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ABSTRACT

The most crucial diagnostic method for toxicological investigations of contaminants is the analysis of haematological
parameters. The effects of different contaminants in the aquatic environment cause a variety of physiological and metabolic
changes in fish. So, this study attempts to study the effect on blood parameters of fresh water catfish Clarias batrachus that are
exposed to lambda-cyhalothrin. Enumeration of red blood cells and white blood cells were done. Haemoglobin levels were
estimated. Fishes exposed to the higher sub-lethal concentration showed a significant decrease (P<0.05) of 29.94% of total
erythrocytes after 45 days of exposure to lambda-cyhalothrin. On comparison with the control group of fishes, haemoglobin

content of the pyrethroid-exposed fishes of both groups showed a significant decline (P<0.05) on the 15th, 30th and 45th day of
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exposure. The total leucocyte count of the fishes exposed to the higher and lower sub-lethal concentration of the pyrethroid also
Published on: showed a significant decline (P < 0.05) in comparison to the leucocyte count of the control group of fishes.
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INTRODUCTION

Haematology is an important diagnostic tool in toxicological
studies of pollutants (Thakur and Bias, 2000). It aids in the
investigation of physiological and metabolic alterations in fish
caused by pollutants of the aquatic environment. Blood is a
major route for absorption of environmental mirror changes in
metabolism and biochemical processes of organisms resulting
from the effect of various pollutants (Saxena and Sharma, 1979:
Thakur and Bais, 2000). Monitoring of blood parameters, both
cellular and non-cellular may have considerable diagnostic value
in assessing early warning signs of pesticide-poisoning (Pant et
al., 1987).

Changes in haematocrit (% packed erythrocytes), blood
haemoglobin  concentrations and other haematological
parameters of the blood tissue are widely reported as indicators
of stress in fish (Thomas et al., 1980; Goss and Wood, 1988).
While some pollutant stressors are reported to increase
haematocrit and blood haemoglobin concentrations (Fletcher,
1975) others have reported a decreased haematocrit and blood
haemoglobin concentrations or no significant changes in these
parameters (Haux et al., 1985).

Lambda-cyhalothrin, synthetic pyrethroid highly toxic to fishes
and aquatic invertebrates. However, little is known about the
toxicity of sediment associated pyrethroid residues to aquatic
organisms despite the agricultural use of these compounds for
more than two decades. So, this study aims to evaluate the

toxicity level of lambda-cyhalothrin on haematological
parameters of fresh water catfish Clarias batrachus.

MATERIALS AND METHODS:

Acquisition of Lambda-cyhalothrin, Synthetic pyrethroid;
collection, grouping, and maintaining the fresh water female
catfish, Clarias batrachus for analysis was followed by the
method (Gulati et al., 2025)

Enumeration of Red Blood Corpuscles and White Blood Cells:
The total erythrocyte and white blood cell count was determined
by the method of Rusia and Sood (1992). The total number of
RBC found in 5 groups of 16 squares is multiplied by 10,000 to
give the number of cells in millions/mm?3 of blood. Total number
of WBC in 4 squares is multiplied by a factor of 2,500 to give the
count thousands/mm? of blood.

Estimation of Haemoglobin:

Haemoglobin was estimated by cyanmethemoglobin method of
Drabkin (1946). The blood haemoglobin levels were expressed as
g/dL.

The packed cell volume (PCV) was determined following the
standard procedures of Schalm et al. (1975).

RESULTS:

The changes in the haematological parameters of the pyrethroid-
exposed fishes are tabulated (Table 1a & 1b).

The total erythrocyte count of the fishes exposed to the lower
sub-lethal concentration of the pyrethroid showed no significant
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variation in comparison to the erythrocyte count of the control
group of fishes. However, the fishes exposed to the higher sub-
lethal concentration showed a significant decrease (P<0.05) of
29.94% after 45 days of exposure to lambda-cyhalothrin in the
higher sub-lethal concentration.

