[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

U"BB'S ..\.uf ol
" g3 gl8 owlbid alo sla Amgly @y
A ul.\.m.n) iF)LQ.‘g o)Ln.& ‘W*“'“ 0399
http://jair.gonbad.ac.ir

Cyprinus carpio Linnaeus, Jgoto you5 oo 6395 9 yho (8l Ol ki (ow y 99
S99 9 BT w1 01,3950 b 4190 48 1758

T 2lo) sl T Glg po lad T il piSTole s 0
Ol Q85 55 mero @l 5 (5505185 pole olStils il (oulid pg 0] (culi IS aisgol il !
Al o555 lF 5 b i 5 (55y5LES psle olStils (D 05,8 Loty T
] e 98T SF ogglTaiS oSl T sslidipgy o] sl S ansgel il ¥
Al 55 iy Sy oKl iy pole o0Sals «lpal sy 5 iS5 Ayl oaslid S i gal il |
AN 1 150y e, ¢ ABIENY 2l o b
onS
Wiy 3 (Sl Sladllao (95T chlize gluo 50 (T S5 5 (5348 @3 9l 51 ool (38l o ) e
O3 gl Jl oy oo b pol> asdllas (s ol 48,5 )90 Gyl (o 2 Slge (] (Sl Sl
ol gl 28,5 @90 (C. CaIPI0) Jyare j305 (Blo 10 003 9 o SOl Sl 32 (59) 9 BT a5
s 31355 45 (05 FOETIY adsl 339 (5ilho 1) dpano y9u5 bl axkd FY slasi las ,skiie
©ygods plole o 51 g il Ghile aibil bulpd b ais S Gue 4 5 Gsheasd Glab
20l i ey 1B 095yl g b a3 5 515 )0 wald plgieds Jgl 09,5 vl mrmdii 09,5 Cudd 4y SOl
Sl 2 A0, Bl yd G9) P teds 1AE 0 58 10 1) (595 3 BT ©lydeili 5l 0,8 95K Vee g B0 e
magY il arugi caely oloj CuddS g ClAle Glul3I b (595 5 T @l)dgili a5 olo (yLiS 039 (bl
99 32 59 9 ol ©IHdgili (mizen g oo WBLE 09T 4 Comu jland Cixi gy S ) slazale gl
@S 5l wad e Gogg wAS,p el hid wiiS sbml i o Bl H Ayl oW
39 Sl sl wilgi g0 o8yl yo (> BT 5 (59) DI)del AT €S ami g oe sl cawdny
W0 plsle (o sl whaw
0395 9 3o S 59, 9 (T wamST ,d 93 (C. CAPIO : gubnlS (slo0 )y

hasansahraei22@gmail.com : Jstus oot gis
¢9


http://jair.gonbad.ac.ir/
https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

doddo

«Sy970 yolie oo lide sloog)S ;0 il oo 093 (Fumy A 4 diay (Sixe g
&3 o] Jro Sl cganailo ol o (Mahmoudi, 2003) wigd gaiail s 5 590 508
m o0 Wl () Sl ) gogee G o] 45 |z 06,5 e 518 (55500 polie 05,5 )0 e s
o ol g lly g LSis )0 (59,0 molie i 5 Cuwal (Mendil et al., 2005) ais
s @y 2lie dlse 599 5 (5155 Agl Sl 2lie lse Dda e e85 Sl it slaan b
O9elmr GRBgR 4T oad rse 5 SuSglnsed oogaze 53 o Sl 5 9 PH Lis e ol
SgreS Sk I0y95 2 oy Coesl 5l i3 g () psle Sloojex jo polie (ul Coenl g A
Ly @l w3 0 ypobie (ul (B polie 3925 pos 5l (80 Conl (S a5 0 )3 (5908 polie
o) i @83 sodar oaims 1alS slacs los 5l (phm  Gohe lse ( SN e (ormb wlie
Algi oo dbse Gl (5550 polis 4 o 5l ol (b yo 45wl e Sojglend lld b g
acJl (Alirezaee et al., 2013) s5s S550s5 db oDe 5 S5e0g0 508 SYNS 50 g0
Mendil et al., ) oss olonl coms &l 51 ailgs o cigads il o 0> 51 in a5 Sloj (5,900 yolie
(2005

