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ABSTRACTS

In order to investigate the antimalarial progervy o

sane looal medioinal plants namely Aszadirachta indica,
Morinda lucida, Alstonia boonei, Bnnntia ohlorantha and

same mixtures of plente used eapeoially in the Weatern 3tate

of Nigeria, experimental malaria, induoced in mdioe and ohicks

with Plasmodiuvm berchei and Plagmodiun gellinaceun respeotively,

was trvated with tho plant extraots prepared as used tradi=-

tionally using as oriteria of oure their effeots on

(a) the level of parasitemla in the treated animala oompared
with untreated controls,

(b) the body tempsrature

(o) eerum total proteins

(d) sorum protein framotiona

(e) seruw glucose level

(f) serus total bilirbin

(g) serum enzymes, glutaemio pyruvate transaminassa (GPT),
leucine amino peptidase (LAP) and elkaline phosphatase.
The rvsulis of suoh exporiments in mioe showed that none

of the six plant extruots tried had anti-malartal properties

against rodent mslaria. In ohioka only tho water extrmot of

leaves -7 Morinda lucidg at a M gh oonventration had same
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supproasive aotion against this avian malaria but the effeot
was inasignifioant oompared with the effeot of Chloroquine
which was used as the standard drug. In both mioe and chioks
the extraots had no benefioiasl effeot on the valuoas of some
serut bioohemioal oonstituents that were astudiod.

Results of an inveatigation of the extrasctas of the two

mosat popular plants - Korinda luoide and Asediraohta indiga on
same hoaspitalised malsria patients showed no benefioial effeot

on the patients as evidenoed by deteriorating oliniosl symptoms
whioh improved after administration of ohloroquine sulphate.
When tried on normal animals, s2ome of the plent extracts
kad aame adverso offects on ths animals. Prolonged use of
sameé of them might be toxioc to the liver.
Sinoce these drusta do not posseass antimslarial properties
ooaxparable with any of the existing entimalarial drugs, and
in viow of their toxic offeot on the liver, it is pussling to
note their wide spread use as ourative sgents in peasant

caemunitios in Nigerds.
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CHAPTBR ONB
INTRODUCTION

1l u Ni .

— ¢

'i‘ho- use of locally preparod medicine has “een lang in
existenoe in Nigeris. Herbalists, 'nastive doctors' and 'Juju
men' uaunlly dispense these looal medicines znd thoir trestwont
of'ton involves the use of entire plants;, rocts, stems, barks,
fruite, soods, juiceo or exudates of local plants. The looal
nodioines in use are by no means limited to plant materials.
Sometiresa whole aninals, blood, salivs snd evon haman parts
are iroluded in the preperation of some of these redioinoa.
Usually these medioines mre in the form of infusions, powders,
soape, ointnents and fumigations which sre far f‘rom'tho usual
presentation of orthndox medication.

The knowlodge of the properties of drug plants shcwn by
looal modicine =8n may either havo been passed on to thea by
their olders or cay bas hsaed on experienoce. Freguently neither
the 'doctor' nor tho patient anttributes tho healing pomer to
tho plant itaelf but to some oooult power or spirit of tho
plent wihich iz atrongor than tbe disesso apirit, (Lambo 1974)
In such oasna tho 'dootor’ olaims to get his direotions fra=
his god, which in eany parts of the Weatern State is the Ifs,
and in such cases the properation of the wediaine may involve
sacrificea to the goda and inoantstions over the plant materialsa

to he used.
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Thus the traditional medioine is 8till very much linkod with local

religions and cults.

Sometimee usce of medicinel plants are 2lso cmpiricezl and are
based on the belief that naturo has provided a plant for every
diseane and has indlosted by an cbvious sign for which diseaze cr
for which part of tho body eaoch drug plent is tn b6 used. This
bolief alaso oxistod in Burope in the Middle Agea, and & classicsl
exarple given by 0liver (1960), was the wslout which, hazing the
shapo of tho brein should therefore be used for diseases affecticng
this. 3Similerly in West /frica, rlants with white latex &re used
to increaso milk productlon; 2 typical exarple is the use cf pale
wino, an ocxudante of palm trcos, by samo Yorubas to isprove lactetisn
in nureing mothers,

In nany cases, a serious ailment appears to the locel gedici:e
ven to oall for violent actions; for instence leprusy or suake-tite
arc of'ten trented with strong vesioants while dysentary ia truoated
with a vioclent purgs.

It was tlio beliaf in tho paat that disoases wure cmused by
evil apiritsa. Thoreforo purgatives, cnetina end dlurotice were
anongat tho "avourmble drugn used to ohase the ovil gpirit Crce th,
body and nrc therafore unmed indisoriminatoly for fovers, lpprcsy,

nareal dipenscs, dysentory or esven rheuaatise.
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In some ogses the troatnient mey be purely synpieantic. For

exenple the drug mey be ablo to reldoeve pains dun t5 an infeetisn
but witli no dostruetivo aotion on the organiesx responsidle for the
int'ection.

These methods of selection and uise of dmug plante explain why
in somo cases, the recovery of' the patient mey be attributed to bhis
t'alth or s natural resistanoe ruther than to the herbelist's sk3ill.

Some medicinal plants used for malarig, fever in scom narts of the
fiestern State of lNigeria

A gensrol survey of tho plants coemonly used against malaria
xas cendunted in same locael markets where medicinal plants arv sold.
During this survoy it w=as necessai’v to diff'erentiate between the
different typoes of fevers. The dealers wero able to differuntiate
nalaria fever frow othor {yves ¢f reversz hy oalling it 'rain fever',
en indication of the fact that it 1» camconest during the rainy
season. O0Others deacribad it az '4 O'cloak i'ever', an indicatiuvn of
its regular and intermitiont nature. However, thore was sotqe over-
lap in the use of some of the plonts, f'or while some were uasod
axclusively fo¢ nalnris othors werc used for both onlaria and yelles
fovers.

There wore varinticns in the types of plants used frar place
to place and ‘i the comhination of the plants hut thy moat freouontl_}

od and tho moat popular ones are those deseribed below.
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a Asadi rachta {ndiecn.

Axadirrohta irndion which is eldo knewn as hKoam, OF Unrrers
trma is known loocally as .’Do‘sonyem' . It is an e ergreen tref
whioh 12 about 80 foot tall, ™ho leaves arc utually bipirmote nd
it bosrs abundant pinaclas of white lovers ard scall sv:2 y'llo8
fruits, Hooking (1959).

It 12 & native of Irdis but it lwas been istroduced iz-io =thar
parts of the world (Hoalkdng, 1959; 'Yatt and Breyer-Erazdsisz.1562 ).
Tn Nigeria where it has naturalized, it is used te lina avecuts and
fonces. It is also planted in some hocra because of 1t2 accrell el
redioinel wvalue.

in India, 1te hoaee of -riFin, the bark a3 well as that >I" i%s

olcsely related Molia aradirach was used for the trestasnt of malpzis

beforv the §ntroduction of acuinine(Cliver, 196i1). Tha seed otl,
¥rown as marroza oil wea uzed in India in akin dis=2zsas ke Lipreay,
but it s nor used lirrely in the menufpoturv of coaking Tats aned
soaps.

In Nigoric the plant ia ywidely uped. It's post fmporuant
phdicinel use f» (or fovers, ospeaially mularial foaver- Fos this,
Lhe loaves i0A bark ey used ir wvaricus ways., Mile zome pe ple
bsdl aply U= leavenr in watar othars beil tha leaves, bark amd
P Rlant mutaripls topgethar (n mer a1 pelm wine amt net -u.w

tie @atruct abtaleed but alss bath with it and tnbals the
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The firat reliable cherionl invastigations on the tp%® Werc
oarriesd out by Songupia ot. 2l. 1960, who igolate! nimbidin,
nicbidol, nirbinin and nimbin fram the tree. Thay &lso isnlated ¢
flavone oalled nimbicetin: a storeol celled ulalosterol ard a
slycoside of rdrhosterol called nirbosterin. Becently Scngupts
isolated sigiol and nisbiol frre the trunk bark cf %the plact.

It has been raportod thert crudo extracts of hoth Azedirmschte

indioa and Melig pzadivach shom distinct anti-feeding sctivity

against loousts and the plants fhemselves nre unpalstable to ard

are not eaten by the desert locusts, (Mitrn, 1953). Recamtly & lacust

phagorepellcent ocalled meliartriol was isolated by fractiomation of
the seed oil,

Pashina (1949) isclated nimbolide from the loaves and rirdir
froo the bark while Falunle (1972) isolsted some limonaitis Troo =N
plant. It i1s interesting that 20 far no alkalcid &as becn izclated
froez the plant and that 4t 18 not poanidle to relato the tistormes
of tho uxtraets to the oompounds ao far isclated (Fashina, 196a),
Thera is no dcuht that this plant haa same uzeful petiors.

b. Moripda Taoilda.

Yexinls luoida 18 tiw commen apuciea of this plant in ‘ngeris.
It 16 knowu Ycoally as 'Oruwo’ nnd appeara to bo 1o nldgst KD
plunt wsvd againat malarin.

It 13 a ahrub with terminal clusters of widte “ragarant
and gpreon [l $ATRCAY DHEFALLEATH REROSITORYPROJECT, o0 L0 o .
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sonetinces the hark and rocts aro cll ueed in ¢ tre“teent aof

pelarin, vollow fover snd Jaundico, (Oliver 1950 a'd Sinzhe, 196S)
and scmetines in Ayeentory (Singha, 1965).

In Contrel Afrios thoe loaf is used ar ¢ dfluretic by ink-lirng
tho wvapour froz a boiling dcooction or by tething in the demtiﬂ!
A dootetion rf the roct and leaf 1s used as o purgative wiile
soraping of tho stem rubbed on the abdamen iz uaed as an CXyiccic
(Watt and Broyer-Brandmi jk, 1962). In tho Ivory Cnast ihe plasme
tas heon used as a leprosy rezedy.

Chemically most morviida gpecies contain tamrins and =ethylan-
thraquinones as woll c£a sn alisarin derivative (0liwer, 1380).

Yorindin was $solated fron ¥orinda citritolliag. A glycosiis relsted

to er identical with merindin vas found in ths roct-park of W= nfs
go=inats Vorinds usballata and M¥orirds tinctira. On hydrelysia
rorindlin yields e oclouring matter, morinden, wideh 1s o trilgdroxe-
sethylanthrequinons (Y¥ollpoy, 1950).
. Alstenig boenti

Alstonig hoipef' 10 known en Patetarm wend, T4 15 e o

Bpusiee of Alutanty {n Nigeria. It ia & tall Porvst tree with

Eherled deav v aud amall grvenish shita Mlowers,

Lnalv ' wond 18 wasd for Maht sarpentary; Use logbes are
For malaria #M)e (e bark 16 somations uind ae & Peb ey Nage

e

#Etvoval spplication fur rheusatis puisia, THa lates ie -

Erelltsas saiESAN ORIA HEALTHREROSITORY PROJECT o — s . e ¥
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In Rzat Africa the vaiious Alstonia harks aro uted in the
looslities where they occur as remedies for malarie Watt nnd Prayer-
Brendwi Jk,1962) .

The bark »f Alstonia coastrinia 1s& knozn to contain alkaleifl®

echitarine, c22H28°bN&’ (Honry, 1925). Coodson and Henry {1925)
alae showed the presenco of eohitsmidine and a Jaotone in the bark.
The root and leaf ocontain the alkaloid ditamine 016}?190211.

Alstonia eonstricta. enothor specioa of this plant is knoen

to oontain elstonino and it is reported to oxert some antimalarial
propertios {Fyllian, 1962). Hutshinsen and Nalziel (1962) reported
that tho elkaloidal sulphatea of Alstonia oconstricte are ineotive
arainst malaria but that aome uncpeoified oomponents of the lvaves

and twigs of Alstcnia yunnenensis havo slight anti-malarial activity.

It bas bson reported by Goodson ond Heniy (1925) that echitarine
iydrochlorido is tnxdc to rioco in dnses of 0.3 to 0.5 ng per 20gn ant

that it aots by psinlysis of the medulla.

d. Enantia ohlorantha

Enantia ohlorpntg is known es 'Afriomyollsw wood'. It is a
tall forouast troo with yellaw wood, aolitary flowers and blnel fruit

oarpels.
Poath {ho nloehnalic &nd wator extracts o1 the barx of this %Yreg
used apainst -alaria and aoraticus it is usod ma an antipyn:-tic.

said to bo uszed an en ingrediont in guérd srromippisen anld

haris of o Yolloxrrcamddm HEagHREPOSTORYEROIECT
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Cherioally, 8ll Znentin apacies are known to ocntain the
alkoloid borberine which is responsible for the bilter taste.

6. Various other drue nluntg:

In addition to tle above named plants vhioh aTe used singly
in the preparation of melaripel drugs, varisus othur plants ere used
as oomponents of drugs of more ocomplox naturc. These plants are neot
regorded as antimelarinl diug plants on their own but they aro usod
in oomhination with some of those menticned carlier in various pro-
portions. In partioular the following are generally used:

(i) Cwvrbopogon oitratus (lemon grasa)

{1i) Psidiur munjave ( guava)
(144) Kangifera indioa (mango)
(iv) Carlca papeya (pawpaw)

(4) Cvmbopogon oi tratus

This plant ia carmonly lmown ns lemon graas and it is a populer
oo=ponont of most druga. It is used not only for malarie but alao
a3 a febrifuge. Tta lesvos oontein a volatile oil, oitsonella,
(Singha 19£S).

(11) Psidium pue Say

The leavis of this plant are ussd most popularly for gastr:-
enteritis ann dinrrhoen; hut they are aleo usod in the preparati-n

F anrlerdal drues. The plent is known to sontein tannins, resin end

tinl o0il, (Singha, 1965) Oliver 1960).

- . N AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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(111) Uangifors indios’

¥angifer- indice is oommeonly known as the mangs tree. Tt's

bark and loaves ere uaed as astringent; lction for mouthwash flor
reliof of toothocohe, sora gums, sore throat and other mouth inf'eo-
tions. An infusion of the rocot-bark is ussd for diarrhocea end
dysontery whila the juice of the trunk is used as en antizyphilitic.
Its bark is uced as o component of some celariel draga. ''he plant
oontsins tannins and rosins (0liver 1960, Singha, 1965).
(iv} Cardoa papaya.

Corice papays is lowown as the pawpaw treo. MNadicinslly tue
looaves and the letcx of raw fruits are usod for fevars, beriberi
and az enthelmintio. Its infusion is used for stomach acha [ Sinfba

1965) . The plamt ocptains papavotin.

3  VALARIA

A. Daf'ini tion of me latdia

»
The word 'mwlerla’ in amme dlotinnariass, iz Aefinod as ex

unwholus =0 or poiscnous air (Webster, 1964). This dofiniticn is
archaic ond it rcflects tha boeliaf in the 27th oontury that peosplo
who died o»f tho dizeasc¢ suesourbed to A'aria (ths air") or t-
eal'aria ("bsd aic”) ns an indioaticn that tho fatal 1llnoas had

baon cauacd by breathing n-xious merah air or ‘minsra’ (‘--’arshaw,

9 and Ruanrnll et. al. 1963). Today nelaria is rucarmioyd 43 &
nc? ommeteriead hy intereittont febrilo paroxysms, annefia

Trdie fGnlarsoment . AFRGAYRCTA HEALTHRERQSHORYRROECT L { t h parasit,. s conoronlly
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(1i1) MangiCers indica’

Mangifera indice ia oomrmonly known as the mang> troo, Tt's

berk and loaves are used as astringent; lotion for m~utlmgah for
relief of toothaoho, scra guma, sore thrsat and othor mouth infeo-
tions. An infusion of the roct-bark is ussd for dinrrhoesa &and
dysontery whilo tho Jjulcc of the trunk is used a» ~2v antisyphilitic.
Ite bark ia used as o oomponent of scoe raleriel druggs. The plant

oonteing tennins and resins (Oliver 1960, Simgha, 1965).

(1v) Carion pappys.

_(}qrioa pavava is kmown as the pavwpaw troe. Modioinally the

leaves and the latox of raw fruits are used for fovers, boriberi
and as aptholnintio. Its infusion is uszod for stocach ache (Singha
1965) . The plapt ocaptains popayotin.

VALART A

a. Nafinition of malaria

Tho vword 'msleria’ in scme dictionariss, is definod as an
unwholes~me or poisonous air {Webstor, 1964). This definitisn 48
archeic ond it reflects thoe belief in the Y}7th ocontury timt pesple
who diod of tho diaense sueounbod to d'aria (thu eir") ar to
cal'aria ("bsd air") 25 on indioation thot tho fatal illneza had
been caup.d by byosthing nexioue mersh sir or 'viasca’ (\.‘orahnw,
19:5; and Rusanil ot. al. 1963). Tedey ralaria is recasniced as g
disoaee ohe:mwotirized by interezittont febrile purexysms, anagzla
Al aplcdio onlargement, oousid by infectipon with pnravites y;.-,:g,mllf

ifnad t 0 th: ecnue Flasaolduwn (Russ 1l ot. al. 196%).



Cherically, all Enentie apacies are known t oontain th®
&lkoloid berberine which is responsible faor the bitter teate.

6. Various other drus plants.

In additicn to tt® above named plants whioh cic uzad singly
in the preperetion of malariel Arugs, verious other niants are used
as components of dArugs of more complex nature. Ticca pianis are nct
regorded as antimelarial drug plants on their cvn but they are used
in conbination with some of those wmentioned carlier in various pro-
porticns. Jn partioulor the following are generally used:

(1) Cvrbopogon_oitrgtus (lemon gress)
(11) Psigiur punjava (guava)

(iii) Uongifera indiea (mango)

(iv) Carioa popaya (panpaw)

(1) Cyrbopogon citratus

Thia plant i3 commonly Xnown as lemon grass amd it is 2 populer
anzponent of most drugs. It is used not only for malarie but ale
a3 a febrifugo, 1ts leaves contaln a volatile oil, eitronella,
(Singha 1965).

(11) Patdiun puejavae

The loaves of tiia plant are used most popularly for gastra-
enteritis and diar:toen; but they are alsc used in the preparatisn

of nalerisl druis. The plant 4s lomown t~ contain tennins, rozin end

e886ntinl o0il, (Singha, 1965; Olivor 1960).




(111) Mangifers indica

Naongifere indica is oomronly known as the manga troo. It's

bark and losves are used as astringent; lotion for mentimagh for
relief of toothoohe, soras gums, sore thkroat and other msuth infeo-
tirns. An infusion of the root-bark iz used for diarrhoes and
dysentery while tho julce of the trunk 1s used as 2n antisyphilitio.
Its bark iz used as a oamponent of soce malaricl drugs. The plant

oontgine tannins and resins (Oliver 1960, Singha, 1965).

(iv) Carioa papaysz.

Carica papava is known aa the pawpaw trec. MNodioinally the

looves end the latex of 1aw fruits nre uszed for fovers, boriberi
and as antholnintio. Its infusion is ussd for stomach ache (Singha
15 . The Rt captaina pepayotin.

ALART A

8. Definition of aslnria

Tho word ‘'malaria' in srme diotionari~=s, is defincd gs &=
unwholugeme or poisrncue air {Webster, 1964). This definitisn 3s
archalo end it reflocta tho belief in the 17th ocontury that peopls
who died of tho dfscnsc suscumbod to A'nria ('the air”) ar ts
eal'arin ("bad air”") ns an indication that tho fatal illneas hald
boen oaused by hioathing noxious mersh eir or 'minama’ (Vorahaw,
19.9; and Rusanll ot. nl. 1963). Todey oalaria 18 rvoeomnized as @
df s¥ga" ch'meterised by intermittent fobrile paroxysss, anao-ia

apledic onlargoment, onuscd by infoctiun with parnslies .omurally

gned +7 ths ,unus Floamodlun (Russ 11 ot. al. 1767).




N
£

t off et i wiat

e sahilir;n. In the =oris of Sir 2:nula RPwa aote -



- 2] - P
b. Econordc importanco of palaria.

Malaria has boon, and sti)l is, perheps the wost arricus
grotorosan 3discoen € pan in ceny oocuntrirs. In lidia o1, aulAris
v&f re:0r18ihle frr over e rillior deaths annually W nti nuarly
i) z21l4ion persors aha cuffered from it. In Sout!=Uatt¢ Asia, Crara,
parts of Jcuth America and Bjuiterial Africa, malsTis Appears t. ks
Atill crovalent. Russell et. wi. {1953) catiunted ths nucoer of
victive ¢! calerial iaf ctinrn throughout the world st more taan
a2 quarter of a billion witl about onp per cort mortality rate.. Tho
World Hoaltk Organization is succweding in br ngine abhout practi-
collv 8 caplot: orodication of this disennt idD seéveral courtirias.
Todny rhMlo abrut 1.726 billion suffor Croz tia diacasze annwally,
otromt 1.346 arm protected froz the disosne (WHO, Twanth-fifith WHO
Asscexbly 1972).

In the Unttad Stoter, oy instares, Cthe diavasy nrd heun
prevalant in plactus 3 tha 9svthuern stotos., 1n 1935 ooy thap
150,000 calaria o9ses w r: reoorded, “ut tan ycars later the tumt
deslir.t «o 41, 000 earoy. In 138% the 4ntsl nupher of melaria
ensos dicinighed to 272 and in 1958, trure #ore anly 9% 2 ser
{Erf:.d;.- and Tumm, 1959). Today in that nountry walaris hes Beun
virtually eradisated.

In malumous countrisce, tho discase 14 o serious wconamic
AnS £ooful probism circs it affoets ths anjordty of the populatior

anl bripgs shout & lurgu nurb#c of poraist.nt adekngsy . the loss of
N LWYT and tardation of both montal an? pweleoyl v lojeent

) ahiliran. In tno wordes of Sir Januld s .-iuotod fi1vx,
: AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Yershas (1949), '®hy aelaria fever is important not only bacaue® °F .

tho misery which it inf'licts upom rankind, but boceuse ef the 83ria1fz"l

opposition which it has alnays given to tho march of Clviidsation
in the tropics. !Inlike many diseagos, it 1s essontia.il;, enderdio,
a local malady, and ono which unfortunetcly haunts wore ospocizlly
tho fertile, woll-matered end luxuriant trncts - pii‘oigsly those
which ars of tho greatcst valuo to man. Thore it strikes down not
only the indiginoous paopulations but, with »til] kreator ocrtainty,
the plonoers of oivilisation - the plantoer, ths truder, the cissionsty
and tho soldier. It is thereforo the principal and gigantic ally of
barbariam. No wild doserts, no gavego rocoa, no goographical dif-
ficulties have proved so inigical to civilisation as this diawveso.
Wo msy also say that it hos withhold en entire oontinent froc huzamdty -
the imnense and fortilo tracks of Africa. Whaot wo call tho Dark
Continont should be called tho Malarious Continent and for centuriasz
the euccessivec wnvog of oivilization which havo flecoded and ferti-
1iscd Burepo and Amorice havo broken themselvos in vain upon its
deadly shorus.

7hila 1% 18 tru. that celaria ~curs eainly ir tropiocal and
sati-tropiecal rogions, it is by no muans confined to these locglitigs.
Vnlard® uns boon ruportod north of thw Arctio Circlo and as far
scuth as th' oyirame tip of Scuth Amerioa, and f'roe an altitude of

ovir 9,000 rat an Bolivia to 1,312 fvot helew nea levol 4n the

hasin of the Dnad sca (Crliman, 1962).
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c. Clessifiontion of malaris verasites.

The classification of malaria parasites ecoording to thos™

given by Carnhem (1966} and Yud- (1966) is as shom: holon.

Phylum + Protozos.

Subphylur : Plasaodroza . '
Class : Jporosoa.

Order : Hacnosporido.

Sub ~nriar : llecmosporidiiden.

Feai s, : (g) Plaamndiidae Xeenil.

(vb) Yeermoproteidao Doflein.
(¢) Louoccytosoid o ¥alliy and Bunnets,

Petérs (1970) reportad thet all the speeiss of Flusmodium
azplnyed for ohemothurcpoutic studiss fall within tha Facmily
}3esmodiidee which by defiid tion includes parasites which have g
sexual phase in tho mos}ltd to end asexual cycles in tissues anl tlood
oclls ef the 7 rtedbrate hosl. Cametacytes are produoca and dsvelas
in ratury eryttroc/tes.

d. Lifa kistory of welnria parasito

The jursuit of better druse ageinst tho malaric parezi te went
hand in hand mith rwasarch on tho biology of the parmaitc. %Rith thy
nover ymagmladge of (ho parasita the icpovfeotions of' tha sarlior
drure wirr unloretcod, and the scareh for new onus encournged.

frsioanlly b2 1liry hatory consistr of throw phases and

two typ"s of holia; ono vurtebreate erd enu invurtgbrate hnet.

Mals and fecalo ramctocytus within orythrooytos enter the stcmeoh of &

.
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fornlo ;n.quio, that Maada of the Dlowt of an infuotex, véptébret®,

Niekln the gid-put «f the aopsuito the gesecsovtas snture ints mele
ard Complo gapat.pn, th Tomer by a grocoss known ap x—Clagallatson
end tho latter by omsrpenoe froe the host cell, (Peturs, 1979).
Fortilizotior ﬂ-f a magngn=ate by a micrapamets rerults in the forae-
tion of a 3zygote called the oockinete or "wenicring vamicilie",
Theoe ookinvtys transvorss the eain tissuis of thw stomach wall

ts just bunmnath tim sutermost posbrare of the stomach. The paresites

thon cwoyst and grom rapidly as sphorioal fores oallod ocoyt®s withiar
wioh dcevalop suveral thrussnd sparszoites which are libemted into
tho Hudy ocavity of tho moseuito on maturetion. The sperozoitos

find their way into tu: salivary gland Quets of tho = isquito whora
thoy oan initiato a nev oyole of davolopment.

Tnfocted meaqul i us dintyr dues sporssoitoz into men. Thew
vat®r tho oirculati~n end oo ourriod in the periphui=t elrculatisn
until they meaoh tito tigsuo in whish thev 2411 oummunce th: next
Faa® of their 1ife “dctor . Turing this phase uwnioh i, ~nown a:
pricety exo-oxythroovile achizngony{James and Tato, 1938) each
apnrocal v devalape wnthin a ainglo host tiasue 0411 inte why,t havy,
Mot varitusly cnlted 1c13'?to:oi tas (Buff and Crulstsn, 1S4&4);
Pi:irary ax~=ovythr-ovtis forms (Devoy, 1944): oArly wxo—orythrs-

fytio r2ms or pre-crythrseytio forms or schizonts ineidy mdch aiy

f"numa'roua daughter c2lla or ¢rypteznitas.
i
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The typ? of mesodarmal tissuo cell in widch this proocuss {akes
place and tha subsequent fate of the crypteselites dirffer within the
different subgenusra, For exampls Joemes and Tate (193¢, sh®wed that
the pre-srythrocytic schizo.gony takes plaoe in the endcthelial o%llce
of the spleen, hoart, liver, lung and brain of (he bivds infected

with Pleg':’ﬁm Eallinaceym, while Garnhem et. nl.(l))’S) chowmed that

thoy develsp in the parenohyra ce¢lls of the diver in mdn infeécted

with Flascadiun faleivgrur and Plasnodiuwe oval*. There ies more

than me 2xo-arythrioytic gencration in certsin subgenora (eg Rae-
gansoba). The ensuing metncryptoasites in their turn cay pive riss
to perther generntions of motacryptoz~ic schizonts in the tisaws or
ontar oTythrmcytr:s to oommence the next phase aof Aaveloprent.

The entire pricess of pre-erythrocytio achigopeny 1c sasentisnl
to rllow tne parasitoa to under;c the necossary cetnbelis nnd pther
rdaptntions for a ohange from li{o in the poikilotharwic insoct =o
thut in s warm blooded vortohrate,

As n rul? large nucbars of cryptoscitus are gproduced in thy
“ohizint=s by the time the erythrocytic phaoo ourmionsos, althoaghh the
€rrly girtretion of 8.0 .vian spocoins may corntain velatively fom
(Taters, 1970).

3306 Df thiee< parasités ontor the rod blosd oulls wivl agnin
Bultiply by sobisc, my and the nusbers build up and up. Unleess &
fArug is plng i stopid Or Limunity agalnst the infsction is dgw loped

- Asath ususlly ocoours,
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se
Some of the daughter merozoites of tho red blood oell pha

ta. In
grom into male and fomalo gemetocytes, not sohizon®s

ther
these parasitos the ohromatio doos not divido and ™o fur

1CK u
dovolopment of them tekos plaoe unless they are sucked up

by the appropriate mosquito within whioh the devc lopmont 18

cowpleted.

The life cyole oan bs ropresented liagrsmmatically 88

shown bolom:

i 2 b o 1
".l“l!._il}.qi Lyyy
i i A \ y
fwas ' e P e
f—s ol -1 "t s i A & '.I]_.
c{ f1 ]" (A < " :11. e
, - re
| Y o L [ | -ﬂ
! att < '.‘*o |I I l.l‘%_-'ﬂl"nt .
_' b e e & T
f_-:,‘ :—.—. ! d LL-'#! ._J |l|.,-_||_| :.-IIL-E;
LI l ki ”1. . 1‘|| i
% 1 r"‘
i Rw\'%‘““ \
| ' ot ldties ] Vit ue ©
D : l BSL :(l 9“23\"3
L
te Gting,
. ‘I|.|J‘. R +
T t 1 “|’|1-|-':‘|
4 s e L PP LR e L
b ﬁ .,((3‘ ’ i L~!111 ]"‘ﬂu-l i 'E'. ‘
1l-[t |.1._J il-.,_

Schezatio Jife oyslo of plasmodia in lower primates and ecan

Thospson and Tarbol (1972).

1¢ 1a oesentisl to doar.-in mind the
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3

I jtes of the red blood oell phase

Some of the dsughter merozo

ta., In
grow into msle and female gametooytes, not sohizonts

urther
these parssites th® ohromatic doos not divide and no £

devolopment of them tekes pleoce unleass they are sucked up

by the appropriate mosquitO'within pidch the development is

completed.

