[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

S35 (ol 2o (sl ppghy 4w

Journal homepage: http:/jair.gonbad.ac.ir
< ISSN: 2423-6349 3958 3 i sl 135
99 WS oliits

A=Y oo F 9,[«5 oY 0,499

Gl Bl 30 Sl ST Cud b 9 il (Fe Sl als g dwo I (LAl (g gl ST
(Rutilus lacustris)

"5 58 dozo [ 4ol e T yhas dll coxs )9l ) el 3

u.‘”lf ..\....f oKisls S:....Jo @L;.n 9 6))9Li.5 IRLSH K ‘QL’J"] d)b)‘.")ﬁ‘.‘ 9 do ﬂ_;)L....; L_g).'éfa L_gj:.r..'l.ib‘
u,.;”Lf A8 oKiils ;x,..)a é.gl;.o 9 65)5&;5 0aSCisls (s og)f )l,}..;‘.Jlov

US> Wl £o
3 Ban 09 o0 (oo s )3 (K Sl 34 Ol g 0yl Sl o Gl T e el ol sass,
5900l iz GlonunS | T b yB g (sl (ouilidiy95 Sloas L (o) 2 i3y o 512!
-85 el 09 o Ll 45 (65l 9 by (RUtilus acustris) ;35 aels o2k e dzsy U
B Wog )5 [ dwe bl pd 50 Comwgddd 9 ofudg g i S JglS olani 32 4 (ol YIAINE 8l e
Ogoygp cdale I Sxe (w8l Eel ob o als b s 90 0 o il bl A VARVAT RN IVRY

PYP PP RCANWEP FYPIC VR FPURIIX VUM { EPUREE RUOW | | PR BRE-S TN R PR 4

- 5009llo 9 3L sy 3T Al 30 ceadilus (g 5lo] MBI (635 anlS plo (6 ycimw] i v

455 Jghamo o g5

Jole Sy o 4z 51 45 315 (LS SaaR ol @l ok abIs soime ol adll  odlk S ol O o
ol (i 51855 53 i ol Jolo g Ll 3go0 wgmme T sl lipuyionl ol e 5 sl sty

Sg (550l g (239) 5555 4olS alo Silawws| T g

09995 aS olRils

hojat.jafaryan@gmail.com: J..!

ooyl s a Ll (95 (§5a0gr 13 o (6535 aolS (alo 1 guulS (sbrojly

o2! .(Jouladeh-Roudbar et al., 2020) sl 423 5 1,3
ool o a5 wilios 2bye 2o plale 532 aisS
2 Ol S Oloj 5 5 (o0 oy s3d g e
Kottelat and ) il oo ole Cutigus)l o (15,8
Gilas sl obe ol aSslsl I (Freyhof, 2007
901 Gfdg)h.m‘sw)))u)‘):b 09‘“‘(5" oolazl ‘;LAA-"
s 6Lm6?a5JT eyl 3l cansy lame og s)le
sl b alawtse o)ls ohg azg a4 Lo e
Kiabi ) cosl 48,8 1,3 las 5100 ,0 o> 5l Lo awo
&5e8 cpl olyail asay axgr L .(and Abdoli, 1999
wole 33 glasl g Lis sl ol OMs olesbe
b 5l &S oole azm g )Y laglee Jlo o 5 aolS
Skl sladileog, 1) 098 0 0§ (e gran ded (2S5

WS oo silele 555 sbye

doodo | )
Lo )0 i ol o5 ()5 Olsiea )35 by
655 1554 IV e s o) ol g oo axlis
il s 435 ¥ e 5l A 45wl oo leale 5l il
alox 51T ) Kan 5 550 (s0g0) il oo (g0l
65kl pleale elsil Olsion )35 by 2L bl
el (2l )0 )55 (ool o i 2lo 3T o2lo
gs509; olale (pl i 05 o)lal 4elS” cale 5 Sgm
257 8L 4 (e sladilsog; 4 Jreadss 61y g 039
aalS ale (VFVA (mincs 5 Bols) oiiS o & yzlee
slice a8 Cunl 555 sl yo wied )l sl (S 5,55
277 8l eex Bble (oo (S le Gl (ooie 202
Rutilus lacustris cole aU L 4is8 ) 0yl so Clusay
(Cyprinidae) Lol ,5.5 oolgils 5l ayam gumes, o
(Leuciscidae) ;lale ol Jaiwwo oolgls o 4 7,


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

Wl Dglite Do g (S Sl Wl e plaguly
ooyl lageuly oyse 52 (Donaldson et al., 2013)
moslal b st by oyl v aisS (o peais |
Debee i)l 05 5 el Bloge 9 w6 25
25 o 4 (28 ) Glbpol ailo bagyge,90 51 (5 52
5 Golebgr a5 Wabiee el g Wedioe w9
aile obayseyss ol (ialsl alolidl s> colled
Slej e 5o (539 2wlsSe5 )95 H9055%) U35 ssS
Ll «gaiaal 15U wilg o 5 Sad o o3l 55 5Yob
sl axsls les (g, Lg)S)‘.\.‘s’L;

