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Abstract : In the present study we have investigated the effect of yohimbine on dopamine-dependent
behaviours in rats and mice. Yohimbine (1.25 to 10 mg/kg, ip) failed to block the conditioned
avoidance response in rats, to inhibit the traction response in mice and to induce catalepsy in rats
and mice. Pretreatment with yohimbine (1.25 to 10 mg/kg, ip) had no significant effect on apomorphine
stereotypy in rats and apomorphine induced cage climbing behaviour in mice. However, pretreatment
with yohimbine (1.25 to 10 mg/kg, ip) significantly increased the intensity of methamphetamine
stereotypy and antagonised haloperidol catalepsy in rats. Our findings indicate that yohimbine does
not possess postsYnaptic striatal and mesolimbic D-2.dopamine receptor blocking activity.

Key words : yohimbine apomorphine methamphetamine haloperidol stereotypy cage
climbing behaviour catalepsy conditioned avoidance response traction response

INTRODUCTION

Yohimbine, an indole alkaloid, is a selective
alpha-2 adrenoreceptor antagonist (1, 2, 3). How
ever, recently Scatton at al (4), on the basis of
biochemical studies, have reported that yohimbine
possesses postsynaptic striatal and mesolimbic D-2
dopamine (DA) receptor blocking activity. In the
present study we have therefore investigated the
effect of yohimbine treatment on DA-dependent
behaviours in rats and mice.

METHODS

Male albino rats and mice, weighing between
100 to 180 g and 20 to 30 g respectively, were
used for the study. They were allowed food and
water ad libitum upto the time of experimentation.
Each animal was used once only. All observations
were made between 10.00 and 16.00 hr at 27 to
30°C in a noiseless, diffusely illuminated room.

The drugs used were yohimbine HCl (Sig~a),

apomorphine HCl (Sigma), methamphetamine HCl
(Methedrine injection, Burroughs Wellcome) and
haloperidol (Serenace injection, Searle). Yohimbine
was dissolved in distilled water while apomorphine
was dissolved in distilled water containing 0.2
mg/ml ascorbic acid. Methamphetamine and
haloperidol injection solutions were diluted to
required strength with distilled water. The doses
refer to the forms mentioned. All drugs were
injected ip in a volume of 0.2 ml/100 g body we}ght
in rats and 0.1 mlll0 g body weight in mice. For
each dose 10 animals were used. Control groups
received requisite volume of distilled water ip.

Conditioned avoidance response (CAR) in rats:
The effect on CAR was studied in trained rats by
the technique of Cook and Weidly (5). Both control
and drug-treated groups were tested for CAR 60
min after the injection. The drug effect on CAR
was expressed as the percentage of animals which
failed to climb the' pole on hearing the buzzer but
did climb the pole in response to th~ electric shock.

Traction response in mice: The effect of yohim-
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bine treatment on the tractipn response of mice
was studied by the method of Keary and Maxwell
(6). Before administration of the drug (yohimbine
or haloperidol) or distilled water (control group),
the animals 'were tested for the traction response
by suspending them from a horizontal wire by
their forepaws. Only those animals were used for
futher study that were capable of drawing them
selves up to touch the wire with atleast one of
their hindpaws within 5 sec of being suspended
from the wire. The animals were used retested 60
min after the injection. The traction response was
said t{l be inhibited if the animal failed to draw
itself up and touch the wire with one of its hindpaws
within 5 sec of being suspended from the wire.

Apomorphine-induced cage climbing behavi(}ur
in mice: Effect of yohimbine pretreatment on
apomorphine-induced climbing behaviour was
studied by the method of Costall et al (7) The
animals received either yohimbine, haloperidol or
distilled water (control group) followed 60 min
later by apomorphine. For observation the animals
were placed -in individual cages made of wire
netting measuring 27 cm x 20 cm and 15 cm high.
Mice were placed in the observation cages 30 min
before drug treatment to allow adaptation to the
new environment. The animals were individually
tested for climbing behaviour taking 'the percentage
of time spent climbing during tht? 30 min period
after the first climb' as a measure of climbing
('climbing index'). Further, the maximum time (in
min) spent in a single climb throughout the duration
of the apomorphine effect was also recorded.

