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Introduction

Abstract

The objective of this research was to evaluate the effects of Kinalax 25 EC
organophosphate pesticiden silver barb £arbonymus gonionotus). Histological bie
assay of gill, liver and kidney Bf gonionotus, RBC count and acetylcholinestera:
(AChERctivity were performed to evaluate the effects of the Kinalax 25 EC at cell
and enzymatic levels. Thes@alue of Kinalax 25 EC was estimated as 0.071 ppn
B. gonionotus. The remarkable changes included missing of gill lamellae, gill clubl
hyperplasia, nuclear hypertrophy, vacuolation, glomerular expansion, increasing
diameter of renal tubules, hemorrhage, necrosis and pyknosis. Several chanc
peripheral nuclear erythrocyte included large lymphocyte, dead cell, fusion of
binucleaed cell, tearshaped cell, ghost cell, senile cell and abnormal shape of
were found. The RBC count was significantly higher (P>0.01) in lower doses con
to higher doses of pesticide iB. gonionotus. The level of AChE activities
gonionotus brain significantly decreased (P>0.01) in pesticides treated fish comp
to control. The result of this study reveals that the synthetic organophosphc
pesticide adversely affects the orgapecific histology, haematology and brai
acetylcholinesterasactivities ofB. gonionotus.

(Hossain, Rahman, & Mollah, 2001). The chlorpyrifo

Environmental pollution is a much talked issue d
to its significant impact on aquatic flora and fauna. T
used pesticides in crop fields are harmed to fish a
other aquatic biota (Helfrich, Weigmann, Hipkins,
Stinson, 1996). Aquatic life can highly lethal due to
pesticides surface runoff into waterbody (Karaca, Vari
Kor kma z, Ozaydi n, Perci
1999). Physiological and behavioral changes of fish 1
cause by the pesticides (Helfricet al, 1996).
Zooplankton and insects are the important source
food for young fish that may also kill off by the pesticid

an organophosphate pesticide which can sever
damage the fish organ with verpw concentrations
(Grue, Gibert, & Seeley, 1997; Cagdas, Kocagoz, (
Percin, Ozaydin, & Orhan, 2017).

Changes in histology of different tissues are widt
used as biomarkers in examination of the health of fi
exposed to pesticides content water @phon,
Kruatrachue, Upathan, Pokethitiyook, Sahaphong,
Jarikhuan, 2003). It can be used in environmen
monitoring and allowing examination of target organ
such as gills, kidneys and livers (Gernhofer, Pav
Schr amm, Mal | er, & Tdr
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biochemistry profiles that are also adversely affected
pesticides can be used to assess the stress status of
The characteristic of blood biochemical parameter is
well-accepted index to determine the physiological ar
pathological changes irsfi (KoriSiakpere, Ake, & Idoge
2005; Perc¢cin, & Konyalila
The toxicity of organophosphate is related 1t
acetylcholinesterase (AChE) inhibition (Ambali, Akar
Igbokwe, Shittu, Kawu, & Ayo, 2007). The AChE
secreted by the brain and other ner cells. The
inhibition of AChE is resulted in deposition
acetylcholine in the central and peripheral synapst
caused changed physiological and neurologi
processes (Sandahl, Baldwin, Jenkins, & Scholz, 2(
Such physiological modifications caadeto changes in
swimming performance, social behaviour, foraging a
predation risk. A very few reports are available on tl
mechanism of fish death due to the effects «
chlorpyrifos pesticides. The current study was desigr
to examine the toxicity caesl by chlorpyrifos using the
fingerling of silver barbBarbonymus gonionotus) and
stinging catfish Heteropnesutes fossilis) as a model
system for evaluating ls&value, and histomorphology.
haematologyandbrain AChE activity.

Materials and Methods
Selection ofPesticides andlest ksh

The organophosphate pesticide i.e. Kinalax 25
was selected because it is widely used in agricultt
crop management in Bangladesh. Kinalax 25 EC
collected from authorized dealer at Mymensing|
Bangladesh. Si#v barb 8. gonionotus) was selected
because they are important freshwater fish species
Bangladesh.

Determination of Water Quality Parameters

The water quality parameters of aquariums wel
measured daily. Temperature, pH and dissolved oxy
(DO) wee measured using mercury centigracd
thermometer, pH meter (Model: pH ep Tester, Roman
and dissolved oxygen meter (Model: HI 9426 meter,
Romania), respectively.

