Potentiations of Inhalation Anesthetics on
Neuromuscular Block Induced by Pancuronium
Bromide
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Bk Sy 7 u= AOBHMEER IS 5
BRE A FRELEE D IR R

SIRAEEFRHE: » REFRE (EE  NLER—%8)
7 & = B
(ER: 3 &118 6 B3

WAFRETHEA Y 7L R 7MLy Y BERSBEEHMERTH 2 RM/ ST a=y
(pancuronium bromide, PB) O HEER c RIETHE X DLW TERBCRE L. HH L
Sprague-Dawley %7 v b OERBEMEHELS %, 95% 0.£ 5% CO.0F ¥ ) 7—#F ATl s ¢
E7 V7 ABOFICEE L. BRAMEE® M\ T, MRS ICKIEIE 0. 2msec, FIBEE 2Hz ©
4ESGEA LRIEE 12sec BIZNA . 4 EEGFHKEO 1ZHOBIMERICOE X (single twitch
tension, ST) BL U 1 BH L 4 FEHOHIMOE E DL, 4 #ERIGH (train-of-four ratio, TOFR) # i
BELE. ¥v ) 7—VACBARBEEZMAZOE (¥ bo—L 8, n=8), 1V 7 VLY EMAR
BAYINLLUEE, n=24) BIFERI VU Y EIMZALEE (X700 U8B, n=24) O 3FTIT
vo. MAREEE SN2 LB, 0.58/MHAEAEE (minimum alveolar concentration, MAC), 1.0
MAC 8 & U 1.5MAC ORBEIDWT &SI 3BTz, FEFEEF >0 T PB ORRIRERTL
W, BohAERGHE LD ST 250%8 L V0% IMElT2 PBOBETH S ST-EDu B L U
ST-EDy K7z, EEICL T, TOFR %250% 8 L U'90% M43 2 PB OEEThH 5 TOFR-EDy 8 &
' TOFR-EDy 2K 7:. ZO#EHR, ST-EDpiza > hu— BT 2.78+0.09x M (mean+SD) T#H
D, 0.5MAC, 1.0MAC, BXU'15MACOA Y 7V Y BEETREAZFh Iy bo—LBE068%, 45%
BLUBYTH-7. 0.5MAC, 1.0OMAC BIXULSMACR7 VL Y BETIRZAZNTI%, 52% B &
V9% THot. WTHOBRAKEE D, BERERIC STEDs 2ET €% (P<0.01) 2%, 1.0
MAC 8L U 1.5MAC Ti}, 41 V7L »WEBIREVEERLZ. ST-EDg iz B0 TH AKROERL
mEhi. TOFREDw!IX, 2> bu— VBT 2.20£0.094 M, 0.5MAC, 1.0MAC 8 X Uf1.5MAC 4
VINVIETERERIY b u—AEEDT6%, 56%B L 41%TH o7z, 0.5MAC, 1.0MAC ¥ &
UV 1.5MAC v R7AM LV BETRENFNI Y bu — LEED84%, 58U B L UP45% TH o7z
TOFR-EDy b FEOFER %2R L, TOFR 22V T L 2 DORAMEBIEEREHCERCET S ¢
2 (p<0.01). £72, TRTOEAT ST » TOFR OMEIEOEIREMR 2 ROLLBEL:. ZORKE, |
RERIBRARMELZML S Z LICL DEFANETEEHL, ST OIZI)BEIFIENE I LT E
Nz DEDERIDAV 7LL Yy EwR7 AL PB OFMEER* BEMRERICHEEL, Z0fF
BRAYVILLYyDOANBNZ EFRENT. 7, BAKEER, MEBEREBLIUEROVTHICY
ERAT 25, RIR2 SO RHEANT2ERANL VBV D EEZ SN,

Key words isoflurane, sevoflurane, pancuronium bromide, end-plate

Abbreviations: AchR, acetylcholine receptor; MAC, minimum alveolar concentration
mepp, miniature end-plate potential; PB, pancuronium bromide; PTP, post-tetanc
potentiation ; ST, single twitch tension ; ST-EDs, concentration of PB on 50% depression of




ML HE VAR IR D12 P B2 9 IR A RS o0 2 2 1129

EHE O T ACBRARRERIE DS, FEB AN A e
OEBZBEREHRICHBT I i I<mentn
300 ZFOERAEEOBF IO LTI, PREERRD
ME°, HRERPEIEA~OEBEER, MEoz bz
Ly HRBESHAOATORM 2 EHL DY
OBETFERTHS.

