e. 

-

'i'h111 r J 11 1 t .. l • n 10 

t.l r. l r • in I 

l: l l. 

- ;I:

• 

II l 

t 

r 

.� I i 

• 

t �rtuo r r 

I ' I • 

I 01 

in I rt t:i 

t , .
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) F1nn1tont11 ,'or thr> dnto I'!"i n"t.i 11n Clf 110I"ll!" gluo")r.< ••
-

. 

".! r th.ir, dot�rnlinnt .,n, the roth?rl �f Jlou n • S ::1ro-i

dcscri bed by ,-,minn ( 1964) '1R!l u11od.
th<O:JO 

rJportod by Anninn (1964).

!!. O. �J OnrillJTl hvdroz_:l.!!,!!,

28 .i..9)!. bnriun hydrJx1d monohydr0,tt; f;. 1( Off)2 • '',,?J r 1.7 .2fF:

bari:u::i hydroxide octRhydr'lto["J;1(0:')
2

.8.?'!!J - .1 ditsolv11d ir. one

litre of solution which Ties ltift to :rt_.; •• r r ,, _  -:&ra.l days in I\

ocvcNd cr,ntr.,inor. The :iuppcnui.tant was dcoPr:te,1 Nld 11t.Jrod in a

polvthylono bottle anrl pNi:cctod fro:n cir, 

!2, fine ,ult'hn to 5'l� vr/·:.

SOi;m of Zino oulph.�te hcptah;ydratu (Zn504,7H
2

o) wa� di:icolri

in a 11 tre of :ioluticn o.nd stored in " bronn bott 11 •

!!_ Cl'.lf� r :1ulphnto 11olution.

29Ul Jf nnhydrcu11 cUaodiu:- phoophatc (Nn
2

HPO
!.

) or 70.6 -

of tn, dodconhydr3to (N11211PO
l..

.l:?H2o) and 40f']l 'lf potat1si1.e 11-xliir

turlrato (IC!lcc
1.

1., .4H20) "oro diseolvod in about 700:i.l u.1.l

wctor. lOCc-1 of fl. llnClt aolution ,me added. Then 8t'rl f t J.Cf , w '•'

e, lut.i n 'f hyoirntoll ooppel' 11ulphat.a (CuS\ ·5H2
0) w�s th , dd

with 11tirrln,. 'i'o thio oolution, lSO� or at.l\Ydl' uci • ...Uir tJulJ"h."t 

1111 I!. 'Tlh!'n nll lho 11alt11 flO:rl di. r •l 

woe di lutut1 t1> 11r� 11 tl'll w1 th dlotillod =t r, o.nd all.,..od 1. :i-t • 

I 1 1J ri l t<>n: '\. "'h re
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d r.olour -ran?ent. 

50� of rumonium mo�-bdot., (llli4
) 6107

024 
.IJ{2

0 ' Tifl!I dio�"lvnii

in 90Cbl of llot r. To +:his 'lltlG nddod 1.2ml of ooneentrntcd sulphuric

ocid nrul 6� of oodium nraen:itr (tto2tU.:iCl
11 

,7H20) di::,aolvccl in 5Chl

;rnt r. �ho 11olution Tfa:i mixed 1.horour.hlY 11n1l inc.ubt\t"� for 48h ur"

at 37°c. It wns stored in a brown bottle nnd keupn eli

-

�(i) 2!.�oo=k....;.:,;l�u�c�o�a�o_o�.ta=n�d�a�rd�-

25 .Orn ruagcnt grndo 6luoono nns i:sa.,lvcd in oppr:i,cioatoly

JO<Dl of 0.15' w/v benzoio aoid, The soluti n ,-rn� corir ur t 5c.,.c:

with core benzoic acid.
0 

Thia :1olut1on kropa nt -i C.

(ii) Tlorkl.ng gluoooa solution.

About 6ml of stool: wa:1 TYt.mCd to rocc toll!pOrntuN. _5el "',:i

thun diluted to 100:il with 1rnter; :141 of thi:1 aolutic,n -,re!I - "'·

dilut<'ld to 5Qnl ,ri th O. l� horuoio ocid. '£hii; worl�r,s :stt1:ulo.rd

koopa woll oven ot l'O<J3 \;Ol!'porature.

lQ P.o�f!2nt:i fnr th'l r\otomi..lll'.li..'1!!..!!.f_cl�t ,.io rY!1�0 lr"'ln� -i .. : .r�.

Tho 1r.othor\ c£ Rictoan nnd Fr411kcl, (1CJ'i7) 11as ut1oi\, ""wi r- nta 

• ro btninc� fra;:i BDH Chn;:i.1011111 I,ir-.it d.

0 It !.n ,\ lh'l f llfflOfi l"Q&r,<?ntl!, 

ll r, - b 1r r!l,, , 
- ---...... -------=-==a.,.;..� 

t-. nt nl r 110h tut. l bc�od na tub�tr

in F l r c lut.1 n t.o fiv ,. e'>lut.1 n ocnt.ninin

l 1'1, .-j t .,., o DL-d-nl.ani n A?ld 0.11 r• t 

••lut.1 n 1 II l bl f r lliX 1lf ol,r, if et r l n d

[.MS M' l\ with � rr;rs f chloro!'orr.

t. 

,1 l\' 

r ... ,cl" lu-

l lff r. TH. 

l' f1 : r l
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2: !t-dini t ropheny l t.yrl__�:i""-.!}r J.t) . 

One voll.L�O af th.. coLcen�ratrd {5r..�) 5olution nos dilu�cn

wi tb four volw:?C! c:!' N/lJIDL b if re use. Thi.:i r;olutinn keeps 11!.

roo::i ter.pol't' turo . 

£ pymvato starclnrd 1 2 ,On!! sp)_J1 i rt.

:'ho c ntont af thl' J;fXD+ain tllndurd \'ial "a11 diseolvcd in

sufficic,nt distilled rtntcr nnd c:odc up to a totAl vcl\Jr;o 1:if l<Y.r.l

in a volur.c�trio fl o�. 

S:diw. hy,Jr.oxir\c snlut:i on, O.l;JI. 

Thi.5 solut ..,, wrnn proparod by •liluti llti /J,. NnOH solution 

(1-·rco i'ran onrbon'lt,.) t<>n ti.Clc11 ni tit •'ro:hly drl'lnizod rra�or. 

:l P.llngonts t'or thn d',ltctt,;JnatiQn :,f y<>n,;;; l�no or4 no ,repti.d,:.,., • LJ.P

Tho roagontn for this detorcinntion r.oni th�nc o'lnW.ncd ln 

th., ioohmicol To11t Clorblnnt.i on Jfi t "?tuned rr� th� l\iochc:"--ic 1.

Thu ::ot oontl.\incd the 

The ollnt;or.t 

r-.Aliotilled r.pttr no ,...i.N'otod. It oontt\incd lor.cii phosplntc t:u1'1� r 

�t :; r, .2.

Th o ,,ent of ttlo 2 Wftll di�eolvod in }.5 1 r,than">l t, 

a l"r1 o nt almnr 25 ' lauoino-p-ni tronill.lo which keeps 

at nl-ut 41. C. 
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.2 Roni,:ont for th'l detcroi n, tion of :,erur phosphllt"-'E:,. 

Tho e1oth'Jd of Ki?1,;, · - • wns used in th:i.3 iotorr.ination .nd 

involV1:!d tJJB u:-e f tl" f ul,.c,r.ini:, re agents . 

.!! Al.kn lino buff 1r o/10. 

6.36g.i ,f .,.,,diu... Ol'n>"NltC onhy,1root r� ,3r,E� 1 ::'1tliu::: 

bioorbonnt<' � re dissolved in water nnd �nno up l � L li t:rr. 

b �oid huffnr �/lq 

21, 0g.T of aitrio ooid o rystals a.nit l.B&l I'/ 1 oc-!U

11nre mixe-1 ,md codo up to 5()0!,l with rU�t1ll ;d 11ator, tho oH

adjU!'-ted t;o 4.9 viith ll/1 HCl or i:/1 NnOH if ncocssory. I� 'l

preserved with ,,. li ttlc ohlorofort' 

� ,§un�trato n/10.,2, 

wo te r or.d rr.ndo up 1 1 11 t �. It ,rn:. pro.:icrvod nit h chlor ,r r.::: 

an1 r tnrotl r, l � 
0
o.

15.'Jf}'.' tv.rti:rl ,...,id, l\1\lllnr, wna rl1 :-ol•1cd in at-out 7�1 

wl\tor. 18.5 l of la'.! .llt,Clll woi> art•lod l\n-1 t.ho pH. alj 1zt d t 1..9. 

� solution nu \.h n ftlln \IJl t. 100:.l 11''1 t h nrt, di �ti llcd r

tind prcal!M<ld rith cl,l J'(lfQm. 

I! t.h 'I. S: oni 

r :i HU'"' rrt;,..ntkl, 

Jl t.t O • .-:- n.'1 

a I nnro prepare!\. 
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er- --r a lid w ilt1colved in l�l a 1.,t.i •

., .:.p tl lid ,fill dioaol vod in lOCril r lJti

i - (! I rir-, ph,lp.:11. 

.1.i- ,. pt n l 111,ill Ill 1111rlv d ir. l()(hl r 4 11•1 

\Q :c.nk t1lllutl ii or l.Cl!g/ol. 

L.- a� 1 .1.rh i,rldn ttlfld11r-la C nt 

('r 1 rvl r; tored at • 4 C • 

n.r. � •

r.1.11 f<>r tr let JT'i,Mti r fff' r_•J:JC t:tlin 1_. 

':'ho nct.i,od f P'...-::-'\ll, d 11oribed IV V T • ( l 

1. c.ul{ iUa acid --,:, die lvo:'l ir 1 1 

lo up • "'° litre nith diat1ll t r. 

(11) � "' nr� 'll'

• I • 

' y l 

_., £ ' . 

' • 

" 

( ... • 

1 • 

r tir' ' 

• 

r 

''. If 

1 

tia 

l,etl .:l·

• 

r 

l t l 

• 

• 

• 

r .. 

II! • 

• 

•
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- 63 -

lOen sodiu.-:i bon::onto c,nd lOr,n urcl\ \1er,.. di:i olvod ir. n t r 

arul r11do up 1 10 ,.l. 'l"he aoluticn wcc r.ltered hef,.,re it r. 

stored nt • 4 °c . 

.!:. �.flthyl=re!l I l'\n<\, rd :,QlutiC'n, 

(i) Stook ,;'.-11ng D�·

�.290fPI mnthyl red was dissolved in gli.cinl acetic �cid an:1

mndo up to lC,Ccl, 

(ii) 'Torkip"' stn1vl!)l"'l.

5.Crl �cinl ncotic acid t�s ddcd 19 1.0Ct:l ..f stock r• -

dard. To thie ::�luti or. nl\s ndilad 11...4 :-'l 11odi� nc('tlite or; i t 

·1ol1rc rv1do up to one li tf'I" 1"i th nr tor. '"ho pi! wn:i od.iu tcd t.,.

4,63. 

Thu roni;cmtii uaod in • I' nrl: 'lffiN'I t. os use i bv Dolc(lQ<j ) 

and L roh 11111 tJoy, (1966). 

!!. Er_" c. ph'111p!t_J::!l buN'oi: _plLJ .4 (r.n
2 

�on;i\tt>d}. 

lrl11 ph?r.pn to huffrr w1111 prcpnrod fn: tho f 11 r 

11011ti n : 

(1 • " '-.&.... ,, 0
..L

\< I ) • 

�h'I II l11t 1 n c nt in • 1 t r- r u ·�

( J 1) L:!.� • c. l 'i!!.J,.15. L1 , 1;.i.) 

l • n<>nt:lin 11,' r lt r r li l n, \It •

• 
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• 

(III) Mnr-nosiur sulph,,te }.% (0.1541l).

It oontoinod j}.86J11 ot salt per litl"O of solut:i n.

(IV) O .111 phosuh(!te buf'f,:,r 7 � 7 -�

17 .8sn N�HPo4 .2tt2
o was dissolved in 2Cb:l tiHCl nnd diluted

to l litro with distilled water. 

Krabo phoaphoto buffer r.aa obtained by mixine; the above

solutions in tho given proportions. 

100 po.rt� Pf solution I 

4 
" " 

l pa.rt II 

20 ports 0 

" 

" 

" 

II 

III 

IV 

!. i\rt•t, 's phor1pho.te bu.N'or (ph7 ,!t 
I 

C 
2 + IT'i t t• d) onnWninr:

c,,944: �lllC"II_!?., 

Th111 wao prnpnred by diasolving 7 .29£1=" �1uouso in l litro 01 

J'.�b' 11 phor111h11tc buffer. 

'"'hi 111 11 itlxturo vf iooproir.11 nloohol, n-hoptan� nnd. • ulrhurio 

1101 d 1 n t. li,J p1•oporti n 40: 10: l. 

( 1) "t.. } -t.hy•"' l hluo

• 

1r 1. 

1 bluo II dJ 11110 lye:\ in h"''t. 1u1ter and \o " 
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(ii) l'forlcil"tr th:,-rf!l h lU!.

Tho ntock th_;T.lol blue rcagont wns diluted 10 til:os nth

Mdistilleil othanol. 

o ;.lkali. n0�r xil"'Atnlf .Oh 311ill:' hyrlr :.d.<lo.
-

----

Thi- -,,i,., pr .:ipared by 
1

�
0 

dilution :>f e saturated :iodi u:

h,ydrox:1.de solution with carbon dioxid� free iji�tillod �ater. 

The o.llcnli wns protect9d with n sodo l.ico colui:n stored in o n� 11 

ro:sorvoir mountod abo\lo O. lOOco. b.1rotto. 

r PA1r.jtio aoid ct�nanrd. 

265.411:& pa)mitic acid wna dissolved in l()(k.l r.-ncptano t 

IP,YO o solution conh:,inin� l ��q./:dtre. This soluti n wtn :;+ r

0
at -15 C to ,.inicui:o oveporotion. ,,ra norin.l 1\iluti.Dnn of it oro

uaunlly usc,1 al ng 'l'li t.h onch cxpericcnt • 

• 
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cflAE'BRTHRD

!mHODS 

Pro o.rntion of inooull.ll!I oontn.inin

The parnsitised inooulum uaed in this work alwoya containod

a known amoWlt of pcrnsitea. In tho oaao of PlAaoocli\1111 borghei ,

tho inooulUQ wna prepared to  oontain approximatol,y 5 million

paraai tized red blood oella por m l  of inoculum while the Pl.luoir.todiU!f.

gallinaoeun inooullllr. always oontainod about 50 million parasitised

blooi\ oella por ml. Thie was dono by firist f'indin8 the poroontago

parasitecda of the infooted blood and than tho red blood coll co unt.

The blood was then diluted with isotonic aalino in the proportions

inilioated by botb dotormiru,.tions.

! Detarpi.n,tion or% pnrasitomia.

Tbo cothod uaou was thnt 11uggt>11ted by Mnrshall · t.a1. (1942)

1n which tho n\CbOr of paraaitiaod red blood ooll• out of 200

rod blood cells 'lt'lLII found by examining a thin film of tho blood

propored 011 doaoribod bolO'II'. 

1 Preperation i,nd 11taininP A thin blo0<l filrr,.

Tho cothod used woo thnt of Blacl<look and Soutmroll (1969)

in whioh a drop of blood wao plaoo:\ no11r one ond of a olean 11Udo

•hich ea lnid flat on o toblo. Stoodying tho 0lido with tm lcrt

ton;fi116or tuvl t�b at tho end rocoto fra:, t.hO drop of blood,

another elide, tho oproador, woe holl.1 ot. an enelo, up a�Mt that

edro of tho drop whioh wiu, nonreat the oontor of tho olidu;

•
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the blood will run alonfl tho back of the apreader' a edse and tli>

apreador waa then pushed tovards the oth3r and of the alido "i th

o amooth atoady movement. The aproador hJld both oon'!ers broken 

off, 110 that tho roaultont f'ilm waa narrower than tho alide an 

whioh it ,roll apread, The drop of blood to be apread wa11 u.aually

110 scall that the f'ilm would terminate, well before reaching the

end of th-3 a lido, in drawn-out tails ,

(ii) §Wnin5 blood film with Loi11b1111Jl' r. audn.

With the aid of a pipette, enough Leiamo.n'a stain juat to

oovor tho tilm waa dropped on the slide; &i'tor about 15 aeeonda

twice oa aany drops of butf'orod ,rater 11.8 stain WQ.11 added and mixed,

Atter the slide had boon loft to  stain for about ton Clinutes tho 

atai.n waa rapidl.y waobod err by floodinf! it with n..iutral water. 

It was then allmrod to dry in an uprl.ght position, ThO dry N.l.a

wu omcinod under a drop of ir..mJnsion oil.

!?. Datort"iMtion of tho rod blocvl ooll ooont.

• Tho hal'lm cytocotor doaoribod by BIik r et. iu.. ( 1957) wn11 Wied

to doton:iSno thll rod blood coll count. In thi11 r1oth,..d, n drcp of 

blood froa tho pool of blood ,ras auok,1,l up to th. ,5 a11,rk (or 

olithtly boyond it) on tho red blood ooll pipott · • "'t!o couth

picoo of Ulo p'lpotto wae cloaod nnd oxoaaa blood waa �1pod away

tJ"CC the outoillo of Ulo pipotto. If tm blood wall beyond too 0.5

urk, t� OX1Joaa w,u, 'rllciovod by touohir\6 tro tip sonUy againot tho

bock or tho hAn1 till the blood wan oxantly at thO 0,5 gark,
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• 

A small bubble of air was drawn into the oapillarY and icl0odi.At8ly

the diluting fluid waa auoked up to tho 101 mark, rotatinS tile 

pipette vigoroualy all tho timo to mix blood and ooluti.on thoroughly.

After mixing for about a minute about a quarter of the content wao 

blO'lfD out ao a:i to removo the pure diluting fluid in tho a ttiu:,

Tbo glasa bar• on either aide or the counting ohacber. wero

cm.atoned with the tip of the finger and the oowrtlip firaly

proaaed dO'l'IIl on thOc ao that a series of oonoentrioally arranged

rings, (Ne,rton' a rine11) woo aoen. The tip o f  tho pipotte wa.s

quickly, but gently placed on to the surface or tho counting pl&t­

fon:i wboru it projeotod beyond tbo oovarglae11. A au:al l amount of

tho solution nairud undor tho oovere;laaa. Tho pl.Atfon: 11bou1d b o

eovorod but if tho fluicl flowod ovor tho edgo of tho ohambor, or

if bubblea of air app«iarod in it, the slide wa:i w1u1hod up, driod

Ila! the proooeo repeated.

A.a aoon 011 tho 001111 hod aottlori down (thl\t is artor abclut

too mnut 11) th"l oount was mftdo as too Nl1l'lfl!I 8l'¥l tho ooll.e woN

thon in thl 1a::o pUU10, If thO di1tribution or tho ooll:i na not

unit'ora whon obaorvo4 undor too lc,w powor obJootivo, th oounting

ob=bor waa oloanod nnd N.llcd at,:ain. Tho c.ioroaoope ahault\ bo

horlaontol. 

Tho tot.al 1'11.CbOr ar oolla in ..,1, hty IIDall aquaroa using tho

hil.!h p� r objG11tivo, w1u1 count.oil. Colla on thO uppor Uno �

10ft aido at .iaoh aqu N W()N 1noludoil in tho count tor tlnt squaN ,
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The nl,ll!?ber of. o.;lls per oubio millilitre or blood wae obteinod by

multiplying tho total oount in eighty sqUDroe by a faotor, which in

this oaao was 10,000, Tho factor "011 obtained from tho oalculction

below. 

Ctllouletiona 
-

l mm

• 
• • 

The dopth of oaoh chamber 

Baoh aqua.re 

Volumo of ono 11quaN

ToW voluco oountod

=10 
l sq .me.

= 4.00
· l ou.cim,

= 4000
l 

: 80 X 

ou.n:-, 

If n 111 th, nw:bor of oella in 80 sqU4rGII, number por ou .c:c. in

diluted blood • n x !t� 

Blood was dilutud 200 t:1moa.

. ·• Tot.cl ooll per ou.CJ:1,

2, lnooulntion or nxpori.Ment(ll aniJ:l,ua 

c: n X � X 200

i: n x 10,000/ou im,

i. 
.. n x 10 /ou c:1,

Mioo woii;hin6 bct-woon 18 and 25� we� injootod intro.-

P"ri tonoally ,ii tit 0,21:11 of int'ootod blood containing a.bout

5 million ponaoitisod blood oolle por cl, Thill woe ooneidol"Cld 

auitablo ror produoinr on int\Jotion in cloo unc1 tor 

obcnhoreptJnt'io aluiio11 (Jaoob11 ot.ol,, 196}). 
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i-cll1Y•-old ohioka were inooulatad 1.Dtrannoualy tbroU&)l the 

,1agular vein with about 0.5ml of an inooulm oontaining 50 aillion 

peraaiti1ed red blood 001111 per ml. (Coatney et.al. 195.3). 

Ntthoc)o of drus prepar,tion. 

a. PNparat1on or ao1ut1on11 or standard antipalar111,.

Aqueous solution.a at oaoh or the antina1arial �11 •ployed

0 

were prepared fresh ,weekly in o.OlNHCl and atorod at 2 C uaing tba

method or Jaooba, ot. 1:11. (1963). 

b. PNe,mtion of YY.69 rrosn the looal plant caterialf.

(1) Traditional cotho<l of prop,u-ntion of dru5p

Traditionally most horbol drusa are prepared by boiling

tba omponenta in enough wator to cover th> iutoriala. The

coolcing pot which traditionally ia a olay pot with a na1°1vw neolc

and a lid ia no•er removed t'rac tho fire plaoo. It ia replaced 

on the Nro placo nttor each oooJcins 110 aa to keep thll oontont 

hot and perivlpa prevent apoilago, Noro wator ia usually added

to the dru� aa orten ea nooo1111a.ry to koop th omponenta oon­

atantly au1-er£G(l 1n water. Thia �thod maltea it difficult to 

eatimato what quantity or wator ia uaod to prepare a partioular 

UOWJt ot dru plant..

In rder to fiw! an app�xi•ate idoa ot tho weight et 4� 

pJenta uaad, ten aarkot auploa waro bought and lllliati-4 in eaoh 

,-�.,.- •••• aD4 the anrap ••i&ht waa found. Pi'Oa thia weight r-eoca­

tor an •dn)t 1U11 the oquiftlent •eight tor llioe ••llhf.nc 
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d von :, lor:: 

l �orinda lucinn - l�av.� 540gu per itro r �.t r. 

2 .. ir.<li rnoht.A i · 'ic.1. - lo \ ww

3 '!�tor.in boon�• - l&nv·,s 

320t(,tl ., It 

II II 

" " 

•• "

I,. Er.anti• chl.,rr.nta - borl: 2;0 .,,_ p.1r litrt: alcohol. 

5 :•i xtura " 

n, .A1oni r.'\ohtn indicll - le!l.ves 

b, " " - bark

d, Cori.on papaya - luevoo 

o, alani;J.fort\ indion - bari •. 

' )or 

All boiled in 2 li tr.:r ot' w11tur. 

6 11.irluro B 

.r:., llorlndD luci·lr, - loavo11 

b, /,•erlrnoht i.ndico - h.nvor. \ 

.. " - be t•l:

<l, 'ivr•. ch1 n t -1'1\r.' 

r, ,. ' r rl oitr t.-ua - l n vo11 

, , '011; 1 r,rni inilir - '1:-1' ri. 

35, 

. ' 

l,O 

J 

• 

• 

boil Jin 1.1 tl'\1 
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(ii) ·.1cth ,d r-
- -

'i'ho l"!<'thor1 - -•

• 

c:rtr.:ct ,, tl>' \'nri ur

- 72 -

1. (196r)

v.nt ,i;.t-:ri lr. 1 t'd o on:i ., bau-t lk of

, . • r f'l� �our. ,.ftt :- filtr�ti n, tb ... we.t::r

.i:,traot wnri t: un omc••nt '/It :d un:lor r ducril pr,; �:iu:- .. ., � sr-'lll

\'Ollr" usur,il.•• cbou .. 20""c 1. 'i'hi s concont1-otc i � <l!l1.1tud to
, '. 

"' 11 � �rrt '1 int 1l41 r �t r��ctiouo uidnp thn r. t'i d doscribc1 

l l 

aM i <:t\int l•t url�ct d �y ol:\l>'le11'l th 2 pc rti �r.!I ,.,,, I'\; t 1. the. r 

·, '" 11 ooporntint rwr.,i,l. et-""' -"01)) in 

� o 1 -urln- r1>�"' r. "'ho r t • 1• • vn;, rri i u: r r- u ,:'I

xtr-�l l. 

"h l11ti n 'I. t • t r r .. ...,..ct1 n

I t n t11t1

chl r,,!' •rr- le lu:-' h;• V \Uc ) • "'h Ohl Ml rt' 

1 Xtlt' 01.11 in an f l t

!rvr 1111 b·r di�tillat i • 111., r 1" ,u� '1 r ,r • 
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!{lycosid .. e oud r • 'tl.y b:iric- nll<oloirlc. 

"'h.i A(luoou� "11id 11.iluti �n lu!'t i, bo:iifi.,n by nddin; a 

2r,;' soluti'ln i,f n, oni\C' llyir-lj."i<l .-lrop t-y •lr:ip • ntil tl J ::, lut:!. 

ilr distir.otlv nll nli11 • 'l'hc stron,· bl'SO is rtrnctc·l 1 h 

ohlor.:1!'onn. "'h•J r ·::i.-'i;ti aftar d'!. at.ill.a tion o�nGt'i tutvf' fry cti-'1 llI 

en<l :,h •ulrl e::int. in \ �io nlkr loid� • 
• 

7':'I =1oniwo1 l ooluticir, loft ir 1'iltor i .. �r�ui;h whnbon 1·0.l 

1'ilteT p,p ... u•in .. v1•cuu:i. 'bo ol nr filtrati. i ocidifiod i tn 

dilutn t!Cl. ortJ "' v c • .nin sane 11unrl nl-'I.:""' olJuil-,i-'111. 

i'lio biurot t thn!\ or Kin,• 11 •ori' o,l by ''nrl.J:,' (1962) wno u:<.d. 

To O.lcl of c,ron s n:,� ·!IT'plu ir a t1nt •ul-o, �.°""'ll ,•ntc.r wos 

r dirxl. l�oh toct solutic-n Wl\r pr-•rir 1 l in t,rlpli.c w. :'o onch test

t::h nnd t<> n blnnk cc nt inin · 3al (If -'li:ilill. J wnt r, ·-1 � of

?"-:in biurot re 1• 1 t nr,11 01\ 1 l. .. 11 tu'>, t, "' r in�ubnt� 1.n a 
Q 

,-,tor h th rt '57 C fr,r 10 i n•1t a. ..,, I "]l�ic: 1 ,\..,n!J.i t ,,. noh 

nnlutir.n C I'°"', • 1 rn Of6'l0 ,.,• • c.-tr h'lt t r t. 51.n :Vu :;utti�

th in,tnr J1t t .. r" it tl l ldll'<. 

'r I )•r"t •n 0--w, nt,:" ti n in /l J n r,: rr· • - U rr,--

ti ""1 OIIT\' J"Nr - � I r nh :\ b 1 •
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.\ :itnn-lnrd curve !'or pr,toin t'Hll5 prop.,rt-d usin 7t. rsnt?l 'A' , 

n r!loon:iti t.ut..id htnan 110:r-um pr'lt"i�. "'ho content oi' t� vial fffUI

<lissolved in ?"'"1 af distillod wntor t"' gi V< I\ solution c ·ntc.ining 

7 .1r.a s, ru.- pr:itoinl' por lOOtl. aolution. Sovorcl dil11tinn.:i tl!' tt is 

11oluti.ttn c.N oodc Pntl each dilution �n!l tnio c�d , i th bi uret NI!.:, nt 

I ozi in tt:o c.iao m th t hLJ !h1:rur., :in�plc s. Tho opti"al don!li ti• s r. l'tl

pl'>ttcn ogninGt th•J .,-ncu1 trnt1on5 "" thu pr,:,tuinc t 1 \lbtair. o
• 

:itPndrrd :r�toin· ou.r->, ( ir, l} 
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.:i� fj r.,t i:oi&tor.od l"it bu

ti: ,\ry fi 1.tc:· p-; \ r, bt.: on,

c..r<' roinr toke1 n • to srrr.tcll t 

c le Ar 1111 both od • .. r 1 , 

�th 

• 

J1C.ct- "'h:-r- tic tank whinh 

� • prc.viously born l ill 1 i J .,ut r r �1u' I�"' nncb tbnt tho 

le·tuli: af bufr"r ,, I c1 r'" on<l 

Of nch buff r C -i<.M; n' . 

Wh n th1 r:ip rr r G + ' t.

