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Hazards of environmental contamination through indis- 
criminate use of a variety of pesticides have attrac- 
ted global attention. Increased use of organophos- 
phorous (OP) pesticides in recent years due to sus- 
pended registration of chlorinated hydrocarbon pesti- 
cides, generates a need for information on thelr 
effects on the aquatic envlronment. Very few reports 
are available on the effects of OP insecticides on 
nitrogen metabolism in non-target organisms (Reddy 
et al. 1982; Reddy & Rao 1986b). Changes in carbo- 
hydrate metabolism in the selected tissues of prawns 
during phosphamldon induced toxicity have suggested 
the possible alterations in the energy metabolism 
and nitrogen metabolism (Reddy & Rao 1986a; b). 
Hence in the present investigation an attempt has 
been made to probe into certain aspects of ammonia 
production and its utillzation in the selected 
tlssues of penaeid prawn, Penaeus indicus exoosed 
to sublethal concentrations of phosphamidon and 
methylparathion, organophosphorous insecticides. 
Phosphamidon and methylparathion are toxic to several 
aquatic biota, including crustaceans (Couch 1979). 
P. indicus is considered tobe a sensitive indicator 
of marine and estuarine pollution (Butler 1966) and 
also forms one of the commercially important fishery 
of India. 

MATER IALS AND ~~THODS 

Prawns, P. indicus (H.Milne Edwards) were collected 
from the--Buckingham canal, near Kavali seacoast, 
Andhra Pradesh, India. Only intermolt prawns 
(75 ~ 5 mm in length and weight 2.5 ~ 0.5 g) were 
selected and acclimatized to laboratory conditions 
for a period of one week under constant salinity of 
15+ I ppt, pH 7.1 + 0.2 and temperature of 23 + 2~ 
The~ were fed ad li~ diet of oil cake powder. ~he 
media in which--the~--were placed was changed for 
every 24 h. 
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Technical grade phosphamidon (92% w/v; 0,0-dimethyl- 
0 - (I -me thyl-2-chlo fo-2-die thyl-carbomoyl-vi ny I ) 
phosphate) and methylparathion (80% w/w; 0-0-dime- 
thyl, 0-4 nitrophenyl thiophosphate) were used as 
test chemicals. A stock solution of I000 ppm 
(i mg/ 1 ml) and appropriate working concentrations 
were prepared by dilution with seawater. Toxicity 
evaluation studies were conducted in static bioassay 
system (Doudoroff et al. 1951) and the results were 
tabulated for computization of LC50 values as per 
Finney (1964). LC™ values were found to be 0.9 
ppm for phosphamid6n and 0.095 ppm for methylparathion 
to the intermolt prawn for 48 h exposure. Laboratory 
acclimatized prawns were exposed to sublethal concen- 
trations of phosphamidon (0,3 ppm) and methylparathion 
(0.03 ppm) for 72 h in the present study and aerated 
twice a day to prevent hypoxia. Midgut gland, muscle 
and gill tissues were isolated from control, phospha- 
midon exposed and methylparathion exposed prawns and 
were used for biochemical analysis. 

NAD-dependent glutamate dehydrog~nase (GDH) assay 
was estimated by the method of Lee and Lardy (1965). 
AMP-deaminase assay was estimated by the method of 
Weil-Malherbe and Green (1955) with slight modifica- 
tion of Waegelin et al (1978). Adenosine deaminase 
assay was estimated by the method of Galanti and 
Glusti (1974). Arginase and glutamine synthetase 
were assayed by the methods of Campbell (1964) and 
Wu (1963) respectively. Glutamine, urea and ammonia 
were estimated by the methods of Colowick and Kaplan 
(1971), Natelson (1971) and Bergmeyer (1965) resDec- 
tively. 

The protein content in the enzyme source was esti- 
mated with the Folin phenol reagent (Lowry et al. 
1951) using bovine serum albumin as standard. The 
data were subjected to statistical analysis as per 
Bailey (1965). 

RESULTS AND DISCUSSION 

Changes in certain biochemical parameters of nitrogen 
metabolism in selected tissues of P. indicus exposed 
to sublethal concentrations of pho~phamidon and 
methylparathion were presented in Tables I, 2 and 3. 

The increment in the AMP deaminase and adenosine 
deaminase activity levels indicates the augmented 
purine catabolism resulting in an elevation of ammo- 
nia content. The activity levels of glutamate dehy- 
drogenase (GDH), a mitochondrial enzyme was also 
increased in muscle and gill tissues and diminished 
in midgut gland. The increased GDH in gill and muscle 
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indicates increased glutamate oxidation resulting in 
ammonia production (Vijayalakshmi 1987) and decreased 
GDH activity in mldgut gland suggests decreased oxi- 
dation of glutamate (Natarajan 1983). In evidence to 
this, the glutamate levels were round to be increased 
in the midgut gland and decreased in muscle and gill 
tissues under phosphamidon induced stress. Ammonia, 
a byproduct of purine and amino acid catabolism, is 
a toxic compound (Lowenstein 1972). The cells can 
not tolerate high concentrations of ammonia. In 
the present investigation, ammonia levels are found to 
be elevated significantly in the phosphamidon exposed 
(PE) and methylparathion exposed (ME) prawn tissues. 
The enzymes such as agrinase and glutamine synthetase 
involved in the synthesis of the less toxic nitroge- 
nous substance namely urea and glutamine were studied. 
Midgut gland arginase responded similar to the other 
two tissues and increased significantly in all the 
tissues. Glutamine synthatase, a mitochondrial enzyme 
was also round to be elevated under both phosphamidon 
and methylparathion induced stress and the elevation 
was round to be more in the midgut gland as compared 
to muscle and gill tissues. In consonance to this 
observation, glutamine and urea levels were round to 
be increased significantly in all the PE and ME 
prawn tissues studied. The presence of urea and glu- 
tamine in non-hepatic tissues could be due toits 
transport from the midgut gland. This indicates that 
phosphamidon and methylparathion induced the trigge- 
ring of ammoniagenesis. To avert the toxicity of 
ammonia, the tissues have mobilized this toxic meta- 
bolite into the synthesis of comparatively saler 
substances like urea and glutamine as evidenced 
through the increased specific activities of arginase 
and glutamine synthetase respectively. AIl these 
metabolic changes were more pronounced in ME prawn 
tissues when compared to PE prawn tissues. 

!t may be concluded from the present investigation 
that ammoniagenesis was triggered by increased deami- 
nation of purines and oxidative deamination of gluta- 
mate under phosphamidon and methylparathion induced 
stress. This results in the production of ammonia. 
As a consequence of this the PE and ME prawn tissues 
have adopted the mechanisms to detoxify the ammonia by 
enhancing the synthesis of urea and glutamine. These 
changes in the tissues will pave way for the success- 
ful survival of prawns in the phosphamidon and methyl- 
parathion polluted environments. 
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