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Table 1: The type and severity of histopathology symptoms observed in the liver tissue of grass carp
(Ctenopharyngodon idella) in different experimental groups (signs -, +, ++ and +++ indicate absence, mild, moderate
and severe damage, respectively)

Liver tissue Vista concentration (mg/l)
Histopathology symptoms 1.56 3.128 6.25
Hyperemia + ++ ot
Liver cells necrosis - + ++
Liver cells vacuolar degeneration - + +
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Figure 1: Liver tissue of grass carp (Ctenopharyngodon Idella) in different experimental groups. Images 1, 2, 3 and 4
are respectively related to group 1 (control), group 2 (1.56 mg/l Vista), group 3 (3.128 mg/l Vista) and group 4 (6.25
mg/l Vista). Arrow A: hyperemia, arrow B: liver cells necrosis, and arrow C: liver cells vacuolar degeneration. H&E
staining, 40X magnification
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Figure 2: Total protein and albumin levels (mean + standard deviation) in blood serum of grass carp

(Ctenopharyngodon idella) in different experimental groups (letters above the columns indicate significant differences
among the groups)
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Figure 3: Glucose, triglycerides and cholesterol levels (mean + standard deviation) in blood serum of grass carp
(Ctenopharyngodon idella) in different experimental groups (letters above the columns indicate significant differences
among the groups)
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Figure 4: ALP, AST, and ALT levels (mean + standard deviation) in blood serum of grass carp (Ctenopharyngodon
idella) in different experimental groups (letters above the columns indicate significant differences among the groups).

1



C.) Ioone y5uS Ble oS )0 (7 358 5 G950
saniS o cale b 6,518 5 1m0 40 5l e (CArPIO
iz o (Ghaffaretal., 2018) o )55 g ,md
RTINS TS) USSP 3
b 0 oS sladsle py8 g Johe medbgio
,o a5 (Oncorhynchus mykiss) ;LS .55, VY158
WS 18 anike eaniS cov glackile pyme
(Banaee et al., 2013) s ,5 sanliv

slopazla 51 (S plsie 4 95 o (lerdisn orin
slacl 5 badl oSl oS> caumo)lis « s

o ploedsn lopatls Sl s Sl oy s
53 el BL3 I 5o dasmme 5 SG5el 58 Sleess b 9>

Py 97 (2o sl (5 j0 o ale & )
Sl oo oAl Sl winS e )8

(Kavitha et al., 2010) s,

2 oeagll 5 U g polie (2815 2l asllhas s
salie wiid 3 |5 Vista® v (520 10 a5 slo abe
S8l a4y ol JUis & (ngl 5 S (g el 0
(g5 Selg 50 Je3o a3l o Slas yo Pzl g aS
(Palaniappan and Vijayasundaram, osas . #,
cals o Pl 2009; Kavitha et al., 2010)
ol sbo ol @ gy gl 5l S e
Ol @ Olgiee IS 0egn Olime Gromi b einlpl
Slocsslon 53 Baae U5 gy 0y o (Jobor o]
51 (Canli, 1996) wb o (2olS oS (pepe g o>
S ol gl oo Sl S 0 latg n a5 o]
Sl soee LYo 51 (S wilgs co 0anVTL & jglma il 5o
MUITaY ) 358 Cgane 93 o S (o9 0 Ol 5
ol 4 axg5 b ol asddllas o .@nd Harper, 2000
b lgale 195 sla alo 0uS il s nd sl b
lao opl Vista® pw Gl slacdale b ag>lge |
e S IS 55 Dl (sl 53 ol 2l 0,0
oar¥T ply 5o baale 65,8 (2rme 55 5l
B IS e S g n e Jle sl el oads (3158
clale 5, o Leporinus obtusidens ale 8,5
Ll els (aSaale o) ROUNUP s o> Cow

