[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

o

0»55[.7 A.uf ol
5ol euwbiboale slaiag i a0
A8 liwo) «p)lez o)l oyl 0390
http://jair.gonbad.ac.ir
Ploobw 3 gui> dlu dw g 99 (i S0 ¥ () o Mg S S LY ()
Joo wd g Jad 40 guviw G Ailb g Capoeta trutta (Heckel, 1843) 4IWls

Faazmedl; wa>g
Sl et (w8 olK2HS ¢ oaes arlis 0aSLails (DL 09,5 JLobiu
AOIVIA i pdy gl ¢ AFNNYO sl s 2o s

oS

olow Al 4w g (owi> ol Jgl JUo) Al g5 S 09,5 5 5 Wgo axid £+ slows pol> iz 4o
OYAF olo yui g oloy3) Jio wdgi Juad b jo zuw @S aildsg, 4o (C. trutta) s sk
Wgo (Blo 3o IS (59 3 0)ibiusl Job (JS Job Jud 51 2l yiol)ly (pdge do 5l g 0005 (520
0393 Job «p il p22) el (S b piolyly (5 puS03Il jgkiods (6 IS0 ot 31 s 9 Wb (5 S0l
e sasdg il i g (Jlaow @l ol jLAS 9 gl (g o Tl pwl (oI oSy
Sr508% 9 xSl Ao g Al 90 (S 09,5 95 1 31 (39 i p (T 9598BSS 9 (39 ywgiund)
99 pVgn Sy Coprudy dulin jakiods (GSI) Suilogugolis’ (sl (55503l 5 uy ol Josay
Wl (S 09,5 )0 U (139 9 9 libiwl Jobo o J5 Job 105 (owlidicdly 3 by <Ll dw g Al
JLES 9 &l -2 S ilopsl op el x> (02 Al 90 (w095 (plge (I YL (5)Id Sxe yebay
oS yguo 0 .o ovlic 5,10 Sxo OS] Al aw g Al 90 (Sew 09,5 o jo Jlooww gulo (g jomm!
Vg0 30 Silogugdls (asls g FYL dlv 93 (Juw 09,5 (ngo 10 p el o515 9 Iy 0,90 Jobo
o Grasdgyiwl mhaaw 09 Al g3 (Juw 09,5 (nalge I FYL (Gl Sae jbar Al dw (Juw 6g)F
SWS| 4395 y0 w81 Al duw g Allw 95 (S 09,5 (Vg0 (st O (9 P39 (T 9)MBSS 9 ()9 wgiond
Gl Jolpo 50 omds ol a5 ols LS Saw 09,5 90 @ ;0 cwlbicdl Wl 09 (5,10 S
dd 8L LSl (omier G gk I (pols 09,5 (109 CILE (g g Wiwd Cag)y BB d <l 50w
092 LSy (o posl Al 20 53 Al dw g Al 90 (S 09,5 95 5B 5O

Ay L ¢ i S g il ¢yl CaninS (o CLETUMA 2 ollS” sloo /s

zadmajid@gmail.cm : Jgze oo ss”

00


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

doddo
Jdo 4y golasdl 12 g solasdl slaaseS olos Liwly cpl jo a5 wil oo amb p133 s3losb
979 b rizmen s o555 S8 35 5 eal Sl ol GlaptansST o Lol 1k
Ol.‘?u‘ LB")'I" )‘ u.!u.Ja o QLAMJ‘ cdiss 9 6)5..5 Sgdoe @Luo P Caxo ..\.w) )a‘ ) o~.\...>|)$ LSLQ)LMJ
i 4z eSS A ey 3L wad ol mlie ol Wyl coge a5 o Sogll glgl
A prme 0 GladiS esian IS 5 mome Cupde Jleel jshieay bl cwlidcen;
Goon 9 2SS Gkl lele Glize laaist (b plBS 5lul 0jg el el sl b
s,k ;! (Duarte et al., 2007; Lorenzen et al., 2012) coul (i 0nd a4 5, S yusds Loian
5 3baBl 5551 shls a5 )98 50 (B9 0 x5 (oog SladisS (Lheadsi slagaly ow)
9 oo; p.cal)s 6)5)"(5)"] S ‘) LQL)] )‘ 6)‘0]30).% u&a‘ ‘ML"SA Gu...vl.uc stjl)l’ 9 ..\.M:)
Al dalss anel> 5l 950 g dlgs Sl 4 e

