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Effect of Acetylcholine on Electrical Activity of Cat Stomach

Myung Suk Kim, Hyoung Jin Park, Sun Ho Bai, Hyun Choi and Chul Kim

Department of Physiology, Catholic Medical College, Seoul, Korea

In order to investigate the effect of cholinergic substance on the electrical and the
mechanical activities of the stomach muscle, 10 isolated cat stomachs were studied.

At various sites of a stomach muscle preparation, the electrical activity was monopolarly
recorded by using capillary electrodes containing chlorided silver wires, and the isometric
contractile activity was recorded simultaneously at the terminal portion of the antrum in
Krebs solution(36°C) which was aerated with a gas mixture consisting of 95% O, and 5%
'C02, The recording of these activities were performed before (control period) and after acetyl-
choline(10-*M) and atropine(10-*M) administrations serially.

Following results were obtained:

1) The mean frequency of the slow wave was 4,36:-0.22 cycles/min at all the various
sites of the cat stomach. The slow wave was propagated caudad in sequence and its velosity
of propagation increased as the slow wave approached the pylorus in normal Krebs solution.

2) After acetylcholine administration, the frequency of the slow wave increased transiently,
and the increase of slow wave frequency was followed by the isometric contraction of
antral muscle in association with the second potential which succeeded the slow wave.

3) By atropine administration, the stimulatory effect of acetylcholine on the antral muscle
contraction was abolished completely, and the frequency of the slow wave decreased
significantly compared with that of the control period, which tendency was more prominent
in the antrum.

The above results suggest that the transient increase in the frequency of gastric slow wave
by acetylcholine may have some influence upon the contraction mechanism of the cat antral
muscle,
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Fig. 1. Schematic diagram of recording bath con-
taining capillary electrodes for recording
the electriacl and mechanical activities of
cat stomach preparation. F: Force trans-
ducer, P: Preamplifier and amplifier, R:
Recorder, A: AgCl wire, G: Gas mixture
consisting of 95% O, and 5% CO,, S: Sto-
mach sample, and K: Krebs solution.
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Tig. 2. Electrical and mechanical activities at various sites of a cat stomach preparation in resting state.
Each line connection is to show the corresponding cycle detected in sequence by electrodes

placed at equal intervals.
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Fig. 3. Electrical and mechanical activities in response to acetylcholine and atropine administrations at
various sites of a cat stomach preparation. A and B are continuous. Dotts in E; represent second

potential.
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Table 1. Mean(+S.E.) frequency of gastric slow wave at various sites of the cat stomach in response to

acetylcholine and atropine administrations

Eléctrodes E,(n=6) E,(n=10) E:(n=10) E,(n=10) Es;(n=10)
Control 4.4940.17 4.3610.22 4,36+0.22 4.3610.22 4,36-0.22
Acetylcholine (10-°M/L)
Time(min)
0 5. 0610, 53 4,823-0. 407 5.28--0. 26 5.48730.47% 4.924-0,38%
0.5 4.387-0.34 4.63%0. 22 5. 2310, 247 5.28-+0. 31% 5.353-0.46%
1 4,501+0. 13 4.5240. 18 4.88+0. 19 4.6120.24 4. 870,297
2 4.437%0.17 4.40240. 18 4.560. 14 4,1610.22 4.443-0.22
3 4,5140. 11 4.443+0,17 4,55+0.12 4.39-0.19 4.26--0.30
4 4.3745. 14 4.347-0. 16 4,4540.13 4,3240.20 4.44730.41
5 4.2740.18 4.1620.24 4,40-10.17 4.000.20 4.133:0.37
6 4.2730.46 0.0470.29 4.333+0.12 4.084-0.18 4,124-0.30
7 4.134+0.35 3.98740.19 4.34140.16 4,0470.23 4.397:0.31
8 4.4310.16 3.9640.18 4,191+0.17 4,000. 25 4.307-0. 34
Atropine (10-M/L)

0 4.0440.19 4.197-0.24 4.14-£0. 20% 4.0740.22% 3.81%0. 25*
0.5 4.134+0.23 4.002%0.19 3.901-0. 24% 3.844-0. 24% 3.643:0. 34%
1 ' 3,8910.19 4.133-0.19 4.080. 221 3.7840. 31% 3. 6840. 31t
2 4,10+0.24 3.9740.25 4,130, 28* 3.947-0.26 3. 600. 361
3 3.98+0.25 4,160, 23 4,2240.23% 3.92-40. 281 3.6010.32%
4 4,147+0. 24 4.1540. 19 4,24+0. 22% 4,030, 20% 3. 800. 261
5 4.0120.29 4.022:0.20 4.2540.23 3.9730. 24§ 3.7140.32% "
6 4.142-0.29 4,257-0.22 4,1640.23 4,01+0.25 3.66-%0.32%
7 4.00+0.31 4.16%0.23 4.10+0.24 3.88:+0. 25* 3.6740.34
8 4.060.34 4.037:0.19 3. 880, 20* 3.680. 20 3.47:0. 037

