[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

99l aS ol
" g3 pl8 owlbid alo sl Aol @y
AN Ll (g0 o Lol i 0,90
http://jair.gonbad.ac.ir

BT (55 Ibowign S siol 3l g o y1sF Sl 3T B g culled iy

99 Rl ded a4 (1S 0 > 30 (NaCl) Sd 31 ool
Huso huso (Linnaeus, 1758)
Tl Gwgn oo T (g w39 031 by s (08 L yohormo A gl jgy (rmn> Aot
S ol ol
2l e e lS5 il oSl ST oSS o xpeds qulis 0uStils (DL (655 (ymils
Ol el (S aly oMol ST ol&tils ¢ pads milie 00SCiils (M 05,5 o lesls”
ety Ty _odol o1 o2l a5 5 oy 9 5 SV pole ligdos 35 e S 09,5 ¢ ol
el g (LS olK5 ¢ sareb alis o0Stils (M 05,8 Lty | gl ey
oy 55 $bys Ghealewl (Mol Slision dashe «55)liS gg s 5 Ghjgel «linios lojle o bobiul®
ol !
VAT oy e, ¢ AVIVIYY 2Ll G

b Al IS 0y 3 A F Y o e sl 0 i (39381 b et F B 4 iaosT o
20l d pw 9 25 WVD (339 (Sl b (2059 (H. hUSO) (oalofud azey axkad FA+ jsliso (al (sl 0035
635 g yimlS (0395 5ltly 8 .25 155 GhalosT 590 41 1Y ka5l Voov oSy (30 1Y
ST Jols 52195 sl 3T 51 (532 9 oo 1S i ¥ gosl SIS (IS (032 (IS (i 0 o yumnalS
S 3T 40 ()lim0 45 00 )5 (asiiu LS ulusl 2855 )58 syt 990 ool g jled gy HUlund
Tl Gl aills (6,3 (e (Aol 331 wald 4 S B sloud (oolod 50 G’ (1l 50 (o) 2 3590 (185
FEAEE D o jl salis 15 a5 5y ebas ol Ul pdIT s bigs po o351 ebans (3 yidions 45 313 3L
S g i 3l ckmed Sl il s 18 CBALE b o pus 50 WWNV/Be EVFFY /B (UKG) ()l jaost
(S 5 L s 50 Lol ol il WL &3 o (60520 GEal351 ¥ sl 33 olatlo (y95
i o) 3 ol gl i sualine (55l Hlo s BMST bl g 1 ylosd (o a3 9330 (o3 Loandigy

Sg &Bly Fige Codlw g ()1gS i 3 5o 53 Wilgi (0 GIAE 6y A Sl (39381 A5 Sls (LS

mghomi@tonekabon.iau.ac.ir : Jgtuwes o 5®

Y


http://jair.gonbad.ac.ir/
http://jair.gonbad.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%85%D9%88%D8%B3%D9%88%DB%8C+%D8%AB%D8%A7%D8%A8%D8%AA
http://jair.gonbad.ac.ir/search.php?slc_lang=fa&sid=1&auth=%DA%A9%D8%A7%D8%B8%D9%85%DB%8C
http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

o boadiog s oLl ( L 5leS L P «Sws cH. huso :suls sloosly

doddo
Glre jef de Jdoas 0 el a5 wites olatdl Jlas 5l wiedyl lale alex Sl 6 Lgl> leale
syl 18 ol il as (55 me 0 S5 Sleelfiyy (i e 3l 5 Ceny T i 0041
2 sl goles pleabls o ase i)l 5l oSG (H. huso) »ls L3 .(Carmona et al., 2009)

4355 b el ond g9,8 (B9 sladanze ;5 Gl (B9 9 5SS Cenl (Foe a5 398 0 Cgmee
~a 5 91335 Sulyg Al g3l CenlerolF 5 by e sl b bl lale st |
5 el 10593 5 (6 3Vl Cadbge (e 51 59AST ()bl lale Koo a4 S plo S o (Lo
ol alold solaidl udgy al> o a4y Lo U g (aoyo A = B+) 009 YU jlws Slal as )0 5900
(Asgari et al., 2013) o,ls 55>

Moo 5 WS e Sl 5 4l JulS5 s jgloas (T ads) alx e (b (515 (slaglad
Opizeads S oo et |y Ll (slapdis Lyl g iy o) sy il (g0 Slas 5 (Si5s]
5 slsS slaalsl ol Lovitons 5 canl (3155 20d)lo 1 o5 (a3 ls (5155 (sl 5T cullad
(Ueberschar, 1993) sas oo slis |, ool (slasdss consg

