
IMPACT	OF	FERTILIZER	AMMONIUM	SULPHATE	ON	OXIDATIVE	STRESS	MARKERS	
IN	Catla	catla

A R T I C L E	 I N F O A B S T R A C T

Keywords:

Original	Article

Ammonium	sulphate
Catla	catla
Oxidative	stress
Antioxidants

1.	Introduction

Inorganic	 fertilizers	 are	 used	 in	 association	with	 organic	manures	 to	 increase	 the	natural	

productivity	 of	 ponds.	 However,	 indiscriminate	 use	 of	 inorganic	 fertilizers	 including	

ammonium	sulphate,	which	releases	ammonia	has	created	numerous	environmental	hazards	

for	fish	populations	The	influence	of	ammonium	sulphate	on	the	oxidative	stress	performance	

of	 Indian	major	 carp,	Catla	 catla	was	 investigated	 in	 a	30-days	 culture	 trial.	 Experimental	

ammonium	sulphates	were	used	in	which	ammonium	sulphate	at	148	mg/l.	 	The	oxidative	

stress	performances	was	monitor	at	every	10	days	of	intervals	and	oxidative	stress	parameters	

measured	at	10,	20	and	30	days	intervals.	

	 Farmers	 use	 various	 types	 of	 fertilizers	 to	 the	 crops	 for	 its	

growth.	No	doubt	the	crops	may	yield	high	quantity	of	grains,	but	

on	 the	 other	 hand	 it	 causes	 environmental	 contamination	 like	

presence	 of	 toxic	 chemical	 residues	 in	 soil	 and	water.	 Rainfall	

washes	 away	 fertilizers	 and	 other	 agricultural	 chemicals	 from	

widespread	 area.	Natural	waters	 are	 the	ultimate	 recipients	 of	

fertilizer	 residues	 used	 for	 agricultural	 purposes	 which	 are	

transferred	 from	 land	 to	 water.	 Nitrogen	 pollution	 from	

agricultural	sources	is	now	considered	to	be	a	major	problem	in	

many	regions	of	the	world	[1].	The	aquatic	organisms	are	sensitive	

to	environmental	changes.	Sub-lethal	concentrations	of	fertilizers	

may	 cause	 ecological	 imbalance	 of	 these	 organisms	 after	

sufficiently	 long	 time	 of	 exposure	 probably	 as	 a	 result	 of	

cumulative	impact	of	impaired	metabolic	functions	[2].	

	 Inorganic	 fertilizers	 are	 used	 in	 association	 with	 organic	

manures	to	increase	the	natural	productivity	of	ponds.	However,	

indiscriminate	use	of	 inorganic	fertilizers	including	ammonium	

sulphate,	 which	 releases	 ammonia	 (both	 NH3	 and	 NH4+),	 has	

created	 numerous	 environmental	 hazards	 for	 fish	 populations	

[3,4,5,6,7]	as	these	fertilizers	contaminate	neighbouring	bodies	of	

water,	where	they	are	mixed	with	run-off	from	agricultural	fields.	

The	 influence	 of	 ammonium	 sulphate	 on	 the	 oxidative	 stress	

performance	of	Indian	major	carp,	Catla	catla	was	investigated	in	a	

30-days	 culture	 trial.	 Experimental	 ammonium	sulphates	were	

used	in	which	ammonium	sulphate	at	148	mg/l.	 	The	oxidative	

stress	performances	was	monitor	at	every	10	days	of	intervals	and	

oxidative	 stress	 parameters	 measured	 at	 10,	 20	 and	 30	 days	

intervals.	

	 Ninety	juveniles	of	the	fresh	water	fish	Catla	catla	(Catla)	were	

collected	from	the	local	 fish	pond	at	Thittai,	Thanjavur	district,	

Tamil	Nadu.	They	were	approximately	weighed	4.27	±	0.03	gm.	

These	fishes	were	brought	to	the	laboratory	and	acclimatized	for	

15	days	glass	aquaria	containing	aged	tap	water.	Aged	tap	water	

(water	 stored	 for	24	hours)	was	used	 throughout	 the	 study	 to	

minimize	 mortality	 of	 the	 fishes	 during	 acclimatization;	 the	

aquarium	 water	 was	 maintained	 under	 standard	 conditions	

(temperature	 27–29ºC,	 pH	 7.2-7.4	 and	 Oxygen	 level	 of	 6.00	 –	

6.50mg/L).	

