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S ummary. This study was designed to examine theantibronchoconstrictor effects of Securidaca lon-
gipedunculata (Fresen.) root bark methanolic extract
(MESL) in guinea-pigs. The plant extract relaxed
spasmogen-(acetylcholine-, histamine-, serotonin-, and
potassium-) induced contractions of the guinea-pig iso-
lated tracheal muscle prepations in a concentration-
related manner. The plant extract also protected
guinea-pigs against histamine aerosol-induced bron-
chospasm in vivo. Neither the relaxant effects of the
plant extract on spasmogen-evoked contractions of the
guinea-pig isolated tracheal muscle preparations, nor
its protective effects on histamine aerosol-induced bron-
chospasm in conscious guinea-pigs in vivo was blocked
by propranolol, which blocked both the relaxant and
protective effects of isoprenaline in the mammalian
experimental model used. Although the exact mecha-
nism of the bronchodilator effect of the plant extract
remains speculative, it is unlikely that the plant extract
stimulates /32-adrenoceptors on the bronchial smooth
muscle to produce its bronchodilation. However, it is
thought that the antibronchoconstrictor effect of the
plant extract is probably largely due to its non-specific
spasmolytic activity, through which mechanism it acts
to antagonise the post-junctional, spasmogenic and
stimulant effects of acetylcholine, histamine, and other
spasmogens on the bronchial smooth muscle. Further-
more, since saponins and sapogenins are known to
possess non-specific spasmolytic properties against a
wide range of spasmogens, it is thought that the bron-
chodilator activity of the plant extract may be attribut-
ed largely to presenegenin, a triterpenoid sapogenin
present in the plant extract.

C orrespondence : Department of Pharmacology, Faculty of Health
Sciences, University of Durban-Westville, Private Bag X 54001,
Durban 4000, South Africa.

19

K ey words-Securidaca longipedunculata, root bark meth-
anolic extract, guinea-pig trcheal chain muscle prepara-
tions, spasmogen-induced contractions, histamine aerosol-
induced bronchospasm, bronchodilator action.

INTRODUCTION

The ethnobotanical survey of African medicinal
plants has revealed that more than one thousand
plants from diverse families are used medicinally on
the continent as folk remedies in the management/
treatment of bronchial asthma. Asthma is an
inflammatory condition of the respiratory system
with widespread constriction and narrowing of the
bronchial airways, which changes in severity over
short periods of time, and leads to cough, wheezing,
and difficulty in breathing. Bronchial asthma may be
precipitated by exposure to one or more of a wide
range of stimuli, including allergens, drugs, exertion,
infection, and air pollution. Orthodox treatment of
asthma involves the use of bronchodilators, with or
without corticosteroids. In many parts of Africa,
various morphological parts of Securidaca lon-
gipedunculata (Fresen.) (family: Polygalaceae) are
used in folklore medicine to treat or manage a pleth-
ora of human ailments, including bronchial asthma.
In South Africa, as in Nigeria, the roots of S. lon-
gipedunculata are used for coughs and chest com-
plaints, respiratory problems, rheumatism, tooth-
ache, and headaches (Watt and Breyer-Brandwijk,
1962). The stem bark of the plant is an ingredient of
arrow poisons, and the plant is known as "an ordeal
poison" (Neuwinger, 1994). Because of the wide appli-
cations of S. longipedunculata in African folklore



2 0 0 JI m
,

O I , E J A O , I L E S A N M I O R S a n d O I .A Y I W O L A G :

m e di ci n e
,
th e p r e s e n t s t u d y w a s u n d e r t a k e n t o e x a m

-

i n e t h e a n tib r o n c h o c o n s t ri c t o r e ff e c t s of S . lo n -

g ip e d u n c u la t a r o o t b a r k m et h a n oli c e x t r a c t i n u it r o

a n d in uiv o i n g u i n e a- p l g S .

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 s

F r e s h r o o t b a r k s o f S e c u rid a c a lo n gip e d u n c ul at a

( F r e s e n .) w e r e c oll e ct e d f r o m Pi e t e r s b u r g (i n N o r t h-

e r n P r o vi n c e of S o u t h A f ri c a) b et w e e n N o v e m b e r

1 9 9 8
,
a n d F eb r u a r y 1 9 99 . T h e r o o t b a r k s w e r e

id e n tifi e d t o b e th o s e of S e c u rid a c a lo n g ti) e d u n c u la t a

( F r e s e n .) b y t h e st a ff o f th e N at al P r o v i n ci al H e r b a r
-

i u m i n D u r b a n
,
S o u t h A f ric a

,
a s w ell a s t h e s t aff of

t h e B o t a n y D e p a r t m e n t of t h e U n i v e r sit y o f D u r b a n -

