VWA Sl ¥ slad aasdlss Jiw  (DOI): 10.22034/26).2020.115600 o, silar coaass dasas okt 535 (sale olibind

Plod Jlab g il COb w535 & jmS i 113
(Salmo trutta caspius) 43 b 3o 13T

Ol comlae sy ¢ oMl 13T 8&m3ls (ulae suis waly it sy S SALS ) QB @

Ol emlie s ¢ oMl ol T o€zl ¢ pulae iy aal s wdlat 055 100l jgaans 14 ¢ld °

Ol colasaY oMl o1 ozily cylasaY ualy Mk o 5 < :-ik-bli Ot (]

o) comlae sy ¢ oMl 13T 8831 (ulae s waly Mt 65 S 16y Sl 9A a0l @

la8aT Glodle 5SS SMad o sle SlEEaT drnngo (BN LT (o usus ] suSaa g3y W aan) diane @

Ol e douss (g, lES s 5 Giose!

WYWAA Wbl 5y s VWAA 53T redl 50 o,

oS>

« ¢

Vb it 3 S a5 g pl S cigitiang 13l Jedoas g il 3 (lapd pleale RN b 3 (S L sl ST (e
2SS S 3 5m slos T alada Jlowds 5 el 20l gurliial (g 95 (35008 GBS I e ) gliindy eions ol il 3 - 5
b 0,5 0EY ¢ 95 e SOla b S5 oale dany ankad YV ¢ ST b plawl VYA0 plawe 13 B3 IS il dgd ploable 5T B9
RS YO S pa by ) a3 ¥ 3 ylosls 'MJ;J‘J;OJ“:“‘;‘J)“‘;}“‘J“f}!’."bj‘."‘f’)”““?\."ﬁ‘ui"w;b\:
0508 2 53 0 8 ket VEB VY 1S o U Y g 5o 0 (30meSTT  Aals) 508 2 33 0 8 (et AG Y 1050 5 4 Y 308 28
12 5 ot ou 3 )y (gLl (i) ot Jlomb g T 31 (g 20 505 b3l Bl 3 3 gr NS5 b (Gl Jlad b g W s
SRSl (g1 g ik 03l YU S okt - -1 AT (595 (g T 0Kt 93 4y T3 )5 e (g2 (512 Jlonbe 5 el 900
Y S5 S35 ga b odd oz (i Sl (e ol 4 5400 35 b jles den 3 (5N 57 5 gl Jlab y bl il
3 el 3 SaY 3 pudagd b 5 MY (S by ¢S (g 9SS e g aoge (53N ls o arinl (B9 5 ele
g 57 S g M5 (oS e Ty g3 Ay e Sl 43 Lo g5 s 9 ke g S ) gl sy s g ST €59 S5 3 g 4
By gl AT Ak g ot Jadl B e s 2 g3 0 S den NG Y (3emS)

Jbrb il (ST (i 35 (sbys o3l alo bl DledS

Y4 a

h.kharal974@yah00.coMm :J sicuwe saivw o (S 5 3SI cacy




(DOI): 10.22034/a€j.2020.115600

255 slus Wl aledas Jlabs 5 (il @il slacual 555 (S50aS) G5 L)) OlSes 5 Slals,

9 LSl plle sla sl (g 95ug S plaisli 890 10 5 995 o0
OYVA (Gawgeiiie 5 o) mlod oo Con ol lail> slacl
ailoo Ol s a6l e (chg (B olidio]
3 oslial b ale ol &lywis b el laailis a5 Sbsj s
4 Wb 2oy BB SsSus Sbe g s )ltle glaibss]
SSilas 5 (VY ) San 5 Hao) wsl s oolicnal LB L
Velkova-) ol Sl slaplasl oanliv aliwsas & )lai )0 opeo
Ca ot plal SO il @él (Y- - 0 Kostoski ¢ Jordanoska
o) Ken g Farkas) aib oo 8L cwliiogm! Slllas plo!
L 51 il Gyl paelinl 5 b oale (L5l Lasme (Y ))
SIS led jo ol sl (Y- - £ LCengiz) ogis oo o> >,
e o5 5 S lyieas IS shot 5 9,5 oo )8 Lo
2 e S Ol Slillas sl coslio 55 S 5
Codge dedy (Ve V ()], Sen gVelmurugan) sg.s coasd 3 Lo
5 035 )5 Jole 3l s pglas jsboay plail b el ()15
0l abe loaladl (s Fosla 51 K Gintal 1 0sds s o
wiloe gy Gl (b (A5 OYAY (Ses 5 (25)
(VY0 (,S255) Jgn pedas ;o Lietial (Y1 (], Sen g Wang)
G (YN oo Son o Takabe) owis Lol sbayl5 Jobs s
dols ad FSiop il slaais Gl o)l 550 Sl
plake o ool la s, alor 31 aics Jsb il 5 gl oo
Azl ,0 g aies Gialydl |y pan] xbaw (>lg B e ,S solanul
(YVF () Ken o Bowden) anled célye (65 i ofeS]
(Slard) 008 Cgume (sl pll n Sees § 2 S s b
G5 Lol el 3155 plail b BL3 1 slls a4 sl wy sle s (VWAY
Cdl OYAY o,k wibe s> sladsls s o] Lol
i 15 el 55 50,8 (slo J5rlS 55 40 Jlxb iS5 )
Silalge plo a4y 1) oy (5l aS cal ale jo 09250 plasl Las
Gilwo yu 3 lo5 g0 Jloxdo slas ,Shes 51.(Y4Q - Weber 4 Wells)
Gl 3ol il J L sy Julows &5 55 o 5
Jb laadsiginn 5 Ggye )3 &5 )10 3525 95 sl Sk
GlasdS slaws ) ale colad zals LV PAF . SLos)sgd o pd
Job slopsd (S93 sladobe 5 ool S Jaze (95 5058
&0k Sosed slacdld b oyl o5 Sloj Ll sl o Gl
5P GBS e 50 (F55 lashe (ad of3T cleas wns o
syige S i b 5 a8l talid 555 5a8 sla el ol
SloaisS e il (Ko QLaleolTOYYAL s yo g s snssy)
Ogn Bl galez 50 Ceslay B a5 anilbioe Lo 0 (b9 n

57 by eyl sale (Y- ) (Donaldson g Lee) sl oo

drdde

Ol s 5 Sler Camezr 08 (S2al38 Wy, 4 425 L gl

salys aleely 5 (Ko Syl cato wlle (Ssn gl &
9 Bell) wiS il poge G L )90 (s n el 50 oS 392
baes o ools ormd lae owliiilgy Ll 51 (Y- .Y Sargent
5 ROJIK) ols i cobll Jlows Sl slacls L5 cos
Olgedy Wiy o Hldle ofgar sl Ollgs ((VAAY (] )SKen
35750 soa ¥l 5 Ceyslarmme o 56 6l (So3slsm sl oL
Balasundaram) a5,.5 1,8 colaxwl 5,50 byl sloolliny; ;o
S s e 5 2l ST e slasl 5l ploale (Y14
rdiine yobody 45’ Sxio § (6 e 5yglES Lol s (L]
S oo 5 S ye &y e wigh oo adid (b O e
5 e Sl (J olge ol polie (S cloay (lals
OheST (YooY ) Kan o Zaghloul) wgls oo (puSos 510
bl (VoY Mallya) O (&5 sl cn et Jslore
5 OVAY (s lughelanl) @3] Slogzse ly Sl j5iS
S e OYAZ (00 S5) wilise S p9n 3] 50 Sl %l
ol Al sl Salye e o i bl ST
S5 ol jelaie ds Ol 4 (5S04l 039,50l (Y + + Y Mallya)
el gl Sl La3sS 5l (6 ks 151500 o5, 5o Sy 5 008
Ssed oy yd b5 5 (YeeF oo Ken 5 Olsvik)
sl 5 G 8 0,5 oo V¥ Jplomo 501 s 5o
el S (i 5o 5 s A1+ Jsboes 50T (VU 5han)
A ) g ainge Sl Sl S Al 4 poeie 45 09d ol
Sloddy 4 (S ged O9doo (Blo ;O S 005 Cum) Sy
b ol sladazme 53 Jolomo (5081 5 <] 50 45 058 50 DU
=S g (AYAA Lo 0l oo ialS 003509290 (5ly paeoe
Sl 35l 53 5t a8 ceul T sladae s mls sloossy
SeS gt sloolas ) ol slos [ial38l L oo g0 &) lie)
=S gp b Jglore 5nST ialS (Y VY Parker) ol oo ool
Gae ys 2 5 (Vo oV Mallya) asly oo 136 G e o Lol sl
(Yoo h oo g TErova) cowl sasaS b pae lale gl obigS
wsd ol cel Shnle ppre j0 (2858 e
(i 59l A2 3 9 (y95 50 CO2 Sy JLad Ll g i
b el Sae oS jaauml L(VAAY Heisler) gl o Lo )lS g
Shnle (B %0 ;0 DawolisS (58,5 1,8 Lol wgd (lyez 59, 2iz
Brauner) sgd iyl oioluSTsbe ol 4 doao el conl Sows
Do (ol ) ple 4Ll 5 (oulBESL(Ve e (o en

