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(2) 615–619, 1997.—We previously reported that single
administration of ibogaine, an indol alkaloid with antiaddictive properties, dose dependently reduced alcohol intake in three
strains of alcohol-preferring rats. The present study examined the effect of different doses of a newly developed nontoxic
ibogaine analogue, 18-methoxycoronaridine (18-MC), on alcohol intake. Selectively bred alcohol-preferring rats received a
single intraperitoneal injection of vehicle or 5, 20 and 40 mg/kg of 18-MC at 9:30 AM, and their consumption of alcohol, water
and food was measured for 24 h. Our results demonstrate that a single injection of 18-MC significantly and dose dependently
attenuated alcohol consumption and preference and commensurately increased water intake. Only the highest dose of 18-MC
significantly decreased food intake. Although the true mechanism of action of 18-MC in suppressing alcohol intake is not yet
fully understood, it may, like ibogaine, exert its attenuating effects on alcohol consumption by modulating neurotransmitters
believed to be involved in the regulation of alcohol intake. © 1997 Elsevier Science Inc.
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ALCOHOL abuse and alcoholism cause major health, eco-
nomic and social problems throughout the world. Despite the
greater effort devoted to treatment research in recent years,
remediation of alcohol dependence remains a challenging
goal. Thus, the development of suitable medications for the
treatment of alcohol dependency should be a major objective
of alcohol research. Several pharmacological agents including
naltrexone (42), calcium channel antagonists (27), a TRH an-
alogue (17,18,34), a Chinese herbal medicine (24) and the
ergot bromocriptine (1) significantly attenuate alcohol intake.

Animal studies also have shown that pretreatment with
ibogaine (Endabuse™; NIH 15067), an indole alkaloid in the

root bark of the West Central African shrub 

 

Tabernanthe
iboga

 

, with an antiaddictive property, can significantly reduce
morphine and cocaine self-administration (3,10,41). Recently,
we have shown that ibogaine and its primary metabolite nor-
ibogaine (15) can significantly reduce alcohol intake in several
strains of alcohol-preferring rats in a dose-dependent manner
(31,36). However, at high doses, ibogaine can cause side ef-
fects (9) that may limit its therapeutic application. Thus, an at-
tempt was made to design an ibogaine analogue with no toxic-
ity but with the same inhibitory action on reinforcing drugs.
18-Methoxycoronaridine (18-MC) appears to be such a newly
designed analogue (8).

 

Requests for reprints should be addressed to A. Rezvani, Center for Alcohol Studies, CB 7178, University of North Carolina School of Medi-
cine, Chapel Hill, NC 27599-7178.. E-mail: azadi@med.unc.edu
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18-MC is a novel 

 

iboga

 

 alkaloid congener that mimics the
suppressant effects of ibogaine on both morphine and cocaine
self-administration in Sprague–Dawley rats (8). The drug is
nontremorigenic and produces no cerebllar neurotoxicity (8).
Because all drugs of abuse may share a common neuronal cir-
cuitry within the reward pathways and 18-MC suppresses
morphine and cocaine self-administration, presumably by in-
fluencing dopamine in the nucleus accumbens (8), we examined
the suppressant effects of this novel analogue on intake of an-
other drug, alcohol, in a strain of selectively bred alcohol-pre-
ferring rats that show a high preference for alcohol when
given a free choice between water and alcohol (30,34,35).

 

MATERIALS AND METHODS

 

Animals

 

Eight adult male alcohol-preferring rats were used for this
project. Rats were obtained from a colony of selectively bred
alcohol-preferring rats established at the Indiana University.
When given a choice between water and a solution of 10% al-
cohol, these rats show a high preference for alcohol (34–36).
This strain has been used extensively in the field of alcohol
research (6,19,21,31,32,34–36).

Animals were housed individually in suspended stainless
steel wire-mesh cages (26 

 

3

 

 34 

 

3

 

 20 cm) under a constant
temperature of 22 

 

6

 

 1

 

8

 

C and a 12-h light–dark reversed cycle
(lights on at 10 PM). Animals were fed Agway Prolab Rat/
Mouse/Hamster 3000 formula (Agway, Syracuse, NY) and
water ad libitum.

