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The freshwater fish Labeo rohita is found in Asian countries and around the world. Cyanazine
herbicide produce extensive threat to freshwater fishes and used to controlannual grasses and
broadleaf weeds. Subsequently, freshwater ecosystem was facing potential risk due to
extensive application of this herbicide. Objective: To find the toxic effects of cyanazine on
hematological parameters of Labeo rohita. Methods: For this purpose, fish was divided into four
groups. Ten fish were introduced into each group. The group 1was taken as control group. The
group2, 3and 4 were treated groups and exposed to different concentration of cyanazine 3ugL™,
BugL”and 8ugl 'respectively. Results: The current study showed that WBC, RBC, HGB and HCT
increased while the MCV, MCH, MCHC and PLT decreased significantly. Conclusions:
Hematological parameters of L. rohita were significantly affected by exposure to Cyanazine.
These alterations indicate that Cyanazine can potentially disrupt the fish's hematological
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balance, which could have implications forits overall health.

INTRODUCTION

Aquaculture has developed quickly in recent years and
todayitdelivers major portion of foodin the form of fishand
shellfish. Aquaculture is the fundamental practices for
getting more food from oceans [1]. The freshwater (L.
rohita) is often known as Rohu and is found in Asian
countries and around the world. It is a vegetarian column
feeder and is a tropical and temperate fish that breeds in
running water between June and July, and is used as a
model fish/type specimen of bony fish due to its
widespread eating [ 2]. Herbicides are frequently
employed in agriculture to improve crop quality, but when
they are discharged into the environment, they cause
serious environmental concerns [3]. The problem in

developing countries is more serious than in developed
countries. Cyanazine is a harmful toxin and dangerous
compound Cyanide toxicity, such as skin and eye irritation,
has been found in several animals. This pesticide
penetrates aquatic habitats mostly by runoff and it is
hazardous to fish, and several aquatic invertebrates [4].
Pesticide pollution of water, whether direct orindirect, can
result in fish fatalities, decreased fish production or high
levels of undesired chemicals in fish tissue, all of which
damage human[5]. Pesticides enter the different organs of
fish; they can cause damage to certain physiological and
When biochemical processes [6]. Herbicides are water
soluble, mobile and they can be absorbed into the soil. It
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can also harm human health since herbicide contaminated
water is taken as drinking water [7]. The possibility for
herbicides to reach water systems varies greatly. Some
herbicides are sufficiently water soluble to dissolve in
rainwater or irrigation water. Their final destination is
largely determined by the circumstances in which they are
used. Both the soil and the herbicide have physical and
chemical qualities that influence the extent to which each
of these occurrences happens (Ahmed et al., 2021).
Bioassay methods, which are critical in the field of
ecotoxicology, can determine the toxicity of any chemical.
Fisher have model system as they have quick Behavioural
response. Fish exhibit in contaminated water, blood
measurements are critical for determining the functional
and structural condition [8]. Because the blood in fish gills
comes into close contact with the water medium, any
changesin the aquatic environment can be detectedin the
circulatory system. As a result, fish blood has been widely
employed as a possible indicator of physiological changes
in fisheries in toxicological and environmental monitoring
[9]. Pollutants cause fish to modify their hematopoietic
properties rather quickly[10]. Blood parametersin fish are
controlled by size, age, reproductive stage, health, sexand
external factors such as water temperature, seasonal
dynamic, environmental quality, stressand diet. Changesin
hematological parameters indicate a fish's physiological
reaction to environmental stress. The aims and objective
of this study was to determine the effect of different sub-
lethal concentration of cyanazine on blood parameters of
fish. By calculating hematological parameters, the harmful
effect of triclosan on the freshwater fish Labeo rohita was
assessed in the current study. For 15 days, fish were
exposed to a sub-lethal dose (0.09 mg/L). When compared
to the control group, the TCS-exposed fish showed a
significant (p<0.05) decrease in (Hb) content, (RBC), (HCT)
and (MCV) which suggests that TCS has an adverse effect
on erythropoitic tissues by causing RBC cells to shrink and
making erythrocytes more brittle and porous. The findings
revealed that the creation of inclusion complexes could
improve the use of cyanazine in agricultural output while
lowering environmental risk [11]. Rohu (Labeo rohita) was
given three sub-lethal amounts of CYP (0.50, 1.00, and 1.5
ppb) for a total of 96 hours. The effects of CYP on fish
haematological were well-defined, with a substantial
increase (p<0.05). These findings support the hypothesis
that indiscriminate use of CYP raised WBCs, platelets, and
blood glucose levels while decreasing RBCs, Hb, HCT, MCV,
MCH,and MCHC[12].

