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6rharman (20 mg/ke. i.p.) and ibogaine (40 mg/ke, i.p.) significantly attenuated naloxone (4 mg/kg, i.p.)-precipitated withdrawal
sy &bmc in morphine-dependent rats. Several withdrawal signs, such as teeth-chattering, chewing, penile licking and diarrhocea, were
%T&ased by both norharman and ibogaine. In addition, norharman reduced also the withdrawal grooming and rearing. It is concluded
‘both norharman and ibogaine are inhibitors of withdrawal syndrome in morphine-dependent rats.
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N‘orharman (B-carboline) is an endogenous occurring sub-
sﬂhﬁcc in brain and other tissues in rats and man [13,14].
RLcently, elevated plasma levels of norharman were de-
tdEtLd in chronic alcoholics [17] and heroin addicts [18].

Tﬁlhsc data favour an idea of involvement of norharman

m drug dependence processes. A structurally related sub-
staﬁcc to norharman is ibogaine. Both, norharman and
b{dgame arc indole derivatives with psychogenic/halluci-
nktbry propertics [2,9]. It has been shown that ibogaine
Mnuates morphine withdrawal [8,12] and interrupts drug
dﬁ:ﬁendence (5,11]. These facts justify a further clucida-
tiot of the effects of these two substances in drug depen-
dén)Ce phenomena. In order to make a comparison be-
t&lden these two chemically and behaviorally (psychogenic/
hlll]hcmatory) similar substances, we studied the cffects of
b«oth drugs, norharman and ibogainc on naloxonc-
pi'empltatcd withdrawal in morphine-dependent rats.
” Male Wistar rats (TNO Zcist), weighing 290-330 g were
“sed in groups and had a free access to food and water.
e room was maintained on a 12-h light/dark cycle (lights
ﬂOS .00 h), with constant temperature (21 °C) and hu-
idity (55%,). Morphine dependence was induced by im-

il

| ' ;‘iiﬂ‘ﬂatton of amorphinc basc pellet (75 mg/rat, s.c.,n = 30)
e ci ‘the back of the animal under cther anaesthesia [4]. All

hine-dependent animals were used only once. Mor-
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phine-dependent rats were divided into three groups, pre-
treated intraperitoneally with vechicle (distilled water,
n = 10), norharman (20 mg/kg. n = 10) or ibogaine (40 mg/
kg, 1= 10). The sclected doses of norharman and ibogaine
are biologically active, shown by previous studies [5,15].
The withdrawal syndrome in morphine-dependent animals
was precipitated by naloxone (4 mg/kg. i.p.), given 30 min
after vehicle, norharman or ibogaine. The naloxone treat-
ment occurred 72 h following pellct implantation. The
observer was ‘blind’ to the treatment order and registered
the withdrawal symptoms during 30 min following injec-
tion of naloxone. The withdrawal signs were scored ac-
cording to the weighting factors described by Neal and
Sparber [16]. 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 severc 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.
Norharman (Sigma, England) and ibogaine (Sigma, En-
gland) were administered in volume of 2.2 ml/injcction.
Naloxone HCI (Sigma Chemical Co., St Louis, MO) was
given in volume of 1 ml/kg. The pH of drug solutions and
vehicle were adjusted to 7-8. All drugs were dissolved in
distilled water. Data were evaluated by using the non-
parametric Kruskall-Wallis one-way analysis of variance,
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followed by the Mann-Whitney U-test, with a level of
P <0.05 being considered significant [10].

A decreased locomotion and exploratory behaviour was
observed in norhuarman (20 mg/kg, i.p.)-treated naive
(n = 6) and morphine-dependent (n = 10) animals. This ef-
fect lasted 5~20 min. In contrast, the ibogaine (40 mg/kg,
1.p., 1= 10) induced within 4 min tremor and excitatory
behaviour Jumping or violent locomotion on touch). The
behavioral effects, induced by norharman or ibogaine dis-
appeared within 30 min.