YY-



(DOI): 10.22034/a6j.2020.115600

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

oy oaxalligh 5 Jlxb (Su55l8 5050t 5 (Soogill (o)
(Y- \Y) o, 5 Bagherzadeh Lakani .(Barbus pgmentis) s ,,
69 =Sle 5 (S90)95 (S geed Ll SIS o) 2 s,
Ibrahim 5 (Huso huso) als |3 539 09,5 99 ;0 (558/eilguns
5 4lS eltndl s5) ol CohS Dl S8b s, (VAT)
4304, ;o Ske slacsl ;o Oreochromis niloticus ale il
Pl ot Baa b Ghagn cnl 05 o)lal pas by, a2l (I
27 sl ol el Jlxb 5 il 28l g9, (ST slo i
NS o sl ) ol 23S o 55T 59 e e

238 )5 plol

B gy 9 alge

ST Goyax 5 5355 3550 50 WYAD pline) 5o ialesl ol

s bl aisle il Gy 4o @dly ciis DS il g Labe
53 oxSle b 535 byo o1 aleazy ale aakad Y- olas
JLS 0 Gl pw dae VY g Bl 5 oae Vol eolazwl o,V - 20
2 oolaul 9550 Ol auie 5l 5L 0550 Sl g Al sols JI3 K0S
5 03lgn 5| 5 3enS] @i Sz b ael yal aged S e
23l58 05 5T (Sl 45 5 sl i o] (50T S
Silwoslel 5l s o o dpid p3lga YU (y5emST (gly g ada
@ oleale )5 590 (G5emnST polio 4y 5l Ol ol 5 (3l
il ol )b S B s i ol il Ul lacsl s
e ylens 05 (LSS aw slyls Jles ;o) Jles ¥ Jold 5w
Sl 5 05051 5 9 S dea VBT ey b ) Jlas ol
Clsles 5 G50 ol GhmST b wald) (5081 2 50 05 oo
VEBY ST le L ¥ L 5 (3L5 cile a0 AV ) 55 50
(0,5 b 3 AV +) 55 50 T sl 5 (50T ) 3 05 e
14440 Jobling «YAAY Boyd YY1 Groves 4 Brett) aiog
S5 52) elesae Yo jlad o ,0 (Ve o ¢ ol e 5 Buentello
@l 5 (05 latall iz en ad 425 S a5 o (sae ) -
oS oliws jl eolatnl b &l axys 5 ST Jolis Ol
oKiws jl eolawl b pH g 59, 4o ,L 4w (OXI3210/WTW)
3 Nads (6503l 59, 40 LSS (PH330I/SET) Jae pHmeter
8550 (ST 15 Jlad 50 pleale (18,5 )18 5l Gy GiulesT 52
s Sy 85 a0 b 5 ] 3L 51 5 o iges 15

37 by sl 355, L5l S (Salmo trutta caspius)
Woolfiny 5 5392 o o] olin g Lol o T Fogll i Lelge .cansl
«SnPS Gloy 5o Gldle & pzlee o) o &l 55055 Bl 5
e s (o 3529 5 ailog) O & 608 Slodlols arlss
o )Ken g Bahre kazemi) aidl jlasay 1 s (slay B o0y 5 o
sl Gl j0 spo g plad alds el aS glaieS 4 (Y V)
o Kar 5 Habibi V-V« (] ISan 4 Hajirezaee) el ools #,
5 ilele, jshiieds 435 (nl (egian ST wgcnl 5l VY
oleale (B9 5 5S35 55 0 1ulai 635150 0 (b p1B5 (5Ll
oy 52 QRS (50 b plonil 220 DS il st 9l s
LS 555y GYIUSE las (ladisS 4 Cond 355 cnl YL Cad
OYAY o ulas 5 ol o] s s W05,
0555 YT 38 4 S 555 ol VL Cnd g JiS 0 oy e
o)l 5l S mab g 550l JSO g I3k s oleS
Sl oS BOTN (Kot g il pgroloo) 1o, s Yl
ol o alonil Gilisee (LT 5o aetal 5 ek cwliscdlio by
Sl s, (VT L) Ken 5 S5 Yosl; 3L aslllae 4 ls o 45
Blodd ($9 09,5 93 ;0 Jlrb S8l (5eST alide ol
Bl awldcan! 55, (WYWA0) ), 5 suule «(Huso huso)
Bl (539 09,5 93 ;0 (S| Alide polaw ;U cod Jlxb
&3, (WD) o,Kes 4 > ,3 «(Cyprinus carpio)  Jsexs,s.S
Gl 5 9 Sl geiVle (150t Su3sll g o)
O § pade s all Las (Rutilus rutilus caspicus) aelS” .als
e mlo b 5 molié Slids g Les Ol 3 owy 59, (V¥RD)
S ,93 (Aphanius sophiae)Ldg.o sl ale sl <l o
69y s B SVsb sla 25 Ol s, (VYAF) S
OS85, $YIUB Gl Sojslpliyinnn 5 (G55 slaygiSe
&byl e, (\YAY) o) 5 souwgs 4 5 (ONCOrhynchus mykiss)
S,55516 s 50,5556 (55, Sligal 1 236 (gla el
5 LS (HEros severus) pgjsw (plo Liiol <L g oyl
(P])) 39Dl o Sasels b Sl (55, 1VAN) Sl
«(Oncorhynchus mykiss) LS .55, Y138 oS g Lol b s
IS bt o] adllas 59, (VYAA) oSen 5 ouiila,
(LS 55 g olele Lé izl o Diclobothrium armatum
il $35158,99 3 ST 5eep 5 (53, (V- - A) () San 5 Matey
Sz axbys (b Gan )9S S P el Cerds s
36 5,55k 59, (Y- 1)) Saber (Gymnocypris przewalskii)

«(Cyprinus carpio) 5.5 slale iisl o Sl olas b

Y

&9y (VVY) L,Ken 4 Khaksary Mahabady


http://aqudev.liau.ac.ir/article-1-392-fa.pdf
http://aqudev.liau.ac.ir/article-1-392-fa.pdf
http://www.aejournal.ir/article_42328.html
http://www.aejournal.ir/article_42328.html
http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_103666.html
http://joc.inio.ac.ir/article-1-770-fa.pdf
http://joc.inio.ac.ir/article-1-770-fa.pdf

(DOI): 10.22034/a€j.2020.115600

255 slus Wl aledas Jlabs 5 (il @il slacual 555 (S50aS) G5 L)) OlSes 5 Slals,

(Bo5mle (S n 5 hawsie liear 9,5 9 MeY psliyl
3 b 03 05 Olimeds WY Sz 5 S (s Pl
5 Srrs> (O5eS! 2 0 p S e VYUY (SThnle les
59555 9 Y (53,55 LS IU b ol e WMoY (St
@ (B9 mle g S93n MY polinl ad bz 5 bwgie Glimes
S sl Jol> pital Gluls .cils S92 g o5 ()l
LI PR Y I B L OWIPS B PR C S

am Jrb 8L 5l oad angs sbaodlul (g 55wy Son (o) 2 5
b Olals GhaST slapss a0 555 sbye ol ale
Sy Dglite 3ubs slaylens ;o o ylie 457 0l cdalive (goante
5l 2 e S de AGY) SS90 b (5,15 Ll 13 wals jles jo
Olieeds Gaydemged 5 b Jobo mudbigionm (ol aligSly «((y5enS]
Ol aSgsoim Olime (Rl 5 o5 (it (G55 0 amgte
Fod 0 p S YU Y) (uSsn jlad 50 oy sl 1) ol
5 Ottewged by Gl Gab absSly 5 59,50 ((5eS]
wals 1) 50,8 Joud8 ol falS g Lawgte (e baodsjsiem
(o 5emST id 30 2 5 Lo VF L VY) Shule jles )0 ouos
ool pasdlygions G aligSTy 59,55 by pliaets G yhemgan
9 728 SladsdS (rb e IS8 davgie Glieds ladidgsoie 5
el Jb Sluls oy vals o Gt |, (S95p
ool o &Y S 5 Y Jgaz 0SS sla i