oS milse (pgas 0 JE 5 o> 5 dno anl b Vool
Ralglasoaay 0wis 5 o de b slalass
ol &5 W85 oo i oo 4 dlaly (Siledr
ol 5 s o s ail oo LS00 b Ll Sulss LLs)|
WS oo A glale jo il fele Sy plgieas
-4 olale Sl Lo penay (Cooke et al., 2013)
“xso)f‘sa So @Lm.:‘ d].a.a 6‘)3 d)loﬁo]@d )9.’4..,'@
30 a0 WS sed oy Sl Coenl il £4.040
Mol 5 Jroadss 5 iS5 pslaieas a5 Glale (pgas
Cool b Olegoge 5l il atils (5,105 ond; cl>
S Gieeid maastie Hate 5l g 08,5 o olald
€5 Loyadr g dwo Al Lo il Cooal
)‘ (5“[) LJ’“")M‘ U‘)"’A LQ‘)] Q)S.Lo.c 05.7L§ 9 S u‘gé‘
O iSS 0 Sles g (S0 CotsS )0 obo lles
Danylchuk et al., ) o)ls Jlsl3 jlews &5 Lol
St et potee L3 | Sy 4y (paie LS55 s 51 (2008
Syse 5 ) el i (S3ele et ol (b))
b 6Ty oyl Jolse SMales 5 s iglgil oo i
s LT oLl ax 51 asS o pal 3 1) o lale aps |
ol sl 5l Baw (Cooke et al., 2013) wil oo e
Sl yially 2 oro 5l (GO0 Slagm il ST sl g
Gk ol slagatly (ulidpg) (Sajgle s
5 by oy oalse (GaT il e b 5 ol
aals oale ()95 slaFial )3 0ad (oINS (olse
D9 &>

GBS 8 g olelr b pli olaanl o laale
Loy )Siws 5 (40,5 do pln 10 Isa (Syme o
Bl a5 ol 06,8 oo 1B sl cow )] Kale
)90 foS 15 ooyl Jalge (nl 05 o0 do B pae sl
Shrke 3l e pSeple opae jo aiiloe )18 Coesl
Lol b ba ol 5 S silule, a5 95 o aslinal
G900 Wl Comex Liax b o5 6ln 1) e 455
oy ilalay ploj yo ale &7 Sloj (> mleee
e Klgs oo (Blo (3lale ) g dpo I (LBU yiel ]
GRIBIL sl Codbge 1ol e 5 Sye o S
3ol @l 0sd Glz )5 ply 0 sndyel
sale ge jsba Gilule) 5 wro sloogd oS
Cooke and Suski.) wils )5 o 5L Comax 4 1) 00l 0o
oy 5 dwo Al 85l e sul do sla ale (2005
RCOUIPTIRCIR SRR P ICRX SR SO K Je
e o o] oS58 ool ol
wil Wl Jeady 5 wd, 0 Pl 5 )k,
Bartholomew and Bohnsack, 2005, Cooke et al., )
—ay ool b 5yl Lelse 51 silisee glsil (2013
0dl deo s ale j0 cuiiS Cod g oadS Ojee
@ Coles j0 amd e 7y a5 4zl plosl i Ll el Lo e
T 0uls dpo 2le o3l g aisS aiile Julse 3l (golaws
3yl (K sl oolaznl 0550 15l g5 oy Sinle a4y,

.(McArley and Herbert, 2014)

ol dpo (ple aS a3 0 25 (Sloj (3ol 8 Ol i
ol Gl 9 935 (g ls093 adane 5l S (oo (o
P 5 2l as gloj S b gol o B oads ol
S Oyledy ol s e 0,8 o 8 s Slgol
Wogdoo (S Sl ol &5 oyl
stz FB A5 S (o0 25 | (6505 Lo (1
aar alolidl el (s Wigd oo dpo a5 sl ale ;]
3o oS50 58 (S99t Slkes ploxl (g 5 oe
.(Muoneke and Childress, 1994) s, o 1A% 4 soc
aads Wz U oaslh a3l auly oo Byl Julge
5 laatan dajy) slp b (b slocusdsn ;3 Ysoss)
29,5 Jols Loyl Fealy cansl alils aslsl ools o>
BB plg o8 sl (5,685 5 (So5els 508 sloa] B 5
Oez g 95d ke wet lae Sl LU ojle oo


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

oS alo 33 SilouanS 5T Cud yb g oyl o 95 G aSLE y1 o 31 iU Lyl ]

,okaieas (Blaxhall and Daisley, 1973) o (5 .5 o3lul
oz Jedg 59 Jold dei Sled el (8 5385 3Lt
laded slapY 55, (o> By 8 lewgise s
Blaxhall ) 00,5 (end LussS (39, 40 9 4td (Jgore

.@nd Daisley, 1973

095 Py (o] 9 ooyl Sl (iuw

5 Pl chle Gemen (93 prw il slaaSll
S Gl cale Gazmen (eal ol (JoisS
-8l byl 5 (ACHSE0) (leliaS 5 jg5d Codlad
(SOD) jbsamsotnnSlyom mepl oszad Sl
e VB w3l 5 (MDA) wswliss oslle ool
lge 9 (2byo iy aelS (Bl (pdlge s o il
Loojlaibinl lagtg, (bolyr el )3 oald (5l
005 pSelul allibl slacus 5l eslav