The 1ife oyole ocen be reprosented Jiagrammaticelly a5

shown below:

Dy l H*;”-#flhs Merozc) <3

[ xln:},\t {

”f:l-Lklh‘ a
2 PE ST
r"“ll.i‘ Yy AR

Sohomatic life oynle of plaamodia in lower primates and maAn

Thoepacn and Tarbel (1972).

It 18 omseatis)l t0 doanrn.in mind the
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fundamentsl diffemmioe in the life historios of the individual

per:cite supeci:s whon oonsidering tho tasis of antiz-liariol cheme-

thorepy. Plasnediuwz faleiparum, for example, un-eij;ous only one

gencration of pre-orythrooytio sohisogony {Thampeon and *erbel, 1"97}')-.
Onco this is oumnletid only tho erythracytio oycls continues tho
infuotion in tho human host and if *he erythrocytic parazitss ere

21l destroyed ihere can te no rulapse.

Plasnodiun vivax, Plasmodium ovals and Plasmodiun malarac cn tiw

other hand dovclop asccordery oxc—ervthroc;tic parnsitevs. Plascoddes

rrllinac . u: erythroovtio parasites may b2 killed by appripriet®

zedleoation only for tho hozts to dic lat.r fra nrerwhelcing
sceondary oxo-orythronytio schiregony in the reticulo ~ndoths1i%1
cclle lindnp tlv: capillarins of 1;h¢> train, (Davoy 1oLé, (armnae,
1948; Huff, 1949). Pailurc to appreeciato thos: fundam:st:l pafints

cay lsad to the *lame for fsilur of a particular coursd of trlathtnd,

‘0 D _’ i é- TA 'rL_:_s
8. idstordonl review o drus thepapy

“ofore thu authrank of tha firet world ear, tho only specifie
ahitiuslerigl dri-s known wer) the oinchona al y.aledds, of mhicth tiwe

Eest ooer only vzed was quinine.

Cinohoie is the nars givan 5y Idnaous to a farily of planty
indimonous '~ Lie enrtorm plcpus af the Andus in memory of" the
Conntean ~f Chinchorn, wifa cf an aarly Vieurcy of Purv, <0 wheo
ldghrd mttributes the intreduction ~f tha bark tc surape {Coavull
t. 1. 1959).
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There is evidence (Jaramillo Arango, 1950) that the velue o the
bark of the cinchona tree in ths trvetrent of malislis wra kno®n

t0 tha neti sas of the Naw Torld hefore the arrival cf trn Spaniards,
but the ovidenco prasuntcd by Suppan (1931) does nct sy port this
vior, )inthe:-. the pripertius worn probeahly first disocoveéred by the
Jesuit missiuvnaries who vade a habit cf chewing the hark of %rees in
order tn distinsuish thedr Aifferent ldnds, and in tlds way, they
nnticed the extrocely hiticr tpste off tha bark, Those of them who
praoticed nudiciue then tried an infusicon of 1t on & ocertain egue
which was canmeon in that part of South /acrica.

Pordosrud bark hed reached England b+ the middleo of the
seventconth ocontwy under tiio nace Josults powder and was presceribed
for th: trugtront of intoruitient favers for tl¢ next two centuriea.
It v not until 17212, thot Torti suggusted that it wsas of use only
for aruea 1 nat 1 or chiwr tyoes of fovore (Findlay, 1951). Thy
active prinoirles of t.is bark weva f=olatud 4n 1329 bty Caventon
and Pollutior (Arepers, 1931; Pussull, 1960). The firzt known ective
principleoe mere quininc amd cinchoninu. Other olkalsids wuro superated
in 1B4K6 end 1847, acd ahrut this tira their usy bocame widesprend
timurheut tho worlA,

Piw irosrinos of cingh nn trus as ti, only souree of quirdne

eyl 4 45 thwiv unbri’le? nvplaitatinn and noar oxtineti .n since

TES0vpl af the l'dsk rosults v thu death of the troa. It wmas in

t' Avold this “»listrophs tial etteopts sgr made ! qnercduce.
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the troc into cthor tropicel regions. Plantations " the tree wore

¢stoblished in Java and India but ware lster abandin.? by the Fritish
he¢cause tho projoct was uneconcmicnl. The Duteh Cast Tndies camo
to supply almost thm whole world'a demtind for quinind at tnis time.
During ths period 1880-1890, reokless over production led to
a fall in prices vidch proved ruincuséslom ors., Tho planters in
Javy managed + survive thy slump end &t the outdroak of the sccond
world wnr, about 979: =f ths wurld's suprly e’ quinino cele froo Jeva.
Thie situation wus importnnt in the dcvelepmont of tho synthetic
entimalarinls, for the fact that the Cormans were cut off froa
all seurcos of quinino during the first werld war was the stinulus
which inapired tho intongive senrch for synthetio sudbstitutos. Also,
durinst the sooond world war it wos tho fesr that the cinchona planta-
tions would fall int® Jepen?a0 hands that stinulated tho Twitiah
and Avvrican soientists to find aynthctio runediea. On hoth occasions,
howovor, t'n war wnich providad tho initial sticulus was cver tofore
the importont discuverics ware made,
b. Agtis, pringinlig of th: einohona true.
Quindnu wos thn firat alkelsid isnlatod r'yom ainohgna bark

ty two Pronoh Soicntists, Caventon ard Pellotier in 1820 (Ruasoll ut.a:

1963). Oth:"r zajor alkaloids of the hark are oinoh:uniing, ouinidim

ﬂ ﬂiMhﬂh:‘!ﬂﬂi
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They all possess antinnlariael proporties although thiir reletive
potencies vary wmith the species ~f Flaserdiur nnder c¢onridoration.

Pnr oxample, quinidine is more offuctive thon auinire eguainst

Plasrodium gallinscoun (i'arshell, 1945) end Plascodius falci .

{Sohrmidt, 1956). Also quinine i3 absut tidec ns nctive against

Plgsmodiur relictun as oinchonidine (Buttlc ot.ol., 1934).

Quinine rempin=s the only Arue to which most resistant stroins
of Plasmodiun falcingrum arc susceptible. Its oxact mode of action
is not knomn but it hes baen shown to inbibit laotate formation

fron glecoso in Plasmodium gallinscoun, (Silverman et.al., 1944).

It also inhibite glyoclytic cnzycas of Plasnodium gallimacoun
32

{Marshall, 1948). Quinine has also boon shown to prevent P

labellod phosphaia ino~rporation into RIA and PNA by Plessodium

gollinngeur and Plaswndium borehei (Sehellonberg and Costney, 1960).
duinine has both tnxic and sido er'feots on ran ond other snijaals.
gopuvatad full doses fregqucntly caussoinchonise, which in i1ts oildost
forre includes nsiuinen, headnoho, ond alight visual Alisturbances and
in ites rom soviro (ov=s oen cnuse Kastreintestingl sySptams ond

disturbances in hofring rrd vizien are increased (X llran, 196?).
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Ehepigel simugture of Guining.
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o. Syntheiio antimslarisl druzs.
(1) Baminpoguinolipes

The searoh for synthetio antimalariels other than quinine

initieated by the Germane during tho first world war when thay wore
out off from all sourcos of quinine resulted in tho produotion af
Ranaguine (Flasmoohin). Thu disoovory of pemaquine is generslly
believed to bo hased on tho obaorveticn of Cuttran and Ehrlich in
1891 (Thompson and Werbel 1972) that tho dyo - mothyleno bluo - had
scre ohemotherapantio efi'eot on melarin in patients. Keoeping tide
obsvrvatisn in »ind various basio side ochains were introduced into
the formils of zithvlens blus end evontually resulted in the
synthesis of &-amiioquinolines of whioch pamaquine oadrged ess the

first synthotio antimalarial agont.
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. Alth ugh 1t has rvmarkable z:ntimnlarlal propirties, it was
unsuitablo as A th,rapeutic sgont in sovoral respscts, the most
important buing ite relntivcly high toxdecity and th" fact that it
hne littls action .n the msexusl orythrroytic forms of Piemeddur

faloiparum (AMving vt.al. 19%48; Schridt and Cootney, 1%55).

In ardor to find, less toxio and more effective anslcgrues
s pacaquine more 1,0rk was done on the 8-arinaqudroling ind Sy the
end of the sooon] werld war, pentequine, a loas (oxde anel”soe
cosrred. Vith further work prinaguine was symticsisad end it thcame
the loast toxio and cest of'faotive B-arinoquinoline tested (Alving

et.al. 1952

Che~icel u 1) g 013 -}

PE-Huinn
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(11) Acridines.

Introduotion of the basic sido ohain whioh is conz!dor'd
o‘ssontial for anticalerial offioncy into variety of hoilcreecyelic
Systoms was unsuocossful. Its introduction inte tlx ariidine nuCI(*us
led to the disoovery ef quinacrine which is als® oallecd atebrin
Atabrine or mepacrine (Thmpson and Terbel, 1972). Other aoridine

derivativos wero synthezited and tried but gquinnerin’ n'mained tho

most important of this group.

Chemical structure of' uuinuurinﬂ.

C.Hz

s VA hljr‘“lk? H".:.:J;_

(141) Lapipoguinclines

The scarob for antinmnlarial agents superior to ths axisting
.nes led to the synthosls of U~erinoquin-lines of whieh ochlorwouin®

encrged as th, most uffective and important.

Cheaical ruoture of =gf_]: —guinn.

e

UL LS L
1
N
i1
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o

(4v) dpirethnedine Aerdvatives.

Purtber wnil in ealarial ctwaocthermyy lod ts the dzoviry

of pyTiceth:mirw (dmprin) which was found te b® highkly sctiv®
b

inst bleod farrs »f Flasgodin gen=rally.
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| It was roportad to bo several hundrod times as active as suinine

| agoinst Plnsoodiur gnllingooum in chicks and Plagmodium Lorghad in

mioo (Faloo ot, al. 1951; Singh et.sl., 1953).

Chamical stiuoture of Asraprim.

A

_..r-i :‘\- Fat
.-"" - s — .h{‘ -
~ — | == Lo

C, H.

P

o |

(v) Othor syothotis cazpoupds.

Various other groups of ococpoundz are known to posscss anti-
malarisl propertios and these have bomn well dooumented by Wiseloglo
(19.6). Somo of theso groups of compounds are the sulfonarides,
sulfonos, same antibiotics like aursongein, terranyoin, and chlorae-~
Pheniool (Coatnay and Creonborg 1952; Wiselogle, 1946),

(vi) Qthor natural oroducts.

Thompson and Waibel,(1972) roported in their book that only
ono naturcl waterial other than quinino is knmown to posseas potent
antimalsrial notivity.

An extraot, Ch'nng Shan, obtained from tho powdered roots of

Diohros fobricugs ., hins boen known for 1+s mntimalarial proportier in
Chins for many oonturies {Ruszell, 1960). Febrifugin@, the aotive
prinoiplo in this pisnt, was isolated and shswn to poesoss antimelarial

sotivity (Jans ot.a}., 194B; Koepfli ct.al., 1947),
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Pebrifygine has also beon iaclated from lesves of a variety of
Hydrangea species. The drug is an extrermoly potent antimalarial
agent againat exporimontal infeotions. It has boen sotimated to
bo fram 16-6) times as aotive as quinino against plasmodium

gallipsogum in ohiocks (Koepfli et. al., 1947)

Chomioal struoture of tehrﬂ"u,q_inu.-..g

Wl
I

-\ J‘

N - : 1..;‘1- f:_:'ll.__. H; > “iu.l.

Y,

5  Eznerimontal palarial infootdan dp lrboratory ardnalp.
Q. e of rimen 1s

Plaszmodia parasitiso an unusuval rango of animals which inolude
in addition te nan, lizards, birds, rodents and lower primates
(Thappson and Werbel, 1972). idke most intracollular pareasites
the variocus apecies tond to bo 2pooio specifio and cross infootion
is not usual exoopt botwoon oliosoly rolatod hoasts. Bray (1957a,b;
1958 and 1959) showed that mnlarie perasites of man havo only boen
tranamittod to splenectarized chimpansees emd only two apeoiea of

simiaon psrasitez havo beon tranamittad to man. More raoently somo

-

ospeoially Plpumodjum fgloiparum in tha owl monkey ghog_gﬁdviw

gotua) (Porter and Young, 1967; Ciezan et.al. 1969).

strains of human plasmodia have been adapted to small primates,

I -
=]
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Labertary 8108 snd rats (Yinoke snd Lips, 19.4).
ard P gachumurivg, paresstus of She comman e s M,
tranamittod to cansrias and plgsons.

! It Cailows from what has boaen sell abuy: Shnt ThE ex

| ohematherapist whe is umatls to esrk vdth malaris 4n nen Ry not

be ahls to mork wlth the hman pereslte: in smizals sod .!i
foro eake n ahotor of Lotk paresite speades Snd host, If Wi

1s tho ddpeovery ' a drug foar uea in san, andl nat fm’h_ﬂﬂ rep

ha oan be misled Yy o resstisn 2 bath pareaitss snd o=t = Wl

pottprunds. Infact the sperificity af action of sone

substandes {n miat parked. T sulfmaxidds , for Spstamce, Bw
F A moat ptriking curmmtive act! m apgainst m.m '
(Coggoshall, 1928);: r merked action against m
in duoklings (Marahall et. al,, 1942) and Plagsodium
ohioka but no detectisliia action sgainet mua

Cogroshell, 17040} or Plageedive Rligtem end Pl
nardas. 37 the sumpount i metatlised,

beours say vary seaaming to tha tnat, and if
Mu (an 4t 12 with mi ST -
Tato of 1ie frcsaticn sy vary aod dnfluse
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Tho host rry also influenco the bohaviour “ *i paresite.

Plosredivm nnowl-sl, for cxesplo, 18 axtrer2ly virulent in thy Indian

—

rhosus monkey ‘ncaca rulatn, giving rise tn a fulcinnting irnfoction

whdch resdily kil' s, whorvas in its natural hast it is ruvlotively
benign.

Tho ohaicy of the oxporimontsl animal is importont. Honkoys
aro oxponsivo ard owkward to handle, thoy will oonsumo 2 lot of drug
beoause of their sis.u. Ceneitces ore not ocasy to ot in large numbers,
tlwy aro relativoly aoxpensiver snd they sro deliceto croatures. Moe
are oommon, cheap, oanrily houwsed anmd handled. Chicks are also choep
and éasy to mndlo but they roguire oxtra heeting vhiol may meke
thoir uso inocnvenient. Pigocns require much spnee, turkoys are
axpensive .

Considoring tho oaso with whish mico ~nd chicks ore houscd
and handlod, vic havo choscn vioo and chicks a8 tho exparimental
nedols for primary testing of our drugs using Plosnadiam bopichei in
rioo and Plnacodliz rnllingceun in chioks.

b. Plasmadium borgh 4 - rnrusa system.

Tho sup.rlority »f 1cdent malsris ovir avian =malariu as =~¢dols

£'or ocoruoening end ovalu-ting surProssive ond ourstiva «ff'eCta of

aslerials is naw recoqnizod (Poters, 1967; Yrucu-"lentt, 1967).

buveral sfocies of rdent plasmodie nor Avedlanls, Plasmadium

. 18 tho spnaoi.a wost oocennly used.
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It 1s bellevod t, lave rany similsritics to humen piasmcdin in general

to .
end/Plasmodiur faleiparum in particulsr. Its sporogeifo cyolo under

optiral tempersture conditisns lasts 11 to 13 dnys, more Or loss
the sane longth of tire tha sporogonic oyoles of hunan plasmodia

requirvs for campletion in mosquitoes. Its (issuo stages differ

only in their rapid rythc of devslopmont Trwm that of Pleapadiim

faleiparuc. (Yeoli ond ¥ost 1965). Flgamodiuya berghel reserblos

chlorcquine resistunt strains of fMlasnodium foloiperur in its

suscintibility to the aotlon of sulfoniimides, sulfonoes and pyritto-
tharine, and like Elas~odiwr faloiparum, it fails to produce late
oxo~erythrooytic sohironts (Yeoli ot.al.. 1956)-

Plasmodiwa bershol 13 =ztill oonsidered ono of the most

oconomiorl and crnveniontly hsndlud model for prisary drug screening
in sapite of the oritioiam of Schneider (31954) that oortain drugs
such es pamacuine and proguanil are rolatively ineffeotive in this
oodel and ocould ba pissedi, Until rocently, it was thought that
results obtsined in tliis species should bo rofferred with csre to
tha prémate malaria sinoe it was unocrtain whother it belong-2d to
th¢ sace goncur (Findloy, 1951). Howevur, Yooli and Kost's report
(1965) that ths pre-erythrooytio oyole bears & strong rcsezblance

to that of the priznte malsria hes helped to dispel this deubt.

In spite °f {ta oconvenianoo, Plasrydiw: borghel ias vyry aonsitive

variatinee in the sxpéricontal oonditinng involved in

othurnpeutic studioe.
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Praoautincna to bn . bmerved in this system have boan v-ry %Wull revi®wed
by Poters (1970). Paotors which roquiro atandardisati.'mn an

onunérated bolaow,

(1) Mousgo atrairn.

i1l straina of mouss Pro not equally susoontible to infeotion

with blord forms of Plesmeodiun berghol and tho ofurso of infection

may difrfar (Cadun ot.al. 1965) .

($1) Sex gnd ace.

Tho sex nnd ' age »f the mioa ere vory important faotcrg widoh
oannot Yo nogloctsd in this atudy. HFonopke et.al. (1966) have
demonatrated oloar differcrooa in the responsa of malo and female

osioe to Plaspoiium horghoi infootions. They have found that the

roaponse cof ferale animals tc ochemothermpy moy vary st differont
timos du rini the ocestrus ovele. Welldo ot.ml. (1966) shoxud that

nioce ton? to becomo less suseuptiblo to Plasmodiuty borghed infeotions

with atvancing ago wrile mioe smeller than 1Bgn ar2 nore dirficult
to handly, Honoe rale mice r.cighing betwaen 18 and 22gn arw regarded

aga suitable €ar routin: studios.

(144) Conocri ttant irfections,

Sciial transfer uof blood usuplly causos infeoticn with Epory-

throsoon oucrajdis or Haemobartopolla nmda. Tho type of infection
usod with eontaminitcd Plesmodiuwn derched inoculum gny differ

erably fram thet producod by the oxperiecantsal ogent alsno.
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s onepetitive acti:n of B-cugooides has been desoribe.l with

Plagmodiue bor-nei by Yretsohmar (1965) and by Peters (1965);
and by Beboain rxthpdnl by Peters (196}).

Heoarsphonacine (1AB) has beon used to cure miceo of £.caogeiden

(Peturs, 1970). MKere rucantly Thompaon ani Weyids, (1966) have °
suocéasfully uscd trivslent arsonical oxophenarsine hyédraohlorideo

to oloen Plasmndium borcshel of aide infecticns.

Paters (1970) has sugceated thet the presence of Iypervthrezoon

cooooides should almays bo auspeeted if an unduo soatter is observed
3f the parzsaitienia levels of untreat~d oontrols animsls, with only

some yoaohing tho anticipatod nuxcbers.

(iv) Bnviromment and dlet.

Bnviromoentnl oonditians such as temperature and the stress

of handling may influonoco the course e¢f infootien with Plasmodi un

berghol . Lack or insuf{icient level of paro-armino-benzolo acid or
folio poid in the diet may bo responsible for o low lovol of
garcaitoedn. (Poters,1970). Thim oan bo rectified by supplemcnting
the dict xith P2DA or folio nmeid in tiwir drindng watsr.

(v) Strogin af pargnite.

Ths sirain of parasitea usud iv rlso iap- rtant and the ohaico

doponds on tht roeqid reminius nf' the oxpariauvnter. But gonernlly it

1p Xknown thot the mnat ¢ ndistent resulta Rro sbtained with veary
strains thot hsve been maintained enly by blood passago nnd

Jost th abllity t AfReaNGCGITACHEALTHREPOSITORY FROJECT
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Youngur strnins are inbile in thelr reaponse to vaiious drugs
(Potors, 1968; Niggens nnd Gregory, 1969), and hcnco may giwe
dif'ferent results, depending on tlie time when they wore employdd.
01d laboratory straine tend to inoreasa in their asvnsitivity ¢Comards
all active oocmpounds ond henoe arc nore suitable far detacting low
lovols of ontimnlarial activity.
(vi) Other foctors.

The suocoess of theo onurse of infaotion deponds direotly on
the infeoting dose (Wellde ct.el., 196€) and the offectivo dose of
o schizontrcoidal drug depends on the intensity of infection at
the timo of pdministratdon enl Lthe level of immune response that
tho hast has dovelopod at that point. It is therefovre dcportant
to work with standerdisol infrotiva 3naa levol. Other faotors
which may alao of'Teot tlitc oourso of infection and theruvfore hava to
bo s tandardl sod are

(1) tho tim roquirod in prepering inooular.

(41) route of drug administration

(111) timing of tho first Arug doso
(1v) frequoncy and duration of administration.
(v) ticing af turmination of exporimonts.

(Vi) teohiniquus of readling bleod filns.
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C Plasnmodium gellinnceum - chioks system.

Plasm~dium gellinnceun mas disoovered by Brunpl in 1935

(Gernhan, 1966) eni has since been widoly vsed in oiiazétherapoutio
studies in malsris. OCther avian melaris parasit-2 ar? known and
no onotype is o-nsidered superior to tho sthers. But Davey(1963)

ondnrsed the use of Flasmodium callinaceum in ohiokas hocauvse of its

amensbility tn studies on both blood forrs and tissus stages, relative
case of veotor aspeots and sporozoito supply and such hoat oonsiders-
tirns os ooat, nveniladility and frecdom froe ompliocsting inter-

ourrent infecticns.

In-vivo teshnigueg for teating Arus activities.

e. Plasmodiun borchei - mouwas system.
Tho methnds enploying I'lasmodiun bherghoi in rdoo heve boen

reviewad by 7iselogle (19LF), Thurston (1953), Paters (1967x)

and Petors (1970). One of tho first people to establish a standard
test for activity agalnst blood ferma was Tharston. In her test,
albino wioo weirhing sbout 205w wera inooulstod v-ith about 5-15 mil-
lion infoctod rud tlood ocells on DO (that is tho dey »n whioh the
pioo were infooted). 'They were troatvd by orel sdeinistration of
the tust ocompoundeé onco daily fsr four deys startipy threo or faur
bours-aftor infaoction. Parasito oounts wore mafdo on hlood ilps
made from tdll blood on D and D€ in both oontrnls an? trosted

@icn. Tho minfaun of‘cotivo dneo wes etteinad when the mssan of

8 than 1" of th¢ red colls is parasitizod. Tn her nodifMoation

this mo%hod, Thurstm gave smallar fnoculun of shout sne mif_!.l_lofn
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parasitized cells snd orTressed t'e mininus offeotive doso ss that
vhich reduced peresitorin t- 2% of that of the sontrrl (Thurston,
1950) .

lrast of tho methods employod lator werd besed on this general
principle nith sare vardetions. Schnoider ct.al. (1949) ndopted a
differont oritarion far exprossing thelr rosults. They adopted th®
MBD mhich they dofN.ned es the loweet dose that delsyed tix: appeazmnce
of parasitemia in 75§ of thoir animnls for threo days after the end
of treatment. 'They trvated the mice subcutanoously «n DC,D4l and
D42. Rollo (19‘52) and Siddons (1953) adopted tha BD50 instead of
KD es thelr muasurv of cotivity. In Indig, Krishnaamangd et.al.
(1954) olassificd their rcsults as Class III (Clinical oure),
Clase XI (no porapites secen fer throa dnyes af'ter the ond of treat-
went) and Clasa I (no «ffoot).

Other =orkurs uged the Arug-diet mcthed in which treatcent
was stari:d the Aoy bifore parasites were injeotod and cortinued
for s5ix consecutivc dnys and hhod emcars were Ppav\red on the fifth
dpy aftor the amimels wore infected, Darrow et.al. (1952) .

Thuraton'e test end thise of -~thar workers mentisned abowo
have tho disodvantage that thsy only deanrstrate the action of a
ccapournd on the ocurse nf infection starting at n tine when paraaite-
: pia is winimal. Thuy gave no inddcati~n ¢ its sotion in ovurogming

rarasitordn “rite aotivity tro eradicuty parasites o.gplotely.
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Tn orler to ovaro ne¢ these dravbecks, Patcrs {19£00) dfﬂcﬁMHdJ
botwoon “aupprossive test' and "therapcutio teet* . Thoe suprrissive
teat follows the genornl lines of Thursten's ~*th-d. In tbe thére-
pontic test, tr.atment woe started only when t2e perasitegia in tho
oontrel snimals roached 10% froe which day the eninels receivad a
singlo daily trustrent for frur ocnsccutive days (™, to TL inclugiea).
Blocd films wore ordo daily froe T, and activity was assessed by

tro paramcters. Theoe wore the degrce Ly whickh th anticipatad
inoreasa in garnsiteaia between T, an? T4 had been dAtpreszed by
ireetoant (as comparud with the rise in control levels dur-ps

sace pariod) am? the nusber of dnys {if any) thet treated wioe
reczained varzsituo frue eftor thorspy. The latter gave an indica—

tior of #0100 level,

(rto of to cajor Alssdvantapcs of this nothod according

Peters (1965b) L» the erzount of wark entailed in waking daily
exapinatirns of blood whioh whon enleals become parsaite free, sust

be gintinuad for uither an inlefinite or pru-selocted but extendsd
pUriad Of tice. Alsn in ourtein drug-resistant siminy rermsitemdia
liorvases vory =i aly apd hy tie time the }ﬂ | 4w
Wity 1a clrasdy having o market
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Y.. Plasmodiur callinsceum ~ chick systco.

Tho pracndures for testing drugs against Plailiodfum sallinsosus
in ohicks hava buen dascribed by Devey (19L&) rnd maopted by cther
norkers (Wiselaglo, 19L6). The prooedurc antails the uge T groups
of rive or six 6-3ays -1d ohioks in whioh int'ections nre intuocd
by thp intravenous injaction of ahout S0 aillicn porasitized cells,
Thé; ohicks aro kopt ot 32°C cn o standari dict free of antibifvics
as these mey inturfcre with the progross of infection. The drugs
were givon -rally starting ebout 4 hours ef'ter infeetin., Two
doses woro given nn enoh of the next three days, blocd smears were
propervd on the next day after ths end of trootmont (thet is £9fth
day) and tho peroentage of perasitimed ocells wes deoteriined by exprd -
nration of about 500 erythrooytos. Usually in tha untreated cont=ols
the parusit eris rase tn ebrut 70¥%. n irrogularity irn the para-
sitemin of treated chicks oceparca with contrels -ay indioate
onrginel drus actinn; but n definito motivity is roflected in & rmuch
lomer count than that of tlw crntrelda. 8uoh test'zny permits
assorsrant of short-toTe effects on asexual hleod forv=, hut the
assosencnt of long-tem offecta or orsdlontion of bloocd forms cey
be cmplioatud by tiw prezence of secondarv tissus ateges.

o. Other grjtaria useful in Apur egreoniny.
Jacobi (1965) Sohnvidor (1°68) have adapted traader

I oritaria of sotivity in drug sortoning., Jeooski fund thut the teg-

hﬂruwn fell in inceotud elcs with tri {noreuss f paress tems
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| Ha tiereloru
and that sucoessi'ul therepy preventod trdo ta)l. &8
; & 11fectiorn
yooorded bady terpersturo dnily as well as tho crythi eyte 1t
h
rate and survival tire. Sohnuider {1948) also rocvied &ath tho

body tomngrature and splsor woight.

S']voral » orkirs hWvo shosn that ealaris infections causo

verious hioohemiecsl changes in tte hoat., r-r Anstance 4t hse2 *een

shorn that durin: the orurso of vivax or faicipsrue =alaria, senx
elbu~in Aecrenses, (Boyd and Preskoc, 16L1; D9lo ofAd Be®rs®n, 194E;
Taylor ot.al. 1ah% nlphalzlrbuling incrosse (Taylor et.al. 16L9Y;
alpin 2 globulins occassisnslly dearcase (Dolo amrd Boureon, 1949);
and gapma glshulins incremse (Tunr ot.nl., 1965). The tate -

rinbulins showed nn ocnsistent chwr a'e.s (funn a*,21. 1984). BRotl
increrses nnd deoreasys in glucnse hove been rep:ars<d in W™ Sala-

ris dapending en thg ctugo >f tho diasnasa at which the *1%d wr:

oxndnod and on the scverity of tho int'uction.

In infucti~*s c:'!:

Flasmediur viyax cnd Ploemodiupy feloiparum & rise in sz gluc™s®

lovola during “evor wus cbearvod {ull.n wnd Kaesxruiti, l%':).
Foro reoantly sinilar tisoheediorl ohanges have bedn ~bsarved

in ~thor snigeln infeotyd with malaria parmeites. Par inatanc® in

mico inf,otod wiil Plasmlium herwhed, Prigces et.al, (19e0)

ab8 TV ,d maTkoa pltartiticns in levol of wvrwe pratdins, They als®
raported (iwt shon Lestsd with pricaguino diphnaphate Sarly fn the

urge of inf.oti-n nnst of the pios suvviveid aa ourvd ani=™il® amnd

wa profain ppttarry mraturmad te oyormal,
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Sadur ot. pl. (1585 and 1946) slso obs:rved sienifioant
bicohecdoal oh2ngos in the seruc ~f miow infected with 5_"_1;';::.:3,43@

berched. Thay reportod marked inoivrsns in serum gluteaio

pprtrata trznsacinase and sorum glutaric oxalato ¢trenzominasa as
early ns two days 2ftcr infeotion. Lower Tastin: elucoso levols

oocurrsd in heavily infroted mioo rhile & =modorate roduotisn in

clkaling phosphatese and albuain values wis ohscrved. Other
ahensgs observed includa increascs in BSF ra2tention and positive
oopalin flocculaticn reaoction. Minimal ~r no changes were reported
in totel protoin:-, non-protoin nitrogon, phoacphorus, globulins,
bilirubin, oaleiun and smme cther metals,

Saqur ot. sl. (1966) have reparted changis siailer to those

cbserved in nan and giece in conkoys infocted with Elasnodium

falcivarun,
In the process of serecning some plant mateyfals for their

anticalarial propertiue, a focw of the adeove biochemioal changes
worce uscd, Thoav oritcria aro serunm total prots.in, acrun protein
fruotions, serr gluoose lovel, sorunm ghutamic pyrudato transarinaso
(8cPr), Leweino amino peptidaso (LaP), nlkelins phosphetasc anA
H1lirubir.

