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In recent years there has been a rapid increase 
in the production o f  synthetic detergents (syndets), used 
in industries and house hold purposes. As +.he syndets are 
not fully consumed during use, fairly good amount ~ind 
their way into the fresh water resources, harbouring div- 
erse ~auna and flora. Most of these syndets are non- 
biodegradable and so remained as such for a considerable 
period in aquatic environment, adversely affecting the 
life living therein. It is evident from the literature 
available (HENDERSON etal. 1959, CAIRNS and SCHEIHR 
1964, DOOLEY and CAVIL 1964, FOSTER etal. 1966, THATCHER 
and SANTNHR 1966, PICKERING and THATCHER 1970, LOCKHART 
etal. 1975, VEP~A and MOHAN 1976) that these are the 
great cgntributery toxic substances for life, creating 
water pollution problems. Very little is known about the 
toxic effects of syndets on the fish enzyme system. ~ONDY 
etal. (1960 and 1973) studied the acute toxicity of tri- 
aryl-phosphates and their effects upon cholinesterase. 
~ vivo effect of syndets, Idet 5L and Swanic 6L, has 

e5 ~'tudied on ATPase system by VEP~A et al. (1978) in 
fish, Channa punctatu%. 

The present study was undertaken to determine the 
effect of various smblethal concentrations of a syndet on 
the activity of enzymes, acid and alkaline phosphatases, 
and succinic dehydrogenase in the liver and kidney of few 
fresh water teleosts, exposed for 15 and 30 days time 
intervals. 

MATERIALS AND METHODS 

Healthy f i s h  specimens, co l l ec ted  from the neigh-  
bour ing f resh  water resources, were kept i n  cle~n rec tan-  
gu lar  glass aquaria in  the labora to ry  at  24 + 4 C. The 
s ize of the Channa punctatus var ies from 118--170 nun and 
weight from 72-108 g' wh i le  in  C i r rh ina  mr iqa la ,  t h e  s ize 
var~Les from 1476194 ~m and weight from ~ g .  The 
syndet, Swascol IP wi th  active matter sodium lauryl sul- 
phate (SIS), an anionic detergent, manufactured by 
Swastik oil mills, Bombay and marketed by Industrial 
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Products Sales Division, Bombay was used. 

The fishes were transferred to different experi- 
mental aquaria, after the normal process of acclimatizat- 
ion and washing with I~ KMnO 4 solution to avoid any 
possibility of infection. LC(50) values os both the 
fishes for the syndet were determined by adopting dilut- 
ion techniques (STANDARD METHODS, 13th ed. 1971). The 
sublethal concentrations, I/2, I/3 and I/6th of the 
LC(50) values were calculated and then the fishes were 
exposed for 15 and 30 days. During exposure, the fishes 
were provided with an artificial diet, so as to avoid 
any possible alteration in enzymes activities due to 
starvation. Experimental solutions were regularly changed 
after 48 h interval. Controls were set side by side for 
comparison. 

Control as well as treated fishes were sacrificed 
and the liver and kidney were removed, washed, weighed, 
and homogenized in 0.25 M sucrose solution by Potter- 
Elvehjem homogenizer,and centrifuged. The homogenization 
and centrifugation were carried under cold conditions. 

In the supernatant, acid and alkaline phosphatases 
were estimated by the methods described by SHINOWARA et 
al. (1942) and BODANSKY (1932). The inorganic phosphate 
liberated in both the cases was determined by the method 
of FISKE and gUBBAROW (1925). Protein was determined by 
the procedure developed by LOWRY etal. (1951). The 
succinic dehydrogenase was measured by the method given 
by KUM and ABOOD (1949), where the tissue homogenate in 
the presence of succinate reduced the tetrazolium salt 
to red formazan. 

The mean + standard error (S.H.) of three observat- 
ions and statistical significance between control and 
experimental values were calculated by student's 't' test 
(FISHER 1950). 