W e 33 9 9pS (0 dedapw gatin 3 (28 Jlod ot 3 gaie LIS alboy)
4 (eoge 5| e 5 Wle dlaial T g0 Jome 0 35 oglS” alsg) b (I oo b o 5 (5 20skS
6[94.'; S ) JZA 9 Sl 00 @‘3 4.1.‘>0 Mg} B 43[5&5) u.!‘ ijso kj‘)'c Sk LY u‘ﬁ)"‘""’ 45[505)
(Bahrami Kamangar et al., 2012) a.:b . (C. trutta) Jus eleslw oz 51 lale 5.5 calizo
obale,eS odlgls o3> 5 eolaidl 35l sl slawss 5l (C.otrutta) s sleolow
(Zadmajid, 2016) s ls 5429 5 y5,s5] Caro 0 o 5l eslaul Sl a5 wib . (Cyprinidae)
Sz 9 2 et Jlod (Jlod 5l (crmy i ;0 a5 039 Glnl (oeg (lals alex 5l 455 )l
b Luls s (€. trutta) Wb abolow g5l o (ADOIT, 2000) s,ls 2iST1, olpl 2)¢
sl ls s (Abdoli, 2000) wib e Jlo ¥ LY 5 s> sl s Jlo F 6 ¥ ools i sl
Sals el a5 siib o (delge ) oo cale 5 bailssg, fad eogll Wl iy dwo 3
ub).bo o 6[.@4495 u.w...l BRI S ICH Yo ¥ JL...J )‘ as 6)510 L ol 00 d.vgfu.a‘ Cozo> ‘579)\.\.:
695 ol Sl Geizmen 5 Ghian 5 5SS el )0 &S al (ke (6510 0 s OBl (o) 2 S
gl 5> (ploolows ilizes sloaist YL (haSTy d979 b il 1585 (ormb slacl glis 5o
logas basSopl Lis ody Sluogas s b alal, )3 435 &)jg0 Slalllas b sloo]
St slagge,9 56 (Zadmajid, 2016) woesl; asl o Sgaome i slo ok CanicsS
sy s_))L...J‘ Ja.").».u o (C tl‘utta) )‘..\.H} ‘SDLOOLA-A.AJ ‘5.05 ).' u.u.\.lﬁ.o GIM ..\.Jﬁ.: 6“%;;‘5 5 ‘)

o1


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

B (Bloolow 35 i Al duw g 90 (o 03 5 (e (Mo wd ¥ SRSl (o) 2

oLhles 3 LS el o (Soofiani and Asadollahi, 2010) _ellow! 5 Sldso 5,8
Capoeta ) 5, s ploolw Jio adg g 0, slo 535 (Bahrami Kamangar et al., 2015)
25,5y alzs 0g; sleasly 5l S g (pew) L VB o o4 |, (damascina
Javaheri Baboli ) L ss85 ¢ Lis els> 4 (Oymak et al., 2008) l,Kea 5 Slogl pizmen
axl ;o o e 1y (Cltrutta) Sl alolew Jieadss 55405 @nd Taghavi Niya, 2014
2 F9ysp gobe CSLS g dalllas W0)S sy Oliis 40 sed alBogy 5 4SSl
2 dbe g anld enisS i g 550 Glapeile jais el et 5 (S olals
Sl Coenl Bl Lhjsn g sy plale ;0 Slnd nl ok 4 (oltws &5 w0y gl
(Eoman &) gla by See slp el CeaS L5, S,k 51 (Matthew et al., 2010)
Syge ohale jo pIS5 Codbse (69) (areiew ) leean Sl adlas g 5 slacalS (6l
(Alavi and Cosson, 2006) ;4 e

C. trutta) ol bl 5 iz e ady Glaasls wyp pol> oo 5l Gus
Jbad byl a5 (i g5l ol JLo) dllo 50 (oo slaog 5 o g $DLES wlboy)
Oezen 5 6,15 Gyancil 0 GxSese Gln 455 0nl Sl (T jshieay Jre 0y
Al e 495 (pl 5l cblas gl o pae Sledbl b

gy 9 dlgo

s 05,5 51 (C. tULR) W aloolw dl Wao axkd -+ olaxs yols 3eios ;o 10p3 W g0 o
30 (oloys g 0loy3) o aded Jad b jo (L) by e 3 oolaiwl b als aw g als 40
VY obele (splaex (b o wlbag, O Ol 4z 0 a0 8 (6 gleenr patie LS Aoy,
5 55 W5 o A8l 5 wad s p b Bl Sl ead gyslaex plale 0g ol S e az o
Jbws eyl axly (oS0 aml 4 @ JLid b oo, DS lale 2i0g (5,0l slags lrials
iy 5l ey 100 ooliinl oS (pl 5o oS (Saew; w2y (pilge Laid (plply oy
D (Ml (S AT j2 10 Wge 33 Vo) dlles ds g dllis 50 09,5 90 4 Lol opalge
5 Srwege 455 Alewgy 5 ndlge (el Slabinl Jsb 5 JS Jsb iimilge (oomimions
O gz b Sl (Syegm 4z 380 30 g ¢S ol Jlizms o3l bawsi gl (2,5) S 039
5 i Al G ole o Gl Caend I S golaas e s g 5l eslanal b leale (e
L8 Dge w et 095 i gl Gl eolitul b oolaslesl jo 9wl axilyn (glarew
(Biswas, 1993)