In comparison to the control group of fishes, the haemoglobin
content of the pyrethroid-exposed fishes of both groups showed
a significant decline (P<0.05) on the 15th, 30th and 45th day of
exposure. While the fishes exposed to the higher sub-lethal
concentration showed an overall decline of 33.88% in the
haemoglobin content, the fishes exposed to the lower sub-lethal
concentration showed a decline of 29.13%. A comparison of the
haemoglobin content of the pyrethroid-exposed fishes at
different durations of exposure showed significant variation
(P<0.05) in both groups of pyrethroid-exposed fishes. A similar
trend was also witnessed in the packed cell volume (PCV) of the
experimental fishes exposed to the two different concentrations
of the Pyrethroid. In comparison to the control group, a gradual
and significant decline (P<0.05) was witnessed in the PCV of both
the groups of experimental fishes on the 15th day of exposure
which was followed by a significant increase (P<0.05). However,
even after 45 days of exposure the PCV values still remained
below the control levels.

The total leucocyte count of the fishes exposed to the higher and
lower sub-lethal concentration of the pyrethroid also showed a
significant decline (P < 0.05) in comparison to the leucocyte
count of the control group of fishes. The decline in the leucocyte
count was witnessed on the 15%, 30™ and 45" comparison of the
leucocyte count at different durations of exposure did not day
show any significant variation in the leucocyte count on the
different days of exposure in fishes exposed to the higher sub-
lethal concentration, while in the group of fishes exposed to the
lower sub-lethal concentration, a significant variation (P < 0.05)
was witnessed between the leucocyte count of the fishes on the
30%" and 45* day of exposure.

DISCUSSION

In the present study, the fishes exposed to higher sub-lethal
concentrations of the pyrethroid showed a progressive reduction
in the blood RBC count when compared to the animals eared in
fresh water. However, the fishes exposed to the lower sub-lethal
concentration showed no significant variation in the total
erythrocyte count.

In the present study, a significant decline was witnessed in the
haemoglobin content of the plasma throughout the period of
exposure to lambda-cyhalothrin in both groups of experimental
fishes. The decline in the ABC count and haemoglobin content
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Table 1a: Effect of lambda-cyhalothrin at higher sub-lethal concentration (5.768 ppm) on haematological parameters (Total Erythrocyte Count
(TEC), Haemoglobin concentration (Hb), Packed Cell Volume (PCYV), Total Leucocyte Count (TLC)) of Clarias batrachus

IExperimental Days IRecovery
IF P
Parameter Value Value Control
15 30 45
TEC " b 2.703P 2.580° + 1.8482 +
(millions/m 11.496 2'000 éggg * K 0.252 0.260 0.298 2.0882 £ 0.269
m? blood) ’ (+2.46) (-2.19) (-29.94)
10.115¢
8.627° + 7.638* +
E3 d
Hb (g/dl) 217.95 0.000 11.552 = 0.240 0.229 0.253 9.743¢+0.237
i = 0.275 : (-25.32) (-33.88)
12.43) e e
33.2082
36.838° 38.315¢
3 d
PCV (%) 497.77 0-000 39633 0343 0,193 0,297 39.170¢ + 0.292
* H0.276 (- (-7.05) (-332)
16.21) ’ ’
TLC " . 0.632? 0.567* =+ 0.258* =+
(Thousands/ 40.76 2'000 éiég * K 0.156 0.203 0.085 1.240°+0.281
mm? blood) ’ (-5.23) (-68.81) (-85.80)
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Table 1b: Effect of lambda-cyhalothrin at lower sub-lethal concentration (2.884 ppm) on haematological parameters (Total Erythrocyte
Count (TEC), Haemoglobin concentration (Hb), Packed Cell Volume (PCV), Total Leucocyte Count (TLC)) of Clarias batrachus

Experimental Days Recovery
Param F Value P Value IControl
eter

15 30 45
TEC
(millio b 703 s 2.685% 2.577° & 2.460° +
ns/mm 0.86 0.50 M 028 0.303 (- 0.258 0.197 2.547° + 0.284
s : 0.66) (-4.66) (-8.99)
blood)

§ 10.523¢ =+ 9.553%  + 8.437° +

'("t; dl) 132.813 0.000** (1)12'225 * 0.232 (- 0.222 0.259 10.212° + 0.380
g : 11.60) (-19.75) (-29.13)

35.545% & 37.758> 38.710¢ =

d
:f,f)" 196.12 0.000* (3)93'3?2 £ 270 (- .22 0.277 39.118% £ 0.319
° : 10.19) (-4.60) (-2.20)

TLC
(Thous 1.892¢ 4 1.022° & 0.597%  + 0.3822 +
ands/ 48.19 0.000** 0296 0.256 (- 0.098 0.113 1.307° + 0.217
mms3 : 145.98) (-68.44) (-79.80)
blood)
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