B, BEETEHF LA DY bR ARRRE & |
TAY 7NV YBIUTERZ VL Y SBRIGH S it
Ul Wihd, BARERE L L CENL S E
ZTBY, SBEAShTW b0 LEZ NS, iy
ona s ALBRAREIE L FE$, -0 2 # b IEBSE
HHMEEOEREHEB L UVER T2 2 L 1, Bk
WizdlennTwad. L, 41V 70v vk EaE
HRHMEE L OMEFRORE IS b, 1
TN DNTIE, RIZPRERFEF IO,

BitEE O MR ESHOERAOIEL LT, BHE
EEGRBO—D2TH % 4 BERIEH (train-of-four
ratio, TOFR) HTLEBEMISMZ D & s h, 2~y
oA FTHITRD ZENTELMER HEL LTE
H&nTwa. &6 TOFR i3, BHIUERIE (single
twitch tension, ST) b RIFICEIETE 2 L W3 AT H
ERATH.

SE, v OMBEMEHEAEE, 02
DRAREEIRBH R IR A B DS T AL 8
fb/¢> 7 @ = 4 (pancuronium bromide, PB) o &5
BERCRIZTREIZO>WT, ST 2 5002 TOFR @
IEIE 2R L 7.

HES L UHE

. XBHE (K1)

A5 250~350g D * A D Sprague-Dawley % J v
LVER 2 EOMBBARIEA R ER L, ZHE95%
0. 5% CO.DBREN A S 150ml O F & CRF
SEITCHOBIEY L 7 AW 100ml FIZEBLL. )
K, ThZhOMBEOM &%+ SBH TS5 2+ v
TRV —LEEL, BEEORBTHRE PSR
Ta—%— TB-61IT (HANE, B » %% CE
U7, BRRREEARAR IS, WIS 8RR S i i
SEEOF LB CEEL 7. BBEOLHIFES I
Ml0g L L. BRKLLTHOREL Y v 7 2%
DRI NaCl 113.0, KC1 4.7, CaCl 1.4,
KHPO,1.2, MgSO0, 0.9,, NaHCO,25.0, 7 F v ¥

1.5mM THh 3.

II. RBEF%
BELRIMEEE 1 SEN-TI03 (AARE) 8L UT 4 Y
V=% SS302] (BANE) %L, MEEMARICHL
TI2B4 i RIS T 0. 2msec DA FEBKE
P& RIMUEEE 2Hz T 4 EEEE L TN 7. - ORI
Lo TRONIERMGENL2ZAENE AV 77
AP-601G (HZE) THIBL, &Y 257 PM-6300
(E$%%)%%wfﬁ%%ﬁbt.&B,%%%%&
ERIDIRS A 20g 1ot 2 AR IR &b 5B L
o, BB SHIOBAE Te £ L, 4 EEEEHE
DI BHOBNEREO®BE% TL LT, 2hkb
ST HIBIEE (Te~T1)/Tcx100 2 K. &7, T &
ABEOBEINMOES T4 X v TOFR & &
(T1-T4)/T1X100 %K 7.

I. PB AV IhLrs8LtFeETLLyEni

HER

1. PiEEER
FHERELT, 95% 0,£5% CO,0%+ )7 #
ADHEMINEELERBERTO 4 BRI OV TER
BRI % SIRRAGLER L. AV 7Ly (B4 F R
PER)BLUERTZAL Y (NE, BHE) 00,58/

Stimulating electrode To transducer

Plastic cover

Modified Krabs'

solution

Double wall organ bath
Phrenic nerve-

hemidiaphragm

Plastic frame with hook

<437 C water

Fig.1. Experimental setup. A phrenic nerve-
hemidiaphragm preparation of rat was suspend-
ed in double walled glass organ bath filled with
modified Krebs' solution. The solution was
kept at 37°C by circulating warmed water from
a thermatically controlled water bath and
bubbled with a mixture of 95% O, and 5%CO0.
through a needle at the bottom of the bath.

