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ABSTRACT 

Background: Development and maintenance of 
penile erection requires the relaxation of corpus 
cavernosum smooth muscle (CCSM) cells and it 
is essentially mediated by nitric oxide (NO). 
Pausinystalia yohimbe bark is traditionally used 
for the treatment of erectile dysfunction (ED). 
Objectives and Methods: This study aimed to 
evaluate the effects of the methanolic extract of 
P. yohimbe bark (10 mg/ml) on isolated rabbit 
corpus cavernosum smooth muscle (CCSM). 
Results: Methanolic extract of P. yohimbe bark 
blocked contractions in CCSM induced by adren- 
ergic agonists, through facilitating NO release 
from the endothelial cells. Conclusion: The ob-
tained results revealed that, methanolic extract 
of P. yohimbe bark caused relaxation of CCSM 
that validates its traditional aphrodisiac property, 
thus it could be used to initiate and maintain 
erection in cases of erectile dysfunction. 
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1. INTRODUCTION 

Disorders of sexual function are common among men 
of all ages, ethnicities and cultural backgrounds [1]. Sex-
ual function is considered as an interaction among moti-
vation, drive, desires, thoughts, fantasies, pleasures, ex-
periences (libido), penile vasocongestion, erection, or-
gasmic contractions and ejaculations (potency) [2]. 

Sexual dysfunction can be categorized into three main 
phases of response: desire; arousal -priapism and impo-

tence (erectile dysfunction, ED) [3]. In 1995, it has been 
estimated that more than 152 million men worldwide 
experienced erectile dysfunction, and this number will 
rise by 170 million, to approximately 322 million by the 
year 2025 [1]. 

Significant advances in the understanding of the 
physiology and pathophysiology of male ED, and in 
methods of its investigation and treatment, have been 
attained during the past three decades. ED has both or-
ganic and psychogenic etiologies. About 60% of patients 
have organic ED, which can be define in terms of vascu-
logenic, neurological, hormonal, or smooth muscle ab-
normalities. In the same instance approximately <40% of 
the patients have truly psychogenic ED. In fact, some 
cases may be labeled as psychogenic simply because 
organic cause is not yet identified. Some patients with 
psychogenic causes, specifically stress disorders and 
depression, have an overactivity of alpha-agonists in 
their corpus cavernosum smooth muscle tissue, so a 
chemical imbalance may be to blame [4]. 

Therapies for ED may include psychosexual counsel-
ing, androgen replacement therapy, vacuum constriction 
device, surgical treatment and most commonly the orally 
administered agents like sildenafil and tadalafil; specific 
phosphodiesterase type 5 (PDE5) inhibitors and alpros-
tadil [5]. 

Traditionally, herbs may be a potential source of natu-
ral drugs for therapy against ED. Plants that belong to the 
family Apocyanaceae are known to be rich in indole al-
kaloids and have an ethnomedical history of use as 
remedies for ED [6,7]. 

Yohimbine is the principal indole alkaloid in the bark 
of the West-African tree Pausinystalia yohimbe Pierre ex 
Beille (formerly Corynanthe yohimbe) family Rubiaceae. 
The bark of the tree is traditionally used in Africa and 
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West Indian medicine as an aphrodisiac with the ability 
to increase sexual potency and virility [8,9]. It is possible 
that the positive effect of yohimbine on penile erection is 
not only related to its central effect but also to a periph-
eral sympatholytic activity [10]. 

This study aimed to evaluate the effects of the metha-
nolic extract of Pausinystalia yohimbe bark on isolated 
rabbit corpus cavernosum smooth muscles. The experi-
mental protocol was ethically approved by the ethical 
committee at Faculty of Pharmacy, University of Gezira. 

2. MATERIALS AND METHODS 

2.1. Plant Material 

The dried chopped small pieces of P. yohimbe barks 
had been collected from South West Cameroon in May 
25th, 2008. The plant material was authenticated by the 
Provincial Service for Forestry, Ministry of Forestry and 
Wildlife, Republic of Cameroon (Certificate No. 004/ 
CO/MINFOF/PDFOF/PSF/SW/230). 

2.2. Extraction of Plant Material 

The coarsely powdered barks (500 grams) of P. yo-
himbe were extracted by maceration using pure methanol 
in a conical flask for 72 hours with intermittent shaking, 
filtered and evaporated by rotary evaporator at 60˚C. The 
dried extract powder was kept in an amber glass con-
tainer in a refrigerator for the biological test. 

2.3. The Effect of Methanolic Extract of  
P. yohimbe Barks on Rabbit Corpus 
Cavernosum Smooth Muscle (CCSM) 
Preparation 

This experiment was carried out according to the 
method described by Allex, et al., 1998 [11]. In this 
method, a sexually mature male New Zealand white rab-
bit weighing 6.5 kg was chosen. The animal was killed 
by neck dislocation and the penis was removed immedi-
ately, placed in a petri dish containing oxygenated ice 
cold Krebs solution (4˚C) and the corpus cavernosum 
smooth muscle (CCSM) was carefully dissected free 
from the enveloping tunica albuginea and cut into three 
strips. Threads were attached at each end of the CCSM 
strip, and then mounted in a 25 ml water-jacketed tissue 
bath containing Krebs solution maintained at 37˚C and 
supplied continuously with oxygen. The tissue was al-
lowed to equilibrate for 45 minutes, under 1.5 g resting 
tension. Conventional drugs such as phenylephrine (25 
µg/ml), adrenaline (1 mg/ml), and sildenafil (3.2 mg/ml) 
were initially tested isometrically using CCSM strip [12] 
followed by the methanolic extract of P. yohimbe bark 
(10 mg/ml). 