ExperimentalDesign

This study was conducted in twentyie aquarium
placed in the wet lboratory of the Department of
Fisheries Biology and Genetics, Bangladesh Agricult
University, Mymensingh, Bangladesh. Properly clear
glass aquaria were contained 25 L of tap water and
acclimated B. gonionotus having average length anc
weightof 528 +1. 11 c¢cm and 7.7
were released to each aquarium. The length and wei
of the fry were recorded using measuring scale a
electric balance (AND GULF, UAE), respectively.

different concentrations of pesticides (0.025, 0.0
0.075 0.10, 0.125 and 0.150 ppm) were measured b
micropipette, added to water in a glass jar (each wi
three replications) which gently mixed with wate
homogenously.

Determination of LG Value

The agricultural recommended dose we
calculated as 0.05 ppm for Kinalax 25 EC considerii
model water depth of 20 cm in rice field. A control wi
also maintained to compare with pesticide treated fis
Dead or stressed fishes were discarded during
period of acclimatization. All tests were conducte
under laboratory conditions at room temperature. Th
external behaviour changes in fishes were observed
the dead fishes were counted and removed as soon
they stopped their opercular movement. The rtadity
of fish was recorded at 24, 48, 72, and 96 h of expos
time. The L& values forB. gonionotus were calculated
for 96 h of exposure period by probit analysis of ti
SPSS.

OrganSpecificHistology of Pesticide Treated Fish

B. gonionotus was exposed at different
concentrations of Kinalax 25 EC in glass aquarium fi
days to observe the histopathological effects. Pestici
was not added in the aquarium of control grou
Pesticide exposed fish was dissected to collect the
liver and kdney and preserved in 10% neutral buffere
formalin. The method of Reza, Rakhi, Hossen, & Hos:
(2017) was followed for histomorphic changes of fi
organs.

MorphologicalAlterations of Blood Cells

Blood smears were prepared on glass slides fri
fresh blood for the study of morphological alterations
erythrocytes. The blood smeared slides were dried in
fixed in methanol and Wr
it. Blood corpuscles were examined lmmersion oil
microscopy and computer attached microscope unc
400 x| ens -QXawwadzed $or photography.

Estimation of ed Blood Cells

After acclimatization fishes were divided in tw
groups, 6 fish in each group. Grelipwas served as
control where no pesticide was added. Fishes in grot
2 were exposed to sublethal concentration of Kinalax
EC for 7 days. Blood was collected from the cau
peduncle then taken it into RBC pipette up to 0.5 pg
for counting the red blood cell. Then the pipetwas
placed on the hayem’ s s
drawn upto 101 marks. The content of the pipette wi
mi xed thoroughly by * 8’
least two drop of fluid was expelled and next drop w
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placed at the side of the chamber @rtovered with a
cover slip. After 2 min, the cells were counted from tt
four chambers and one central square, each of whi
containing 16 small squares. Counting was done us
high power objective | en

The following formula was used to calculates
number of RBC/mfa N o . of cells »
depth factor

Total RBC = Number in cubic minotal No. of
small squares

AChEActivity Measurement ofPesticide Treated Fish

H. fossilis was treated with sublethal
concentration of pesticide for 7 days to analyze tl
AChE activity and a control was maintained. The wh
brain was dissected out after exposure of 10 days &
placed in sodium phosphate buffer (pH 8.0) and th
weighed and homogenizeding homogenizer. The fina
concentration was 20 mg tissue/ml phosphate buffe
The homogenate was centrifuged at 2000 rpm for
min at 4°C and supernat a
supernatant was then collected to measure prote
concentration (Lowry,Rosebrough, Farr, & Randal
1951). A standard curve was used to determine t
protein concentration of samples. The AChE activity v
determined following the method of Ellman, Courtne
Andres, & Featherstone (1961). Briefly, the tiss
homogenalt)e wassO augdded t o
phosphate buffer (0.1 M containing 0.1% Trito1100,
pH 8. 0) a n dithiéb® (2pitrobenzbic aBid)
(DTNB; 6 mM), then vortexed and kept for 10 min
room temperature. Al i qu«
then placed into 9&ve | | pl at e a
acetylthiocholine chloride (15 mM) was added to ste
the reaction. The absorbance was measured with
microplate reader (Model: SPECTRA max 340PC38
412 nm.