ST; ST-EDw, concentration of PB on 90% depression of ST; TOFR, train-of-four ratio ;
TOFR-EDy, concentration of PB on 50% depression of TOFR; TOFR-EDw, concentration of
PB on 90% depression of TOFR ; VB, vecuronium bromide
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FIEP ¥ E (minimum alveolar concentration, MAC),
1.0MAC, 1.5MAC QR BE 2 (ML 2 EHREP T
A, 2hZ7h 48R >» THRRRD % 3 FH
EERL 7.

2. KEBR

HE XY b o— L 0=8), 0.5bMACA Y 7V
v# (n=8), 1.0MAC 4 Y 7 vV 8 (n=8), 1.5
MAC 4 V7 L v n=8) 84 U 0.5MAC €K7
VL vE (n=8), 1.0MAC X7 v v V8 (n=8),
1.5MAC € R 7LV V8 n=8) D TEEL L. TR
TOERT, fEL-MECEGERVERENT,
BESASGIREcERE R L. £/, TXTO
BB WT PBIck 2 RNRIGREHRL o8&, HHE
PR, BUF» V7T RADAZRASET ST E
LU TOFR »HIELEREHT L. ERETHER
o ST » PB #5870 ST DEDR0%LL LB L 2w
EARRA L T2

1) av bo—nE

¥y U 7HADBH THFDE ¥ o BT O R
BHEAREELL. MBREMFRANOESHBIC L -
THHKENIEENNEET 5D 2HEL DT, EREIE
M~ PB O RBEHRES2Tho>7. FREWLZRIR
ENEELEELD 851 3F%I ST 2o UK
TOFR 2FEL . #DER»S, HFROEFIZB T
PHERIGHEERD, Zh kb ST OMKIE50%
r % 2B (concentration of PB on 50% depression
of ST, ST-EDx) 5 & U*90% & %2 % #@ & (concentrat-
ion of PB on 90% depression of ST, ST-EDw) %3k &
7z. TOFR OM&IE > W»wT Ak L T, TOFR®
M BEH3509% & 72 3 B (concentration of PB on 50%

P

depression of TOFR, TOFR-EDs) 8 & Uf90% & 7z 2
¥ B (concentration of PB on 909% depression of
TOFR, TOFR-EDy) %k 7z.

2) AV IR

2y ba— ARt FRRCHERIEEHE L, B
DERBRADPEE LA TEF Y VT AT AEAY 7
Wy vy DEFAKEERTH S Forawick (A7 I AT 4 %
N, BE) 2Efse, SBEOAVILLV U ERE
RIC30HEIsEA L Tffls /. 2005 PBOE
BBEESEHBL, 20RBRES W BRRIGHE,
5, FNFNOBEE D ST-EDy & ST-EDy, BLU
TOFR-EDs, £ TOFR-EDy 23K 7.

3) R AL B

AV 7NV B ERBRICBRHRDIEEL RS
T, R T7 LV rOBERKIEFETH S Sevotec 3
(BOC health care, Steeton, England) % Fi\», KEE
D R7 Vv EIOFERBEMANCHA S HIfs ¢
7oDb PB 2 REBELL. TOKRLVERCL
T, ST-EDy & ST-EDy, 8 & ¥ TOFR-EDy &
TOFR-EDy 3R 72

V. BAKEEDBE

AVIRLVYBITER7 VL Y DBER, EBE
PICHRAT 2ERICY > 7V v 7L, MEBAAE=
F— (7a~vBERIE, BN B OERNCHE
L, ERPERREBEEMEFTs LI TLL.

V. HEtERNE

FRHEBO I b O— VBB X UEBEORAMRE
G ERBOLEE, ME0H s t REERV.
PB O i3 #E % RV SERO AR KGR
BAN2FFICLDKRDI. ST-EDy & ST-EDy, B &

Table 1. The values of single twitch tension (ST) before and after administration
of various concentrations of isoflurane and sevoflurane

Value of ST (mean#SD, g)

Anesthetic Concentration Nurr}ber
administered (MACY) ot Before 3hr after
preparations  ,qministration  administration

None (control) 4 25.8+1.0 25.1+3.0

Isoflurane 0.5 4 28.243.7 25.0+6.2
1.0 4 26.0£5.1 25.0£3.9
1.5 4 28.0£6.2 26.8+5.0

Sevoflurane 0.5 4 30.1+4.8 27.9+3.5
1.0 4 31.6+3.9 28.6£2.6
1.5 4 31.97.7 28.5+5.1

No significant differences were seen between the values before and after

administration in each group.
a), minimum alveolar concentration
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tf TOFR-EDx & TOFR-EDo D 5+ I FH5{E + 484

