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Summary.In Southern Africa, as in many other parts
of Africa, Catharanthus roseus (Linn.) G. Don is tradi-
tionally used in forklore medicine to treat diabetes and
a number of other human ailments. Consequently, the
hypoglycaemic effects of methanolic leaf extract of C.
roseus have been investigated in streptozotocin (STZ)-
induced diabetic (hyperglycaemic) mice as well as in
normal (normoglycaemic), STZ-untreated mice. Tol-
butamide has been used as reference hypoglycaemic
agent. While tolbutamide produced highly significant
reductions (P<0.01-0.001) in the plasma blood glucose
levels of normal (normoglycaemic) mice, the leaf
extract of C. roseus produced only a relatively slight
hypoglycaemic effect in the normal (normoglycaemic)
animals. Data obtained in this study further showed
that, following acute and/or sub-acute administrations,
the methanolic leaf extract of C. roseus (MLCR, 500
mgkg^1 p.o.), like tolbutamide (500 mgkg-1 p.o.),
produced highly significant hypoglycaemic effects (P <
0.01-0.001) in STZ-induced diabetic mice. The hypo-
glycaemic effect of the plant extract was found to be
more pronounced in diabetic (hyperglycaemic) mice
than in normal (normoglycaemic) animals. Although
the exact mechanism of the hypoglycaemic action of the
plant extract remains speculative and will have to await
further studies, the results of the present investigation
tend to support the folkloric use of C. roseus in diabetic
conditions.

Key words-Catharanthus roseus, methanolic leaf extract
(MLCR), folklore medicine, hypoglycaemic effects, dia-
betic conditions.

INTRODUCTION

Although the use of medicinal plants for the treat-
ment of diabetes mellitus has largely disappeared in
Europe and Americas since the introduction of insu-
lin, ethnobotanical and floristic surverys in various
parts of Africa have shown that a large number of
African medicinal plants are still being used in folk-
lore medicine to treat diabetes on that continent.
Catharanthus roseus (Linn.) G. Don (Family: Apocyna-
ceae) is one of such plants widely used by Traditional
Medical Practitioners (Herbalists, N'angas, San-
gomas, and so forth) to treat diabetes on the African
Continent. Although C. roseus is native to Madagas-
car (and hence, the commonEnglish name: "Madaga-
scar Rose Periwinkle"), the plant is now dispersed in
all tropical and sub-tropical countries of the world. In
Southern Africa, as in the Eastern and Western Parts
of the continent, the roots, and more commonly the
leaves, of this popular and attractive biennial/ peren-
nial herbaceous garden plant (of about 50 cm in
height), are frequently used in folklore medicine to
treat diabetes and rheumatism (Watt and Breyer-
Brandwijk, 1962). The principal aim of the present
study was to evaluate the hypoglycaemic effects of
C. roseus methanolic leaf extract in normal (normog-
lycaemic) and diabetic (hyperglycaemic) mice, follow-
ing acute and sub-acute administrations of the plant
extract.
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Private Bag X54001, Durban 4000, South Africa.
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M A T E R I A L S A N D M E T H O D S

P l a n t m a t e ri al

o n e kil o g r a m m e (1 k g .) of s u n -d ri e d l e a v e s o f C ･

r o s e u s w e r e c u t i n t o s m alle r p l e C e S a n d p u l v e ris ed ･

T h e p o w d e r ed l e a v e s w e r e s u bj e c t ed t o 60 %
m e th -

a n ol e x t r a cti o n p r o c e d u r e ( a s d e s c rib ed in d et ail

e a rlie r b y O d eb iyi a n d S of o w o r a (1 97 8)) I T h e
r e s ult -

i n g m et h a n oli c pl a n t e x t r a c t w a s c o
n c e n t r a t ed i n

u a c u o a n d f r e e z e-d ri ed t o p r o d u c e a b r o w nis h
-d a r k

r e sid u e . A liq u o t p o rti o n s of t his r e sid u e w e r e dis
-

s olv ed i n dis till e d w a t e r , a n d u s e d i n t his st u d y . F r e sh

s ol u ti o n s a n d/ o r dil u ti o n s of t h e p l a n t e x t r a c t (in

dis till e d w a t e r) w e r e m a d e o n e a c h d a y of o u r e x p e ri
-

m e n t .

A n i m al m a t e ri al

B alb C . albi n o m i c e ( M u s d o m e stic us) of b o t h s e x e s

( w ei g hi n g 2 5-30 g) w e r e u s ed ･ T h e a n i m als w e r e

r a n d o m l y di vid e d i n t o g r o u p s of 20 m i c e f o r t e st a n d

c o n t r ol g r o u p s .

