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Abstract

The current study was designed to evaluate the comparative effects of three selected chemicals
such as emamectin (insecticide), acetochlor (herbicide) and topsin-M (fungicide) on haematology,
biochemical profile and histopathology of grass carp (Ctenopharyngdon idella). A total of forty C. Idella
was collected from fish farm Hattian Kamra and transported to the Chemistry lab of Government Post
Graduate College Haripur in plastic bags containing dissolve oxygen. After acclimatization for a week
they were randomly segregated in four groups (EO, El, E2 and E3) and treated with 5ppb emamectin,
acetochlor and topsin-M respectively. After 96hrs of chemical treatment, blood and tissue samples were
collected from both control and treated groups for investigation of biochemical and histopathological
alterations. Obtained results exhibited significant alteration in haematological parameters i.e. total white
blood cells count, MCV, MCH and number of platelets significantly (p<0.05) increased while Red blood
cells count, hemoglobin, PCV and MCHC significantly (p<0.05) decreased in the experimental groups
El, E2 and E3 as compared to control group. Significant (p<0.05) changes were observed in biochemical
parameters i.e. increase in serum glucose, bilirubin, albumins, blood urea, uric acid, cholesterol, serum
calcium, phosphorous, sodium, potassium, serum lipase, CKP, LDH and CK MB, while significant
decrease in creatinine, triglycerides, HDL-cholesterol, serum iron, serum amylase, SGPT, alkalinity
and Phosphate was observed. The observed Histopathological changes in gills include epithelial
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lifting, destruction of cartilage core, curling, atrophy, loss and fusion of secondary gill lamellae.

In liver tissue, the observed variations were necrosis, pyknosis, lymphocytes infiltration, dissolution

of plasma membrane, blood congestion and vacuolation. In tissues of intestine, the alterations found

were goblet cell formation, rupturing of villi, necrosis and pyknosis. In heart tissues, histopathological

changes included blood congestion, necrosis, pyknosis and vacuolation. It could be concluded that

these selected chemicals have a strong tendency to bring variations in haematology, biochemical profile

and histopathology of Ctenopharyngdon idella.
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Introduction

Synthetic ~ pesticides are  frequently  used
in agricultural practices to promote the crop
production and high yield by eradicating, preventing,
repelling insects and pests [1]. But the constant use of
these agrochemicals affects the non-targeted species
and proved to be hazardous for the life of fish. Besides
this they also contaminate our environment. These
pesticides through surface run off reach to unbounded
areas like rivers, lake and ponds and change the physical
and chemical properties of water, hence the aquatic
organisms affected from this [2]. So, these pesticides
directly or indirectly affect fishes. Ultimately aquatic
environment get polluted by extensive use of pesticides.
Chemically, the major groups of pesticides that are
commonly used in fields include: Organochlorine,
carbamates, organophosphate, trizole, pyrethroids, and
nicotinoids [3]. According to their target use, pesticides
or agrochemicals are also categorized into various
classes of compounds including herbicides, insecticides,
fungicides, nematocides, mollucicides, rodenticides,
plant growth regulators and various other. Among these
categories there are three major classes of pesticides i.e.
insecticide, herbicide and fungicide [4].

Emamectin, a 16-membered macrocyclic lactone,
produced from the soil Streptomyces avermitilis
bacterium by the fermentation [5]. Acetochlor
is a member of class chloroacetinilides compound.
It is used in soya bean, corn, sorghum and peanuts to
provide them high organic content by the destruction
of grasses and large leaf weeds. The fungicide
Topsin-M is a systematic fungicide and member of the
benzimidazole group of fungicides that is absorbed by
the roots and leaves of treated plants [6].

