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- Abstract -

Background: Anticholinesterase drug inhibits acetylcholinesterase(AChE), induce
accumulation of acetylcholine(ACh) near cholinergic receptors and cholinergic stimulation.
This experiment was performed to study the effects of anticholinesterase drugs on gastric
motility and the effect of ethanol on anticholinesterase drug-induced motility change.

Materials and Methods: After excision of stomach, 2X10mm circular muscle strips were made,
which were then fixed to the isolated muscle chamber. An isometric tension transducer was used
to measure the contraction change of the gastric smooth muscle strips after drug addition.

Results: Fenthion, an irreversible anticholinesterase drug, increased ACh induced
contraction of gastric smooth muscle strips and PAM, a cholinesterase activator, antagonized
this action. Physostigmine, a reversible anticholinesterase drug, also increased the ACh
induced contraction. The gastric motility was decreased by PAM. Ethanol, which is known to
induce smooth muscle relaxation, inhibited the increase of contraction by fenthion.

Conclusion: These results indicate that irreversible and reversible anticholinesterase
drugs increase gastric motility and antagonized by cholinesterase activating drugs. And
when exposed to both ethanol and anticholinesterase drug, gastric motility was decreased by
the smooth muscle relaxation effect by ethanol.

Key Words: Anticholinesterase drug, Ethanol, Gastric motility

AJAA: HYA, dlPA FTF UHE 317-1, d9USdE H4de} Gtwd TEL. (053) 620 -4354 FAX. (053) 656 - 7995
* au)glm o)Fet olakst 48hd B (Senior students, College of Medicine, Yeungnam University, Taegu, Korea)

318



M B

A7) FE AT} FulAosE 1A
A& AAAG 73R SstA EAlske WA
7ol oja] zAETHe]A7, 1994). 9178H ABA
of ¥xsle o8 A HALER F acetylcholine
(ACh)2 34 A7 AGEA=ZHN 9329 7%
< PR 71%E 7 FRhA AR oA
choline acetyltransferaseol <&l AT,
acetylcholinesterase(AChE)el &j3 stago =z
M 1 F=7F AA3 fAEH(Palmer, 1995).

AT LEAN UF FFAozeEkA] FEC]
FEe A AAAT] 93 fElHe AChY]
A2 JAlslg A7 deke] AChe] &FHeA =
2, 733 FEH 82 AChe #4-g 73}
AlA Aspy] 9829 LE54S Atk LA
ATHEAR, 1987). ©lf FFAo|xd2tA4] FEL
3 A8 7136 wel 71 e vprtd e s F
Edl AChEE vi7lddoz dAshe f7]1d4l=
parathion, malathion 5°] tiE¥do2 g 4
AR Fo] ARRE B4 AFe 77} A,
physostigmine 5& AChES 9A1FQ] ARE o]
Fo] AChel AChEY] Z%ste A& weiske 719
A FEA A ZR FFAR 2o]3 Qi)

wEbd AN ARAFHT i JZPAHE}
A B BAE HoJsie] HAF TN WX
FEgE A7 davt dn olF ¥7igA U
2HEA] oFEe &= ¥ FHA YEhe 43}
| $8& A7dhedl ©2¢] E HAeg AAZY
E3] ZoxdEAl 4= dsle $£3A F
(1996)2 gFdzHgA G5 TR de&
A T FddzEeR] 84 24E A3
Zcka R3], dgE A Fojol o3k Z¥d
2HEHA] 84E FAart A3E FE82 2540
e EHE AT dart At olE H2 ¢
ogtge] B2 54 As Adtet vlwahd EY
olAeletA] A=} HFTE LEA BAS v
g9 FEgE Bt U ALE ARG,

Ao AT A& X1 FEAAEH A FE
o] AR SEA Ui A oo AYste
HolxeepAl P8FE, BEZ o|¢g FEdte

N

— FEYA2H A FE] 2w TFH N I -

Neee] AFE L5 P BAE A7 3
Uy ARAEe o ARE 54 A7 s
ARE AFY & Y& A= Az,

HE L

1. 2 M=}

AF 200-250g Ate)9] BF (Sprague-Dawley,
& 77 @79 (cervical dislocation) 22 3| &YX
FA| BHE AAste §73E £8 A& o
, 49 Tyrode &8 (c)s} eFgHolz} 3
oA 2] 74 (fundus)& Aeste] FHAL 7
Aot A9 Ao s AR AR T P E