C V 'T nic ' !lie n 'N � 

n1 r-t \ �t..
r 

' n. C' r ... t 

t"\r,•• I 

h • 'b

•t

r oul\l :J.,. <:>rl r --

.b:::orbcnt 

r l l�o� on ith r sid<' 

., V l 11 � I .rltUSll 

1J. i\ � k ' l-

V r r ti r \ 

ri· 

• t.hi ill + C "'C r• .l f ' r r 1 C n tlJ 

it r , .

01r • (' " 1 • r ' ll (I ! " l 

T l t,11 - ll • I! 
, � -,u 11$1. "' 1• "'O UN 

, �. f"lr 1 ....
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11 urod tc �r c t. J cn'l t& th • 1101•10 p.otci ris. 

Chr., ... �tarr phic P'"';>' :- ;- ir �· ri .:: 01' :;.•,c- ,ido 11nd 4Gc:i lone

• Jrt, fi r:it c:0111tor:0•1 ""j • bv 

t-;; t\ry filter IJr1 .. r1 b•fo1-:: • 

c�r �oinr tnlro1, n ,, to oc:rc.tch t r,i;M' CU ,r th }I tier. Th• 1:.nc

elear or both od u:: 01 ;>fEh!r ·• 7 !

ru � .:,J"(.viouiil,y born , i 11 , i .h bw • 1· .. -slu' 1 "1' � 1c'1 tbnt tho 

.b::orb<!nt 

,cott()n ol •nl' uccd to c.im o• •i,,, bu"" " • 

'Rh n t h 1 Pill <Jr- l r n t, t• t r,'· t

� V r 

ai r-t I ht.. • 
4 n: C'

t1 t.h.1 e i l .I. t 

it r • 

0.JT • 

Y lt11 � ll •

'"1 Ii r
--

r .i •

I! r: t 

a """ r .. ' 

C, I i 

• 

ll 

h 11 

rt, v�r 

f l ... 

• r \ 

r ,. l J: t 

11 t I

k t ,...

r t.1 r 

1 ... ' c�n .. ntl.i 

ll \,_' l

"' r } r 
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.,ft..-!r t. fr'lotirriuticn tbo strips w1,rc 1lri •1 in r, vun rt 

th 1;; wcro :itrdno� in r.midn black :,tl\in 4 r nbcu t 10 tc 2" clraut 11.

c-i..-cturo until thu l r.-J,- •round m>B or. clcrn v:. r<>: iblc. 

The stripll "1ul'1 1.M l ;1-, �r. ..,,1.: 011:>ur d ::c- o c inin" 

tho protein ·'rnoti<'nr er out. :l., l'lt�-ir11 of 0.5c.: und olut d th 

51!'.l of th clutin. oolu4 io!1 <'V :r tv "l h urs. "'h m�'io :::. 'I na::. ti " 

• r SP600 nnn

th.o r.:r Un�:i ,IOI' .. pl tt eh strl;> to 

obtfti n n curvo frim ldnh t,hr, r lntiv •· luo:: c,. , r,.,,,01 • m11 c,.n 

b ol tn.inr:,l, /, t.ypi 01u • :Xt\l:lpl =-,f t curv obtain · ir � 1n

Fi. 2. "ho bi! lutu v lu c•,n ho ob t:-.in "'ii :-�t-td V' l'

V 'll' t l t .. l r,r t � - iv t'. II• TUI"•

,..D ti •irm • .,,./1._ , 1 l_uo £ ... 

"'hi� a d t :m.in bv uairlf •l r- t 1 tif' l :.i..) •

'"'h barlu. hydr<::d.d.J ,,n-t i;'\.no 11ulph-il 11 1 io� , r n..tl o.n 

1" ao:ib \ 17 CJl • • r tw"I woN f1rrt tu�t 

,ror u:icd. 

.., II �0-,1 n" ;c • l r.inc ,.,1lr,I l •

yt' n.i.- Jh rinlt htl lain 11 n. c !doll. "'h1a 

t in11t h�r1'1"' cy r ·rll\ a lut1 n fr

r lnt rink n-,-p nt a � oMd. 

0 • l. bw r.. • :y 

l l t r • 'm:I

ixt ,r • tr t.

, l 'l<u • . ttl
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Ueusllv this required about 4. 7 to ,�.t�l. J • tho ti tr-ticn ,. :i

m1t11id1; thl :,� lir. i tn, th etrong.:r oolution r,aa usually ndjunt \ ·

:·· • 1:-str re"' ii' t.li l:itro r.cs l S!; thl'.n �. "' "  1
1 

th b riur, hydr:;,xido

11-'lut� 'ln was 11tr:,n_ ::- and the oonccntrati<in factor rnr 1 .J.i.. Thi.a
T tr 

r"ot r 7' -:. multirli '.l by the t tal volu::: o! bnri.u-, 11 lut.i n to 

bo tirlju�t l 'Ind tho di.1'feNnc b •t-con thin cnl'lul.P.t:d r 1oul .nd 

,'\ni\ " th ti tl"O ne t;TJt tor than ' , l'I 1, .� oonoc..i t.,:itio� 

l1tr 
factor " ,a 11• /� 

IU'cl t .i11 ffnll a.prlicd to "' totn l \•c:,l� c1' the

::i.,c eulpnrt<: t l11t:i on !,.J ol'loul�rto th • l.r.ount nr irater t'l hll ndr'orl 
" ... -0 1 ""·

:lhor. thin h"ld bo .. 11 !lt,nn<ll\r.liaod thon to 0.21:l ecru:ii in o 

12r-J. hon\-Y wo.llot1 oan';rl1'u£,rti tu·�o, }.Cbl wnt1.r nnd O.r.cl b,,riu= 

hydr.,rl«! ronr •• • 1 -i� d, 1:1ix<, � tl�r •11!lily RDd a lloirod to 111.and 

fc-. about •n -11'1tu r until t.lw 11oluti.on tum d b�-.;m. "t¥..n

0.4-1 ,:ir.o eulphot t10lu::i ,n Y-011 11.dl\11d, trl.xod 11, ll ana oll .. � to 

at, nd r r n l ,11t t'll'O -.inl\tca 1 ofoni it �r oontrifu� r�r l 

cl utc>r nt 2000 ti.-i• 

2rl pf t,. cl ar cupcn> t"1l r1u1� II J'i�•t; l 11't) thick-

• l ., t t tu.bf, 1.th o� r. 'l'o tl 111 I! lutiin, ll'l cnrn r aulphat•

anluti n ,r 11 .. '\ 1 '11' l <ii, " • ... t.ub wn11 t.l pl e in 

"'111 nr. m t... r tt r r 10 cir t.f a. 

blaru- r 1 •at r ,,. , l lr at rl u 
- lu-

• 

t� 1 ., '"' ., ll'k l •1r m:'.i' •
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The tuboe "ere oooled thorouahl.Y in ioo. lml of oolour 

reattent wall added to eaoh tube, mi.Xed and left to e te.nd for at 

loaet two minutes after whioh it was diluted to 25al with water. 

The ab:iorbance in the SP600 11t 49Cm/u was read setting tho instN!l!ent 

at aero ff'ith the blank, 

Cnloulntio,n. 

Cmioon+rntion or stnndnrg x reading or = glucose mg/100::l. 
Roadi.ne or standard unknown 

Standard containing lOC'og P4r 100:ll 1Tan always w,od. A stondard 

ouno waa also prep!U'Od ueing eerial dilutions of the starnard 

t;luoose aa shown in th> figure. (Pig. }) 

Tbe method or Roitnan and Prankol (1957) waa u.sed. 

Prirmiple. 

Tho �othod ie baaod on tho prinoiplo that thie ensyco oatnl,yaes 

tho reaction. 

lr-Alanino + 2Cxoglutarato 
;::===� I-clut1Un11 to .. py,,.,,a to. 

Tho JJYl'UYBto produeod reaots with 2:4-dinitrophoeyl

hydr1u1im to produoo an intonsoly oolourod hydro.sono im tho nddition 

or aodi\r.l eydroxido. l!otu1uN1ecnt of aptioal donz1it,y at 505=i 

pr1>Yidoe 11 eicaauro et oneyco nativity wmn OOQpared w1th o. 11t11nw,.rd 

f;r•pb. 
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1' ,i ol :iof11 

1"00!,0nt kit for thi :i o')nZyt:ll ,3r,t"rol'll\ tior.. "1l 'll'l!1 ll;'On. n • • 

,cpar.1tod imodJ nt ly n:tl f"T' ·0ch r. ""1' r,r�"\'/ • t ;r 

wer,: pr< per d is fo-:!lor.r,. 

t:- r,f 1' l'lfl

.... ---, . -- -------
1 " r trol 

---· ------·------ ---- -- ... 
I 

., 
:.i::t 

---------- ·---------- -· i------ �---
1 1. "'" l l . (ri. .
I 

I! x" 1, i ncu, t l i 
0 

,711 tcr ' "t'1 nt 17 r, for 
3G I in1.;tJ::. 

"-4 -1.::.ni +.r,,,t.on · hvdr11r.ino ranr.:n• 

• d for 2 iru.

ro,"i 1 nolut.i ,n

n r --.r- • 

I 

I 
• 

i 
I 

I 
I 
I 
I 

' :i .. 1 • ll• d t � , • r 1 1 f r 11'1 1n11 t. t j 

0.2Dl 

1 l 

-

l<k.l 

1.-1. 

C .21: l 

1:r-1. 

ett r nhi· .D. wn ' n nt �rr.,/ n 11innt 

Ll'I ll'll t.n
r 

l J. �.:_ ·-- - -- ----- --- --- -----

L'MlI :...���.,Yl-l"l"ti,m_c,...:_ n D?r ,."7"'.. 
"c •en tub • .. prup red nr.. f 1lcc11: bi •,� 

, . I ?n! !' t11n"1-r11 I '""'h • r.: t
• 
I 

1�.-n'-.i
I' r _ ,n. I --·rl --·I ---l---=--�--1---....:....:. 

I
!> ,. l 

l . ,. l I . 0 1 • �l 
'l "'·" • 1 O. ll " 
} '>.?' .lt" "

.., 
r 

'l. .... • l'., ..
• • .2'l "

I • • 

• 

o. 'j .. " • 
.7 

" 
• 

I 

- ._ . L 
. ' . L ----- ______ ..__

-
17 
-�
I 

7 
s 

l 

tr 

ln

t ')TIii} 

uri• -.l 
).!t-1"(" 

I 
_.:_ -
6.� 

12 .5 
ll: • 
) . ., 

,5 
) ' • 
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C'I 

Tho 11C"tlutionr TI�l'O r.i��l ar.J iroubutcu nt 37 C ��r

ach t11bo :W,l of 2 .4--dird.troph f\Vl hydr i:ino

30 uinut••!'; onrl t

rcngont 11 r \, ... ix, cl &n•l incubntod f r,r n further 20 tit it<J!: • 

10:l cf ,. .4-'. t.a� r 111 uddoil nncl m.ixod. Uter t1llotd ng the tuba11

lo �· �nd for 10 i..i nutui; th.i optir.r.l d n1.1i •i1.:i o" oach solution

Vrcn tbo opti-onl don11i tioc obt· ;.,e,1 R 11tar lnr:l curve for

r g ....
-,f C?i' i:. th•) tu:st GRr.T 11111 "":r' r, .� Pi I 

ra: 
o;, 
I 

o-P-

ii n,lin::: p't T'l�/1
p\1011"111' to.

tj 0 1n ecru 

an l\lulin!I pho11phnt.1111;. :1hff.1n5 1:"U:I � Bo•1'1" t.·· t rH 10, az,o:1

cc11 pbo:iph&Ulaua lf1 h Dxinl.CI ooti,.. t.:, b.,._, 1

t r i: r 

aph, 

• 

• 

t 

cru,y .i11

Arr::itl"t"!I , in 1tnch \i nrllu= p :- l

pbor.1 r � a ( ctln 1111 n c: t".llyot �) uni r a�lbr\ c niit;lona. 
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'J'l1t. nrount o: r1�nol or pho::-ph:l.te so llbcratud r:ny b.:t tak· n nr. a

meesuN of the ni:ou11t of er, ',';110 pr•:iont.

I+ nmino pl•ena:::ono forT'B n rud quincne; ui th phenol in t h6

p�c:: noo •i on nlkal•no oxidj sinr. ai;cnt o.t pi! 10. l!Jl<I pota:,sium 

,. rrio onido. 'I'hs optionl dono1. ty l'lf 1.h' eolut5 on ia thc:i r.:iod

ot 5lrt-/u. Thn r,,n.:1..nt-11 do not r�cet rt.l ,.h cor.r pr->teins onri 

Ncovnl ,,r ttw l:,tt - io \.hPT\'for.J unnoc . t,.ry.

thoroughly in tll'J pMJ'Orti on:i inliec.ted in the � r.blo.

Al.k.alino buffer

Sub::.• re to 

:l'! tti11 ,\ nawr

in-, tt"ndorl phur.ol 

Hi.h 
" " 

Sediu.; hyd rt,)d 1\ o.�

lnoub•t • pt nd tun

cat 37 C f'or 3 rJ ,t. 0

5e:r.r 

• o•.b t t 11t: ,ind bl r • 
nt '7 r. t' " 15 1:'inJt • 

.. <11u h,ylirri:,;id:

,. 'iu: ct'lri>�nntti

z.a:-i • i-ph t � one

0.5!l 

i• r rri '"'Ill " --- ---

\ T -�t I 
l. '.) I 

I 
1.0 

I -
' I - I'•

I • - I 

I
I 

•'•
I 

I 
,, .l I

I

\ " 
l.� 

I 

l. ,)

I 
1.0 

- ' 
3tw\dnrd:-

"'lnr. · lrw fiLh

1.0 1.0 l.O

1.0 -
I 

-
- II -

I 

I 1.0 -
I - - I 1.0 

,.a (' .8 I o. 
I 

l 
0 • .1 -

I 
-

I 
\ - - -
I l , l.? l ., • 

l 1:01.1 ,.o 
l. (' l. ). . 

-·
ft.4n-
dar:l 

111.Mk 

1 .Q:,l 

-al 

l.Cbl

l 
-cl 

-cl..' ' 0.1'31• 

\ 
-cl 

I -1

1.-1 

l. l 

l.Q l , 
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'l'hr. pink ool<Jurs 'l'lhioh .lvv ,lop d n iro cOC!'PnN-l at 5l"Vu

usi.nr, the nppropri11t,, blo.r.k to  sot to zoro.
I 

CnlcttL�tion. 
0.01{ .03) 

:x 
- 100 

tnst =''' '\in., 
stB11dard 1' 1 U ""' 

- � .!...!!..' .:i in!: x. lC( ,r. ;o)

stB.J'I 1rd r�nding 

... __

O.l

Ki.r·-�nr.��ron1 u.�it 
pJr 10-)...Jl.. 

Thu t:ing-Arcstronr .mi t is th o 11::!our.t ;,f on::.:,.,.o 't'I hich Ifill

cot "r J 1r� of phc;n"'l in tho :-i'1on t.1L1l undor thl n n,,_ition.s of

thu toat. Thi:: tir.o is 15 l!'i�ut..,.. .. � p11ll .5 for l.knlino

phoaph.ctm> r.hi 1, 1 t is ono hour fon aolU pllonplintosu c.t "!1.1. '.

9 '811t-i.J!!ntion of DW2. lnuo1no .,111•ru- pt. ,tid-f•� (k\P).
-

P?-inoiplc. 

(LAP) in hUJ:'\n :;"Nm is c -in�i<l r-•d sup rior tl) ola r fithocL, 

lil:o the ot1o"j' •f ulknlinu phn ph!;tc.3o, 1'01· tlio lif .oNnti.nl 

dior-no11is of j�undioo.

Poptidaeoa too)roly11u ton:innl poptido bond". IJnlil o tho 

protoin.'\11011 thy do n,;it 11tt.nok unti.\'U pr<>toir.,. '1'hoir 1<U'lit1trnto:i 

t,ro di-snt\ 11r,lyp,lptido11. Puptidnao11 IU<.Jl bo rubdicldci aocorning 

to their 1111botrllto11 into rliJl< pt:i,ln11ea, r�nor,o:pt1.dn:1011 nnd 

onrbox:,J'(!ptidn1111t1. :.trl nor. f'tid.nc II eydrolyso pcptidlls c"nWnins 

rroo tom\nel r.cino �oupe. 

ln 'lho .thoc1 unad, tho on11yt10 i11 t:ado tn ne t "n l 11cinc-

p-nitrnnil!.1lo ir, n buffr.r n"llution rJl 7.?.. 
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Pr29 e<\uro: 

Tho 111othod ,mio h nooompo.nied the LAP roogont of Bioohomioa 

Toot Coa.bination obtainod from Boohri-ngor Manneic CMph, wall usod,

In thio mothod test tubos WON set up as shown bolO'lf, Solution

one is tho phosphate bui'fer nt pH 7 .2 while llOlution t1'o i s  tho 

louoine-p-nitranilldo solution, that ill tho sublltrt\to in thia ooso, 

Into oaoh tost tube 3ml. af solution on11 (phoaphato buffer} ,md 0,1ml

of solution two (aublltrato) wore added, 1!11.Xod and incubated in a 

0 

wator bath at 25 C for 5 minutue. Thon o.lm1 of tho sol'Ulll SR� lu

wo11 nddod ard mixod. Tho opti.Qu clonaity of this i;dxturo was rea.d

icnodi.atoly at  4<15/Um• l!Jld rooordecl all B1• Aftor oxaotly 30 minutes

0 

incubation o. t 25 C, tho optical density was ogain road and r11oorded 

aa E2• Th.i ai.fferonoo bot1"00n both is f::lB •

With optioal donaity difforenoes abovo 0.600, tho llONC! wae

diluted ton ticea with ph,Yaiologiol\l aallno. Tbo Nault ehould

bo oultipllod by 10.

Caloulo.ti. Qfl.

LAP aotlvi.ty of tho onay,no la obtained fr<D a table auI'Jillctl

nth thO N&6&nta or oaloul.atod as bol�.

t2- B1 
a f::l E 

108 x b, B • l'IU/nl. 
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Prlncinlr. --

llilir.ibir, r,.i.Qta r.-itn 'l.1.:u:l'lti21od sulph inilio o.oid to 1\,m 

t,1 red o':llO\\r il a11cbilirubin, Jn ""uoous :.011.1 .. ion:! only con­

jugowd b:.lirubln (<lir.:o, I 1br:1• in) r c.nto. \'lh,.;n b ri ot.t.c.-u.rus 

is n-3dttd, oll th I ilirubSn {oonju3 toil ,nil rr�o) r, �et. 

'othyl ,:x;-1 (?.. 9ui6 per li tro nt r1' 1..63 i.n nook.tL otlff ,ir) 

in ur.cd s u st•,nlnr-1. Tho colour of thi11 t-olu�ien nr.our..1toly 

ProcoiluN, 

Th. "''Jtnod u:i1 \ 1.!" thnt of :'onoll ,\ oerib,:d bv 'r,rl, j (1962). 

Tnt'.> I. sotr 01· tost tul.>011 thu -f'ollcr.ti.nr. r..,1,,�:tons prapnrc,1 

nr: dor.r.ribod 0.:1rlior 01"( oc\dotl. 

X'\C 

n::o Mn or.t 

ill:' blMk. 
oni:oe• .-ul'{.:n SD1u'! 

di 
d 
b 
� otillod ntt<'lr 
-

-

., 

Totnl 
. 

:-t '!"1lr.nk ·1 .-o�. o. 4.
I ,2 -

0.2 

,) ·" • 
- • -

Conju&nt d 

· st I n1
V 

• • 

0.4 "'. 4z:, ' 
0.2 ' �1 
- 0.2al
- -cl.

} .,. } • L;r,l

'.no 11nl11 tiont w r� oi.Tod r nd allor. d +-,<J • tnn:'t t rooc 

t..:;: p< mturo ar 11) ii 1t n n.i tla.ir o1 I.lo l d1.1nsi tior N rond 

nt. 5"0:v'u utd "i 'ho ;,pror,rlr.to rl• ru: to i:"t th(J 11pootrophoto­

�otor ,t :.ore. 
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"'ho optic l Ii r-• it, a. th "l11.11dr.rl 

r.1 lou:U-t.ion. 

O."l'> .,. 101 
. -

u. ,. 

= t ,t.t ror,qinr ,: I� 1•f p ... 1· :! I r.-1..
" 'a 1 l'oarli ni;

tl ,• l r,J 1 Otl luti a.,

For vnluos of over lQ� • J'' ·• 10C'k:.l, !'::..llor q\1i:1nLity of ::uru:: wat 

u•.i and th.J nmount 1t b ,11ont·-uro. rolution (01· tlisti11od wntor) 

r.c.:i incron� d nceordint1l.y. 

Tha method u111,;r:l in thia uu�umirAtiC'n �IRI! 11 ccrbi•1ation 

of tho t ohniqu<- of Dole( l "!>6); I roh a.'ld C.,y, ( 196f) ; r. node lln 

(19',n) nn� C n aoll.tl et. nl. (1969). 

I'lood 1'roc. 30 to 40 nor: u ro et or pRraai ti 11ud by 

11yrin oont.,irdn, • 1 C'"I UII c,:I t:1 t., nntioonrulant nn1'\ th n, 

n ><>lr.,t. /.l' pn:mei Us !l r.ico nor 11110 b t. 

d11,Y11 a!' 11r ot..ior. 

trt 5th ru•rl 8th 

Bl-,od t"rfr not nl or pnr,,.1tJi; I ohic.l:s wur0 w .. oollc•t d 

y I r-t J>U""t.Urt • 
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Thin s1neo.rs •1-, pr rnrod fr.:, , t1 ini'1.ctod blocn- pool8, 

stain•1tl n n.cl oountoa to dot1.n.li.n i..1 p .rcontogo p· !"11:ll. tn :t.n.

Total r o U count� r ro r 1.-so ullt'll>li ::ihu:1. 3ubs(u1u t�.· th:i

f''lTilt>i-td.:ioll nnd unpc..�-.itirud blooc ., r-l oo'lta-if'u ·i:d nt Rbout

lOO'lg ..p· ,. c!i,mtc fa- 10 ru.nutoa I\+. <;
0
c. The pl.n!SO'l woa r ,·1od

and di ,oar-'lu.l nnd -t110 oo Uo -or,; r,1i:ui;5�nd d .. tl orl "n-.1 

vol\Elo in t'r.ibs phor.pl �• h\1ff r (nl{ 7 .4, ca2+a-u'l:Lc•1). nntl

oontrifu,�-l n •ri ,. 'Id� nn11hi� 11roo ',: ;"J�II ::- ,, t " irico. 

to _ 

:ipooW o pnr• 1 t" ,\ n!li tv or t('t, !. r1an 0111.'!. ,. 1 ir F.qW'l vollll:!OS 

of pnr aiti ,c1 or unp ,:-.,tlti :c•l colJ su11ponsiorui 11nd J;rob •:: 

1'ho inoubnto� oo)l su,iponr,101111 � .. ,1 ". 022r Trl. th r :; ot to 

.rluon:;o. 

_aurl..i ,ll of Lh n, ninin !>Ol coll n·:·p;in � o:lS r.,.'r\"

l"l!"'-l'V d for dote. .d.1 tion '11' tho r::-... -inouba':.i.on lov 111 f\l both 

total llpiit nn� fl"lll .t1 oid r.i,.l tl r -Bin! 

inoubot-Od for f"U?' hour al .._7
"J
C Ith :11,, l., , • notl 1• llqunt

n"111 'Ii thdr.-,;m or ,• t .._,, r f 1. on r 1A' ' l 11,l wd rr 

nr.id oft r four hour�. 

fu. t-,1
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Br �i_p.n..�"I.L£ i.D,;'>:t,ir,:-- of tot.nl Jj nul __ ;!'!'t r,\. .;<''-_t;;.;._._o_n..ll

nu.r.;,0n11ir,nc. 

totl\l lipid �cr.J oxtr.ev,wrl ov 1-ni,;nt r.:!. th �IJ volUQo:: of 2: 1

Chlorofon� - oethonc-1. " 1 Chlorof?� -:r:othnnol ..,;rlr.,oto

r, 

thon wor.!d to about; C QJld Nltor-itl. '1'1 o lipid oxtroot ,.u;

t·, \ 'lf l!asoir (l'J"/1) in -;hioh

"h, residue T7R8 fir11t 11i1111olvod in 0.ljl, l porohlo1·io r:.oir1

follm1•,d hy 5r-l ,lictilled Tlator, ""nc.n O.,.r, .. oc. oontrn"ud

c=o�.:.u= col,.., r�c. �olution nna .: 1 of 0.2 nooorbic acid �oro

AM ollo uil to :it.end ot rocr tunp raturo ··or 20 ro.nut :; .

eton11 1-d ph 1:iph!!.t..i oolution of JlO I..:� :ii uc di.h,ydroL ur. phosph.o.tu

(5cl. ..o.2ur,P) 1100 iro.l .rly �r 1..J, 'i'ho <'"lou:•3 o:f tno solutiorus

':111"\J ro�tl in o. oolori.t,.ot ,r u11in£t • rv•l t: ltor nn1 cottil .- a

Tlater bl "lk at ;ero.

Cl\ l51u1'a t.i �.!!!. 

-:)r. P P' r lOCcl. J.�-
1'1 ' . .,

lu:trnottnn ...: l.f t ! op or 'VJ''· {' .. .,.. � ,.,... "\. \ •
. -

, ·-+rr.ot ,\ C'T 

- --

nn\ al' •uo 

"�ln1• 'l•J r-,t t • (JO'Q) ••"""' ·� 
.,., . , , • � • • " ,,-, , · n � • "'1' nf 

,,:tMo'i n p 

; ,, 
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rn thin r:ictho•l, to 2lrJ. f th c 11 suoporrian in • g!· r -

nt pparud tc.� • ub , s cc1lod, ,.i "h o·, ki'Pr, lChl " ,ctrnotion C'.ix­

t'1re ( i11cpropanol, n-hi:ptrnu om r�S0
1. 

in rutiC'I 4.0; 10: l voluco 

by vr.lum ) ; t�n s;::11 of' n-h.:pto.n o.nd 4111 wnt r Nl'C .1.::ltr.Jd11:iod

n:-d ·h,· "'i "Jct.ur,J ;11i:1 i:;h:Jcc. for t lO'\C t 2 i:-j_nutuc. ... t o  5 1 

l li,.,. t. of tro uppur hcptone lnyer o:i Nmovcd ini..o lb ell

:1tr:>pporod oontrifui;c tubu nnd th ,-., vi.tiorau:-ly eh \..-on . or fivo

inut 11 -r:it :in ual ·• lumo of "'· ""5 p r r. nt cquoc,1 �ii phur:I c 

aoi"i. 'l'ho "ub, � � tb,. r, clln�r;i.t"u • d nt r.bcut j0Ci0 for S cl.nut, a.

Tn thu la :t tubu Trhioh cr,,tain·� · h::. >oJv' s '' · i trotion" p;ixturo,

·-.1 of th, V.flilh"d ,1uptor•J 111.yer Wl'fl trnnllforr<Jd nnd it i:as tlv n

ti1�• t l ,ith 0.018'., 11:idi.UJ:1 h,yil.,.�x:i:dll -irhilo buin. a,,iu.tc"l -,ri h

n 11tre1.:n of nitror.on i;ne cl. liv .., d to tho b�t· "'l nr t.h t .b wi"l} 

r fino i;lJl�r cat illary. Tho 5tr,,IU1', of ni tr.o,;on llhoula :rp.ll

oorbon di� d fro::i tn< .. or p.l' rriil '<ut p t-ho trro �ti11 l 11 :ix ,t d\lri nr, 

titrnt:l.?n. A� tl r·r> en-yellow or,•l-point rrin 0,ppraac:1t. • t� 

n e-1 ,r,., wnr. intornipt-Jd frllffl t.ir 11 t.p tir for • :itnnin. i n of 

thl'l inilic, tor on.lnur in tlv• nlcohc-lin p'ul:i . Goo•! 11 t.in n" 

found :s11onLinl no t110 nl-point 1u1 lirNo\!ll to on u. r '- l 

ljr't-iUn 

"'ho hi.pt·,., uiy r f1• nppror,r to ti trail on bl nk11 an· 

palri tir Nlid 11t l rd t' • ��ilr.rly ,i:I '\ b CoN

l'C I 8 t• 1 O(O] 

tr tt,n. 
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Doteminati on of arawth Rn•l infuoti vit:,: of PlM:"Odi&. n£tor

oxrosuro to dru�:i 'in-vitro'. 

Various method.a o.ro usod for cultivation of mRl,a.rial

paroeito11 'in-vitro', Each 11pooios l't1quires its Olm vnr1at1on

of tro goneral codiu:I\ • 

.!l· Cultivation of Pl.asmodi\1111 b rghoi in vitro.