Because of its well organized nervous,
osmoregulatory, immune and endocrine systems, fish
is highly recommend as experimental organism in
research [7]. Besides these attributes, fish also display
high sensitivity to oscillations that occur in their
outside environment, as compared to the invertebrates.
Fish also have a potential to bioaccumulate the toxic
elements in elevated concentration in contrast to
surrounding water. All these imputations of fish support
it to be used as bioindicator and suitable biomarker
eco-toxicology in contrast to other vertebrates
and invertebrates [8, 9]. The pesticides accumulation

in the important organs, including liver and muscles
may leads to organ dysfunction resulting in demise of
the fish. Similarly, efficiency of some enzyme
indispensable for metabolic purposes of fish may
be altered [10]. The histopathological investigations
on different tissues of fish are valuable tools for
toxicology studies and monitoring water pollutions.
The histopathological investigations can provide
information about the health and functionality of organs
in the animals like fish [11].

Farmers use pesticides on large scale to get desirable
yield in Pakistan [12]. The accumulation of these
pesticides into water bodies without proper checking
and monitoring may pose enormous toxic effects
on non-target species of animal including fish.
Afterwards, fish being commercially important and
vital part of the food chain, become inedible due to
the toxicity caused by pesticides. The current study
is to check the comparative effect of three selected
Agrochemicals i.e. emamectin, acetochlor and topsin-M
on hematology, biochemical profile and histopathology
of grass carp.

Materials and Methods
Procurement of Fish and Pesticides

A total of forty grass carp (C. idella) specimen,
each 7-8 inches in size was collected from fish Hattian
farm Kamra using hand net and were kept in plastic
bag containing oxygenated water and transported to the
Chemistry lab of Government Post Graduate College
Haripur for further experimental work. All the collected
fish were transported to laboratory within 4 hours
after catching, to reduce the stress on fish. After that
fish were allowed to adapt the laboratory conditions
for one week prior to experiment. Fish were kept in
aerated glass aquarium having capacity of 60-liter.
The aquaria were filled with tap water possessing
temperature 20-23°C, pH 7 and were fitted with oxygen
pump to maintain the oxygen level. Fish were fed daily
with 5% body weight with commercial food. Aquarium
water was changed on daily bases. 5 ppb stock solution
of emamectin, acetochlor and topsin-M were prepared
from chemical formulation. Four glass aquaria of
60 liter water capacity were filled up to 40-liter of tap
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water. Eight randomly selected fish were placed in each
aquarium. Selected fish were subjected to Sppb solution
of emamectin, acetochlor and topsin-M in three of
the aquaria labeled as El, E2 and E3 respectively. EO
served as control group. Water and chemical solutions
were changed daily during the entire period of
experimentation.

Physio-Chemical Parameters of Water

The physical and chemical parameters included
temperature (23£1.29°C), pH (7.4+£0.22), dissolved
oxygen (6.3+0.51 mg/ L), total alkalinity (131+4.90 mg/L),
chloride (12.6+2.2 mg/L), calcium hardness (43+1.53)
and conductivity (0.818+0.8 mS/cm) which were
measured by mercury bulb thermometer, digital pH
meter, DO meter, multi direct PC and mg/L and
conductivity meter respectively.

Behavioral Study

During 96 hrs of experimentation time, the behavior
including swimming, operculum movement, jumping,
feeding etc. of grass carp control and treated groups
which were exposed to three different chemicals
(emamectin, acetochlor and topsin-M) was keenly
observed at interval of 12 hours.

Hematology

Fish from each aquarium were removed, after 96hrs
of exposure and dipped in clove oil to anesthetize.
Blood was collected from the caudal fin using
expendable Syringe coated with heparin and was stored
in EDTA tubes in order to prevent them from clotting.
Collected blood samples were tested for determining
different parameters like red blood cells (RBCs)
count, white blood cells (WBCs) count, hemoglobin,
hematocrit, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) and platelets using
hematological analyzer and these parameters were
determined from all the experimental and control group
[13].

