Effects of Volatile Anesthetics on Neuromuscular
Block Induced by Vecuronium Bromide
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BNy v= v AQFHMEIERICRIZT SERARRREOZE

SRAFELHAE: - BEFWE (EF 7 LB—200)
S -
(TR 3 117 5 BEAD)

W AR, JEBIAEM SRR EHRT 2 Z L RAKHMONT 2. AT, #
U Vs JER SRE  5 AAE 3R T dp 2 B (b 7 1 =7 A (vecuronium bromide, VB) DEFHEIEAIZ3T 2
Oy VELIYINLTYDEBIOWTRELE. HHL2T v b OBBEREEHEELE, 95% 0.L 5%
CO,DF vV 7HATHMEL 7 V7 AWML LEERBCEE L. BREMR T, 2080EC
oHz O 4 SR A FRIBR INA, 8 1R & 2 E5ES (single twitch, ST) &, B 1B L >Th
SENLGBACHTAE 4O zh (T) O, T2b % 4EH (train-of-four ratio, TOFR, T/
ST) »HIFE L. SHEEIZ5% 0.k 5% CO. D32 THMEE, 300%Ic VB 2 R|EE L.
NOFYBREIVIALSYRBEBLTE, FRENLIRB L U2 BOBRAKRES ML TRMsE, i
BELAEOFET VB 2850k, R20BEF» 6B oNBERTHED» S, STEDe 8B LU
ST-EDST %£50%% L U'90% &+ 20 wET 2 VB OBE) 2R, FFMTHEL:. SHR#EO
ST-EDs & ST-EDy DEIZ ZH 211 3.004£0.25¢ g/ml (Mean+SD) & 4.74+0.33xg/ml THo7%:
(p<0.01). —H, 1% 0 > BETIRENETN1.9120.39. g/ml & 3.39+1.14x g/m] (NFFED63%
¥72%) ThHD (p<0.01), 2% NI UETIEERETI1.28+0.11x g/ml & 1.87£0.12, g/ml (W5
BED43% B L U39%) Th ot (p<0.01). Ak, 1%z> 707 »HTO ST-EDo& ST-EDuld 21
211.49+0.19, g/ml ¥ 2.77+0.54 4 g/m] (HEBDS0% B & UB8%) THD , 2% T ¥ 77 VI
BLTIE1.0640.11. g/ml & 1.83:+0.28, g/ml (MEEBED35% £39%) TH o7 (p<0.01). F7z, Ht
FEE D TOFR-EDw & TOFREDWTOFR 7%, #H¥H0.50.1i272 280 VB OBE) OERZAE
N2.61+0.25xg/ml & 2.01+0.38ug/ml THoNDEHL, 1% oy »HTREILETN 1.64%
0.18x g/ml & 2.78+0.45 g/ml CHREED63% £67%) THD, 2% 0y YHCBVLTE 0.97%
0.154 g/ml & 1.7420.34x g/ml (2 ¥ b o —LEED63% L 67%) TH o7z, ERw, 1%y 707 0
BETIRZNFHL.5140.18 g/ml & 2.79+0.62, g/ml (HEEEED58% £ 68%) THY, 2% 7NV7
CEETI 1.0040.174 g/ml ¥ 2.01+0.38x g/ml (WIEEED42% £49%) THol:. IHODORERID,
AEFVEIVTIALTVIEWTRS VB OGMEERERBET S I etbh ol &6z, ST O
BHRADER 2 KL, TOFR OZ{L xMRKKR~NOEROBRTHZ LI INETORED S,
Ih s ORAKEED, BEGESHIELTREKIRO A% 6 THRRRCLEREZRET LD LR
ahiz.