ST s ol Syl glabe )3 o358 sloml collad ogad > gounis Sllllas (935G
Py, oS Olalllas wgzg owl b .(Zambonino-Infante et al., 2009) cwl ouls ploxl o s
ol aalllas < oy ador 0T 5 5 o plonl 6 bgls plale (3155 (slas T culled
By ig,90 9 ol Lawgy (Acipenser transmontanus) sua . bl wls ;o —5)le5
§ O S Lawgs (Acipenser baerii) gy olo w5 «Buddington and Doroshov, 1986)
Cled o, p 5 9 (Zoltowska et al., 1999) .l Ken ¢ sl o (Gishert et al., 1999) )l S
<Lt g (Noori et al., 2011) ;e 5 5,98 Lawgs (ACIPENSEr PEISICUS) 'y 500 3 oljg5 10 sou 35
JolSS 5o saimo s (0,165 sl ;o 9925 20,5 o,Lil (Babaei et al., 2011) f,San 4
0392 IS5 5B Ly 9 0, 55 madites j9bay )] dngs g ol gl cmdn Sl g 3155 ol
Yufera and ) o,-5 1,3 oolaiwl 5,50 (Saiy adgl J>lpe 1o Gladss cuxsy jarls S laicas g
.(Darias, 2007

3 el gl asls 51 (SO Glgieas 3,165 eli‘;.«.:ow.}ﬂ ol ol colil a0
Ol Gogn Fsladl SiSSgm 35 Vb DLl ele ;S0Las Wil oo c(slndas 31l g
oo (plodz 5 (S5 (2l o 0 458

1€


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

Giloding sly 0ad ged SI3E 02 Sy ()5 G9n il edee il yi by
cudyboa 1ae o1l e (Baga'i Bambardi et al., 2013) col ylale codlo <)l 5 o,
(Furne etal., 2008) sl S 21d¢ dlge ©dx> g puaad ;o Blo SGjels jud

Jelse 512l e § S pe kS Ll ol Joss lsls adg LIS 50 (S551sS Jelse
A gis g0 Al oS diied coge slo,5S 5l 408 (5590 0 Gl wlen ly Raldl g 15is Lo
Sl aitly G105 (395 5 (2l 0z £55 & Olnl s T SRl R g 5l i S )8
oz oLl 5 bl coodle L2l oo 5 6 ysps il Slol alies yil> > 5 (Nayak, 2010)
ool o=l - (Baga'i Bambardi et al., 2013) a_ib o 0y (g5lwaige sl oad dlge 3 olic
g azuye Plas B, ol oy Seo Glo) (py0bsS 4o Sladgs Wyl ol o (6 by W g cilibss
(Burretal., 2005) cul 23,5 ploxl caisily Jaoee gy 5 sblogs

S 050 g ek 3 Sad o (g (g, il (6l o (ruaway 1) S 5l eolazl
adgi oame bl clad jo 1) sl g cul S35 150 o (s jeml HLad Jobes ;o anili® Cgllas
33bse Jlayi |y 155 atTs 505 5 3o Gl sué sloml 5 o 3o Jled b S o
(5990 b o AS sl ) Ja e (sl 5251 51 S (5 (6,55 (Nandeesha et al., 2000)
Eddy and ) sl 5 ;lelws .(Rubino et al., 2005) a_ib o S50 oplo ,o 13 Lix> g o, o8
(Appelbaum and Arockiaraj, 2008 and 2009) .l,LSes § sLbiT pizan 5 (Salman, 1988
Zaugg) o, Kes g ST .asail, b @ (bl (038 005 10 Sed Cude Yl ogas o 1y Slidss
ol slaca e ales 51 as abog38l Lale olde o, 4|, s a5 03,5 lgie (et al., 1983
OlLSes 5 5L le Slidss an lys e Logas ool 50 cizmen Cawl 039y liale slesl sl
3945 o,Lil (Eroldogan et al., 2004) | Son ¢ l&g9alg,| o (Harpaz et al., 2005)

sopdle oy oe¥sed Sl g g a0 1) lpl Suiglnse sloasls see
5JU1 (Firouzbakhsh et al., 2011) 5405 Lo, 35 Ss5 slo,eSB L o)lg co o, sl asLs
(S Al (Gl Caxds bl lp e WIS 095 bertsn slayll
Jolse .(Yousefian et al., 2011) wil oole (559090503 5 (213 Slge 0guaS o g Lo diimngams
obele e LSl ;o lodas Old jo 4 e (SO59eST byl i g s oo YT ol o yieo]
(Bullis, 1993) 55,5 o ;565 g yuiigp laie ¢yg0,90 plaw l5e Ll

T 3 maies sLagys gt 5 oy ilie slagyg il biooy Saday jo an Vaeu!

aile (el jlad oo o 5o slaslul Gglate o Sles ail o 5o ol jo P § (yd s

Vo


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

ol HLEd 10 S5a g £ 00 Cad Wilgs o alitee gladae jo adS g ol g, ey
.(Kazemi et al., 2010) ol