7 Inevites tnohrinuog

Rfforts ta dovisc ocnventismnl din-vitro tedt prooodurvs

for the largu-sonlo avaluati-n of Arucs ofainst ascxual hleod forma

hevy been limited by the oplexd ty of the culture urocodurvs, in-

ty to aohlavd gubstedtink grasth £or pralonead poriods amd
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ool i havo homevar
the laok of definud oulturs media. & oy ntudies ne

‘ & d 3

I st cflfcots
infeciivity of the psrasitvs 40 cloan vertebraott hnste,

maoticons.

a. Infootivity

1 ) mn quantitics
Thiz involvas incubaticn of tite parssi te viwth In Q

' h animals.
of gntimelariel drugs mnd injooting the inmoculud into fres

Tho dogrocs o parasitocie produocd by 81 eponsisos of orythrocytes
with drw:-s and the ¢ ntrols are then ¢ xpared. ‘arhust (1966) end
Warhwt ot P hv;11(1968) rocceavndad that the rosulis can bs besed
on Ue timo roouirsd for far aitemia to mach 2% lowol. This
ncthod wes usod in studius bty Srvienb Org ct.ol.,(1951), Taylor ot.al.
(195-2) nnd Josorhson at.al. (1953) with Plasrodivm gull’NACNEE, Thov
found that Aruis ~tioh a7y offentivo in sivo against 811 atequs o
asexual duovolapment in the blond wora aotive, Such drugs are
ahloroquine, quinins, g 4nnorne end naphthoguinenos.
h. Memhalogioel offvste,

- Mnrpholariosl ohienyue A8 an muflootion of the sode s drup action
43 Alfficult t.. ~nourt in end o uld ¢ wrranous a3 rarasites t~ated

wlth dripe oight undurgo movphrlojieal otiane s Athur than thodw

|

droctly hrought shout by th. drygs (Voters, 1970).
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0. Grovth snd Repraducting,

In this mcthoed the progrods of oulturos ia Juigud. net only
by vbssrvetion of r~rphological domAg: but also by loberious counts
~f the numbors of parasites at Mfforent stages of davelopmont.
mhus Black (1946) found thut proguenil arrosted rwth at the eerly
sohizont stagas and swlfonamidus, a 1ttle 1oty Juring ohromatin
divisin at oertain onnoontratlona. Giompn at.al. (1966) f-ound

that growth of Flagmodium cynomolii is arrosted with high concuntra-

tions of pyrimethecino.

In thoir n"m oxperiments, Ricolran ctel,
(1968) found tnhat ohlor¢quine or quinine inhibitod maturation of

tbo earlicst ate;us of P, falcirarum exposed ¢ them whils oyoloqua-
ril did not inhidbit presohizent stagos but 1led to abnorral appusr-

ing so¥d=onts.

d. Binohogpionl stydios.

idl antiralarizl druge induce & nudber of mctabollo ohanges

in tho parasitos by intorfoering with one or more of thoir vital

out

jrocoss.s. Soverul studios have been oarn‘.lid[along this Uin®,

Automnted teohnipues @ or mopsurang tho uffects of drugs on sovoral

metebolio syaisms conowrvntly aro being dovoloped {Conodella at.al.
1976), 7rug ¢Mfeota are asacssed by inhibition of glac ae oonsunf-
tirn, lnotate production and th: 1¢lease sf fre® amino aclds

guring n ono-hour incubatien ~f Plasacdiur burghai infonted mt
r*thmcyton.
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Rffoct of drugs on synthosis of HNA and DNA by Plasn iium gallinansus
in ohiok erythrooytos heve beon atudied by Sohellenberg and Coetnoy
(1961) whn found thet ohlnr~ouine, quinscrine am guinins inhdhited

aynthoois of both i omd ™A,

Clinionl triaels :n hoepitcl ptients with nstursliy noguirod infections

a. Solection of patients

In seleoting natients suitsble for olinical trials, 1t is
n2oesanry to distinguish botmwaoen thosn nho ere purtielly proteoted
by previously aoquired imcunity ond th : non-immuno patient suffering
froe his fTirst attaok o malnria, Basideos it is also necessiry to
distin;;uish snd idontify the typo of Plascodiuc rosponsibls for the
dizoase, Tho ago of thy pstients must bo tekon into oonsidermtion.
Childron hotween tho ages of 5 ent 15 years arv oonsidorsd auitabloe
for trianls es they show n high darroe of uniforeity and sre aften
nor reecdily acoecssiblo frr oliniecal investigatione. Rruoe-Chrett
(1967) in climlonl trigl of somu sntimalnrisl drwez frund zohool

children most suitohlo,

b. Pareestaps ypolul in nasnessins spti-nlarinl aotdon,

Petors (197G) riommendod that a suitallo battary ~f physical

and biogharical tarte should bo aAjpglied in cech feationt tn onlur to

oboerva josribl toxdo offects «f niw ocompounds halng used.

ROJECT
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Fffoct »f druss on synthesis of REZ and DA bty Plase-34un gallinagalin

in ohlok erythrcoytes have beon atudied by Sohellenberg and Ceatney

(1961) wh~ found that chloroouine, quinasrine ard quinind 4{nphihited

synthesis of both &\ anmd DA,

8 Clinloal trials in hoopitpl p-tients with natursally eocquirod infections

a. Selectinn cf patiunts

In seleoting oetients suitable for olinical trials, 3t is
necessnry to distinguish botwuen those who ere pertielly protected
by previously acouimd impunity cnd th - non~imuno pationt suffexing
from his first attack ~f melnria, Baosides it is also necessary to
distinpuish ond idontify the type of Plasnmediuz rosponsidle for the
disoaso. Tho sge of thy pstients must be takeon into considorutian.
Childrcn botwoan the uges of 5 and 15 years armv considorid suitoblo
for trials es they show n high dorreo of uniforedty and axd cften
nori reedily accessiblo f:r clinioal investizationr, Rruce-Chivett
(1967) in olfrdonl trisl of sooe antiralnrisl druez found cohool
ehlldren noet pultnbl:,

t. Poresyters ugotul In nsrsssins ontisnlarinl aotion.

Petors (lqlu: ruamnendod that A sud tatilo hattary ~f physical

and bioohorioal tacte should ba arplied in cech pationt in owvier to

sbslrve possibl  toxdc offeots «f niw compeunds bain, u-.d.

ROJECT
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The progress of the ralaria infection itself ‘oan be Jjudsed by th”
petients oclinioal picture like ths bHndy tomporaturo and nulse.
The degree of :.rasitexria found in the periphernl blood should
plso be noted. Riochemicnrl tests similor to those “nplyed ir the

prirmary Arug testing in rioce and ~No¥e oan 1lsc Ho uged ir this

tost.




1

CRAPTBF. THO
JLATRAIALS

Hedicinnl Plants.

Thu antimalarial properties of the fellowing ooamonly used

modicinal plants were investigated.

Botanionl Nemu Common Name
¥orinda luocide Pmrstone Tree
Alstonis boonei Pattarn food

Anadivechta indica AJdss, Neon or Margoss Troe

Bosntie chlerentha Afrioan Yellow Jiood.
Cy=borogori citrtur Lemon grass

Carics papaye Papayn, Pawpaw
Vengdfers indioa Yango

Psidiv: gunjave Linn cuave

Local Kere
Oruwo
assfoye jg
Dogonyaro
Amonn

Lanon grass
Ibgpe
Lango

Gunva

The plant materiels uscd in this atuldy wero usually bought

lacally fr oither Ducbs or Oba's rmarket in Tbadan.

Mnlaripl varacitos

8 Plosnodium bargiiai .

This was “htained fyor Prafossor ... Jarss of ths deparismnt

Ot Pwia-ac9lo;v, vniversity of Tbadan. 1t hes begn maintaiped in

té nice by » kly trensfor O infootod rdoe to frush mice.




- 53 -

b Plaszcdiur gallinaceur.
Thds was obtained frox Mr. Sargeant of London 8choc) of

Hygiene and Trwpical ledicine. It was maintained in whila leghsrn

chieks by weekly transfer {roe infooted ohicks to &~iny 014 ohioks.

¢ Plssonodiun feloivanum.
This wae obtsined from the out-patients Rerartment cf the

Univirsity College Tecaohing Hospitel. It wus usually ohrtained freorm

childrcr under the age of ten.

Bxperi-ental Anirsls

a.=ice

AIbins pice, Musculus spucies, usually weighing batmeer 15
and 25gmz neri usod in this study. /s muoh as possible, cice he-
longing te the same litier were zclectod. The mice were suppliecd
by tho Pre-olinieel cxpurimuntel aniepl nouso f tho University of
Ihaden. They were kept on tho standeid stock diet obtained frec
14 ventek Feods Campany, Longos.
b Chioks

6~3ay®=01d whitoc leghorn ohicks were used. Thoy wers shbtoinad
fr-a the oxpurimontai and rusearch farm of Ibaden Unlvursity. Thoy

»%ro kept in oc8;co at & oconstant tespoérature of 320{2 and fed on

antibittios frve dict -btginod also freom tiw exparipontal an}?

research o,




L Diot of fninals.

8 Mioe,

Mioe wera fed on labors ‘0, dict (mioe and rat) supplifd
by Livaatock Feed Linsited, Lagor. The diet acrtains epheuit
21.07 protein, 4.0 fibra and 3.5% o0il made from the foll wing
ingrodienis,
vaiceo nclesses,
guinea oorm pellet binder,
»iddlings bone ~eal,
whealencal flour Oyster shell,

fiﬂh meel Salt ’

~i1lz powder
aoundnut cakoe
Tl-"l-h. o r-:- -Ir-r:__:'f:'

® Cidcks

L

3 J,I"nu |"| nr t

Vitanin Prumi x,
'inorsl Premix,

arti odddant.

n¥n wero fod on ohiok nash

¢ho Tailowing inereds snts:

graine,
eidilings,
rish pual,

friundnut csk

drded bruworn o na,

nw moal

Oyator V11,
anlt,
Vitazin prurtx,

Muurel preedx

which eontains
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Roarents for t% preparation of inoculuaz.

& Citrate anti-coagulant

Uost vorkers used tle sodium-citrate antl-ocasulent in their
studios (Cenedella, 1968). This soluticn was proparcd by dis-
solviny 3.69g2 of triscdium oitrete and 1.13gm of citric acid in
100ml solution.

b Isotonic saline.
Istonic feline solutior was olways u-ed in the dilutisn of

blood t» required red cell donsity cr reguired levol of parasitsred

rod birod cell, Tt was ypropared by dissolving C.89¢m of sodiuc

chlceride in 1001 solution.,

1t wae used ss bougcht frcx lopkineg end ¥iliZ s fidt.é.
b Glomagla atain.
"hia wasa also ~btained (yom Hopki n? illirms Lird ted

and 44luted 1 in 1C 4in Dulftorad water hefore use.

e Buffored water.

It wae alwnays “Wotter to wash stained slidues in Luftered
witer whick wup prupawved by diesalving 2€pa of & 7:14 mixture of
Matdiae hydeog®n phosphete (Ra, “’0‘,.) anhgrdrous ard patessis
dihydrogson phoschats ( P '&) anlYyArsus, 1 8 14t of wetal.

okicok ni.? Ssuth-ell ,1969)
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7 Reasents for ostimntion of serum prcteins in gerum,

The reagents uszsed in this meth:d are those desorincd by ‘laflc.)'

(1962).
a(i) Stook biuret reegent: Solution 4.

LSge of sodiur potessive tartrnts (Roohelle snlt) . .

Nelcsﬁbﬂs.%", vvas dissolved in &20ml of 0.2N soaium hydroxide in

s beakor. 15 01 oerper sulphete (CuSOb'j)i,3} w33 added and

allswou %9 4283-1ls a-rrlet.'y by stirrding. Then Sgt of potassiuc

iodide wa: added. ¢ 80y " 3on was transf{orred toe litre flask

sith 0.2 sodiue hydroxide solutian.

ard padc up te the ma

(ii) Stock biyret ropsent: Solution B.
This was a solution of 5% potnzsiun jodide 1ir 2.28 sodiuc

xydroxdide.

{111} ¥aride, blwiwt solutior.

Stzl of solution & =za diluted to 250rl with s~lutice B.

Zupsate) A standapd.
Versatel A, m o Niadnd Civn Ganerenl Diamestica Miviaton

£ Yarnur-Chileott "Tab ratorien, Koarris Flaire, New Jersey.

B

Ind gulutian war preraer @ instruotod by Aippvdving the ontars

9 sanh vial In =1 water t4 give a snluticos oomtaining 2.%1Gm

SiruR orctrdne per I00R],




Reggonts for prutein geparation by eleotropherasis.

Tha reagents used ware those reootnended by Baiisy (2957)

for papor oleotrophoresis.

A 7etronal bufier, pi 8.6i 0.1/'1

2C.660 of sodiun diethylbarbiturate was added to a lot
s$~lution of 3.6Bgn of diethyl barbiturio acid and the solutifn
rade up to 1 1litre with more water. This reagent ams prepered
fresh whon nesdod.
b Staininc dye.

Arido black 108 (Naphthalene Black) was usod. A saturatsd
spluticen of emido black in 10% acetic acid waz filtered and wa :-
I¢ osuld be used repoetedly.

¢ Jashines solutjon.

3leotropboretio papers were washed Croe of oxvoss dye in a
s7aution cfaeixtury of cethancl, acetio acid and water ir the
ratin $5:1:5. volure hy volude,

sluting aolution,

This coul2 efti > Vo o 105 fue s we 1o ncid oF & 508
Bothandl or st'wanel wnd 0,90 ¢ e Yodroxi e in the ratio

L:1 wolme U vuiyme,

® Clggtrophc.~\ig Paper.
That, “n ¢ oromatogeaphio paper Sem in atidpe 3.508 wide and

% wllom long wurw s laays usoh.




) Reagonts Jor the detercination of perun p#1uUCOSd.

750 this determinatisn, the mathod of Helsm an S aeyd

described by ~nnino (1961») was used. The roagenta &M Lhege
roported by Anninn (1961 .

a C.% Boriue hydroxide.

28.u5 bariun hydroxide nonchydrate ﬁa(ﬁi)z-ﬁzg or L7.28¢
berium hydroxide octahyﬂx‘ate[ﬁa(o}t)z.Bh‘?O/ xa® Aissnlved in one
Jitre of solution which was left to stand Lor soveral deys in a
oovered container. The suppernatant wa: deoented ond stored in a

polvthyleno hottle and provected from cir

E Zinc sulrha te 5% WZ'J.

60 of Zinc sulphate heptahydrats (ZnSO“JHzO) was dizsolvez
in a litre of solution snd stored in a bromn bottle .
¢ Coppsr sulphate solution

2

9gn of anhydrcus disodiuvo vhosphate (N“zmu) or 70.65

of thn dode d
oahydrate (Np"ﬂ’Oh AEHZO) and 40ge of potassiuwo sxiwr

tartrate ()Giacbl g .¢.~1i2'ﬂ wero dissolved in spout 70021 & = 5,451

wotcr, 1081 of M.Na®i solutior wns added. Thon 80l ¢ o 3.0$: \wf73)

8 luti n cf hydrastea ooppsr aulphate (Cusq. .5H20) wes thr "ga®

* ~
with stirring, 7o this solution, 180ge of anhydrbus Msdiu® sulphat®

(H.za'.:,‘} was =AA-4. When all tho selts woro dinaslved, the adutien

was dilutud io mo 11tre with diatilled wator, end allosed t° st.¥%

'1"” or twe Yoforw 3t waa Clltorcd. The wvagen® keepa ipdefamitely.
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d Colour reazent.
JLH . C, mas Masclved

50ga of acmonium molybdato, (Wh)gno';ozu 2

To this was added u2ml of concantrated sulphuric

0, .7320) aiagclved in 5001

in 900wl of wator.

acid ond 6gn of scdium arsenate (Ko, HAs

wpr tnAd for LBhours

anter. Tho solution was mixed thoroughly ani 1nc

at 37°C. It wps stored in a brown pottle and leeps Well.

e(1) Stook slucose atandard.

I
25.0rm reagont Egrudo gluoose was 1issolved in approxdoately

300ml of 0.15% w/v benzoio eoid. The gsoluticn waa pade up to 5Cel

o
#ith core benzoic acid. This solution kxoeps Bt -4 C.

(11) Yorking glucose solution.

About 6aml of stook was werved to rodm tomporature .

50l #as

then diluted to 100wl with voter; 1ml of this solution wes whew

d11lutod to SOml with 0.15% honsoic acid. This working standard

koops well even gt rocn .emporature.

10 Rsagents for the detgrudj ation of plutrnin pyrl:vate ttnnng.ir.n:‘h_cﬁ.

The method of Riviman and Frankel, (1957) was ussd. Thd ringunts
wiro shtained from DPR Cheolosls Limited. Tha onxysw ARSIy nat
sonta'nud the follewing rosgents.

-~
a S kafCired vbstraty.

Phe ¢ nlent of 8ach tube labolled as subshrate was dissclvas
ir 6] of gointion to @ww a solution ocntaining 2mm of 2—exojlu-

turie acis, SO0nM DL-A-alanine and 0.1¥ phasndnte buffer. THS
I

t1im 4 stable for six woeks if stored in a deop frieas and
ervod with 2 drops of chlorofcm.
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2:4~ddn: trophenyl Kydrating (k).
troted (SmM) solution was 3ilutced

‘ﬁ'.

One volune of the coucen

Thj ' 1
mith four volumes of N/LHCL before use. Thi,s solution keeps &

roon tempernturo.

c P Iy ¢

-

Tho content of the Fr¥resin ~tandamd viel was disgolved in

. ~ 10l
suffiocient distilled water and cade up to & total velure of

in & volunatrie flisk.

4 Scdiu- hydroxide solutien, 0.4H.
This solut:~r, was preparod by Hluting ul. NaOH sclution

(¥ree from oarbonate) ten tiros with reshly del>nised water.
1 Reagants foz}ha_ﬁ&icmim# n_of _serup.loucine—goi-re Lep{:’r&atq?_;'l:h’
Tho resgants for this detercination wero thnse onntained ;n

ths ~ioahemicsl Test Corbinetion Kit obtained froe the Biochemic'}

Department of Poehringer Warnheim Gobh., The set contained the

following reagentc.

a FPhosphate buffer v 7.2,

The contort ¢* thn hattle labslled 1 was dissolved in 100m1
redistilled waicr as directed. It contained 100 phosphate bufTor
St sl .2.

b Leusipe-p-nitranilide.
The c.t ent of ;ottle 2 was disscolved in 3,5:%) g¢sthancl to

e & solurtion oontairing 25 leuoine-p-nitranilide whioh keaps

for six months at shout 4 °C,
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1 _
sagont for the deteminction of serum phosphate

L

The method of King, .~ " was used in this deter .ine
wwolved €8 use of tle foulliowing reagents.
a Alxalino bufi'er a/10. '

6.36gn of sodiuc cerbonate enhyiroar in? 3.36mm of ondium
bioarbonste ricre dissclved in weter and mara up to 1 ldere.
b 2o0id bugfer =/20 -
21.0gz of citsdo acid orystals and 1880) 1/y scasus Yoheids
ware pixed and made up to 50Qrl witk Alstilled water. The pH w=ms
adjusted to 4.9 with }/1 HC1 or K/1 NalH if neoessafry. It was |

preserved with a 1i ttle chlorofore and stord st J&nﬂt

| ¢ Substrate n/100.
2.18gm ddsodiun phenyl phosphata was dissolyed in distilled
water and mede up to 1 Yitrc. Tt was preserved with chleruforc
and ctered at 44°C.

4 Tertrate, =/l

15.0gz tertnris noid, anslar, was diszsolved in atout 7Oxl

mater. 18.501 of 1Gi.NxQl was added and the pH. adjuated t?‘ﬁg_ﬁ.
T selution was 'hen rade up te 100m] with mare diztillod wtor
‘ .pmorved with chlarefom.
1 ol da .

~ Both %% and 25 HaGll waro prepared,

(). P

L _Dedl
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- =i .
|
g tluf cynnlde ..*" s

- - 1Y e
2.Lgr =f 80lid was dissolved in 1COMl of =alduts

O.lz of ptwnol was disaclved ir 100nl ¢f sals
to ‘makala wolution of 1.Ong/bl.

Low ard High morking stsndards centiinins qiﬁgj L
per =l were preoared anl stored at ¢ ¢,
« Beagenes for th! detsrvinatior of o1& LAl cupla.

The method of Prwsll, desorived Ly Varley (1962) we

the reagents were those given by Varley.
a(1) Diase reagent: 'A'

1.0msulphanilic acid was disaclved ir 15ml af ccme.

end ssqe yp *0 One litre with distt)led watar.
(44) Jfiny rmusegt:'B’
A of sl ~itr.ta was ddsanlvsd in :ﬂi a
ta gy & 0,58 polods m.
Sl of sagmet ‘A wia slded te 0.15a0
§ Sliiee wa Alge pevsst Oy

_J'




-
= = e e et — e

v -

":._':?t'*'___ 'r AN

10gm sodiun bonsoate and 10gm urea wers dis
l - . in -
ar wal.l.“) t? 10921- ?he ﬂqn_’t-i-en Ml ‘!ﬂ_ "'. B 3

o

N
,:gtorej at + 4°C. N\

T ndaz

L

C.290gn mothyl red was dissclved in zlwcgial scetic :'F',-]

mada up to 1GOel.

(11) Forkinz standsrd. :
S.0nl1 glacial acetic ecid was mdded o 1.00ml of Ef.;t}" I_:.

dard. To this sclution was added 1li.4me sodium acciate erd the

wclure nade up %o one litre with weter. The plf was adjuated E-‘
L.63.

e

The roagents used in t:is mork ware t)ose usei by Dole{185€)

]
ard Loroh ard Gey. (196¢€).

8 Kra*s phoaphate buffer pH 7.4 ca’ * a}.

This phosphs (s buffer wag praparod f s the mxﬁ
aolutions;
Tha & lution eontatlned 9 of salt pa
ot karide 3,355 (0 15s)
3 "I: 11.5% of salt por litre of snluty

P
L8

a2l ;_l‘l'.t .




I |

| @51) Nagnesium aulﬁh_e_?&__}_.ia_ﬁuimw'

gh of salt per litre of solutiwii:

It conteined 33.8

(Iv) 0.24 phosohate buffer rd 7.u
17 .8gr NegﬂPou.?.’HzO was dissolved in 200] MYC1 and diluted

to 1 litre with distilled water.

Xrebs phosphate buffer va3 obtained by mixing the above
golutions in the given proportions.

100 parts »f solution I

L n 1" U 11
1part " "
20 parts " . Iv
£ Xrel's phosphate buffer (BEL;&;QM)-QMME

0,04 =lugoge.

This was prapared by disaclving 7,29 pslucose irn 1 latro oil

1ob's phosphat3 buffer.

c RIE rag 3: O[] W L Et'»l! Q

"M . 15 a mixture < isopropyl aloohol, n-heptsne and YSulphurio
acid in the proportisn- 40:10:1.
d Titration [ SARTY RS

(i) St ek thys 1 biuvo
.l thyal Dlue wps dissolvod in het water asd made up to

160el.
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(1i) Jorking thymol blue.
‘- 1 g W t
N The stock thymol blue reagent was diluted 10 tizcs wath

r<distilled ethanol.
o 4lkali. evproxinately 0.01E% sodiup hydpogide.

This was prepared by I%TX_I' dilution of » saturated sodiuc
hydroxide solutdion with carhon dioxide rree Aisiilled water.

The elkali was protectod with a sode lime column stored in a 8511
reservoir mounted abeove & 0.100cc. burattoe,

| © Palmitio acid stendard.

265.ung palmitic acid was dirsolved in 10021 r-neptans t°

give & solution contnining 10weq./litre. This soluti“n wes st ped

at -ISOC to minimize oveporstien. .sprd serial dilutions of it "ere

usually used along with each cxperirent,
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CHAPTER THREE

WBTHODS

13
aration of inooulum oontalning par tiged red blooa €G-~

The permeitised inooulum used in this mwork alwaye contained

13 inown amount of parasites. Tn the oase of Plssmodlum porghed,
the inooulum was propared to oontain approxmately > million
parssitized red blood oells per ml of {noculur wisle the Plasmodiur
gallinaceun {nooulum always oontained about 50 million parasaitised
blood oells per ml. This was done by first finding the percentage
parasitemia of the infooted blood and then the red blood cell oount.
The blood was then diluted mith isotonioc saline in the proportions
indiocated by botb doterminations.
a Detespingtion of ® parasiteris.

Tbe method used was that suggested by Marshall et.al. (19102)
in which the nusber of parasit! sed red blood oells out of 200
sod blood cells was found b) exazining a thin fila of the blood
propared as desoribed below.
i  Preperaticpand stainioe a thin blood filp.

The method used wss that of Blaoklock and Souttmwell (1969)

in whioh a drop of blood was plaoced near oné end of a olean »lide
shich was laid f1at on a teble, Steadying thw elide with the left
foreficgor and thuxb at the end remote from the drop of blood,

another slide, the spruvader, wes held at an sngle, up againat that

edge of tho drcp whioh was nearest the ocenter of tho slide;
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the blood will mn along the back of the apreader's edge and the
apreader was then pushed tovards the other and of the sYide with

T™ho spreader had both ooryai: broken

" e smooth steady movement.

's

off, so that the rosultent £ilm was narrowér than ‘ps 8lide On

whioh it was spread. The drop of bloocd to be spresd van usually

so seell that the filo would terminste, well befcre reaching the

end of the slide, in drawn-out teils.

(11) Stedpipz blogd film with Leishpap's stein.

With the eid of a pipette, enough lLelsiman's atain just to

he slide; after about 15 seconds

oovor the film was dropped on t
dded and wixed.

ffored water ms atein wabd a

twice es many drops of bu
tain for about ten minutes the

After the slide hed bean lof't to s

stein was rapidly waghed off by {looding i1t with neutral water.
It was then allowed to dry in an upright position. The dry filn
was exacinad under a drop of immersion oil.

b Deterninstion of tpe red blood oell oount.
ibad by Baker et. al. (1957) was vsed

In tids methed, a drop of
5 mark (or
T"he mouth

The haemccytometer dosor
to determine the red blood oell oount.
blood from tho pool of bicod was sucked up to thw 0.
s1ightly beyond it) on the red blood cell pipetted.
piace of the pipstte was olosed and exoass blood was wiped awny
from the outsido of the pdpette. If the blood was beyond the 0.5
mark, the oxcers wa3 removed by touohing the tip gently against tiw
hack of the hand till the blood was oxaotly at the (.5 mark,
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A spall bubble of air was drewn into the oapillary and {m-odistely

the diluting fluid was suoked up to tho 101 mark, roat

| pipette vigorously gll tho timo to mix blood end solution thoroughly -

IFr After mixing for sbout & sinute ebout a quarter of tho content wee
blown out so as to remove the purs diluting £luid in the 8 e,

Tho glass bsra oOn either side of the oY 1ting ohmcber were
motstoned with the tip of the finger and the coverclip firoly
pressed down on them so that a series ¢ concentrioelly arranged
rings, (Newton's 1ings) wos soen. The tip of tho pipotte was
quiockly, but gently placed on to the surface of the counting plat-
form wbore it projeotod beyond the ooverglass. A srall aoount of
the solution flowed undor tho ooverglass. The platfore sbould bo
covored but if the £luid flowod ovor tho edgo of the ohasbor, OT
if bubbles of sir appeared in it, the slide was washod up, 4riod
and the prooess repeated.

As soon 63 the colls had sottlod down (that 48 after about
two miputea) tho oount was mado as tho ruldngs and the oclls wore
thon in tho same plane. If tho distribution of the oolls was not
umiform whon obzerved umder tho low power cbjeotive, tha oounting

ohazbor sas oloaned and f411ed again. Tho miorvsoope should bo
horisontal.

The toir) nuabor of o0olls in eirhty small squaros using tho
hi;gh pewer objoctivo, wan asountod. Cella on thd upper line and
t side of eaoh square wore imoluded in ths ocunt for tiat squarv.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- P

ab
The nuzber of o0alls per oubio sillilitre of blood was ob taiped by

faotos. wWidchin
. opultiplying the total oount in eighty squares by 8

ion
I Tho factor W85 obtained from tho calculst

this oaso was 10,000.

below,
loujgtions Dy
The depth of oach chamber =30
_];_‘ ﬂQom.
*1 ou.mm.
.", Volumo of ono square = 7000
1l  ou.m.
Tetal volumo ocountod = 80 x L000

g ou.zt. in
If n is the numbor of oells in BO squaros, number per

Q00
diluted blood = N X &E(_)_

Blood was diluted 200 timos.

wn x 2m
_‘. Totsl 00ll por ou.mm. =n X ~gp

_n x 10,000/ou .

=Nn2x IOL/ou '~ I

2. Inooulation of gxporimental enimeds

Mico weigiing betm:on 18 anpd 25gn were injeotod intra-

psritonoally wiiis O.Zml of infootod blood sontaining about

5 million peras!tisod blood cells por ml. This was oonsidored

sul tablo for produocing en infootion in wmioco used for

ohemothoapaontio studies (Jaoobs ot.al., 1963).
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ys-01d ohioks were inooulatad intravenously through the

Ngular voin with about C.5m1 of an inooulum oontaining S2 nillion
perasitized red blood cells per ml. (Coatney et.al. 1953).

Met of dru YePDAr -

"

a. Preparatiop of solutions cf standsrd anticelayials.
Aquecus solutions of oaoh of the antimalarial druge esployed

were propared fresh weekly in C.OINHE]l and stored at 200 using the
method of Jaoobs. ot. al. (1963).