#3-gdo] Eo] e HEF W HgP=Z(isolated
muscle chamber)el]l 743}1 isometric tension
transducer(FT-03, Grass)E 8 Zdasiz
(polygraph, Grass, Model 79 E)ol| 2 &9
< JeERITH e 2z RE B £3AFA 4
Az gFgdo 2xE 3TCE FAATL,
95% +49) 5% ol4talgtie] TS FF5I
pHE 7.4% A% ¥, A& 29 A=) 2+ o
5% FUheld Jepve 5859 A3dE s
Aok B A AR g8 24 (mM)S
NaCl 154, KCl 5.63, NaHCO,; 5.95, MgCl; -
6H:0 2.10, CaCl; 2.16, Glucose 5.55 ]},
8719 SF8q Hx 289 FEHEE I F
INRE o) FHRE YA = A A A
&F0] FA1E AdeolA o 2e AEE A3
ot

ot £ do _}}L

Nl

2. Fenthion & PAM 2| EX|li5}0l|A
AChof| chst gtg

AH 949 AL F5%F| e fenthion B
PAMS®] s #&s7] Yl 37CE Ead ¢
ZE&9Yo dd A3 AHE AR B BX|5
o vlmA FHAAQ] APLEFHEEo R FAHA, oF

< FYatd Jehhe #5359 WsE #Ee
A}t Fenthion® 932 27 $3ixe= 1008] 3
A% fenthion® 3%7F A & ACh 107,
10°, 10* M& 222 28 oz FY3ien,
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—H¥E - HFs g

ol YFTCZE fenthiong AR ALD
AChRHE 919} Y Wos Y3t PAM
9] 9gg 17 APME 1008 &4 e fenthiond
Y3, 13F PAM 10°'ME ¥2 o2 283 ACh
107, 10°, 10"'M=2 zHZ FYsi¥en dxTse
fenthon(1009] 3|A)v+g AARel] vmelA,
ojff JAHL A AF-&delN FPE ele] Y
< basal tension®& 31, ACh 10% 10% 10°M<%
F930 S u depke FEe] wisle 47 go) &
A= FABH YERIAT

3. Physostigmine %! PAM2| ZX|5}0{|A{
AChof| Cst vtg

Apt £28%d] g physostigmined] 9+
ol r] 93X, physostigmine 10°, 10° 10"°M<
71z} AR Fsle] Aol wislE #Esd
# o} physostigmine 10*M& Az 23 A
HAAEA] e 79 AChd g 3L AF13% §
23 wyoz @AY PAMS 9% 94| phy-
sostigmine 10°M%} PAM 10°ME A3 T+
physostigmine 10°*M$#-& AXX& & v wslo]
YotEgitt, AR AEHE 4A17 T

4. Ethanol, fenthion ZX}3}of|A{ AChof] L}l
utg

o] FgElo] 4 Aol AAE AHel
Al dege] FEE 2] AR T ACh 10°,
10°, 10°M= 2= H7ksl Jehvhs F3e] Wl
£ #FsR e, 100M 343 fenthiond T
223 detgs AAXE F AChs 598 W2
2 H7eld vepe A9 WEE wEsid.

5. AL82tE 9 EAIX2|

E Aol ARRE FE-2 acetylcholine, fenthion,
physostigmine, pralidoxime % ethanol °I%
ory, FRFd 83A2 4719 S FHE o
¥ micropipetteg A3l AP X 20mlie) oF
2 89S 3rlsle] 508 A go=R BAskes o
S5k =E5HA ik, £ AFeA @R A4
AL Student’s t-testE AL&3I¥ e P value
7} 0.05 PRt o) {2l Aoz BFEH

ColRE - AAE - FFY - A4 - $9E - AAE —

o N

_ﬂ—\,\/—'——’\
~ ~ D

ACh 10-6M

P

ACh 10-6M ACh 10-6M

S N

Fig. 1. Typical tracings of effect of cholinesterase
inhibitor on the acetylcholine induced
stomach smooth muscle contraction. The
traces in each line show the consecutive
responses in the same preparation.