W e s t vill e
,
D u r b a n

,
S o u th A f ri c a ( w h e r e a v o u c h e r

s p e ci m e n of t h e p l a n t h a s b e e n d e p o sit e d) . T w o

k il o g r a m m e s (2 k g .) of s u n - d ri e d
,
b r o w n is h r o o t

b a r k s o f th e p l a n t w e r e c u t i n t o s m all pi e c e s a n d

p u lv e ris e d . P h y t o c h e m i c al p r o c e s s e s of 9 9 .5 % m et h-

a n ol e x t r a c ti o n of th e p o w d e r e d r o o t b a r k s w e r e

c a r ri e d o u t a s d e s c rib ed i n d et ail e a rli e r b y O d eb iyi

a n d S of o w o r a ( 1 9 78) . T h e r e s ulti n g d a r k
-b r o w n m et h-

a n ol e x t r a ct w a s c o n c e n t r at e d in u a c u o a n d f r e e z e -

d ri e d . T h e e x t r a c t r e sid u e (1 2 5 g .) w a s th e n r ef ri g e r-

a t e d f o r s u b s e q u e n t p h a r m a c o l o g l C a l t e sti n g . A liq u o t

p o r ti o n s of th e p l a nt e x t r a ct r e sid u e w e r e w eig h ed

o ut a n d dis s ol v e d i n dis till e d w at e r 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 als

A d ult
,
D u n k in - H a r tl e y g ui n e a - p ig s ( C a uia p o r c ell u s)

of b o t h s e x e s w eig hi n g 30 0-3 50 g . w e r e u s e d . T h e

a n tib r o n ch o c o n st ri c t o r e ff e c t s o f S . l o n g ip e d u n c u la ta

r o o t b a r k m e th a n olic e x t r a c t w e r e e x a m i n e d i n uit r o

a n d i n uiu o .

E X P E R I M E N T A L S

Z n z)i t r o e x p e r i m e n t s

G u i n e a -

pig is o la t e d t yla C h e a l c h a i n m u s cle p r e p a r a ti o n s

T h e m et h o d u s e d f o r th e s e p r e p a r a ti o n s w a s a d o p t e d

fr o m th o s e d e s c rib e d b y F o s t e r ( 1 96 0) a n d Oj e w ol e

(1 97 6) . E a c h g u i n e a- pi g w a s k ill e d b y a p p l yi n g a s h a r p

b l o w t o t h e b a ck of it s h e a d a n d t h e n q u i c k ly bl e d

o u t . T h e e n ti r e t r a c h e a of t h e a n i m al w a s r e m o v e d

a n d c u t i n t o 5-7 a p p r o x i m at ely e q u al ri n g s . E a c h ri n g

w a s c u t o p e n t h r o u g h t h e c a r til a g e , a n d 3 - 4 o f s u ch

o p e n r l n g S W e r e ti e d t o g e t h e r t o f o r m a c h ai n . T h e

t r a c h e al c h ai n m u s cle p r e p a r ati o n w a s s u s p e n d e d i n a

1 0- m l o r g a n b a th c o n t ai n i n g K r eb s
- H e n s el eit p h y si o

-

l o g i c al s ol u ti o n ( o f c o m p o siti o n , i n g /lit r e : N a Cl ,

6 .9 2 ; K C l , 0 .34 ; N a H 2 P O ｡ , 0 .1 5 ; N a H C O 3 , 2 ･1 ; M g C 1 2 ,

0 .l l ; C a C 1 2 , 0 .26 ; a n d g l u c o s e , 1 .0 0) m ai n t ai n e d a t

32 ±1 ℃ (p H a dj u st e d t o 7 .4) , a n d c o n ti n u o u sly a e r a ト

e d w it h c a r b o g e n (i . e . , 95 % 0 2 ＋5 % C O 2 g a s m i x t u r e)

u n d e r a n a p pli e d r e sti n g t e n si o n of 1 g .
E a ch p r e p a r a

-

ti o n w a s all o w e d t o e q uilib r at e f o r 4 5-6 0 m i n . (d u ri n g

w hic h ti m e t h e b a t hi n g p h y si ol o g l C al s ol u ti o n w a s

c h a n g e d e v e r y 1 5 m i n .) b ef o r e it w a s ch alle n g e d w it h

d r u g s . T h e t r a c h e al c h ai n m u s cl e p r e p a r ati o n w a s

c o n t r a ct e d w it h s e q u e n ti al e x o g e n o u s a d diti o n o f

eit h e r a c e t y l ch oli n e ( 1 /J g/ m l) ; his t a m i n e (1 .5 ′上g/ m l) ;