- b. Prepafntion of drugs fyom the looal plant coterials.
(1) Traditional pethod of proparation of Arugs
Troditionally most horbel druga are prepared by boiling

the oozponents in enough wator to cover tho materlials. The
cooking pot whioh treditionally ia a olay pot with a narruw neck
and a 1id 160 never removed Cram tho fivre place. It 15 replaced
on the fire plaoce after each oooking so as to keep t!® oontont
hot and pérhaps provent spoilazo. MHoro water is usually sdded
to the drug ae of'ten ss nsceszsry to keep tha oamponenta ocon—
stantly subeerged in wateyr., This method makes it difficult to
ostizato what quantity of water ia used to prepare a partioular
amount of druil plant.

In order to fim an approximate idea of the weight of drug

plants usad, ten saiket samplos waie hought and weigiwd in saoh
888 and the averrge weight was found. From this weight reomm~
for an adult man the oquivalsnt weight for mioa weighing
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about 20@ war onloulated, S
The approxioate weight of pluntmtnﬁa‘ilt e

_ o 3 S
1 Morinda lucida - leaves 540gn por 1000 o LN

2 nsadirachts i-'oca - laivis 320e@ " " "

" ¢ n

J ilstoria boomi - lsnvus 100gm
4 Enantir orlorants - bari:

S Hixture A
a, Asedirachtn inidca - leaves

b, " " = bark

¢, Cyrbopogori ecitratus - laavop
d, Carica papays - luaves
¢, ¥angifera indioa - bari..
All boiled in 2 litree of watur,
6 ¥ixture B
a, Morinde lucidn -~ lesvos
b, lzodrachta indica - duaven
1‘* - * = brrhk
4 ,Il.i.nt-.am-.n'. chl ri t, - har
o, Cariea par-ys - losves
7= '._;_i.l._*,_-: sitritus - leavoes
Mengbfure Lidies - hnri
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S

8 _\___._%t’_’_'_‘..di;._ 7 s 2 .Pg_ g
a1, (1962) was used to pi-zare WAt

mhe rothod ~ Ters ot.r

e .r;
- " - ‘ nﬂr I f. -|
extract ar ths verioug riant asterizle. In t'da c At o

tarial was aarcoratod ail hnj.j.lﬁ.~ '_

froshly colleetnd plant me
ifter filtration, the wa

i
“I .:ihmt 2.5 1itrur ol

o,

Loy Cor lhour.

D

temtid under redvecd pr saurd %0 A E

aytract was Ll.0n ¢ mean

r d41lsted to
volure, usurlly about ootel. This concontreie 3= A 1lete

reguirad strongth boelare usé. | :
Mathod J1I >
| Preperation and uiX ti n of water solubla components.
- § o & A

| Weter sxtract of Ormig plents proparcd as Aescribed sarlier

- o -y NSRS
® 3 & wret d int, dta roet Crectisns usdng the o¥ti~d deacribed

RN 1 [

The concsniratod water ytract was =ade acidip "'-“‘h_ ﬁm_

anl femcifntaly sxtractod hy shakfn. With 2 Perticna ot Fet cthor

“his wil] remove oil, fl‘llﬂu

(‘”0-300) in a soparetins funnal.

o gt 6 1urine mati,r. Tho pet atvher is Evandratid wley w00

pressure and the rosiduo chtasined constditute wrtrant 1.

The squotus 22l aolution Jaft ¢fter *a Tot sther ertrectise

s extraate] with two portions of uﬂanrmm

r r-l
-L“_-'. wmm pixturs (5:2 wolWa by vm\'nl T. & ol
shlorofore- 21 axtreots werw oonbindd anl avaparaued

1 '_ r‘.__. - I

m*mm\mﬁ I""' ra.

LA
SR

F D



-73 -

o residue nbtainud constitutes fraction IT and should centain

¥

slycosidca ond wo.ldy basic alksloids.

| . B oBlH
“he acusous raid aclution lel't ir bosifi.* by add A

2% solutisn of o oniue hydroxido Arop by drop until thy 59!

L Bt
15 distirotly all;2lin:. The stroni: beso is rx‘tmo“ﬁ&ﬁ-"ﬂﬂ

|
ohloroform. "‘he r-siduu aiter distillaticn oonstitutos f{ii 296
pueter—

end shiuld e>st :3in Liasio slkerloids.

| T amsonicodl seluticn left ie (iltercei Chiough mﬁﬂnﬁ_‘ --"L"
, Tilter prper usine vicnun. Tho oloar filtrate is acidified witn
diluta HC1l end mry contain some quari'tans elkslaoids,

| 4. 2stimation of sorun total protein.

The biuret rothod of Kins: Adesoribed by Verley (1962) wds uscd.

To 0.1nl >f oseh svru~ ruwmple ip a tost 4ube, 2.921 '.ﬂ.f_.!'hl_ 1,
tddod. ‘lagh teet soluticn was prepmyvd in triplicate. To aach to
tubt and to a blsnk ecnt-dnine 3nl of 3istillsd wawer, =1 of
mirddng dbluret rog et gea sdded. (11 tuded wera insudbatcd in a
vator heth st 37°C rer 10 minates. The aptical Aunalty =€ ano!
oolution was re-A4 4n pn IF6N0 Spuotrephotomatar at ?.‘“”‘@'- sott j‘.-—.‘

) instrumint p4 vors #ELl the hlank.

a protein omeantration in /100 w1 wes Tead Cre *F“‘ Canldh

» Praparsd an lupambed balew.
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Proparstion of a standard curvo for pidtein. N
' A staniard curve for protein wns rroparcd usind

o reconstitutsd human serun protaip. The contont of the

5

Aissolved in 271 of distilled water to give & schHoJ\" indrs

7.10c soru- proteins por 100ml aolution. “ovorel Mm -"'

I m_
rea.
.- s y I‘-’

solution serv mede and cach dilution was truatsd 3 th biure

iy

cs in the caso with thu sorun samples. “he optieal decns

plotted agrinst thy q'-ncor traticns o the proteine te o\‘!‘ta&-?

atendard nrotein- ourve, (Fig 1)
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I i iadiﬂultiﬂl of the netnods of Enilly (
.al ( 1960) wea ured tc fractionate the alrul r;-o'hn:!
Zup ir strivs of 3.5¢@ wide .;ui ' -

colution ard nnrtiqm dried 1

ﬂﬁfmntum;lhic papas
rore T5rst noistored witn Baf " r
veyurs hefTors Lhe EolUN sapole war mﬂiﬂﬁ. -!—*4 3

r

gm0 dry filte:

sorur was spplicd to the vapsr -ath o smooth-tipped

.~ ecure toiar toksr not to sereteh gh. mri-ce of the papor. 4 = . :
: o

of aprlication war usuclly &bt nid-1ay f asoh strdp llﬂ M_ b i

clear cf both eédros of v © PORET 7Y 7 to fen

The strips ware then nut in- . <o 3leet= haritic tenk aﬂ!ch
I

: an previsusly baen rill, A ik hWutfTor eslu*tan auch thet the
|

levals af PufTor oh creh opd o tha ririzs yes woual in orTier ¢~

avodAd syphoning of solutich iy a2 "no ond to tha other, Ib!or%q!l!-__

cotton waol was used to om0 the buffis Sulytlen on sither

of gech Luffer ¢ moerts nt.

Whan the papurs word Bet, Wh Tant s coverad witli & :iﬂs
. Ll

@nysr on dnich Sces ~ildeony pressd haa bagi 4PN IS L0 EAk ,1;:'.}' tan’
adr-td Rt, T ves necomeary to provant eepparatios ___ 1 _J]"'_-
3 #)i monae the oaroartTEsire. nf thpe m;ﬁ,t.!. i Ay

I:.'. L N

o ST 'ﬂlr-uuh-lﬁ-n' it et

“-ﬂ-.l
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A inﬁiﬂmtinn of the nethols of Haﬂlr #355;

ot.al, (1940) w»8 ured tc ‘rictionnte the serum 9!%‘1: s,

saptopraphic paps Jum in siri=s of 3.9e= ide e.nd'

sre Pirat poistoned with wy' ¢ sulution apd pnrﬂucm iried botweer

e

- ]
oUT g y i""""?#. 1l

Ry i L I-_ll

ta, Ary filter jpeywrs bifors rig 93N mi-.-'l na
sarur was spplied to tho papor with muaﬂi-ﬂgpud' fd.‘ -..,-,

ear, being talen nol to amretoh t! - surt cu ~f the paper. Th "n ne

of application waz usuclly about mil=va7 of opoh strip -ll'.'ﬂ Iﬁ ‘;t.f'_ah_

elear of both edrus of L0 pePeET 'y 7 &4 il I

The strips ware then nut in™s L5 aluutrﬂﬂhuﬂtiq*-'-ﬁan-:-‘*_

ani previously boep rill? Sk hurt oy ealutitn sheh thet tha

fevels of tuffer at opch end of tha ctrips wars soual irn ordsr f=

avoid syphoning of solution fr-m rmo end to tha other, ‘B3t

cotton #r0) sam used to con ot *he butf - enlution on vith n{ ¢

of each buffar emmpertron’.

Fhen thy pepars e Bug, th tame & coverad A glass
oy .

cavar on widoh scs. =ilicond fFrunse han hoo l‘l’fnﬁﬂl to rake The

.

r-tiyht. Thi. was necunthary to previnh Geoparaclfs af tha _.'--'4_1:

8 this *411 « wnee tho osmeentratis of tha T ofier st ean:
|
rrich of 1200 por oo
[ SRR




"l

ty. fraoticnation the strips mure dri 4 in & . Yo

.

Bout 110°C for 20 minutes +n rendor the proteins inac 1{? |r"=1_--

j ncro stainod in amide black stain for about 10 ‘c‘ 20 1

.:-"- "8 excess dyc was washed off with many changes of ﬂ“““ -

1
mixture until the boek-rround w28 as cloon o= posidle, -

The strips wero (Jvied i» 2l¢, The ocolonead ondg o %
the protein "ractions wer: c;ut Fo atedps of 0,Scr and tl'u"’-.“"-r'
5wl of the clutin.: goluticr, ovir tro hurs. Tha spiiodl 48 ,:""_-r_g'."
of the ¢luont wore read at 620 m/u on spootropha! satir SPE , "_»,.
the rendings worg plotted weainst the distarc . oF dach snlz'i '.':

obtein a curvy from rideoh tho r.letive v luoc of Tha f mdl,si'?, o8
I
o

ba obtained. £ typleal vxempls of 4 curve obteined tr & b in

3 T
Pig 2.. The =ba-lute wvalus cnn o ot tadpsd :-ag tlde wilue and the
vesun of the tatel proteir in tho gserus,
& Bstiegtdam of samgy Jueas:
thiz wes doetomeing! by using tlm notiid o elsm | *1‘:}

The bartua hydrcatds and sino aulphate salutions jirwy

Augaribed in chent oo twd wory fMirst tustidl ax .‘Ftllﬂ]. o
1

‘- 504
.I— o m Naaie, 5-1 zipo aulp!nt,,, ]_ﬁ! el ane dyo
ﬂ'- e H‘ﬂll\laln wore odded. Thia sdxtur:

g x

.-.-—...-mul..
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Usuallv this required about 4.7 to k.cmwl. IT tho tiir~tien ins
outside thtso limits, th. stronger sclutior was usuelly adjusted.
wap fngtenes if' the Btro wee lusg than 4.7c1, the biriun hydroxdide
galuts ~n was strensor and the ocneentraticn factor =ar ?_;_;1%; Thia
frot.r »,.56 nultiplid by the total volumo eof bariuw: pfluti~n te

be adjust 2 and the difference dotseen thde calculatnrd rfzul® wnd
the aotusl volirme of the bradum solvtisn rupresuntod the amourss of
water tu be added.

And 4T tho titro a8 oweter than L.8:]1, ‘h# oonoon tietion
factor was %%— and tids was eprlicd to t'« total volumo of the
sinc sulgyhate solution L0 ozloulato tha tmount of water toc be adled
= “‘mm this had bous. staniariiged thon to 0.2rl zerum in a
21 hoavy wallad ocantrifuge ‘vie, 3.0m1 watur and Q.42l barius
hydroxids reage..* eddod, wix,d thor mghly and sllowed to stanrd
fci sbeut ~nu vinats or until the solution turned brewn. Then
0.521 ziro sulphat. zo0luti.n waa addaed, cixed wnll and allovad to
atand for at 1.uet t®C -inctes Loforv 1+ wans contrifuged for 18
cdnutes at 2000

2ml of tho clear rupermatent flul? ras pipettod into & tulick-
walled tuzt tun =ith orver. To this sclution, leleneper esulphate

srlution was 2244 ant waed. Tho tudbe was them pluced 4n a

Botding water bath for 10 eiratos,

4 Blank of 251 water ard 20l of warkleg stacdan? sugss solu-
re alsn treated like th svpernatant,
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The tubee mere oooled thoroughly in ioe. I1ml of oolour
reagent was added to eaoh tube, mixed and left to stand [Gr at
leaet two minutes after whioh it was diluted to 25@l witih wmater.

The absorbance in the SP600 at 49aa/u was read setting *ho instrument

at zero with the blank.

Caloulationp.

Conoentretion of standard x reading of = gluoccse z&/100ml.
Reading of' standard uaknown

Standard contalring 100mg per 100ml was always used. A stendard
ourve was also prepared using serial dilutions of the standard
gluoose 83 shown in th figure. (Fig. !

Batication of sorum glutarmic pyruvate transaminase (GPT).
The method of Reitman and Prankel {1957) was uaed.

Principle.
The mathod is basod on the prinsiple that tihds ensywe oatalyses

the reaotion.

I-Alaning + 20xoglutarate

ﬂ
t —o

L-glutamate + pyruvate.

The pyTuvate produced reazots with 2:4-dinmitrophenyl
hydrasine to produce an intensaly ooloured hydresone on the addition
of sodiue hydroxide. Monsurenment of optioasl density at 505em

provides s measurc cf ensyne aotivity whon campared with a standard

sTeph,
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The pracedurs was that inoluded dn the T &

sagent Yt for this ensyme det-rmination. Wland mpoc &

F
separated incedintely and far oech si=u papay i twe =ois

- werd> properad &s follows.

T R V.
Buf/orad substrato | ¥.ael
ZoTum l c.2zc1 | -
Mixed, incu~rt .1 i asater 'oth at 177 tor ’
3¢ riuutns
! 24 Ainitranhon, T nvdrasine reasert I Irl I3l
Sarm i[ - .1
I Mixed and inew a%°d fer 2 wirules coymw.
Q4 anMum Foliosido solutian 10m) | 1Qr1.

Yaxod pel 2dlowed to rtard far 1A piputns I :
tfter whi-' .0, war . =n et 5C./un agrdnst
2 water ti k.

- & ctn SO — s

“-1‘ ﬂ.‘

N N 3 O pERA tiO" A, .
Reven tubus we G prepured as rallome:;

-

lln l"lt-ﬂ} {'llﬂ'?t’an'lhrﬂ ‘ Suhptirate

el L Al 001
. qrg"

0.?" |_r
11 :

J-«,.-
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1 and inouduted at F—?-’Q

Tho solutions morg rixe '

- ) sinutes; apd o =ach tube Jml of 2. L-w'tromﬂh rozir

ror a furthcy 20 mi

-
g

resgent wir o171, aix.d and incubatod

1 of .40 KeM was added and mixed. qfter adlowing the t ;.”
densitivs of cach *m

- AL

to g+-nd for 10 pinuter the opticol

_|
in a lon coll werd resd.

against a vator plank at 505m=

Frop the optiin) densitios obt-ined a steninrd curve for

Ppom this ourve, the - Tz

reagruts in the set was plotted.

af 2T in tha test sapplog Wary rasd Fig &

g RBptization of E'uggg?mtguﬂs.
m:mmln - I

Phosphatasas orv ansymes which ocatnlise tho hyﬂﬂ]yﬁj::g"

~ ponophosphorie st ”He!s'

o e S

a3 andtim Pyl : ,
phosnhate . RS ?T'
1

of phospiateses ard cremnonly -!ﬁ.dam in -aé_ﬁ.,

ntaso shoving caxisun BO*tivity n,t pH ‘;.1.

Two typas

ar. alkeline phospl
014 phosphatesus with maxinu sotivity absus il 5

ac
&

'r'r ﬂ’thﬂﬂﬂlﬁmmy Uﬂﬂhﬂt‘fxﬂ- -'_"LI

S .

h
1—.1 L &

g, 4n ¢ndch Mseldun phasisl prosphata e ' rolysed by

eV

k4

: 1 — :
o (10ting ss a cxtalyst =
I -
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Tha acount oI plwnol or phesphate 8C )iberated moy DO tak.a g @
messure of the arount of Cr/7me pragent.

L, amino prensazon€ forms a rud quinone with phenol in the
prcs-nco ef &n alkaline oxidising agent et pi 10.. ahid potassium
rurricyonide. The optiocal donoity of th2 zolution is then roed
at 510/u. The rogaunis do not roect o Wby Soruw proteins ard
ragoval nf the lutties is theroford URNOC2358:TY.

i -nline vhospnatase
Preccdurs for satiration of ealkalino vhoosons

i L 3 i & unu d—: ﬂ
lﬂnt t‘ut'll --ru 1L L n

thorouchly in the proportions indieated in the ‘nbls.

,—F—-'—"-—-—-ﬂ".._.-u—vf —
: ' 3tandards | Ctan-
' dearld
wuet | Mlapr b Low |3 gh] Hlenk
| i
] | 5 !
1.011.0 1.0
Mxaline buffer 1 i. 1.0 3 |
3 1.0 - -
Sube‘rute I 1.0 |
o atilim) water \‘ -
Lov standarl phurol 'y ‘
H.h " f I 2l
Sediu: hydroxide 0.0 -
Jroubst Lert and blens :
at 37°C ror 3 =3 tlue ‘
8ot §T |
‘ [ ]
Imnbnt,H tgst and blare
at 37 C 15 15 cimutis

eudsigy hyiraxdide 0,50 2.t}

|
utt carhonata 1.2

tno-pherarone 1.0
i forvsiasvaiido l 1.0

..-—‘_-'-'-.-._-__ ——
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o The pink oolours which dov3lopud wero cocpar:l B

ueing tho appropriaty blark to set. to soro.

: tion.

0.01(0.03) x 100,
teat roniine x 0.1

e

stendard 1 dirg

— teat vreeding X 16{ or 30) Kir;:—-ﬂ;:gﬂht'iq.‘r urit
standard reading por .

¥ -n 11
The King-Arcstrons wdt is the azourt of oncglwe whioh wi
) ¢ > Of
got f£res log of phen~l in tho siven time under thi conddtions
tho tost. Thic timo 18 15 pinutos as prlO.S for Jkalino

ni5 .
phcaphstam rhiln 1t i{s one hour for aoid phiosplictose at pii5.0

9 Bstimation of gorss lougine omino poptideae (LP).

Erinoiple.

The detorzination of luueind amdne paptidaso activity
(LAP) in hucnn serum is coneidernd aupfrior to 0ld“r Tathodd,

liko tlio oseny ~f clkaline rhnsphetzso, o8 tha Jifidrential

dlagnoeis of Joundics.

Poptidasor hydrolysc terminal peptido bonda. Unliko tho
proteinnscas they Ao not attrok native protoirs. Their suhstratos
aro di-end polypapiidos. Peptidasos ocn hoe aubdivided aoccording
to thoir substrates into dipeptidasea, azinopeptidases and

?ﬂarboxypeptidna. 8. Aninopruptidacus hydrolyas paptidos oontafning
~ free terminel amino groups.

I
In the .=thod used, tho onsyce ip wade te wch on 1*ucine-

nilido in a buffer solution pii 7.2.
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I Tho mothod ¥hioh acoompsnied the LAP roagont of Biooncmioa

' Tost Coabination obtained from BoohripgeT Manneip Gph, Was usod.

up a8 shown bolow. Solution

IIn tiis mothod test tubos were set

e buffer at PX 7.2 while soluticn two is tho

one is tho phosphat

s tho svbatrai® in thia oaso.

louoine-p-nitranil jdo solution, that i

sons to buffer) and 0.lml

Into oaoh tost tube 3m). of solution one (pho

wora added, cdxod and inoubated in &

of Bolution two (Bubatrato)

wator bath at 2500 for S5 minutes. Thon 0.1r1 of tho sorum samle

wos addod and mixod. Tho optigel donoity of this mixturo was road

irmodiatoly et 405/¥m, and rooorded 8s By- Aftor oxaotly 30 minutes

inoubation st 25°c , tho optioal denslly was ogain reed and reoorded

The differonco batwoen both is DB .

difforenoes abovo 0.600, tho serem was

an 32.

With optioal donaity
diluted ton times with phyuulo;r’.oal salino. Tho result should

bo multipliod by 10.

Caloulastion.

LAP aotivity of tho onsywo {s obtained fram a table supplied

#ith the reagente or oaloulatod as bolow.

- B .
32 1 AR

18 x /AR = aU/ol.
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Bildi rubin: reacts with l1asatized sulphupilic goid to ICrm
tits red oclour:d azcbilirubin. In acuveous soluticns only oor—
JuBavsd tilirubin (dircot 11liruidn) roeets. ¥Whan hendoate-urea
i3 nddad, 0l1 thp }ilirubin {oonjugsted and frie) react.

Yothyl rcd (2.%0g por litro at pi 4.62 in aoeteit buffar)
i3 used ns a standanl. Tho colour of this zolutian acourateoly
matehas the ocolour obtained whon 0.016g;; of bilirubin is treated
i th tho ddazo reapunt in a fipal yolume of Lml,

Procodure.

Tha ~atnod uci? is that of 2owell Acseribed bv Varlay (1962).

Intn 4 sota of tost tubes thy fellovinr =olutions prepared

as described carlioer weru aoddod,

Total | Conjugatad

= LY “__'i'-_n‘at __| 8Blank | - st ElE*f_ i
5"':1‘118 Oo’b Oo)& Ooh edbu:l.
diazo ragent b o2 | - .2 -l
diezo blank, - 0.2 - 0.2m)
benzspatc-urva snlu‘l.m b A S | - ﬁ -al
2fatilled wetor - m =u)f 3.0 3.401 L

— —

O e ——

Tho solhtions wort mixed snd allowed +0 stani a4t roonm
tazipdrature ‘ar 10 sivntus nd tledr optloel dvnsities viyrv read

13203/1.: url s ho uppropriato klink to set the spoctrophoto-
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™he optienl deornity of tho sterdard . thyl 2 golutie

. e . A N
an also ron? using distilled wator to set the hﬂfﬂmm*&? arn.

hlbnlo tion. -

— 1
tost ronding x 0.0 x 1CGO

Standnrd reading ol :
— A.rf rgading X 4 DE per ol

St=nlar? rcadding
For values of over 10 pe - 1001, snallor gquantity of serim was

ur.d and tha amount af d.azoate-urva nolution (o1 diztildled m.ﬁor; ¥

wes ireroazrd acoordingly.

19. Batingtion of totnl lipidsand Cres-z!ty acid produced by
Plaspodia in 'in-vitro' systoms.

The method used in this Jdotermiration was 2 gorhinetion

of tho trohmdgques of Dole{17°56); Toroh and Gey,(1966); Cenedclla
(X95R) pna Cunelolls et. ml. (1969).
A AT smodig on.

2lood frnc. 30 to 40 norial mioce or parasitisud by

Plasmodium borphoi =e aollected by cardiae punture into Sml

L'
I

ringe ocrntrinim. u. w1 en'Uus edtrnte antiooagnldant and

. 411 pamesitized rdco wer: used buluna. ths Sth and €
| e

-

‘Oth{r °
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~ Thin saesrs weve priparod fraa th: infocted hlooh .-f_llt.
V. BN
stainod end counted to deterwin ©3c prreoniago peresitias ”'I‘

Potal rud cell counts wure elSa ostahlished. Jubhsequentl 5
< -
nrasitizod snd unpe-zzitirod bloo? wiure oomilraf'used at ; =

- 100Ng pe—rpdrmde o~ 10 ninutos af EO‘C. The plaspa was raifisy
F

~ and 118081133 and tho ooNs zerc rosuspandud * thi ortinal
I

volimo in KErobs phosplinte wtf.r (o8 7.4, Caz"ca'd tted). and
oontrifused asrin. This wasldng proodlecs wes Tipoutdd twice.

The washed onlls =wors then rususpondad in the " ar to @ |

specifdc pareaite M nzity or tote) rud o0l) ~-ta%  Bgquil volumes
of parssitizod or unparssitized col) suspensions and Xrob's

phoaphats buffar (contsinin, 0.0LLm rluoose) were added and mixe

Tho inoubnted 0011 suspensiens ¥y ihus C.022x with rozpiet to
| s
elucoao.
Al nucts of tha vuiaining rwols coll suspanasi.ons ir&p"z

reuoy?d for dotcmddi «tion of the prxX-lncuba’ion luvels n* b

" 'I.Qm ;’ipid ené Crvvu Ifittx noid .2 t}, . rMRin-iM P R ,_:..---- ....._.1..__-_:,_. :
"l.i;l ‘.'",.- ‘éod for Caur h'aurl at ﬂo.c 1d—ﬂl Shlﬂ!’..'n"-, #_‘Oml‘ )1 '

-~

Athdraun for 4 temiration ¢ total Lyid and freo fatty

I

‘f "‘“ . ﬁnﬂp‘ hours. S
I-
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i:tat&mugf_ﬁm.}im:mmmﬁ;! .

2

Aliquctgyof the wholu cell suspansion to ba an.lyzed for

total 1ipid rer: oxtracted ov synignt with 20 voluuod of Z2:1
Chlorofont - gethancl. % Chloroforr <c:ethanel oytructs Tord

™o tipdd extract was

Vot
thon werzed to ochout & C ard MNltercd.

an? tho total phosphohpid contant of the

gyoporatud o drvness
thod of DBassir (1971) in whdoh

rosiduo was detormined by the no
wan doterminud.

the 1ipid phosphorus

“h; residue wos first gissolved Xn 9.4 :1 perchlowic acid

tollnmed by Scl disti 1led water. T 0O€- O.ael oenovntroted

~ 1 of 0.Z5 nscorbic aoid werso

ammote ur 021vhiinia golution and

F added. The contents of Lho b hes wors mixod bY gentle shaldng

i and o0llowed to atend at rogr tempureturs Jer 20 dnutus. &

stand:itd phasphato solution of potatshum aihydroge:r: phosphate

(501 0, 2u¢P) mas wimil.rly “Fm vi. Tro oolouss of tne solutions

sqore rend in o oolorimetsr using rol f21ter and got#k:s &

water »link at soro.

ap, P por 1002) = Toading of Test * 0.2 = )0
4

Tomdling of Btandard O o

. =*igatd op_of VP4 from seap ellil

Frow ity nolds woo s e+ruetut Lo red onl’ suape sion

motion ©

|
M Trout at.ul. (1060) madifdartdar of “Inlo (1946)

PI‘I-'I'-'-' 1":-'1:‘ N ]
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hod, tc 28l T thd coll sugpension in & B85
) J

‘this met |
1anl " e4raoiion X~

shopperud tost tube 7es odded, with sasking,

| L0:10:1 vOolumo

n retioc
ture (iscpropenol, n-heptena ond 1M,80, in

and 4n) wat r uere < sntroduscd

by vnlume)}; thon 6al of n-heptaenc
L to Sel

~ynutos.
and +he mixture was ghaken fer ot loagct 2 manu

s pp p -\ LR ] 1“

' hurd.c
_§nutus with an enual o lume of 7.7 p r cint agquocus sulp

| 50Ce ajnutus.
jd. %ho *ub. 705 thn centritured 4k dpcut 0Cy for £ win
80 (‘. ! S " L ]
+ ,' ’-..
e thu 1a:% tubc whioh conteinu? 1al Jolu's v +i gration” Tixture, _

] of the washed aupters layer wes tronaforred and it =as than

: BG i 4
ti4ritia with Q.08 sodium nvdwaxdide whilo being ssiteted with

r - L) 1 3
stretm of nitrogon FRed d.14iv ~d to ths bott» of th> tubc with
a8

e fine glnsxk capillary. [he stroam of nitrogon should uxpel

oerbon dioxiA  Crom the aacpla and kusy tho tag phaes Fix A duri'n'g
titration. At erver -yollow ord-point wan epproachc™ th'
.0 8t _wgr wes intorrupted from tinmn te tip® for Jxaedrz td n of

the indicator gnleur in thn alecoholin plns®. Cocrl 13804 nf Tas

found  ssontial as the amd-point was Aifvdoult to 86 U 'r v™

1iehting. : I
“ho heplsny, laygrs Crop appropritto titration bl'nks and

) w coid stanisrds ware o'milerly wnshad pefory ©i e tion.
Borios of standards freshlyprupared daily and rangdng frm 59
00/ug palmitic acid por Mtre wore vsod for scapar! poM.,
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Determination of growth and infeotivity of Plasmodia_after

T —

oxposuro to drugs "in-witra'.
Verious methods gro uvsod for cultivetion o walarisl

parsaitos 'in-vitro'. Bach epooios réguires ita own variation

of the goneral nodium.

a. Cultivation of Plasmodium berghol in vitro.

A oombination and modification of to zothoda of Polot
and Berr, (1959, Tregger (1367) and Polet (1966) in which
parasitizod 0611s were suspondod in & nutriont modiue for

2%, hours feilod due to Joss of viability and extensive
heemolyeia. Tho method of Ricokman ot. al. (1968) was usod.
This involvoes tho inoubation of oitratod perssitised rod

blood ocolls with sooe gluooso in ecrow o8p bottles for

about 6 hours.

b, Cultivetion of Plasmodium gnlllnaQQuiedresi-ts

Tho mothod of Tavlor et. al. (19‘51) was used in tho

oultivation of Plasmcdium sallinsocousm.

Parnal Hi#2od blood was obtainod froa chicks with
approximal -1y o of thoir erythrooytoe parasitisod. The
blood wac diluted with isotoalc salino to oontain ebeut
10 x 10a perasitized 00lls por =), Ideally rockor—dilution

boats 1iko those dosoribod by Gioman et. al. (1966) should
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Doterwination of growth and jnfeotivity of Plasmodla after

Wﬂ tyn-~vitro'.
Varicus methods ore weod for oultivation ©

r palarial

parasitos ‘in-vitre’'. Baoh epooioa roguires 13 own variation

of ths gonoral modium.

