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Inhibition of non-adrenergic transmission in the rat vas 
deferens by prazosin 
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Department of Pharmacological Sciences. The Medical School, University of Newcastle upon Tyne, 

Newcastle upon Tyne, U.K. 

Summary 

Isolated p r epa ra t i ons of rat vas d e f e r e n s were 
induced to cont rac t by neu rogen ic and non-
neurogenic s t imul i , and the effect of prazosin 
on these con t rac t ions was invest igated. Prazo-
sin (24 fi,\i) e x e r t e d a p r o f o u n d inhibitory effect 
on neurogenic con t rac t ions and had no signifi-
cant effect on n o n - n e u r o g e n i c contract ions . 
These expe r imen t s indicate that prazosin is 
capable of in teract ing with the neurot ransmis-
sion processes in the vas d e f e r e n s to p roduce 
inhibition of t ransmiss ion . 

Resume 

Des p repa ra t ions isolees de vas d e f e r e n s du rat 
onl e tc indui tes p o u r con t rac tor par des stimuli 
ncurogeniques et non -neu rogen iques , et I 'effet 
de la prazos inc sur ces cont rac t ions a c te e tudie . 
La prazosinc (24 JIM) exe rce un effet p ro fond 
d'inhibition sur les cont rac t ions ncurogeniques . 
En revanche elle n ' a aucun ef fe t significatif sur 
les cont rac t ions non-neurogen iques . Ces e tudes 
montrent q u e la prazos inc est capab le d ' in ter-
reagir avec les p rocedes de neurot ransmiss ion 
dans le vas d e f e r e n s p o u r p rodu i r e une inhibi-
tion de t ransmiss ion. 

Walker . 1977; Cavero . Lefevre & Roach , 
1977). Low concentrat ions of prazosin will 
abolish the post-synaptic effects of 
u -adrenocep tor agonists on the vas de fe rens 
without inhibiting electrically evoked contrac-
tions (Brown, Doxey & Handlcy . 1980). 

The efficacy of prazosin in anti-hypertensive 
therapy is believed to be due to its selectivity 
for blocking a , - adrenocep to r s (Davey. 1980). 
Because of its selective effect on the post-
synaptic a r a d r e n o c e p t o r s , prazosin blocks the 
vasoconstriction produced by noradrenal ine re-
leased from sympathet ic nerves but al lows 
noradrenal ine acting on pre-synaptic, 
a>-adrenoceptors to exert a negative feedback 
inhibition of its own release. However , this 
mechanism of action of prazosin does not fully 
explain all its cardiovascular effects (Blaschke 
& Meimon, 1981). 

Investigations have been carried out to ex-
amine the effects of low and high concentra-
tions of prazosin on the contractile responses to 
field stimulation in the isolated rat vas deferens . 
A preliminary account of this investigation was 
presented to the West Afr ican Society for 
Pharmacology in April 1985. 

Introduction 

Prazosin is a newly deve loped ant i -hyper tensive 
agent (Cons tan t ine et al., 1973; W o o d , Phelan 
& Simpson, 1975) with a low affinity for 
presynaptic c^ -adrenocep to r s Cambr idge , 
Davey & Mass ingham, 1977; Doxey , Smith & 

Correspondence: Dr Omotayo O. Ebong, Depart-
ment of Pharmacology, College of Health Sciences, 
University o( Port llarcourt. Port llarcourt, Nigeria. 

Materials and methods 

Male albino Wistar rats , 250-350 g, were 
s tunned by a blow on the back of the head and 
killed by exsanguinat ion. T h e vasa defe ren t ia 
were dissected free f rom their mesenter ic 
a t tachments . Each vas de fe rens was cut f rom its 
urethral and cpididymal connect ions , placed in 
a petri-dish containing Krebs - i lenscleit 
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solution and was carefully clcancd of its mesen-
tcric covering. A length f rom the urethral end 
of the vas deferens , approximately 1 cm long, 
was cut and mounted between platinum elec-
trodes in a 5 ml organ-bath in Krebs-Henselei t 
solution of the following composition (msi/I) 
NaCI, 113; KCI, 4.7; C a C I 2 - 2 H 2 0 , 2.53; 
M g S 0 4 - 7 M 2 0 , 1.2; K I ! 2 P 0 4 , 1.2; NaMCO*. 
25; glucose, 11.5; containing phentolamine 
(5 JIM) and propranolol (2 JIM) and bubbled 
with 5 % C O , in 0 2 at 37°C. 

Af te r allowing 30 min for equil ibration, the 
tissues were subjected to electrical field stimul-
ation with trains of five pulses (1 msec pulse 
durat ion, 10 Hz) at 1-min intervals. 

