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ABSTRACT

Fish is an indirect target to pollutants, xenobiotics pathogens substances present in these water bodies.
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These substances cause stress which in turn affects the metabolism and biochemical profiles of fish. Ammonia
has received increasing attention over the past few years as potentially important aquatic pollutant. Fish when exposed to these
aquatic pollutants are a prey to ammonia toxicity. In view of these, some of the important physiological and biochemical events occur-
ring under ammonia stress is an interesting study. Cyprinus carpio is taken for the present study. Animal weighing 5#0.5 and 4+0.5 cm
length and exposed to 3.2 ppm of ammonia for 0,3,7 and 14 days for the present investigation. Total protein, total carbohydrates, free
amino acids were studied in the liver, kidney and gill tissues in order to understand the effect of ammonia stress on the detoxification

aspect of fish (Cyprinus carpio).

INTRODUCTION:

The aquatic environment is always subjected to different types
of pollutants of industrial, domestic and agricultural wastes.
Which severely affects the aquatic biota, including fish is receiv-
ing focus during the last few decades (Kalay and Canli, 2000).
The toxicity of ammonia to fish and other aquatic organisms
is primarily attributed to NH, and most biological membranes
are permeable to NH,, but relatively impermeable to NH,* (Har-
greaves and Kucuk, 2001; Randall and Tsui, 2002). Ammonia,
a chief constituent of fertilizers when present in high levels is
quite toxic to most organisms and it must be either continuously
eliminated or converted into less toxic compounds to prevent a
build up to harmful concentration within the body (Randall and
Tsui, 2002).

Ammonia detoxification takes place mainly through conversion
of ammonia to glutamine by detoxifying enzymes. Ammonia ex-
cretion is common in aquatic animals, the ammonia and ammo-
nium ion together stimulate growth but at the same time these
can decrease tolerance to several stresses (Vander Eerden et al,
1990). Stress has been linked as the primary contributing factor
of fish disease and mortality in aquaculture (Petric et al, 2006).
However, under certain circumstances such as high ambient
ammonia or aerial exposure, ammonia excretion is inhibited,
and toxic (Wood, 1993).The capacity for accumulation of am-
monia in catfish was found to be much higher than many tel-
eosts and gobiid fishes (Jow et al., 1999; Iwata et al., 2000).The
present study is to examine the role of proteins, carbohydrates,
free amino acids of fish in liver, kidney and gills on exposure of
ammonia

MATERIAL AND METHODS:

The young ones of freshwater carp Cyprinus carpio fingerlings
were purchased from Government fish farm at Tirupati,Chittoor,
Andhra Pradesh, They were acclimatized for 1 week and fed
Commercial fish feed. Fingerling 120 days old, weighing 5.0 +
0.5g, 4 £ 0.5 cm. long are maintained at a constant room tem-
perature (30 +2°C) with a 12:12-h light and dark photoperiod
before using for experiments. The young ones of fresh water
carp Cyprinus carpio fingerling were selected. Temperature and
pH were maintained throughout experimentation. Toxicity test
was conducted using ammonia solution. LC,; was determined
using Finney’s method. The fingerlings were exposed to sub le-
thal concentration of Ammonia of 3.2 mg/lit for 3, 7 and 14 days.
Total Proteins content was estimated by the method of Lowry et
al., (1951).Total Carbohydrates are estimated by Carroll et al.,
(1956) method. Free amino acids were estimated by Moore and
Stein (1954).The results were subjected to statistical treatment
and mean, standard deviation and analysis of variance (ANOVA)
was carried out.

RESULTS:

In the present study there was a significant reduction in pro-
teins, carbohydrates and an elevated levels of free amino acids in
all the tissues of ammonia treated fish. The variations in the lev-
els of proteins, carbohydrates and free amino acids in liver kid-
ney and gills of common carp is presented in Table. Total protein
content showed higher levels in liver (1.709+0.166) when com-
pared to those of kidney (1.367+0.091) and gills (1.070+0.049)
in the control fish. Significant reduction of protein content was
recorded in the tissues of experimental fish when compared to
those of control. Maximum reduction in percentage of protein
content was recorded in liver (-83.29%) which was followed by
kidney (-82.29 %) and gills (-74.20%) of 14" day experimental
fish when compared to that of 3" and 7% day.

Significant reduction of carbohydrate content was observed in
14* day compared to 3" and 7" day experiments in the order of
Kidney (-37.68%), liver (-37.19%) and gills (-33.48%) respec-
tively.