ay

-

3 g okb med G slacdl o asly e oanYl
QS ol P 0d5) 39390 So5eg 8 slas Slas
Van der 00st ) 595 oo wgunzeo 00 Y1 8lge 156 5
2ol 13,5 15 5 ol sle Sall (et al., 2003
g il slaplail yo Sluls sl del osusVT 5 a0
Bl il 53 Susglgly Sk S e
S asls | SS olsie 4 bl cwlitoan] 5logs
Ol pss (@8lg 50 09 o oolaiwl Sogll Jbj)l o)
Jolse a4 cod Sl gl 4 céb Lg..)l,..ﬁ:;,\.,..ﬂ
51 S (Bernet et al., 1999) sl o palls 15y il
Jhoel Jgtans a5 el oS aiile ols G slaplus!
Olse 4 9 (Gernhofer et al., 2001) oog o Sb>
CJJOA ngosg-yo S L w] emo)lm pﬁ)&
el oS cdl (Laurén and Wails, 2018) auws
A S Y s goznd Judo 4 g el e So4l]
215 e sl Slalllas 2510 slacdly ple
de Oliveira Ribeiro et ) coul oo 35 joite <l oyl
G olyee oS asdlas JYo o Seee .@l., 2002
O‘BA ‘sa..m.)) JLQ..:‘ J..uLo.b tS"M“") Om_u GLQU.JM
53 992 90 (Sl 5T s 4 LT 0 ulie § SS9a93)
3 6k o plonil Slalllas ulul 8903 0 Lol cily
508 il il S jo mezd 4 il 5 leoasY]
o ) sy polie o oSl ple b anslis
(Hinton et al., 2017) sas oo Hlis |, coms olge
Gz (pl o (G8L glidiaml ) 5l Jol>
oS cil oluls Vista® pw cdale jiol58l L wls olas
28 FogF po Dluls (pyiinn a5 sbay <dl aldl
Las cosls 1,3 ViSta® g ;o 10 0,5 Lo FIYD (5,20
&S slasbe (JioSTy puil 550 (ol (So5 @l
33,5 odalie lawgie 42,0 b oS slaJobs 55,55 5
22l B85 18 5l e Sldllas ple o alie @l
‘5M)L».MJM.A.MJ—‘ ulJuLo el 00 u,u)‘; LQG.S uﬁ] uo).suo
(S Bssre sLad Salidl i suS slashe 55,59) (8L



g S @8l s Vista® Gised] yaals

OoKes 5 Lde S Suua

oaisS Cil 0 sleog )3 10 JgndS lie dsllas (ol yo
Sl s s e sl Ll Vista® e
e 0 GRS L8 Gl G JaeS
Borges ) Rhamdia quelen sl ,o Cypermethrin
Oreochromis ) LMs el ,o 4 (et al.,, 2007
1 eSS u)5 (Firat et al., 2011) (niloticus
azloe JLis 4 (55 o JortalS il G (Andou
(O. niloticus) LodLs .ale ,o Benomyl :sz,6 L
JosbsS es 257, 51 s 9 (Minand Kang, 2008)
&b eanlie (Muetal., 2015) (D. rerio) 1,5 cale o
O 2leads il Sl 5 22 o9 JorlS
i BT RCE R TCRRE S PR e
alex 5l aS Cenl paSgpend (21 slaaY g bales o
Slallas 09y o0 jladiay slad jo a8 Say g0 DL 5
6;)&:&9.&: » """"5"(5" LDJSMB] ol 00l UL“'"’
e @t 50 5 23S Sl oS (slasle
Sede Jie 0 0 b iSedl mesw L laagd
Lulys o e JoydS Lilisl (Yousef etal., 2003)
5 Pl cde 4 wlg oo oanYT L agaloe oyl
& JoyeedS 0aiS has slap sl e 5 oS 0 Shos
a8 o ,Slee o PS| 0gd obu! (golie slao!
500 (595 bz & JgyalS (g3lwslsl 4y jomie Wil 0
Kumar) 3,5 55 JsidS (21580 550 Sl colesd 5o
Lyls o Joyuds moli8l en (et al., 2011
Slogge 33 i 6551 LA & Grwly S 50 o]