.(Adineh et al., 2024)
S b g Sl oslatul b (g5 oy ;5615 lale

o3l ol o558 Jaallgias ol oe5] ol
JossysS cdale #shaus (Borges etal., 2004) oi s ,.5
IBL)ELISA s, 4 alfiylej] cuS 5l oslitul b p
Co., Gesellschaft fur  Immunchemie  und
I odeslSaia! ol .l e (IMmunbiologie
Sosliiul b g (i ;595" (o9& (pgate CoS Lawgs
Cdled lre fnd (5l 0l ploul Jlegids XSl oK
Ellis, 1990) lawgs oadadl,l i, 5l pr moieid
5 ol 4 ids S YO jlade 05,5 oo osliul
il S VWO e g - 039381 33¥ S (glasls
P95 w9S 95 9,500 (2L SL (gpmibiwge S
£,S oo +/+Y cdale ,o (Micrococcus Lysodeikticus)
Lo a3lal BIY glg b olind 3L Ve +/0 jo d o
&3 o3> 1,0l Bio-Tek oo ,)lu¥l oo 5l oolaw!
SelaSy 5l o g S3 Segll OY e zae sk yo 4yl
A (g S o3l (g8 iz Toazes (36T (sles ;5 (5SS
e V) @iz GRalS elul g e Y Sollad lasly e
bgy 4 (ACHS0) LoSe codled o s (S 4o
R e yuas (SUNyer and Tort, 1995) b g gy
o3 Sladyeds spen ulol p JoSe cllad jolaie
do G555 5 30,3 SlapelS 0, s Soill s 5
el Sl 15 oSS QLT 8L L as e

gy 9lge | ¥

olse 5 by sy ge welS ale I (s 1o ptiges
a8 ale iS5 S o Al o el (5 eSS
Srohee YA doiizr ol b 2065 555 b 5 Jloomens
g alge odle g f iz (95 Liged el
Shosliial b 2l )0 oads oIS (ulge 5 (2L yo
2500 ad S oo il 4l o Lo ¥V S
5l ooliasl b (g0 cps 51 g AboliDl 6,15 stigas Ly
O ) 0 PSS ke Ve cdale b S (g0 las
o 43S Lawass w9 (Adineh et al., 2023) ol
€55 Gagke e ) Sl Jsb ol
(05 o ) S5 039 9 enben ) CE0 L (il
Al 68 ol 25 Y Conlis b Jlioms g9l 5 L
Sl 4ol 5l 4 ba SSpw jleslinal b (6,555
@ 00l (5 slaez (> sladiges ol bl (Lale oo
GSoslail Cm Cromd S A0 e Caond g0
oole Sol> Slrogs e (19,0 (lids> byl
5 g3l o slodls) 4 528 Cand 5 o olind 03
Gl ,gSB i g gy gilolas gl olasil ws cole
SrSoilul Cuz 95 ladiged ad Jie olierdsn
JEsil oBaolejl @ jo5 59, (omlidinss lo el
03N 0 S sleoss e ilular ol il
a0 ¥ sleo b Jlxsy (950 el YT o 4 o)L
Wind ol cpdddd 5l e g aiad (g eSS ol Kl
093 00 S bppe silulaz Gl (55 Sladiged
(Adineh et al., 2021) ol §guts il 428 Y+ Do @
sladby g9y0 seew bawgi g b > wsd Sl ey
@losdan $lo)pSl (o) p Oloy U g Jikie abg o

A (6l Az A led by 558 g0

aols' alo (nalge (a5 o sl (g puSojluil

b GmslSgen clale 5 508 lodselS b sloJslS
oS glen woys Gl Jegliwgen Yl eslaal
S Plang So 3 )lailinl by, 4 5 wlSSl (g, Bullas
Il lpd s pFoslal g sl gen Cusilow g &
OmlSger MCH) clile 5 Joul5 Langio oo Jolt
Onlgen Lawgle 5 (MCV) 508 Joul5 lawgis
abgiye sse sk 5l (MCHC) 508 (slaJoulS


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

bl Jlni g 4y 225

PSS ,l38le 5 5 ool s slaosls (g kel () (sl
Microsoft 158l ¢ 5 5l o loges mu,y slp g YV adeud
31 lab! gz lal bosls .o eolicl excel 2013
(Shapiro- Wilk Test) Slg—g,mli 9031 b 090 Jleys
Sosls @i (39 Jloy &g 53 e A (o)
B,y il )ly 0325 ge3T 5l eoliinl b gm0 9,90
bzl 730 oluebl mlaw L5 (One-way ANOVA)
09031 o b s 5 (a5een L0 Sils G (S SO
Gy ad S8 K050 5l ey,5 (Duncan) ,SSls
sl,esl sl ssel cavdy slacsls blaie 51 o)y
5 ly® g Wge ael gale 153 e lardisn
aybgs bl }:Jm Sl 50 00l (5,leSS (aolge
0 8 solazul (Two way ANOVA)

=Y

obe suliines b asli b o e ol Ceway b
oad ools lid V Jgaz j0 aws o)yl o (5,55 delS
Ol 2 e 8l s a5 sls lis gl el
nlSgen o3 Jol5 aile G5 slayull
e bawgio 08 JolS Lawgio px> o Soilea
3 Cowgie 22yd g Gualigen Clale (nglSsen
290 9 by 4l ale (palge osle g 5 slaix
Comwgiid 9 Jedg 55 i JoulS (P00 0) Canl sl
5 @by 4l oale nalge osle 5 5 slaui
SR> 0) s agzy Jolae S e
Lulyd 5o Coizr 5 (S0 barme j53S6 90 G Jlite
o8 Jell e JolS G aPLe n we
Sbale 03 Joul Lawgte pae a5 glod (mglS 9o
03955 I3 sime Cogie 5 Comshid (L3955 ¢ sl gon
Febb 2 Gy el Gl Jiee Sl eaaas (las &5

b oe do Lalyl o ale So>

SaS 4 o] sl olawi g oad aid JUjyy oY
o 5 U Y VoA i 2 e s g o
SlaslS s,V e e 5 698 Qi il ol pulais 2
Osebimsa 5 7dg S Voo 03938 b (095 55 508
Sdige Gupms 9 pend yhaie O 5 (Lo YIT 4 8
Sl lapm> g odd 38,0398 AL L plp Ve e o
4 o) das > 5 45 il bl 5 1 5
aan & ol oo a8 0l i3 So YO & Bl S
Loglin 5 6L g5 5 505 el s Sn )+ Lnaly
S¥aade e Cue ol F silh az o Ve gleo jo 598
s b YN0 o) 5l plas” 2 a0 LL ;0 5 00l ools
O O30 03938 madis W IS wo s AL Jsloce
a0 F glod ;0 gaddo Ve Saods 90 VP (o Loy
2 255 Jobre (6)9 wiz g oad ey il ol 5 il

