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When

exposed to 96-h LC, concentration (0.06 ppm) of commercial grade aldrin for 96 h,
Indian catfish, Heteropneustes fossilis, developed hyperglycemia and hyperchloremia.
However, the treatment also induced hypocholesteremia and hypoproteinemia after

exposure to the pesticide.
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The organochlorine insecticide aldrin
(1, 2, 3, 4, 10, 10-hexachloro-1, 4, 4a, 5, 8,
8a-hexahydro-1,4-endo-exo0-5,8~dimethano-
naphthalene) is indiscriminately applied
in soil pest regulation strategies in
many developing and underdeveloped
countries. The entry of aldrin into
aquatic environmentis  adversely affects
spawning, hatching success, and growth
in salmonids and threespine stickleback;
as well as induces changes in the blood
and tissue chemistry of freshwater catfish
(Katz, 1961; Srivastava and Singh, 1981).
The aim of this investigation was to
examine if acute exposure (96h) LC,
(0.06 ppm) of aldrin would caused any
changes in blood glucose, chloride, cho-
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lesterol, and serum protein levels in fresh-
water Indian catfish, Heteropneustes fossilis.

MATERIALS AND METHODS

Healthy male and female adult catfish
Heteropneustes fossilis (weight 30.65+2.40 g;
length 15.8+1.2cm), obtained locally from
a large freshwater pond, were brought to
the laboratory and acclimated in tap
water for 15 days under natural photo-
period and ambient temperatures (28+
1.3°C) in 50-1 glass aquaria. They were
fed a daily diet of wheat flour pellets and
ground dried shrimp; the aquaria were
cleaned and the water replenished daily.
The physiochemical properties of the
water used included: hardness 114.85+4.59
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mg/l as CaCO;; conductivity 455.33+3.33
pgmho/cm; pH 7.70+001; and dissolved
oxygen content 6.07+0.18 mg/L

Toxicity data on 96-h LC; and LC,,
as determined according to American
Public Health Association ef al. (1975), on
catfish for aldrin were 0.175 and 0.06 ppm,
respectively. For this study, groups of
30-36- fish (6 fish/20-1 glass jar) were
exposed to 0.06 ppm of aldrin dissolved in
absolute alcohol, added to the tap water
for 96 h. There was zero mortality for
both treated and control fish. Six fish
from each group were selected randomly
for analysis. Parallel groups, each con-
sisting of six fish, which had received
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The fish were anesthetized with 1g/
31 MS 222 (tricaine methanesulfonate)
and blotted dry. Caudal penduncles were
removed, and free-flowing blood was
collected in citrated tuberculin syringes;
the blood was used to determine blood
glucose, cholesterol, chloride, and total
serum protein content according to
methods described by Folin and Wu (1920),
Zlatkis et al. (1953), Schales and Schales
(1941), and Lowry et al. (1951), re-
spectively.

RESULTS

The effects of a 96h exposure to a

corresponding concentrations of absolute 96-h LC, concentration (0.06 ppm) of

‘alcohol only were sampled for com- aldrin on blood glucose, cholesterol,

parison. chloride and total serum protein contents
Table 1

Biochemical parameters in Indian catfish, Heteropneustes fosstlis exposed
to 96-h LC, (0.06 ppm) of aldrin for 96h. Values are expressed as
mean+SE (n=6), *»<0.01 and **p»<0.001 (Student #-test)

Parameters Control (untreated) Experimental (treated)
Blood glucose (mg/100 ml) 72.64+ 1.93 85.534 3.60%
Blood cholesterol (mg/100 ml) 701.53+25.98 361.40--13.00%*
Blood chloride (mM/1) 136.36+ 0.41 184.69+ 5.15%*
Total serum’ protein (g/100 ml) 7.224 0.22 6.71+ 0.13%

of the examined fish are given in Table DISCUSSION

1. Mean blood glucose concentration in
the control fish was 72.64 mg/100 ml; blood
glucose levels increased significantly
96 h after exposure to aldrin. The fish
exhibited hypocholesteremia in comparison
with control levels of 701.53 mg/100 ml.
Blood chloride levels in aldrin-treated fish
increased significantly 96 h after exposure
from a mean control value of 136.36 mM/l.
In contrast total serum protein content
in catfish exposed to 0.06 ppm aldrin was
significantly reduced as compared to a
control value of 722 g/100 ml.

The occurrence of hyperglycemia in
catfish exposed to 0.06 ppm aldrin may be
brought about by separate enzymic,
harmonal, and respiratory disturbances,
or by a combination of these factors.
Yau and Mennear (1977) reported reduced
secretory activity in the pancreatic f-cells
of rats subjected to DDT intoxication.
Insulin deficiency in fishes causes a
repeated exchange of glucose from ex-
tracellular fluids to muscle tissues, result-
ing in blood glucose elevation (Lewander
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The inhibition of acetylcho-
linesterase in fish after exposure to
endosulfan increases the secretion of
catecholamines (Gopal et al, 1985), which
may bring about glycogenolysis and
hyperglycemia through raised levels of
cyclic AMP (Terrier and Perrier, 1975).

