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=Abstract=

Reactivity of Human lIsolated Gastroepiploic Artery to Constrictor
and Relaxant Agents

Jong Tae Lee, M.D.x, Eung Bae Lee, M.D.*, Chang Ryul Park, M.D.*,
In Kyeom Kim, M.D.**, Wan Sik Yu, M.D.***, Young Sun Y00, M.D.xx*x

Background: The gastroepiploic artery is not only an alternative graft but also may be
considered an important primary graft for coronary revascularization. However, the long-term
patency of the gastroepiploic arterial graft is yet to be determined and the incidence of
perioperative spasm and long-term patency of a coronary graft may be affected by the
properties of the graft response to certain vasoactive substances. The reactivity of the
gastroepiploic artery to vasoactive substances has not been studied extensively and the results
of the studies are contradictory. Material and Method: This study was designed to test the
reactivity of human gastroepiploic artery to four constrictors and four relaxants. The middle
sections of the human gastroepiploic arteries were collected from the patients undergoing
gastrectomy and the arterial rings with intact endothelium were suspended in organ baths for
isometric tension recording. Result: Epinephrine, norepinephrine, and potassium chloride
induced the maximum constriction to higher forces (7.0*+1.1g, 6.610.9g, and 6.5+ 1.1g) than
5-hydroxytryptamine did (3.8%1.7g, p<0.05). Nitroprusside and histamine induced almost full
relaxation in the gastroepiploic arteries preconstricted with norepinephrine. There was no
significant ~ difference between two relaxants regarding maximum relaxation force.
Acetylcholine induced the maximum relaxation to weaker force when compared with
nitroprusside and histamine (p<0.05), and isoproterenol was the weakest of the relaxants
(p<0.05 compared with acetylcholine). Conclusion: The gastroepiploic artery has a strong
capacity of endothelium-dependent relaxation which could have an important influence on
long-term patency. The gastroepiploic artery exhibits a potent contractility to catecholamines
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and the enhanced contractility may facilitate vasospasm in the presence of high circulating
levels of catecholamines. Nitroprusside, a potent relaxant in gastroepiploic artery, might be
beneficial for the treatment of gastroepiploic arterial graft spasm. The gastroepiploic arterial
graft with intact endothelium may respond weakly to beta-adrenoceptor agonist and

5-hydroxytryptamine.

(Korean J Thorac Cardiovasc Surg 1998;31:884-92)

Key word : 1. Gastroepiplocic artery
2. Vasoactive substance
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Table 1. Clinical characteristics of patients
Age 60%6 years
Sex
Male 15
Female 7
Operative procedure
Subtotal gastrectomy 19
Total gastrectomy 3
Associated disease
Hypertension 0
Diabetes mellitus 0
Vasoactive drug therapy 0

-4— Krebs

A

Fig. 1. Schematic of organ bath apparatus with strain—
gauge ftransducer. a indicates 20ml water-jacketed glass
organ bath; b, artery ring segment mounted on two
stainless-steel wires; ¢, upper wire attached to force
transducer

o, olwf YAMHEI} &S WA UEE FYEG T
AHL 37CY Krebso) 225 20 ml %2 organ baths
Well Zxletgon] AR stdef] 4 28 organ bath
o nAsRAL, Aeke] TelE Grass FTO3E 37| (Grass
Tnstrument Co. Quincy, Mass. U.S.A)%l 917 3}o] Grass model
7 polygraph® A4 7 A% (isometric tension)® 715 4
UEZ slgch A7) F9F bathdlol] 95% A4 g} 5% o)
Astetp el ERAE ASG FYSIRLH, Krebsd-E 30
nle} 23kstgich Krebs o] G4 NaCl 115, NaHCO; 2.5,
KCl 4.7, CaCl, 2.5, MgCl, 12, KH; PO; 12 2 Glucose 10.0
mMZA 37.0£05C o)A pH7} 740+0057} HEE i)
(Fig. 1).