Sloagl ()2 S (Silgiler GlayeiS L Sl 6 ks aiile 4y o ndS 5 (495 o 3545
Slosams |y Lo el )b ol g llae atels (Kiffer et al., 2001) sg—i oo osliiul Hlals (s3s0s 58
Sl (e Ll 8) So5edsn 58 Slyesd 5 LU 005 il (g 2 Sz Ll SO plgieay
(@‘J.C 0 > )..5 aslsl MT 6LEM‘ 9 Lmumt.:s “;JJ.A 0‘9.0 4Lbul.o..[|5).§~a aslsl JJOLM 9 WLAL!
355l g Lo S (2l plo (Martinez et al., 1994; Martins et al., 2004) sls 1,8 soliiwl 5,40
o)) Sl g5 on (G355 Slogmy b ormr Ll onis s 5 oale Bl 5 5l
Sl ashl Giolesl 8 90 sladiss Joos s b alal, jo

e dlse i 5 (155 Sl T 2 3l b S oS sy oo Jlaias 008 53 e el
5 s sloo o CodeS o sl )] Cacly (5590 (Gne oole S plgrsa wilsty Sd 4S99 o0
ol Grdgin 10 .05 5 108 o cowlin Cwed Jdods adgs anie el s § bl cedle
Slaasli | —an oy skiieds alo b slids a0 Ses ciliBie zolaw 5l colitul 3G
R Sl 5 emon 2050 lo (BT slampl o ,Sles g5 g sk 2 T 23U 5 055 aleerdon
ROC S

gy 9 dlgo

aslad FAL slass ol plsl YYAP 0L 50 Kw o oMb JLols ac 50 j0 a5 Guiod (pl o
oo Y il b 5 VY 8 OVIIAE /£ 55 aSilis b atin VY Susdy cale b 4z
IV dgam i3 8 69955 2 liee b 0l (35 (el PO ST gl g e ¥ (e yh)
S Lo S e ol (535 0 oies s 5 o3y b ol o gste 3 a5 2
eyt 5 s Ui o e s sl el 3 H s 50 e ol ]
ol glws Gialosl 0,90 Jgbo 10 .0ci o ,Soslasl oL 1ol HQA0d Joo e g olSiws
g 5o VIA e 1E PH 5 5 5 o) S Lo PIBVE- D 55msS] ], F il a0 140+
Sy

s 5 Ll (1) et eSad TF slls (1) Jlaws Jobs Sos calizee (slaso s b o jlas
P30 siulesl slaog,S caled ol 48,5 Jlas 1o S g sl 09,5 5 Sad 1A s (1) Lo

b ad F s 1SS d diyled 5 oS 52 (gl Al a3385 e et i lro e b Cugs

"


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

TF0 ol o liss luale 0, al> o ogases GFSI 65z 51136 4y Sad 10,5 adlal gl
6Ll ploale L1ié slasaieils b sillas ails 3 o8 10 03 b 1O o oyz VP coutisg
Damicar Co, ) Jos ol ;0 132 a s bl 1o .0 ooliiwl (6)lgp (a9 b, dl> 10 0
S o 6l A e g 00e],o 0ss S 4 SLS b ot GlewT 4iBs V- Soway (Tehran, Iran
0l y39 Gt ar g o Ol pwgw YA* j0 00l s slado )0 4 ax g3l 1) Sad ddé p,54LS
O Jodore 0t a8lol sus yogy 6l & Sas (s o oo YA+l 05,5 (sl g3, ails|
POOYa ) ;S bgle 5l osliiul b e 5 bgliee 136 o, sLS S )5 oud ;S5 glacans ;5 i g
Frz yly saibg I slie o1 5l ey .dioi See (Notash Machinery Co, Mashhas, Iran
o3l L clite slpaslad 4 A ass lawgi 9 )l o5 sladld) &)jg0a 5 00d )5 CligS
a0 Fe slos o celo YT Cuean S SCis oiws jo g od bos (bady) ol olas
sloains joeolatl 5l L 5 2z )5 (S Sies 5l 1de (Mohseni et al., 2008) <.é 5 1,3 o 5 sl
2 b 3)50 (38 02wl (65K B S (e a0 ¥ les jo Sl 50 g 03 (Sl
5 00lel (LS St ds ) &ly 555 sl yo Pl el (Malliye Slanion dwge jo )L 55,10
g PO e dnle g (8 ese Al e ¥l iales] ain VY b ot o lagSs lesu o
b el lale 0l (g

s Sl o oy 5 00 gl alab L3S ol s, 3l eslital L S5 5o 3l (oalo se as
St S S S O y90 Ll elsalls ‘6@.}31 Codled s failey Plas LB ol ools 13
5 5 L 0oLl (Cahu et al., 1999) I, Sen 4 398lS o3 a5 ylale 039, ¢ o,l55 (laps 3T culled
Kuz'mina et al., ) wos 5,05 50T ley U ol 5 6l a0 1A% slessl Ly, alolédl
(2010

g 95 ploxl (als jlosg) (ilulaz 5 Dl (Bolas jsbas b oalo 03g) (o (jgen jelaieds
(100mM EDTA and 0.1% Triton X-100, pH 7.8 (Jal&) (s 55,3 yd Lo 4 L 03g, o1 51 e
dw (g Kinematica gleoS <L) (Polytron PT D-1300) Jow ;305500 b s § boglors
AiBs Y Doy 4k 0 599 15000 L ous oolel bl .l Kan 4l Yo Soedy Jb 2 5,k
(Sigma 2-16k Laboratory centrifuge, Sigma CO., USA) 5g.4 yiilw o 5 colw a0 F glos ;o
oS ol 8 il axy0 -As Gloo o seupl cdlad 6 S oslail loy B bl pga sldiges