Key words »u# Yy, TV 7)oy, BlRzo=v s, MEHEE

e, FERR R AT AR IR I R B IR A E O RARIT pL, BHAFEOBRD S, % OEHABEDHM
HBET B 72512 > (acetylcholine, Ach) & & EE I ERREICLIEET A L e o TE
wiESL, FOERRRETIEEZONTER. L 7. B{b~_ 2 w.=v A (vecuronium bromide, VB)

Abbrebiations: Ach, acetylcholine: dTc, d-tubocurarine; MAC, minimum alveolar
concentration ; mepp, miniture endplate potential; ST, single twitch; T OFS, train-of-four
stimulation ; TOFR, train-of-four ratio; VB, vecuronium bromide
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ik, RSB <, LINE R 2 BIVER
OLRVHLWHERSIEEHMEE L U, wELA
ENbLJWCR>T&]. &8, VB %, d-tubocur
arine (dTc) & & & BHRIC, MR IC L IEA % Rigd
HHEED I DELEZ OGN T2, FiMiEE o ik
BAEADOERZHRT 211, B EERIEE I
ATROBERBRNOBER R+ BEE T2 HEL Db

3. BHEERBO—BLLT, 128» 52004812
2Hz OHFET 4 EBE U CRIBOR N2 2 4 EEgEHE0E
(train-of-four stimulation, TOFS) i&, {4 HiEr L
THERRBCER STV 3.

—7, FEHSBEHFHERO R CEEL2RIZTE
FELTR, ZRETHELDVDBHE LR T Y
5. Z0HT, nNad ARAFRES G, SEROE
FEEOFR 2 BERER BT 2 Z 8o n
TV3™". BARBROERSME LTid, Mg
RO, AR D Ach BEK™, B/NMEED 5D Ca* B
H I & B /NEEAD Ca™ DER D AL DR HEDD,
THEEO~OEBRERY 2R ENELLNTHE. Lk
L, 20O2RIZHS H T3k,

SH, 7y M OMBEMESEARE Y, VB 05
HAEBRRIZTRARBIEOBE 2R L 1. i
DORIMFEL LTit, TOFS £, IRAFRESE - L

TN T ABARRE TS 2 0y 70
YRR,

HEE & UHE

1. KB

HE 200~300g D& XD Sprague-Dowley %3 v
S, A2 EOMBBEMESEASERL, HE
150ml/min @ ¥ ¥+ Y 74 R (95% 0.+ 5% CO) %%
ALTHRIFI&E7237°CO 2 v 7 2 60ml Fizzhy
BLE. Rz, 2 Z2hoBBEONEE: 75 2
Fy7BDTV—LAATHEEL, BREORETH
EPIVRTa—=H— (FDEw 7w, TB-611T,
HANE, SR) L 22 TERE L. &7, BERIBO
), WROBSEB THBEMEERL CEEL.
(1) HBEOZHIEIE 5~10g £ L.

II. RERF%

ERRW DT, RIS 0. 2msec DA _F
SETAUR & BRI I % 5 FIEER - L7 . RIBo
B, 2088ic 2Hz @ 4 BER#EMNZ 2 TOFS
el (B2). WIER, B1EBI L VERSNLD
7 (single twitch, ST) ¥, ST =344 2 55 4 #E
FOoTHERSNLHEN (T) O, T4bb 48
{train-of-four ratio, TOFR, T/ST) %K 7-. 78,

Transducer

95%02

5%C0,—

Thermostat

Water
(36-37°C)

+—————————— Stimulating electrode

Phrenic nerve

Krebs’ solution

Diaphragm

Z

Z

/

Holding plastic frame

Fig.1. Experimental setup.

The isolated rat phrenic nerve-hemidiaphragm

preparation was suspended in the bath filled with Krebs' solution bubbled with
carrier gas (95% 0O.+5% CO,) and kept at 37°C by warmed water. The phrenic
nerve was stimulated every 20 sec in a train-of-four stimulation pattern.
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0.2msec

500msec

20sec
Fig.2. Stimulation pattem. Phrenic nerve was
stimulated every 20 sec with supramaximal four
square wave pulses of this patterns.

RUBBRISES I 385\ B R A 20g Wi o R WIRER
B L. BSASEE L LT3 SEN-7103 (B¢
B) », 74V Vr—F—izix $5-102] (AAtE) =R
Vi, EREEMEOBESMBC XV ER SN IBRE
DEREGIERR, EAEIR7YV 7> 7 AP-
601G (AZLE) THIEL , £V 75 7 PM-6300 (A&
NE) TESTEEL .

. VB rp&v itz 7S5 DAEEE

B

FRHEBRELT, Y VTHARIBBLIV2%D
rogy (BREER, HBR) b LR y70r7 > (5
4FRy b, KR 22 TERBERAZETY,
BREERTERADOBHEHRAR 2 b b KRR
ELnwI L 2HERELL.

