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Comparison of Pharmacokinetic Affinity of Various Non-depolarizing Neuromuscular Blocking
Agents in the Isolated Forearm.

Sung Keun Lee, M.D,, Yong Sup Jeon, M.D., Jun Suk Ahn, M.D.,, Kyung Ho Hwang, M.D., Wook Park,
and Sung Yell Kim, M.D.
Department of Anesthesiology, Soonchunhyang University, School of Medicine, Seoul, Korea

It is well known that the plasma concentration is important in determining the rate of recovery
from neuromuscular block. However, nondepolarizing neuromuscular blockade are retained at the
neuromuscular junction and are not readily displaced in response of changes in plasma drug
concentration, for instance. the neuromuscular block induced by mivacurium appears to considerably
outlast the theoretical plasma half-life of the drug and is continued long after the plasma level has
fallen to subparalytic levels due to rapid metabolism by pseudocholinesterase. It has been
suggested that although plasma concentration may be the key determinant of recovery from
neuromuscular block, recovery will depend upon the dissociation from the affinity of drug in the
effect compartment and not upon its plasma concentration.

In an attempt to confirm these evidences, we have investigated the response of changes in
neuromuscular block after releasing tourniquet at 50% twitch depression using the isolated forearm
experiment with various neuromuscular blocking agents. The results of this study demonstrated the
further increase of block after early tourniquet release in the isolated forarm in all agents; 66+ 14%
in vecuronium, 90:+9% in atracurium, 92+7% in pancuronium, and 73+18% in mivacurium.

Conclusively, the further block continued to increase in spite of the negligible plasma drug
concentration after early tourniquet release may be caused by more in affinity of drugs in binding
sites than plasma drug concentration. Therfore, it is evident that both the affinity of drug to the
receptor and the plasma drug concentration have influenced on the recovery from the
neuromuscular block.
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Tio] 50%Z2 JAHAUE of FHdE & F T8
HAY odMEolE vecuronium® B 16£65%,
mivacurium® %9$ 14+8.1%, atracurium®] 3¢ 5
150%, 223 pancuronium® 7% 413.1%=A
AF TiY F71YAE  vecuronium 66+14.0%,

Table 1. Demographic Data

Group (n)  Sex (m/f) Age (years) Body weight (kg)
Vecuronium (5) 3/2 Bt 74 6+ 62
Atracurium (7) 4/3 43+ 146 63+ 30
Pancuronium (7) 5/ 2 31+129 59+120
Mivacurium (8) 5/3 3M4+127 63+12.1

Values except sex column are mean=+SD.
m : male, f : female
There are no significant differences among the groups.
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(Table 2, Fig. 1, 2).
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Table 2. T\ Changes by Tourniquet Deflation at 50%
T: Depression after Injection to Isolated Forearm
Vein of Vecuronium 8 ng/kg, Mivacurium 15 pg/kg,
Atracurium 40 Hg /kg, and Pancuronium 10 ug/kg

Group (n)  Td(%) Tmax(%) Td-Tmax/Td(%) R.Kmin)
Vecuronium (8) -48+34 1665 66x140 84127
Mivacurium (8) 52+44 14%81  73%179 115%25
Atracurium  (7) 51%63 5450  90* 90 139%22
Pancuronium (7) 48+42 4+31 92+ 71 181143

Values are meantSD.

T, : first twitch height of train-of-four response.
Td: T at deflation of tourniquet.

Tmax : maximal depressionof T after deflation of toruniquet.
R.L : recovery index.
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Fig. 1. Changes in twitch height (T\) after tourniquet
release at 0% T, depression. Each symbol and
bracket represents the mean* SD.
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Fig. 2. Comparison of maximal twitch depression after
tourniquet deflation(Tmax) with pre-deflation twitch
height(Td) in various muscle relaxants. Values are
mean =+ SD.
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Fig. 3. Relationship between further Ti depression
after tourniquet deflation, (Td-Tmax)/Td, and recovery
index, Rl
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