5- h y d r o x y t r y p t a m i n e (0 .6 〟g/ m l) ; o r p o t a s si u m ( K
十

,

3 0 m M ) t o t h e b at h fl uid . T h e m a x i m al m u s cl e t e n -

si o n d e v el o p ed b y th e s p a s m o g e n s u s e d w a s si m il a r ,

a n d a p p r o x i m a t ely e q u al t o 1 .5 g . T h e r el a x a n t

e ff e ct s of S . l o n g ip e d u n c u la t a r o ot b a r k m e th a n oli c

e x t r a c t ( M E S L) o n t h e m u s cl e t e n si o n d e v el o p e d b y

t h e s p a s m o g e n s ( a g o n i st s) w e r e e x a m i n ed b y c u m ul a
-

ti v e a d diti o n s of g r a d e d c o n c e n t r a ti o n s o f t h e pl a n t

e x t r a ct t o th e b a th 包uid w h e n t h e m a x i m al c o n t r a c -

til e eff e c t s of t h e s p a s m o g e n s h a d b e e n e s s e n ti all y

o b t ai n e d . I n all c a s e s
,
af t e r a

a r el a x a n t a g e n t h a d b e e n

p r e p a r a ti o n w a s w a sh e d o u t

K r e b s - H e n s el eit p h y si ol o g l C al

m a x i m a l r el a x ati o n t o

a c hi e v e d
,
t h e m u s cl e

3- 5 ti m e s w ith f r e s h

s ol u ti o n
,
a n d th e n lef t

t o r e c o v e r f o r 2 0-3 0 m i n . b ef o r e it w a s c o n t r a c t e d

a g ai n w it h a n y of t h e st a n d a r d s p a s m o g e n s . C h a n g e s

i n t e n si o n d e v el o p e d b y t h e m u s cle ( c o n t r a c ti o n s a n d

r el a x a ti o n s) w e r e r e c o r d e d is o m et ri c ally b y m e a n s of

U g o B a sil e f o r c e
-di s pl a c e m e n t t r a n s d u c e r s a n d p e n -

w riti n g
"

G e m i ni
”

m i c r o d y n a m o m e t e r s ( m o d el 70 70) .

I n o r d e r t o m a k e all o w a n c e f o r c h a n g e s i n m u s cl e

s e n siti vit y , t w o p r e p a r a ti o n s f r o m t h e s a m e a ni m al

w e r e al w a y s s et u p ( o n e u s e d a s
"

c o n t r ol
”

a n d t h e

o th e r o n e
"

d r u g -t r e at e d
”

) . T h e c o n t r ol m u s cle p r e p a
-

r a ti o n s w e r e al w a y s t r e a t e d w it h di still ed w at e r (0 .1-

0 .5 m l) o n l y . I n t h e s e i n uit r o e x p e ri m e n t s , p a p a v e ri n e

(5 0-8 00 p g/ m l) a n d is o p r e n ali n e (0 .1 -1 .0 〃g/ m l) w e r e

u s e d a s r ef e r e n c e t r a c h e al c h ai n m u s cl e r el a x a n t s f o r

c o m p a ris o n .

Z n ui u o e x p e r i m e n t s

H ist a m i n e a e r o s ol -i n d u c e d b r o n ch o sp a s m i n c o n s cio u s

g ui n e a -p ig s

T h e m e th o d u s e d i n t his s t u d y w a s e s s e n ti ally t h a t

d e s c rib e d i n d e t ail b y Oj e w ole ( 19 7 6) . T e n c o n t r o l

a d u lt g u i n e a - p ig s a n d t e n o th e r a d ult g u l n e a- pi g s f o r

e a c h t e st c o m p o u n d w e r e s e p a r a t el y p l a c e d i n s ui ト

a bl e c h a m b e r s . C o n t r ol g r o u p g u i n e a
-

pi g s w e r e



B r o n c h o d il a t o r E ff e c t o f S e c u ri d a c a l o n gip ed lW I C ltl a t a R o o t b a r k M e th a n o li c E x t r a c t

s p r a y e d w it h di still ed w a t e r c o n ti n u o u sly f o r 1 m i n .

T h e :t e st g r o u p g ui n e a
-

pi g s w e r e als o s p r a y e d c o n t in -

u o u sly f o r 1 m i n ･ w it h a 1 : 8 0 a q u e o u s s ol u ti o n o f

hi st a m i n e a cid p h o s p h a t e ( e q ui v al e n t t o 0 .45 % h is -

t a m i n e b a s e) . T h e ti m e (ill m i n u t e s) at w hic h e a c h of

t h e a ni m als di ed ( c o n s e q u e n t t o b r o n c h o s p a s m ) w a s

n ot e d a n d r e c o rd e d . M o r e o v e r
,
t h e n u m b e r of s u r vi -

v o r s i n e a c h g r o u p w a s als o r e c o r d ed 2 0 m i n . f oll o w -

1 n g di still ed w a t e r o r hi st a m i n e a e r o s o l c h all e n g e . I n

a n ot h e r s e t of e x p e ri m e n t s , 1 0 a d ult c o n t r ol g u i n e a -

p l g S a n d 1 0 ot h e r a d ult g ui n e a- p ig s p e r t e st c o m p o u n d

w e r e u s e d ･ E a c h of t h e 10 g u l n e a
-

p ュg s i n t h e c o n t r ol

g r o u p w a s p r e t r e at e d w it h 0 .5 m l di stille d w at e r
,

w hil e t h e a n i m als i n t h e t e s t g r o u p s w e r e p r et r e a t e d

wi th eith e r t h e pl a n t e x t r a c t( M E S L
,
50- 80 0 m g/ k g i .