(B2 (mean+SD) £ b > TRL 7. BEEEOMED R L

BEEHE I, ST ETT2 5725 2 T Scheffs I. FHER

BIC kB HEBT X 2172572, ST & TOFR® Fr )T HRADATHEFIE ¥ BT, FIBBHE
MEEORRERIIR/N 2 FEEZRLCRD . BB EIBFEIBT ST cEERESRED R h o7z, 7
EHROEE YR OBMECEMEO v t REEZ AL FrUVT7HARAVINLVYHEOEERTLL Y %
. TR b s BUTORBREL > THEEEHD & mzcfamaeBETbuTFho MACRBWTH R
HELI. ARREEEECTINAT L (9N 3T ST BB =2

Table 2. The effect of various concentrations of isoflurane and sevoflurane on ST-EDs

and. ST-EDg

Anesthetic Concentration Nugr}ber ST-EDg ¥ ST-EDg ¥

administered MAQC) preparations (mean=£SD, u M) (mean=+SD, ¢ M)

None (control) 8 2.7840.09 3.69+0.14

Isoflurane 0.5 8 1.88+0.24* 2.671+0.28%
1.0 8 1.26+0.10% 1.8640.29%4
1.5 8 0.93£0.06*a* 1.33£0.10*4+

Sevoflurane 0.5 8 2.04+0.35* 2.90+0.45**
1.0 8 1.4540.16* 2.25+0.38*+
1.5 8 1.080.12*4+ 1.5840.22*4+

a), Concentration of PB on 50% depression of ST.

b), Concentration of PB on 90% depression of ST.

%, Significantly different (p<0.01) from control group.

A, Significantly different (p<0.01) from 0.5 MAC group in each anesthetic.
+, Significantly different (p<0.01) from 1.0 MAC group in each anesthetic.

- ¢° l - l 218 i wl
0 H N ” b M

Time after administration of isofiurane (min)

Fig.2. Diagrammatic illustrations of the effect of pancuronium bromide (PB) on
the muscle twitch response bubbling with 1.0MAC isoflurane. PB was added
after a stable response to a train-of-four stimulation with isoflurane was obtained.
Cumulative concentrations of PB are indicated above arrows. Upper tracing (a)
represents single twitch tension (ST, the height of the first response) and lower
tracing (b) represents the height of the fourth response (T,). Twitch height
returned rapidly to more than 809% of control after washout of PB and isoflurane.
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drhot (F1).

. % KB

RENrERRERE2EACRELL (F2). BRE
Eizkbh ST 8L TOFR 0EFTHASNSB. 4
GRS L ARBOBINEE L LEA LD SIS
BMEZEL7-0BRO PB O®REE{TR o708, T/RT
OEATERCEL BRI IRMEBL a2 o7,

1. ST CRETRAKBEORE (£2)

1) a»ru—E

avtruo—NVEIZEBT S PB O STEDy &
ST-EDyld, 2N FH2.78+£0.094 M £ 3.69+0.14
M Th-ot:.

2) AV IV UE

ST-EDs & ST-EDg ik, 0.5MAC T1.88+0.244
M £2.67+0.28x4 M, 1.0MAC T1.26+0.10x M &
1.86+0.29x4 M, 1.5MAC T0.93%0.06. M &£ 1.33
+0.10uM Thot:. THbbB, ST-EDw & ST-
EDwid, RO MACIZBWLTH Y ba— LRI
WL TEELXETERLE (p<0.0]). £k, 1V 7
My PBIzE 3 ST MGl E 2 BEKERCEER
R L 72 (p<0.01).

3) xRT VL UEE

ST-EDg & ST-EDw %, 0.5MAC T2.04+0.354
M £2.90+0.444 M, 1.0MAC T1.45£0.16x M &
2.25+0.38x M, 1.5MAC T1.08+0.124 M &1.58
+0.22yM Thotz. TbB, ST-EDy & ST-
EDgld, WFNO MAC w8V TH I ¥ b u—VEHC
WNLTEEZETE2RL: (p<0.01). 72, ¥R7
MU vk, PBick 3 ST oil#lE 2 BEREECE

BICHE®m L7 (p<0.0D).

2. TOFR o RiZTRAMBEOLE (K3)

1) avro—uE

ay bu— LR85 TOFR-EDy & TOFR.
EDw i, 2.20£0.094M & 2.90£0.072 M T
7.