25 S5 gl FIF e Jsb

P gl (o il L b o (5o 55351 i
0¥

Sya> 50 10l (SOD) 56 gound wluST g w35l 6l
Ol anld (Ha02)  sulusTyy (59,000
w3l g Shanld al (b s s ey 99
o 13D ALlS @y )3 S92 90 lgenns WluST o
Faglb BV 5o Jsb 5 sasiyiSend olins b e
¢l (Marklund and Marklund, 1974) o plx!
Jslme L Ladisod (95 @ s CAT) YIS (5l i
BU1 gloo yo agdo Ve Doy (H202) (y5g,0mp0unST
pisel sl 5l e 85 1B oo Ojglne 5o
Ot S OgelaST o ld B8y cqar Oladse
oS b iz g o ooliil VB o0 51 codlad 5o
Goth, ) a5 plasl y2osil T+ g Jsb o yiosidgiSel
53y bl s (MDA) 0l (g oy59le collad (1991
Ad o ywegl OYQ zae Job o o lastill
.(Baluchnejadmojarad et al., 2010)


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

oS alo 33 SilouanS 5T Cud yb g oyl o 95 G aSLE y1 o 31 iU Lyl ]

o Lyl )0 (g il 9 (2130 6355 AedS (Blo 5 g ool iy (wlib g sl ) Jgux

. S b i L
S - i 9% e e b 5 o oole St
NS NS NS M AMALEDIAIN, O/« £+ /AS? AL EVRIN, (MM3/,)52) i Jsul8
NS NS P=/eey  A/FY e ¥®  ypPE.? VY oo ¥C VYT ey (MM3/,152) 30,8 Joul8
NS NS =oeed AFY RN ABY AR VAR e FSD Y/a. £ /.0 (©/L) (sl son
NS NS P=./-¥y i\:;/'.v:b FYIVE £ V52 PPN £V/0-P VY Y (1) &y S gilon
+V/50° £y/..0 £.210
NS P<.oan P<.ioan \ARrAYENa dh MCV
TYV/EO YYAL- - TYa/e ¥
P=-/fr NS NS OAIV. £4/8-C DUYYAE/-YE  DAYH N2 BA/VY £/ Pg)y MCH
P=-/.0v P </ P<eford AAYOE/¥2 AAN /oY VALE D Ve E.aC ©@/dLy MCHC
NS NS NS VEOR £V VFAL E£VA2 VEa YA V[ ) £V /AAR ) o s 5
NS NS NS YAVY £ /¥YV3 AY/ee V02 VAN EFMNE VYART £YVSR (1) baggat]
NS NS P=u/eef ST EJOA®  ¥F. 2egfD e egtd OIAY 1193 (/) lamsgize

el g o] 10 ixe YT 929 pus Sxedy (NON-SigNificant) NS .(P<«/+8) wil o o sixo (g 5lol SWiB 31 (yLid (pi¥ gy ALl pus (ygiuw 0 30

45 039 40 ixe (5,55 aalS oo odle g i iz 50 S
& Sl p G arls cnl bl il easas plas
ALLE<-120) aibioe (590 9 2Ly 4l 2l
Febl g Gz g (S35 Laoee ;551 90 o Jlite
Magine B0 plabaS g w95 Colled wiile (95 (s
055 ol bl ol s il oaies (LS o5 005

P>+ 1+0) il e anlS als

5 5 Sz 55 0o el oyl Jols b
2 Sl ;56 s Lulph )3 (5)55 el oale osle
S Joes wle et el slayell e
rdge 53 JS Gl greal 5 00 GlekooS i j95d colad
LAY Jsaz) ol azils iysn s by aelS ale
2 Ceeiz g (S heme el ogd o bl

S gl 9 S olS (JorysS 9> (Sl sl yalil

do byl )0 (65wl g (b5 (5555 aolS (Blo g oole i (Gl gl yielyly Y Jaua

S| (%Y
e 1 Gt Lo s —= S sl
3T sSy9 0ole b 5 by oobe
P <y P<efen P <oy VY- /Yo £Y/AD VYY/YY £ /AYP Yey[e. £f/..2 \YY/EY £5/7YR J"’"“”{
Gl 5 5i)
P<efeen P <.y P <.y AY[-§ £0]-£° APIAQ £Y/AQPC \YV/O. VISR 90/A) £Y/14P ’S’K,
Gl S o)
miggd colled
NS NS P =¥ Y¥/OA £Y/140¢ YY/FY £V/5€C YAIYS £¥/1 130 Ya/00 £-/202 - sl 3>lg)
(&30 2
0 olakes
NS NS P=./0 VY- /YY Y. vhe VeV £V VAYIVA £Y/5A% VVO/-Y EY/e ¥R o
(i (sheol 02-1)
. e . ‘
P<evy  P<efa¥ Py VAL e e jq.P Va0 £ xaP VAIAS &+ /- £ YoIve o2 & omslSgies
Gl S o)

Sl 3 5ybel Hosxe §1 3923 pue (Sxeay (NON-SigNIficant) NS .(P<e/+8) Wil oo JI15 xo g yloT S 31 (yLid (¥ By o ALIT pore (ygiuw yb O