(Leeetal., 1983) sas o &, o
Olee RIPI L G cnl 5o 58 Sy e
& el 5 5 0l s ol 38l g, ViSta® g clale
38 3529 oLl 93 Ol 0 &5 Sl (2 5l IS
sl u\.;)\) < 6LDM‘ 9 g_JBJ’“""lf )l oolawl L 9
S 6 5 Lal58 (Bernet et al., 2001) wgis o
pedgalio 0 oS o Slee o PLST oo lis
5 Sancho . s (Oner et al., 2009) culaad
D.) 1y 2le o &S g 5 al38l (Y02 2) ol S
I @ JspdSmis 5§ 2,8 L agzlse JLss & (rEriO

e (V4 1) o) Kan o Das aslllas ;o police axs
cov cdale o yee 4o Cirrhinus mrigala cale a5
9 TONI axlllas ;o .0 soslive 8,5 )1 8 SLigal oS
P Js 4 o5 e egn 2l (T01)) e
055 2l 5o JoilisS e ASEB L 658 oy
2 (5155 Jyene

oo S o 53 sl (gl ol Lol e 05
Jefferson ) g o soslive fuegdl odgs zals (oS
ol oaims L sl 2ol (ol by (et al., 1985
azgilas Cool el el o oS sl sk Ul
BB s ol ol asdllas 1o onds sl g0 ool 4
gl o 1alS & jgo 4 alie ol Cwl g
Oncorhynchus) LS .55, Y158 ale ;o 55 oy
oy 6obews 5l (U o3l e b aglse ,o (MYKISS
, (Banaee et al., 2011) col oo 5,155 oS
Liels (Y- 1Y) Banaee 3 Nematdoost Haghi asUas
4 (C. carpio) Jsers ;5.5 ale 10 o (rogd] jloie
A sl Paraquat pe b ag>lee Lo

Vista® pe cdale i3855 6lS olee asdllas ol o
Slp oy lpe 4 5565 plie 05 lan (l3
Sy SIS Il Sp5ce Dgmme ale 53 ol
blie Sy 595555 Bosb 5l aS Conl ol 4 Euly
Sl B ol g 0gdioe 595 38, Vb el 655l Lol b
Lalyd yo wilsn gole b ol (6551 adgs Ca 55 (5 e
GRIPBl Grizres WS o pae 1) 095 wytl 5 Sl
gy 3 PGB Wi 0> TS e
w525 Gl 4 e o wil ol aies S el
Sobise 9> IS Gl amt 5o g S (5958
(Y++9) oL,Kea 4 Sancho adlls ,o (Gad, 2006)
J9IS s s b agzl5e 5l oy (D- TEMIO) |5 ole
5500 Slasdlas yo ols (Lis 1) oy 55605 ol yiol58l
J53655'55 (25,8 5B s 4 055 o s 3555 L2158
Toni et al.,, ) woF 555 Jsere y55 2le o
Bl )3 o S5 azgs BB 2l (e (2011
L oy, 5018 oyme yo JLs 4 (O. niloticus) Lods
(Min and Kang, 2008) .. o0y Benomyl 5z 6

aA



Nwani et) o (5,155 95 9,0 4 e 3 ol s5lula,
.@l., 2015

sl aS 5g o 5l Sl addllas ol 5l Jols mbs
5 oS Bl a4 canl Ll o ViSta® o clale
Otalesl 9,90 sl alo 1 (1955 o (lerdign Sl et
1o 5 gy Bran 855 4l ()l on nl pli s
2 sbablopg 4 ol Slaly 5 Vista® ww jbxe o>
38kes 55 st azmis ;5 5 ol Sg o Wl o0
005 ale 3y sladly e

&bo

Abdoli, A. and Naderi, M., 2009. Biodiversity
of fishes of the southern basin of the
Caspian Sea. Abzian scientific publication,
Tehran. 237 P. (In Persian)

Banaee, M., Sureda, A., Mirvaghefi, A.R. and
Ahmadi, K., 2011. Effects of diazinon on
biochemical parameters of blood in rainbow
trout (Oncorhynchus mykiss). Pesticide
Biochemistry and Physiology, 99(1):1-6.
DOI:10.1016/j.pestbp.2010.09.001

Banaee, M., Sureda, A., Mirvaghefi, A.R. and
Ahmadi, K., 2013. Biochemical and
histological changes in the liver tissue of
rainbow trout (Oncorhynchus mykiss)
exposed to sub-lethal concentrations of
diazinon. Fish Physiology and
Biochemistry, 39:489-501.
DOI:10.1007/s10695-012-9714-1

Bancroft, J.D. and Gamble, M., 2008. Theory
and practice of histological techniques.
Elsevier health sciences, New York, USA.
725P.