Apomorphine and methamphetamine induced
stereotyped behaviour (SB) in rats: For observation
of SB, the rats were placed in individual cages
made of wire netting, measuring 30 x 20 x 20
cm, 30 min before drug treatment to allow adap
tation to the new environment. Observations were
made blind with respect to the treatments used.
The intensity of ~B was assessed over a 30 sec
observation period at 10 min intervals throughout
its duration, using the scoring system of Costall
and Naylor (8) where periodic sniffing = 1, con
tinuous sniffing = 2, periodic biting, gnawing or
licking = 3 and continuous biting, gnawing or
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licking = 4. Inter-rater reliability was calculated
from those simultaneous rating made by two of
the authors using the Pearson product-moment
correlation (r). Inter-rater correlation coefficient
was found to be 0.96%, indicating a high degree
of inter-rater agreement. The maximum intensity
of SB scored by each rat in the group was taken
to compute the mean value of the group.

Yohimbine was injected 60 min before apomor
phine or methamphetamine while haloperidol was
injected 60 min before apomorphine and 30 min
before methamphetamine. Control groups received
0.2 ml/l00 g body weight of distilled water ip
before receiving apomorphine or methampheta
mine.

Induction of catalepsy in rats and mice: Rats
were tested for catalepsy according to the method
of Costall and Naylor (8) and mice by the method
of Ahtee and Buncombe (9). One br after drug
treatment the animals were tested for catalepsy by
placing both front limbs of the animal over an 8
cm high wooden block (rat) or on a 4 cm high
wooden block (mice) and measuring the time that
,tbe animal maintained this posture. The animals
were considered cataleptic if they maintained this
imposed posture for more than 10 sec.

Haloperidol induced catalepsy in rats: Catalepsy
was evaltla'ied by placing both front lim~s of the
animal over an 8 cm high wooden block and
measuring the time that the animal maintained this
posture. Scoring, modified from that of Costall
and Naylor (8), was as folows: maintaining the
cataleptic posture 0-10 sec (0); 10-30 sec (1); 30-60
sec (2); 1-2 min (3); 2 min and more (4). Animals
were telited for catalepsy I and 2 hr after haloperidol
treatment. Catalepsy score of each rat in the group
was taken to compute the mean value of the group.

Yohimbine was injected 60 min before
haloperidol. Control groups received 0.2 mlI100 g
body weight of distilled water ip 60 min before
receiving haloperidol.

The results were evaluated statistically by the
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Mann-Whitney V-Test for non-parametric data.
Effects of yohimbine pretreatment on apomorphine
induced cage climbing hehaviour were analysed by
the Student's unpaired t-test.

RESULTS

Yohimbine (1.25 to 10 mg/kg ip) did not
produce motor incoordination in rats and mice.

. Doses beyond 10 mg/kg tended to produce motor
incoordination and ataxia and hence were not used
in the present study.

1. Effect on CAR in rats:

Yohimbine (1.25 to 10 mg/kg) did not inhibit
the CAR. Haloperidol, 0.5 and I mglkg, inhibited
the CAR in 70% and 100% of the animals respec
tively.

2. Effect on traction response in mice:

Yohimbine (1.25 to 10 mg/kg) did not inhibit
the traction response. Haloperidol, 0.5 and I mg/kg,

TABLE I : Effect of yohimbine (YOH) and haloperidol (HAL)
pretreatment on apomorphine (APO)-induced cage
climbing behaviour in mice.
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inhibited the traction response in 40% and 100%
of the animals respectively.

3. Effect on apomorphine induced cage climbing
behaviour in mice:

Yohimbine (1.25 to 10 mglkg) did not induce
climbing behaviour in micc. Further, pretreatment
with yohimbine (1.25 to 10 mglkg) did not signific
antly influence apomorphine induced climbing
behaviour (Table. I). However, pretreatment with
0.2 mg/Kg, haloperidol abolished the climbing
behaviour induced by 0.5, 0.75 and 1 mglkg doses
of apomorphine (Table I).

