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Extensive and indiscriminate use of insecticides have 
contributed much to environmental pollution, leading 
to disturbances in the ecological balance (Holden 
1972). Organophosphorous (OP) insecticides are widely 
used since they are biodegradable and seldom leave 
residues but for a short time (Bookhout & Monroe 
1977;. The organophosphates are neurotoxlc and they 
inhibit acetylcholinesterase activity with subsequ- 
ent disruption of nervous functions (Fest & Schmidt 
1973~ Coppage & Matthews 1974), thereby interfering 
with some of the vital physiological functions 
(Reddy et al. 1986), Among them, energy metabolism 
has a key role as the animal is forced to expend 
more energy to mitigate toxic stress. In the present 
investigation, the changes in carbohydrate metabolism 
in selected tissues of prawn~ Metapenaeus monoceros 
were studied during induced toxicity of technical'' 
and commercial grade phosphamidon, an organophos- 
phorous insecticide. Phosphamidon is toxic to seve- 
ral aquatic biota, including crustaceans (Reddy & 
Rao 1986). M. monoceros is considered to be a sen- 
sitive indicator Of marlne and estuarine pollution 
(Butler 1966) and also forms one of the commercially 
important fishery of India. 

MATERIALS AND ~THODS 

Penaeid prawn, Metapenaeus monoceros (Fabrlcius) 
were collected from the BucKingham canal, near 
Kavali seacoast, Andhra Pradesh, India. Only 
Intermolt uninjured prawns of the size 75 + 5 mm 
and weight 2.5 + 0.5 g were selected and a~clima- 
tized to the laboratory for 1 week at constant 
salinity of 15 + 1 ppt, pH 7.1 + 0.2 and tempera- 
ture of 23 + 2~ They were fed ad lib diet of 
oll cake powder. The media in wh1~6%n"~ey were 
placed was changed for every 24 h. 
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Technical grade (92~ w/v) and commercial grade 
(85% w/v) phosphamidon ~" (0, 0-dimethyl-O- (l-methyl-2- 
chloro-2-dlethyl-carbomoyl-vlnyl} phosphate) obtained 
from CIBA-GIEGY, Bombay was used as the test chemical, 
A stock solution of I000 ppm phosphamidon (I rag/1 ml) 
was prepared in glass dlstilled water and appropriate 
working concentrations were prepared by dilutlon 
with seawater. The concentrations selected ranged 
from 0,1 to 2,4 ppm with a difference of 0,2 ppm. 
LC50 values were found to be 1.2 ppm for technlcal 
(TgP) and 0,9 ppm for commercial grade phosphamldon 
(CgP) for 48 h. Laboratory accllmatlzed prawns 
were exposed to a sublethal concentrations 0.4 ppm 
(technical grade) and 0,3 ppm (commerclal grade) 
phosphantldon as described earlier (Reddy & Rao 1987) 
for 96 h in the present study. 

Determ~natlon of total carbohydrates, glycogen and 
lactate levels : 

10% Tissue homogenates were prepared in 10~ 
trlchloroacetlc acid (TCA) and centrifuged at 
750 g for 10 mln. The supernatants were collected, 
and the total carbohydrates and glycogen contents 
were determined by the method of Carrol et al (1956). 
The lactate levels were determined by the method 
described by Barker and Summerson (1941). 

Assay of aldolase activity : 

5% Tissue homogenates were prepared in ice cold 
dlstilled water and centrifuged at 1000 g for 15 
mln. The supernatants were used for the assay of 
aldolase activity by the method described by 
Bruns and Bergmeyer (1965)~ 

Assay of lactate (LDH), succlnate (SDH) and 
malate (MDH) dehydrogenases : 

5% Tissue homogenates were prepared in ice cold 
0.25 M sucrose solutlon and centrifuged at 1000 g 
for 15 mln to remove cell debris. A clear cell 
free extract was used for the assay of the 
dehydrogenases by the method described by Nachlas 
et al (1960). 

The protein content in the enzyme source was esti- 
mated followlng Polln 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 

The total carbohydrates, and glycogen levels decrea- 
sed in the tissues of prawn on exposure to both 
technical and commercial grade phosphamldon. The 
decrease was more in the mldgut gland compared to 
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gill and muscle tissues. Whereas, the lactate 
levels increased and the increase is more in the 
muscle followed by mid,at gland and gill (Table 1). 
An increase in the aldolase activity and a decrease 
in LDH, SDH and MDH activity levels were observed 
in the tissues of prawn exposed to sublethal con- 
centrations of technical and commercial grade phos- 
phamldon (Table 2). The above trends are more pro- 
nounced in the midgut gland followed by gill and 
muscle, more so in commercial grade phosphamidon 
exposed prawns. 

The potency of toxic stress induced by CgP is found 
to be more than that of TgP, suggesting greater 
effectiveness of CgP over TgP with respect to the 
certain parameters investigated. The observed 
greater potency of CgP is most probably due to the 
presence of emulsifier system in CgP, since the 
emulsifier may lead to a better penetration of 
phosphamldon. Whether with TgP or CgP~ changes in 
the carbohydrate metabolism of prawn tissues were 
significant. The decrease in total carbohydrates 
and glycogen contents in the tissues of prawns 
exposed to CgP and TgP suggest its mobilization to 
meet the energy demand warranted by the toxic 
environment. This indicates that phosphamidon 
toxicity to induce glycogenolysls in tissues and 
also suggests that the tissue carbohydrate and 
glycogen reserves may first be broken down into 
glycosyl units via the glycogenolysis pathway 
(Reddy et al. 1985). Reddy (1986) reported synthe- 
sis and utilization of glycogen are altered during 
phosphamldon toxic stress. The decrease in gly- 
cogen content observed in the present study might 
be due to the prevalence of hypoxic or anoxic con- 
ditions which normally increases carbohydrate and 
glycogen utilization (Dezwaan & Zande 1972). 
Increase in the glycolytic enzymes like aldolase 
and the decrease in krebs cycle enzymes partlcu- 
larly of mltochondrlal origin demonstrates shift 
in tissue respiratory metabolism towards anaerobic 
glycolysls. The occurrance of anaerobic glycolysis 
under stress conditions has been reported in inver- 
tebrates (Hochachka 1973). The organophosphorous 
and organochlorine insecticides are found to effect 
mitochondrlal structure, function and integrity 
(Mivoglaw 1973) and also inhibits respiration 
(O'Brlen 19601 Kelster & Buck 1974)o The prevalence 
of anaerobic glycolysis generally results in the 
decreased oxidative metabolism (Reddy 1986). The 
decreased activity levels of tricarboxyllc acid 
(TCA) cycle enzymes, SDH and ~9H could be attributed 
to the decrease in respiratory rate during organo- 
phosphate pesticide stress (O'Brien 1967). Most of 
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the TCA cycle enzymes are mltochondrlal in their 
origin, and any change in the mltochondrlal inte- 
grity and structure by pesticide poisoning might 
influence the activity levels of these enzymes 
(~voglaw 1973). The present study concludes that 
either commerclal or technical grade, phosphamldon 
decreases oxidative metabollsm In the t/ssues of 
the prawn, M. monoceros, consequently switch over 
to anaerobic pathways as an adaptive measure to 
combat the induced pesticide toxicity and also to 
survive through the phosphamldon polluted habitats. 
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