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AB ST RA CT
A present investigation designed to compare the haematological and biochemical
parameters in healthy and infected Clarias batrachus. Haematological and serum
biochemical studies on fishes have assumed to be greater significance due to the increasing
emphasis and greater awareness of the pollution of natural aquatic bodies. Changes in
haematological and biochemical parameters depend on the fish species, age, sex and health
condition. These parameters also changes due to environmental stress and fish size. The
aim of the present study was to investigate the reference ranges for haematological and
serum biochemical values of Clarias batrachus. A total of 10 mature fish were collected.
Blood samples were then taken from the caudal vein of fishes. Haematological parameters
such as haemoglobin (Hb), total leukocyte count (TLC), packed cell volume (PCV), four
parameters namely RBC, Hb (p<0.01) and WBC (p<0.05) revealed significant difference
between healthy and infected fish. The findings would be helpful to establish a baseline
value and to draw conclusive remarks against the health status of Clarias batrachus,
showing deviation from the normal parameters.
© Copy Right, Research Alert, 2016, Academic Journals. All rights reserved.

INTRODUCTION
Clarias batrachus is a catfish. It is highly nourishing and
valued as food. It is mostly used in laboratories for
experimental purposes but also used as a food. The flesh has
high nutritive value and its flesh is said to have wound
healing effect and recuperative attributes. It is highly suitable
for intensive culture due to its air-breathing habit. In central
India it is commonly found in reservoirs of eastern Vidarbha
region (M.S.). It is a faster growing fish than most of the other
species of the genus. It is marketed live and fetches high
prices in the market. Healthy fishes are prized for their table
quality. However, this quality is influenced by several
operational environmental factors (Froese, Rainer, and Daniel
Pauly, eds.2006).
Diseases are the most serious limiting factors in aquaculture
because of increased density of fish in restricted water where
the fish pathogens can easily transmit from one fish to
another. Much of economic loss is however, preventable with
proper fish health management. Suggested that the type of
micro-organisms that are found associated with particular fish
depends on its habitat classified the bacterial pathogens
associated with fish as indigenous and non-indigenous. The
non-indigenous contaminate the fish or the habitat one way or
the other and examples include Escherichia coli, Clostridium
botulinum, Shigella dynteriae, Staphylococcus aureus, V.
cholera and Salmonella, which are commonly found on the
gills, skin or fins of fishes and lower aquatic invertebrates
(Lipp.EK., Rose, JB.1997).

Haematological and biochemical test has not widely applied
for diagnosis of piscine medicine but these tests could be a
suitable diagnostic tool for monitoring physiological and
pathological changes in fishes. Different factors such as
season, water contamination, physicochemical parameters of
the water, stressors, age and sex, and fish species affect the
haematological parameters. One of the difficulties in
assessing the state of health of natural fish population has
been the lack of reliable references of the normal condition. In
pursuant to this goal, many fish physiologists have turned to
studies of haematology, probably because it has provided a
valuable diagnostic tool in evaluating human health.
Determination of haematological parameters can provide
substantial diagnostic information, once standardized
reference values are established. Moreover, recent attention
has been given to the biochemical characterization of fish
blood as an internal index (Hrubec, TC. 2000). Blood
biochemistry parameters can also be used to detect the health
of fish. Only a few normal values for a small number of
haematological parameters have been established for some
teleosts, but these values range widely due to the lack of
standardized collecting and measuring techniques Since the
haematological studies on Siluriformes have not been
attempted till now, this paper focuses on Clarias batrachus
that belongs to Siluriformes order. Clarias batrachus
commonly known as "magur", is the most popular and
delicious edible fish in Asia including India, which is rich in
protein content. This study finds out the baseline reference
values of haematological and biochemical parameters of the
walking cat fish based on sexual difference .This analysis
could help in understanding the better health condition of this
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fish in natural habitat. Since information on haematological
investigations of adult C .batrachus adults are extremely
inadequate, the present work was carried out to arrive at some
baseline values (Aldrin, J.F 1982.).

