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ABSTRACT
The present study was carried out to investigate the haematological and biochemical parameters in healthy and ulcerated

Catfish, Clarias batrachus. The haemorrhagic necrotic skin lesions in ulcerated fishes showed significant reduction (P<0.01) in
RBC, haemoglobin, haematocrit (PCV) eosinophils and lymphocytes. The derived erythrocyte indices, namely, the MCV, MCH
and MCHC of ulcerated fishes were also significantly decreased (P < 0.05) from those of normal fishes. Whereas, the total
leucocyte count (TLC), neutrophils, monocytes and ESR were significantly increased (P<0.01 and P<0.05) in infected fishes.
The biochemical analysis showed a significant reduction (P<0.01) in bilirubin content, whereas the blood glucose, SGOT and
SGPT were significantly increased (P<0.01).
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Introduction
Fishes living in water bodies near human

inhabitants i.e. canals, ponds, ditches etc. are prone to
diseases because, such water bodies get easily polluted
from unused food, sewage and decomposing organic
matter, leading to rapid unhygienic conditions. Oxygen
depletion in such water is also common. Abrupt
fluctuation in temperature is frequent and also alteration
of pH ranges between extreme limits from strong acidic
conditions to strong alkaline ones. All these contribute
to creating conditions favourable to the quick spread of
diseases in fish.

Fish production is not only important economically
but also for food security and social development in many
countries, so the widespread disease resulting from an
interaction between pathogen, host and environment
should be handled to overcome this problem.13

Several haematological parameters, including
leucocrit, are considered promising as indicators of the
physiological status of fish in the natural environment.
The enumeration of circulating blood cells, particularly
lymphocytes, thrombocytes and neutrophils, would
appear to be a more sensitive tool9. The importance of
haematology in the diagnosis of fish diseases and for
the assessment of the effects of pollution has been widely

accepted. Certain waterborne diseases of fishes is
limiting factor in the commercial exploitation of freshwater
fish worldwide, including both food and ornamental
species19.

The dermal infection rates increased with the
increase in environmental temperature and organic
pollution. Skin lesions cause various biochemical and
immunological changes in the serum23.Cutaneous
ulceration in fish is a bacterial disease caused by the
bacteria, Haemophilus piscium, especially in salmonid
fishes15.The changes in haematological parameters
occur due to epizootic ulcerative syndrome, seasonal
variation and habit and habitat of fishes17. The present
investigation aims to study the alteration in the
haematology and biochemistry of Catfish, Clarias
batrachus inhibiting in local polluted waterbody i.e.
Suvaon Nalla.

Materials and Methods
The normal and ulcerated Clarias batrachus 

(Fig.1) were collected from Suvaon Nalla, Balrampur and
kept separately in plastic aquaria. Mildly affected fish
had slightly haemorrhagic areas with surface erosion of
the skin but severely affected fish had hemorrhagic
necrotic muscular lesions on the body. Blood samples
for haematological and biochemical analyses were taken



TABLE 1: Changes in haematological and biochemical parameters of Clarias batrachus affected with
                 cutaneous ulcerations

Blood              Normal fishes                           Ulcerated fishes Deviations t-test
Parameters (%)

Range Mean ± SD Range Mean ± SD

RBC count 1.30-1.41 1.38 ± 0.18 0.60 – 0.72 0.68 ± 0.02 -50.72% 28.15**
(×106/mm3)

TLC count 9.13 – 10.42 10.28 ± 0.09 13.12 – 15.01 14.15 ± 0.42 + 37.64% 18.12**
(×103/mm3)

Haemoglobin % 8.92 – 10.40 9.80 ± 0.73 5.75 – 7.0 6.75 ± 0.32 - 31.12% 14.18**

Haematocrit 23.0 – 26.5 25.0 ± 0.23 20.18 – 23.14 22.0 ± 0.18 -12.0% 13.25**
(PCV)%

MCV (μmm3) 150.2 – 162.3 158.4 ± 48.7 130.4 – 150.8 138.4 ± 12.5 -12.62% 8.18*

MCHC% 22.2 – 26.4 24.5 ± 6.2 20.8 – 23.4 22.4 ± 1.3 -8.57 % 7.25*

MCH (pg) 9.0 - 9.92 9.6 ± 2.8 7.90 – 8.50 8.30 ± 0.12 - 13.54% 8.14*

ESR (mm/hr) 1.50 - 1.62 1.58 ± 0.18 1.70 - 1.82 1.78 ± 0.11 +12.65% 11.18**

Clotting time 120.0 – 124.0 122.0 ± 0.17 124.0 – 126.0 125.0 ± 0.12 + 2.45% 1.11
(second)