Gietal g Jlxb 2l 5 e il Sy olale ST Jlxb 5 o]
Jobsr) JSUI 5l ooliial b oo (uSG8 (g Jolone jo g axslop |,
Sl 1) oo wSd sladiges (A% he Vo B+) Cilisee Sl 0 b
Sz g U sl 585,05 (0 R) SiLe Bl s 5 03,8
sintl 5 b il slaaigas aalsl o s alil (il o y>
OHSes g (Fg) Wl (S IB g 4Ll Slie 8L L
09 ¥ Culies 4y 8L sl poig ;S 3l oolainl L .(VWAY
9 Akhundov) ol § Jlxb b g9l adl )b slacdi )
OelenS gilon— 593l 5l ool b g ol ags (Y410 JFedorov
NP ORPIR OS] PN 70 FRNURR R WP V0N 16 < Rt P P 0

oy BEBL diged «JeelS 4 bate § w90 4 e 69
OY ) Ken 5 ol s

s
Dtedal Z8L 5l o s Slaapdlsl 355w Ko oo 2l
oS ol plis (F5mST la il azel )5 535 by obl ealeazy
Fod 0 e S e AGY) (S50, b (o515 Lyl i) wals jlas jo
© 59,55« Y S (F959% g s Mmle (OS]
S¥mz 9 Mo poalinl (ad T (B9 ple g Lawgie Gl
PR VU Y) (onSgeed jland o ol oamlive o5 (5004 DY
O b Ol MY S8 (53,65 @ (OS5

355 519 15T oaloazy Giudal €l 2 hmST So S 1) Jgaz

VG IY STy Lo PO Yo gt o
OS2 53 0,5 o OS5l 50 0 )5 (no

NGV iigmSy0y g ol o
O3S yid 35 0,5 o

axls

+ ++
+
+

++
++ +++

+++ +
++ ++

+++ +

+ Sa¥ 5l pgabinl o o

— SR

+ porkinl (95 mla

t+ A g srdge 53 mle

& LS HEW

+t Wo¥ Sg5 (59,95 g b g (Sloxr
++ SRAY

+t 58,55

+ WY (S dz oy

() 0L () dawgio o(+) oS (=) (8L anls Olass

Yy



(DOI): 10.22034/aej.2020.115600

\yaa ‘)ﬁ‘g & é‘)LA.A.::.v t‘LAJ:)‘JJ dL.u (5‘)\9-“A S .lnf;a @MJ\}'& u.alr. dolilad

S

9

WMoY Sz @t ¥ MY Sgi (5395 gy -)) (oS50 5) ol jland Wl 35 5l 50 SI5T (Bloazy il Cdl aaite ) S
Sz w24 9 SR —F SoY g (59,65 g ) (S 0) Wl Hlowd o (XVer (2SS i e —F (Bl Y

o g (xFer (iS5 i 6 595 Y 5955 - ) oS gt sl 0 N er (2 ldS ) 3 MeY parliyl )0 59,50 -F (53 HgS - T Y
oY porlinl (295 yld -0 oY parliyl (udlaz—F (LI FNW - ¥ WMoY (Saprn par -F oY Sgi (59,95 g —)) i gud
f S le jload 3 xFee (i) MY panlinl 50 M mle 9 (Bg e T 9y - oS ed Hlaw 0 ((xFe (SR
(ST Lo g (X Ver (LS 532 DloY paaling] 50 (B9 s —F MY parlinl iz —Y (532 ygs - MY Sgi (59,95 g -))
LS5 159,55 -F oMY (Sonz pdd g Ciodld pgrlicn! 53 (553 yle —F Slo¥ paalingl (B9 5 o -F MY S'gi (53,95 g -))
Sl K5)) (oo laicSy5 oY paainl o oz —¥ Y pgnlinl 10 B9y ld -¥ (52595 —1) oSl Hlowd g «(xVee

(oS g5l 5951

YYY a




(DOI): 10.22034/a€j.2020.115600

257 b0 ST aloazy Jlxb cdly 1 (JmnT SIS H1EY Jour
VE BT STy Lo YUY S gt o AGY oS30 b aalis ylogs s
O STyl 53 0 ) oo OFST pid 50 p S o O pid 50 p S o i
* - * S 2
+ 4+ - 39555
++ +H+ ++ o Jolo oDy gies oy aligSTg
et ++ ++ Oy g
++ ++ +++ st.\,,.‘uj)'w Q‘}.:,..o
() ol () Lawgie o(+) o5 (=) (8L anls laad

Sord @ Ve 2leiS ) 3) ((ouTg0 ) Wld Hlowd .o (xPee laiS)3) (oS g0y) wald Hlewd Al )35 sl o OT aloaz Jlab il alaio ¥ S
(XVer (23S ) i oS gt o (X Fre (L3S ) 52159 555 3929 9 ey g ol aligS g (331 g Jloxbo Cdly (4950 30,8 S JgulS da ik JBlS) 1 oS gt
(xFrr (2L )1 iy g ol aligSTg SLo31 g 39,50 S99 g LBl I (S 5O b 0330 byl L b 50,8 S slS 929) (STl Hlos
g g S (308 Gl RP 50,8 JoulS (RBC «(y1 jommgod H) (Ve (2S5 i Jlab <8l 53 (1 joamgod 9 30,8 JoulS 3L (3f50) 1Syl Lo .5

(oS 95 o= (9 931 (5 50155 )) (39555 N (J gy :C et lly WPy aligSl :V

&




(DOI): 10.22034/aej.2020.115600

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

Y cipanST) oS3m0l s 55 Jlxbs 53 32 38l o]
Slaess 5 95 (3 Shals o ieS Sls (i 9 oS lea A b
51Y) oSTyle 5 (oSl 52 55 25 koo T B 1) (uSsn
309 8L ol polie cp VL lls (d o 0,5 e VY
Y S5 oyt b b e st e el
(SR S9N e g (rdge Db pmle pelial (B9 ole
2 Y 5l gl padlir 5 MY (Saz padr (LTHW
s lis Jb wlbincdl oopl 5 oodle ol samliv il
ool padly g (o aligSly 59,55 (G955 el (oo 392
<l Jol> bt (iadiod ;0 abligs Slgsghem g 2 ydewged
oS 500 ol 9 85 ol 151 (S Jpano 1908 sl ki
LY (e sk 0585 gy 135 sl 00l &5 oital (5Ll
2D (6555 Oledle )0 5ol 435l (DY Jshos Loz e 4 i
=S g 1SGY  VY Parker) wog Lavwgio cnS gund b yre 045
ol e 595 ale (g pelal Cumdg g bl (53958590
Ol izl o o Reie Ol puss a5 ol lis sl Kz 4zl o
SoetS (D) ans, Syl cwlks om,as mals Lels
9 G172 oY (i (a2l G0y (kS (Y
(Oezed g (SLO) JLls! Q9>'—g'| Sl dlols o rals
welo YF 535,515 51 G baital o ¥ 5Lauls colled alsél
2 5] Jleil 55,0 Slas a5 ol &) (nSred (Sym0 0
oS g (> )3 il Blos 00 1S wlgi el il g3l
o5 38 el Sl A3l IS oyl gy ) (o el s
Sl Y b ol taldl sl axals s O ol s s
2 logas) caSsd o> o 1) 518 Jlis! Yot e alols
e s Matey) sms oo (ial33l (blre olgs Sialidl & )gw
3575 kS S 3 Jolo iS5 (uSan (b o (VoA
5 ol ol pon Jshos oy 13 i 5 b o3l 2alS b a5 sl
5 van der Meer) 05 oo DoV owiid mhaw (5w 4 e
o5 55 a5l Y s oz alo ks 5 Y+ D oo iSon
5 Bagherzadeh Lakani) o coslice uSTiols g (onSgon
2GRS 8l e gl DY ol Slem (YT () Sen
Sy Sl (Bl po Cell A7 jo (Jazme o i ol (5
Olez Saryer (Yoo ¥ () Ken o Gisberta) (Acipenser baerii)
oo cod cdale b re jo (38,5 )18 51 g (Psetta maxima)
L g Reiser) oyl ol ol 5o 5l 5 oo ad i slacslanns]
axllas o el ol 5155 (V)Y (o e 4 Reiser «V- V.
5 =Sseed Jlosd 93 o o MY Sy ad Jlex s ol
B9 FAad cSged g jo a5 W F edalin WSlhule