W


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

o9y 5 el g 5L Ly slaes o] codlad g wiods Jatie olKiole;l 4 alolddl ladiges
5 eslatul b (Cahu et al., 1999) (|, Kan g gg0lS g, 4 5blaws ,JIUT g (Worthington, 1991)
2,5 13 o 8,90 (e Mindry BS-200) 5. JGTg50 ol
Do 35 PYTEYA s nSiloo Ly (58 oleabo b a5l 5,5 05 0138 bl 52
RESPPUREERPSIC A Y W SR | NCIN [ JPNCN EOIF T JP RO K
sl s DLl (Bobai jpban (a5ges VA jlos 2 5D (oale axlad 7 1S5 5o 5l g 0o 5 o b
ErS 05 e 9 033 ,F St S laale (55 aigad an Ol 5 (g S50 99y 5l (6555 lx
Al slgl o as 4Bl 5l o ¥ S ) 00l b e s 4n5 g (5505 95 (5l S ploel
5 Syl 5l Gy olSlojl o ladigad b agd 55 Aiged (oms ¥ 990 ke 4 (2 e
Kazemi et ) =3,5 1,3 oolaul 550 Lowdly b s digd (610 adiBo Vo oedy (IPM) {90 Yo -+
23LTs ol 3l ooliial L 9 s beonB5 (sl el 5 - Sojloil qal., 2010
slcaS 5l eoliiwl b g ossjle o8 18 Joadlygiws Gub (T 5525 el (Eppendrof, EPOS)
Doumas ) l,Sen 5 wlegs g, 4 pb oyutis s (Hoseinifar et al., 2011) o plol ool
5 (Cholestrol  Oxidase) jla.—uST JgyidS o5, am Jg S 5,—So3lal (et al., 1981
(Lipase/GPO-PAP -Akrami et al., 2011) a_s plosil 3L—od o 31 Loy, am o ucdS 5,5
&S s RA-1000 Joo) yrogidy 2ol olfiws b Kby 3l (s, 51 55 oy 5615 (5 S0l
o plsl ool cslw (Man) o slacc S (5,5 ,LSa 5 (LS ol el Technicon
oolaiwl b podws 5,18 50 Juolis o s slacad s 5SUI (5 0505l .(Yooneszadeh et al., 2009)
(Thrall et al., 2004) o plol ((LudSl j5iS el Jenway-PEP) yegid oudd oSiws

o drnloe 2 3 Jgenl oo o g fiegonl Solagil ol 5l 4t Ygeusl (5 xS oIl sl
Sbpals  aass olasle;l jo 8165 g Se> sla el 5,505l (Kazemi et al., 2010)
235 plomil deg g
S oilsly ge3l 5l ekl lajless G 550 Sme IS S5zg poe b g2y gy iz
2z eSils dslio 905 5l bl (uSoles dumlin gz diads . oolisl (ANOVA) 43 b
ol SPSS-20 {33 5 51 osliial L Lnosks 5T sy ,F ooliiol 730 linabsl b o oSilo aelo

YA


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

B sl L Loy, S ey planle 53 (talel 9550 (0155 slom T lee dnmlis o
P=0.007, ) &, 508 ALP (gl o1 oo a5 s 5 boasy (P<+ /- B) o canliine (g Lol ,lo_cixs
&l orizmed 5 (p=0.042, F=7.314) 5L o351 (p=0.002, F=37.955) ;e o351 (F=20.846
s e Ll ol o sl 00 08l Lt ) oz o (p=0.033, F=8.424) (55, o]
Gl Y 9 ) slajles o Bion ol o alesl 09 luale (o5 oy (155 laes 3]
OrreS 9V b 59 58U Cnl Gliee 0 it g Sanl A Tl g vald 4 o (0 S
() Jgo) i samline anlis ;o lags 31 opl oljee

A esalie (Ll o cime B la)les o pledle (55 35515 e (il anslie o
(Y Jsa>) (p=0.350, F=1.203)

S Glesle 55 ploadon sloyull Gliwe () p Suz 9ali b oy 5 anslic )0
St yslS 6 55 (p=0.598, F=0.650) g ywlS «(p=0.364, F=1.164) o) (sl (6 Lol Jlooixs
eyt 2l e izman i oanliie (p=0.137, F=2.232) LS a5, «(p=0.247, F=1.575)
(¥ Jsaz) (0=0.001, F=10.027) (p>+ /- B) s lo_sine IS oo sl aty ;Y gl

oleale 55 pys 5 (p=0.001, F=10.027) , IS «(p=0.035, F=3.832) mses o) jmse dumslic
P S g s (e 4S5 5bods (P[4 D) 39 (55Le] lo e S| S walis b leeg S
Py L lake yioren 330 ) caslic dald 4 Caed (5l gxe (Wl Y jles o lale s>
Sl oo WS Lol cul ong— ol 5l oo o, Slae bloday 5.5 Vs ) sl )l jo s>
(Y Jguz) s ovnlice

43355 (H. NUSO) (galo Jud 4z aali 09,5 5 B lond (ot (olF slom 3T 5500 (5o dumlia —1 Jaa