- o Lol lale SI0E 0z 4 Same JoSe lsicds (il aF canl Some jolic alax 5l osal
S Ol acamsSTs) 5 09 o0 033 Jlrxb 5 0S50 el oy ozl plad oS 5 52 ool 09
Slr ool 2550 54 508 ladselS 5l gl a5 ools Jamil sl jae 4 Jlab 5 oS
5 35 g9, (Gatlin and Wilson, 1986) <ol 5,958 oo slacyslys moo mudsilio
(218 g puddgilio 3 Fhe ol Slaptans Sl ol 55 & Cool LRl LS 950 yolis
Sl sl w3l 5l (S g w3l (55 (s b Sl 10)5S1855) 55658 (lsiea
Kucukbay et ) aiS o Joe (03,1 5L Lo, 52548 oyl s ains plosl |y 093 (555561 s asilgn
3 390 Gane polie el (sl 295 Sl gte ile Logas oy Slsgzse @l., 2006
(Mahmoudi, 2003) 55,5 s Cgmine (3, § o1 dle Gyl o

5 )l ol alsi 5yl (al &5 ol 60 55108 Lz 5 e rle S35lSIsL
oo B ) w0 alS (J9Sge ol a5 ol il slml g ol e )3 Spax Slaptac
lo 5 65,0laS @l psle loats; ouisST Sen ploied ($3905SSam 9 i cp 3l
Slgo 5l sladel ©3gl adbise Slgl s lad )5 hlo g Conl ($39deiSSm 5 (Sh 3 pole (Slie
Mytych and Wnuk, ) axis 5,8 4 pamie sla Sis lyls a5 cuwl jaglb Voo B ol b
s 5Vl S 5 IS5 il 5 (S5 5 (a5 slaFig sllo o35 (2013

O


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

Al conlin cwlidiian g (Sdp 0)lge 5l gyl yo 1) Ll 00,15 Slao opl aiib oo p
Ailie 05 S by (e g ek Slo)lile > o b g S sS gl ojlail S ol
Joho 2dz oy 9 00l @9 Sl 5 pluil ST )0 S yuts gl 4 &) 5l o Slge
Cans; B0 )5 sl alansT @340 (Berry and Adam, 2003) el asos e lagy]
oy LS gy Slule Cuogane @8, (iusiol (8L lil el ool (S
MRI o olas saSolul jaie glacar alocns] Oldgh aiibe Slbow o sle
Caz plaST Gldgl 5l gl agh o soliiwl (Magnetic Resonance Imaging)
l,356 (Mirkovic et al., 2010) 545 oo ool bayyl Sbs, g sols slaJsho (5,138 ailes
Slodshe ooy 5 gl Slodels olsiear w5 8 larisSined olss Juloas ol eS|
(Prlle et al., 2010) ..\j)lo 6\o¢)LM5 soolatul e 085 slae I @Ua)w

5o oolatl yulai (LB g slaas T o g sl 4z BB blse Gl 15 g, duS]
o slae,S (i pes aile SV game 1 (g lows j0 loo S jsbas g 8l 0,5 O ks
Sgi oo oolaiwl oils OVgame jo 595 Ul flgied sendsyy g 35 o mbio |
(SjlwSiiy mlio 4 olg e ol 50 saxte slasls 5l .(Hackenberg et al., 2012)
&l lalllas (Yang and Xing, 2009) 5,5 oLl Sy g cmbloge il el «Ssg 2SI
oS (6 puSiin slag,ls yo T o 5 el (g9, &, 3450 b ySbas cools clea wilosls )las
yol> Jl>,s (Stoimenov, 2002) s,ls sg>g lacisie g lag,low b o e slasg S ade
L obls 5 ohgl S8 lopleisle adlas @ (ole gloais) 5| S laeca owlibedl
S oolo Lial38l b g Laa> Ll pl3d g b asl J13 SToslo n co cmi,y oo, 5l eolaxul
Lo peiiae jebay ojlse el jo pwlibcdly wlihog 09l 4 (plo 5eln5ed 5l el
il Yool a8 YU as¥ cuaS b abe sbwl sl i onl o @nd Sadiq Marvasti, 1999
mebale (o g9, 9 o@lanST O3 ¢k w818 solaiwl 8,90 (59, 9 o] ) S 2l ane Glgieay
Ll 8L ol 3l g adlol S1aé oy 4 cale sl polic cpl onde clale o Cga il slo
R SIS

o)


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

gy 9 Slgo

STl ess YOV (S59 uSileo b (Jgone )95 (oalo anhad ¥V sl jolaie (0l s
oS @ 5t S0 S8 @ Glle s 0l g QLS plisl pime (olo (y95 g5
Wb Jimte o585 olails gobly (Lad ol wed bl Giysn 9 x2S Qe 4 5]
¥) Ko T L ol oyl S5 (Sosll st 1o poe 5l oylimebs] gz «JUl 51 ey alolidl
Gloazos> 5o il lulys b )5l cuz ain o Saety g 0 Sshedd (e o8
Wl slp ed o wad )IeS PVC) s Ly (b ssbes (IS8 Ll g2 Ve e
s ool (] cailol 3) o) (gl 51 b g 8 5Lo 0,90 0 labs