4. Effect on apomorphine-induced 5B in rats:
Yohimbine (1.25 to' 10 mglkg) did not induCe SB
in rats. Further, pretreatment with yohimbine (1.25
to 10 mg/kg) did not significantly influence apomor
phine stereotypy (Table II). However, pretreatment
with 0.25 mglkg haloperidol completely ablished
the SB induced by 0.5 and 1 mg/kg apomorphine
and significantly antagonised the SB induced by 2
mg/kg dose of apomorphine (Table II).

TABLE II : Effect of yohimbine (YOH) an!J haloperidol
(HAL) pertreatment on apomorphine (APO)
induced stereotyped behaviour in rats.

*P<O.OOI (Mann-Whitney U-Test).
Numerals following the drugs indicate their doses (mglkg).

Study Treatment dose Climbing index (%) Maximum time (min)
mg/kg Mean ± S.E.M. Mean ± S.E.M.

1. APOO.5 21.7± 3.9 2.2 ± 0.7
2. YOH 1.25 + APO 0.5 22.8 ± 3.6 2.6 ± 1.2
3. YOH 2.5 + APO 0.5 21.5 :t 3.7 2A ± 0.9
4. YOH 5+ APO 0.5 22A ± 3A 2.5 ± 0.6
5. YOH 10 + APOO.5 21.1; ± 3.8 2A ± 1.1
6. HAL 0.2 + APO 0.5 0.0 0.0

II 1. APOO.75 47.5 ± 3.5 6.9 ± 0.5
2. YOH 1.25 + APO 0.75 49.6 ± 3.7 7.2 ± 0.8
3. YOH 2.5 + APO 0.75 46.7 ± 2.9 6.6 ± 0.9
4. YOH5 + APOO.75 47.2 ± 3.2 6.7 ± 0.4
5. YOH 10 + APO 0.75 . 48A ± 2.7 7.1 ± 0.5
6. HAL 0.2 + APO 0.75 0.0 0.0

III 1. APO 1 70.8 ± 3.2 10.7 ± OA
2. YOH 1.25 + APO I 71.3 ± 3A to.8 ± 0.7
3.·YOH 2.5 + APO I 69.9 ± 3.7 lOA ± 0.5
4. YOH 5 + APO 1 72.5 ± 2.3 11.1 ± 0.8
5. YOH 10 + APO I 71.8 ± 3.5 10.9 ± 0.6
6. HAL 0.2 + APO 1 0.0 0.0

Numerals following the drugs indicate their doses (mgtkg).

Study Treatment dose mg/kg

1. APOO.5
2. YOH·l.25 + APOO.5
3. YOH 2.5 + APO 0.5
4. YOH 5 + APO 0.5
5. YOH 10 + APO 0.5
6. HAL 0.25 + APO 0.5

II 1. APO 1
2. YOH 1.25 + APO 1
3. YOH 2.5 + APO I
4. YOH 5 + APO I
5. YOH 10 + APO 1
6. HAL 0.25 + APO I

III 1. AP02
2. YOH 1.25 + APO 2
3. YOH 2.5 + APO 2
4.YOH5+"AP02
5. YOH 10 + APO 2
6. HAL 0.25 + APO 2

Intensity Score
Mean±S.E.M.

1.0±0.OO
l.aO.IO
1.3±0.15
l.O±O.OO
1.2±0.13
0.0
2.1±0.1O
2.0±0.OO
2.2±0.13
2.3±0.15
2.1±0.1O
0.0
3.2±0.13
3.3±0.15
3.1±0.1O
3.2±0.13
3A±1l.16
0.7±0.15*
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*p<O.OS or less (Mann-Whitney U-Test).
Numerals following the drugs indicate their doses (mg/kg).

TABLE IV : Effect of yohimbine (YOH) pretreatment on
haloperidol (HAL) induced catalepsy in .rats.