EEZ, NEHE 0=8), 1%/ 0¥ v =8,
2% 0y v EEM=8), 1% 7 LI vEM=8)F
TV 2%zy 7T v m=8) D5EHERDOVLTIT
7. R TOERI, EXPERO B TEICHEL LMK
LHEBHEEIY L BT, BREBORERNCER
Wh2ERBLI:.

1. NfHEEE

FrVTAADH RS & EREIC, ERE
MRFEAYBEE LS. BRESEAOEIABIC X
AHEBBEOFRTEINEEL L2 S, VB 230
NERERET 5 I L TERETO VBOEEL L
F, FnEFNOBETO ST & TJ/ST 2REL .
ZOERDGS, BROBEF BT 5 HERGHRER
®, ST-EDST %50%ME 3+ 27 iz hBE% VBD
BE) & ST-EDJ(ST 290%MEI T2 DL ER
VB QB 28H L. 7, TOFREDWT,/ST ¢
0.512% 28D VB D) B8 & U8 TOFR-EDJT./
ST 0.1z 28D VB D#EE) dbRdD:.

2. oy U

a)

BRI F v V) 7 H R RS ¥ 1K O iR
»HBL, BREOERGRIVEELLRAT,
Fr ) 7HREN TS OEHKZMBETH 3 Fluotec
MARK III (Cyprane, Keighley, England) % &@& & ¥ ¢
1% 2%D oy E2RBAL, ZhEERRKED
CHRAS R, Hho v v DOREBEINSE
BALBAT, VB ORBES£FKAL, MELER
kY AERGH& E ST-EDy, ST-EDy, TOFR-EDy 5
X UF TOFR-EDy 23k 7z

3. LISV

Nno g ErRAEORET, TVY7 LT YOERR
{22 % % Enfluratec (Cyprane) 2\, 1% %7213
2%DL7 NIy CERRERAME 0L, VB
PEBEELE. AIERRID, WRES vy U#
CEMOEEERDT:.

IV, B OHER

WHREE LTHWEZ VT ABROHER R UT R
7.

NaCl : 118mEq/1

KCl1: 3.3mEq/1

MgSO,: 0.9mEq/!

KHPO,: 1.1mEq/l

Glucose: 11.1mEq/l

NaHCO,: 24.9mEq/]

CaCl.: 2.5mEq/1

V. BAREZEOBE

NOYYBEUVZIYTIALS YOBEIR, REBVAE
= % — (Engstrom Emma, Stockholm, Sweden) % i\
TRER L. & 510, BHRETOBRAFKEEIRIR
ETh2ILERRT LD, ¥R
7 4 —GC-6AM (EEBIfERT, HF) 2 AV THEE:
Fol. Thbb, KR ERALLERDOS 410
FrVTHAREENEBRAMEROR L, EHEE
WRLBOZAORE 2HEL, ACETHNTE
B AMRETCH L L. FAZ7R ST
74 —DREFREERLITFT.

V1. ###&E» pH 3 &£ U PCO,

TRTOERIZB VT, HiEESSHE L FRE
TEIZEEHAY A7 + 5 4+ — ABL-2(Radiometer,
Copenhagen, Denmark) % fi\> TH#RED pH B LU
PCO, 2fIE L 2.

VI, #Eat#ayasE

SERIC BT 2 ARG, B2 RECLY
® % 72 . ST-EDw ST-EDw TOFR-EDy 5 & U
TOFR-EDw® , &N T O bLlk » BERALLERIC 3 H#A
¥ikfFo725 2 T, Scheffe ¥z & 2 HELET A b
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fTofe. #HEO pH 6 L U PCO.DLBD 02T, Table1. Condition of gas chromatography

