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LEANDER. J. D. Delineation of mu-antagonist, partial kappa agonist and non-opioid agonist activity of cyclazocine using
urinary owutput of rats. PHARMACOL BIOCHEM BEHAYV 26(4) 705-707, 1987.—The effects of cyclazocine (SC) were
studied under a variety of test conditions to determine its various activities on urinary output. Cyclazocine antagonized the
morphine-induced (20 mg/kg) antidiuretic effect in water-loaded (3 ml/100 g b.wt.) rats at low doses (0.08, 0.16 and 0.32
mg/kg). At higher doses (1.25, 5 and 20 mg/kg). cyclazocine caused diuresis in normally hydrated rats. The diuresis
produced by 1.25 and 5. but not 20 mg/kg, was antagonized by naloxone (10 mg/kg). In water-deprived rats and in normally
hydrated rats, cyclazocine. in a dose-related fashion, antagonized the diuretic effects of 0.08 mg/kg of bremazocine. These
results are compatible with the interpretation that cyclazocine has mu-antagonist activity at low doses, then partial
kappa-agonist activity at intermediate doses, followed by non-opioid agonist activities at the higher doses.

Mu Kappa Non-opioid Cyclazocine

Diuresis

OVER the years, opioids have generally been known to have
antidiuretic effects; that is. opioid administration has usually
led to a decrease in urinary output (e.g., [1]). Recently, full
agonists or partial agonists at kappa-opioid receptors have
been shown to cause increased urinary output, i.e., a diuretic
effect [3-5, 13]. This increased urinary output effect appears
to be due to suppression of plasma vasopressin levels [8,13].

Cyclazocine, a mixed agonist/antagonist, has been de-
scribed as having morphine-antagonist actions [11], but also
has been described as sharing common drug discriminative
properties with ketazocine, oxilorphan, ethylketazocine and
butorphanol [12,14]). Of the above compounds, ketazocine
and ethylketazocine are full kappa agonists on the diuretic
test, whereas oxilorphan and butorphanol are partial kappa
agonists {3.4]). However, when cyclazocine was previously
studied as to its diuretic effects, it was not characterized as
to whether its effect was similar to a full or partial kappa
agonist [3]. The purpose of the present experiments was to
characterize more fully the effects of cyclazocine on urinary
output.

METHOD

The subjects were a pool of 48 Long-Evans hooded male
rats (Charles-River Breeding Laboratories, Inc., Portage,
MI) weighing 400 to 500 g. They were used repeatedly in
experiments on urinary output, but no more frequently than
twice a week. The rats usually had free access to lab chow,

705

and to tap water at all times except during the times when
urinary output was being measured. The only exception to
the above statement was when the effects of drugs were
studied in rats that had been deprived of water for 24 hr
before drug administration. The interaction of cyclazocine
with morphine was studied in rats that were administered a
water-load of 3 ml/100 g of body weight simultaneously with
injection of drugs or vehicle. This volume of water-load is
within the range others have used to measure antidiuretic
effects of mu agonists such as morphine [1]. These proce-
dures are similar to those previously used to study kappa
agonists, partial agonists and antagonists, as well as mu
agonists and antagonists [3-5, 9, 10].

All injections were administered SC in a volume of 1
ml/kg. Cyclazocine (Sterling-Winthrop Research Institute,
Rensselaer, NY) was administered as the free base by dis-
solving in a minimally dilute lactic acid solution. Bre-
mazocine HCl (Sandoz, Ltd., Basel, Switzerland) and
naloxone HCl (Endo Laboratories, Garden City, NY) were
dissolved in distilled water. When two injections were
scheduled, they were administered into opposite sides of the
lower abdominal area aimost simultaneously.

RESULTS AND DISCUSSION

Figure 1 shows the effects of various doses of cyclazocine
alone and in combination with a diuretic dose (0.08 mg/kg) of
bremazocine in animals that were 24-hr water-deprived
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FIG. 1. Effects of various doses of cyclazocine alone (@) and in combination with
0.08 mg/kg of bremazocine (O) in animals that were 24-hr water-deprived (top) or
normally hydrated (bottom) on cumulative urinary output at 2 (left) and § (right)
hours. Each point is the mean (=S.E.M.) of 4-5 rats.