A 00111bination and modification of tro mothoda of Polot

and Borr, {1.96fj, Tropgor (1967) &nd Polet (1Cl66) in which

para11itizod oflllll wara auapondod in .,, nutrient modium for

24 hours failod dul to lose of viability and extonsivo

haemolyaia. Tho �ethod of Rioola:lan ot. al. (1968) was u11od,

Thie involvua tho inoubntion of oitro.tod p,r(lsitiscd rod

blood oollo with eomu gluooso in aorow oap bottloa for

11bout 6 hours. 

!?.:., Cultivation of PlAsmodiui:i �nlllru\ooum in-vitro 

Tho mothod yf Taylor et. nl. (1951) was usod in tbo 

oul ti vation of Pll\11r1ndiu."II ff\llinaoourn. 

Parna1 ti�od blood .,,111 obt111nod troa chicks with

approrl111atol,y 6<1� or thoir orythrooytoa pnrt111itizod. Tbo

blOOll �as diluted with isotonic oalino to oont11in obout

8 
10 x 10 paroai tiaod 001111 ror cl. Idoally rooko�Ulution

bonta liko thooo do11oribo1l by Giocnn ot. al. (1966) should
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DotermiMtion of �'11'th 1tnrl inf.iotivitv of Plrui:nodill artor

o,cpoaur1, t drui:,e 'in-vitro'.
-

Vanous m�thodJI nrc ueod for oulti vation o f  malarial

pnrnai toa 'in-vitro' • Each opooioa roquire:1 its own vnriation

of the gonoral codiu:11 • 

.Jl• Cultivation of Plasmodium b r�hoi in vitro.

A oom'binati.on and modifioation of tho mothixla of Polot

and Barr, Q.96'J, Trog1.,3r (1967) and Polot (1966) in which

paraaitizod 001111 wera auapondod in n nutriont modiUIII for

24 houro failed du"' to 101111 of vio.bili ty ond oxtonai vo

haemoly11i11. Tho c,4thod of Rioola:lan ot. al. ( 1968) waa uaod.

This involvoa th� inoubntion of oitrotod parn11it11od rod

blood 001111 with ao:io glucoao in oorow onp 'bottl II for

about 6 hours. 

!?. Cultivation of PlJ\smodium fQllinnooum in-vitro 

Th•l a.othod of Taylor ot. al.. ( 1951) ,Tall u.,od in tho 

oultivation of Pla,.r.1odiwn ""llinaoell!ll. 

Pnrnai tiaed blood waa o'btainod froa chicks with

appro:dmatol,y 6� of th,,ir orythrooytos paraeitiaod. Tho

bloorl woe dilutod with i11otonio ealino to  oontll.in obout

8 
10 x 10 para11iti11od 001111 per cl. Idoally ?'OOkcMJ.lution

bonta Uko thoao do11oribod by GiocM ot. nl. (1966) abould 
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bo usod ns oontain, ra. In thoir absonoo 251:11 oonionl

flaaka wore used. To onoh atarllu fla11k wore addod 1�.41'!11

ohiokon blriod, .lml of ponioillin in iaotonio so.lino to  19,vo

5000 units of aodi'l.l!'l penioillin G, and 0.5ml of par1u1iti1:od

ohick blood oontninin11 about 5 x 10
8 

parasiti <cl o<,lls.

Tho flaaka wore then inoubotod at }7
°
C for 6 houris with

r.entlo ab&ldns, 

Two sr.otboila 11\lro aui::,:ostod for assaying aurvival of

parasites. Thoso weN inooulation of an ollquct:i of the

ou1turfta into auaoeptiblu six-days old ohioka and dotonnining 

tho p,1rloil beforo dotootion of panusi torllia and 11e0ond1y by 

diroot ·cdnation of 1'11.ma proparod frm the culturea flaak& 

at rogular intllrvala.

In too f ')rtr.or method, 0.1ml of tho cultu'N wnt1 ino�ulatad
• 

into aix-dayt1 old "hi to lo�orn ohiok&. Blood smear11 of tho

ohioka wor9 OXBJli nod daily beginning tho dny arter

inoculation and oontinuint until parnaitoa woro dotootcd on

two oonaooutivc da.,ya or if nesativo for 14 days.
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CHAPI'BR FOUR 

Clinical and bieohemical eN'oota of

(a) Plasreodi1im b?rshci in mice

(b) flper,1odium ei'}li,:i,oo\\,'.il in ohioks.

Exporip;ent lA 

• 

Cliniool and bioohernionl efi'oots of �:;r•iliUO borghei in  C'1Ce

It h.ns been sho1'TI thAt oll strains .-r 111100 oro not equally 

11u11oeptible to infeotion11 rlth the blood fonts of aosn:g1iuo bcrch,1

and that the oourtic- of infootion vnri,i11 6roatly fra: ono 11train bf 

ciioo to another (Box et. "-1. 1954). It 111 thet'flforc con11idorod 

01111ontial to rind out the oour110 of infection of tho available strain 

of Plngnod.1$, h_rr1�hni, in tho 11truin of white 00\lae (l'Laoul� spooiea) 

aupplind by t.he Pre-ollnioal Anice1l ttouse of tro llnivorsity of Ibodo.n. 

Prooedurf' 

A atre.in or flno;:osliU!l) )Jcrithoi which lifts boon i::aintaincd i'or 

aovernl yo11r11 by weekly blo•d poaoot,il in rr.ice wna u11ud in thi:s 

oxperiallnt. 

Twelve littoni of l:lioo oonai11tins of at least 5 c:3los and 5

femaloa AM woie)dn5 bot,reon l8 ontl 22e;na wore 11ulcatod ror thin 

axpcricont. Two littor11 r.ol"O inl'oated with l 11!.illlon pnro11iti£od 
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C!W'l'ER FOUR 

IDCPERl�;'l'S AJ{i) R'6St1LTS

Clinical and bi •chemical ert'oote of

(a) Plaamodi1p, grrr;hai in c:ice

(b) Plp,modiUljl e�l)inaoO\ll!l in oh10k11.

Bx:ooruent la 

• 

Clinionl BJ1d bioohemionl ert'oote of flo:i•rliUO borrhei in nice

It hae been ehown that nll otrains of mioo 1..ro not oqunllY 

eueoeptible to 1nfeotione with tbo blood fome of floo�odiun hcrehoi

and that tho o ,ureo of infootion varies srenlly fran one strain bf 

mioo to another (Box ot. al. 1°54). It ie therefore conoidorcd 

oooontial to find oul the o ourao of  infection of th{l available etrai.n 

of Plnq�odiuc hnrghni in tho atrain of white oouee (rLsculU!. epooieo) 

euppliod by tho Pro-clinical Ani=l Houee or tm thd.vorsity of !bod.an, 

ptooec\ure 

A etra1n or fl:>crodiu.'1) lisrrhni whioh hns boon C'ainWnet\ for 

11ovornl yenre by weakly blo•d pa1111nt;0 in tr--1oe wn11 used in thie 

experiment. 

Twelve llttora of cloo oonaieting of at leaet 5 t!llloe and 5 

f1;ralo11 and wci!,hins bet,roon 18 and 22e,na waro 1111looto,l for thie 

experlc.enl. Two lit.taro r.o'l"G inf'loted ,rith 111.1.lllon parneiti�ed 
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orythrooyto11 oonto.ine<l in 0.2ml of on inoculuc propo.red from an 

infected donor mou110 0.11 described on page li6. Those a,ice were uaod 

for daily deter::u.natio!l.11 of body temperoturo, parasitemia and red 

blood call counts usin& methods thnt have already been �eeor:ibed in 

detail in chapter three. 

Tbo othor 10 litters wore divided into 8 groups of 5 11'.ice. 

Four groups wore iofooted with 0.2ml o f  th" infootod inooulUD while 

the other four groups wore inoculated with non:,al adoo orythrocytee 

contained in 0.2ml inooulum. In grouping the mice, oaro wo.a taken 

to e�ure that tho infootod and uninfected rroups had idontiool 00G\­

po11i tions. On tho day of inoculation and at two day11 interval, one 

,troup of 5 adoo from tho ini'octod lot and a correapondinf" gr,up from 

thr uninfooted lot wore eolooted. After their body te, ,peroturo a.nd 

percentage parollitoa:io hod bean dotonninod, all the 5 mice in eaoh 

group "ere killed and their 11era wore pooled ror the detercination of 

1erut11 protein11; glutnmio pyrUVlltO tro.n1111111ina11e CPI', leuoine-ami�• 

poptidaae, LAP and alkaline phoaphotnao; ,on11:1 bilinibin e.nll aeru::i 

gluooae u11ing �ethod.:I thGt hove alrondy boon deDoribed in detail in 

chapter throe. 
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orythrooyto11 oontoined in 0.2ml of an inoculUD prepared f'r<D an 

infected donor mou110 ae deecribed on page 66. These mioe wore usod 

for daizy doter::dn!ltions of body tecperature, para11itemia and red 

blood oell counts u11ins methods that have already been �eacribed in 

detail in ohapter three. 

Tbo othor 10 litters wel'f' divided into 8 groups of 5 ��oe. 

Four groups wore infected ,nth 0.2nl of th9 infootod inooulum while 

the other four groups were inooulated �ith norr..al mioo orythrooytes 

contained in 0.2ol inooulum. In srouping the mice, oaro wae taken 

to en.au.re that tho infootod and uninfected rroups had identioal ooe1-

poaition11. On tho dQY of inooulation and at two day11 interval, one 

group of 5 mioe from tho infootod lot and a oorrospondins gr1up from 

the uninfected lot woro aolooted.. Arter their body ter.,perature and 

percentage ponud toC!io hod boon dotox,ninod, all the 5 mice in each 

group were killed and their eora '11111"9 pooled for the deteraination of 

aen.un protein11; gluttutio pyrwoto tran11tullinn11e CPI', leucino-ui.l"• 

peptidaao, LAP dlld alkaline pho11phllto110; 110= bilirubin and senn 

gluooae u11ing Qothod.:I that hovo already boon dosoribod in deteil in 

ohaptor throe. 
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orythrooytea contained in 0.2ml of an inooulu::i proparod frar:i an 

infected donor iiouse ot1 doecribed on page 66. These 111100 were uaod 

for daily deter::iinationa of body temperature, paraeitei:,.ia and red 

blood cell oounta usintt methods that have already been iieaoribed in 

detail in ohapter three. 

The othor 10 li ttera wero divided into 8 groups of 5 mice. 

Four groupa wore infected with 0.21:'\l of th!: infoctod inooull.llU while 

the other four grcupe wero inoculated Yli th nol"Ql\l mice orythrocytes 

contained in 0.2ml inooulum. In grouping the mice, oare wao taken 

to ensure that tho infoctod and wdnfected groupe hod idonticnl oom­

positions. On tho day of inoculation and et two daya interval., one 

group of 5 mioe fro111 tbJ infooted lot and a oorl'Qaponding gr�up fra:i 

tho uninfected lot wero 11olectecl. After their body temperature and 

percentage paraaitomin hod boon dotonnined, all the 5 mice in each 

group wero killed encl their aera were pooled for the determination of 

aerum proteins; glute.mio pyruvato tronse.mine.ae CPl', leucino-8.lll�• 

peptidaoo, LAP ond alkaline phcaphotooe; 11enin billnibin and aerun 

gluoooe using muthowi that how already boon do110ribed in detail in 

chapter throe. 
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Ra11ult11. 

The result .. of these exparicents are shown in tables la, lb, 2a

and 2b. Tables lo. and lb ahc:vr the tomporatures, peroentogo poraai tamia

and RBC oounts 1n both sexes. The results aro oxpressed as tho coo.n

rl th their standard devintion11. Tables la and lb sho" that 1n both 

sexes pa.rnoitemio progressed from the first dt\Y after inoculation to 

about the sixth doy "hen there ,.,as o dooronse in tbe rate of  inoroaae 

of parasitemia. J.!oat of the cd.oe infeoted had died by the eight do.,y 

after inoculati•n and thoao that survived showed a drop in the level 

of parsaitemia. 

With progrea11 of pnreaiteoia tht!ro n(tll a 11light increase 1n the 

bo� tei:iperatures !ll,ovo normal ant\ o more or looa continuous drop 

with increased peroaitomin. '1'his finding c00pares favourably idth 

those reported by Jaoob-ot.al. (1963) an·l 1'elldo et. al (1966) who 

hnvo nlao obsorved a drop in tho body tegperaturo of mioo infoot1td 

Also rith 1.noreoaed peroaiteoia trore ';'1'811 a oc,ntinuous fall in 

the red blood ooll oount fro111 nbout 8 .27 x 10
6 

red blood 01.111 pur c=

on the r1nt day of infection in the IU\le mioe to about 2 .t:15 x 10
6

red blo, il ooll on the 8th day nftor inooulntj on. This obacrvntion io 

nicilnr to that roportod by Zuokernan ( l<l57) nho ernnrocl th.at in !.'lost 

rodont11 whioh cuooUClb to Plo11modiur.i berghei in1'oot.1ons, c:nrked an11olllic 

W!Wllly prooaod11 ond aa.y prooipi tnto dooth. 
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TAilld ln

ol 
Pcrcont,11.:, rnr1111:i t-,!'li , Ter�

oount in e!Blo 11\ioe ;infeot11d l'lith PlAnmo�iur berghoi

No of c:ioe 
Poroento.ge Teopora turo Rod blood oell 

po.rasitem.a oF X 1()96,m::i 

10 - 98.8.:t..0,5 8.21 + o.63 
-

10 2.5 • o.8 99.1. o.a 
-

-

10 6.8 + 1.5 98.6+ o.8 
-

6.84+ 0.58 
-

10 20.J+ 5.6 96 .2.±,.l .3 
-

10 }8.9+ 4-.3 95.8+ 1.1 5.19+ 0.81 
-

-
-

8 55.3 .. 6.1 94-3• 1.6
-

-

6 65.5,.7.3 =94 3.55+ 0.4J+. 
-

3 58,2.±.J-7 <94-

2 4-1.7+ 1.i. .... 91,. 2.85�-51 
-

•
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TABLE lb 

Porcentnt:'l Pnrnei tl!T".in 
I 

Trn!!perA turt• 11r. 1 Rod Blond C:ol l 
count in fenale mice infootod wi tt Pla '"'!lodiurr, bAr,:h�i

r; · or cice Peroentngo Tempflraturo Red blo,.d coll 
poro11i tonin ..3 X l<:P/c� 

10 - 98.8+ 0.2 1.81 + o. 7l 
- -

10 .B 0.5 
• 

99,0.:_l,1+ 

10 7. �.:..2 .2 97 ,9.:_1,2 7 .35. 0.61 
--

10 21+ ,I+.:!.). 7 96 .4.±.J .6 

9 45,9+ 6.2 
-

91+-,9+ 1., .. 
-

�-· + 0.65 
-

9 58.l.+ 5.3
- 94-.I.+ 

-
.9

5 69.6+ 6.4 
- "")l. 4,28.:_0.79 

2 56.2,i_l+,l ;--9}+ 

2 50,7.:-}.5 "94 '.6 · • 0. 55 
-

•
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Tables 2a and 2b 11h011' the results af tho effeot of thia infeotion

on 1101:le bioohecrl.oal vnlues in tho sol\111'. Tho vnluos nre expruisaed

as tho cioan of 4, deten.rl.nationis 1fi th their standard doviation11, It

wnis obs,rved that nis the levol of para11iteC1ia increased, tl-ere wos

01110 an inoreaso in the levels of serum en::ymos glutamic pyI\lvnte

tro.naandnase Md lauoino QJD.ino pepticlaso Thero wos a drop in , 0"11:1

gluoose levels. No �arked changes were observed in tho levels of

soruci olktlline phusphatase , bilirubin and total proteins but a omrked 

deoreaso in the nlbumin and a oorroaponding in,:,rel\5& in the B-globu)in 

fraoti .. n:i "'ore observed. These findillJIII aro sioilar to thost1 repor.tod 

by Sadun ot.al. (1965) who have also obaorvod inoroose in senn 

glutwc pyruvate tro.ns8111inase, deorea11e in sen.1:1 gluooso and varia­

ti•ns in aoruci protein p,i,ttorns in mice infected m. th Pl1un:1odiUC1 

bt1rghoi. 

Cnnolusion 

Proa the roault diaounaed, it has boon shO'lffl that tho oourae of 

infootion of th'l Plr\t'l"OdillJ:\ bcr!!J, 1. available in the whi to aioo supplied. 

is sidlar to that reported by other worker:.. It OM t hon1fore bo

oonsidor&d suitable for this atui,y. 

Aleo there 1a no aex d1N'orono" in the ro ponae of nice to thia 

intootion. 
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�o of 
Dny Snmplo nioo

0 llomnl 5 

lnfootod 5 

� llon:al 5 

lnfeot11d 5 

.i. Hon:nl 5 

Inf'eoted 5 

i6 Uon::al 11 5

Infootad i. 
Ii 

% Parooi 
�Olilin 

-

-

-

7 ,2j2. ,4 

-

35,3+1,9 -

• 
-

.. 

60, 5 +5,8 

Tcll!poro-
turo oF 

98.a; .a.a 
-

�..0.14 - . 

�3,;1(),16 

I ,TJ/ J6 j. I fTJ 

�CX>j0.4} 

9$.)?i.ll+ 

96a; J) .» 
Ii 

94.�l.84 

- 100 -

TABLE 2ft 

Tho oN'eot of PlaGnodiu.':I �or5ho\ infection on 8000 bioohomiool 

voluos of sonm oorwti tuontn in t1Alo rio(! 

GlutM1c P1i Loucine Totol Alknlino Gluoo110 Total Alblcln Total r l:b lir.f10011lJn 
6labulin 

uvnto trnna- omnr biliru- ph,apha- cg/lOCbl protoin 
-

tuninn110 poptidrulo bin cg/ tone,� l� 1/lCXi:1
Poroontaga 0.1.., .. �i ti Jlmu/cl lOCttl �trau 

unitfl(Xhl 

25.63..0.SA 4,95+0.12 0.58..0.ca 6,14..0,09 ,109,5+1,6 6,42j).l4 52,lt+l.} 18.8..1 ,5 2'.i42.6 6.2 40.6
- -

-- - - - - -

27 .21..0.43 5,36JO.,.C: 0.(18.0,05 6.06..0.13 122 ,5-+2 -� �.98..0.13 58,4+1.0 19,5_.i,9 16. , .J 5,4.0,5
- -

- - - - -

21+,9'lj0.15 5,17.0.19 C ,61. .0,03 6.00 ..0.07 116,7 ... ,q �-09..0.08 56,5.0.8 16,7.,.5 21,2,.:1.l 5.6�.2 
- - - - - -

63.85.0,34 6,75J().84 0,9J+O.Ol 5 .68..o. O'l " 57 .3�.l 6.01+..o.15 46,0 .. 1.1 20,5_:!l,2 ,G.Sjl,7 6.1�.2 
-

- - - -

25,39..0,20 4,88J<),43 0.66JO,O'l 6,31..0.ll 17,4,!2,0 22 ,8.:l ,8 6.6",4
ll2 .6 +l..l 6.15 ..o.o, 53,2.t,5

-

-
- - -

11�0.55 l0,5l_t(),79 21,0J,9 }2.0_J.� 8.14(1,J
1,21,j().02 l+,21.0.18 65,1-12,6 48,7.tl,9 

-

5,12JO.ll - -

22.0j,} s.9_:-0.s26.79.0,14 5, )3.0.26 0,59j0.03 6,22J).02 17,5j1.6 ll8.6+l.,4 ( .20..0.� 55.6�.a - -

a.6.0,2 -

';4,?j),7 81.65.0,SI+ 16.}2ftg} 6,85..0.ll 25.6.tJ,l � -

6 .89 .O.(Yi 60.0..i.a 5,a1..o.CY2 u.1�., -
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�o of % Paraoi TcC!poro-
Dey 8(11:!plo nioo �OClin turo riF 

0 llo�nl 5 98.8, .0.21 -
-

lnt'oo tor\ 5 - S8&+..0.1J�
-

i2 llornnl 5 - !&3J(),l(

Inf&oted 5 7,2,;12,4 r;/Jpjl.,05 

� tlon:nl 5 - ��j0.4} 

Inf'ectod 5 35,3.:tl,9 $6J?j2,l4 

• 
.6 Jlo�l 5 96J5 ..0J} 

I I -
-

-

lnfootod I+ 6ti, 5 +5 .8 9/i.�1.84
I, 

- 100 -

TABLE 2ft 

Tho orteot ot PlnsoodiU"l porM9i infection on aoco biooholilioDl 

vnluoa of 11eru:i oonsti tuont11 in 01110 rJc(! 

Total Albumn Total �let lin �lcbul1n 
ClutMic p1• Loucine Total Alkalino Gluoo110 61obul1n 
uvnte trnna- o:�inr biltru- ph,apha- mylOCbl 
aa:innso poptidrulo bin mg/ tnao,llno 

mu/�1 "' lOCtil �trou 
unit�l 

25 .63 -10.58 , •• 95 ,0,12 0. 58 40.c&. E ,14..0,"9 1109 ,5 +1,6 
- - - - -

27 .2li0,4J 5.J6j0,25 0.68..0,05 6.06..0.13 122 .512 ,4
- - -

24,92 ..0.15 5,17..0,19 v,64..0.03 6.00..0.07 116,7ii. _q 
.. - - - -

63.85,+ ,34 6,75.J0.84 0,93..0.0l 5 .68j(). 02 57 ,3,±},l
-

25.}9..0,20 l+,88j0,1+3 0,6 6j(),02 6 ,31..0.11 ll.2.6+1.l-
- -

119J>j_ 0,55 10,51.J0,79 l,21,j(),02 4,21.0,18 
-

65.lj2,6

26,79.;t0,14 5,03..0.26 0,59,j().03 6,22j).02 ''118.6..J..4,, -

81.65 ..0,54 16,32flg) 6,85..0,ll 1·6 ,89 ..0.� 60.0.i.6-
-

protoin 
GJ:'/lmi 

6 ,42 .0.1,. 
-

5 ,98 ..0.13 
-

6.09..0.oe 
-

6,04..0.15 
-

6.15 ..o.o, 
- . 

5,12.j().ll 

6,20,.!().� 

52 ,4 +l .j
-

58.4+1.0 
-

56,,�.c 

4.6 ,OJl,l 

53,2J?,5 

4a,7+1.9 
-

55,6�.8 

5,81..0,02 41,1'2,3 
- -

Porcontase o .... r ,i ti n

18.6.'l ,5 21.i.,_1t .6 5.2«>.6 
-

-

19,5_.i,9 16, �, .J 
-

5-4�.5
-

16,7,!?,5 21,2;1,l 5,6 41>,2 
-

10,5�.2 26,6jJ,7 6.1�.2
-

17.��.o 22,B.tl,8 6,6.0.4
-

21,0j0,9 j2,0_J,\ 8.lJJ,J
-

22.0_.c,3 s.,j),5
17,5j.6 

9.6_:0.2 
�.2J),7 25,6,tJ,l 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



Day 
Sncplo

:f o. ol % Porn11S 
mic1 lomia 

Nol'lllal 5 -

( 
lntoctod 5 -

liomal 5 -

-+2 lnfooted 5 10.16jl1� 

l crual 5 -

.i. 
rnreoted 5 }8.35�9 

Nonnal 5 -

I 
lnl'ootod 3 

; �5,52� 

• 
• 
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TABLE 2b 

Tho offoot of PlanL'!odi\l!l bor.thoi infection on so:10 bitthc:Jionl voluos of 

uoni=i ocnntituonte in fci:nlo rdoo 

� ·rocpora-
turo r.i.F

98 .82 ..0,}('-

9B.80..0.26 
-

98,83J).24 
98,45.;;t(),98 

98,86j0.07 

96,78.:tl,5 

�.80j(),3'� 

Q/.. ? .a .56 
,. -

I 

.;.1utaoio py-

ru,ato tron-
D WM ll 8

30,12 ..O.hl 
-

, 1.s,�_±0.36 

28,75.JC).19 
79,33.!},25 

27 .82J).lJ. 
1�.36�.76 � -

29,14..0,23 -

XA 55..0,81 -

Loucino Total 

anino biliru-
poplidaao bin mrr/ 
t:u/C!l 100:il 

4,97j0,l.4 0,59j0,02 
0.66..0.04 5,13.0.22 - -

5,26J0,09 0.57.0.02 
-

G.62j),5l 0.91.0.12
-

5,0}Jl.ll o.�l.!<).05 
9,80..0,14 l,L 7..0.16 - -

5,38i1J,2'i 0,5�.0J

lJ.91J(). 37 1.96..0.07 -

Alknlino 
phonphn-
taao.Kins 
Ana&1rcng 
unit� 

G,36jC).l} 

5,�,.j0,27 

6.00�0.19 -

s. 7}..0.0b -

6.25.0,12 -

5,45.0.15 
-

6,17j(),20 
6 .09 iO. lJ�

-

Gluoo110 
m/J/lOCbl 

98.80..0,92 
-

112.li.5 -tl. 03
-

lC2$ ..0,76 
-

45,0}jl,4,l 

102.32 ,j(\ 90 
-

�.66+0.57 -

100.51 .. 1.C" 
,. -

I 

52. 74...J.. l} 
-

Towl Albmin 
protoin 
i;:vlOCbl 

6.26..0.12 55. O+.l .2
- -

,40..0.08 
-

59.l,:t().8 

6,23..0.20 53,8+1.1 - -

6,25..0,14 43,2.0.9 - -

6.31 �.06 58.1.0,7 
5,50�.16 - 32 ,1++1,6

-

6,i!7_!0.l9 53.0..0,5 -

5,36.t0,07 35,5�.9 -

-

Trv.l I t1c .... - 1 Glcbulin 
slcbulin lln .. I I

-

Poroenl�RG ccrt0s1 tion 

19,2,j0,7 20,4�.6 
-

7.0�.3 -

16,6+1.l 
-

21. 't ,5 6.5.0,J
-

l9,6J).2 19,9_ .4 6.5�.;-

23,4jl,} 27,5.t0,6 6.1.{l.�-

17,8j0,8 19,5fl,j 6.0j0,2

23,lj0,4 }9,}jl,7 5,2,:(),6

18,940,J 
-

21,4j0,6 6.,�.}-

}5,2�1.} 8.4JJ.�22,9jJ,7 -
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Bxporir:ient lb. 

Clinical nnd b1ooh!lclcnl offoct11 of a otrain of Pln�odilJ!'.'I 

f11lliMCllUIJ! on whito lnrhom ohioko. 

Proooduro 

It ffBII dt.11ir11blo to know tho oourno of Pl.,u1r.iodiun e_ll:innoeur-

1nfeotion in the strain or nhito loghom ohicka obtainable fra:i tho 

Bxporlrnontal onrl Ro11earoh Fam of tll!l Univor:i1 ty of Thad.an. 

Forty 11ix-do,y old white lughom 000krol11 were infeotod with 

about 25 million panu1iti1ed red blood oell:\ intravonously. Twenty 

othor11 woro inooulatod rlth 25 cilllon orythrooyte11 obtninod fl'OCI 

0 

o normal ohiok. The ohiolc.a wore kopt ffaro o.t c':lout 32 C o.nd fod :n

ohiok cnoh which contained no anti-bi 1tioa. While 10 infootod 

ohicko "oro oxaminod dlrl�• f11r their lovol of po.raoitomin, body 

tooporaturo and rod bloo•l coll count, othoro ffOI'O ploood in groups 

or fivo and woro oocrifiood at threo dayo interval to doteroino the 

offoot of Pla��O<liu galliQA,OOUII! infootion on sar.11 110?'\ll'il biochoinioal 

vnlue11. The 11a:..,o ir.othoda that "ero ueod in the C!ice wore alao used 

tn doton:dno aoTUJ:1 total protein; onaymos LAP, en and alkaline 

pho11phAtaao; aonu:i bilinibin n.nd oOl"Ul:l gluooao. 

Ro11ult11. 

Tho reoulto aro oho,m in tabloo } and 4.. Thoro "all a proJ)ft­

tent p1trio\ of opprc,x1.,.ote4' throo doya whon no poro.11ito11 "ll'oro 

4\oteotod in tho blood of tho 1nfttoted ohiok11. Poak par,u,itocua 000\1.Nd 

11bout the 6th d.ay after which a drop wa11 observor\. 
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SOC10 or tho infoeto<I ohiok11 diud boforo ttll 9th day by wldch tioe 

tho lovol d pa:r'llci tooia h11d fallen eignirionnt-1-(. 

TheN 111\11 IU\ inoon11i11t-Ont ohllngo in tho body tUtiporntw-o of 

the ohiok11, but usually a hishor booy tcaporaturo was recorded before 

tho peak pnrasitcmia and a drop in te1:1pen:1turu Just boforo death. 

Like in the ooao of Plal'l:!odiU-., borl!hoi infection in 1:1.i.co, thoro wrus 

o oarkod dtloroa110 in tho rod blood cell count of the infooto1l ohioka.

