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CADET,J. L., C. R. CLARK AND S. FAHN. Behavioral effects of alpha-benzyl-N-methylphenethylamine (ABNMP), a
methamphetamine analog: Inhibition by ketanserin and para-chlorophenylalanine (PCPA). PHARMACOL BIOCHEM
BEHAYV 29(1) 125-128, 1988.—Acute administration of alpha-benzyl-N- methylphenethylamine (ABNMP) induces lateral
heavings, straub tail, backward locomotion, and hindlimb abduction—which are all components of the serotonin (5-HT)
syndrome. Ketanserin, a 5-HT-2 receptor antagonist and pretreatment with the 5-HT neurotoxin parachlorophenylalanine
(PCPA) attenuated the manifestation of these behavioral abnormalities. These results suggest that ABNMP may cause an

acute release of 5-HT similar to that elicited by parachloroamphetamine.
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CHRONIC drug abuse causes very serious medical and
neuropsychiatric problems. This is probably related to a
number of issues including addiction to multiple drugs and
the presence of contaminants resulting from clandestine syn-
thesis of these substances {2, 13, 15].

The amphetamines are among the most frequently syn-
thesized drugs in these laboratories. One of the most popular
methods of making methamphetamine (METH) involves the
use of phenylacetone also known as phenyl-2-propanone
(P-2-P) [2]. Subsequent to the regulation of P-2-P by the Fed-
eral Government, illicit chemists began to use phenyl acetic
acid as a precursor of the ketone [2,13]. This base-catalyzed
reaction also results in the formation of another ketone,
namely dibenzylketone. Further reductive amination of the
reaction mixture yields both METH and alpha-benzyl-N-
methylphenethylamine (ABNMP) {2, 13, 15].

Knowledge of by-products of amphetamine synthesis is
important to both clinical and basic neuroscientists for a
number of reasons. For example, amphetamine abusers can
present clinically with complaints of headache, confusion,
psychotic symptoms, movement disorders, intracerebral
and/or subarachnoid hemorrhage, or death [6, 12, 19]. While
it is possible that these signs and symptoms might be related
only to the toxic effects of amphetamine or metham-
phetamine, the possible presence of impurities must be taken
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in consideration, since the actual content of METH in sam-
ples sold as METH may vary considerably. Such an ap-
proach may help to improve the acute as well as the chronic
care of the drug abuser since the neuropharmacological
profile of the impurities might be different from that of the
parent compounds.

Several authors have evaluated the acute and chronic be-
havioral effects of amphetamine and methamphetamine [3, 4,
10, 14, 16-18]). However, we do not know of any similar
report on the effects of ABNMP. The present report pro-
vides an initial characterization of the behavioral changes
that result from the acute injection of this drug.

METHOD

Male Sprague-Dawley rats, weighing 400-450 g at the be-
ginning of the experiment, were used. All animals were
housed 3 per cage in an animal colony room with a 12 hr
light-dark cycle. Food and water were provided ad lib.

On the day of testing, each animal was put in an individual
cage. They were left undisturbed for 15 minutes before any
behavioral observation was done. At that time, the animals
were injected with either saline or ketanserin (5 mg/kg). Fif-
teen minutes later, the animals received another IP injection
of either saline or one of the three doses (15, 22.5, and 30
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FIG. 1. The effects of ABNMP on (A) Head Shakes, (B) Back Pedaling, (C) Hindlimb Abduction, and (D) Straub Tail. The behaviors were
rated as described under the Method section. Values represent means=SEM of 10 animals per group. Significantly different from vehicle:

r=p<0.01; x=p<0.0001; xx=p<0.00005 (Scheffe).

mg/kg) of ABNMP (synthesized by C. R. Clark, see [15]).
Immediately after that injection, ratings were recorded for 15
min intervals during a 45 min period of continuous observa-
tion. Since preliminary experiments had revealed that the
drug causes behavioral abnormalities similar to those elicited
by serotonergic agonists [8], the following signs were rated
by a trained observer who was blind to the treatment given:
(1) head shakes, (2) straub tail, (3) back pedaling, (4) hindlimb
abduction, (5) random circling, (6) tremor. A 4-point inten-
sity scale (0=absent or normal behavior, 1=mild,
2=moderate, 3=severe) was used [5]. In order to further
evaluate the role of the serotonin system in the elicitation of
the behaviors caused by ABNMP, another group of nine
animals were pretreated with parachlorophenylalanine
(PCPA) (300 mg/kg) 72 hr and 16 hr before being the highest
dose of the drug (30 mg/kg).

The data were analyzed using an analysis of variance fol-
lowed by Scheffe’s multiple comparisons. The null hypoth-
esis was rejected at the 0.05 level.

RESULTS

The acute administration of ABNMP caused a significant
dose effect on head shakes, F(3,36)=151.8, p<0.0001, straub
tail, F(3,36)=207.1, p<0.0001, back pedaling, F(3,36)=116.6,
p<0.0001, and hindlimb abduction, F(3,36)=71.03, p<0.0001
(Fig. 1A-D). These changes occur within two minutes after
injection of the compound.