VB B EERTDME & M TROME & DI 13550 5 for measurement of halothane and enflura-
BURERMA, BUELBC NGO t RESE i
wh. WIFRb, p<O.05ICTHEZESD L L1, model ¢ Shimazu GC-8AM
carrier gas N,
B = flow rate : 30ml/min
detector .F. LD
WREEE 2% 705 VEEOR TN 2 RERTS H, 1kg/cm?
B3R, SEBCEVLTIR, LA rofixe Air 1kg/em?
2.0pg/ml @ VB DEEHS ST ¥ X' TOFR D& injection temp. :150C
THEIDHED, 5.0~6.0ug/ml iZ T 3 L BRELE column temp. : 70T
AEBELT. THISHL, 2% 705 v hpA detector temp. 150C
" . column : Chromosorb W (80-80 mesh)
SHAEATIR, BHEHED VB OWE0.5~1.0 coated with 5% SE-30
pg/ml ORI CHERHRIICEMLEI 04, 2.5 column length 1.5m
pg/ml AR CHERBRAIIMBEL L. 28, 2% o ID.  3mm
FUBMORBITE R o7z, 2%V TN T LR sample volume :5u1

LIZIRFEBRO VB O WEE CRER MRS OGBS B

Concentration of VB (ug/ml)

2.0 3.0 4.0 5.0
v Y { V

‘ o Hnn
Pl g ‘ Trace 1
1
A Ll il Trace 2k

}

it "j
SRR el

109]

30min
Concentration of VB (ug/ml)

0.5 1.0 1.5 2.0
\ v v +

Bt

Trace 1

Trace 2

h:

| ,ww
i ‘ 1 \" ARl N
Fig.3. Representative recordings from two experiments. A, Only carrier gas (95%

0.,+5% CO) was bubbled for 30min, and VB was added to the bath using
cumulative dose method. B, 2% enflurane was added in the carrier gas which
was bubbled into the bath through the vaporizer. Trace 1 and trace 2 represent
ST (single twitch, height of the first twitch in each train) and Theight of the
fourth twitch in each train) in A and B.
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CHEHENRsNT.
1. ST #ig@2 Lt s ORAKBREOKLE (R
2)

1. nud rDEE

wEEEIC K12 ST-EDg & ST-EDwid, TR TN
3.000.254 g/ml £ 4.74+0.33u g/ml TH 7. #
BRI 1%DNDF Y EMAS L, IhoDEEEN
Z11.91+0.39% 3.39+1.14ug/ml iz D, WTH
LEEICHA L (p<0.0). &5, 2%HNEF Y
BT, ZAFN1.2810.1181.87£0.12x 8/
ml THH, HnosviRBEEREEC VB OBRER
Bz L 72 (p<0.01).

2. ZYTINT Y DEE

B 1% 7V vy Emzse, ST-EDs &
ST.EDy 3 722N 1.4940.19% 2.77+0.54 4 g/ml
i ot TR BRI LEERETTH

L]

% (p<0.01). 2%x>7 V7 YHETR, ThAZh
1.064+0.11% 1.83+0.28x g/ml THo7:. =¥ 71
Sy b, oy v ERBRICEBERERC VB OHibE
EF 2L 7 (p<0.01).

3. mFLEIVTINTVEDLK

FUEBEDO NQY Y ELYTINT Y EDRR, §
BENEIo.

II. TOFR %#3EEr L= S OBAKBRENEE

(*&3)

1. "ogvORE

R BT, TOFR-EDy % & U TOFR-EDy®
EEzn e 2.6120.25ug/ml & 4.12£0.37x g/
ml ThorDRRL, 1% ey BT 1.64%
0.18¢ g/ml £ 2.78£0.45ug/ml THD , WIFNHEH
B EEE 2o 7z (p<0.01). 2%o ¥ YEEIBL
< HEREC, 2 FH0.9720.154 g/ml £ 1.741+0.3

Table 2. The effects of different concentrations of halotane
and enflurane on ST-EDs and ST-EDs (4 g/ml)

ST-EDs ST-EDw
control 3.00£0.25 4.74+0.33
halothane

1 per cent (n=8) 1.91+0.39* 3.39+1.14*

2 per cent (n=8) 1.28+0.11** 1.87+0.12%*
enflurane

1 per cent (n==8) 1.49+0.19* 2.77+0.54*

2 per cent (n=8) 1.060.11%* 1.8340.28%

Values are means+SD. n means number of preparations.
* n<0.01 compared with control value. (ANOVA)
+ p<0.01 compared with the value of 1 per cent group.

