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Abstract

Background and objective: The analeptic effect of TRH (protirelin) on narcosis induced by
pentobarbital has long been recognized. But only a few works have been reported on
halothane anesthesia, and the results are conflicting. The aim of the present study is to
confirm the effect of TRH on the sleeping time of halothane anesthesia.

Method: Twenty 4-week-old rats were equally divided into 4 groups; two of them were saline
control groups and the rest were TRH groups (5, 10 mg/kg). After 15 min of 2.5 % halothane
exposure, saline or TRH were intra-peritoneally injected. Then another 15 min was allowed
for halothane anesthesia. Anesthesia sleeping time was measured from the point of halothane
removal to the point when the rat started to escape with the upper limbs.

Results: Sleeping times were reduced by TRH. The reductions were by 27 % (5 mg/kg group,
from 670 to 488 sec) and 53 % (10 mg/kg group, from 662 to 308 sec), and only the latter
was significant.

Conclusions: TRH reduced the sleeping time of halothane anesthesia in rats.



Introduction

The analeptic effect of TRH (Thyrotropin Releasing Hormone) on narcosis induced by
pentobarbital has long been recognized. The sleeping time was shortened by TRH in a
dose-dependent manner ®. But another study demonstrated no shortening effect. Fewer
works have been done about inhalation anesthetics. On halothane anesthesia, conflicting
results were reported. Smith et al ¥ observed that TRH had no effect on the sleeping time of
halothane-induced anesthesia in rabbits, whereas Kruse et al 1 demonstrated that TRH
shortened halothane’s sleeping time in mice. In the present study, we examined the effect of

TRH on halothane’s sleeping time in rats.

Methods

Four-week-old male SD rats were used. Rats were housed in cages at room temperature about
20-25 °C with water and food ad libitum. All experiments were done during 16:00-19:00
period, and were in compliance with international guidelines for humane care of
experimental animals. Adequate measures were taken to minimize pain or discomfort of rats
according to the experimental regulations of Osaka University Medical School, Osaka, Japan.
Twenty rats were equally divided into 4 groups; two of which were saline control groups and
the rest were TRH groups (5, 10 mg/kg). Control saline groups were not pooled and each
drug group had its own saline control group, because experiment dates were different. At a
time, five rats were put in an anesthetizing box with warming pad (37 °C) and fan in it. About
10 L/min of oxygen was fed to the box through a halothane vaporizer, which was set to 2.5 %.
After 15 min of halothane exposure, intra-peritoneal (ip) injections of saline or drugs were
made with the volume of 1 ml per 100 g of body weight. Then another 15 min was allowed
for halothane anesthesia after the injection. Rats were transferred form the anesthetizing box

onto a warming pad (37 °C) in the room air. The body of the rat was touched by hand every



~10 seconds. Anesthesia sleeping time was measured from the point of transfer to the point
when the rat started to escape with the upper limbs. In many cases, they started moving
spontaneously in between the hand touches.

Drugs: TRH (Protirelin tartrate, Takeda Pharmaceutical Co. Ltd., Osaka, Japan) was diluted
in saline.
Statistical analysis, Data were expressed as mean + SD, and were analyzed using unpaired

t-test. P < 0.05 was considered significant.

Results
Sleeping times were reduced by TRH. The reduction was from 670 + 348 sec to 488 + 282 sec
in 5 mg/kg group, and from 662 + 196 sec to 308 + 85 sec in 10 mg/kg group, and only the latter

was significant.

Discussion

In the present study, we confirmed the analeptic effect of TRH against halothane anesthesia.
Smith et al reported that pre-treated TRH (25 pg, intra cerebro-ventricular injection) had no
effect on the sleeping time of 1.5 % halothane in rabbits, whereas Kruse et al ' reported that
TRH injected subcutaneously just after the termination of 1.2 % halothane inhaled for 60-90
min shortened sleeping time in mice. They observed significant reduction by 33%, 55% and
63% with 1, 5 and 10 mg/kg TRH, respectively. In our experiment, 5 mg/kg TRH
insignificantly reduced the sleeping time by 27%, and 10 mg/kg TRH significantly reduced it
by 53%. These discrepancies may be due to species difference, or may be due to the timing of
TRH injection, in which rather short duration of action of TRH might have played some role.
Smith et al did not describe the exact injection time. Kruse et al injected TRH just before the

termination of anesthesia, while we injected TRH 15 min before the termination of anesthesia.



Miyamoto et al reported a short duration of action of intravenously administered TRH.
They showed that pre-treatment of TRH significantly reduced pentobarbital-induced sleeping
time only when TRH was administered within 15 min before pentobarbital, and 30 min
earlier injection of TRH had no significant effect. So in our experiment, the effect of 5 mg/kg
TRH might have been reduced at the time when angsthesia was terminated.

The mechanism of the antagonistic effect of TRH on halothane was not investigated in the
present study. For the sleeping time of pentobarbital, cholinergic mechanisms were
postulated to be involved for the antagonistic effect of TRH, because atropine pretreatment
significantly reduced the analeptic action of the drugg’”). The stimulatory effect of TRH on
respiration and circulation has long been recognizedu). Although analeptic effect of TRH on
intravenous anesthesia was reported to be independent from its effect on respiration'”,
analeptic effect on inhalation anesthesia should be profoundly influenced by TRH’s
stimulatory effect on respitration and circulation. In the present study, we confirmed the

overall arousing effect of TRH on halothane anesthesia.

In conclusion, TRH (ip) reduced the sleeping time of halothane in rats.
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