I | e c.l}&ivation of Plasmoditun berehol in vitro.

\ oombinstion and modifioation of too mothods of Polot
and Barr, (1969, Trogger (1967) end Polot (1966) in which
parssitizod oells were suspondod in a nutriont modium for
21 hours feiled due to loss of viebility ond oxtensive
haerolyeis. Tho method of Rlecolman ot. al. (1968) was usod.
This involvos the inoubation of oitroted perasitised red

blood oells with sowo glu0080 in eorow oap bottles for

about 6 hours.

b, Cultivation of Plasmodium callinA0oiGedhevitre
The mothod of Taylor ot. al. (1951) mas usod 3n the

oultivation of EPleamodium gnllinacaum.

I Parasiized blood was obtainod from ohiocks with
spproxdmatoly GOR of their oxythrooytes parasitised. Tho

blood was dilutod with ipotonic salino to oontain about

10 x 108 perssitizod 0olls por #l. JYdoally rooker—dilution

boata llko thoso dosoribod by Giozan ot. al. (1966) should
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Ye used sz oontsincrs. In thoir abaenoe 251 ooniocl

flasks wore used. To eaoh sterile flask wore addod L.bml

-
ohioken blood, 0.lml of penioillin in isotonio saline to gve

) 21 of perasitised
5000 units of sodium penioillin G, and C.5ml pe

8 A s
ohick blood oontaining sbout 5 x 10  parssitized oells.

.0
The flasks wore then jnoubated et 3/ C for 6 hours with

gentle sbaling.

Two methods werv sugsestod for asssying kg g
parasiteas, Those were inooulation of san aliqucfi of the
oultures into susoceptible sirx-days old ohioks and dotormirdng
the period before detootion of parasitomis end seocondly by

direot -~amination of filme propsrod from the cultures flazks

at regular intervals.

In the f ormer mothed, C.iml of tho culture wRs 1nc-¢u13tad

into six-days o0ld white loghorm ohioks. Plood smears of the
ohioks were exspincd dsily beginning tho dey after

jnooulation and oontinuing until parasites waro detooted on

two oonsooutivi: days or if negative for 14 days.
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CHAPTBER. POUR .

Y EXPERIMBNTS AND HSSULTS
EXPERIMENTS AJD HBSULTS

foveatigatisn 1

Clinicel and bisohemical effects of
(a) Plaszodiun berabel in mice
(b) Blespediya £01llnacgud in ohioks .

Expgrigent 1a
] ] ice
Clinioel and biochemionl affaots of Plasgediun perghei in o

4
1

Jt has been shown that 6ll atrains of mice oro not equalily
susoeptible to infeotions with the blood forms of Plaagefium heraksi
and that the oourae of infeotion varles greatly Crax ons strain of
pnioe to another (Box et. al. 1954). It 4ia thereforo considored

aacontial to find out the oouraso of infection of thes avaelilable atrain

of Plogmodium berghei in the strain of white mouse (Musoulus apeoien)

supplied by the Pre—clinloal Anicel House of the University of Ibedan.

Progedyre
A atrein of Plaamodiup berghol which has been maintained for

acversl years by weokly blced pesesge in mice was uaed in thiy
experjrent.
Tnolva litters of mioo oonslating of at leagt S males gnd S

females ami weighing between 18 and 22gms wore sclected Cor thia

xperiment. Two littera were infected with 1 eillion parasitized
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CHAPTSR POUR !

ZXFSRIMENTS AlD RESULTS

Inveatigotian 1

Clinical and bi eschemical effocte of
(a) Blssmediim perchgd in mice
(b) Plegmediuc—sollipagouy in ohicks.

Bxporigept la
: 'a
Clirionl and biochemioal effeots of Blasgeddun barched in nice

It hee been ehawp that all strains of mioo are not oquaslly
sueceptible to infeotione with tha blood formwe of Plasredium hershei
and tihat tho o urec of infootion varies greatly ‘fran one straln of
mice to another (Box et. al. 1954). It ie therefore considored
oasontial to finid out the ocourse of infection of ths available astrein

of Plogmodiup herghei in tho struin of white mouse (Musculus epecies)
euppliod by tho Pre-clininal Anirsl Houee of thre Thidversity of Ibedan.

Progedurs
A etrain of Plasmodjur herghei whioh has beon raintained for

aevernl yesrs by woekly blced passage in mioce was used in thie

experiment.
Twelve llttora of niooc oonsieting of at leaat 5 malees and S

farales and weighing betweon 18 and 22gms were asleoted for thie

erimrent. Two litters wore infooted with 1 million pareeitised
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erythrooytes oontained in 0.2ml of an inoculun prepared iram an
infected donor mouse as described on page 66. Thess mice were usod
for dally deterninations of body temperature, parasitemias and red
blood cell ocounts using methods that have slready been Aesoribed in

detail in chapter three.

The other 10 ljitters were divided into & groups of $ mice.

Pour groups wero infeoted with 0.2m1 of the infeoted inocoulum widle

the other four groups were inoculated with norial mioe exythrocytes

contained in 0.2m1 incoulum. In grouping the mice, oars was taken

to ensure that the infeoted and uninfected groups had identioal com-

positions. On the day of inoculation and at two days interval, one

group of 5 mioe from the infected lot and a correaponding griup froo

the uninfeoted lot were zolooted. After their body terperature and

percentage paraesitomie hod bean determined, sll the 5 mice in eaoh
group were killed and their seres were pooled f'or the determination of
serum proteins; glutario pyruvate trenseninase GPT, leuoine-amire
peptidase, LAP and alkaline phosphatase; zerud dilirubin and senm

gluaose using methods that have alroady boen desoribed in detail in

chapter threo.
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orythrooytes oontained in 0.2ml of en inoculum preparca from an
infected donor mouse ae deecribed on page 66. Thesc mioe wore usod
for dadly doterminations of body temperature, paracitemia and red
blood oell counts using methcds that have already been deacribed in
detsil in ohepter three.

Tho other 10 litters were divided into 8 groupa of $ mioe.
Four groupas were infectad with 0.2m1 of the infeoted inooulum widle
the other four groups were inooculated with normal mice erythrooytes
conteined in 0.2ml inooulum. In grouping the mice, care was taken
to ensure that the infeoted and uninfected groups had identioal com-
poeiticns. On the day of inoculation and at twe days interval, ome
group of S mioe from the infeoted lot end a ocorrosponding griup from
the uninfected lot wore scleoted. After their body temperature and
percentage parasitemte hod bean deterwmined, all the $ mice in each
group were killed and their sera were pooled for the determination of
serum proteins; glutamio pyruvete transsminase GPT, leucine-amire
peptidaso, LAP and allaline phosphatose; serwd bilirubin and serm
glucose using moiliods that have already been deseribed in deteil in

chapter three
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erythreoytes contained in 0.2ml of sn inooulun prepared iTan an
infected donor mouse as deecribed on page €6. These mice were uased
for daily determinations of body temperature, paraslitemia and red
blood cell oounta using methods that have already been described in
detsil in ohepter three.

The other 10 litters were divided into 8 groups of S mice,
Four groupa were infected with 0.2l of the infocted inocoulum widle

the other four groups were inoculated with normAal mice orythrocytes

contained in C.2ml inooulum. In grouping the ndce, oare was taken

to ensure that the infected and uninfected groupe hed identical oom-

positions. On the day of inoculation and et two days intereml, ome

group of 9 mioce from the infeocted lot snd a oorresponding griup fram

the uninfected lot were rolentad. After thelr body temperunture and

porcentage paresiteriz hed teen determined, all the S mice in each
greup were killed and (heir aera were pooled for the determination of
serum proteins; glutamio pyruvate transaminsse GPT, leucine-amire
peptidase, LAP ond alkaline phosphetose; serun bilirubin snd serum

gluooee using mothods that heve already been deseribed in detail in
chapter threso.
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ultn.
2
The results of thsse exparinents are shown in tables la, 1b, <a
mia
and 2b. Tables la and 1b shcw the temporatuires, peroentago porasaita

5 moat!
snd RBC oounts in both sexes. The results aro oxpres ;ed as tho ooa

with their standerd deviations. Tables 1a and lb show that in both

sexes parssitemio progressed from the firat day after inoculation to

about the sixth doy when there was a decreassec in tke rate of inorease

of parasitemia. ¥ost of the mloe infeoted had died by the eight day

after inoculatien and those thet survived showed a drop in the level
of parasitemia.
With progress of paressitenia thero was a alight inorease in the

body tespersetures abovo normel andA a more or less continuous drop

with inoreased parasitemia. 'Whis finding campares favourably wmith

those reported by Jaoob-ot.al. (1963) and Welldo et. al (1966) who
have aleo observed a drop in the body temperature of mioce infooted
with Plaspodium borched -

Also with inorvoaecd parasitecia there was a otmtinuous fall in
the red blood oell count from sbout 8.27 x 106 red blood cell per cuce

on the first day of infection in the aale mioe to about 2.85 x 106

red bleyd ooll on the Bth day aftor inooulntion. This observation ie

aipilar to that roported by Zuokerman (1957) who showed that in most

rodents whioh rnucouzb to Plaamodium berghei infeoctions, mmrked anaemia

mj;ly preoaeds ond may prooipitato death.
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TABL2

L
Percentaso Parasitemia, Tewperaturc and e Rlo&iCelll
gount in pale miog infected with Elscmadiy ) bexshgd

F T blood cell
Percentage Tomperature | fod
Day No of rioce parasitemia i oF X _10%‘1!@ |
1 10 2.5 :_0.8 99.13_008
$ /8ob\ _0.8 6.8!&:_0058
3 10 20.3+ 6.6 9.2+ 1.3
L 10 38.94 i1.3 95.8+1.1 |5.19+0.81
5 8 5@ 9.3 1.6
6 6 65.5.47.3 R 3.55.4 0.4k
8 2 Wl. 74 2. -9, 2.85.0.51
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TABLE 1b

Percentsgo Parasitemia, Temperatyre ard Red Blend Cell
oount in fermale mice infected with Ple gmcdium berghed

by | oo atoe | Tomertage | Temerguiore | Red biegs ool
. e |
| 0 10 - °8.8+ 0.2 |8.82 + 0,72
1 10 2.8 +0.5 99.04 1.4

2 10 7.9+ 2.2 97.9+ 1.2 |7.35+.0.61
e R

L 9 45.94+ 6.2 94.9¢ 1.4 |5.52¢ 0.65
| s 5 58.44 5.3 9 .bs 0.9

3 5 69.6+ 6.4 4% 4,28+ 0.79
7 2 56.2.s 4.1 s T

8 2 50.7+ 5.5 94 3.68.+ 0.55
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Tables 28 and 2b show the results of tho effect of thka infectd on
' on sozs biochexioal values in the sonuc. Phe values Are exprvsaed

as tho mesn of I determinadéons with their stgadaru de viations. It
was obs=rved that as the level of parazitemia im regsed, tlere was
also an inoreaso in the levels of serum ensymes glutemic pyruvnte
transaminase and lsuoine amino peptidase There was & drop in seruz
gluoose levels. Yo markod chsnges were chaserved in the levels of
sorva alkoline phosphatase, bilirubin and total proteins but a marked

decrease in the albumin and a correeponding increase in the B-globulin

fraotiens wore observed. These findings aro sircilar to thoswu reported

by Sadun et.al. {396S) who have also obsorved inoroase in serum
glutanic pyruvate transeminase, decrease in serum gluoose and varie-
tiens in serue protein patterns in mice infeoted with Rlassedius

berghoi.

Concluaion

From the result disousaed, it has been shown that the occurae of

infeotion of the Plasmcdiwn berghoi aveilable in the white mioe supplied

is sirdiler to that reported by other workers. It ocan therefore be

oonsidored suiiavie for this study.

Also therv is no sex differonoe in the re2ponae of mioce to thia

infeotion.
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zho ef'feot o{ _Plas_modim}ﬂrghu _infeoti on :;, some biochoniocsl

e ——

valuos of serun oonstituents in ggle miog

_T_——r_———_T_——(__r
Mo of| % Parasi| Tozpora- Cluterdc pyr| Leucine

hioe | temia turo of |uvote trans-| amine
arinaso

0 |Noreal 5 -

lnreotedi 5

« | Normal 5 -

Infocted| 5 17.2.2.4 (56 a1.05(63.05:.3% | 6.7520.84 |0.93.:0.01[5 680,02 57.383.1 |6.0440.15 fu6.00 1 [20:5s12 |57 102

""W“'—‘_'T*—r——-—r—————JL —
#fforsl | 5 | - 19890:0.43125.39:0.20 | 4.88.0.43 | 0.66.0.02]6.310.13{ 132,621 | 6.15.40.03[53.20.5 7400 {2888 6
jrisgcted ) 55.531'9 %Jaa'n‘ 119\5.‘!0'55 hU.El}Oo?9 1.21_30-02

o R S B il 4,2120.18] 65.142.6 | 5.1240.11 [418.739 [21.00:3

6 |loreal | 5 BBLOB | 26.79:0.14 5.0340.26 | 0.5940.03(6.2240.02]118.641 .4

Infocted| & HI60.§:5.8 9,5 LBL, ‘81.6540.5& 16.32 08
| : i AFRI

6020_00“6 55'6-6‘8 17.5:1.6 8
fDlggA?ﬁ:HiEleSIGTO.RYBPzaQ)T.m 60.0'*‘1.8 i S‘Bl-‘o.m u.lﬂ.j 25'6ﬁ.1
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TABLE 2a

arinase

Ll ‘nioa bomin
Horwal 5
Infootod| 5
Normal 5

Infected| 5 p.22.4

_T'__—"ﬁ—"‘l———r-———#——-uiﬁ_% —

floreal 5

Infected| 5 [35.34.9

—F"_"‘*—-f-—'—-#—-——-{r-————

Norual

—t—

98 .86 +A2{25.6340.58

values of serun oonstituents in gals mico

T TR T e AT
bo of{ ® Parasi{ Tompere- [Clutanic pyr‘- leucine

turo oFf |uvote trans-

amine

L §540,12
BBY 0,14 |27.2)40.43 \ 5,360,25

"ﬂ——+—r——

98834016 24 .92 40.15
)36 41,0563.85 .34

5.,17.40.19 |

6075"/.1 .ph

%.9040.43125. 39 40,20

%65 0.3 126.7940.14

,80,40.43
%30, 24 | 1134 €.55 h0.5140.79

5.0340.26
952 184 |61 .65.40.54 I16.32 3

0.9340.01

660,02

1021_‘0 '02

0'5930003

Alkaline

biliru- |phcapha-
bin eg/|tassking

Gluoose

6.00.40,07|116.7.0.9

5.6840.02| 57.34).1

6.31,0.11{112.6 4.1

1&.21:0.18 6501_‘.206

6.22.40.02
%6.8530.1%6.89;0.06

118.641.4

6.15.40.03

5.12,40.11

6020_@000-
60.041.8 | 5.81.40,02

5.98.0,13 [58.4.41.0

456.5_.0.9

6.09.40.08 . .
16,041, 1 'Lo.s_.l.z HzG.a.m 6.10.2

6.04.40.15

53.22.5 [LT4R0
48,749

55.,6.0.8 [11.54:6

Parcentage ocpoaliian

6.42.40.14 ‘52.&_.1.5 18.82.5 [22.482.6 !6.2;_0.&

19,549 168403 Bk,

16,7605 (2304 5.6.40.2

92,418 [6.620.8

21,06.9 |32.040 B.1L.5

22.0:.0-3"5'9-’0 i
6,2

e

'u.l__.e.) 25,681 ""25’719
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rice

Sonple ‘

[E 1
Nommal

Infocted

hormal
Infooted

ﬂ Nermral

< Infeoted

Nerwal
Infected

£

9
5

5
J §5.52.4d

Tho offoot of Plasmodium borghei infection on socs bilscheajosd velues of
N —————

o.ofl % Parasil- Jonpora-
temda |

ture oF

10.16.4L4198.45 40,98

98.86 0. 07

3.35459 96,78 20.5

9.80.40.
9% .82 41.56

1T

aamingse

30.12.40.41
28,54 40,36

28.7540.19
79.33.40.25

7.6240.1
136.36.40,76

29.14 40,23
103 55.40.81

Glutenio py-
ruvate tran-
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TARLE 2b

1#

sorun oonatituonts in fecalo gige

Leucine
anino

Total
biliru-

bin g/
100ml

0.5940.02
0.66_@-“\

0.57.40.02
0.9140.12

046140, 05
10"‘7_‘0 016

0.5%0.03

1,940.07
e —

Alkaline
phospha-
taseKing
Amstreng
und tA00e
6 ] 36-‘0 015

50 9'10027

6.00:0019
5075_400%

6.2540.12
5,4540.15

Gluc0s0
mg/100n1

98.8040.92
112.45.2,03

1025 40,76

10232.40, 90
|48 66.40.57

6.17 _!o.zollm.n_a.m
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6.09 _,o.u»!sz 744,13

. . m

ks .03_11 .MHG.?S_;O.I& ,#302:009

Total

protein
/10001

#6028:0 o12 5500_01 02
6,4040,0859.140.8

6,2340.20(53.8.41.1

6 031_10 n% 58 .l_.ﬂ'7
5503016 [32,4.42.6 |

6.2740.19
5.3640.07 |35.540.9

detec’

about
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Bxpariment 1h.

Clinical and bicolwrical effects of a strain of Plismodium
gRllinaceym on whito lashorn ohioks.

Procoduro

It was desirablo to know the oourse of Plesmadiiuz gnllinaceum
infeotion in the strain of white loghomm olilcks obtainable fram the

Bxperimontal ond Researoh Farm of the University of' Ihadan.
Forty six-day old white leghorn oocokrels were infeoted with
about 25 million parasitised red blood oeclls intravenously. Twenty
othors were incoulated with 25 million orythrooytes obtained from
& normal ohiok. The ohioks were kopt warm at cYout 3200 and fed :n
ohick maeh which contained no anti-bintioa. While 10 infeotod
ohicks wore oxaminod daily far their level of parasitemias, body
tenporaturo and red blood coll count, others were pleced in groups

of five and were sacrifioed at three days intervsl to determine the

effeot of Plasnodiwn gallinsccwe infootion on same serum biochemical

values. The same methods that wero used in the oice wore also used
to detoruine serum tctal protein; ensymes LAP, GPT and alkaline
phosphatase; sorun Lilirubin and serum gluoose.

Rosults.

The results aro shown in teblos 3 and 4. Thore was a prepa-

tent period of approcdiwrately throe deys whon no pearasites wero

deteoted in the Hlood of the infaoted ohioks. Pesk parasitesiia ocoured

about the 6th day after wiich a drop was observod.
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Some of tha infected ohioks disd before tie th day by ='ich time
the level ' parasitemia had fallen sigmdfioantly.

There wns an imconsistent ohange in the body temperature of
the ohioks, but usually a higher body temporature wes recorded before
the peak parasitemia and a drop in temperature Just before death.
Like in the oceae of Plaamodium berghei infection in mice, there was
a parkod deoroase in the red blood o0ell count of tle infeotod ehioka.

Table & shows the effect of Plaspodivz gellinacewr infection
on the value of aome biocchemiocal oonatituents of the serunm. HMHarkad
inorvases were observed in the serud levol of Clutamio Pyruvate
Treneaninase, lueoine amrino peptidase and bilirubin. There was only
a alight deorease in the serum gluocose and total protein but there
was a marked drop in the level of albunin and a aignificant inoroase
in tho level of b‘g]obulin. The total alpha globulina and pglobulins
showod only slight veriations. These observations are in line with

thuse rdpertod by Stauber (1954) and Res and Cohly (1953) who reported
marked deoroases in the albuain level with a sarked inoroaee in tha

goama globulin fraotion in ohicks infected with Plasmodiun gnllinaoceun.

Conolusion
From the rcesulits of these exporiments it ia observod that tho

atrain of Blaamgilwp gallineoeys suppliocd follows the oxpeoted course

in white leghorn ohicka. It oan therefore be usod for this study.
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Porcontnga parasitocia, temperaturs and ~A bload
0011 oount in whito leghorn oldoks infooted wmith
Plasnodiur gallinaoeux

s e Bt
0 L 105 .6.40.7 1.85.40.62
1 - 105.1.41.2
2 E 106 .4.42 .3 |
3 E 106.143.7 | 1.67+0.38
b | 8.441.5 105.1.4).6
5 30.14446 104.843.5
6 | 67.5+5.3 | 204.542.7 1.52.40.41
7 | s2.66.t | 205.645.2
8 | 28.243.3 | 103.840.2
g | 10.15.2 |106.34.6 1.1540.35
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4

Normal

Infootad

Hormal
Infectod

Normsl
Infeoted

Normal
Infaotod

|
|

9
5

5

5 166.243.4

5
)

[24.8.46.9

TABLE &

The effect of Plassodium cnllinsoeus infectien on the values of soee bicohemical

g;‘:\tx::t: Leusine
transani- aning
nase P eptidanc
IntUnitAd mu,/m

105.91 40,7218 .02.40.16 | 47.7140.82
105.8440.36 8.42 40.51 | 45.6340.26

10584022 [7.7500.62 | 49.6140.33
10684088 (17.5640.38 | 56.8540.41
P ————————— e .,

Ilm.&’gasl 8.3140.22
100, %428 0.,2440,15

45.3940.25
',': 0146_@092

Y5R140.5
108943, 14

B.19.0. 34

48.24.40.51
113.5040. 39

oenatituenty in the senm

Total
biliru-~

bin eg/| ¢

100n1

Clusose
ng/1001

C.6140.03
0.56.50.05

7.4150.33
7.80:0.24

22024177 |4
21,.60.9

0,66 40.02|7.5340.19
0,9140,12

217.66,40.28

217.540.8
201,422

0.59.0.07
1.7240.15

7.12.40.30
6.4140,29

221.640.7
204 ,341,6

0.6340.04
2.6140.236.84.40.20 |198,540.8

OSITO‘Y PROJECT

— 1 1

Total ’dal
pre toin Albu- ﬂ

gof200al [ . mm}
Pﬂmmw.

2240311569407 15 lﬁ#?i
530,24 [51.,3.0.0 15046

I J.J—

b,3240,09]52,5.41.2 17'-5.*.1’5 1“
4,0640,11133.641.7 2}.1,#.#

b.4740.16]54 .7 0.5
3.8240.07{32.14.4 |28 9&1

7.3:0.07 (219.640.5 [14.25:0.08155,90,8 [17.50 }9‘ A

3,10, 12(36.,8.0.2 [23.141:2f 345
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DMVBSTICATION 2

Bffeot of Chloroguine on

n Plageodius berghel infection in mioo.
b Plaspodjum gallinageum infection in oldoks

Bxpuepinont 2a
Effect of Chloroguino on Plasmodium horghoi infeation in mioe

In soreoning drugs for their anti malariel properties, it is

alroys useful to use @ reference drug. Chloroquine wbhioh has been
reportod to have a curative effeot on both Plasmodiwm borghei and

Plasmodium ggllinacoyz as well as human malarial parasites wae

ohosen as the roference drug. Thompson and Werbol (1972) have
suggaated that the offoots of drugs on the infootion may be assoassed
by comparing the mean porcontago o o00lls parasitised in tieated
and oontrol groups. In addition (o thls, tho effoot of this drug
on the valuoa of soco blochemioal oonstituent in the serum whioh
we hava shonn vary with infeotion in eioce was also investigated.
Procedure

Twenty littors of mioco oomprising at loaat 4 males end 4 femalas
wore solected, FPiftoon littors of these wore dividod into three asets
of 5 1itters. Pach sot waa subdividod into 4 groups of identical

ocmpoaition oaoti nonsiating of 5 mice from the 5 litters. In eadch

get, ono greup of 5 cioo was invculated with norral mouse erythro-

nhile tho othar 3 groups ware inoouleted with one million
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parasitized erythrocytes. Of the infeoted mice one group wa: left

- 107 -

as untreated control while the cther two groupe were treated with
sbout 50(’;3 of chloroquine daily starting 6 hours and 4b hours
rospsctively after inoculation. The drug was sdministercd orally
through & catheter attached to & syringe. Treatment was continued
for fivy days. At 2 daya interval nll the five mice in one group
wore killed and their sers pocled for snalysis of glutamio pyruvate
transacinase, leuoine smine peptidase, slksline phosphetase,
bilirubin, glucose end protein fraotions. Befere the mice waro
killed, their bady temperstures and poxventage perssitemia were
aiso recorded. The experiment was repested throe times.
Results,

The results of these expsriments are shown in tables 5A and
5C. The temperatures and percentage parasitemia wore expressed as
the mean of the number of mice indicated 1n each group with their
standard doviations while thé merum blochezicel values are expressed
a8 tho means of threes detoraminations with their atandard devisticns.
Tho tablees of rosuits indioate that when mice wore treatod with
ohloroquine thoy siiomed 8 signifioant dyrop in the level of parnai-
‘texig gompared with the oontrol. Thero was also a smallor dearcaze

in teeporatusc of the mloe in which treatment waa started after 48

than tHe controls. Whan treateent was started early the
in tespuraturc wes insignificant (tables 5B and 5p).
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When treatnent was started early there were significantly
lower lovels of serum glutamic pyruvate transapinase and leuoine
arino peptidase and higher levols of gluoose in the treeted mioo
oompared with the untreated oontrol. Although nc signifioant
differencea were observed in the serum total protein values, signi-
ficant differenoes in the albunin &nd Pglebulin fraotions wera
obeerved. In the aioe in whioh troatwment #as started early,
increased value of albumin and & oorrveponding decroased value of
pPglobulins observed ehowed that the semm protein levele were booom-
ing normal in those mioe.

A sirilar reaotion was obssrved in the serum biochemioel values
of wioe in wMoh treatment was deleyed although less significant
differenoes oocured butween their values and those of the controls.
Copglusion,

Chlorcequine when adninistered early cures mice of Plasmodiua
berehel infaotion. Its effeot on paresitemin, body tempermture,
een glutasio pyruvate transazinasc, leucine amino peptidaes,
glucose and protein {raotions are ststietioally signifioant enough

to uao suoch valuss as a mossure of thoe effeotivencas of the drug.
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TABLE SA

Bffect ef Chlorocuine on Plasmodiur berghoi infection in male @ice

| Glutasic
pyruvate
trenseni-
nase Int-
Urit/ol.

40.4 | 26.01,40.83

40.2| 22,4640.38

S52+1.5] 58.924.19
38.34C.8] 31.4442.30
6]98.341.2] 62.60 4,71

5]95.041.1| 43.54 45,80

98.64C.3| 23,76.41.25
97.641.3 [106.5047.21
98.140.5] 268.8142.26

99.8.0.4 | 25.59.40.61

%.14 .4 [120,61 49.56
98.3.0.5| 30.32.¢,.15
98.2.40.8 | 37.0L65.81

Luecine
amino pep-

4654104
14.3143.2
6.804+1.60
8.3942.65

4.9040.91

2‘.7 -92_}.0 -’+0
8.1642.21

. gE—

]1.3840.54

Alksline
phospha-
tase Xing
ATma trong
fUni AlDm)

ggFmbm

ng/100m]

Flucose

0.68.40.21 [5.84,40.51

¢.6840.L51
0.953C .45
0.8k 40.35 (5.12.40.L4
0.9140.13 5.

5910.2 16.03 Q.42
1,1640.42
0,89.40.24
1.0940.32

112.04,8

417485
86.345.6

106.4.43.8
64.047.3
9.345.1
148.045.5

ag/10001 |

12.04.9 [5.5940.43

5.23.40 .sulse.z_d.B
36.6.45.8
42,5 4.2

5,3540.66 [41.745.2 [

Total
prﬁtain
ng/100n1

54,0042
5.42.40.51
5.61.40.48)

5 -08_40.1.1
5,56.40.32

660.13

b B4 0.65

0.7840.32 [5.21.40.56

1.1240,26

C

———

z Contrvl miee.

........