Free amino acid content showed a marked increase in all the
tissues of experimental fish and showed highest free amino
acid content in liver (+79.64%,) kidney (+77.19%) and gills
(+66.91%) in 14" day when compared to that of control fish.

DISCUSSION:

The variation in protein distribution suggests a gradual dif-
ference in metabolic calibers of various tissues and it’s physi-
ological strategy adopted by the animal to adjust itself to the
changing metabolic systems and biochemical investigations
besides mortality studies(Kawade and Khillare, 2012; Sreekala
and Bellazutshi, 2012). Liver is the primary organ for the syn-
thesis of various proteins and is the regulating centre of protein
metabolism, biotransformation, and detoxification. The decre-
ment in total protein levels suggests protein break down on pro-
longed exposure of fish to ambient ammonia (Hari and Neeraja
2012).

The levels of total carbohydrates were found to decrease in
experimental fish which suggests possible utilization of carbo-
hydrates to meet the energy demands during stress conditions
(ObulaReddy, 1994). Carbohydrates are converted to glycogen
and are trapped extensively to meet the energy demands under
ammonia stress; Decrement in tissue carbohydrate level has
been reported during ammonia stress in fish fingerlings by Vi-
jayareddy and Neeraja, 2010.

Increased free amino acids are probably due to increased pro-
teolytic activity under toxic stress (Singh et al.,, 2010). This in-
crease can also be attributed to the synthesis of amino acids in
addition to their elevation by protein hydrolysis (Prashanth and

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 493




Research Paper

Volume : 3 | Issue : 1 | January 2014 « ISSN No 2277 - 8179

David, 2006). Increased free amino acids content in different Liver
aniglafl models undert c(lilimigal toxi;i(%in fishes treated with i’lsegn iggg‘é igggg igzgz ig%(l)g
carboluran was reported by begum, : % Change -15.308 |-24.669 |-37.199
Stress disrupts the respiration, excretion and osmo-regulatory Kidney
functions are performed through gills in fish (Lease et al., 2003; E/Iean 22.974 18'359 16'609 14'315
+SD +0435 +0.268 [+0.343 |x0.266
Raskovic et al, 2010). Prolonged stress can lead to damage to Carbohydrates |% Change |~" -20.091 |-27.709 |-37.688
gills at the cellular level and thus contributes significantly to au- (mg/gm wet Gill
tointoxication (Busova et al., 2013).Ammonia, particularly NH,, wtoftissue) Mean 19.322 17.380 (13.830 [12.850
diffuses easily across the gill membranes, causing severe gill ;)l'SD +0231 [|¥0.251 1£0.222 |+0.223
damage, gill necrosis that disrupts respiratory functions (Rus- % Change -10.041 |-28.41 |-33.48
501991; Bhakta 2006).Thus ammonia stress seems to affect the I]\,l}ver 47999 |53.048 |56.421
. . . . P, . ean : i ]
basic metabolic components in all the tissues in fish fingerlings. +3h 3(1)?18; 105530 30588 120.300
. . % Change |~ +52.800 |+68.90 |+79.64
Table: Changes in the Proteins, Carbohydrates and Free -

Amino acids levels in different tissues of Control and Ex- Free Amino ﬁldney 3689 14085 |5065
i i i i i Acids(x moles |, <ol 28.28 : : :
perimental treated Fingerlings of Cyprinus carpio & +SD +0.518 |+0.617 |+0.617

of tyrosine/ 19 Change |*0893  |130.44 |+58.59 |+77.68
Parameters  [Tissues |Ammonia Stress in days tgm wetwto -
Issue) Gill
0D Mean 31.79 |36.89 |41.06
Liver  |(Control) [3Day |7Day |14 Day +SD 24805 140304 0518 [0.719
Mean % Change |~ +29.69 |+49.95 |+66.91
+SD 1709  |0.866 [0.588 [0.286 —— -
% Change [+0.166  |+.055 |+0.038 |+0.0379 All the values are mean of six individual observations
-49.346 |-65.579 |-83.298 % - Percent change over control
Kidney SD - Standard Deviation
Mean 1367 0.697 10.501 ]0.243 All the values are significant at P<0.05
Proteins +SD $0.091 |%0.0143 (+0.048 |+0.044
(mg/gmwet % Change - -49.012 |-63.35 [-82.29
wt of tissue) Gill
Mean 1.070 0.437 0.327 0.276
+SD +0.049 +0.102 |£0.031 |+0.046
% Change [~ -59.16 |-69.43 |-74.208
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