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Effect of Azadirachta indica on Plasmodium berghei 
berghei in mice 

P. O . O B I I I A N D J . M. M A K I N D E 
Department of Pharmacology and Therapeutics, College of Medicine. University of Ibadan, Ibadan, Nigeria 

S u m m a r y 

Azadirachta indica leaf extract has been investi-
g a t e d f o r ant imalar ia l activity against d r u g 
s e n s i t i v e s t ra in of P. berghei berghei in mice . 
O n a d m i n i s t e r i n g the extract subcutaneously to 
i n f e c t e d mice in the '4-day schizontocidal test ' 
4 1 . 2 % suppress ion of paras i taemia was ob-
s e r v e d . A similar observat ion was m a d e when 
t h e e x t r a c t was injected for 3 days before the 
a n i m a l s w e r e infected with the parasi tes . 21 .7% 
c h e m o s u p p r e s s i o n was ob ta ined . When treat-
m e n t c o m m e n c e d af ter the infection had 
a l r e a d y es tab l i shed , there was no demons t rab le 
s u p p r e s s i o n of paras i taemia . 

R e s u m e 

L ' e x t r a i t d e la feuille d 'Azadirachta indica etait 
e t u d i e c o n t r e une drogue sensible souche du 
Plasmodium berghei berghei pour son activite 
an t i p a l u d i s m e dans les souris. En adminis t rant 
l ' ex t r a i t S .c . chez les souris infectcs dans le 
"4 - jou r s test Schizontocidal ' une suppression de 
4 1 . 2 % d e la parasi taemie etait observe . O n 
a v a i t l ' observa t ion semblable quand I extrait 
e t a i t i n j e c t e pour 3 jours avant que les an imaux 
ne s o n t infectcs de parasites, une chemo-sup-
p r e s s i o n d e 21.7% etait ob tcnu . O u a n d le 
t r a i t e m e n t etai t commence apres Pinfcction est 
e t ab l i o n n 'a pas eu suppression demons t rab le 
d u p a r a s i t a e m i e . 

I n t r o d u c t i o n 

C h e m o t h e r a p y has been of great impor tance 
s ince t he control of malaria was first a t t emp ted . 

Correspondence: P. O. Obih, Department of 
Pharmacology and Therapeutics. College of Medi-
cine. University of Ibadan, Ibadan, Nigeria. 

In the t ropical pa r t s of the world and particu-
larly A f r i c a , mi l l ions of peop le are exposed to 
t he a d m i n i s t r a t i o n of var ious fo rms of herbal 
d e c o c t i o n s for t he t r e a t m e n t of malaria . T rue 
i n f o r m a t i o n as to the c la ims of efficacy of these 
ex t r ac t s will c o n t r i b u t e in no small measure to 
k n o w l e d g e a n d sc ience while offer ing at the 
s a m e t ime the sa t is fac t ion of cont r ibut ing to the 
hea l th a n d wel l -be ing of mank ind . 

Azadirachta indica (Dongo-Yaro-Mausa) is 
o n e such plant tha t is popular ly used in the 
s o u t h e r n par t of Nigeria for the t rea tment of 
fevers especial ly p r e s u m e d malar ia . T h e leaves 
a r e boi led a n d the ex t rac t t aken in uncontrolled 
doses . In India it is used as an antipyretic 
( S y m p o s i u m . D a k a r , 1968). In this study the 
b lood sch izontoc ida l act ion of this plant against 
the c h l o r o q u i n c sensi t ive strain of P. berghei 
berghei in mice was invest igated both at the 
ear ly a n d es tab l i shed s tages of the infection. 

Ma te r i a l s a n d me thods 

Preparation of A z a d i r a c h t a indica extract 

123 g of Azadirachta indica leaves were boiled 
wi th 500 ml of w a t e r fo r 30 min. T h e liquid was 
d r a i n e d off a n d reboi led to reduce the final 
v o l u m e to 150 ml. 