The AChE activity rate was calculated wi
following formula:

R=574(10) MA/ C

Where, R = rate in moles substrate hydrolyzed
min per g of tissue;

AA = change in absorbe

G = original concentration of tissue.

AChE activity was calculated as nmol/min/n
protein.

Statistical Analysis

The statistical analysisas performed considering
at P<0.01 significance by using SPSS ver. 17.0 comp
software program. Duncan multiple range test wi
performed to determine the significant difference ¢
different groups.

Results

PhysiceChemicalParameters

Temperature, DO and pH were recorded regula

during the experimental period. The averac
temperature, DO, and pH
7.5x1.0 ppm and, 9.25=+2,

was dissolved in water and it did not have affgcts on
water quality parameters.

LGo Value of Kinalax 25 EGnd Morphometric and
Behaviour Changes ofB. gonionotus

The L& value of Kinalax 25 EC was found to
0.071 ppm forB. gonionotus. Some morphometric
changes were observed after exposure to 96 hBof
gonionotus. Their vertibral column on the caudal regic
was bent and showed abnormal swimming (data r
shown). The behaviors of tested fish were observ
during the experimental perih Several abnormal
behaviors such as restlessness, arena movements,
of balance, hyper operculum activities, strong spas
and paralysis were observed due to the effects
pesticides. Lastly, the fish was settled down to tl
bottom of the aquarium. Aer settling down, slow
operculum movement was observed and then gradt
fish death was observed.

Histopathological Observation of Fsh Exposed to
Pesticides

Normal structure of gill arch, primary an
secondary gill lamellae with no pathology were foun
At the dose of 0.025 ppm Kinalax 25 EC bilc
congestion, clubbing, hyperplasia, missing of second
lamellae, vacuolation, hemorrhage, pyknosis we
found (Figure 1). Normal and systematic arrangement
hepatocytes and no structural alteration was assed in
the control group. Mild alterations including nuclee
hypertrophy, cytoplasmic vacuolation, vacuole, pykno
area, hemorrhage, necrotic area were found at the do
of 0.025 ppm Kinalax 25 EC (Figure 2). In the con
group normal regular and symnhatic arrangement of
kidney tubules and hematopoietic cells were found.
the dose of .025 ppm Kinalax 25 EC glomert
expansi on, dil ation of
degeneration, increasing the diameter of renal tubul
pyknotic area, melanomacrophageere found (Figure
3).

Morphological Alterations of Eythrocytes of Blood
SmearsExposed toKinalax 25 EC

Uniform blood smears from normal health
unpolluted fish samples revealed that each erythrocy
is an oval shaped cell with a concentric nucleus with 1
outer edge of the cell. At the dose of 0.025 ppm Kina
25 EC binucleoted cell, teahaped cell, sdle cell,
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normal epithelial
cell and secondary lamellae were fourfB} bc-blood congestion, etlubbing, fgfungal granuloma(C} msgmissing of
secondary lamellagD)-v-vacuolation, kfhemorrhage, pkpyknosis were observed.

A pe B YA & : 4:'
PR AT NG AR LR

Figure 2Photograph of liver 08. gonionotus after 7 days exposure to 0.025 ppm Kinaéxe C(A)-control—normal regular

and systematic arrangement of hepatocytes were fou@}nh-nuclear hypertrophy, ceytoplasmic vacuolation{C)v-
vacuole, pkpyknotic area(D) h-hemorrhage, mecrotic area were observed.
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Figure 3Photograph of kldney (ﬂ gonlonotus after 7 days exposure to 0.025 ppm Kinalax 25(&g:ontrol —

normal regular

and systematic arrangement of kidney tubules and hematopoietic cells were f@Bpde-glomerular expansion, dkdilation
of B o w meenC)aceBufaradegeneration, idrincreasing the diameter of renal tubul®) pk-pyknotic area, mm

melanomacrophage were observed.

absence of nucleus, abnormal shape of cell, ghost
andlarge lymphocyte were found (Figure 4).

Determination of Red Blood Cell Count of Fish Expos
to Kinalax 25 EC

After 10 days exposure, red blood cell was count
of two sublethalconcentrations of Kinalax 25 EC. Tl
mean of red blood cell count was significantly (P<O.!
lower when fish was treated with Kinalax 25 EC (Ta
1).

