Medical Journal of Babylon-Vol. 11- No. 3 -2014 ¥+ Y £-CJGl sl yde galadl slaall-dggdall Jiby Ao

Designing A Model of Induced-Benzhexol Addiction In Male
Rats

Selman Mohammed Selman' Abdul Al-Razzak Abdul Latif'
Husam Hasson Ali*
! Department of Pharmacology, College of Medicine, Babylon University,
Babylon, Iraq.
* The Iraqi Council of Medical Specializations, Baghdad, Iraq.

Email : selman mohammed@yahoo.com

Received 13 April 2014 Accepted 12 May 2014

Abstract

Background: Benzhexol hydrochloride ( Trihexyphenidyl ) is a potent anticholinergic agent. Abuse of
benzhexol has been noted with increasing frequency in recent years By reviewing the relevant
literature, no model for benzhexol addiction in rats was found.

Aim of the study: to designing a model of induced benzhexol addiction in male rats.

Materials and methods: Thirty two male, adult, Albino rats were enrolled in this experiments.
The animals were randomly divided into 4 g.oups, eight rats for each group. Each rat of group 1
received normal saline (N.S.) in equal volume to the benzhexol dose, twice daily (b.d.), orally (p.o.) by
gastric tube for 10 days. Each rat of group 2,3 and 4 received benzhexol 0.1mg, 0.2mg and 0.4mg
respectively, b.d., p.o. by gastric tube for 10 days. On the " day, each rat was placed in the open-field
chamber for 15 minutes and all behaviors (withdrawal symptoms) of the animals were recorded by
video camera.

Results and conclusion: Withdrawal symptoms such as rooming, wet dog shakes, head shakes,
abdominal constriction, facial fasciculation, ptosis and piloerection significantly increased (P<0.05) in
group 3 and 4 as compared with control group and model of benzhexol addiction in male rats can be
induced by administration of 0.2 or 0.4 mg/kg of benzhexol, pd, po, for 10 days

Keywords: Benzhexol, withdrawal symptoms, grooming, wet dog shakes, head
shakes, , abdominal constriction, facial fasciculation, ptosis, piloerection and
irritability.
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Introduction

enzhexol  hydrochloride  (
BTrihexyphenidyl ) is a potent

anticholinergic agent [1]. It
causes  reversible  blockade  of
cholinomimetic action at muscarinic
receptors [2]. It characterized by a
higher affinity for the neuronal (M1)
muscarinic ~ receptor  than  other
subtypes of (M2 and M3) muscarinic
receptors [3]. Benzhexol can be used
for  Parkinson's  disease [4,5],
extrapyramidal side effects, such as
tradive dyskinesia, occurring during

antipsychotic treatment [6,7,8],
dystonia  [9,10], tremor [11,12],
excessive  salivation  [13,14]

spasmodic torticollis [15,16].

Abuse of benzhexol has been noted
with increasing frequency in recent
years [17,18,19,20]. By reviewing the
relevant literature, no model for
benzhexol addiction in rats was found.

Two drugs, opioids and alcohol,
provide classic examples of rodent
somatic signs of withdrawal and served
as models for measures of withdrawal
per se. The somatic signs of
withdrawal are an index of dependence
and provide a quantifiable measure by
which to assess the level of
dependence [21].

Opioid withdrawal signs in rodents
include weight loss, grooming, , wet
dog shakes, abdominal constrictions,
facial fasciculation/teeth chattering,
ptosis, abnormal posture, diarrhea and
irritability[22].

For alcohol, withdrawal signs
characterized by hyperactivity, tail
tremors, tail stiffness, head tremors,
general tremors, wet shakes, teeth
chattering, akinesia, spastic rigidity,
and convulsions [23].
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Aim of the study: to design a model of
induced benzhexol addiction in male
rats.

Materials and methods

1- Animals:

Thirty two male, adult, Albino
rats were enrolled in this experiments.
Their weights were 150-200 g. The rats
were housed in the Animal House of
the College of Medicine/Babylon
University, and kept on 25°C and 12
hours light —dark cycle with water and
food ad libitum. After two weeks of
adaptation, the animals were randomly
divided into 4 g.oups, eight rats for

each group.
2- Drug

Benzhexol HCL (Parkizol tablet, Smg,
PHARMALINE, Lebanon) was
dissolved in 50 ml of normal saline
(N.S.), so the final product contained
0.1 mg of benzhexol in each ml.