Food	and	feeding	habits	

	 Takes	food	from	upper	layer	of	habitat.	Talwar	and	Jhingran	[8]	

mentioned	this	fish	as	surface	feeder.	Feed	on	both	natural	and	

supplementary	feeds.	Catla	catla	feed	on	plant	matters	including	

decaying	vegetation	and	also	well	habituated	in	taking	rice	bran,	

wheat	bran,	mustard	oil	cake	and	other	supplementary	feed	under	

aquaculture	system.

Experimental	setup	

	 The	experiments	were	carried	out	with	the	help	of	small	square	

type	glass	troughts	of	10-liter	capacity,	which	were	covered	with	

in	iron	wire	gauge	to	avoid	the	jumping	of	the	fish	from	the	trough.	

To	provide	proper	supply	of	oxygen	an	aerator	was	used.	The	test	

media	was	changed	daily	with	fresh	addition	of	the	toxicant	and	

sporolac.
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Experimental	Design

	 For	sublethal	toxicity	tests	80	fishes	were	selected	and	divided	into	four	groups	(one	control	and	three	experimental)	with	20	fish	in	

each	aquarium	filled	with	water.	The	desired	concentration	(1/10	of	96h	LC50	–	148	mg/L	)	of	the	toxicant	was	added	directly	in	order	

to	maintain	constant	concentration	of	the	toxicant	[9].	The	experiment	was	conducted	for	30	days	and	sampled	at	10	days	interval	and	

no	mortality	was	observed	during	 the	above	 treatment	period.	After	10,	20	and	30	days,	blood	was	collected	and	 the	 fish	were	

sacrificed.	The	tissues	were	removed	and	washed	with	saline	and	blotted.	The	tissues	were	homogenized	using	a	glass	homogenizer	

with	chilled	phosphate	buffer	(pH	7.4).

Statistical	Analysis

	 Values	were	expressed	as	mean		SD	for	20	fishes	in	the	each	group	and	statistical	significant	differences	between	mean	values	were	

determined	by	one	way	analysis	of	variance	(ANOVA)	followed	by	the	Duncan's	test	for	multiple	comparisons.	 	The	results	were	

statistically	analyzed	by	Graphpad	Instat	Software	(Graphpad	Software,	San	Diego,	CA,	USA)	version	3	was	used	and	p<	0.05	was	

considered	to	be	significant.	

RESULTS

	 The	influence	of	ammonium	sulphate	on	the	oxidative	stress	and	biochemical	performance	of	Indian	major	carp,	Catla	catla	was	

investigated	in	a	30-days	culture	trial.	Experimental	ammonium	sulphates	were	used	in	which	ammonium	sulphate	at	148	mg/L	The	

oxidative	 stress	 and	 biochemical	 performances	were	monitor	 at	 every	 10	 days	 of	 intervals	 and	 hematological	 and	 biochemical	

parameters	measured	at	10,	20	and	30	days	intervals.	The	observations	made	on	oxidative	stress	induced	by	ammonium	sulphate	in	

experimental	and	control	fish	were	evaluated	and	the	results	were	presented	as	follows.	

	 Table	1	represents	the	MDA	content	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.	It	is	evident	that	the	content	of	

MDA	level	of	Control	was	6.74	±	0.33,	12.32	±	0.61,	10.56±	0.52		and	8.65	±	0.43	respectively.	The	serum	MDA	level	of	fish	was	increased	

to	7.52	±	0.37	for	10	days	exposure,	8.75	±	0.43	for	20	days	exposure	and	9.65	±	0.48	for	30	days	of	exposure	of	ammonium	sulphate	

when	compared	the	control	fish.		The	liver	MDA	level	of	fish	was	increased	to	13.89	±	0.69		for	10	days	exposure,	14.78	±	0.73	for	20	days	

exposure	and	17.02	±	0.80	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	fish.	The	kidney	MDA	level	of	fish	

was	increased	to	12.03	±	0.60	for	10	days	exposure,	13.65	±	0.68	for	20	days	exposure	and	15.86±	0.77	for	30	days	of	exposure	of	

ammonium	sulphate	when	compared	the	control	fish.		The	gill	MDA	level	of	fish	was	increased	to	9.89±	0.49	for	10	days	exposure,	11.21	

±	0.56	for	20	days	exposure	and	14.15	±	0.67	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	fish.		