29

GBS )0 WD IS aS e PS5 655 ol
Pl 50 095 pre SpmedlSo s GRlE s
o 51,0 (Heteropneustes fossilis) oLl ;i
S)ly ol pln 53yt (6551 0g e a4 (g IS
W08 ocanlie S o Slee o PLE| 5 0ed
ale oy O3Bl eslaw! (Prakash, 2020)
3 Py 2oy olsle ;o Jo S g % S 6 5
(Sanchoetal., sas o7, 555! YL lolis & Fuly

2009; Narra et al. 2017)
LALP 3 ALT AST Glop 5l polie iagh cnl jo
Slaais il ol Vista® pw clale )il
b atls  inte ) o eyl slbells
chlzss (sl ol 156 o 53 (g2 9590 leardisnn
S a8 loj el 005y Slogzge oV alex |
30 Slsd 09l oo om0 roso¥T 1o el
Lol s jo 098 0 ool ol (anb
o)Ly (souie Sledbl Wiy o ey 3l Jlode ,o tals
as hE Lo jlest e o8l ‘;QQWT Ol e
» o 351 zlaw (Valarmathi and Azariah, 2003)
30 PLS el pgons o oo dl I lodl o Slae DL
A a5l s 2 5 05 0 Lo gale Sojolsy 5od Ll
oS Wgd oo oo Selul cu 55 o ge g 5,108 oo
Ngd el 1) lops 3l adg pals b Lialidl el (S
o5 Sl3T sl Wlyie Jsho (5Lt pyans Sets)
Jiraungkoorskul et al., ) 53 o5 b, ;o laes ]
Lil381.(2002; Gholami-Seyedkolaei et al., 2013
JLis 4 (D. rerio) 55 oale ;o ALT s AST slaps 51
J9idemis 5 Al earaScon lacbile b agzlge
Sancho et ) coul oo ()15 oS b st s &
5 AST slaps 5T iul33l s (slaslllas s .@l., 2009
JLs 4 (Clarias gariepinus) el 5 o ALT
5 S ol s & mlan )l 2576 L aglse



g S @8l s Vista® Gised] yaals

OoKes 5 Lde S Suua

Bernet, D., Schmidt, H., Meier, W.,

Burkhardt-Holm, P. and Wahli, T., 1999.
Histopathology in fish: proposal for a
protocol to assess aquatic pollution. Journal
of Fish Diseases, 22:25-34.
DOI:10.1046/j.1365-2761.1999.00134.x

Bernet, D., Schmidt, H., Wahli, T. and

Burkhardt-Holm, P., 2001. Effluent from a
sewage treatment works causes changes in
serum chemistry of brown trout (Salmo
trutta L.). Ecotoxicology and Environmental
Safety, 48(2):140-147.
DOI:10.1006/eesa.2000.2012

Borges, A., Scotti, L.V., Siqueira, D.R.,

Zanini, R., do Amaral, F., Jurinitz, D.F.
and Wassermann, G.F., 2007. Changes in
hematological and serum biochemical values
in jundid Rhamdia quelen due to sub-lethal
toxicity of
cypermethrin. Chemosphere, 69(6):920-926.
DOI:10.1016/j.chemosphere.2007.05.068

Canli, M., 1996. Effects of mercury, chromium

and nickel on glycogen reserves and protein
levels in tissues of Cyprinus carpio. Turkish
Journal of Zoology, 20(2):161-168.

Das, P.C., Ayyappan, S., Jena, J.K. and Das,

de

B.K., 2004. Acute toxicity of ammonia and
its  sub-lethal effects on selected
haematological and enzymatic parameters of
mrigal, Cirrhinus mrigala
(Hamilton). Aquaculture Research, 35(2):134-
143. DOI:10.1111/j.1365-
2109.2004.00994.x

Oliveira Ribeiro, C.A., Belger, L.,
Pelletier, E. and Rouleau, C., 2002.