2 o

1. Fenthion % PAM2| Z&Y35}0i|A{ AChol|
CHSt ks

A4 BE29 ACh §2 L% vlAe
fenthion ¥ PAM9 #&& #F3Y. ad
2014 He AXE 10°M] AChel gt =3¢ W
3l= fenthiong AXA Y& u 0.6410.068g,
ag]a d&FelMe 0.44+0.051go2 JEPdozH
SAH R feF Aolg BArt. asla fenthion
I PAME B5% AARF 2 ACh 10°MelA 1.
163+0.18g, 10°MeilAM 1.0256+0.144g, 10*MeilA
1.875+0.398g% %9 Aolg HYOEHN,
fenthiontr& AAAg o ¥)&] AChe) BZE ¥
o)) tha) A& VERARATE.

2. Physostigmine % PAMS] Z=X)5}10j|A
AChof| CHst 2t3
AChel digh ¥k3-& #3s}7] Aol physostigmine
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Fig. 2. Concentration responses curves of acetylcholine on the rat stomach fundus strips. Values are
expressed as mean+SE (n=5). * P<0.05: Significantly different between each other.
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Fig. 3. Concentration responses of physostigmine
on the rat stomach fundus strips. Values
are expressed as mean+SE (n=5).

o] 974 Pz AWl Y W] vXEe ITFE
golrglon 1 Axe a3 3oreh o] 10°M
oA 0.075+0.025g, 10°MolA 0.225+0.063g,
10°MellA 1.425+0.315g2-82 % i3s3
g2 Jepgtt, 28 4914+ physostigmine
ARG T3 f2Te) Y WsE v wsiAer,
ACh 10°MellXE 3.057+0.348g3} 1.243+0.491g,
ACh 10°MelX& 3.386+0.360g=} 1.814+0.429g,

ACh 10"'MellMe 3.214+0.309g3} 1.87ii0.431g
22 physostigmine® A3 welx ACh g
FZo] FAZ FVME HESth  Physostigmine®}
PAME w3802 AAX|3 3 physostigminett
< AAAT & vwg A= PAMS physostig-
mineol] 913 ACh & % 71E ZaAZ =,
10°Mell e 0.820+0.232g914  0.02+0.009g2-%,
10°MellME 1.0+0.269g°l14 0.24+0.037g2=,
10"Me A= 0.940.238g14  0.36+0.062g2-2
ACh B& FmolX] BAFHCR fol3l 7148 BT,

3. Ethanol, fenthionZxl5}ol|A] ACho||
CHst ks

oer2-2 97 HEgTe] ACh +% 58 A3t
At ol a3 5ol et 1% ek HAA|
2 ACh 10°*MeAXE 0.475+0.111g3 0.200%
0.041g, ACh 10°MellA= 1.125+0.269g=} 0.700+
0.147g, ACh 10"MeflA= 2.300+0.451g%} 1.025+
0.437ge &2 ole&e HAMR|F Tl 9% ACh
L F3He BAE HAY, dghgo) 9% BE2
ACh % %2 94 Zgo] g fenthion
e e A4S JAlsd=d ACh 10°M
X 0.14+0.068¢3 0.120+0.080g, ACh 10°M
dME 0.820+£0.183g2 0.680+0.193g, ACh
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Fig. 4. Concentration responses curves of acetylcholine on the rat stomach fundus strips. Values are
expressed as mean+SE (n=5). * P{0.05: Significantly different between each other.
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Fig. 5. Concentration responses curves of acetylcholine on the rat stomach fundus strips. Values are

expressed as mean=tSE (n=5).

