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The Effects of Acute Hepatic Failure by Galactosamine on
Mivacurium-induced Neuromuscular Blockade in the Cats

Soon Yul Kim, M.D., Cheon Goung Kim, M.D., Hyun Kyo Lim, M.D.
and Kyung Bong Yoon, M.D.

Department of Anesthesiology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background: Though the mivacurium is the short acting nondepolarizing neuromuscular blocking
agent, the action duration of it is not prospected in condition of hepatic failure owing to its being
metabolized by serum cholinesterase and other esterase produced in liver. The purpose of this study is
to evaluate neuromuscular effect of the mivacurium in cats with acute hepatic failure.

Methods: Six cats administrated only mivacurium are the control group, and six cats with acute hepatic
failure by galactosamine hydrochloride are the experimental group. The force of the anterior tibialis
muscle in response to supramaximal common peroneal nerve stimulations were recorded, the time
intervals from mivacurium administration to attain 100% twitch depression (onset time), from mivacurium
administration to recovery of 25% twitch tension(duration) and from 25% to 75% of twitch recovery
(recovery index) were compared between the control group and the experimental group.

Results: In experimental group, SGOT and SGPT prior to administration of galatosamine were 28.8
5.6(TU/.) and 43.0%7.9(IU/L), respectively, SGOT and SGPT in acute hepatic failure were 5004.0
8113.2(TU/L) and 3763.0 X 5416.4(IU/L), respectively, and there were significant differences between the
control group and the experimental group. The action duration{47.6*18.0(min)} and the recovery
time{7.713.7(min)} of mivacurium in the experimental group were more prolonged than the action
duration{21.9 1+ 5.0(min)} and the recovery time{4.4+0.7(min)} of mivacurium in the control group.

Conclusions: These results indicate that the hepatic failure can prolong the action duration and the
recovery index of mivacurium, but the other factors affecting the action of mivacurinm must be studied.
(Korean J Anesthesiol 1998; 34: 266 —272)

Key Words: Neuromuscular Relaxants: mivacurium. Liver: acute hepatic failure. Toxicity: hepatic;
galactosamine hydrochloride.
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Mivacurium chloride(BW B1090U)< <¢IMuofjA <
A3 ojA=o]AH quaternary amino alcohol (com-
pound D3} dicarboxylic acid(compound II)2] thAMAF
=% U= oj#EY AAA sy
¥4 cholinesteraseE AHg3tm, APRINE pH 74,
L% 37ColA succinylcholine?] 88% w2 ¥x)
cholinesteraseol] oj#l Ral=l: Roz waFc

Mivacuriom-2  bis-benzylisoquinolinium diester com-
poundg] H|GEFA Lo|shAlol] &3], 2HER&A
7+ succinylcholine®] 2ul}, atracurium3} vecuronium
9] 33~50% FEZ w|GEFA Zo|uAF 3 B
£ AgAZE Yepla®, w8 g7 A
FAlell A, HEFold s FHA L] glo
22 A ARREAL] ool {834 A48
4 ddx BEasa 9l

ey Mivacuriume] A ZhellA] MAEE ¥
2] cholinesterase Y o§&] AL Eoll o4 g
WA Heg, 747159 AeA] mivacuriume] o)t
232 dlGAZES AR Hold 5 3ol ¥Ae
kel HEE A/ 5 qUrt.

B A¥L2 45 AYEEdA g fidsie
ol ol Agd fSid A4 FA d5E
galactosamine hydrochloride(Sigma®, Mo, US.A)E
golollA] Foste] ANHezE FARTAE ¢
& ¥ mivacurium®] Folgt 2HE-S Hrhaigirt.

CHat 9 WY

2.2~3.8 kg9 ¢4 A 2%o] 12vfe] F 6ule]
£ dzF0HLE, YA 6ulel galactosamine
425 mM/kge] $%& AY 187 ol Mol ATt
F4 FAe] A% AP R,
Aol &l 3ol galactosamine FFH ol
W17 A8t €A cholinestrases WA FAs
galactosamine & A 18X]7F AoF AL APs}
Aot

okF B, ketamine hydrochloride 20 mg/kg® &
Fate] AAA & F, #Z FFol| 200G Angiocath®
o2 AWSE X33, 01% pentobarbital sodium

30 mgg A FT 50 miol] 34 F, 3 mg/ke/hr
o FUEEE vlHE FAANFRA T FoAE
A AAlsld

718 AR 98 7182 AN 3.0~40 mm
WEe ZldEe st $EE 37]7)(Ugobasile
Co.,Comerio-Varese, Italy)g& o|g3ld ti7|rta2z
3 #7110 mkg, THESFE E9F 20~3032
ZATEE AFo2H FTuY oligi Hte]
30~40 mmHgE FA3=F At