Histopathological evidence of inorganic

mercury and methyl mercury toxicity in the
arctic charr (Salvelinus
alpinus). Environmental Research, 90(3):
217-225. DOI:10.1016/S0013-
9351(02)00025-7

Firat, O., Cogun, H.Y., Yiizereroglu, T.A.,

Gok, G., Firat, O., Kargin, F. and
Kotemen, Y., 2011. A comparative study on
the effects of a pesticide (cypermethrin) and
two metals (copper, lead) to serum
biochemistry of Nile tilapia, Oreochromis
niloticus. Fish Physiology and
Biochemistry, 37:657-666.
DOI:10.1007/s10695-011-9466-3

Gad, S.C., 2006. Animal models in toxicology.

CRC press, New York, USA. 450 P.

Gernhofer, M., Pawert, M., Schramm, M.,

Mualler, E. and Triebskorn, R., 2001.
Ultrastructural biomarkers as tools to
characterize the health status of fish in
contaminated streams. Journal of Aquatic
Ecosystem Stress and Recovery, 8:241-260.
DOI:10.1023/A:1012958804442

Ghaffar, A., Hussain, R., Abbas, G., Kalim,

M., Khan, A., Ferrando, S., Gallus, L. and
Ahmed, Z., 2018. Fipronil (Phenylpyrazole)
induces hemato-biochemical, histological
and genetic damage at low doses in common
carp, Cyprinus carpio  (Linnaeus,
1758). Ecotoxicology, 27:1261-1271.
DOI:10.1007/s10646-018-1979-4

Ghazala, Mahboob, S., Ahmad, L., Sultana,

S., AlGhanim, K., Al-Misned, F. and
Ahmad, Z., 2014. Fish cholinesterases as
biomarkers of sublethal effects of
organophosphorus and carbamates in tissues



of Labeo rohita. Journal of Biochemical and
Molecular Toxicology, 28(3):137-142.
DOI:10.1002/jbt.21545

Gholami-Seyedkolaei, S.J., Mirvaghefi, A,
Farahmand, H. and Kosari, A.A., 2013.
Effect of a glyphosate-based herbicide in
Cyprinus carpio:
acetylcholinesterase activity, hematological
responses and  serum  biochemical
parameters. Ecotoxicology and
Environmental Safety, 98:135-141.
DOI:10.1016/j.ecoenv.2013.09.011

Harrison, R.M. ed., 1999. Understanding our
environment: an introduction  to
environmental chemistry and pollution.
Royal Society of chemistry, Cambridge,
UK. 123 P.

Hanazato, T., 2001. Pesticide effects on
freshwater zooplankton: an ecological

assessment of

perspective. Environmental
Pollution, 112(1):1-10. DOI:10.1016/s0269-
7491(00)00110-x

Hinton, D.E., Segner, H. and Braunbeck, T.,
2017. Toxic responses of the liver. In:
Schlenk, D. and Benson, W.H. (eds) Target
organ toxicity in marine and freshwater
teleost. CRC Press, London, UK. pp. 224-
268.

Hosseini koohkheili, S.Z., Omidzahir, S.,
Hosseini, S.M. and Movahedinia, A.,
2021. Determination of median lethal
concentration (LC50) of Vista fungicide in
Amur fish (Ctenopharyngodon
idella), Journal of Fisheries, 74(3):431-442.
DOI:10.22059/jfisheries.2021.326353.1266
(In Persian)

Jefferson, D.M., Reid, L.M., Giambrone,
M.A., Shafritz, D.A. and Zern, M.A.,
1985. Effects of dexamethasone on albumin
and collagen gene expression in primary
cultures of adult rat
hepatocytes. Hepatology, 5(1):14-20.
DOI:10.1002/hep.1840050105

Jia, K., Cheng, B., Huang, L., Xiao, J., Bai,
Z., Liao, X,, Cao, Z., Shen, T., Zhang, C.,
Hu, C. and Lu, H., 2020. Thiophanate-
methyl induces severe hepatotoxicity in
zebrafish. Chemosphere, 248:125941.
DOI:10.1016/j.chemosphere.2020.125941

Jiraungkoorskul, W., Upatham, E.S,
Kruatrachue, M., Sahaphong, S.,
Vichasri-Gram, S. and Pokethitiyook, P.,
2002. Histopathological effects of roundup,
a glyphosate herbicide, on Nile tilapia
(Oreochromis niloticus). Science Asia,
28:121-127. DOI:10.2306/scienceasial513-
1874.2002.28.121