2) AVINV B

TOFR-EDs, & TOFR-EDg id, 0.5MAC T 1.68+
0.164 M £2.20+0.23u M, 1.0MAC T 1.24+0.08
uM r1.60+0.18¢4 M, 1.5MAC T 0.91+0.054 M
£ 1.204£0.13um THo'z. T4bbH TOFR-EDG:
TOFR-EDg %, $_XTHD MAC OBWZBWTav}
O— VB HREBICEWERR LR (p<0.01). &
7z, ST L%, TOFR OMHEIZDVWTH4 VY70
Ly RBERERCERELERE T L (9<0.01).

3) X7 B

TOFR-EDs & TOFR-EDg 1%, 0.5MAC T 1.84%

0.204M £2.41+0.25 M, 1.0MAC T1.27+0.09
uM E1.74%+0.14u M, 1.5MAC T 1.00£0.092 M
¥1.3320.16u M ThHoiz. Thbb, TOFR-EDg &
TOFR-EDg i3, T_TD MAC OFiZB8WTaY b
O— VBT EEREEICEVCERRLR (p<0.01). %
7z, ST :[#, TOFR OiMEIE W >WTHER7 N
Ly RBEAELRCEREEBMERZRLL <
0.01).

3. AV TNV YERRT AL Y OBMEREER
D8
AVINLYEXERTILLYOEBEZBITS
ST-EDs, & TOFR-EDg, %l L /2. ST-EDwiZ 20T

Table 3. The effect of various concentrations of isoflurane and sevoflurane on TOFR-EDso

and TOFR-EDg

Anesthetic Concentration N“{.“fbe‘ TOFR-EDx * TOFR-EDy ¥
administered MAQ) preparations (mean+SD, 4 M) (mean+SD, u M)
None (control) 8 2.20%£0.09 2.90+£0.07
Isoflurane 0.5 8 1.68+0.16** 2.2040.23**
1.0 8 1.241+0.08*4 1.600.18%4
1.5 8 0.91£0.05%4* 1.2040.13%4*
Sevoflurane 0.5 8 1.84+0,20% 2.414+0.25**
1.0 8 1.2740,09%4 1.74+£0.14%
1.5 8 1.00£0.09%4* 1.33£0.16%4*

a), Concentration of PB on 50% depression of TOFR.
b), Concentration of PB on 90% depression of TOFR.
%, Significantly different (p<<0.01) from control group.
A, Significantly different (p<0.01) from 0.5 MAC group in each anesthetic.
+, Significantly different (p<<0.01) from 1.0 MAC group in each anesthetic.
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i, 1.0OMAC &1.5MAC TRAVIZNVL v EEre R
IV VEOBORCERLE (p<0.05) #8Ro 1
», 0.5MAC TREEBLETCRZ» o7 (3)
TOFR-EDg ic DWW T®, 1.56MAC TiZ4 V7L >
BOAFBEBICEMBER2RL 72 (p<0.05) #%, 0.5
MAC £1.0MAC TIREBEZETIR o (K4).

4. ST & TOFR O#NFIEOEBEMEBRI RIFT 1V
INLYBLITER I LL B

1) AV 7nLr gt

AVINL Y OEBEOEIIDVWT, #hFh ST
L TOFR OMIEIEOHBGE c @REREs R, o>
PO—NBEE RS L. FOERTATO MAC
BT ST & TOFR OMGIE I I13H E 2t R

2.0f
s |
2 L
8 I *
2 10}
'_'_ L
(%3] L

0 1 n 1 i
0 0.5 1.0 15

MAC

Fig.3. The effect of various concentrations of
inhalation anesthetics on ST-EDs, values for
pancuronium. M, isoflurane group ; @, sevoflu-
rane group. *, significantly different from
isoflurane group (p<0.05)

. 2.0r
S L
3 -
g -
] o L]
¢ 1.0}
o L
0 L
}- -
0 1 1 A Il
0 0.5 1.0 1.5

MAC
Fig.4. The effect of various concentration of
inhalation anesthetics on TOFR-EDs, values for
pancuronium. @, isoflurane group : @, sevoflu-
rane group. ¥, significantly different from
isoflurane group (p<0.05).

