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A great deal o f  literature is available, related 
fo the toxicity of synthetic detergents (syndets) fo fish 
and other aquatic organisms but there is a paucity of 
information about the mechanism of their toxic action, 
especially on ATP bound active transport, involving 
ATPase across the cellular membranes. Recently, VERM~ 
et al. (1978a and b) studied the alterations in the 
membrane bound ATPase system in Channa p unctatus, in 
vivo and in vitro exposed to various concentrations of 
~�8239 n f  " syndets .  

In  the p resen t  paper ,  r e s u l t s  o f  the response o f  
ATPase system fo syndet  Swascof ix  ~ E45 i n  a fishMs_y~.t_u_% 
v i t t a t u s  have been communicated. 

~ATERIALS AND METHODS 

Fish Mystus vitta%__us with size range, 154-165 mm 
and weight f/~m 95-108 gin c-ollected from the neighbouring 
fresh water bodies were brought to laboratory and accli- 
matized for a period of one weak. Fish were continuously 
exposed fo sub-lethal concentrations of an anionic syndet 
Swascofix R E45 with alkyl benzene sulphonate (AB$) as 
active matter, supplied by Innosearch pvt. /id., New Delhi 
for a period of 30 and 60 days respectively. LC(50) value 
for 96 hr of fish to the syndet was determined by adop%ing 
dilution techniques (STANDARD ~/~THODS, 13th Ed. 1971). 
Then the sublethal concentrations, I/2 I/3 and I/6th of y 
the LC(50) values were calculated. During experimentation 
fish were fed with an artifecial diet to avoid any possible 
effect of starvation on enzyme activity. Controls were 
set side by side. 

Brain, gill, liver and kidney tissues were dissected 
from untreated and tr› fish after 30 and 60 days 
exposure and homogenized in cold 0.32 M sucrose solution 
containing I mM EDTA and fO mM Imidazole buffer (pH 7.5). 
The homogenates were fractionated according the procedure 

~ escribed by KOCH (1969) and adopted by VERMA et al. 1978a and b). The 'B' fraction obtained at 13,0OO g 
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centrifugation, containing nerve ending particles, endo- 
plasmic reticulum and mitochondr~a was diluted and 
dividid into small aliquots for study. 

ATPase activity was measured as per method 
described by PULLMAN et al. (1960), and FRITZ and 
HAMRICK (1966}. Protein concentration was determined 
by the method of LOWRY et aI.~~1951), using bovine 
serum albumin as standard. Mg ~ ATPase activity was 
estimated when I mM ou~bai~ was present in r~action 
mixture, containing Na T, K" and M~ +. Na +- k ~ ATPase 
is the total of ATPase activity minus Mg 2+ ATPase 
ac tivity. 

The data obtained were subjected to student's 
t test (FISHER, 1950) for comparison with control. 

RESULTS AND DISCUSSION 

The re ponse of ATPase system in brain, gi]l, 
liver and kidney from Mvstus vittetus, chronically R 
exposed to different sublethal concentrations of Swascofix 
E 45 was determined in vivo and the results so obtained 
have been compiled in--Ta-~-�9234 i and 2. The inhibition 
pattern of all ATPases assayed ai all the concentrations 
was quite similar in all the four tissues. It was concen- 
tration dependant. The highest inhibition was noted in 
brain, followed by gill, kidney and liver, respectively. 
The similar pattern of ATPases inhibition was also noted 
by VPPJV~A et al. (1978b) in fish Channa ~ exposed 
in vitro to different sublethal ~ of sodium lauryl 
?J1 p--6~ %œ (SLS). 

Itis observed that the lowest concentration in 
some cases enhance the enzyme activity to so95 extent. 
ROUFOeALIS (1973) also reported enhanced (Mg ~ + Ca2+) - 
ATPase activity in microsoma] fraction of bovine brain 
cortex, treated with sodi~n deoxycholate and lubrol-~oE. 
KOCH et al. (�9 observed the stimulation in al] the 
types of ATPases ai lower concentrations of polychlori- 
nated biphenyls in different tissues of Pim~les 
Dr_omelas. Further, VERMA et al. (1978a) reported an 
in-~ �9 enhancement ig+the activities of Na T - K + 
and oligomycin-sensitive Mg z ATPases in fish Channa 
punctatu%, in vivo - exposed fo syndets Idet 5L and 
Swanic 6L. 