Kavitha, C., Malarvizhi, A., Kumaran, S.S.
and Ramesh, M., 2010. Toxicological
effects of arsenate exposure on
hematological, biochemical and liver
transaminases activity in an Indian major
carp, Catla catla. Food and Chemical
Toxicology, 48(10):2848-2854.
DOI:10.1016/j.fct.2010.07.017

Kumar, M., Chand, R. and Shah, K., 2016.
Evidences for growth-promoting and
fungicidal effects of low doses of
tricyclazole in barley. Plant Physiology and
Biochemistry, 103:176-182.
DOI:10.1016/j.plaphy.2016.03.002


https://www.taylorfrancis.com/search?contributorName=Daniel%20Schlenk&contributorRole=editor&redirectFromPDP=true&context=ubx
https://www.taylorfrancis.com/search?contributorName=William%20H.%20Benson&contributorRole=editor&redirectFromPDP=true&context=ubx

g S @8l s Vista® Gised] yaals

OoKes 5 Lde S Suua

Kumar, P., Palanive, S. and Mathan, R.,
2011. Sublethal effects of chromium on
some biochemical profiles of the fresh water
teleost, Cyprinus carpio. International
Journal of Applied Biology and
Pharmaceutical Technology, 2 (1):295-300.

Laurén, D.J. and Wails, D., 2018. Liver
structural alterations accompanying chronic
toxicity in fishes: potential biomarkers of
exposure. In: McCarthy, J.F. and Shugart,
L.R. (eds) Biomarkers of environmental
contamination. CRC Press, New York,
USA. pp. 17-73

Lee, R.M., Gerking, S.D. and Jezierska, B.,
1983. Electrolyte balance and energy
mobilization in acid-stressed rainbow trout,
Salmo gairdneri, and their relation to
reproductive success. Environmental
Biology of Fishes, 8:115-123.
DOI:10.1007/BF00005178

Min, E.Y. and Kang, J.C., 2008. Effect of
waterborne benomyl on the hematological
and antioxidant parameters of the Nile
tilapia, Oreochromis niloticus. Pesticide
Biochemistry and Physiology, 92(3):138-
143. DOI:10.1016/j.pestbp.2008.07.007

Mu, X., Chai, T., Wang, K., Zhang, J., Zhu,
L., Li, X. and Wang, C., 2015. Occurrence
and origin of sensitivity toward
difenoconazole in zebrafish (Danio reio)
during different life stages. Aquatic
Toxicology, 160:57-68. DOl:
10.1016/j.aquatox.2015.01.001

Narra, M.R., Rajender, K., Reddy, R.R.,
Murty, U.S. and Begum, G., 2017.
Insecticides induced stress response and

recuperation in fish: biomarkers in blood
and tissues related to  oxidative
damage. Chemosphere, 168(4):350-357.
DOI:10.1016/j.chemosphere.2016.10.066

Nematdoost Haghi, B. and Banaee, M., 2017.

Effects of micro-plastic particles on paraquat
toxicity to common carp (Cyprinus carpio):
biochemical changes. International Journal
of Environmental Science and
Technology, 14(3):521-530.
DOI:10.1007/s13762-016-1171-4

Nwani, C.D., Omah, M.C., Ivoke, N.,

Nwamba, H.O., Ani, C. and Ogbonna,
S.U., 2015. Biochemical, haematological
and morphological variations in juvenile
Clarias gariepinus exposed to
Carbendazim® fungicide. African Journal of
Aguatic Science, 40(1):63-71.
DOI:10.2989/16085914.2015.1014022

Oner, M., Atli, G. and Canli, M., 2009. Effects

of metal (Ag, Cd, Cr, Cu, Zn) exposures on
some enzymatic and non-enzymatic
indicators in the liver of Oreochromis
niloticus. Bulletin ~ of  Environmental
Contamination and Toxicology, 82(3):317-
321. DOI: 10.1007/s00128-008-9577-4

Padasht Dehkaei F., Dodabeinajad, E.,

Pourfarhang, H. and Dariush, S., 2015.
Study on the effects of blast disease
(Pyricularia oryzae) on yield of rice under
field condition. Iranian Plant Protection

Research, 28(4): 547-554.
DOI:10.22067/JPP.\V/2814.25604 (In
Persian)

Pandit, D.N. and Rani, U., 2019. Toxicity of

tricyclazole on certain serum biochemical



markers of an Indian paddy-field fish,
Channa punctatus (Bloch). International
Journal of Fisheries and Aquatic
Studies, 7(6):246-250.