	 The	level	of	MDA	content	in	serum,	liver,	kidney	and	gill	of	fishes	were	significantly	(p<	0.05)	increased	depending	upon	the	duration	

of	ammonium	sulphate	exposure	as	compared	with	control	fish.	The	maximum	increase	was	observed	in	30	days	exposure	followed	by	

20	and	10	days	ammonium	sulphate	exposure.	

Table	1	MDA	content	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish
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Figure	1	MDA	content	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fishValues	were	expressed	as	Mean	±	

standard	deviation		

Mean	values	within	the	Column	followed	by	different	letters	(Superscript)	are	significantly	(p<	0.05)	different	from	each	other	were	

comparison	by	Duncan's	multiple	range	test	(DMRT).



Table	2	represents	the	Superoxide	dismutase	(SOD)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.	It	is	evident	that	

the	activity	of	SOD	of	Control	was	3.25	±	0.16,	6.63	±	0.33,	5.45	±	0.27	and	4.35	±	0.21	respectively.	The	serum	SOD	activity	of	fish	was	

increased	to	4.35	±	0.21	for	10	days	exposure	while	decreased	was	2.85	±	014	for	20	days	exposure	and	2.35	±	0.11	for	30	days	of	exposure	of	

ammonium	sulphate	when	compared	the	control	fish.		The	liver	SOD	activity	of	fish	was	increased	to	7.85	±	0.39	for	10	days	exposure	while	

decreased	was	5.23	±	0.26	for	20	days	exposure	and	4.65	±	0.23	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	

fish.	The	kidney	SOD	activity	of	fish	was	increased	to	6.75	±	0.33	for	10	days	exposure	while	decreased	was	4.89	±	0.24	for	20	days	exposure	

and	4.02	±	0.20	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	fish.		The	gill	SOD	activity	of	fish	was	increased	to	

5.90	±	0.29	for	10	days	exposure	while	decreased	was	3.89	±	0.19	for	20	days	exposure	and	3.23	±	0.16	for	30	days	of	exposure	of	ammonium	

sulphate	when	compared	the	control	fish.		

The	activity	of	SOD	in	serum,	liver,	kidney	and	gill	of	fishes	were	significantly	(p<	0.05)	increased	in	10	days	exposure	while	decreased	in	20	

and	30	days		ammonium	sulphate	exposure	as	compared	with	control	fish.	The	maximum	increase	was	observed	in	10	days	exposure	while	

decrease	was	observed	in	30	days	exposure	followed	by	20	days	ammonium	sulphate	exposure.	
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Values	were	expressed	as	Mean	±	standard	deviation		

Mean	values	within	 the	Column	 followed	by	different	 letters	 (Superscript)	 are	 significantly	 (p<	0.05)	different	 from	each	other	were	

comparison	by	Duncan's	multiple	range	test	(DMRT).

Table	3	represents	the	Catalase	(CAT)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.	It	is	evident	that	the	activity	of	

Catalase	of	Control	was	5.53	±	0.27,	8.65	±	0.43,	7.99	±	0.39	and	7.52	±	0.35	respectively.	The	serum	Catalase	activity	of	fish	was	increased	to	

6.87	±	0.34	for	10	days	exposure	while	decreased	was	4.65	±	0.23	for	20	days	exposure	and	4.03	±	0.20	for	30	days	of	exposure	of	ammonium	

sulphate	when	compared	the	control	fish.	 	The	liver	Catalase	activity	of	fish	was	increased	to	9.56	±	0.47	 	for	10	days	exposure	while	

decreased	was	7.74	±	0.39	for	20	days	exposure	and	7.12	±	0.35	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	

fish.	The	kidney	Catalase	activity	of	fish	was	increased	to	8.45	±	0.42	for	10	days	exposure	while	decreased	was	7.02	±	0.35	for	20	days	

exposure	and	6.89	±	0.34	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	fish.		The	gill	Catalase	activity	of	fish	

was	increased	to	8.12	±	0.40	for	10	days	exposure	while	decreased	was	6.32	±	0.31	for	20	days	exposure	and	5.12	±0.25	for	30	days	of	

exposure	of	ammonium	sulphate	when	compared	the	control	fish.		