Lymphocytes % 85.0 – 92.0 88.0 ± 2.28 70.0 – 73.5 72.0 ± 4.80 - 20.45% 13.25**

Monocytes % 2.75 – 3.15 3.00 ± 2.11 5.8 – 6.8 6.6 ± 1.76 + 120.00 % 18.25**

Eosinophils % 2.80 – 3.20 3.0 ± 1.80 1.80 – 2.14 2.4 ± 1.80 - 20% 12.75 **

Neutrophils % 5.58 – 6.32 6.00 ± 0.48 18.12 – 21.4 20.00 ± 1.98 + 233% 35.12**

Bilirubin 0.52 – 0.59 0.57 ± 0.31 0.48 – 0.55 0.51 ± 0.29 - 10.52% 8.14**

Blood Sugar 35.45 – 44.12 39.03 ± 0.28 40.12 – 46.12 44.70 ± 0.21 + 17.08% 11.14**
 (mg/ml)

SGOT (unit/gm) 63.12 – 66.18 65.08 ± 0.41 66.1 – 70.08 68.03 ± 0.05 + 4.53% 2.14

SGPT (unit/gm) 31.12 – 33.71 32.38 ± 0.41 34.14 – 38.18 36.11 ± 0.21 + 11.51% 9.32**

* = significant (P < 0.05);** = significant (P < 0.01)
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from the caudal vein and collected in a heparinized tube
and then stored in polyethene cool bags until analysed.

The haematological and biochemical parameters
of both ulcerated and healthy Clarias batrachus were
determined7. The mean and standard deviation of
various haematological and biochemical parameters
were calculated with the help of standard formula4

between experimental fishes and their respective control
one P<0.01 and P<0.05.

Results
In the present study, total 16 apparently healthy

fishes and 18 diseased Clarias batrachus were sampled.
Statistical analysis showed that the haematological and
biochemical profile of healthy fish was significantly
different from those of the ulcerated fishes. 

Comparisons of haematological parameters of
normal/ healthy and ulcerated fishes are presented in
(Table-1). The values of RBC count, Hb, PCV, MCV,
MCH and MCHC were 1.38 × 106/mm3, 9.8%, 25.0%,
158.4 μm3, 9.6 pg and 24.5%, in normal fishes but
0.68×106/mm3, 6.75%, 22.0%, 138.4μmm3, 8.30pg and
22.4% in ulcerated fishes, respectively. 

The results showed that the primary erythrocytes
indices, namely, the mean RBC counts, haematocrit
levels and haemoglobin concentrations, were
significantly low (P < 0.01) in ulcerated fishes than in
the healthy/normal fish. However, derived erythrocyte
indices, namely, the MCV, MCH and MCHC of ulcerated
fishes were also significantly decreased (P < 0.05) from
those of healthy/normal fishes. The ESR, clotting time
and leucocyte count were 1.58 mm/hr, 122.0 seconds
and 10.28 × 103/mm3 in normal fishes whereas 1.78
mm/hr, 125.0 seconds and 14.15 × 103/mm3 in
ulcerated fishes. The ESR (P < 0.01), clotting time and
total leucocyte count (P < 0.01) of ulcerated fishes were
significantly higher than in the healthy normal fishes,
changes in the distribution of individual leucocytes i.e.
in DLC in the ulcerated fishes were detected. There was
a significant increase in the percentage of neutrophils
(233%; P < 0.5) and monocytes (120.0%; P < 0.05) when
compared with the healthy or normal fish. The
percentage of lymphocytes (20.45%; P < 0.01), and
eosinophils (20.00%; P < 0.01) present in the blood of
ulcerated fishes were found to be lower than in healthy/
normal fishes. 

Comparison of biochemical parameters of normal/
healthy and ulcerated Clarias batrachus are presented
(Table-1). The concentration of bilirubin, blood glucose
level, Serum Glutamic Oxaloacetate Transaminase
(SGOT) and Serum Glutamic Pyruvate Transaminase
(SGPT) levels were 0.57 mg/ml, 39.03 mg/ml, 60.08 unit/

g and 32.38unit/g in normal Clarias batrachus but 0.51
mg/ml, 44.70 mg/ml, 68.03 unit/g and36.11 unit/g in
ulcerated fishes respectively. 

Thus the bilirubin was significantly decreased
(10.52%; P < 0.01) in ulcerated fishes. The concentration
of Blood Sugar (17.08%), SGOT (4.53%) and SGPT
(11.51%) were significantly increased in ulcerated fishes
in comparison to healthy ones.

