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Lack of Schizontocidal activity of three herbal 
decoctions on Plasmodium berghei berghei in mice 

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

Summary 

Tliis w o r k r e p o r t s t h e e f f e c t s of t h r e e h e r b a l 
decoct ions o n Plasmodium berghei berghei in 
mice. T h e sch izon toc ida l act ivi ty of e a c h decoc -
tion was d e t e r m i n e d o n an e s t a b l i s h e d in fec t ion 
using c h l o r o q u i n e as a s t a n d a r d a n d dis t i l led 
water a s c o n t r o l . A l so a r epos i t o ry s tudy of t h e 
decoction was ca r r i ed out in a n o t h e r g r o u p of 
mice. T h e t h r e e d e c o c t i o n s n e i t h e r r e d u c e d 
paras i taemia n o r p r o l o n g e d the life of i n f ec t ed 
mice that r ece ived t h e m . 

Resume 

Cet e t u d e r a p p o r t les ac t ions d e t ro i s decoc -
t ions h e r b a l su r la Plasmodium berghei berghei 
dans les sour i s . L 'ac t iv i te sch izon toc ida l d e 
c h a q u e decoc t ion eta i t d e t e r m i n e sur [ ' in fec t ion 
etabli e n ut i l isant la c h l o r o q u i n e c o m m e e t a l o n 
et de I 'eau distil le c o m m e le c o n t r o l e . Auss i 
l e t u d c r epos i t o i r e du d e c o c t i o n est fait d a n s un 
au t re g r o u p e d e sour i s . Les t ro i s d e c o c t i o n s ni 
r edu i ren t la p a r a s i t a e m i e ni p r o l o n g e n t la vie 
des sour i s in fec te s qui les on t remits. 

In t roduc t ion 

In mos t d e v e l o p i n g c o u n t r i e s h e r b a l p r e p a r a -
t ions in f o r m of d e c o c t i o n s a n d i n f u s i o n s h a v e 
been used to t rea t m a l a r i a . T h e d o c o c t i o n s 
usually inc lude b a r k s a n d leaves of d i f f e r e n t 
plants. T h e re levan t m o r p h o l o g i c a l p a r t s of t h e 
plants a r e boi led with w a t e r f o r a few h o u r s o r 
soaked in w a t e r o r a lcohol . Th i s is t a k e n 

Correspondence: J. M. Makinde, Department of 
Pharmacology and Therapeutics, College of Medi-
cine, University of Ibadan, lhadan, Nigeria. 

a c c o r d i n g to the n e e d s a n d des i re of the 
pa t i en t s . D o these d e c o c t i o n s a f fec t the malar ia 
p a r a s i t e s in any way o r a r e their e f fec t s only 
psycho log ica l? W e a r e in an era w h e r e t h e r e is a 
c la r ion call fo r d e v e l o p m e n t of new an t imala -
rials t o r ep lace d r u g s against which res is tance 
h a s d e v e l o p e d . T h i s work r e p o r t s the e f fec t of 
t h r e e of such decoc t i ons on Plasmodium ber-
ghei berghei in mice . 

M a t e r i a l s a n d m e t h o d s 

Animals 

T h e a n i m a l s u s e d w e r e a lb ino Swiss mice 
w e i g h i n g b e t w e e n 18 a n d 25 g each and b r e d 
locally in t h e d e p a r t m e n t a l an ima l h o u s e . T h e y 
w e r e f ed on s t a n d a r d l ivestock c u b e s m a n u f a c -
t u r e d by Pf ize r P r o d u c t s Niger ia L t d . , a n d they 
h a d f r e e access to w a t e r . 

Inoculation of the animals 

0 .2 ml d i l u t e d b l o o d c o n t a i n i n g 1 x 107 

p a r a s i t i z e d r ed b l o o d cells o b t a i n e d f r o m a 
d o n o r a n i m a l w a s i n j e c t e d in t rape r i tonea l ly 
i n t o c l ean m o u s e . D u r i n g each e x p e r i m e n t a 
s ing le d o n o r m o u s e w a s used to infect all the 
a n i m a l s to m i n i m i z e var iabi l i ty in p a r a s i t a e m i a 
of test a n i m a l s . D a y of infec t ion w a s t e r m e d 
D„, a n d s u b s e q u e n t d a y s D | , D2 e tc . 