(upper) or normally hydrated (lower). Cyclazocine alone
produced a dose-related increase in urinary output in nor-
mally hydrated rats. At 2 hr, the effect appeared to plateau
over the doses of 1.25 to 20 mg/kg: whereas, at 5 hr it was
more clearly dose-related over that dose range. In water-
deprived rats, cyclazocine did not produce dose-related in-
creases in urinary output. When cyclazocine was combined
with bremazocine in normally hydrated rats, there was some
antagonism of bremazocine at 2 hr but not at S hr after ad-
ministration (Fig. 1). However, in the water-deprived rats,
cyclazocine produced clearly dose-related antagonism of
bremazocine’s diuretic effect at both 2 and 5 hr.

Previous work has shown that the partial kappa agonist
butorphanol does not produce diuretic effects in water-
deprived animals, whereas the full kappa agonist bre-
mazocine does [6]. This difference between partial and full
kappa agonists has been replicated in unpublished experi-
ments with the partial agonist nalorphine and the full
agonists U-50,488H and ethylketazocine. Thus, the present
data can be interpreted to mean that cyclazocine functions as
a partial kappa agonist over the dose range of 1.25 mg/kg and
above. The antagonist actions of cyclazocine on bre-
mazocine's diuretic effect. specially in the water-deprived
condition. support that interpretation. Also, the tendency for
the magnitude of the diuretic effect to plateau, as seen at the
2-hr time period in normally hydrated rats. has been charac-
teristic for other partial kappa agonists, such as nalorphine,
butorphanol and oxilorphan [4].

Figure 2 shows the time course of the diuretic effects of
three doses of cyclazocine with and without simultaneous
administration of 10 mg/kg naloxone. The 10 mg/kg dose of
naloxone has previously been shown to markedly antagonize
the diuretic effects of kappa agonists [3.4]. In this experi-
ment, naloxone markedly antagonized the diuretic effect of
the 1.25 mg/kg dose of cyclazocine, partially antagonized the
diuretic effect of § mg/kg after the first hour, and did not

antagonize the effect of 20 mg/kg of cyclazocine at all. These
results mean that the diuretic effect of 1.25 mg/kg of cy-
clazocine is completely due to an agonist action at some
opioid receptor, whereas the diuretic effect of 20 mg/kg of
cyclazocine is not the result of an agonist action at an opioid
receptor, but rather due to some other pharmacological ac-
tivity unrelated to opioid receptors.

Figure 3 shows the mu antagonist action of cyclazocine.
These data were obtained in rats that were normally hy-
drated before drug administration and then administered a
water-load of 3 ml/100 g simultaneously with drug injections.
The points on the far left show the effects of 20 mg/kg of
morphine plus cyclazocine vehicle. Morphine alone pro-
duced a marked antidiuretic effect evident at 2 hr which was
gone at S hr. That antidiuretic effect of morphine was an-
tagonized by lower doses of cyclazocine (0.16 and 0.32
mg/kg) than those which produce diuretic effects (Fig. 1).
Note that the diuretic effects produced by the larger doses of
cyclazocine, coupled with the mu antagonism. result in uri-
nary outputs above the parallel lines (1.25 and 5 mg/kg).

These data show that cyclazocine produces mu-receptor
antagonist activity beginning at low doses (0.16 and 0.32
mg/kg). At slightly higher doses (>0.32 mg/kg). cyclazocine
produces partial kappa agonist activity. At the 20 mg/kg dose
cvclazocine alone. there is a diuretic effect produced which
is not related to an agonist action at opioid receptors. since it
was not blocked by a large (10 mg/kg) dose of naloxone. This
non-opioid agonist action could be the phencyclidine-like
action of cyclazocine observed in other experimental
paradigms {2. 7. 14]. Under similar test conditions. phency-
clidine produced a marked diuretic response which was unaf-
fected by naloxone (10 mg/kg) administration [3]. The diuret-
ic effect of phencyclidine is eliminated by water deprivation
(unpublished study), just as was the diuretic effect of the
non-opioid agonist action of cyclazocine in the present
study.
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FIG. 2. Time course of the diuretic effect of 3 doses of cyclazocine
with (D) and without (@) simultaneous administration of 10 mg/kg of
naloxone. Each point is the mean (=S.E.M.) of 4-5 rats.
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FI1G. 3. Effects of various doses of cyclazocine on the antidiuretic
effect of 20 mg/kg of morphine in water-loaded rats at 2 (top) and 5§
(bottom) hours after injection. The parallel lines in each frame
shown =1 S.E.M. around the mean (shown on far right) urine output
of rats water-loaded (3 ml/100 g) and administered both the cy-
clazocine vehicle and the morphine vehicle. Each point is the
mean=S.E.M. of 4-5 rats. When a point was multiply determined.
both values are shown.
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