Padovani, L., Capri, E., Padovani, C., Puglisi,
E. and Trevisan, M., 2006. Monitoring
tricyclazole residues in rice paddy
watersheds. Chemosphere, 62(2):303-314.
DOI:10.1016/j.chemosphere.2005.05.025

Palaniappan, P.R. and Vijayasundaram, V.,
2009. Arsenic-induced biochemical changes
in Labeo rohita kidney: an FTIR
study. Spectroscopy Letters, 42(5):213-218.
DOI:10.1080/00387010902893033

Prakash, S., 2020. Toxic effect of chlorpyrifos
pesticides on the behaviour and serum
biochemistry of Heteropnetues fossilis
(Bloch). International Journal on
Agricultural Sciences, 11(1):22-27.

Rahmani Khanghahi, F., Omidzahir, S.,
Movahedinia, A. and Akhoundian, M.,
2023. Effects of Chronic Toxicity of
Bensulfuron-Methyl on Hematological and
Serum Biochemical Markers and Liver
Tissue of Common carp (Cyprinus carpio).
Journal of Veterinary Research, 78(4):259-
271. DOI: 10.22059/jvr.2023.362740.3370
(In Persian)

Murray, R.K. and Harper, H.A., 2000.
Harper’s biochemistry., Appleton and
Lange, USA. P 927.

Qiu, L., Jia, K., Huang, L., Liao, X., Guo, X.,
and Lu, H., 2019. Hepatotoxicity of
tricyclazole in zebrafish (Danio
rerio). Chemosphere, 232:171-179.

DOI: 10.1016/j.chemosphere.2019.05.159.

Sancho, E., Fernandez-Vega, C., Villarroel,

M.J., Andreu-Moliner, E. and Ferrando,
M.D., 2009. Physiological effects of
tricyclazole on zebrafish (Danio rerio) and
post-exposure recovery. Comparative
Biochemistry and Physiology Part C:
Toxicology & Pharmacology, 150(1):25-32.
DOI:10.1016/j.cbpc.2009.02.004

Soltani, M., Abdy, E., Alishahi, M,

Mirghaed, A. T. and Hosseini-Shekarabi,
P., 2017. Growth performance, immune-
physiological variables and disease
resistance of common carp (Cyprinus
carpio) orally subjected to different
concentrations of Lactobacillus
plantarum. Aquaculture International, 25,
1913-1933. DOI:10.1007/s10499-017-0164-
8

Toni, C., Ferreira, D., Kreutz, L.C., Loro,

V.L. and Barcellos, L.J.G.,, 2011
Assessment of oxidative stress and
metabolic changes in common carp
(Cyprinus carpio) acutely exposed to
different concentrations of the fungicide
tebuconazole. Chemosphere, 83(4):579-584.
DOI:10.1016/j.chemosphere.2010.12.022

Traina, M.E., Fazzi, P., Macri, C., Ricciardi,

C., Stazi, AV. Urbani, E. and
Mantovani, A., 1998. In vivo studies on
possible adverse effects on reproduction of
the fungicide methyl thiophanate. Journal of
Applied Toxicology, 18(4):241-248. DOI:
10.1002/(SICI)1099-
1263(199807/08)18:4<241::AlD-
JAT500>3.0.CO;2-Q


https://www.amazon.com/Robert-K-Murray/e/B0034OONIY/ref=aufs_dp_mata_dsk
https://www.amazon.com/Robert-K-Murray/e/B0034OONIY/ref=aufs_dp_mata_dsk
https://www.amazon.com/Robert-K-Murray/e/B0034OONIY/ref=aufs_dp_mata_dsk
https://www.amazon.com/Robert-K-Murray/e/B0034OONIY/ref=aufs_dp_mata_dsk

g S @8l s Vista® Gised] yaals

OoKes 5 Lde S Suua

Thophon, S., Kruatrachue, M., Upatham,
E.S., Pokethitiyook, P., Sahaphong, S.,
Jaritkhuan, S., 2003. Histopathological
alterations of white seabass, Lates
calcarifer, in acute and subchronic cadmium
exposure. Environmental Pollution,
121(3):307-20. DOI:  10.1016/s0269-
7491(02)00270-1

Valarmathi, S. and Azariah, J., 2003. Effect of
copper chloride on the enzyme activities of
the crab Sesarma guadratum
(Fabricius). Turkish Journal of
Zoology, 27(3):253-256.