p ･) , a m iI - O p h y lli n e (50 -8()() m g/ k g i . p .) , o r i s o p r e n ali n e

(5 0-80 0 /J g/ k g i .p .) 2 0 m i n . b ef o r e th e y w e r e e x p o s e d

t o di still e d w a t e r a n d hi st a m i n e a e r o s ol c h all e n g e s .

I n t h e s e i n u iL, 0 e x p e ri m e n t s , a m i n o p h y lli n e (5 0-80 0

m g/ k g i ･p ･) a n d is o p r e n ali n e (5 0-8 00 /J g/ k g i .p .) w e r e

u s ed a s r ef e r e n c e st a n d a r d s f o r c o m p a ris o n .

D at a a n aly si s

R e s ult s a r e e x p r e s s e d a s m e a n s ( ±S E M ) . W h e r e

a p p r o p ri a t e , t h e diff e r e n c e b et w e e n
"

c o n t r ol
”

a n d
"

d r u g -t r e at e d
”

m e a n s w a s a n aly s ed st a ti sti c all y b y

u s l n g
"

S t u d e n t
'

s オーt e st
”

. V al u e s of P ≦0 .0 5 w e r e

t a k e n t o i m pl y s t atis tic al s l g ni白c a n c e .

D r u g s u s e d

T h e f oll o w l n g d r u g s w e r e u s ed : a c et yl c h oli n e c hl o
-

rid e
,
his t a m i n e a cid p h o s p h at e , p ot a s si u m ch l o ri d e

( B ritis h D r u g H o u s e s) ; ( - トi s o p r e n ali n e s ul p h a t e ,
a m i n o p h y lli n e ( B u r r o u g h s W ellc o m e) ; p a p a v e ri n e

h y d r o c hl o rid e , ( ±トp r o p r a n ol ol h y d r o c hl o rid e (I m p e-

ri al C h e m i c al l n d u st ri e s) ; 5 -h y d r o x y t r y p t a m i n e

( K o c h-L i gh t) ; a n d m e t h a n oli c e x t r a ct of th e r o ot

b a r k of S . lo n g ip e d u n c u la t a ( M E S L) . A ll d r u g s w e r e

dis s ol v e d o r dil u t e d i n di stille d w a t e r o n e a c h d a y of

o u r e x p e ri m e n t . D r u g c o n c e n t r a ti o n s q u o t e d i n t h e i n

uit r o e x p e ri m e n t s r ef e r t o th e fi n al o r g a n
-b at h c o n -

c e n t r ati o n s .

R E S tJ L T S

G u in e a ･

p l g i s ol a t e d t r a c h e al c h ai n m u s cl e p r e p a r a -

ti o n s

S e c u rid a c a lo n g ip e d u n c u la t a m e th a n olic r o o t b a r k

e x t r a c t ( M E S L , 50 -8 0 0 m g/ m l) , lik e p a p a v e ri n e (50 -

8 00 FL g/ m l) o r is o p r e n ali n e (0 . ト1 .0 FL g/ m l) , p r o d u c e d

c o n c e n t r a ti o n -d e p e n d e n t r el a x a ti o ll S O f t h e g ui n e a
-

･ gI
1

1

2 m i n

I

3
4 + ド

● 5

2 1

H i st . M E S i く7
Fi g . 1 . E ff e c t s o f g r a d e d c o n c e n t r a ti o n s o f M E S L o n

h i s t a n 一山 e -i n d u c e d c o n t r a c ti o n s o f g u i n e a
-

p i g i s o l a t e d t r a-
c h e a l c h a i n m u s cl e p r e p a r a ti o n . H i st a m i n e (1 .5 ′上g/ m l)
w a s a d d e d t o th e b a t h 包u i d a t th e l e ft -h a n d -

si d e s o li d d o t

( H i s t ･ ●) I 1- 5 ri g h t - h a n d -

si d e s o lid u p ri gh t a r r o w s r e p r e-
s e n t c u m tll a ti v el y a d m i lli s t e r e d M E S L (5 0 , 1 0 0 , 2 0 0 , 4 0 0

a I- d 8 0 0 n l g / m l r e s p e c ti v el y) . B o th h i s t a m i n e a n d M E S L

w e r e w a s h e d o u t a t t h e o p e n ri gh t心 a n d -

sid e d o w n w a r d

p o i n ti n g a r r o w ,

p l g l S Ol at e d t r a c h e aュc h ai n m u s cl e p r e p a r ati o n s c o n -

t r a c t ed w it h a c et yl c h oli n e ( 1 /ノg/ m l) , 5- h y d r o x -

y t r y p t a mi n e (0 ･6 /J g/ m l) , hist a m i n e (1 .5 ji g/ m l) , o r

p o t a s si u m (K
'

