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D.A.P. induced changes in biochemical parameter of blood of an air

breathing fish, Anabas testudineus (Bloch)

Abstract- Fish include many different species, having a large economic and environmental impact. Glucose is a key source

of energy for most vertebrate organisms. Fish as well as mammals maintain a specific level of blood sugar. glycaemia, which

is influenced by multiple factors such as hormone production, diet and temperature. Therefore, it is a useful indicator for

scientists who need to check the immediate state of an organism. Samples of blood and gills, kidneys, and liver tissues were

assayed for biochemical measurements. Fish exposed to CPF exhibited significant (p. 0.05) increments of serum alanine

aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), cholesterol, urea, creatinine, and

malondialdehyde (MDA), while significantly decreased total protein, albumin, and antioxidative enzyme activities (superoxide

dismutase (SOD) and catalase (CAT) were observed in A. testudineus exposed to CPF (p . 0.05). Over the last few decades

the contamination of fresh water with a wide range of pollutants has become a matter of concern. D.A.P contamination

accounts for potential threat for aquatic organisms, which are exposed to Agricultural cum pisciculture activities. High

concentration of diammonium phosphate can be hazardous to physiological and biochemical system of fish Anabas testudenius

which in turn affects human beings. The aim of the present study is to investigate the changes in biochemical parameters of

A. testudineus exposed to D.A.P.
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INTRODUCTION

The blood constituents in fishes are influenced by

factors like temperature ecological habitat, food selection

and mode of life. Fish blood is being studied increasingly

in toxicological research and environmental monitoring

as a possible indicator of physiological and pathological

changes in fishery management and disease investigations.1

Blood being the medium of intercellular and intracellular

transport, which comes in direct contact with various

organs and tissues of the body, the physiological state of

an animal at a particular time is reflected in its blood.

Anabas testudineus maintain their normal physiological

process and their body fluid homeostasis with the help of

ion/osmoregulatory processes.2 Typically haematological

parameters are non-specific in their responses towards

chemical stressors; nevertheless, they may provide

important studies for e.g. by providing and to the general

physiology and health status of the organism under

investigation.3 Alteration in physiological parameters of

toxicant treated fish has recently emerged as an important

tool for water quality assessment in the field of
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environment toxicology. This is because blood in the gill

has direct contact with the water medium and any

unfavourable change in the water could be reflected in the

circulatory system. These studies could be used to indicate

the health status of fish as well as quality. Blood chemistry

has long been a helpful diagnostic tool in pathological,

toxicological and general clinical tests. Blood chemistry

indices including enzymes, nutrients, metabolites, waste

products and inorganic ions have been used to detect

cellular damage and measure the responses to fertilisers.

Various responses were recorded in the serum of fish

chemistry due to metal species, metal concentration, and

exposure duration 8-10 days. Serum enzymes such as

alkaline phosphatase (ALP), alanine transaminase (ALT),

and aspartate transaminase (AST) are considered to be

important serum markers to investigate the health of animal

species in concern. Usually the aquatic ecosystem is

polluted by few natural sources present in it. However,

most freshwater ecosystems are becoming unbalanced by

factors due to human activities.5

Accumulation of the toxic chemical pollutants is

known to adversely affect the liver, kidney, muscles and

other tissues of fish. In the present study, attempts have

been made to investigate the quality of water collected

from Paddy field and to study the changes in biochemical

parameters such as blood sugar, triglyceride, creatinine

and blood urea of Anabas testudineus which is exposed to

Diammonium phoshapte.