Biochemical Test

For testing biochemical profile, the blood sample
were transferred in clotting tubes in order to clot blood
samples at room temperature for 30 mins. From the
clotted samples, serum was removed by centrifugation
for 5 min at 3000rpm and then serum was frozen at
20°C. After that serum was analyzed for biochemical
parameters which include metabolites such as total
protein, serum glucose, total bilirubin, albumins, blood
urea, creatinine, uric acid, cholesterol, triglycerides and
HDL-Cholesterol. Also determined serum electrolytes
including Serum calcium, phosphorous, sodium,

potassium, iron and beside this some enzymes like
serum amylase, serum lipase, alkaline phosphatase,
alanine transaminase (ALT), creatine phosphokinase
(CKP), lactate dehydrogenase (LDH) and creatine
kinase muscle brain (CK MB) were found in bloodserum
[14].

Histopathology

For histopathological study, same fish which were
previously used in hematology and biochemical test,
were then dissected in order to expose the gills, liver,
heart and intestine and organs were placed in formalin
solution to prevent them from decaying. After fixation,
these organs were allowed to dehydrate in ascending
sequence of alcoholic grades in order to remove all
traces andthencleared in xylene and anchoredin paraffin
wax. After that the slices of about 4-5 mm thickness
was cut on a rotary microtome. Then staining was
performed using eosin and hematoxylin and scrutinized
under camera fitted microscope (OPTIKA B3) [15].

Statistical Analysis

Hematological and biochemical data was analyzed
using SPSS software. One-way ANOVA test was
applied for the comparison between all the experimental
groups. Variables were recounted as mean and standard
deviation. P<0.05 was set as a level of significance.

Results
Study of Fish Behavior

In all the three experimental groups, fish exposed
to different chemicals, showed abnormal behavior. Sign
of stress, jumping of fish from aquarium, loss of body
equilibrium, upward swimming in experimental groups
compared to control was noticed.

Hematology

Hematological result shows that Total white blood
cells count, MCV, MCH and number of platelets
increased in all the three experimental groups
exposed to selected chemicals (emamectin, acetochlor
and topsin-M) as compared to control as shown in
Table 1, while Red blood cells count, hemoglobin, PCV
and MCHC decreased in the experimental groups El,
E2 and E3 as compared to control group as shown in
Fig. 1.

Biochemical Profiling

The observed biochemical parameter significantly
increased or decreased in the experimental group
as compared to the control group. In metabolites,
serum glucose, bilirubin, albumins, blood urea,
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Table 1. Biochemical Parameters of Control and Experimental Groups.

Biochemical Parameters Control group (Ema];:rllec fin) ( Acef)zchlor) (Topl;:is;l-M)
Metabolites
Serum Protein (G/dl) 22.32+1.31 5.46+1.38 ™2 12.5+1.40 ™ 17.12+1.63 ™
Serum Glucose (mg/dl) 40.40+4.15 100.0+5.0 ™2 78.2+6.61 "2 56.8+4.14
Total Bilirubin (md/dl) 0.064+0.035 2.14+0.20 ™ 1.224+0.19 ™ 0.70+0.15 ™
Albumins (G/dl) 3.44+0.444 11.28+1.08 8.42+0.46 " 5.62+0.74 "
Blood urea (mg/dl) 0.90+0.339 8.02+0.55 * 5.48+0.71 " 2.94+0.87 ™A
Creatinine (mg/dl) 1.28+0.117 0.34+0.12 * 0.79+0.06 1.09+0.10%
Uric Acid (mg/dl) 0.86+0.27 5.40+0.50 * 3.40+0.44" 1.78+0.37 "4
Cholesterol (mg/dl) 73.40+6.42 129.4+6.06 ™2 107.4+6.58 "2 52.241.92 4
Triglycerides (mg/dl) 63.80+4.65 29.60+5.72 "2 43.8+4.65 ™ 54.0+4.0*
HDL- Cholesterol (mg/dl) 59.20+1.92 34.60+4.15 ™ 46.2+1.92 ™ 52.241.92 "
Electrolytes
Serum Calcium (mg/dl) 0.12+0.050 1.240.15 ™ 0.70+0.15 2 0.34+0.09 ™
Phosphorous (N-D) 2.52+0.349 12.4+1.55™ 7.68+1.53 4 4.26+0.55 ™
Sodium (mmol/1) 77.0£3.67 138.6+6.02 ™2 111.8+6.68 ™ 92.446.18 ™
Potassium (mmol/1) 2.96+0.45 12.4+£1.43 4 8.06+0.92 * 4.98+0.47 "2
Serum Iron (ug/dl) 51.34425.73 38.6+2.70 38.6+2.70 38.6+2.70
Enzymes
Serum Amylase (p/L) 6.0+£1.58 32.0+3.87 *A 19.6+3.64 "2 10.0+1.582
Serum Lipase (N-D) 2.52+0.349 12.0£1.58 7.50£1.11 4.16£0.61 ™2
SGPT (ALT) (U/L) 51.8+2.3874 29.242.58 "4 37.8+£1.92 " 46.0+1.58 ™
Alk. Phosphatase (U/L) 15.51.11 5.18+1.32 " 9.701.20 " 13.04+0.82 ™
CKP (U/l) 142.6+14.67 297.8+4.65 ™ 221.0£10.3 ™2 221.0£10.3 ™2
LDH (U/) 918.2+£22.7 516.8426.9 ™ 1022.6+17.4 ™ 1024.6+16.9 ™
CK MB (U/l) 256.4+29.7 433.4+29.5" 441.0+23.5 " 44244233 "