3- Experimental protocol

a- Each rat of group 1 received N.S.
in equal volume to the benzhexol
dose, twice daily (b.d.), orally
(p.o.) by gastric tube for 10 days

b- Each rat of group 2,3 and 4
received benzhexol 0.1mg, 0.2mg
and 0.4mg respectively, b.d., p.o.
by gastric tube for 10 days.

c- On the 11" day, each rat was
placed in the open-field chamber
for 15 minutes and all behaviors
(withdrawal symptoms) of the
animals were recorded by video
camera.

4- Open-field box
A glass chamber (40 cm x 30 cm x 30
cm) was made by the researcher
(Picture 1). The rats were placed in this
chamber and their activities were
recorded by video camera.
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Picture 1: Open-field box.

5- Video camera

Digital Video Camera, (SONY, Japan)
was used in this experiment to record
the behaviors of animals

6- Statistical data

The results were expressed as mean +
standard error of the mean (SEM).
Statistical analysis was carried out by
using one way ANOVA. Differences
were considered statistically significant
if the p value is lower than 0.05. The
data of the research were carried out by
using 17" edition of IBM® SPSS™
statistics for Windows" 7.
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Results

1- Number of grooming

There is no significant difference
(P>0.05) in the number of grooming
(Pictures 2 and 3 ) between control
group and group 2, while number of
grooming  significantly  increased
(P<0.05) in group 3 and 4 as compared
with control group. Number of
grooming in group 3 and 4, also,
significantly increased (P<0.05) as
compared with group 2, while there is
no significant increase between groups
3 and 4 (P>0.05) (Figure 1) .



Medical Journal of Babylon-Vol. 11- No. 3 -2014 ¥+ ¢-&JE) sl yde galal) alaall- 4okl Jib Adaa

Picture 2: Forelimbs grooming

Picture 3: Penile grooming

Figure 1: Mean of the grooming, wet dog shakes, and head shakes of all groups for
10 days following benzhexol withdrawn; group 1 (control group) and group 2 (
benzhexol 0.1 mg/kg), group 3 ( benzhexol 0.2 mg/kg), and group 4 ( benzhexol 0.4
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2- Number of wet dog shakes

There is no significant difference
(P>0.05) in the number of wet dog
shakes between control group and
group 2, while number of wet dog
shakes significantly  increased
(P<0.05) in group 3 and 4 as compared
with control group. Number of wet dog
shakes in group 3 and 4, also,
significantly increased (P<0.05) as
compared with group 2, while there is
no significant increase between groups
3 and 4 (P>0.05) (Figure 1) .
3- Number of head shakes

There is no significant difference
(P>0.05) in the number of head shakes
between control group and group 2,
while number of head shakes
significantly increased (P<0.05) in
group 3 and 4 as compared with
control group. Number of head shakes
in group 3 and 4, also, significantly

0.2 mg
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increased (P<0.05) as compared with
group 2, while there is no significant
increase between groups 3 and 4
(P>0.05) (Figure 1) .

4- Other withdrawal symptoms

There is no significant difference
(P> 0.05) in the percentage  of
occurrence of abdominal constriction,
facial fasciculation, Piloerection
(Picture 4 ) and ptosis (Picture 5
)between group 2 and control group,
while they significantly increased in
groups 3 and 4 as compared with
control group.

Also there is no significant
difference (P> 0.05) in the percentage
of  occurrence of  abdominal
constriction,  facial  fasciculation,
ptosis, piloerection, and irritability
between groups 3 and 4, and control
group (Table 1)
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Picture 4: Piloerection

Picture 5: Ptosis

Table 1: Percentage of occurrence of abdominal constriction, facial fasciculation,
ptosis, and piloerection in different groups ( group l:control group; group 2:
benzhexol 0.1 mg/kg ; group 3: benzhexol 0.2 mg/kg; and group4: benzhexol 0.4

mg/kg).
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Abdominal Facial Ptosis

constriction Fasciculation Piloerection
Group 1 0% 12.5 % 0% 0%
Group 2 0% 25% 12.5 % 0%
Group 3 100 %" 100 % 87.5% 75 %
Group 4 100 % 100 % 100 % 75 %
*P<0.05
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