Longitudinal tension of the vas deferens was 
monitored through an isometric t ransducer and 
a recorder. When the responses to electrical 
stimulation were stable, the preparat ion was 
exposed to freshly prepared solution of prazo-
sin hydrochloride (0.24, 2.4 or 24 p \ i ) for 1 h. 

For studying the effect of prazosin on the 
excitability of the smooth muscle, two series of 
exper iments were conducted. In one series (six 
experiments) the vas deferens was induced to 
contract by exposure to 37.5 mw KCI (15 sec) 
before exposure to prazosin and af ter 1-h 
t reatment with prazosin (24 JIM). Field 
stimulation was interrupted for 2 min to allow 
response to KCI to be moni tored. In a second 
series of exper iments (n = 4), tetrodotoxin 
(TTX) 0.6 JIM was employed to abolish the 
electrically evoked neurogenic twitches of the 
vas. The TTX-t rea ted preparat ion was there-
af ter stimulated directly at 10-min intervals 
(trains of twenty pulses; 10 msec pulse dura-
tion, 10 I Iz). Once the contrat ion had stabilized 
the preparat ion was t rea ted with prazosin 
(24 |AM) for 1 h and its effet on the myogenic 
contract ions was recorded. 

In all exper iments , the contralateral was 
served as the control. T h e control vasa were 
exposed to equivalent concentrat ions of the 
solvent, ethyl alcohol (see be low) , as the 
prazosin-treated vasa. 

Drugs used were phento lamine mcthane-
sulplumatc (Ciba-Geigy, Basle, Switzerland), 
prazosin hydrochloride (Pfizer, Connec t icu t , 
U .S .A . ) , DL-propranolo l hydrochlor ide 
(Sigma, Poole, U .K . ) and te t rodotoxin 
(Sankyo, Japan) . Prazosin was dissolved in 
30% ethyl alcohol to make 2.4 m\ i stock 
solution, f rom which fu r ther dilutions were 

made in distilled water. All other drugs were 
dissolved in distilled water. 

Results 

Effect of prazosin on electrically evoked 
neurogenic contractions 

The neurogenic twitches in control preparations 
showed some decline af ter 1-h exposure to the 
appropr ia te concentrat ions of prazosin-solvent: 
cthanol (Table 1). Prazosin exerted superfici-
ally opposi te effects on the transmission: in low 
concentrat ions (0.24 |IM) it caused a small but 
significant potentiation of the transmission, but 
in higher concentrat ions (2.4 and 24 JIM) it 
produced inhibition of the transmission 
(Table 1). 

With 24-hm prazosin, the mean inhibition in 
ten exper iments was 8 1 % , whereas the cor-
responding control value in the presence of 
equivalent concentrat ions of ethanol was only 
20.59% (Table 2). T h e inhibition caused by 
prazosin was gradual in onset and was still pro-
gressing at the end of a 60-min period of ob-
servation (Fig. 1). 

Effect of prazosin on non-neurogenic 
contractions 

(i) KCl-induced contractions. Fifteen 
seconds ' exposures to a submaximal dose of 
KCI (37.5 m\ i ) produced fairly reproducible 
contract ions if repeated at intervals in excess of 
10 min. Prazosin (24 FT\I) did not exert any-
significant inhibitory effect on KCl-induced 
contract ions (Table 1, Fig. 1). 

(ii) Electrically evoked myogenic contrac-
tions. In prepara t ions treated with TTX. 
st imulation with trains of twenty pulses of 
prolonged duration (10 msec) produced con-
tractions presumably due to a direct depolariza-
tion of the smooth muscle cells. Exposure to 
prazosin (24 JIM for 1 h) did not have any 
appreciable effect on the electrically evoked 
myogenic contractions (Table 1. Fig. 2) 

Discussion 

The results of the experiments reported here 
show that prazosin (24 jim) exerts a significant 
inhibitory effect on the motor transmission in 
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Tabic 2. Time-course of the effect of prazosin 
(24 JIM) on electrically evoked contractions of the rat 

vas deferens 

Durat ion of 
exposure 
to prazosin 
(min) 

% inhibition of electrically 
evoked contractions 

Prazosin treated4 

(/» = 10) 
Control t 
(n = 10) 

