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Thyrotropin-releasing hormone (TRH) and its synthetic analog digipramine (DP) short-
ened the latency of the tail-flick response in mice when injected intraperitoneally in a
dose of 5 mg/kg and to potentiate significantly the analgesic action of morphine. Pos-
sible mechanisms of these two effects and prospects for their medical use are discussed.
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Thyrotropin-releasing hormone (TRH) is widely dis-
tributed in the central nervous system [14] and has
been shown to produce a wide range of effects not
associated with its hypophyseotropic functions [10].
One such manifestation of its central action is its
antagonism to endogenous and exogemous opiates
[12,13], which is so powerful that TRH is often
referred to as a “physiological antagonist” of these
[11]. TRH has been found to abolish opiate-induced
catalepsy [12] and hypothermia [13] and to restore
the activity of the respiratory center [13].

The reported data on how TRH influences the
antinociceptive effects of opiates are contradictory.
Whereas some authors report a potentiating effect
[7], others have not found any change in opiate-
induced analgesia [5]. Highly conflicting results also
came from studies in which TRH itself was exam-
ined for its influence on the perception of nocicep-
tive stimuli: some workers stated that TRH does
possess antinociceptive activity [7], whereas others
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concluded that it fails to exhibit any analgesic prop-
erties [5,12]. The most contradictory data were ob-
tained after peripheral administration of TRH.

In the present study on mice we exXamined
TRH, injected intraperitoneally, for its analgesic
activity and its influence on meorphine-induced
analgesia in the tail-flick reaction, which is the
most frequently used test involving thermal noci-
ceptive stimulation.

In addition, since the half-life of TRH in
plasma is short, we deemed it useful to compare
its effects with those of its synthetic analog
digipramine (DP), which is more resistant to pep-
tidases and produces less marked endocrine effects
than TRH [4].

MATERIALS AND METHODS

The experiments were carried out on male (CBAX
xC57Bl/6)F, mice weighing 20-25 g. The antino-
ciceptive effect was evaluated by the tail-flick re-
sponse on a standard apparatus (Hugo Sachs Elect-
ronik, Germany) using an adaptation of the met-
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Fig. 1. Effects of TRH and DP on the latency of the tail—

flick response. One and two asterisks: significant differences
at p<0.05 and p<0.01, respectively, between DP —injected and
control mice; crosses: significant differences at p<0.05 between
TRH —injected and control mice.

hod described by D’Amour and Smith [9]. Mice
were placed in a Plexiglas chamber and a beam
of light was focused on a site 1-2 cm from the
tip of the tail. The intensity of the beam was so
chosen that the initial latency of the tail-flick re-
sponse was 4-5 sec. The maximal exposure time
was 20 sec. There were 10 mice in each group.
Morphine (4 mg/kg), TRH (5 mg/kg), and
DP (5 mg/kg) were each dissolved in physiologi-
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Fig. 2. Latencies of the tail —flick response in mice injected

with both TRH and morphine. Asterisks: significant differences
at p<0.05 between mice given TRH + morphine and those
given morphine alone; crosses: significant differences at p<0.01
between TRH + morphine —injected and control mice.
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cal saline and on the same day injected intraperi-
toneally in an amount of 0.1 ml per 10 g body
weight. Each of them was injected from a separate
syringe. Control mice received physiological saline
by the same route in the equivalent volume. Ani-
mals were tested before injection and then at 15,
30, 60, 90, and 120 min postinjection, followed by
further tests at hourly intervals if the analgesic
effect persisted.

The significance of differences between the
groups of mice was evaluated by Student’s test for
nonpaired samples.

RESULTS

In the dose used (5 mg/kg), both TRH and DP
significantly shortened the latency of the tail-flick
response (Fig. 1). The effect of TRH reached its
peak 15-20 min postinjection and then declined
rapidly to become insignificant by minute 30. The
effect of its analog on this response was more
strongly marked and remained significant until
minute 90 postinjection.

The morphine dose used (4 mg/kg) led to a
slight and, as a rule, insignificant prolongation of
the reaction latency. Mice injected with morphine
together with TRH (Fig. 2) or its analog (Fig. 3)
exhibited a significant increase in the pain sensi-
tivity threshold. In the group given morphine plus
TRH, the reaction latency 15 min postinjection was
7.1£0.8 sec and differed significantly from the
values both in the control group (3.9+0.1 sec; p
<0.01) and in the group given morphine alone
(5.0£0.5 sec; p<0.05). DP, in addition to enhanc-
ing the antinociceptive effect of morphine, also
prolonged it to 120 min.

Our findings presented above agree with those
of Vlasov er al. [2], who reported a potentiating
effect of TRH on morphine analgesia in the hot-
plate test; the latter authors did not, however, pro-
vide any data on how TRH itself influenced the
reaction time in this test.

Although the mechanism by which morphine
analgesia is enhanced in the presence of TRH re-
mains to be ascertained, a highly plausible hypoth-
esis can be formulated on the basis of the evidence
presented by Balashov and Shurin [1]: they found
that TRH, without interacting itself with opiate
receptors, increases the binding of opiate ligands
with these receptors within a particular con-
centration range.

This, however, does not explain why the la-
tency of the tail-flick response was found to de-
crease in the presence of TRH or DP. One pos-
sible explanation may lie in the fact that the back-
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ground quantity of endogenous opiates in unstressed
animals is small so that their analgesic effect is
only slightly potentiated by TRH and is un-
detectable in a test involving acute pain. The de-
crease in reaction latency may be attributed to
other central effects of TRH such as the facilitat-
ing effect on spinal reflexes [8] and the hyper-
thermal effect [6]. A rise of temperature in the tail
skin of an animal has been shown to result in a
shortened latency of the tail-flick response [15].

This hypothesis agrees well with the observed
potentiation by TRH of the antinociceptive effect
of morphine, for the latter, too, inhibits spinal
reflexes and lowers skin temperature in animals,
which possibly enables TRH to produce its poten-
tiating effect.

For a thorough verification of this hypothesis,
further experiments are necessary to study TRH
effects in models with nonthermal pain stimuli.

Thus, as this study indicates, the antagoniz-
ing action of TRH on opiates does not extend to
the analgesic effect of morphine; on the contrary,
this latter effect is strongly enhanced rather than
weakened in its presence. Moreover, there are rea-
sons to regard tests using thermal pain stimuli as
being inadequate for evaluating the analgesic prop-
erties of TRH.

Possible medical aspects of the present study
arise from the fact that narcotic analgesics still re-
main the most efficient pain-relieving agent in
use, even though they are known to have serious
side-effects limiting their applicability, such as the
development of tolerance, inhibition of respiratory
activity and of mental alertness, and impairment
of many autonomic functions [3]. One method
of mitigating these effects in clinical settings is to
use analgesics in combination with drugs from
other groups. Combined use of opiate analgesics
with TRH or its analogs appears to be a promis-
ing approach both to reducing the doses of anal-
gesics and to preventing or minimizing their ad-
verse effects such as inhibition of respiratory ac-
tivity and alertness.
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