Seod alizo gl b ooy

Sos /A S 18 S LY S e LS
FYSYEVASS  AYVVV/A-EVFFYIO-2 YATAEIAYP YYA-EF. 0 Ukg jbliws o JISIT
IR VY$£9 .2 VEots-D -/0-£1/8-¢ ukg kel
YOA £YYC OYFI0 ££1/0 YAVIO £YAID-D YVAIS. £YVIDC U/Kg s
FAID-£Y/0° Y¥IO - EA/D? OF/+ 0 £Y/0 B YA -£Y/B-© kg 5ksg,

P10 0) aib o 5ol o sime BB 3525 odimolis s,y 40 Diglite (Y By,

AR


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

b oabardis (H. huso) alodud am (395 prw (rlomdion gl )sisB (lime (nSilae dunlio —Y Jouar

WSen hliko g glaw

S LY Soi 17 Sai V. Seod e LS
INATEIE FY £¥/AY OYIYO £0/+Y OFIVO £1/F4 Mg/dl g zls
TYSVOEYVVO  YYYOEIY/AA YEAN. EYROS Y OVOENNA Mg/dl oy oS 6 5
AVEA =YL PN AARIERY 0+ YO E-/YY YIvSE-[-0 gldl o5 Jbgs
£oAE£¥V/OY VEVIVO EVYYY TSE £F.VE £1 £9/A4 mg/dl o Jbgs
OF +£V/AY O) £Y/AY FY/0 £Y/Y - OY +V/-A mg/dl ;555
Q0 £-/04P QA/YY £ /pvR V/Y0 ) /AN AAEY £V/FYC mmol/l &1 ,1s
TR AL \YY £/ Y 0P \YA/Y . e /FAD VY IAD £ /Y0P mmol/l o
YAVIYO £0/50 YYY £85/43 YYE E£YNY YYYIYO E£V/VA mmol/l az; )Y goud!

(P<e+0) sil oo ‘_g)LoT S ge WS 0525 i jlid (s, ;0 50 Dglaie 55Y By,

5 4 9 Sy

(2l s 213 oy 0 (NACl) Sad calizee slaas o 5l oolsul ols flis gy o) @l
Collad (izmen 5 039 NS ST Lo Oygot Galeil 3)00 (3155 slampl | S lade
Alan Yool siza 55 abadgn @lo,sSh Ll ol sarion g 1) 55155 slae ]
ool a4 Wlgi oo o] 5 amd e Glam 3l g (o015 olKiws o Sles 5l 2B clla g lo sixe
5T Slmpl prizmer S oS (olo 2oz 0 YL Qiz g pan Sl L gdie Sl
Hidalgo et al., ) wsl ale Slde Cole jogei asrive gz calin o8l (laicas ailys oo
.(1999; Hofer and Kock, 1989

25 =ialel slolass oy (55l0sine BT (395 090 el o ol ko bl
5 oleple e oy ALP lie LUl o i sdalive 5Blind o IS0T 557 codled ljee
58Sl e (i 5 el ALB Y jlans g sl a4y Cond (g)lo e RIBIY 5 ) Gl les
035, ;0 o8 bland o 3l 0e>gas ax gl 0l samlive walls W ALP e S o ¥ L o
ez Gl ke 5T Gl a5 ool Gl a8 (GBS 5 e Jlie a3 5o G 0 yShes
(Senger etal., 1994) ool gdxeslse

Y15 ale 55, «(Appelbaum and Arockiaraj, 2008 & 2009) ) Ses g slds| s,y o
Iy o,y 0y, Sad 7Y (g9l ol 0,2 a5 0l aseie (Oncorhynchus mykiss) oleS .55,
o=l Ll il a8l 0 8 2188 o oo g ools il ) cale sliy liae codnidn Sg.po

ls s aogl cul ool mals 1) al;y wig, Sd VY 5l w9938 a5 ails jlebl yda>e

Yo


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

039; Lol 59y 2138 0z 10 Sai 5l ooliul 4 5505 bl iz Glgi 0 58 eims (]
Olale aby 55 gy el a0 g o0le Liuli8l ) gdseslge Lz g alsldS I 5Llans ales
Celled 0,25 o0 D pg0 Jlb JUil o] jo a5 sl lid ;o land ST 055 oo a5,
bl it ST Sl 395 n 4285 a5 136 Slge iicr eutas SIS S lsieas 5 8l
(Wahnon et al., 1992) 5,.5 - 1,8 oolawl 8,90 059, slic o ,Sae Sbj)l 5l

