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CHESHER, G. B. AND D. M. JACKSON. The quasi-morphine withdrawal syndrome: Effect of cannabinol, cannabidiol
and tetrahydrocannabinol. PHARMACOL BIOCHEM BEHAV 23(1) 13-15, 1985.—A-9-tetrahydrocannabinol (THC),
the main psychoactive principle of cannabis, has been shown to attenuate the exhibition of signs of the quasi-morphine
withdrawal syndrome in rats. Cannabinol (CBN) showed the same activity but required a dosage of approximately eight
times that of THC to produce an equivalent effect. Cannabidiol was without effect at the dosage levels used. The efficacy of
these cannabinoids and the potency differences recorded in this study are in accord with their effects on other behaviours,
both in experimental animals and in man. The activity of THC and CBN was not affected by the narcotic antagonist,

Quasi-morphine withdrawal syndrome Naloxone

naloxone.
A-9-tetrahydrocannabinol Cannabinol Cannabidiol
DELTA-9-tetrahydrocannabinol (THC) is capable of

antagonizing many of the withdrawal signs elicited by the
administration of naloxone to morphine-dependent rats and
mice [2, 8, 9]. THC is also a potent antinociceptive agent in
experimental animals [3,4 , 5], but its mechanism of action is
apparently different from that of the narcotics because its
effect is not antagonized by naloxone or nalorphine [5, 12,
16]. We have recently shown that THC is able to antagonize
the quasi-morphine withdrawal syndrome (QMWS) in rats
[16], a syndrome elicited by the administration of a potent
phosphodiesterase inhibitor and naloxone [6]. The QMWS
signs resemble those of true narcotic withdrawal, and like
the latter, are inhibited in a stereospecific manner by the
narcotic agents. The order of potency of the narcotics in
attenuating the QMWS is in close agreement with their clini-
cal potency [6].

In the present paper, we describe some studies which
investigate the activity of the three principal cannabinoids,
THC, cannabinol (CBN) and cannabidiol (CBD) on the
QMWS.

METHOD

Male Sprague-Dawley rats (140-240 g) were housed in
groups of 4-5 under ambient lighting (0800-2000 hr) at 22£2’
and were allowed food and water ad lib until the time of the
experiment. Rats were distributed randomly to the treatment
groups.

Rats were observed for signs of the QMWS for two 15 min
periods beginning 45 and 60 min after the administration of
the phosphodiesterase inhibitor, 3-isobutyl-1-methylxan-
thine (IBMX) 15 mg/kg SC. Immediately after the first ob-
servation period (60 min after IBMX), naloxone (3 mg/kg SC)
was administered. The cannabinoids (THC 5 or 10 mg/kg;

CBN 5, 20 or 80 mg/kg; CBD 5, 20 or 80 mg/kg or vehicle
control) were administered (IP immediately after the IBMX.
Control rats for the effect of IBMX were administered an
equivalent volume of saline (SC).

Each experimental session was conducted with 4 rats and
the results presented here are the cumulated data from 200
rats (i.e., 20 each for the 8 cannabinoid and the two control
groups, IBMX and saline). Two experimental sessions were
conducted on each experimental day, the first beginning at
approximately 1000 hr and the second at about 1400 hr. Allo-
cation of the dosage for each group of 4 rats was randomized
to ensure an equitable distribution of all treatments over both
the time of day and the time over the experimental period of
about eight weeks.

The experimental design was the same as that described
previously [16]. In the present studies, IBMX significantly
increased the incidence of only 10 of the 17 behavioural signs
observed (rearing, grooming, wet-dog shakes, head shakes,
chewing, paw licks, ptosis, squeak on touch, diarrhoea, and
rapid respiration). However, two of these signs, ptosis and
squeak on touch, are characteristic signs also produced by
THC and CBN. Therefore in the analysis of data these two
signs were excluded and the remaining 8 were regarded as
constituting a QMWS and the results of each treatment were
calculated from the effect on the incidence of these 8 signs.

All signs were scored as present (1) or absent (0). For
each dosage group a total *‘withdrawal score’’ for each of the
signs was summed and the means determined. The means for
each sign were transformed by y=/x+0.5 [14] and the sum of
the transformed scores for all signs calculated, the means
determined and this value is referred to in the text as the
‘“‘mean withdrawal score.”” Between group comparisons
were made by paired Student’s ¢ test (2-tailed).
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3-Isobutyl-1-methylxanthine  (IBMX, Sigma) and
naloxone hydrochloride (Endo) were dissolved in saline.
THC, CBD and CBN (National Institute on Drug Abuse)
were dissolved in propylene glycol and diluted to produce a
suspension containing the cannabinoid in 20% propylene
glycol and 1% tween 80, in saline (0.9%). These suspensions
were prepared freshly each day. An injection volume of 1.0
ml/kg was used for all drugs except IBMX (10 ml/kg).

RESULTS

Results are depicted in Fig. 1. where it can be seen that all
doses of THC and CBN produced a significant reduction in
the mean withdrawal score. In both cases, naloxone was
without effect on the attenuation of these signs by either of
the cannabinoids. In contrast, CBD was without effect on
the exhibition of the QMWS signs, and naloxone did not
produce any change in this behavioural pattern.