 

Baseline Alcohol Preference

 

Rats were screened for alcohol preference following the
standard method of the two-bottle choice employed in our
laboratory for many years (24,30,31,34). One week after their
arrival to the laboratory, rats were first given free access to
tap water in a Richter tube for 1 day. The next day, they were
given free access to a solution of 10% (v/v) alcohol in a Rich-
ter tube as a sole source of fluid for 3 consecutive days. This
procedure allowed them to become accustomed to drinking
from the Richter tube and to the taste and possible pharmaco-
logical effects of alcohol. Thereafter, rats were given free ac-
cess to two Richter tubes, one containing tap water and the
other containing a solution of 10% ethanol for at least 3
weeks. Food was available throughout. The intake of water
and alcohol were measured every day between 0900 and 1000 h.
The body weights and food intakes were measured on Mon-
days, Wednesdays and Fridays except for the days of experi-
ments, when all parameters were recorded at 24 h after each
injection.

 

Drug Preparation

 

18-MC was synthesized by Martin Kuehne and Upul Ban-
darage, University of Vermont, Burlington. Solutions of 18-
MC were prepared daily in a 0.004 M solution of sodium
phosphate. A solution of 0.004 M sodium phosphate was used
as control vehicle. A solution of 10% ethanol was prepared
daily from 95% reagent grade alcohol and distilled water. All
injections were made intraperitoneally (IP). The volume of
control vehicle or drug injected was 4 ml/kg body weight. All
solutions for injections were prepared in pyrogen-free glass-
ware with deionized water.

 

Experimental Protocol

 

Following the standard procedure of the two-bottle choice
(24,30,36) and after establishment of a stable baseline for al-
cohol and water intake, rats were injected IP with the control
vehicle or one of the doses of 18-MC (5, 20 and 40 mg/kg) in a
random order design at approximately 0930 h. All animals re-
ceived all of the treatments, i.e., control vehicle and three
doses of 18-MC. At least 4 days were allowed between injec-
tions. Alcohol, water and food intake were measured every
morning between 0900 and 1000 h for the next 24 h.

 

Statistical Analysis of Data

 

The results are expressed as means 

 

6

 

 SEM. Alcohol in-
take (g/kg) was calculated by multiplying the volume of alco-
hol consumed in 24 h by 10% and 0.7893 (ethanol density)/
body weight (kg). Statistical differences between vehicle-
treated and drug-treated groups were determined by using an
analysis of variance with repeated measures and Newman-
Keuls protected 

 

t

 

-test. All measurements were standardized
by converting them into grams per kilogram per day or millili-
ters per kilogram per day. Alcohol preference was calculated
as follows: volume (ml) of alcohol consumed in 24 h/total fluid
intake (ml) 

 

3

 

 100 (36).

 

RESULTS

 

When given free access to alcohol, water and food, alco-
hol-preferring rats consumed an average of 81.6 

 

6

 

 5.7 ml/kg
(6.4 

 

6

 

 0.4 g/kg) alcohol, 6.4 

 

6

 

 0.4 ml/kg water and 54 

 

6

 

 3 g/kg
food per day. Compared with control vehicle, a single injec-
tion of 5, 20 or 40 mg/kg 18-MC significantly reduced alcohol
intake in a dose-dependent fashion [F(3, 18) 

 

5

 

 10.57, 

 

p

 

 

 

,

 

0.01] (Fig. 1A). The proportion of alcohol intake to total fluid
intake, which has been used as a reliable index of alcohol
preference in other studies (19,24,30,36), was significantly
lower following administration of different doses of 18-MC
[F(3, 28) 

 

5

 

 9.56, 

 

p

 

 

 

,

 

 0.01] (Fig. 1B). Administration of 18-MC
resulted in an overall increase in water intake [F(3, 28) 

 

5

 

 6.79,

 

p

 

 

 

,

 

 0.01] (Fig 1C). Although a single dose of 5 or 20 mg/kg 18-
MC did not exert a significant effect on food intake, a single
injection of 40 mg/kg 18-MC significantly reduced food con-
sumption (

 

p

 

 

 

,

 

 0.01) (Fig. 1D). Overall, the suppressant effect
of 18-MC lasted at least 24 h, and it had vanished the day fol-
lowing drug administration.