A5 5o a5 Slyae ) (5Lt AL a5l sl Sl gt et ST 5
e @i sy o355 Slaesl Sl adsbo cal ol a3g, gl (sln Jobo 8 Shos bl
Krogdahl and Marie ) aiws ou i pas oldg dlgw iz gl Jul> slo g o olie
Lo 301yt w5 g L sl ol o, Slee iuly 8l clys 4o a5 (Bakke-McKellep, 2005
,o «(Nya and Austin, 2011) 05— oo 920 yidon 3y cow Lland IS o 5 pgasay
ools i S 18 golo i 0 55 3blind ST o 35T Cdlad lime n SVL pols uios
5o 3l IS 5T s i 0 5 S St i 5 559 LIS @ 4zl
ez a g ohlale a (65958 (Saxe 03le Sy plgieas NACD) o 0I5 457 05 plgie iz
Slys iz 5 o gt |y Sl ST T lad 5 5,55 Wl oe elle 5 esle
el asdlas 1o S50 (gom 058 lale j0 s 0d) o g a0 il38l ]y oldde > sdse
L oo asdws lasle a5 0l 3,155 (Appelbaum and Arockiaraj, 2008 and 2009) IS 4
el L oad 4 09,8 4y S | (650 08, 5 Shoe «Sod YL o b 13 0
5 30ld GILSIT 55T b (lin (s Co alall; 0925 50l £9090 (ol aizlo sals
(Yeganeh et al., 2014; Nya and Austin, 2011; Taheri et al., 2011) el os, sla oL
&3l gone 9T d 50 cage i g Cel 009 Collad Cmdg il 005 50 il onl cudlad 5
0,18 005 Dlogge gad g ady ;0 05ugan Calite (Splie ool g sl Glogmge IS
(Taheri et al., 2011)

a0 oy sleasli oo 3T S G e ] 5Bland ST 35T g oo el ! L
23,8 a5 50 (0138 0z (Slgiome ;0 i 4 Glalejl 090 cale LS a0 Suelsn b

Slalllas o .5,5 Ladin Lajlen |, Sod cilites oo cote 156 gl JialesT ol
Yifera et ) wsio S olsie (bl (355 prmms 9 Geisn i oo Jolss 511 b5l wilisee
265890 slan sl edls ¢ lass (al., 2004; Wu et al., 2009; Garcia and Meilan, 2013
Buddington and ) el &glaie calize (gdie dlgo oS 5 b olde sboo > g alixs (sloaisS
39958 (Gialeyl (b aS ols olis pol> asdllae guls (Krogdahl, 2004; Garcia and Meilan, 2013

Yy


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

w231 Ol Bl 53 31 5350 lam il (colaisl cdlad (gl sime T mass s IS
g el ool L Y e g aeld an cad (gl e ()58 Y Jle o Ll o5 5Ly
@l o saalt walds 1o 5Ly il Gliee 2S5 ¥ Jledd 50 1958 Gl Gliee (2o
50,8 leie aS o ls cillae (Nandeesha et al., 2000) ), Ken o Liv ol guios b pol> Gudod
il 42815 a5 3,555l LS 5 Sl (0 55575 hme polic 1 S S

4S) oS w230 (oo 5l ooliiwl a5 wis S 3,155 (Ghomi et al., 2012) 1, Sen ¢ o3
VO« Gl a5 ban ol plad ) o) (i3l oalefud 02 50 (WBbss o 5595 ol
wy A Ld Gl iar Grizpe ol GLAS | 08 (n i 32 6 )S0LS 50 50 il o8 s
Sl (G ml dn azrgil ol (B)IF clale cnl )o (2138 Lo curd S 0mb 5 o
5=l el Bawss (@38 Slse VL Qg an (g 50 Sesl (s a5 0l (Rl s o Sles
N353l (5155 Lol p Loiitne (213 0002 53 120i5 45 €85 i iy Olsigm il
Sy ol g 325 50 Ghalosl 9,50 sl el )y b 5 sl 3l jlaie G2l b Wl o g 005
g (oale 5o ) Sl e Sl )0 4 WSl She (ptSen i sdke

Vooogas aS 0, Bl pleSse 43S cnl plale A8 50 (g n (e 09 Vb 4 4z gl
g dl._bm}_)'—‘ Lo wgi 004, ,0 ol gils g g ool AlSl odme Ho suiy ol 5l ooy
G20 gl g 398 OLi 158 4y ax g3l .(Ugolev and Kuz'mina, 1994) 545 oo 4l sloos,
Ty Oliee (Blodded (21 0 ;0 Sad (02 54 Ghaghy (pl j0 &5 85 Al Bl o0 pol>
Coany Syt el 4l e o1 (ol 6V 3 Sk 5 a0l (il |, o158 ol il
Abb rolesl 8,50 aigS 4o glagdss

—imlos] sla s s (5,0 cire NS (o yg 5 0,90 (slaasl jo aSols ylid Budss ol @l
e 5o gleale (93 Pl 51 e LLSI cnl 50 0)00 9929 525 Dol @3l cedlad s 5o
30,58 ol e oo g wdls (LS Y Jles g vl 4 coens 1) (ghlo e ]3I Y 5 ) sl
VIOV yl5me d dald 10 Phsl 051 Glimo oy yeS g UKG VYFEA L lode 40 ¥ Lo

