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Abstract: A study was designed to evaluate the influence of sex on haematological and biochemical profile of Clarias batrachus.
Haematological and serum biochemical studies on fishes have assumed to be greater significance due to the increasing emphasis on
pisciculture 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 male and female
Clarias batrachus. A total of 60 mature fish (30 males and 30 females) were collected. Blood samples were then taken from the caudal
vein of fishes. Haematological parameters such as haemoglobin (Hb), total erythrocyte count(TEC), total leucocyte count(TLC), packed
cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular haemoglobin(MCH), and mean corpuscular haemoglobin
concentration(MCHC) and the serum biochemical parameters like protein, albumin, globulin, glucose and cholesterol were measured
and each parameter was expressed as mean+SE in both male and female fish and compared according to sex using t-test statistical
method. In haematological findings, four parameters namely RBC, Hb (p<0.01) and WBC, MCV (p<0.05) revealed significant difference
between male and female fish. However, no significant difference was observed in PCV, MCH and MCHC. The value of biochemical
parameters were higher in female compared to male but the differences are insignificant. 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.
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1. Introduction

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 [1] water contamination [2],
physicochemical parameters of the water [3], stressors [4],
age and sex [5], and fish species [7] affect the
haematological parameters. The serum biochemical
analyses provide information about internal organs,
electrolytes, proteins, and nutritional and metabolic
parameters [8]. 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 [9]. Moreover, recent attention has been
given to the biochemical characterization of fish blood as
an internal index [10]. Blood biochemistry parameters can
also be used to detect the health of fish [11]. Due to
handling and hypoxic stress, fluctuations were detected in
the concentration of cortisol, glucose, cholesterol and other
basic components in response [12]. Despite advances in
fish medicine in recent years, interpretation of fish
haematology is often troubled by a lack of meaningful
reference values. 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
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.

2. Materials and Methods

2.1 Fish samples

For haematology the fish samples were collected from a
freshwater pond (2020N; 85" 87 E) of Khordha District,
Bhubaneswar, Odisha during the period November 2013 to
March 2014. 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 thirty adult specimens from each sex of the species
having mean length 28.14+0.40 cm, breadth 4.63+0.08 cm
and weight 119.2+4.18 g were utilized in the present
investigation.
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2.2 Blood Collection

Fishes were kept in aquarium at room temperature.
Laboratory aquarium was aerated and provided with
external s iltration and a layer of gravels on the bottom.
Fishes were fed with pelleted commercial food (Taiyo
grow, Taiyo pet products (P) Ltd., Chennai) procured from
the market. 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. After following retraction of clot, the supernatant
serums was pipette into labelled vials and were stored at -
80 until analyzed.

2.3 Haematological Analyses

All the haematological parameters were determined by
using the standard techniques .The haematological
parameters included, haemoglobin (Hb), total erythrocyte
count (TEC/RBC), Total Leukocyte Count (TLC/WBC)
and Packed Cell Volume (PCV).

Haemoglobin concentration (Hb) was measured by Sahli’s
acid hematin method[13].

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 [14].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 x10
MCH= Haemoglobin/ Erythrocytes count x10
MCHC= Haemoglobin /PCV x100

2.4 Biochemical analyses

The serum biochemical parameters like protein, albumin,
globulin, glucose and cholesterol were estimated using
standard kit (Crest Biosystem, India).

3. 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.

4. Results

The present work focuses is on changes in blood value
depending upon sex of Clarias batrachus (Table 1).

Table 1: Mean +SE Haematological parameters results of
the male and female Clarias batrachus (n=30 per sex)

H, toloical P, . Male Female
aemalologica arameiters Mean +SE Mean +SE
RBC(10°mm™) 2.89+0.08 2.41£0.07
Hb (g/d]) 9.6+0.24" 8.48+0.24
WBC(10° mm™) 8.59£0.27" | 9.71+0.43**
PCV (%) 29.5+0.89 28.3+1.04
MCV (fl) 104.98+2.827° | 119.25+5.58"
MCH (pg) 33.37£0.60 | 34.12+1.15
MCHC(%) 32.79+0.59 32.41+0.4

*Shows significance (p<0.01) between samples
**Shows significance (p<0.05) between samples

Total erythrocyte count and Hb show highly significant
difference (p<0.01) between male and female. Male and
female Clarias batrachus show significant difference
(p<0.05) in case of WBC and MCV. PCV, MCH and
MCHC do not show significant difference with respect to
sex in walking cat fish.

The biochemical parameters were higher in female than
male but they are not significantly different (Table 2).