MATERIALS AND METHODS
Fish samples
For haematology the fish samples were collected from a
freshwater pond of Bramhapuri District, Gadchiroli,
Chandrapur during the period October 2015 to February 2016.
The numbers of fishes caught were transported on the same
day in a container filled with pond water to the laboratory and
the analysis was carried out. A total of 10 adult specimens of
the species having mean length 20.14±0.40 cm, breadth
3.63±0.08 cm and weight 125.20 ± 4.18 g were utilized in the
present investigation.
Blood Collection
Fishes were kept in aquarium at room temperature (200c).
Laboratory aquarium was aerated and provided with external
filtration and a layer of gravels on the bottom. They were
allowed to acclimate to captive condition prior to
experimentation. Careful handling was implemented to
minimize the stress. Then blood was collected from live fish
putting it on a a tray. A damp cloth was used to cover the fish
head. A small sample of whole blood was drawn from the
caudal vein. Blood was collected in the morning hours to
avoid diurnal variation. Collected blood was transferred from
the syringe into a anticoagulant, Ethylenediaminetetraacetic
acid (EDTA) containing vials, for haematological studies and
some blood into Eppendorf tube which was kept undisturbed
for clotting.
Haematological Analyses
All the haematological parameters were determined by using
the standard techniques .The haematological parameters
included, haemoglobin (Hb), total erythrocyte count (RBC),
Total Leukocyte Count (TLC/WBC) and Packed Cell Volume
(PCV). Haemoglobin concentration (Hb) was measured by
Sahli’s acid hematin method (H. Sahil, 1909). Red blood cell
counts and Total leucocytes counts were carried out with a
Haemocytometer method. packed cell volume (PCV) was
determined by means of a Microhaematocrit method
(Mcinroy, RA. 1953).Erythrocytes indices such as mean
corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), and mean corpuscular haemoglobin concentration
(MCHC) were calculated as per following formulae.

MCV=PCV/ Erythrocytes count ×10
MCH= Haemoglobin/ Erythrocytes count ×10
MCHC= Haemoglobin /PCV ×100
Statistical Analysis
Haematological and Biochemical parameters were expressed
as mean±SE in both male and female fish and compared
according to sex using t-test. All these statistical analyses
were performed using the Microsoft Office Excel 2007.

RESULTS
The present work focuses is on changes in blood value
depending upon infection of Clarias batrachus (Table 1).
The haematological and biochemical parameters of healthy
and infected Clarias batrachus. were presented in Table. In
present study the total RBC count, haemoglobin content,
haematocrit (PCV), ESR and total leucocyte count (TLC)
were observed 2.88±0.09× 106/mm3, 9.60±0.28gm/100 ml,
27.78±1.73%, 4.23±0.81mm/hr and 11.73±1.94× 103/mm3 in
healthy fishes and 1.96±0.34× 106/mm3, 7.33±0.32gm/ml,
20.65±5.02%, 4.53±0.81 mm/hr and 12.18±1.31×103/mm3 in
infected fishes respectively. The lymphocyte, neutrophils,
monocytes, basophils and eosinophils percentage were
observed
35.65±3.04%50.82±3.81%,
0.73±0.21%,
1.35±0.35% and 11.12±1.44% in healthy fishes and
32.77±2.31%, 53.67±2.22%, 0.74±0.23%, 1.25±0.21%, and
12.35±1.20% in infected Clarias batrachus respctively. Thus
the data represent that RBC, haemoglobin, haematocrit and
lymphocytes were significantly reduced (P < 0.01) in infected
fishes whereas total leucocytes, neutrophils, eosinophils and
MCV significantly increased (P < 0.01 and P < 0.05) in
infected fishes as compared to healthy ones (Table). Thus
bilirubin was significantly reduced (P < 0.01) in infected
Clarias batrachus in comparison to healthy individuals
(Table).

DISCUSSION
To investigate the fish blood factors and their changes, the
normal rate of these factors must be initially measured in
healthy fish. In the present study the blood parameters
including Hb, PCV and RBC were found higher in healthy
common carp. The lower value of these parameters in infected
common carp was in accordance with (Maheswaran R., 2008).
Boon pointed out the erythrocyte count of fish infected with
parasite was significantly lower in comparison to those in
non-infected fish and they reported no significant difference
between the fish.