Show

°
ol 2 (F5eST Go FT ey Ban b Gl
STy s plal 55 sl Syl (galoamy b 5 il (38
8,5 5 o elds (Sl plgtear oyl 4 ietal (Sossls
5 ,Soe o ol Soo il Slasls . (VAAD Mallatt) o9 o
o,Slee j0 S o g aips rals 5 Jobs ol 1, il
(omzed (VY ) Ken 5 Bagherzadeh Lakani) aigsd  owiss
5 Wang) o135 o b alo ) oo 5 LIl p ob Ssr
YU oyl &Lt el (Soe 136 B yme 2alS (Y4 o) o
=S s 5] 314l 5148 (Y1) [Falahatkar 5 Rafatnezhad) ol
v&ls Lg‘)“ LSQ‘) Sl ui.o..n 9 oals u..:alf ‘) ..\.M:) Ode 6;51914
(Yeor) (ol )Ken 4 Pichavant) ail oy5enST slolss o (535,
S Sl o 5958 (ST Bl gl a4y jomie Col (Seos
3 (Ve o ),Ken 4 Salas-Leiton) 05,5 oleul cewl Sow
o 03 ol5T olabeazy _enT cilizes ol L o il anlllas
0 ST Gilie sl ST 55, aslllas gy il 43S
3o (i 5 (o890 Olalekd 5l (S 09,5 99,0 abae w5 5 4
O)an 5 SEYool5 ,8L) 050 7 Ve e o jlad den o Silojl a5
Sl sy L OTAF) e 5 SYool5,8 ¢ ppimpn (V1A
5 Sidrles GlayeSl p wShole 5 (wS90) (oS g
55 9n Bladed 5l (39 095 90 09 (alerdgn slayel
Perca) o,; Cgw (g5, adlllas .ais S o 7 Ve 1) & o5
(dls malS Jelowo ST ralS b Ly a5 ols yLis (flavescens
O5emSTINYY 40) pogie slids aneS slhls lole jo az o) Ll
IXA 5 INY 10) pygie GLd S W86 plale )0 az o (gl
2y S ) & 23l 2alS s BB sl (Lt (j5en]
aS Lo hale jo 5 10+ pgie Lt 4w W3l lals 4o
oS ams oo lis Sladllas (Y1 Y Parker) sg IYF o5 sl
e Sy slo (Sogll (sl sasie Silis s3el5lsiane
il 3L 5l oo ags (slaaydlsl oy (Y V) Saber) aib o
oS 515 symy b lawd led g5y (yiemST il a5 ol lid b
o @M 509 05 9 05 ol 9 05l cdalin eSde B ol ccly
Srdigei fp j0aS ols lis jols aslllas gl 0gh coglas sl
£sF e ABY 5081 oS 505 b aals Lo eolole il il
o5 o1 5l g 09 Gintal o (8L @Dle cp oS Shle (R 5o
o 9 Sl 1R (O3S i 0 e S (e Y BY) (nSse
polis VL I3 G 5 8 e VEBT) (ouSTsla Jloos

YYo

o=



(DOI): 10.22034/2€j.2020.115600

255 slus Wl aledas Jlabs 5 (il @il slacual 555 (S50aS) G5 L)) OlSes 5 Slals,

i ole b (59, (o), -(VAAY (Chandra) aib ol ol sl
o 53 49l g adsl DY )3 5 ke o slafieSTy 3529 ouans

(YY) Ken 5 Bagherzadeh Lakani) ool oo onSTpmle
Sl (Soe 555 ol (slaaids) ;0 wsS e (s9l> Dl i 3525
S5y SLbl ol oleS polie 2lile 6l S Al S e
Oy 5 TA0) ol j5lme 4,93l (sloass (o (Jokow (Saimnzr &
35 polinl sl sk cbili> sl foe ol 3)ls olKal a5 (Yo -
Fromm 4 Olson) sgs eolatwl cigac 9 (Sl ile il
3529 Mo¥ Ttz jlod 90 j2 10 50 pol> asdlas jo . (VAVY
B8 slapasilSe DY Ligzpn 5 Jlbiol Hasail ol .cusls
Lo b oled jo paty] xhu 4ol 2olS cel a5 aies
oY1 (sl Ll s iz WaaesilSs ol Nigd o 15
O daly (Ve F (Ko g Van Heerden) wies o yiol38l
35 (20 pietal (s (g el Az Cl (s Sy
Juks! sladshe gaclas plads (es )0 ronl s luky Lad> 4
2l 8,0 (Y- - ¥ Schwaiger V- ¥ .| Ken 5 Pane) ol
ols zals ) alail (50, Slas mhans g o oligS il 45ili (DY
450 (DY Had oligS (Y- VY (e o Bagherzadeh Lakani)
w95 asS o zeta cypermethrin 5 ee ,o 33,5 13 51
Cod cdale o (Y1 oV o] ISen ¢ Caliskan) (Lebistes reticulatus)
Rodrigues)(Rachycentroncanadum) s g als jo ol yigoaiis
L OYA0) oes 5 sule el ol U315 (V1) o) lKen
Cot o i 095 33 53 JyemeysS e Jlb 3l o
e po a5 WS ply <l S8 5enST ke ol 50
P ez ed s ealin (Sen (Sis 09 99 (St
929 jub Ahwd A 098y 9 (Jolw Alxinl (mly (S5 095
oxb ABsSly 5 ok 95 IS 5 eSTimle s bl
B l G39 09,5 93 2 35 ($9 09,5 93 1 )3 edlyglew
ool3 8L isg Llo,55 5 (59 @ Jlxb (5 Camd 5o ()l s
eS| Galizes zolaw ol 3l asllhae L (1¥A0) o Son 5 SIY
Sless o &S a0 S ol (aleld (Sh9 09,5 9,0 Jlxb 2L
Ol (9390955 )3 93,13 3975 (S95 1 (S3909)5 93 B (S gt
sslie ba sl muidlysin b algisSly 5 Jsbo allocial 352
5 i (256l 5 (Jobopoi (ST ale oS j0.000 8
Sl gme B (Gjg09)5 95 1 13.0tls 3525 (S9 09,5 50,2
Mo a5 4 axgil b odalin Jlxb 039 5 (lole (335 50
S Pl g G p esalin g O (9 4 Cand Jlxb 0
Job 28l a5 05 (lgie (oo (oS gee sland 50 508 JsulS