Table 4 11how11 tho of'foot •f Pln11�odiun r11ll1MCBU."' infection 

en the value of &Cl!O bioohomioal oonatituonta of the seruu. llarkad 

inorea11011 wore obeorvod in tho 11unJC1 lovol of Glut.omio Pyruvato 

Tranee.minaeo, luooi no wno poptida110 and bilirubi.n, Thoro was only 

a alight dooronee in the 1101'1111 sluoo110 end total protein but there 

waa a marked drop in the level of albumin and a aignifioant inoroa110 

in tho lovol or lfel•bulin. The total 'llpha globulina and pe1lobulina 

llholl'Od only slight variations. "'he1111 observation11 art" in lino with 

tho111e r<iF•rtod by  Stauber (1954) anr:1 Rl\e and Cohl,y (1953) who roportod 

marked dooroo11es in the, albumin level Tri th n it'lrked inoro11uo in th, 

so.m" slobulin fraction in ohicJra infected T1itl Pltu1l!'odi1r1 elliru1oeun. 

Conclusion 

'Prom tho results of thUse P.xporioents it ia ob:,orvod that tho 

a train of Plnroorliu f"llin"c ,un, supplied follOffs the oxpoot-Od oourso 

in "hi to loflhorn ohick11. It oan thoroforc bo usod !'or th111 :ttudy. 
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0 

l 

2 

} 

4 

5 

6 

7 

8 

q 

- 104 -

Poroontt1en pnrn11i t�n I tCt"flOJ"I\ turo "nd rvd blond 
cull count in whi to lop horn chick11 infoc tod ni th 

Plft�nodi1.17'1 enllinnCGu:' 

Poroentago Temporaturo Rod blgod cell 
pnraei tolr.ia op X ll /ou o. 

- 105 .6 ..o. 7 l.b5_!().62
-

- 105.1...i.2
-

- lib,4"2 .}-

- lo' .l+},7 1.67.,!0,38 
-

8.4,iol,5 105. l .J. .E,
-

}0.1_:4 .6 104. 8.±3. 5

67 ,5+«;.} 104,5,.z.7 1.5�..0.4.l 
- -

-

52 .6_±4,4 105 .6_!}.2

28.2.±3.} 103.a..e.2-

10.l_t;.2 101.,}_±l�.6 1.15+0.}5 
-

•
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TABLR 4
Tho orfeot af Pla11ciodium ,:nlllnaoouo intooti•n on the vAluoe of so::ie bioohomicnl 

oenntituonts in the 11oniz:,

Dny &u!;p1o 

% P{lroe -T .... -pora-
llo o1 tomin turo op
mioo 

GlutC112io 
pyruvnte 
trnnsnr.:i­
nseo 

IntUnit;hl 
I I

Leuaine 
aoino 
poptidruu 
mu/ml 

Totnl 
biliru­
bin cf/ 
lOOnl 

Allllllno 
phcrphu· 
•.1,,Jdng 
�l'tlntrong 
urit/lOOllll. 

Gluooso Total 
mylOQll , �;1: Albu­

cun 

'fctlll 
ulpha 

slcbulln 

Porotntage c • 1U •

-+--+---+-----1-----1-----+----4--+-----1-----+----+---r--r-··----
Nom&l 5 
Inftot d 5 

llormal 5 
+3 Infootod 5 

-

-

-

-

105. 91 ..0.72 8,0'l ..0.16- -
105,&t±C).36 8,42j0,5l

10�22 7,75.f.),42 
lffi©A88 .7 .51..0.}8 - -

47,71.t,,82 0.61,:().03 7,41,t0,33 
1�5 .6310.26. 0.56 .0.11) 7 ,80.0.24 - - -

220.2,:tl ,7 I+ .,12j0,31, ,56. 9,:1, 7 
214,6.f),9 4,�5..t0,24 51,3,_te,0 

49,6lj(),33 0.66.:10,0? 7,53.lo.19 217 5 +0.a . -

15, J_ . 5 10. _!1.6 17, ,!l,S

15,0J,6 11.5�,5 1.1,: ,9 
-

-·---�---+---+----I----+----+--

No1v ol 
..6 Infcototl 

Nornial 
+9 I nfeotod 

5 - lC6,�(\5l 8,}lj),??

5 - ®jOJ5 8,19.t<),34 
3 24,8,!6,910}.9i,14 �3.35j0.26 

4S.J9,t0,25 0,59j0,07 7,12�.JO 
�0.1+6j(),92 1,72,t0.15 6,4lj0.29 

8 u 6� 0 17,}l.,5221,6j0, 7 ,,4,47J),16 54,7j0,5 16,1,!lt I - I 

e 1: t 
6 8 ri9,o�,7 10,}�,1 '2 I• I 

2�.Jjl, 3 ,  2j(),07 ,32,ljl,l. i ,_ 

1.0 I. 51 6 6 6 17,5_+Q,6,}0,7J,9iw,2�JJ· ,. O. 3�.04 7 ,3 jJ,17 1 219. J0.5 4,25j().OO 55,9.f0,8
llt 50 ·" 39 61 6 °1 8 8 -" 2t,l_+1.2 9,Bp,}J• �- 2, j0,23 ,Oltj0,20 19 ,5j0. 3,14_!,1,1' J6.8Jl.2 , 

19,9,:l,7 
32,C},l 

-
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lllVBSTIGATIOfl 2 

Rffoot of Chloroquine on 

� P1Apreodi111D berohni infection in irloo. 

� Plnl.ll'.\odium cilUn1108\Jl infection in ohiok11 

Bxgi,r;\11111nt 2! 

Effect or Chloroguino on Plo11t1odiu::i borehoi infection in mioe 

ln 11orooning drug11 for their onti malarial propert1011, it 111 

al11aya uaeful to use o reference dru�. Chloroquine wbioh hM been 

roportod to hov" a curative affect on both Plnal'!Odillffl borphoi and 

Pl.1111111odi\.ll!I l!,!llllnnooll!'I aa well aa hue!nn malarial paraaiter wne 

oho11en ea the roftrenoe dru�. Thoc,paon ond 'll'erbol (197?) hftVO 

auggaatod that the orfoota of druga on the infootion ,any be aanoased 

by comparing the mean poroontago of coll& po.raaiti111d in treated 

and 0C1ntral i,;roul)s. In addition to thia, tho effoot or thia drug 

on the vnluoa or soco biochemical oonatituont in the aerun whioh 

we hevt1 ahaim vary with infootion in irloe was alao investigated. 

Procedure 

Twenty Uttora of r.ico oompriaing at loaat 4 mal.011 end 4 reanle11 

llOro solect,,d. Piftcon Uttora of theae wore diviilod into thrue aeta 

of 5 litters. Each ,ot waa aubdividod into 4 groupa of identical 

cmpoaition oaob oonaiating of 5 mice froa tlY> 5 litters. In each 

aet, ono grnup of 5 cloo 1100 inoculated with nomal mouef arythro­

oytoa whilu thu oth..r 3 groups wore 1noouleted with one million 
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paraai tillod orythrooyto:s. Of the infeotod mioo ono group 1ra11 luft 

as untreated control while the othor two groups ware treated with 

about 30Cf!s or ohloroquino daily otnrt:1116 6 hours nnd J.B hours 

re:spectively after inoculation. The drug irna adciniatorod orally 

through a cathetor attached to a iiyrlnge. Treatn-cnt waa oontinuod 

for ti v1 doys . At 2 day11 interval nll the five oioe in onl? 0roup 

wore ldllQd and thoir sore pooled !'or analy11i11 of glutnc,io pyruvato 

tranaai:u.nue, louoino amino poptidaac>, alkaline phosphetase, 

bilirubin, gluoo:io ond protein fraot:ionii. Boforo th\l r.ioo wore 

killed, thuir body to0porature11 and poroontago porositomia w ,ro 

al.so recordei. The oxperir.ient wo11 repeated throe t:ir.ea. 

Results. 

The Naulta or these experiments are 11h01rr. in tables 5A and 

5C. Tho te�pernture11 and percentage paraei teoi.a wt1ro expres11t1d aa 

tho oe11n or the n1mer. or m1oe in:lioated in eRoh group with their 

etRndard doviationo while the 1101'\B bioohti:iiool value11 aN oxpre1a1d 

na tho meoru, or three detonnnationa w1 th thoir atandn'l'd deviation.,. 

Tm tabloo or roaul ta indiooto thllt whon oioe WOl'J tNntod w1 t.h 

ohloroquino tt;;y eh�od a 111Etnirioant itrop in the loval or parnai­

te:!14 co::parod nith the control. Thorn •1111 abo a ri:::11110'1' dooroat1c 

1n tu:::poraturo or th!> nioo in which troa�nt •0.11 1tar od ll.ft4r 48 

hflllni thM tho ccntrnla. 'ffhen trelitcflnt wne atarted early tho 

drop in tt'"'puraturo woe 1nair,drtoant ( tablon 5B and 5D).
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When treatcent '!fas started early there were signi!'ionntly 

l011or lovels of sorui:i glutomio pyruvnto trans81lina11e and leuoine 

ai:rl.no poptidase anl higher levols of gluooso in the treated l:'ioo 

compared with the untreated control. Although no significant 

difference a wero obser-,ed in the serum totnl protein valuos, lligni­

ficant di.f'feronoes in the albumin r.nd pglobulin fractions Nero 

obe&rved. In the ciioo in "hi.oh trootiaent was started early, 

increased value of alb'Ullli.n and a oorroeponding docroaaed value of 

pg1obulins observed ahmved that the aenm, protein lovolo 1T0"1 boom­

ing noreal in those �ico. 

A ail:ilar Nooticn !f&S obsorved in th<I seru:i biochemioal valuea 

ot �ioe in "hi.oh tronta:ont was dele.)'9d although leas siEnif'icant 

ditter,ncea oocurod butween their V.lluea and those of the ool\trols. 

C"Ml•,,.ion. 

Chloroquino 11hon ad!liniotered early cures race or Plnm:,odiuo 

b•r,W infootion. Ita eN'eot on parasito::iin, bol\y teopornturn, 

ooru:i �luta.�io pyrunto tranaiU?dMac, leuoine llllino poptidaao, 

gluooao and protein fraotiona aro atatiatioally aii;nif1.cant onou&h 

to uao suoh wlu110 ao a CDoauro or tm orfootivoneao or thll dnig. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



Days 
tor of 

i re-
ula-C 

t • ion 

l) 

2 

4 

Soz:ple 

Nr1mnl 

!�ore.tu

0 
Tl 

T2 

lr r.:!nl 
C 

Tl 
T2 

�ore.al 

C 

-:-1 

Paro-
No.of 

sito-• 

lllOO. 0.111" 

15 
• 

-

15 -

15 10. 7 .1.1 -

15 2,4.0.6 
-

15 11,3� .6 
-

• 15 -

15 47 .4�.3 -

15 l.5+0, 7
-

15 10.2,±3,5

15 -

11 68.c -41>.5 
-

15 1.441.l -

15 },Jj,1,9 

- J.IJ'/ -

TABLB SA 

Bffect of Chloroouine on Plaemodilllll berghoi infeotion in r.u1le cic� 

-

Teopern· ClutllOic Luecine 
im�bin 

Alkaline
turo op

,98.6..0,4 -

98, 5 ..0,2 -

98 ,5 .-1,5 -

1d,3..0,8 -

Od,}..l,2 
-

9: .6..0.3 
-

97 .i -t-1,3 -

98.1.,0,5 
-

9o,O+l,l 
-

9r .8..0.4 -

95 .l .o .4 -

96,}ll,5 -

98.2..0.8 -

pyrovato 
transam-
naee Int-
Unit/ru.. 

26.04-j(),83 

22,46j().38 

58,92j4,19 

31,44-12 ,30 
-

62.60.lt, 71 
-

23, 76iJ..25 

�.50+7 ,21 -

28.81-+2.26 -

43,54.S,80 -

25.59..0,81 -

120.61+9,56 
-

30,32 �.15 -

37 .Ol�.81

aruno pep-
tidase mu/ 
ml. 

4,78j).62 

4,96..0.73 
-

8,21+1,16 
-

5,llj0.62 

8.56..0.� 
-

4,65..l,QI. 
-

14,31.:!},2 

6 .80-tl ,80 -

8,J9j2 ,65 

4,90..J,91 -

24,92.:14-,40 
I 8,16�,._l 

-

10 .}BJ-" .16 

C • Control lliou. 

ylOQnl phospha-
Cl to.at' •&s

nn&tmnp 
0 ni t,,1.ro,iL 

0.68..0.21 5,84..0,51 
- -

o.68..0.43 -
5 ,34...0. 77 -

0,95..0,45 
- 5 ,5} ..0. 96 -

0.84..0,35- 5.12..0,44 -

0.91..0.13 -
5,04..l.19 -

0,59..0.26 - 6,03-il,l.,l 
-

1.16..0,42 
- 5.10..0.84 -

0,89..0,24 - 5,00..0.35 
-

1.09.,0,32 - 5 .82 ..0. 76 -

0,66 ..0.13 
- 5,594l..OJ 

-

1.38..0.54 - 4,84...0.65-

0,78..0,3? - 5.21..0.56-

1.12 ..0.26 - 5,15..0,62-

Gluoos( 
mt/lCChl 

105,0..6,45 -

11?. .0-+4,8 -

47,7�.5 
-

86,3+5,b -

4-2.0� ,Q-

106.4.t},8 

64,,0+7 ,3 
-

94,3 .. 5. l -

46,0+fl.5 -

110.7.6.0 
-

5ij,7 +l,?-

98 ,5j...ti 
69,6+7 .8 

-

Tl a 'l't'Cat.cunt o-ono11tl 6 houro of't r infoot:ion. 

T2 • Treat.cont o,nn=-enond 4B hour, artor Wootton. 

. 

Total 
pr t(1in 

i.ir/l'''hl 

5 ,56 ..0 ,30 
-

5-40�.42 
-

5,42..0,51 
-

5.61..0.48 
-

5,59..0.1;.3 
-

;.23.0.54 
-

5,0o10,ll 
-

5 ,56 .-0.32 
-

5,35..0.66 
-

5,44.,0,35 
-

4,69.0,42. -

5 .19. ..0. 38 -

,�lbtdn Tctal 
fGlobulii "Globulinn.lphe 

globulin 

Porcor.t&go ooopo,i tior. 

57 .1-12,7� 21.6.1.9 20.0�.1 6,3.J.,6 - ---

�.0.2,4 17.1,2.2 
- -

40,7_;}.� 23,5+1.l -

U.J�.4 22.6�.7--

41.6+3,0 21.7.0.9 --

56.2+1.8 
-

18,8.2,l -

36.6+5.B 22,9.,:1,7 
-

�.5..6.2 
-

21.�•l,6
-

I 21.,}J.,0u. 7 +5,2 -

-

21.540,9 53 .8 .12, 7 -

-

25,6:2,7 31.2 .5,5 
-

20,5,tl,9 51,9.:2,3 

20.2..1.9 6,64(),5 
-

JJ,0 ... 4,6 

27,6j.5 

)',5j,5 

lJ, -I
• ,t:

32, J.6 

27,i.:5,6 
"6. 0._,2 -

19,i. .... } 

•· 2 • B"), +.J• , -

,,. ,.6 
. .,, 

5.l_J.2
6.2J,8 

5.6.f),i 

6.?•l,l -

8,6•1,4 -

8.l�.5-

6.0.1,3 

6,2 • 9 -

8.0•l,6 
-

S.8J ·"-

a.s .6
-J" ,}.:�,524,6;2,2 5.24..0,36 38.6�.9 

- -
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Daye 
after 

inocula-
tion 

6 

6 

- 110 -
TABLE 5.�

Statistical ooopari�n of tho ef'feot_�f ohloroouino o_n Plamodiuc bor4hei infection 
in malo L'lioe 6 dnve aftor infection. 

�?JDOO Is 1T I VALUES -
I Para- Tempera- C1utruno Louoino Alkaline Total I Total 

I /J.phn Saz.:ple sitemio 
turo

T�)

Ti) 

.pyruvate amno phoopha- Clucolio 
j 

protein Albucin bilil'U-

troneami·· pepti- ta&tl 

j 
bin 

daeo t 
nase 

,_-
I 

• 

24.on

7,7
xx

11..9
xx 

5.8
%

1.6' 6.6x0.8' 1,5' 

I 
- -

20,4 XX 1.o
x,. 12 .9xx

5
.l

x

0.4
. 

1.0· 1.s· 1.7· 

_,. • 

C = Control 
Tl = Troauiont Oa:".l\Oncod 6 hoW'� after 1nfertion T2 = Troau:ont ca:..ienoed 48 houro aftor infi:ction

• llot signif ioant
x Sifi)'li.fioant nt 5% level
xx SignifioBnt nt 1% level.

:r. 

5.9 

I 
I 

1.7·

globulin 

0.09· 

0.1 
• 

pGlobulin l'Globl 

• 

3 ,9
1.

0,5 
•

1.6' 0.1 •• 
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Dny11 
ftor 6 

i 
0 
t 

nc-

ula-
icn 

0 

2 

4 

6 

SC\nplu 

licmnl 

Nomnl 

C 

Tl 

T2 

f;omnl 
C 

Tl 

T2 

llt nr.n.l 
C 

Tl 

T2 

Ho.o i Parooi-
r:lioo tcmia % 

I 

15 -

l'i -

15 13,5i2 ,3 
-

15 1. 0..C. .,,� 

1� l),7_9.l 

15 -

15 �3.6j4.5 
15 4,,jl..5 
l' 7 .9� .1 

-

15 -

12 64,4j9,8 
15 1,5..0,9 -

ll 4. 2 +1.,. -

- 11� -

TABLE 5C 

Errcc t of Chloroguino on Pl4�odiLC bOrfthoi in(ooti ,n ir. I\:: nlo oioo 
-' 

. 

Tc:tal Glutamio /Jr.alino Tocpora- GlOOU!li Lcuoino biliru-pynivato phoapha- mr/.lOCbl turo or 

98.8,j(),3 

98,7jJ,3 
98,0.,tl,7 
9&,5-+t? ,4 -

97. 7 ;l .2 
-

98,8jJ.2 
97 ,5 +l ,6 

-

98,2 .o. 7 
98, jl.,l 

QB,8..0.2 

95. 7.:tl ,l 
98 .j .0,4 -

98,ljl,0 

trontinai· wno toG0,&6 bin me/ 
nnao Int- poptidnno 
Unit/c-1 cu/ol 

4mstrais lOOJl 
Unit,Aar.l 

27 ,9lj},47 5,34..tJ.,51 5,22..tJ.,76 0.81..0.15 11�.�j+,lf 

29, 33 �, 58 5,28,1.),94 5,42j0.�3 o. 75..0.10 112. 5+7 ,8 
-- - -

63,52..9.40 8.7,ljl,26 5,91.0,b}
-

c.9S..O.l2 
-

62 .2JJ.� 
32, l8jl .29 5, 90.1. 32 5,66..0.BF 0.82-4-0,06 97,5J.,r 

- - - -

59, 71-12 ,55 8,42+1,53 5,56_.o,57 0,95�.21. 58. fi +5 ,l, 
- - --

26.�5�.38 �.OS .0,82 5,39j0,95 0,85j), 'J 112 ,7,±3 , 5 
-

98,l1 .i •• 86 
- 12 .83 i2bl - 5. 0? +l ,2q - 1,35..0.}8 

-
49,6.1. .1 

-

33.69.2.46 - s.n ..i.43 - 5.40..0.6} . - �.91 • ...,,2; 
-

89, ,.J, ·" 
-

�2.97.3,61 9 .26 +l, 19 5.17..0.71 1,16..0.}? (3,51,,7 - - - - -

28, 16 42 .31. 5,11�.2,, 5,52 �.86 0.67 ..0,13 108,3-15,4 
- - - - -

112. 52 jS. 71: 18�.71 4.6� .0,56 -
1,51..0,49 5 

-
5,2+9,8 -

32,15,!},22 6 .24..0,85 - 5.11�.47 - 0.82 ..0,14 9 3,4+3,2 
- -

40,62 .i •• 51 9,90;..IJ 5.20..0.56 ),)9.0,25 8 1.1�.5 
- - - -

C c Control 
Tl s Tront:mont coo::::onood 6 houra Aftor Wooti•n 

T2 a 
II II 48 II n If 

Total Albubin Total rolobu- ·5Globulin
protoin nlphn Un 
�l()(h 

Poroontnge otr.p�sition 

5,81 ..0. 52 55,7�.4 

5.64.0,47 
-

57 .6 .e.2 
-

5,59..0,38 -
38,5J4.6 

5,72.0.54-
- 45,1-12.6 

-

5,66j),5J h0.2 ,6.8 -

5,78.f),36 56.6�.9
-

5 .. ,5 .0.45 - 38,5.6.8-

5,40J().29 49,5.!;5,2 
5,18J).63 42,8-.4,7 -

5,6/+J0,27 51.� +I.. ,5 -

u,B2i). 79 41, 7-tB .8 -

5,43
.:.I0,46 4b •0.,?! ,3 

5,24.t'),48 46,,i+l,5-. 

19,4..e ,2 

20.,.4l.6 -

23,5jl ,9 
20,7i2,7 

-

22.4� .o

17 .2 ..:1 .4 
I -

23,3�.l 
-

20,5J2,7 
24, 9 ..e .8 

-

21.7+1.1 
-

22. 7..e .5 
-

22,64l,4 
22,3i2,6 

-

I, 

17,3.;t2,8 5.6j2 .0

19,2jl. 7 5,9 .. 1,8 
-

28.2�.6 8.8"2 ,1 -

23,8-12 ,4 
- 7,811,7 

30,3+3,5 - 7 .1+1.2 
-

18.9-+2 ·'+ 
- 6.3 �.8-

'"I/". .}+5.2 6.8� ,2 
,9+1,8 
- 7 .lj). 9

21+. O,iS ,4 8,34l,5 -

18,7+1.8 
- 6,4+1.l 

-

32 ,l ,+h.O -· 7 ,4jl,9 
21,4+1,2 8.1+1.2 - -

23,3j2 .o 7 ,5+1,4 -
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n 

I r J•
l 1

-

I r 1 

r • 

1 . 

C 0 ntN'l 

l'l o T 

T2 • n

- .. 

-

t 

7.
I 

1, •
• 

• 

• 
I 

• '
• 

l, .

t C"'"'�"r l 6 oour lifter 1nfcotJan, 
" IJ " 

" " 

rr t ln 

.1
·

• 

' 

• 

• l,, .

• 

flot 81,tnif'io nt.

x S1lifdf:101111t at. �

n Signifioont ot l 

• 

'l 
.

' ' 

• 

I 

' 

• 
I 

•
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Rxpnrirnnnt 2b. 

Bf'1'09t of:' Ch1ornou:inu on P1Rsr:iodi.urc1 t?'l\1.11.no.ooUr.\ i n  

clrl.oJcn 

ProooduT'O. 

In thi.s oxoo�-imont tho mothod of" Contnoy et .al 

ruportod by Wino1ocl.o ( 1946) woo u.nod.· Ei.t;hty s:i.x� ol.d 

ohi.oko waro inocul..a�od :intravonouol.y trl.th nbout 25 c.i lJi on

paraai.tiaod orythroc�rtoa. Forty of' these chiok.o we re 1of't 

au untroatod oontr..:>1:s and tho othor 40 ohiok.'.J nero treaied 

w1. th 2. � ohl.oroqui.no ho.so por ki:1ograo bod_y weight onco 

dail.y sta..rti.118 about t:'our hours ct:'to r inoeu1ation. On tho 

day of' :inf"eot:ion end at, 3 daya intorva1s • 5 chicks from oaob 

group worv exsminod f"or thoir bod.}, temperatures o.nd poroontage 

para:s:iteutl.n bet'oro thoy were ld.lloi't and their pool.ad cara 

anal.y:sod oa bef'nro. Tho expori.lI"ent was ropoo.ted thrue ti.moa. 

Reaulta. Tab1o 6 :shows tho resu1ts or thi.is oxporiment. From 

tho stati.stio�i oompar:ison of" tho biochomioe.l. vo.1uea. it was 

obsorved thot c)u..oroqui.no hod - sisni;�oont ourn.tivo of"f'eot 

on son..ic gl.utemi.o pyruvato tran�amjnaso, 1uocino amino 

po.pt:lda:!e, and clucooo in &ddi t:ion to its of'f'oot on ·parasi.­

toz:u..o. Tho protoi.n :Craotiona woro not as, si.en.i;fionntl,y 

arrootod ,ia they wore in tho mi.co. 
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C "ncl.u:,:ion

SonJm iuvol o� gl.u�wnio PYl:"Uvnto transnminnoo,
l.uoc:1.no nmi no papti.<14:se and. g).uooao oan· bo usod. to aa:soaetbo curo.ti.vo o:f'!'oo t or anti.mol.n.ria.l. n.gonts in chicks.
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C"noluaion 

s..,ru::i lovol of gluto.au.o pyruvate tro.naacinase, 

luooinu amino puptidnso ond gluooau OM bo uaod to assess 

tho oumtivo eN'cot of ontimolntinl. ogonts in chicks. 
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Days 
f'Ler n 

i 
la 

nocu-
tion 

0 

3 

6 

9 

Sn::.plo 

Hor.;:nl 

Homnl 
C 

'i' 

!lon:a.l 

C 

T 

i-ioro.nl 

C 

T 

?lo.of Part4si- Tr.c-pe-
chicks tocrln % rature 

op 

15 - l0'j.6i0.8 
-

15 - 105,5i0.8
-

15 -vo 106.l�.6
-

15 -70 l()'j.S_tl.5 

15 1()5.6..0.6 -
-

15 64.4..S,2 1�.942 .1 
- -

15 5,2+1.4 - 105,3Jl.l 

15 105 ,5..0,3 -

-

13 22., • .G.9 103.5-12.G -

15 2.1.1.5 
-

105.1+0,7 
-

- 115 -

BN'eot of ChloroQuine on PlAs�odium gallina�eum infcctl_on in chicks 

.�bumin 
Total aGlobul1n ';lot
alpha ClutSJ:liO Loucine /'1Jcaline Total Pr vin 

bilirubin Gluoo8o slobulir. pyruvnto amino phospha- r:.r/lOi:-1 cr/lOOcl a:g,/lOOnl transmi- poptidnso tnso lcimr . 

mu,lrl Kin& an;- Peroonto&O o llOSitiori
MdO lr t-

Unit/rnl io�s· ··. 

l!n 

7,8jl,4 56 .1142. 72 
-

7 ,4140, 72 
-

0.84-..0.21 
-

215,4..6,2 4,31..0.25 50, 7j..,8 17,l_t2.0 lJ ,d_!2 .6 19, _'1.Z
- -

8.Q4i0,90 49,3642 .14 6,93+J.82 o. 75 i0.1�9 221,5+7,8 4,2 ..0 ,41 5 3.2.9.4 18.6.t},9 l}.l.!3.5 lf.2.5,d
-

- - - - - -

8.83+1,55 61.n..i...20 7 ,52 +l.48 0.%.iO.}l 199.3J;.7 j,79�-44 38,5_!5 .o 23,913.1 11.6�.7 2a.�.2 .5 
-

- - - - -

6.6442 .61
- 58,26�.28 6.11.tl,34- O.b: ..0,23 

- 206. 7,.a,9
-

�. ;;i ..0. 31 I }4.,0.;t9, 9 21.6�.5 12.4-2,Z 3,1,6:-,7
--

7 ,71+1,23 51. 29.:t}. 31 7 .10..0.99 0.90..0 • .56 219 .8"8 ,5 �.28-+v,3, C ,b�,5 18.6� .l 10, 7 J;.O 20,1+�.
-

-

- -- - - -

17,18 �.25 89,50.6.70 6,44+1.26 2 ,4l ..0.8� 181,9J8,l 3,14....,,56 33,,�.9 25.1.-2.6 11,c,.3,8 jl. _ ..... , 
-

- - - - -

27 ,5.fl ,S 
10.42 +l. 52 60.62�.5 6. q7 .+CJ. 74 1.03..0.33 204,4.,t5 .t 3.97..0.22 41,1..2.6 21.5•1,5 ' 9.6J,7 

- - - - - - -

7 ,53 .+CJ.81 53,4512, .. l 6,85.+CJ,50 0.86.0.59 220. 7 :!). 7 4,30j0,24 li.9,0..6,5 19 .,_?-,5 u.i.�., 20 •• :, ,5 
- - -

"9 �-5,9 
- - -

l2,5J,8 2ror �.22 n.5.;J.n,90 5,a3.i.1q 3.14..J..OO 175.3�.2 3,45..0.40 .}8.5�.6 23 .1.:2 ,9 
. . -

- - - - - -

. 2,, 5.:S,5 
-

10,1..,:},} J .1..5,g. ,31. 65,tlJ�. ,2 6.64+0,92 1,05 ..0,61 J.92..0.21 20.�.2.o 205 •'-4tJ ,4 46,7 .�.5 - - - - - -
-

C c Infootod Control 

T a Inrootorl troatod ohloroquino. 
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' . .  