Table 1 Mean ±SD Haematological parameters results of the healthy and infected Clarias batrachus
Parameters of blood
6

3

RBC(X10 /mm )
Haemoglobin (gm/100ml)
Haemotocrit (PCV)%
ESR (mm/hr)
TLC (100/MM3)
Lymphocytes%
Neurtophyils%
Monocytes%
Basophils%
Eosinophils%
Bilirubin (mg/ml)
Blood glucose (mg/ml)

Healthy
Range
Mean ± SD
2.82 - 2.95
2.88±0.09
9.40 - 9.80
9.60±0.28
26.56 -29.00
27.78±1.73
3.65 - 4.80
4.23±0.81
10.35 -13.10
11.73±1.94
33.50 -37.80
35.65±3.04
48.12-53.51
50.82±3.81
0.58 - 0.88
0.73±0.21
1.10 - 1.60
1.35±0.35
10.10- 12.14
11.12±1.44
2.60 - 3.50
3.05±0.64
55.0 - 60.00
57.50±3.54

Infected
Range
1.72 - 2.20
7.10- 7.55
17.10- 24.20
3.95 - 5.10
11.25 - 13.10
31.14 - 34.40
52.10 - 55.24
0.58 - 0.90
1.10 - 1.40
11.50 - 13.20
2.20 - 2.70
54.60 - 62.20

**Shows significance (p<0.01) between samples
*Shows significance (p<0.05) between sample
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Mean ± SD
1.96±0.34
7.33±0.32
20.65±5.02
4.53±0.81
12.18±1.31
32.77±2.31
53.67±2.22
0.74±0.23
1.25±0.21
12.35±1.20
2.25±0.35
58.40±5.37

Deviation
(%)
31.94
23.64
25.66
-7.09
-3.86
8.07
-5.60
-1.36
7.40
-11.06
19.65
-1.56

t- test
3.69**
7.55**
7.13**
0.37
0.27*
1.07**
0.91*
0.05*
0.35
0.93
1.16
0.20*
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Haematological analyses of fish are important as these are
linked to the health of fish. Fish species are impacted with
different factors such as pollution, water quality, and
microorganisms in natural habitat. They adapt somewhat to
these adverse conditions by changing their physiological
activities. Findings of reference value for fish species will
help to establish and identify the causes of disease in fish
which presents challenge for the ichthyologist. The RBC of
fish determines the dissolved oxygen carrying capacity. The
result of the RBC count of this work for infected Clarias
batrachus is 2.89±0.08 x10 6 /mm3and 1.96±0.34x10 6 /mm3
which is higher than the healthy Clarias batrachus RBC value
2.88±0.09x10 6 /mm3 as reported. Present study showed
lower RBC count in infected fishes than healthy. RBC counts
have proven to be a highly variable blood parameter among
fishes (Maheswaran R. 2008).
Further, the Differential Leucocytes Count (DLC) value
showed fluctuations. In this study neutrophils, monocytes and
eosinophils increased whereas lymphocytes and basophils
decreased in monogenean infected fishes. A higher degree of
infections was observed in Cat fish, Clarias batrachus
carrying bacterial infections Similar to this work, a decrease
in the percentage of lymphocytes and an increase in the
percentage of granulocytes (neutrophils and eosinophils) were
seen in (Swain P, Dash S. 2007).
The decrease in bilirubin content in monogenean infected
fishes points to a possible hepato-dysfunction i.e. malfunction
of liver. It causes less secretion of bilirubin into blood and
leads to hypobilirubinemia. Hypobilirubinemia was reported
in several fishes inhabiting in both natural as well as
experimental conditions.

CONCLUSION
The present findings revealed differences in blood profile of
Clarias batrachus, owing to the healthy and infected
differentiation of the fish. The results of the present
investigation serve as a baseline value for haematological and
biochemical parameters to draw conclusive remarks against
the health status of Clarias batrachus, showing deviation
from the normal parameters.

