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The wide spread use and in many cases their presence 
and/or concentration in food chain, organophosphorus 
insecticides constitute a major group of potential 
health hazards to man and livestock. Like other organo- 
phosphorus insecticides, the bioiogical activity of 
monocrotophos is not limited fo insects only but it is 
also &oxic to mammals and birds (Stickel 1975, 
Mendelssohn 1977). ]he indiscriminate and inadvertent 
use of monocrotophos poses health hazards to domestic 
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esent sLudy was Lherefore 
igate Lhe effects of single oral 

monocrotophos on plasma cholineste- 
aminotransferases and toLal plasma 

MATERIALS AND METHODS 

Twelve healLhy male buffalo calves (70-130 kg), 
purchased from local markeL, were mainLained on green 
fodder (maize or barseem) and wheaL straw. Water was 
provided ad libitum. The calves were randomly divided 
into three groups, Four animals each. Based on 
preliminary Lrials, animals of Lhese groups received 
single dose of monocrotophos (Nuvacron, 36 EC w/w, 
HindusLan Ciba-Geigy LLd., Bombay) at the dose rate of 
10, 20 and 40 mg/kg body weighL. The requisite quanLiLy 
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monocrotophos was suspended in 100 ml of tap water and 
given by drenching. All the calves were fasted for 16 
hours prior fo administration of insecticide. 

Nonocrotophos treated animals were observed for the 
appearance of any toxie symptoms and extent of 
lethality. The surviving animais were kept under close 
observation over a period of 28 days aller the ingestion 
of insecticide. Blood samp]es were collected by jugular 
venipuneture prior fo and aL different Lime intervals 
aller monocrotophos administration. Plasma and serum 
were separated aL room temperature. P]asma ChE 
(E.C. 3.1.1.8) was determined aecording fo the methods 
of Voss (1970) as modified by Moral et al. (1976).The 
levels of serum aspartate aminotransferase (E.C. 
2.6.1.1); serum alanine aminotransFerase (E.C. 2.6.1.2) 
and plasma protein were measured by the procedures of 
Wotton (1964). The statistica] signiFieance between 
two means based on indi~idual observations was assayed 
by student's t-test. 

RESUL�9 AND DISCUSSION 

Nonocrotophos was administered in single doses of 10, 
20 and 40 mg/kg body weight by oral route. AL all doses 
iL produced mild fo moderate degree of toxic symptoms 
which were characteristics of typical anticho]inester- 
ase poisoning. The severity of toxic symptoms were dose 
dependent. The lowest dose (10 mg/kg) was not lethal 
whereas 20 and 40 mg/kg doses pvoduced 50 and 100 
per cent lethality w/rhin 106-116 and 14-32 h,respect- 
ive]y. The oecurance of toxic symptoms following 
monoerotophos administration was considerably delayed. 
The delay in appearance of toxic symptoms may be due 
fo slower absorption of monocrotophos from the gastro- 
intestinal tract; as absorption of xenobiotics from 
the gastrointestinal tract is a complex process invol 
vJng interaction of many factors i.e. lipophillcity, 
binding, pH, degree of ionizatJon etc. (Hwang and 
Schanker 1974; Ahdaya et al. 1981). In buFFalo species 
an other organophosphorus insecticide, dimethoate, 
has also shown delayed tOXility following acute 
poisoning (Singh 1981). 

A l l  t he  doses o f  m o n o c r o t o p h o s  p roduced  marked i n a c t i -  
va tZon  o f  pZasma c h o l J n e s t e r a s e .  The e x t e n t  o r  i n h i b i -  
t i o n  o f  p lasma chol inesten c o r r e l a t e d  w e l l  w i t h  
the  s e v e r i t y  o f  t o x i c i t y  i n  b u f f a l o  e a l v e s  g i v e n  20 
and 40 mg/kg doses o f  m o n o e r o t o p h o s .  N a x i m a l  i n a c t i v a -  
L i o n  o f  p lasma c h o l i n e s t e r a s e  was o b s e r v e d  aL 24 h and 
aL t h i s  Lime a n i m a ] s  showed sevece  t o x i c  symptoms.  
However no r e l a t i o n s h i p  be tween r e c o v e r y  o f  a p p a r e n t  
t o x i e  symptoms and r e a c t i v a t i o n  o f  p ]asma e h o l i n e s t e r -  
ase enzyme c o u l d  be e s t a b t i s h e d  i n  a n i m a l s  s u r v i v e d  
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alLer monocroLophos administration as toxic symptoms 
in surviving animals were recovered within 24-31 h but 
during this time plasma cholinesterase activity 
remained markedly inhibited (P / 0.01). Similar results 
have been reported with various other organophosphorus 
insecticides in different species of animals (Jovic 
1974, Malik et al. 1978). 

There was significant elevation in the serum levels 
of aspartate and alanine aminotransferases (Table 2). 
At 24 h the levels of aspartate and alanine aminotran- 
sferases were increased fo fihe extent of 32.4-115.4 
and 65.9-282.4 per cent, respectively. The increase 
levels of serum aminotransferases have been used as 
indicator of cellular damage (Drotman and Lawhorn 
1978), inereased plasma membrane permeability 
(Ramazzotto and Carlin 1978) or altered metabolism 
of these enzymes (Dinman et al. 1963). The oral 
administration of organophosphorus esters is known to 
severely effeet the liver, an organ primarily 
involved in their activation and/or detoxification 
(Murphy 1980). In addition, organophosphorus compounds 
inereases the permeability of artificially prepared 
lipid membranes (Antunes-Madeira and Madeira 1979). 
From the present results, however, it could not be 
ascertained whether monoerotophos mediated elevation 
of these enzymes was a result of increased plasma 
membrane permeability or eellular damage or a 
combination of these factors. 

The oral administration of monocrotophos produced 
marked elevation in the levels os plasma proteins 
(Table 1). It has been suggested that organophosphorus 
insecticides may sLimulate the growth of cellular 
proteins and RNA in animals (Puga et al. 1974). 
Similar fo our findings Mihai et al (1972) also 
observed increased levels of aminoacids in blood and 
liver of horses given trichlorfon. 
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