,.._ Saplt Paruitacia 

9 
C) 

,. . 
XX 

T 
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T/iBLB 6B 

Statiatical oa:oarlson of tho offact of ohloroguino on chic.ka 9 daya

IU'tor irJ'oction with P1'1111:1odi1.1:1 s,al�MOI"! 
--

s�-·rd' ' s ''i' I V • 
" 

pt- Clu�c Louoino /dJc&lino Total 

bilirubin rat-uro p)'M.lvnto w:rl.no pho:iphn-

t l"l!\.rt!lru:i- pepti- taco 
Ml50 duo 

2.1
:x

5
.
6

x

5,5
x

0.9· 1.0· 

0 i: Infcct.c \ control 

T c lnfootod tN tod chloroquine 

Glucose 

4.6" 

Total 
Total ilbumin alpha 
protein alobulir: 

1.a· 1.a· 1.,· 

,. ... :...i N t 
I 

�«niticant at 5) lovel. 
XX 

'"11'1cant at 1" l v l. 

r.1 -· -- 1Globu-

lln Un 

•
1.s·•
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INVZSTICAT10ll 3 

Effect of oxtracts ar DO!:!o a:edicinal plants used locally 

for malaria on infeotion or Pl�scodium berghoi in �ice. 

Bxperil!'ent 3n 

Suppreacive and curative effeota of :,ooe plant oxtr:icta 

on Pl.t�odit ... borghoi infection in mior. 

This aet of oxporirents was dosignod to find both supprea­

aive &nd curative offecta af tl'lch plant extract usinr a oocbination 

of the procodu.roa of Thur:ston (1953) and Peters (1970). In this 

method cico were given the extroots of tm plants under otudy 

at different stases in the developoent of the infection. 

Suppressive druga are off�otivo enly when trea�ent is started 

very early il:I the infection whereas curative drugs are effective 

oven when treatment ia started after the infection hos already 

boon well ostabliahod. 

Procedure. 

In tbia aet of. experiments, 10 li tter:i af mice oonlliating

of at leaat 5 males woro selected. Thoy were p}aced in 5 groups 

of 10 mioc, eaoh 1"?'0up oa:,priSillf a ccnber ,r the 10 litters. 

i;'hoy wero infected as u:suol l'Fi th one million parasi tiied erythro­

cyte a. One sroup af 10 Clioe was left aa untreated control. 
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Tho acoond sroup was trofttod •ith 300/ur ohloroquino orallydA1 ly llhilo tho other three tiroup:i woro r:;i von .lml 01· tho teatplant oxtrnot propnrvd trnrlitionolly as doaoribod in oh(;pterthruo, �co lln1:i_.,, tninttiunt oa:i:oncinf: , ?i. and 48 hou.r:iruopoctivoly n1't11r inooul.At:ion nnd oontinuod till tho llnd. of tho oxporic:ont. Tm poroontnHo pnraaitocda and boczy t"'rlporature
or oaoh mouso 1nlN followed dnily. Tho reaul ta .:,f auoh
axpor.iJ:a.'lts usini; thfl llix plru,t extracts undor 1nvoatigationare rooordod in toblo11 7 to 12.

f ft;: ul li' . 

Tll.bltl 7 11ho,rs the result a!' tho offeot of w ater orlrnot
of' A:adi rnoh� indicA leaves popular� lcncmn rus 'Dogorzyaro'
on :tho inreotion in mioo. Tho reoulta aho-., that tho extract
dooa not poa110111 auppreasivo or curntiYO action on PLisinodiur:,
borltho1 in cioe aa too lovola of oornsi tO!:!io in tho groupa
tl"llatcd with tho oxtrao t woro not dif'forent fro,- thoao of tho
cor.trols whorona ohloroquino lfaa able to reduco tho lovol
aif.:1lit'icontly. Aleo, tho ortroot haa no bonoN.cinl cffoot on
too ta:poraturoo r,f' the cloo, Froc tbo nw::bor af r:ioo which
IUrriYOd till tbl Ond of tho OXJ)Orimont, it ffOuld IIOQ:! thnt
tho extrao t dirl not doley tho onaet or doa th a!' tho animala.

•
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Also it harlly reduced the numbor or tioo wh:!.oh: clJ.ed, 

Tobles 8 to 12 shOJI' tho Nsults or the oxperic:ents with 

tho othor ox• rric ta. The ro:1ul ta also :show that thu "ater 

oxt,uuts of leaves of Morindll luoid,, Alstonia bonnei, :uxtun,s 

A and B and tbo alooholio c,xtraot of the bark o f  Erumtin ohlo-__________ -

l"lllthll prepared as uaod t.radi tionally, an!\ in the proportion:; 

do:1oribed in dlltoil in chapter thl'\�o did not affect tho levels 

of pal'llsi tecia, tOC'.pera turo am tho nW!lbcr of mioo that survi vod 

until tho oighth-day si£lrl.f'ioQlltly lfhon compared .ri th th:I 

controls. 

Conolusion 

The rosults of those CXJleru.ents show that non9 o!' the 

6 plant extracts had anti-malarial nctivity on Plnacodiwn 

berghei infection in cice ot oonoontrnti ons rulativ� to 

thoso no:nnally used by ruin. 
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Dny11

after 
1no-

oiln-
tion 

l 

2 

3 

4 

5 

6 
7 

8 

Inl'Aote� oontrol 

No. oJ Tempo- Parnlli-
Mioo tuN (ii tt1:.1io · � ••

• 

10 912 .tl .O.} '.3,8j0,7 
-

10 9b,9..o.7 8.6i2 ,4 
- -

10 98 .2 ..o.6 lO,l _4.1 
-

9 97 ,4+1.8 
-

39 :1.:5 .2 
9 96.?...?. .; 

-
53,6.fl.l.8 

-

6 94,5..tl,l 68 .2 ..J.4,3 
-

2 94 52 ,4-14,6 
-

l �4 40.0 

- 120 -
TABLE 7

Effoct of' wnter extrAct of A�RsUrachtt �ndica1 on tooiJ?,&rllture and % pt1rt1sitemir in r.iale r.ir.o
infected with Plnsmodi� berrhei 

I 

Ini'ootod + ohloroquinv 6hours after inoculaticn 

Uo.of 
• 

Paraoi- No.of Tempera- Parasi-mpl:r· -

lli.oo tuoo of to111.ia % �!ioo tura of tccia � 

10 Cl8 .8..0.5 -vo 10 98,8..0.2 7 ,5+1. 7 
- - -

10 98,6j).4, 1.1..0.3 10 )8.b..0.9 1.li2.l
- - -

10 98. 7 .o.6 1.a..0.7 10 98.0-+J. .O 15.4,.e,3 
- - - -

10 98.}..0.6 2.7..:i.,1 10 97 .9�.1 35,8,±8,7 
- -

9 98,5..0.2 
-

3,5 .. 1.2
-

8 96.4.1.a 51.9+7 .1 
- -

9 96.6j0.} l,4j0, 7 5 95. J-12.1 
-

63. 3.±9 .,.

9 qa,1.0.1+ 
-

3 94.1..0.8 
- 59,4,:tJ.l 

9 98. 7 .0,3 Ll I' 0 -

I 

Infocted + extraot of Az1u\1 r11oht& 1m1 ·�';:,. 

2/f.hours after :inoculation t,Bhoura Ai°tllr 1r.oculation 

Ho.of T�por11- Paraoitom Nc.ci" Tttporn- Farw.t<-
Mice turu of ia % lJioo tur� 01' Cl!l � 

10 98.9+ ,5 2 .9+1.9 
- -

10 98.8�.} 3.0,:l.� 

10 98,o..0,4 8,7+1.2 
- -

10 99,ljl,7 10.!,:2,7 

10 98,}.,0. 7 19.a.1..1 10 98.240,5 21.5�7.2 
-

- - -

10 97 ,5j0,8 }O,f+.J.l,5 9 97.2,;1.3 1.0. }�}.8 
-

8 96,7 il,9 5},6j3,5 9 95.9�.o 58.4,!ll,2 
-

6 95 .2-.2 .1 6 •4+),8 5 94. 1,:1.7 70.5:5.6 
- -

2 \94 6( • '° +7. 5 
- 3 ,94 51.1.j..6 

2 "94 ,0.a.5 .2 0
-

'l'h'J water oxtraot wat1 ohta1Md rroa }?.OGi\ fro oh loavoe por lltro or ffat 1r. Enoh mou110 was Given lcl er tho oxtrnot trlc& dlrl.ly,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



Days 
after 
• 1no-
oula-
t.ior. 

l 

2 

3 

4 

5 

6 

7 

8 

- �l -

TABLE 1 

Effoct of 1�ater extract of )!orinda luoidtl on tev;pornturo and % parnoi tecia in r.ale 

cioo infected with Plnsr.odium borrhol 

I1idctcd + extract of llorillru) luoida 

Infectoa control Infoctod • oh1C1roquine 6hours a.ftor inocuJatiDn 24hours after inoouud;!cQ 4B hou� llftor inoculation 

o.of 
ice

10 

10 
10 

10 

8 

4 

2 

2 

" 
ilo.or Tacpcrn- Par�M ted11 T�pora- Parasite- �- f "llelllP"m- Porosito- tit.of Tocp,3ra- Parosi- lio. ,,f Tc:�pera- Parasite-.o 

ture or do� lo ture oP min % �1ior turo oF tecdo � tlici turo 01' cia % "ice ture op �

98. 7 ��-2 llBI0.6 10 Oti,8..0. l -vo 10 98.8 .. 1 .o 2,1+1.0 10 �.s..0.7 1.5.0.6 10 98.Bj).J 2.5.1.3
-

- -
-

- -
- -

98.8�.1 10.8.J..4 10 98.6..0.4 2 ,0..0,5 10 98,5.0,7 6.1+1.7 10 99,] .4(',5 5.6,;2.2 10 98,7.f),l. 6.2.0.9 
-

- -
- -

- -- -

93,l+l .4 27 ,5+},5 10 98.J..0.6 , ... 7 40.5 10 98,J..0.5 JJ,5+-,9 10 98 ,(, +l ,c. 21.4+3,7 10 99.oji.8 .:1.. l.? .} 
-

- - - -
-

- - -
98.0+l.9 43,9.a.7 10 98 .5 ..0.5 1,6...,,3 10 97 ,4.tl .2 45.J�.5 9 97 ,9.1.3 1,41,3:5,5 10 98,1._:l.5 1.9.7_ .2 

- -
- -

- -

65 .l..U .�96,9.1.8 60.5..io.2 10 98.6 +C.:? 1.3..0,4 10 16.f ..i.5 53,( .. 9.2 7 ac:.4..0,9 58,4,!12 .6 8 96.1.2.2 --- -
-

-
- - -

70.8,!7,J 55,2.2,1 65.e.�.o 10 C,C\ .6 40 .6 5 94,7..0.8 7? .4+7 .1 5 9�. l.,tl .1 66. 9J9 ,5 4 94.6_:1,0 - -
-

- -

55,6i7,5 i.94 52.0�.9 10 98.5..0,3 3 <91. 66,4.J.l,5 2 94.3�., ,�7.5..6.6 3 <91. -
-

- --

51.2 (94 41. 7 Jj .l 10 98. 7 .0.4 1 194 I,. ,8 0 1 t94 - --
-

TI ·- t b�- 5 o h .. •-et me WlJ', ,o •11.,..r oxtrno nao o 1,e11Md froo l1 froch loavo:i por lil1'0 of wntor, Each cousc "118 �i,· n lL,l o:f t .. x�,u 
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1 

2 

5 

7 
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TABI·E 9

itteot of •qter extract of /J11tonia boonoi on tempomture. aqi ! paralitg:la in gle 
rJoo infeo ted "1 th Plamodi113 b rgtei 

lnfoot d .. enraot ot Alotoni1 boonei 

Inflat c�trol irfected • chloroquino 6houro ortor inoculatm 24hour attar inJCulaticn ,..S b ura after inoculation 

10 

1 

1 

l 
7 

,. 

aptra- Paraait ec:pora- Pan11i- Ho.of To:pern- P11ra11ito- Ho or 'i'c=pora- Parasite- No.at T.-pe.--.- Paraait-ta 
tun o1 mie Ji oe tun, o'F cia � ltico turo oP cia ,Z !Uce turo o1 mia f: Mice tun, o1 

98.8.0.5 ,.e .1 10 98.6 .0.1 0.9.0.6 10 98.7.0,3 2.7 .. 1.0 10 9J.9j().2 J.6..J..4 10 98.7J).5 4.ljC.8- - - - - - -

99.34().7 8. .1 ... 1 98.8.'J.5 2.9j0.5 10 98.8j0,5 7,9.i.2 10 99.1_:0.1+ l .8�.7 l 98.9,:0. 7 11.J.:,5.6- - - -

98. 7,.(J. 7 20.� ... 2 l �.5.0.5 }.8.0.9 10 98,4.0.2 29.6.5.7 10 98.9_ .4 3 .L�.9 10 98.5.0. .5j3.,- - - - - - -
-

98. 42.l "9,7.fJ.2 1 98.6.0.2 1,1.+l.O 10 97.7.i.1 44.5-+l0,3 9 95,5,jl.5 .. 7,3,!13.0 97.5,:,1. . �-5- - - - -
-

.1 .i., r ,5 .1 . 8 . 6 .6 2.3-+1.5 8 96.4.0.8 61.5.a.1 6 96.1...i • .2�., a 95 • .a. - - - - - -
-

. �- • � t • 7 JJ,3 l,2j),9 8 95,l�.6 7G,l..lJ,5 5 95,}_ .5 59.} 95 .l .J.. .J...i .2 - - - -
- -

.1.1 ·' .. ,. •7,8 8 .s .5 'l 3 ?4.2 •l.J 61.6+9.6 1 c.. 3-4 3 �-5,:l.l . .:5.5 
- - - - - -

,91. '9.1. .G .} l 94,6 .o 58.7 • 0 ( 

2 �91. - - -

I 

!bi •tu rt.rat wu fr h l V r 11 tro or tor. I 

•
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• 

Days 
after 

1no-
cula-

tion 

1 

2 

3 

4 

5 

6 

7 
8 

- 123 -
TABLE 10

r:ffoot of nlooholic extrnct of Enantin ohlorru1th.n on torpernture nnd % pnrnsi�rd 
in �dle mioo infected with P!Ataonillll berlhoi 

-·-

Infcotod + extract or Ennntia ehlor11ntM,

I!J'ected control Infcctoo + ohloroquinu 6hours after in1'0ul.ation 24hours nfter inoculation 48 houre rt.er i :iculati

I, 
Ho.or m Pnrosi- I Tccporo- Tc:ipcra- Pnr11si- Ho.of Tc::pore-,1c=:porn- • lf Parasi- tlo.of Tc�pen- P rasi- !lo.of 
llioe 

-

tocia � tomia % te!ilia % tecia % l!ioe turo C::'ture (), e tUN O!' Mice turo or llico turo cP 

! ' 

10 99.1..0.4 1.9 .9 10 7' .d+0.2 -vo 10 99.2..0.6 2.6..0.6 10 98.7..0,3 2,14.0 10 ,3.8_ .1 
- - - - - - -

10 98.9.0.6 6.3 .. 1.2 10 :,J,8..0.l 1.0..0.5 10 98,5..., ,5 5 ,4·,.2. 2 10 98,5..0.} 6,2_!},7 10 98,7_40.5 - - - - - - -

10 98,0+l.O 15,7•}.8 10 d.4+0.5 2 ,5..0,4 10 97,6�.8 14,9 �1.8 10 97.0..0.9 18,4.5 .4 10 97 ,5;3. .2- - - - - - - -

8 96,7.+2,8 31.9.6.6 10 }8.}+0.} }.8.+0.9 10 96,3 ... 1.5 28.5 •7 .2 10 96.5+1.2 29.0_,1,7 9 96,6.:l ,7 
- - - - - - -

a j5. · .: ,4 52.6�.4 10 98.G..o.l' 1.1�.I� 1 (IC' ,5..,. ,5 49.6+9,5 6 95.2 .. 1.6 58,7_!9,8 6 96.1,:2 .} 
- - - - - - -

6 '.15,2+1.6 61.1.t, .? 10 9a.9.o.1 1. ..0.3 5 4.7�-3 · 0.'1 +11.0 5 94,3..0,7 68.}+5 .2 6 9). .6;1 ,2 
- - - - - - - -

4 <-94 51.2,!},l+ 9 98.8�.3 1 4 (94 5,,7.!J,l 4 (94 U,5+15.2 3 9'-.l_J.5 
- - -

2 <91. 33,56.0 
-

9 98,7..0,5 
-

1 0 2 (94 }9,1.J.. - 0 

The ro,icluo obtainod frcJD 250t,: of bnrk por 11 tro or aloohol IY[ID rediaeolvcd in l li tN of w8tcr, ½ cl Wt\!I 61 vcn to c&eh 
twioo ddly. 

Pamit 
cie 

l.d.l,l

8.6 .. }.2 
-

16.}•},6 
-

}6.2�-7 
Slt,2:}},7 
59.�_:U-5

5 .�.:5.2
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:>&.>·� Infeetild control art r 
1nc-

no.of Tc::pora- Parnsi-oula-
ti n J'1ce ture ol' cia% 

1 10 '98,6+'.l.7 2, .U,5 - -

2 10 98.l�.5 4, .1.2 -

3 10 w.1.0.1 14,3-12 .J - -

4 10 96,9.1,3 25 .6 ...ir.r -

5 10 95.2+1,9 43,4i8,5 - -

6 B 91.,4.0. 7 55,7.6,3 - -

7 6 � 59,2� 
a 3 � 48.BJ .�-

- 124 -

T/LBLB 11 

�ffoot of 1t11ter crlrnot of' n mixturo of plnntl'I lfixturo A on teryamturo, nn-i 

poronntnR,O pnrn11i tocdn in ralo mice infectod ,ri th PlA.-fldiur bor,thoi,

Infected + oxtrec; of c-eixture A 

Infeotod + ohloroquino 6hou� nftor inoculatim ·4-hourc 8!uir inoculation

�,o. of Tw:pora- Parnsi- ,, Ho.of Tecpora- Paro11i- Ho.01 'i'�rn· Paroisi-
.!ioo tlll'\'l or ma fo llioe turo o:P tetaia % llico ture Oi tede. % 
10 98. 7.;t().2 -vo 10 98.8..0.2 1,8..0.8 10 98.81).4 2.0+1.2 - - -
10 98,6-1\, ./+ -ve 10 �.t,,1v,9 I , � ,5 10 93.1._.0.6 4..74.,5 - - - -
10 98.6..0,4 111.840 ,2 10 97 .8..0.9 ll.�..6 . .5 10 98.l.:l ,2 10,3+5,4 

- -

- -
10 98,d..O.J 2.s..0.1 9 96,5..i,4 ? J.1�48.1 10 97.s .. 1.6 21.9�.1 -

- - -
10 98.8..0.1 3.7...i,2 9 96.lj(),8 48.1..J.6.2 8 • ..". 0 u.1 .. 9.3 

- -
- - -

10 8.9..0,2 1,1+0. 7 6 94,9+1,5 51,4+ ,4 7 f.l,5.1..z. 60.3�.s 
-

- - - -
9 98.8..0.4 �l 3 94,7..J.,7 66,7,jS,2 4 � 57 .2 .6.l -

-9 93, j0.2 "l 1 ,94 59,2 2 ' 
l.2,5.i},3 

7!-a wat-0r extract wa11 obtcinod frcn a cixturo or plontn nho�e ooopo5i tion "o:i n tat d on pest 71. �oh co:.ise 
x:tne t. tri CIJ daily . 

t8 

Ho.� 

llice 

10 

10 

10 

9 

9 

7 

3 

l 

;: L.._ .

'Zq:!n.-

rure �-
w, 

93-1: .:

98. :: .... 

!j, J.

9i,l.!'- .5 

75.9�.� 

.}�J. 

. �. - -

• 

r 
• 

......-

• 

-.-- . 

- . ...
-

� 
.. . ....-

-
.... 

,. C 
.. - .-

- . 
... --

5 ,5 
-
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Days 
aftor 
ino-
cul.a-
tion 

1 

2 

3 

4 

5 

7 

Infected control 

No,oj 
L!ico 

10 
10 

10 
9 

9 

6 
3 

-

Tocpora-
ture oF 

99,0-+0.2 
-

98 .6iC.2 
-

fJd.1_+0,5 

97 ,2 ..o.6 
-

96.9+1,4 
-

95,5�.l . -

'i5 .1.0,., 
-

-

Pnrae1-
toCJin 5' 

3 ,4-tl. .8 
-

8,li.+1.2 
-

18.6_:J.6 

30,4.£.6 
-

58,q.nJ� 
-

75 ,4•101 
-

w.2Ji.6 
-

-

- 125 -

T.ABJ.B 12 

Rffeot or w6ter extract of "' r.iixture or plnnta Hi:xture B on tormeratun:i Mn 

pereentnre pnra�i tMiA. in mnle ir.ice Wootorl with �la81:lodi um �er.-rhei

-

Infected + extract of cixturo B 

Infootod + ohl.oroquino Choura nftor inooulation 

!'fa.of Tei pcra- Parasi- No,<' 111er:q1e- Pura6i-
l!ioo turo or • tocia � tow.a% Micu roture 

' o? 

10 99,8-+J,4 -vo
-

10 98,7j(),5 3,2-+0,8 
-

10 98 .6,+0.3 
-

2,1.;tl,3 10 9b,7_..0.6 7,3-12.1 
-

10 9a.7..o.2 
-

5,2,;tl.O 10 97 .8-tl..l 
-

16,t "4,4 
-

10 Q
0,6.0,5 

-
3,6+1,7 

-
8 97 ,5'*2 ,6 

-
27 ,4+5,8 

-

10 98 .L ..O, 5 2 ,2 +0,8 8 96.8-tl,3 56 .6 .:t«l ,2 
- - -

10 98,7j0,3 cl 5 95,0..l.6 
-

68. 7..6,6 
-

10 98 .8 .0.2
-

tl 2 91.,7+0.5 
-

55,lJ+,5 
-

10 7 1,7.JJ,'J (l l ..S4 30,6-

2Wtou� eftcr.inoculatic, 

?lo.of T�pern- Pora!itt-
1'ice cin % ture rF.

10 9' .t3 +O .4 -

3,0.,tl,6 

10 9(,.lj().8 8.7_j2 ,7 

10 97 ,7 +0,5 
-

15,l+7.6 
-

10 � .B+l.6 
-

31 .l .S ,5 
-

8 7-1,0.£5.l 51.2�.2 
-

5 95,2.,il,4 71.9+11.o 
-

4 94.,l J), 7 
-

65 .1-lB .2 
-

2 <.94. 49.Cl+}.6
-

:, 

"8houri �..ar ir 

!lo.of 
lli.oo 

10 
10 
10 
8 

7 

7 
3 

l 

:'eop r4-
turo � 

93,7j),5 

98,8_.o.; 

97 .6_:0.5

95 .9.:3-.1. 

96.2 .. 1., 
" -

95.7�.1 

�5.0.:'),S 

94,6,:0 

iati • 

P11rar.1tri& 

; • .:2 .1

7,6,:1,6 

16. 9,!2, 9
JJ.L.,:4,1

61.�•7 ,7 -

75.9,:11.9 

59,1.:7 .2 

511. 7.:-i

Tho w6tor oxtrnot no obt.ainod t:1-w A l:lixturo of. planta l'lhODo occµOL1ition 111 atntod on JJCISO 7l, Ench COU!O lfllD givo.n l 1 � tilt
uxtraq\ tad,oq daily, 
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Eretrlront 3'2 

Clinical and biooholtioal effeota of aa:ie plant axtrncte 

on Pl1\lu:1odiUl'I borghai infllo tions in mioe. 

In an earlier experaont 1 t ffas established •hat t ho 

extracts of the plants \IJ\der invuatisation at vury high

ocnoontn,.tions had no 11uppre11sive aotion on thu lovel of 

parositecia in tho mioe. Thus ffator o xtraots of luaves of 

As11.Mr11ohtn indica, �lorinda luoida and All'!tonia boonei (pre­

pared by the tiethod of Forg et. al. deaoribod in  dotaila in 

Chapter three) of concentrations varying frOC1 llCg/litro to 

I.Kg/litre and those extrocto oonoentratod in vaouo up to 

100 ti:ces had no auppreosive effect on tbo levela of 

parasitecia in in!'eotud 1r.ice. The reaulte of these prel:!min11ry 

oxp.iraents apo.rt f'ran indioatill8 that th& extracts woro 

ineffootivo aa  anti-aalaria.l agents also shOffed that they 

lfllre not potent poisons as they did not affect the tioe of 

death and the nll?b�r of infected mice ,rhioh died significantly. 

It waa ttwJroforo oonsidered icportant to find out the action 

of these oxtraots on sane selooted biochlllrloal values in tho 

BON:\ cl: both normal and infeotod cico in an a ttompt to find 

out their action on tho metabolism or the aniwa. 
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iao�. oxporimant involvorl thil u110 of 16 littor11 of 1:111le 

ciao, oaoh litter oontoining7 c:alo cioo, l'lhilo ono littor 

or 5 i::ioo was u:,ed to dl'tr>n:lina tho nora.al \•,uul3o for t he 

'fariou11 toat11, on tho d,'\Y tlu oxporimont wae & tarted, tbo 

othllr 15 litters wore d.ividod into 3 11ot11 of 5 littor:i. Ono 

sot "a11 usod for dotorminatioM on tho 2nd day, anotro r for 

tbo l.tb day and the third f r the 6th dny after inoculation. 

Each set of 5 litters was asain subdivide1 into 7 sroupa 

af 5 mice. '"hree groups in each sot wore inoculated with 

nomal cice erythrooyteo while the other four group11 woro 

inooulated with one million par1111iti1ed erythrocyte11. Of the 

infected mice, one gr.oup of 5 in oaoh set na left ns 

untreated oontrol, a no the r vraa given }00/ug ohloroquino 

dail • Tho other two rroupa m>r1. treated with mo oonoen­

tn1tion11 of tho extract und· r observation. or the uninfoctod 

c.ioe one group waa lert 1111 tte normal control whilo tte other 

two groups wr re v. ven tb"t two conoontrations of the oxtro.ots 

giTon to ttw infeotod i;roupa. 

At two d.Aya interval tin mioe woro oxo.mined for thnir 
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body tOlllpornturua ll1'ld para11itecla buforo all tho cico in each

group WN ld.llod. Thoir poolod aora wore annly11od for thDir 

bioohocioal vnlu,u,. Thoir livor and 11ploen, tho two moat 

advor:oly nrfooted orgnn:, in calnria, wo:ru pru11crvod in 

r�=lin. Stoinod 11octioru, or t.he110 orgon11 m,re e�ed . 

The plant oxtrnot11 used hnd tho rollCJ'll'ifl8 cancent r:itiona. 

l. !tcl\dirnoh,ta irrlicl\ oxtraot A31 "OIi prop11Nd rrac 1Kg

or fn,sh plant Clflterial per litre. This extraot ooncontratod 

100 timoa gave A
32•

2. L'o,tl�� luoirl'!. extraot w1 was prepared rran lK6 or f'Nsh

plant r:aterial per litr... Thia extract oonocntre.tou 100

tiJ:les gavo �. 

3, flsto� boonoi. oxtract Ala1 wa3 prtiparod from l.Kg of

freah plant matorio.l per litro. Thi.a oxtraot cC>ncontrntod 

100 tiJ:1011 govo /J.a
2

,

4. Rnanti_!! .£!:1:1.Jll'.lll'lth..fi extract E1 was prepared frot1 500i,:i

or dried and poffliered bark per litre or locally br81'1cd 

aloohol, Tile residue obtained after evaporation of tho 

solvent woo rodio11olvocl in wator, It wa:s thon oonoentrnted 

100 times to g1 vo E2 ,
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5, Extrnoto or Mixtureo /, and B 11uro pruparod f'rotl doublo 

the woi/;ht of lho vnrioun oa:iponont:i indiootod in doto:il!i 

in Chnptor thNe in 2 litroa 01' wotor to give lli.x ,� or Mu B
1

re:spoot:ively. Thooo oxtracta oono1.1ntr.,tocl 100 tur.oa gove 

Mix� am Mix B
2 

roapootivoly.

Tho T'ooulto 01' troao expcrimt1nta are oxpreased 1·raphi­

oilly in 1'iga5 to 10 in ffhich tho following sonernl 

abbroviationa wuro uaod t'or oo�venionoe. 

fi = Normal uninf£ictod untrootud oontrr,l.

Il'FC = Infected untraated control. 

r.a:- .. CHLO = Intect11d tronted with chloroquine. 

nil' ... X = Infected treated llith the extract 

under invoatigation. 