S5ni: (85). 7, AREROESI1.0MAC 25
g (p<0.05), WFno MAC BB WTH I Y b
O—LEELOMIEERRER L o0, I 20wT
i, 0.5MAC 2B 23 ho MAC OBEICB VT H 3
MU BEOMEEBERERRD. AV I
YERSLILBEOERERE, 7 oA BOEE
EROETENFEITRE T2 Z L SRR S hie.

2) eRTNL R

LRV OEBEORICOWT, 2hEh ST
& TOFR OMIGIEOHEBEGK L BRESE R, o
YhbOo—RLEBRHE L. ZOBRTTO
MAC 28> T ST & TOFR Q441 E 7135 & 7% HIE9
BHhohs (6) 7, HREKOESZEZVFRD
MAC oBizBwThay bo—LBroficEEx
Elarolk. YIFIZD0LTI1.OMAC ks, w
NOMACOBE BT ar bo—LBErOMicE
BLErRol. 2R70L v BEL-ROERE
B, 2¥ b o—-VEORBRESOEFRANETBE
T5IEDTRBENS.

100

4
/
9 ///
< 80 '/
o
w
© 60
ke
C
O 40
(7]
[72]
o
& 20
a
O N N N
0 80 100

Depression of ST (%)

Fig.5. Correlation between the depressions of ST
and TOFR in control group and /or isoflurane
group. , control ; the regression equation
is Y=1.03X+35.16 (p<0.001, n=33). «----- ,
0.5MAC isoflurane ; the regressin equation is
Y=110X+6.60 (p<0.001, n=25). ————
1.0OMAC isoflurane ; the regression equation is
Y=140X-1567 (p<0.001, n=26). ——-—,1.5
MAC isoflurane; the regression equation is
Y=111X-1.36 (p<0.001, n=28). Regression
lines did not differ in slope of isoflurane except
1.OMAC (p<0.05) compared with control group.
Intercepts were significantly lower with isoflur-
ane (p<0.05) except 0.5MAC compared with
control group.
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% %=

KT, BMAFEE - PB OMHAER2BRET
2Miz ST & TOFR % f\ie. BRI, ot
EBEOMBORTZ S - L bEXRKRFETHS. I
DHEEFBLAESRAMEBSEEL 25 . MER
Bz EDHRED, —EOEEERET SN BHE
DESHEEIX 2~3msec TEIET 24, ZHIZH
3 MRk TO Ca* OBBIR L IR E, <K
BB REELAVES, IEORECHL
4~5PDLEEMERBOBOBHEL b Ty
We hso T, BIERGE R 2581, £ITH
WOBERKE LD R 5HLE, BEIRIL
W EOMBEB O TRIEEMAS ZEFLY. K
Wi, JEFERBoREe L2 e LT, T1
FHMNERG*ERCRBRL T3 b0EZLON
2. BB AT B SR E I RED TOFR 13, BEDH
Bk k2 RIGOT TS EMEELFHESEL s
TWn5Y, Zhi, 2Hz & 3 EHEERIBIC X 2 IRIED
REOGEL R 2 FET, 1 EOMMECIREEDY

100

80
60
40

20}

Depression of TOFR (%)

0 20 40 60 80 100
Depression of ST (%)
Fig.6. Correlation between the depressions of ST
and TOFR in control group and/or sevoflurane
group. ,control; the regressin equation
is Y=1.03X+35.16 (p<0.001, n=33).

-, 0.5MAC sevoflurane; the regression
equation is Y=1.21X+1.33 (p<0.00-

1, n=29). = , 1.0OMAC sevoflurane ; the
regression equation is Y=1.02X+1044 (p<
0.001, n=31). ———, L.5MAC sevoflurane ; the

regression equatin is Y=1.10X+0.34 (p<0.001,
n=33). Regression lines did not differ in slope
of sevoflurane compared with control group.
Intercepts were significantly lower with sevoflu-
rane (p<0.05) except 1.0OMAC compared with
control group.

PN

T2, EEVEOBER T 2T & i ot
e A~5RETRIBEILET 2 Z L 2FALEY
DOTH 5. 4E TOFR % ST IR THV-ER
&, TOFR 28 ST X W BEMIB LT LW S Ficinz
T, ST BEHEO7FLa ) »REME (acetylchol
ine recepter, AchR) ~D{EH 2 KM T 2D IZL T,
TOFR WHHERR» D7 £ F Va3V Y H %Kik
TH2rvhbhTwdzHTHEY.

