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The comparisons for the sensitivity to rocuronium among facial
nerve dominated orbicularis oris muscle and

gastrocnemius muscle in rats

ZHOU Ru-yuan', WU Gan-tong’>, WANG Hao?, LI Shao-ging' , CHEN Lian-hua'’
(' Department o f Anesthesiology s Eye Ear Nose & Throat Hospital s Fudan University , Shanghai 200031, China ;
> Functional Lab , Shanghai Medical College , Fudan University , Shanghai 200032, China)

[ Abstract ] Objective To compare the inhibitory effect of non-depolarizing muscle relaxant
rocuronium on evoked electromyogram (EEMG) for isolated normal or injured facial nerve dominated
orbicularis oris or gastrocnemius muscle in rats. Methods The right facial nerve injury was induced
by the method of trunk crushing. The normal and injured side orbicularis oris and normal gastrocnemius
muscle strips were isolated and perfused. The electric stimulation evoked muscular tension amplitude
(MTA) was recorded. The changes of MTA from the three groups of strips under different
concentrations of rocuromiun were observed and expressed by the percentage of muscular tension
amplitude inhibition (MTAIY%). Results Increased MTAI% of the three groups of strips was
detected after rocuronium incubation in a dose-dependent manner. Under different concentration of
recuronium,the MTAI% of the gastrocnemius was higher than the MTAI% of orbicularis oris muscle
(P<C0.05). But no statistically significant difference was found between normal or injuried facial nerve
dominated orbicularis oris.  Conclusions Facial nerve dominated orbicularis oris is less sensitive to
rocuronium than the gastrocnemius. There is no difference in the sensitivity to rocuronium between
normal and injuried facial nerve dominated orbicularis oris.
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Injuried facial nerve dominated orbicularis oris
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Fig 1 The muscular tension amplitude curve under different
rocuronium concentration by indirect
stimulation at 2 Hz,0. 2 ms
A:No rocuronium incubation; B-E : The muscular tension amplitude
curve under 2. 5 pg/mL,5 pg/mL, 7.5 pg/mL and 10 pg/mL

concentrations of rocuronium respectively
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Fig 2 The dose-response relationship between the percentage
of muscular tension amplitude inhibition (MTAI% )

and rocuronium concentration
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Tab 1 The comparisons of MTA and MTAI% between normal and injuried facial nerve dominated

orbicularis oris under different concentrations of recuronium (n=10)
Group 0 2.5 pg/mL 5 pg/mL 7.5 pg/mL 10 pg/mL
al facial MTA(mV) 1.86+0.59¢
1 normal facial nerve 0.20£0.122  0.32£0.112  0.44£0.09%  0.55%0.10?
dominated orbicularis oris MTAIY 0
injuried facial MTA(mV) 1.35+0. 45
1 lm]urlec %Cn n.erve‘ 0.20£0,08® 0.36£0.11® 0.50£0.09® 0.58+0.082
dominated orbicularis oris MTAIY% 0

' P<<0.01,MTA Group [I compared with group [ ; @ P>0.05,MTAI% group [l compared with group [ .® The SD value was high

because the facial nerve injuried model was not for quantitative analysis on injury level
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3 RETEMSARKESLRE (HELE,10X20)

Fig 3 The pathologic examination for normal and injuried facial nerve tissues by HE staining under oil immersion objective(10X20)

A:Normal facial nerve; B: Facial nerve injury with vacuolar degeneration in Schwann Cells, morphological changing in myelin sheath, RBC

gathering in myelin sheath gap and interspersed neural stem fibre fracture
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Fig 4 The pathologic examination for facial nerve tissues under transmission electron microscopy( X4 000)

D

A': Normal facial nerve,myelin sheath is complete,normal Schwann Cell; B: Vacuolar degeneration can be seen ;C:Myelin sheath is uncomplete,

vacuolar degeneration can be seen; D:Axon Staining is uneven,Schwann Cells morphologically change

