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Quality of water is of major importantce in the

aquacultural practices.  Synthetic detergents  and industrial

effluents are known to alter the physicochemical properties of

water and make fish life more difficult1-3.  As fishes are

important source of proteins in a nation's diet, the need for

understanding toxicity of the detergents  to  the fish is of

greater importance.

     The use of synthetic detergent is increasing rapidly by

propagation of electric washing machine.  The main ingredient

(alkyl benzene sulfonate)  runs into the natural waters  and

cause severe damage by its direct action and also by

accumulation.  The synthetic detergents are cleaning materials

which are based on a non-soap surface active agent.  These

agents may be anionic, cationic or non-ionic in nature.  Out of

these agents, the cationic ones are the most harmful.  The

synthetic detergents are slowly biodegradable and leading to

the increased concentrations in the environment.  Detergents

had replaced soap products for cleaning purposes. It is

estimated that 40 % of the pollutants entering the freshwater

environment are coming from the waste water from detergent

washing  operations.

     The interrelationship between blood glucose and hepatic

glycogen has been studied earlier4. Long-term effects of

bleached craft effluents on carbohydrate metabolism and

hepatic xenobiotic biotransformation enzymes in fishes have

been studied in detail5.  The hardness of  water due to an

anionic detergent was proved earlier6.  Though investigations
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Toxic effects of the detergent "Nirma" on this fish, Oreochromis mossambicus were studied. LC
50

  value was found to be 90 ppm

and 70 ppm, for the exposure periods 12 hr and 24 hr, respectively. Rate of oxygen consumption was found to be increasing with

the increase in the detergent concentration and increasing with the increase of exposure period. Haemoglobin content was found

to be decreasing with the increase of detergent concentration and decreasing with increase of exposure period.  Glucose level in

the  blood was found to be increasing with the increase of detergent concentration and decreasing with the increase of exposure

period.  Glycogen content in the liver and muscle was found to be decreasing with the increase of detergent concentration and

decreasing with increase of exposure period.

were made on the toxicity of detergents on marine organisms7

no report is available on the  fresh water organisms.

MATERIAL   AND  METHODS

The LC
50

 value of the detergent "Nirma" for the fish,

Oreochromis mossambicus was determined at 12 and 24 hours.

Fishes were exposed to sublethal concentrations of the

detergent for 1, 2, 3 and 4 hours to study the effects on the

rate of oxygen consumption and 12 and 24 hours for  blood

glucose level and glycogen content in the muscle and liver.

Glucose in the blood was estimated by following O-Toluidine

method8; Haemoglobin by Cyanide method8;  and glycogen

by Anthrone method9.

                           RESULTS AND DISCUSSION

Living organisms usually respond to any change which

alters the normal conditions existing in the environment.  They

face stress and respond to overcome the stress by adjusting

physically and physiologicaly10.  In the present study,  the

rate of oxygen consumption was observed as increased with

the increase in the concentration of the detergent (Table 1).

The detergent polluted water would have retarded the gaseous

exchange by absorption of the detergents on the gill surface

as observed with the crude oil11.

Haemoglobin content of the fish was observed to be

decreased with the increase in the concentration of the
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detergent (Table 2). As the detergent is toxic to fish, it would

have affected the red blood corpuscles of the blood.  This

might have resulted in the the increase of the haemoglobin

content, thus the fish would have taken in an increased amount

of oxygen due to stress condition12.  It was reported that the

increase in blood glucose level contribute an active flux of

metabolites13. Elevated glucose levels in the present

observation (Table 3) reflect an increase in the rate of

transportations of glucose probably from liver muscle, where

high energy demand was met due to brisk and erratic

movements observed in the fish.

Glycogen content in liver and muscle of the fish was

observed as decreased with the increase of the concentration

of the detergent (Tables 4 and 5). The significant reduction of

glycogen content in the liver and muscle might due to increased

glycogenalysis to meet the excess energy demands imposed

as the severe anaerobic stress of detergent intoxication14.  The

reduction in the glycogen content of the liver and muscle

together with the rise of blood glucose level in the fish might

be due to the inhibitory effect of this detergent on the

corticosterone synthesis and the inhibition of the thyroid gland

activity.  Reduced corticosterone concentration in the adrenal

might have affected the activity of glyconeogenesis by which

the liver glycogen concentration was reduced15.

 Decrease in glycogen content in the tissues of experimental

fish suggests its utilization by the anaerobic glycolysis to meet

the energy warranted by the toxic environment16. Muscle

glycogen showed significant decrease since liver glycogen

levels were reduced considerably and hence muscle was forced

to depend on its own reserves to meet the energy requirement.

This marked glycogenalysis in muscle and liver of the fish

was probably caused by a stree induced increase in circulating

catecholamines17.

It is thus concluded that the detergent promotes a

massive utilization of carbohydrate reserves from liver and

muscle in order to meet the increased energy requirements of

enhanced metabolic activity which the detergent causes. This

indicates that the fish treated with the detergent even at the

sublethal concentrations is not able to maintain a normal

physiological balance compared to the control.
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