* P<oos, 1 P<.02, 1 P<lol
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. Mean percent change in gastric slow wave
frequency before (C) and after acetylcholine
and atropine administrations observed in the
cat stomach. “O” represents a slow wave
interval immediately after acetylcholine
or atropine administration. Vertical bars
represent standard error of the mean.
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line £ F 10a]F 744 A
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o3t A3} acetylcholine o] &]ste] WA nl 23tAl9}
ol A glolFen ofd wel 245 Alelzlidh A
she] LHEHE 794 A4or Folr} AR W
A5kl ef. acetylcholine Feo F atropine o £ 3le
dAHE Ast BANEY qAE (%) F2HY F
A4 F%2 25 29 40 ZA5HY . acetylcho-
line 3o A% d314 (1EHE)28 Aspe] HANE
7F 48 54 Z71slg elot acetylcholine B 3 2T°]
el ohal J4FE2a 5Eot g, Zd {E
o] 4 & atropine d] 93l 2 Wl Est FAEE iD}E
A o it (R 1), RE3FA acetylcho-
line of] gt 54 =52 Aste] (. Frbel T o]
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of 2etglon e FEE AF FRASEH. o] F
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AAE(28 2)9 AstE AR AA)AA Fe Ael
2 (452 Asdges, 2 AstEEs} F
E3-2 Anstd HH 245 Frhsideh. ol Kelly
S(1969)0) ALY AAAHMNA A& Astel e,
o] A4-e FEAA A4 At AFFHAAE
gA) A}t e AdE HAE 5 & guir.

£ ALaA Qe mek 4 Ast SANEE
4.36--0.22(cpm) & Bortoff 8} Weg(1965)7} IL%ko]
12 44435t Tyrode-g-ofol 4 ol& ®l % (4—5cpm)
o} A& Bgraeh, olgldh kA AFHel A acetyleholine
(10°M) & shsbsl Aste) AN Es) A4 (F 1
)2 ZA% e T ole] FUh #Atel fllAR
AAEE0 2 HEo} 7reh, Szurszewski(1975)%& dou-
ble sucrose-gap Y& o]-§3te] A HEH Aol
A FFEZ AXY FFAGE JIEsge. §F 93%F
E (3% 10~%M) ] acetylcholine & 7}3+4¢ o Fof A
T A BN Est &7%}%47} Aoz ¥
Eo} o, acetylcholine$] FEF X o] (11X
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T2 FFAg) oAl obFH WIE ux E
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kg WAgH R 3 astg ok, EE 107°M ¢ atropine
225 Aslrl AL dgste RLE v]Fe] AFr
22} (myogenic) ol 4 WA gehw F A skg o} (Szur-
szewski, 1976). ¥k5d Wood(1972) = Al A o)A
oFo] FAt(jejunum)ol] B2 okFd] atropine(2.6X10~*
M~3.5%10*M) & B¢ A% AstAds e A
o = ZFAge) dAV fHuel dAsgond, A
st A e o2 ¥ A gz 2
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=9 EAE TAALE FHE 4 g+ g ol
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o 18 Fo FEE 255 2R 2gglod a%
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g4 o) st 48 golAe ARF-L olv o
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niel 3} Irwin, 1968; Szurszewski, 1975; Daniel, 1965).
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e =
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AL GFe Golns] sty ogst 2 4¥Es 4
Aty

10mbe] o] Foke] $1F 2 Esle 36°C o Krebs £
Yol Fx Axrhal 24 (AgChe] Bolgle ZAS
AEL Agsld TR 9 2 44 A=
T SjEg e, ofwl HEY TR FH4Y TFF
AL FAd 7 E5egdet. Krebs-Eddi= 95% O,9f
5% CO % 4873 F AL T34, &3 Al
A A E 27 & acetylcholine (10-*M) 3} atro-
pine(10-°M) & s}el 2 Rosle] HAEY o4 2 F
B3 459 WstE Baste s 22 AAE d
N

LS8 2 R Ash TANEL 4,36
0.22(cpm)eolglor, Aol LY Aste Adz
FELE A OH, FEFE WET 45 Ak
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3. acetylcholine $-¢] 2 rAS: G-F39) 452

Aol dEhbe 2GS 9A s Basg

Y Z4Fe) AA5 s4F9 0, HAEY A
AN £ % acetylcholine ¢ o]x] Xrlx -f¢]3kA]
Z&Fg e, o Fate FEtelA oS A
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719, o] Fste FEY T5E L FEAE A4
Fee] 9l ALE AsHc}
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