H + X = llomul unin.feotod giv.in the oxtraot

under inveatigat:ion. 
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Fig. 5/, • 

Effeot of water extraot of leaves of :1zadil'1'.chtll 

in!!,1.20 on pnrasitemia, tomperature and SOll!O biocheuc21

values of soruc constituents in normal mioo am aioo 

infected l7i th Plasmodium berghei. 
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Fis, 5B,
Bffoot of water extract of leaves of A.zadirnohta 

indic! on sane biocheinical vnlues of serum oon11tituenta 

in noreal mioe and td.oo infaoted \'l'i.th Plc11moditr.1 b11rfhei 
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Fig. 6A. 

Effoot of water extrac 

on parasi tecrl.a, temporatur-1 

aerum ooMtituents in non-: 

PlRamodium berphei 
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Ns. 6A. 

&N'.:iot of water oxtract of leavea of '!orl�d.a luri�t 

on para11itemia, temporaturu and soc:o biochemioal vall..4$ cf 

aonn oon.,ti tuonts in non:ial oioe and cloe infeotod witt 

Plfta�oditr.1 berehei 
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Pig. 6B. 

Bffect of ;rater extraot of leavaa of Morilide lucid& 

on soma bioohemioal valueo of aenm, corustituents in non:al

mice and mice infected with Plasmodium ,herphei. 
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Pi&, 7A, 

Effoot of watar extraot of leaves of J.lstoni11 b11tl'l6i 

on paraai toi:iia, tei:perature and some biooheoioal value� 

of serum oon.stituents in  nol':llal ciice and �ioe in!'ooted 

with PlAa�odiun berghei. 
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i'ig. 7B. 

EN'ect at water extract of leavus of ,\l;itonin boOMi 

on soma biochau.cal values of sorum constituents ill non:c 

mice and mice infeoted With Plasmodium berghei. 
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Fig. 6.tt. 

Effect of alooholic extract o!' bark of Er.anti� e,1-.
-- _ _.....__,, 

rantha on parasitemia, t.3mperaturo and scc;e bioch-..:kel 

values of serum oons ti tuents in nomal mioo and clce �,:;;: 

with Plasm odium ber£hei. - ====;;;;; -
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Fi1 • 8B. 

Effect or aloobolic extract or bark of Bnanti11
ohlorantha on sane bioohel:!ical values of llCX'\lm canltitim:1 
in normal t1ice and rice inf'ected l7i th PlasmMiu=, bermn.
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Fig. 91�. 

Ei'i'ect of water erlract of a mixture et plant! (l!u !)

on parasi tem:ia, ten:pernturo and somo biochetdce.l val1tts er 

serum constituents in normal mice and dee infe�ted rith 

Plesmoditll'il beri:thei ., 
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Pig. 9B. 

Effect of ..-ator extraot of n cixture of plant.,

(It A) on :,�e biochomionl ve.lues of sel'\lt:I oonstitueot, it

nor:I?al cdce and mica inf(IO ted \,i th Plasr- 3iir:?. bor.-hci,
-
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Fi6. 10/l. 

Sffoct of 1'7ater uxtraot of o cdxturo of plant� (!!ix 9) 

on pnraai tecda, ter:peraturo and 11ome bioohecicol "l,uuea or 

st1rw: oonsti tuents in noreal mioe end mioo infact11d with 

Plal!:'lodiui;: borghei. 
-
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Fig. lOB. 

Effect of water oxtraot of a mixture of plants (".ix s) 

on s<E1e biocheci:ical values of. serum consti tuont:i in natal 

ltioo and c.ioe infected ""i th PlA$modium bor, hei. 
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P.o:iul t11.

The ra11ults o f  six oxperii::ants using tno 3u plant 

extracts under inve11ticotion U\l oxp ros:ied grnphionlly in

Fii;ures 5 to 10. 

In all oxpor:imonto, chloroquine, tbo refi.lronco d?'U8 

aignit'icantly Nduood tho level. oJ: po.ra11i teld.11 &1Yl abnoraaJ; -

t:ioa in the sat'\10 biochemical. val.u'.la aasoci11t1.J wi. th too 

in1'eotion. 

On tti. prosresa of parasi tortin in mioc, none of th!J 

6 extracts suppressed perasitocia in infected ciao n:i tho 

level!! of pnrasitetiA 179ra not significnntly difforont 

f'rotl those o-r tho c'"'ntrob (Fig 5:. IV, 6/J.V, 7/J.V, 8/J.V, 

91lV, 10!11'1). 

Ilona of th,: extracts had beneficial ef!',oot on th 

tc:ipereturJa of infected cloo os thol"ll ffOre no ctifferoncea 

in the rnte of ,fall of body tcoperotuN in those thnt

re11eivcd the extracts and thri control11. They also dirl not 

alter the body uicpernturea of r.or:l!al mice (Fif:s 5/J., 6!tl, 

7AJ., i,U, 9,u and 10/;J.). 

None of the e xtraota hod beneficial cffccto on the 

etato of tho livl)r n the infected anil:!ala n., n.one of thm

suppreasod lho nbnol'lllllli tios in the values cf aorr,o oeruc
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biochlll:UOIU oorusti tuents aaaooiatod with the ir.tection.

Jnattlld sOll?O or th, oxtracts appoared to agt:rt>vate the of'foct

or t!Ml infeotion on tho state of the liv ·r. Raised values 

wre observed in the scrum lovela of glumatio pyruvnte 

tr&DJaaina11e and luooine atlno peptidaae in infectod clce 

gi•cn water oxtraot of Azndiraohtn indion, �'orindA luoidn 

and Hixturoa l, and B whon theao values wero OCll!part..d with 

th�se of tbl int'eot"d control& in each oxporic:ent. For 

e:r.cple, by tho 6th day a:ftor infeotion and treatt:ant with 

nter oxtraots of llorinrl11 lucid/\ (Fig 6/i.II) there were 

olo•ations in the valuea of glucatio pyruvnto tranaeminase 

in �be infected mice gi van tho extract froc 87 .1 uni ta in

tb1i control to 109,7 and 121,4 units in the infected 11'.ioe 

si•Qn the Tratar extract am its concentrate (:ootii.-ea). 

iYater oxtraota of J1i:gdiraohtn. inclicn and l,fixturoa A and B 

lid 111c:ilar effects on thi11 enzyme. 

Raiaod value of the act:l.vitiea of theso on:yu:oa (GPI' 

ar,d L.\P) are knOffU to ind1oato hepatic dysfunotion. 

B'levation in infectz:.� aniDnls gl ven th!I extrocts con thero­

rcro be interpreted to mean that the state of the liver has

booOC'.e wors • This is hardly surpriainr in viow of the fnot
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that tbo livar ie the sight of cetabolism of foroign sub­

stanou in thD boey. By giving infected. mioo theso .::xtraots

wbioh in the first place do not prevent dama5e or the liver 

by aalarial parasitoa, the a.lready weak liver i11 now given

the addition rospon.sibili ty of metabolisins tho foreign 

ai:bstano11s containod in the extracts. This probably over-

110rka and 'lfoakons the liver fu.rtbor and a:akes it moni 

51UOflptible to tha inf'ection. 

,Uternativel,y the components of tho extracts may be 

toxio to tm liver in flhi.ch onse raised eniyme activity 

,hluld be observed in the normal mice given the extracts. 

Results sbcmed that the six, extracts produced only ama.l.l 

tlentions in the serum activities of these omymoa, ot tho 

cencontrntions in "111 eh thoy wore uaed. 'l'ho extrac ta can 

therefol'O not be considered to be actively toxic to the 

liver of normal ciice.

Jbo Sel'U!I! alkaline phosphatase activity wos not signi­

ficantly elevated by any of' the extracts. This point:1 to

tr.e f'aot that thore ia no obatruction in biliary excretion.

Total eoru::: bi1irubin values wore not aignii'ioantly

l'aired irhon infected and normal cioe wore gi von the so
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oxtrnots ahorins that tbero was no jaundice acoa:ipSJzying 

tho observed liver dysfunction. 

Gluoo:se levels in C?alarial infeotiona are usunlly lo':f 

coaps.Nd llith nomal valuoa. In these experiments 1�orind.§ 

luoida, AiacJi,r110htn indioa and. ;fixture B have depressed tho 
-

so1tu: 5luoo:se even, furth, :r in infected mico given the 

1:rtraot. This observation confirms tho earlier obaorvation 

that those extracts havo adverse affects on tho liver wbioh 

ia too ai�t of Glucose regulation. 

Tetal serum. protein vnluos did not vary significantly 

in infected Cli.oo frar. values obtained in the controls. 

The protein fractions however presented a 111oro compliontod 

picture. Hice infected and given tho orlraots shOl'led no 

1::prove�ent in th1;1r protein pattern for in all coaea la.,er 

lo.,el, ar albumin ffere observed whereas in cdoe treatod 

-1.th chloroquine higher albumin levels ffOr8 ob erved. 

It ffaa also observed that in all oases slightly 

decrea3ed alblllrl.n values WON obtained in non:ial mice

£.iven tho extracts.

Kistologioal studios on li vor did not rovoal degenora­

tiona in non:al lllic&. Infected mico ahoffed changes which
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WilrG 0,nsistent with tt-» infection. This include oo�estir,n 

oft� livor sillusoids by infeotod oolls and nocrosis)P/Qfe.J.

(pnol11s�.

Tbo 6 plAnt &.xtraots undor study have no benoficial 

eN'eot on infootod ttlce ao they ne:i ··1er suppressed the 

infection nor improved the livr,r dysfunction associated 

with ths infection. 

The extracts are not very toxic to the nomal a�als 

but could be considered toxio to infootod anilll.als. 
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p�c."i'Ir.1.TI0.'1 i.
-

.

cli!loiocl and biochcclcal oN'oots oi' acrz:u plAnt oxt.raots

cc Fl11.r�i•� £Qllin'lecun irJ'oction in c}J.cks.
-

i'l'l ' .. ur�
- -

Si.x-d.a:p old chicks infected with Plr,sr.iadiuri imll:S n,iootr"L 

ffl"l dirlded into four group11 of 15 chick:s. Ono GJ'OU;> mu, 

lift III untro11ted control, another group waa gi vcn chloroquino 

o.l=y'Kg bod.Y weight daily arul the othor two 6roup11 r.oro given

hl at two ooncor.trations a!- each plant extract tffico da1ly

aw-rtr-c; i.. hour:i after inoculation. Three groups of 15 cbick:i 

••re inoculated with nort:.nl chick erythrocytc:i. Ono 6t'O\JP 

n! lert u norcnl control while the othor two gr.iup:i rrcro 

givsn l cl of th'l tno canoontrntioM of tho plant ortr4llt 

urder otud,y. 1,t thT'Clo days intct"\1alis, 5 ohicko frac occh 

gN"JP won, solcctcd. Af'tor thoir b0t\y tc.i:pcnituNn nnd 

i)Ol'Ocintago �r�itctlin :w1 boon nicordod oll the chio.lw in 

� group Wllro id.llod o.nd t.hoir pooled 11orn (llUUYllOd for 

•cc� b1oobo:iioal •1oluoo.

L1vor11 end 11ploon11 frro tho110 chickn •oro proccr-:oa 

trd •t1etiollll WOl"fJ i:uiinotl fer ob:iorvl\Uana.

'l'bo eaco plru-,t c:xtrnct11 u11od in Uto provioue mcpciric,.nt 
11 tll · t1A.ri�0t111J."'1 borPhl'li woro uGod.
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Fie. ll:1. 

i::rrcct of "ater extract of leavea of AJ:ndiraoht11 indie� 

on parasitei:da, tea:perature and a�e biochemical values et

serum oon:stituent in n,-:imnl ohicka and chioka infeotod with

Pla:smodiun rellinaoeurn, 
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1'1r. llD. 

Bt'foot of l'Tater extraot or loave11 or A%adimchtJI intin
on 110tte biooboruoal voJ.ue11 of 11erwn con11ti tuont in llOtT.41
ohioka end chicks infected with flAlllllodiuo .!nlliMc'!.!£,
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Fig. l2A 

B!'feot of water extr'lct of leavos or UorinrlR luoi.1,1 

on parasitemia, teQp8rature o.nd some biochecical v�luos at

aerum corustituent in normal chicks and chicles infected with

Plfts�C"iium �allinncoum. 
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Fig. 12B. 

Bft'act of wator extract oi' leaves of l,!or:Lndit lucid11

on sana biochemical values o f  aol"UCI constituent in no� 

oh:iok.ll and chicks infecte·d with Plnamodiuo go.llinaoeun. 
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Fig. J3A. 

Effect of W?\tor extract of, leaves of Alston1 , br"t')nei

on paraaitecrl.o, teciperature ond- some bioche'l!iool valuec of

serum oonati tuent in nonna.l chicks and ohicka in!'ected 11'ith

Plaamodiuit £Ollinncell!l!. 
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Fis. lJB. 

Bffoot or water extract of loavos of /\l.5tonin boonei
-

on soi::o biocheirlonl valuoa of serum constituents in norc:al

chicks o.nd ohiok.ZJ i,nfoot�a \rl th fieomodiu_m ,!.8J)ina(!..OUC:o
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Fig. w .. 

Bf'feot of al.ooholic extract or the bark of Ennnti11

ohlornntha on pora:si tecrl.a, tel.l'lperature and son:e bioohe::ical 

valuos of seru::i constituont in non:-.21 ohioka and chick:i 

int'eotod with Plasa:odiwn jt;ulinaoeum. 
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Fig. 14B. 

EN'oot of. alcoholic extract or the bark of EnAAtia 

oblorantha on SCX!!e bioobemionl valuos of soruu oorusti tuont

in nora:al ohiok11 and ohioka in1'ectod with PlfUlmcdiui,:

5'-llinooell!!I. 
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n -c.1ltn 
-

FiflUNG ll tu l4 ah 

,x:o plant ut.rnct11. 

tho r ooulta or oxpcriJ:ontc with 

Un:mtift 1Ul,ll'>rontha apJ)Onroo to OD.UDO an inororuso in tho 

� to::,poratur,, of ohi1ck0 oarly in tho Wootion (Fie;. l.Ul.) 

r.Jle lo!orlnAa }un1.d" would nppoar to hnvo loworod tho tei::porn­

�i.."'C early in too infootion (Fig. l2Al) whan tho111) ci>eervationa 

IN Ccr::l)U')ll with the controls. 

Chlly llarind.11. luoirll\ produood a aupproaeiv.-, action on tho 

ln-vl cl" J)tl.J'Ui to::dn (Fir. 12.AIV). Canpored rlth ohloroquino 

U:1:e, aN'eot ir1 not vory eign1f1oant. 

The four oxtraota tried had no benoficial oN'oct on 

+ 1t'N::l biochc::?.ioal valuon ntudiod a& nono of thee 11uppro1111ad

J'Ca&ca in eoru::i r.l�torn1 o Pyruva to TranaN:linase, Lueoino

£.:"'-O Pcptidnao and total bilirubin or prevontod tho cloproe:iion

tvnz:: ,,;luuono in the infeotod ohioka which reooivcd the

ltl'f1eto. In:rtond th:ly would nppoar to have •66rnvato4

• 

,t1 

�•ot1on na oon:ifootod by oluvatod eor\£1 Luooino k:iino

c, Cluta:no Pynivato Tnuu,tlC'inano sod billnlbin b,>·

r the oxtraot-ll.

l.l"n-,reo.lly high vnluoa nro not obeon-od .1 n 11am11l

nioh •oro given tho:io extrao·ta, 
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?STIGilIO', 5 

Studivl! ,,f t.l'r.. effoot of :lOCe plant oxtrncta on

Pl1uoodim berl'hr.'i �d Pl.Aseo:iiu::i im.l.li.nAoo\e in intro.

The toat plant extracts in those '3xp3ricents irero th�

utraota of tho t:wo plant$ wtioh wero oonaidorod auit4blo 

f'or furtht!r invoati�tion. zfl.di rneh tA i rvlio" •1u1 ch0:1cn 

en the baaia or it:s popul.Arity ncong:,t the local peoplo o.nd 

llori.nd4 l1Jeid.n boooueo 01" tho opparont 11uppreaoi vo nc tion on 

chick calaria. Tbo extrtiote usod wero the water o.xtroct.:J 

prepai-,.ld by the cethod o!' Fors ot. al. ( 1962) in cbnptcr 

three in which lks of f'roeh plnnt ciatorial wa:, cnro orntod

and boiled in  eeverol oht\ngoo of nt-Or. Th1l ,mtor oxtraot

•aa OCX':!binod and o cncontratod to a 1tnnllor volu:o undor

redu"ed pN11sure. Pror:i this cono ontrnte were obtaint;d ·th!l

Ptltroleum othor oxtraot, Cblorofor-/i:otbllnol extract iud

Chlorofon:i extract uainr, i::ethodi: already de110ribod in dctai.111

in Chapter three• Tho yiolda of the thrl)o t'rnctionll in both

P1-nts aro givon bolow.
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-
/.za�rnnhta i!XlicA llorinda luoi'1a 

Pet ether extract. 

Cl'lrrofom/'fethanol oxtrnct 

25Cng/',<" 

500:ig/Kr. 

l2Cbg/l:g. 

�-

200::.g/Ks.

Cblorofor- n

5Cki�. 

imment 5a. 

B.ttoct of aa::e plant oxtmcta on inf.:ictirlty of Plna...,r,dltr 

b11rmai ill vitro. 

Pr<-cedure. 

!louse .irytbrooytee i�oc tod with Plnet,.odi\rl t>or, • 1 woro 

incu!>atod for 6 hours with the -,arioue extrncta und1,r 1nt1111ti­

sation Wlins a modi.f'iol\tion or tho c:othod of .Riockmann et al. 

(1%8). The incubation period na roducoa fr01:1 21. hours to

6 haura booauao of the coneidorablo loct1 of rlabili ty or

Paruitea obsorved in tho oontrol culturoll attar 24 houn · 

Other etethods of  cul tive.tione tried wore not rJproduci't' '" •

In this mothod citrstod blood colleotod by heart puncture

t'rQi infectod Clico having Qbout 3c,% of their er,rthrDCjtua

P&raai tizod ITBS

6about 5 ,0 X 10 

adjuatecl with physiological uJino to contain

rod blood call por c\.ltC· Th., blood 1l'n!I swirlod

· ak contoinins glose bonds for cbout 5 C!inuto:i to
Ula na 

def'1brinato it.
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l al aliquot:, of the blood waa pipotted into :;torilo

tl&t bottomed aoruw oap bottles c�ntainin6 Se6 6,l.uoo11o 'll'hioh 

na added t o  tre tuboa i n  O.lr:11 aoluti.on. To tltl control •aa 

dded 0.5ml of O.lNHCl adjU!lted to pP ' • H',,0. 3.acb of tho

extract waa toatod in two bottle:i. Ttwy WON! di:scolvod in 

O.l?IHCl and ndjuatod to pH 6.0-8.0 rith lfaCH. Tw bcttlos and

their oontonta woro shale.on gentl}' to cix tw contonta arnl tl:Wly

wre then inoubatod at 39°c ror 6 houni in a 1'1ator bot.'li. At

0 hour and o.ftor 6 hO\D"a of incubation, too rlnbility or the

par31itoa '17&11 toated by injoctins O.lml ot' the oontcnt or tho

control tubus into 5 oloan Clioo. Alco th!l viability of tho

Parasites expoaod to the dru6s naa t ostod in clean cice o.rtor

6 houra inoubatins. The cico r.ore oxn:rlnod daily ror four da,Ye

f'or percento.go p a.raai tecl.a. 

P.eaults 
-·

Thu r esults of exporiJ::lent s with ,utrnct11 or both plante

on f1"81:! 
table is l} and JJ.. Table

• �u::i �ghoi aro ahown 1n 

,iv,t chloroquil'lO had 8cc.e :supprossi vo aoti-:in an tbO
l} aha-ira t'--

f.&raait-O in-vitro when the level of parnai t.ada in the a:icc

in tbi a i-r.?Up is cocpnrod with tb) contr.,l 6 houri! ar-wr

1ncubo.ti ,n. :lono of tho oxtrt1cts uaod hod onY :,upprc:snivo
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aotion. �o Table 14 sh01Ja that tho cxtrncts of Jlorimn

lucid.A had no ef'f'ect on the infooti .. "it--J of par11sitca oxpoiitld 

to the.�, 

Cl"l"JCl\lsi ,., , 

�xtracta of ,\J:adirac� indic� and 1lorindn _!u�idt1 htsvo 

no effect en in:focti vi:ty of Placodi= bon:::hfli in-rl tr0. 
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T fiBl ,F: 1} 

Effect of extracts of ,,zn li rr-,�ht, in<iinA o:i inf'ecQ. rt ty 

of PlAs:--.oc\i u::, bcr,!hoi :1.n-vi tro. 

Perocntnse Pa?'t\sitecia 

D1 _ a a.f'tur inoculation 

Brtr<1ct Concontrn11an l 2 } 4 
,r drug 

Control Obr 4.8•1.6 10.5.2.6 36 .2 ... 5. 0 58.1�7 .2 
-

II 6 hrll • - 2.a..i.2. -

Wor 0(\ ui no 0.25cig o.6.:f).7

Yiater. A � on•-11/ 2 .9..J..4 
litro -

" �l of/, 2 .1..i.3 
X 100 

-

Pet ether 2.5Qng 2.J.=l-5
II 

250:ns 1.q.1,5·-

CtiCif''cCH. 5.00ng 2.6_:!().9
• .3.n..i.6 50Cbg -

CHc1}, l.O!ki; 1.1+1.4 

.. 

100:g 2 _q..;L.2·-

- -

10.8 +3. l - 26 l ·1
· R • • •• -

3 .8_:l. 6 10.' ..:!- .7 

l2 .4.;2 .7 25.5_:i6 • .:, 

8.6_t}.4 23.7�.o 

10. 7.;2 .5 26 .0..:..2 

9.5�0 25.53.1 

u.i...5.1 30.2.::4.2 

13.6;4.1. 21.};5,2 

10.a.;.s 23.5�.7 

12 .6"'2 .8 29.1._v.5
-

-

47 .7.8 -

27-7.:J 

45 .a .. 7 
-

43.}:f) 

.39.9..6 -

42 ,9,i. 
48.6� -

45.oJ.
-

u:z..i 

48-9..!!

.8 

.4 

.2 

.4 

.l 

.4 

.} 

. .} 

.a 

.1 
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T1J3LB 1l.,. 

Brrcct of cxtrcctv of 1-•ori.nd.a luoidn on i.ntcetivit.:; 

of PlnA�odiu=, bor.l!hoi in vitro. 

3:rtn.At• 

Chl., 

Clt 

Jn t � .. ;.. Ohl 

• 6 hrs.

i�uine 

ltor � 

" 

Bt ether 

" 

l
t

()
(li " 

HCl} 

" 

-

CO?'.contratim 
of dnls 

-

-

o. 251:lg

-½ml or lkr/ 
litro 

½ or II 1.100 

l.,OCbB

l.00:i6

2,00:IB 

20� 

0,5Chg 

51:bc, 

Puroonteso Pnriuita::ja 

'Dny� nftar int'ccticn 

l 2 3 

5,7_,,5 20,9.::S,l 1.2 .2 .i,.8 
-· 

2.6 .1.0 
-

u.7.2.s-
2},8.1.-5 -

1.2+0.9 2,B.:1.0 s.9."?.}
-

2.2;1.4 8.9+}.? 22.6�.L 
-

-

• 20.i. .. ;.s
1.9 .. 1.3 l:0.11• • 

-
-

-

2 .5+1..2 10.l+}.} 2}-5 � .l
-

-
-

9,9-2.1. 22,l.;!} ,5 
2.0..i.i. 

-
-

3.2..:i.o ·l2 .1.4,2 25 .4•5. l
-· 

-

2.1 • ..0.1 10.s_:2 .2 2},}�-7
-

2.1 .. 1.6 9,1..-+)•5 ;_>,'.\.� •}.l 
-

-
-

l2,}.I..} 21.. l.;:,'?. 9
2.s.i.2 -

I 

4 

57.5.6 -

4.3.5 .. -

.19. 5.:2 

43.2.6 -

1..0. l .. s -

42 .2 .!. 
-

u.2j 

Ul.8 .. � 

40.4_:i 

1.5.6.: 
. -

41-.l.,: 

.l 

.6 

.5 

.l 

.2 

.5 

.6 

.i. 

.2 

0 
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SXtlllrir.iont 5b

Erroot or t,oll':o plnnt oxtraot11 on infoctivity of 

Pln�oaiU!ll ,;:nllil'\ROOUO in vitro 

Pr99 Nluro

t. codiN.ontion or tho mtbod of Tnylor et. al. (1951)

•u used. Ptu"asi ti_zod blood "ns obtiu.nud frrr infected chicks

whilo norcal b lood "aa obtained from uni.nfooted chioke by

heart puncture. To each eterilo 25ol conical fl.r.ek wero

iiltr"Oduoed 3.9ml citrated noraal chick blood; O.l.01 of

penicillin 1n isotonic anlino containing 5,000 units of sodiui:i

penici)J:ln G; 0,5cl of paraaitii:;od blood diluted to oonttlin

t.'bout 5 x 10'- para!li ti.zed erythrocl-tes; and O,Sril of th1J tocst

plant oxtrnct t'l' chloroquine dicsaolvod in O.ll�l s.nd, adJustod

to pH 6.o-8.o ,nth NnOH before adding• it to thO flasks, Bach

plant o,:traot -..,ns tested in two 11oplll"&to fl011k8 • TY-0 flaslal

to •hioh 0.5ol or 0.1 NHCl (adJuated to pH 6.0 to 8.0 rlth

lfa(II) wu addocl wc:r• uaod ao oontrol • 'l'hO flnelcs wore tb'.ln

inoubn.torl in n wntor both at 38
0C for 6 hours wi tb continuous

d to 6 hours booauso

&ha.kinr,. Ttv> :11icubo.ti,,n pori.od ,..r, r,,rluco 

r . 
21 I Ut"ll inOl.batiCll of

11 lci,n of vinb1.li t.y obtninoil duril,r, ' ,c, 

oontrola. 
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Th!> nu:.bor ot rlob lo para::ii toa in each cont�l na eat:1-

"tot at tho bO{;i.nnit\ll u:nd e.t the end o! 6 boin-a incubation b,­

ill,cc:a&tins Z.. ni.x� ol� c!:11.okn with 0.2:.l a:r thu e2� ar

e&Cb f'luk. Tbo othor cul:tu_-.:,� co:ita.irlini; th:.:: to11t cxtn.=ta

nro n.lao toetcd 1.n ol.tuln ohicka. Tbo in!)Culn.tei cbicb w:On)

exa::nnod d•" ly unti.l paraoi tc!I wore dot.act«\ in their blcoi.

�,ultl' 

?abloo 15 nrul 16 eh...,,, tho oN'cot of tM u-tr...e��. �­

table 15 it wan obcor-vcd. t.tmt:rme ot tho cxtnoto �

Audimchtn. indion wie4 dolayod ·the p-opatont poriod "t?'

4\lfProa,od thO lovo1 ar �tc:::ia in clean ohiolcll �en

o::cpnro¼ irl th tho o an�ol. Cbloroquino di cl ncn. <;nly prNCI!t

� pN-pn.tvnt poriod by c;bout 2l. h'JUMI it w, r-c1ucod ui.

poroen�o plU"Mitc:na. Tho ali�t�· :iowar i,orou:nta((I paru1-

c1e obr.or-vod i.n tho pot otbor o:s.tnact -,_r tl1i.z1 plant wd ntit

rou:i,1 n16111ficcnt when oubjootod t.o t;tu1cnt'e 'T' t,ut.

P.xtrn.ote of' JJc-rjnll,!l l�l,91!\ln IUL\O did n-,t ha"o ort<?Ct on

Tiability or thO pl\raeito11.

�tJMlu�.ml· 

,. . 
. -··· _ _,. 1,,..-r1� 1uc:Jd,1

a:.z:t.root,a or MndiJ!'�llt"- i�(\,,l1 nu,> -'- - -

,._ 

_,)J.liaC0\8 in rlt&"C•

'M.J not. &ltur infc.cti -."'ity of J'lb•mndiUC' r-

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



... 
• • • • • • • • • 

1 ., I "' 

• • • • • • • • • • 

,, 

• • • • • • • • • 

� 

• 'i ' ... 
J 

• f 
I I ' rt' 

I• • • • • • • • • • 
• 
� 

• • • • • • • • •

• •• ' � -1, 
I I '1

• • • • • • • • • • 

• • 

'-- • • • • • • • • • 

3 
., I t -1, I I � "11 

ri,
I 

• ""' 

� 

• • • • • • • • 

� 

• "' ..... 

Gi: Ii: 
• 

' C 
I 1! ' I I I I I 

• 
H � 

• 
IA 

1l ... '!i He 
i 1 

I I , 

t: 
� 

'!1� 
• 

� 
.... &I' 

• • • .... ,r4

••• .,.. I ... •

� 

�

t.: .6 ... � "' •• • ... � 

Ji 
• • •

• 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



JSxtraot 

- 168 -

TJ\BLE 16 

3tfect or a�o 'lxtracte ot '!orirdA luci-1.a. or. 
infecti v1 ty of P1't8C!oditll"1 ,s_al Ji nac8U."ll after 6 hour,t; 
incubaticn in vitro. 