CHE M JIL) S5k 3 A A JILAA 245 (0 PR IR e ) ) AR 22
S o SRR SR S RO X EIR B AR TR L B A
T 08 JE i UL 7K g 49 W 52 400 ) R ) SR T B e
JUU S DT At A 52 B 22 56 4 1 PRI K40 o il PR |
{3 4 > B 31 3% (train of four stimulation, TOF)
SRR R 22 LAAF5 1 40 oA AT JUL UL 547 228 Al ok i)
S5 A L PA) BEL v R 2 B LA TOF i 52 bR B AR
F18) e JB A it 28 SE £ - 8 JUL Iy JULAS 2 B o gl J2 Sh
Je il 222 BEL i P T AN R 4 S Wt TG Pt 28 L AR 2

DRI A S 30 45 2R A 1 PR 8 SCAE T FTAR I H AR LA
FEE R TOF i, 4fi J00 v b 22 1) ot 22 L4 K BHL o 7
JEE - DATI 8 8 oK e Jr 8 169 /0 o JUL R L5 T ot 22 s 00 e
s A Z IR P . T A MIT AT g A A A s LA
2500 B AR AR AT A A - R 2k R DUAR T AL
AN TR EBASEAS [R] WL 255K 1 i PR JBR B 7 58 - B 5 5 1
A WURA REEE o o7 B4 Dy T 4 22 5 37 DR IE T2 R o i
i BRI AN PR AP T DU R 5 0 0 LR ) 7
R0 0 ) DB 9+ AR 0 P A Ak R R



190 HHAWEFRBD 2009 43 H.36(2)
RS R . JE ) U T A2 AL Sk AR S L DN T S S I R JRR

Mg FEEMG B I R 0 FH 28 56, R Ai 1+ 22 )
B SZ 40038 B 465 A T A R R TG A AR A el 8 o [T A
Ay R — 8 T B P 27 1 A R ) Y ) 2% A
T, 5 &Y B R & A L H FEEMG J ) B
Tl (L9 / 5 M 0 ) 5% 32 0 1 e JULPA 25 1 X 2R B
HH R ol T BT R L A S TE B R OK - LR T
5 0E H TP 22 SCIRC A A L JULGS 25 2 R S 7 ) A
TR 25 RSB A5 ) A L JUL AL 5K ) B e RE Ak
CE AR o L 55 2 e B 25 T ULk g AR g 4
il AR B 5 O L TE R 2 S X — ST
51l PR 2 50 AN ARAT o A S 56 THT et 22451 43 7% A AR Sz A
P2 T S AR DGR R H B ) o ARG A 2 2R 450405 )
7 TG B R AR A P R A0 PR AL
R B2 B A S 38 S 1) ) S 2 A A A
A R 2 5405 110 2 B B O R R Y g S R AT AE
H T AR 250 5K B0 2 2 P A0 A Y T AR Y Y
JUL 26 b Iy T 2 by A A ot 22 o L, R SRR AR ol 2 i el
25 511 5 VA A7 14 ol 2 088 SO T R A N o 5 2 2
MR T3 I R W) i T E— 2D B ST UGIE 5 L Ah B
KB r) EEMG [ ] BE 52 1) 2 Fh b 22 i I R
R R T o 5 R ST 8 2R 11 2% S 0 A T A4
% I LALSK g I W5 A Al 7 %50 1E % MR 5 K B
T A 22 SR AR FEEMG 0 56 At {8 9/ AH A 45
S WAt 453 00 F1 46 T L FEEMG W 0 52 45 58 s /) R
P43 55 1 T A2 S0 R TR B R e
PETCH 22 e o Pl T A S 0 T A 2 400 A Y Oy E
52403 + T A BE A e 4SS 40 408 0 e J3E i LA 45 £ I L 5K
R e 5 {0 K (R I BB

Ibebunjo 451 £ 1 AE ] 45 71 &2t LA 24 £
FAT e UL TR L8 UL B AL i B i UL B B
LS AL A I 35 & LA AL, & BRDLALS 24 /Y 2 250
Y £y i) 1) 5 UL EF 4 R T G, 5 R L R A T AR
(cross-sectional area, CSA) [~ ) £ Bt iH #f 32 14
(acetylcholine receptors, AChR) %t H., Hl AChR/
CSA A%,k AChR/CSA a] DL 2157 F i bl
AN TR) L PR X AE 25 4% A6 LR 25 B B0 PE . FRTIkG S DA
28 WU Sk 9 K - R T T8 Pt 28 SIE 19 JUL PR R4 o
28 3CTE B9 JIL P X LA 24 50U 22 S i PIL R 2 — MM
ik — 2L BF T [ A