S>> 100) el g bl Jlobae gles Lo loss yu
Cdled Gz g S0l 49551 g0 s blise
“yobas (P < /0 D) 05 o gime (BlewsdanST g
S35 aols ale GhapnSI il cod)l y Cpir NS
b (S8 how o5 Jbjo culs )b gxe
o sire il ol so yelle g 3YBIS slo, g2l coilys

P <10y cnls gybl

05 (S| BT slap 5T Collad 4 by e (slaeols
SLIY Jgaz 10 5,55 aelS oole ools g 3 o iz yo
oS 5T sl 3T dled 51 ol s .l oo
Lilyd 0 6555 aals (aleoole g 5 slaiz 5o (9>
ST 5T laps 5T el 5 g ls gme 3l apo
0 0) cwls wedllss Gl g VLI slags 5T sl


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ 90-G0-920z uo JrJe‘pequobirel wo.j pspeojumoq | [T ZT1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

oS alo 33 SilouanS 5T Cud yb g oyl o 95 G aSLE y1 o 31 iU Lyl ]

ao bl 53 (5 5wl 9 (S (5555 4olS (Bl i g odlo iz SloaT T (Lo 3T codlad ¥ Jgur

& P | 5Ly
Dlie §1 o Lo — st . = Sy> sl asls
595 P 595 oobo by by osle
1 PUWER R VIR 3 Ppwe
NS NS NS INZARIE= I OFIAS £+ /0¥? OFIA- £Y/4Q.2 AR VRAE
(G hee fa=19)
LS
P<./-¥ NS P<./+:0  YO/FFEVAFL  YEAY £./7AP Y$lo o £ /y0 YA/AD £+ VO ?
(G-I YREY
b b aeaaliss oglle
NS NS P=./-¥  AVAY £Y/FQ AY/E0 £+ /Y0 A/D- £Y/Y -2 AF/AA £Y/FYD
(e kool J32530)

ol )bl HId Sxe 4l 3925 pue (Sxeas (NON-SiGNITiCaNt) NS .(P<«/+8) w0 HIo Smo (g lo] GB!I (Lis iy gy wlid pas ygsw yo 4o

s odbe (plge 09,5 ;0 laygS ol wdale ol
Shal380 15 e il CaaBgo (0 0l sanlice el (o ausl
Lol @ gl )3 GuslSgen cbale 5 oo Soilen ao)s
O3St Jo ced )b Gl 4 e YL (Snbie
kol ol (G585S (el 4z 50 5 g5 by
UylS pol i L sl s (Witeska, 2005) sg s
Bl omolSsen 5 o Slen il S polie coul on

- s 63031 g 595 0 Olal Lyl i jo Jgese j0S
OYA s culas gkl b

S ez g e | F
L ale szl Oloy 30 (Solgn jud Dl dcgacno
O3z oo il Jale plgrsas o8 st s Lyl Sl s
‘51")...9.- J.;f\g 4 e .»15.,@ Sl C]]a.a dfT o
ON a8 a0 5o Ll gl Ol aalsl g sl Lae> Cyo
WS I 3l oyl Rl 50 (So3elgnsad a5l wsles
- o0 9o (Ahmed et al., 2020) 053 o S yo Hl>0 3]
P 33 GRS )18 5 (Sislen s Dyt a4y yomie Wlgs
gob Rl @ e Wy oo bl e 0 Ige
asSlxl 5l (LeBlanc et al., 2010) sgi g5 oyumnS]

J9555555 9 S 9l5 ozmed oyl slagali Jromiw
Ll SeS s ;0 o yiwl 092 aneis (o Wilgd oo

) by o dlgsal Hlale 3-8 olusb sl Al
ooyl g ol o (Kihlwein et al., 2014) wles Pl el 4 2 % ”®

Seo 5l (A6 eyl g 35800 plonl (nilge do 55
4 ) 9 (p¥lae (Sieleed STy 4 e Wlg o
ol ps Galple adl axdls Jreads o Slee 250
2 see il 6 Ssglnss DI ey
28 3y 390 aalS (ale osle 5 3 (nalse
Olyeds (oulidog> slasall (6 pSojlusl lale e
oole aSile) aSTy> 35 o oolitl Lo yinl sloasls

Opeyse Chle polie o gme Gl cel wo
by alS (ale g oole (ulge ;oS85 5 o555
<os (Pagrus auratus) <ol oale dLiwly ol jo 0l
@S 5 28,5 )18 see (Siele et Sl iS5 el
B0 slesdon sloyal )b 5l (S as sls lis
b el ghls cme liEl e glewdly lisY
2R 9 el Sab b (el oyl slo sy
slypsie o Wylys 5 ool ojlail (0,5 wo K
iz o (McArley and  Herbert, 2014) culs
AL plgied Lowsdly Jo5d 555" lans Cansl 00l (5,135
PRPREEC IS PHC G 3 FWRSCCI P
ole 4 (05 Cawd g dwo Slgol jo S 1S5, VT8
Syed 4ol Zolaw 51 513 aldl ey 9,0 s sl
aS culs axg8 Wb .(Meka and McCormick. 2005)
5 Mo by Job o (Soigled WS als
oty ks 56 2o )0 Wl oo (5 Senle
Jead c ale o3l (Ol &)l> ax 0 @A g5 ezen