B AR BRI BB ERRH2 Z ik k<M
nTWw3. 2OMFE L LT, Ngai 5 iR ARKRESL
SRrohiRiE, L CEHOS Y > T A RS LHIR
BHEOEHZREL, FREREROMEERHHE
OXZFERTHLLEHE L. LarL, RAKEE
HREpESTCEEER T LI RELEITL
3. Gissen &9, H LA DLBERE THELLE
VW, #/N$ 4R B (miniature end-plate potential,
mepp) RHEL, Nk ORIKICE T 5ERERY
L. 2D#ER, 2%/ ut ik mepp ODHEEEEL
EEZVHODFBEERCED E® LI LD, A
O YREROT2F L) e T 2EEEEET
XEBZDTHAD LML, Kars &%, WEOE
KEALTZ—FVOHMBEERICDLTREL,
mepp DIRBOET LEROT2F N3 ) VIIHT 3
BEUOET 2D, ZOERE, ve7ry—~0
FrFLa) YORBEICLoThHe &8s Nat
AVF I I VAQEKEI—FABET S Z LIER
LTWwWaOTHAI BT WE., ZhizHL,
Pommak® it » 2 OMERERS 2 A\, 4 7 raxf
PRRERRE BB 7 I X ARBEBEO REEED
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Potentiations of Inhalation Anesthetics on Neuromuscular Block Induced by Pancuronium
Bromide Eiji Nuriya, Department of Anesthesiology & Intensive Care Medicine, School of
Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 100, 1128 — 1139 (1991)
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Abstract

The influence of isoflurane and sevoflurane on neuromuscular block, induced by pancuronium
bromide (PB) were investigated in vitro using Sprague-Dawley rat phrenic nervehemidiaphragm
preparations. The preparation was suspended in modified Krebs' solution aerated with mixture gas of
95% Oz and 5% COz. The phrenic nerve was stimulated by a train-of-four supramaximal square
wave impulses of 0.2 msec duration at 2Hz every 12 second. Single twitch tension (ST) which is at
the height of the first response, and train-of-four ratio (TOFR) which is a ratio of the fourth to first
twitch height, were measured. The preparations were suspended in the solutions aerated with the gas
mixture containing no anesthetic (control group, n=8), isoflurane (isoflurane group, n=24), or
sevoflurane (sevoflurane group, n=24). Each anesthetic group was divided into three subgroups
according to the concentrations corresponding to 0.5, 1.0, and 1.5 minimum alveolar concentration
(MAC). The concentrations of PB causing 50% and 90% depression of ST (ST-EDso and ST-EDso)
and TOFR (TOFR-EDso and TOFR-EDg) were determined in each preparation by the dose response
curve based on a cumulative dose response method. Values of ST-EDso in the isoflurane group were
68, 45 and 33% of that (2.17 =0.09 M, mean *SD) in the control group at 0.5, 1.0 and 1.5 MAC,
respectively (p<0.01 vs. control). Similarly, the values in the sevoflurane group were 73, 52 and 39%
at0.5, 1.0 and 1.5 MAC, respectively (p<0.01 vs. control). Although both anesthetics reduced dose-
dependently ST-EDso, the values in the isoflurane group at 1.0 MAC and 1.SMAC were significantly
lower than those in the sevoflurane group (p<0.05). Similar results were also obtained in ST-EDso
between both anesthetics. Values of TOFR-EDso in the isoflurane group were 76, 56, and 41% of that
(220 £0.09 M) in the control at 0.5, 1.0 and 1.5 MAC, respectively. Similarly, the values of the
sevoflurane group were 84, 58 and 45% at 0.5, 1.0 and 1.5 MAC, respectively. The findings on
TOFR-EDso were similar to the above. Thus, both anesthetics also reduced dose-dependently and
significantly TOFR (p<0.01). In addition, the regression line between the depression percentages of
ST and TOFR shifted toward the right, when both anesthetics were added. This means that the
degree of depression in ST became greater than that in TOFR. These data suggest that isoflurane and
sevoflurane potentiate significantly the neuromuscular block induced by pancuronium. The potentiat-
ing effect of isoflurane is stronger than that of sevoflurane in this model. These results indicate that
the site of action of the these anesthetics might be at both a pre- and post-synaptic site at the neuro-
muscular junction, and the influence might be stronger at post-synaptic site.