Discussion
The result of the present investigation indicates

that cutaneous ulcerations in Clarias batrachus have
produced alterations in the haematological and
biochemical parameters. The results showed that
haemorrhagic necrotic skin lesions in diseased fishes
significantly reduced the primary erythrocytic indices,
namely, total erythrocyte count, haematocrit and
haemoglobin concentration, leading to anaemia.
Anaemia could be attributed to increasing destruction
or loss of erythrocytes and/or suppression of
erythropoiesis. It may be due to haemodilution caused
by disturbed osmoregulation. The significant reduction
in RBCs count, Hb value and PCV in severely
affected Clarias batrachus is consistent with the previous
report on endoparasite-infected Clarias garipienus18 and
various parasites infested Bagrids14. If the erythrocyte
destruction rate is increased without suppression of
erythropoiesis, it may affect the proportion of immature
and smaller erythrocytes. This should be reflected by a
decline in the derived erythrocytes indices, MCV, MCH
and MCHC because younger and immature cells are
smaller and contain less haemoglobin. Thus significant
reduction in derived erythrocytic indices of ulcerated
fishes in the present study proved that reductions in the
primary erythrocytes indices in ulcerated fishes is due
to an increased proportion of immature erythrocytes.
Another reason for the anaemic condition may be
haemodilution which seems to be brought about by the
loss of body fluids from advanced haemorrhagic/necrotic
lesions in severely affected fish. However, suppression
of erythropoiesis in the severely affected fish can not be
ruled out. The decreased oxygen-carrying capacity of
the blood due to anaemic conditions may be a
contributing factor in producing mortalities observed
in Clarias batrachus with severe ulcerated lesions.
Anaemia also observed in severely affected Clarias
batrachus is in accordance with the previous report on
epizootic ulcerative syndrome affected, snake-headed
fish, Ophiocephlus striatus22, Asian cichlid fish, Etroplus
suratensis16, Cutaneous ulcerated catfish, Clarias
batrachus23,  Myxosporean parasite, Myxobolus infected
major carp, Cirrhinus mrigala1,  Epizootic Ulcerative
Syndrome infected Channa striatus17 and also in various
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parasites infested Bagrids, Bagrus bayad and Bagrus
docmak 14.

 Total leucocyte counts of the ulcerated Clarias
batrachus indicate leucocytosis (i.e. increase in TLC).
The percentage distribution of different types of
leucocytes (i.e. DLC) in ulcerated fishes showed
significant changes from the normal distribution pattern.
The percentage of neutrophils and monocytes was found

to have increased significantly along with a marginal
decrease in the percentage of lymphocytes and
eosinophils. The elevation of TLC in fish is due to a
defense mechanism against parasitic infection1,12,18. In
fishes, neutrophils may be involved in the cellular
immune response and lymphocytes have been regarded
as immunocompetent cells involved in humoral immune
responses10. Numerous reports have described

Fig. 1 : Clarias batrachus with cutaneous ulcerations
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neutrophil migrations to injury sites, such as those
resulting from bacterial infection, parasitic infection and
mechanical injury in fishes16. Neutrophils have also been
observed to be capable of phagocytic activity11. The
increased percentage of neutrophils in the circulating
blood of Clarias batrachus with severe ulcerated lesions
may be related to their cellular immune function as a
response to the local inflammation and increasing
damage to the tissues of these fishes. The marginal
decrease in lymphocytes in ulcerated fishes may be
associated with decreased humoral immune response
in fish. 

Bilirubin is one of the bile pigments released from
the liver. It is an excretory catabolic product of
haemoglobin and is excreted out in the urine. A decrease
in the amount of bilirubin in ulcerated fishes points to a
possible hepatodysfunction i.e. malfunction of the liver
which causes less secretion of bilirubin into the blood
and leads to hypobilirubinemia. Hypobilirubinemia was
reported in several fishes inhabiting naturally as well as
experimentally stressed fishes1, 2, 5, 21.

The increase in blood sugar level in
ulcerated Clarias batrachus may be due to an increase
in the breakdown of liver glycogen or due to decreased
synthesis of glycogen from glucose. Hyperglycemic
conditions in naturally as well as experimentally stressed
fishes may be due to impairment in the hormone level in
the blood involved in carbohydrate metabolism2,5,8,20,21.
Inhibition of cholinesterase in the adrenal medulla which
stimulates the breakdown of glycogen to glucose and
increases corticosteroid level which also increases the
blood glucose level in experimentally stressed fishes

causes hyperglycemia3,6. Thus hyperglycemia in
ulcerated Clarias batrachus seems to be due to reduced
insulin secretion, increased corticosteroid and also
stimulation of gluconeogenesis. It is due to the
metabolization of glycogen deposits in the liver to the
site of their active metabolism for the liberation of energy. 

The elevated levels of serum transaminases
(SGOT and SGPT), which are markers of liver functions,
were observed in ulcerated Clarias batrachus. This
increased level of serum transaminases is related to
disruption of normal metabolism which is due to
extensive alterations in the liver cells and indicates liver
damage.

Thus, it is clear from the above discussion that
ulcer caused by bacteria and environmental stress exert
their effect directly or indirectly on fish health by releasing
toxicants at the basic level of the organisms by reacting
with enzymes or metabolites in enzymatic
reaction or by hormonal disorders or by binding and
interaction with the membrane structures or other
functional component of the cells. It is further
speculated that mechanical damage caused by
environmental stress, bacteria and other pathogens to
the host’s skin may also lead to side-tracking of iron to
affected tissues which are otherwise responsible for
erythropoiesis. An increased number of leucocytes may
be associated with the defense mechanism and
immunological responses against cutaneous
ulceration. So, it can be concluded that cutaneous ulcers
influence the health status of fish which was reflected
by alterations in the haematological and biochemical
parameters of fish.
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