7 F5 ™ 2he] A7 ATl W 5 2 o] gk

ol A 7l & & 3 0f

O
rlo

=Abstract=
Electrical Stimulation Causes Endothelium-Dependent Relaxation in
Isolated Aortic Vessels of the Rabbit

Seok Ki Lee, M.D.*, Hyung Ho Choi, M.D.*, Jong Eun Lee, M.D.*

The present study was aimed at investigating possible transmitter mechanisms in the endothelial cell
layer in regulating the tone of the vascular smooth muscle. The thoracic aorta was isolated from the
anesthetized male white rabbits and its helical strips were prepared. Electrical field stimulation was
delivered to platinum wire electrodes positioned parallel to the vessel segment preconstricted with
phenylephrine(3.5 X 10™°*mol/L) at a distance of 1.5~2.0mm. The electrical stimulation (70V, 5msec,
0.5~200Hz) caused either relaxation only(34%) or a biphasic response(prolonged relaxation
following a weak and transient contraction, 66 %). The relaxation response was frequency-dependent,
and at 200Hz a complete relaxation was noted. Mechanical rubbing of the endothelial layer abolished
or greatly attenuated the relaxation. The relaxation was also markedly attenuated in the presence of
NC-nitro-L-arginine methyl ester(10°mol/L) or procaine hydrochloride (3.5 X 10 *mol/L). Tetro-
dotoxin, guanethidine, atropine or indomethacin failed to block or enhance the relaxation response to
electrical field stimulation. It is concluded that the vascular endothelium in the aorta contains
diffusible substances that regulates the function of the smooth muscle layer, in which relaxation is
more prominent than contraction. Their release by the electrical stimualtion in vitro may not involve
classic neuronal transmitter release mechanisms or metabolism of arachidonic acids by cyclo-
oxygenase. The release of the relaxing agents may require an increase in cytosolic calcium level. The
chemical nature of the relaxant may be, to a large extent, nitric oxide.

(Korean J Thorac Cardiovasc Surg 1995;28: 742-6)
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A HBZZ) o)l2 ol e F5F doyA Aok
710}, Furchgott &} Zawadzki” el 9] -8 acetylchol-
ine (ACh)2] o]k uk-8-& vl 7|t U)o o] & o] klA} (en-
dothelium-derived relaxing factor)2] &7} 2% ¥ 2
BA = & dAHEA 4 (nitric oxide)o] Avt 1o} A 3]
AY BAY Aoz dHAA FHUP.

AChel o]o]A] A23187, arachidonic acid, bradykinin,
histamine, serotonin, vasoactive intestinal peptide 5-¢] o
27HA W] o] & o]shAlEo] M7 E = 7Hd] De Mey 2}
Vanhoutte’+= ¢ U3 A E7} o]l o]} 52
doylE dex T3S st i 3
2L HJBZFY ol e FEFE doded F87 7
5% ke Aade] &EiAA & Al AT 17k A=
R oS v $58 upRo] FAs = XM &t

o] Fof| o]9} o] A2 Ao o} E F Ay} 2
A ojgA A=A F gEAA] 9L Esjot. ot
Bevan® & #H ¥ 3e] M7 AT tigt W52 9
F Hh-& FEsle] olbe] Fuk-g S By vt glont
A e2A ol A= o]9} vt ARt gle =8}
o,
A2 F4 A5l A FE) o)k F A} AA)
2 oJgA vept=r1E deolE At HF E7) de o
AL Aol vidz AR (electrical field stimu-
lation)oll tHEF W} 3 o & ub-go] oA YeplerE
ZAbstgl o).
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APANEE F4 84 AE7 (AF 20~2.5kg)E A&
st} Urethane (1 g/kg, AW FAH w3 3le] 7158
A3 FH AE5H-E A&t FEE FAl 4T dF
Noll g A &) F |7 sl A W] Fol SAfe] 7HA] o
52 Foagiy A 3 ES HEU WA E22 1
A FEE wEY] HdMe 5 L e AR Y S
£ Tl FAeg F4ioh

TN FE FL AR vidol AP vigtel] A3
& & B2 force transducerdl] A3 ] SAA A
(isometric tension)-2 Polygraph (Grass 7 series) Abell 7] &
slgich. oluol] RFEL M viFh F Fo Wgg
Atolol] vide] =& 3l WFg-& F3le AFZNE U
A HAo] RS AT ) A1 44210
mL o] 0w Zhy odefe-& 37C el A 95% AkA2} 5% &
AWheg 2EEEE hgch ofoFd o] 242 NaCl 112,
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KCl 5, NaHCOs 25, KH:POs 1.2, MgSO0s 1.2, CaCl: 2.5,
glucose 11.5mmol/L o]t}

T BES AR v 2g o] AHE Fof 1.5~2
A7t 33 A7 F = A phenylephrine o] th gt &-F-vH-&=
A& o) E Aol FasEatEe] 80% A%
5 Hol& 35X 10 mol/L FEE d3le] TEE FFA]
713 2 o] dA A S of M)Al o7 a3E
Astdct. A7) A5 7L 70V, Smsec, 0.5~200Hz 2
30 27F AFske). & Hzoll Ao wh-go) dA &= o}
T xS ASE ASA G (HAZ 3E~4 ).