Van der Oost, R., Beyer, J. and Vermeulen,
N.P., 2003. Fish bioaccumulation and
biomarkers  in  environmental  risk
assessment: a  review. Environmental
Toxicology and Pharmacology, 13(2):57-
149. DOI:10.1016/51382-6689(02)00126-6

Vosoghi, g.h. and Mostajir, B. 2002. Fresh
water fishes. Tehran University Press,
Tehran. 317 P. (In Persian)

Yousef, M.l., El-Demerdash, F.M., Kamel,
K.l.and Al-Salhen, K.S., 2003. Changes in
some hematological and biochemical indices
of rabbits induced by isoflavones and
cypermethrin. Toxicology, 189(3):223-234.
DOI:10.1016/s0300-483x(03)00145-8

Zhang, C.Q., Huang, X., Wang, J.X. and
Zhou, M.G., 2009. Resistance development
in rice blast disease caused by Magnaporthe
griseato tricyclazole. Pesticide Biochemistry
and Physiology, 94(1):43-47.
DOI:10.1016/j.pestbp.2009.03.001



Iranian Scientific Fisheries Journal Vol. 33, No. 3

Effect of Vista pesticide on liver tissue and some serum parameters in grass carp
(Ctenopharyngodon idella)

Hosseini Koohkheili S.Z.1; Omidzahir S.%; Hosseini S.M.%; Movahedinia A.!
*sh.omidzahir@umz.ac.ir

1-Faculty of Marine and Environmental Sciences, University of Mazandaran, Babolsar, Iran
2-Faculty of Veterinary Medicine, Islamic Azad University, Babol branch, Babol, Iran

Abstract

Pesticides and their residues are among the most important polluting factors of aquatic
ecosystems. Vista is a combination fungicide used to control blast disease in rice. Despite the
effective use of Vista fungicide in blast disease control, the environmental effects of this pesticide
have not been investigated in aquatic animals. Therefore, the purpose of this research was to
investigate the effects of Vista fungicide on liver tissue and some blood serum parameters in
grass carp (Ctenopharyngodon idella). For this purpose, 180 grass carp were divided into 4
groups in 3 replications. Group 1 was considered as the control group, and groups 2, 3 and 4
received 5%, 10% and 20% of the 96-hour LC50 of Vista equal to 1.56, 3.128 and 6.25 mg/| for
28 days, respectively. The results of the examination of serum parameters showed that the amount
of total protein and albumin decreased with the increase of Vista concentration, and a significant
decrease was observed in group 4 (6.25 mg/l of Vista) compared to group 1 (control) and group 2
(1.56 mg/l of Vista) (p<0.05). The amount of glucose, cholesterol, and triglycerides increased
with the increase in the concentration of Vista, so that the highest amount was observed in group
4, which had a significant difference in the case of glucose compared to other groups (p<0.05),
and in the case of cholesterol and triglycerides showed a significant difference compared to the
groups 1 and 2 (p<0.05). The amounts of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and alkaline phosphatase (ALP) enzymes increased with increasing
Vista concentration. ALP and AST enzymes had a significant increase in group 4 compared to
groups 1 and 2 (p<0.05), and ALT enzyme had a significant increase in the groups receiving
Vista compared to group 1 (p<0.05). Histological examination showed that the livers of fish in
group 1 had normal conditions. The symptoms were mild hyperemia in group 2, moderate
hyperemia, vacuolar degeneration of liver cells, and necrosis of liver cells with a mild degree in
group 3, and severe hyperemia, vacuolar degeneration of liver cells and necrosis of liver cells
with a moderate degree in group 4 were observed. The results of this research indicate that
increasing the concentration of Vista leads to increase hepatic tissue damages and biochemical
changes in the blood serum of studied fish.
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