oy


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

fso el Sl (lbiorion 9 (SSUbp pwl Sl ol)l i jglikeds (6 55 el
ay oo ,Lid U ool b T L (Sogll sy ks dite (30,5 Std 5l dmy epyusl (6 5Ta0 5l
W 6)5]@-? Sop yu! KW Josds (6,5 p el do oo j0 5 Wge lals 5l oS0 4l
s i Jise olKle}] 4 i8S oy T g el Sy e alols s & LS
Jsb 5ol (sl 285 g eladl il en V slocSi s Lot (i i) ol o
NaCl, 50 ) ouisS Jlud Jslo basgs s Jbeb alisd 51 S )25 oloj (4l pypusl <8y 0,90
Boliw! 5L <S> 5l lap sl dap a5 Sloy B VY o+ s & (MM Trris, 20 mM, pH 8.5
sles o Glaalin g 0l 5, 5o;lusl (Eclipse E200- LED) ()90 0 Juaie g8y Seo bawgs
o yS gilo yul (5 ,505lil sl (Alavi et al., 2007) cé 5 & je0 (o5 6l YY B Ye) I
syl o aado A jo je0 Yev e b e yile oiws [0 ol 58,5 Seui sl 5l ey (0o )
Pl 0515 b (S o3l Jlooms slowadly gl B0 0 53 o S gilen 5l osliinl b adge
dlre (rom i 2 50 aalie 2ls b g w6 Sl (e giilon 3 labial (bg; 4 58
Jw‘ le...a) JL....Q..» le.o.w)b LS)M‘ )L....\S 9 C‘ - 6).50)‘..\4‘ u.e‘.‘> (BUttS et a.l, 2012) KW

Voo e0 50 Seiyiile sleslanal b wbais ) (sl shee VIO slalg (15,0 Laiged (o5 6kS 52
(eppendorf 5810 R, Germany) 5e.a yilw of 5 le az 0 F sles ;o g adds Vo Sowa

0955 4 (S5 nge) 0,1 18 Jbg (6 Cuond o 85 Jliraws slowsdly Ggnis il 5| am i
s gl m o alisy 4 i Leadly sieml s gl - g g ool Jlanl wax laJlg
model K-7000; ) jigew! ¢ (Metronm Ltd. CH-9101 Herisau, Switzerland)

A 6 Seslasl (KNAUER, Germany
(xS el 3 m iddm (owlBedl g (GSI) SiloguwgolS (@l (s (535 095
51 ooliial b 3lS labe oy rbaws aelsl 5o Wad st VO PPM liee 4 S J5 L lale
laaiges L85 Sygo (o0 dBle @il by (lale 5l 655 03 W3S SS el 4z S
Foolos ,o 5 FO- e o0 L aids Vo) 5o le 5l eoliial b ol s 5l e el SO s
5 ple & abgy e Slasin oS ala by & prw G D SSE (93 5l oy (5 SOl 4z
o okl Lags oad ol JUs 5 0 ools JUl snd e ] (65, ez y bawgi iale;] als e
oyl 5IGT Glej b (o5 il azyo -YV) slezsl 5 glos jo g iy (Sexodly o0
Sl (o) Sz S Anbre S 5o Bk SeilegugalS (el wad 6, e

1- Supernatant

oA


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

B (Bloolow 35 i Al duw g 90 (o 03 5 (e (Mo wd ¥ SRSl (o) 2

IR 0Ll 5o ledlad 5 6yl Jlpe 5l Gy s Jslome 5 00l (S (L (slaaiged ady
Accu-Cut® SRM™ 200, ) pgis,Se olfiws lawg (5, tmg,See T 28l ablio 5 oi ool
ples 5l g o gl Syuiel - S glen Lo ip 5l e ob 4y (SAKURA, USA
G5 g, Se S 4 8L slaa Ml 5 ah agi Y 202 O Y elKilejl ;0 olS (ladisas
ok by oad ) gy elelp (Jeke JBSLe g oSS Jolie g 08 (o) seile 4 emme
20,5 a5 (Blazer, 2002)