Mean+SD with symbol * shows significant difference (p<0.05) between control and experimental groups while symbol # shows
significant intergroup difference between the experimental groups.

uric acid and cholesterol

significantly  (p<0.05)

Histopathology

increased while creatinine, triglycerides and HDL-
cholesterol significantly (p<0.05) decreased in all the
experimental groups as compared to the control group.
In electrolytes, Serum calcium, phosphorous, sodium
and potassium significantly increased, whereas serum
iron significantly decreased in experimental groups as
compared to control group. Among enzymes, serum
amylase, lipase, CKP, LDH and CK MB significantly
increased while SGPT and Alk phosphate significantly
decreased in experimental group as compared to control
group as shown in Table 1.

Control Gills Tissue

Under microscope the gills tissue section of control
group of grass carp exhibited normal construction of
gill filaments, having central cartilaginous core and
thin epithelial covering of primary and secondary
gills lamella and thin lining of stratiform epithelium
containing chloride cell and mucous cells as shown in
Fig. 2 (Gl1, G2).



Comparative Effects of Selected Agrochemicals...

1683

450
=) 400 A
< 350 *
= 300
= 250 *
8 200 -
; 150
‘= 100
s .
= 50
0
Control E3 Topsin- E2
group M acetochlor emamectin
Diffent groups
20 C

—
&
*

Haemoglobin (g/dL)
[
1)

5
0
Control E3 Topsin- E2
group M acetochlor emamectin
Different groups
180 E
160
140
= 120
= *
< 100 *
o 80 )
= 60
40
20
0
Control E3 Topsin- E2
group M acetochlor emamectin
Different groups
50 G
_ 40 e
=
& 30
&
@ 20
=
10
0
Control E3 Topsin- E2

group M acetochlor emamectin
o }

Different groups

PCV (%)

Platelets (x10°/uL)
o N
w o o O
o & & & &
=

8
37 B
= 6
—
X5
?3 4
o= 3
82
- 1
= 0
Control E3 Topsin- E2
group M acetochlor emamectin
Different groups
40
35 a5 D
30
25
20 FEE
15 i
10 E
0 RENS
Control E3 Topsin- E2 E1l
group m acetochlor emamectin
Different groups
50 F *
40
= x *
&30
jont
Q20
=
10
O ¥
Control E3 Topsin- E2 El
group M acetochlor emamectin
Different groups
300
H *
250 T

Control E3 Topsin- E2 El
groups M acetochlor emamectin
Different groups

Fig 1. (A-H) Graphical description of the comparative effect of three selected chemicals (Emamectin, Acetochlor and topsin-M) and
comparison with control group on haematological parameters of fish.(*) shows significant difference(p<0.05) to each other.

