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Neuromuscular Blocking and Vagolytic Effects of Atracurium, Cisatracurium,
and Mivacurium in the Anesthetized Cat

Mi Yong Choi, M.D., Yon Hee Shim, M.D.*, Yang-sik Shin M.D.*
Hee Koo Yoo, MD.", and Jong Jin Lee, M.D.*

Department of Ansthesiology, Jeseng Hospital, *Yonsei University College of Medicine
and THanyang University College of Medicinc

Background: Atracurium is a benzylisoquinolium nondepolarizing neuromuscular blocking drug. It
releases histamine upon the rapid administration of more than 2 X EDgs. Cisatracurium is about three
to four times more potent than atracurium, less likely to release histamine, and has weaker cardiovascular
or autonomic effects. Mivacurium releases histamine to about the same degree as atracurium at the
same dose. This study was undertaken to reevaluate the experimental model for the evaluation of effects
on the autonomic nervous system, and to determine the neuromuscular blocking profiles and the vagolytic
effects of atracurium, cisatracurium and mivacurium in cats.

Methods: Cats, either sex, anesthetized with pentobarbital, were used. Neuromuscular blocking effects
were assessed using the effects on the anterior tibialis muscle twitch evoked with supramaximal stimuli
(0.2 ms-duration, 0.1 Hz). Inhibition of the parasympathetic nervous system was assessed in response
to bradycardia to vagal nerve stimulation with ten-second trains of square-waves (0.5 ms-duration, 20
Hz). The dose-response curves for both neuromuscular blocking and vagolytic actions were determined
for each animal. The dose-response curves were constructed in cumulative fashion. The response for
vagal stimuli was measured two minute after each dosing. Vagal IDsp (The doses that produced 50%
inhibition of the response to vagus nerve stimulation) were determined.

Results: NMB EDys and NMB EDso, respectively, were 102.0 3 283 and 143.7 + 40.5 ug/kg for
atracurium, 81.4 + 13.3 and 110.7 + 18.8 pg/kg for cisatracurium, and 56.8 + 17.4 and 74.2 £ 25.0
ng/kg for mivacurium. Vagal IDso was 2,654 + 1,651 pgfkg for atracurium, 655 + 389 ug/kg for
cisatracurium, and 606 + 182 ug/kg for mivacurium. The vagal IDso/NMB EDygs and vagal IDsoy NMB
EDsy were 18.5 and 26.0 for atracurium, 5.9 and 8.1 for cisatracurium, and 8.2 and 10.7 for mivacurium,

Conclusions: Atracurium has a wider margin of safety only for vagal stimulation as compared with
cisatracurium and mivacurium. However, we couldn’t exclude that either sympathetic stimulation or
histamine release might contribute to heart rate. (Korean J Anesthesiol 2000; 38: 123~129)

Key Words: Neuromuscular relaxants: atracurium; cisatracurium; mivacurium. Parasympathetic ner-
vous system: vagus. Pharmacology: dose-response curve.
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Benzylisoquinoline#] 3}F¢ME-¢) atracurium-2 37} cho-
linesteraseol] 2%}t ester hydrolysisel] 2}&} <F 2737} ©j]
A5 YR w544 88 71390 Hofmann
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Asl5ia} cisatracuriumo] #Zel] ALY =dl ol
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AP Ao w)x}= oftFo) atrcuriumBrl A om his-
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Table 1. Arterial Blood Gas Analyses and Serum Electrolytes

pH PaCO; (mmHg) PaO; (mmHg) Na* (mEgL) K* (mEgL) Ca®* (mEqL)
Atracurium 735 + 004 289 + 27 98.1 £ 73 157.0 = 24 34 + 02 47 + 01
Cisatracurium 736 + 003 323 + 60 95.5 £ 10.1 1545 £ 23 32 £ 03 46 + 04
Mivacurium 735 & 004 321 + 50 953 + 106 1544 * 36 32 + 03 44 *+ 06
All values are expressed as mean X SD.
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Table 2. The Slopes and Intercepts of the Dose-response
Curves for the Neuromuscular Blocking Action
with Atracurium, Cisatracurium and Mivacurium

Slope Intercept
Atracurium 0.04 + 001 0.83 + 090
Cisatracurium 0.06 = 0.02 0.02 + 151
Mivacurium 0.11 + 0.04 —0.85 =+ 1.712

All values are expressed as mean + SD.