Nevertheless, the various aspects of the serotonergic

syndrome were differentially affected by the drug (Fig.
1A-D). At 15 mg/kg, hindlimb abduction and straub tail were
the most affected, whereas head weavings and backwards
walking were minimally influenced. At 22.5 mg/kg, there was
significant stimulation of straub tail, head weaving, hindlimb
abduction and backward locomotion. The effect on straub
tail was maximal at that dose. At 30 mg/kg, both head weav-
ing and backward walking were further stimulated while
hindlimb abduction and straub tail were maximally affected
using the present intensity scale. The doses of ABNMP used
in this study had no stimulatory effect on the other compo-
nents of the S-HT syndrome (data not shown). Higher doses
of the drug were not used because they caused seizures in the
preliminary studies used to characterize the behavioral
profile of the compound.

Ketanserin (5 mg/kg) had very significant inhibitory effect
on head shakes, F(1,18)=58.7, p<0.0001, back pedaling,
F(1,18)=36.75, p<0.0001, hindlimb abduction,
F(1,18)=20.22, p<0.0003, and straub tail, F(1,18)=196.6,
p<0.0001, caused by ABNMP (30 mg/kg) (Fig. 2). The per-
centage reduction of hindlimb abduction was less than that of
the aspects of the 5-HT-mediated behaviors.

Pretreatment with PCPA also resulted in significant re-
duction in head shakes, F(1,17)=54.16, p<<0.0001, back
pedaling, F(1,17)=198.4, p<0.0001, hindlimb abduction,
F(1,17)=25.8, p<0.0001, and straub tail, F(1,17)=56.2,
p<0.0001, caused by ABNMP (30 mg/kg) (Fig. 2). Again, the
percentage reduction was less in hindlimb abduction than in
the other aspects of the behavioral syndrome.
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FIG. 2. Inhibitory effects of ketanserin and of PCPA on the behav-
iors elicited by ABNMP (30 mg/kg). The scores for each sign were
summed for the 45 minutes of observation after the injection of
ABNMP. The values represent means+SEM of 9 or 10 animals per
group (see inserts at the bottom of the bars representing the scores
for head shakes). The numbers in parentheses represent percentage
inhibition which was calculated as follows: 100 [(mean saline group
— mean ketanserin group)¥mean saline group]. Significantly different

from vehicle pretreated group: x=p<0.001; xx=p<0.0001;
xxx=p<0.00001; (Scheffe’s test).
DISCUSSION

ABNMP caused significant stimulation of head weavings,
straub tail, backward locomotion, and hindlimb abduction
which are components of the serotonergic syndrome in rats.
All these behavioral abnormalities were also blocked by the
5-HT-2 receptor antagonist ketanserin and the serotonin de-
pleter PCPA. The very significant effect of ketanserin on
head weaving is consistent with other studies that have
shown that this component of the syndrome is the one most
consistently inhibited by 5-HT-2 antagonists [1, 7, 8]. Never-
theless, the relative failure of ketanserin and PCPA to block
ABNMP-induced abduction indicates that other neuro-
transmitters may be involved in its manifestation. It has in-
deed been reported that the S-HT-induced syndrome can be
attenuated by a number of drugs including alpha-1 adrenergic
and dopaminergic antagonists [8, 9, 20}. Moreover, similar

127

behavioral abnormalities can be elicited by some peptides
including the enkephalins and thyrotropin-releasing hormone
{7,8]. Thus the importance of these neurotransmitter systems
in the causation of the ABNMP-induced syndrome needs to
be considered.

In any case, the results of the present study point to a role
of the serotonin system via stimulation of post-synaptic
5-HT-2 receptors since the behavioral abnormalities were
blocked, to varying degrees, by ketanserin. This stimulation
could result either from direct stimulation of the receptors,
blocking of reuptake, or induction of release of serotonin ina
fashion similar to the action of the other amphetamines on
monoaminergic neurons [14]. The finding that PCPA also
attenuates the effects of ABNMP indicates that the com-
pound probably acts indirectly via an acute release of S-HT
similar to the effects of parachloroamphetamine {21].

The serotonergic syndrome is thought to depend on struc-
tures such as the brainstem raphe nuclei and the spinal cord
[11]. Our finding that ABNMP causes a 5S-HT-like syndrome
raises the possibility that this compound may have signifi-
cant effects on brainstem and spinal cord related processes
in humans who abuse METH synthesized in illicit labora-
tories. It is also possible that some of the casualties from
METH injections are related to such phenomena.

The present findings also suggest that the behavioral ef-
fects of ABNMP may be somewhat different from those of
amphetamine or methamphetamine (3,4] but very similar to
those of parachloroamphetamine which also induces the 5-HT
syndrome [21]. More studies are needed in order to investi-
gate the effects of the drugs on various monoaminergic sys-
tems in order to determine whether there is any correlation
between the observed behaviors and possible biochemical
changes in rat brain. Further behavioral experiments are re-
quired to resolve the issue of the relative importance of other
neurotransmitter systems in the manifestation of the
ABNMP-induced phenomena.
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