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Abstract: Orqanophosphate {OP) pesticides exert thewr toxic effects by
chelinesterase inhibitior: and the consequent prolongation of the undesirabie effects
of accumuiation of acetylcheiine. The signs of toxicity include tremors, convuisions,
tachrymation, defecation etc. However, sustained chofinesierase nhibition through
suslamed sub-acute adminisira 1 of organophosphates wouid lead to gradual

disappearance of the initiai f foxicity over time, which is termed as behavioral
olerance. The preseni st s carried out fo examine the activity levels of
giutamic  acid  decarboxy GAD). glutamine synthetase and giutamate
denydrogenase {(GOH) in d regions of rat brain during acute and sup-acute

reatments wgtb the orqamuuuwhorus Destx de pbosphamidom during <ifferer:

IH"Q‘)Q d e

rals } o 8 ”"‘UDQ wiln six Aat< in sact
iiday; and sub-acuie (’Idav ?’ days, 15 days) doses were adminis

ntubation. and after specific time intervais different brain regions were
eskfmanon of the enzyme activities. GDH and giutamine synthetase acli
inhibited in aimost all regions durina different dosing regin ' as compareg
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activity. After acute treatment € ivity was significantly inhibited in ail tn

regions except in cerebral corte > the inhibition was non-significant. Howeve(.
under sub-acute itreatment G# ity showed an elevation in cerebral cortex
cerebelium and striatum, whil ing 2 decrease in hippocampus and pons-

medulia. Elevated GAD activity in specific brain regions suggests the involvement of
GABAergic mechanism during behaviorai tolerance to OF compounds Reduced
achvity levels of GDH suggest iowering of oxidative deamination of giutamate 0 the
brain after acute-dose treaiment.
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introduction

The nervous system has the abiiity 10 respond ¢ toxic msulf with ar

compensalory and recovery mechanisms. integrates Neuropnys

results from a dalance among many neuroiransmitter sysisms

1978 1 sutaphs’ thael acute and sub-acute 0 inopnosphate

mediated primanily by cholinesierase nhibition (Amal g1 a4




susiaines  sub-acute agministrauon of

gracuai sarance of e nMal signs o
as behaviorgi olera (Swamy ef al 1593;
Simcnemical anc  hehaviorat  alierations  were noticea  aiot with recepior

mecnanisms during toierance aeveiopment (Van Dongen and Woithuis. 1989
Viarguig (1985} pomted out that the effects of CF compounds may nct te stiriculec

0 te inhibition of AChE aicne but t© non-cnolinergic segments as wet,

Glutamine is an excelient precursor for both giutamate and gamma aminc butyric
acid {GABA) (Reubi, 1980;j. Glutamate serves as | important metabolite in the
CNS (Berl ef. ai., 15703, As a central aminc acid it has multifarious functions i the
orain such as detoxification of ammonia. as an important buiding occk in *he
synthesis of proteins and peptides inciuding glutathione (Meister. 1379}, it aisc acts
as a precursor for the synthesis of GABA (Roberts and Fran 1950). GABA s &
ooient cortical inhibitory neurotransmitter in” vertebrate CNS (Curiis, 1579; it is
proposed that GABA could participate in OP toxicity and could aiso maintain the
neurotransmitter baian  since GABA agonists and | zodiazipines are abie w©

nnibit OP-induced seizures.

Giutamate dehydrogenase (GDH) also cataiyzes glutamate breakdown ana thus
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provides reducing equivalents to mitochondriai respiration. GDH is & iess actv
enzyme than aspartate aminotransferase (AAT) but more active than giutammase

giutamine synihetase and giutamic acid decarboxylase. (Saiganicoff ana De
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Rebertis, 1965; Cooper ef al.. 1985). Leong and Clark {1984) cbserved onlv

smali vanation in six regicns of rat brain. Glutamic acid decarboxylase (GAD;

o

founc predominantly in the prain {(Wu et al, 1978, Gottlieb ef. al., 1986;. Hignes:
GAD activity was feund in substantia nigra followed by cerebrai coriex, cerebeilum
anG pons medulia it rar iMcgeer and Mcgeer, 1_.J) ... prmary reacticn

cataivzeo by GAD is decarboxylation of giutamate 1o form GABA.

;s the cmege amidation ¢ form glutamine. Glu. nine

Giutamit  synthetase ¢

synthetase was nhciten ¢ .z2vera:s other compounds he 3h-resclive reagents,

g
o))






Rao et al., 200€

Similarly % LDsg (6.64 mg/kg body wi/day} was selected as acute dose. Different
areas of the brain such as cerebral cortex (CC), cerebellum (CB), striatum (ST},
hippocampus (HC) and pons-medulia (PM) were isolated using standard anatomicai

marks (Glowinski and Iverson, 1966).

Assay of Glutamate 1zymes -

Glutamic acid decarboxylase (GAD) activity was estimated by the method of Wu et
al. {1978), glutamate dehydrogel e (GDH) activity by the method of Lee and
Lardy {1965) and glutamine synthetase activity by the methed of Wu {1963

Results
Alfter ééute treaiment with phosphamidon, the GAD activity was significantly
inhibitéd in ali the brain regions, except in cerebrai cortex where the inhibition was
non-significant. The GAD activity was elevated in cerebral cortex, cerebellum and
stratum after 1, ¥ and 15 days of sub-acute treatment. The GAD aclivity was
inhibited in hippocampus and pons-medulia after 1 and 7 days and siightly elevated

after 15 days of sub-ac  treatment (Table-1}.

Glutamine synthetase activity was inhibited under both acute and sub-acute
phosphamidon treatmenis except in cerebelium and striatum during acute
freatment. in cerebellum the giutamine synthetase activity was elevated during
acute treatment and inhibited after 1, 7 and 15 days of sub-acute treatment. The
giutamine synthetase activity was inhibited in hippocampus and pons-medulia in
both the treatments (Tabie-2).





