35 00,5 Sl 508 JsolS (cnSsren Ll sy oolofed

ST 20l 5 050z e g 050z 0I5 L VIU5E ale dgzlge
Sl (35, oo 3l 5 ok Al j3as e ol 51 L
OAYY es g Olson) wo 3 sl 0 cewdlsiew
Loyl s ol 3 pwy 0 L (YY) ), en 5 Bagherzadeh Lakani
W8 ol (pleddd Al (oSTinle 5 (eT50y58 (oS50
Aol odslice o yrigl jo a5 cwliscdl Ol sy o Jodes a5
2 6515 5 S sl @Y 553, o 3l sl mle ol
> Jllnl ool il o Y (Ll sl g adsl (LY
GlBl (gESEW il Y b Bl sl Y
) 45l g adsl Y )3 Ji5ST5 g0k olaws g (e (slaaileS,)
55 sbyo ol oale (g9, anlllas ;0 Nidg ((wSTmle jlos
2 S35 5 s Phmls DY S pad Hlor i laas e
S )0 ool (Slez 5 LW (s> 5 Sse lod
2 59988550 slags,lial o Fals 0 5 easliv oS ule
¢ Bagherzadeh Lakani) o9 (oM mle o2lo Jd (g9, aslllas
5500 dslllas paiz 0 b ol asle 0gzg (Y VY () Kan
Vo). Good VeV oo Sen 5 Korai) cowl ool 5,155 5.0
il 6yl (Y)Y (] San 5 Sharifpour «Y -\ + Barillet
oS el GalS 4 ymie (20 panilSlo S plgreds Cel (S
Sl (Y2 Lengiz) 005 oo Ll alold ul3dl g
Llys 4 bgye ol S ] Pbmle (Sojelssd
Oy (V- VY (), g Bagherzadeh Lakani) oily oS g0
S 90 4y Bl bl O jlacsl alols i3l o il slaass
Gk 5l ieST jLacsl Hus g a9l slvars Sdb oo Lol38l g
oley ,8 (Y- oY (Elahee ¢ Bhagwant) ool oo g% poalin
ol g2 oS 0sls 2 ol 3 (55 e (plemle 50 s sy
25 s ol K sl el s sl My sloJshe 2l
ooV o Ken 5 Rosety-Rodriguez) wigd co asd Jlo ;0
250 S95p g pols adlhe o (Ve F (K g Martinez
Gk 5l Jolo 4,5l DY shgzmp 0905 caslive jled g0
S nge plad b ()l )3 (B2 pd o o Wl DY
3Ll gl laaid ((owgS oo plsd )0 yots Joar g 99250
ol ol oy ey nl i o (35 0 g0ty Col (Soe
o )Ben g Goldes) slausl, S ST cogae aile oS e
223 o 7y es 2alS 5 (ol ,L) pawiagd o0 <l 3T (Y AAA
5 Karlsson-Norrgren «Y4Afa ..|,en 5 Karlsson-Norrgren)
S B9y pbal (uizee (Y1) Saber VAAFD (]S
sl (aomo Lyl p JJoay Col (e ol (51 5 (2]
b Byl 50 o B (50eST (slyime 5 ol o als asie

\Ai4


http://joc.inio.ac.ir/article-1-770-fa.pdf
http://joc.inio.ac.ir/article-1-770-fa.pdf

(DOI): 10.22034/aej.2020.115600

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

1555 ol il Jsle p aSens SLAYAA wg oldasl
Siodam ol bl IS acl Ll (Cyprinus carpio) Jgexs
Ao F5 LS oliils dy

(B Lg.p ( Slolw S0 e (g bw £ SV o0l 8L
g by eS| alisee olaw OISHIYARY Ll ool a9 .y
(9.0 (HUSO hUsO) (Lale L3 51 (39 09,5 93 ;0 abae oS 5
YF LAY Slrio A o)lad V) 698 .2l s (928 5 pole aloxe
(SIolwbloy ) (o bl to (g lw O ( SBYedl;,80
(oS g SIS IAYAF (5 (gyge 9 o (SRS e LEp
sloyell 5 Siglsilen Gla)sSl p (Slale 5 (nSge )y
(%92 (HUSO huso) cale L8 51 (559 05,5 99 9% (oloesbon
AP 0% Slxis YV o)lad F Jlo o ool ogilidl

9. oo Bl L& (el b fp (g liw LB (S0l 80
ks 8L ST ilisie gl SITIYAB g (oM
153950 St dnmogi 4525 (HUSO hUSO) salo 8 335 09,5 33 o
Yeb YY) Slio Y o)lad e Jlo

BBl bl AFVA o g poins 5 T gy
Lol 3L Gl lidonn] 5 b JK31 - ale
Ao VYV o5 oSl ol Ll

ooliacsl AYAY T b 5.0 (g0 el LT wgy
OFF o) g5 olKasls ol Lel . ol el slacSiSs 5 (slanlic
Axdo

Sl syl AYAY e wlFoesl g .z Lyl bwgido
oyl Ggs slaysiSl (55, Slisel 1 b (gla e sl
(Heros severus Heckel, 1840) p5 50 oolo jicial <8l 5y il
GYE Olxan F o)lal V) 0,50 (5,9 sl ingh aoxe
NYF

isel demsze DL (Sl 55 S5ISTAYAS o o o00 S5
Ao Yo A oo )l5- e e

g o QLG L oty (BB 18 (N>
Wl 980« FOF 1 o ROy ot T (B0 y52
LS alencdl asllhae 5 >l g,k 650,45 AV o
Sladon alowe . o395 (Acipenser persicus)  glypl ools b
YYY LYY Slio o o)l (Sl eelo

sl i Sl SLAVAS (e ol Faealg .z dyls L oo gund jo5
5 ool bt (Ser syt (S sy b
Oncorhynchus ) LS55, YIJRE Lol So5e095k gmnn
Slorao o)l A 0,90 .5 53l Gy j Jaizmo dolilad .(mykiss
JYY LB Ya

wp (oS ol 5.8 LM e wuiily, e wuiil,
,o Diclobothrium armatum 551 owlcscgw! adllae JY¥AA

YYV

A

)

Y

S oSS (ST 0gaS Ll Jox o ole 4 350
S5 5 bsbe medlygi (0 alSly i pole asllhe o
L (Poecilia reticulata) 5s5 ol agzlge 0,8 ounliv
agigSTy il 33l oais ylis oS g byl 5 slxy| g Chlorpyrifos
(Y- -Y Samayawardhena 4 De Silva) cusl ole () jo o
2 G5 o 5 sa sloelS Sl Gl el Ssenn
Sglite lale calids SladisS (o fly 4l &5 090 00 (leals
bl oy molsdl cpl (YA9A (Farrell 4 Gallaugher) <ol
Taylon) coul iz g39,5 ) sk 2138l g Jlorbs Lo 50,3 J3olS
S Glgisds Jlxbs 15 59200 (55189,5 e (glroogs (Ve -\ Miller 4
5 ol cundlos (sl olazel b5 Suslgilgios s AL
0ol5 8L (Ve + Vo)) ) as sFOUMIR) S o o s jlanona g 55
e scwond plo Jd sw,yp ;0 (WYWAD) o) Kan 4 SBY
oS ks eaolis ) (oS gt Jlad o 95290 jo)8 J5olS
ild co b gl ol gilule, g ol o Jlxb idi g olo ayal
2 eS| sl sl ol Cewdds el 44 b
ot Sl 555 by ST aboaz Jlrbo 5 el (8l o]
Collan (i 53 05 oo A B V) (oS0 (505 s o5 5.5
A 1z il )35 sl ol eleazy s sl Llid cn
SAS ShIS O3St dald jles a8 ols plis pwlidcdl @l
Alo aazg b Jonl bog Jxb g il s (28l clols
53 obey eple ol (ol 4isS a5 5,5 Ly lg s lalllas
wibbor fga o)eSh )35 51 £95 (59, 9 (85 1B Lo me
axgi b il o 00,50 5556 JLE o 55 6 )55l g9 iz
bl Sglaie lale aigd &

HLud 9 )50

&S Iy 093 Gl a8 g Sis il e GBI g ps

Gl s 31 lacT (5 sl eaSangs (elgyims wiloes

285 B ol saed lope lemle (595 5 2S5 S0
35)lo g0 3l Wilosges (UM Badon ol s jod 4

)

©

amio VY8 ol o Lazl

o=



(DOI): 10.22034/a€j.2020.115600

255 slus Wl aledas Jlabs 5 (il @il slacual 555 (S50aS) G5 L)) OlSes 5 Slals,

Y¥.

Yo.

Ys.

Yv.

YA

Ya.
Y.

.
YY.
YY.

Y¥.

Yo.
Ys.

Yv.

YA.

&

starlet (Acipenser ruthenus). Journal of Ichthyology. Vol. 33,
pp: 109-120.

Bagherzadeh Lakani, F.; Sattari, M.; Sharifpour, I. and
Kazemi, R., 2013. Effect of hypoxia, normoxia and
hyperoxia conditions on gill histopathology in two weight
groups of beluga (Huso huso). Caspian Journal of
Environmental Sciences. Vol. 11, No. 1, pp: 77-84.