I n d u c ti o n o f di a b e t e s

D i a b et e s w a s i n d u c e d i n e a ch of t h e t e st m i c e b y

i n t r a p e rit o n e al i nj e c ti o n s of st r e p t o z o t o ci n (S T Z , 1 00

m g k g-
i

) . C o n t r ol mi c e w e r e t r e a t e d w it h i n t r a p e r
-

it o n e al i nj e cti o n s o f 0 .5 m l o f di stille d w at e r ･ T h e

c o n t r ol a n d t e s t a n i m als w e r e k e p t a n d m ai n t ai n e d

u n d e r l a b o r a t o r y c o n diti o n s of t e m p e r at u r e , h u m id
-

it y , a n d lig h t a n d g iv e n f r e e a c c e s s t o f o o d ( st a n d a r d

p ell e t di e t) a n d w a t e r . T h e m i c e w e r e l eft t o r e st f o r

t w o w e e k s af t e r S T Z a n d dis till e d w at e r t r e at m e n t s

t o e n a bl e di a b e t e s t o d e v el o p a n d r e a c h a s t e a d y s t at e

i n t h e S T Z - t r e a t e d a n i m al s . M i c e w ith p l a s m a b l o o d

g l u c o s e l e v els ～ 3 00 m g/ 10 0 m l w e r e c o n sid e r e d t o

b e di a b etic
,
a n d u s e d in t his st u d y .

E x p e ri m e n t al p r o c e d u r e

l n t h e a c u t e st u d y , a si n gl e d o s e o f t h e m e th a n oli c

l e af e x t r a c t of C .
r o s e u s ( M L C R , 5 00 m g k g-

I

) o r

t olb u t a m id e (5 00 m g k g-
1

) w a s a d m i n is t e r e d t o e a c h

of t h e 2 0 di a b e ti c t e st m ic e . Bl o o d s a m p le s w e r e

t a k e n f r o m t h e a ni m als a t 0 h o u r s (i . e . , i m m edi a t el y

b ef o r e M L C R o r t olb u t a m id e t r e a t m e n t) , a n d t h e n 2 ,

4
,
a n d 8 h o u r s af t e r t h e e x t r a ct o r t olb u t a m id e t r e a t -

m e n t . I n t h e s u b - a c u t e s t u d y , e a c h of t h e 2 0 di a b eti c

t e s t m i c e w a s t r e a t e d w it h a d o s e of M L C R (50 0

m g k g-
1

p . o .) o r t olb u t a m id e (50 0 m g k gl
l

p ･ o ･) p e r

d a y f o r 9 d a y s . P l a s m a b l o o d gl u c o s e le v els w e r e

e sti m at e d i m m edi at ely b ef o r e , a n d th e n a ft e r , M L C R

(50 0 m g k g-
1

p . o .) o r t olb u t a m id e (5 00 m g k g
‾1 p ･ o ･)

t r e at m e n t s o n d a y s 1 , 3 , 5 , 7 a n d 9 . I n b o t h t h e a c u
t e

a n d s u b - a c u t e s t u di e s
,
m i c e i n t h e c o n t r ol g r o u p s

w e r e t r e a t e d w ith 0 .5 m l of di stille d w a t e r , th e v e hi cle

i n w hi c h t h e e x t r a ct a n d t olb u t a m i d e w e r e di s s ol v e d

a n d/ o r dil u t e d b ef o r e a d m i n is t r a ti o
n i n t o th e a n ト

m als . T olb u t a m id e (5 00 m g k g‾
1

p . o .) w a s u s e d i n thi s

s t u d y a s th e s t a n d a rd a n tidi a b eti c a g e n t f o r c o
m p a ri-

s o n . I n all c a s e s
,
bl o od s a m p le s w e r e t a k e n b y o r bit al

si n u s p u n c t u r e , u s l n g h e p a ri nis ed m i c r o h a e m a t o c rit

c a p ill a r y t ub e s ･ T h e p l a s m a w a s s e p a r a t e d b y c e
n t ri -

f u g a ti o n , a n d p l a s m a b l o o d g l u c o s e c o n c e nt r a ti o n

w a s d e t e r m i n e d b y u si n g a
'

A n al o x G lu c o s e
'

A n al y z e r .

