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Intracellular Mechanism of Sevoflurane’s Effect on Isolated Vascular Rings of the Rabbits
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The purpose of this study were to elucidate how sevoflurane affects vascular smooth muscle
and to understand the intracellular mechanism of sevoflurane. Isolated aortic rings of the rabbit
were examined. Rings were mounted on tissue bath containing 40 ml of modified Krebs solution
bubbled with 95% O:z/5% CO: and attached to force transducers. The preparations were con-
tracted with either 40 mM KCl, or 0.1 #M norepinephrine followed by 0.1 M acetylcholine
(and 1 nM ryanodine)- or 2.8 mM lidocaine induced relaxation. At steady state contraction or
relaxation, the effects of sevoflurane (2, 4, 5%) were studied. The steady state tension before
administration of sevoflurane was considered as 100% and the changing tension during sevoflurane
was expressed as a percentage. Sevoflurane (2, 4, 5%) produced relaxing effects (99.4%06, 98.1
109, 95.9+1.0%) on KCl-induced tension, independent of endothelium. Sevoflurane increased
tension in the acetylcholine (55.4+5.1%)- or lidocaine (75.3+8.3%)- relaxed state (acetylcholine:
736153, 868132, 94.1+52%, acetyicholine+ryanodine; 63.7+4.6, 68.61+7.2, 70.4+25%, lidocaine;
837170, 846+121, 853+44%). The effects were dose-dependent manner.

It is concluded that sevoflurane directly alters vascular contraction or relaxation in relation to
Ca® mobilization on condition and that mechanism of sevoflurane’s effects on the sarcoplasmic
reticulum may play a primary role.

Key Words : Anesthetics, Sevoflurane, Smooth Muscle, Calcium

T AL 7 &8 Aol

M s

2% Yok AL Rde WA AN o
YuAN YR WRE 2AHE AYBA Vo
2 dehdu, 3 FUciAACl meh okl Aelst

e 198EE dAMgta Ged ol o
o] Fo) A .

FYuiA FolA HznH Hedgd AUd se-
voflurane® A S&oA @A 2§ o
A 7lEe o gzA% FY0tAAs g9y
2 AR AE BAY, e Helst M Fo
o] Hel 9lolA sevoflurane® &3] isoflurane, des-
fluranes} ®l& @ A2 B3 Ha Y,

R F7A 42y vt & 3E sevofluraned Fo

—521—



— The Journal of the Korean Society of Anesthesiologists : Vol. 27, No. 6, 1994 —

|3 v PFFFAUA, 425, 45§ 2
A2A)71d, 7|1&9] FYvAA B vgAd |
A4y €89 $3& 2dUse e s g
E @A5Y 9§99 dse ds AT JAgRE
A ZaAzgn 9, 28 o AR o
Y AYaAe d3E 2P 7|HE FHEE
FAHY AFRIE Ut

et AAEL AEAE ZAEo] Wiy el
A sevofluranee] @&l g3 7)1 Hd sty A
T ¥ 9art dtkn A, sevoflurane®] E
719 d¥Y HY2AAM S9(sarcolemma)®E EF
Ca® 3 224 ¥ M(sarcoplasmic reticulum, SR)Z -
UoE Ca¥d vixE 498 gt ve 4¥& 3
$7id] B33 ot

e % g

2719 d¥Y Y YH& v AHe
Furchgott$} Zawadzki’7} 7|¢@ R Zolsth
o, & FEglel W EAMMFE 2-25 kg) 17 v
& LR 39 ketamine 50 mg/kg® A FAL3}
o vlHE V¥ ¥F FFHYE&E Ao ¥
ARG, 283 ¢ ¥ H2E3 AmzA dFy
€ wuile] 429 Krebs £ g1 dis9 ¥
del #o] e A¥xzxy % FM=A L AANK
o} olu B-Ae= 5% COS 95% OAEY7I2)7 %
3 HEE g

A Ed(trimmed) FHL 25-30 mme] Hol=
ZetA g 2 Y 2 E(rings)E TEUT 9]
9 W@ (endothelium)& glefol 3t Ffole
Zt=gd URstdis duy R E R=YA 2y
38 FAch 283 40 mle] Krebs §9¢] @21
ZAFZ(tissue bath) 2 FAA dF9 19 &%
€ sz vigd e ahook)el] A,
&% LAY stainless VALE ¥ FH 7] (force
transducer, FT 03C, Grass, Quincy, MA, USA)el
dsta] ¥ dEH zele A& polygraph
(79E, Grass)Z 71834t A5z 9 &Y
7tag A4 FUSHEM pH 74, 7£06TY eE7}
FAHEE ¥t dFd AW nde 7xFEE

2 gez da 2 ANBEY ¢Ae HEE FHHuth
Sevoflurane S Y@FuWTe] A¢E Udotrr] 4
e Uulg adz § A AAY A& vin 3
Gt 4EUYY EAQRE dFd HY uE
norepinephrine(NE) 2. 2 &A1 F ] acetylcholine
(ACh)ol D% ot 22 BAHA