Experimental Gills Tissue

Histopathological results of experimental gills
tissue revealed that, in experimental group 1 which
was exposed to 5 ppb emamectin solution showed
destruction of cartilage core, epithelial lifting, curling
and atrophy. In experimental group 2 which was
exposed to 5 ppb acetochlor solution, showed changes

in gills tissue i.e fusion, disruption and loss of secondary
gills lamellae along with epithelial lifting, destruction
of cartilage core, atrophy and curling. In experimental
group 3 which was exposed to 5 ppb topsin-M solution,
observed histopathological changes included fusion
and loss of secondary lamellae, epithelial lifting,
destruction of cartilage core, atrophy and curling
Fig. 2 (G3-G7).
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Fig 2. G1-G2 Fish gill tissues of control group. G3-G4 Fish gill tissue exposed to Emamectin solution. G5-G6 Fish gill tissue exposed to
Acetochlor solution. G7-G8 Fish gill tissue exposed to Topsin-M solution: Epithelial Lifting (EL), Destruction of Cartilage core (DC),
curling (C), atrophy (A), Loss of Secondary gills lamellae (LS), fusion of secondary gills lamellae (FS).

Liver Tissue from Control Group

Under microscope tissue section of liver of control
group grass carp showed normal structure of liver cells.
Hepatocyte is round in shape containing clear round
nucleus and nucleolus as shown in Fig. 3. (L1-L2).

Liver Tissue from Experimental Group

In experimental group 1, 5 ppb emamectin solution,
hepatocyte showed necrosis, pyknosis, lymphocytes
infiltration, dissolution of plasma membrane and
vacuolation. In experimental group 2 with 5 ppb
acetochlor solution, several histological changes
were noticed in hepatocytes i.e blood congestion,
dissolution of plasma membrane, necrosis, vacuolation
and pyknosis. In experimental group 3 with 5 ppb
topsin-M, hepatocyte showed blood congestion,
necrosis, vacuolation, dissolution of plasma membrane
and lymphocyte infiltration as shown in Fig. 3.
(L3-L8).

Intestinal Tissue from Control Group

Microscopic study of intestinal tissue showed that
there was no alteration occurred in the structure of villi
in control group. The intestinal villi consist of mucosal
epithelium, muscularis mucosa, lamina propria, stratum
compactum and serous membrane as shown in Fig 4.
(11-12).

Intestinal Tissue from Experimental Group

In experimental group 1, exposed to 5 ppb
emamectin solution, rupturing of villi, goblet cell
formation, necrosis and pyknosis was observed.
Histopathological changes observed in experimental
group 2 which was exposed to 5 ppb acetochlor
solution, were goblet cell formation, pyknosis and
necrosis. In experimental group 3, exposed to 5 ppb
topsin-M  solution, the histopathological changes
included rupturing of villi, goblet cell formation and
necrosisas shown in Fig 4. (13-18).
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L1

Fig. 3. L1-L2 Fish liver tissues of control group. L3-L4 Fish liver tissue exposed to Emamectin solution. L5-L6 Fish liver tissue exposed
to Acetochlor solution. L7-L8. Fish liver tissue exposed to Topsin-M solution: Necrosis (N), Pyknosis (P), Lymphocytes Infiltration (LI),
Dissolution of plasma membrane (DP), Blood Congestion (BC) and Vacuolation (V).

Heart Tissue from Control Group

Microscopic study of heart, revealed that no
alteration was observed in the heart tissues of control
group as shown in Fig. 5 (H1-H2).