(Sd) s 257 Gl 10 b Cnyes O )0 Gellacs 50 SaisS Shy90 45 sy o0 Ly
35 b Geizmen ol (RalST (0155 Gl Bl g (630 Slge iz Sl cogllas 0o
30 Sod cmlie a9 il [IU oy 3l ol Codled ) Sl 0 10 (Sd) praw 2Ll Ceeis

sy dgupe |y Glodg, slaes 3T Cullad wilg o (213 0

Yy


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

2l L Laog,5 s ol sloo b ooisasdis jlale ;o 5Lad wo3] codled 5l Jol> b
2l aile 5 gleale 55 5l w3l ol LI cal 5o 0ls (lis (g el lo stne ML
g aold dn Caui |y (gl mme (il Y e o s ol o Liulesl 990 (23,155 (slaps ]
A odolie dall o Q]w).';.qu\’ Slows 50 ,g1S 1l e (o yiden g axdl ¥ les

Ol 53 (6,18 mime Dglas ( plo Jod 0 >y Sos 3l oolainl ols lis Lol asllas gl
Ll ya sloal (S s <02 melS 65 o3 lS IS a2 5519) (195 lmiisms o 35
Sy o i A odalin Vilewd ;o IS iuli8l o V¥ jled )0 puas 9 LIS j0 o cxe DL
0dLis «Sed alids ol g5l 0y boddiadad lals o )0 pua g IS Ol s
Ol Sislsnsd (Al 5wl A8 )0 6)eh S Ll b Gl e (ole 2l )L 5 il
Ot i osaline Gadou (nl )3 (S s 45Tz was oo LS Glalefd 4z o ) 6,5l
)‘ (w9 0990w O ‘) ¢5_> 09_> M)Y}A_w‘ JJ‘}JLSA stl.o k)"‘ \.\.wL: 6)9&: A_:lj.».».u LY LQ:‘SQLA
B, a5 ol vy (59

RIS Jser by e S s 5 o 53 JISE Loty Slyisn S (isn olie 2015
63)lge 3 ol GBI L g lacigic (soalS (S slacs Lo aiile plags)lo ;o Cragd oliae
hol Jole vy oo Hlasay (Tietz, 1986) oo co 0090 b comssy) 5 (yuS g0 poadd ¢ iy plib aiile
pae b blsl )o aslllas 3 90 (lale (55 prw JS (g n cBle (e ) Jlogime s pue
2l oo Lty p an g iz 0 P pae (rizmen g (J31o Gleelail » Sias g S

9 E3Fg il slaggsy9n sl il 9 Jolw lalias plexsbo (Lol ej> 5 Jgnls
BB e (i i o (23 Blge G5k 5l g 0ed e s sl )3 5 Sl (solyhe Slaveul
el B JoradS 5l golnj ymolie @8l )3 anbioe (Rl 55595 com il A1 2 (B
3 JoymadS Jlase (o o e BMES pus g bl 4y ax 43l (Kazemi, 2010) 05 so Jg3u5 595
Lo Cj.'a_w )‘ oolar_l L> ks:\.\.c 0 g ).».a..t.a 'Ly QBAJ ‘bL..».»...u‘ Oy u‘yu;o dald 9 LQ)LQ.».: O
w35 o Lisldl i b g iedS mlaw 2olS el b osgeis ol |, IS g o iul me o« S
9 Joreels” JUt) unilSio jo Pl ol oaiasylis (93 )3 5 (07 9 oS Galdl a5 12
Otalesl 3550 Gleale sy el Jlake 1o o cime ST (1355 45 sy o0 Slaiy o2 S ylS 5 5
ASL ] il X9,y 9 (5,155 i 40 Sd (g3l 0 > Pl sl pae Judoa

Yy


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

slo plas 1y o ime BW S pae vl g byjlos o 3565 aslin sl yol> b ol

) elio U bl 4y pole g il 456 Glagaly (sl (aomlbin (23LS 55 (9% 5555 ladke
g pwd gl 5| Jool> 0ols o 5 Lol 5515 - ixan (Yousefian et al.,, 2011) ¢!
3y pAe A5 dy o Hhaiay 4 o .(Mohammadi Zarejabad et al., 2010) <ol sljo04:,5

@it o L oudandss glosle Jd 4z Lo 5 S g 10 Sl g Sl o Jdoay 55605 e
Al oo Sad (g9l

Pl (l3é 0> )3 Sl oolitul 45 09 alias (ol Kilo Buiow (nl @b (S5 ot
ax il .l 00 (20,165 Slaps 3 Cdlad Sgaps o 4l edle g ools Lialidl 1 0 ST
odolive pac 5 gliondisn sbo el )l jo S obowl pae Jdoas (Gusos ol 5l Jol> bl &
D9 o0 oy o L 0 0 S wo 0 £ chale leslatul ( Sl B )lse g AL

‘5;‘0)..\5 3 s P
oleale Ll ey Sliiod dsge o)) Lol IS Slins gy (ooige BT 5l alsiyoy

80,5 oo (F10,08 g ST a0 @dly plis oMb (Lol ac e DU ilis

Szl 0 s g QL,;’;.;i)o‘j slcoles 5 ailiolo loaclun cuw @ Cl) 35 b,y 6 Lol

&l

Akrami R., Ghelichi A., Ahmadifar E. 2011. Effect of dietary prebiotic inulin on
hematologi- cal and biochemical parameters of cultured juvenile beluga (Huso
huso). Journal of Veterinary Research, 66: 131-136. (In Persian).