Gluth and Hanke (1985) reported
hypocholesteremia in Cyprinus carpio
exposed to organochlorine (OC) pesticides.
Singh and Singh (1980) reported a de-
creased GTH pituitary potency in the
blood serum of H. fossilis following OC
toxicosis. Thus, in this study it is likely
that aldrin affects GTH potency which, in
turn, inhibits the conversion of esterified
cholesterol to free cholesterol.

Grant and Mehrle (1973) reported
hyperchloremia in rainbow trout follow-
ing endrin intoxication. Thomas and
Murthy (1976) reported that endrin toxi-
cosis significantly decreased carbonic
anhydrase activity in H. fossilis. Thus,
increases in blood chloride concentration
in our experimental catfish may have
occurred due to a decrease in carbonic
anhydrase activity due to aldrin (Maetz
and Garcia-Remeu, 1964),

In general, OC pesticides are known
to depress both tissue and circulating
protein in fishes (Grant and Mehrle, 1973).
It is possible that OC pesticidal stress
‘influences the conversion of tissue protein
into soluble fractions which can enter
the blood and be utilized.

et al., 1976).

Acknowledgement: The financial as-
sistance provided by UGC (No. 26-1 (729)/
89(SR 1V)) to Narendra N. Singh is grate-
fully acknowledged.

REFERENCES

American Public Health Association, American
Water Works Association and Water Pollution
Control Federation (1975) Standard Methods
for Examination of Water and Wastewater, 14th
ed. APHA Inc, New York, 1193 pp.

139

Folin, O. and J. Wu (1920) A system of blood
analysis supplement. I. A simplified and im-
proved method for determination of sugar.
J. Biol. Chem. 41: 367-374.

Gluth, G. and W. Hanke (1985) A comparison of
physiological changes in carp, Cyprinus carpio
induced by several pollutants at sub-lethal
concentrations. 1. The dependency on exposure
time. FEotox. Environ. Safety 9: 179-188.

Gopal, K., M. Anand, S. Mehrotra and P.K. Ray
(1985) Neurobehavioural changes in fresh-
water fish, Channa punctatus exposed to endo-
sulfan. J. Adv. Zool. 6: 74-80.

Grant, B.F. and P.M. Mehrle (1973) Endrin
toxicosis in rainbow trout, Salmo gairdneri. J.
Fish. Res. Bd. Canada 30: 31-40.

Katz, M. (1961) Acute toxicity of some organic
insecticides to three species of salmonids and
to the threespine stickleback. Trans. Am. Fish.
Soc. 90: 264-268.

Lewander, K., G. Dave, M. L. Johansson Sjobsck,
A. Larson and U. Lidman (1976) Metabolic
effects of insulin in the European eel, Anguilla
anguilla (L.). Gen. Comp. Endocrinol. 29: 455-
467.

Lowry, O.H., N.J. Rosebrough, A. L. Farr and R.J.
Randall (1951) Protein measurement with
Folin phenol reagent. J. Biol. Chem. 193: 265-
275.

Maetz, J. and F. Garcia-Rameu (1964) The me-
chanism and chloride uptake by the gills of a
freshwater fish, Carassius auratus. 1II. Evidence
for NH.*/Na* and HCOs"/Cl- exchanges. J
Gen. Physiol. 47: 1209-1227.

Mukhopadhyaya, P. K. and P.V. Dehardrai (1980)
Biochemical changes in the air-breathing
catfish, Clarias batrachus exposed to malathion.
Environ. Pollut. Ser. Ecol. Bull. 22: 149-158.

Schales, O. and S.S. Schales (1941) A simplified
and accurate method for determination of
chloride in biological fluids. J. Biol. Chem.
140: 879-884.

Singh, H. and T.P. Singh (1980) Effect of two
pesticides on ovarian **P uptake, gonadotropic
concentration during different phases of annual
reproductive cycle in a freshwater catfish, H.
fossilis (BL.) Environ. Res. 22: 190-200.

Srivastava, A.K. and N.N. Singh (1981) Effect
of aldrin on carbohydrate metabolism in India
catfish. Acta Pharmecol. Toxicol. 49: 266-269.

Thomas, P.C. and T.L. Murthy (1976) Studies on
the impact of a few organic pesticides on

certain fish enzymes. Jnd. J. Anim. Sci. 46:
619-624.



140 A.K. SRIVASTAVA, N.N. SINGH and A.K. SRIVASTAVA

Terrier, M. and H. Perrier (1975) Cyclic 37,57~ tory effect of DDT on insulin secretion in
adenosine - monophosphate level in the plasma mice. Toxicol. Appl. Pharmacol. 39: 81-88.
of rainbow trout (Salmo gairdneri) following Zlatkis, A.,, B. Zak and A.J. Boyle (1953) A new
adrenaline administration and constrained method for the direct determination of serum
exercise. FExperientia 31: 196. cholesterol. J. Lab. Clin. Med. 41: 486-492,

Yau, E.T. and J. H. Mennear (1977) The inhibi-

. y &) e
CBRIK R HIE R (Heteropneustes fossilis) VATIE 12 B Y
Fif 4y e R 96 /DR AR A i | A ot

ANIL KISHORE SRIVASTAVA, NARENDRA N. SINGH
and ANIL K. SRIVASTAVA

WoKHEI R (Heleropneustes fossilis) LREIERE (HES2BHER) HRRHITHE
HLE 96 /LR - EEAT MM > WS o SIEIREREENE SRR - BEERELE SR o



