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Nitric oxide(NO) mediating non-adrenergic non-cHoIinergic(NANC)
relaxation in the boar retractor penis muscle
1. Comparison of the relaxant properties induced by nonadrenergic,
noncholinergic nerve stimulation and S-nitrosothiols in the porcine
retractor penis muscle
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Abstract : As S-nitrosothiols were proposed as nitrergic carriers in vascular and nonvascular smooth muscle, we
have investigated the relaxant properties of several S-nitrosothiols in the porcine retractor penis(PRP) muscle and
compared them with the effects of exogenously added NO, electrical field simulation(EFS) of NANC nerves and
sodium nitroprusside(SNP). Also the influences of oxyhemoglobin and hydroquinone on the relaxant responses
were investigated. In addition, effects of NO on membrane potentials and its involvement in the generation of in-
hibitory junction potential(IJP) were investigated with conventional intracellular microelectrode technique. The
results were summerized as follows.

1. Frequency-dependent relaxations of PRP muscle were induced by EFS to NANC nerve. Tetrodotoxin(1X 10°M)
abolished the relaxations of PRP muscle induced by EFS, and L-NAME({(2X 10°M) and methylene blue(4X 10°M) in-
hibited the relaxatdons. L-NAME-induced inhibition of the relaxations was reversed by L-arginine(1Xx 10°M), but not
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by D-arginine.

2. Exogenous NO(1Xx10°1X10*M), sodium nitroprusside((1X107-1X10*M) induced dose-dependent re-
laxations of PRP muscle. All S-nitrosothiols(1X107-1X10*M) tested relaxed the PRP muscle in dose-dependent
manner and the potency order was SNAP> GSNO> CysNO> SNAC.

3. Oxyhemoglobin(5X 10°M) blocked the relaxation induced by exogenous NO and inhibited EFS-, S$-ni-

trosothiols-, and SNP-induced relaxation.

4. Hydroquinone(1X10*M) also abolished the relaxations induced by exogenous NO, and reduced the re-
laxations induced by S-nitrosothiols, but did not affect EFS- and SNP-induced relaxations.

5. SNP(2X 105X 10°M) relaxed muscle strips but the membrane potentials were not affected.

6. EES with several pulses(1ms, 2Hz, 80V) produced an inhibitory junction potental(IJP) with muscle relaxation.
They were abolished by TTX(2X 10°M). N®-nitro-; -arginine(L-NNA, 2X 10°M) abolished the muscle relaxation,

but had no effect on IJP.
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Fig 1. A schematic representaion of the isometric con-
traction and the electrical activity recording sys-
tem. The isometric contraction was recorded
through a tension transducer from the smooth
muscle preparation, and the microelectrode
puncture technique for intracellular recording
of the electrical activities was employed in this
experiment.
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Fig 2. Frequency-dependent nonadrenergic, noncholinergic

(NANC) relaxation of pordne retractor penis
muscle(PRP) strips to EFS.
In the presence of atropine(1pM) and guanethi-
dine(50pM), electrical field stimulaton(EFS, 0.
S5ms, 80V, 1-20Hz, 20s trains) induced re-
laxaiton of PRP muscle precontracted by
phenylephrine(1pM). A. Original recordings
showing the isometric relaxaton to EFS. B. Ef-
fect of tertrodotoxin(TTX, 1pM) on the fre-
quency dependent NANC relaxatons of PRP
muscle to EFS. n=6; mean+SE
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Fig 3. Effects of guanylate cyclase inhibitor, nitric ox-

ide synthase(NOS, inhibitor, and substrate for
NOS on the NANC relaxation induced by
EFS.
Both guanylate cyclase inhibitor, methylene
blue(MB, 40uM, n=9), and NOS inhibitor, N
w-nitro-L-arginine metyl ester(L-NAME,
20pM, n=6) inhibited the EFS-induced re-
laxation. L-NAME-induced inhibitons were
reversed by NOS substrate, L-arginine(L-ARG,
1mM, n=6), incubation. Reaxations are ex-
pressed as percent of control(4Hz). mean+SE,
P<0.05.
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Fig 4. Effects of oxyhemoglibin and hydroquinone on
the relaxations of PRP muscle induced by EFS,
exogenous NO, and SNP.
Oxyhemoglibin(OxyHb, 50uM) blocked the
relaxaion induced by exogenous NO, and in-
hibited the relaxant propertes of EFS and
SNP. Hydroquinone(HQ, 100uM) also a-
bolished the effect of exogenous NO, but did
not affect to the relaxations of PRP muscle in-
duced by EFS and SNP. mean +SE, P<0.05.
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Fig 5. Effects of oxyhemoglobin and hydroquinone on the relaxations of PRP muscle induced by S-nitrosothiols.
All S-nitrosothiols tested relaxed PRP muscle in dose-dependent manner and the potency order was (£)S-
nitroso-N-acethylpenicillamine(SNAP) > S-nitroso-glutathione(GSNO) > S-nitroso-L-cysteine(CysNO) > S-
introso-acetyl-L-cysteine(SNAC). Both oxyhemoglobin(OxyHb, 50pM) and hydroquinone(HQ, 100pM) in-
hibited the relaxations of PRP muscle induced by S-nitrosothiols. mean+SE, P<0.05.
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Fig 6. Effects of sodium nitroprusside on the mechan-
ical contraction and membrane potental of
PRP muscle.

Sodium nitroprusside(SNP, 2-5uM) relaxed
norepinephrine(0.5pM) precontracted muscle
strips without changes in membrane potentials.
Resting membrane potentials before the ad-
imistration of norepinephrine were denoted as
broken lines.

upper traces: mechanical contraction, lower
traces: membrane potential
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Fig 7. Effects of tetrdotoxin and N®-nitro-,-arginine
on the mechanical contractions and inhibitory
junction potential(IJD).

IJPs were generated in response to a short
train of 2 to 8 pulses(lms, 2Hz, 80V) in the
presence of atropine and guanethdine. Numb-
er of trains were marked at lower traces of
each panel. A. Tetrdotoxin(TTX, 2pM) com-
pletely blocked EFS-induced relaxatdon and
IJP. B. EFS-induced relaxation was blocked
by N¢nitro- -arginine(L-NNA, 20pM) but
the IJP was not affected.

upper traces: mechanical contraction, lower
traces: electrical activity
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