2. #54Y
7 AR 2 g AYE VI F 1208 Ax JgERiA
SA 5] BHE o] FE W) 7} organ bathel] KCIE 50 mM2)

o7
1998;31:884-92

Wash out

! JL/

KCI 50mp

Norepinephrine (-log M)

Fig. 2. Chart record of isometric tension(g) from a gastro-
epiploic arterial ring. Norepinephrine was added over a
dose range of 10° to 10° M

Wash out

ZgI
.

KCl S0mM Norepinephrine 10° M

Fig. 3. Chart record of isometric tension(g) from a
gastroepiploic arterial ring preconstricted with 10° M
norepinephrine. Nifroprusside was added over a dose range
of 10° 1o 10° M

Fx7t HEE Foste § = |
A7} 4 gmolAEE AHET AgdAdoz st
g FRAo2 AHsle] FA7] Feo] ohA] H3
F F £5AE FoAsHA 598 FAE 7158
KCl& 12 mMofl A A&t 60 mM7HA] $o431 9T epin-
ephrine, 5-hydroxytryptamine "X norepinephrine2 10~9M¢i| A
AAEe 10~6M7HA] 0.5-logunit® 555 F7HA71RA F
osiglen, & e AHAA & N FFA digt ahe

Y

e A3 4 EAER Had 7] o4y m%ﬂ
N £E2ZAE 71E39L FEE T A el
A A vt= Al #alslelchFg. 2).
3. O[AAH
&AM e} FUF WHO R organ bathvlo] AAEL
23l o] o]Fo]A . 2w} 50 mMo] HEE KCl
Fofsle} pEeE oA £4E U e;— Aoz
AHMES Aoz sy, £ B
)

L
i
o ¢

o8} ?%1 A&k
& 488 ARy
10—6M-4 norepinephrine &
2 o}l 55 (submaximal contraction)d FE% ¥ acetyl-
choline, histamine, isoproterenol ™ nitroprusside® 10-9M2] 5
A AFstE 05logunity] FEE F7HA7IRA 10-5M
742 FojsleA olghks-E 7| &gtk 7 o) gAPHE A&
g 67l olake] AR oldFAE MNE T, & A A
Hell A g sfe] ofkAle gt ub-gukE: SA S d(Fig. 3).
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Table 2. The effect of constrictors in the human gastro-
epiploic arteries

Maximum EC30

Agent n. - 50mM K¢l

constriction(g) - constriction(g)  (-logM)a
S5-HT 10 71%1.7 38L17 6.8102
Norepinephrine 10 63%10 6.610.9* 6.6%02
Epinephrine 12 66%13 70t 1.1* 66102
KCl 7 6.1£10 65 1.1* 159%30

Values are mean*SD

5-HT : 5-hydroxytryptamine

n: number of rings

*: p<0.05 compaired with 5-hydroxytryptamine

a: mM in KCl

EC50: effective agent concentration producing 50% of maximum
constriction

4. M2 U SAHAME

gram 2 FA|3}G 1, 0]¢+x] %= norepinephrine 2
28 &5 g HEEe A Yedgich Ao m
YER4= effective concentration50(¢]3} EC50)-2 ¢
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Epinephrine, norepinephrine, 5-hydroxytryptamine(®}3} 5-HT),
isoproterenol, nitroprusside, histamine X acetylcholine2 Sigma
A} (St Louis, MO USA)AES AHES}ST, KCIE Shinyo
pure chemicalsA} (Osaka, Japan)A| &S AHg-3819ic),

4 3

1.

FHAE T2 somM KCloll 93 s A
9 3 52| epinephrine T 6.6 1.3g, norepinephrine
F 6310g, SHT ¥ 7.1+17g ¥ KCl F 6.1%10g0 %A
7 ol o1 Xpol7b K Table 2). =%
Al Foje] w& uFg-2 epinephrine, norepinephrine W 5-HT
FATANNE 10-7M7HA] FAS 5571 715t we} Az
HlRebA 590 s} 106M7A B B Ee] Fle|
w2} epinephrine™#} norepinephrine ol Al $=E&o] = A
74k W S-HT 79 £538 Z7R= o)Ed uls Y

(Fig. 4). KCl Tl A= GAY 557} F7)gho) uja}

a
Hye
2
ut
£
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=

% Relaxation
B
(=)

-y
=3

~—— Acetylcholine { ~ = = ~ -
~#— Histamine

_| ~—%— Isoproterenol
~»— Nitroprusside

23
S

100

Fig. 4. Mean concentration-response curves for constrictors
in gastroepiploic arterial rings.