GEFUE A8 & AAAYE =¥ e
AgrE AT, $Y¢ n2ist sA9 g
FAAZeH, A 2 249 WA A
HFAEE ez AL H, AZ NHESY
Esto] o3 W37 (Grass, Quincy, Mass, U.S.A)
E ¥ polygraph(Gould 5900, Gould Co, U.S.A.)l]
AgH ez 71§33, A AY BAE¢ A7 Jle
pads} Q7| E o]Bslo] AL EE 36~37T 7M7)
o] FAset

Mivacurium AFA, HAA#7] 1 -7 HPY4
HE dotir] 9 FHY AP E A,
A &4, BUN, creatinine, ¥ cholinesterase-& ¥
$B PASHAE SHsheich

Zol% B1E 9, $5 AT ARE LAYE
o 2U8E Adsn AR £ A 24T
(silver electrode) S A X|sto] A7 227 (Grass,
Quincy, Mass, U.S.A)oll €A3}5L 0.1 Hzo| frequen-
cy®} 0.2 msec?] duration® £ supramaximal square
wave impulse§ A<&H o2 AFsigc).

4 529 AFTY A¢ delekn 2 B
B2 Grass® FT-10 force displacement transducerel] <
Aol AFoz AW AFFEE polygraphol] 71§
st

TdFo] PAEY s19kelelle] EDyse] Sellgl
225 ug/kg& AF ¥ ALLHAL, F_AGA 7,
3 EATE FHHA.

oluf], ZEUHAZE FEFYNA FAZo] 0, &
< HU= HAE w7t FEAEARL Lol
0, &2 Hulz Ad wiiE di=xe) 25% 3%
g di7}x], EAFe TdFo] =X 25% 3
£y g Fe 75%2 2 d7tA ARgH ez i

EE A HEXNLEFEIAANEZ EAHAL
EAIR AL excel(microsoft, U.S.A.)2] unpaired T-test
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E olgsislen, FAYH [4L p<0.05414
el g3l
F-| U

Mivacurium A3 2 A9l ML, Auvt, FFE5AUYG
52 d=F3 d"FAoldl FAYTH §A% Ae]
+ e} Av, YFEUghe izl 4
215.0£23.3(bpm), 151.5+10.8(mmHg), APFNA Z
z}, 186.0+33.9(bpm), 133.0+19.4(mmH)2 ZH4A-s}¢]
t}(Table 1).

A3 71 33 -delollA pH, base excess, HCOs & o
ZFolld z}z}h, 7391004, —3.9313.69(mM/L), 21.50
+2.58(mM/L)yol 5, A% 74z}, 7.30+0.13, —9.43%

Table 1. Body Temperature, Heart Rate, Mean Arterial

Pressure
Group BT(C) HR(beats/mean) MAP(mmHg)
1 36.8+0.5 2150+23.3 151.5£10.8
44 36.6+04 186.0%x33.9 133.0+194

All values are expressed as mean+ SD. Group I and I
represent the control and the experiment groups, res-
pectively. BT, body temperature; HR, heart rate; MAP,
mean arterial pressure,

4.11(mM/L), 1628+248(mM/L)E ZAI%H %t
Hilsl giglen], PaCOvy Wl&FollA 32.01+4.65
(mmHg), AQTANA 30.21=624mmHg) = 7HA31%]
ARk BAEHEQ 9 /1A ck(Table 2).

AMNAYeE FF Aol Rt W= glon 4
gagre] F492 Q3 sodiumo] =Tl 155.6
+2.8(mEq), AGPFNA 151.0+3.7mEQ)E 7 ¥
Al velged FAEH o= giick(Table 3).

71573 A0 AYFL galactosamine F-o H o]
£ SGOT 9 SGPT7} 2}z, 28.8+5.6(IUML), 43.0+79
(UML), SAZFL 478:+1320UML), 47.7+1780UL)E
vehd, 4933 =T SGPTE: FAIRE 2
ol7} gisieyt SGOTE FAYH Xeol& Hgir
(Table 4).