A7 256l gk o] 9ke] A =i= phenylephrine o] 2] 3}
BE HAFFEelZ2NEH W2 Faloich A A=
Hat + FF A2 vepliglon] FEA A HFA A < v
HE t-test & )it}

A}-8-3F 9FE-2 phenylephrine, N°-nitro-L-arginine met-
hyl ester (L-NAME), procaine hydrochloride, guanethidine
hydrochloride, atropine sulfate, indomethacin 5- 22 25

Sigma A} Al F-o] it}

2 =

1. CHS FEe| MKl th3t S

=

Phenylephrine (3.5 X 10 *mol/L)2. & &5 59 F
B AF7kw 0V, AAF717F Smsec B AAS I NEE
0.5~200Hz 2 #H3A71H A 3027} 2}1F3beich o)
HHEEL 05, 1, 2Hzoll Hste] o} 711 o gFS whx) o
Skov} SHz o] A -] uk-g-o] vehtr] Ajatsle] o] ghubs-
S HeRIAG 1108 3 34%) = A - o) kg £5
&3} Flojo] A &al A o]k o] AFA) ubg
ATH(66 %). o] A wh-g& Eal oo A 5t
Wl ol wie} A o kx| dghont o] ghut
=5 Edel ot A} F71sked 200 Hz ol A
=g} (Fig. 1).

W Z AA BES AZAFE dell F5ukSelle ¥
315 Holz] ¢kont olshib-g-2 A3 JAls] At 24
= o} (Fig. 1).
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Fig. 1. A representative tracing of tension. Contraction was
attained by addition of phenylephrine (3.5 X 10 %mol/L) to the tis-
sue bath. A. Control. B. Endothelium-removed preparation.
Asterisks indicate start of a 30-s train of electrical impulses(70'V,
5msec, frequencies as shown in numerals from 5 to 200).
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& 310l 0|X|= Tetrodotoxin SE+ Procaine

YRS
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Tetrodotoxin (3.5 X 10 °mol/L) £} &}l
phenylephrine 2.2 5&X|7) Abefjol| A 7| 2}7S
(70 V, Smsec, 1~200Hz) 3 3 o] 282 tetrodotoxin

o] 9l ol v|sle] 1 A Xy} Hele R o3 oA sty
}. 22} procaine (3.5 X 10" *mol/L) &) slol| A F R 2
A7 AFo] &7 olehib-g-o] AxE A3 it
(Fig. 2).
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Fig. 2. Effects of L-NAME(A) and procaine(B) on the relax-
ation response to electrical field stimulation. Control denotes the
responses before treatment with either L-NAME or procaine. L-
NAME denotes the response in the presence of L-NAME
(10mol/L, 1h), and Procaine that in the presence of procaine
(3.5% 10 *mol/L, 30min). Means +SEM from 16~20 experi-

ments are shown. * P < 0.01, compared with control.

o|EFI} o 23 AEA B A7 ATl o) f2

ol sl B o) LEAT} T A FE A
e EOE APsdoRE SRFEE0] AA Hel
AR ALES) 2 el FRIA ol FELe] A 4
g wrje] A&H o2 fE7] Aol FEUL A
AR & s,

P9 W22 B FRAE AT g o]
hubgo] ZAE AL 2 ZFoFsl 0B R o] o] ShukSol
= W el eige] 954e 2 Uik F WA
E3o] HHTAL F2AA o] Bo] FUTZ o]
2] o] ghahg-& i Aol F 2},

aepd o] sEtEAe ARuRe Ry fd e
obd 7o FEssiv) shvksty 47\ Aol T g

— 744 —



o F] 2]
1995;28:742-6

& tetrodotoxin &2 3}ol| 4] o 3kuk=] 9kgkr] wj Folch ¢
Fo] vhg& d o= AFHlEr} SHz v vl B8
of A8g wAA] goton HYPAAE W NEE 200
Hz 24 4213 ¥4 (> 16H2)E FA3] Blojyemg o
Al A7) 2Tl djE vEg-o] A A A &5} U 7)1 A
o 2| Ze] ohd 7hEA-& A|ARRE Aot} it FEA
gfo] A=A & A HAR}F | s 4 417
At varicosity 7} 2|4 ASFE o] AAHEEA-] FelH
A& 7S A = oS ol

it oj2hr|Ae] FFAH R A EAY A4 Z7)e) 3F
Ao S AAEk el FAwb3 A Q] procaineS ¥
T 2ol A A EZ (o}l 23 AWAA) M3} B &
28 AAx]zlo] dEA glorma® o] oFE A5} o]
shab-go] o3 U3l AP AAE 4 g 5T
AR o]ghE d o= ghetEAe] felHUE 7HsA
= A3H7] W Fold.

daolst £ Al FE¥AH 2= EDRF & d4t
ALY o F2 ) vt shd dAksbal A gHA
< AAIs= L-NAME A 2| 3lell A= A AALTof tigt o]
ghikgo] FolshA FAaE 7] o Eolr). 22t A E)
SAERA = G FE W E o)t o & QIAFEo] #
o A Aoz gzt 223 B4 S+ EDHF
o]®}of| & vasoactive intestinal peptide, ©] ¢} prostaglandin
ol TgE} 1evt o] kg2 atropine A X| sl &
dojyt7] w o] 2 EAlo] AChY 7F5A-& A ¢lx A}
De Mey 2} Vanhoutte”= 2] 8-2 & 7} 2] A=) ¥ E-o| arac-
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TN 4] indomethacin& H#uh-$-oll A3 o 3kE mx]7|
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DA Jebt=E =4ksks
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