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(A) Abstract

Abstract

The aim of the present study was to investigate the acute and subacute
toxic effects of acetamiprid in mice by assessing locomotor activity,
neurobehavioral performance, T-maze and hanging wire tests, as well as

evaluating biochemical alterations in the plasma and brain.

The median lethal dose (LDso) of acetamiprid, determined by the up-and-
down method, was found to be 125.9 mg/kg body weight via oral
administration. Mice treated with doses of 32, 63, 94, and 126 mg/kg
(equivalent to 25%, 50%, 75%, and 100% of the LDso, respectively)
exhibited toxic signs with an incidence rate ranging from 20% to 100%.
These signs included lethargy, dyspnea, hypothermia, tremors, lacrimation,

dysphagia, paw licking, convulsions, and death within 24 hours of exposure.

Administration of lower doses of acetamiprid (3, 6, and 13 mg/kg,
representing 2.5%, 5%, and 10% of the LDso, respectively) induced
significant behavioral changes 30 minutes after oral administration. These
changes included a significant decrease in the number of squares crossed and
the number of rearings in the open field test, as well as a significant increase
in the time required for mice to return to the normal position in the negative
geotaxis test. Additionally, there was a significant reduction in the number
of head pokings in the hole-board test and a significant decrease in hanging
duration in the hanging wire test. The treated groups also showed a
significant reduction in the percentage of correct alternations in the T-maze

test.



(B) Abstract

In the subacute exposure study, mice were orally administered low doses of
acetamiprid (2.5%, 5%, and 10% of the LDso) three times per week for 14 or
28 days. Results showed that administration for 14 days at doses of 6 and 13
mg/kg caused a significant increase in the time needed for mice to return to
the normal position in the negative geotaxis test. Similarly, oral
administration of 3, 6, and 13 mg/kg for 14 days resulted in a significant
decrease in the number of head pokings, rearings, and squares crossed
compared with the control group. Mice treated with 13 mg/kg also exhibited
a significant reduction in the percentage of correct alternations in the T-maze

and in hanging duration in the hanging wire test.

After 28 days of oral administration at doses of 3, 6, and 13 mg/kg,
acetamiprid caused significant reductions in the time required to return to the
normal position in the negative geotaxis test, as well as in the number of
head pokings, rearings, squares crossed, and hanging duration. The highest
dose (13 mg/kg) significantly reduced the percentage of correct alternations

in the T-maze test.

Biochemically, treatment with acetamiprid at doses of 3, 6, and 13 mg/kg for
14 days caused a significant inhibition of cholinesterase activity in both
plasma and brain, with inhibition rates of 27%, 37%, and 50% in plasma and
14%, 18%, and 28% in brain, respectively. This was accompanied by a
significant decrease in glutathione (GSH) levels (by 8%, 13%, and 20% in

plasma, and 15%, 25%, and 28% in brain) and a significant increase in



() Abstract

malondialdehyde (MDA) levels (by 16%, 28%, and 62% in plasma, and 8%,
21%, and 35% in brain, respectively).

After 28 days of treatment with the same doses, acetamiprid continued to
cause significant inhibition of cholinesterase activity in both plasma (8%,
10%, and 25%) and brain (19%, 23%, and 34%). Similarly, GSH levels
decreased significantly in plasma (4%, 3%, and 14%) and brain (9%, 4%,
and 15%), whereas MDA levels increased significantly in plasma (16%,

28%, and 62%) and brain (8%, 21%, and 35%).

Moreover, treatment with 13 mg/kg acetamiprid for 14 days caused a
significant elevation in the activities of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) in plasma compared with the control
group. After 28 days, the doses of 6 and 13 mg/kg also resulted in a

significant increase in ALT and AST enzyme activities.

In conclusion, the present study demonstrates that acute and subacute
exposure to acetamiprid disrupts cholinergic neurotransmission through its
action on nicotinic acetylcholine receptors, leading to neurobehavioral
impairments, deficits in learning and memory, and muscular weakness in
mice. Furthermore, it significantly inhibits cholinesterase activity, induces

oxidative stress, and adversely affects liver enzyme function.
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protection in the world. It
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chain contain trace
amounts of pesticide
residues that humans and

animals are exposed to
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agonist on  nicotinic

acetylcholine receptors,
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The aim of the present study was to investigate the acute and subacute toxic effects of
acetamiprid in mice by assessing locomotor activity, neurobehavioral performance, T-maze and

hanging wire tests, as well as evaluating biochemical alterations in the plasma and brain.