Slyeds 3,5 o0 J13 poye b Sl eyl By o
Diasand ) &l co 95291 (swlidiysm Judgp ,o Sloves
5 g ool puwiz owlidye> sloazLls (Moraes, 2010
Ol dee llyh 55 6 5l 5 (b 5,55 aelS ol
loog 5 o omlidygs (1o )giSTs ann a8 ol ol 5l
CoslS Slas emen ola,giSls 5 iy (EDkS
5o 2l ylel ot ool 5 o by g cins
508 slodels Gl Cll il cov slaale
dpher ol ZoSglen 5 GmglSges bl
Ligs ol 4o aSs sk «(Dobsikové et al., 2009)


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

VFo¥ by oF o,lols AV 0,90 (509,15 cwlils ploay s

&S wd S L8 gasd 0,00 (Mullus surmulletus)
Sy el e 5o Al lre ape gl gy
Wig so w60 glle 5 J55e3,55 sz (eS|
4 e Walg o bl (Ganias et al., 2023)
Sl B e g ead ST laJSal, Lzl
oot G253l L s ynl 5l sled Gunds |, oS
iy n dad) (o peddgilie 43 12 4 (g5l
Sl el SalSys sl 5 bolaeg S
-4, (Ciji and Akhtar, 2021) as3lails Jlhs 4 |, L]
& e ax ST as ol (las Glagh cnl @l IS5k
Lol o5 go wgmme (bl sl 1o il Jole S lge
Ao ole g 5 iz d4alST ale sloog,S o aslie (o
a5 W08 et ol lead a9 Lol eads
alS e ST Sl 5 el (s sla,siSl
S529 bl (5wl 5 2l ol (Su; o
shale & cs by plale a5z
shme S Sllugi s (Sl (yme 50 Sty (D550
ol b assy e Wl (S oly & Sl

S e |

EFERENCES

Omend ATAB g £l g © Gpdemm ey 92 (S04
g oy ol g pair o (o LS
Rutilus caspicus (Yakovlev, 1870) a.ls’ sl
AOndS bl )55 (553 (B i Sl
Slrao (V) F ol ole slun iogh 4 il
Y GY
39,58 50 Solul ol 4 Zewl AYAR g0 ¢ ol Coxs
4,25 (Cyprinus carpio L) Jsesxe ;5.5 ol
Slis (V) FY olpl b mlbes alore (DL
AAAAR

Adineh, H., Naderi, M., Harsij, M., Shirangi, S.
A., Yousefi, M., Hoseinifar, S. H. 2023.
Interactive effects of culture systems (biofloc

YA

G pdoole (Brosset et al., 2021) ol 0,08 ¢ S
Sl gl i b &S Sl Gl la STy 5l (S
a8 A5 lasllhas 5o gl 5ol peitns bLS )| ()95
o &y by yo laialesl €95 50 55 35515 sl a5
T & g 9 428, Vb (L 5.8 ole J&5 5 Jo
b Wl oo cpl a5 8L rals iolejloyge P o
Wb gl g ol 4 el gpd ool
Ry ol ipeh o (Dobsikova et al., 2009)
ObolesS 95 Sallad) (95 (Sl (slaygS polie
le o3l iz palge 09,5 ;0 (S mslSgienl 5 0
YL Glgs 5l lid a8 sl Cawss Lo 5l oo s aedS
L e T L
Elgil oo 3 9590 53 1, Sotad)l ik (sl 52
Cooke ) wiS' oo p2l)8 15wyl Jolge S elas 9 us

(etal., 2013
Sfbee 2alS a4 jamie ey e (o ol dg2
«(Aksakal et al., 2011) 5gs o b3l 5o (coo i
Gons el Sisdpsed Sl 5 B b 4S5k
~JBel) 5l (AU ol G (SlanST Bl gl pitacns
5 ST T s 3,515 zals 00,5 o o1 sl
B s g ol sla SIS0l 058 (lie 50 Jolas pas
53S9 sl 1y e oy (o 5T
ol Gialej] jo (Maritim et al, 2003) oisS o o2l )8
Pgomnsd deaST 5 SlarnST T gla 51 LT ol
4ol oalo 4i8h b9 9 (2by0 ridge slooy S
ol 5 VLIS slapy 5T 4l o cuslad (Lol LS
dwo slaog S o o s bl Sl gre Oglas RNV
Olej 25U (g 50 Lubls 3929 5l 5 1y 5l end
ooyl 5 (S ol e 5 Spe b 55l ool
<d,5 518 byl o,90 Sciaenidae aisS g0 ;o guilans]
2Ly 5 e 5 Sye e 45 05 1 5l Sl oS
2 R s s alie w55 g0 o gl deo o)l
Oz slaenST il
95 0 Ben Os M9S5S gl
i o8 2y o 5 4 5] 31 i canlie B i
Sl Slis 5 ydn 4595 93 ;0 00l Ed (Vb e 9 S e
Viana ) cool b o (S8 coml b gulocusST o il

2 o lgol 53 b diwly cren 4o (et al, 2021
2l 9 (Sepia officinalis) _ale sslacns! STy


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

e 4odS gle 35 Sl 5T b g hosl o Gig5 S ASLE 1 o | (S o sl ST

interventions. Reviews in Aquaculture, 13(4):
2190-2247.

Cooke, S.J., Donaldson, M.R., O'connor, C.M.,
Raby, G.D., Arlinghaus, R., Danylchuk, A.J.,
Suski, C.D. 2013. The physiological
consequences of catch- and- release angling:
perspectives on  experimental  design,
interpretation, extrapolation and relevance to
stakeholders. Fisheries Management and
Ecology, 20(2-3): 268-287.

Cooke, S.J., C.D. Suski. 2005. Do we need
species-specific guidelines for catch-and-
release recreational angling to effectively
conserve  diverse  fishery  resources?
Biodiversity and Conservation 14:1195-1209.