LIS 09,5 12 5 Wad el 09,5 Cuda & (Bolal Oj90h lale )5l 0)93 plesl I e
Vo o515 beiad oSl Wl o pges 50 B a5 (6,5 O+ slog sy 50 s 9 009 LSS aw
O )b sl by ad s Sl s walh plgiedy S5l 09,5 85 D90 gyt o 50 askd
g Gilisee slacBle (5l 5,5 G b 54, ooy S plos 1 335 0,555 1S a (53558
YO NM olul ,o ool &l,350) solituwl 5,50 i35l «pol> cwyp 5o i385 )18 4335 5,90 &l )3
5 axgs 5,5 olRails als pgle saSiisls adss sBinle;l Lawgs (0+ NM olal jo (59, 1,345
Olalosl 0590 Jsbo 28,5 )18 ooliial 550 136 0,5 12 50 0,579 S0 o iliSes slaclile o
0ol 09,5 513é b Laid oylale e ! 55 5 2l aslsl asdllae 535 55, VO (s 5 S92 55, ©°
Sl adss Olydgl 0g38l ey

O3St Qe PH oo Jolis (ploartis5ed byl 6 peSojll aslllae o)50 Jsb o
Jezws iS5 (HANNA instrument, USA) pH vl lawg Jolxe
& sl (HANNA instrument, USA)

ON 039 Mo,y0) dawle 09,5 o ailje, slie e lanl (v glde ay I 34il 0438l e
Ogmdlges 033920 1 50 5 (039 (Hazd 69315 Lt 0,398 51 5L 9,50 e g 5 ((ltle
Wlol 138 slocaand alod & 53¥5 aoys 10 liee 16 &y 0,5556 Jlasl ) labsl gy 5 o0
0,8 S ol 5 il ax o YV Gleo b gilsSSl Jolo jo el ¥ dedy g o0

(O Jsom) w35 eslicil (Ol lsh,®) o)lw sbolié 5l hals adss cqz adllhs Jsb 4o
@385 (slo,S9l gn (39381 o 5 5Ll sl b addllas Jsb )3 5 Ll wald plgasay ol g5
F LY o8 plole a8 adlol (V5 Wil & lajle e Lulyd (0, Solass lp 5 ind
i Fa VB0 0g)S lale 5 ol 0,350 158 )5 Sy 0 059,800 Ve 500 Ve polie by
@ opx Bkl 59, P Suer ]y (59, 0,59L 18 05 Sy )59 e Ve 9 00 e ol

oY


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

o Cugh A (0 Syg Ol oo g lale (s ()59 Mo yd s BOlAE e .58, 8L 0
28,5 oo pl (C A B o A () g b

2599 R a1 13536 1 quwy 2 50 ooliiiasl 3550 (5)ld (SIS (w0 )0) (lros 5IUT - Jgurr
(C. carpio) Jgexo you5 plo 33 0595 3 3ho Sl &l yuuds

ARV S 5 &y
OA P oo n

Vo P ez
-1b Pl b
VY0 Cagb,
\iF S
Uy 39
\7A1 e

@lojs, 1 5yl paised 53, 5 ol Al glie (Bl SIS Sbj)l jshiiea Lol dalllas yo
olo askd 7 jles o 5l 65095 Cugh e y0 sekiie (pl gl el VO 5 P Y s
§ 5 s 5 oK s ] plhale (5,5 5 (S S o) it 5] ot 5 ol
)3 aoo Ve llegd Jslme o dlolidh o ot atils  aiges 039, 5 sie il (glaciand cole
L o5l S, 5l o 3 B ol Jobe 5l edl s o JolS 5 aw o8 S
8 asllae 550 (558 eSS b Sl 5 50 slaplail L Sl eY agd g (il 5 kS giles

=

RECER 4

9 po oliidl 5 (535158 00 1 (535 5 @] 0)dsil iz lackile 3b Lol egh o
o ga.]w gA.g‘.‘> ML’LSA 5e3) O)lj.n J.al.w o..\.a] Cawddy @L».) 9 A dxdlao kSIW )5.»5 GQLA 099,
(Y Jguz) o oolazul calizrs slo Lo (6,108060 s By 5l o IS (6 l0SL

oy


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

~agxIg0 50 (CYPriNUS Carpio) Jsaze 195 salo 003 9 jro GBb Ol yuadd oy 2

B 306595 9 o CL Wl 1 (595 3 BT w1 Oly3950 ST qwy g (8L palai (5IARlL =Y Joum
(C. carpio) Jgexo ygus