&3+ vagal IDso(R]
50% AAlse &

F4% AZoz

HE T
A

RE %S #HT £ EFEAE BA%w, & I
2] NMB EDso Y EDgs, 3| EX4 3§ T, ratio 59
2ol A3 FHHL unpaired ttestE B33 FY
FHellA Y 242 A bvZE ANOVA ¥
o5 wl@siqieh. Pgke] 0.05 wEkdl B¢ FAH 2
2 4% Aoz Begst
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Zb 79 WY vta B4 FAAA pHE 2R
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AT, Na', K' I G FEE 24 TN f8
Aol gl A AEFolH Na' F=7 AL
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Table 3. Neuromuscular Blocking Effective Doses of Atra-
curium, Cisatracurium and Mivacurium

Table 5. Median Vagal Inhibition Doses (Vagal IDso) with
Atracurium, Cisatracurium and Mivacurium

Effective dose (ug/kg)

Vagal IDso (ug/kg)

ED50 ED95
Atracurium 102.0 + 283 1437 £+ 405
Cisatracurium 814 + 133 110.7 * 188
Mivacurium 568 + 174 742 + 250

All values are expressed as mean * SD.

The EDso and EDyy are calculated from the dose-response
curves.

Table 4. The Recovery Indeces (RI) and Ts Ratios with
Atracurium, Cisatracurium and Mivacurium

Atracurium 2,654 *+ 1,651
Cisatracurium 655 + 389
Mivacurium 606 + 182

All values are expressed as mean * SD.
Vagal IDso refers to the dose at 50% depression of control
vagal response with vagal nerve stimulation.

Table 6. The Ratios of Vagal IDso/NMB EDgs and Vagal
IDso/NMB EDjsp with Atracurium, Cisatracurium
and Mivacurium

RI (min) T4 ratio
Atracurium 28 + 07 0.52 + 0.15
Cisatracurium 25 + 08 0.77 + 0.17
Mivacurium 24 + 0.8 049 + 0.13

All values are expressed as mean =+ SD.

The recovery index is measured as the time interval from
25% to 75% twitch-height, respectively.

T, ratio refers to the T4Ty ratio, at which T, twitch-height
recovered to 75% of the control twitch.

2] mivacurium NMB EDs; @ EDesy 717} 1020
+ 283 T 1437 + 405 ughkg 814 + 133 9
1107 + 188 pgkg A 568 + 174 9 742 + 250
ng/kgdd cl(Table 3).

7hz}e] 38|49 TadZo| 75% 3|29 Ty ra-
tiok= atracuriumel}A &= 77} 2.8 + 078 7 052 %
0.159131, cisatracuriumel] A &= 27k 2.5 + 0.8% |
0.77 + 0.17993, mivacuriumell A= Z}7F 24 + 08
w049 + 0.139cH(Table 4).

WA Aol U FH SRe FAolA
1@ 7}7}e] vagal IDsgd- atracuriumell A& 2,654 +
1,651 pg/kgdat, cisatracuriumol]l A& 655 + 389 ug/kg
g on], mivacuriumoll A= 606 + 182 pg/kgdlrh
(Table 5).

7t7ke] FolghAloll4] Fo)gt HFEFNMB EDys
E2 EDspTt vagal IDswo2}e] BlE, & IDso/EDss I
IDso/EDso S 2F7Z} atracurinmol] & 18.5 3 26.09H, ci-

satracuriumol] A= 5.9 2l 8.1ull &l mivacuriumell

Vagal IDso Vagal IDsu

/NMB EDys /NMB EDsg
Atracurium 18.5 26.0
Cisatracurium 59 8.1
Mivacurium 8.2 10.7

Vagal IDsg refers to the dose at 50% depression of control
vagal response with vagal nerve stimulation.

The EDso and EDys are calculated from the dose-response
curves.

A= 8.2 9 10789 cH(Table 6).
I 1

2 ATE nofolg WA ool 2ol Aol
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ot 2A4% AAE odgUrh. Wastila Eol” benzyli-
soquinoliumA| 4 ¢} 7} Folghka7} AWRA L2L-E
bt & Qe £%S AU AT AYelA,
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