,
30 m M ) . F ig . i s h o w s a t y pi c al t r a c e

o b t ai n e d w it h g r a d e d c o n c e n t r a ti o n s of M E S L o n a

hi st a mi n e -i n d u c e d c o n t r a c ti o n of t h e g ui n e a- p ig is o ･

1 at e d t r a c h e al c h ai n m u s cle p r e p a r a ti o n .

T h e r el a x a n t e ff e c t s of M E S L (50 -80 0 m g/ m l) a n d

p a p a v e ri n e (5 0-8 00 /J g/ m l) o n t h e m u s cl e p r e p a r a-
ti o n s w e r e n o t a ff e c t e d b y p r o p r a n ol ol(0 .5- 1 .0 ノノg/ m l)

w hi ch ab oli s h ed o r i n hibit ed t h e r el a x a n t eff e c t of

i s o p r e n ali n e (0 . ト1 .0 〟g/ m l) o n t h e m u s cl e p r e p a r a -

ti o n s ･ T h e r a n k o r d e r o f p o t e n c y of t h e s p a s m ol y tic

a g e n t s e x a m i n ed w a s f o u n d t o b e : is o p r e n ali n e >

p a p a v e ri n e > M E S L . T h e t r a c h e al m u s cl e r el a x i n g

p ot e n ci e s of th e c o m p o u n d s , c al c u l a t e d a s c o n c e n t r a -

ti o n s of t h e a g e n t s t h at p r o d u c e d 50 % of t h e m a x i m al

r el a x a ti o II S (i . e . , I C 5 ｡) , a r e p r e s e n t e d in T a bl e 1 .

H i st a m i n e a e r o s o トi n d u c ed b r o n e h o s p a s m im c o n -

s c i o u s g
･

u i n e a ･

p l g S

N o n e of t h e c o n t r ol (di still e d w at e r t r e a t e d) g ui n e a
-

p l g S di e d 2 0 m i n . a ft e r e x p o s u r e t o di still e d w at e r

s p r a y . H o w e v e r
,
t h e n o r m al u n p r et r e a t e d t e s t g ui n e a -

p i g s di e d 4- 10 m i n . af t e r e x p o s u r e t o his t a m i n e a e r o-
s o l . Ⅰ

)

r e t r e at m e n t o f th e t e s t a n i m als w it h eit h e r

is o p r e n ali n e (50 -80 0 p g/ k g i .p ,) , a m i n o p h y llin e (50 -

80 0 m g/ k g i .p .) , o r w it h t h e pl a n t e x t r a c t( M E S L , 50 -
80 0 m g/ k g i .p .) , f o r 20 m i n . b ef o r e his t a m i n e a e r o s ol

e x p o s u r e m a r k e dly p r o t e c t e d t h e g u l n e a - pi g s a g ai n st

hi s t a m i n e a e r o s ol -i n d u c e d b r o n c h o s p a s m . T h e o r d e r

o f p o t e n c y of t h e t e st c o m p o u n d s i n p r o t e c ti n g t h e
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T a bl e 1 . C o m p a ri s o n o f th e c o n c e n t r a ti o n s o f p a p a v e
ri n e

,
i s o p r e n a li n e a n d M E S L

w h i c h p r o d u c e d 5 0 % r el a x a ti o n (I C 5 ｡) i n t h e c o n t r a c ti o n s o f g u i n e a-p i g i s ol a t e d

t r a c h e a l c h ai n m u s c l e p r e p a r a ti o l- S i n d u c e d b y a p p r o x i m a t e
l y e q ui- e ff e c ti v e c o n c e n-

t r a ti o n s o f a c e t yl c h o li n e ( A C h) , 5- h yd r o x y t r y p t a m i n e (5- H T ) , a n d h i st a mi n e ( H i s t ･)

s p a s m o g e n s ( a g o n i st s) R el a x a n t a g e n t s M e a n I C 5 0 0 f N u m b e r o f