(ANOVA)

Table 3. The effects of different concentrations of halothane
and enflurane on TOFR-EDg and TOFR-EDy (4 g/ml)

TOFR-EDx TOFR-EDg
control 2.6140.25 4.12+0.37
halothane

1 per cent (n=8) 1.64+0.18* 2.78+0.45*

1 per cent (n=8) 0.97+£0.15** 1.7440.34*
enflurane

1 per cent (n=8) 1.5140.18* 2.79-+0.62*

2 per cent (n=8) 1.09%£0.17** 2.01:0.38*

Values are means+SD. n means number of preparations.
* p<0.01 compared with control value. (ANOVA)
+ p<0.01 compared with the value of 1 per cent group.

(ANOVA)
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dpg/ml THY, WHEBCHEEECEMBETHD
(<0.01), »D, BEKEFEMIC TOFR »{ET L.
2. IVINTVDEE
BB BT, TOFR-EDy £ & 1f TOFR-EDy @
EFNEN2.6140.25ug/ml & 4.12+0.37u g/
ml ChoDHL, 1BToT7LTvEICBVT
121.51£0.18 g/ml £ 2.79+0.62 g/ml THH , \»
FROHEBIEMEE 2 -7 (0<0.01). 2% z>7 0
FYyBIBWTHERE, ZhEFN1.09+0.17u g/

Q. - 0.
& 2 = =]
E_._JLW E_Jg_;*k_._}gm
T T Ul r
2.5 5.0 7.5 10.0
Bubbled time ( min )
A B

Fig.4. Gas chromatogram of 1% halothane. A,
peak of 1% halothane in carrier gas collected
after passing through the vaporizer. B, peaks
of 1% halothane in carrier gas collected after
bubbling through the bath,

1107

ml £2.01£0.38pg/ml ThH DV, MHEBEECLAEEI
EEERT &L bIC, BEKFEEC TOFR »8ETF L
7.

3.0\ BF L ELYTINTS Y LD
RCBETER, "oy exs705y E0fMizid
BEENA o7,

. FERA BT ARREREDBRE
K4BLUR5 Tk, AGRILBEEBE®RD S5 1
DF v UTHTALEENIRARBEDESRL TS
D, BRRAMRKELBERETCESHBL, 208
2.5 L A EREERBEDOS ulOF v VT H

£ ER- 5
= 5 = &
w0 — w ———
2.5 5.0 75 100
Bubbled time ( min )
A B

Fig. 5.

Gas chromatogram of 1% enflurane.

A,

peak of 1% enflurane in carrier gas, collected

after passing through the vaporizer.

B, peaks

of 1% enflurane in carrier gas, collected after
bubbling through the bath.

Table 4. pH and PCO, in Krebs' solution

pH PCO; (mmHg)
pre post pre post

control 7.47£0.04 7.4640.04 34.6+2.2 34.6+2.0
halothane

1 per cent (n=8) 7.47+0.03 7.47+0.02 34.4+2.5 34.5+1.4
2 per cent (n=8) 7.47+0.01 7.46+0.02 34.5+0.8 34.4+1.3
enflurane

1 per cent (n=8) 7.49+0.06 7.46+0.02 33.7+3.4 33.2+2.2
2 per cent (n=8) 7.45%+0.03 7.44+0.03 36.3+0.8 36.91+2.0

Values are means=SD. n means number of preparations.

pre=pre-experiment.

post =post-experiment.

There are no significant differences between pre-and post-experimental values in
control and both anesthetic preparations.
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A ESENIBAKREEOELRL T3 (@4, K

5). zORE, M4CFRTIIK, 1%/ sy TR
BERBOK 5 SRICERET O 1y VIS ERIRE
ot g7, MswaohB LI, 1%2>7
NS Y TIRIL0AEIC SRR I 2 o . BIICIERE
o, 2% uFrBEUt2%I 7TV bRE
BE#412. 55 AN E R 2 REEFTIRB I e o 7z

IV. #f&o pH £ & U PCO: (1)

VB #8857 2 EH L EROK TR B J 2 BHE
@ pH 8 X U PCO, 2R EABIRAEL:. FHTO
HEHT, BOMIBEEEN R, ETOHMICLE
BEEEah,oT.

