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ABSTRACT -

Paraquat (Gramoxone(:) ), a widely used herbicide, is very
toxic to man and animals. Paragquat warrants study sincé the mechanism
of its intoxication has not been clearly understood and there is no
effeétive antidote at present. The purpose of this study was to
investigate the effect of paraquat on skelefal and smooth muscle
contractile responses which have nof‘been reported. 'Experiments were
perfbrned in isolated rat phrenic nerve-hemidiaphragm breparation and
in rat sciatic nerve-gastrocnemius muscle in situ in order to
investigate the effect of paraﬁuat on neurally-evoked twitch. The
effect . of paragquat on the amplitude of nerve action potentiél and on
direCtly¥evoked twitch was investigated in isolated rat sciatic nerve
and isolated rat hemidiaphragm preparation respectively. Deneryated
gastrocnemius muscle was'used to investigaie the effect of paraquat_on
ppstjunctional membrane of neuromuscular junction. The aétivity of

acetylcholinesterase in the .presence of paraquat was determined by



_v—.

ﬁeans of ‘colorimetric method. The effect of paraquat on smooth muscle
was investigated by‘dsing_isolated rat tracheal strip and isolated rat
fundus - strip. It was found that paraquat in ‘the dose. range between

-3 " -2 A ‘
M - 1.00 X 10 M and in the dose 10 -40 mg/ ke body

1.00 X 10
weight depressed the neurally-evoked twitch without showing the direct
effect ‘on motor nerve action potential and on.directly—evoked ;witch.
Paraquat in the saﬁe dose range produced no fade of the musclé tw;tch
.‘ when the train-of-four nerve stimulation was applied to the motor
nerve-skeletal musclé.preﬂératiqn, Paraqguat 10 -740 mg/kg body weight
produced fasciculatien of the muscle fibfés. it was also found that
paragquat could antagonize the neuromuscular block produced by d-
fubécurarine _without  showing . the  inhibitory offect on
_ acetylcholineéterase enzyme. Expériments- on isolated rat tracheal
. strip preparation showed that paraquat in the dose. range Between 1.00

-4 -2 _ :
X 10 M- 1.00x 10 M caused a marked contraction of the tracheal

. -5 -
smooth muscle. Paraquat 1.00 X 10 M-1.00 X 10 3

M also induced
contraction of fundal smooth muscle. The smooth muscle contraction
induced by paraguat in both tfachealrstrip and fundus strip was dose—
relatéd; Thé dosé—response regression lines of paraquat in thqse
smooth mﬁscle preparations were found to be parallel to those of
acetylcholine. These results suggested that paraquat exerted its
cholinergic action on both skeletal and smooth muscle contractile
responses. The mecﬁanism: of aéfion Qf paraquat ih neuromuscular
dépression may -be postulated fo be due to depolarization at the
postjunctionai' membrane and the action of paraquat that acgounted for

the contraction of smooth muscle may be postulated to be occurred via

cholinergic receptor.
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