Galactosamine o34 184)7F At¥e] SGOT
gl SGPT: 5004.0+81132(0IUML), 3763.0+5416.4(TU/L)
2 di=2Fell vs FARH Qegle 44€ J=
Wew, "% cholinesterase:= galactosamine %o & oj
vl Foqg Foll ozt AR A% R
FAAEQ] f4E din dz2FAE duige
Wik glsich(Table 4).

o8t #8204 mivacurium®] EDgs9] Sulf 82l
225 pglkg AFY F ABLHALLE dzFA4
61.7+£17.2(&2), AYTFA 77313022 Ho8
Hite fglew, AEAL 9 HEAFE dzFol

Table 2. Acid-Base Status

Group pH PaCO(mmHg) BE(mM/L) HCO3 (mM/L)
I 7.3910.04 32.01%£4.65 ~3.931+3.69 21.50*=2.58
i} 7.30+0.13° 30.21%£6.24 ~9.43%4.11 1628 +2.48"
All values are expressed as mean* SD. BE, base excess. Group I and II are same as shown in Table 1. *: p<0.05
vs group L '
Table 3. Serum Electrolytes
Group Na K Ca"” cl
1 155.6+2.8 3.18+0.24 1.02+0.17 120.5+2.6
)1} 151.0+3.7 2.65+0.39 0.71%+0.18 120.8+4.8

All values are expressed as mean+SD(mM/L). Group I and II are same as shown in Table 1.
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Table 4. SGOT, SGPT and Cholinesterase

Group SGOT(IU/L) SGPT(IU/L) Cholinestrase(TU/L.)
I 478%132 477+17.8 980.2+128.8
i} 288+56 43.0%7.9 1033.5+223.6
(5004.0+811322)" (3763.0+5416.4)" (833.51+261.6)

All values are expressed as mean SD. SGOT, serum glutamic oxaloacetic transaminase. SGPT, serum glutamic pyruvic
transaminase. Group I and II are same as shown in Table 1. (hepatic enzyme levels of galactosamine-induced hepatic

failure) *: p<0.05 vs group L

Table 5. The Onset Time, Duration, Recovery Index of
Mivacurium 5x EDos

Group Onset(sec) Duration(min) RI(min)
I 617172 219+50 4.4+07
I 77.3+30.7 476+180° 7.7x37

All values are expressed as meantSD. RI, recovery
index. Group I and II are same as shown in Table 1. The
onset is indicated to the time from injection to the
maximum twitch depression, and the duration is indicated
the time from the maximum twitch depression to the
recovery 25% twitch and the recovery index is indicated
the time from. the recovery 25% twitch to the recovery
75% twitch spontaneously. *: p<0.05 vs group L

A Zbzh 21.9+5.0(8), 44107(3), AHTANA 7z
47.6+18.0(8), 77E37(H)E EAILH $o% =
7}& R gl cH(Table 5).

e} &

Mivacurium®] AR A4 Vel Baaiql
¥ cholinesterasey> 2 7oAl A=A mz
247159 Asty mivacuriom Fo] 28 AR
F 9 Zisel 43 HolA Jv BAHAE
mivacurium AH8-A] 2417 5l 3 EA7HE o3t
7l 9% + I+

B AYe galactosamined Foidte] UHFHoE
F4 EAE FUS 3%olE HFLE mivacu-
rium®] &A1k} 3 EA ¢ Hrbsg s el
WA AgFolA FAHA dzFo v AT
Aoz 9% AFAE dch(Table 5).

F4 R3E AT dHezE 4AE A
$8AY & slnH 4€Q) ponocaval shuntE A
£ 4 o B AddAe vzd axe] A
A ZHEA 9 EEA 4F AYEEA e
€ Fisted @el A8xolx ¥l galactosamine
g A&

o] %Al vlnd =9 HAdH ZHH4 =By
24 425 mM/kgs] &Fo 2 AutHolw H
Ql ZHAES sljol) %t AT} oAHH A7
Yolub Zlo] EAoluy, &t o] <FAlol] &gt 7+
A e gxRARRAF g ABE kS 2
e n|AA e Ao BaHojAm gt

a2 ZRA FLE HY A2 carbon tetra-
chioride7} Qledl o} AlE HEAES A #HFF
€ doz & JUx 2FEed ubgal portocaval
shunte Foja iAol QAHQ Al o&
gy g oAy Aol E 2AY F genz’
EAY o] RARE Fidlokste Hfole
galactosamineo) 714 A% okAlet & +

utd oz A%k HER WA AdakAl 9 A
Ao 715 &7t AsE 4 glew, F renin
substrate?] FAE Hold & U TG T2
3lo] Z}A e &4 BUN, creatinine?] At ZH|E
4 gle’?, B AgeAe ATl BFEUgt

B Ayt dzFol wistel tha "olAe Ay

< sled BAEA fo% wHIte JEhRA g
9k31, BUN, creatinine®] wW3l% A¥HF3 dzFat
9] fo% Aol ARt

BlitzerE3} SegredoS'"% galactosamine 4.25 mMjkg
fFo g sofolojAl A F4 H YF creatinines] F
7t dEsdevd AVse A FgE ekl
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AEE oY B sqir).