5.5941.03 [110.7.46.0

58.749.2
98.54.6

[5.19.40.38

5 ek 40,35
4.69.40.42

alpha
glodulin

Tetal |

Fclobulin 4 Globulin

Percentago oapositior

105.046.45]5.560.30{57.12.75/ 21.64.9

54.,0.2.4

53.88.7

51.2:505
51.52.3

515042 69,67, 5.2&_@36[3&6:&.9

Tl . Truhunt omomcd 6 hours af't,.r quo;g.iclm

17.142.2

40.7.5.9 |23.38.1

121,448

22-9:107

21 05!'9
2 06_’.2‘7

20.,241,9 [6:6C.5
33,0, 1hpP. 1.2

5.0.1.5 |

Jo» o} G'Zﬂ.g

37 2¢ 3 g, 3‘1 6
.06 (8812
:C 5 8,5;]008
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Statistical oomparison of the effeot of ohloroguine op plagadium barghei dnfaetion
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TABLR 5B

in male mioe 6 davs aftor {nfestion.

ol

Fara- . e I
| Days Sazple | sitenta Tempera-i Glutanio Lovoino | Alkaline | Total | Total |
after ture pyruvate amino phospha- | biliru- | Cluoose protein
it'iooula- transami- | pepti- | tase bin '
tion naso dase J

e — ——— B e ————— s -.n—m——---l-iIl }
XX XX ‘ ‘ ;
‘ 17 | ug™ | 58 0.0' | 16" | 665 | 25
| XX XX X 5 ; o . .!.
6 ?.0 1219 5.1 0.:\ 1.0 1;5 1'7
| S A
G Control

7 « liot signifioant
reatment coomenced 6 hours after infention Signifioant at 5% level

Troataent commenoed 48 houre after infuotion ixx $ignificant at 1% level.

ot

0 n n
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TABLR 5C
Bffect of Chloroguine on Plaapodium berghei {nfeotis in fopals mice
i}"“ | . Tetal
after No.of| Paresi- | Tospera- blutaalo AR bloouss

to- ruvate | Leucine |[phospha- | biliru- .
B I nts | toula £ turo °F gionwni— arine tase.Mng | bin ng/ ng/10%1

oula-
naso Int- | peptidase |Arostrong | 100k)

t

(jn_ | Onit/el pu/ol OnitAmd

| 151 - H98-t3.s€1-5 21.9183.47 | 5.3431.51 522&76'0 8140.15 5

| :Nomal 15 - |98.740.3 | 29.3342.58 | 5.2840.94 | 5.4240,53]0.7540.10(112, 5478 | 5.6440.4757.642.2 | 20.4.41.6 |19.241.7 |5.941.8
2 | ¢ | 15 [13.50.3]98.00.7 | 63.5243.40 | 8.7042.26 [ 5.91.0.63 [0.98.0.12]62.2.8.5 [5.5940.38]38.5.54 6 [23.5.8.9 [28.2.44.6 [8.842.1

T 15 |1.040.4 |98.542.4 [ 32.1841.29 | 5.9041.32 | 5.6640.8€ |0.82.40.06 (97,544 .5 | 5.7240.54 Ls.l_e.6‘20.7_,e.7 23.82.4 |7.841.7

iv; 15 [10.743.1[97.740.2 | 59.702.55 [8.4241.53 s.sc;c.y.%_oo.za 58,545 .4 fs.ee_‘o.s;ao.z_.a.e%zz.tuz.o 30,3435 [7.14.2

Normal | 15 - |98.840.2 | 26.654.38 | 5.06.50.62 | 5.3930.95)0.850,08 112.743.5 | 5.7810.36156.642.9 1 17.2. .4 ’18.9_,2.:. 6.340.8

b | ¢ 15 |43.644.5]97.541.6 | 98.42.44.86 | 12.8) @81 [ 5.0241,29(1.35.40.3849.6410.1 | 5.2540.45]38.546.8 | 23.344.1 [26.345.2 6.841.2
71 15 }.241.5 [98.2.40.7 | 33.6952.46 | 5.77.43.43 [5.404C.63]0. 940,25 [69.2.44.0

12 15 |7.9;a.1 B.04:1 | 42.97.43.61 9.26_«1.%'5.17:0.75 1.1640,32 [63.56.7

Neread [ 15 [ - [e8.8.0.2 | 28.16.2.% 5.11_;.:.-.,5.52_,0.86 0.67.0.13 108,364
6 ¢ | 12 [6u.49.8]95.72.1 [132.5248.75 | 1885271 | 4.6640.58]1.50.0.49[55.2.:9.8

Tl 15 |1.540.9 ‘98.340& 32.1543.22 | 6.24,40.85 | 5.1140.47]0.82.40.14 193,443 .2
T2 1 |4.24.0 l98.1,,1.o 40,62 4 .51 t9.9),1.t.6 5.2040.56]0.9940.25 181,145.5 | 524

C & Control
Tl = Troatment commonood 6 hours after finfectie



C « Ocntrol ‘Not signifioant.
01 o Treatment c==red § hours after infoctian., X Bignifioant at 5% T

™ » : B - 1 . xx 3ignifioant at b |




In this experiment tho mdthpﬁ;&éiw-tm
roported by Wisologle (1946) wea used. BRBighty six—days

L
N
|

ohioks woro inoculated intravenoualy with about 25 million .
psrasitised erythrocyteas. Porty of these chioks were 'iﬁift-_.
es untroated oantrols end the other 4LO ohioks were treated
with 2.0mg ohloroquine base per kilogrsm body iwei_.gh't once
daily starting about four hours aftor inoculation. On t,hip
day of infeotion end at 3 days intervaelas, $§ chicka fram eaoh
greup were exemined for thoir body tcmperatures and percontage
parasitexrcia beffore thoy were kKlillied end their poolad ssra
analysod as before. The experiment was repeated thrue times.
Results, Table 6 shows tho results of this oxperiment. From
the statistiocal ocomparison of tho biochemioal values, it was
obsorved that chloroquine had - signirfiocant ourative offeot

on sorumr glutario pyruvate transaminase; luecine amino
poptidase, and glucosme in addition to its effeot on mg.;:.ll

temia. Tho protein fraotiona were not as signifiocantly :

arfected aa they were in tho mice.






Serun lovol of glutnia:p
luooine amino peptidaso and gluoose oan ho uss 2 I as
the ourativo effeot of entimalarial _a_gbnf;.'.' “ .;-'L',f'"' ¢
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TABLE il
Bffect of Chloroguine on Plasmodium ggl)inaccum infastien in chicks
; | | Total |
Days Tempe - 3Clobulin| Flobudn
after chiclafteria & tph': Glutamic Leucine | Alkaline| Total e ne alpha
inocu- ] “o}’» pyruvate arino phospha- | bilirubin| Glucose 2e/1000) globulin
t 1 - tidase| tasolking r2/100al | xe/10001 |

lation ransanl pep ‘

f nase Int-| ou/md King arz=- Parcontags oomposition
Unit/ml ﬁ&fg'.w
1= — ﬂr —-a————-%

7.880% |56.11:2.72 [7.4140,72 |0.84.40.21 | 215.446.2 |4:3140.25 |50. 7% .8

—e " + P ey D 1{26,8
8-“&_60-90 149-36_42 olb 6005“0-82 0075_‘00‘{-9 221.5:7.8H14-2C’10.a1 S).?ﬁch lﬁ.ﬁ.ﬂ 09 la"‘_‘}' ™
B.8321.55 | 61.77.64.20 |7.5241.48[0.94.0.31 [ 199.346.7 | 3.7920.44[38.5.55 .0 (23931 | 1627 (286

6,642 .61 | 58.26.43.28 |6.1141.34[0.82.40.23 | 206.74.9 “-“910-31F5L-0:8'9Aw

__ S——

——

' Ja0
7.7141.23 | 51.2933.31 | 7.1040.99 [0.900.36 | 219.848.5 | 4.280.3752.643.5 [18.622.4 10,740 2012

| |g.04.2

1708 43.25 | 89.5046.70 | 6.4k 41 .26[2.4240.82 | 181.98.1 | 3.1440.56|33.2.4:.9[25.42.6 11~9-‘5'8r’; o
o."'

10U241.52 | 60,6242.5 [6.9740.74[1.0340.33 | 204.4 45.6 | 3.9740.22 L1.1i2.6H21.5_¢,1.5 9.62.7 |¢/+

i— e e ——

=115 | | . 1,4 4.5 20.55?'-5
7.5340.81 | 53.45.42.21 |6.8540.50]0.86.0.59 | 220.745.7 | 4.3040.24 [49.045.5[19.5.2.5 | H szt

225559
2636 45.22 | 12.5432,90 |5.8341.168(3.1441.00 | 175.349.2 | 3.4540.40 38.5;6.6&34_4-9 12,54, 55
9,L542.30 | 65.61 4,22 16.6440.92(1.0540.61 | 205.2.6.4 | 3.52.40.21 h6.7_+}.52_0_.i_‘2;0‘_1_":"_:‘3,",ﬁ-—‘

_*7

C & Infootod Control
T = Infeotod troatad chloroguine.
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T/BLB 638

- Statdstical comperison of tho effect of ohloroguins or
after infootion with Plascodium

{dkaline | Total

phospha~ Ibilirubin | Gluooss |
tase |

C = Infectod centrol '!ﬁlii‘juri'qut
T = Infected truated chloroquine xﬁ'f?ﬁﬁcant at 5% level.

nﬁnomt at 18 level.

)
|




INVESTIGATION 3

Effect of extracts «f some medicinal plants tped..rlneqﬁ%

for malaria on infeotion of Plasmodiunx berghei;. in wmice. I

-y

Szporicent 3a

Suppreasive and curative effeots ¢f zore plant extracts

on Plassodiyg berghei infection in mioe.

e —

This set of experirents was dosigned to find both suppres-
sive and curative effects of each plant extract using a oocbinastion
of the procedures of Thuraston (1953) and Peters (1970). In this
method mice were given the extraots of the plants under study
at different stages in the development of the infection.
Suppressive drugs are eff{'eotive snly when tieatment is started
very early in the infection whereas curative drugs are effective
even when treatment is started after the infection has already
been well established.

Procedure.

In tbia saet of experimants, 10 litterz of mice oonsisting
of at lesst S males were selected. They wcre placed in 5 groups
of 10 mice, eaoh group oompriasing e meaber of the 10 litters.

They were infected as usual with one million parasitized erythro-

cytes. One group of 10 mice was left as untreated control.
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The aooond ETOUP was trested with 300/ug ohloragying oh!!ﬂ!

dai)ov while the cther three groups were gvon Il of

reopectively arter inooulation gng ocntinued ¢111 the end of
the exporimont . Tho percentage parasitemia and body tecporatyure
of each mouse wyryo followed dafly. The results of such
aXpericents ysing the & X plant extrects undor {nvoatigatsan

8T recorded in tghlon 7 ¢, 12,

deaylts.

Table 7 ghows the result of tho gffeot of water gxtract
of Asadirgohta indica leaves populerly knomn as 'Dogonyaro’
on the infection in Moo, Tho reaults ahow that the extract
does not poancas 8UpPrezsive or curative action on Plasmodiug
berzhed in mice as the lovela of paraaitemio in the groups
troated with the oxtraot wore not diff'erent from thoso of tho
cortrela whorcas ohloroquine was able to reduce the level
sl gns ficantly. Also, the oxtreot has no bonoficinl effect on
the temparaturos of the cdos. Proo tho nushor of' mioo which
furvived till the end of the @xporimont, it woulg 36on that
the extraot did not deley tho onset of doath of e anigpsly,

T
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Also it hardly reduced the numbsr of xice whioh Jied.

Tables 8 to 12 show tha results O'I"‘t'h.ele.met‘!ad ts mita

the other extracts. The results also show that the water

extracta of leaves of Morinds luocida, Alstoria boonei, mixture
A and B and tho alooholio extraot of the tark of Srantia chlo-

rantha prepared as used traditionally, and in the proportiona

desoribed in deteil in chapter three did not af'fect tho levels
of parasitecie, temperaturo amd ihsc number of mico tlhat survived
until the eighth-day sisnificantly when compared with the
oontrols.
Conclusion

The rosults of those experiments show that none of the
6 pPlant extracts had anti-malarial activity on Plasgodium
berghei infection in mice at oonoentrations relative to

thoso normally used by man.
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TABLE 7
Effect of wpter extract of Anadimchfg indic% on temperature and $ parasitenis_in pale clce
infected with Plasmodiuc bershei

.. [ Infected + extraot of Asad}ranhtgﬂl_y_x.likgg.. )
qu; Infaoted oontrol |  Infactod ohloroquine | 6hours after dnoculstion| 2uhours after inoculation | A48hours afber troculation |
after [y, o Tempo- | Parasi- | Mo.of| 1 mpera-| Parasi- No.of| Tempere-| Ferasi- [No.of|Tempera- | Parasitom [ Ne.cf | Tecpers- | Parasite-
2‘;.. Mioo | ture 02| fomia' [Kice | tuse of | tomia % | Mice [ture of | tezia & |Nice |ture of ia % |Mice |tursof | wef
tion ' |
1 M 10 [98.840.3[3.840.7 [10 [98.8:0.5 | -vo | 10 [98.8.x.2[2.52.7 |10 |98.9.0.5 |2.94.9 lm 98.80.3 | 3.Cadub
2 10 '98.9_.0.7 B.62.4 |10 |[98.650.4 |1.140.3 | 10 ss.a_,o.sl9.1_¢2.1 10 |98.68.40.4 |8.74.2 10 [99.14.7 |1¢.12.0
3 | 120 [$8.240.6[20.4 4.1 |20 [98.750.6 | 1.840.7 | 10 [99.04.0]25.6%.3 | 10 (98.3.0.7 |19.84.1 |10 [98.2.0.5 |22:5eM2
4 9 |97.44.8]39.75.2 |10 |98.3:0.6 |2.74.1 | 10 [67.941.1 [35.848.7 | 10 {97,540.8]3C.42L.5 | 9 |g7.24.3 4034158
5| 9 Pe225[53.688 | 9 |50 |35az | 8 96,641.8 |51.947.1 | 8 [96.74.9]53.68.5 | 9 [95.92.0 [SBikatied
6 “ 6 [9.50.2(68.2043( 9 (986503 (14207 | 5 P5.02.1 (6339, | € [s5.20.0 60948 | 5 [a1ad 70,558
[ 2 | 9 52446 | 9 98804 342408 59.453.0 [ 2 | vou  |60.24.5 | 3 | g[Sl
8 1| 9 [40.0 9 |83 | L 0 - - 2 94 | 36.8H.2 0 - | )
. - B A e i e ) _;_—_L-—-'

Tha water oxtraot mas ohtained from 320gn frosh loaves por litre of mater,

Eaoh mouss was given 121 ¢f the extract tmice daily-
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TABIE 7

2ffoct of water extract of Morinds uoids on tezperatury end jo parasitecia in gale
rice infected with Plsamodium bereh

erchol
£

| Infected + extract of Korinds lucida

Infocted + chloroquine 6hours after inoculetion |[24hours after inoculation | 4B hours after inoculation

Infected control

af'ter
ino- — 1 R e T
oula- Parasite- -*?-Of Parasite- |No.of | Tempera- | Parasi- |No..f Tewpera- |Parasite- |Yo.of |Tempers- |Parssiteaia
n'.ia% Mioe |ture of | nia @ |Vioo [ture oF | temia ¥ [lice |ture op [cia Mice [ture op £
98.749.2f 48,06 |10 [98.840.1 | -ve 10 196.80.012.14.0 |10 [98.5.0.7 [1.5:0.6 |10 ([$8.8.£.3 | 2.541.3
98.80.1] 10.81.4 | 10 198.6:0.4 | 2.00.5 | 10 [98.5.0.7| 6.120.7 |20 [99.1.0.5 [5.6:2.2 | 20 [987L.L | 6:20.
P:1edik) 27,563,510 198.320.6 | 47505 | 10 [98,340.5| 23.542.9 [10 |98.6.1.2 [21.6:3.7 | 20 [99.00.8 [i21e.3
45.7.6.2

1
2
3
A
5
6
7
8

$0.041.9143.948.7110 (98.5,0.5 | 1.6:0.3 | 10 {97.4.2.2 15.36.5( 9 |97.94.3 j41.35.5 [ 10 [98.Ls

8 |96c9:‘108 60-5_‘10a2 10 98-6_‘0.2 I.SJOJA 10 96.6:1.5 55.6-‘; !9.? 7 %'lf‘009 ISB.LJZ!G 8 hag.]_:g,g 65.‘#:12-h
: 98.6:0.6' 5 | 9%.750.8] 72471 [ 5 [95.140.1 |66.0.9.5 [ & [.FaL0 | 7EEaled
: %.540.3 3| <% | 68.a) 2 |9.3.0.3 [47.56.6 | 3 | ¢ 55.£47.3
: 98.7.40.4 1 | 9% | 428 0 - -1 | e o1

|

ract twagh d&ih"

The watel' oxtmot man cbtained from 540 frosh loaves per 1itru of wator, Bach mouse was given 1pl of thi €xt
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TABLE 9

Bgeﬁ of water extrget of flatonis boonei op tee 3 e2iA ip o
ploe infeoted with Plasaodim Larghad

Infoctsd 4 extract of Alatoria boomed

| Inr.oua control 6hours after inoculation 2hhour= after inoculeticn| 48 hours at‘ter ‘noculatien
npon- Patesitedlin.of| No.of |Tecpors- I’«rv,aito- # of|Tecpora- Panaite- No.of| Teopira- Pcrssi&e-.ia
tuﬂ o?| mis % Hice |ture of |mia © |Mlce |ture of Mice | turo ¢f
' 5.840.7 |10 |[98.6.0.1 0.940.6 10 [98.740.5 [2.741.0 | 10 |98.940.2 bolal 8
8.6a3.4 |10 98.8..0. 2.9L.5 | 10 |98.0840.5 |7.941.2 10 199.140.4 11.5.5.,
| 0442110 [99.54L.5 5.840.9| 10 [98.440.2 |29.645.7 | 10 |9B.940.4 28.54.)
99.78.2 110 |[98.640.2 |1.44d.0| 10 [97.74.1 [44.5:0.3] 9 [9%.54.5 |: 51.L4.5
65.5.10. 8 [8.60.6 [2.30.5]| 8 [56.4.0.8 [61.58.1 | 6 [%.19.8 19.68.5
- 2.9410.4 © |99.7.L.3 1.240.9 95.140.6 |76.L13.5] 5 |95.3R.5 68.1.10.2
.93.8( 8 [Bsas | o 5|23 61,6406 | 1 | K 52.14.5
39,4 B l98.64 oy, 7 -
1g 5.6 4,3 1 b.6.0 |58.7, 0 | <% k3.248.1

The mater gxtreot ws obtained from LG of fro

o
g LWAYGA

par litre of mater.

-'hi:h Bdiaad ¥ '“ ﬂ““ 1!1

of the extract twice daily.
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TABLE 10

nffoot of alcoholic extract of Enantia ohleranths on tocggmtun_md.ﬁpmm
in pale mioo infected with Plasmodium berzhed

Tnfeoted + extract of Bnantia chlorantaa.

Infected + ohloroquine | 6hours after inocoulation (ﬂshours after inoculation |48 hours after inxulatice
g e — - s | I IM‘_‘
; Jarasite-

Teapero- | Parasi- |No.of | Teopera-| Parasi-| to.of|Tempera- |Parasi- | No.of| Tempera- | Parg8i- | No.of [fecpers- ;
" | temia # [uice | twre o | torda §| Mice |ture or [temis % |iice [ture c? [tenta § [iice [twe op | mie®

ture o
— i | ———— - | ] el s e —_— - ﬂ.ﬂlﬂd

99.140.4] 1.940.9 | 10 [98.840.2 -ve 10 |99.2:0.6 [2.640.6 |10 |9®.740.3|2.02.0 | 10 [R.8&0.1] Lsdd
98.940.6| 6.341.2 | 10 [98.840.1 | 1.040.5 | 10 [9B.540.5 |5.b42.2 |20 |98.54C.3 [6.243.7 | 10 [98.74L:3 B.64 842
98.041.0 15.743.8( 10 [98.430.5 | 2.5004 | 10 |97.641.8 [14.94.8]| 10 [97.0,0.9[18.L 5.4 | 10 [97.5:0:2 16.323.6
o6.64.7| K.

B |%.7:2.8] 31.946.6] 10 [98.3.0.3 | 3.850.9 | 10 |96.341.5|28.547.2| 10 [96.54.2 [29.0.21.7| 9

B [99.941.4] 52.66.L] 10 [98.640.6 | 1.14.4 95.50.5 [49.68.5| 6 |95.2a0.6]50.79.8 | 6 [96.12.3] SN

6 |95.24.6] 61.447.2] 10 |98.940.1 | 1.040.3 9,713 [50.2010] 5 |9k.340.7 [68.35.2 | 6 [R.6al2 592049

b <% | 51.2d.4) 9 1988051 ] 57761 4 | o |wsase| 3 |ass| 5045
B | 2 | o | 33.56.0 9 “98.7_.0.5 1 2 | % |39a4.0 ] 0

The residus odtained frus 250gm of bark per 1itro of aloohol was redissolved in 1 1itre of water. % ol was giyen to esch mOUSE
twice daily.
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TABLE 11

Bffoot-af watar axtraot of a mixturo of plants ’fiXtUh.AOD te:gmwre _and

paxsantags pargsitonin in oslo mice infected with Plasr-diu- Qr‘.,hei

——
Infected + extract of eixture A

8 —
:?‘-‘Ir Infected control nfeoted + ohloroguine 6hours after inoculatim
inc- - ~= I |
cula-|No-of Tempera- | Parasi- [ro.of | Texpera- |Parasi- | No.of Tenpera-{ Paraasi-
tion |lice [ture o mia &  fioe | tur of nia % | Woe | ture oF | temia §

1 | 10 {98.65.7 2.040.5 IlO 96.740.2 | -vo 10 |96.840.2| 1,840.8

2 10 I98.1_40.S h.ﬁ;l.? 10 98.6_¢O.h ~ve 10 198.040.9 b.042,5

| A k,

5 10 Wt7_‘017 u&.}_‘? 05 10 9816_‘00L 10810.2 10 ,/20”.2009 1109_6.5 ald 4 10.5#5.&- m 10 — -
& | 10 %.94.3 | 25.641¢f| 10 90.840.3 |2.840.7 ) 196.54.4 | 29.448.1 | 10 (7,804 21.95.1 | 9 [57.08.5| BEES
> ['10 [95.24.9] 43,448,510 | 98.8.0.1 Jolsl2 [ 9 [96.140.8 [48.136.2| B [96.02.0 41.14.3 | 9 |».adl| BiEs
o 8 BT 5576.3) 10 | 9.9.02 |1107 | 6 anga.s SLbdd |7 95,540, 160.3.8.8 | 7 [Rda | S8
EL S | [59.2au 9 [ 98.840.4 | <2 3 [HTR.7 066782 | & [ % sp04.1 | 3 (s | BASE
3 5 {% w08_606. 9 98.8:0.2 <l 1 \91’ 58.2 2 i Iu.sﬁ.j 1 {-i Nies

Tha water extract was obtedned from a sixture of plants whose oomposition was stat d on page 71. Bach gouse

n a it twice daily.
' i

- gives I o 4
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99.040.2

98.640,2
98.140.5
97.2.40.6
196.94.4
9%5.5R.1

%.140.9

Bffect of water extract of g mixture of p
parcentage porasiteria in pale pice infected wiih Plagmodium DOrEREL
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TABLE 12

lants }{ixture B on tgggﬁ_n.tuml‘

Infected + extract of cixture B

U —

—————————————————————— e ——————————

2Lhours af'ter.inoculaticr UBhours after irdeulatios
|
Mo.of [Tecpera-

Ho. of| Parasitecds

Parasite-
ilice )

| pia ®

!

3.04.6
8.7+2.1
15.L 47,6
31.148.5
51.248 .2
71.911.0
65.1.8.2
49.943.6

1

Q.60 e

et e N  ~8 OO

Infeoted + ohloroquine | Ghours after inoculation
No.of| Tecpers-| Parasi- | No. dfremge- Parasi-
Mice | ture o | tonmia % roture | temia
—t— ke
3.40.8| 10 [99.840.4 | -we I' 10 [98.740.5] 3.2.0.8
B.iel.2| 10 [98.640.3 [2.14.3 | 1 |98.7_¢o.6 7.32.1
18.643.6| 10 |[58.740.2 | 5.2.41.0 97.841.1| 16,644
30.48.6| 10 |98.6:0.5 | 3.64.7 97.542.6] 27.445.8
58.941Ls| 10 |[98.840.5 | 2.240.8 96.842.3] 56.649.2
75401 10 [98.740.3 | <2 95.042.6 | 68.7.6.6
68.246.6| 10 [98.840.2 | <1 9 .740.5] 55.14.5
; 10 198.740.5 | €1 b 30,6~
L — I =]

The wator oxtract wme obtginad froc a mixturo of plantyd whose oomposition 1s atated on poge 71.

T __ |

o R S

Bach mouso was given 181 & S
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Clinical and bicohomiosl effeots of smme pinnt extracts

on Planmodium borghel infeotions in mioe.

In an esrlier experiment it was establizhed that the
extracta of the plants under investigation et very high
oonoentretions had no suppreasive sotion on the level of
parsaitecis in the mioce. Thus wator o xtraots of leaves of

Asadirachta indic ard Alatonis boonei (pre-
pared by the method of Porg et. al. described in deteils in

Chapter three) of concentrations varying fran 1Kg/litre to
Ukg/litre and these extracta oonoentrstod in vacuo up to

100 times had no suppressive offect on tho levels of
perasitemis in infeoted mice. The results of these praliminary
exparirents spart from indiosting that the extracts were
ineffeotive as anti-mslarial sgents slso showed that they

wore not potent poisons as they did not affect the tiwe of
death and the nurber of infected mioe whioh died significantly.
It was thereforo oonsidered importsnt to find out the action
of these ¢xtrsots on some seleoted biochemiocal values in tho
88w of' both normel and infeotod rice in en attempt to find

out their gction on the metsboliam of the anirals,
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Proocadyre.
Baol: experiment invelved the use of 16 lititers of male -

sioe, each litter oontaining 7 =sle cice. Whila omne litter

of S rice was used te deterrine the norral viQuses for the |
varieus testsz, on the day thy experiment wae & tarted, the

other 15 litters wore divided inte 3 seta of S litters. One :
sat mas used for deteiminetions on the 2nd day, another for

the 4th day and the third for the 6th day sfter inoculation.

Each set of 5 litters was egaln subdivided into 7 groups

of S nice. Three groups in each set were inoculated with

notmel cice erythrooytee while the otler four groupa were

inooulated with one nillion parasitiszed erythrocytes. OF the

infected mine, one group o 5 in eaoh set wBs left as

untreated ocontrol, another wes §iven 3060/ug ohloroquine

dally. The other twe groups wore trested with two conoen-

trations of the extract unésr observation. Of the uninfectod

riee one grovp mas left as ti® normal control whilo the other

tx0 groups wore given tho two conoentrstions of the extracts

given to the infeoted groups.

At two days intervsl tle mice were exsmined for their
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o

vody towperatures and parasitemia bofore all tho riice _
group were killed. Their pooled acra were analysod for their
bioohemiocal values. Their 1iver and apleoez, tha two moat
adversely affected organs in malaeria, wore proserved in
formalin. Stained sections of these orgenc were examined. |
The plant extraots used had the following cemcentrationa.

1. Agadirachta indics oxtraot 131 was prepardd froe 1Xg

of fresh plant material per litre. This extract ooncuntrated

100 timea gave A32.

2. Morinda luodds extraot N, was prepared from 1Kg of fresh
plant material per litre. Thia extract oonoentrated 100
times gave le.
3. Idstonia booned extract hls, wes prepared from 1Kg of
fresh plant materisl per litre. This extract otncontrated
100 timea gave Alaz.

4. Brnentin ghlgrantha extract 31 was prepered froo 50080
of dried and powdersd bark per 1itre of locally brewed

alochol. The residue ovtained after evaporation of the

dolvent was redissolved in water. It was thon oonocentrated

100 times to glive 82.
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§. Bxtraots of Nixturee . and B wore prepe:

the weight of the various oomponorts indicated in details

in Chapter three in 2 litros of water to give \hx n&_._;-

respeotively. Theaso extracts aoncontrated 10J times gave

Mix A, and Mix 52 respeotively.

The reeulte of thuse experiments are oxpressed rrapbi-

oally in figaS to 10 in which the following general

abbroviations were used for convenisnce. i

N = Norma) uninfected untreated contrcl.
INFC = Infected untreated control. :
IXF + CHLO = Infected troated with chloroesuine. |
IN? . X = Infected treated with the extraot
under investigation.
N + X =Horral uninfected given tie extract

undor investigation.
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Bffeot of water extrast of leaves of szadirachts
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indjoq on parasitemia, temperature and sowe biochemical
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Bffeot of weter extract of leaves of isadirachts

indica on some diochemical vnlues of senm oonati,_t\'.z;nl_

T S

in normal mioe end mioce &nfeoted with Plgsmodium berghed,
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Fig. 6A.

gffact of water extract
on parasiteaia, temperature
geruww oonstitusnts in norme

Plasmodium berghei

AFRICAN DIGITAL HEALTH REP



Fig. 6A,

Bffaot of wator oxtract of leaveas of Morinde

on parasitezia, temperature and soce biochemical

- e
serum oonstituents in normal mioe and cioe infectod wit

Plaamodium berghed
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Fig. 63.

Bﬁ‘ect of mater extract of leaves of Norinde lncidnl

E —

on some bioohemical valuea of serum constituents in norzal |

nice and mice infected with Plasmodium berghei.
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Fig. 7A.
Effoot cf water extract of leaves of ilstonia baonei
on parasitecia, temperature and some bioohemiocal

of serum oonstituents in normal mice and mioe infeoted
1

with Plasmodiunm bergnei.
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rig. 78.

|-

Effect of water extract of leaves of Alstonia boar

e S

on soma biocharicel values of serum conatitubnta in norce
1 q-l

mice and mice inflected with Plasmodium berghei.
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Fig. Ba.

2w

Effect of alooholic extract of bark of Rnanti
rantha on parasitemia, temperature and amf '
values of seyum constituents in norwal mice and pice =

with Plgsmodium berghei,

L L 3
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Fig. 8B.

BEffect

of aloohglic extract of bark of g
ohlorantha on geme bioohemical values of

in nomal pice and

mice infected with
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Figo 91.8- -

1
Effe of plants (&
¢t of water extract of a mixture of plants
on parasitexia, temperature and some 5' ]

serum constituents in normal mice ard ddﬁ"."‘ 3

!
Plasmodium berehei.

e @
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Fig. 9B. |
Bffect of water extraot of a pixture of plants

(3. A) on scxme bioclerical values of serua oanati tuents i

309 infeoted with glasmgdiwz Mé—
l

norxal cice and
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FPig. 1CA.

3ffect of water extraot of a mixture of plants (Mix3)

on parasitecia, temperature and some bioohemi-céﬂ"_ r

seruc constituents in normal mioe and mice infscted »ith

Plasmodium borghei.
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Pig. 103,
Effect of water extract of a mixture of plants (lHx B

on some biochemical velues of serum constituents in nom

zice and eice infected mith Plasmodium bershei.
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ults.

The results of six experiments us: “n-ﬂ,,1r six ;1

extraots under investigetion ere qxgﬂﬁe’d.ﬁaﬁ} v

pigures 5 to 10.

In all experiments, ohloroguine, tho raference d '

significantly roduced the level of parasiterie and ahnc rmali
il
ties in the serum biochemical valuas associated with ths

infeotion.
On the progress of parmsitemia in mioe, none of the I
6 extracts supprossed perasiteria in infected cice as tho
levels of parasiterie were not significantly different
fron those of the controls (Fig 5z 1V, 6AIV, 7AIV, BAIV,
9AIV, 1C0ATV).
None of the extrects had benefiocial eff'eet on thd
teoperetures of infected =ioo as there wore no differences

in the rate of fall of hody temperature in those that

received the axtreots and the controls. They also did not
elter the body temperatures of normsl mice (Figs SAT, 6A3,
A2, 8A1, 90 and 1001).