METHODS

Live samples of L. rohita were collected from fish seed
hatchery Manawa Lahore and shifted to laboratory of The
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University of Lahore in polyethylene oxygen filled bag. The
fish were initially acclimatized under laboratory conditions
for one week in glass aquaria with proper oxygen system
through aerators. During acclimatization protein-based
diet was provided to fish twice a day. After acclimatization
period 40 fish were divided into four groups. Each group
contains 10 fish, group 1 was the control group while other
three groups (2, 3 and 4) were treated group commonly
named as T1, T2 and T3 respectively. A stock solution of
cyanazine was prepared by dissolving Tmg of cyanazine.
Then stock solution was stored in the cell line bottle for
further use. After dose preparation, the fish groups were
exposed to different doses of cyanazine. Control group fish
were kept in simple tap water with proper feed. While T1
group was treated with 3ugL-1. T2 group was treated with
6uglL-1. T3 group was treated with 8ugL-1. A Chronic
toxicity test 28 days. During conducted in triplicates in
glass aquaria with 70% of clean water and fish were
introduced in it. Fish were exposed to different
concentration of cyanazine for the whole trial period,
water, temperature, pH and dissolved oxygen was
maintained. Fish behavioral changes having no breathing
signs was picked up from aquarium immediately with the
help of fry net. After the exposure to cyanazine fish were
anesthetized, and blood sample were collected. CBC test
was performed by using automatic hematological analyzer
by following the standard procedures for the determination
of WBC, RBC, HGB, HCT, MCV, MCH, MCHC, PLT. A statistical
analysis was applied to blood sample data to compare
means for their statistical significance and to check
variable.

RESULTS

Hematological parameters among the biological
alterations that are thought to be possible biomarkers of
chemical agent exposure since the latter can cause an
increase or reduction in the various hematological
components. The changes due to exposure of cyanazine in
blood parametersof L. rohitaareshownintable 1.

Table 1: Changesin the hematological parameters of Labeo rohita
exposedtosub-lethal concentration of Cyanazine(Herbicide)

Blood Exposure periods

Parameters| control | 7days R

RBC 106/ul | 1.95+(0.001) | 1.704(0.13) | 1.25+(0.81) |1.34+(0.70) | 2.3+(0.22)
t-value 1.614 0.946 0.151 2.258 1.40
%age change 0 0.08 0.47 0.40 0.12
+ + + + +
wectosl | Gody | Gossr | wes | ooim | (1059
t-value 3.080 2.928 0.429 1.733 0.176
%age change 0 0.49 23.75 58.38 6.08
HGB g/l 8.30+(0.001) | 8.12+(0.55) | 8.27+(3.32) | 5.23+(1.57) | 9.62+(0.74)
t-value 0.281 0.074 1.431 4.737 1.539
%age change 0 0.32 1.92 0.91 0.43
HCT (%) [26.00+(0.001)[23.33+(1.15)|29.09+(20.78)10.14+(5.47)| 27.68+(9.34)
t-value 2.00 0.479 1.527 2.805 0.156
%age change 0 0.67 11.10 3.16 5.39
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In control group, the RBCs, WBCs, HGB and HCT are in
normal range. While in the start of experiment when fish
exposed to different doses of cyanazine, hematological
study revealed that RBCs, WBCs decreased and then
gradually increased after 14 days. At the end of experiment,
the RBCs, WBCs reached at its maximum numbers when
comparedwith control group.
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Figure 1: Dosage effect on RBC at different exposure time
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Figure 2: Dosage effect on HGB at different exposure time

In control group, the PLT, MCHC, MCH and MCV are in
normal range. Inthe start of experiment when fish exposed
to 3ug/L of cyanazine, hematological study revealed that
PLT, MCHC, MCH and MCV decreased and then gradually
increased after 14 days. When fish exposed to 8ug/L of
cyanazine, study revealed that PLT, MCHC, MCH and MCV
increasedthendecreased gradually after 14 days(Table 2)

DOI: https://doi.org/10.54393/mjz.v4i02.71

Table 2: Changesinthe hematological parameters of Labeorohita
incontrolandtreated group

Exposure periods

Blood

MCV (f/1) 133.30+ 128.39+ 101.89+ 79.81+ 119.31+
(0.001) (3.25) (23.91) (28.14) (26.83)
t-value 1.307 1.902 1.035 1.760 0.452
%age change 0 1.88 13.81 16.25 15.49
MH (pg) 42.60+ 46.80+ 58.58+ 47.88+ 40.14+
(0.001) (7.56) (26.36) (27.34) (1.61)
t-value 0.481 0.744 0.488 0.489 1.320
%age change 0 4.37 15.22 15.79 0.93
ocon | 355 | B% | G0n | G | G
t-value 0.503 1.072 0.476 0.502 0.202
%age change 0 5.04 14.09 17.44 3.69
PLT10%ul |36.00+(0.001)[33.55+(2.91)[49.89+ (30.36)[35.11+ (4.22) [16.66+ (10.40)
t-value 0.727 0.927 0.835 2.847 1.610
%age change 0 1.68 17.53 2.44 6.00

