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Bremazocine-Induced Backwards Walking
Behavior in Rats is Mediated
Via Opioid Kappa Receptors
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SHEARMAN, G T AND C STENFORS Bremazocne-induced backwards walking behavior in rats 1s mediated via
opiod kappa receptors PHARMACOL BIOCHEM BEHAYV 24(4) 861-863, 1986 —Bremazocine dose-dependently 1n-
duced backwards walking behavior in rats after its SC injection Only the (—~) but not the (+) enantiomer induced
backwards walking Pretreatment with erther naloxone or MR 2266 reduced the bremazocine-induced backwards walking.
MR 2266 was at least ten times more potent than naloxone. These findings suggest that bremazocine-induced backwards
walking 1s mediated via an agomistic action of the drug with opioid kappa receptors The data may contnbute to the
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discussion concerning opiotd kappa receptors and the psychotomimetic effects of some opioid analgesic drugs.
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BREMAZOCINE 1s a benzomorphan derivative that has
been charactenzed as a potent long-acting opiate kappa
agomnist [18]. In addition to 1ts opiate agomistic actions, bre-
mazocine also possesses opiate antagonistic properties [6,
17, 18, 23]. Thus, bremazocine appears to be a mixed
agonist-antagonist at opiate receptors.

Several mixed agonist-antagonist analgesic drugs, includ-
ing cyclazocine, have been reported to induce a behavioral
syndrome in rats consisting of lateral head movements,
prvoting on the hind paws and backwards walking [1-5, 9, 10,
19] Induction of this syndrome was proposed as a model for
predicting the psychotomimetic activity of such drugs in man
[8. 11, 19] It was the purpose of this study to determine
whether bremazocine would induce backwards walking 1n
rats and to test the hypothesis that this effect 1s mediated via
kappa opioid receptors

METHOD

Male Sprague Dawley rats (Sandoz AG, Basel) weighing
between 130 and 190 g were used The animals were housed
in groups of 6-10 in Makrolon cages (32x54x19 cm) in a
colony room thermostatically maintained at 23+1°C. The
room lights were turned on from 6.00 a.m to 6.00 p.m. The
animals received food and water ad lib except during the
expenment when no food or water was available. On the
expenmental day the rats were transported to a sound-
attenuated observation room, weighed, injected with bre-
mazocine or solvent and placed in groups of three in Makro-
lon cages described above. The rats were observed con-
tinuously for two hours beginning 5 min after bremazocine
injection. Naloxone or MR 2266 were injected 10 min before
bremazocine The number of times each rat walked back-
wards was recorded by the expenmenter The data were
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calculated in terms of the percentage of rats walking back-
wards 1n the 2 hr observation period as well as the frequency
of backwards walking.

All drugs were dissolved in 0.9% saline except MR 2266
((—)2-(3-furylmethy!)5,9-dimethyl)-2-hydroxy-6,7 (benzomor-
phan) which was dissolved in a minimal amount of 0 1 N HCI.
All drugs were njected SC 1n a volume of 1 mlikg Drug
doses were calculated in terms of the free base

RESULTS

Data summarized in Fig. 1 show that bremazocine
(0.0032-0 32 mg/kg) dose-dependently induced backwards
walking after its SC injection 1n rats. (—)Bremazocine
(0.0032-0 32 mg/kg) also induced backwards walking, how-
ever, (+)bremazocine (0.32 and 3.2 mg/kg) did not

As shown in Fig. 2, MR 2266 (0.04-2.5 mg/kg) dose-
relatedly reduced both the number of rats walking back-
wards after bremazocine injection as well as the frequency of
backwards walking. Naloxone did not sigmficantly (Probit
Analysis p>0 05) reduce the number of rats walking back-
wards but a dose of 10 mg/kg sigmficantly (Student’s 7-test,
p<0.05) reduced the frequency of backwards walking 1n-
duced by bremazocine.

DISCUSSION

The present expenment demonstrated that bremazocine
stereo-selectively induced backwards walking behavior in
rats and that the bremazocine-induced backwards walking
was selectively reduced by pre-treatment with the opiond
kappa receptor antagonist MR 2266.

That backwards walking was induced only by
(—)bremazocine is in agreement with other data showing that
the antinociceptive {18] and certain behavioral effects of
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FIG 1 Dose-dependent induction of backwards walking behavior
by bremazocine and 1ts (—) enantiomer N=12 for racemate and for
(=) and (+) enantiomer

bremazocine [16] are induced by the levorotatory
enantiomer Although the dextrorotatory enantiomer was
completely inactive 1n inducing backwards walking, even 1n
doses up to 1000 times higher than the (—) or (+) forms, we
found that the levorotatory isomer was as potent as the
racemate 1n this respect. At the present time we cannot ex-
plain why the (—) enantiomer was not twice as potent as the
racemate

Earlier investigations found that several opiotd analgesic
drugs with mixed agonistic-antagonistic activity induced a
behavioral syndrome 1n rats including backwards walking
[1-5,9, 10, 19]. Since these studies a classification of opiowd
receptors was proposed [7,14] and several drugs found to
previously induce backwards walking have now been
classified as kappa agonists [14,22] Bremazocine can also be
classified as a kappa agonist with mixed agonist-antagomst
activity [18] and the present data show that this drug also
induced backwards walking in rats.

The narcotic receptor antagonists naloxone and MR 2266
each reduced backwards walking induced by bremazocine.
MR 2266 was several-fold more potent than naloxone 1n this
respect The sensitivity to antagonism by naloxone and MR
2266 has previously been used as evidence for the involve-
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FIG 2 Reduction of bremazocine (0 32 mg/kg)-induced backwards
walking behavior by MR 2266 and naloxone pre-treatment N=12
per dose of each drug

ment of specific opioid receptors [13] MR 2266 1s generally
accepted to be a more selective opioid kappa receptor
antagonist than naloxone [12, 15, 18, 20, 21] Thus the pres-
ent data showing that MR 2266 1s at least ten-fold more po-
tent than naloxone in reducing bremazocine-induced back-
wards walking suggests that this behavior 1s mediated via an
agomistic interaction of bremazocine with opioid kappa re-
ceptors. Previously, MR 2266 was found to be more potent
than naloxone in blocking other actions of bremazocine [12,
18, 20] Naloxone very weakly reduced the frequency of
bremazocine-induced backwards walking and did not sigmifi-
cantly reduce the percentage of rats walking backwards

Simularly, 1t was found that cyclazocine-induced backwards
walking was unaffected by naloxone treatment [3,9].

It has been suggested that the induction of backwards
walking behavior n rats by oproids with mixed agonist-
antagonist activity may be related to the psychotomimetic
activity of these drugs 1n man (8, 11, 19]. The present finding
that backwards walking induced by bremazocine 1s mediated
via kappa receptors may contribute to the discussion con-
cerning the role of opioid kappa receptors and the climcal
psychotomimetic activity of some opioid analgesics
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