V059, ) V59, A2 53,
D1 C1 B1 A sl
D2 c2 B2 A Yl
D3 c3 B3 A ¥l
D4 C4 B4 A f s
D5 C5 B5 A B e
D6 Cé6 B6 A 7 o
D7 Cc7 B7 A Y,k

ad a8 gy i ey s g WSS cdl,e 1) slo,del gl imgh 050 JS 0 a5 29,8 aall
250 p,89,50e Vo) F e fo-"’] (132 0,5 12 ;5 0,550 00) ¥ Lo H.’:-“’T (138 0,5 12 ;0 0,550 V2) ¥ Lo
Vo) Y iles tsg, (138 0,5 12 50 059,50 00) F led (55, (132 0,5 10 10 055,50 V+) 0,les ’o—“i (3¢ p 5

(89, (38 )5 12,3 055,500

olale 4435 45 ol GLas VB 5 X+ i 55, sla Lt 4 059, il oy3Sms Sere lalllas
Sg>g0 uﬂl.ﬂ.’f l.er.v »\.5(504 bl.’?u‘ uL..bLo 099, Ll &:Aﬁl.l 3o Ls)"""" da;ch.b $9) 9 u&] g.)‘)nbyl.’ L:
o._)‘).)j.‘l.i la oJ....:d.;J.u le.bos)f B 6‘4.79.&[.9 6Lm<u\.1 )-A-AM-A—‘ ColBus ooy d...e) G.S‘a ).ljl.aa: B
2 sl 3b 5 ale 0 gsdge cnl (o o5 5 ko i, oleale o (sleag, Sl 4 S
.(\-Y 6LDJ1~) OS¢ Yo 9 ISR LgL:o)'j) 3o OHlac

595 9 o1 ©hdgl b lesd Yo g o 39, ;0 (C. CAIPIO) Jgono y9u5 009y cdly I (b e adiiia - JSC&
H&E (pmel Sy xVe oloiS,y 5


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

@ RNy ey
arpio) (Jgeze ygu5 039y <l I (6,0 aaio —Y S
HEE (s5u0l K5y xVe (losSy32 (595 3 pol wiyd

~gb b jlowd @kl 31 39, 1F) YO 39, 0 (C. C

00


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

44130 53 (CYPTINUS CAIPI0) Jgono ;525 (oalo 033 3 3o (b Oy (omi) 2

slayg,g ojlail a5 0l ssalie Yo g jho 59, lajless ;o a0 Cdb 595y ,Soe Slalllas o

o3l &S (g jobar el adly al8l Ll (VL 590 Logas I35 L oad e slaog S )0 (555

S, 90 Ll g Ol3el lawgy lale dsi L Ll by oo 59, y0 plale jae slagyg,e
(P JS8) Sals 5,5 55

(535 9 BT S1)dgil b slewd Yo g yho 39, 50 (C. CAIPIO) (Jgomo 925 sho cdly I (oo lalo —F S
H&E ‘5}.«07 tjj) xVe @Lo&f)):

095 S99 3l jof 4 a5 Wb osalin Fr g5 lajless jie S8L (g9Swg S Dlalllae o

Oial38l wiogs oo iy Sl)3sil b aS bl ple jo layg,es ol auils Jlo s ojlasl a5 valls
(0 JSS) sy somtinns bl )l Ol 396 cdale ol b iolidl ol azdly

h


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

~azlgo 53 (CYPINUS CAIPIO) Jgano y9u5 (oalo 039 3 jo (K Sl ki (o) 2

535 9 o1 ©hdgb b jlad v 59, 50 (C. CAMPIO) Jgoro j505 sho cdly I (poye ghaito -0 b
H&E ‘S}MT ‘jﬁ) e ‘SJLOS)}J

Sygos J7S 09,5 5o bysys oslail ©lidgil alad 5l ey 590 F & JSD 4 4z g5l (eizren
(_;‘Lhoj)f B LQOB)B.; v.\.:-‘) D9 ‘sl.u.lo o)‘L\J‘ )| ]5)).1 u‘)OyL L\ GMAJJJJ 6‘[&05; B JLo)J
Oy Q.QT u‘)byb L\ o..\...nd..l»\u 6[.&505; 3o Lbu})ﬁ" '.\.w) )‘ )""‘“‘3" 33 u‘)dyb L\ o..\...né.h.\.u