Na +- K e actlvated ATPase activity is associated 
with •ha active transport system which is responsible 
for the extrusion.of Na ~ from animal cells and the 
accumulation of K ~ within these cells (SKOU 1961 and 
1964), this enzyme is therefore, fundamenta] to such 
functions as the generation of membrane po%ent5als, 
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TABLE I 

In vivo sensitivity of ATPases in the brain 
Mystus_ vitta%us, exposed fo Swascofix R F45. 

and gill of 

Exposure Conc. 
d ays mg/L 

Specific activlty (H moles Pi mg -I 
. . . .  protein hr -i ) 

Na+-~+ATPase Mg 2+ ATPase 

15 

30 

15 

30 

Control  

0.880 
0.586 
O. 352 

Co nt r  o 1 
O. 880 
0.586 
O. 352 

Control 

O. 880 

O. 586 

O. 352 

Co ntro 1 

0.880 

O. 586 

O. 352 

BRAIN 

18.68+I. 52 

8.15_+0,95(56.35 ) * * *  
15.45+--I. 88( 17.27 ) 

i9.88_+1.9i( +6.4i ) 

19.17+_I. 55 

7.81_+0.62(59.25)** 

15.03+-1.12(21.57)* 

21.43+-1.71(+11.78) 

GILL 

9.88+0.73 

5.51+0.61( 44.27 )**  
7.72+0.65(21.88) 
iO. i9_+0.92 ( +3. i7 ) 

8.96_+0.69 

4.25+0.45(52.52 ) **  
7.06+0.67(21.14)  * 
9.87+0.91(+I0.20) 

i2.43+1.28 

6.39_+0.65(48.54) **  
l o .  24+_0. vv( • ) 
il. ioEo. 74(I0.46) 

n. 54_+o. 8 3 
5.73+0.49(50.3i)  * * *  
8.95+0.71(22.45 )* 

ll. 95!0.87 ( +3. i8 ) 

12.94_+0.9 7 
7.60+_0. 62(41.24) ** 

i0.02+0.91 .55 _ (22 )* 
13.74+_I. 13( +6.21 ) 

14.12+-1. o2 
6.94_+0.59( 50 .83)***  

10.55+_0.97(25.26)* 

i5. i5+-1.37( +7.32 ) 

Values are the mean + S.E. (3 observations). 
Values in parenthesi~ indicate percent inhibition and (+) 
indicates percent activation from contro]. 
Values are significant ai * P~0.5, **Pl.O.Ol, ***P~O. O01. 
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TABLE 2 

In vivo sensitivity of  ATPases in the_liver 
~_~ vittatu~, exposed fo Swascofix K E45. 

and kidney of 

Exposure Conc. Specific ac%ivi%y 
days mg/L 

Na +_ K+ ATPase 

(~ moles Pi mg -1 
protein hr -I) 

Mg 2+ ATPase 

15 

30 

L IVER 

Control 6. ll_+O. 37 

0.880 4.49+O. 41(26.5l)* 

0.586 4, 94+_0.48(19.22 )* 

0.352 6.55+0.45(+7.24) 
m 

Co ntro I 5.92+0.41 

0.880 4.17_+O. 38(29.52)* 

0.586 4.58+_O. 51(22.67)* 

O. 352 6.48_+0.51 (+9.46) 

II. 85+I. 76 

7.78_+0.64(34.36)* 

9.31+0.87(21.43 ) 
13.18_+z.oe(+zz.25) 

ll. 94+1.82 

7.68+0.52(35.65)* 
9.14_4"0.75(23.42) 

z3.55_+1, o4(+• 

15 

30 

KIDNEY 

Control 18.97+I. 88 17. IO+_l. 93 

0.880 10.88+O.85(42.68)** IO. Of+O. 92 ( 41.43)** 

0.586 16.75+1.27 (13.77)* 13.95+_I. 11(18.43) 

O. 352 20.35+_I. 76( +7.24 ) 19.44+I. 87( +13.71 ) 

Control 19.22+1.85 16.97+I. 91 

0.880 11.15+I. 54(41.98) ** 10.20_+O. 95(39.87)** 

0.586 16.O4+i. 31(16.53) 13.72+I. 00(19.15) 

O. 352 21.38+_1.97(+11.24) 18.66+-1.76(+9.94) 

Values are the mean + S.E. (3 observations). 
Values in parenthesi~ indicate percent inhibition and 
indicates percent ac%ivation from control. 
Values are significant ai *P< 0.5, **P~ O.Ol. 

(+) 
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and the regulation of cel l  volume and electrolyte compos- 
i t ion. As such, inhibit ion of enzymatic act iv i ty by 
'Swascofix{ E45 could cause alteration of nerve trans- 
mission. Further, the reported action of Swascofix ~ E45 
in these tlssues might be related to the ab i l i t y  of this 
compound fo alter the cel lular membrane configuration b 7 
binding w�8 l ip id portion of the membrane. Since, ATPase 
is an integral component of the membrane, the active site 
of the enzyme would be altered. Thus, the energy needed 
to pump out the toxicant would like-wise be reduced. 
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