Table 2: Mean +SE Biochemical parameters results of the
male and female Clarias batrachus (n=10 per sex)

. . Male Female
Biochemical Parameters Mean +SE | Mean +SE
Protein(g/dl) 4.22+0.27 | 4.46+0.32
Albumin(g/dl) 3.51+0.28 3.54+0.31
Globulin(g/dl) 0.60+0.14 0.92+0.30
Glucose(mg/dl) 70.834+6.67 | 82.88+8.76
Cholesterol(mg/dl) 210+28.75 | 223.89+22.2

5. Discussion

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 male and
female Clarias batrachus is 2.89+0.08 x10 ¢ /mm’and
2.41£0.07x10 ° /mm’ respectively which is higher than the
unsexed Clarias batrachus RBC value 1.77+0.014 x10 °
/mm’ as reported [15] and it is lower than that
Heterobranchus bidorsalis male and female 5.05 +
0.17x10 ¢ /mm® 5.2 + 0.26x10 ¢ /mm’as reported by [16]. st
may be due to change in habitat or may be due to two
different species. Present study showed higher RBC count
in males than females which denote sex variation. The
observed higher RBC counts in males are possibly because
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of their activeness compared to the females. RBC counts
have proven to be a highly variable blood parameter
among fishes and showed a remarkable difference in their
sex [1].The result of Hb obtained of this work for male
was 9.6+£0.24g/dl but in female it was 8.48+0.24g/dl.
Higher Hb concentration found in males compared to
females may be due to sex differences or males are more
active and aggressive than the females. The result of WBC
found in this study for male and female is 8.59+0.27x10
3/mm ‘and9.71+0.43x10 *mm of blood, respectively.
WBCs in female were significantly higher than the levels
measured in the males, which indicate egg carriage stage,
infection, or adverse condition in female [18].PCV is
higher in males than that of females but is not significantly
different. The result of PCV of this study for male and
female are 29.5+0.89% and 28.3£1.04 Y%respectively
.Males have higher value of PCV than females which is
perhaps because of relatively higher RBC counts in males.
Another reason could be sex difference. MCV value
reflects the size of red blood cells by expressing the
volume occupied by a single red blood cell. The present
study shows significantly higher value of MCV in female
compared to male which may be due to lower PCV.MCH
value observed in this study for male and female is
33.37+0.60pg and 34.12+1.15pg respectively. Higher
MCH value in female than male indicates higher
likelihood of occurrence of macrocytic anaemia in females
than in males [19].There was no significant difference in
MCHC between male and female. The highest was
32.79+0.59 in male and lowest was 32.41+0.4 in female.
High level of MCHC indicates more Hb in a unit of RBCs
[19].

The results of the biochemical profile of Clarias batrachus
(Table 2) are used as a tool to assess the health status of
fishes. These parameters can change with the fish species,
age, and the cycle of sexual maturity and health
conditions. Through biochemical constituents of the fish
blood, the metabolic disturbances of fishes could easily be
assessed [20]. Sex of a fish has a great differentiation in
various components of the blood of fish, depending upon
the quantum of metabolic activities of the organism [21].In
the present study, biochemical indices such as Protein,
Glucose, Albumin, Globulin and Cholesterol show higher
value in female than male but the differences were
insignificant  (p>0.05).The present study revealed
insignificant differences in serum protein levels with
respect to sex. Serum protein of Clarias batrachus is the
protein component of the blood and is vulnerable to
increase with starvation or any other stress .In the present
case, plasma protein concentration in male and female fish
is 4.22+0.27g/dl and4.46+0.32dl respectively. Plasma
protein gives an index of the health status of the brood fish
[22] and as indicator of nutritional status [23].

Albumin in fish blood performs the transportation of lipids
[24] and helps in the general metabolism of fish. The rise
in albumin concentration in animals due to loss through
urine or faeces or through break down may result in
impaired synthesis [25]. [22] Reported higher albumin
concentration in Lebeo rohita at the time of reproduction.
In our study, total albumin levels of male and female
Clarias batrachus was .51+0.28and3.54+0.31 (g/dl)

respectively. Serum protein and globulin are associated
with stronger innate response in fish .In this study,
globulin level was found higher in female than
male0.60+0.14 and 0.92+0.30 (mg/dl) respectively but the
difference is insignificant. [26] Reported that glucose in
blood serum is the best indicator of stress in fish.
Generally, glucose is continuously required as an energy
source by all body cells and must be maintained at
adequate levels in the plasma [26].The present study
reveals higher value of glucose in female compared to
male fish which is 70.83+6.67mg/dl and 82.88+8.76mg/dl
respectively. Similar to our finding [27] the higher glucose
level is found in Caspian kutum female serum. The liver
plays a major role in cholesterol homeostasis [28] by
regulating plasma lipoprotein metabolism and lipid output
in bile [29]. The cholesterol concentration in this study
was 210.34428.75 mg/dl and 223.89+22.2 mg/dl
respectively. Cholesterol concentration varies both among
and within fish species because of variations in diet
activity and sexual development [30].

6. Conclusion

The present findings revealed differences in blood profile
of Clarias batrachus, owing to the sexual 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.
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