3 08T Slyogl b slas &b 51 g 535 1) VO 5o 55 (C. CAIPIO) Jgana 5365 3in il sy e -5 S
H&E ‘5}.3.07 Ky oxVe iS5,


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

S35 A g Sy

L5’55L°“’° Lsi}‘)}‘y).d LngL)a}Lw g_)‘)o?_v'.s 4.1.@} )‘ Lila“?“ LgLQoMYT Coouw u‘).».,o Lf’l”))‘ 6‘)"
(Razmara et al., 2013) cul 5955l gimn a3l Ll e 5l a5 5 )ls 5425 o ale ;o
Ol ln celie Wlgs oS3 laplail 5 sl pgas ;o adllae 435550 b S35l gl gncn
Ehtemadi deylami et al., ) ail jlail> caw) b p oS> Slow Lyl s 455 0 b la Sogll
Glaalasl o caseine 8l slacuw] sbul cel calise glroan¥T alfiyle)l Lyl s (2013
o osaieds (e ;NS (lsieas Glgice Wl 5l ol 58 nl e b 45 Wit oo Lo oo
-0 ©lydsil o ploul Gladod 4y az g3l 0,5 colatwl ands slapivnawsST jo oo YT 04>
sl 039, § 4l WS izmes g il gy alos j ale slacily ], il ol 3h aslys
2 Slalllas ol i85 Oygo bl j0 SL3gE Sl o0 40 aS rws Slalllas of, e sl
e lgS o8ns a5 oo el o alonil 1aS 5168 oK g 039, Logas ol pl slacdl
Mosafere ) cool cowsj e Ol L 0138 0> 5,k 5 coms Slge 5l (g b joue Lol
ol 4 So3ede b g slandas 5L aS ooww, wlil a4 iegh b (Khorjestan et al., 2012
Ol ool ol ot 0y (g b a8 T 5l a5 qui E5l 030 30 e 5 (59, oo dloz 5l (5590
5% aelsl Slge 3l i 5l 215 ) 5 polie ol el 5, ol 51l ol 31 5 059
(Alirezaee et al., 2013) aw; oo hia) 59,0 JoSo slog)ls pexi b g olié mlo

$U L agzrlse ;> (C. CAMPIO) Jgane 505 (ale 005, 5 jie (38l Dl s il 151> oy o
g_)’.’.‘ )‘ J.@l} Slosliw s.,é)f )‘).9 axlas Oy90 039, 7 0,99 (5’0 )0 89y 9 Jm] A.:.M.Sl A_:|)$
Olpss el lale o138 0z j0 ad, 54 g9, 5 ol aenST O350 as ols oylad ioles]
OV 5o (Bl Sl (l 457305 os wald 09,5 4y S jled 09,5 039 9 e L 0 (L
Slawly ;o 0g pogpin oldé 0 10 35z g0 Jml polie 4 Cows a8 a4 350 e
53555 1 el &2 g5 g0 oo S35 Sl alo Slb ooy (oS 5y SYIU3E (L
slecdale (Shaw et al., 2012) 5,5 o,Lal adS ,o pogr slad iul3l 5 oS sloJgrgs 51 Sy
OuplS el 59, VF g Ve ¥ XY ol (g9, 9T 0,340 ojlac l as o B D /D el
lasdlas )3 Grizmes 3 )S Jgane 55 039, 5 Fhe S (il 3 @57 OsemlanSTn sl
el oo,i Ol,3gl o ,me ,o (DANIO FEMi0) iudl ) i 38,5 )18 a5 ob e

oA


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

b ammlia )0 0, O35 098 0n (59098590 Dt acl 5 0,38 g0 13l She 5 05 (il
(Yousefian and Payam, 2012) oS e ol iudlys; 10 (6 yiin Caons Mo &,3456

Lo rons G5l 5l ASlgs 0 (B 18 (5 me )0 0ged 4 diy alulgSl b atulyS Ol 5L
L (obs)) ‘5..4)‘; olKwo 9 (‘5“..:3.1 wLo_v) wy ‘(Lsm.a.u clifu.m)) l.m\..) c\.Lo.‘> )l alises
u‘)\byb aS ol ool ULA-A.A-' ).u QSLJ Sl .b}..u é)‘j U‘QP}A O LSLQW 9 w),]a.\m
9 )—M 099y g 0d=o ‘Jl.?do ‘4.3.15 cw ‘)‘.;.A ‘UP &‘b 9 c\b; )9 ;5}55 039, )‘ M‘}J‘SA
(ol olgd oy el &ldgl umen (Hillyer and Albrecht, 2001) wgs iz
03)5 5 e wld yo (gxlia Slge (nl 00 Fpe 53 DLz Ols (Soha 5 Sed o0 e (9o
(Krian Reddy et al., 2013) s5& o Ll pol Cmgo 5 gy (plo slodl 10 5 030,50 a5