—e— Epinephrine
6 - | —®— Norepinephrine
—&— 5-hydroxytryptamine

tension(g)

-log M

Fig. 5. Mean concentration-response curve for potassium
chloride in gastroepiploic arterial rings.

ol

25 mM7HA 5o oA 7187} 60 mM7EA & habgt
F7HE BYFEg 5). +HAY Foo 02 HdeF
+ epinephrine & 7.0%1.1g, norepinephrine T 6.6+09g %
KCl 7 65T1.1g2 2 A o]F 377tell= T8t Aol ¢
O SHT FollME 381175224 A} A71A) kA S
13 Fof A W FHAE R A%p<0.05, Table 2). $5
A FF JogECSOM) epinephrine? 6.6=02, norepine-
phrine T 6.6+02 ¥ 5-HT ¥ 680224 ®[%3}¢3 Kl
9] EC50-2 15.97%3.0mMe] $itH(Table 2).

o|#AESE Fols7|A 50 mM KClo| o3 2=
isoproterenol T~ 5.3 1.4g, acetylcholine - 6.2+ 1.2g, histamine
T 62%1.8g% nitroprusside® 6.3*18g2 %A 7+ o|¢kA| &
AL a7t Aol7t GAtk(Table 3). oj¢hA] Fofof u}
= > 74 A BAF AN s Fl wel o
¢elo] $7k=90 1, nitroprusside T¥} histamine TN E
g5 o4 10-6M norepinephrine®l] 3 529 A AR E
A1 5 HFig. 6). o] 4A| Folo] W2 o]k = isopro-
terenol T 331 19%, acetylcholine 7 65+22%, histamine 7 90
£10% ¥ nitroprusside? 98%3%Z A nitroprusside * ¥

g 2

2 M

3

— 887 —




SWol Wi ZEMol fEt v

Table 3. The effect of relaxants on norepinephrine— induc-
ed constriction of the human gastroepiploic arteries

o4
1998;31:884-92

Table 4. The effect of agent and concentration on the
constriction of the human gastroepiploic arteries

Agent n 50mM KCl Maximum relaxation EC50
constriction(g) (% relaxation) (log M)
Isoproterenol 7 53*14 33+19 74103
Acetylcholine 6 62%12 65+22a 73104
Histamine 9 62*1.8 90+t 10b 70204
Nitroprusside 6 63%1.8 98+ 3b 78105

Values are meantSD

n: number of rings

a: p<0.05 compaired with isoproterenol

b p<0.05 compaired with isoproterenol and acetylcholine

EC50: effective agent concentration producing 50% of maximum
relaxation

tension(g) .
IS

KClL mM

Fig. 6. Mean concentration-response curves for relaxants
in gastroepiploic arterial rings preconstricted with 10-6 M
norepinephrine

histamine 7ol =bolr}l =A] ¢Fgkor}, o]E2 acetylcho-
line T7tol F2l&t x}o]7} glg) 0 v (P<0.05), acetylcholine T
3’—}‘ isoproterenol TZHll % 9@ 2}o]& B Itkp<0.05, Table
3). o]gA B WE _[ogEC50M)- isoproteQrenol T 7.4 %
0.3, acetylcholine T 73704, histamine T 70704 H
nitroprusside & 7.8%£0524 7} o|fA| FF kel FET
Aro)7h G vH(Table 3).
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Variable Mean square F value Significance
Agent 73103 4.17 p<0.0255
Concentration 162.62535 237.09 p<0.0001
Concentration*agenta 5.0575 137 p<0.000t
Error 0.6857

a: Interaction between concentration and agent

Table 5. The effect of agent and concentration on the
relaxation of the human gastroepiploic arteries

Variable Mean square F value Significance
Agent 20625.3315 10.62 p<0.0001
Concentration 18394.8810 172.99 p<0.0001
Concentration*agenta 1040.8267 9.79 p<0.0001
Error 106.3368

a: Interaction between concentration and agent
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