Bahre kazemi, M.; Soltani, M.; Matinfar, A. and Abtahi,
B., 2011. Biochemical and histological studies of over
ripened oocyte in the Caspian brown trout (Salmo trutta
caspius). Iranian journal of fisheries sciences. pp: 33-48.
Balasundaram, C., 2001. Histopathological screening of the
tissues of the finish and shellfish harvested from the
Valaichennai and Morgottanchemai Lagoon. Sri Lanka 6
Asian Fisheries Forum Book of Abstracts. Mayaman
Townhomes 25 Mayaman St. Village, Quezan City,
Philippinean Asian Fisheries Society. 20 P.

Barillet, S.; Larno, V.; Floriani, M.; Devaux, A. and
Adam-Guillermin, Ch., 2010. Ultrastructural effects on gill,
muscle, and gonadal tissues induced in zebrafish (Danio
rerio) by a waterborne uranium exposure. Aquatic
Toxicology. Vol. 100, pp: 295-302.

Bell, J.G. and Sargent, J.R., 2003. Arachidonic acid in
aquaculture feeds: current status and future opportunities.
Aquaculture. VVol. 218, pp: 491-499.

Bhagwant, S. and Elahee, K.B., 2002. Pathologic gill
lesions in two edible lagoon fish species, Mulloidichthys
flavolineatus and Mugil cephalus, from the bay of poudre
d'or, Mauritius, Western Indian Ocean. Journal of Marine
Science. Vol. 1, No. 1, pp: 35-42.

Bowden, A.J.; Gardiner, N.M.; Couturier, C.S.; Stecyk,
J.A.; Nilsson, G.E.; Munday, P.L. and Rummer,
J.L., 2014. Alterations in gill structure in tropical reef fishes
as a result of elevated temperatures. Comparative
Biochemistry and Physiology. Vol. 175, pp: 64-71.

Boyd, C.E., 1982. Water quality management for pond fish
culture.  Elsevier  Scientific  Publishing Company.
Amsterdam, the Netherlands. 318 P.

Brauner, C.J.; Seidelin, M.; Madsen, S.S. and Jensen,
F.B., 2000. Effects of freshwater hyperoxia and hypercapnia
and their influences on subsequent seawater transfer in
Atlantic salmon (Salmo salar) smolts. Canadian Journal of
Fisheries and Aquatic Sciences. Vol. 57, pp: 2054-2064.

Brett, J.R. and Groves, T.D.D., 1979. Physiological
energetics. In Fish Physiology. Edited by WS Hoar.; DJ
Randall and JR Brett. VVol. VIII. Academic Press. New York.
pp: 279-352.

Buentello, J.A.; Gatlin, D.M. and Neill, W.H., 2000.
Effects of water temperature and dissolved oxygen on daily
feed consumption, feed utilization and growth of channel
catfish (lctalurus punctatus). Aquaculture. Vol. 182,
pp: 339-352.

Caliskan, M.; Erkmen, B. and Yerli, S.V., 2003. The
effects of zeta cypermethrin on the gills of common
guppy Lebistes reticulatus. Environmental Toxicology and
Pharmacology. Vol. 14, pp: 117-120.

Cengiz, E.l., 2006. Gill and kidney histopathology in the
freshwater fish Cyprinus carpio after acute exposure to
deltamethrin. Environmental Toxicology and Pharmacology.
Vol. 22, pp: 200-204.

Chandra, K.J., 1987. Fish health monitoring and control of
disease. In training manual of training on integrated farming
to the upazila fisheries officer. DOF. Bang. Vol. 1, 155 P.
De Silva, P.M.C.S. and Samayawardhena, L.A., 2002.
Low concentrations of lorshan in water result in far reaching
behavioral and histological effects in early life stages in

65 Cemjlazme aolilad (DS (o (55 Sleale b ]
FAIY-FVA Slrio X o)lad V) 00

Slylasl 65808 58 g o it (V) (ol ole NYAY (o o5 5L Y
oo POR . e S

5 Jxb S gy, So [l (s IWAF (e (Sl ¥
s 9 08 (ale ;5 ) olKiws ol e (g5l slacdly
FY LYY Sl ) o)leds #0090 . S jusls Sliios

G948 adogs JSos ) Lz (S MO gadio fp Sl ygolue B
oz WA o oGl ac 03lig0c 5.7 s> 93380 € 39
;o (Salmo trutta caspius) ;35 b, ol;l cole (o9, Sl
Sl dawgs alma 35 sbye Ol 5l eolitul b calises slagST s
DO B FY Slxio (¥ o)l (590

T @ jlio g . Ol poligilutcds 1.0 ol o cguule NP
lis pobw LU o b bl cwbiscewl YA
(Cyprinus carpio) Jsoxe,s.S olo Sj5 09,5 95 10 5emS]
M (gwgd,8 oL Ll pl (lidsale il AT e ez

9 & Obzaile tp (Guned L (e 1D FB IY
09Vl 2S5 0t Sl gl gas (o) » AV 0. ( Sy
(Rutilus rutilus caspicus) aslS” ools jiiol 5 oS slacdl
B YO Sl ¥ o)led A 0,95 .5 ypils Cons ) Lo dslilad
Y#¥

2oyl 2LE G, JATAY W (pslas gL (g0l AA
2575 Sl ol3T sale CsS (600K, 5 iy i sy sloygiSTS
AN oy90 Lo wliscan ) alee (Salmo trutta c-aspius)
Yo b2 lrao

5 Sl oy AR e lidammo g oling tp it N
obabe il o azels YE S plos 51 256 (So3eib lals
4slilad .(Hypophthalmichthys molitrix) sl o &5 5.5 o8 Xl
FA-0F Slio (F)Y .Y

Barbus) o oalo il cdb pwlidoan! AYAD ol (S2gs Y.
S39l9ml alms (5,98 Alide olaw L agse o (sharpeyi
AAPY BAADD Slmio ) ojles VY Jlo . sldaslio

o Sl b LSl AYAM Gpp (Slkde 9.5 SLS T
ST Ssy YIS &S 5 el b () CujpiedS
A 0,80 5,5l G Jaims aslilad .(Oncorhynchus mykiss)
FYY LYY lio of o)l

sr WA e 595l 90 Blygy tp cpaiioymdllpas LYY
Ol @Bl o o eymle 0L eolde Clads g Lo i)l
Cengj s aslilad (Aphanius sophiae) Lége wasldl ool

XYF LYY Sloio F oyl A 090 5,5l

Yy. Akhundov, M.M. and Fedorov, K.Ye., 1995. Effect of
exogenous estradiol on ovarian development in juvenile

YYA


http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_103666.html
http://www.aejournal.ir/article_42328.html
http://www.aejournal.ir/article_42328.html

(DOI): 10.22034/aej.2020.115600

Y44 )ﬂ\:' F ooyled (‘ua_s:)b_s Jla

oy.

b¥.

bo.

s

ayv.

oA

bA.

Fo.

9.

Y.

£Y.

5¥.

0.

55.

experimentally induced gill lesions in brown trout, Salmo
trutta. Journal of Fish Diseases. Vol. 9, pp: 11-26.

Khaksary Mahabady, M.; Morowvati, H.; Arefi, A. and
Karamifar, M., 2012. Anatomical and Histomorphological
Study of Spleen and Pancreas in Berzem (Barbus pectoralis).
World Journal of Fish and Marine Sciences. Vol. 4, No. 3,
pp: 263-267.

Korai, A.L.; Lashari, K.H.; Sahato, G.A. and Kazi,
T.G., 2010. Histological Lesions in Gills of Feral Cyprinids,
Related to the Uptake of Waterborne Toxicants from
Keenjhar Lake. Reviews in Fisheries Science. Vol. 18,
pp: 157-176.

Lee, C.S. and Donaldson, E., 2001. General discussion on
Reproductive  biotechnology in finfish  aquaculture.
Aquaculture. pp: 303-320.

Mallatt, J., 1985. Fish Gill Structural Changes Induced by
Toxicants and Other Irritants: A Statistical Review. Canadian
Journal of Fisheries and Aquatic Sciences. Vol. 42, No. 4,
pp: 630-648.

Mallya, Y.J., 2007. The effects of dissolved oxygen on fish
growth in aquaculture. UNU-Fisheries Training Programme.
Final Project. pp: 75-92.