Porcontagti Parnaitcma 

�& attor inooullltion 

I
• 

Concontra-
tion of -<? .6 +7 ..s 

drog in�.l 

I.' !Ill trol · I I 
0 hr. - \i-8·6-=2-9t }6.1.:4.616J-� . �  � I 76.0±1-4.L

.9 

Control ,
u.� -,.2-

Chloro-
qu1M O. 02mg -ve -•,e \ -vo J .1.:, .4, �-6 8.2 • 

later o.5c1 lkr/ I 
lltro -vo 2.9-+2.4 25.5.±4,4 · 57,?�.4

later 0,5olxl.00 -ve 3.5�1..S I ,2.G.� n � 55,5,iS,5

�t oth•·r 4-00:--5 -vo 3,n.=J..4 \ 21-3.;t<!-7 i..6.6_!4,9

Pat ethllr J+.OQ:.g -vo 2.5..:i..6 24.7_±1..1.\ 58.2;7•8-
I C!t1/ 

l{eOH3 2.00::is -ve 5.}.,:J.,A 28.0.=li,,,;. 49.2_tj.2

" 2,"'0ng -vo ,,.2±1,,6 21.}.J3-7\52,5.=7•1

C'll:1, 0.5Ck::g -vo z._ •. i)..9 25.J_:3.7 45.0.::5.B

" s0:ie -vo 13•4.z2. 21.e.:4-.1 i..9,5;,.1

65,1 
59. 
wa. 

4-;. 

YI. 

57. 
48, 

51, 

+'J,5-
..io.1 

-1;.6-
+7-l-

�-2 
+5,2-
.J. .4.
�-} 
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!!J'Orlrant 52

&N'oot or SOl'.IO plant oxtraota of lipid ayntheai:s by
Pl""'"'odi'9 5A.l linnooum nnd Plr modlurn bor'"hoi in v1 tro.

PI\ 'S cid µ re 

Infootcd and nonnnl blocd 11amplo11 ware oolleou,d 1'rT

both infeoted and normal r.d.oo and chicles rcsp\.ctiv ,ly a.ll

desoribod in ohaptor thruo. The blood aampl&a wore w411bcd and 

tl:oir r&d blood cell counts and poroentage parael. tocia ware 

doter:nned. Into ench atori.le teot tube ,rero introduced � 

lreb'a pboephe.to buffer containing 0.041,m gluooso; 2.5cu of

infected or norir.a1 blood; and ,5:::u of chloroquine er plant 

extract undor observation. 'l'ho dl"Ul}:S werr ai:,aolved in 

0.1 HHCl and- ad'juatod to pH 6 - pHS with NoOO. To thll c ,  ntrola, 

0.5c1 of 0.1 HHCl which waa olao adjusted to pHf-pRB was added.

Tbe tube11. won then inoubatod 1tt 37
c
c for 4 hours ii th , J

canti nuoua shaking. /, t tho boginnin8 of. tho il\oubn tion ond

I. hour a la tor, 2.1:ll aliquots. of oaoh ocir,:plo wno withdrawn

l.nd analyaod for tho frou fatt)• acid oontont uain£ tho

J\flOthOr 0,5ml oliqut:5 :sf

0 Dolo aoaoribod ot1rllor. c_9thoo r 

llfiCh II l 

· 

t.mlJ '3 ,nn withdrnwn at tho boginnin& nnd ond of t.ho 4 

n"Al ro inouhation and o.n(\}yaud for thu totAl phonrholipid

uni'no t.ho inot.hod ot' nnnoi:r do11oribud ol\rllo1·,
trint<int

. 
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laob test d.rus wa.s tested in triplicate. 

TABJ,l� 1.1 
• 

Effect of soa:e axtracts of J.J:nd:i.rnohtr, in-u911 o.-i the 

�ynthesis of lipid 'in vi:tro' by P1e=odi'lrl ber..:1;1_'11. 

3.xtraot Conoentration Total Phospho- PFA
;u

eq/l.olO 

or drus in 6cl. lipid cg/lolC P.ad Blood Coll 
RBC 

NOM&l 

\ l - 3.75_;!0.69 oontril 
o.oss..0.01.4

-

Inteotf'td oon·'· 
trol 

' . 

I 
- 10.48.:l.l} 0.72..0.11 

-

Chloroquine 0.25mg ,.i.0.;!0.27 I 
0.29.0.ce-

Weter. 0.5:tl. of lkt/ 9.82..J...22 I 0.69 ... 'l.21 
1-tre -

-

Water o.5c1 of lk17/
litro x 100 12.61..J...lJ. O. 71_!0, 34 

Pet ethor 2.50:.tG 11,35.;!l .42 o.a,.,,.25-
" 

250--� A,7l..J...66 o.83 .0.11-
-

CP C 1
3
/1.to C1i 5.exhg l • )4�.12 0.10�.l} 

-

-

.. 
SOLc-o 

1A -� ..l,.81 I 0.75_!-).26 
-

Mo<li 0,50!:g l • 15..0. 74

\ 
0.93_!0.ll

-

11 

50:ig 9.n;il,03 0,75..0.19 
-

I 
I 
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T}iBTiF! 1,2 

31Ycot or .sor:co extrnot:s of k1,11 pch!:!\ fr,.'11011. or. lipid 

production in v1 tro by Pl"se liUJ:1 4!1111.innco1rJ 

Rxtract. Concentrntion Total �8:spho-
:PAro/J..olO

o( cJtt'14q' 1'1 b ... ,,
lmd Blood Co 

mg/1 RBC 
11 

1; Jn:11.l con 8.51:I.66 0,90.,:0.1.4 

Infected u 20,55..0.84 l.6}..0.21. -

Chloroquino 0.02cg 9.6}..0. 72 
. -

0.84..0.}2 
-

'K&ter O. 5m.l lJcyll tro 19.65..0,82 1.81..0.44 
-

• • 51:\l lkr/li tro 18,92 .i.15 1.66..0.28 
X 100 -

Pot ether 2.sems 21,80..J..09 l,}l..:',}6 

• 25Cbs 21.06..0.51. 1.56_!').l.5 
-

Chlorotol"Q/ 
lleOB 5.00:ng 19,51..,!0,98 1.71.�.28 

" 

50<hs 20.1.2....i.u 1.60..0.;1 

Chlororon:i 1. ans 18. 14.:l. 05 ' ., . ..6 ...... ' � . 

II 20.26.:J..24 loans 
i .6S ..,,17 -
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TABLE 20 

3ff•tOt Of SOmO &Xtraoti, Of l'uz-!ru}a lucidA an lipid 

prod�otion in vitro by Plnsmndiuc s:iulinace\.11:l 

�ra.ot 
Concentration Total Phospholi- '.F'FA ;:ieq/loJ.C 

c,( d.-�- ... L.�-\. pid mg/1010 �c Red Blood Ce 
,_

lfen:al control - 5, 90.j0. 58 �.6.}..0.08 
-

Icttotod " - l4.86�.76 1.25..0,14 
-

Cbloroquin:> O,'Ylcg 7 .25 ..o.46 
-

0.8}..:...21 
-

17attir 0,5ml. llcs/litro l}.-4,4.,;tO. 70 1.5 ......... 42 
-

" 0. 5:nl lkg/li tre
l,Ol+-..0,5} 

X 1(,0 lJ. .59.j0.}5 -

Pt t ett¥»r 4-.00tig 14.15 ..0.44 
-

1.19_;0.22 

• 

4-00cg 12. 'lv_t0.52 l,}4_;!0,}6 

Chlorot· ,m/ 
1.16..0.26 lloOH 2.00:ng l}.95.,;t0.8} -

" 11.74..;L.21 1.16..0.so 200:is -

Chloroforai o.5ec:6 14 .81.jO. 79 l .28,.t0,37

" 

14.65 ..o.85 l ,.lu' .o.68
5Ckng 

-

-

ill 
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TABLX 20 

Rrr11ot or ,oco oxtraot:, or l'or11\IU lu.,id" an lipid 

produotion in vitro by PlA�moitiin RnlllnaooU"'

Extraot Conoentration Total Pho11pholi- FPA�··r/lol 
rJ l,l •• ,.,.. L�. I' 

rid mg/1010 PJ!C Jlod Blood Co 11 
• 

Norn.al oontrol - 5,9().j().58 0.63..0.oa 
-

Inrootod " 14.86�.76 l.?5 ..o.u. 

ChloroquiDJ • 0'2r,6 7 ,25 ..0,/.,6 0.63 .0.21 
-

Water 0. 5r l lJc&/11 tro lJ.4,1._jO. 70 1.50..0.42 
-

" o. 5ml 1kJll tru
11..59...0.35 l.Ol+,�.5}

X 100 -

Pot othor 4,.00:ig U.,15_j0,44 1.19.j(,,22 

" 
400mg 12.6u_j0.52 l.}4.�.}6 

Chlorofom/ 
UoO'i 2 .OODg 13.95,j0.83 1.16_10.26 

" 
200llg 11. 74+.1..21

-

l ,lt. ..:1"). 5 O

Chlorotor,n 0,5Q:is u..a1.a.1, 1.28_;t0.J7 

" 

5Ct·s 14,65,J0,85 1.42 ..o.68 
-
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Rn11ult. 

Tablo 17 and lB 11h-m tho 0N'oot11 or thu extrAot11 on  

ll411aodilltl ber1rhui. In both oa11011 ohloroquinlJ rvduco(l tro 

11111ount of phoaphulipid 11yntho11i1od in \"itr., nigrd.tioantly fl"\TI 
10 20,55 iag/10 Rod Blood Coll in trnieo with ohlon,quino. Thia 

dirforenoo 111 oignifionnt at 1q"; lov-ol and it ONl thlNfon; 

be o onoludod thBt potont 1111ttcalarial rlroge intorfoN with lipid 

aynthoai11 by Plnemodiu:, hf1r,:hoi. 

Froci table 17 tho pet othor oxtrnot (25Q:,y6ol suapon­

aion) produco,l tho hishont reduction in tho 1100\Ult <"" 
��"ci,.J­

phoaphollpi l synthoniabd. 7hon 11ubjootod to,.'t' tcz:.t th111 

valuo 11ao not  s:lgnit'io ant. It ocn thorofoN be ocnoludod 

th11t thi11 extr110t o f  ADl\dirnohn indioA 111 not n potent

antilcA1'1T'ial ogont. 

Toblo 18 11haw11 tho roault of tho oxtract11 or llillj�

Juq_i.1! on Pl "�"'odiun borphoi. !(one or tho 1/rlrl\Ote used

had 11ignif'1011 nt offoot on thr. OA1ount of lipid aynth0Di11od

by thia parn111 to.

Tablce 19 811,1 20 ehoi, tho ru11ult11 of oxtr�otn or both

Planto on l'll\Cffiodium eolli.Moom.. No oxtrnot or both 1llant11

111111 obaorvotl to II upproas tht1 ocount of lipida 11yntltlsi 11od

lligni fioant�.
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- 175 -

Conolw,ion: 

Tho ruoul t11 shOII' that th:J vmcuo oxtr-aot� or 

/.:ndiraohtn indion and !joriJYln luoidn ho.d no oienifioMt 

supproaoivo notion on tho lipid production of both 

Pl1111111odiu::i berphoi and ,Pll\�:::orliU? e;ulinnou1.n iJl vitro. 

-
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Cliniool trial in can or 1rator extroota or I nr:indll 

l1,1oid.J\ and nl!I .iTIIOhtl\ indioa. 

Morin,l" lUtlidl\ whioh wae tho only pla.nt ahowing aoao 

anti--malnrinl proporty in ohiolca (llld ,\snrlirnoht� inrlio11, tho 

aoat popularly u11od plant for rolaria fov r wcN aoleoto,1 

for olinienl trinl on aoco pationt11 in the Univorni ty lloalth 

C1,ntN undor tho ouporviaion of tho Deputy Dirllotor of tho 

llenl th Centro. 

PJ:ooodur,1. 

Children botwoon tho agoa of 5 yuara and 15 yoara who 

rup11rtod in tho health contr1,1 with fovor bad thllir blood

OXaminod for ittil.orial plU'a11ito11. CbilclNn 1tith p�itivo 

parnaito oountn "are hollpitaliaod and troatod 1tith wator 

extraotn of th. obovo nOllod plant, proparod aa uaod 

traditionally. Blood a111:1ploa for soc:o bioohom.l:l'l , tudioa

llllr� takon at th1.J bogi.nninl' of tho trial anil 11t two dD.y11 

1ntorval durlns the trial. Tomporatur,>o or t)ui ptttiontn

ltur,, rooordod throo tiitoa dail/··. Tho pationtn wllro tTOnt.od 

throo timea dBily with thO ir.itor oxtraots prcparod by

bOilins 500on fn,ah loavoa of !.\iln.Ur11cihtl\ imion in l litN
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c.r •nttlr, P.noh pati nt •na r;iYfm nbout l Xhl a! hi

oxtrnot thro ti::io:: daily, 

tn onaoa whoro tm O"miti n at Ui i-tier.1 rieterioratod 

Iii thin 1.8 houra, ohlorOQuino •1111 li:::::odiatttly 11d:-.ird11tonrl. 

Owin11 tl) M1'fioultie11 onoount.arod in thii: trial or.ly 

four pntiunta woro triol\ on ach oxtraot. 

R�a11lt11. 

Jl18',lroll 15 Mel 16 1h011 th'l oft'()Ot at Uio 11:i:trncta on 

tho tccporntuN1a et' tho pationta. ThO figuNs ah-,:od tmt

both cxtraoto hAd no bonofioial otfoct on tho bodJ' tccpel'8tuN 

or the p:'I tlonta. l/hon ohloroquino •1111 ail!:iniatoNd tho 

P11tior,L11 sonornlly hAd their boey tom,or11tuNa l01ron.-:l e.n:l 

P6rnai t-011 oloarc,1 fl"OCI thoir blood, 

1\i'tor 48 houra or thoropy no (','\M111it..;11 uoN dctoot1.d. 

1n tho blood filmll ot' ono patient �ivun hi: liMchtn !nd1.ca

o.n·l only 1>no out or tho th r110 "ho h11d t.ho oxtnot of 1'0r.i r 1

luottl,.i for t.rro cl.nya. p11ttc,nt:i •ho gnvo not;:itiYO panurlto

onunto 1toro roll olinionl 1,y bot.tor t hnn tho oth01":i I\O tmr

atill h.o.1,1 hlrh ton.p•ir"tuN• nn� w• � fi')ncmlly unwell,

'l11r1 t.ionn in tho aonr.1 bioohom.innl " 111 • oru 
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T/iBLB 21 

Btroct of wntor oxtraot of Aindiraohtn 1 ndioa eavlla on :, IXIO oo . 
l bi homicnl vnluo5 in s�o 

Mlnrlnl �ationts 

Do.y Pnt- Sex Aeo Parasite- Tem�rn-iont rue oP 

C,P.T, 
IntUnit/ 

ml 

Total 
L.1'.P. bilirubin
nu/ml 0r/lc»:J. 

Totnl 
protoin 
11!sl100n1 

Total 
nlpba 

� 

0 

2 

l 

2 

F ll,5 + 

lJ 10 

3 P 12 ,. 
4 F 9 +,. 

X F 7 Ho:rc:!11 

l p

2 lJ 
3 p

II 
4 F 

I ? 

l 
2 
I 

r 

r· 

F 

11,5 ... 
10 ,. 
l2 -ve

9 .. 
7 fforonl 

11,5 •vo 
10 
7 

-ve

II o l"Cllll 

9'1.8 

99,2 

17.2 

20.1 

99.8 16.81 

99,4 18,5 

98.8 8.5 

lO'l.O 
99,3 
9',.0 
99,3 
98.5 

98,7 
98.6 

98.G

18.5 

22,4 
16,2 

16.8
8.8 

18.6 

20.7 

8.l

1.05 

,,.86 

94,2 

72.8 

9.72 

8.10 

6,4B 
8.66 
13,4 

0,84 88,5 

7.1 

7.5 

8.6 

7,6 

6,8

0.57 ll5.3 

0,60 "
: 128.6 

9,143 0.86 I 
9,30 o.aa ci
8.35 1.08 

8.8 o. 79 

12.15 0.75 

9,87 
9.51 
15.2 

0.94 

0.71 
o.,.i. 

100,5 II 7 ,Q

83.2 8.1 

97 .2 8.6 
10/+,6 7,2 

l�.7 6.6 

92.6
89,5
u2 . .,

• inilcAt.o11 t.ho proeonoo or l para111to 11u1• Noll! in " t.hJok 11.lo.,d r11,;..• .. • • " ..... ,........ ,-..... �'4 .. -- ! •• ,... 1-. --

7,2 
7.7 

6,5 
•• 

46.6 

45,8 

47 .5 

41,9 

51,7 

45,5 

45,6 

46.4
43.l

52,9 

44,5 

46 • .) 
52,5 

l},5 

14,4 

13.7 
14.8 

7.3 

l},7 

1.4.l 
12 .9 
13,9 

8.8 

lJ.l 

14.o

8,6

�Globulin 
� 

20,5 

lB.2 

19,2 
2 3,l 
21.0 

21.6 
19,5 
23,6 
24,2 
20.2 

21,4 
21.,� 
19.6 

22,4 

21,6 

19,0 
20.2 
20.6 

20.2 
22.0 
11.1 

16.8 

2}.} 
19,3 

20.2 
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Pat- Bez Ago 
itnt 

l ' 11,5 

0 
2 10 

J 1 12 

,. F 9 

% , 7 

p ll,5 
2 If 10 

2 3 p 12 

,. , 9 

l p 7 

l ' 11,5 

2 10 

l F 7 

T,\BieB 21 

bi homicnl vt1luea in am,
9£•t ot water extract of ,�9dir,oht9 indiop leavea on aa::io oo 

malnrinl pationta 

G,p,T, 
ouu. Total Total 

Paruite- TeaJ>!ra- L,J,,P, bilinibin gm� 
,Llbi!Qin 

alpha IntOnit/ protoin 
% aia ol ::-u/ml ai/.lOCx:.J.. �dlOOtl � Ill 

+ 99,8 17,2 9,72 1.c; 94,2 7,1 46,6 13.5 

99,2 20.1 8.10 lJ,86 72,8 7,5 45,8 14.4 

99,8 16,81 6,1+8 0,84 ll8,5 8.6 47,5 13,7 
•• 99,4 18,5 8,66 0,,7 115,3 7,6 41,9 14,8 

Norul 98,8 8,5 13.4 0,60 128.6 6.8 51,7 7,3 

10'2.o 18,5 9,48 0,86 100,5 7,0 45,5 13,7 
• 99,} 22,4 9,38 0,88 83,? 8.1 45,6 14,l 

99,0 16.2 0.35 1,08 97,2 8.6 46.4 12,9 

+ 99,} 1£.8 8.B 0.79 104,6 7,2 43.l 13,9 
Nonuu 98,5 6.8 12.l� v,75 106,7 6.6 52,9 8.8 

-,o 98,7 18.G 9,87 0.94 92,6 7,2 1.4,5 13.l 

-vo 98,6 20.7 9,51 c,71 89,5 7,7 46.J 14.o 
Non:ial 98,6 8.1 15,2 0,44, 112 ,,. G.5 s2.s 8,6 
• 1n41oat.91 tmi �ruaonoo ar l r,a1"a11lo I r t".1 l!l in • UIJ k 11 , r11.Q,

.,._ ". - • • • " - r 

.. 

fGlobulin 
� 

iGlcinalin 

20,5 22.I. 

18,2 21.6 

19.2 l: • 

23.1 2 .2 

21. 2 ,6

21.6 ,2 

19,5 22.0 

23,6 17.1 

21.,2 ,8 

20.2 19.9 

21,l+ 3.3 

21,l+ l .}

19.6 20.2 
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Dey Pot- S1:x 
icnt 

p p 

0 Q " 

R F 

s p 

p p 

2 Q l.l 

R F 

s ? 

Q 1! 

- 182 -

TABiiE 2? 

• 

Erroot o_f water. extract of llor:i.nda luoirln on some �eru:i biochenical valuo! in nooe oal.Arinl oation4
-

• 11ge 

9 

10 

8 

B 

I,
9 

10 

8 

e 

10 

Parasite- Tc�pera- C,P,'I', L.A,P, Total Gluooso 'i'ota]. Albumin • 

turo or IntUnit/ mu/ml bilit\1- mg/lOQnl 
��i� % 

r:ua 
.,. 

ml bin ·n

++ 101.4 17,9 9.8 1.08 100.2 7,2 4o.2 
+ oa.2 19,8 7,6 1.31 94-5 6.8 43,7 
.. 99,7 15,2 I 8,3 0.82 112.0 7,7 46,0 
+ 99-5 18,6 12.4 0.90 86.5 7,3 48,2 

+ 98,9 17,7 8.3 0,90 1�.4 7.3 48,0 
102 ,1 14,4 8.2 1.61 81,5 40,4 

++ 

7,0 
t Q 16.1 11.2 0,64 

+ 
95,3 7,5 45,5 

- ' 

fJ,C 18.8 -vo
9,4 2 .1.i 101,6 7,6 48,7 

I ' 

-vo 98.8 15,2 8,6 0,<)4 92,7 7,0 42,5 

+ indionto11 tho pre11enoo of ono paratJito per Nold on s thiok blood film,
++ 

11 II " 
11 t,ro or cioro 11uraoitoa por fiold on a thick blood film, 

Total
alr

13,3 

16,2 

12.1. 

11.B 

13.6 

16.8 

ll.2

12.6 

17,7 

r�lo1ilin �}"' llr 

� � 

23, 21.5 

l�.5 23,( 

2?-1 1 .1 

l . .� 

2 .... 19.; 

1.5 21.�

I\ I 21: I 
'-J• 

15. I.! ,Ji 

• 

22-� ,, ..
-
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Cii/,PTw1 FIV.C 

Dl$CUS ,IOI ... --- ... 

Etf0t t o Ci!lar:1.::1 infection on o:icporic nt� W!..il . 

----·----·--..... ----------.. ---------.. ----·

to :roduc 1nt l tntoct1onv in mo!lt utr11in.; of hit CDUDo .1 a: 

to oovcri y of i!.ruo-tion v•r:ie::i •'l.th the pccio.l of ::ic In 

:::ic tibl,:, • traioo tho couroo of ini'uction i ll 11.J l:y eh r.l to • .i

lJ trier .icu t"' tt.1cl: <1acoci .. ted ri th o r r:idly ll'O ;r-o e1v 

;:arll:d..c:ui1 hich loodo to de tl:I (r.z-1 .:;r et.al. 1960) 

ih,,,;: li,:o chloroquino nnd pll' .qu.. . • hen adaini arcd 03rl7 :in

( 

or cure ci ,c of lhi 1ni-oction (J.o �t • .il, 1954: J c.>' 

l 1963 nnd �ur:, ton, 19�).

..iail'.l?'ly ·ll , odiU: fl.lll.,i�ctr� int ctic,n in ch>.C

·1 o t i.nfoct.'ld hl,hi ur t, t

• 191 , J rat �nJ.1 • l 19:>2)

l 1 1 1 nr.,o, tio , 1 JCOCITT. nl

of l • 0 t JI Cl di .. 

t,y I J\ 

for 1 al i.r. t-.lll ,P1 __ (?11J!!! Er

11 in body l r • • t

' I l it n i i r 11 

1 • 

e 

1 f l
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- l&. -

•;,,.l s.rinl 1.n cc .. .ion::. 111 r Jn tlJXl other anu:ialu uo occco m 

by wo ... o biochoai.c l CMl'li,;CO in tho ho:;t c u d oi tbc.rr y ir t 

1clion of toxin r •l0<1aed into tho cil•cul. lion of thl" 10;J th 

p,r 1 to'l or b) tho r�ction of th hO!J t to the infoct.1 • o •

L....ple 1 t h.lo b 'C'll "ueg fl cl th..,t UV' red coll c ruction i

mlllT1 1 infc�tio invoJv� no only diroct ru�.urc of th t l

1 b CD'lrg:in. oro .oi t ?Nt iilco ca,·c u d. . "o I .I. 

1 • r d celL: by toxi111J (Jucli:crll.1n 1964). ,lii itu �ion 1

'O l .d to .1n...aci. 1 Uw t nro out of proportion to the level o

� 1 c:...i in t hout. L'vidnnco for t.ho c.-.. 1at._ncc ot

1 b � o, dc�'ll.lJtr..ition b:, in-vit.o toch:Ji u of 1 11 

1tlf t J pL.iL...._. o 111 tor norm! coll phv iology 

,.....,....,tic fr Jill. Ly (0-:.rh, 1969; llom.'ln, 1969). ,1 

f ton h t en -:lc::on: tT t J by rll und -""". ::.n { I

1 

' 

n.. ol l oo u. l'>c!rl"hol inf t J nlc .I. .h bi 

'1 

l 

---

1 ir 1. 111 l d Oil li\ rai OC.

n or 

0 • 

1 • r i 

l l 

• 

i V 

l 

to I 

1 

1 1 

nJ io ot liY • 

0 11 

h c1C :h1ck 

r: 

I 

1 

I 

1 • 

u u 

n 

I 

.. 

1 

1 

i 

-

•
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- 18, -

j •lobulill!l in chick • iailur chlUl � h.Jvo bo<ui J'CJl(lrtod Jn ni

ln!o .. t 1 Ii th •l._ P2.!!.i..!!E bor ho.t by Rrit;So t. nJ. ( 196 ) a."ld :>.dun

o t. l ( I %6); and in chiclm infcc�od vi tb r 1 ::iodi\L'1 �111.n.lc ui.- -- .. ---

by r10 ond Cohly (1953) nnd aonkoy infected 1th rlnrc�l!!: £11lcip.1� 

'l'ht, pi..::or>,co of 111 obnon:ulity in U1(' plasm protoin .. i11Jic1to

tl-.:it llolll3 f<ltholo.;ioal or rbyaioloBi,c,1 r ,ctor ..ro pr 'lont ond dr 

i:o ponniblo for thio com1t1on. Poto:rmn (1960) h:w l,ivon U10 usu11l 

COndltiono which c.:iuoc obnoffl!ll1t1on in BOJ'Ull or plan protein 

A!l •cute, inflDJm:otion, chronic infln=tion &1tl prollfor.:it.ivo ,r,ro­

CCJ11o:i, livor nntl bilinry tlioordcrD. Ila a.loo reported that the 

oboorvod 11bnori:ullti o ,ro only I reflection on tho :;tote of U10 

cubjocl under tudy ruul not 1nt1ic11tivo of n arocific di::cnoo. Jn 

.1, rdi C.t:Joo, deer ncd se.Ml!l protoi,no, copociolly albuain, io

u.:ru111iy ob orvod .md lhl.::: i:s boc.iuoo tho liver ic rOCJlOnoiblo for

tho Dynthooio of co., t plnSJ:!a protoinn, eopociol ly nl bw:iin:i. �U!I

in CUltu·ial inftJ\!i.ionc, tho owierved decroa110 in tho crui: ,,lbudn

CUI b! OODociu lt;ld Iii th hl'P.'l t1 C U.'\Nf,O in thiO di 0,111.110.

llhich in c ))11 lo of prcvcntinG th1a liver dac,.i., hould

arroct tho ocnw protoino.

\1\Y dni 

thun.ifor 

mtt ob orvC'd vo.ri ti on, in DCl'Wll glucooo l ovoln in lh1 n tudy 

llto 111t:d. l u, to tho c roportcd by c.l.t'licr vorkora. rn aico toore

1 c lcvvl confl �n 
ly 11 01.,,,uficur,t docro�c i n  oonu:i C uco 

• 

• •• 
•

• 
'• . ' •
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the obs!lrv:i tioru. of S.'ldun t l• 11. ( I '.)65). in chicl!:n c li�t but 1r. 

oicnific:ml docrc..1t1cn t:oro uloo obJorv, 

i::il.iri:il p.:u-.1oi ti:n urc kno11n to utili:o gluco·e in cono1der l 

,tUlJlti t100 for on.1·ey proo uction ( C0:1odclla 1968). Lo ,er r.e.rw:i 

gluco:io 11:velo in t hio diooooo can thor,.forc be uoooct... ,cd trl th 

high pnra:11 tcoin 'rhio high dccand for 6].uoo:ic lr/ tbo p:lr.l.!11 t _ 

.:an l ad Lo looo of glycogon in  the li ·er. :iin3or ( 195,4) haJ r -

portod tluit cytoplnow. c condon.:,o tion O"cura in li VO'" ccllc in me:

itlt'cctod ·i th Flascodiu.m bor,:hai llo h'lll eu&;c:itcd l!ut thi11 

�ition � 1cprooont o doplction or rat, aluoose 11.nd other

atw -;c Clt rialo froc the collG .1.nd th it Lh 110 a.-e not rep.1._m 

dunrig the infection. Tho ob::ruwd lov r onio clucoi:� tn t!:U11 

infection can thorcforo bo a direct reaction of th ho t o U:

111foction. 