S50 < TH PR 28 SCTC Y 1 A LA AR 25 4% Ak LA
245 % 2R YL i 1) SRR I T B MR el 2 ST 1 HE i UL
77 3 At 22 S 80 3 IUAE 1E 55 A 495 T80 il 28 SIS Ay L
PIIE] . A S22 R A B T il R F AR Sh 5 NMB £

o it WUALS 0 TR o 28 W 300 e 5 2% AP 22 1) ) ~F 7

2 £ x M

[ 1] Goldbrunner RH,Schlake HP,Milewski C,et al. Quantitative
parameters of intraoperativeelectromyography predict facial
nerve outcomes for vestibular schwannoma surgery [ J].
Neurosurgery-2000,46:1 140 — 1 148,

(2] EIES HMESMRA SN & B F 5 -8k k5 sk
#.2004,11(3) :137 — 138.

[ 3] Wymore ML,Eisele JH. Differential effects of d-tubocurarine
on inspiratory muxcle and two peripheral muscle groups in
anesthetized man[ ] ]. Anesthesiology.1978,48(5) :360 — 362.

[ 4] Kizilay A, Aladag 1, Cokkeser Y. et al. Effects of partial
neuromuscularblockade on facial nerve monitorization in
otologic surgery[J]. Acta Otolaryngol ,2003,123:321 — 324,

[5] %Rz BB, olm B, 45, A% a) # ) i B-30 58 T A i b 28 1
T2 L) ] 16 R FF 5B o AR 4 &, 1999,13(11) 1490 — 492,

[ 6] Igarashi M, Iwasaki H. Mechanism of the differential
sensitivity in the rat adductor and abductor laryngeal muscles
to a non-depolarizing neuromuscular blocker [ J ]. British
Journal of Anaesthesia ,1995,75:339 — 343.

[ 7] Hemmerling TM, Schmidt J, Hanusa C, et a/. Simultaneous
determination of neuromuscular block at the larynx,
diaphragm, adductor pollicis, orbicularis oculi and corrugator
supercilii muscles[J]. Br J Anaesth ,2000,85:856 — 860.

87 padt, BRBHAEEAE. 2 FE 15 4 of HRR 5 It JUL A 40F AT JUL I R 24 3% 2%
R[] Bk M6 R E 5 A 4 T 42 5 4 &, 2006,12(6) ;478
= 480.

90 FEgam, £/NAR, BT S5 IR BT P 22 150 50 B 14 ik ) B v
FALT]. f#30 % 4 &.2005,28(1) .82 — 83.

L10] SN ATOE A B RA 55, K G B4 P 10 o 28 451 5% 11 i 2
MERFRL)] AR P B E S % &,1999,13(1) :4 - 7.

[11] Serra CSM, Oliveira AC. Cisatracurium: myographical and
electrophysiological studies in the isolated rat muscle [ J].
Fundam Clin Pharmacol ,2006,20:291 — 298,

[12] i BE—WE BRI AR, 55, S B AR AT #2535 & L
52 ;A5 i 28 UL A BEL 0 2R 8 TR A9 AR OGP LT DL o B ik B 2 4
&,2008,28(11):965 — 968.

(131 & F . 7, 5. Bl iy 2R e ok B4 RE TR 1 #2200 i
ST, & B e S A 2 & .2006,02:137 — 141,

[14] TIbebunjo C,Srikant CB,Donati F. Duration of succinylcholine
and vecuronium blockade but not potency correlates with the
ratio of endplate size to fibre size in seven muscles in the goat
[J]. Can ] Anaesth ,1996,43(5 Pt 1) ;485 — 494

[15] Ibebunjo C,Srikant CB,Donati F. Morphological correlates of
the differential responses of muscles to vecuronium[]J]. Br J

Anaesth 11999,83(2) ;284 — 291,

CICRE H 3 2008 — 06 — 303 G4« 3k 9%





