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The impact of neuromuscular blocking agents on central nervous system

UEZONO, SHOICHI

3,900,000

We examined the effect of neuromuscular blocking agent injected into the lateral
ventricle on depth of anesthesia with volatile anesthetic in rats. The tail clamps were applied after the
microinjection of pancuronium under isoflurane anesthesia, and their responses (movement or
immobilization) were determined.

Pancuronium given into the lateral ventricle significantly increased the rate of occurrence of
immobilization even at the dose of 5% of intravenous ED95 for neuromuscular blockade. It shows that
pancuronium in the cerebrospinal fluid enhances the depth of anesthesia with isoflurane. This finding
suggests that neuromuscular blocking agents even with intravenous injection might affect the depth of
anesthesia with volatile anesthetics in clinical settings, and their effects might contribute delayed
emergence from anesthesia or postoperative complications.
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Table1 Dose ratio and rate of occurrence of immobilization

Dose injected into the lateral ventricle
| ()
Dose ratio to the intravenous ED95
for twitch suppression

0 1 2 6 10

0.00 0.01 | 0.02 | 0.05 | 0.08

Rate of occurrence of immobilization

) 143 16.7 | 66.7 |83.3 |71.4

n 7 6 6 6 7

* P <0.05compared with 0 or 1 pg/kg
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Fig. 1 Rate of occurrence of immobilization after injection of pancuronium

* P < 0.05compared with 0 or 1 pg/kg

Block (%)

Log-Dase (mgig)

2015 10

Microinjection of pancuronium into the latera
ventricle enhances depth of anesthesia with

isoflurane in rats

Yusuke Miyazaki, Hiroshi Sunaga, Shotaro Hobo,

Kazuko Miyano, Shoichi Uezno.

Background

Previous reports showed that release of
acetylcholine in the cerebrum was inhibited by
volatile anesthetics and nicotine administered
into the cerebrum reduced the effect of volatile

anesthetic.  These studies suggest that action on



nicotinic acetylcholine receptors in the cerebrum
might affect depth of anesthesia with volatile
anesthetics. We examined the effect of
neuromuscular blocking agent injected into the
lateral ventricle on depth of anesthesia with

volatile anesthetic in rats.

Methods
After approval by IACUC, adult male SD rats
(about 300 g) were studied.

experiments were conducted to seek the

Preliminary

appropriate concentration of isoflurane for this
study at which all rats were usually anesthetized
and moved when the tails were clamped. A
guide cannula was placed at the latera ventricle
under isoflurane anesthesia 7 days before the
experiment.

The rat was put in an individual clear plastic
cylinder in which the concentration of isoflurane
was set a 1.1%, based on the result of
preliminary experiments. Body temperature
was kept between 36.5 and 37.5 through the
experiment. After a 40 min period of
equilibration at 1.1% isoflurane, it was confirmed
that the rat moved in response to the tail clamp.
Twenty minutes after certifying the response,
pancuronium (0, 1, 2, 6, or 10 pg/kg) in 5 pl
saline was administered over 1 minute via
microinjection needle inserted through the guide
cannula. The traditional method for
determination of MAC (minimum alveolar
concentration) in rats imitated, the tail clamps
were applied at 15, 35, 60, 90, 120, and 150
minutes after the microinjection, and their
responses (movement or immobilization) were
determined. The rate of occurrence of
immobilization in each dose was calculated, and
was compared by chi-squared test with statistical

significance set at P < 0.05.

In a separate group of rats, the potency of

pancuronium given intravenously for
neuromuscular blockade was evaluated with
cumulative fashion under isoflurane anesthesia
(1.1%). The sciatic nerve was stimulated to
elicit twitch responses of gastrocnemius muscle,
and the percentage of twitch suppression with
intravenous injection of pancuronium was
measured. It was converted to logits, and the
ED95 for twitch suppression was calculated from
the regression line. The doses injected into the

lateral ventricle were compared with the

intravenous ED95 for neuromuscular blockade.

Results

The rates of occurrence of immobilization are
presented in figure 1 and table 1.  The
intravenous ED95 of pancuronium for twitch
suppression was 131 (90%CI; 108-154) ug/kg
(n=13). The ratios of doses tested in the lateral
ventricle to the intravenous ED95 are also
presented in table 1. Pancuronium given into
the lateral ventricle significantly increased the
rate of occurrence of immobilization even at the
dose of 5% of intravenous ED95 for twitch

suppression.

Conclusions

This finding suggests that microinjection of
pancuronium into the lateral ventricle enhances
depth of anesthesia with isoflurane at doses
several fold lower than intravenous ED95 for

neuromuscular blockade.
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