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The increasing contamination of the aquatic environ- 
ment by the indiscriminate and widespread use of 
different k�8 of pesticides is a ser�8 problem 
for environmental biologists. Organochlorine insec- 
ticides are more hazardous since they are not only 
more toxic but also leave residues in nature. 
The deleterious effects of aldrin on several crus- 
taceans bave been studied (Rataam 1989; Omkar et al. 
1984). But studies concerning the impact of aldrin 
on biochemical aspects of crustaceans are very much 
limited. Though aldrin ~nteracts with the physlo- 
logical functions of hepatopancreas, muscle and 
gill tissues (Ratnam 1989), the exact mode of action 
is not yet clearly known. The present study is 
aimed to probe into the in vitro effects of aldrln 
on the acid and alkaline p--ph~tase activity levels 
in selected tissues of penaeid prawn, Metapenaeus 
monoceros (Fabricius). M. monoceros selected in the 
present znvestigatlon is--considered to be a sensi- 
tive indicator of marine or estuarine pollution 
(Butler 1966). 

MATERIALS AND METHODS 

Penaeid prawns, Metapenaeus monoceros (Fabricius) 
were collected from the Buck�9 canal, near Kavall 
seacoast, Andhra Pradesh, India. 0nly intermolt 
prawns (75 + 5 mm in length and 2.5 + 0.5 g weight) 
were selectœ and acclimatized to la~oratory condi- 
tions for 1 wk at constant salinlty of,15 + 1 ppt, 
pH 7.1 + 0.2 and temperature of 23 + 2vC. -- They 
were fe~ ad libitum diet of oil cakœ powder. The 
media in wh�8 prawns were placed was changed 
periodically at regular intervals and continuous 
aeration was provided to fulfil the oxygen require- 
ment of the prawns. After acclimatlzation prawns 
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were killed by keeplng them in ice cold and hepato- 
pancreas, muscle, gill, stomach and brain tissue were 
dlssected out and welghed quantltles of these tissues 
were homogenlzed in 0.25 M ice cold sucrose solution 
(3% w/v) and centrlfuged at i000 g for 15 m† 
The supernatants were used as the enzyme source. 
Sodium ~-glycerophosphate of the pli 5 and 9 was used 
as substrate for acid and alkaline phosphatase, res- 
pectively. Aldrin (l, 2, 3, 4,10,10-hexachloro 1,4- 
endo, 5-8-exodimethylene-l, 4, 4a, 5, 8, 8a hexahydro- 
naphthalene; 98.5%) was used as test chemical. 
Technlcal grade aldrin was dissolved in 2 mL of 
acetone and further dilutions were made as desired 
wlth glass dlstilled water. Three concentrations 
were selected (8,16,24 ~g, LC50 value for 96 hr is 
32 p/g) for in vitro addition of insecticide in the 
reaction mixture. The activity levels of acid phosph- 
atase and alkaline phosphatase in selected tissues 
were determined by the method of Bodansky (1933). The 
proteln content in the enzyme source was estimated 
wlth the Folin phenol reagent (Lowry et al. 1951). 
Each experiment was replicated six times and the 
data were subjected to statistlcal analysis as per 
Bailey (1965). 

RESULTS AND DISCUSSION 

The activlty levels of acid phosphatase (ACPase) and 
alkallne phosphatase (ALPase) were assayed in selec- 
ted tissues of prawn, M. monoceros (Tables 1 & 2). 
Both ACPase and ALPase--actlvities were signlficantly 
inhlblted after the addition of aldrin, an organo- 
chlorlne insecticide in vitro. The degree of inhibi- 
t�8 is dose-dependen~-an-~'-~nsiderable inhibition 
occurred even in the low concentrations. Maximum 
inhibition in ACPase actlvity was observed in 24 ~g/L 
of aldrln in vltro addition in hepatopancreas (-66%; 
P <0.001) a-~ compared to control values, whereas 
minimum inhibition was observed in the muscle and 
braln tlssues (-28~; P<0.001) after treatment of 
8 F/g/L of aldrln. However, ALPase was inhibited 
maximum in stomach (-62%; P<O.001) and minimum in 
the braln tissue (-~/o; P <0.001). 

Generally, lysosomal hydrolases are thought to 
contrlbute to the degradation of damaged cells and 
hence to fac† thelr replacement by normal 
tissue (De Duve 1963). ACPase is an enzyme of 
lysosomal origin, whlch hydrolyses the phosphorous 
eSters in acidic medlum and also helps in autolysls 
of the cell after its death. In the present study 
ACPase was inhlblted slgnificantly in all the in 
vltro aldrin concentrations. Bhagyalakshml (1~-~I) 
reported that acus exposure of sumithlon enhanced 
the actlvlty of ACPase while chronlc exposure inhl- 
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blted the activity of the enzyme. On the contrary 
Kozik et al (1977) observed that acute exposure of 
mercuric chloride inhibited ACPase activity. In 
earlier in vivo studies authors Reddy and Rao (1988) 
and Reddy et al (1984) have found elevation in 
ACPase activity after phosphamidon and sumithion 
exposure, respectively, in penaeid prawn, Penaeus 
indicus, and crab, Oziotelphusa senex senex. 