The	activity	of	Catalase	in	serum,	liver,	kidney	and	gill	of	fishes	were	significantly	(p<	0.05)	increased	in	10	days	exposure	while	decreased	in	

20	and	30	days	 	ammonium	sulphate	exposure	as	compared	with	control	fish.	The	maximum	increase	was	observed	in	10	days	exposure	

while	decrease	was	observed	in	30	days	exposure	followed	by	20	days	ammonium	sulphate	exposure.	

Senthilkumar	and	Sivasubramanian	et	al.	/	Int	J	Biol	Med	Res.9(4):6544-6550



Table	3	Catalase	(CAT)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.

Figure	3	Catalase	(CAT)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.

Values	were	expressed	as	Mean	±	standard	deviation		

Mean	values	within	the	Column	followed	by	different	letters	(Superscript)	are	significantly	(p<	0.05)	different	from	each	

other	were	comparison	by	Duncan's	multiple	range	test	(DMRT).
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	 Table	4	represents	the	Glutathione	peroxidase	(GPx)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish.	It	is	evident	

that	the	activity	of	GPx	of	Control	was	4.35	±	0.21,	6.23	±	0.31,	5.02	±	0.25	and	4.12	±	0.20	respectively.	The	serum	GPx	activity	of	fish	was	

increased	to	5.65	±	0.28	for	10	days	exposure	while	decreased	was	3.45	±	0.17	for	20	days	exposure	and	3.01	±	0.15	for	30	days	of	exposure	of	

ammonium	sulphate	when	compared	the	control	fish.		The	liver	GPx	activity	of	fish	was	increased	to	7.89	±	0.39	for	10	days	exposure	while	

decreased	was	5.31	±	0.26	for	20	days	exposure	and	5.11	±	0.25	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	

fish.	The	kidney	GPx	activity	of	fish	was	increased	to	6.12	±	0.30	for	10	days	exposure	while	decreased	was	4.20	±	0.21for	20	days	exposure	

and	3.85	±	0.19	for	30	days	of	exposure	of	ammonium	sulphate	when	compared	the	control	fish.		The	gill	GPx	activity	of	fish	was	increased	to	

5.11	±	0.25	for	10	days	exposure	while	decreased	was	3.51	±	0.17	for	20	days	exposure	and	3.11	±	0.15	for	30	days	of	exposure	of	ammonium	

sulphate	when	compared	the	control	fish.		

	 The	activity	of	GPx	in	serum,	liver,	kidney	and	gill	of	fishes	were	significantly	(p<	0.05)	increased	in	10	days	exposure	while	decreased	in	20	

and	30	days		ammonium	sulphate	exposure	as	compared	with	control	fish.	The	maximum	increase	was	observed	in	10	days	exposure	while	

decrease	was	observed	in	30	days	exposure	followed	by	20	days	ammonium	sulphate	exposure.	

Table	4	Glutathione	peroxidase	(GPx)	activity	of	serum,	liver,	kidney	and	gill	of	Control	and	experimental	fish
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DISCUSSION

	 Agricultural	 fertilizers	 are	 widely	 used	 in	 aquaculture	 to	

enhance	 the	 natural	 productivity	 of	 a	 pond	 by	 stimulating	 the	

production	of	phytoplankton	which	serve	as	feed	for	fishes	[10].	

The	fertilizers	used	for	the	augmentation	of	productivity	of	ponds	

in	aquaculture	belong	to	two	categories	–	inorganic	and	organic.	

Organic	fertilizers	include	manures	of	liquid	origin,	guana,	offal,	

farmyard	 manure,	 sewage,	 plant	 material,	 etc.	 [10].	 Inorganic	

fertilizers	 include	 limestone,	 urea,	 ammonium	 sulphate	 and	

phosphate.	Among	the	inorganic	fertilizers	used	in	aquaculture,	

ammonium	sulphate	and	urea	are	widely	utilized	throughout	the	

world.	