Tho chont:;LCO ob-orv..id in tho uonin lovel or t;lut�c f n.� t

� Wllllno(O ,J. anJ lcucino ru:uno popt1cJaao (t.r) t1 llbl..· -> 

be a DOaic.t<:d 11Lh the hopltic ,111114gu pr cent in Uu

"1 d v.iluc r gen r.1lly aonooiotcd with ho�iti;; d \ 

ly Dljch, v rf ,t1or, •er ob rvod in aoru;i al\. 11

:.1 C.�l b111rubJ11, nho 1,is lh t U, re '<J n'l ' 

11 'Ju. 1n hio di

hu 1 l .1 r, tJon in h o • xruri n l 1 

I 

l

l 
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- 188 -

gluo0110 in the nnir.ala troa tod 1r1 th chloroquino ocx:parod 1'i :h tho 

in1'ootod oontroln. Tho prot-0in traction., had not returned to 

nomnl proportionc but they lfCro oloaor to tho non:.,J. valuoa than 

thoao in the untrentod oontrol11. Thoretoro thin dru6 in additim 

to imi:roving tho clinical 11yept01:111 ot tho 8Jl3n•l11, alao 11upproaood 

tho aonim bioohcm.onl abnonz.aUtioa oooorvod in th-1 oontrola. 

Etfoot o r  l ocal plant oxtraot11 on wcpericontnl infootima 

Toblo11 7 to 12 show tho offoot of amo lc,olllJ.y uood plant 

oxtJ1not11 on malnrinl infocticn in irioo atartin,:- nt ditroront Ui:::o� 

in tho 0our110 ot iru'ootion. Nono or tho 111.x oxtrnot11 proparod 

trnditionl\lly had ll1'Y 11uppNa11ivo or ourat1vo notion on tha 

Pu.111110,liu.-,. boriihoi in1'ootion in mioo nt tho ooncontratio1111 in 
-

lfhioh thoy woN u11od. Th-Oao oonoontration., were rol1.tivo on 

weight bnsia to that l'lhioh will non:ially bo ueod by CM, In 

Mothor inwatigntion it wo.a obaorvod that nnnn of t.bo oxtroot:i 

""" offocti vo n6nirutt this di11euo in mioo ovon ot O"noontration11 

Oquivnl.,nt. t" lOOks plAnt CAtorinls por 11 tn:. In b-rth oa11111 

tho oxtrnot11 had no bonuticial effect on the tmperatUl"Oa or tho 

lllioo aa tocporaturoa in thoao troatod 1l'i th the oxtraota were not

d.itroront t'rom thooo ot control mioo. Thorotorc thoao oxtnot11 had 

no ortoot on tho olinioel ayr:rpta:io of Plaa1:1ocl111C1 borghoi 1nfoction

in IUOu.

Thoir otrootn on oOClO seniP b1ooha:uoal vi1luo!I ffOro 1nvootigatod 

Piguro11 5 to 10 ch<ffl tho roaults or expurii:ientausins tho ll:ix plant

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- 189 -

oxti-3cto under invo�tigation. Thooc !J.euroa nhowod that none or 

tho oxtracte h3d ney beneficial effect on tho biocholll.ical vnluos 

1nvootic:itod oo chloroquine did. Infact ooco or tho extrjcto 

�oulr: nppco.r to og rnvJ io tho :ibnol"m/Jli tioa o.:.oociatc<.I 111 th tl10

infoction, uo uho1m by raint� !IOl'W:I vuluoo of glu ta.clo pyruv .. to 

tr!ll1Dnai1U1oc, drld lcucino u.mno peptid11no by l:Orinda lucid i.nd 

tho 11i:i: lureGAmdD in in foe od o.ice coup.11,od 11i th coni rols 

In nor,.1..,1 u:unfoctcd cdce only olicht ,Uld 1Jlof6nifi ant 

incrc-1oes \/Ol'O oboorvod in the oonu:i lovolo of both oru::ygoo, 

(glutami.c pyruv.ito trrm"lruninaoo a.nd loucinc :um.no poptid11110} and 

no chan1I<:O in oorUD glucooo, billrubin lllld tot.il proi:oins, al­

though alight. docrell.'.loo 11oro obacrvod in tho .ilbw:rin fraction:, in 

all CJOOa.

It CdJl th1roforo bo conolu od thJt thooo oxt.� o had no 

boncficiul orfGot on tho infected oi,o Jn th�y utd not improve

tho clinical rutd biochonictl symptoi:l!I of infected cicc Thu

rc.::ulto •rollld ..iluo 0, <"ll to su.,;dout that the o :rtr.,cto could bo 

tone to tho inrcc od ln.ii:ulo ol though tho)' r.ro rcl tivt ly non­

to 1c to hcul thy ruui:ulo.

In lho chick mlnrln, ho·,�vor, it no round th..t.l .!'.!.4.3�d1_!!!! 

Qlllinaooll!!t infection in olichtly aq,r re iocd by .itor ox rict of

l{orincl lucidn at o hiuh coricen�ration 
--=== 

- -·

,he ouppl·c001on OD n<>t

•
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oigni1icant uhon conp-irod llith that produced by Chloroquine. \p;,.r, 

from thi:; cllgh reduction in lov!ll of pir.l!li tom.a the extract doc 

not ooe::i to bo of a.ny ot.bo:r, bon<.>fi t to tlxl chick as it did not 

:ruppreae tho 11',norm.:illtieo tJut accotl)Xlnied tho in!oclion!l. uithor 

it ooccod to  nggra•.r .. to  the 01 feet of in!-,ction .io it oauood rained 

valuco of ncruc �lutanic pyruv�to trMMmlnJo� nnil loucine nmino 

poptidnoe in lhu infected chicko abovo thoao in the infoct�d con­

troln, In norci.:i.l chiclm only alicht incro1U1ca in thcao encyi:ico 

•10ro ob11C1rVtld, oven .1ft1.r 5 liDYB of lhornpy.

All tho other c.xtrnotn had no oupproonivc dction 011 Plar.i:iodiun 

,enllinne<)um in chic:ki. ll!ld did not iairovc tho biocbo:u.c.il obnol"D.l-
-

litico. .!;.nant� chloro.nth.i bobnvod diffarc.ntl/ !roe the other 

oxtr,1cto in thill motlol in ttu t it uao tho only xtr11ct 11hl.ch 

nrr t_. 1fi tly It -�Ullcld a docro t:o in cc.,., coruc protoino oi;n Q..1n .... 

\ho lotul protein level a!l vell ea doarc.l&CD in th:> olbumin .illd 

elobulin fr cl1ona oud lu.r.,o int1 o:u;ca in Ulo ,1lfhn Globulin 

fr1ctloll:I in both norunl ard Woc,oJ chiclCJ. 'I'hcoo cb -votio:i

l:Ou.ld t • t th t tho ox roct could c..uGO nophronio in
0 0:.- O au ,1;\IO 

ch.icka 111 though ob::icr.v .. tiol'l9 011 t ho Jc:1.dnoy did not rovc!ll Q1U'

10J0nor1tton of thi o aan, 

nl 11 �er ox .root of 11,11•1 niln In chick lllD.l rin th,.rororo, o Y

l.!!2.�o h.:id uliaht oui,proooivo nclion. 
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Tho difforcncoo in tho roaction� of .f!!i_omodio bortthoi and 

gallinace\!E! ini'octiono to th eo oxtracto aro not UJ\Oxp•ctod for it

io kno11n tho t dil'foront opecicn of por.'.l!li teo react diffo ntly to 

chc1:10thornpy. Plaam.odiuc borghei for inatanco hoo boon reported 

to ro::,pond poorly to -ODO U!)Cful dru(IU llJld io h,ypcr::,cno1 tivo to 

othor:i. 'Ihuu it h.'.\O bocn ohom by Thurotoo (1950) that thio pu-1t­

oi tc io only half nc uon:il ti vo to the action of qu1.nino aa Pl�1,o-
Qn,I 

diwn gallina_s:_O"Jn,... to oulf aon.>J:d <loo antl oulfono:i {'lbo:::ip:ioo ot. ,ll. 

1967) 

Thooo difforoncco in rooponno to o.ntimlnrial dru.::;c co.1lrl 

bo duo to oovorol fnctoro of vbiah tho rato of nboorptioo, 1:1cl.l­

bollom .ind oxcrotion a.ro .i foll, Sc.'icidt ( tt)71) {quoted froa 

'l'ho:a�on and orbcl 1972) luo CUIJGCO ,ocl thiit thl poor rcoponoo of 

Plaomodiu.a borghei to chloroqu.lllid •rno oviduntly bc--.,u:.o ntcc 

hAvo only limited cnpacity to cet11bolioo thu pu-cnt drug to i l 

nc .ivo rotnbol 1,c.. 'Itloroforo the apparent difforoncc bot roon

tho nction of Horir.dii lucid-1 ·.xtract on fla.scodio �ghci and

ft'!.lliruicou.o could bu due to one of thooo roaoono, 

noport::i of other "orkoru on oom of theoo plants o c.1 to 

neron iri th tho roaul tn or our oxp')rimonto. For irl!;t.1n:o, Sponcor 

ot. ol. c1947) in �:iD ourvoy of pLintu for antl-CL1larial octivi­

tiuo found 11ator ,1ntl alcoholic o,i:tnioto of tho b:irko of �,l_ioni

.S.��cta, \J:adirachtc .indl.ia ond .,1.n...,1i,yr11 indi� inoffootlvo 
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against avian oulnria. iho D.'ljor allmloid of .':btonin .!:.!?_ngoru:j._t!_,

echitamino, run boen roport� to poooooo no o.nti.clalnrial proportioo 

(Ooodoon and Henry 1925). Wioeloalo ( 1945-1946) reported th!lt 

an unopooificd coLJponent of the b:lrk of l!orindn lucidi.1 h:io .i 

ouppreeaive .iction ,e-.iinst PltlBoodiun lopbur.10 in duck 11bilo 00:it

extracts or ,Ut.tonia constrict& and ,\lotonia .. 1chol:.irio tcro fo11nJ 

inactive against this ,,vi:m modol . 

. Uthou&h in thio invoatigation ciost of tho plant; oxtraoto 

hnvo boon fo1-nd inActivo .igainst both roJcnt nnd nvian mJl,,r1ul 

infootio,1:". 001110 of thori a.re uoeful l:l&dicinally in other '41:.J, 

For inatonco aont llorindn specien ato knoun to poooc1111 tannino, 

1111.lthylonth.raquinoneo ond al1carino doriv.iti:ro11 (Olivc.;lQ 0). 

Aloo Adooogan (1973) reporLud the inoution o. tvo 11nthr.,qu!11olo -

oru110l a.nil oruvolol - and ton anthrnquinoneo rron t.ho :;tm or 

Jtorind,1 lucidn obtainod locally froa trooo in Iblw'11l ard '.ku!o 

in the \lontorn ouito of Jligcria. l\cdicino.llY .LOthr;it!uinonC!l ere

'Wied no pu.rJativo an1I la.XAtiVou. l'his pl4nt c;!lll thorofora bo 

uooful 11a 8 oolll'CO of i.. 'tGti vcs and purt;ntivo::. ORS thcoe aid 

offocto might bo rc:iponaiblc for tbo bonof1t derived fro.:i the u 

or thin plo.nt. 

D\Gntin chlorMt,h!!. 1:1 1011,,n to cont.iln lho ollcaloid bcr ... orin
----

(Oliver t960) ,ho ,\old oulpli..,to of thin .-illmloid m.ich could b.:-
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u.JC<I for lndi tion, diArrhoc;:i, COlcui.n lllld "iclm n in JU 3Jl-l!'ICY

h.,:, b on uoC'd uccooof\lll.y in curing oriental oor, by 1njoctill8 

it into tho aor {'Britioh l'h4runcoJ)Cll ini!c.x 19J4). 

--:...!S_irnclt_ indic;_J hno boon found u uf'ul r.:odiCJ.oully. l no 

Of 1 to COIU!ti b.1..:nt Dlcbidill, iw U:,i;:l C !dicil'l:llly Q .l b1 t ta.r 

principle (Indi UJ h.inuccnticol Codex 1954). loCWJt J>,hJf,'Orc 

pollcnl, mnlinntriol, ha r c ntly b n 1 ola d tro.:J tb oocd 01la 

or both .lUJdi.£_a£lu!, !!lll.t� .md i tD clo:ioly n 1 tod plc..nt J clin 

��oc1_11r1ch (l'nkunlo,1 7j). In addition po'!lorl!d driou lcuv or

thin plnn't nro 1 oporlcd ablo to protuct bol.lruJ froo 1101vil o,t ck. 

'l'horo i. no doubt, t.h :rcforo, th1 t l.hlii plant poaooo oo coco booo­

ficiol ccdiclll.11 vllluo to 031\ u thouch it antimlarinl proport 

iu doubtful. 

Effect of o:xtr11 to of ror-indo luoid 1 Mei li:.ldirachLn_ indic1 
-

-

on oono Cl:llllrinl patioota 

Proo th, obaorvatiorui n,do on a re, hoopitnliccd �-ilori l

Pltionto, it 10 Wllikoly tlut tho ,.-ator cxtr.,cto of both plnnt

po:;oooo tho nccluiced Antimalarial proportio:i, 11 childrtn trout J

�ith thooo �xtrAoto roa anded badly lo thornpy. lloyov�r no v:uid

c:onolu:i10n.o Clltl bo dr.i1m frou thic otudy na..t.nly l>: cau:10 of tho

l!llll!l nuober of pa.tionto involved and the ehort ,l r tion of tho
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t.ri ilo. Thio 
.ill ao boc:iu:io c.:ilar1.i i .1 deadly clioc�110 which 

l:l'J:Jt bo h.:u1dloc; �itb utmo:,t c.1ution. Secondly th rc:iulto Ill"\,

dlff1cult to .uiturproto bOC3u:JO tho putiontc c.i:ic in ut d1rrci· .. n� 

ot6goo i n  U,o in1"oction and thoy <>DDO!lood d11 rcr ·nt l "" 11:, 

of imnini Ly to thio dir.0<!.Do. In all c:wco, tho p.1tlontn hn·,o 

h!ld ocvorol ea uo of tho dicc:uio. 

Pii;uro 15 oho o th11t ono patient (llo. J) out or tho 4 &1vcn 

11ot.cr oxtr..ict of .r:11dirlcht.i indica ohouod no po111 ti vo p;ira�i to 

in hio blood oct Ill' oft or 48 bour11 of tr o t.c:Jn t 11hilo pl liont.l 11011 

I ond 4 cho11od 1nor0&,oo i n  the lovol of p.'u"'lllilcmi,1 and patient 

No. 2 ohouod noilhor on inc..00110 nor u �ccrM•u. Tho rxtr et 

could havo boon rooponoi blo for thu olcaranco or i:uraci to in tluo 

potiont; but thio patient al1011C'Cl no iuprovocont iD oth r critorui 

otudiod for ho ot.111 h1d a. bi•h tomp.:r11tw-c of about 99.6°f on<.! 

11:m gonomlly u.nvoll. Tho nppa.ront cloor\\nco of the p;,r.:i:i1 to 

could 11lno bo ottributod to tho iCIIUl'l roa110n::ic of the patient 

to thlo dioo.-1.,o for it 10 lmo1:n U1r1t putiant-i vitll hicla ic:::runity

to tho diDOOliO ovor cooo tho :infection 1rithout cw<u.0'1tion. 

Hono of tho p1tiont:i troatod vith J!orin� luoid:i 

1:xtrolct lud Uioir blood cloarcd of tho pa.raoi �o boforo tho .idni­

n.iot.roltion or c:hloroqu.ino cvon nftt'r 72 hour!! of trcatccnt ( 'i(lUr

16 (llo, 3). .J.ao thoro voro oolXI nuctuutiono in tbo body tcmporn-

turao, 
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both i n  t.ho ho n: r1ot Mr! inhnlo the Vui-'C)ur froo it. 

proc :siioo m.u: he. pationt o nt pro!'uo11ly Md .10 n r-.nul, i:my 

l01•or hio boJy tco.-., "'t ir g1 ·' '-•- t ,... u v.,,n •UD o Cl:lporll?'y relief fro.:

aoc, of hio D)'Dptoc . 

In DOC c.l C tho l�iOO!J et 110 i:w-;;1 tiv ad luxntiv

no 111.111 :i:, dlurotic:-i in 'liliich o \t!O tho frcquont rctllOVal of ho o 

11ooto producto f:i-o;:i tbo body nloo holp, to 101 er lho to r,turo 

of tho iutiont .ori_J'!I_� lucid 11hich bu 0000 11ni:hr111uinonoo 

uiaht bo effoo�ivo in thio ,my ac o.nthroquinonc:J oro k.na n to bo 

offcctivt �o puru"iltiv Md lcu:ulivco. 

It io the fare poonlblo thllt th 1otion of co o of th�a� 

plant ex rncto n o oicply o:,i:iptom..l1.ic and not ontt-ruraoi tic CD 

one IIOUld OX}\)ct 

Rffcct of dr\16D on mlc:.rial p:irnuitos in-vi�ro 

-------
--

----------·------·---·

l'ho modo o f  action ot i1nti aalul11l dNGD variuo 1ti.th tho 

druc .ind tbe :,pocioa of par.Jsi ten but 0oncm lly their Mtiwl,,t 1,11

PTO)lOrtioo a O aooociotod vith the ln,orforcmce of 0:.10 vi�al 

Pt'occoooo in tho por..!li to. For u:rQLlpl chloroquino hllo been chO".t 

to bind otroll[Jl:, to nuclcoprotoin:, Ul-vitro o.m it han b en

Jction i" 0 po:,aiblo r, choninn by vhich it
GU_zgot d th,t lhio � 

1ntnrforca ti th collulDJ" procc.::Joon in t.hu c. l '.l.l'iol p..r.l!li le

•
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bath in lho ho x r.:iot Md 1nluilo t.ho v polll" fro:i it.

proc • uo:i auk h.. p:lti1;"T1t o at profuaoly nnd Jll a r :iul, cay

101:or hi body t DPJ at a-11 gi vin hi.a a t 1:1por'lr)' roli f rro ...

Boe, of hie oynptoll!l, 

In DOC C.,J(l tho infl.ulion:i ot IUJ pur.;1 t1v nd luxativ 

IUJ 11ull �o diw•olic in 'lduoh cu,o tho fro,1u nl rCQOV1l of h o 

lloeto producto 1roo too bocy aloo h1.1lp., to lot er lho to r turo 

of lho p..1 tiont ori_'!L, lucid 11bic}. be.a oo t1n\hr.�·111.1non n 

uicht bo offoc.iv in th1a 1/lly .ill a.n,hruqw.nono:i OJ'O Imo- n to bo 

uffcctivc ao pur.,.itiv Md lnxc.tivca. 

It io thar faro po iblo that lh .:iotion of coo of th•oo

J>lnnt ox rncta o o oiaply oyapt0C111tio and not nnti-p.u-1101 tic aa

ono \IOU ld exp. ot 

Effoct of dr\.lb� on c:ilcrial punu1 ton in v1 lTO

----------------------·-------

!ho mode., of .. ction of anti aalarilll dn.lGO va.ri o lfith the

dl"\18 and the tJp.;eica or J).U'Ml ten but e:onor'llly their antio.11 11..il

11l"O)lorl100 n O .iaoociotod 11itb tho in�arforcnclt of 110 c \-:i :il

IU'occanoa in the par ...ni tc. Por ,,;t:iuplo chloroq1Uno MD been oho t'

to b1nd otronali to nuclooprotoino 1.1\-vitro !lnd it hao b en

ou...:;aot d tlut thio ,ction io 4 po!!aiblo �chanicn by 1hich it

intorforc:, ri th collUlllJ" proc,;i:icoo in Ui•J 1:1 lurinl p..ra:,i t

•
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In our ntucty cfi t f ' cc o extract on infcoti·.rity of

parnoi too .if .or .:a:po:iuro to tho o_ .rncto wxl t!ioir :ibtl:i. •:I 

to  oyntht::iioe lipidu 1'roti ,luco::o uora otudiod 111 till) o 

cri tcna of action oocm ,o bu goncr.J.ly applic.iblc to IIIODt

ant i-lll,1lari,1l drugs rhooc octi vt cgonti. arc not uctubol it -i

or the drugo. 

ltonult1 of c-ffcoto of extract, of \r.ru:lirucht..:i indic 

ruU1 l-'.orind11 .!.l!cido on Pl,1:..codi11.t1 _bt l"'ghoi .in! PI ::11 :1odiun

gnllinacoua in-vitro uc cho1.n in t.1bloo }7, 38, 39 und 40. 

!lone or the; ex r1c ·o 11:1od roducod h vi.nbili •Y of 

both par.i::ii t 01l0cioo cxpo:,cc! to thee ut vc;-y hi b coruie:ntro­

tion.o comp.:u od u'i lh tho .. olion of chloroquine. .Ueo botl. 

P3l'�i tc opucioo \/01'0 found to produce cisnif iC4llt qu.mti tic 

of lipido frou glucooo in the proor1cu or th�oc o.rlr c n 

1thilo chloroquine rducc<l t1 

In ono or our ,ixpcrrlm t it uo toUM ,h 1l c.xt.:r o. 

of botl1 pln:1 t uid no inhibit .h oxygen upt.-lr in-Yi tro by 

Jlltuioot1i1g bgr •• h• 1. , hilb c:hloroquin �uc J bC1Ut 5o. inhibi-

tion undor tu o.u:i oomi tion • It ou I J • 'i rc-fo:- o th l 

tho:>o plan!. xtr cu. po no vulWlblo Mti--a1larl l tio 

on both rar n1 

In lll l 

• 

in-vi" '<>· 

pt to c.,: t nd the in-,1 ,;, l 11
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aalnrinl Pfll'.l.Oi t�!l 1 t ""'" fonnd out " t �- ... , �1.1 :::ioat patient1 vho 

roportcid for fever in hoopit .. ls hot.I very low pcrcant.igo j)QJ'lloi-· 

tam:i.a; \ID.tally bolov lOri par.isitcm.o vn:i obtoined aDd only in 

i.Jola .:otl caoco hod J>!ll'atii tomin above tlti.o recordc-d. Vi t11 r.uch 
• 

101 lCJ\'ulo of parru,i tomi:i thr quantity or lipid:, aynthc:iiood 

in-v.1tro llll.B :io inoignificont no to ci,ilm it difficult to ucc 

'tide cctbod t o  ovnlu.ato tho action of the uxtracto. An nttc::pt 

to trnnofor hw;un LU1lariaJ. per.w:t. tea to loc!ll prioatco al.co 

foiled !l!I tha cpocioo \l.'.Jod did noc chou high JliL",101 tc:uo in 

thair poriphoral blood. If it Ind boon po:i:i.iblo Lo infoct 

thooo priLJatco uith hu= apecico, thon it 11111.lld hllvo bocn 

poooiblo t o  obtain tho pn.r:11:11 too o t 4 dolllli ty mu table; for 

ouch in�rttro invootiantiona. 

Frca lh;:, reoulto of tho 1 V('.!Jtication v1 th tho \"llriOU!l

pl1111t ortroc tn in-vi vo in oxpcrlc=i till u.nlc.-ilo <led t':"'111, 1 t 

can be conclud<.'d th!it u,oro uo:i apocio ,·.u1.Ation in tt roapon."

of the. tt.>t1t oyo t D!l to tho oxtrocto. j'}Aimod i�ellimeyu,;, -

clliclc uyo tC!tl nppoarlld to be tlltl act t sc'.'1:11 t1 vo to Ui.:: c 

o;;ch-11cto for :11. 10 t.ho only oyntca 111 uhicb oao dc!ini 

(thou(:h inai.;nific..mt) Mli-culcirit\l action w oil# nod.

Furth r uork m ht w done on Dorin� lucl I by 

1eolat1ng apoait'ic cocpononto Md tryit 
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pla.couia: but othor plant o.xtracto do not ooru to .require 

oxtonoivc otudics ao they apparontly :ire inoN'octivo in 

tbo tvo 3pocioo tried. 
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The uat<!r oztracto of l<:avos of .\z..uiir icbto indic.,

(D:llJOnyaro), i!orinda lueid-', 1 ... . . .itoni boonoi, and Hiiturco

A and B o.nd tb(; alcoholic U1;trc1ct of il!antin cblor.:u3t1u luvu

boon found to poosess no anti---' h'""o.l ............ proportico QSainJt

,PlaecodiUD bicre;hci ini'oction.a in al.co. Only the 1:ater oxtract 

of Norinda lucid.l 'l(llO found to poooo:,o 0000 anti-c.:il.:u-ial

action :igaino t Plocoodiuo ,;.uliMccw:i infoc �ion in chlck:.. 

Theae plant eztracts bad no bcnuficiJl effect on the

cUnic.,1 oymptocw of tho infection ao tboy neither. �tlucoo 

tho e:rtont of l'lll'aoi tOldn nor 1.Dprovod the dctcrior;,tion or

the body tc11J>0r11t11roo of .uumls c;iv<:11 tbo o:ztroctt:.

In nddi tion to thio, the extract:, did not oorrcot tbo

ocruci biochcaic.il obnormaUtioo oboorvoo in infoctid MUUlD

nc chloroquino did. Inato:Jd 00110 of tho oilr:ict.:, c:i:poci 117

tho vntcr oztr.scto of jl9rindl\ luotd'l, lMdlr1u:htn indi1:,_. nnd

tUituron A 000 D oooood to nw·avatu th cttoot of tho 1nf c­

tion in lnfoctcil nic nrol chiclco by cou:dns o.n clovaUon of

oorui:: levolo of Gl'l' nn1 LAP obovu thaa() ob:Jcnocd in 111

con ti·ol nru.u._'llA. 

I.r, th noro!il clco nnd ohickD cost of tho m:tr, cLo oro r."t
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hopoto tone ot tho concontrntiona in vhJ11h they were U!Jed. 

But tho alcoholic extract of Thantia chloranthn would Clppcar 

to he slightly tone to chickc .is it voa rcap0noiblo for o 

dem·e tno in tot,11 oenu:i protoino and docrc:uio:i in th. albl.llllin 

Mll ?.,slobulin fractiona with n oignif'ic.:int inoroDJJo in lho 

alpha globulin fractiot1. Theao obrorv11-tionu would cec:i to 

• 
!JU8:g'eot th,1 t tho extrl.ct could cau::io nophrooio in tho chi i:l •• 

!lalarial patient:, reop-,nded vory pooz,ly to tht- uno or

uator o:rtr.icto of J.v.11diracht:-. i.ntlic:1 .ml 1:orinda l11oid'l. 

Ertondod cliru.cal trio le iti.11 b(. nooea:iory to t� 1v n v lid 

conclw::ion but in th!! rcu c.wes utudio-.:1, �hcl·e traD no

icprovomant in tho cliolcal aymptQllll of tho p.:itiClltt'. 

Iii in••vi tro oxporillCll ta cxtraota of Jlorind lucid,1 and 

Agndir11cht,1 indiCJ'I had no oftcct on tJ1 vi11b1lity of fr -.

,il,19 borehoi nnd !'ln!)!l.1?.di11n �1111,iM�. They aloo h:1.1 ru,

effect on their ob:1.11 ty to pr0t uco lipido fr«l luco:i 

in-vitro 10 chloroquine dooo.
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991!ffll1111!IOI! %9 P2VJW 

'l'b1e etud,y ha.e mde the tollmrfn& CO!ltribliticma to mowledp aboat 

chC1110theraw ot ml.aria. 

l. '1he water extraot ot le&Tea ot tho plant lllorlllda lud.da, which baa

a 11111S,,t euppreae1:n actic:m cm Plaaaod19 pll1P!""9! intection 1D chiclal,

na tcnmd to � inettectiTe �t Pl.e,eo:'iua berpei inteotion 1D llioe

am would eeea to � 1nettect1Te aga1.n.at lnmen •e!Aria. AJ wo tho a tor

ntracta ot tho lune ot the p1ant AMd1r•chta ipd!Cf, ,en 1Dettectin

ap1nat 11&.lari.a 1D llice, chiclca and mn, while aitraata ot  leans ot the

pJen� ilatan1a bOOl)oi_, bark ot the plant '??!'3t1! chlarap,thf; am 111.rtaree

ot TariOWJ plant ut«riala Juye no antiaala1'ial Fe.party ep1n•t aala:r1e

1D alee and chicks.

2. 'Die p1811t extracts were not taiio to z..w l an1rz'a bo.t •at• tm:ic

to infected ans 18 u u,.,- aarantod the 11orua biochaical ebhw JStiee

llhich pnereJl,7 accaapaQ7 salar1.a Weot101l.

J. In Titro, utracta ot lean• ot lletl,!d• lucid• am 4fMSnchta

1pdiaa bad no effect cm the Wootirit,' and lipid p-oduotiOD ot fle f!it0'\19
• 
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