LS 039

GSI = x 100

O O)9

(095597 (=S aded 69 3 (9 rmgind) (i Sladdy il f( o (WALIg pwl pazmiw
5 oslizul L s (ELISA; model EIx808, 241 Biotek, USA) oy, InYl oliws laugs
zso Jsb ,o (IBL International GmbH, Germany) IBL o5 ,4 Sgeye0 ioew slacnS
30,5 &1 il e 0,55l Oy gy ool sy (slaosls 5 0l (5,505l agil O

5 iyl (i ; sl el b b L3l o sl cansas slaosls 1 ylo] Judaxd g 4y jaxi
o g le g alle 95 (g 09)5 (i SladSgrtal 5 (ol Sleadl (liertsn
2 T ggail g Bgi el ~Bg ToalsS (905l abssay lap)] (Koo Jboy gass8 Sy
oot g 525 28,5 18 Jlod g 4525 5 )90 L peSilee duslile S (0= 410 0) 20,0 A0 haw
+ Sl & oty gl o baosls .ol alsul SPSS lj8le 5 aliwsay bgyye Slles o Waosls solos
&3 ol (Mean £ S.D) o lastiw! jlxe 81l

Jsb o JS Job (m pol> Geiod mls Golol 1 SHlogmgols (asll g (omiwlons )
Jsb IS Jsbo el 352g (6o cine O3NS Al o 5 Al 30 ot 09,5 15 S 035 5 o il
S Al 95 (g 09,5 (g 5| SVL 5l g sobay Alle dw (fw 09,8 13 S (339 9 9l
obt Al ds i 09T opilye g0 SuilegwsalS aSls paizen () Jsaz P<-/cD)

() ooz P<ef20) 39 Al 93 (o 09,5 (nadse 51 5VL (6l8 S

1- Enzyme-linked-Immunosorbent Assays

o4


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

(GSI) Silogusgolis (L g IS (33 <2l Jobo o5 Jgb (oo Bl s ilso) gl -1 Jpuir
gliie S5l B9 ,5) Jio dlgs Juad b goicw LS ailssg, (C. trutta) Hlwls alocbuw 5 cplso

(..\ml:sn AJlw 4w 9 aJlw 90 su» 03; O )|é62xn S| o929 )ful.u

p-value Al dw (palge Al 95 palse Salyb

p<-/+0 Yove £V10° VEIA- £V/5E° Giosile) JS Jsb
p<-/-0 Ve £t VWA- V550 (o gl o laibeul Jsb
p<-/- NALEVa% YOy £¥/59° ) JS 039
p<-/+0 AR\ d YIAY 4 /AL° (02 )3) Sslogugalis asls

;S $lo yal iyl o> (10 gl (Glowwdly (2 lsolign 9 (HSUp sl (L ol )
6)‘QG~LA A_B)LJ‘ AJL...J dw 9 d.ll.»...v 50 ‘5».».' 05; u.n.\.]ﬁ.n )é JLM..» (:»Lo 6).0....:‘ )LA.AAS 9 C‘ e
095 pge ;0 pal 0515 5 S5 0590 Jsb &5 (Sye ,0 (Y Jguxr PZ1/00) i svalis

(Y Jgaz P<-/+0) 0y Al as gw 09,5 51 YL alles g0 o

WJUsow galo (g ol jLad 9 &1 - (3 3T 9 Lo ppnl o ol 2o (Hlimo B2l £ (1S5 o) A lilo =Y Jgux
J.aaé ‘;‘o T QM 43[.‘5.)3) (C. trutta) )|..\.‘L‘$ Gb'.noLﬁ.w » Q""\""‘“ ‘Io).:,.u| p.f'): 9 Sy 0,90 J,.‘o
(Ml:sn Al dw 9 aJlw 99 (o 03; Ry )|¢62&n S d¢>9 )ful.u usLﬂ..uo Gm.«.li:' s_és)’) J.Lo ..\Jy

p-value Al dw (palge Al 95 (palse Salyb

p>-/-0 NI TN SI¥Y -0 Gid o) oyl o2

p>-/-0  FYA- ZFXA OY/Y + EATY (30,8) &S gl ]

p>-/-0 VIVE £ f VIFE £ /vy Jboow gl gl-2

p>-/-0  YVYY. 25/0Y YYV/- o VYA (PSS p Jyaml o) Jliow ol (s jomsl ,L2S
P<-/-0  YAYFE/FY° FY/-¥ £V VAR (456) S 55 0590 Jobo

p<-/-0  YVALEYYS \AATEAI Gid oo 50 gaae) pyml o515

P O95590 (eS 9 (69 5 (9 rmwgied (o> SlaaSy iul mhaw 1o (BALTg ]
(Y‘ Jsd? ‘p>'/'()) Sy 6)‘0‘5“‘0 A w8l Al 4w 9 Ll 99 (& 05; u""dﬁ"’ Oy Q?

