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Nitric oxide(NO)-mediated relaxation of
bovine retractor penis muscle
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Abstract : This study was designed to examine the mechanism of penile erection in adult bull
by analyzing the responses of bovine proximal retractor penile muscle strips(BRP) to electrical field
stimulation(EFS), exogenous nitric oxide(NO), NO synthesis precursor(L-arginine), NO synthase
inhibitors(L-NAME, L-NMMA), guanylate cyclase inhibitor{methylene blue) and nonspedific
potassium channel blocker(tetracthylammonium, TEA) treatments. Isometric tension of BRP was
measured using physiograph. Results were summarized as follows:

1. EFS of nonadrenergic noncholinrgic(NANC) nerve in BRP produced frequency-dependent
inhibitory responses to the contraction induced by co-treatment of epinephrine, guanethidine and
atropine. The inhibitory responses to EFS were blocked by tetrodotoxin(TTX, 1pM).

2. Treatment of L-NAME (10, 20pM) inhibited the relaxation to EFS whereas L-NMMA
(100pM) had no effect.

3. Treamnent of NO(20, 40pM; as an acidified solution of NaNQO,) induced concentraton-
dependent relaxaton whereas preincubation of TTX(1pM) and L-NAME(20pM) had no effect on
the relaxation response.

4. L-arginine treatment(10mM) blocked the inhibitory effect of L-NAME(20M).

5. Premreatment of methylene blue(40pM) reduced the NANC-induced relaxation of BRP.

6. Tetracthylammonium(TEA, 80mM) reduced NANC relaxation.

These results suggest that NO may act as a NANC neurotransmitter in BRP and the effects
might be mediated by cGMP and potassium channel.

Key words : Bovine retractor penis muscle, nitric oxide, Nw-nitro-L-arginine methyl ester
(L-NAME), L-arginine, cGMP, K+ channel.
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bluex| 2|0 W& {Hg-& Awugich. ®xtoluz vl e A
K channel blockerq] TEAY A& B Oo2H BRPIA
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Y@ A Alo]o) dssue holder2 1|7 23] HHo]
AABeE gt AU PP isometric force
transducer(Narco Biosystem, F-60)9} <481 physiograph
(Narco)2 B@29] %3 o|¢g 7|Z3qnt. #g#
5L A713A57](Narco SI-10)9} B8] BFA5E
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A28 Y EH : tetrodotoxin(TTX) A& A G,

B 4B F7T 59 stock &Y & Az, BF B
X Krebs§ 02 34 3te] ALt AYel ALEE
9194 nitric oxide® acidified sodium nitrite(NaNO,,
pH 2.0)8E812 Axstomn, &8 NaNO9 v:&
994 NO9 g=2 AU

Ayl AL83 FE9] HFFEE organ bathf 9] &
2 3glon dFYoz AHEE Krebs §949 242 ot
&3} 2t (mM). NaCl 118.4, MgSO, - 7H,0 1.2, KCl
4.7, CaCl, 2.5, KH,PO, 1.2, NaHCO, 2.5, glucose 11.7.

B Agd AT BE §83 2t guancthidine
sulfate(Sigma), atropine sulfate(Kanto Chemical Co.,
INC), tetrodotoxin(TTX, Sigma), L-arginine(Sigma), L-
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arginine analogues (Sigma), sodium nitrite(Avondale La-
boratories), sodium nitrite(Avondale Laboratories), methy-
lene blue(Sigma), tetraethyl ammonium(TEA, Sigma)

Ao 24 9 SAXE] - AT £ 4 FEE dF
ol AT Hujolg(16Hz)d] thet WEL(%)Z FEA3)
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t-test9} ANOVA testE 3} 1% £2)AH #e4 S A4
a5t

4 o
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Fig 1. (A) Original recording of BRP muscle strip, showing the
jsometric response to EFS(1ms, 0.1-32Hz, supramaximal vol-
tage) with 20s trains at an interval of 3 mins. in the presence
of guanethidine(30uM) and atropine(10pM). (B) Frequency-
dependent NANC relaxation curve was constructed to EFS
(1ms, supramaximal voltage; 0.1-1.6Hz) with 20s trains in
the presence of guanethidine (30uM) and atraoping (10pM).
n=7 : M+S.D. (C) Effects of terodotoxin(TTX, 1pM). n=9 :
M+SD.

A ozt mW(48) B EL wgrh(Fg 1A). Z 23y
Fo] BE o]gE o] A 16Hz9 ojghxol thet HAl
EZ FAFQoH 2 g} o|gF 9 3)Eo) 443
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2 3o Ak

AGAZ g ojghitgS g §UF 2 q TIX
(1x10°M)E Agstd A5 dlze] BAgle] &
E 24 (n=9)0 A o]go] &3] RS ArHFig 1C).
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Fig 2. (A) and (B) Effects of Nw-nitro-L-arginine methyl est-
er (L-NAME) and N°-mono-methyl-L-arginine (L-NMMA)
on the response of the BRP to EES (1ms, supramaximal vol-
tage, 20 trains). The nerves were stimulated at a Frequency
shown above cach response(4 or 16Hz). (C) Effects of Nw-
nitro-L-arginine methyl ester (L-NAME) on the NANC-in-
duced relaxation. L-NAME dose-dependently inhibited the
relaxation, n=6 : M+8.D. ": p (0.01
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Fig 3. Relaxation induced by exogenous NO (administrated

by acidified form of NaNO,, pH=2.0). (A) Original re-
cordings of relaxation. Arrows mean the administration of a-
cidified physiological saline solution (PSS). (B) Con-
centration-dependent effects of exogenous NO was com-
pared with acidified PSS. n=9 : M+S.D.
TIX (1pM) (C), L-NAME (20pM) (D), NO synthase in-
hibitor did not inhibit the relaxation produced by exogenous
NO. In (B), 0 and B show the response to EFS (16Hz,
1ms, supramaximal voltage), ®m shows the response to
exogenous NO (40uM) in the presence of L-NAME.
n=6, 7 for (C), (D) respectively. * : p¢ 0.01 com-
pared to PSS or control. M+S.D.

A% A= GEAA g9 %*}ﬂ%lq(Fig 3C).
L-arginine reverse &1} : A4ZE $3FAZ A
FAS(16Hz)E 7102 A 019&3&?2 RS )f&
% L-arginine(10mM)& 25%2} preincubation§t ¥ L-
NAME(20pM)3toll ] 152t wjgatsich. Wgo] B¢ &

e

oA AZAS g 229 ojghitgo) HEHL B ¢
AU ch(Fig 4).
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Fig 4. The reversal effects of L-arginine (10mM) on the
NANC relaxation to EFS (1ms, supramaximal voltage, 20s
trains). The strips were preincubated with L-arginine for
25min. before the administration of L-NAME (20pM) and
the reversal effect was shown. n=6 : M+S.D. *: p (0.01
compared to control, " : p { 0.01 compared to L-NAME.

pss

M Methylene blue
80

20 !
|

Relaxation(% of Maximal control)

|

4Hz 16Hz

Fig 5. Effects of methylene blue (40pM) on the magnitude of
relaxation of BRP muscle to EFS (1ms, supramaximal vol-
tage, 20s trains). n=6 : M£S.D. " : p ( 0.01.
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Fig 6. Effects of TEA (80mM) on the magnitude of re-

16Hz

laxation of BRP muscle to EFS (1ms, supramaximal voltage,

20s trains). n=6 : M+S.D. " : p ¢ 0.01.
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Oxide: A physiologic mediator of penile erection.
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