0 0 0 
5 19.89 ± 2 . 1 4 5.59 ± 1.48 

10 33.98 ± 3 . 1 8 6.81 ± 1.13 
15 39.76 ± 3.70 8.30 ± 2.48 
20 45.29 ± 4.84 11.01 ± 2.13 
25 49.82 ± 4 . 1 4 11.11 ± 1.34 
30 57.35 ± 4.05 14.75 ± 1.02 
35 62.23 ± 3.80 15.01 ± 1.36 
40 66.45 ± 3.69 16.48 ± 2.62 
45 70.33 ± 3.50 18.86 ± 1.89 
50 73.61 ± 3.32 19.05 ± 1.36 
55 76.67 ± 3.15 19.56 ± 1.15 
60 81.16 ± 2.73 20.59 ± 3.42 

"The values for prazosin-treated preparations are 
significantly different from those for controls 
(P < 0.01). 

tControls were exposed to Krebs solution contain-
ing propranolol , phentolamine and cthanol in con-
centrat ions identical to those administered to 
prazosin-treated preparations. 

the rat vas deferens. Prazosin has been reported 
to act as a direct smooth muscle relaxant in 
vascular tissues (Constantine et til, 1973; Hirst 
& Neild, 1980). The possibility of a direct 
smooth muscle relaxant action of prazosin 
being responsible for the observed inhibition of 
motor transmission in the vas deferens in the 
experiments described above is unlikely be-
cause electrically evoked myogenic contrac-
tions in TTX-trcatcd preparations were not 
inhibited by prazosin. The failure of prazosin to 
inhibit submaximal KCI contraction also 
favours a similar conclusion. KCI contraction of 
the isolated guinea-pig vas deferens has been 
shown to be due to a direct depolarization of 
the smooth muscle cells (Westfall, 1970). It is 
likely that a similar mechanism is responsible 
for KCl-induced contractions of the rat vas 
deferens since T T X does not antagonize the 
action of KCI in this tissue. 

In this study prazosin was used in prepara-
tions that had already been treated with the 

0 . 2 5 g 

5 min 

t 
KCI 

(37.5 M M ) 
P r a z o s i n ( 2 4 /XM) 

KCI 
*(37.5 mil) 

Fig. 1. Rat vas d e f e r e n s . Ef fec t of prazosin (24 JIM) on 
electrically evoked neu rogen i c contractions and on 
KCI (37.5 msi) con t rac t ions . Prazosin inhibited 
electrically evoked con t rac t ions without inhibiting 
KCI contract ions. The inhibi tory effect of prazosin 
developed slowly and cont inued throughout the 
period of s t imula t ion . 

0 . 5 q 

i *Wj 
i i 

Prozosm ( 2 4 

Fig. 2. Effect of p razos in (24 JIM) on electrically 
evoked myogenic con t r ac t i ons . E (twenty pulses. 10 
msec. 10 Hz) of the rat vas deferens . Preparat ions 
had been t r ea ted wi th te t rodotoxin (0.6 |IM) and 
stimulation was at 10-min intervals. 

a-b loeker , p h e n t o l a m i n e . Phentolamine, in 
doses used, would be expected to block both 
<x|- and ( ^ - a d r e n o c e p t o r s (Pennefa ther . 1983). 
Resistance of m o t o r transmission in rodent vas 
deferens to a - a d r e n o c e p t o r antagonist is well 
documented and f o r m s o n e of several indepen-
dent lines of ev idence for a non-adrenergic 
nature of the t ransmiss ion (Ambache et a!., 
1972; von Eule r & Medqvis t , 1975; McGra th . 
1978). 

Partial resis tance of sympathetic nerve-
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evoked motor responses in vascular tissues to 
((-adrenoceptor blockade has been attr ibuted to 
the presence of two populations of receptors for 
noradrenaline; junctional receptors activated 
by neuronallv released noradrenal ine, and 
extra-junctional receptors, which are the con-
ventional ones (Hirst & Neild, 1980; Illes, 
1983). The possibility exists that the sympa-
thetic nerves responsible for u-blocker-resistant 
reponses in vascular tissues are analogous to the 
sympathetic nerves in the vas deferens. If this is 
true, it could be that prazosin in higher concen-
trations is able to penetra te to the junctional 
receptors. Ano the r explanation based on the 
uncertain nature of neurotransmission in the 
vas deferens is that there is an interaction of 
some sort between prazosin and a non-
adrenergic transmission. 

Whichever explanat ion, these results might 
provide one fur ther reason for the observation 
that of all the a -ad renoccp lo r antagonists 
(including the irreversible types), prazosin has 
proved to be the most effective anti-hyperten-
sive agent in clinical medicine. The possibility 
of prazosin, in higher concentrat ions used here, 
acting through a receptor mechanism still has to 
be eliminated. The re is very little information 
on the full range of activity of prazosin in the 
body or the full spect rum of its toxicity. More 
investigations a rc . the re fore , required to ex-
plore the full range of clinical usefulness of this 
drug. 
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