 

DISCUSSION

 

The present data show, for the first time, that 18-MC, a
novel nontoxic ibogaine analogue, when injected acutely can
significantly reduce alcohol intake and alcohol preference in a
dose-dependent manner in a strain of alcohol-preferring rats.
The specificity of this compound for suppressing alcohol in-
take is highlighted by the fact that, at doses that significantly
suppressed alcohol intake and preference, there was a com-
mensurate increase in water intake. Further, food intake was
not significantly influenced by 20 mg/kg, which significantly
reduced alcohol intake. However, the higher dose of 40 mg/kg
significantly reduced food intake.

Several neuronal mechanisms may be involved in the sup-
pressant effects of 18-MC on alcohol intake and preference.
The reinforcing properties of alcohol and other drugs of abuse
may be partly related to their interactions with dopamine, se-
rotonin, gamma-aimnobutyric acid (GABA), glutamate and
the endogenous opiate systems in the brain (5,9,12,28,33,37).
In rats, ethanol increases dopamine in the mesolimbic system



 

IBOGAINE ANALOGUE REDUCES ALCOHOL INTAKE 617

(4). In alcohol-preferring rats, ethanol rapidly increases the
levels of dihydroxyphenylalanine (DOPAC) and homovanil-
lic acid (HVA) in both nucleus accumbens and frontal cortex,
suggesting increased activity of the dopaminergic system pro-
jecting from the ventral tegmental area (VTA) to these fore-
brain regions (7). Concordantly, alcohol-preferring rats will
self-administer alcohol into the VTA (6). Drugs such as bro-
mocriptine (19) and TA-0910, a centrally potent TRH ana-
logue that activates central dopaminergic systems, reduce al-
cohol intake in alcohol-preferring rats (18,34) and alcohol-
preferring monkeys (29). Thus, the involvement of the
dopamine mesolimbic pathway, especially the nucleus accum-
bens, is widely accepted as being involved in the reinforcing
property of alcohol.

Ibogaine administration to rodents alters the levels of
dopamine and its metabolites. Ibogaine, among its actions on
neurotransmitters (26), induces prolonged (at least 19 h) de-
creases in the extracellular levels of dopamine metabolites
(DOPAC and HVA) in the nucleus accumbens, striatum and
prefrontal cortex (13), and its anticraving properties may be
the result, at least in part, of its actions on dopaminergic sys-
tems in the brain (8,11,14). Interestingly, similar to ibogaine,

systemic administration of 18-MC decreases extracellular lev-
els of dopamine in the nucleus accumbens in rats (8). Thus,
18-MC may exert its suppressant effects on alcohol intake by
the same mechanism as ibogaine. However, this compound
has no apparent tremorigenic effect, and even at a high dose
(100 mg/kg) does not produce any cerebellar toxicity (8).
Therefore, 18-MC appears to exert comparable suppressant
effects on alcohol intake but with no apparent side effects or
neurotoxicity that have been reported for a high dose (100
mg/kg) of ibogaine (20,22).

With the present data, however, other possible neuronal
mechanisms cannot be ruled out. Ibogaine interacts with the
neuronal serotonin systems believed to be involved in alco-
hol-seeking behavior (19,21,23,25,32,33,38,40). Ibogaine in-
creases serotonin concentrations in rat nucleus accumbens (2)
and decreases levels of the serotonin metabolite 5-HIAA in
mouse frontal cortex, hippocampus and olfactory tubercle
(39). Thus, the antiaddictive properties of ibogaine (16,36)
and its analogue 18-MC may be related in part to their actions
on serotonergic systems in the brain.

Because other neurotransmitter systems, such as glutamate,
GABA and endogenous opioid, have been implicated in alcohol-

FIG. 1. Effects of acute administration of vehicle and different doses of 18-MC on the daily intake of 10% (v/v) alcohol (A), alcohol preference
(B), and intake of water (C) and food (D) by alcohol-preferring rats. Data are mean 6 SEM (n 5 8). *p , 0.05, **p , 0.01 vs. controls.



 

618 REZVANI ET AL.

seeking behavior, 18-MC may exert its attenuating effect on
alcohol intake by interfering with one or more of these systems.

In summary, administration of the newly developed
ibogaine analogue 18-MC can significantly attenuate alcohol
intake and preference in selectively bred alcohol preferring
rats without apparent side effects. Although the true mecha-
nism of its action in suppressing alcohol intake is not yet fully
understood, it may exert its attenuating effects on alcohol
consumption by reducing extracellular dopamine. However, a
firm conclusion about the mechanism of action awaits further

pharmacological and behavioral studies of this newly devel-
oped compound.
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