*P<0.05 or less (Mann-Whitnery V-Test).
Numerals following the drugs indicate their doses (mg/kg).

TABLE III : Effect of yohimbine (YOH) and haloperidol
(HAL) pertreatment on methamphetamine
(MAM) induced stereotyped behaviour in rats.

6. Induction of catalepsy in rats and mice: Yohim
bine (1.25 to 10 mg/kg) did not induce catalepsy
in rats and mice while haloperidol (1 mg/kg)
induced catalepsy in 100% of rats and mice.

DISCUSSION

CAR in rats and traction response in mice
are DA-dependent behaviours (10, 11, 12). Their
inhibition' by neuroleptics, like chlorpromazine and
haloperidol (13), has been attributed to blockade
of postsynaptic striatal DA receptors (12, 14).
Further, classical neuroleptics viz chlorpromazine
and haloperidol, induce catalepsy (13) by blocking
postsynaptic striatal DA receptors (15). In the
present study, since yohimbine failed to block the
CAR, to inhibit the traction response and to induce
catalepsy, it suggests that yohimbine does not
possess postsynaptic striatal DA receptor blocking
activity. Our observation that yohimbine failed to
block CAR concurs with the observation of
Delbarre and Schmitt (16) while our observation
that" yohimbine did not induce catalepsy is in
agreement with the report of Boissier et al (17).

7. Effect on haloperidol induced catalepsy in rats:
Pretreatment with yohi~bine (1.25 to 10 mgtkg)
significantly decreased the cataleptic effect of 1
mglkg haloperidol at 1 and 2 hr testing time
intervals (Table IV).

Direct stimulation of postsynaptic striatal and
mesolimbic D-2 DA receptors by apomorphine is
responsible for the occurrence of cage climbing
behaviour in mice (7, 18, 19) and SB in rats (19,
20,21). Methamphetamine induced SB results from
activation of postsynaptic striatal and mesolimbic
D-2 DA receptors by released DA (19, 20, 21).
Neuroleptics, like haloperidol, which block post
synaptic striatal and mesolimbic 0-2 DA receptors
(15, 19), effectively antagonise apomorphine
induced climbing behaviour (7, 18) and apomor
phine and amphetamine stereotypies (19, 20, 21).

In the present study though haloperidol was
effective in antagonising apomorphine induced
climbing behaviour and apomorphine and metham
phetamine stereotypies, yohimbine failed to do so.

2.4±0.16
1.7±0.lS*
l.5±0.16*
1.2±0.13*
1.0±0.OO*

2.0hr

Intensity Score
Mean±S.E.M.

1.2±0.13
1.9±0.1O*
2.1±0.1O*
2.4±0.16*
2.7±0.15*
0.0
2.8±0.13
3.5±0.16*
3.7±0.15*
4.0±0.OO*
0.2±0.13*

Cptalepsy Score (Mean±S.E.M.)

2.6±0.16
1.9±0 10*
1.7±0.lS*
1.4±0.,l6*
1.2 ± 0.13*

1.0 hr

1. MAM4
2. YOH 1.25 + \lAM 4
3. YOH 2.5 + MAM 4
4. YOH 5 + MAM 4
5. YOH 10 + MAM 4
6. HAL 0.25 + MAM 4
I.MAM6
2. YOH 1.25 + MAM 6
3. YOH 2.5 + MAM 6
4. YOH 5 + MAM 6
5. HAL 0.25 + MAM 6

Treatment

I.HALI
2. YOH 1.25 + HALl
3. YOH 2.5 + HAL I
4. YOHS + HAL I
5. YOH 10 + HAL I

(dose mg/kg)

Study Treatment dose mg/kg

5. Effect on methamphetamine induced SB in rats:
Pretreatment with 1.25, 2.5 and 5 mg/kg doses of
yohimbine significantly increased the intensity of
SB induced by 4 and 6 mg/kg doses of metham
phetamine (Table III). Pretreatment with 10 mglkg
yohimbine significantly increased the intensity of
SBinduced by 4 mglkg methamphetamine. The
effect of pretreatment with 10 mg/kg yohimbine
on SB induced by 6 mg/kg methamphetamine was
not studied as the lower dose of yohimbine ie 5
mglkg had maximally intensified the SB induced
by 6 mgfl<g methamphetamine (Table III). Pretreat
ment with 0.25 mg/kg haloperidol completely
abolished the SB induced by 4 mglkg metham
phetamine and significantly antagonised the SB
induced by 6 mg/kg methamphetamine (Table III).

