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Abstract

To study the acute and sub-acute neuro-behavioral toxic effects of
scopolamine by evaluating higher brain functions using the open field test
and social interaction test in mice, evaluating the autonomic nervous
system functions using swimming tests and light-dark tests, besides
evaluating the cognitive functions using the negative geotaxis test and
hole-board test. Additionally, to investigate some of the underlying
mechanisms of the recorded neuro-behavioral effects on mice by
measuring certain neurotransmitters which are serotonin (SER),
acetylcholine (Ach), and the enzyme of Catechol-O-methyltransferase
(COMT).

This study utilized approximately 85-90 male Swiss white mice. The
mice weighed between 25-35 grams and were aged around 2 months. The
median lethal dose (LLDs) of scopolamine was determined intramuscularly.

The effect of time and dose on neuro-behavioral functions were
studied through a series of experiments. The experiments included
administering low repeated doses daily for two weeks and four weeks in
the second and third experiments, respectively, measuring the effect of an
acute dose 24 hours post-administration in the fourth experiment, and
testing the cumulative effect of a single dose after five days in the fifth
experiment. To confirm these results, single doses were administered twice
weekly in the sixth experiment. Each experiment used 15 mice, divided
into three random groups of five mice. A control group was injected with
distilled water and two groups injected intramuscularly with scopolamine.
The measured tests included locomotors activity and neuro-behavioral
function (open field test, social interaction test, swimming test, negative
geotaxis test, hole-board test, and light-dark test). At the end of each

experiment, the animals were anesthetized, and blood was collected to
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separate plasma for biochemical tests to measure neurotransmitters such as
SER, Ach, and COMT enzyme.

The LDsy of scopolamine was 148 mg/kg. Neuro-behavioral tests
showed increased rearing activity in the 2 mg/kg group and significantly
increased in the 4 mg/kg group. Social interaction decreased in both doses.
Autonomic nervous system tests showed decreased swimming scores,
negative geotaxis time, and head dips. Time spent in the dark decreased in
the 4 mg/kg group.

After 4 weeks of daily scopolamine doses, Scopolamine doses
significantly increased rearing activity, decreased square crossings, social
interaction, swimming scores, negative geotaxis time, head dips, and time
spent in the dark after 4 weeks compared to control.

The results of the third experiment showed that administering a single
high acute dose of scopolamine (20 mg/kg) The 20 mg/kg group showed
increased rearing events, decreased squares crossed, and social interaction,
decreased swimming scores, increased negative geotaxis time, and
decreased head dips in hole-board tests, while time spent in the dark was
significantly reduced.

When single doses of 2 and 4 mg/kg were administered, and the
animals were left for 5 days before behavioral measurements, no
significant effects of the doses were observed within this period. In the
experiment where two low doses of scopolamine were administered
weekly, there was no difference in the number of rearing events between
the control group and the 2 mg/kg group. The 4 mg/kg group showed a
significant increase in rearing activity, decreased square crossings, social
interaction scores, swimming scores, and negative geotaxis time, but no
significant difference in head dips or time spent in the dark.

Biochemical tests revealed that a single acute high dose of

scopolamine led to elevated serotonin levels, reduced acetylcholine levels,
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and decreased COMT activity after 24 hours. However, administering a
single dose and measuring after 5 days showed no neurotransmitter
alterations. Meanwhile, administering two doses per week induced
significant changes in serotonin and acetylcholine levels, as well as COMT
activity compared to control.

Both sub-acute doses of scopolamine (2 and 4 mg/kg) and the acute
20 mg/kg dose significantly impacted mouse neurobehavior, cognition, and
autonomic nervous system responses compared to control. Higher doses
generally exhibited more pronounced effects, though differences between
doses were often insignificant. The data suggests scopolamine induces
neuro-behavioral changes, cognitive impairment, and anxiety-related
behaviors in mice. Administering scopolamine every other day for a week
notably affected mouse neuro-behavior, with the higher dose (4 mg/kg)
showing more pronounced effects on various parameters compared to the
lower dose (2 mg/kg) and control. Biochemical tests revealed increased
serotonin levels and decreased acetylcholine levels and COMT activity

with both daily and acute scopolamine doses.
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