	 In	India,	ammonium	sulphate	is	extensively	used	as	a	fertilizer	

and	its	application	to	fish	ponds	has	been	found	to	stimulate	the	

growth	 of	 bottom	 fauna	 leading	 to	 sustained	 production	 of	

Zooplankton	 [10]	 also	 showed	 that	 ponds	 fertilized	 with	

ammonium	 sulphate	 promoted	 better	 growth	 and	 survival	 of	

major	carp	spawn.	However,	excessive	use	of	ammonium	sulphate	

results	 in	 contamination	of	water	bodies	with	 ammonia	which	

may	have	detrimental	effects	on	fishes.	Ammonia-contaminated	

runoff	from	resh	manure	application	sites	is	toxic	to	aquatic	life.	At	

high	enough	levels,	ammonia	in	surface	water	kill	fish.	Fish	are	

relatively	sensitive	to	ammonia	in	water.	Concentrations	as	low	as	

0.02	parts	per	million	 (ppm)	may	be	 lethal.	Surface	water	 that	

manure	impairs	also	may	experience	changes	in	species	diversity	

because	of	ammonia	toxicity	[7].

	 Oxidative	 stress	 was	 show	 to	 be	 induced	 by	 anthropogenic	

contaminants	as	persistent	organic	pollutants,	heavy	metals,	and	

also	by	toxins.	The	level	of	MDA	content	in	serum,	liver,	kidney	and	

gill	 of	 fishes	were	 significantly	 (p<	 0.05)	 increased	 depending	

upon	the	duration	of	ammonium	sulphate	exposure	as	compared	

with	control	fish.	The	maximum	increase	was	observed	in	30	days	

exposure	 followed	 by	 20	 and	 10	 days	 ammonium	 sulphate	

exposure.	The	activity	of	SOD,	catalase	and	glutathione	peroxidase	

in	 serum,	 liver,	 kidney	 and	 gill	 of	 fishes	were	 significantly	 (p<	

0.05)	increased	in	10	days	exposure	while	decreased	in	20	and	30	

days	 	ammonium	sulphate	exposure	as	compared	with	control	

fish.	The	maximum	increase	was	observed	in	10	days	exposure	

while	decrease	was	observed	in	30	days	exposure	followed	by	20	

days	ammonium	sulphate	exposure.	

In	aqueous	solution,	ammonium	sulfate	is	completely	dissociated	

into	the	ammonium	ion		and	the	sulfate	anion.	Depending	on	pH,	

ammonia	(NH3)	exists	 in	equilibrium	with	 the	ammonium	ion.	

Waterborne	 ammonia	 can	 exist	 in	 two	 forms,	 the	 unionized	

ammonia	(NH3)	and	the	ionized	form	(NH4+),	and	the	sum	of	NH3	

and	 NH4+	 comprises	 the	 total	 ammonia	 concentration.	 	

Accumulation	 of	 ammonium	 in	 water	 may	 lead	 to	 decreased	

growth	 [11,12]	 changes	 fish	 behavior	 [13,14]	 and	 increased	

vulnerability	to	disease	[11].	Furthermore,	sub	lethal	ammonium	

concentrations	in	water	showed	inhibitory	effects	on	the	enzyme	

activities	of	fish	[15]	and	caused	degeneration	on	different	tissues	

[16].

	 There	is	growing	evidence	that	ammonia	exposure	can	lead	to	

oxidative	 stress	 in	 fish	 species.	 Ammonia	 	 induced	 oxidative	

aberrations	 were	 reported	 in	 brain	 and	 gills	 of	 mudskipper,	

Boleophthalmus	 boddarti	 [17]	 liver	 and	muscle	 of	Nile	 tilapia,	

Oreochromis	 niloticus	 [18]	 and	 in	 bighead	 carp	 larvae,	

Hypophthalmythys	nobilis	[19].	Oxidative	stress	is	caused	by	the	

production	of	ROS	such	as	superoxide	(O2-),	hydrogen	peroxide	

(H2O2),	peroxyl	(ROO	N),and	hydroxyl	radicals	(NOH).	These	are	

generated	 as	 by-products	 of	 oxidative	 metabolism,	 and	 are	

responsible	for	the	build-up	of	oxidized	and	damaged	lipids	and	

proteins	in	the	cell	and	the	cellular	compartments	[20].	These	can	

lead	 to	 loss	 of	 cellular	 or	 organelle	 membrane	 integrity,	

inactivation	 of	 enzymes,	 metabolic	 dysfunction,	 pathological	

injury	and	cell	death.