09 Prw O9rwwiey (w9 deB (6O g gy ghw (Hlaro Byl FuSilo) dwglie —F Joua
Cogliie mnlSl By y>) o gl Juad sb gokicius GOLES ail50g, (C. trUMtA) WL aboobows 5 sylse

(..\ml:sn AJlw 4w 9 aJlw 90 su» 03; O )|é62xn S| o929 )ful.u

p-value Al dw (palge Al 95 (palse yalyb

p>-/-0 VAY - /VF VIVA £+ /YA Gidides 2 2,5 50) oy yimginns

p>-/-0 “IAY £+ VA -IOY £4/Y0 Gidides 2 S 5h) (g iinn (onS g 0ud (60
e


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

B (loslws i uier Al 4w 9 90 (G (W09 5 o (o Wi B AS LS (o) 2

iz gl sl a5 ol i s 05, 30 0 45 Ada ezl Slalllas iy swbiddly
slasho 5l (cols 09,5 g Gl (g g s oy, BB by CBL s by ke Jolye o
393 Oy syl Al 0 j0 Al s g Al 90 g 09,5 90 o p0 dan 8L LSl (i
09,5 35 2 oy 5ylme ) Tgile sl 5 aile il copsgilo ypsl (sla sl a5 (s5bas () JS2)
S92y il oo alive Loy baJob 5109 )3 jo iSTn g diies Eodgy S alle a g Al 50 S

(o 0955 53 2 50 el alose 9,0 onims (a5 Gagl (5)lme 50 58 Tigile el sla sl

ool L,,.\J,A (Ve X @LA..S,, 5 ol M,,Lm) MW ‘gwl.;.muab ablis —F sz
39 i 03,5 Sablo i (5o ol JS8 A  Jiaudgh b b bt LS 4l (C. truia) Jlls
9 Wbyl ogilo ol sladshe g oud Jol5 gkl alope &5 Jo odgi fad (b e
b Wl aw s 035 lale Ay gl Jabe S B siiis Cug) BB gl 55lxe 53 To35l0 pu!
39 T95950 ypsl 9 dailo s cmangilo yus! Glosls 5 0s JolS 5359500 yusl 4l yo a5 Jhougi Juad

(509,550 1+ ) s Caz gy BB (pogd (5)lmo

G S A 9 Sy
55 gloaisT Lis nizmen 5 5yomesnl angi psliiea (Ll Gl laaisT iluisen: 03954l
Duarte et al., 2007; Lorenzen et al., 2012; Zadmajid, ) el (238 4 5) S yus 4 Jlas (5 1m0
Shol Glaal 51 SO padae 5l YL coaSL i Sladg 0,6] Cawsas s 8,b ;5 (2016
D9y 90 ead S8 Jlaal sliwl, ,o (Haddy and Pankhurst, 2000) ol oo (s 559555
L33l pywye slagis, | oylel Lulyd jo esian iS5 Ly Conb 5l cuaSh cpalse syslae
Bl Jol o 3o 5 eilie (ot S5 ol B o tlse Gl Giliee sloaisS Joo
Jsb rol> G bl Goluly 23,5 (o p dlo e (d 095 b (o g0 (Sw 09.5) (o>
Al aw g 09,5 (6lyp oad (5,505l Silogugalls jasls o U 59 o laibinl Job o JS

)