obole 4 dss Lol HLas VO 9 £+ Ve a5, sbodjlend )0 004, 8L 598ws S Dlallas
59 S92 g0 Dol L s cdwlie el 0y, ble il ;o (6,035 4eSze O35l lawgs
S S1H3550 L oabardss sloog,S 0 slamale sloaY ylivn Cowolsus ool ays G.BL: yobai
2 hdsil 25l g oale wty Wl oo 909e cal S &5 33 Sho 5, lale s sledg, il &
2 el e Vo 50 b JAUS 098 50 bl Cens i mls 4 (Bge (B)leS olRiws p 0)E
odaline (5,155 oliws 13 (1,390 e o8 l,S Gib 5l 5, YA Bras 5l ey % Gj9 p 5 5kS
28k ys 0)39L o Gjg PSS p S hee Ve e g Ve 93 i & (Qlmog Sy (g s
2 oS aS o ssmliv 639, <8l ‘L:).:s).: LY at 9 0,8 a);)s.ilj UL.,S)S Ddgs 08,5
Kim et) 50,8 S5 5 Szs8 03, )0 (usSs0 slodsil S 5 <llS sladsbo jo w5550 Jloy
uu.")s‘ l.: S99 U’QT s_J‘)OyL: aS ole uL».».’ daxlas U"‘ 9 099, stl.uwg.,db (5LQQ5MJ))" (al, 2008
09,5 A Camad Hlowd Codd (g0 ,S j0 lazale laayY iy dswgr cel ylo) clldS 4 clale
oS ke VA e BV jlade 03y 0B YT 58 5 555 lale a5 wlosls jlas Slalllas . 2gds so dalis
$#le 99 ol LS Glie 08 Jood (650l Coons @Dle (0l i g 1) 138 0 F0LS 5o 50 (s,
oLl (Lall, 2000) el ou oS epe 3l p,5elS o Sl & 'Q;sz-uc VO-Y 69, w
Halver and Hardly, ) o ls 513¢ o oS 5 4 (K 5 Sl jukile (59, 4 (S (o yiawd
b g Wgd iz bl (ygy0 4 Cal S digd anilil il G o &340 a5 oin (1989
sbo mdlisin b p3sied 53 ol s3le wisd i S8 (ol 518,58 50 i 45

Slge (Fy Hpa d9d s madbgiow ;0 0,356 1 .09 wlys 0,350 sla Sy 4 atwly

o9


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

(2006

b Load Lo slwog S )0 (S5 slayg )9 ojlul aS sls (lis oale she (8L ablie aslllas
okale g yao 55, olale jhe ;0 A5 y00 cpl 4 0g Al il o] YL 590 L“’B*"-” ol)s
ol ©ldgl by plale 4385 b Lol ogy Jloy g0t (iae slaog,s ol Sy 098
sk Borm et al., 2006) ) Kan g pp Liwly con )0 X505 0als 25,5 (grme sloyg,95 <590
O Shle> e peo b Slaciul Slies o0 5l am ally oo Dl gl a5 wo )8 wMlel  fudss
Golre oy, 55 bl ailgi e U BBpd Oldgl gd oyly jie b LileS olKiws daay,
Llaie Jy s o 4285 sy Slo (ol8s laptms Lawgs 5iaS 5 oaile (Bl 5he 5 (5,155
2 ell o iiSly Sl 5 03,5 1 o sladshes 5 i slocdl oids sladsbe s,
Job S Jo obplail bayssg n b abail b asles oo O1,3550 odleay 058 )5 oo o Jolo ()]
Syge sy Sh3gh cul 5l o Gl Sy @ds Sy aaas 1B Bas 9500 ) e g A8 S
g0l Gl asls p peslis oS oo l)3gb L adss a5 ol Lis (Ramsden et al., 2009)
Lo (wdly maos (992 9 508 9 s Sla S slas (gl 9o oo S gilen) (G55 slagazls
olSiws 5 Jxb e o iial S Gl 1o peslis mesw Lol cuilas (gl gime 36 VI3
) 22585 50 S 89, 0 Jla>! (Ramsden et al., 2009) wo,5 samlice lale 5)l65
wils Lol oyl oo by S5ug 5 o3l s, IS by 55 4 cilises Slalllas 45 &l 54k
bl 5 o) ol &5 Wad s laggyg (a8, Sel hid wiS slml (g e
“9il gy i AT C8 S 4l el oo bl (e S B rae DI3eL je0 b st
Ll polie Laal33l b aS o)l J13 o ,o yolie cpl polie 150 cov Cada o, 5 ool @l
A.:L:GA w.:bﬁ‘ ).u J\A—»SGA bl?u‘ alisee 6l.®ln‘d4‘ 9 (005) 9 )M) l.Qs.ABLa B as L?")"‘"”’ u‘).»do