D a t a a n al y sis

D a t a o b t ai n e d w e r e p o o l e d , a n d e x p r e s s e d a s m e a n s ･

T h e diff e r e n c e s b e t w e e n c o n t r ol a n d e x t r a c t - o r t olb u-

t a m id e -t r e a t e d m e a n s w e r e a n al y s e d s t atis ti c ally b y

u si n g S t u d e n t
'

s t - t e s t ･ V al u e s of P ≦0 ･0 5 w e r e t a k e n

t o i m p ly st a tisti c al si g n ifi c a n c e ･

R E S tT L T S

c a t h a r a n t h u s r o s e u s m et h a n oli c le af e x t r a c t ( M L C R ,

50 0 m g k g-
1

p . o .) p r o d u c e d a sli gh t (10 ･4 7
0

/.) b u t si g
-

nific a n t f all (P < 0 .0 5) in t h e pl a s m a bl o o d gl u c o s e

l e v el s of n o r m al ( n o r m o gl y c a e m ic) , S T Z - u n t r e at e d

m i c e . O n t h e ot h e r h a n d , t olb u t a m id e (50 0 m g k g‾
1

p . o .) c a u s e d a p r of o u n d ( 47 ･33 % ) a n d hig hly si g n ifi
-

c a n t f all (P < 0 .0 1-0 .0 0 1) i n th e p l a s m a bl o o d g l u c o s e

le v els of t h e n o r m al ( n o r m o gl y c a e m ic) , S T Z
- u n t r e a -

t e d m i c e ( s e e T a bl e 1) . Di stille d w at e r h a d n o sig nifi -

c a n t (p > o .o 5) eff e c t (2 .5 2 %) o n t h e pl a s m a bl o o d

g l u c o s e l e v el s of t h e n o r m al ( n o r m o g ly c a e m i c) , S T Z
-

u n t r e at e d m i c e ( T ab le 1) .

D a t a o b t r ai n e d in t h e a c u t e s t u di e s s h o w e d t h a t C .

r os e u s m et h a n oli c l e af e x t r a c t ( M L C R , 5 00 m g k g-
1

p . o .) , lik e t olb u t a m id e (50 0 m g k g‾
1

p ･ o ･) , sig nific a n tly

r e d u c ed (P < 0 .05 -0 .0 01) pl a s m a bl o o d gl u c o s e le v els

i n S T Z-i n d u c ed di a b e ti c (h y p e r gl y c a e m ic) m ic e at 2 ,

4
,
a n d 8 h o u r s aft e r t r e at m e n t ( c o m p a r e d w it h t h e

di stille d w a t e r -t r e at e d c o n t r ol a ni m als) . D i still e d

w a t e r h a d n o sig n ifi c a n t (P > 0 .05) eff e c t (2 .
1 3 % ) o n

t h e pl a s m a gl u c o s e l e v el s of th e S T Z
-i n d u c e d di ab e tic

m ic e ( s e e T ab le 2) .

s ub- a c u t e t r e a t m e n t of S T Z
-i n d u c e d di a b e ti c (h y p e r

-

g ly c a e m i c) m ic e w ith t h e p l a n t e x t r a c t ( M L C R , 5 00

m g k g‾
1

p . o .) o r t olb u t a m id e (50 0 m g k gー
1

p ･ o ･) d aily 9

d a y s als o c a u s ed sig n ifi c a n t r e d u c ti o n s (P < 0 ･0 5-

0 .0 0 1)i n th e pl a s m a bl o o d gl u c o s e le v els o f t h e a n i
-

m al s c o m p a r e d w ith t h e dis tille d w a t e r
-t r e a t e d c o n -
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T a bl e l ･ E ff e c t s o f C ･ r o s e u s m et h a n oli c l e a f e x t r a c t ( M L C R , 5 0 0 m g k g-
I

p . . .) a n d
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0 h r 2 h r s 4 h r s 8 h r s

C O N T R O L

(di s till e d w a t e r)
1 1 5

･ 5 2 1 1 3 ･ 4 8 1 1 2 ･ 6 1 1 1 4 ･ 5 5 2
･
9 1 2 ･ 5 2

M L C R

(5 0 0 m g k g-
l

p . o .)
1 1 7 ･ 1 1 1 1 1 ･ 7 3 1 0 4 ･ 8 5

*

1 0 8 ･ 4 4 1 2 ･ 2 6 1 0 ･ 4 7
*

T o lb u t a m i d e

(5 0 0 m g k g-
1

p . o
.)
1 1 4 ･ 2 5 7 8

･
4 3
*

6 0 ･ 1 8
* * *

6 3
･
2 5
* *

5 4 ･ 0 7 4 7 ･ 3 3
* * *

*

P < 0 .0 5 .
,

* *
P < 0 .0 1 .

