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Heavy metals pollution in aquatic ecosystem is global issue due to persistence and continuous
accumulation of these pollutants in aquatic environment. This results in excess release of heavy metals
such as cadmium, copper, lead, nickel, zinc etc. The contamination by heavy metals in plants and water
is one of the major issues to be faced throughout the world and requires attention because heavy metals
above their normal ranges are extremely threatened to both plant and animal life. The Common carp,
Cyprinus carpio was exposed to sublethal concentrations of cadmium for various exposure periods (10, 20,
and 30days). Carbohydrate lipids and protein were measured both in control and experimental fish. During
various exposure periods (10, 20, and 30days), the levels of carbohydrate lipids and protein levelss were
(P<0.05) significantly elevated in the experimental fish over the control and the serum total protein was
decreased significantly (P<0.05) in experimental fish.

Introduction

Aquaculture is one of the important sectors contributing
significantly to the Indian economy. Fish culturists are
encouraged towards intensification of culture system to
increase production and profit. In such practice of fish and
shrimp farming, disease becomes major threats. The disease is
one of the most important constraints of fish production both
in culture system, as well as wild condition. Fish production
is decreased due to the occurrence of disease caused by
different pathogen in aquaculture [1]. Heavy metals may enter
into aquatic ecosystems and induce stress symptoms in fish.
Some metals are essential since they play an important role in
biological systems, while some others are nonessential metals
as they have no known role in biological systems [2, 3]. One
of the most important characteristics of toxic pollutants such
as metals is that they can be accumulated in organs of the
organisms [4]. Fish have been largely used in the evaluation
of the quality of aquatic systems. These organisms are often
at the top of the aquatic food chain and may concentrate
large amount of metals from the surrounding waters [5]. The
accumulation of metals in aquatic systems suggests that fish
may serve as a useful indicator of contaminating metals in
aquatic systems, since they respond with great sensitivity to
changes in the aquatic environment [6,7]. Cadmium is used as
metal protecting coating for Iron, sease and steel. Cadmium

electroplated rods are used in radio and television. It is also
used in storage of batteries, photography, ceramic industry,
lithography, petroleum refineries and phosphate fertilizer
industries [8]. Cadmium is divalent metal toxicant and is a
toxic environmental and industrial pollutant. The toxicity
of cadmium became oblivious within its increasing use [9].
Cadmium is one of the most toxic heavy metals with a wide
distribution. Estimation of responses to heavy metals may
provide sensitive indicators on which to predict the effects
of heavy-metal pollution on fish populations [10]. The heavy
metal in the tissue of fishes may cause various physiological
defects and mortality [11]. The fishes which are largely
being used for the assessment of the quality of the aquatic
environment and can cause bio indicator of environmental
pollute [12]. Hence, the present study has been carried out the
Biochemical parameters of common cap cyprinus carpio exposed
to cadmium in control to this plant extract of Abutilon indicum.

Materials and Methods

Chemical: Heavy metal cadmium has purchased from High
Media Chemicals, India Private Limited, India.

Experimental Setup

A live fish (12+ 1g) were collected from the High-tech fish
farm, Madurai, Tamil Nadu, India. The fishes were maintained
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in non-chlorinated water in 20 days. The ground nut oil cake,
fish meal and rice bran, tapioca, soybean, were mixeds and
sterilized and mixed to amultivitamin tablet and different
concentrations 1ppm, 2ppm and 3ppm) of Abutilon indicum
extract used for experimental fishes and without plant extract
diet for control fish. The food was made into small pellets.
In every eight in days following biochemical studies such as,
(Table 1).

Biochemical Studies

Blood samples for the estimation of glucose, and protein,
both from acute and sublethal treatments, were obtained as
outlined in the material and methods section of chapter II of
this thesis. Biochemical components such as plasma glucose
and protein were estimated in fish to assess the secondary
stress responsiveness.

Glucose

True enzymatic glucose was estimated according to
the method of [13-15] enzymatically by glucose oxidase/
peroxidase method by Autozyme glucose diagnostic reagent
kit manufactured by Accurex Biomedical, Bombay, India (Code
GU-3s) using Technicon RA-500 (Technicon Instruments
Corporation, Tarrytown, New York, USA).

Principle

Glucose oxidase (GOD) converts glucose to gluconic acid.
Hydrogen peroxide formed in this reaction, in presence
of peroxidase (POD), oxidatively couples with /-amino-
antipyrine/phenol to produce red quinoneimine dye. This
dye has absorbance maximum at 505 nm (500-550 nm). The
intensity of the colour complex is directly proportional to the
glucose in specimen.