11
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Further, yohimbine not only failed to antagonise
methamphetamine stereotypy, but instead poten
tiated it. Our findings thus indicate that yohimbine
does not block postsynaptic striatal and mesolimbic
D72 DA receptors. Our observation that yohimbine
did not antagonise apomorphine induced SB in
rats concurs with the observations of Papeschi (22)
that SB induced by apomorphine or Ro-4602 +
L-Dopa was not affected by yohimbine. Papeschi
(22) however, has reported that amphetamine
stereotypy was antagonised by yohimbine. The
discrepancy between our finding and that of Papes
chi (22) is explained by us as follows. Papeschi
(22) had used 20 mg/kg dose of yohimbine and
the author has stated that the interaction group
showed frequent convulsions. It is possible that
the generalised toxic state produced in these ani
mals, as indicated by the occurrence of conYulsions,
might have interfered with the manifestation of
amphetamine stereotypy and led the author to
conclude that yohimbine had antagonised
amphetamine stereotypy.

In our study yohimbine pre~reatment neither
significantly potentiated nor antagonised apomor
phine induced climbing behaviour in mice and
apomorphine stereotypy in rats. This suggests that.
yohimbine does not have a facilitatory or inhibitory
effect at or beyond the postsynaptic striatal and
mesolimbic D-2 DA receptor. Since yohimbine
failed to modify apomorphine stereotypy, the poten
tiation of methamphetamine stereotypy by yohim
bine is most probably not due to any effect of
yohimbine at or beyond the postsynaptic striatal
and mesolimbic D-2 DA receptor site. Yohimbine
has been reported to .increase DA synthesis and
turnover in the rat brain (23, 24). This effect has
been attributed to an indirect action of yohimbine
on DA neurons exerted through changes in norad
renergic neurotransmission (24). Recently Van
Oene et al (25) have reported that yohimbine
increases DA synthesis and turnover in the corpus
striatum and tuberculm olfactorium of rat brain
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by blocking presynaptic DA autoreceptors. What
ever the mechanism may be, yohimbine, by increas
ing DA synthesis, increases the intraneuronal stores
of DA and makes more DA available for release
by methamphetamine with resultant potentiation
of methamphetamine stereotypy.

In the present study yohimbine pretreatment
antagonised haloperidol induced catalepsy in rats.
If yohimbine possessed postsynaptic D-2 DA recep
tor blocking activity as suggested by Scatton et al
(4) then yohimbine would not have antagonised
haloperidol catalepsy; it would have increased the
intensity of haloperidol catalepsy (additive effect)
or would have left it unaffected. Our observation
that yohimbine antagonises haloperidol cataiepsy
concurs with the observatioll of Zetler and Thorner
(26) and Al-Shabibi and Dogget (27). Antagonism
of haloperidol catalepsy by yohimbine can be
explained as follows. Normally, following the bloc
kade of the postsynaptic striatal DA receptors by
neuroleptics, there is a compensatory "feedback"
increase of nigrostriatal dopaminergic neuronal
activity with resultant increase in DA release which
counteracts to some extent the neuroleptic induced
blockade o.f DA receptors (15..). Yohimbine by
increasing DA synthesis (24, 25), increases the
intraneuronal stores of DA and thus facilitates the
release of more DA during the compensatory
feed-back increase of nigrostriatal dopaminergic
neuronal activity with resultant antagonism of the
cataleptic effect of haloperidol.

On the basis of our results we conclude that
yohimbine, an alpha-2 adrenoreceptor antagonist,
does not possess postsynaptic striatal and mesolim
bic D-2 DA receptor blocking activity.
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