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< Abstract >

The purpose of this study is to identify clearly the physiologic significance of autonomic nervous system.
This study is to find the loose of endogenous neurotransmitter while using the neural response of the neural
excitatory action which is distributed to the perivascular smooth muscle through the electrical stimulation of
the smooth muscle of coronary artery of pig.

The effects of perivascular nerve stimulation were investigated on isolated coronary artery of pig.

1. The magnitude of contractile response to perivascular nerve stimulation increased with increasing
frequency (2 - 80 Hz) of stimulation.

2. The contractions to perivascular nerve stimulation(40V, 40Hz, 0.5msec, 1min) were increased greatly
by pretreatment of the cholinestrase inhibitor physostigmine.

3. The contraction to perivascular nerve stimulation(40V, 40Hz, 0.5msec, Imin) was antagonised markedly
by the muscarinic antagonist atropine.

4. The contraction to perivascular nerve stimulation(40V, 40Hz, 0.5msec, Imin) was blocked by the neural
blocker tetrodotoxin.

5. The contractions to perivascular nerve stimulation(40V, 40Hz, 0.5msec, 1min) were not affected
significantly by the -adrenergic antagonist phentolamine or - adrenergic antagonist propranolol.

6. The contractile response by the acetylcholine was increased by the pretreatment of cholinestrase inhibitor
physostigmine.

The finding suggest that it is powerful excitatory action linked to muscarinic receptor by cholinergic nerve

in coronary artery of pig.
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Quir o AW PYHATe FagAie AFFA
cholinergic A4 f= 37 w52 Jehle e
e} A 2l.en (Ahlquist, 1948: Bolton, 1972:
Bolton 1973), $m7A7e 3314 o] daixe
acetylcholine®] potential sensitive channel®] 2§
sl @3S WA Ao 22A 3 (Bolton
1979: Duckles, 1988: Furchgott®} Zawadzki,
1980).

a8 @ dojAH m@aAe AFHFA
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Y yto] 3 adrenergic fiberd] W& A3
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t}. ®§ ar-, a-adrenoceptor?] 4% o] FHIT
A ar-adrenoceptort £33 WH§& Hol, a-
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(Bolton, 1973; Kumer %, 1965).
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(Garret, 1966).
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exogenous acethylcholine® #&4¢4& do7|9
(Goodman® Gillman, 1980: Horio %, 1986

Joiner, 1973: Kaiser® Harris, 1950: Kalsner,
1978), muscarinic M2 receptor® £3l dojdrin
3t 2.9 (Kalsner, 1979), cholinergic(neural)
constrictor component(Kaiser®} Harris, 1978
Kalsner %, 1978)2 A1 #3E% ] glolA &8
W Aol gol o] &3k k.

23 A9 AAur-g(neural sponse)°] 9 &E3HA
acetylcholinedl] 71918t] Yehdran sk, A 374
& in vitro cattle heartol L& restance vesseldl At
Aps s F4& €89 cholinergic control® #4¥
8o gt A7t 912} larger epicardial arteryol &
FMe gz A9 H gl

T4} cholinergic receptord Adl3 o9& F317]
98t o] receptoroll AHHo g ZL-8= agonist,
antagonistE9] &0 2% o] FEA FTH &
t}(Bolton 1973: Kalsner, 1985ab: Kalsner, 1989:
Kim¥ Kim, 1991: Kumer &, 1965).
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tetrodotoxing A2t A7|AF| gt whgof ¢
A3 AgsojzlE AL HABKIT o] W A1zFe]
AL 5~10¢2 2 8,

A Wyt ALEF 8 FEAEE 20ml
organ bathel 200ul °1&l9] eF&S 7k 100w &4
HEE siglon, GEA F FAAH FFYes 3

=)
h=—

W o] Mysla] 1A o4 HEA F ohF AEE
A3t

B AR AHE-E 922 acetylcholine, yohimbine,
physostigmine, tetrodotoxin, guanethidine,
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A W% 5-60HzolM MiE Z7lol wWet £33 =71 3
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Figure 1. Frequency- responses for perivascular nerve stimulation(a, 40V, 40 iz, 0.5 msec, 1 min) on the

isolated coronary artery of pig

-63-



adA HHAAFRE 40V, 40Hz, 0.5msec, Imin® blocker?! 1uM tetrodotoxin(10° M) A le] <J3f

Atolr} H¥-& HAIsIATT. 273 AJgsolF e BFEela(Fig. 2), FoIA AR
aelz A7AZd A dd %8| neural o] AAR e o] A S HlEkc).
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A A A A

A

Tetrodotoxin

Figure 2. Effect of tetrodotoxin(1,m) on the neurogenic contraction by the perivascular nerve stimulation( A,
40V, 40 Hz, 0.5 msec, 1 min) on the isolated coronary artery of pig

2. Phentolamineo| A7|A1=ol| o|st = o o8 #%84o| a-adrenoceptor AT
Z5Alo] ojxle A5 Phentolamine (10°M)AX 2] ¥ A7|AFe] A% &

@ & Asrt ¢lSitH(Fig. 3, Table 1).
A5 A7)A2(40V, 40Hz, 0.5msec, 1min)

0.5g

10min

A A A A

" Phentolamine

Figure 3. Effect of a-adrenoceptor blocker; phentolamine(1,m) on the neurogenic contraction by the
perivascular nerve stimulation(A , 40V, 40 Hz, 0.5 msec, 1 min) on the isolated coronary artery of pig
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3. Prazosino| Z7|x}30]| 2|t +=H&4tof
olxl= g

g A7 (40V, 40Hz, 0.5msec, 1min)
o] 9% 4Z¥Ao] a-adrenergic receptor A
Prazosin (10°M) AX g ¥ A7|AF] 2T G5
&4 a7} gllch(Fig. 4, Table 1).