‘sﬂé)u\é 9 ’&AMJ" y

s A e isles s (S cime ey e GLBT 1 s ol EW,ISS
igled oo (613Kl (lial 0ai )l (5,800


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

&l

Alirezaee M., Behnam-Rassouli M., Mahdavi Shahri N., Chamsaz, M. 2013.
Epidemiological study of trace elements (Iron, Zinc, Copper, Chromium and
Cobalt) in nails of sexually premature and matured boys. Iranian Journal of
Biology, 26(1): 136-142. (In Persian).

Berry C.C., Adam S.G. 2003. Functionalization of magnetic nanoparticles for
applications in biomedicine. Journal of Physics D: Applied Physics, 36(13):
198- 206.

Borm P. J., Robbins D., Haubold S. Kuhlbusch T. 2006. The Potential Risks of
Nonmaterial's: A Review Carried Out for ECETOC, Particle and Fiber
Toxicology, 3 (11): 4-6.

Ehtemadi deylami A., Mohammadi Y., Selamat N. 2013. Histopathological study
on kidney and liver of common moorhen (Gallinula chloropus Linnaeus, 1758)
as the bio indicator of pollution in Anzali wetland. Journal of aquatic
Physiology and Biotechnology, 1(1): 1-17. (In Persian).

Gatlin 1.D.M., Wilson R.P. 1986. Characterization of iron deficiency and the
dietary iron requirement of fingerling channel catfish. Aquaculture, 52: 191-
198.

Halver J.E., Hardly R.W. 1989. The vitamins In: Halver JE (Eds.). Fish Nutrition.
Academic press, New York, USA, pp: 31-109.

Hackenberg S., Scherzed A., Harnisch W., Froelich K., Ginzkey C, Koehler C.,
Hagen R., Kleinsasser N. 2012. Antitumor activity of photo-stimulated zinc
oxide nanoparticles combined with paclitaxel or cisplatin in HNSCC cell lines.
Journal of Photochemical Photobiology, 114: 87-93.

Hillyer J.F., Albrecht R.M. 2001. Gastrointestinal per sorption and tissue
distribution of differently sized colloidal gold nanoparticles. Journal of
Pharmacy Sciences, 90: 1927-1936.

KimY.S., KimJ.S., Cho H. S., Rha D.S., Kim J.M., Park J.D. 2008. Twenty-eight-
day oral toxicity, genotoxicity, and gender-related tissue distribution of silver
nanoparticles in Sprague-Dawley rats. Inhalation Toxicology, 20(6): 575-583.

Krian Reddy T., Janavdana Reddy S., Prasad T. 2013. Effect of silver nanoparticles
on energy metabolism in selected tissues of aeromonas hydrophila infected
Indian major carp, catla catla. IOSR Journal of Pharmacy, 3: 49-55.

Kucukbay Z., Yazlak H., Sahin N., Tuzcu M. 2006. Zinc picolinate
supplementation decreases oxidative stress in rainbow trout (Oncorhynchus
mykiss). Aquaculture, 257: 465-469.

Lall S.P. 2000. Nutrition and health of fish. In: Cruz —Suarez LE, Ricque-Marie D,
Tapia- Salazar M, Olvera-Novoa MAY, Civera- Cerecedo R (Eds.). Avances en
Nutricion Acuicola V. Memorias del VV Simposium Internacional de Nutricion
Acuicola, Spain, pp: 19-22.

1)


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

Mahmoudi M. 2003. Mineral nutrition in diet. Isfahan Medical Sciences University
Press, Isfahan, Iran, pp: 21-35.

Mendil D., Uluozlu O.D., Hasdemir E., Tuzen M., Sari H., Suicmez M. 2005.
Determination of trace metal levels in seven fish species in lakes in Tukat,
Turkey. Food Chemistry, 90: 175-179.

Mirkovic B., Turnsek T.L., Kos J. 2010. Nanotechnology in the treatment of
cancer. Zdravniski Vestnik, 79(2): 146-55.