10*MolM & 1.180+0.337g7 1.200+0.207go=
dzEs F£39 zgert itk 5% et
fenthion2 Aty ACh F& F&9 ze|&
ol Avke 23 60 YeERIITE. ACh 10°Mel
Ae 0.075+0.048g3+ 0.225+0.193g, ACh 10°

Mol & 0.475+0.193g3% 0.625+0.397g, ACh
10*"MellAM & 0.875+0.403g3% 1.025+0.609go=
fenthion®} A&&(5%) AXNAFL )z v]3)
FZo] Zta¥e AT UeEpIAG
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Fig. 6. Concentration responses curves of

acetylcholine on the rat stomach fundus
strips. Values are expressed as mean+SE
(n=5).
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Age] e BT FuAeR ofF
ojz A& AT EEiAl EAlse WA
A7 (intramural plexus or intrinsic plexus)ell <l
A zHdHe]d7}, 1994). 79 &84 71E
zdshe WAFE(ntrinsic neuron)& &

(longitudinal smooth muscle layer)=}

% opt e

F235
g} 422 (circular smooth muscle layer) Aol
o] 9l¥ myenteric plexusell A3t} = o
WA ZAe® meissner’s plexus7l &H,
myenteric plexus’l €847 & Fd3h=t] ¥t
& F2 7S FBdcH(William, 1995).
A&7 A ] R L AglA 7IAE vF
A3} 23] aF79dA] 7|AF pelvic nerveE
Ealo] Agde| Hol o2 T A AT Fst
o] Azago] o3 fFB|EEe]l dojupA gt
o] RuAAL FEAEE dovH T8-L3
Alolel HFdA] 7|AEe AL FE 2HEo]
A ZHgo] DH(Guyton, 1986). 918 T8F F

— FEdhclze A g 3@ 254 @ I —

FF2EE AFA+Z(tonic contraction)d] <
3 Ao 88& A FTEe FAARHC
2 FHEIHAM H4AL Qg oHF st A
AR o Wgoz o|FIA
Ho| A&FEEFY WEE Dolir] YeiHe 3
FEE o83 2o (HTA, 1986).

Myenteric neuronZ ACh, norepinephrine,
serotonine, substance P, VIP %< neurotr
ansmitterg& Fgdla FEY 7L acetylcholine
T substance PE T R #u)ed
(Wood, 1987). uiAlAl7Zel Sle AAALAS
AChe F94 21734 Ed24 9ARLEL 3zl
AFle 71%& 7Y 384 AaE3aolA choline
acethyltransferaseol] <Jgtd FAE T acetylch-
olinesterase(AChE)<l 23] wiajgegn o ¥
=7t A4s) fA1€).

AChE9] 2-8-& dAsle FEE FZdd2H
gAeln shed, AChE VXS EX o 22 AA
FE&A AEHEHA AFE F= 9L IHEA
A1987). FUAH wEY BRI E¥E Qlsle]
o] FEZ AFAlY AAEIIAE FEEF WA
(William, 1989), o] Al5<] B2 ¢Eo] gk
ZHeog A4¥o] ¢ physostigmine A% 7154
U4 wEY HYPLE A% Alzheimer's
disease?] ABE 3 F43tn Jvke= Rurt
SH(Emanuel, 1994. James, 1994; Palmer,
1995). Physostigmined QA|¥ o2 AChEE 3}
@b 7t aEdld g2 2R atropine
%3} phenothiazine(Birchwood, 1987) =17
T A A (AT, 1996) FEo] x| 8o
AHEE T g3 A vk 53] HFA49 3Felwle
24 dd ¥ gy F FHeng U4 JE
o F% X 8e ®el AMRETa g} Fgo] O
o; ARE A&H= vrtEy FERd e EA =
#7191 38 (organophosphorus)® &9F, 4%
A2 AHEEY B2 FR7E ATHEAR], 1987). ]
% parathion< 7oA paraoxono 2 thAlE| ook
71%8 7} § glo v 2 (Leon, 1977) AA A&d|
Me B4R A7t AChEE Ad & 4 e
fenthiong A-8-34A €dvt,

ZYoxeeAle] E43t E4<2 pradlioximes
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— A9 - AT ¥ - o)FE - AYE -

Q23lE  esterased] ZIrEHE =9 cholines-
terase® EAlE Al wEld {71AA19] SEA|
Yehle 47 2 38R pHE X8 &5 e
v, e siRIECNE o AAE A% A3 23
45 wlhle} 2%, BA|, @7)F, TE, ¥¥ T
< FE9E Fx UATHEHEA, 1993).