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

Soofiani and ) sl 3 Sldge laws 485 &jso Sldlas Gululy andl og 25,5
wlolls pgwe sla by, 5l (o b oo 2alS e ali8l b S ) (Asadollahi, 2010
w515 oS gile sl (55 > (o el )b) sl (A5 sla el (2l VL CedSTL S ndlse
Ga>5 o (Alavi et al., 2008; Mylonas et al., 2010) il oo (o 5 olonisn SLoS 5
99 (S 095 (nlge 50 Sl @b el JL2d 5 gl - (o o S Ple el il x> G SOl
5 ol 0515 5 S5 0,90 Job a5 I ys0,0 i caslive (gl cixe M Al 4w g Al
Pl S 25 095 Jobo ladigS 25150 09 alle dw (i 09,5 51 YL Alls 95 (w095 (g
lo,eiS s ail S ote gl 4830 Wiz 5l i B 4l wim el (See 5 009 by Sl
@ 2 Ol 423 (el LS (e 5 S el o) bage cdile wiile (gouae
3NS5 51 el S5 ok ATP 5 CAMP wiile: Jsbow (19,0 sla el 5 (s5losed, cons
33 el 005 s aen sl 5oyl 51 el HLad g 2l - o LKoo 2,k 5l (Alavi et al., 2008)
aS s yobay (Billard et al., 1995) 5,038 o 35U oyl &) colls 5 a5 el labe slaasss
(Miura et al., 1992) aib o p ol <8 1> £958 40 sote Jole o p el Gl 2l - o0 (20158
05,5 5 Gind o 1PF e ¥0) 5YL allo ds s 0,5 0 o)l B p e qone ol uios o
I 9y (5l sine BB (,lT Ll 5l Jg 3gr G e /FY EoNY) alle g
Sl 53 poel BB B3y 4t 0 el (S ¥ g 0,5 0 pl 6515 alS calply
AV s )3 Jseme sebar il (el al s L 5 ST (Seislnid Lulps b e e
PYL el o ol S a5 0390 55 5 Ly o3Il cnlplo Wl 55,5 Wge ol
Tekinetal., ) coul yosSas abal) S &0 o] cdale g p ol pme adal,y a5 1> 0] 5109,
55 Bk ke mals Ol clald Ll ogdie it el w2 o G381 L ey (2003
Eolo 10 oyl oS15 a5 w55 5 5 155 (Liley et al., 2002) Ko 5 LY pol> Gaim b llao
23 el 5L gl sl a5 (Oncorhynchus mykiss) (LS .55, YR 5 obale oyl
S5 pley D az ST g VL Ale dw (g 098 L dmlie )0 (LSS (G 09)5) aiS (oo
OSes 5 Sl ol Gdod laadl BMSp 0p alie (e 0g)S 90 o 3 eyl
Al 50 w095 (pdlge ;0 pymwl S5 050 Job 45T wis, S Lo (Lorestany et al., 2006)
kS Gimad 3 5l Ao oz 5 Al an i 058 b alie 3 eSS, VIS
g LSy 09,5 51 YL (Morone saxatilis) ol o) ol alls dws s 05,5 palae ;o o sl
ol cdlas (pl cpe pol> 3adss golo (Vuthiphandchai and Zohar, 1999) g allu 053lss

oo Dlyis Ghlo (ale 4595 g5 bl aliSe (i o) 55 ol (AS Sliogas oS

1w


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

B (Bloolow 35 i Al duw g 90 (o 03 5 (e (Mo wd ¥ SRSl (o) 2

Ao 5l gileyl il B 0 epe el S plsiedy iz gl slapgeyse
SiloguogoliS (aslls g cunizr Gloadg il Giomins @dly ;o W)ls GRE (s ol U L5395 g3l
Schulz et al,, ) wiies zhe olS eSS Jole slolid oS olyicay baseS 5 g ke o
@l & SlegugalS (a3ls gu)p plojen é oolS LSS wzly slaaiss 5> (2010
ez Syl Jhoviw (ol ply b obS (Saem) Jolie Gund S (ol e Wl o3
030098 Tobw ABb 5380 (e 0SS (o p 50 Wl oo SilegugolS (als ol en o
SCOLE ) sl Doglitie s iz Sty Jolye 5 Jab @ 425 b plole (193 i 55 09 st
9 el O uilSe ps )b xe bl @nd Baynes, 1980; Orlando et al., 2003
Crbars yml 313 50 (sage GBS 35395 oS 9y 60 (b Sl el 8 bagyse il slaw
ooyl mhw yol> ass o (Limetal, 2004; Scott et al., 2010) 55 5 wge lale 4o
59 (o 0955 5l VL allo a i 09,5 (e ;5 (9 rien (onS5yeB (83 5 9t (s
53 (s SrAS )5 (e slaads i gl (e g o g IS (el Bl I 5 05 alls
o g Al e 09,5 3 piwnl pa oond Gl by i ovalie Al aw g alls
o A ] )0 SilegugolS el 10 YU g awiz loasy sl paw (cond 09Vl A
O 4 1l «Saydur et al., 2000) ., Ken 5 ,gule ol Gudss L @lhe ol
pale Gl WS 5)S (Zadmajid, 2016) a.=esl; 4 (Peflaranda et al., 2010)
Siganus ) golden rabbitfish o 54 iz glaody il mhw (2ol L Solegugals
g illas (C. trutta) JJuls ale olew 5 (Anguila anguila) b, cole L «@uttatus
JolSs g4 5 iy azlg «C. trutta) Jlols aleolew (palge a5 ol sdalice pol> Guiss jo
@olS b, Jolye oolos loj w0 jebar i (ol el Sllllas Gululy 5 s Glojon d
3 ool 09,8 og e e Al a5 Al g0 e 09,5 90 o 0 Adly o ol sualie LB
sladso S50kt 09 DS eyl Al>pe jo ady Z8L LSl (i ladgle
5 et Cagy BB w09, 50 0 eyl 5ilme )0 Tgiile sl 5 asile sl (ongile
oosd )lxa 5 50 Tigileransl slaJsh 0525 il alie Loy baJobor 5l 09,5 58 STy
Syl plale )3 adn JlSle wdlioe (w095 93 j2 )3 (pfis yel Al po £9,5 oaams (lis
s (slalg) 5 (lankad 05,5 55 @ 5 ot S sk G LS55l oo e ple wiila
28 (Gipe 5 Wbl o)L g plejer Djge  p el BT ldlg) slaadn )0 09h