	 Oxidative	stress	is	the	consequence	of	an	imbalance	between	

oxidative	and	reductive	processes	in	the	cell.	Oxidative	stress	is	

induced	when	the	physiological	antioxidant	defence	system	can	

no	longer	counteract	the	elevated	ROS	levels	[21,22]	or	as	a	result	

of	 the	 cellular	 incompetency	 to	 repair	 oxidative	 damage	 [23].	

These	 circumstances	 are	 manifested	 by	 an	 increase	 in	 lipid	

hydroperoxides,	which	are	estimated	through	malondialdehyde	

(MDA)	quantification.	Similar	to	other	vertebrates,	teleosts	have	

evolved	a	wide	array	of	antioxidant	defence	systems	to	protect	

themselves	 from	 deleterious	 effect	 of	 ROS	 [24,16,25].	 These	

comprise	 low	molecular	weight	 anti-oxidants	 such	 as	 reduced	

glutathione	 (GSH)	 and	 ascorbate	 (ASC),	 and	 high-molecular	

weight	defences	include	enzymes	such	as	superoxide	dismutase	

(SOD),	 catalase	 (CAT)	 and	 glutathione	 peroxidase	 (GPX)	

[26,27,28,29].	These	enzymatic	and	non-enzymatic	constituents	

scavenge	 free	 radical	 elements	 and	 protect	 the	 cell	 against	

oxidative	damage	[30,31].	The	induction	in	antioxidants	can	vary	

considerably	between	fish	species	depending	on	their	resilience	

to	the	contaminants	causing	oxidative	damage	[32,33].	Therefore,	

we	postulated	that	oxidative	stress	and	countervailing	response	

of	enzymatic	antioxidants	vary	among	fish	species	with	different	

tolerance	 limits	 to	 ammonia	 toxicity.	 Understanding	 these	

differences	 might	 help	 to	 identify	 underlying	 mechanisms	

involved	 in	 ammonia	 sensitivity.	 Therefore,	 the	 focus	 of	 the	

present	study	was	to	elucidate	oxidative	stress	and	anti-oxidative	

defence	responses	in	vital	organs	such	as	gills,	liver	and	serum	of	

Catla	catla.

	 In	general,	fish	gills	are	directly	exposed	to	exogenous	ammonia	

during	ammonium	sulphate	exposure.	Exogenous	ammonia	must	

permeate	 through	 the	 branchial	 epithelia	 before	 being	

transported	through	the	blood	to	the	liver	and	other	organs.	As	a	

dynamic	respiratory	and	osmo-regulatory	organ,	fish	gills	are	

Values	were	expressed	as	Mean	±	standard	deviation		

Mean	 values	 within	 the	 Column	 followed	 by	 different	 letters	

(Superscript)	are	significantly	(p<	0.05)	different	from	each	other	

were	comparison	by	Duncan's	multiple	range	test	(DMRT).
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expected	to	possess	a	high	capacity	to	produce	ROS.	However,	to	

date,	large	information	is	available	on	whether	fish	gills	would	be	

confronted	 with	 oxidative	 stress	 during	 ammonium	 sulphate	

exposure.	In	general,	livers	and	kidney	of	vertebrates	are	the	main	

organs	of	biotransformation	and	elimination	of	waste.	Therefore,	

they	are	the	preferred	organ	for	monitoring	the	effects	of	chemical	

pollution.

	 The	lipid	peroxidation	process	affects	biomolecules	associated	

with	 the	 membrane	 such	 as	 membrane	 bound	 proteins	 or	

cholesterol,	and	may	be	of	importance	in	fish	as	their	membranes	

contain	a	higher	degree	of	polyunsaturated	fatty	acid	(PUFA)	[34].	

Malondialdehyde	 is	 well	 characterized	 oxidation	 product	 of	

PUFAs	 and	 thiobarbituric	 acid	 reactive	 substances	 (TBARS)	

method	of	quantifying	 lipid	peroxides	 in	sample	measures	 this	

end	product.	The	concentration	of	MDA	is	the	direct	evidence	of	

lipid	damage	caused	by	free	radicals	[35].	

	 The	 use	 of	 TBARS	 as	 a	 biomarker	 in	 fish	 studies	 is	 better	

established	 than	 the	 use	 of	 protein	 carbonylation.	 Lipid	

peroxidation	 can	 occur	 both	 as	 a	 result	 of	 xenobiotic-related	

effects	 and	 as	 a	 result	 of	 other	 cellular	 damage	 injuries.	