3. RESULTS 

Methanolic extract of Pausinystalia yohimbe bark (10 
mg/ml) alone reduced the basal tone in unstimulated 
CCSM. The exposure of rabbit corpus cavernosum 
preparation to α1-adrenoceptor agonists, phenylephrine 
(25 µg/ml) and adrenaline (1 mg/ml) resulted in little and 
apparent isometric contractile tension responses respec-
tively. 

When sildenafil citrate (3.2 mg/ml) was tested using 
adrenaline precontracted corpus cavernosum, an obvious 
and fast relaxation was produced (Figure 1). The metha-
nolic extract of P. yohimbe bark (10 mg/ml) completely 
relaxed adrenaline precontracted rabbit CCSM (Figure 2) 
in the same manner as sildenafil. This relaxant effect of 
the methanolic extract of P. yohimbe bark is not surpris-
ing because yohimbine is a well known α1-adrenoceptor 
antagonist. In line with this, methanolic extract of P. yo-
himbe bark may cause relaxation of the precontracted 
corporal cavernosal tissue through inhibition of the 
phosphodiesterase type 5 (PDE-5), an enzyme which is 
predominantly expressed in the smooth muscle of the  

 

 
▲   ▲                       ▲ 

BL  Adr 1 mg/ml     Sild 3.2 mg/ml 

Figure 1. Actions of adrenaline (Adr) and sildenafil (Sild) 
on isolated rabbit corpus cavernosum smooth muscles, 
(BL) baseline. 

 

 
▲   ▲                       ▲ 

BL  Adr 1 mg/ml     Yoh 10 mg/ml 

Figure 2. Actions of adrenaline (Adr) and P. yohimbe ex-
tract (Yoh) on isolated rabbit corpus cavernosum smooth 
muscles, (BL) baseline. 
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corpus cavernosum [12-14]. 
In order to test whether or not the relaxation induced 

by methanolic extract of P. yohimbe bark was due to NO 
production, another experiment was carried out using 
aortic strip in the presence of methylene blue, a reversi-
ble NO inhibitor (a soluble guanylyl cyclase inhibitor). 
The P. yohimbe extract (5 mg/ml) relaxed the contracted 
aortic strip to the normal base line with maximal relaxa-
tion activity occurred after 1 minute. This relaxant effect 
of the extract was blocked by the pre-addition of me-
thylene blue (25 µg/ml). 

4. DISCUSSION 

Penile erection is a physiological event controlled by 
two opposite drives [15,16]. The first drive determines 
smooth muscle relaxation and an increase in cavernosal 
blood flow. The activity of this system is essentially me-
diated by the parasympathetic nitergic network. The 
second drive, operating for the majority of time, deter-
mines smooth muscle contraction and it is controlled by 
the sympathetic outflow [17]. 

Development and maintenance of penile erection re-
quires the relaxation of the smooth muscle cells in the 
cavernous bodies and is essentially mediated by NO 
[18,19]. Sildenafil is known to cause relaxation of the 
precontracted corporal tissue through inhibition of the 
phosphodiesterase type 5 (PDE-5) an enzyme which is 
predominantly expressed in the smooth muscle of the 
corpus cavernosum. This enzyme hydrolyzes cyclic 
guanosine monophosphate (cGMP), which is the intra-
cellular mediator of the NO signaling pathway. Nitric 
oxide causes relaxation of the smooth muscle, enabling 
the vasodilatation that is necessary for erection to occur. 
Inhibition of PDE-5 prevents the breakdown of cGMP, 
permitting the biological cascade of events that is re-
quired for normal erectile function [12-14]. 

The addition of the methanolic extract of P. yohimbe 
bark resulted in relaxation of the precontracted tissue; 
this relaxation effect perhaps due to release of NO from 
the endothelial cells of the corpus cavernosum smooth 
muscle rather than adrenergic receptors blocking activity. 
This is because; methanolic extract of P. yohimbe bark 
failed to produce relaxation in the precontracted isolated 
aortic strip smooth muscles in the presence of methylene 
blue, a NO synthesis inhibitor. 

These results demonstrated the dominant NO network 
involvement in corpora cavernosa relaxation obtained. 
These findings were supported by pervious sophisticated 
results which concerned with examination of yo-
himbine-induced relaxation in human and rabbit corpora 
cavernosa through interfering with NO release from the 
endothelium. The yohimbine-induced corpus caverno-
sum relaxation was inhibited by mechanical removal of 
the endothelium and by blocking NO formation or sig-

naling via guanylate cyclase and cGMP formation [20- 
28]. 

Yohimbine was found to be beneficial and effective in 
treatment of psychogenic and/or organic erectile dys-
function when taken in divided daily doses [21-25]. 

It can be concluded that, P. yohimbe methanolic ex-
tract causes relaxation of the corpus cavernosum muscles, 
thus it could be used to initiate and maintain erection in 
cases of erectile dysfunction 
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