Heart Tissue from Experimental Group

In experimental group 1, exposed to 5 ppb
emamectin solution, observed histopathological changes
included blood congestion, necrosis and pyknosis. In
experimental group 2 which was exposed to 5 ppb
acetochlor solution, observed changes were necrosis,
pyknosis, vacuolation and blood congestion and same
changes were observed in experimental group 3 which
was exposed to 5 ppb topsin-M solution except blood
congestion as shown in Fig 5. (H3-HS).

Discussion
The present study was carried out to find the

comparative effects of selected chemicals such as
emamectin, acetochlor and topsin-M on the hematology,

biochemical and histopathology of grass carp during
acute toxicity. It was 96 hrs experiment and no mortality
were observed throughout the experiment. Intoxication
of grass carp with 5 ppb concentration of emamectin,
acetochlor and topsin-M shows sign of stress on fish
like increased excitability, equilibrium loss and upward
swimming. Similar results was also reported by [13]
in Nile tilapia during chlorpyrifos intoxication and
[16] in Common Carp during endosulfan intoxication.
Hematological parameters are exceedingly important
for estimation of environmental pollutants exposed
to organisms and being used as important biomarker
[17]. Current study shows significant variations in
hematological parameters of all treated group like
increased in the count of white blood cells, MCV
value, MCH and number of platelets as compared to
the control group. While, certain parameters of blood
were found reduced in treated groups due to toxicants
such as Red blood cells count, hemoglobin, PCV and
MCHC as compared to control group. Higher variation
in the values of hematological parameters observed
in emamectin than in acetochlor and slight variations
observed in topsin-M. White blood cells play noteworthy
role in immunity and the changes with the exposure to
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Fig. 4. I1-12 Fish intestine tissues of control group. 13-14 Fish intestine tissue exposed to Emamectin solution. I5-16 Fish intestine tissue
exposed to Acetochlor solution. 17-I8 Fish intestine tissue exposed to Topsin-M solution:Globlet cell formation (G), Repturing of Villi

(RV), Necrosis (N) and Pyknosis (P).

any chemicals in WBC counts shows an attenuation
in nonspecific immunity of the fish. In current study
number of leukocytes significantly increased that may
be correlated with generalized immune response and a
protective response to our selected chemicals. In stress
condition, counts of leukocytes increases significantly
to subsist with stress condition and shield organism
[18]. Our results in which significantly increase in
numbers of white blood cells, MCV and MCH value fall
in line with the work of [19] on hematological variations
due to mixture of atrazine and metachlor exposure
on African catfish. One of the crucial component of
blood is thrombocyte which plays an important role in
blood clotting by absorbing different factors for blood
clotting and transport these factors to the area of injury
or hemorrhage [20]. Similar hematological alteration
was reported in Common Carp by [21] on exposure
to phenthoate for 96h. Our results are in agreement
with the work of [15], on acute toxicity of endosulfan
on grass carp, reported that the number of platelets
is significantly increases. [22] reported decreased in
Hb level and other blood components due to RBCs
inhibitions, retardation of haemosynthesis, RBCs
destruction in hematopoietic organs and osmoregulatory
dysfunction in on Catla catla exposed to sub lethal

concentration of deltamethrin. Akhtar and his workers
also reported decrease in RBC and hemoglobin in
Schizothorax plagiostomus after exposure to atrazine
[23]. MCH, MCHC, monocytes and lymphocytes while
significantly higher values of HCT and platelets are
observed. Hematological examination reported by [24]
showed a significant depletion in value of Hemoglobin,
Hematocrit, Red Blood Cells, and Mean Corpuscular
Hemoglobin  Concentration (MCHC).  Generally,
decrease in hemoglobin level, number of Red Blood
Cells and hematocrits might be due to destruction
of RBCs and erythroblastosis causing anemia [25].
Significant decrease (p<0.05) is reported in RBCs count
of Schizothorax esocinus after exposure to atrazine
[26].