Evaluation of parasitaemia 

T h i n b l o o d f i lms w e r e m a d e f r o m the cut tail 
ve in of a n i m a l s i n f e c t e d wi th Plasmodium 
berghei berghei. T h e s e a r e s t a ined with G i e m s a 
s ta in a f t e r f ix ing in m e t h a n o l . Paras i te coun t 
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s t o c k s o l u t i o n . T h i s m e t h o d o l o g y w a s a i m e d , as 
m u c h a s p o s s i b l e , a t m i m i c k i n g t ha t of the 
h e r b a l i s t s in a c c o r d a n c e wi th t h e i n f o r m a t i o n 
o b t a i n e d f r o m t h e m . T h e s tock s o l u t i o n was 
s t o r e d in t h e r e f r i g e r a t o r at 4°C. 

Evaluation of schizontocidal activity in vivo 
using an established infection 

T h e m e t h o d u s e d is s imi la r to tha t of R v l e y and 
P e t e r s (1970) . Pa r a s i t i z ed m i c e w e r e r a n d o m l y 
d i s t r i b u t e d i n t o g r o u p s of 5 o r 10 m i c e e v e r y 72 
h a f t e r p a r a s i t e i n n o c u l a t i o n . T h e m i c e w e r e 
given o ra l d o s e s of c h l o r o q u i n e (5 , 10, 2 0 m g / k s 
b a s e ) , t h e d e c o c t i o n , o r dis t i l led w a t e r ( c o n t r o l ) 
dai ly fo r 5 d a y s . A c o n s t a n t v o l u m e of 0 . 5 ml /20 
g m o u s e was g iven in e a c h c a s e . T h i n b lood 
f i lms s t a i n e d wi th G i e m s a w e r e m a d e d a i h 
f r o m e a c h m o u s e a n d t h e d e g r e e of p a r a -
s i t acmia d e t e r m i n e d . A l s o t h e t i m e of d e a t h 
a f t e r i nocu l a t i on w a s r e c o r d e d f o r e a c h m o u s e 
t o o b t a i n t h e m e a n survival t i m e . 

Repository activity in vivo 

Th i s m e t h o d is s imi la r to tha t d e s c r i b e d by 
Pe t e r s (1965) . T h e a n i m a l s w e r e first t r e a t e d 

Table I . Composition of ihe different dccoctions used 

Decoctions 

Components A B C 

Citrus aurantifolia leaves + + + 
Dried Carica papya root + + + 
Dried Carica papaya leaves + + + 
Mangifera indica leaves + - + 
Mungifera indica bark + - + 
Alstonia boonei leaves + - -

A Is lortia boonei bark + - -

Psidimn guajava leaves + + + 
Morinda htcida leaves and bark + -

Khaya grandifotiola bark - + + 
Azadirac/ua indica leaves — + 

+ = present 
- = absent 

was m a d e u n d e r oil i m m e r s i o n wi th t h e x 100 
eye p iece and x 6 o b j e c t i v e us ing a tally 
c o u n t e r . T e n microscopic f i e lds w e r e c o u n t e d , 
the tota l n u m b e r of red cells w a s first c o u n t e d 
a n d then t h e tota l n u m b e r of pa ras i t i zed red 
b lood cells. Pe rcen tage p a r a s i t a e m i a w a s asses-
sed for each field a n d the m e a n p e r c e n t a g e 
pa ra s i t aemia for each m o u s e w a s t h e n calcu-
la ted : 

