NORHARMAN - ENDOGENQUS INHIBITOR OF MORPHINE WITHDRAWAL
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The effects of intraperitoneally administered norharman (8-carboline) and structurally related
Pogaine have been examined on the naloxone-precipitated withdrawal syndrome in morphine-depen-
dent rats. Norharman, similarly to ibogaine, significantly attenuated naloxone-induced withdrawal
syndrome in morphine-dependent animals. Both drugs attenuated several withdrawal signs, however,
norharman had a more prominent effect, reducing the withdrawal symptoms not affected by
ibogaine. These results suggest that norharman, as a physiological constituence of various tissues
including brain, may play an important role in the attenuation of withdrawal syndrome.

Methods. Chronic morphine dependence was induced in male Wistar rats (290-330 g) by
implantation of pellet (75 mg morphine base/rat, s.c.) under ether anaesthesia (1). Three groups
(each 10 morphine-dependent animals) were treated (i.p.) with vehicle (distilled water, 7.2 ml/kg),
norharman (20 mg/kg) or ibogaine (40 mg/kg). It has been shown that selected doses of norharman
and ibogaine, used in this study are biologically active (2,3). The withdrawal syndrome in
morphine-dependent animals was precipitated by naloxone (4 mg/kg, i.p.), 72 h following pellet
implantation and 30 min after vehicle or norharman or ibogaine. The observer was "blind" to the
treatment order and the withdrawal symptoms were registered during 30 min following injection of
naloxone. The withdrawal signs were scored according to the weighting factors described by Neal
and Sparber (4). In short, the signs observed during a mild withdrawal syndrome were assigned
with 1 (diarrhoea, chewing, grooming, irritability on touch, rearing), whereas the sign rhinorrhoea,

.observed during severe withdrawal was assigned a 3. All other withdrawal signs (tecth-chattering,
wet-dog shakes, penile licking, ptosis and jumping) were assigned by a weighting factor 2.

Results, Norharman (20 mg/kg, i.p.) decrcased the locomotion and exploratory behaviour in
naive (n=6) and morphine-dependent (n=10) rats, while the ibogaine (40 mg/kg, i.p., n=10)
induced a tremor and excitatory behaviour (umping or violent locomotion on touch). The behavio-
ral effects of norharman or ibogaine lasted no more than 30 min.

Both drugs, norharman and ibogaine attenuated the severity of withdrawal syndrome (Fig. 1).
The frequency of several withdrawal signs were significantly attenuated by norharman and ibogaine
(Fig. 2 A,C,E,F), or only by norharman (Fig. 2 B,D).

Fig. 1. Effects of norharman and ibogaine on
the severity of naloxone-precipitated withdrawal
syndrome in morphine-dependent rats. Morphine-
dependent rats were pretreated with vehicle (0, 7.2
ml/kg, i.p., n=10), ibogaine (&, 40 mg/kg, i.p.,
n=10) or norharman (M, 20 mg/kg, i.p., n=10),
72 h following pellet implantation and 30 min prior
naloxone. Data are expressed as composite score,
determined by counting the number of all observed
withdrawal signs (4), during the 30 min period of
abstinence. All data are expressed as mean + SEM.
* Significant decrease of withdrawal syndrome or
specific sign (Mann-Whitney U-test, P < 0.05).

Note that norharman and ibogaine attenuated
the severity of withdrawal syndrome.

Composite score




R s

i

it R 3 s 3 AN B

Grooming
Chewing

Testh-chattering
S ¥ 8
j‘i>

Panile licking
kY
Diacrhosa

-«

* - -
. .

Fig. 2 A-F. Frequency of naloxone-precipitated withdrawal signs in morphine-dependent rats
treated with vehicle ((3), ibogaine () or norharman (). For further information see Fig. 1.

Note that norharman and ibogaine significantly attenuated the frequency of several withdrawal
signs, while in addition the norharman reduced the grooming and rearing.

Discussion. This study is the first demonstration of anti-withdrawal effect of norharman. A
similar effect of ibogaine has been described in previous studies (5,6). Norharman is a physiological
substance, while the ibogaine is of plant origin. Both drugs are indole derivatives with psychoge-
nic/ballucinatory properties (7,8). ‘

The precise mechanism of anti-withdrawal effects of norharman or ibogaine is not clear, bul
some relevant changes in the neurotransmitler systems could be considered. Opioid system
norharman is acting as a partial p-agonist (7), while ibogaine is an agonist of x-receptors (9)
Accordingly, these drugs may displace/prevent the binding of naloxone to opioid receptors, which
may lead to an anti-withdrawal effect. Gluramare system: norharman and ibogaine have morphine
like properties and recent data show that morphine blocks the glutamate-induced excitation (10,11).
Glutamate antagonists prevent morphine withdrawal (1,12) and ibogaine acts as a competitivq";
inhibitor of NMDA (N-Mecthyl-D-Aspartate) receptors of glutamate (13). Therefore, a blockade ogf
the glutamate receptors could also be considered as an underlying mechanism of anti-withdrawal
activity of norharman and ibogaine. )
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