R e l a x a n t a g e n t s O b s e r v a ti o n s

H i s t a m i n e P a p a v e ri n e 6 6 ±15 ′上g/ m l

(1 .5 /∠g/ m l) I s o p r e n ali n e O ･4 7 ±0 ･0 5 〃 g/ m l

M E S L I O O ±36 m g/ m l

1 0

1 0

1 0

A c e t yl c h o lill e P a p a v e ri n e 6 1 ±12 〃g/ m l

(1 .0 /J g / m l) I s o p r e n a li n e O ･4 3 ±0 ･0 4 /′g/ m l

M E S L 1 2 0 ±3 5 m g/ m l

9

1 0

1 0

5- H y d r o x yt r y p t a mi n e P a p a v e ri n e 7 0 ±18 FL g/ m l

(o .6 FL g/ m l) I s o p r e n a li n e O ･3 8 ±0 ･0 7 ji g/ m l

M E S L l 1 2 ±4 0 m g/ k g

1 0

9

1 0

T a b l e 2 . C o m p a ri s o n o f t h e p r o t e c ti v e e ff e c t s o f g r a d e d d o s e s o f a m i n o p h ylli n e , i s o-

p r e n a li n e a n d M E S L a g a i n s t hi s t a m i n e a e r o s o
l-i n d u c e d b r o n c h o s p a s m i n i ,i u o i n c o n s ci o u s

g u i n e a
-

p l g S

P r o t e c ti v e D o s e s o f N u m b e r o f

a g e n t s p r o t e c ti v e a g e n t s g u i n e a
-

p lg S

e x a m i n e d a d m i n i s t e r e d i . p . u s e d

N u m b e r o f

s u r v i v o r s 2 0

m i n u t e s a ft e r % P r o t e c ti o n

h i st a m i n e

a e r o s o l c h a ll e n g e

A m i n o p h ylli n e

5 0 m g/ k g
1 0 0 m g/ k g

2 0 0 m g/ k g
4 0 0 m g/ k g
8 0 0 m g / k g

1 0

1 0

1 0

1 0

1 0

3

5

8

1 0

1 0

3 0

5 0

8 0

1 0 0

1 0 0

I s o p r e n a li n e

5 0 /J g/ k g
1 0 0 / J g/ k g
2 0 0 JL g/ k g
4 0 0 /J g/ k g
8 0 0 FL g/ k g

1 0

1 0

1 0

1 0

1 0

5

7

9

1 0

1 0

5 0

7 0

9 0

1 0 0

1 0 0

M E S L

5 0 m g/ k g

1 0 0 m g/ k g
2 0 0 m g/ k g
4 0 0 m g/ k g
8 0 0 m g/ k g

1 0

1 0

1 0

1 0

1 0

1

3

5

7

8

1 0

3 0

5 0

7 0

8 0

g u l n e a
-

pi g s a g ain s t hi s t a m i n e a e r o s ol-p r o v o k e d b r o n -

c h o s p a s m w a s f o u n d t o b e : i s o p r e n alin e > a m i n o-

p h y lli n e > M E S L . T h e e x t e n t o f p r ot e c ti o n off e r e d

b y e a c h o f t h e t h r e e p r o t e cti v e a g e n t s e x a m i n e d is

c al c ul a t e d a s
"

p e r c e n t a g e p r o t e cti o n
”

a n d p r e s e n t e d

i n T a bl e 2 .

I n s o m e o t h e r e x p e ri m e n t s , a d u lt g u l n e a - p l g S W e r e

p r et r e a t e d w it h p r o p r a n ol ol (20 0 / J g/k g i .p .) 2 0 m i n .

b ef o r e p a r e n t e r al a d m i n is t r a ti o n s o f eith e r i s o-

p r e n alin e ( 5 01 8 0 0 p g/ k g i .p .) , a m i n o p h y lli n e (5 01 8 0 0

m g/ k g i . p .) , o r t h e pl a n t e x t r a c t ( M E S L , 50 -80 0 m g/

k g i .p .) . F i v e p r o p r a n o l o トp r e t r e a t ed g ui n e a -

p ig s w e r e

u s e d f o r e a c h d o s e of th e t e s t c o m p o u n d s . I n all c a s e s ,

t h e p r o t e c ti v e e ff e c t o f i s o p r e n ali n e o n his t a m i n e

a e r o s o l -i n d u c e d b r o n c h o s p a s m ,
b u t n o t th a t of a m i n o -

p h ylli n e o r M E S L , w a s a b olis h e d o r m a r k e dly i n hib-

it e d b y p r o p r a n ol ol p r et r e a m e n t . T hi s o b s e r v a ti o n

p r o b a b ly s u g g e st s t h e a b s e n c e , o r a t b e st o n l y v e r y

w e a k i n v ol v e m e n t
,
of P 2- a d r e n o c e p t o r sti m u l a ti o n in

t h e b r o n ch o s p a s m ol y ti c e ff e c t s of t h e pl a n t e x t r a c t

( M E S L) a n d a m i n o p h y lli n e .
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D I S C U S S I O N A N D C O N C L U S I O N

T h e r e s ult s o b t a in ed i n t his s t u d y s h o w t h a t S . lo n -

g ip e d u n c u la t a r o o t b a r k m e t h a n o li c e x t r a c t ( M E S L) ,
lik e p a p a v e ri n e o r is o p r e I- ali n e , r el a x e d s p a s m o g e ll -

c o n t r a ct e d g ui n e a
-

pi g i s ol at e d t r a c h e al c h ai n m u s cl e

p r e p a r ati o n s i n a c o n c e n t r ati o n ィ el a t e d m a n n e r . T h e

pl a n t e x t r a c t al s o p r o t e c t ed c o n s ci o u s g u i n e a- pi g s

a g ai n st hi st a m i n e a e r o s o トi n d u c e d b r o n c h o s p a s m .