A7) BEHE SolgF gl d3g viXE
A% shiZ Funk$ e mfololAl AgA 4
7] Wisrlt Fo|tA|e] FRoll g vH, AVF
& vecuroniumol] sl Feo]%g <3} A7l A}
Y AFE Zo)RE A= xFHIL ks
iAo A ez gr1FA e kel vl
Ralo] FAe] AEy AFoME B9 A4
Bl7b FUbgcha sl o), FolshAle] A Fe) of
gg vjFde e AYANEFHL pH 713, base
excess —17.1 mM/L A X2}l A3 AZdlA AAE
uhgoll 33 F7) A 1 o)H e 3 Ak
7] H3tellAe & 4L FA gk sl

GencarelliE V5. QAo A AAY AFNAE F
A% A7 2F(hypocapnia)e TAEE F7t Al
71 FHY 947 A S (hypercapnia) & QA EH-E
ZEADE Baste] Funk$ P9 AFet wisg A
& BEglov) Gencarelli®] F4-2 3 EA$= g
ATt Aol GEgg A A geda siled,
o|E% ko]l A atracurium3} vecuroniume] Aked
71 ETHNA Folage HilE HasiwA
Funk$'? %8 Gencarelli%V% wli7}AZ 244
7 3 EA ol & ¢S vAA gt sl

¥ AgalA A7 dele dzFolA pH(7.39
+0.04), base excess(—3.93+3.69 mM/L)2 AHAHFE
£ vehd whol] AYFol: pH(73010.13), base
excess (—9.4314.11 mM/L)E A43g vehin] di=
Foll vlsl gullE Xol(Table 2)8 Heo]aglAjut,
pH 7.13, base excess —17.1 mM/L AX2) A4 A=
AN AR whSol FeE Frhe FunkE Ve B
ol TAFE B Agoidel gy EFYe
mivacurium®] ZolLe] Z+ F7He] wlielEs &
AgE vlXA geoelzl AaRr)

Blitzer5$%& 34v}2] §HH oz EUYY E7 S
A| galactosamine® 4.25 mM/kg—g 7§ 3k =] Jeht
= SGOTY A4e
F AL B} soul, 18X)7h, 22417, 244174 Xl‘d#—oﬂ
T A1 ZA AR SefellA 8ullnbAl Fo) slgl A,
2okl 2047 olujoll 18ulelE 21~27X|7F Ao]
of £ Aoz Ruzon £ 9ol 7tz
ZollA} 7k3] AHhepatic necrosis)] =2|-& Fsixict.

E AgoAs AdFel &b ovlel mokolE

ol 9lo] galactosamine-$ A 18X| 7ol 4 Z ot 2v0f
gl AYAd Zga InjelE AYEFE £Low
A AEL outelellA AHE Pl ed, YT
oll4] SGOT, SGPT A3}t galactosamine A FHole
z}7}, 28.8+5.6(IUJL), 43.0+7.9(IU/L)e| 3L, 1847} 7
&= 7+Z}, 5004.0+8113.2(TUL), 3763.0+5416.4
(IUL)Z 58 9004 2008 o]4 RAF A wlal =
7he ok4-g Mof Blitzer'599) ode} FAR AR
£ Jelgich

olzidt SGOT, SGPTY FHY 7
samine®] ZHARE slafel] 913t Fo|e,
wtAg) FAZ 7HEs o]

B Agol|A galactosamined Foi&7]H U AQT
siefel7l dlzF ofoldl] Hld} SGOTE FAIEA
ol SoJat xpol: E_OI.:_ QA AP Z(SGOT< 40)
g FA wWolUAlE ¢ glow, Ei SGPTE 4
4 d=2E 4°]°ﬂ FAEH F940 gle
Aog Hol ¥ F Aol 7759l UFH Aol
S Ao 7Fsl 3, galactosamine o] ¥ 184]
Zrol Ayt A¥Fe] SGOT, SGPTY: BlitzerS$99] o
T+ ATl wel d4doz HEAe] AR Al
gh3 Zrsiedch