Danylchuk, AJ., A. Adams, S.J. Cooke, C.D.
Suski. 2008. An evaluation of the injury and
short-term survival of bonefish (Albula spp.)
as influenced by a mechanical lip-gripping
device using by recreational anglers. Fisheries
Research, 93:248-252.

DIAS, M., MORAES, F.R. 2010. Biochemical
parameters for Piaractus mesopotamicus,
Colossoma macropomum (Characidae) and
hybrid tambacu (P. mesopotamicus x C.
macropomum).

Dobsikova, R., Svobodova, Z. V. A. F., Blahova,
J. V. A. F., Modra, H., Velisek, J. 2009. The
effect of transport on biochemical and
haematological indices of common carp
(Cyprinus carpio L.). Czech Journal of
Animal Science, 54(11): 510-518.

Donaldson, M.R., G.D. Raby, V.N. Nguyen, S.G.
Hinch, D.A. Patterson, A.P. Farrell, M.A.
Rudd, L.A. Thompson, C.M. O’Connor, A.H.
Colotelo, S.H. McConnachie, K.V. Cook, D.
Robichaud, K.K. English, S.J. Cooke. 2013.
Evaluation of a simple technique for
recoverying fish from capture stress:
integrating physiology, biotelemetry, and
social science to solve a conservation
problem. Canadian Journal of Fisheries and
Aguatic Sciences, 70: 90-100.

Ellis, A.E. 1990. Lysozyme assays. In: Stolen,
J.S., Fletcher, T.C., Anderson, D.P.,
Robertson, B.S., and Van Muiswinkel,
publication. pp. 101-103.

Ganias, K., Malioufa, G., Kaloyanni, M. 2023.
Evaluating the levels of capture-related stress
and physical injury in métiers that use gillnets
and trammel nets. Fisheries Research, 267:
106814.

Goth, L. 1991. A simple method for
determination of serum catalase activity and
revision of reference range. Clinica Chimica
Acta, 196(2-3): 143-151.

¥4

and clear water) and dietary protein levels on
growth, digestive activity, mucosal immune
responses, antioxidant status, and resistance
against salinity stress in the Caspian roach
(Rutilus  caspicus) fry. Aquaculture, 570:
739418.

Adineh, H., Naderi, M., Yousefi, M., Khademi
Hamidi, M., Ahmadifar, E., Hoseini, S.M.
2021. Dietary licorice (Glycyrrhiza glabra)
improves  growth, lipid  metabolism,
antioxidant and immune responses, and
resistance to crowding stress in common carp,
Cyprinus carpio. Aquaculture
Nutrition, 27(2): 417-426.

Adineh, H., Zahedi, S., Yousefi, M., Sedaghat,
Z., Yilmaz, S., Gholamalipour Alamdari, E.,
Farhangi, M. 2024. The Use of Perovskia
abrotanoides Extract in Ameliorating Heat
Stress- Induced Oxidative Damage and
Improving Growth Efficiency in Carp
Juveniles (Cyprinus carpio). Aquaculture
Nutrition, 2024(1): 5526562.

Ahmed, I., Reshi, Q. M., Fazio, F. 2020. The
influence of the endogenous and exogenous
factors on hematological parameters in
different fish species: a review. Aquaculture
international, 28: 869-899.

Aksakal, E., Ekinci, D., Erdogan, O., Beydemir,
S., Alim, Z., and Ceyhun, S.B. 2011.
Increasing stocking density causes inhibition
of metabolic-antioxidant enzymes and
elevates mMRNA levels of heat shock protein
70 in rainbow trout. Livestock Science. 141:
69-75.

Baluchnejadmojarad, T.,  Roghani, M.,
Mafakheri, M. 2010. Neuroprotective effect
of silymarin in 6-hydroxydopamine hemi-
parkinsonian rat: involvement of estrogen
receptors and oxidative stress. Neuroscience
letters. 480(3): 206-210.

Bartholomew, A and Bohnsack, J. 2005. A
Review of Catch-and-Release Angling
Mortality with Implications for No-take
Reserves. Reviews in Fish Biology and
Fisheries. 15: 129- 15.

Blaxhall, P. C, Daisley, K.W. 1973. Routine
hematological methods for use with fish
blood. Journal of Fish Biolology, 5(6):771-
81.

Brosset, P., Cooke, S. J., Schull, Q., Trenkel, V.
M., Soudant, P., Lebigre, C. 2021.
Physiological biomarkers and fisheries
management. Reviews in Fish Biology and
Fisheries, 31(4): 797-819.

Ciji, A., Akhtar, M.S. 2021. Stress management
in aquaculture: A review of dietary


https://link.springer.com/journal/11160/
https://link.springer.com/journal/11160/
http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

VFo¥ by oF o,lols AV 0,90 (509,15 cwlils ploay s

convenient assay for superoxyde dismutase.
European Journal of Biochemistry, 47: 469-
474,

McArley, T.J.and Herbert, N.A. 2014.
Mortality, physiological stress and reflex
impairment in sub-legal Pagrus
auratus exposed to simulated angling.
Journal of Experimental Marine Biology and
Ecology, 461:61-72.

Meka, J.M., S.D. McCormick. 2005.
Physiological response of wild rainbow trout
to angling: impact of angling duration, fish
size, body condition, and temperature.
Fisheries Research, 72:311-322.

Muoneke, M.I., W.M. Childress. 1994. Hooking
mortality: a review for recreational fisheries.
Reviews in Fisheries Science, 2:123-156.