Evaluation of the blood schizontocidal activity 
of A z a d i r a c h t a indica in mice using the 4-day 
test 

T h e t e c h n i q u e a p p l i e d he re was similar to that 
de sc r i bed by P e t e r s (1965) and Porter and 
P e t e r s (1975) . M a l e a lb ino mice weighing be-
t w e e n 18 a n d 22 g w e r e given a s tandard 
i nocu lum of 1 x 107 e ry th rocy tes infected with 
P. berghei berghei i n t r a p e r i t o n e a l . In order to 
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avoid variability in paras i taemia , the animals 
were infected f rom o n e d o n o r mouse . At the 
same t ime , these animals were divided into 
g roups of five mice per g roup . Four g roups 
received subcutaneously the stock ol Azadir-
aclita itulica, one-half stock s t rength , one-
qua r t e r stock s t rength and one-eighth of the 
stock strength on days 0 (day of inoculation). I, 
2 and 3. A parallel test was run with chloro-
qu ine as a re fe rence and the control animals 
were given equivalent vo lume of distilled wate r . 
Th in blood films were made f rom the tail b lood 
of each animal on day 4. s ta ined with G iemsa 
and examined under the microscope to assess 
the paras i taemia . T h e average percen tage 
suppress ion of paras i taemia in relation to the 
control was calculated as follows: 

A\eiagc % Average % 
parasitaemia - parasitaemia 
m untreated in treated 

controls groups 
A v e r % = x 10(1. 

oppression \veiage % parasitaemia in 
nnire nod controls 

Evaluation of blood schizontocidal activity in 
establiMicd infection 

Since an established infection is less sensitive to 
t r ea tmen t than an infection in early stages of 
d e v e l o p m e n t , t r ea tment was withheld in this 
exper iment until parasi taemia was relatively 
high in o rder to test whether Azadirachta indica 
is ef fect ive at this stage of infect ion. The 
me thod used here was based on that of Ryley 
and Peters (1970). Male albino Swiss mice 
weighing be tween 18 to 20 g received a s tandard 
inoculum of 1 x 1()7 P. berghei berghei infected 
ery throcytes . Seventy- two hours la ter , the in-
fected animals were divided in groups of f ive, 
two g roups received once daily subcu taneous 
inject ion of Azadirachta indica stock and half 
stock s t rength for four days. A group received 5 
mg/kg of ch loroquine as re ference and the 
cont ro l animals were sham-dosed with equival-
ent vo lume of distilled water . T h e r e was daily 
assessment of paras i taemia f rom each mouse 
and t ime of dea th of any animal was recorded . 
T h e absence of parasi tes f rom the blood s t ream 
of the animals was taken to be the index of 
cure . 

Repository action 

O n e of the effect ive methods employed in 
malar ia c h e m o t h e r a p y is chemoprophylaxis 
Ant imala r ia l d rugs that are long acting have 
proved very useful . At tempt is made in thi> 
work to assess whe the r Azadirachta indica has 
any repos i tory e f fec t . This method is similar to 
that descr ibed by Peters (1965). Animals were 
given two dose levels of Azadirachta indica. the 
stock a n d half the stock strength. Pyrimeth-
amine 1.2 mg/kg . 0 .8 mg/kg and 0.3 mg/kg. 
subcu taneous ly for 3 days. On the fourth da \ . 
these an imals were challenged with 1 x 10 
e ry th rocy tes parasi t ized with P. berghei 
berghci. Seven ty - two hours af ter inoculation, 
tail b lood films were made from each animal 
and pe rcen tage suppress ion of parasitaemia in 
relat ion to the cont ro l was assessed as described 
ear l ie r in the 4-day test. 

Results 

Evaluation of blood schizontocidal activity: 
•l-day test 

T h e results of this s tudy are summarized on 
Tab le 1 a n d Fig. 1. Azadirachta indica extract 
p roduced a dose d e p e n d e n t chemosuppressi \e 
effect with the highest concentrat ion (stock 
solut ion) giving m a x i m u m effect of 41.2% 
Similarly ch lo roqu ine produced a dose depen-
dent chemosuppres s ion with the highest dose (5 
mg/kg) giving 100% suppressive effect. The 
E D 5d of ch lo roqu ine was obtained from the 
probit line and this was found to be 1.3 mg/kg 
subject to 9 5 % fiducial range from 2.05 mg/kg 
to 0.77 mg/kg. T h e s tock solution of Azadir-
achta indica which gave a suppression of 41.2% 
of pa ras i t aemia , o n extrapola t ing from the 

table 1. Suppressive effect of Azadirachta iru/ica on 
(early infection) 4-day test 

Average % suppression 
l^ r u g s of parasitaemia 

A zadiruchta indica 
Stock solution 41.2 

'/: Stock solution 22.7 
'/4 Stock solution 153 
'/x Stock solution 13 $ 
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100 

Fie. I. Percentage suppression of parasitaemia »•. log dose ot chloroquinc administered subcutaneousl) 

# Control 
1/2 orq-nol A •Td'CO 
0"^'nol A ifiO'CO 

c h l o r o q u i n e log/probi t line was f o u n d t o be 
equ iva len t to 1.0 mg/kg of c h l o r o q u i n c . 