1- Lobular type
2- Tubular type

Ty


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

G 0 ST jgbay aan JSb (glaakad sl (Schulz et al., 2010) ool acsls sg>g adn
A easline (C. trutta) Sl alebaw ;o pol>
C.) oloslow 5 aalse ;5 iz lasho oS a5 055 ol (e (IS oge 5
Al ge Al an S A palae alie (dle g0 S 09,5) i E5b Jol Jlu o (trutta
(C. trutta) WG alolew 5 cndse ;o caix sl cuiS 5l JolS oliabl cga azl
oz 35 AL 0 g om b nalse Logas i slaadlS ple am Slidios o sl oY

Dgls

S0y g Sid
et oSilel Jstuns (605 all8 250 @i 5l 1) 095 el 5 (G10)08 ilye ol p3Y
shRgh Coglae I e (ouylo eMlel Gtz (pl sl j0 )Kel o 4 (Zaiin) 09 (b

20,5 oo (S0,08 5 Sis 059 opl Jlo slraija el Cya liws S olRisls

&bw

Abdoli A. 2000. The inland water fishes of Iran. Iranian Museum of Nature and
Wildlife. 378 P. (In Persian).

Alavi S.M.H., Cosson J. 2006. Sperm motility in fishes (I1) Effects of ions and
osmolality: A review. Cell Biology International, 30: 1-14.

Alavi S.M.H., Linhart O., Coward K., Rodina M. 2008. Fish spermatology:
Implication for aquaculture management. In: Alavi S.M.H., Cosson, J., Coward
K., Rafiee R. (Eds.). Fish spermatology. Alpha Science Ltd, Oxford, pp: 397-
460.

Alavi S.M.H., Rodina M., Policar T., Kozak P., Psenicka M., Linhart O. 2007.
Semen of Perca fluviatilis L: Sperm volume and density, seminal plasma
indices and effects of dilution ratio, ions and osmolality on sperm motility.
Theriogenology, 68: 276-283.

Bahrami Kamangar B., Ghaderi E., Hossinpour H. 2012. The fish biodiversity of
Gheshlagh River (Sanandaj, Iran), a tributary of Tigris basin with occurrence of
Rutilus kutum and Hemiculter leucisculus. The GIAN International Symposium
on” Biodiversity in Zagros Region. 5-6 May, Tehran, pp: 121-122. (In Persian).

Bahrami Kamangar B., Ghaderi E., Hoseinpour H. 2015. Growth and reproductive
biology of Capoeta damascina (Valenciennes, 1842) from a tributary of Tigris.
Iranian Journal of Fisheries Sciences, 14(4): 956-969.

€


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

B (Bloolow 35 i Al duw g 90 (o 03 5 (e (Mo wd ¥ SRSl (o) 2

Billard R., Cosson J., Perches G., Linhart O. 1995. Biology of sperm and artificial
reproduction in carp. Aquaculture, 129: 95-122.

Biswas S.P. 1993. Manual of Methods in Fish Biology.South Asian Publishers,
New Delhi. 157 P.

Blazer V.S. 2002. Histopathological assessment of gonadal tissue in wild fishes.
Fish Physiology and Biochemistry, 26: 85-101.

Butts I.LA.E., Love O.P., Farwell M., Pitcher T.E. 2012. Primary and secondary
sexual characters in alternative reproductive tactics of Chinook salmon:
Associations with androgens and the maturation-inducing steroid. General and
Comparative Endocrinology, 175: 449-456.

Duarte M., Marbd N., Holmer M. 2007. Rapid domestication of marine species.
Science, 16: 382-383.

Freyhof J. 2014. Capoeta trutta, The IUCN Red List of Threatened Species.
Updated December 2016. [Cited December 2016]. Available from:
http://iucnredlist.org/details/19027513/0.

Haddy J.A., Pankhurst N.W. 2000. The efficacy of exogenous hormones in
stimulating changes in plasma steroids and ovulation in wild black bream
Acanthopagrus butcheri is improved by treatment at capture. Aquaculture,
191(4): 351-366.

Javaheri Baboli M, Taghavi Niya M. 2014. Reproductive biology of Capoeta trutta
(Heckel, 1843) in the Shour River, southwest Iran. Croatian Journal of
Fisheries, 72: 150-155.

