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Pancuronium bromide had originally been
shown by Buckett and Bonta in 1966 (1)
and by Buckett et al. (2) in 1968 to have a
nondepolarizing neuromuscular blocking ac-
tion similar to curare. This was confirmed by
Lewis et al. (3) in 1967. However, recently
Sohn and Aldrete (4) have suggested that
the drug mignt be acting presynaptically.
The purpose of this work was to test the
hypothesis that this agent did in fact act
presynaptically. If it does then it should
affect the acetylcholine release from the
nerve terminal.

Methods. Bioassay of acetylcholine. The
amount of acetylcholine released in the frog
sciatic nerve gastrocnemius muscle prepara-
tion was bioassayed on the guinea pig ileum
according to the method described by Gergis
et al. (5).

Pancuronium bromide was added to the
medium bathing the nerve muscle prepara-
tion in different concentrations and the
amount of acetylcholine released, with or
without nerve stimulation, was measured.

In another group of experiments, the effect
of tetrodotoxin, high magnesium, low calci-
um, and hemicholinium on pancuronium-
treated Tmerve muscle preparation was
studied. The first three agents were tested
without nerve stimulation, while with hemi-
cholinium the nerve was stimulated until
there was a 509 reduction in muscle twitch
height, then stimulation was stopped, and
pancuronium was added.

In all cases, two preparations were ob-
tained from each animal, one was tested for
the particular experimental procedure while

1 This investigation was supported by US. Public
Health Service Grants NS-1396 and NS-4431 and
U.S. Public Health Service Training Grant 5 TO1
GMO00141-11 and by the Department of Anesthesia
Trust Fund.
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Fic. 1. Effect of pancuronium on acetylcholine re-
lease from the frog sciatic nerve gastrocnemius mus-
cle preparation: values mean = SE, n = §,

$<.05.
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the other served as its control.

Statistics. For most comparisons Student’s
t test or analysis of variance was used (6). In
all cases the level of probability was p==.05.

Results. Pancuronium bromide in concen-
trations ranging from 0.003 to 0.1 pg/ml
produced a dose-related increase in the ace-
tylcholine release in the nonstimulated mus-
cle preparation (Fig. 1). There was no fur-
ther increase in the acetylcholine release
when the drug was added to the indirectly
stimulated muscle preparation. At these con-
centrations, there was no effect on the twitch
height, At concentrations of pancuronium
which produced muscle blockade, 1 and 5
pg/ml, there was a significant decrease
rather than an increase in the presynaptic
output of acetylcholine (Table I).

The pancuronium-induced acetylcholine
release was not affected by the addition of
tetrodotoxin or hemicholinium to the bathing
solution. It was, however, significantly re-
duced when the magnesium ion content was
increased or the calcium ion content was re-
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Fic. 2. Effect of various neuromuscular blocking agents on the pancuronium induced release of
acetylcholine: (A) tetrodotoxin, 0.1 wug/ml; (B) hemicholinium, 0.1 pg/ml; (C) calcium, 0.2
mmoles/liter in frog Ringer’s; (D) magnesium, 0.8 mmoles/liter in frog Ringer's; (—) pancuroni-
um; (- - -) pancuronium plus the blocking agent; values = mean =+ SE, n = 5, p<<.05.

TABLE I. Effect of High Concentrations of Pan-

curonium on Twitch Height and Acetylcholine Re-

lease from the Frog Sciatic Nerve Gastrocnemius
Mauscle.

Acetylcholine
content
(% of eontrol)

Pancuronium
cone (ug/ml)

Twitch height
(% of control)

1 84.2 + 4.4°
5 34+18

42.3 + 6.5
7.3 +3.1°

% Values — mean + SE, n = 5.
® Denotes significance from control, Student’s ¢
test, p < .05.

duced to one-fourth its original value (Fig.
2).

Discussion. In low concentrations, pan-
curonium produces a marked increase in the
presynaptic release of acetylcholine with no
effect on the twitch height. The mechanism
does not appear to be related to synthesis of
the transmitter cr to the nerve action poten-
tial since both tetrodotoxin and hemicholini-
um have no effect. In addition, nerve stimula-
tion is not even required for the action of the
drug. However, the entry of calcium into the

nerve terminal seems to be essential for this
action of the agent since the addition of high
magnesium or the reduction in the calcium
concentration of the bathing medium affects
the drug-induced release of acetylcholine.

In high concentrations, there is a concomi-
tant reduction in the release of acetylcholine
with muscle blockade. This would suggest a
presynaptic site of action for neuromuscular
blockade. This action is similar to that seen
with curare and gallamine (5).

In summary, pancuronium has a marked
effect on the presynaptic terminal. It releases
acetylcholine in low concentrations and
blocks the release in concentrations that pro-
duce muscle blockade. The mechanism by
which the drug can exert these two opposing
effects still remains to be elucidated.

The authors thank Mirs. Sharon Heintz and Mr.
L. R. Davies for technical assistance and Organon,
Inc. for supplying the pancuronium used in the
study.
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