Table I. Specific activity levels of acid phosphatase 
in selected tissues of M. monoceros after in vitro 
addition of aldrin. (E~ch value i s mean + SD o--~ 
6 observations). 

Aldrin Acid phosphatase, ~nnol Pi/mg/hr 
Concen- Tissues 
trat�8 Hepato- Muscle G�8 Stomach Brain 
(~g/L) pan- 

creas 

Control 3.45 1.02 3.34 3.14 0.75 
+--0.43 +--0.12 +0.44 +0.29 +0.06 

8 1.89 0.74 2.05 1.98 0.54 
+0~ +_0~ +0~ +0.21 +0.05 

(-45') (-28) (-39) (-37) (-28) 

16 1 ~ 0.62 1.94 1.81 0~ 
+0~ +I.I0 +0~ +0o18 +0.03 

(-59) (-39) (-42) (-42) (-43) 

24 1.18 0.51 1.73 1.65 0.38 
+0.21 +_0.08 +0.18 +0.12 +0.03 

(-66) (-50) (-48) (-47) (-49) 

Values expressed in ~ moles of Pi liberated/mg 
pro tein/hr. 

AIl values for exposed enzyme are statistically slgni- 
ficant from control at P<0.001. 

Values in parentheses are per cent change over thelr 
respective control. 

ACPase is lysosomal enzyme and cellular damage is 
usually accompanied by increase in the activlty of 
this enzyme. In vltro inhibition of ACPase activity 
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have shown that aldrin is an inhibitor of ACPase but 
the increase in the activity levels of ACPase during 
in vivo studies was most probably due to rapid des- 
truction of lysosomal membranes and thereby excessive 
release of acid phosphatase. Similar kinds of 
observations were reported in M. monoceros during 
methylparathion exposure (Redd~ & Rao 1989). 

ALPase is a brush border enzyme which splits various 
phosphorous esters at alkaline pH and mediates mem- 
brane transport (Goldfisher et al. 1964) and also 
involved in transphosphorylation reactions. The 
decrease in the activity of ALPase in different 
tissues indicates that transphosphorylation was 
inhibited in these tissues. Sastry and Gupta (1978) 
reported the ALPase inhibition in liver and intestine 
of Heteropneustes fossilis during in vitro addition 

Table 2. Specific activity !evels of alkaline 
phosphatase in selected tissues of M. monoceros 
after in vitro addition of aldrin. --(Each value is 
mean + SD of 6 observations). 

Aldrin Alkaline phosphatase, /emo! Pi/mg/hr 
Co ncen- Ti s sues 
tration Hepato- Muscle Gill Stomach Brain 
(~g/L) pan- 

creas 

Control 5.15 1.14 5.45 3.74 0.95 
+0.42 +0.12 +0.35 +0.29 +0.06 

8 3.84 0.93 4.03 1.85 0.68 
+0,28 +0.i0 +0.28 +0.20 +0.03 

(-25) (-18) (-26) (-51) (-8) 

16 3.03 0.82 3.72 1.63 0.63 
+0.22 +0,08 +0.24 +0.15 +0.02 

(-41) (-28) (-32) (-56) (-13) 

24 2.81 0.71 3.09 1.41 0.79 
+0.21 +0.06 +0.21 +0.12 +0.03 

(-45) (-189 (-43) (-62) (-17) 

Values expressed in ~/ moles of Pi liberated/mg 
protein/hr. AIl values for exposed enzyme are stati- 
stically significant from controls at P <0.001. 
Values in parentheses are per cent deviation over 
their respective control. 
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of mercuric chloride. In earller in vivo studles, 
Bhagyalakshmi (1981) have also rep~t~nhibitlon 
in the ALPase actlvity in most of the tlssues of 
freshwater field crab, Ozlotel~husa senex senex. 
However, ACPase and ALPases present n~6--6~c~s are 
reported to be involved in the synthesis of nuclelc 
acids (Cox & Griffln 1965) and thus any change in 
the activlties of these enzymes also dlsturbs the 
protein synthesis. 

The present investigation indicates that any altera- 
tion in the actlvities of ACPase and ALPase creates 
disturbances in the normal functioning of the varlous 
tlssues of M. monoceros after in vitro addition of 
aldrln, an ~rganochlorine insecticide. 
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