AChE ativity of Hsh Brain Exposed toKinalax 25 EC

The AChE activity in the braintffossilis exposed
to Kinalax at the dose @f.0002 ppm was calculated a
52.8+6.6 nmol/ min/ mg prc
enzymatic activity was found i®€0.01) of that enzyme
at agricultural recommended dog€igure 5)

Discussion
LGo Values ofKinalax25 EQor B. gonionotus

The lethal effects of pesticides on test animals ¢
be expressed as kfalue. In the present study, the 40C

value of Kinalax 25 B@as Q071 ppm forB. gonionotus.
Deka and Mahanta (2012) found that thest.@lue of

Malathion was 0.98 ppm foketeropneustes fossilis at
96 h exposure where as Hossain, Haldar, and Mo
(2000) estimated the lsevalue of Diazinon as 2.97 ppr
for L. rohita at 96 h exposure. Hossatnal. (2001) found
the LGo values were 0.350 and 1.2809 ppm for
Diazinon 60 EC and Dimecron 100 SCW, respective
48 h exposure on a zooplanktabigptomus. Sharbidre,
Metkari, and Patod€2011) recorded thé.Govalues of
methyl parathion and chlorpyrifos to guppy figtvecilia
reticulate were 8.48 ppm and 0.176 ppm, respectivel
In addition, the L& values were 6.75, 22.95, and 375.-
ppm for Anabas testudineus, Channa panctatus and
Barbodes gonionotus, respectivelyon Dimecron 100
SCW at 96 h (Hossain, Rahman, and Mollah, 20
Furthermoee, the L& value of Darsban 20 EC was 0.0
ppm for Clarias gariepinus (Lovely, Rahman, Hossait
and Mollah, 2003)These indicated that the k§value is
species specific and different pesticides have differe
LGo value.

HistopathologicalObservation inPesticide Treated Fsh

Histopathology is an important biomarker ti
assess the fish health in stressed environment. Histol
can identify the early signs of disease and injury in ce
tissues, or organs. Marchand, Van Dyk, Pieter
Barnhern, and Bornman (2009) reported thi
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Figure 4Photomicrograph of blood smears Bfgonionotus after 7 days exposure to 0.025 ppm Kinalax 25&gEcontrol—
normal regular and systematic arrangement of nucleus of erythrocytes were féBpdic-binucleoted cell, tstear-shaped
cell; (C} scsenile cell{D) anabsence of nucleugkE) ascabnormal shape of cell(F)gcghost cell, llyrdarge lymphocyte
were observed.

90 -
80 -
70
60 -
50 -+
40 -
30 -
20 -
10 ~
0 -

*%

AChEhmol/min/mg protein

Control Kinalax 25 EC

Figure 5AChE activity (nmol/min/mg protein) measureddnfossilis exposed tKinalax25 EC for 7 days. Data presented as
me an * @01 vs. Control.

Table 1.Mean RBC count &f. fossilis at two different concentrations of Kinalax 25 EC

Treatment Concentration Cell count
(ppm) (Million RBC)
Control - 7.82 + 0.58
Kinalax 25 EC 0.002 5.10 " 0. 45
0.004 2.91 "™ 0.37

**P<0.01 vs control
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alterations in various tissues of fish organ into tt
polluted ecosystem.

Mild to severe alteration in gills were recorded i
B. gonionotus treated with Kinalax 25 EC pesticide.
this case, the observed pathologicsymptoms were
prominent at higher dose of pesticides. The result
similar to Zodrow, Stegemanb, and Tanguay (2004) v
recorded hypertrophy and fusion in gill lamellae
zebrafish. Additionally,
found telangiectasis at thtip of secondary gill lamellac
of Nile tilapia exposed with an organophospha
pesticide. Moreover, Rezz al., (2017) was also founc
moderate gill clubbing, hemorrhage, pyknosis in gill
0.058 ppm of an organophosphate pesticideLirbeo
rohita whereas the gills were found in almost norm:
condition in B. gonionotus except some missing o
secondary gill lamellae.