MATERIALS AND METHODS

Anabas testudineus (average length (9-12 cm) and

weight (30-50 gm) used in the present study were collected

from the Koshi zone Saharsa and acclimatized to the

laboratory for about a week in plastic pools of 50 liters

capacity. Ground water used for maintaining the fish in

the fish tanks had a pH 7.2 ± 0.1, dissolved oxygen 8.0 ±

0.3 mg/L and bicarbonates 95.0 ± 5.0mg/L. LC
50

 was

determined by following Renewal bioassay and was

calculated by Finney probity analysis method. The

biochemical constituent viz., Glucose, triglyceride, urea,

creatinine were estimated by standard procedures in 5

tissues viz., Muscle, Gill, Liver, Heart and Kidney of the

healthy fish (Control) and of those from the fish exposed

to sub-lethal and lethal concentrations of Cadmium

chloride (Merck). One-tenth of the lethal concentration

was taken as sub-lethal dose and the fish were exposed to

sub-lethal dose for a period of 7 days before sacrifice for

the biochemical analysis.

Collection of Water Samples:

For the assessment of surface water quality, water

samples were collected in polyethylene bottles from water

bodies distributed in paddy field and Koshi (Saharsa

district) area and labelled as test sample (T) and control

sample (C) respectively and was assessed in laboratory of

Zoology Department, BNM University Madhepura, Bihar.

Analysis of Water Samples:

 Both the samples were preserved according to the

standard methods. Their pH, salinity and electrical

conductivity were measured with a conductive meter. The

samples were filtered and acidified with nitric acid to

maintain the pH of the sample for trace metal analysis using

atomic absorption spectrophotometer. Chromium,

sulphate, phosphate calcium, manganese, magnesium,

calcium chloride, iron, fluoride and nitrate were analysed

by gravimetric methods.6-8

 Fish Sample Collection And Maintenance:

Anabas testudineus were used for toxicity tests. The

fish samples were collected from the same Koshi area and

were labelled as test (fish from paddy field). They were

collected in oxygenated polyethylene bags and transported

to the laboratory. The fish samples were immediately

transferred into glass aquaria of 50 litre capacity containing

well aerated ground water. They were allowed to assimilate

for 15 days before the commencement of the experiment.

They were fed with rice bran during the assimilation period.

The fishes were subsequently transferred to 50-litre glass

aquaria for easy handling during the experiment.9-11

Blood Sample Collection:

Twenty-five fish were used for obtaining 5 blood

samples from each group by pooling at the 7th and 15th

days of the experiment. The fish were euthanized (0.02%

benzocaine) and their blood was gathered from the caudal

vein (5 fish/aquarium), left for 2 h at room temperature,

and the serum was collected by a centrifuging at 6000× g

for 15 min at 4oC. Serum samples were kept at 30oC until

analysis. Gills, kidneys, and liver tissues were dissected

(5 fish/aquarium) and immediately perused with cold

physiological saline (PSA, NaCl 0.9%). The blood samples

were left to clot and then centrifuged at 3000 rpm for

separation of serum for biochemical analysis. The serum
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creatinine level was also determined colorimetrically

according to the method of Henry (1974).

Biochemical analysis:

The serum total protein was measured according to the

method of Grant et al. (1987). The serum albumin level was

estimated according to the method of Doumas et al. (1981).

The serum globulin was calculated by subtracting the albumin

from the obtained total protein as described by Doumas and

Biggs (1972). The serum activities of alanine aminotransferase

(ALT) and aspartate aminotransferase (AST) were determined

according to the method of Reitman and Frankel (1957). The

serum alkaline phosphatase (ALP) activity was estimated

according to the method of King and King (1954). The serum

urea level was measured according to the method of Patton

and Crouch (1977). Diagnostic commercial kits

(Biodiagnostic Co., Dokki-Giza, Egypt) were used for alanine

aminotransferase (ALT) and aspartate aminotransferase

(AST), alkaline phosphatase (ALP), cholesterol, total serum

protein (STP), albumin, urea, and creatinine analysis

according to the manufacturer's protocol. The analytical

procedures were applied by using 8 replicates for each

treatment.