None of the extraets had beneficial effeots on the .

etate of o liver 4in the infected anizals as none C{ ther

-I'
®UPPTessed the gbnormglities in the values of some 8 3
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bioc homioal oonstituentas asdscoiated with the infectinn.
Instead soma of the extracts appeared to agerevate the affect
of ti@ infeotion on the state of the liver. Raised values
wiro observed in the serur levels of glumatio pyruvate

transsrinase and lueoine arino peptidase in irrected mice

gven mater extraot of Azadiraohta indioa, Morinda luoida

and Hixtwos & and B when these values #were carpared with

those of the infeoted controls in each experizent. For
exacple, by the 6th day after infeotion and treatment mith
woter extraots of Morinda lucide (Fig GAII) there were
elevations in the values of glumatio pyruvate transaminase
ie the infected mice given the extract from 87.1 units in
ths control to 109.7 and 121.4 units in the infected mioe
glven the mater extract amd its concentrate (00tices).
Water oxtraots of Azgdirgghts indica and Mixtures 4 and B
hed ajrilar effects an this enayme.

Raised value of the activities of these ensymes (GPT
&nd LAP) are known to indioate hepatic dysfunotion.
Slevation in infectr? anjpals given tha extracts cen there-
foro be interpretad to mean that the state of the liver has

bﬂome worsa, This is mmy Su!priain!! in vie' of the faot
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that the liver is the sight of metabolism of foreign =ub-
stance in the body. By giving infected mioe these cxtruots
sidoh in the first place do not prevent damage of th= liver
by oalarial perasitea, the already weak liver is now given
the addition responsibility of metabolising ths foreign
aubstanoes conteined in the extracts. This probably over-
worke and weakens the liver furthor and amekes it more
susogptible to tha infection.

Aternatively the components of the extracts may be
toxtc to the liver in which ocnse reised enryme activity
should be observed in the normel mice given the extracts.
Results shormed that the six extracts produced only small
elsvations in the serum activities of these entymoe, st the
concentrations in wit¢ch they were used. The extracte can
therefore not be considered to be actively toxic to the
liver of norwal mice.

<he serur elkaline phosphatase activity was not signi-
ficantly elevated by any of the extracts. This pointa to
the faot that there ie no obstruction in biliary excretion,

Total serum bilirubin values were not signifiocantly

r2182d when infected and normal wice were givon these

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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extreots shoWing that there was no jaundice acoampanying
tho observed liver dysfunction.

Gluwoose levels in ralarial infleotione are usually low
coopsred with nomal valuoa. In these experiments Moripnda

Jusida, iradirachtg indioa and Mixturs B hove depressed the

senz gluoose even further in infected micc given the
extract, This observation confirms the earlier obsorvation
that these extracts have adverse effects on the liver widoh
ie the 3ight of glucose regulation.

Total seru: protein values did not vary significantly
in {afeotsd mioo from values obtasined in the controls.
The protein fractions however presented a more complieatod
plotura. Mice infected and given tho extraots showed no
jmprovezent in their protein pattern for in 8ll casea lomer
lovels of alburin were observed whereas in mioe treated
»ith chloroquine higher albumin levels were obaerved.

It was also observed that in all oases slightly
decteased elbumin values woro obtained in normal mice
glven thy extracts,

Histologioal studies on liver did not reveal degenera-

tos 3n norzel mice. Infected mice showed chonges which

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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‘wore omsistent with the infection. *his include oc a8t
1

o tw Jiver sirusoids by infeoted oells and nc

ﬂgﬁ h|5;2ﬂ v

The 6 plant extracts under study have no boneficial

v 8

sffect on infooted mice as they ne:’ ser suppressed tjl:h._ .

{infection nor improved the liver dysfunotion associated

with ths infection. = -

T™he extrrcts are not very toxic to the nomal anfmals

dut oould be considered toxto to infeoted animals.
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| y
¢)isdoa]l end diochemiocal offoots of some plant ex
< Rlamediun gollinscoue infoction in chioks.

Precidure
§ix-day old ohicks infected with Plssmodium =mllinacous

vero divided into four groups of 15 chiocks. One group was
loft 85 untroated control, another group wes given ohloroquine
C.1zgfEg body meight dasily and the other two groups wero given

izl of two oonpartrations of each plant extract twice daily

sterting 4 hours after inoculaticn. Three groups of 15 chicks

I mme incouleted with pormal chick erythrocytes. QOne group
wvat left as nereal oontrol whitls the other two groups were
gdven 1 2l of tha two ooncentrationa of the plant extract
under study. .t thvoe deys intervals, S ohioke from oach
ffoup wero aelacted. Aftor their body tompersturos and
peroentago paresiteria hed besn rvoordod all the chicle in
®e grovp woro dllod snd their pooled sors analysed for |
emo bioobomical vsluee.

Livore and splcens frac these chioks wero preserved

e goctions wers stained for ocbservationa.

The same piart extrnots used in the previous experiment

R &M_nn used.

[
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Tffect of water axtract of leaves of Azadirsohta §

s L

—————
e py— T e———

on parasiteais, temperature and aome biochemioal va ues
[

senm oonstituent in normal ohicks and chioks :Lpfgfl od with

T o e iy
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Pig. 11B.

Bffeot of water extract of leaves of Azediy

— S R —

ﬂ N
4 WY

On same bdiloohemical valuas of serup conati tue

ohioks and chicks infecteq with Plasmodium enllinersim
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Fig. 12A

Bffect of water extract of leaves of !Alori_r_\da

— ’

on parasitemia, temperature and some biochemical valu __. .

TN

serum constituent in normal chicks and chicka infected s
i i

Plrsmedium—eallingcous- |
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Pig. 12B. |-

Bffact of water extract of leaves of lMorinda ludg.:

S—

on sane biocherical values of serun constituent in ndrgill

chioks and ohicks infected with Plasmodium gallinacews.
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Fig. 13A.

Bffect of water extract of leaves of Alstonie bocnei

on psrasitemis, temperature and some biochemioal vslues of
serun oonatituent in normel chicks and ohicks infected with

Plasmodiuxz pallinaceusm.
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Fig. 13B.
|

Bffeot of water extract of losves of Alstonia boonel

on some biooherioal vaiues of serum oonatituents ip norzal

chicks and ohiocks inf ooted with Plesmodium gallineoour.
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FPig. L.

8drfeot of alcoholic extract of the berk of ZEnanti .

ohlorantha on parasitemia, temperature and some biocheic
values of seruc constituant in normel chicks and chicks

infected with Plasrodium sgallinsoeur.
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Fg. 14B.

Bffeot of aloocholic extrect of the bark of Enantie
———

chlorantha on some biochemiocal values of seérum constitusnt

in norwal ohicks end chioks infected with Plasmodium

gallinaceun.
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Figures 1l to 14 show ¢he regults of oxgo_g‘!nn:q .'_.:7

soe0 plant extracts.

Boaptia ohloraptha appoared to osuse an inarease in tho
body tsaperature of ohickas early in the infootion (ﬂ.q_ 1_ S

vhile Morinda Juoida would appoar to have lowared tho tempern-
ewre early in the infootion (Pig. 12A1) when these cbesrvations

are coepared with the controls.
Coly Morinda Juoida produced a supprossivo action on tho
ool of parwsitomia (Fig. L2ATV). Compored with ohloroquine
tis effeot 12 not very signifioant.
The four oxtraots tried had no benuficial offoct on
% ssrum hiochemioal values ztudiod as nono of them suppresaed
i*regges in serun Glutario Pyruvato Transacinsse, Lusoino
&020 Peptidase and total Silirubin or prevented tho dopression
% senm glysose in tha infeotod ohioks widch recsived ﬁ_’
atreots. Tnstead thsy would appear to have ;‘“W;

—

Ue (&feotion ag panifested by olevatod sorun Luco

P7tldase, glutanic Pyruvato Transaminase and bilirubin i

M,

B8t of the extraots. I
&bnomdlg tigh values ware not e

Ny _
.1"." d
& B

b,

aots.

| T ! -
= %-lmqh were givun those ¢ -;'.Jl =
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DNVESTICATION 5

Studles cf the effect of aome plant extrarcts on

Plasmodium £al)ioaceir in v

?hmodiug berghei and

=
The teat plant extracts in these exporirantsa wem'tﬁ

extraots of the two plants whioh were oconaidered sudtable

for further investigation. jAsadtrachta indioa wea chosen

on the basis of its popularity amongst the local people and

Korinda lucida beoause of the appareunt suppressive action on

chick malaria. The extraots used were the water extracts
prepared by the pethod of Ferg ot. al. (1962) in chapter

thrée in which lkg of frosh plant material was maroerated

and boiled in seversl ohangee of water. The eater axtraot

%283 gorbined and ocncentrated to a amsller volume undet:

Yeduced prossure. From this comentrate wers obtsined tho .

Petroleur other extrmot, Ghloroform/mothanol extract and

P
Chloroform gxtract using methods already described ip detalls

oy u i
in Chapter three. The yields of the three t.ma'“u’;:ﬂ o

Plants are given below.

AFRICAN DIGITAL
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i — — - Lzaddirachta indica Morida luoida

—— — _‘_'h
Pet ethor extract. 250mg/Ke. WOma/Xg
Chlorofore/Methanol extract 500cg/Kg. 20 g/KE
Chlorsforc - 120eg/X 5. SQe/Kg.
Bxpsriment Sa.

8ffect of some plant extracte on infoctivity of Plasmodium

herghel in vitro.

Procedyrs .

Kouse erythrooytes infected =ith Plasmodium berihtf were
incubated for 6 hours with the various extracts under investi-
Bation nsing a modifdoation of the method of Riegkmann et al.
(1968). The incubation period was redused fram 24 hours to
§ hours beocause of the coneidarable loss of viablility of

Paresites observed in the control cultures eftar 24 hours.

0thor pethods of m:ltivetiops tried werc not reprodusibla.

fr@ fnfectod mico having sbout 308 of their erythrocytes

ture |
In thds method oitrated blood colleoted by hesrt pune |
e to contain :

Paresi t1308 was ad Justed with physiologicel salin

blood was svirled
Bbout 5.0 - 106 red blood c2ll por CuER- L

to
I8 & Mask containing gless beads for about 5 PAnutos
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i

- y
1 21 aliquotd of the blood was pipetted mto-‘
-

£13¢t bottared sorew oap bottles conteining Smg giuccse whioh

wua added to tiv tubes in 0.1ml solution. To tle oc%_‘? .
edded 0.5¢]1 of O.INHCl adjusted to pH 6. #£.0. 3Sach of the
extrsct was tested in two bottles. They wore dissolved in
0.1NC1 and ed justed to pH 6.0-8.0 with faQH. The bottles and
their oontents were shaken gently to aix the contenta and they
vere then inoubated at 38°C for 6 hours in a mator bath. &t

0 hour amd of'tor 6 houra of incubstion, the viability of the

parasites was teated by injecting G.lzl of the ocontent of the
oontrol tubus into S olean mice. Also the visbility of the

Parasites exposod to the druygs was testad in cleen zice aftor

6 hours inoubating. The mice were examined daily for four daye

for percentage parasitemis.

Baaults N
.|1 J I r
The results of exnericents ¥ith extracta of both ,ﬂl@b "

on Plaspodiur berghei are shown in tebles 13 and L. Teble

suppressive aotion o tho

13 showa thst chloroquine had so=e
tads in the moo
_J

I
i
-

Parasite 4, -vitro when the level &f paraai
e IW.!* af't
in this group is comparea With ti® Opk “ ul

\ 'A.
3 i+ 1 s

3 A-

lnoubation. WNone of the extracts used Nad &
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aotion. Also Table 14 shows th&t

X
lucida had no effect on the Meotzvi’ty of p Q

to ther.

Canclusion.

Bxtracts of Azadirachts indica and Morinda lucic

-

no effect on irfectivity of Plesmodiur begghei in-v!




Effect of extraocts of jizadirachte indica om infecidwity

- 163 -

TABLS 13

of Plasmodiuw berchei in-vitro.

Peroontage

Parusitaria

Drys eTtor inocvlation

—
R

Concontmﬂu:r 1

Bxtract
of drug
-

Control Chr - |L.8a.6
. 6 hrs a - 2 08‘:1.2
Cioroquine | 0.25cg 0.6+3.7 l
Tater A 3ol ofl</ 2.9.1.4

litro - !
n hl of A 2'1-?1.3
x 100
Pet ether |2.50xg 2.341.5
4 250mg
eel e | 5.00mg
: 500mE
G, 1.00eg

100 e
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—

10 .s-g .6
10 .8_33.1
3.841.6

12 .L.2.7

8.643 .l
10.7422.5

27.79.4

25 05_‘.6 03’ ‘bs 08_4': :2
23.745.




T+ B8 1

Bffect of extracts of Yorinda lueida on infectdvity

of Plaapodium bherghei in vitro.

F_ — —

Porvontege Porssitamia
Deys aftar infuction
s ] 2 | *-'
ETEER L O = | 5.74.5 120.943.1 | 42.2.4.8 57.546.1
“ 6 brs.| = 2.6+1.0 1.7x.8 25.84.5 43,54 .6
D,
Ciloroquine |0.2508 | 1.240.9 [2.620.0 | 8.923 ]39:52:2
R L ‘Fl & lkd 2-2 ‘10‘0 8.9_902 22.6.!‘.“ 3&5.2_6.1
for ey s |u0.15.2
" % of 10 X100 2.9.41.3 I1o.&_=z.'z 2C.443- .1.55.
. 02 5.5
Pet ether |4 .00mg 2.54.2 [10.183.3 25.5.4.1 |42 ,.:l_
: 1,0Qn 8 ’2.04,1; g.92.6 22.145.9 'ol_.2_£t.6
| : 8.4
“19!001 Iz‘anb 3:2:1-0 12.1;_*.? 25-h_§.1 LB _ﬁﬁ
| 23,342 .7 |40.4s32
. 20'-55: 2-20."0 .7 1008£ .2 o
. 3 B '._,O
MI 0 5‘\68 2.1_4‘106 9-‘0-:305 2\"5_‘.5“'1 6 -* |
5 | ) 12.54.3 | 25.3.42.9 1236
" 2 Ko
Smt’,o 2.8_4.10
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Experinent 2b

 e——

Bffeot of some plant extraota on infectivity of

plaarodium gallinacoum in vitro

Progedure.

A nodifioation of the mo thod of Tayior et. al. (1951)
«as used. Parasitized blood was obtained frao infected chicks
akile noresl blood was obteined from aninfaoted chicks by
heart puncture. To each sterile 25n1 conicel fladk were
introduced 3.901 oitrated normal chick blood; 0.1lnl of
pericillin 4n igotonic saline containing 5,000 units of sodium
peatedllin G; 0.5ml of perasitised blood diluted to oontdin
about 5 x 103 parasitiged ervthrocytes; end 0.50l of the test
plant extract or chloroguine dissolved in C.UHCL and adjusted

flasks. B8oh
to pH 6.0-8.0 with NaCi! before adding it to tm flas

s. Twxo flasks
plant gxtraot was tested in two 3OPArats flosk

to 8.0 with
to whioh 0.5m) of 0.1 NHC1 (adjuated to PH 6.0 to

wore then
HaH) was addod wor- used ap oontrolf. The flasks

oontinuous
inoubated in a watur bath at }800 for & hours with

shaking. The !noubation period 773 T

3 during 24 hours incupatiod of

of loss of vinbility obtaine

eontrol s,
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— TEEL
Tho number of viablo parssites in each oo a

gated &t tho begintdng a3 at the ond of 6 bourt a
inoculating L 6ix—days 014 chioka with C.2ml of Uis conmtect r'i

gach flask. Tho other cultures contalmng “L* test axtraots
- |

were also teated ir olean ohicks. The inoculatud chicks wore
3 k3 ®oT®

i
oxmxinsd datly until paraglites were dutacted ia tb#;'t%_ III B

e

Mpulta
Tebles 15 and 16 show tho effeot of thd extracts. 7rom -

[

tadls 15 it was cbsorved cmtnme of the oxtruots of

izsdirachta indios used delayed the prepetent period ,

appressed tie level cf parssitoains 1
Chloroguine did not
25 hours it also reducod the

n clean ohtoks whet

ccapared with the oantrol . cnly prolang

the pre-patent poriod by sbout

prroentage paresitamia. The sligh
ether eXtrect of this plant dsl‘w

miea cbaerved in thw pot
jooted to Student’s

tood sigrdficant when sub
o 14 not have "'""r

Rrtracts of woyimdg-3ugids i)
viability of the parmsites.
o lugd an-
Bxtruste of mgsmw b

4 not qltor infoctivity of Flaus
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TABLE 16

Bffect of aae extracts of Yorinda lucids on

infectivity of Plasmodiur gallinaceum sfter & hours
incubaticen in vitro.

Percentage Parauritomia
Days after inoculation
‘_— Concontra«
5itract | tion of 5 b +
drug inSml) | =3
) |
Cantrol 3 s
0 hr. = 18.642.936.13k.6 63.. - °
Control i - ’
E h;: - -vo |3.64.1 : 27.35.1 382
ChlorO- : 802_’2 .6
quine | 0.02¢g -ve Vo e l
Yate ' 1,
i C}.znéiﬂlkd e 7, 9-),2201& 2505-‘-""'h| 57 .Z-ﬁ.h 65 629 5
- 32.60 " $.543.5 |59-7410-1
hter 0.%1ﬂm =¥a Jos_g-ce 1‘ e i h6 6‘!‘ 9 w 56 6
L R o [0 S 8.2.7.8 |49:6473
Pt other Lo g ~-V3 '2-5_4,1-5 2h 7480 = .
1/ | 1.0 4.2 |57.0.42
Ko O 12 .00 ~ve |5.349.8 26.0 shed Ly.c2 2
' Fear s.0.0.6 |23.38.7[52:54 51.59-
cm13 s 5 -u.a-d.9 25.323-7 45058 z.s.:i._ﬁ-‘;
0.50mz A = .7 151.58.
" Smg !5.1‘-‘2'{:' 27.8_4!‘.1 &905.9
—
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w = ?
Effeot of aome plant extraots of 1lipia ayqf » .
Blaamodiyp gallinnoeum and Plegmodiunm borehoi in v‘i'-f 4

Execedpro .
Infeoted and normal blood samples warw ppllpp{qa i-f_*_gl—.

I e g

botk infeoted and normel wioe and chicks respectively as

desoribed in ohapter three. The blood samples ware washi,q-l.i !
their red blood ocell counts and peroentage psrasitecia were
deteroined. Into each sterile test tube were introduced 3=l
Kreb's phosphato buffer containing 0.OWm gluoose; 2.5al of
infected or normal blood; and 0.5ml of chloroquine cor plant
extract undor observation. The drugs were dissolved in

0.1 NMC1 and adjusted to pH 6 - pHB8 with Ne(H. To tha o9ntrols,
0.521 of ¢.1 NHC1 which was also adjusted to pHG'-pHﬂ was aﬁtzi'dﬁ:
T™he tubes were then inoubated at )7°c for 4 hours li'th > S
omtinuoua shaking. /At the beginning of tho i“o‘mn* aml

Bl

4 hours later, 2ml aliquotyp Oof each sanple mas ¥ o
|

t \iauq tho

Y™ analysed for tho fros fatty acid oonten

Anotiher 0,501 aliquis i'l

.I.

Bathod of Dole dosoribod esrlier.
= of th
‘%h sagple was withdrawn et the bogl = 'ﬁ :

i1pid
SEEE .

. sas41 'DRC
brnire inouhation and analysed for the total I

%antont ysin,; the method of Basal

[}
[
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gaoh test drug was tested in tripligate.

T4BLE 17

e

Bffect of aowe axtracts of Muj._;;e#a

Q)

N
<
Y—

;
el S
— -

$

3xtract ’

| gl N

Conoentration| Total Phospbo- |
of drug in 6zl ]ipi%a:cng/l(}lc X

syathesis of 1lipid 'in vitro' by Plawm odii:_i:r berahed.
u

!
figraal
oontml ] 1 = t 3 -75}0 069
Infacted con-- !
| trol - 10.484.13
Chloroquine [0.25mg 3.4040.27
Water 0.5zl of 1kg/ 9.82 41.22
litre =
Water 0.5zl of 1kg/
litre x 100 12,6141 44
Pot other 2 .50ng 11.354 .52
. 250D 5 8.7141.66
OiC1 Mol |5.00ze 10.84 2.12
i S002g 14.12 4181
NoOR 0.5008 10.8540.75

- e S

— Tl

* 5036 9 _7‘7_‘,]...'0’
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T, BIB _L 2

8ffoot of some axtraots of .rad¢ ra

production in vitro by Plascodiug dnapew-

e

Rxtract.

Koteal contral
Irfocted *©

Chloroquina
Nater

Pet gther

Chloroforn/
Ye0H

chlcrot'om

Corvcentration
of d'ﬁ' 10 é ar)

0.@nmg
C.5m) 1kg/litre

0.5m1 1lkg/1itre
x 100

2.50mg

25(ng

5 .00mg
50 g

1.00mg
100mg

| Total

Sgcé_jl ;

rg/)

5.51.+1.66
20.554C.8%
9.634C.72
19.65.40.82

18.924.15
21.804.09
21.06.+0.54
19.514C.98

2=0 o%"@l
181 41 . 08
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TABRLR 20

3ffect of some extraots of Morinda lucid~ on lipid

produotion in vitro by Plasmedium emllinaceur

Concentration

3rtract
:j d(k"_ ) nb ‘ 4
Nermal ocontral -
icfected " - I
Chloroquim .02mg
Vater .S5el lkg/litre
+ 0.5n1 lkg/litre
x 100
Pet ethor 4 .00mg
L L00ng
Chlorotorm/
Mo OH 2.00g
k 20Q0mg
Chloreform lo.s Omg
: I
150eg

Total Phosphodi-
pid mg/1010 RyC

FRa

/1020

5.904C.58
14 .86.40.76
7.25 4046

13.44.4C.70

14.5940.35
14.15 0.4k

12.6040.52

13.9520.83
11.74.42.21
1 .814C.79
14..65.4C .85
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C.63.C.08

W 1.25.40.14

0.83_4_0 021

1.50+C.42

1 um__o ’53
1.1940.22

1.349C,36

1.16.40.26
1.1640.50
1.284C.37
1 .42 +0.68

_—l—#—

Red’ Blood Cell



Bffoot of somo axtraots cf Morinda lucida on 1lipid

produotion in vitro by Plasmodium walliragoun

Conoentration |Tota) Phospholi-

FPA /unqlﬁ

Pt [druo spbmlr | P 2¢/1010 mc_t[nod. Blood Coll
Nommal oontral - 5. 9%4C, 68 C.63.0.08
Infaoted " - 14,86.40.76 1.2540.1)
Chloroquine  |0.02mg 7.2540.46 0.835.40.21
Water 0,521 WgNStro| 13.44,40.70 1.5040.42

i il 1 . 59.40.35 1.04C.53

Pot othor  |u.00mx 114,15.4C 4y 1.1940.22

! 400og 12.6040.52 1.34.40,36

Chlorotorm/

KeOH 2 .000g 13.9540.83 1.2640,26

i 200mg 11.74.22.21 1.1640.50

Chlorofon, 0.50ng 1 .81.40.79 1,28.40.37

" SCrg 14 ,65.40.85 1.42.40.68
| [ i
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Rosult.
Table 17 and 18 show tho effects of the cxtraots on

Plasgodium bershei. In both cancs ohloroquins reduced tis

amount of phosphvlipid aynthesisod in vitre signifioantly froo
20.55 m&/lOm Rod Blood Cell in thoao with ohloroquine. 7Thia
difference is signifiosnt at 1GR8 lovel and 1t ocan tiereforo
b0 gonoluded that potont anticalsrzial drugs intorfora with 1ipid
synthozis by Plaamodiun pershei .

From table 17 the pet othor oxtrsot (250mg/621 suspon-
8ion) prodused the higheat reduotion in the amount of

ot ude ¥

Phospholipid aynthesised. Whon subjooted to.'t’ tait this

valuo mas not stgnifioant. It oon thorefore bo conoluded

that this extraot of asgdiraocha indica is not a potent

Sntizalarial agont.
Tablo 18 showa tho rosult of the extracts of Norjnis

dugids on Plnamodiym bershoi. !Hone of tho oytrects used

hAd Gimiﬁcqnt offoot opn the wow\t of lipid 3$nth08130d

by ths parasite.

Tables 19 and 20 show the rusulta of extraots of both

Planta op Plagmodium g91linsoeud. No oxtract of both plants

Y38 ghsoryod to suppross the amount of }ipids ayntlesisod

81804 r40antly,
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] Tho rvaults show that the varfous oxtraots ql'

] rachts indicg snd Morinds luoida hed nc elgnificant

olusion: ‘u

supprogsivo aotion on the lipid pmduot:ldn of W

N - W
Plaonodium berghoi and Plapmodiue gell u.;f't}h..
. 1
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INVESTIGATION 6

Clinioel trial in man of weter extreots of Merinda

lyoida and ,zecdirachtp indiea,

Morinds lucidg whioh was the only plant showing asone

anti-melarial property in ohioks and Azadirachts indloa, the

most popularly used plant for eclaris fevor werc seleotod
for olinioal trial on asoemo patients in tho Univoraity Heelth
Centre undor the euporvision of the Doputy Direotor of the
Health Contre,

Prooodury, .

Children botweon the ages of § yoars sand 15 yosrs who
raported in tho hoalth sentrs with fevor had thoir blood
exaninod for muleriel parasitos. Chlldren with positivo
parasito eounta were hospitalisod and trosted with water
Oxtragts of the abovo nemod plants propsred as used
treditionally, plocd samples for samo biochordeal studies
"OFS taken at the beginning of tho trial end at twe ds¥s
intorvel during the triaq}. Tomporaturas of the petionts
¥orY macorded throe timos dgily. Tho pationts woro troatod
three ¢imos daily with tho wutor oxtrsots prepered by
'hpt-ling 500gm f£rosh leavos of sgadirsohta indiag in 1 ditre
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of wator. Baoh patiunt wes given about 100a) of thi;
oxtraot thyret times daily.

In 0aaos whorv the condition of the petient dsteriorated
withdn 4B hours, ohlsroquine was ismodiately sdzinisterv4.

Owing to diffioulties onoounternd in this trial only
four patiunts wore tried on wach oxtraot.
TSR

Pgures 15 amd 16 ahow the offect of the extrects an
tho temperatures of tho pationts. Tho figuros showod that
both oxtraot2 had no bonofioial offect on the body temperaturw
of the pationts. YWron ohlcroquino was sdministered the
Patiorta gonorally hed their body torporatures lowored and
Paresitop oloared frum their blood.

ACtor 4B houra of thorepy no parnsitvs wore detootid
D tho blaod filpa of ono patient eiven Apniireonta ludica
81! only mne out of tho throg who had tho oxtraot of Mogipdd
AR1dy for tyro days. Patianta who gnvo nogrtive paraaito
O%unta wore ot 0linionlly botter than tho othere Az they
3t111 pyg hifh tomporaturos and wire gvnemslly unwoell,

Yariniiouns in tho soerux bioohomical whlufs ¥orv:
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




Liwonaistent fur whils sme patients shosed ‘wresss i
thelr ssrum biocohemical valass stimry &boeed & Seereade
(Tahles 21 ant 22). But 16 ma dasrved Hh;’ﬂ“’ ases
1owsr lovels of albumin were Cound. This is corsistent
Vith chaervatims of earlier vechers wis v also o
lower aldumin levels in human malaria,

Extraots of Aaadireshta indice aed Norinds lesids ted
B0 bunofiolal effent on the teaps rature and general

flinicnl pyoture of i patisnta, hj
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TabI8 21

extraot of Azadiraohta indicas leaves c? yozo hjochemical values in soge

palnrial patients
G Total |
ng;m- In;rft / L(.:’/..P. bzlimbin Ehﬁ UE.[:], Total Albumin Total
' /1 00k toi
nl ew/pl [ee/100m) | °& e g nlgn ' Pclo;ulin Bﬁluhv;m
99°8 1702 9072 lom y |
” 2 I jho? 7.1 ‘#606 15.5 20.5 22.10,
€ (201 ) 820 [ v | 28 | 7 5.8 w182 2.6
9908 16081 6 !.8 0.8 .
. p 88.
99.4 18.5 8.66 :: 5 & il Ut 13.2 13.0
%8.8 | 8.5 . U.; 2 A [ 41.9 14.8 23.1 202
‘ 1501& U, 60 128.6 6.8 5107 7 5 21,0 20 6
lm'o 1805 : : .
99.3 22.4 9.30 0 0 13.7 21.6 20,2
5.0 | 16.2 ‘:b 80 83.2 8.1 45.6 1.1 19.5 2.0
95 |18 | o 3:3 g i 1 6.l 2.9 | 236 | M
9.5 8.8 12,15 0'7 i K 43.1 13.9 2442 18.8
. L 107 | 68 52,9 8.8 20,2 19.9
%.7 | 18.6 : ' : :
%.6 h I 7 9087 0.9‘0 92.6 7.2 4&.5 13 l ‘J
X F 7 Normal ' 9.51 0.71 89.5 7.7 5.3 2 2343
%6 82 | 15.2 | 0. 2.4 | 6.5 ‘ A 13.)
L ¢ indlcetos the prosence of 1 parasite ,m.‘:;ol:, & 2.3 8.6 20.2

rila.
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TABLE 21

volues in some
IlI'*‘d;}t of water axtract of ugdimohtg indiog leaves on &ouo bioohemical

malarinl pationts

EET | et EE ———
| ? “PRa |y P ;gﬁl bin | 61 el bt | T Qn | K GLabult
Ago |Parasite-| Tempers- | . ° hoPs rubin R80, g1pha (lobulin obulin
2ia N B VAR S ng/ 10063 ke % & e £
P 1105i 4 W.B 17-2 9072 10% ‘.\[5-2 701 l&6.6
2wl » | w2 [0 |80 | v 8 | 7.5 45.8
3 ? ]2 4 ”08 16081 Gcw C.BIO 8805 806 Q?-S
M| ¥ 9 44 99.4 18.5 8.66 057 115,3 1.6 41.9
Y |'P| 7 |Normax | 988 | 85 3.4 | 060 |:128.6 | 6.8 51.7
12 | P ns5| w 102.0 | 1B.5 9,48 | 0.86 | 1005 | 7.0 L5.5 13.7 21,6 2.2
- . N 10 ¢ 9903 2.4 9.3’, 0.% 83.2 8.1 14506 uol 19.5 22.0
213 [P 22 | -mw 9.0 |[16.2 | 235 | 1.08 97,2 23.6 17.1
L 4 9 + ”c’ 1608 U.f} 0.79 1&.6 2b.2 m.a
s 1 _f_ 7 | Noreal | 98,5 | 8.8 12,15 | 0.75 | 106.7 2042 19.9
Nl 1P| 5] - %,7 | 18.6 9.87 | 0.9 9.6 7.2 L4.5 13.1 21.4 23.3
2 1¥1] 10 ~v0 98.6 20.7 9.51 0.71 89.5 7.7 | 863 TR 2.4 19,3
L | P | 7 | wormal| 986 | 8. 15.2 | o | 12 | 6.5 52.5 8.6 | 1o 3,

s+ indicetos tho presenco of 1 pavesito Dér fi%ld4 in a thi ¥k 1'1 084 rxla

- o« @ mrunsttse pine Cialha . e -
s L - 3 “ AFRICAN DIGIT/lL HEALTH REPOSITOR\FPROJECT - - - ; '
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Pat-
ient

+ dndicates the presence of ona parasite por

+e

1 " )

O
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TABLE 22
Sffoot of water extract of Morinda lucida on somg 3eN\E bicehenica) yeiyes in some malarial patisnts
.Sex Age Parasito-q Tenpora-| G.P.T L.AP .Total | Clu |
: T P.T, AP Glucose | Total \ Albunin | Total rletulia | 15)
ma |turo of |IntUnit/ ou/m) | bild me/100el i 1 P ‘ ﬂ“'
ol .hm :}1 o/ gr 1301:1 A } gha : :
p .
9 +4 101 ok 17.9 9.8 loQ‘l lw 02 702 b8-2 13'5 ZLL 2105
¥ |10
) 4 98,2 19.8 1.6 | 1.3 ol,.5 6.8 43,7 16.2 %5 |28
8| 99,7 152 | 83 |08 | 112.0 2.7 16,0 / “
P | 8 4 99.5 18.6 12.4 . 86.5 1.5 48,2
F Al | ™
9 + 98.9 17.7 8.3 0.90 106.4 l 1.} 48.0
¥ |10 ++ 102.1 Ly 4 8.2 1.61 81,5 I 40.4
P |8 ¢ 2.9 16.1 11.2 | 0.64 95.3 1.5 45.5
F |8 -ve 9.0 18.8 9.4 | 2.2 101.6 7.6 | 48.7
F110) - %88 | 1.2 92.7 7.0 2.5 25|

f1eld on a thigk blood fiinm.

