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ABSTRACT

Thunbergia laurifolia Lindl., commonly known as “Rangjuet”, is used as an antidote for
several poisonous agents in Thai traditional medicine. It was reported that an aqueous extract of fresh
T. laurifolia leaf could protect rats against the toxic effects of insecticide-induced cholinesterase
(ChE) inhibition. However, the mechanism of its antagonistic effect is not yet known.

Methomyl is a highly toxic carbamate insecticide used extensively in Thailand. It induces
acute cholinergic poisoning in mammals by inhibiting ChE activity. This study was designed to
investigate the protection T. laurifolia leaf extract (TLE) has against the acute effect of methomyl-
induced ChE inhibition, by determining the increase of ChE level in pooled human and rat serum.
It also determined the number of acetylcholinesterase (AChE) neurons and nerve fibers intensity of
the enteric nervous system in Sprague-Dawley rats.

In, in vitro experiments, 0.121 mg/ml of methomyl was incubated with pooled human serum
at 5, 15 or 30 minutes as control groups. TLE at three concentrations of 1.56, 6.25 or 25.00 mg/ml

was incubated with 0.121 mg/ml of methomyl and pooled human serum at 5, 15 or 30 minutes.



The result demonstrated that TLE could significantly reduce the effect of methomyl-induced ChE
inhibition (P<0.05).

In, in vivo experiments, male and female rats were devided into 3 control and 3 experimental
groups. The control groups were orally fed with 4.1 mg/kg of methomyl. The experimental groups
were orally fed with 1) a single dose of 2.0 g/kg of TLE, concurrently with 4.1 mg/kg of methomyl 2)
pre-treated with 2.0 g/kg of TLE, 30 minutes prior to the administration of 4.1 mg/kg of methomyl or
3) post-treated with 2.0 g/kg of TLE, 5 minutes after administration of 4.1 mg/kg of methomyl. Rat
blood was collected from the tail at 5, 10, 15, 20, 25, 30, 45, 60, 120 and 180 minutes after methomyl
administration. The results show that all of the TLE treatment significantly increased the ChE
activity (P<0.05) that was inhibited by methomyl. The pattern of ChE activity in male rats was
similar to that shown in female rats. However, male rats seemed to be more responsive to the activity
of TLE in antagonising the effect of methomyl insecticide than the female rats. It was also shown
that the TLE pre-treatment was more effective than the treatment of TLE given at same time as
methomyl administration and treatment with TLE after methomyl administration (TLE post-
treatment).

Rats treated continuously with 0.5 and 5.0 g/kg of TLE for 7 days, showed an increase of ChE
activity that significantly (P<0.05) compared to the control groups, which were treated with
methomyl only. The pattern of ChE activity was similar to that in the rats treated with a single dose
of TLE. The antagonistic effect of methomyl toxicity by TLE was dose-related.

Neurons and nerve fibers were examined histochemically to show AChE-positive plexuses in
the rat’s duodenum. In this case, rats were divided into 1 control group and 2 expermental groups. In
the control group, rats were orally fed with methomyl at 4.1 mg/kg. The experimental groups were
orally pre-treated with 2.0 g/kg of TLE 30 minutes prior to the administration of 4.1 mg/kg of
methomyl, and post-treated with 2.0 g/kg of TLE 5 minutes after the administration of 4.1 mg/kg of
methomyl. A reddish brown cupric ferrocyanide precipitation was found in AChE-positive neurons
and nerve fibers. The intensity of the color reflected the concentration of the enzyme. These
experiments show that TLE increased the numbers of AChE-positive neurons, and color intensity of
nerve fibers in the rat’s duodenum myenteric plexuses after reducing both numbers and color
intensity of the neurons and nerve fibers induced by methomyl insecticide. The number of AChE-
positive neurons in the myenteric plexus was also significantly increased (P<0.01) by more than the

number of neurons found in rats treated with methomyl alone.
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These results suggest that 7. laulifolia leaf extract could be a protective agent for methomyl-

induced ChE inhibition.
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