,

* * *

P < 0 .0 0 1

T a b l e 2 ･ E ff e c t s o f a c u t e t r e a t m e n t o f C ･ r o s e u s m et h a n oli c l e a f e x t r a c t ( M L C R
,
5 0 0

m g k g‾
1

p ･ o ･) a n d t o lb u t a m i d e (5 0 0 m g k g-
1

p ･ o ･) o n pl a s m a b l o o d gl u c o s e l e v el s ( m g/
1 0 0 m l) o f S T Z -i n d u c e d d i a b e ti c (h y p e r g l y c a e m i c) m i c e ･ T h e fi g u r e s gi v e n r e p r e s e n t

m e a n s o f a b s o l u t e v a l u e s o bt a i n e d f r o m 1 8- 2 0 m i c e .

B e f o r e
M o u s e g r o u p

t r e a t m e n t
A f t e r t r e a t m e n t

M a xi m al % M a x i m al

r e d u c ti o n r e d u c ti o n

0 h r 2 h r s 4 h r s 8 h r s

C O N T R O L

(d i s till e d w a t e r)

M L C R

( 5 0 0 m g k g‾
1

p . o .)

T ol b u t a m i d e

(5 0 0 m g k gl
l

p , o .)

4 6 5 . 6 4 4 6 1 . 4 5 4 5 5 . 7 2 4 6 3 . 2 8 9
.
9 2 2 . 1 3

4 6 0
.
8 1 3 9 1 . 7 2 6 8 . 5 5

* *

2 9 0
. 3 6
* *

1 9 2 . 2 6 4 1
.
7 2
* * *

4 6 6 . 1 5 3 8 5 . 6 8
*

2 1 0 . 5 6
* *

2 4 2 . 3 7
* *

2 5 5 . 5 9 5 4 . 8 3
* * *

*
P < 0 .0 5 .

,

* *

P < 0 .0 1 .
,

* * *
P < 0 .0 0 1 .

t r ols . R e s ult s o b t ai n e d i n t h e s u b - a c u t e st u di e s w e r e

v e r y si m il a r t o t h o s e ob t ai n e d i n t h e a c u t e s t u di e s .

T h e h y p o g ly c a e m i c eff e c t of C .
r o s e u s l e af e x t r a ct

w a s f o u n d t o b e m o r e p r o n o u n c ed i n S T Z -i n d u c e d

di a b eti c (h y p e r g ly c a e m i c) m i c e t h a n i n n o r m al ( n o r -

m o gly c a e mi c) , S T Z - u n t r e a t ed o n e s (41 .7 2 0/. v e r s u s

l O ･4 7 0/o r e s p e c ti v el y) . H o w e v e r , t h e h y p o gl y c a e m i c
eff e ct of t olb u t a m id e w a s f o u n d t o b e slig h tly hig h e r

al s o i n t h e S T Z -i n d u c e d di a b e ti c (h y p e r g ly c a e m i c)
m i c e t h a n i n n o r m al ( n o r m o gl y c a e m ic) a n i m als

( 54 ･8 3 % v e r s u s 4 7 .33 % r e s p e c ti v el y) .

5 7

D I S C U S S I O N A N I) C O N C L U S I O N

T h e fi n di n g s of th e p r e s e n t s t u d y s h o w t h a t C . r o s e u s

m e t h a n oli c le af e x t r a c t p r o d u c e d a sli g h t b u t si g nifi -

c a n t h y p o g ly c a e m i c eff e c t i n n o r m al ( n o r m o g -

1y c a e m i c) m i c e . T his o b s e r v ati o n i s i n c o n s o n a n c e

w it h w o r k b y F a r n s w o r t h a n d S e g el m a n (1 9 71) , a n d
M a rl e s a n d F r a n s w o r t h (1 99 5)

,
w h o r e p o r t e d h y p o g

-

1y c a e m i c eff e c t s of R o s e P e ri w i n k le i n n o r m al l a b o _

r a t o r y a ni m als , a n d is ol a t ed s e v e r al w e a k ly h y p o g
-

1y c a e m i c alk al oid s f r o m t h e pl a n t ･ T h e p r e s e n t fi n d -

