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The aims of this study are to examine the effects of subchronic exposure to
paraquat on the central éholinergic functions of male Wistar rats.

Subcutaneous administration of paraquat 0.5, 1.5 and 3 mg/kg B.W., once
daily, 5 days per week for 12 weeks induced a significant decrease in motor activity
including the ambulatory, stereotypic and rotational activities compared to the control
rats receiving deionized water. These alterations were dose and time-dependent as
recorded using an open-field test. There was no other obvious toxic effects of paraquat
observed. Only subchronic exposure to 3 mg/kg dose of paraquat resulted in the
significant lower body weight and motor performances compared to the control group.
These effects of paraquat showed slow recovery following the termination of paraquat
treatment.

Physostigmine 0.25 mg/kg, neostigmine 0.15 mg/kg, and atropine 10
mg/kg were intramuscularly injection into the paraquat treated rats to detect the minor
alterations of central cholinergic functions in subchronic paraquat treated rats.
Subchronic treatment with 3 mg/kg B.W., s.c., of paraquat for 12 week did
significantly alter the effect of atropine on the ambulatory, stereotypic and rotational
activities by causing the hypersensitivity of motor activities to atropine.
Physostigmine, a reversible acetylcholinesterase inhibitor, which is able to enter into
the brain can induce the increase in rotational activities in paraquat-treated rats.
While neostigmine, which is also a reversible acetylcholinesterase inhibitor but cannot
enter into the brain, could not cause rotational activities changes.

The results from this study indicate that there is an alteration in central
cholinergic function involved in controlling motor activity in rat after subchronic
exposure to low dose of paraquat. This alteration seems to be related with muscarinic
receptor. It is suggested that alteration in motor activities might be due to reversible
toxic effects of low concentration of paraquat on the brain function rather than
permanent neuronal damage. Moreover, this motor activity test followed by drug
challenging could be used as a powerful model to detect the subtle changes of central
cholinergic functions during chronic exposure to cholinotoxic chemicals.
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