The median lethal dose (LDso) of acetamiprid, determined by the up-and-down method, was found to
be 125.9 mg/kg body weight via oral administration. Mice treated with doses of 32, 63, 94, and 126
mg/kg (equivalent to 25%, 50%, 75%, and 100% of the LDso, respectively) exhibited toxic signs

with an incidence rate ranging from 20% to 100%. These signs included lethargy, dyspnea,




hypothermia, tremors, lacrimation, dysphagia, paw licking, convulsions, and death within 24 hours

of exposure.

Administration of lower doses of acetamiprid (3, 6, and 13 mg/kg, representing 2.5%, 5%, and 10%
of the LDso, respectively) induced significant behavioral changes 30 minutes after oral
administration. These changes included a significant decrease in the number of squares crossed and
the number of rearings in the open field test, as well as a significant increase in the time required for
mice to return to the normal position in the negative geotaxis test. Additionally, there was a
significant reduction in the number of head pokings in the hole-board test and a significant decrease
in hanging duration in the hanging wire test. The treated groups also showed a significant reduction

in the percentage of correct alternations in the T-maze test.

In the subacute exposure study, mice were orally administered low doses of acetamiprid (2.5%, 5%,
and 10% of the LDso) three times per week for 14 or 28 days. Results showed that administration for
14 days at doses of 6 and 13 mg/kg caused a significant increase in the time needed for mice to
return to the normal position in the negative geotaxis test. Similarly, oral administration of 3, 6, and
13 mg/kg for 14 days resulted in a significant decrease in the number of head pokings, rearings, and
squares crossed compared with the control group. Mice treated with 13 mg/kg also exhibited a
significant reduction in the percentage of correct alternations in the T-maze and in hanging duration

in the hanging wire test.

After 28 days of oral administration at doses of 3, 6, and 13 mg/kg, acetamiprid caused significant
reductions in the time required to return to the normal position in the negative geotaxis test, as well
as in the number of head pokings, rearings, squares crossed, and hanging duration. The highest dose

(13 mg/kg) significantly reduced the percentage of correct alternations in the T-maze test.

Biochemically, treatment with acetamiprid at doses of 3, 6, and 13 mg/kg for 14 days caused a
significant inhibition of cholinesterase activity in both plasma and brain, with inhibition rates of
27%, 37%, and 50% in plasma and 14%, 18%, and 28% in brain, respectively. This was
accompanied by a significant decrease in glutathione (GSH) levels (by 8%, 13%, and 20% in
plasma, and 15%, 25%, and 28% in brain) and a significant increase in malondialdehyde (MDA)
levels (by 16%, 28%, and 62% in plasma, and 8%, 21%, and 35% in brain, respectively).

After 28 days of treatment with the same doses, acetamiprid continued to cause significant inhibition
of cholinesterase activity in both plasma (8%, 10%, and 25%) and brain (19%, 23%, and 34%).
Similarly, GSH levels decreased significantly in plasma (4%, 3%, and 14%) and brain (9%, 4%, and




15%), whereas MDA levels increased significantly in plasma (16%, 28%, and 62%) and brain (8%,
21%, and 35%).

Moreover, treatment with 13 mg/kg acetamiprid for 14 days caused a significant elevation in the
activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in plasma
compared with the control group. After 28 days, the doses of 6 and 13 mg/kg also resulted in a

significant increase in ALT and AST enzyme activities.

In conclusion, the present study demonstrates that acute and subacute exposure to acetamiprid disrupts
cholinergic neurotransmission through its action on nicotinic acetylcholine receptors, leading to
neurobehavioral impairments, deficits in learning and memory, and muscular weakness in mice.
Furthermore, it significantly inhibits cholinesterase activity, induces oxidative stress, and adversely

affects liver enzyme function.




