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Abstract

Indoxacarb is a modern insecticide derived from the oxadiazine group, widely
used in agriculture to combat numerous agricultural and veterinary pests.

Our study aimed to investigate the neurobehavioral toxicity, biochemical
alterations, and potential adverse effects of this pesticide in mice.

The study showed that although indoxacarb is classified as a relatively low-
toxicity pesticide when used at the recommended doses, it exhibits marked toxic
effects upon exposure to higher doses and after repeated administration. The oral
median lethal dose (LDso) in mice was 1292.25 mg/kg body weight, accompanied
by acute neurological symptoms such as tremors, seizures, and breathing difficulties.
Toxicity scores varied depending on the dose, reaching 14 at 700 mg/kg, while rising
significantly to 24 at 900 mg/kg, indicating that the severity of signs progresses with
dose and supporting a clear dose-response relationship, which highlights the strong
correlation between toxicity severity and dose escalation.

In vivo effects revealed a significant inhibition of cholinesterase (ChE)
activity in plasma, liver, and brain, with the inhibition being more pronounced at the
higher dose and during the early hours of exposure, followed by a partial recovery
later. The brain was found to be the most affected tissue due to its high capacity to
absorb the pesticide through the blood—brain barrier. The study demonstrated a
consistent and marked disruption of oxidative balance, with gradual depletion of
glutathione (GSH) and an increase in malondialdehyde (MDA) levels in plasma,
liver, and brain, reflecting oxidative stress as a major mechanism of injury. The liver
was the first organ affected, given its central role in pesticide metabolism, while the
brain exhibited later but more severe consequences for neuronal function and

stereotypic behavior.
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Behavioral assessments showed a progressive decline in locomotor activity
and exploratory behavior in treated mice, along with the emergence of abnormal
stereotypic patterns such as frequent head shaking, excessive grooming of the face
and nose, and licking of limbs and body. Meanwhile, other behaviors, including
swimming, defecation, and urination, remained largely unchanged.

In conclusion, the toxicity of indoxacarb is determined by two primary
mechanisms: (1) cholinesterase inhibition, leading to impaired neurotransmission,
and (2) oxidative stress, causing antioxidant depletion and lipid peroxidation that
disrupts the balance between antioxidants and free radicals. These findings
underscore the need for caution in handling indoxacarb to minimize risks to human
and animal health and to reduce its indirect effects on non-target organisms and the

environment.
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Neurotoxicity

Abstract

The study showed that although indoxacarb is classified as a relatively low-toxicity pesticide

when used at the recommended doses, it exhibits marked toxic effects upon exposure to higher

doses and after repeated administration. The oral median lethal dose (LDso) in mice was 1292.25

mg/kg body weight, accompanied by acute neurological symptoms such as tremors, seizures, and

breathing difficulties. Toxicity scores varied depending on the dose, reaching 14 at 700 mg/kg,

while rising significantly to 24 at 900 mg/kg, indicating that the severity of signs progresses with

dose and supporting a clear dose—response relationship, which highlights the strong correlation

between toxicity severity and dose escalation .




In vivo effects revealed a significant inhibition of cholinesterase (ChE) activity in plasma, liver, and
brain, with the inhibition being more pronounced at the higher dose and during the early hours of
exposure, followed by a partial recovery later. The brain was found to be the most affected tissue
due to its high capacity to absorb the pesticide through the blood—brain barrier. The study
demonstrated a consistent and marked disruption of oxidative balance, with gradual depletion of
glutathione (GSH) and an increase in malondialdehyde (MDA) levels in plasma, liver, and brain,
reflecting oxidative stress as a major mechanism of injury. The liver was the first organ affected,
given its central role in pesticide metabolism, while the brain exhibited later but more severe

consequences for neuronal function and stereotypic behavior .

Behavioral assessments showed a progressive decline in locomotor activity and exploratory
behavior in treated mice, along with the emergence of abnormal stereotypic patterns such as
frequent head shaking, excessive grooming of the face and nose, and licking of limbs and body.
Meanwhile, other behaviors, including swimming, defecation, and urination, remained largely

unchanged.

In conclusion, the toxicity of indoxacarb is determined by two primary mechanisms: (1)
acetylcholinesterase inhibition, leading to impaired neurotransmission, and (2) oxidative stress,
causing antioxidant depletion and lipid peroxidation that disrupts the balance between antioxidants
and free radicals. These findings underscore the need for caution in handling indoxacarb to minimize
risks to human and animal health and to reduce its indirect effects on non-target organisms and the

environment.
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