References
Aldrin JF, Messager, JL, Laurencin, FB , CNEXO, Actes
Colloq. (1982). 14: 291- 326
De Pedro N, Guijarro AE, Lopez-Patino MA, MarinezAlvarez R, Delgado M (2005) “Daily and seasonal
variation in haematological and blood biochemical
parameters in tench (Tinca tinca)”, Aquaculture
Research. 36, pp.85–96
Farid F, Zeynab A, Hossain R, Mohammad KK (2013). “A
comparative study of some blood factors in male and
female Caspian kutum (Rutilus frisii kutum) brood
stock from the southern basin of the Caspian Sea”,
Turkish Journal of Veterinary and Animal Sciences 37,
pp.320-325
Froese, Rainer and Pauly, Daniel, eds. (2006). "Barilius
tileo" in FishBase. April 2006 version
Hrubec TC, Cardinale JL, Smith SA, Veterin. Pathol
(2000). 29(1): 7-12

1228

Jamalzadeh HR, Oryan S, Ghomi M R, (2008).
“Haematological characteristics and correlations of
diploid and triploid Caspian salmon (Salmo trutta
caspius) in juvenile stage”, Journal of Cell and Animal
Biology. 2, pp. 195–198
Langston AL, Hoare R, Stefansson M, Fitzgerald R,
Wergeland H, Mulcahy M (2002). “The
effect of
temperature on non species defense parameters of three
strains of juvenile Atlantic halibut Hippoglossus
hippoglossus L”, Fish & Shellfish Immunology. 12,
pp.61–76
Lipp EK, Rose JB (1997). The role of seafood in food
borne diseases in the United States of
America.Rev.Sci.Tech.OIE.16:620-640
Mahajan CL, Dheer JS (1979). “Seasonal variations in the
blood constituents of an air-breathing fish, Channa
punctatus Bloch,” Journal of Fish Biology, 14, pp.413–
417
Maheswaran R, Devapaul A, Muralidharan S, Velmurugan
B, Ignacimuthu S (2008). “Haematological studies of
fresh water fish, Clarias batrachus exposed to mercuric
chloride”, International Journal of Integrative
Biology.2 (1), pp. 49-54
Marzolo MP, Rigotti A, Nervi, (1990). “Secretion of Biliary
Lipids from the Hepatocyte”, Hepatology, 12, pp.134142
McCarthy DH. Stevenson JP, Roberts MS (1973). “Some
Blood Parameters of the Rainbow Trout (Salmo
gairdneri Richardson)”, Journal of Fish Biology, 5, pp
1-8
McDonald DG, Milligan CL (1992). “Chemical Properties
of the Blood”, In: W.S. Hoar, D.J. Randall and A.P.
Farell (Edn). Fish Phy Academic Press Inc, San Deigo.
pp 55-133
Mcinroy RA (1953). “A micro-haematocrit for determining
the packed cell volume and haemoglobin concentration
on capillary blood. Journal of clinical pathology”, 7,
pp. 32-36
Newman SH, Piatt JF, White J (1997). “Hematological and
plasma biochemical reference ranges of Alaskan
seabirds: their ecological significance and clinical
importance, Waterbirds,” 20(3), pp. 492–504
Nguyen HT (1999). “Transport Proteins. The Clinical
Chemistry of Laboratory Animals”, 2nd Edn. Taylor
and Francis, Philadelphia, PA, USA, pp309-335
Nikoo M, Falahatkar B, Rahmani H (2012). "Blood
parameters of Southern Caspian kutum, Rutilus
kutum,” Journal of Applied Ichthyology, 28, pp.293–
295
Percin F, Konyalioglu S (2008). “Serum Biochemical
Profiles of Captive and Wild Northern Bluefin Tuna
(Thunnus thynnus L. 1758) in the Eastern
Mediterranean”, Aquaculture Research, 39, pp.945953
Svetina, Matasin, Tofant A, Vucemilo M, Fijan N (2002).
"Haematology and some blood chemical parameters of
young carp till the age of three years”, Acta Veterinaria
Hungarica. 50, pp.459–467
Swain P, Dash S,. Sahoo PK, Routray P, Sahoo SK, Gupta
SD,. Meher PK, Sarangi N (2007). “Nonspecific
Immune Parameters of Brood IndianMajor Carp Labeo
Rohita and Their SeasonalVariations”, Fish & Shellfish
Immunology. 22, pp.38-43