Martinez, C.B.R.; Nagae, M.Y.; Zaia, C.T.B.V. and Zaia,
D.A.M., 2004. Morphological and physiological acute effects
of lead in the Neotropical fish Prochilodus lineatus. Brazilian
Journal of Biology. Vol. 64, No. 4, pp: 797-807.

Matey, V.; Richards, J.G.; Wang, Y.; Wood, C.M.;
Rogers, J.; Davies, R.; Murray, B.W.; Chen, X.Q.; Du, J.
and Brauner, CJ., 2008. The effect of hypoxia on gill
morphology and ionoregulatory status in the Lake Qinghai
scaleless carp, Gymnocypris przewalskii. The Journal of
Experimental Biology. Vol. 211, pp: 1063-1074.

Olson, K.R. and Fromm, P.O., 1973. Ascanning electron
microscopic study of secondary lamellae and chloride cells of
rainbow trout (Salmo gairdneri). Zeitschrift fur
Zellforschung und mikroskopische Anatomie. Vol. 143,
pp: 439-449.

Olson, K.R.; Fromm, P.O. and Frantz, W.L., 1973.
Ultrastructural changes of rainbow trout gills exposed to
methyl mercury or mercuric chloride. Federal Procedure.
Vol. 32, 261 P. In The fish gill: site of action and model for
toxic effects of environmentalpollutants. Edited by DH
Evans. 1987. Environmental Health Perspectives. Vol. 71,
pp: 47-58.

Olsvik, P.A.; Kristensen, T.; Waagbg, R.; Tollefsen, K.E.;
Rosseland, B.O. and Toften, H., 2006. Effects of hypo- and
hyperoxia on transcription levels of five stress genes and the
glutathione system in liver of Atlantic cod Gadus morhua.
The Journal of Experimental Biology. Vol. 209,
pp: 2893-2901.

Pane, E.F.; Haque, A. and Wood, C.M., 2004. Mechanistic
analysis of acute, Niinduced respiratory toxicity in the
rainbow trout (Oncorhynchus mykiss): an exclusively
branchial phenomenon. Aquatic  Toxicology. Vol. 69,
pp: 11-24.

Parker, T.M., 2013. Effects of the interaction of
environmental factors (hypoxia and ammonia) on fish. Thesis
for the Degree Master of Science. The Ohio State
University. 72 P.

Pichavant, K.; Person-Le-Ruyet, J.; Le Bayon, N.; Severe,
A.; Le Roux, A. and Boeuf, G., 2001. Comparative effects
of long-term hypoxia on growth, feeding and oxygen
consumption in juvenile turbot and European sea
bass. Journal of Fish Biology. Vol. 59, No. 4, pp: 875-883.
Rafatnezhad, S. and Falahatkar, B., 2011. Nitrogenous
compounds and oxygen concentration as the key density

ya.

.

FY.

fY.

F¥.

fo.

F5.

fv.

FA.

FA.

oY

oy.

guppy. Ecotoxicology and Environmental Safety. Vol. 53,
pp: 248-254.

Farkas, J.; Christian, P.; Gallego-Urrea, J.A.; Roos, N.;
Hassellov, M.; Tollefsen, K.E. and Thomas, K.V., 2011.
Uptake and effects of manufactured silver nanoparticles in
rainbow trout (Oncorhynchus mykiss) gill cells. Aquatic
Toxicology. Vol. 101, pp: 117-125.

Fournie, JW.; Summers, J.K.; Courtney, L.A.; Engle,
V.D. and Blazer, V.S., 2001. Utility of splenic macrophage
aggregates as an indicator of fish exposure to degraded
environments. Journal of Aquatic Animal Health. Vol. 13,
No. 2, pp: 105-116.

Gallaugher, P. and Farrell, A.P., 1998. Hematocrit and
blood oxygen-carying capacity. Fish Physiology, 17, Fish
Respiration. Academic Press. San Diego. Vol. 101,
pp: 185-227.

Gisberta, E.; Rodri'guezb, A.; Cardonac, L.; Huertasa,
M.; Gallardod, M.A.; Sarasquetee, C.;Sala Rabanald, M.;
Ibarzd, A.; Sa’nchezd, J. and Castello”-Orvayb, F., 2004.
Recovery of Siberian sturgeon yearlings after an acute
exposure to environmental nitrite: changes in the plasmatic
ionic balance, Na*-K* ATPase activity, and gill histology.
Aquaculture. Vol. 239, pp: 141-154.

Goldes, S.A.; Ferguson, H.W.; Moccia, R.D. and Daoust,
P.Y., 1988. Histological effects of the inert suspended clay
kaolin on the gills of juvenile rainbow trout, Salmo gairdneri.
Journal of Fish Diseases. Vol. 11, pp: 23-34.

Good, Ch.; Davidson, J.; Welsh, C.; Snekvik, K. and
Summerfelt, S., 2010. The effects of carbon dioxide on
performance and histopathology of rainbow
trout Oncorhynchus mykiss in water recirculation aquaculture
systems. Aquacultural Engineering. Vol. 42, pp: 51-56.
Habibi, E.; Kalbassi, M.R.; Hosseini, S.J. and Qasemi,
S.A., 2013. Feasibility of Identification of Fall and Spring
Migrating Caspian trout (Salmo trutta caspius) by Using
AFLP Molecular Marker. Turkish Journal of Fisheries and
Aquatic Sciences. Vol. 13, pp: 241-248.

Hajirezaee, S.; Mojazi Amiri, B. and Mirvaghefi,
A.R., 2010. Relationships Between the Chemical Properties
of Seminal Fluid and the Sperm Motility Characteristics of
Caspian Brown Trout, Salmo Trutta Caspius (A Critically
Endangered Salmonid Fish). Research Journal of Fisheries
and Hydrobiology. Vol. 5, No. 1, pp: 27-31.

Hao, L.; Chen, L.; Hao, J. and Zhong, M., 2013.
Bioaccumuulation and sub-acute toxicity of zinc
nanoparticles in juvenile carp (Cyprinus carpio): A
comparative study with its bulk counterparts. Ecotoxicology
and Environmental Safety. Vol. 91, pp: 52-60.

Heisler, N., 1993. Acid-base regulation in response to
changes of the environment: characteristics and capacity. In
Fish Ecophysiology. Edited by JC Rankin and FB Jensen.
Chapman and Hall. New York. pp: 207-230.

Ibrahim, S.A., 2013. Effect of Water Quality Changes on
Gills and Kidney Histology of Oreochromis niloticus Fish
Inhabiting the Water of Rosetta Branch, River Nile, Egypt.
World Applied Sciences Journal. VVol. 26, No. 4, pp: 438-448.

Jobling, M., 1995. Environmental biology of fishes.
Chapman and Hall Fish and fisheries series. Vol. 16,
pp: 1-35.

Karlsson-Norrgren, L.; Dickson, W.; Ljungberg, O. and
Runn, P., 1986a. Acid water and aluminium exposure: gill
lesions and alumunuium accumulation in farmed brown trout,
Salmo trutta. Journal of Fish Diseases. VVol. 9, pp: 1-10.

Karlsson-Norrgren, L.; Bjorklund, 1.; Ljungberg, O. and
Runn, P., 1986b. Acid water and aluminium exposure:

Y4

o=



(DOI): 10.22034/2€j.2020.115600

255 slus Wl aledas Jlabs 5 (il @il slacual 555 (S50aS) G5 L)) OlSes 5 Slals,

AV

AY.

AY.

A¥.

Ab.

AS.

Gene expression profiling of the long-term adaptive response
to hypoxia in the gills of adult zebrafish. American Journal of
Physiology. Vol. 289, pp: R1512-R1519.

Van Heerden, D.; Vosloo, A. and Nikinmaa, M., 2004.
Effects of short-term copper exposure on gill structure,
methallothionein and hypoxia-inducible factor-1a (HIF
Va) levels in rainbow trout (Oncorhynchus mykiss). Aquatic
Toxicology. Vol. 69, pp: 271-280.

Velkova-Jordanoska, L. and Kostoski, G., 2005.
Histopathological analysis of liver in fish (Barbus
meridionalis petenyi) in reservoi Trebenit. Natura Croatica.
Vol. 14, No. 2, pp: 147-153.