] -3

HEARIC X D b 3R A MERKROBAEE C
izt bk 3 EEVEORE, ¥ & URROBSER
X A RRBMLENEIOHE BLENCRIML TR
KE®, Thick > THET 3 RMERIHEEEC
EEShD LW —BEOERER, 2~3msec THET
3. Lal, EEilEEToBs, HEBHRLS
400msec BT T, SITRIBASHIEHEIC & 2 RIRE
ML BRI TR H 2. a bz, FEHRS
B HEESEE L TVv 3Rz, 1 EOMRERIE
Dbt 4~5HLEEVWERHOBI L L 3hT
Ve,

L7#s->7T, ST #HETAHERE, PREDS
BELE, BRI 1EORHBEECAELZTDS
Wk, TR L 2 HENSEEL TV A HREEND
20 SEOWETIE, MBHFEE L T2HED
TOFS v, ZOMEREELRwbDLE
2T &, HEFELE LTAY: TOFS iX, R TR
BahTwaRlEAETHS. £OEHE, 2Hz DF
ECEEHEEMASE T, RENREL TS
Zr, BHEECOHIMRICEERIIESZS L
BTEB L, HIREBERELLTHHIRE, B
HOEEYERETEAI L, 3o XHMEEREMO
FHRGEHEREL TR THHMBEORELHE
B HFTE 2O e Y THS. SEH, ZORIES
ErEAuzyS 1o08EHIR, ST OMEIzREYOK
BAOVER % KL, TOFR 3 ¥ 0O HBEERNDOR
WLFWLTV2ET 5 Bowman® < Standaert™ 0
BrBEr LT, RAKBEOHEKRNDOTELH
BI3-HTHH5.

RAKEED MEHESRCRZTRBEERAILL
Heixs <, BEERETERMMEL TR, Bk
HKo0 gD Ach ZEEY. B/EE B & UIE

it

EEDETHGENTVE. Z05 5, MREKS &
THARD Ach RREICNT 2 EREWRT 2 kL
LT, HERMNEBESDS. COFEEAVS
gk b, BIERBOHRB TS 0.5~1.0mV &
DEMELH B 2 & E2RBICEALIBUNERTE
BTLILNTESL. IR EMAMEREN (miniture
endplate potential, mepp) &>\, WA BL TR

1HzBEOHEETHET 2. RERC X VHELT2 2
s, mepp EHHERERD, S HEWICKRHE S h 3
B0 Ach 0k 3 RIFEMOELEEhTW 3. &Y
7 EOEET, WEKREKD S D Ach OBH BB L
72358 1 mepp DIEE HIRD T 2 28, BIRAFEYOIE
F5R A TR 1 mepp RIRIBE D T 2 8 EERE
gahrw. Ko7T, RAKBREORE LD,
mepp BED LS CET 2L EBRETHILT, #
BRAENDBE LRBE~OBE L 2RALTES2LD
ZLrmnTEL. Gissen 5203, AT VOBEMEET
SEARREWT, Ny v mepp KRIZTHELE
BLJ. ZOFER, 2% 0¥ i3 mepp OIRBLEE
B SN, EECREE2RIZE o0,
kb, Na gy rOERERTBAR, BRO Ach %
RETH B D L H|EL TS . Kennedy 570, v
b DRETRR R S A W T, mepp T AEE
DBRAFEROFETBEL TS, Thizkb L,
I—FAEEE LDV IATY, T—TLHBIVE
ANFYTINT VRBEAOERBELLDOTHY,
Er—FABEO DY Ry aT Ry ABRROAE
PRI EICLIEAT A LHWEL T 2. SEHOM
e, A Y Y EIYTINTYOBTRLORANKE
Y, VB QMBI T 2 1EA 2T 28R %
LoTwaZrsHEssIZENEZ., LL, NESY
By 7L UBEOBMIEERERRSNE,
. ZOERE LT, Kennedy s 3f0iznod Y
rIVIAS YOBEN, TAENISAHIVH
6.0% L, EFBRCHEATRIDEEBRETH), A
CEETORERTERTH AL I EICBRATAEE
Zens.

BB HSEE L 5 L, BEEMNRE R
ME7EC s N2 HRADHE R, WEERD ]
Hasisd Ach DBOBHC LB HDTHS. AchD
i AR+ 3 EEIC D T, Standaert 5% 3
AR B AR IR R D+ b U 7 4 (Na¥) F v
CALDOBESMEIT 2RO THS D bMELTY
5.1@b%,%@%$«@Nw@mAwm%éna
Zrick D, Ach DEERICLER T Y ¥ OWRERR
«@WDﬁ&ﬁﬂﬂén,mmmﬁé&ﬁmténé
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o, REEBSEY TE20TH2S riirTns. Kk
ARREEE D, Na* F v VAL BMEIT 3 2 L 2SRl A
NTEN?, KPFFRECBWT, BRAMEE»INZ 2 =
+T TOFR #EFE/Na ko nFEREL T, &
ABEEICL S Nat F v V2L OMEIBE L >N 3 .