No. ol narasiii/ed 
rot! blood cells 

% Parasitaemia x KM). 
Total No. ol 

red blood cells 

Preparation of the decoction 

T h e c o m p o n e n t s o i the 3 d e c o c t i o n s a r e shown 
tn T a b l e 1 T h e c o m p o n e n t s w e r e co l lec ted 
t rom the Univers i ty Botanical G a r d e n . T e n g o f 
e ich c o m p o n e n t w a s w e i g h e d , p l aced in a big 
pot and an a m o u n t of wa te r equ iva l en t to twice 
the total weight of all the c o m p o n e n t s was 
a d d e d (this usually covered t h e h e r b s ) . Th i s w a s 
then boiled for 1 h and left ove rn igh t . T h e 
con t en t s was boiled for 1 h the fo l lowing day to 
concen t r a t e it. T h e wa te r ex t rac t was t h e n 
d ra ined off the herbs and this served as the 
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with the decoc t ion , p y r i m e t h a m i n e (1 .2 m g / k g ) 
or distilled w a t e r ( con t ro l ) f o r 3 clays b e f o r e 
they were infected with t h e m a l a r i a p a r a s i t e s o n 
the 4th day. S e v e n t y - t w o a f t e r i n f e c t i o n , b l o o d 
smears were m a d e a n d t h e p e r c e n t a g e p a r a -
sitaemia d e t e r m i n e d . T h e a v e r a g e p e r c e n t a g e 
chemosuppression of p a r a s i t a e m i a w a s ca lcu-
lated as follows: 

Average % parasitaemia in controls -
Average % parasitaemia test 

^ Average % parasitaemia in control 
x 1(H) 

Administration of the drug or decoction 

All drugs were a d m i n i s t e r e d t o the mice orally-
using a meta l c a n n u l a . In a d m i n i s t e r i n g t h e 
drugs oral ly, the an ima l s w e r e he ld by t h e sc ruf f 
of the neck with t h e left h a n d a n d t h e tail w a s 
tucked into the ho l low of t h e left h a n d . T h e 
cannula was held in the right h a n d a n d a c l ea r 
passage into the o e s o p h a g u s was sough t b e f o r e 
the right a m o u n t of d r u g w a s g iven . 

Results 

2 0 

Dfcoct'on C Decoct.oo B 
CO«''OI 

Do *3 Do*4 Oo*S Do*6 Oo«7 
0o»i o'fc infet'"0o 

Fig. 1. Percentage parasitaemia in each group v. 
time after infection. Do = day of passaging. 

e ra l i nc rease in t h e level of p a r a s i t a e m i a every-
day t h r o u g h o u t t h e 5 d a y s of o b s e r v a t i o n . 

T h e m e a n surv iva l t i m e s ( d a y s ) fo r e a c h of 
t h e t h r e e d e c o c t i o n s w e r e 7 .8 , 8 .2 a n d 8 .5 . T h e 
m e a n surv iva l t i m e fo r t h e con t ro l w a s 8 days . 
T h e g r o u p tha t r e ce ived 20 m g / k g c h l o r o q u i n e 
su rv ived t h r o u g h o u t t h e 21-day o b s e r v a t i o n 
p e r i o d . 

Blood schizontocidal activity of orally adminis-
tered herbal decoction on an established infec-
tion in vivo 

The results o b t a i n e d s h o w e d that an i n o c u l u m 
containing 1 x 1()7 Plasmodium berghei berghei 
parasites was viable e n o u g h to c a u s e in fec t ion 
in mice 72 h a f t e r pa s sage p r o d u c i n g b e t w e e n 
10-15% pa ras i t aemia . 

The results of the b l o o d s ch i zon toc ida l ac t iv-
ity of the th ree he rba l d e c o c t i o n s , t h o s e of t h r e e 
different dose levels of c h l o r o q u i n e a n d tha t of 
control are all s h o w n in Fig. 1. 