A lt h o u g h t h e e x a c t m e c h a n i s m o f t h e b r o n c h o dil at o r

a c ti o n of th e pl a n t e x tr a c t is s till o b s c u r e
,
it i s

u nlik el y th at t h e pl a n t e x t r a ct sti m ul a t e s t h e P 2-
a d r e n o c e p t o r s p r e s e n t o n t h e b r o II C hi al m u s cl e s t o

p r o d u c e b r o n c h o dil a t a ti o n . T hi s h y p o th e si s i s st r e n-

g th e n e d b y t h e ob s e r v a ti o n s t h a t ( a) p a p a v e ri n e a n d

a m i n o p h y lli n e p r o d u c e d p h a r m a c ol o g ic al eff e c t s th at

a r e si m il a r t o t h o s e of M E S L i n t h e e x p e ri m e n t al

m o d el u s e d
,
a n d (b) p r o p r a n ol ol w hi c h ab oli sh ed o r

m a r k e dly i n hibit ed t h e b r o n c h o s p a s m ol y tic eff e c t of

i s o p r e n ali n e di d n o t aff e ct t h e b r o n c h o s p a s m o ly ti c

a c ti o n of th e p l a n t e x t r a c t .

B ot h s y m p a t h eti c a n d p a r a s y m p at h e ti c c o m p o n e n t s

of t h e a u t o n o m i c n e r v o u s s y s t e m ( A N S) pl a y a r ol e i n

t h e r e g ul a ti o n of b r o n c hi al m u s cl e t o n e . S y m p at h e ti c

sti m ul a ti o n c a u s e s i n c r e a s e d a d e n yl a t e c y cl a s e a c ti v
-

it y , a n d t h u s l e a d s t o a ris e ill th e i n t r a c ell ul a r c o n -

c e n t r ati o n of c y cli c a d e n o si n e m o n o p h o s p h a t e

( C A M P) . O n t h e o t h e r h a n d
, p a r a s y m p a th e ti c sti m ul a -

ti o n c a u s e s
,
v i a i n c r e a s e d g u a n y l a t e c y cl a s e a c ti vit y ,

a ris e i n t h e i n t r a c ell ul a r c o n c e n t r a ti o n of c y cli c

g u a n o si n e m o n o p h o s p h a t e ( C G M P) . S ti m u l a ti() n of

p u m p m e c h a n i s m s p r o d u c e s eith e r a r e d u c ti() n i n

i n t r a c ell u l a r c al ci u m
,
a l l d t h u s t r a c h e al m u s cle r el a x -

a ti o n
,
o r a n i n c r e a s e i n i n t r a c ell ul a r c al ci u m

,
a n d

t h u s t r a c h e al m u s cl e c o n t r a c ti o n . A n i n c r e a s e i n t h e

i n t r a c ell ul a r c o n c e n t r a ti o n of C A M P i n hibit s t h e

r el e a s e of c h e m ic al m e di a t o r s of b r o n c hi al a s t h m a
,

a n d t h u s f a cilit a t e s b r o n c h o dil a t a ti o l l . I n c o n t r a st
,
a n

i n c r e a s e i n th e i n t r a c ell ul a r c o n c e n t r a ti o n o f C G M P

s ti m ul a t e s c h e m i c al m e di a t o r s e c r e ti o n a n d/ o r

r el e a s e
,
a n d c o n s e q u e n tly p r o m () t e s b r o n c h o c o n s t ric

-

ti o n .
I n a n y t y p e of a st h m a , th e p a ti e n t is r e a c ti n g t o

a n i n t e r n al o r e x t e r n al sti m ul u s w hi c h is u s u all y

h a r m l e s s t o a n o r m al s u bj e c t . 1
､

hi s b eli ef h a s l e d t o

t h e c o n c e p t o f b r o n c hi al h y p e r r e a cti v it y a s t h e b a si c

a b n o r m alit y p r e s e n t i n all a st h m ati c s . T h e t h e r a p e u
-

ti c i m p li c a ti o n of thi s c o n c e p t is th at p r o p h y l a cti c

t r e a t m e n t of b r o n c hi al a st h m a s h o ul d b e ai m e d a t

r e d u ci n g b r o n ch i al h y p e r r e a cti vit y .