B AZdAe 7] FEo] AFHY FE5F
n)xe GES AF Flsr] & 83 -y
< ARl A3 A48 HSith Fenthiong A
XA gFe] AChel tidh eSS HE e &
A Z7pt #EsE, olv FEId2HA Y
o] <kgo] AAY UXFgdn & F ¢ F
AChEE a3l R 245E Fod AChe WA
AN AChe 8-S F7MA7 Aaeln Yzts
5, fenthion F%°| 8l Yehv= TFEU A
(A, 1993)e °lEF #5559 F7IE A%
Aoz Alg¥r) Fenthion®} PAME RF A
g o] g A= fenthionTHE: AAAT T
o vja} Ao Wyt ¥ 0= Hol ol
dzdgiA &4 FEEA 9 547 LXRin
@+ Aot

9 physostigminecl] thgr A&oMx v
%ol FAHGTE o] FEL 1 AAToEE
o] Ag,EEY WIE 493 IV
v 349 424 33 HFoze] F57t & )
) Folgtn et oEd 4AL AChd i
e AdeM® Z =2ved AChES AdE
= AChe RE FEdA Uz AT A
o|l& Holoem FEFAUNiH A HAHE2 5
%S PR AT 4XFEE g
PAMe| di@ &3 4] =€ 5259 378
238 #FaATIe 29E B

T $HA 5(1996)2 23} FIZU2H|
gilol] FAlel =EE A$ FozHEA Y
ZHaeot Azlgde RaE siYa ole Al
ACh 358 9% 7S A2 AABe 9
A% $BA ZF7VE A8 1 USS AA4E
F Stk Ty ol Al d3 HE82eA o]
A4S vty GejA] oeLy g2 A
o FAd x2d A9 AFH &34 W3E #
g Fart YRR ole) A= S xH A &

HEN - 148 - 98 - NE -

A% Zhae] o3 ACh F7HE: o@ge] 3
< olg i AWl 2 ReE YEh ol FUKA
77t 28 Aoz YAHUL.

deH ez 7194 9 H7iA FEdd2EE
Al A AZB +FE FAe] Yehta ole
ZAo2E2HA e 245 FE=A AIYHAG. 2
2ln degy FIZAo2HEA ] FAl] x=F€
BFe g e ol A o3 AFH
A At vehds € 5 Ao

2 o

2o 2HA 2L AChEEZ JAlsled ACh
FUA FEA FAANA A2 ACh A=
FEdhe okgolt), ol E 5o HEd A%
SEA vAe J3g SdoxH A 843
o] JgE Ve, oj§-Eo] AChEY 4%
#2AFE Bag ulgoR I 2H 2k 9
dghge] $A| FoA] Yehls A48 5859
W3l Fstusl ot 2 A48 s

79 AL AE3lY 2x10mm I FH
g W0 HESW Adzd 23t T3 B
ZR71& ol &3t FE A wWE 9 HFHe
3% W3lE Y3

v 7194 FZdd2HEA<e fenthiond
ACh &% 9% AHe $5& F7HZer Fh9
2elekd] S48 =9 PAME o] 24-& AFst
Aok, 7194 2o 28 EkAQl physostigmined
O AR 13 9 AW FF0] FrlsiEe,
ol H|SAE velo] 9% BH Aoz FF
7b wh27] dfeolgtn 4=, AChe & v-84
E3 AA3) Z/ketch. PAM 23 wkeA A
e 9229 FAHCR fOlg Aolg Byt

HZ Y2 o] LTt LA gL
fenthion Aol 9% +5EF F718 AABIAL
ol#ig Az B u) FFUo|2ulA S} o]
FAl BAdle ZHdiHZA BT FAEG
gk 9% AW +FA HAvl ol LS
B A=

ole] A8 7194 2 HrtgA FFAd2H

[e]

fu 12 1o go o
o

fo
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