There was a g r a d u a l da i ly r e d u c t i o n of t h e 
parasitaemia with all t h e t h r e e d o s e s of c h l o r o -
quine used. T h e d e g r e e of p a r a s i t a e m i a w a s 
drastically reduced on t h e s e c o n d d a y of t r e a t -
ment with c h l o r o q u i n e . O n s u b s e q u e n t clays 
there was a g radua l r e d u c t i o n in t h e level of 
parasitaemia. T h e h ighes t close of c h l o r o q u i n e 
(20 mg/kg) comple t e ly c l e a r e d t h e p a r a s i t e s 
from the blood of all mice by the 5th clay of 
observation. 

The results of t h e con t ro l a n i m a l s a n d t h o s e 
receiving the herba l d e c o c t i o n s s h o w e d a gen -

Repository action 

D e c o c t i o n s A , B & C p r o d u c e d 11 .6% 6 . 2 % 
a n d 5 . 4 % c h e m o s u p p r e s s i o n respec t ive ly . By 
c o n t r a s t 1.2 m g / k g p y r i m e t h a m i n e p r o d u c e d 
8 0 . 5 % c h e m o s u p p r e s s i o n . 

Discuss ion 

In th is s t u d y , t h r e e d e c o c t i o n s u s e d in t h e 
t r a d i t i o n a l t r e a t m e n t of m a l a r i a h a v e b e e n 
s c r e e n e d f o r a n t i m a l a r i a l a c t i on using Plasmod-
ium berghei berghei in m i c e . N o n e of t h e t h r e e 
h e r b a l d e c o c t i o n s w a s o b s e r v e d to d e m o n s t r a t e 
a n y s c h i z o n t o c i d a l ac t iv i ty o n P. berghei ber-
ghei. O n t h e o t h e r h a n d t h e c h l o r o q u i n e t r e a t e d 
m i c e r e c o v e r e d f r o m i n f e c t i o n , a n d su rv ived 
t h r o u g h o u t t h e p e r i o d of o b s e r v a t i o n . T h e 
c o n t r o l a n d t h o s e tha t r e ce ived t h e h e r b a l 
d e c o c t i o n s d i e d w i th a p p r o x i m a t e l y the s a m e 
su rv iva l t i m e . T h e r e c o v e r y of in fec t ion of 
a n i m a l s t r e a t e d wi th c h l o r o q u i n e is a c lear 
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i nd ica t ion tha t t h e ma la r i a pa ra s i t e (P. berghei 
bcrghei) u sed is sens i t ive t o this d r u g . 

D e s p i t e t h e fact that all t h e p r o c e d u r e s fo r 
p r e p a r a t i o n of t he se d e c o c t i o n s w e r e in 
c o n f o r m i t y wi th locally p r e p a r e d o n e s , t h e 
resu l t s w e r e incons is ten t with the g e n e r a l bel ief 
by t h e p e o p l e of the a r e a . Pe r sona l t e s t i m o n i e s 
of p e o p l e w h o use t he se he rba l d e c o c t i o n s a r e 
tha t t h e h e r b s re l ieve f e v e r , but t h e w o r k 
r e p o r t e d a b o v e s h o w e d that these h e r b s n e i t h e r 
r e d u c e d p a r a s i t a e m i a n o r p r o l o n g e d t h e life of 
i n f e c t e d a n i m a l s tha t rece ived t h e m . It cou ld be 
tha t t he se h e r b s have an t ipyre t i c activity in m a n 
o r t ha t t h e d i f f e r e n c e s in the p h a r m a c o k i n e t i c s 
of t h e d r u g in m a n a n d mice have c o n t r i b u t e d to 
lack of activity of the h e r b s in mice in fec ted 
wi th P. bcrghei berglici as used in this w o r k . 

H o w e v e r , th is lack of sch izontoc ida l activity 
o b s e r v e d t o t h e s e d e c o c t i o n s in this work docs 
not c o m p l e t e l y ru le ou t t he i r e f fec t iveness in 
t h e t r e a t m e n t of m a l a r i a in M a n . because carc 
h a s t o b e t a k e n in e x t r a p o l a t i n g an ima l experi-
m e n t a t i o n to w h a t h a p p e n s in M a n . 
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