A4 5-Re] AT APTFNA dl=Fl v
cholinesterase’} vha7t 4 ZAYE Holx Qe
Y A Qulde w3l JehdA e A
& cholinesterase] HA7} 73 A7 ot 3 Fo
334 Aztet AR, YUbHQA cholinesterase 7}
&E A olFo AR o2 wAsI] aFelg?,
370e] U4 ol AAI AYEEMN cis-
trans, trans-trans, cis<cis o|AMF FA=Eo] glaw,
trans-trans ©]4) A= mivacurinm 3}4HE-9] 52~62%A
X, cis-trans o] A M 34~40%A %, cis-cis ojAAE
4-8%B =2 E¥so] Yx 7z NRAE AAE
AR 3 O,

Maehr 572 s18F0)ollA] mivacurium 2} ol ANE
2] EDys 371 trans-transoll 4] 42+3 pg/kg, cis-trans
oAl A 45£3 pgkgQlul Hbslod, ciscisellAE o & F
oldAle] 1389 1HxQ] 592 mgfkgeta B utg)
2, 4§ mefololA FH Lk Ayl 9
3 mivacurium®] EDgst= 44.717.3 pglkg® HI1s}9)
o0, ol% RF 19ko]ollA mivacurium® EDes
7HE A2 vy fefog Hauslm Qepg B

galacto-
4 2RA

e

l'

Mivacurium--
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Aol A E Fiofo]ollX EDys §FE 45 ugkgo B
ARste] E A4S AYHA

mivacurium EDos 5uQ] 225 pg/kge] Wg &%2
AFsle] LA HEATE BHsded, 2
olft HEEFA TolRA: AFT HYR ¥
Boll glol A2 Gl oA FEe] ¥ F
2 gQlo] sH, g2 & oA FEQ w4
o] 5 2eog 2g3t7] el

Zolsk A-GollA] EDes9] S £ 225 ugfkg
F F ASURAAALL dBTNA 61.7E17.2(R),
AYFollA 7731307(F)E FA% Wi U,
cholinesteraset= ] Zol] vl3] AGFNA LuitA
ZastAE GAAT FEAR 9 HEAFE d=
ToNA ZHzE 21.915.0(8), 4410.7(3), AHTNA
247} 47.6£18.0(8), 77+37()0e. 2 EAIRY {9
% F7HE E3ick(Table 5).

SavareseS"-& ©hx] ®A) cholinesterase activity 7}
4gto 2 mivacurium®] F-§-A|7tel] & G2 v
AA gkort mivacurume] cATHAH oA e
g 2QTel SeAL, THE esterasecll Sl )
£ WAl AgA7ke] A8 ¢ A€ 54
A, CookT™E 99 Zho]4] ghajellA] ZholAlA
o] Z+E-A Aelolixl ¥AH cholinesterase activity$}
mivacurium® 2ZH-&X]7Hg A3 A3, mivacuriume)
A4AZ o HEATE 4Fs uide FUME
vehfar glevt, 84 cholinesterase activity$} &
TAE s Bx st

¥ AN E F4 Al F4 zmokelodly
B4 kel®rt ¥A cholinesterases] oJwigly: 7
&€ YPAT mivacurium®] A7 9 HEAF
© A2l u Al FoM Aoz Hol, 4] dF
AsEs §AS & & YA

Savarese 5”3} CookE?-L mivacuriume] tA#A
ollA 8 cholinesterase o]9Jol|E o8] QUALFo| T
4% Aelan FAsa gen, ¥ ATAE ¥4
cholinesterase®?} 3} mivacuriume] =H-8-X) 7+
BRS¢l dgste ALE ulFo] Hol ZHie
£ & QA7E mivacurium®] tiAEA o] Pl
o] ohdsl 22 HojAnh

B AYIAE Eel wide] TolR FEARS
Fd gqez vEY] fdl JFEFlAE ALY
T U B FE T AYE AW, =

3 mokole] ¥©A cholinesterase?t Aol HA
cholinesterase®}i= Zle]7l glenz B g An
7} AgolAl FYsA HE "ok ¥ 5+ dAY,
B Age] A7} SavareseT e @7 A7 Y Cook
509 A7 ARE Fdsel B, 2RA Bl
A mivacurium®] Zo|g Z&A|ze] ARE + U
< 29% & gt

AgHoz 77150l A" 2 viHA miva-
curium §-32] AL AFsA iFel ol ¥ A
olw, 8ka} LA Folt Fele] FEE HuE 4
# AP Ad A AXE T8¢ AS5HY B
otk 3, H3] EAH Ao A$R}F vpH Al
mivacurium®] AM§-& ©]& AlF3A Aok ¥ A
o2 Agsdg.
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