Figure 4. Effect of a :-selective adrenoceptor
blocker, prazosin(1.m) on the neurogenic
contraction by the perivascular nerve
stimulation( A, 40V, 40 liz, 0.5 msec, 1
min) on the isolated coronary artery of pig

Table 1. Effects of various antagonists on the contractile response to the perivascular nerve stimulation(40V,
40Hz, 0.5msec, 1min) on the isolated coronary artery of pig

Agents Control Treatment
Phentolamine  10°M 0.575+0.042g 0.508+0.048g
Propranolol 10°M 0.605+0.053g 0.588+0.038g
Guanethidine 10°M 0.510+0.028¢ 0.830+0.034g
Atropine 10°M 0.641+0.063¢ 0.000-+0.000g
Yohimbine 10°M 0.664+0.044g 0.682+0.071g
Prazosin 10°M 0.556+0.029¢ 0.560+0.037g

o o]t &84 o] aradrenergic receptor AU
yohimbine (10°M)AX2] F 7| T g G+
g4 2 A7l gle e JeldthFig. 5.
Table 1).

4. Yohimbineo| M7|xt=0l| 2|5t +&84
of o|x|= S

AAZe] AR (40V, 40Hz, 0.5msec, 1min)

0.5g

10min

A A A A

Yohimbine

Figure 5. Effect of a>-selective adrenoceptor blocker, yohimbine(1,m) on the neurogenic contraction by the
perivascular nerve stimulation( A , 40V, 40 1z, 0.5 msec, 1 min) on the isolated coronary artery of pig
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5. Propranololo]| HZ|xt=ol| 2§t &5 o 9% $2¥A o] f-adrenergic receptor XA
ool o|R|= & Propranolol(10°M) AAz] ¥ A7)z5d o@ dd+
2@l st iUt (Fig. 6, Table 1).
F¢Eel A71A5(40V, 40Hz, 0.5msec, 1min)

0.5g

10min

A A A A

Propranolol

Figure 6. Effect of g-adrenoceptor blocker, propranolol(1,m) on the neurogenic contraction by the perivascular
nerve stimulation( A, 40V, 40 H,, 0.5 msec, 1 min) on the isolated coronary artery of pig

6. Guanethidineo] XZ|Xt3off 2lst +== of 2]% =&#4to] adrenergic neural blocker$l
Aol o|x]= A& Guanethidine(10°M) A 2] 3 A7|A5 A% T

F&3 o] 433] Z7F HAH(Fig. 7, Table 1).
Agsale] A7) ZA=(40V, 40Hz, 0.5msec, 1min)

0.5g

10min

A A A A A

" Guanethidine

Figure 7. Effect of adrenergic neural blocker, guanethidine(1 ;m) on the neurogenic contraction by the
perivascular nerve stimulation( A , 40V, 40 1z, 0.5 msec, 1 min) on the isolated coronary artery of pig
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7. Atropineo| T7|XIFof| o5t = 84bof o olg 42@A o] cholinergic receptor gAY
o|xl= g8 atropine (10°M)AA2] F AT & SLdF5H
#Aafo] ¢rA3] A =Uck(Fig. 8, Table 1).
fAEHe] A71AF(40V, 40Hz, 0.5msec, 1min)

0.5g

10min

- A A A A

Atropine

Figure 8. Effect of cholinergic receptor blocker, atropine(1,m) on the neurogenic contraction by the
perivascular nerve stimulation( A , 40V, 40 1z, 0.5 msec, 1 min) on the isolated coronary artery of pig

8. Physostigmineo| T7|X=0f 2fEt min)dl 9% F&34e} cholinestrase inhibitor?l
£Z3AM0]| 0|X|= L physostigmine (10°M) AAe] ¥ A7|x=e A% &

A543 P4o] A3 271 Ak Fig. 9).
#A}soie] A7R=F(40V, 40Hz, 0.5msec, 1

0.5g

10min

A A A A
-«

Physostigmine

Figure 9. Effect of cholinestrase inhibitor, physostigmine(1,m) on the neurogenic contraction by the
perivascular nerve stimulation( A, 40V, 40 1z, 0.5 msec, 1 min) on the isolated coronary artery of pig
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9. Frequencyoll Chst physostigmine2| &% ue-& B0, physostigmine 10°M% 10°M A
g2 A7)A24) @ £t vk AFE B
AARZe] @ BAsAe] WEss} Aasle  THFig. 10).

05 |-

CONTRACTILE(g) TENSION(g)

® control
O 1 mphysostigmine
W 10 m physostigmine
o 1 1 L 1
4] 20 40 60 80
FREQUENCY (lz)

Figure10. Effect of physostigmine<1m([J), 10;m (M) > on the frequency-responses by the perivascular nerve
stimulation( A, 40V, 40 Hz, 0.5 msec, 1 min) on the isolated coronary artery of pig

10. acetycholineo| H7|X}=Fofl 2Jgt % e A g B
Alol| o)X= 4& acetycholine(10°M)el 9 & % @ 4 9l

physostigmine (10°M) 8] AA el o8] %2 °] F7}
acetylcholined] 91§ #%@4°] cholinestrase sHeojA e A4S Jehlick(Fig. 11).
inhibitorg] physostigmined] 2% A71x=¢] 2-5-9t

0.5g

10min

D ——— —
Ach . _Ach

<

Physostigmine

Figure 11. Effect of physostigmine(1,m) on the contractile response by the acetylcholine(1;m) on the isolated
coronary artery of pig : - :
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