Measurements	of	lipid	peroxidation	are	considered	to	be	of	great	

importance	 in	 environmental	 risk	 assessment	 [36].	 Lipid	

oxidation	products	are	also	essential	to	address	here,	as	they	can	

affect	transcription	of	antioxidant	enzymes.	Lipid	oxidation	is	the	

result	of	the	action	of	free	radicals	on	lipids	that	contain	PUFA	and	

OS	 situation	 is	 characterized	 by	 increased	 lipid	 peroxide	

formation	 [37].	Lipid	peroxides	could	change	 the	properties	of	

biological	membranes,	resulting	in	eventual	cell	damage	[38].	

	 Lipid	constitutes	a	major	part	of	brain	and	plays	a	main	role	in	

membrane	integrity.	Since	polluted	fish	are	subjected	to	oxidative	

stress	 created	 by	 pollutants,	 the	 lipid	 constituent	 is	 more	

vulnerable	 to	 free	 radical	 damage.	 Hence	 the	 level	 of	 lipid	

peroxide	 was	 evaluated	 in	 serum,	 gill,	 liver	 and	 kidney	

homogenate	of	Catla	catla.	This	indicates	the	susceptibility	of	lipid	

molecules	to	ammonium	sulphate	induced	ROS	and	the	extent	of	

oxidative	damage	imposed	on	these	molecules.	Elevation	of	MDA	

concentration	 is	 due	 to	 the	 increased	 peroxidation	 of	 lipid	

membranes	and	is	an	indicator	of	Oxidative	stress	[39].

	 SOD,	 Catalase	 and	 glutathione	 peroxidase	 against	 in	 tissue-

specific	response	shows	that	ammonia	sulphate	exposed	only	a	

mild	oxidative	stress	in	gills.	This	could	be	due	to	slower	and	mild	

ammonia	 accumulation	 in	 gill,	 but	 also	 because	 liver,	 beside	

plasma	 and	 kidney	 is	 the	 important	 site	 of	 multiple	 oxidative	

metabolisms,	 maximal	 free	 radical	 generation	 and	 ammonia	

synthesis.	 SOD,	 Catalase	 and	 glutathione	 peroxidase	 activities	

were	increased	in	10	days	exposure	as	an	initial	defensive	strategy	

against	ammonia	sulphate	exposure.	This	may	be	due	to	adaptive	

nature	 of	 fish	 physiology.	 The	 increment	 in	 SOD,	 Catalase	 and	

glutathione	 peroxidase	 against	 with	 that	 ammonia	 sulphate	

exposure	 reflect	 a	 chronic	 adaptation	 to	 the	 increase	 in	

superoxide	and	hydrogen	peroxide	production.	SOD,	Catalase	and	

glutathione	 peroxidase	 activities	were	 decreased	 in	 20	 and	 30	

days	exposure.	This	may	be	due	to	over	production	of	free	radicals	

inactivate	the	enzymes	SOD,	Catalase	and	glutathione	peroxidase	

has	 been	 reported	 to	 be	 associated	 with	 ammonia	 sulphate	

exposure	 in	 fish	 [29].	 Further	 evidenced	 by	 its	 product	 as	

superoxide	 and	 hydrogen	 peroxide	 are	 irreversibly	 inactivates	

[28].

Conclusion

	 In	the	present	study	concluded	that	the	toxicity	of	ammonium	

sulphate	 to	 C.	 catla	 increased	 with	 increasing	 fertilizer	

concentrations	 and	 duration	 of	 exposure.	 The	 toxic	 effect	 of	 	

ammonium	 sulphate	 proved	 by	 oxidative	 stress	 markers	 and	

antioxidant	 studies.	 Therefore,	 pollution	 of	 the	 aquatic	

environment	 by	 certain	 fertilizer	 would	 adversely	 affect	 the	

biology	of	economically	important	animals	such	as	fish.	Since	C.	

catla	significantly	exhibits	several	biochemical	stress	responses	to	

sub	lethal	concentration	of	ammonium	sulphate,	this	species	of	

fish	can	be	takes	as	a	biological	indicator	of	fertilizer	pollution	in	

the	freshwater	environment.	
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