The reaction can be represented as follows:

GOD
B-D Glucose + 02 + H20 -------- > Gluconic Acid + H202
POD
H202 + 4-amino- antipyrine + Phenol-------- > Red Dye
+ H20
REAGENTS

Reagent 1: Enzyme vial
Reagent 2: Diluent reagent

Reagent 3: Standard glucose reagent (100 mg/dL)

Solution A

Working Solution: The contents of enzyme vials were
transferred into the working solution bottle and mixed with
the diluent reagent gently by swirling or inversion taking care
to avoid shaking vigorously,

Components and Concentration of Working Solution
Phosphate buffer, pH 7.0 - 170.00 mmol/L
Glucose oxidase - 5000.00 IU/L
Peroxidase - 3000.00 IU/L
4-aminoantipyrine - 0.28 mmol/L
Phenol - 16.00 mmol/L
Stabilisers and inactive ingredients
Procedure

The Technicon RA-500 System, a computer-controlled,
random access clinical chemistry analyser system was set-up
for the analysis of true enzymatic glucose in the plasma. Before
starting the experiments, the calibration factor was found out.
This value was determined via, a calibrator assay according
to the instructions in the chemistry program data sheet for
in vitro measurement of enzymatic glucose in the Technicon
method manual of Technicon RA-500 System. It is enough if
the calibration and program setting is done for one time before
running the experiments. Then the working solution (Solution
A) was placed in the reagent tray and the plasma from control
and experimental groups was placed in appropriate grooves of
the sample tray. After this, 2 function and idee number (given
according to our convenience so as to identify the sample) were
operated to enter word list and download the word list by giving
a particular assay code. Now the Technicon RA-500 System
operates automatically and 375 jil of solution A for each sample
and 7.5 pi of plasma from the respective vials were added
separately to the respective fixed cuvettes in the reaction tray.
The contents were incubated for 30 sec. and the absorbance
of the samples was measured individually, calculated as given
below, by the computing unit and the true enzymatic glucose
level in mg/dL was printed out within 1 min.

Calculation

True enzymatic glucose in mg/dL was calculated as follows:

Assay Result x Unit Factor - Intercept

R 1t i L=
eported result in mg /d Slope

Table 1: Changes in biochemical parameters of plant extract Abutilon indicum using Cyprinus carpio exposed to varying periods of sub lethal concentrations of cadmium.

Dose
ppm

Total Glucose(mg/dl)

Total Protein(mg/dL)

0 10
Normal fish 0 15..46+0.53 15.84+0.03
Control(Cadmium treated fish) 0 14.20+0.25 13.0610.63
0.2 16.43+0.33 16.82+0.68
Exp.fish (Cadmium+Abutilon indicum) 0.4 16.9240.72 17.14013
0.6 17.19+0.89 18.03+1.30

Exposure Period (days)

20 30 0 10 20 30
16.09£0.92 16.72+0.80 20.30+0.52  20.4840.52 21.50+0.19  21.70+0.90
13.9240.28 12.6041.22 19.7340.52  18.92+0.70 17.1440.57 16.43+0.33
17.1440.57 17.46+0.46 20.80+1.22  21.2040.69 21.33+1.07  22.40%0.67

18.2+0.70 18.9241.23  21.09+0.93  22.60+0.23  23.43+0.34 = 23.60+0.92
19.26+0.77 19.73+0.52 21.62+0.46  22.10£0.68 23.96%0.96  24.06+1.23
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Where,
Assay result = Calibration Factor x Assay Absorbance
Protein

Total protein concentration was estimated by Biuret method
as described by [16,17] using Autopak protein diagnostic reagent
kit manufactured and supplied by Miles India Ltd., Baroda,
India (Code 6370) by Technicon RA-500 System (Technicon
Instruments Corporation, Tarrytown, New York, USA).

Principle

Peptide bonds of protein form a blue-violet coloured
complex with cupric ions in an alkaline medium. The intensity
of the colour is proportional to the number of peptide bonds
and the colour is read at 540 nm (530-570 nm). The final
colour is stable for 8 hours.

Reagents

Reagent 1: Biuret reagent

Reagent 1A: Surfactant reagent

Reagent 2: Standard albumin reagent (7 g/dL)
Solution A

Working Solution: To whole volume of biuret reagent
(Reagent 1), 81.00 ml of distilled water was added then, the
whole volume of surfactant reagent (Reagent 1 A) was added
and mixed gently to avoid foaming.