Sunyer, J.O., Tort, L. 1995. Natural hemolytic
and bactericidal activities of sea bream Sparus
aurata serum are affected by the alternative
complement pathway. Veterinary
Immunology and Immunopathology, 45: 333-

345.

Viana, D., de Souza, M. R. D. P., de Assis
Teixeira da Silva, U., Pereira, D. M. C.,
Kandalski, P. K., Neundorf, A. K. A., Donatti,
L. 2021. The effect of bottom trawling time
on mortality, physical damage and oxidative
stress in two Sciaenidae species. Reviews in
Fish Biology and Fisheries, 31(4): 957-975.

Witeska, M. 2005. Stress in fish-hematological
and immunological effects of heavy
metals. Electronic journal of
ichthyology, 1(1): 35-41.

Jouladeh-Roudbar, A., Ghanavi, H.R., Doadrio,
I. 2020. Ichthyofauna From lIranian
Freshwater: Annotated Checklist, Diagnosis,
Taxonomy, Distribution and Conservation
Assessment. Zoological Studies, 59:21.

Kiabi, B., Abdoli, A., Naderi, M. 1999. Status of
the fish fauna in the south Caspian Basin of
Iran. Zoology in the Middle East, 18: 57-65.

Kottelat, M. Freyhof, J. 2007. Handbook of
European Freshwater Fishes. Kottelat,
Cornol, Switzerland and Freyhof. Berlin.
Germany.

Kihlwein, H., Merrifield, D. L., Rawling, M. D.,
Foey, A. D., Davies, S. J. 2014. Effects of
dietary  B- (1,  3)(1, 6)- D- glucan
supplementation on growth performance,
intestinal  morphology and  haemato-
immunological profile of mirror carp
(Cyprinus carpio L.).Journal of animal
physiology and animal nutrition, 98(2): 279-
289.

LeBlanc, D. M., Wood, C. M., Fudge, D. S.,
Wright, P. A. 2010. A fish out of water: gill
and skin remodeling promotes osmo-and
ionoregulation in the mangrove Killifish
Kryptolebias marmoratus. Physiological and
Biochemical Zoology, 83(6): 932-949.

Maritim, A.C., Sanders, R.A., Watkins, J.B.
2003. Diabetes, oxidative stress, and
antioxidants: a review,
Journal of Biochemical and Molecular
Toxicology, 17(1): 24-38.

Marklund, S., and Marklund, G. 1974.
Involvement of the superoxyde anion radical
in the auto oxidation of pyrogallol and a

:dlioay sbciwl og2u

o3> aals mle ;o GlaaS (T Codil 5 dml (GgF Slaasls p ape 5l (LB6 el Sl e (e b ez anol cp plyhaz o j5el

A=Y INY NFeY L LogglSusS olfisloes )5 owlis cale sl iag 4 i (Rutilus lacustris)
Namvar F., Jafarian H., Adineh H., Farhangi M. The effect of catching stress on blood indices, immunity and
antioxidant capacity in Caspian roach (Rutilus lacustris). Journal of Applied Ichthyological Research, University

of Gonbad Kavous. 2024, 12(4): 01-12.



https://www.sciencedirect.com/journal/journal-of-experimental-marine-biology-and-ecology
https://www.sciencedirect.com/journal/journal-of-experimental-marine-biology-and-ecology
http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ 90-G0-920z uo JrJe‘pequobirel wo.j pspeojumoq | [T ZT1elyeoze ot (10a ]


http://dx.doi.org/10.22034/jair.12.4.51
https://jair.gonbad.ac.ir/article-1-910-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-06 ]

[ DOI: 10.22034/jair.12.4.51 |

Journal of Applied Ichthyological Research Vol. 12, No 4, 01-12

Print ISSN: 2423-6349
Journal homepage: http://jair.gonbad.ac.ir

The effect of catching stress on blood indices, immunity and antioxidant capacity in

Caspian roach (Rutilus lacustris)

Namvar F., Jafarian H2., Adineh H2., Farhangi M?

IPhD student in Fisheries - Catching and Exploitation of Aquatic Animals, Faculty of Agriculture and Natural

Resources, Gonbad Kavous University

3Professor, Fisheries Department, Faculty of Agriculture and Natural Resources, Gonbad Kavous University
3Associate Professor, Fisheries Department, Faculty of Agriculture and Natural Resources, Gonbad Kavous University

Type:
Original Research Paper

Paper History:

Received: 16-12-2024
Accepted: 04-01- 2025

Corresponding author:

Jafarian H. Fisheries Department,
Faculty of Agriculture and Natural
Resources, Gonbad Kavous
University.Iran

Email: hojat.jafaryan@gmail.com

Abstract

Fishing activity causes stress and physiological changes in the immune system. The
aim of this study was to investigate the hematological, immune, and antioxidant
capacity indices of male and female Caspian roach (Rutilus lacustris) in marine and
pond conditions under fishing conditions. Hematological factors, except for the number
of white blood cells, neutrophils and lymphocytes, differed between groups in the
fishing conditions. Fishing stress in both sexes of sea roach caused a significant increase
in the concentration of cortisol and glucose hormones. There was no statistical
difference in the antioxidant enzyme of superoxide dismutase between the sea-caught
and pond-caught groups of Caspian roach, while there was a significant difference in
the catalase and malondialdehyde enzymes. Overall, the results showed that although
fishing is considered as a stressor for aquatic animals, it wasn’t the main cause of
changes in blood, immune, and antioxidant factors in the Caspian roach.

Keywords: Rutilus lacustris, Fishing, Blood physiology, Stress indicators
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