Mosafere Khorjestan S., Khodabandeh S., Khoshnood Z. 2012. Histopathological
Effects of Mercuric Chloride on Kidney and Intestine of Persian Sturgeon,
Acipenser persicus fry. Iranian Journal of Fisheries, 21(4): 104-95.

Mytych J., Wnuk M. 2013. Nanoparticle Technology as a Double-Edged Sword:
Cytotoxic, Genotoxic and Epigenetic Effects on Living Cells. Journal of
Biomaterials and Nano Biotechnology, 4: 53-63.

Prijic S., Scancar J., Romih R., Cemazar M., Bregar V. B., Znidarsic A. 2010.
Increased cellular uptake of biocompatible super paramagnetic iron oxide
nanoparticles into malignant cells by an external magnetic field. The Journal of
Membrane Biology, 236 (1): 167-179.

Pusti A., Sadig Marvasti A. 1999. Tissues of Atlas fish. Tehran University Press,
Tehran, Iran, pp: 30-190.

Ramsden S.R., Smith T.J., Shaw B.J., Handy R.D. 2009. Dietary exposure to
titanium dioxide nanoparticles in rainbow trout, (Oncorhynchus mykiss): No
effect on growth, but subtle biochemical disturbances in the brain.
Ecotoxicology, 18, 939-951.

Razmara P., Derafshan S., Peykan Heyrati F., Taledi M., Ranjbar M. 2013. The
effect of nanoparticle colloidal silver nitrate and water-soluble player on
changes gill catfish (Pangasinodon hypophthalmus). Journal of Aquatic
Ecology, 3: 1-10.

Shaw B.J., Al-Bairuty G.A., Handy R.D. 2012. Effects of waterborne copper
nanoparticles and copper sulphateon rainbow trout, (Oncorhynchusmykiss):
physiology and accumulation. Aquatic Toxicology, 90: 116-117.

Shi J.W., Zhang F., Zhao Y.L., Chai Z.F. 2006. Acute toxicity of Nano and micro
scale zinc powder in healthy adult mice. Toxicology Letters, 161: 115-23.

Stoimenov P.K. 2002. Metal oxide nanoparticles as bactericidal agents. Langmuir,
18: 6679-6686.

Yang K., Xing B.S. 2009. Sorption of phenanthrene by humid acid-coated Nano
sized TiO2 and ZnO. Journal of Environment Sciences and Technology, 3:
1845-1851.

Yousefian M., Payam B. 2012. Effects of nonchemical particles on some
histological parameters on fish. Advances in Environmental Biology, 6(3):
1209-1215.

1y


https://jair.gonbad.ac.ir/article-1-408-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-14 ]

dgzlg0 43 (CYPrinuS Carpio) Jooze yous sdlo 035, 9 jho Sdb Ol ks sy g9

Histological alterations in the brain and intestine of exposed
Common Carp Cyprinus carpio Linnaeus, 1758 to iron and zinc
oxide nanoparticles

Sahraei HY"., Hedayati A.A%, Marivani L3, Rezaei K*.
1 M.Sc. of aquatic ecology, Department of Fisheries and Environment, University of Agriculture and
Natural Resources, Gorgan, Gorgan, Iran
2 Associate Professor, Department of Fisheries and Environment, Gorgan University of Agriculture and
Natural Resources, Gorgan, Iran
3 M.Sc. of aquatic ecology, Faculty of natural resources, University of Gonbad Kavous, Gonbad
Kavous, Iran
4 M.Sc. of aquaculture, Faculty of Marine Sciences, Tarbiat Modares University, Noor, Iran

Received: 7-9-2016 ; Accepted: 22-2-2017

Abstract

Despite increasing usage of metal nanoparticles and their applications in
various industries, few in vivo studies have examined the side effects of these
materials on aquatic animals. Therefore, the present study was carried out to
investigate the effect of iron and zinc oxide nanoparticles on histopathological
changes in the brain and intestinal of common carp (C. carpio). Four hundred and
twenty of common carp (average initial weight; 45+3.2 g) were provided and then
after disinfection, fish were adapted to laboratory conditions for a week. Samples
were randomly divided into seven groups. The first group was the control group
and the other groups received 10, 50, and 100 pg nanoparticle/g dry feed for 60
days. Histopathological studies of intestine showed that dietary iron and zinc oxide
nanoparticles caused an increase in muscle layers depending on the exposure time
and concentration. Also, iron and zinc oxide nanoparticles caused an increase in
neuronal size without any histological changes. It can be concluded that dietary
zinc and iron nanoparticles (even in small amounts) affect the histology of
different tissues of common carp.

Keywords: C. carpio, Iron and zinc oxide nanoparticles, Brain and intestines
tissues.
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