DISCUSSION

The major finding in the present study was the demon-
stration of the activity of CBN, and the inactivity of CBD
even at high dose levels, in modifying the signs of the
QMWS. As in our earlier study, THC also antagonized the
QMWS, and the reduction in the QMWS withdrawal score
produced by 10 mg THC/kg was approxiamtely equivalent to
that produced by 80 mg CBN/kg. A similar potency differ-
ence between THC and CBN has been found for the
antinociceptive effects of these cannabinoids. Using the
mouse hot-plate method, Chesher et al. [5] found a
THC:CBN ratio of 1:7. It is also interesting that THC has
been shown to be more potent than CBN (and CBD to be
inactive) in a wide variety of other pharmacological param-
eters, e.g., ether-induced anaesthesia [10] and intestinal
motility in mice [1]. In man also it has been reported [11] that
when administered by slow intravenous infusion, CBN
produces a psychic effect that is similar to but less potent
than that produced by THC. These authors estimated a po-
tency ratio of THC:CBN of 1:6, and found CBD to be in-
active. Similarly, CBD appears to be inactive in experi-
mental animals as an antinociceptive agent [5, 7, 12, 13, 15].

The difference in activity between the three cannabinoids
would suggest that certain structural requirements are nec-
essary for the withdrawal-attenuating effects of the can-
nabinoids. It is tempting to draw a correlation between the
effects of THC and CBN in attenuating the signs of the
QMWS and the effects of these agents as antinociceptives in
mice and their psychoactivity in man. In all of these effects
CBN is less active than THC, and CBD is without activity.
The potency ratios THC:CBN are similar in these effects.

Another interesting observation was the inability of
naloxone to antagonize the effect of THC [16] or CBD (this
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FIG. 1. The effect of three cannabinoids on the quasi morphine
withdrawal syndrome (QMWS), before and after the administration
of naloxone. The rats had been pre-treated with (a) Top: THC or
vehicle, (b) Middle: CBN or vehicle, (c) Bottom: CBD or vehicle;
The columns marked I represent the rats dosed IBMX plus vehicle;
columns [I to IV represent the rats dosed IBMX plus the dose indi-
cated of the relative cannabinoid, i.e., 5, 10, 20 or 80 mg/kg. Signifi-
cance levels are compared with the appropriate control (i.e., column
I). *p<<0.05, **p<0.005, ***p<0.0005.

paper), confirming that opiates such as morphine [16], and
the cannabinoids, THC and CBN exert their effects on the
QMWS by different mechanisms. This finding suggests that
the cannabinoids do not act via the endogenous opioid
mechanisms.

REFERENCES

1. Anderson, P. F., D. M. Jackson and G. B. Chesher. Interaction
of A-9-tetrahydrocannabinol and cannabidiol on intestinal
motility in mice. J Pharm Pharmacol 26: 136-137, 1974.

2. Bhargava, H. Inhibition of naloxone-induced withdrawal in
morphine dependent mice by 1-trans-tetrahydrocannabinol. Eur
J Pharmacol 36: 259-162, 1976.

3. Bicher, H. I. and R. Mechoulam. Pharmacological effects of
two active constituents of marihuana. Arch Int Pharmacodyn
Ther 172: 24-31, 1968.

4, Buxbaum, D. M. Analgesic activity of A-THC in the rat and
mouse. Psychopharmacologia 25: 275-280, 1972.

S. Chesher, G. B., C. Dahl, M. Everingham, D. M. Jackson, R.
Marchant-Williams and G. A. Starmer. The effect of can-
nabinoids on intestinal motility and their antinociceptive effect
in mice. Br J Pharmacol 49: 588-594, 1973,

6. Collier, H. O. J., D. L. Francis, G. Henderson and C.
Schneider. Quasimorphine-abstinence syndrome. Nature 249:
471-473, 1974.



CANNABINOIDS AND THE QMWS

7.

10.

. Hine,

Dewey, W. L., L. S. Harris and J. S. Kennedy. Some phar-
macological and toxicological effects of 1-trans-tetra-
hydrocannabinol in laboratory rodents. Arch Int Pharmacodyn
Ther 196: 133-145, 1972.

B., E. Friedman, M. Torrelio and S. Gershon.
Morphine-dependent rats: blockade of precipitated abstinence
by tetrahydrocannabinol. Science 187: 443-445, 1975.

. Hine, B., E. Friedman, M. Torrelio and S. Gershon. Tetrahy-

drocannabinol attenuated abstinence and induced rotation in
morphine-dependent rats: possible involvement of dopamine.
Neuropharmacology 14: 607-610, 1975.

Malor, R., D. M. Jackson and G. B. Chesher. The effect of
A-tetrahydrocannabinol, cannabidiol and cannabinol on ether
anaesthesia in mice. J Pharm Pharmacol 27: 610-612, 1975.

. Perez-Reyes, M., M. A. Lipton, M. C. Timmons, M. E. Wall,

D. R. Brine and K. H. Davis. Pharmacology of orally adminis-
tered A-tetrahydrocannabinol. Clin Pharmacol Ther 14: 48-55,
1975.

12.

14.

15.

16.

15

Sanders, J., D. M. Jackson and G. A. Starmer. Interactions
among the cannabinoids in the antagonism of the abdominal
constriction response in the mouse. Psychopharmacology (Ber-
lin) 61: 281-285, 1979.

. Sofia, R. D., H. B. Vassar and L. C. Knobloch. Comparative

analgesic activity of naturally occurring cannabinoids in mice
and rats. Psychopharmacology (Berlin) 61: 281-285, 1975.
Sokal, R. R. and J. Rohlf. Biometry. San Francisco: W. H.
Freeman and Co., 1979.

Welburn, P. J., G. A. Starmer, G. B. Chesher and D. M.
Jackson. Effect of cannabinoids on the abdominal constriction
response in mice: within cannabinoid interactions. Psycho-
pharmacologia 46: 83-85, 1976.

Zaluzny, S., G. B. Chesher, D. M. Jackson and R. Malor. The
attenuation by A-tetrahydrocannabinol and morphine of the
quasi-morphine withdrawal syndrome in rats. Psychopharma-
cology (Berlin) 61: 207-216, 1979.