' tw0 or more parasitus por field on a thick blood film,
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Bifect o malarial infection on ox,mn; E 2: g

- :
'__ aadl - e— e *_:' = - '__.-, |
“r -dg o i & —— 1 H‘f i 3

Mﬁ“ﬂ berphei, a rodent malarial parasite, (ae W  found

i -" I

sduc® tat 1 infoctions in moat strain: of ﬂltj.ft AOUSC .,;T":""
] ™

ﬁo severs by of info~tion varica vfth the zpccies of ;l:i

ll.u:zcc:r‘tiblo Straina the couroe of ipfection in ‘-‘W'v‘{_

A
¥7 4 brief acute ittack canocicted irith a rupddly jroire

imilerial
.
driiis 1ike chloroguino and pasquine when adminisigroed earl ‘.'_7“'-'

parscitemin vhich leade Lo deuth (Eri 2¢ et.el. 1960)

I
ﬁmm or cure i :e of this infecticn (Hoz et. al, 1954"-

#t. 21 1963 anmd Thurston, 1950).

II
d

dmilarly Mgsuodfws ;allipsceun infection in chicks is (3
®al0o tiw fnfected cliloks ary traat .d with anti malarial & :

(B3¢ 1943, Jusvant 2102 6b. ol. 1952)
. Walarya) Snrection L4 accomsanivd by oliangss Ln Hhe ok

]

— Y
e oS

BrAlures of the hoats, 'Misgo changes fe not consist
%8 for in wioe {us imhnﬂ,w&}ﬁg
Wpaisd by o 1.1l in the body lemperaluie of o

dey, 1968, ihile Sz man 4% 15 puserslly .

-
-

e



'R ' : B
‘¥alarial ‘;rﬁ'bc'l tionmn han

e bidchomic!l changes in wm
i
tion of toxin® raleasaed into tho cii? '

. . " o — ]
afijted or by the reaction of the host to tho inf

- ) 1
| rauple it hae duen nuggestsd that the red cedl Jeim

 mlamnl infections involves not only direct ryituce o
eells by edorgin; merozoitcs but alco save e d...gng to ¢
128! rid cells by toxins (Zuckermzn 1964).

lo l4:d to arcewinr that aro out of wopcrtion to the '1315;__ _

mral texd s {n ths host. Evicdence for the exiotence of l

"‘ b.asd on demonstration by in-vit'o tochni ues of the h&

iefected pleaces 10 alter norml cell paysiology and thﬂ

me2tic fragilily (perh, 1969: Herann, 1969). K—ll.'l lil ! !

#f toxipys hupy wien dmomtr ted by :iler snd W (‘h’ 'lu'f ol

Bat sore of Flastodius beeghcl infected aied iendbit oxidativ

.hﬂlﬂn’htim in i20lalind pouse llrg'ulbch:m'- iM_ __

M}' stconnty for e Juntruction of liver tiﬂllﬂ‘ toer
Infeviton amg 1sats (o the obserwved 1iver dyafinetion

I h!!tl of sxpsvismta with mdce ad *Mi“_’—i ..:f.' T4

Fiaticas (5 the ---um protein gmmmﬂ treated

Sboh. Yo 1w cenen mm nm-i« ..._: .' |

S botal puotein values but masked | Ll
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| Jitobulina in chick’. ymj)ar changes havo boen reportod in i o
~ lnfocted with {lumodium bor hei by Brigge ct.al, (1960) =0 “xdun
ot al. (1966); and in chicks infocted with Flasmodiup ~allipaceun
3y Pao and Cohly (1953) and oonkoy infected with 'I:L_"mgg‘j iD l‘alcig-'u_-\q"
The pr'eseace of an abnormality in the hlasma nroieins indicstey
that soms pathological or physiologlcal factor; «ro prssont and arg
rofponsible for this comdition. Peterman (1750} bao given tho usual
tonditions which cause abnormalities in serus or plasmi proteins
ap jcute inflammation, chronio inflammntion and proliferativo pro-
cognes, livor nnd biliary disordera. |lo nlso reportcd that the
oboorved abnormalitics aro only a reflaction on tho state of the
subdoct under ntudy snd not intlicotive of o ehecific discaoe, 1In
Hvardigesses, decreined smerua trotoins, espocially albumin, ia
WNBllY obyorved and this is becauno tho liver 16 rosponaiblo for
the gynthosis of mont plasma Proteins, especially albumins. ihun
1% Bylazial infections, tho ouscrved decroase in tho @erus albusin
€12 be qgsociated with hepatic damago in this diccase. Y drug
®Meh 1 cpario of proventing this liver demaj® *hould thezefere

affeet the geruw protains

e ohnorved vari_ tions in gerum glucoso lovelz in tha ™ otudy

. avo In nfico thore

8128 )r to tho ‘¢ reported by carlier workors.

ﬁ.'i_.lumnjly 8 iy ficunt docroasc in sorun glucose leval comfiiaaing

o 1
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the observations of 8adun ok al. ($965). In chicka oligl ¢ but in_
oiZnificant decreuanen wore aloo obuorve.

talarisl pasasites ure knovn to utilizo glucors in cumsiderg .l
qmtitiaa for ontrgy production (Conedulla 1963), losor serus
glucose levelc in thioc dioceseso can thsr«force be aceocilicted with
bigh poraaitesia This high x.lcmmd for glucose by tho parasjtes
can 1ad to looo of glycogen in the liver. iinger (1954) has re—
ported that cytoplooxic condenaation occurs in liver cells ia mice
infected *«ith Flasmodium berghei. He haz suggested that thia
Contition may yeprosent a depletion of fat, gluocose and other
stor'ioe mat riala rrom the cells ind that thise ale pot replsced
during the infection. The obse:vwd lgweér Zerun glucoss in tia
infection can thorofore be a diroet reaction of thé host o ths
iafection,

The chiangus obzerved in tho uervun levels of glutamic pirvvate
W’Mnane(c i)y anl leucino amino peptidasc (L.F) S likel: %
B 8rsoclzted with the hepatic demago precent f{n Uud infectioa &%
T ad valuey ro genyraliy aonociated v th hepatic JABSCE (Heam VL
uly 511ens varf itioun were obuerved in soruz alkdlii® phosphatans
Vd 1otal bilirubls, shoving that therc wa® no obatructica of the
Mis duzry 4

ila di peace,

Ih“u'in; tufrationis in these cr?‘"‘"-nul sedels are i -
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1.“013‘ anino peptidase, serum proteing lndjalﬁbéié

‘ere infact uced in nmmm

fiperames for tho diucovery of potent anti-malaria) Hrugs (moi“oil 2
1945-1946; Thuraton, 1953).

ivo such convenient models aro the
Hlasmodiun borghei - mouse systea the Ilsspodium gallinaceun -

chick systen. | A
5
fables %a and Sc show the effact of chloroquine, the standard ‘$
L
orug in this project, on the progress of Flasmodiua banshei in- i

fection in male and female mice ani table 6 ghows {is effeoct ol -

- —— -

it can bo ascen thit chloroquinc suppressed infections in themo

Simals as evidonced by the significantly lover levels of para-

- ™bnis in ireatod animils coupared with the untreated controla.
- "lap it prevontod the full in body temporatures of both mice aud
- 9lct that {5 usually observed in thia disease.

~8gocialted wilh this decrease in the level of par

O
Mer
",

© roduced . srus levels of glutamic pyruvate tran
o ,—'a 9 auins peptidase and bilirubin and i.nmed
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gluooso in the amimals treated with chloroquine oompared s.*h the
infeoted oontrola. The protein fractions had not retumrnesd to
nomal proportionsa but they were oloser to the norcal values than
those in the untreated oontrols. Thereforo this drug in additimn
to imrroving the ¢limical aymptoma of the gnipsis. 2lso supprossod
tho serun bioohscioal abnoreslitios ocbserved In tha oontrola.

Sffeot of 1oo0al plant extraots on expericontal infeotims

e ———

Tablos 7 to 12 show the effeot of aome locally used plant
oxtraots on malarial infoction in mice stierting at different times
in tho oourse of infeotion. Hone of the six oxtraots proparod
traditionally had any suppressive or ourativo sotion on the

Plasmodiwm berghei infeotion in mico at the concontrations in

whioh thoy woro used. These occnoentrations were relativo on
meight baasia to that which will noreally be uzed by man. In
another jnvestigation it wua observed that nona of the extraots
was offeotive ngninst thiz diseano in mioo evon at comoontrations
equivalont to 100kg plant materinla por litre. In both easocs

the extrwots had no toneficial effect on the temperstures of tho
Rioe as tooporatureas In thoae treated with ths extraots wero not
different fror thoao of oontrol mioco. Therofore these extrects had

N0 offect on the olinioal symptoms of Plasmodium berghol infostion
in mioo.

Thoir ¢froots on same aeruxz biochaiocal velues weio invoetigated

Pigurgs 5 to 10 ahow tho results of experimentsising the six p‘linﬂt
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oxtracte under investigation., These figuros showed *+hat nonc of
tho ecxtracta had any bemeficial effect on thoe biochamical valuos
javostigatod as chloroguine did. Infact oome oi tho <xtracts
vould appsar to og ravato the atnormalitios ezoociated vith the
infoction, as shovn by raised sorun vsaluoo of glutamic pyruvate

transaminase, and loucino onino peptidape bv jorinda lucidy and

tho itixturesAmdD in infoc od mice coppazed with controls,

In normal uninfocted mice only olight and insignifi.ant
increases werc obacrved in the ocrum lovels of both enzyeeo,
(glutomic pyruvete iransaminaco nad loucine amino peptidase) and
N0 chonges in ocorum glucooo, bilirubin and total protoins, ol-
though 5light docreasoo vtoro cbsorved in the albumin fractions in
all cases.

It can thwreforo be concluded that theee extiatis had no
ooncficia) offect on the infacted mic® as they did not improve
Y10 clinical and biochemicil symptoms of infected mice. The

reoudtd yould also secm to sugygout thit the o xtracte could de

toxic to the infrecied inimals al though thoy aro rel tively non-

t°.=1° to heulthy niiimals.

In tho chick malaria, hoiever, it was found that Plagsodiun

2llingceum infoction is olightl¥ mprresacd by “ater oz 'ract of

;.'.'.@]:!ndu lucida at o high concentration. ho suppresoion waa not

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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oigniziicant vhen comparaed vita that produced by Chincovulue, \pary
from this $1igh® reduction in level of parasiteosia the axtrict doe,
not coem to bo of any othor bonefit to the chick a 1t did not
guppreas the a“normolitiec that accompsnied the ‘nfoctions. (ather
it ooemed to aggravato the erfect of infecticn as 1t causod ralacd
valuco of norum Zlutaric pyruvate transamii ise amd loucine amino
poptidaoe in thu infocted chicks adove thogo in the infocted con-
trols. In normal chicks only slight incrcases in these enzynec
vworo obuerved, oven aftcr 5 days of thorapy.

All the other c¢xtracts had no oupproesivo action on Plaamodium

&llipaceun in chicks aad did not icmove tho blochozical abnorma-
litiea. Fnantia ohlorasntha bekcved differoantly froz the other
extracts in thiy model in that it wme the only mxtract vhich
affocted porup protoine significantly It causod a decroaco in
tho total protein levul as well =8 docressea in tbe slbumin and

‘globulin fr ctions and larse inti'eases in the 41pha globulin

fractions in both noruzl and infoctel chicks. These cb#*eivation

would sep to puoxuct that tho oxirsct could c.use nophronio in
chicks although nbscrvations on tho lddnoy did not roveal any

dodenerytion ¢ this o gan.

In chick malsria therofore, only ater exiract of Matinda

had glight osupprosoivo action.
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The differencoo in tho roaciions of Placmodia beihoi and

gllinaceun infectiona to thigo oxtracto aro not unoxnpacted for it
is knoun that difforent opecice of porasitea rcact diffo.,ntly to
chemothorapy. I'lasmodiun borghei for instancs hae uccn reported
to rospoad poorly to Zome useful druge and io hyperseapitivo to
others. Thus it has boen shoim by Thurotos (1950) that this para-

oite 10 only half ane gonsitivo to the action ¢f quinino as Plasvo-
andl

divm gallinacoun to oulf-nonami.dou snd oulfonea (Thompson ot. ol.
1967)

Thoao difforonces in roaponno o antimalerial druge could
bo duo to poveral factors of wbich tho rato of absorptien, mcta-
boliam and oxcrotion aro a forr., Scanidt (1971) (quoted from
Thospeon and orbel 1972} hao cuggee.ved that tha poor responso of

Plaomodi ug borghei to chlercouanide was ovidently belaugo nice

bave only limited capacity to metaboliso tho parent drug o it®

8Cuivo pptabolicc, Thorororo the apparent difforoncc betiroen

tho gction of Porinda lucida axtract on pPlaamadia borghei and

Qll—qi’l_a_@.\m could be duc to onc of thoao roaoons.

Roporta of other workors on aome of theae plants o¥el to
4€ro0 i th tho rcoulta of our oxperimonte. For instance, Sponcor
ot. o1. (1947) in bis ourvey of plants for anti-palarial activi-
490 found vator und alccholic oxtraoto of the barkn of .Jlatoadd
=ROtTicta, ysadirachts indica and Sanzifera §ndien inoffootive
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against avian walaria. major alksloid of ‘lstenin ccngensis,

echi tamino, k1o boen reported to pooosos no antinalariai propertics
(Coodaon and Henry 1925). Wiseloglo (1945~1946) reported that

an unaspecificd component of the bark of Moriuda lucida has a

ouppregsive action aguinet Plasuodiun leopliurae ia duck wbilo cont

extracts of ilstonia constricta and Alotonis scholaurio were found

inactive against this .vian ®odol.

M thoush in this invoastigation most of the plint oxtracts
hevo boon found inactivo against both rodent and avian malurial
infootiona, nome of thom are useful wedicinally in other »ays.

For inmatenco most lHorimda spocies aro knoun to pocoesa tanaino,
pethylonthraquinoneo and alicerine derivativez (Olivag1960).

Also sdooogan (1973) reportwd the imolation oi tuo anthr.quinols -
oruwal asnd oruvslol - and ton anthraquinonee from the stem of

Morinda lucida odtaincd locally frow troes in Ibadan amt Alor's

in the vostorn stato of lNigcria. Nedicinally anthraquizosnes are
waed ag purgative and lexatives. This plant can thorefors be
ugoful a5 a oowce of laxatives and purgotivoa ond these vid™

offoctn might bo rcsponsible for the bonefit derived from the us'*

of thin plent.

Mnentia chlorantha is known to contiln tho elkaloid beriorine

(O1iver 15¢0)  ,ho acid oulphato of thiam alkmloid "Aleh could be
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used for fndigesgyq,, giarrhoes. aslaria and cickngss 'n pry@nancy
Nin b%en uscd “uccoosfully in curing oriemtal eorgs by iujocting
it into tho sor® (Britich Pharmacopee index 194¢ ;.

izudirachio indics has boen found ugeful wodi~inslly. One
of ii{n conatituent” mimbidia, is used medicinally as 2 bitter
principle (Indian ibarmacentical Codex 1954). . locust phagore-
pollent, maliantriol, haa rocently boen {iaclalid froa thi coed oila
of both \zadirachia indica and 1ts cloaoly rvlited plant Jlelia
azedarach (imkunlc,t'73). In addition poixiered driod leuves of
thia plant aro r1oporicd able to protect bouns from woavil attick.
Thoro i no doubt, therefore, that this plant possesfoa come booo-
ficial medicinul valuo to man althougd ite antimalarial property
ia doubtful

Effect of oxtra:to of liorindo lucida and jAsadirachta indica.

on 3aomo malarial pucionts

| —— e e e —

— -~ =
—— — -

Fron the obacsvations mideo on a fevu hoopitalized mslarial
pationto, it jp wilikcly thot tho wator extracts of both plant
Po$0000 the peclaimed antimalarial proportiod, as children troated

Vith thoso eytrmote roaronded badly to thorapy, Ho¥ever no valid

Conclugions con bo drawm froo this atudy »Hoinly bacause of the

82L) nuaber ¢ pationts involved and the short ¢“r'tion of tho
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trisla. This vpg a0 bocsueo walaria in a deadly dtacaas “hich
miat bo handlec with utmodst cauiion. Secondly thy resulto arc
difficult to ibtoerprete becauso the putionts cuse ic at differcent

otsgos in tho infoction and thoy oosoraod dii'ferynt lgvels

of immunily to thie disceso. In all cases, the nitionts have
had eevorel cafea of tho disease.

Plguro 1% oho'n that ono patient (Ro. 3) out of tho 4 given
water oxiract of _cadirachta indica showod no positivo parazito
in hio blood eotiar aftor 48 hours of trszatmsnt whilo pationte Hes
! and 4 ghoved incroasoe in the lovel of purssitemia and patient
Ro. 2 ohowod noitlher an inccease nor 4 docreauv. Tho extract
could havo boen rosponoiblo for the olearanco of parasite in this
pationt; but this patient eoliowved no iuprovement in oth¥r critoris
atudiod for ho atill had o high tomprature of about 99.6°f and
was gonorally unwvoll. Tho apparont cloaranco of the phravito
could nlgo be attributod tc tho immune rosponve of the patient
to thie disoanso for i+t fo kmowvn that patients uith high iesunity

to the dineoaiio ovor cone tho infection 'dthout moul ostion.

Nono of ths pationts troated with Horindn lucida
tZtract had thoir bload cloared of tho paranito beforo tho adami=
Metration of chlnroguino evon after 72 howrs of treatcent ( "y gure

16 (no. 3). 1iso thoro woro somc fluctuatione in tho body tompera~

tureaeg.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



potemt a chloroqulse bwasuse pElicais ay 4“; at m 12

therapy with these infucions boouss wel) o - ' remtutd ﬂ,m
Wulne,

.
The use of thaos plints for aed: =) PTpoee sppeirs b8

dlotated by thedr Miter teates. ferhaw Bis |9 bacanec oGt

orthodox anti-salarial irvgs mvye bilia I.Lt-._ | RS m

i incressing the flow of saliva sad gastric Jsiow Snoresss the
| SPpPetits and taprove digestion thuy acting ss gesers] temien AN
04000 of dobility and lack of appetite. Malarial imfection walily
Qukitas both debiliey mne! lpck of appetite. USooe of Umse locally
Used plants ave known (0 coituin bMiter principles, For inslance
Atadirachty indica couteinp nisbidin, Spastis ShISSeoth) contadns
both€si e, Morinde Jusids containy pomp taniny mnd anthrequinones
YRich have bitter (wles It ia therefore poasible that these
“Xtracts act b, improving the appetite of the pstiente wha if
| ,;u cHn ent omoush good food will have encugh atrength o combat
ibtlituﬂng effuet of thia dineass,
pmaple in additlon to drinking the hot snf
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both in tho ho* cziriot and inhale the vapour frem it .

procYancs mak® 'l patient aweat profusely and as a rocoule pay
lovor his body tewperahwre giving him 3 tesporary rclie’ fros
goo# of hio aymptoms.

In som? cades the infuoions zct e purGatives and luxatives
a9 nell a0 diwroticos in vhich casoe. tho frequant re@oval of thoge
vaste producto fron tbe body alae holpe to lover the tonrerature

of the patient. _.orinda lucida vhich bes 200e anthraquinonea

uight be effociive in this way az anthraquinones ere knoin to bo
effectivc a0 purgatives and laxntives,

It 10 thersforo possiblo that tha action of aotio of these
plant ox.racts o o sioply symptoaxtic ant not anti-parasitic az
onc wreuld ecxpect

Bffect of drugno on malesrial parauitos in-vitro

-

e - b

r—

Tho modo of action of aati malerial drugs varico with tho
drug and tbe opccion of parasites but gonorally their antinalaiial
[opertioa a o ampocinted with the tanlerforence of “omse vital
Procetto in tho parinite. For exappl® chloroquino has been ahon"

to band gtroml.’ to nuclcoprotoins in-vilro an?d it haa b(IOD

gu'gooted th.¢ this action id a poasiblo exchonisn by which it

Anterfores wilh collular Frocossos in tho nilarial psrasite
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beth in tho hot sx:ract ond iahale the vagour frox it Lawoe
procenes make ho patient sweat profusoly and 48 a i.<il! say
tovor hia body tempeatwe giving him a tesporary :oMu' from
o) of him symptoms,

In pome cases the infupions asct as purgitive: and laxativen
ao wall ao diuroticu in xhich cise tho frovusnt ~eggval of thawo

vaato mroducts fron tho body elso hulps to lowcr the teuleraturo

of tho pationt. _orinda lucida vhich bas eomo anthrajuinonea

ight bo offociive in thie vay as amthrajuinones ere knodn to be
offective a0 purgativon and laxativaoa,

It i3 thersfaro posuiblo that the aotion of oohke of theoo
plant ox racte a o sigply syaptomatio end not anti-paragitic an
ono ‘tould expoct

Bffoct of drugo on wmalesinl parasitos in-vitro

fho modo of action of anti malarisl dngs varigo with the

drug and the gpocies of parasites but gonornlly their antimaludal

propertios a o gasociated with tho inierforonce of oaie vital

procoeses in tho par.gite. For wzapplo chleroquino has becn ochetn:

to bind girongly to nuclooprotoins in-viiro and it has beon

Bugvoted th:* thio action io a posciblo mrchanise by uhich it

intorferes with collular Proco8cos {n \ho milarial psraaite

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



-— E
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In our stuwdy, cffect of exteact on infectivity f
porasitos aftor axpoaure to the oxirnotpo and thoir~ abili.y
to syntheoloe lipide {rom glucoso wora ptudied 13 the.o

criteria of action oeem to be gencrully applfcable to aocst
anti-milarial drugs thosc active egonts nre not petabolitps

of the drugs,

Results of offecto of exwracia of Aradiruchta indics

and Morinda lucido on Plaswodius berzhei an! Plamodiun

gallinacoum in-vitro ere show in tadleo 37, 38, 39 and 40.

Hone of the cxiracto uned zcducod the visbiliny of
both parazit. specios exposcd to them ot very Hih concentrs-
tionos compe:ed with tho ucotion of chlerequire. 1lso botl
parasitc npoclios vere found to produce cignificant guantitics
of lipids fron glucooe in the proseuce of thuoe oxtricin
while chloroquine reducgd the asount synthesised significantly.
In ono of our experiments it wad fousd ihal extriel®
of both plant,; 44 not inhibit tho oxygen uptak® {n-¥itro by
Plaomodium perghed, vhilo chloroguin® aroduced Abaut SO~ inhibl-

tion undor th, oang oonditions. It ¥ould tif¥rcfor® g®eH ¢hd;

thoso plant ~ztraoto posiond no vuluable anti-sslarial a4c¢io

on both pareuite gpacied in-viyro.

io an at tempt to cxtend those in-viEro atudios to human
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malarial psrasites it vas found out bt 308t patients who
roported for fever in hoopituls hod very lox perecntage paraoni:-
temia; usuaally bolow 10 parasitemio was obtained and oaly in
isolatod canén had parasitomia above thio rocorded. With such
loi' lovels of porasitomia the qunntit; of 1ipide ayatheaipod
in-vitro vas mo insignificant ao to makc 3t difficult to uac
thic method to ovaluato the action of the extracte. Ao attespt
to tranafor human malarial psrasj ica to local prigateo alseo
failed ap tha spccien used did not chow high parasaitemia in
their periphoral blood. 1If it had been posaible lo infoct
those primatco uith humon apécies, then it vould have boeen
pogoiblo to obtain tho paranites at a doasity ouitable for

guch jin..vitro invostigations,
Fron the regults of tho lLiwvantigation with tha various

plant oxtrocta in-vivo in oxperlsen tal animals and mun, {t

can be concludod tint thore woar Spocio variation in th® respostd
of thc tent oyotuas to the extractn. Plasmediin-gullimcect o
chick syntem appoared to bo tic acat senzitive to thafe
oztractn for 1t 1s tho only eyntem in which “omo dofini™¥

(though inni.mificant) anti-malarial action w*Z? obs®rved.

Furth,r wrk night bo dono oo Borinds lucifly by

izolatic” ;pocifia caopononta and tryini theso on avian
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SUmmary.

The water oxtracto of loavos of Azadirarbic Indjicy

(0280!15’81‘0). tlorinda lueida, Alatonia boonoi, and lixtureo

4 and B and the alcoholic extract of nantia chlorantihs have

boon found to possess 7o anti-malarinl rrovertico agoinst

M&m{&& inToctions in @ice. Qrly the vater oxtract

of Korinda lucidn was found to possoso oomo anti-calarial

action againot Ploomodiua gellinnectm infoction in chicles.

These plant extracts had no benoficial effect on the
clinical gygptons of tho infection ao thoy neither reduced
tho extont of parasitemia nor ipprovoed the deterioration of

the body tomporaturos of anixals clven tho oxtracts.

In addition to this, the cxtracta did not correct tho

sorum piochemical abnormolitioo oboorvod in infectued asnimals

a8 chloroquino did. Iastoad 80mO of tho oxtracte, especiully

tho wator oxtracto of rigrim!a 1uwoida, Asadirachta lm and

Mixturos A ond D cocood to aggrnvate the offect af tho infec-

tion in jnfectod wics and chicko by cauding an olcvation of

B0TUS 1gvelo of GPT and 1AP above thoso oboorved in the

con trol mntinlp,

™» the norasl mice and ohicks so8t of the axiracts weronst
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hopato toxic at tho concentrations in ubich they were used.

But the alcoholic cxtract of fpantia chloruntha would appear

to be slightly toxic to chicks as it waz resvonsiblo for a
decreaso in total scrup protcins and docrennos ia the albumin
and %globulin fractions with a eimmificapt increage in the
alpha globulin fraction. These obsorvollions would geem to
guggeat that the extri:ct could causo nopbroeis in thu chick.
Malarial putients respondacd vory poorly to the use of

vatcr oxtracts of Azadirachta indica axd Morinda lucida.

Extondod clinical irials 411 be nocesssry to dzxaw o aviilid
conclusion but in the fow cques studied, thers was no
iaprovoment in tho clinical symptama of tho paticnte.

In in-viiro oxporirenis axtraots of Morindd Jucida snd
Azadirachta indica had no offcet on th® viability of Flafpo-

diug borghol and Plasmodivp gallinegoum. They aloo had no
effect on their st 11ty to produco lipide froeo &lucoz®

in-vitro as chloroguino dogs.
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SORRIPUTION 10 ERQVLEJGE

Thie study has made the following contrituticms to imowledge about
chemotherslty of emlaria.
1. The water extraot of leaves of tho plant Morind» lucida, which has
s alight suppressive action on Flassodiup gallingreum infection in chickws,
vas found to be ineffective against Flaapodius bergheil infeotion 1n mdce
and wovld eeom to be ineffective against humen melaria. 4180 the wmater
extracts of the leaves of the plant Assdirachta indica, vere insffective
against aalaria in xice, chicks and pun, wiile axtracta of leaves of tha
plant Alatanis boopei, bark of the plant bnantis chlargnths and mirtures
of various plant matarials have no antimalarial proparty sgainet salaria
in xicoe and chicks.
2  Ths plant extracts wers not tmdo to normil snimsls tmt were toxie
to infected an{mels as they aggraveted the sarmm biochamical admon™lities
wbich generally accompmny aalsris infeotdon.

e In vitro, extracts oI leaves of m; lncada and egirachta
didion had no erfect an the 4nfootivity and 1lipid production of Flaawodiom

berghei and Flagmod!us sAlLINAcTUR.
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