In the present study, the tissues of liver showe
ultrastructural damage in comparison with contrc
including glomerular expansion dilatiom f Bow
space, cellular degeneration, swelling the diameter
renal tubule, pyknotic area and melanomacrophage 1
B. gonionotus. Similar results were found by Hossain
al. (2002) and Rahman, Hossain, Mollah, and Ahn
(2002) from the liver of thre fish species exposed t
organophosphate pesticide. Zodraaw al. (2004) found
the lipidosis and hepatocyte hypertrophy. Necrotic fo
and lipid droplets in liver ofCyprinus carpio and
interactions of antioxidant enzyme activity and lipi
peroxidation efect on pesticides were recorded b
Oropesa, Ca mb e r cand S@ed (A@02);,
Karaceet al., (2014) and Cagda&sal., (2017) Rezeet al.
(2017) additionally found mild changes in vacuo
hemorrhage, and fatty degeneration in the liver tissu
of L. rohita treated with 0.058 ppm Envoy 50 St
whereas moderate hemorrhage, fatty degeneratio
lipid droplets were observed for the same fistesjes at
0.108 ppm.

In the current study, the kidney tissues exhibite
slight to severe damages compared to control. T
result partially agrees with Hossaat al. (2002) and
Rahmaret al. (2002) as they found comparatively mor
pathologies im. gonionotus. Yang, Zha, Li, &nd Wang
(2010) found lesions in kidney tissues including
extensive expansion in the lumen, degenerative a
necrotic changes of tubular epithelia, and shrinkage
t he gl ome rluof atraziag expbsed tp gare
minnow (Gobiocypris rarus) for 28 days. Rezat al.
(2017) found mild vacuole, degenerating kidney tubt
and hemorrhage at 0.058 ppm fabeo rohita and at the
same dose, the kidney tissuesBofonionotus appeared
normal but some melanin pigment and vacuoles we
also observed in these tissue samples. Patholc
included moderate hemorrhage, pyknosis, hyalineLfor
rohita were found in the kidney of fishes treated ¢
0.108 ppm Envoy 50 SC, and moderate vacuole, pykr
and necrosis foB. gonionotus were found. Howver,
2,3,7,8Tetrachlorodibenzep-dioxin exposed zebrafist

did not show any changes in kidney tissue (Zodrow.,
2004). More structural damages In rohita compared
to B. gonionotus showed thatL. rohita wasmuch more
vulnerable to pesticides exposar Sogut and Percir
(2011) studied the toxicant effects on the target org:
kidney of Bluefin Tuna.

HaematologicalAlteration of Pesticide Treated Fsh

Blood parameters such as haematologicaid
biochemical indices can be used as important marker:
identifying the structural and functional status of fis
exposed to pesticides (Adhikari, Sarkar, Chatter;j
Mahapatra, and Ayyappan, 2004; Evans and Claibo
2005). Satyanarayan, Bejankiw@haudhari, Kotangale
and Satyanarayan (2004) studied the bloc
characteristics and histological changes in erythrocy
of the fish speciesyprinus carpio and Puntius ticto due
to pesticides exposure. In the present study, seve
alterations in peripherh erythrocyte i.e. binucleated
cell, tearshaped cell, senile cell, absence of nucle
abnormal shape of cell, ghost cell and large lymphoc
were found due to sublethal exposure of Kinalax 25 |
Saravanan, Kumaand Ramesh(2011) also found that
the RBC count was decreased in the pesticide trea
fish. In this study, sublethal exposure to Kinalax 25
resulted in significant lower RBC count in the higf
dose than the lower.

AChEActivity in Pesticide Treated Fsh

The AChE aieity is sensitive for
organophosphates and carbamate pesticides than ott
contaminants, but the inhibition of this enzyme has al
been used to indicate the stress of fish to contaminan
In the present study, a significantP{.01) AChE
inhibition was found in pesticides exposed fist
Inhibition of brain and serum AChE by DDVP
organophosphate pesticide) in 11 freshwater telec
species was found by Chuiko (2000). Similar inhibitior
AChE activities with organophosphates has also b
reported (Vabonesi, Brunelli, Mattioli, Rossi, an
Fabbri, 2011; Rodrigues
Nunes, and Antunes, 2011 and Colovic, Krstic, Uscur
and Vasic, 2011). Moreover, pesticide mediat
enzymatic inhibition affects i@. niloticus was showed
by Ressoa, Luchmannb, Ribera, Verasa, Corre
Nogueirab, and Carvalhoa, (201Rezaet al. (2017)
showed significant inhibition of AChE activitylorohita
when exposed to organophosphate pesticide.

Conclusion
The results showed that the presencekahalax 25

EC in freshwater ecosystem could cause deleteric
effects on fish inhibiting normal physiological function
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