HAY8Ae ¥YE Krebs $4E& A& &,
2 249 mM)2 121 NaCl, 1.2 MgSO4, 24 KCl,
1.2 KH2PO4, 11 glucose, 24.8 NaHCQOs, 2.5 CaClz, 0.03
NaEDTA®]™ 5% COy 9%6% OA&FH712)7t A&4
o2 FJYHER HA Sevofluranee EY7IA(R
2 2 L)7t 713871(Sevoflu-Matic TCV-7, Aika Me-
dical Co., Tokyo, Japan)& EH3c£ o EFJ)
29 A zALzZZ oyt Xe] HEE Y
o}, Sevoflurane?] ¥ Xt 7|37]9] ¥ W(dial set,
%22 FdAA. :

AgAAE Q@i fFo daglel b 2ol
dEd FE ae] sERFEHe] FojA G
<ol | Fol 1) 40 mM9Y KCIZ &€& /¥3}
o, 2 Eol7t Uyt HEA AAHAL W sevofl-
urane® W2, 4, 5%)2 Fo3n AMFA LA
€ dAR(AE 10-158 1) Z& =& fAE
4. Sevoflurane®] £ 5o Feof B FHoz
AEA}=AE Bot 7H9HE v oHE A
e EudE ad2 § A AA® A& F4A
o Al¥sia wimdch Y EAAgRE o
59 1E 01 M NELZ £247 £ 01 uM
AChol i@ olg oRe) wzt FAARHAS 2) 01
u#M NEL.2 F#&o] dojd ¥9] 01 uM AChL.E
olgtd diFEY HYW zelo] sevofluraned FEEE
Fodle 2o ME 3 Ex o] AEE B
#3airh. 3) Sevofluraneo] 2§ SRAA Ca® &
& ¢olnr] 95e 01 M NESZ 430] Yojy
F¥o] 01 #M ACho2 oAzl ¥, SR Ca® #3
2eA¢ 1 nM9 ryanodine((RYA)® ¥93I3 se-
voflurane& FEEE Fodto Z2te) Fxof we
T4 Etx olgd A=F FAUNUY 4 01 M

0.2 F£&o] dold Fof 28 mM lidocained F
o] 8} 3. sevoflurane® FEHE Fodto 24z ¥
Eo] BE £& EE ojge] EF BEFAAY.

_m_.



— KERWERERMAIEE (B 274 M6 1994 —

BE JUAAE sevoflurane ¥ A =g
o F2Eol#] ZR(100%)L.E 3o HYes A7)
= s AXE %E EAY oY 2A4Y g9
BE#GE Tt e gFNA vt s 2}
ole] wheg} ol=F(100%)3% wlastm Akl o}
Hosle ARE Y W ANOVA, d8uid e
f ol upe} vimsfo} 3= A $ol= Student inde-
pendent t-testZ 3t FA AdelA p<Q06E 9
9 e Aoz BFEY

ALSE GEFL 25 ANGFELR Eol2d F
F4(Ca" free water)ol ¥4 A8} Sevo-
flurane(A 4 A FA YA, A&, @37), lidocaine
(Deimos, Milano, Italy), NE, ACh, RYA& Sigma A
#(Sigma Co., St. Louis, MO, USA)°]t},

- i

1) 40 mM KCiojl 28] SUE +&olAM sevo-
fluraneOf 2|8t Eo| ¥y

g5 ¥ nYEM=18)& F ALEFY¢ A

7 Fo} 40 mM KCI2 +£5& #¥34g 9 108

olie] F#&9 Eol7t HUE HAAN AFHUS.

-2y Yol @ FAE £5 Folrt e WY
(16102 %)7} AKATHY 19 ARE). A ¥
37t e FESE WEHY 40 mM KClol 9% ¥
# AYs&e Eolz A} o] FF AdsFe
Eold J1E0100%)22 38L& W sevoflurane 2tZ}
9] Fxd i HAHoE ojgdo] Yokt ¥
B EAo] e olge] FEE Kol o
Aok 28y 3 HoleHe] Fold sl sevo-
flurane 29691 A 994106, 4%°1 A 98.1+09, 5%} A
959+ 1.0(%) #F3= ol ge] AATHH 2). Se-
vofluranes] $& Fd3 Al F4371H 494
E(KClel @ AdieSe] o)) YEFHUTH Y
18] o}zf R£). '

2) 0.1 uM NEOf oj8i SUE +#/oiM 0.1 uM
AChe 2 o|gitt %0l sevofluraneof 2|8t
o el

HEH 1Y naEMDO=16& F APFL AAA

Time control

P AVA Y A A v

KCl 82 Off S§ Off S4 Off HS off

Fig. 1. Effects of sevoflurane on 40 mM KCl-
induced tension development in isolated intact
aortic rings(with or without endothelium
intact-below). Time control means no drug

administration, $2,45 means 24,5% sevoflu-
rane; H5 means 5% halothane administration.
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Fig. 2. Dose-response relationship of sevoflurnae on KCl and NE-induced tension development on isolated

intact aortic rings.
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Fig. 3. Effects of sevoflurane on 0.1 uM NE induced
tension development in the presence of 0.1
UM ACh in isolated intact aortic rings with
enothelium intact or disrupted. 52,4,5 means
245% sevoflurane.
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Fig. 4. Effects of sevoflurane on 0.1 uM NE-induced
tension development in the presence of 2.8
mM lidocane in intact aortic rings with en-
dothelium intact or disrupted. S24,5 means
2.45% sevoflurane.
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