Velmurugan, B.; Selvanayagama, M.; Cengiz, E.I. and
Unlu, E., 2007. Histopathology of lambda-cyhalothrin on
tissues (gill, kidney, liver and intestine) of Cirrhinus
mrigala. Environmental Toxicology and Pharmacology.
Vol. 24, pp: 286-291.

Wang, T.; Lefevre, S.; Huong, D.T.T.; Cong, N.V. and
Bayley, M., 2009. Effects of hypoxia on growth and
digestion. In Fish Physiology. Edited by J Richards.; CJ
Brauner and AP Farrell. Vol. 27. Academic Press. San Diego.
pp: 361-396.

Wang, P.; Lin, C.; Hwang, L.; Huang, C.; Lee, T. and
Hwang, P., 2013. Differential responses in gills of euryhaline
tilapia, Oreochromis mossambicus, to various hyperosmotic
shocks. Comparative Biochemistry and Physiology. Vol. 152,
pp: 544-551.

Wells, R.M.G. and Weber, R.E., 1990. Short
communication the spleen in hypoxic and exercised rainbow
trout. Journal of Experimental Biology. Vol. 150,
pp: 461-466.

Zaghloul, K.H.; Hanna, M.l. and Zaki, M.M., 2007.
Assessment and control of nitrite toxicity in Clarias
gariepinus. Egyptian Journal of Aquatic Biology and
Fisheries. Vol. 11, No. 3, pp: 1047-1068.

Y.

A,

$A.

Ye.

\AB

vY.

vY.

Y¥f.

va.

vs.

yv.

YA.

va.

dependent factors to optimize growth of beluga, Huso
huso (Actinopterygii: Acipenseriformes: Acipenseridae), in
circular fiberglass tanks. Acta Ichthyologica, Piscaoriat.
Vol. 41, No. 4, pp: 285-291.

Reiser, S.; Schroeder, J.P.; Wuertz, S.; Kloas, W.R. and
Hanel, W., 2010. Histological and physiological alterations
in juvenile turbot (Psetta maxima, L.) exposed to sublethal
concentrations  of ozone-produced oxidants in ozonated
seawater. Aquaculture. Vol. 307, pp: 157-164.

Reiser, S.; Wuertz, S.; Schroeder, J.P.; Kloas, W.R. and
Hanel, W., 2011. Risks of seawater ozonation in
recirculation aquaculture, effects of oxidative stress on
animal welfare of juvenile turbot (Psetta maxima). Aquatic
Toxicology. Vol. 105, pp: 508-517.

Rodrigues, R.V.; Schwarz, M.H.; Delbos, B.C.; Carvalho,
E.L.; Romano, L.A. and Sampaio, L.A., 2011. Acute
exposure of juvenile cobia Rachycentron canadum to nitrate
induces gill, esophageal and brain damage. Aquaculture.
Vol. 3, pp: 223-226.

Rojik, I.; Nemcsok, J. and Boross, L., 1983. Morphological
and biochemical studies on liver, kidney and gill of fishes
affected by pesticides. Acta Biologica Hungarica. Vol. 34,
No. 1, pp: 81-92.

Rosety Rodrigueiz, M.; Ordonez, F.J.; Rosety, M.;
Rosety, J.M.; Ribelles, A. and Carrasco, C., 2002.
Morphohisto-chemical changes in the gills of turbot,
Scophthalmus maximus induced by sodium dodecyl sulfate.
Ecotoxicology and Environmental Safety. Vol. 51,
pp: 223-228.

Saber, T.H., 2011. Histological Adaptation to Thermal
Changes in Gills of Common Carp Fishes Cyprinus
carpio. Rafidain journal of science. Vol. 22, No. 1,
pp: 46-55.

Salas-Leiton, E.; Canovas-Conesa, B.; Zerolo, R.; Lopez-
Barea, J.; Cafavate, J.P. and Albama, J., 2009.
Proteomics of juvenile Senegal sole (Solea senegalensis)
affected by gas bubble disease in hyperoxygenated
ponds. Journal of Marine Biotechnology. Vol. 11,
pp: 473-487.

Schwaiger, J.; Ferling, H.; Mallow, U.; Wintermayr, H.
and Negele, R.D., 2004. Toxic effects of the non
steroidal anti-inflammatory drug  diclofenac.  Part I
Histopathological alterations and bioaccumulation in
rainbow trout. Aquatic  Toxicology. Vol. 68, No. 2,
pp: 141-150.

Takabe, S.; Teranishi, K.; Takaki, S.; Kusakabe, M.;
Hirose, S.; Kaneko, T. and Hyodo. S., 2012. Morphological
and functional characterization of a novel Na*/K*-ATPase-
immunoreactive, follicle-like structure on the gill septum of
Japanese banded houndshark, Triakis scyllium. Cell and
Tissue Research. Vol. 348, pp: 141-153.

Tao, S.; Li, H.; Li, C.S. and Lam, K.C., 2000. Fish uptake
of inorganic and mucous complexes of lead. Ecotoxicology
and Environmental Safety. Vol. 46, pp: 174-180.

Taylor, J.C. and Miller, J.M., 2001. Physiological
performance of juvenile southern flounder, Paralychthys
lethostigma (Jordan and Gilber 1884) in chronic and episodic
hypoxia. Journal of Experimental Marine Biology and
Ecology. Vol. 258, pp: 195-214.

Terova, G.; Rimoldi, S.; Cora, S.; Bernardini, G,;
Gornati, R. and Saroglia, M., 2008. Acute and chronic
hypoxia affects HIF-lo mRNA levels in Sea bass
(Dicentrarchus labrax). Aquaculture. VVol. 279, pp: 150-159.
Van der Meer, D.L.; van der Thillart, G.E.E.J.M.; Witte,
F.; de Bakker, M.A.G.; Besser, J.; Richardson, M.K.;
Spaink, H.P.; Leito, J.T.D. and Bagowski, C.P., 2005.

Yt



(DOI): 10.22034/aej.2020.115600

Scientific Research Journal of Animal Environment Vol. 12, No. 3, Autumn 2020

Evaluation of oxygen changes on gill and spleen tissue of Caspian
Sea Salmon (Salmo trutta caspius)

e Shaghayegh Rezakhani: Department of Fisheries, Bandar abbas Branch, Islamic Azad
University, Bandar abbas, Iran

e Flora Mohammadizadeh: Department of Fisheries, Bandar abbas Branch, Islamic
Azad University, Bandar abbas, Iran

e Hosein Khara*: Department of Fisheries, Lahijan Branch, Islamic Azad University,
Lahijan, Iran

e Amir Hooshang Bahri: Department of Fisheries, Bandar abbas Branch, Islamic Azad
University, Bandar abbas, Iran

e Mohaddeseh Ahmadnezhad: Inland Water Aquaculture Center, Iranian Fisheries
Sciences Research Institute, Agricultural Research, Education and Extension Organization
(AREEO), Bandar Anzali, Iran

Received: December 2019 Accepted: March 2020

Keyword: Caspian brown trout, Oxygen stress, Gill, Spleen

Abstract

Caspian brown trout is one of the most valuable fishes in the Caspian Sea and has great
value due to its marketability, appearance and taste of meat. This study was carried out to
determine the effects of oxygen stresses on histopathology of gill and spleen in Caspian brown
trout in Shahid Bahonar reproduction and breeding Center of Kelardasht in winter 2016. 210 fish
with average weigh 50£10 gr were randomly selected and placed in tanks with aerator and
oxygen capsule. Fish were divided into 3 treatments: treatment 1 or hypoxia (2-3 mg/l oxygen),
treatment 2 or normoxia (7-8 mg/l oxygen) and treatment 3 or hyperoxia (12-14 mg/l oxygen)
and each treatment had three replications. At the end of the experiment, sampling gill and spleen
were performed for measuring histological injuries. Gill and spleen specimens were transferred
to Inland Waters Aquaculture Research Center for histopathological examination. The results
showed symptoms in all treatments, which included hemorrhage, clubbing or torsion of the
lamella, epithelial hypertrophy, local and diffuse hyperplasia, necrosis, hyperemia,
telangiectasia, lamella adhesion and the separated epithelium from lamella in gill and hyperemia,
necrosis, vacuolation in the cytoplasm of cells, hemosiderin and sinusoids in spleen. In general,
it can be said that the oxygen level of 7-8 mg/l is the most favorable condition for Caspian brown

trout.
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