T h e v a g u s i s th e d o m i n a n t n e r v e s u p p ly t () t h e

b r o n c hi a l s m o o t h m u s cle . S ti m u l ati o n o f t his p a r a-

s y m p a th e ti c n e r v e l e a d s t o t h e r el e a s e o f a c et yl-

c h oli n e ( A C h) at t h e p o s t- g a n g li o ni c n e r v e

T h e a c e t y lc h o li n e t h u s r el e a s ed f r o m

g a n gli o n i c n e r v e t e r m i n al w ill c o m bi n e

s ti m u l at e p o st -j u n cti o n al M 3 - m u S C a ri ni c

t e r m i n al .

t h e p o s h

w it h
,
a n d

c h oli n o c e -

p t o r s o n t h e b r o n chi al s m o o th m u s cle , r e s u一ti n g i n

b r o n c h o c o n st ri cti o n ･ A c et yl c h o liI- e r ele a s e f r o m p r e
-

j u n cti o n al n e r v e t e r m i n al s i s r e g ul a t e d b y a u t oi n -

hib it o r y M 2
- m u S C a ri ni c c h o li n o c e p t o r s . B l o c k ad e of

t h e s e p r e -j u n c ti o n al M 2 - C h o li n o c e p t o r s l e a d s t o f a cili -

t a ti o n of n e r v e - m e di a t ed b r o n c h o c o n s t ri c ti o n
,
w h e r e-

a s bl o c k a d e of t h e g a n g li o n ic n i c o ti n i c ch oli n o c e -

p t o r s , o r t h e p o st -j u n cti o n al M 3- C h oli n o c e p t o r s , w ill

r e d u c e n e r v e - m edi a t e d b r o n ch o c o n s t ri c ti o n . R e c e nt

st u di e s i n o u r l a b o r a t o ri e s (Oj e w ol e e t al . , 2 0 01) h a v e

sh o w n t h a t m et h a n o li c e x t r a ct of S e c u rid a c a l o u _

g ip e d u n c u la t a r o o t b a r k p o s s e s s e s p o s t l
'

u n c ti o n al

a n ti ch oli n e r g l C , a n tihis t a m i n e r g l C , a n d a n tis e r o t o n e r -

g l C p r o p e rti e s . I n all p r e p a r a ti o n s e x a m i n e d , t h e

p l a n t e x t r a ct als o i n hibit e d t h e s p a s m o g e ni c a n d/ o r

s ti m ul a n t a cti o n s of p o t a s si u m (K
＋

) a n d c al ci u m

(C a
2 '

) i n a n o n - s p e cifi c m a n n e r . It i s lik ely , t h e r ef o r e ,
t h a t t h e a n tib r o n c h o c o n st ri ct o r eff e c t of t h e p l a n t

e x t r a c t is m e di at e d l a r g el y t h r o u g h it s a bilit y t o

a n t a g o n i s e t h e p o st -j u n c ti o n al s p a s m o g e n i c a c ti o n s

of a c et yl c h oli n e , hi st a m i n e , a n d o t h e r b r o n c hi al

s m o o t h llユu S Cl e s p a slll O g e n S a n d sti m ul a n t s .

It h a s b e e n r e p o r t e d t h a t t h e r o o t b a r k of S . l o n -

g lb e d u n c u l at a c o n t ai n s v ol atil e oils wi th l a r g e

a m o u n t s of m et h yl s ali c y l a t e , a s w ell a s v a ri o u s

s a p o g e ni n s (i n cl u di n g p r e s e n e g e n i n) , t o x i c i n d ol e

alk al oid s e c u ri ni n e
,
a n d s o m e

.

e r g ot alk al oi d s [ V a n
W y k et al . , ( 1 9 97)] . S i n c e s a p o n l n S a n d s a p o g e n i n s a r e

k n o w n t () p o s s e s s n o n - s p e ci丘c s p a s m oly ti c p r o p e r ti e s

a g ai n st a w id e r a n g e o f s p a s m o g e n s , it is n o t u nlik e -

l y , t h e r ef o r e , t h a t t h e b r o n c h o dil a t o r a c ti vit y of t h e

p l a n t m a y b e at t rib u t ed l a r g el y t o p r e s e n e g e ni n , a

t rit e r p e n oid s a p o g e n i n p r e s e ll t i n t h e pl a n t e x t r a c t .

A c k n o w l ed g m e nt s . W e a r e g r a t ef ul t o P r of e s s o r C .

0 . A d e w u n m i f o r g r a n ti n g u s u n li m it e d a c c e s s t o t h e

f a ciliti e s of hi s l a b o r at o r y . O n e o f u s (J o h n A . 0 .

Oj e w ole) w is h e s t o e x p r e s s hi s g r atit u d e t o th e

U n i v e r sit y of D u r b a n - W e s t vill e
,
D u r b a n

,
S o u t h

A f ri c a
,
f o r t h e p r o vi si o n of a R e s e a r c h G r a n t t o c a r r y

o u t p a r t o f t hi s s t u d y .
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