1 n g S a r e , h o w e v e r , a t v a ri a n c e w it h t h e o b s e r v ati o n s

of S w a n st o n - F l a tt et al
l (1 98 9) , w h o r e p o rt e d th at

P e ri w i n k le did n o t aff e c t t h e p a r a m et e r s of g l u c o s e
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h o m e o st a si s (b a s al p la s m a gl u c o s e a n d i n s uli n , g l u-

c o s e t ole r a n c e
,
i n s u li n -i n d u c e d h y p o g ly c a e m i a , g

ly
-

c a t ed h a e m o g l o bi n , a n d p a n c r e ati c i n s uli n c o n c e
n t r a-

ti o n) th a t th e y e x a m in e d i n n o r m al( n o r m o g ly c a e m i c)

m i c e . T h e dis c r e p a n c y l n O u r fi n di n g s a n d t h o s e of

s w a n st o n - F l at t et al .
,
(1 9 89) c o u ld b e d u e t o t h e

diff e r e n t d o s e s/ c o n c e n t r a ti o n s of t h e p l a n t e x t r a ct

u s e d
,
a s w ell a s t h e diff e r e n t r o u t e s of a d m i n is t r ati o n

e m p l o y e d i n t h e t w o i n d e p e n d e n t s t u d
i e s I C ･ r o s e u s

l e af e x t r a ct p r o d u c e d h ig hly si g n ific a n t h y p o g
-

1 y c a e m i c eff e c t s f o ll o w i n g a c u t e a n d/ o
r s u b- a c u t e

a d m i n is t r a ti o n s of t h e p l a n t e x t r a c t i n t o S T Z-

i n d u c ed di a b e tic m ic e
,
w h e r e a s t h e pl a n t e x t r a c t o n ly

p r o d u c e d a sli g h t (b u t si g n ific a n t)
h y p o g ly c a e m i c

eff e c t i n n o r m al ( n o r m o gl y c a e m ic) , S T Z
- u n t r e at e d

m i c e . I t is in t e r e sti n g t o n o t e , h o w e v e r , t h a t th e

h y p o g ly c a e m i c eff e c t of th e pl a n t e x t r a c t i s m o r e

p r o n o u n c e d i n di a b e ti c (h y p e r g ly c a e m i c) m i c e th a
n i n

n o r m al ( n o r m o g ly c a e m i c) o n e s , a n d th a t t olb u t a m id e

p r o d u c ed o nl y r el a ti v ely slig h tly hi gh e r h y p o g
-

1y c a e m i c eff e ct s i n di ab etic (h y p e r g ly c a e m
i c) m ic e

t h a n in n o r m al ( n o r m o g ly c a e m i c) , S T Z
-

u n t r e at e d

a n i m al s . T h e dis p a rit y i n t h e h y p o g ly c a e m i c a c ti vit y

of th e t w o c o m p o u n d s m a y b e li n k e d t o th ei r m e ch a
-

n is m s of h y p o gl y c a e m ic a cti o n s ･ N e v e r t h ele s s , t
h e

p r e s e n t r e s ult s s u g g e st th e p r e s e n c e of p ot e
n ti ally

h y p o g ly c a e m i c a g e n t/ s i n t h e m e t h a n oli c e x t r a c t of

c . r o se u s l e a v e s . A lt h o u gh th e p r e cis e m e c h a ni s m of

t h e h y p o g l y c a e m ic a cti o n of th e p l a n t e x t r a c t still

r e m ai n s s p e c ul ati v e a n d w ill h a v e t o a w ait f u r t h e r

st u di e s
,
th e r e s ult s of t h e p r e s e n t s t u d y t e n d t o s u p

-

p o r t t h e f olk l o ri c u s e of C ･ r os e u s i n di a b e ti c c o n di
-

ti o n s . M a rle s a n d F r a n s w o rt h (1 99 5) h a v e i m p li c at e d

v a ri o u s alk aloid s ( s u c h a s c at h a r a n thi n e , 1 e u r o si n e

a n d v i n d oli n i n e) a s p o s sibl e c h e m i c al c o m p o u n d s of

t h e p l a n t t h a t m a y b e r e s p o n sib
l e f o r it s h y p o g

-

1 y c a e m i c eff e c t s ･ H o w e v e r , t h e i s ol ati o n , c h a r a c t e
ri -

z a ti o n a n d i n d e n tifi c a ti o n of t h e e x a c t b i o- a c tiv e

s e c o n d a r y m e t a b olit e/ s r e s p o n sibl e f o r t h e h y p o g
-

1y c a e m i c eff e ct s of C ･
r o s e u s w ill h a v e t o a w ait

f u r th e r p h y t o ch e m i c al st u di e s ･

A ck n o w l e d g m e n t s . J o h n A . 0 . Oj e w ol e is g r at ef ul t o

t h e U n i v e r sit y o f D u r b a n
- W e st v ill e

,
D u r b a n 4 00 0

,

s o u th A fri c a , f o r th e p r o visi o n of a R e s e a r ch G r a n t

t o c a r r y o u t p a r t of t his s t u d y ･
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