We observed a significant variation in biochemical
parameters, in metabolites, significant increase in serum
glucose, total bilirubin, albumins, blood urea, uric
acid and cholesterol level in all experimental groups
were observed. While a significant decreased in value
of serum protein, creatinine, triglycerides and HDL-
cholesterol in all experimental groups (emamectin,
acetochlor and topsin-M) as compared to control group,
especially in emamectin group which show high toxicity
as compared to acetochlor and topsin-M. For the
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Fig. 5. HI-H2 Fish heart tissues of control group. H3-H4 Fish heart tissue exposed to Emamectin solution. H5-H6 Fish heart tissue
exposed to Acetochlor solution. H7-H8 Fish heart tissue exposed to Topsin-M solution:Necrosis (N), Vacuolation (V), Necrosis (N) and

Pyknosis.

survival of animal with stress condition hyperglycemia
plays vital role by making more energy and supplied to
essential organ when they needed [27]. Hyperglycemia
observed in exposure groups of L. rohita in contrast
to control group which is in line with [21]. This result
is in conformity with the work of [28] in which they
reported significant increase in blood glucose level in L.
rohita when they exposed to cypermethrin. Significant
increase in the total bilirubin, blood urea, uric acid
and cholesterol also shown by the [29] which check
the effect of imidacloprid on serum biochemical profile
and hematology of L. rohita fish. Significant increase
is observed in cholesterol and glucose level of S.
plagiostmous after exposure to atrazine [23]. Similarly
glucose level increased in Schizothorax esocinus after
exposure to cypermethrin [30]. Significant increase
in the number of albumins shown in the current
study, our result is an agreement with the work of
[31] which evaluate the biochemical, hematological
and histopathology of common carp when exposed
to herbicide (atrazine). Depletion of serum protein
(Hypoproteinemia) also reported by [32] in catfish. The
protein concentration could be used as an indicator of
general state of fish health and also as an indicator of
stress [33]. In the current study significant decreased in
level of HDL-cholesterol and triglycerides level were
observed, same result shown from 4-day treatment of

imidacloprid on L. rohita [29]. Significant changes
were observed in the blood electrolytes or minerals of
the experimental group of fish. In our results all the
electrolytes like serum calcium, phosphorus, sodium
and potassium significantly increases except serum iron
which decreases indicates in all experimental group
(emamectin, acetochlor and topsin-M) as compared to
control group. This indicate the hydromineral balance of
the fish due to the exposure of these selected chemicals
(emamectin, acetochlor and topsin-M). Same result also
shown by [34] on biochemical changes by exposure
of cypermethrin, reported the significant increase
in level of sodium, potassium, magnesium, calcium,
phosphorous, glucose, urea and cholesterol and decrease
in protein and triglycerides which were aggravated due
to stress associated with consequent increase in cortisol
level. Among enzymes we observed, significant increase
in the concentration of serum amylase, serum lipase,
CKP, LDH and CK MB in the experimental groups
compared to control group, while significant decrease in
the value of SGPT (ALT) and Alk. ALT or SGPT are
found in the liver, when the cells are destroyed because
of injuries or disease these enzymes are released into
plasma and their concentration is high in plasma and
are considered as indicator of abnormal physiology,
in our result ALT is significantly decreases. ALP and
LDH play a significant role in phosphate hydrolysis,
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Table 2. Summarized Histopathological alteration in the gills, liver, intestine and heart of Grass Carp when exposed to three different

concentration of chemicals.

Histopathological Alteration Control group (Ema]illectin) ( Acet]f)zchlor) (Top];:i3n-M)
Gill
Epithelial lifting - ok ok *kk
Destruction of Cartilage core - ok sk *
Curling - * sk ok
Atrophy - ok sk ok
Loss of secondary gill lamellae - - *% *
Fusion of Secondary gill lamellae - - *% ok
Liver
Necrosis - ok *% ®k%
Pyknosis - * * i,
Lymphocyte infilteration - * - *
Dissolution of plasma membrane - * *% *
Vacuolation - * * ok
Blood Congestion - * *ok ok
Intestine
Globlet cell formation - Hokk * o
Repturing of villi - * - *%
Necrosis - *% ok sk
Pyknosis - * * -
Heart
Blood Congestion - * * -
Necrosis - ok * *
Pyknosis - ok * a*
Vacuolation - - *k o