Procedure

The Technicon RA-500 System, a computer-controlled,
random access clinical chemistry analyser system was set-
up for the analysis of total plasma protein concentration. For
this, first the calibration factor was determined. This value was
determined via, a calibrator assay according to the instruction
in the chemistry program data sheet for in vitro measurement
of total protein in the Technicon method manual of Technicon
RA-500 System. Once if the calibration and program setting is
done for the first time, the instrument will operate according to
the feeded values till the calibration is done for a second time.
After setting the instrument, the working solution (Solution
A) was placed in the reagent tray and the sample from control
and experimental groups was placed in appropriate grooves
of the sample tray. Then, 2 function was operated followed by
idee number (according to our convenience so as to identify
the sample) in order to download the word list by giving a
particular assay code. When the word list has been entered
and operate command has been given, the Technicon RA-500
System operates automatically and 375 pi of Solution A for each
test and 7.5 jul of sample from the respective vials were added
to the reaction tray containing fixed cuvettes. The absorbance
of the samples was measured, calculated as given below by the
computing unit and the total protein concentration in g/dL was
reported as printed matter within 2 min.

Calculation

Total protein concentration in g/dL was calculated as
follows:

_ Assay Result x Unit Factor — Intercept

Reported result in g /dL = Slope

Where,

Assay result = Calibration Factor x Assay Absorbance
Results

In the present study the biochemical parameters a glucose
and protein were studied in disease induced Cyprinus carpio
using different concentrations of Abutilon indicum plant extract.
Biochemical parameters on disease induced Cyprinus carpio fed
with different concentration were (0day to 30 days). The plasma
glucose level increased in the experimental fish, registering a
per cent elevation of 19.26 +0.77 at the end of period. On the
other hand, plasma protein in the treated fish recorded a per
cent decrease of 24.06 +1.23 at the end of the treatment. All the
two parameters were significantly different from that of their
respective controls when the date were analysed by’t’ test.

Total Glucose

Total Glucose level in serum of the common carp, Cyprinus
carpio during sublethal exposure to cadmium toxicity recorded
overall elevations in its activity level over that of the control
(Table-1). The increase of serum glucose was directly
proportional to the exposure periods showing a minimum
percentage increase of 17.19+0.89 at the end of 30th day and
a maximum percent increase of 19.73+0.52 at the end of 30nd
day of treatment.

Total Protein

Total Protein level in serum of common carp exposed
to sublethal concentration of cadmium toxicity was found
to be decreased moderately in experimental fish than the
control (Table-1). The decrease of serum protein was directly
proportional to the exposure periods. At the end of oth day,
minimum percent decrease of 21.62+0.46 and a maximum
percent decrease of 24.06+1.23 at the end of 3ond day of
treatment were recorded.

Discussion

The present study demonstrated that the common carp,
Cyprinus carpio exposed to sublethal concentrations of cdmium
displayed a significant elevation in the level of blood glucose
after all the exposure periods. Similar observations have
been reported [18-20], in fish and rat treated with cadmium.
Additionally significant hyperglycemia were in the catfish,
Heteropneustes fossilis exposed to nickel [21]. in the fish
Labeo rohita and Claries gariepinus subjected to copper and
in the teleost, Oreochromis mossambicus exposed to lead [22].
have attributed hyperglycemic in fishes exposed to various
pollutants to stress induced adrenocortisol hormone release.
The elevation of glucose may be because of the stress induced
by pesticide on physiology of organisms with the help of
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corticosteriods, resulting in hyperglycemic conditions [23].
observed a significant increase in serum cortisol and glucose
associated with exposure to both organic and inorganic
chemicals. The authors further reported that the rapid rise
in glucose results from glycogenolysis release of glycogen
reserves in muscle and liver) initiated by catecholamines,
while sustained elevation of serum glucose are maintained by
cortisol stimulated gluconeogenesis.lA similar mechanism may
be operating in the present study also.

Plasma proteins were decreased significantly with exposure
period of chromium. This could be attributed to renal excretion
or impaired protein synthesis or due to liver disorder On the
other hand, the observed decrease of plasma protein could also
result from the breakdown of protein into amino acids first and
possibly into nitrogen and other elementary molecules. Similar
reduction in protein has also been reported in Saccobranchus
fossils following exposure to chlordane [24]. Reported that there
is an appreciable decline in different biochemical constituents
in various tissues in fresh water fish Labeo rohita under
chromium stress [25]. reported that the plasma protein was
lowered when Heterobranchus bidorsalis and Clarias gariepinus
were exposed to sublethal effect of cadmium toxicity.
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