BAREREL Z N EESTNEER L 26T 2 &,
HEVIRHMEROERAEBHTAZ LIE< LA
shTwi. FHEEXEAWEE™ iz, 1 MAC
(B0 FEIMBEERAZET, 50%0DE b 7138y
BEBRBICH L TRIEERE 2R3 B/NKE
&, minimum alveolar concentration) D/v1 ¥ ¥,
dTc @ ST-EDs %20~33% A&+, 1 MAC x>
INI VN0 BL S b G I hTwna ., &
BT, RARBEOHERBEORERE L LT MAC T
B/ —kr bRV, 25O & B
WHET2 28 TERW., Lal, KERTHL:
1%D/na g rid 1.3 MAC WYL, Zo#ETD
STEDwid 2> bu—nBEEDOFhiZ L D 36%RA L
7o 72, 1.2 MAC WY T 3 2%y 705 v
BOWTIRESRBEA LIz, ZORBRIE, ChEToRs
EEE-BLTwEEEZIS NG,

BEE GRS A RER, BTNERENLT
BET 2 H/MREICED Y, ThBVESS Lt TH
MEEDKRAB B I T3 LY Y AL 4 >
(Ca™) M E N2, KA Ca* BEOHKIZE-
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Abstract

It is widely known that volatile anesthetics enhance the potency of muscle relaxants. In this
study, the effects of halothane and enflurane on neuromuscular block, induced by vecuronium bro-
mide (VB) were examined in vitro. Isolated rat phrenic nerve-hemidiaphragm preparations were sus-
pended in baths filled with Krebs' solution, bubbled with a carrier £as (95% 02+ 5% COz) and kept at
37C by warmed water, The phrenic nerve was stimulated every 20 sec with supramaximal 0.2 msec
square wave impulses delivered in a train-of-four stimulation patterns at 2 Hz for 2 sec each. With
the above setup, the hei ght of the first twitch in each train (ST), and the ratio of the fourth twitch (T4)
to ST (train-of-four ratio, TOFR, T4/ST) were recorded. In the control group, only the carrier gas was
bubbled for 30 min, and VB was added to the bath using the cumulative dose method. In the
halothane and enflurane groups, 1% or 2% of the anesthetics were added in the carrier gas which was
bubbled into the bath through the vaporizers. After 30 min, VB was then added by the same method
as in the control group. A dose-response curve was obtained from each preparation, and ST-EDso and
ST-EDyo (concentrations of VB which depresses twitch height by 50% and 90%, respectively) were
compared between groups. ST-EDso and ST-EDso of the control group were 3.00%0.25 x2 g/ml (Mean
*8D) and 4.74+0.33 x g/mi, respectively. Those of the 1% halothane group decreased 63% and
72% of the control group (p<0.01), and those of the 2% halothane group to 43% and 39% (p<0.01).
Similarly, ST-EDso and ST-EDwo of the 1% enflurane group were 50% and 58% of the control group
(p<0.01), and those of the 2% enflurane group 35% and 39% (p<0.01). TOFR-EDso and TOFR-EDso
(concentration of VB which caused 50% and 90% decrease in TOFR) of the control group were 2.61
£0.25 4 g/ml and 2.01+0.38 4 g/ml, respectively. Those of the 1% halothane group decreased to



1112 g ol

63% and 67% of the control group (p<0.01), and those of the 2% halothane group to 37% and 43%
(p<0.01). Likewise, the TOFR-EDso and TOFR-EDw of the 1% enflurane group were 58% and 68%
of the control group (p<0.01), and those of the 2% enflurane group 42% and 49% (p<0.01). The
results indicate that halothane and enflurane enhance the neuromuscular block induced by VB, and
furthermore, suggest that the effects of volatile anesthetics might be mediated by both pre-and post-

synaptic inhibition.