Rare (,), Frequent (,,), Abundant (,,,), Absent (-)

membrane transport and considered a good bio-indicator
of stress [35]. Similar alteration in ALT, AST, ALP
and LDH was also reported by [36] Alburnus tarichi.
A similar trend in L. rohita was reported by [28] Das
and Mukherjee (2003) upon cypermethrin exposure.
Same results were obtained by [37] in rainbow trout
exposed to acute CYP, showed significant increased
level of several enzymes, lactate dehydrogenase and
creatine kinase.

Different histopathological studies show that if fish
exposed to pesticides then gills are the first targeted
organ and prime designator to show the quality of
water. Many important functions beside of respiration
such as regulation of acid base, regulation of ions and
expelling of nitrogenous waste product in fish, gills play
vital role. Fish exposure to any toxicants or pollutants
were caused noteworthy damage to gills function [38].

In the present study various histopathological changes
were observed in fish gills when they exposed to three
different pesticide such as emamectin, acetochlor and
Topsin-M. Among these changes are Epithelial lifting,
destruction of cartilage core, curling, atrophy, loss of
secondary gill lamellae and fusion of secondary gill
lamellae which is in line with [39] reported similar
histological alterations in Carassius auratus gills
during chlorpyrifos toxicity. [15] reported similar
changes in gills of C. Idella when Endosulfan was
applied. Our result is in agreement with [18] Channa
punctatus exposed to commercial endosulfan showed
epithelial lifting, disruption of cartilage core, curling,
secondary gills lamellae fusion and atrophy. Liver
is a very important, playing a very important role in
detoxification and play vital role in protein, carbohydrate
and fat metabolism. By the accumulation of different
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pesticides, different histopathological variations shown
in liver [40]. In our study, various histopathological
changes observed in liver of grass carp when exposed to
three chemicals (emamectin, acetochlor and topsin-M)
such as necrosis, pyknosis, lymphocytes infilteration,
dissolution of plasma membrane, blood congestion
and vacuolation which is in agreement with [41] who
reported similar histopathological alterations in the liver
of Common carp on exposure to lufenuron. As reported
by [15] endosulfan toxic effects on liver cells of C.
idella showed hepatocytes swelling, pyknotic nucle
i, vacuolations in hepatocytes, necrosis, blood vessels
congestion. [42] also reported similar results in the liver
of Cichlasoma dimerus. Intestine is a very sensitive
organ to any contaminants which engulfed in the body
because it is prime organ which come in contact with
food which is contaminated with toxicants. In this study
histopathological changes also appear in C. idella such
as necrosis, pyknosis, rupturing of villi and excessive
goblet cell formation which is in settlement with [16],
reported similar histopathological changes in the
intestine of Common carp on exposure to endosulfan.
Our result is also in agreement with [15], reported
similar kinds of alterations in intestine histology of
grass Carp on treatment with endosulfan. Similar
results were also obtained by [43] in Salmo salar, and in
C. punctatus [44] when exposed to different
concentrations of endosulfan.

Other researchers reported similar results when
Oreochromis mossambicus exposed to zinc nano
particles [45], Schizothorax plagiostomus exposed to
Atrazine [46], Schizothorax esocinus exposed to cy-
permethrin [47], Schizothorax esocinus exposed to
Atrazine [48], Oreochromis mossambicus exposed to
Chlorpyrifos [49].

Conclusion

It could be concluded that the selected chemicals
(emamectin, acetochlor and topsin-M) wused in
present study are higly toxic and adversly affect the
haemotology, biochemistry and histopathology of grass
carp and provide a strong evidence that fish and fish
blood is good indicator for evaluating the pesticidal
effects.
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