DISCUSSION

In the present study, no hematological changes were
observed in the control group. RBC, WBC, HGB and HCT
values suddenly decreased till 14 days and then gradually
increased at the end of experiment. While MCH, MCHC and
PLT decreased in number in first week and then increased
till 14 days and then again decreased at the end of
experiment. MCV increased after 7 days and then gradually
decrease till 21 days and then increased. In the present
study, Cirrhinus mrigala treated with glyphosate showed
many of these hematological alterations. The
hematological parameters of control group show the
normal values. The treated group showed that the WBC
increased while the other parameters like MCV, MCH and
PCV decreased [13]. The same results were shown in the
Cyprinus carpio when treated with metribuzin. The RBCs
and HCT increased in number when exposed to metribuzin,
but other parameters were not changed significantly by any
concentration of chemical [14]. The hematological study
revealed that when Cyprinus carpio exposed to metribuzin
showed significant decreased in numbers of MCV, PCV,
WBC AND Hb. While no significant changes observed in
MCHC, MCH and RBC [15]. This study found a significant
decline in red blood cells, haemoglobin and hematocrit
when tilapia was exposed to sub-lethal levels of
pendimethalin. After exposure to pendimethalin, mean
corpuscular volume increased but mean corpuscular
haemoglobin concentrations fell [16]. In current study,
when P. hypophthalmus exposed to sub-lethal dose of
triclosan significant decrease in MCV, Hb and PCV was
recorded. While the MCHC, blood glucose level and TLC
were increased [17]. The current investigation was to
determine the toxicity of propanil on the haematological
parameters of juvenile Oreochromis niloticus. When
compared to the control, fish subjected to propanil showed
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significant alterations and dose-dependent reductions in
haemoglobin, pack cell volume and red blood cell values.
Compared to the control, fish exposed to propanil had a
progressive rise in their white blood cell count and
leukocyte differentials (neutrophils and lymphocytes)[18].
By calculating haematological parameters, the harmful
effect of triclosan on the freshwater fish Labeo rohita was
assessed in the current study. When compared to the
control group, the TCS-exposed fish showed a significant
(p<0.05) decrease in haemoglobin (Hb) content,
erythrocyte count (RBC), hemocrit (HCT) and mean
corpuscular volume (MCV). While a substantial rise in
leukocyte count (WBC), mean cell haemoglobin (MCH) and
mean corpuscular haemoglobin concentration (MCHC)
suggests direct or indirect reactions of structural damage
in RBC membranes leading to hemolysis [19]. The current
investigation clarified the possible hazardous effects of
fenitrothion on the blood biomarkers of the catfish
(Heteropneustes fossilis). Blood glucose and white blood
cell levels dramatically rose with rising fenitrothion
concentrations, whereas haemoglobin, red blood cell and
packed cell volume sharply dropped. However, throughout
the exordial period, the mean corpuscular volume and
mean corpuscular haemoglobin did not alter appreciably,
while modifications were seen afterwards [20]. This
investigation explored the haematological parameters of
the freshwater fish Labeo rohita were affected by
chlorpyrifos. Hematological markers such as total
erythrocyte count(TEC), haemoglobin(Hb)and packed cell
volume (PCV)declined over the study period, whereas total
leukocyte count(TLC)rose[21]. Imidacloprid-exposed fish
had considerably lower haemoglobin, RBC, PCV, MCV, and
platelet levels, indicating severe anaemia. Insecticide
treatments resulted in hyperglycemia, hypercalcemia, and
hypoprotonemia, indicating a high energy demand by the
fish to counteract the toxicant's effect [22]. In this
experiment, Rohu (Labeo rohita) was given sub-lethal
amount of CYP. The effects of CYP on fish haematological
were well-defined, with a substantial increase (p<0.05).
These findings support the hypothesis that indiscriminate
use of CYP raised WBCs, platelets, and blood glucose levels
while decreasing RBCs, Hb, HCT, MCV, MCH, and MCHC[23].
The goal of the current study was to evaluate the
haematological alterations in major carp (Catla catla)
subjected to various amounts of copper(Cu)and cadmium
(Cd). Resultsdemonstrated that total white blood cell count
and neutrophil population dramatically increased in
experimental groups when compared to the control group,
red blood cells (RBCs), haemoglobin (Hb), hematocrit (Hct),
lymphocyte, and monocyte declined significantly[24]. The
effects different chlorpyrifos concentrations on the
haematological parameters of Oreochromis mossambicus

DOI: https://doi.org/10.54383/mjz.v4i02.71

were investigated. RBCs, Hb, and HCT all decreased
significantly (p< 0.05) in all treatment groups compared to
the control group, indicating anaemia, whereas WBCs and
platelet counts increased significantly (p< 0.05) in all
treated groups[25].

CONCLUSIONS

Hematological parameters of L. rohita were significantly
affected by exposure to Cyanazine. These alterations
indicate that Cyanazine can potentially disrupt the fish's
hematological balance, which could have implications for
its overall health. However, further research is needed to
elucidate the precise mechanisms and long-term
consequences of these hematological changes.
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