RESULTS AND DISCUSSION 

TOVELL et al. (1975) studied the route of absorpt- 
ion and tissues distribution of anionic detergent, sodium 
lauryl sulphate (S~S) in gold fish (Carassius auratus), 
using (35S) or (i- ~) SLS and found the prihc~pai route 
of entry through the oral or respiratory membrane. Absor- 
bed SLS entered the circulation and was distributed thro- 
ughout the body tissues. We also assume the possibility 
of the same route for the absorption and distribution of 
the syndet used, in different tissues. 
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This study indicates the sensitivity o f  enzymes, 
assayed from liver and kidney of C. punctatus and C. 
mrigala, chronically exposed to v~rious sublethal ~on- 
centrations of ayndet. The results obtained are compi- 
led and tabulated (Table I to 3). The inhibition pattern 
of acid and alkaline phosphatases activities was found 
quite similar and was concentration dependant. Differe- 
nces in the response of alkaline phosphatase towards 
various levels of inhibitors were also noted by FISHMAN 
et al. (1962). GUPTA et al. (1975), DIKSHITH et al. 
(1975) and KSHIRSAGAR (1975) observed the diverse effects 
of various toxicants, viz. heavy metals, pesticides etc. 
on the activity of acid and alkaline phosphatases. 

Alterations noted in the enzymes activities in 
general were more pronounced in liver than in kidney. 
The highest fall (41.71%) has been observed in the 
activity of alkaline phosphatase in liver of ~. mriqala, 

~ xposgd to highest concentration for 30 days. KSHIRSAGAR 
1975) while studying the e f f e c t  o f  Sr ++ on rat, reported 

the significant (P~O.OOl) loss in the alkaline phosphat- 
ase activity. 

As regards the sensitivity of acid phosphatase 
activity, it altered moderately and lies between alkal- 
ine phosphatase and succinic dehydrogenase. The observed 
depression of phosphatases ma~ actually represent an 
inhibition of the synthesis of a greatly increased turn- 
over as a result of the action of toxicant. It is clear 
that the effect of this syndet is not specific to only 
single enzyme, it may disturb the activities of other 
enzymes as well. The capability of syndets to interact 
with proteins (SWISHER 1970) and alter membrane permea- 
bility (GOLDACKH 1968) also suggests that they act as 
general tissue poisons rather than a highly specific 
inhibitors. 

It is further noted that at lowest level the SLS 
stimulates the activity of phosphatases in the kidney. 
However, certain concentrations stimulate the SDH acti- 
vity in liver of C. punctatus and C. mriqala, even sign- 
ificantly (P<O.O57, but ~ highes~ syndet-~oncentration 
with increase in exposure time inhibits the SDH activity. 
This fall in the activity o f  SDH suggests the impairment 
of the energy metabolism after the exposure to syndet. 
The transient depression of SDH, following the injection 
of fluoroscent carcinogen-4-dimethylaminostibene 
(BITENSKY et al. 1960) and sodium malonate (ZIM~RMANN 
1961) has been observed. 

It is admitted that there is no clear c u t  explain- 
ation for the alterations in the enzyme activities since 
many factors may be involved in it. The possible cause 
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of deplet ion of phosphatases may be due to the uncoupl- 
ing of ox idat ive phosphorylat ion fol lowed by i n t o x i c a t -  
ion. The uncoupling of phosphorylat ion was also reported 
by GALLAGHER and REES (1960) and DIANZANI and MARINARI 
(1961) a f t e r  carbon te t rach to r ide  adminis t rat ion.  

It is in vivo study, therefore, if it has a bear- 
ing on the environmental conditions, it would serve to 
illustrat? the possible damage due to exposure with this 
syndet. As such, if the uptake of syndet by fishes reaches 
tissue concentration equal to those used in this study, 
the resulting alterations in enzyme activities may be 
sufficient to impair normal organ function. 
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