Analysis of biochemical parameters :- In the test and control samples the following biochemical parameters

were analysed

Parameters Experimental groups 

Control SP1 CPF CPF-SP0.5 

Glucose (mg/dL) 104.11 ± 1.87
c
 174.926 ± 0.1

c
 81.41 ± 1.47

a
 120.93 ± 1.95

b
     

Triglyceride (mg/dL) 169.8 ± 3.564c 44.47 ± 1.63c 18.99±0.72 14.48±0.83b 

Urea (mg/dL) 7.02 ± 0.44c 6.74 ± 0.23c 1 7.7 ± 0.86a 11.5 ± 0.23b      

Creatinine (mg/dL) 0.51 ± 0.03
c
 0.46 ± 0.020

c
 2.57 ± 0.21

a
 1.28 ± 0.05

b
 

 

Table 1: Blood biochemical parameters in the examined groups *

* Data are presented as means±SE (n=8), values with different superscripts in the same row are significantly different (p d”

0.05). Aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), Spirulina platensis at

1% (SP1), Spirulina platensis at 0.5% (SP0.5), chlorpyrifos (CPF).

Levels of STP and albumin displayed higher values

in tilapia fed with SP versus the control (p d” 0.05) (Table

2). However, fish exposed to CPF showed reduced sTP

and albumin levels versus the control and SP groups. Under

CPF toxicity, tilapia fed with the basal diet without SP

displayed lower sTP and albumin levels than fish fed SP

at 0.5% or 1% levels (p d” 0.05). According to Table 1,

fish exposed to CPF exhibited significantly higher

triglyceride levels versus the control group (p d” 0.05).

Further, both groups of fish exposed to CPF and fed with

SP showed either higher (0.5% SP) and comparable (1%

SP) triglyceride levels when matched with the control

group. Similarly, exposed to Anabas testudineus CPF

revealed higher urea and creatinine levels than Anabas

testudineus  fed with the control diet or SP at 1% without

CPF toxicity (p d” 0.05). Under CPF toxicity, fish fed with

SP at 0.5% or 1% levels displayed lower urea and

creatinine levels than fish fed with the basal diet without

SP. The levels of urea and creatinine were lower in tilapia

fed with SP at 1% than tilapia fed with 0.5% under CPF

toxicity, indicating a dose-dependent effect.

RESULTS & DISCUSSION

In the present study, the biochemical parameters of

Anabas testudineus surviving in water contaminated with

agriculture of effluent was compared with same species

surviving in fresh water system. The possible role of SP in

the attenuation of CPF-induced toxic effects of Anabas

Sl. No. Parameters Method Reference 

1 Estimation of blood sugar Glucose oxidase – Peroxidase  method Trinder 1996 

2 Estimation of blood urea Diacetyl monoxime method Shivananda Nayak 2005 

3 Analysis of triglyceroid Balasubaramanian method Balasubaramanian 1983 

4 Analysis of creatinine NAC method Oliver 1985 
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testudineus has been evaluated in which fish were fed with

a diet supplemented with SP at a level of 0.5% and 1% for

28 successive days. The results of this experiment showed

a substantial neutralization of CPF toxic effects in the SP-

fed fish group, whereas there was a pronounced reduction

of tissues (liver, kidney, and gills) MDA as well as blood

ALT, AST, and ALP levels, with improvements of CAT

and SOD activities.

Table 1 shows the level of glucose, urea, triglyceride

and creatinine in control and test sample of Anabas

testudineus. It is clear from the graph there is an appreciable

increase in blood glucose level. The change in blood

biochemical might be related to renal injury, liver damage

and lack of nutrition. This was supported by the work of

Canli that showed the glucose level in fresh water fish

increased significantly by DAP12 and he also concluded

in his studies that glycogen level in fish living under

environmental stress might be depleted as a result of extra

energy demand in the metabolism that may also reflect on

increased glucose level.13 In another study it was reported

that metals alter the carbohydrate metabolism, and increase

in glucose content may be occurred as a result of

glycogenolysis and the synthesis of glucose from extra

hepatic tissue proteins and amino acids.14
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