This study is the first demonstration that norharman, a
physiological substance significantly attenuates a nalox-
one-precipitated withdrawal syndrome in rats (Fig. 1A).
Ibogaine, similarly to previous data [8,12), also reduced
naloxone-precipitated withdrawal syndrome (Fig. 1A).
Related to the specific symptoms, both norharman and
ibogaine attenuated teeth-chattering, chewing, penile lick-
ing and diarrhoca (Fig. 1B,D,F,G). Grooming and rearing
response were reduced by norharman only (Fig. 1C,E).
These data indicate that norharman and ibogaine induced
a similar (but not identical) decrease of opioid withdrawal
symptoms.

Although a mechanism of action of norharman and
ibogaine is not known, an involvement of the opioid sys-
tem could be considered, since both drugs interfere with
opioid receptors as agonists. Norharman acts as a partial
u-agonist [2], while ibogaine is an agonist of k-receptors
[6]. The binding activity of both drugs to central opioid
receptors with possible displacement or preventing the
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Fig. 1. Effect of norhurman and ibogaine on the severity of naloxone (4 mg/kg, i.p.)-precipitated withdrawal syndrome (A) and specific withdrawal sigl};#
(B-G) in morphine-dependent rats. Morphine dependence was induced by implantation of morphine pellet on the buck of the animal under eth

anaesthesia. Animals were treated with vehicle (distilled water, 1 m/kg, i.p., n = 10), ibogaine (40 mg/kg, i.p., n = 10) or norharman (20 mg/kg, i.p.,n= lq)‘
72 b following pellet implantation and 30 min prior naloxone. Data in Fig. 1A are expressed as composite score, determined by counting the, numbw
of ull observed withdrawal signs, during the 30-min period of abstinence. The withdrawal signs were scored according to the method described by Ne.q
and Sparber [ 16]. All data were expressed us mean + $.E.M. * Significant decrease of withdrawal syndrome or signs (Mann-Whitney U-test, £ <0. 0{1
compared to the control group. Note that norharman and ibogaine attenuated the severity of withdrawal syndrome and frequency of withdrawal sxm )
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binding of naloxone to opioid receptors may lead to an|
antiwithdrawal effect. In periphery p- and w-agonists can“if
depress the acetylcholine release from the cholinergic neu- ||
rons of myenteric plexus [3]. This effect may contribute to B
the decreased intensity of withdrawal diarrhoea, mduced» !
by norharman and ibogaine. )!

The other neurotransmitter system which could be m-l
volved in the decreased expression of the opioid wnh»
drawal is the glutaminergic system. Glutamale antagonists | u
may prevent morphine abstinence in mice and guinea pigs | M
[4,19]. Consistent with this finding, morphine is able to| J
block the glutamate-induced cxcitation in the monkey [20]
and in the mouse [1]. The fact that both norharman and |/
ibogaine have also morphine-like properties [2,6] favour
a hypothesis that blockade of the glutamale-mcdialed

transmission could contribute to the attenuation of the B

excitatory character of withdrawal syndrome. This ldew f
has been supported by Dowson [7], showing that harmala
alkaloids inhibit the transmission at the glulamale%
mediated neurons. f,(j

In conclusion, these experiments show that norharma 'I
and ibogaine attenuated the opioid withdrawal syndrongj
and favour an idea of an inhibitory role of both drugs in|
the expression of morphine abstinence. Although an inq
volvement of the opioid- and/or glutamate- neurolraqsmitf
ter system could be considered at present as a main unm
derlying mechanism for the attenuation of w1lhdfaw
syndrome, the precise mechanisms of action of norhgrman|
and ibogainc remain unclear. However, of parliculz?.r im-
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(f.:(nance would be a further clarification of the role of
| ‘drharman as a physiological modulator of morphinc
- Mf‘lhdrawal phenomena.
y[“[This‘rcscarch was supported by Addiction Rescarch
r anitut‘e Rotterdam.
( ‘
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