Evaluation of blood schizontocidal activity on 
established infection 

Fig. 2 r ep re sen t s the o b s e r v a t i o n m a d e in this 
s tudy. T h e an ima l s tha t rece ived the s tock a n d 
half t h e s tock s t r eng th , s h o w e d a dai ly rise in 
pa ras i t aemia b e f o r e t r e a t m e n t ; this was no t 
significantly d i f f e ren t f r o m the c o n t r o l . R e d u c -
tion in pa ras i t aemia was o b s e r v a b l e a f t e r t h e 
second day of t r e a t m e n t in a n i m a l s t ha t re-
ceived 5 mg/kg of c h l o r o q u i n e . Pa ras i t e s w e r e 
comple te ly e l imina ted in the a n i m a l s by day 7. 

Do*4 Do*5 Do*6 
Doyt otter infection 

Fig. 2. Percentage parasitaemia in each group v. time 
af ter infection. Do = days of infection. 
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Repository action 

T h e results of this work are shown on Table 2. 
Pyr imethamine at closes of 1.2 and 0.3 mg/kg 
gave a chcmosuppress ion of 80.5 and 68 .1% 
respectively. The stock solution of Azadirachta 
indica produced 21.7% suppression while half 
the stock strength produced 5 .0% suppression. 

Table 2. Repository activity of Azadirachta indica and 
pyrimethamine 

Drugs Average % chcmosuppression 

Pyrimethamine 
(mg/kg) 
0.3 68.1 
0 8 74 8 
1.2 80.5 

Azadirachta indica 
Siock M)!uti'>n 21.7 

Vi Slock Mention 5.0 

Discussion 

T h e 4-day test of fers a good assessment of 
blood schizontocidal effect of antimalarials. 
T h e active antimalarials here are those that are 
effect ive on the parasites before they make a 
s t rong hold on the host. Both chloroquine and 
Azadirachta indica were found to be effective in 
suppressing malaria infection in this test. How-
ever chloroquine proved to be more active, 5 
mg/kg of it abolished parasi taemia completely. 
Its EDsn f rom the probit line was 1.3 mg/kg. 
T h e stock solution of Azadirachta indica 
produced 41.2% chcmosuppress ion and 
ext rapola t ing this from chloroquine log/probit 
line was found to be equivalent to 1.0 mg/kg of 
ch lo roqu ine . Evaluation of the residual activity 
of the aqueous extract of Azadirachta indica 
produced 21.770 against 80 .5% suppression 
observed with 1.2 mg/kg pyr imethamine . T h e 
suppressive action of Azadirachta indica in 
ear ly infection agrees with the work of E k a n e m 
(1978) who repor ted that there was a suppres-
sion of parasi taemia using high concent ra t ions 
of leaf extract . However , in the establ ished 
infect ion, the two dose levels of this extract 
used failed to p roduce any therapeut ic ef fec t . In 
a parallel test run with chloroquine , a current ly 

used an t imala r ia , c leared the a n i m a l s of p a r a -
sites by the four th day of t r e a t m e n t u s i n g 5 
mg/kg subcutaneous ly . This resul t i n d i c a t e s t h a t 
Azadirachta indica might not be u s e f u l in s i t u a -
tions whe re the infect ion has a l r e a d y e s t a b -
lished. 

H o w e v e r , O k p a n y i a n d E z e u k u ( 1 9 8 1 ) 
showed that the bark and leaf e x t r a c t s o f thi> 
plant have ant ipyret ic act ivi ty. T h i s p r o v i d e s 
some just i f icat ion for its use in t h e t r e a t m e n t of 
malar ia . T h e r e f o r e the rapy wi th Azadirachta 
indica be fo re paras i tes es tabl i sh m i g h t l e a d t o 
early symptomat i c relief of f e v e r a n d t h e r e a f t e r 
make room for body d e f e n c e m e c h a n i s m s t o 
deal with the remain ing pa ras i t e s . T h i s c o u l d be 
cont r ibut ing to dec rease in p a r a s i t a e m i a o b -
served in the early infect ion ( 4 - d a y t e s t ) . 

Conclusion 

T h e blood schizontocidal ac t iv i ty o f Azadir-
achta indica has been tes ted b o t h in e a r l y a n d 
establ ished P. berghei berghei m a l a r i a . W h e r e -
as it was found ef fec t ive at t h e e a r l y s t a t e o t 
infect ion, it was not e f fec t ive w h e n m a l a r i a h a d 
al ready es tabl ished. T h e u s e f u l n e s s o f t h i s p l a n t 
t he re fo re might be d e p e n d e n t o n t h e t i m e of 
appl icat ion. 
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