Liley N.R., Tamakee P., Tsai R., Hoysak D.J. 2002. Fertilization dynamics in
Rainbow trout (Oncorhynchus mykiss): effect of male age, social experience,
and sperm concentration and motility on in vitro fertilization. Canadian Journal
of Fisheries and Aquatic Science, 59: 144-152.

Lim H.K., Pankhurst N.W., Fitzgibbon Q.P. 2004. Effects of slow release
gonadotropin releasing hormone analog on milt characteristics and plasma
levels of gonadal steroids in greenback flounder, Rhombosolea tapirina.
Aguaculture, 240 (1-4): 505-516.

Lorenzen K., Beveridge M.C.M., Mange M. 2012. Cultured fish: integrative
biology and management of domestication and interactions with wild fish.
Biological Reviews, 87: 639-660.

Lorestany R., Ahmadi M.R., Kalbasi M.R. 2006. Effect of male age in Rainbow
trout (Oncorhynchus mykiss) on duration of sperm motility, spermatocrite and
eyed egg rate production. Iranian Scientific Fisheries Journal, 15: 119-128. (In
Persian).

Matthew G., Mesa M.G., Bayer J.M., Bryan M.B., Sower S.A. 2010. Annual sex
steroid and other physiological profiles of Pacific lampreys (Entosphenus
tridentatus). Comparative Biochemistry and Physiology, Part A: Molecular &
Integrative Physiology, 155(1): 56-63.

hY)


https://jair.gonbad.ac.ir/article-1-324-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2025-12-13 ]

A0 Gloww epylezy 0 )lod o)l 0599 /69 2,5 (ol Blo S fudg Ry sy

Miura T., Yamauchi K., Takahashi H., Nagahama Y. 1992. The role of hormones
in the acquisition of sperm motility in Salmonid fish. Journal of Experimental
Zoology, 261: 359-363.

Mylonas C.C., Fostier A., Zanuy S. 2010. Broodstock management and hormonal
manipulations of fish reproduction. General and Comparative Endocrinology,
165: 516-534.

Orlando E.F., Binczik G.A., Thomas P., Guillette J.L.J. 2003. Reproductive
seasonality of the male Florida gar (Lepisosteus platyrhincus). General and
Comparative Endocrinology, 131(3): 356-371.

Oymak S.A., Musa D., Unlu E. 2008. Reproductive biology and histological
changes in the gonads of barb, Capoeta trutta (Heckel, 1843) in Ataturk dam
lake, Turkey. Journal of Fisheries and Aquatic Sciences, 23(2): 1-11.

Pefiaranda D.S., Pérez L., Gallego V., Jover M., Tveiten H., Baloche S., Dufour S.,
Asturiano J.F. 2010. Molecular and physiological study of the artificial
maturation process in European eel males: From brain to testis. General and
Comparative Endocrinology, 166: 160-171.

Schulz R.W., de Franca L.R. Lareyre J.J., Le Gac F., Chiarini-Garcia H., Nobrega
R.H., Miura T. 2010. Spermatogenesis in fish. General and Comparative
Endocrinology, 165: 390-411.

Scott A.P., Baynes S.M. 1980. A review of the biology, handling and storage of
Salmonid spermatozoa. Journal of Fish Biology, 17: 707-739.

Scott A.P., Sumpter J.P., Stacey N. 2010. The role of the maturation-inducing
steroid, 17, 20B-dihydroxypregn-4-en-3-one, in male fishes: a review. Journal of
Fish Biology, 76: 183-224.

Soofiani M., Asadollahi S. 2010. Growth and reproduction of Capoeta damascina
Valenciennes 1842, from the Hanna wetland, Semirum. Iranian Scientific
Fisheries Journal, 18: 145-156. (In Persian).

Saydur R.M.D., Takemura A., Takano K. 2000. Annual changes in testicular
activity and plasma steroid hormones in the golden rabbitfish Siganus guttatus
(Bloch). Fisheries Science, 66: 894-900.

Tekin N., Secer S., Akcay E., Bozkurt Y. 2003. Cryopreservation of Rainbow trout
(Oncorhynchus mykiss) semen. Israeli Journal Aquaculture-Bamidgeh, 55: 208-
212.

Vuthiphandchai V., Zohar Y. 1999. Age-related sperm quality of captive striped
bass Morone saxatilis. Journal of World Aquaculture Society, 30: 65-72.

Zadmajid V. 2016. Comparative effects of human chorionic gonadotropin (hCG)
and Ovaprim™(sGnRHa + domperidone) on the reproductive characteristics of
wild-caught male Long spine scraper, Capoeta trutta (Heckel, 1843).
Aguaculture, 463: 7-15.

"


https://jair.gonbad.ac.ir/article-1-324-fa.html
http://www.tcpdf.org

