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Abstract : We investigated the effects of nitric oxide (NO) donors, S-nitroso-L-cysteine (Cys-NO) and 3-
morpholinosydnonimine hydrochloride (SIN-1), on the contractile and electrical activity of the circular
muscle of guinea pig gastric antrum by using intracellular microelectrode technique. The gastric antral circular
muscle showed spontaneous phasic contraction and slow wave of membrane potential. Cys-NO (0.001~10
UM) and SIN-1 (0.01~100 uM) reduced not only the tonic and phasic contraction but also the amplitude
of slow wave in a concentration dependent manner. NO donors were more potent to inhibit phasic contraction
than to do slow wave. These inhibitory effects of NO donors were mimicked by the membrane permeable
guanosine-3',5'-cyclic monophosphate (¢cGMP) analogue, 8-bromo-cyclic GMP (8-br-cGMP, 10~300 HM).
The inhibitory effects of SIN-1 and Cys-NO were antagonized by the guanylate cyclase inhibitor, 1H-
[1,2,4Joxadiazolo[4,3,-a]quinoxalin-1-one (ODQ, 10 uM). These results suggest that the inhibitory effects
of NO donors on the mechanical and electrical activity is mainly mediated by cGMP pathway.
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3-Morpholinosydnonimine hydrochloride (SIN-1, RBI),
sodium nitrite (Avondale Laboratories), L-cystein (Sigma),
1H-{1,2,4]oxadiazolo[4,3,-a]quinoxalin-1-one (ODQ, RBI),
8-bromo-cyclic GMP (Sigma), 8-bromo-cyclic AMP (Sigma),
dimethyl sulfoxide (DMSO, Sigma).
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Fig 1. Original tracings of isometric tension and electrical activity showing the effects of nitric oxide donors on the

spontaneous contraction and slow waves of the circular smooth muscle of guinea pig gastric antrum. Cys-NO (A) and SIN-
1 (B) reduced both phasic contraction and slow waves in a dose-dependent manner.
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Fig 2. Effects of NO donors on the slow wave of gastric antral circular smooth muscle of guinea pig. Cys-NO (A) and
SIN-1 (B) dose-dependently reduced the amplitude of slow waves. Sampling sites were indicated by arrows in Fig 1.
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Fig 3. Summarized graph showing the effects of Cys-NO (A) and SIN-1 (B) on the contraction and slow waves of circular
smooth muscle of the guinea pig gastric antrum. Spontaneous contraction was more sensitive to NO donors than slow wave.
Phasic contraction was abolished by SIN-1 10 UM but slow wave still remained at 100 UM. (Cys-NO: n=4, SIN-1: n=7).
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Fig 4. Original tracings showing the effects of ODQ, guanylate cyclase inhibitor, on the action of Cys-NO (A) and SIN-
1 (A). ODQ (10 pM) almost abolished the inhibitory action of Cys-NO (1 uM) and SIN-1 (30 uM) on the spontaneous
contraction and slow wave of circular smooth muscle of guinea pig gastric antrum.
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Fig 5. Original tracings showing the effects of 8-br-cGMP on the spontaneous contraction and slow wave of circular smooth
muscle of guinea pig gastric antrum. 8-br-cGMP dose-dependently reduced both phasic contraction and slow wave.

(1) Guanylate cyclase inhibitor®) &3}

Guanylate cyclase inhibitor €1 1H-[1,2,4]Joxadiazolo[4,3,-
ajquinoxalin-1-one(ODQ, 10 uMy& 3 %] 3 & Cys-NO
(IuM), SIN-130uM)& 717t B33 e ), 5 NO
donor 2F 7|UH1 9 RFEF 429 A 4=
2 Aot el Ae) Fare F4) Zaic = 0DQol
218 NO donor®] 2H-g-o] 72| X}ehs] QArkFig 4).

(2) 8-br-cGMP2] 2%

A FE3 Aojol] 3 NOSl 20| cGMP 7
2ol 23 ZA7HE A 811817] 8] guanosine-3',5-
cyclic monophosphate(cGMP)] &34 |2 8-
bromo-cyclic GMP(8-br-cGMP, 1~300 uM)E $o3le] 2
-2 AT BT} 8-brcGMPE ¥A] ZIUna 9] &
& 842 A 53 MHE FEoEHo s
A S THFig 5). 934 23 Mool 2718 50%
2 A2A7)ed, 42 123, 1258 uMe] 8-br-cGMP7}
2 3Ath WA 8-brcGMP 100 uME S8 e
B FES A AgEHA oY, Ml A7) oF 30%
Tho] ZHAEUTHFig 6). 8-br-cGMP7} A 3hith $)AHA
5 tis "y G| Avke A, FEt 20150
w2t WA Agke] plateau 719} A&A)7He HA &)
ZENT)ZL, o]o)A upstroke®] 7% ZHAATE B
7 NO donor®l| 2| & Wh-&-3} F-AL819th(Fig 5 & Fig 2).
a2 22 Fxe] JAE YehhEd YojAE E NO
T9Ed 2ot ¥4 5 F29] 8-brcGMPE TR E

QO SIN-1 (Contraction)
[J SIN-1 (Slow wave)
@ 8-br-cGMP (Contraction)
B 8-br-cGMP (Slow Wave)

100 -

80

Amplitude (% of Control)

204

10 100
Concentration (u M)

s

Fig 6. Comparison between the effects of SIN-1 and those
of 8-br-cGMP on the spontaneous contraction and slow
wave in the circular smooth muscle of guinea pig gastric
antrum. Spontaneous contraction was more sénsitive to both
8-br-cGMP and SIN-1 than slow wave. Phasic contraction
was abolished by 8-br-cGMP 100 uM but slow wave was
reduced by about 30% at the same concentration. (SIN-1:
n=7, 8-br-cGMP; n=4),
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Fig 7. Comparison between the effects of 8-br-cGMP (A)
and those of 8-br-cAMP (B) on the spontaneous contraction
and slow wave in the circular smooth muscle of guinea pig
gastric antrum. 8-br-cAMP (300 uM) markedly reduced the
phasic contraction but it has no inhibitory effect on slow
wave. 8-br-cGMP (300 uM) abolished the phasic contraction
and reduced the amplitude of slow wave.
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