Appelbaum S., Arockiaraj A.J. 2008. Israeli researchers test viability of using
brackish inland waters for rearing gilthead sea bream. Hatchery international,
9(4): 22-23.

Appelbaum S., Arockiaraj A.J. 2009. Cultivation of gilthead sea bream (Sparus
aurata L.) in low salinity inland brackish geothermal water. AACL Bioflux, 2
(2): 197-203.

Asgari R., Rafiee Gh., Eagderi S., Shahrooz R., Pourbagher H., Agh, N., Gisbert E.
2013. Ontogeny of the digestive system in hatchery produced beluga (Huso
huso Linnaeus, 1758); a comparative study between beluga and genus
Acipenser. Aquaculture Nutrition, 416-417: 33-40.

Babaei S.S., Abedian Kenari A., Rajabmohammad Nazari R.M., Gisbert E. 2011.
Developmental changes of digestive enzymas in Persian sturgeon (Acipenser
persicus) during larval ontogeny. Aquaculture, 318: 138-144.

A3


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

Baga'i Bambardi M., Faghani Langroudi H., Toloui M., Samii Ardakani M. 2013.
The effect of probiotic bectocetal on the biological factors of baby fila (Huso
huso). Quarterly Journal of Applied and Aquaculture Sciences, 1(1): 21-34.

Buddington R.K., Doroshov S.l. 1986. Digestive enzyme complement of white
sturgeon (Acipenser transmontanus). Comparative Biochemistry and
Physiology, 83: 561-567.

Buddington R.K., Krogdahl A. 2004. Hormonal regulation of the fish
gastrointestinal tract. Comparative Biochemistry and Physiology, Part A:
enzymes in plasma at different measuring temperatures, 38: 555-561.

Bullis R.A. 1993. Ctinical Photology of Temprate Freshwater and Estuarine Fishes.
In: Stoskopf MK (Eds.). Fish Medicine, Stoskopf, Philadelphia, USA, pp: 232-
239.

Burr G., Gatlin D., Ricke S. 2005. Microbial ecology of the gastrointestinal tract of
fish and the potential application of prebiotics and probiotics in finfish
aquaculture. Journal of the World Aquaculture Society, 36(4): 425-436.

Cahu C., Zambonino Infante J., Quazuguel P, Le Gall M. 1999. Protein
hydrolysate vs. fish meal in compound diets for 10-day old sea bass
Dicentrarchus labrax larvae. Aquaculture, 171: 109-119.

Carmona R., Domezain A., Garcia-Gallego M., Antonio Hernando J., Rodrigues
F., Ruiz-Rejon M. 2009. Biology, Conservation and Sustainable Development
of Sturgeons, Springer publication, Netherlands. 476 P.

Doumas B.T., Bayse D.D., Carter R.J., Peters T.J.R., Schaffer R.A. 1981.
Candidate reference method for determination of total protein in serum.
Development and Validation. Clinical Chemistry, 10: 42-50.

Eroldogan O. T., Kumlu M., Aktas M. 2004. Optimum feeding rate for European
sea bass reared in seawater and freshwater. Aquaculture, 231: 501-515.

Firouzbakhsh F., Noori F., Khalesi M., Jani-Khalili K. 2011. Effects of a probiotic,
protexin, on the growth performance and hematological parameters in the Oscar
(Astronotus ocellatus) fingerlings. Journal of Fish Physiology and
Biochemistry, 37: 833-842.

Furne J.,Saeed A, Levitt M.D. 2008. Whole tissue hydrogen sulfide
concentrations are orders of magnitude lower than presently accepted values.
American Journal of Physiology-Regulatory, Integrative and Comparative
Physiology, 295(5): 1479-1485.

Garcia-Meilan 1., Valentin J., Fontanillas R., Gallardo M. 2013. Different protein
to energy ratio diets for gilthead sea bream (Sparus aurata): Effects on
digestive and absorptive processes. Aquaculture, 412: 1-7.

Ghomi M.R., Shahriari R., Langroudi H.F., Nikoo M., Von Elert E. 2012. Effects
of exogenous dietary enzyme on growth, body composition, and fatty acid
profiles of cultured great sturgeon Huso huso fingerlings. Aquaculture
International, 20: 249-254.

Yo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Furne%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18799635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saeed%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18799635
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levitt%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18799635
http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

Gisbert E., Sarasquete M.C., Williot P., Castello-Orvay F. 1999. Histochemistry of
the development of the digestive system of Siberian sturgeon (Acipenser baeri,
Brandt) during early ontogeny. Journal of Fish Biology, 55: 596-616.

Harpaz S., Hakim T.Y., Slosman T., Eroldogan O.T. 2005. Effects of adding salt to
the diet of Asian sea bass Lates calcarifer reared in fresh or salt water re-
circulating tanks, on growth and brush border enzyme activity. Aquaculture,
248: 315-324.

Hidalgo M.C., Urea E., Sanz A. 1999. Comparative study of digestive enzymes in
fish with different nutritional habits. Proteolytic and amylase activities.
Agquaculture, 170: 267-283.

Hofer R., Kock G. 1989. Method for quantitative determination of digestive
enzymes in fish larvae. Polish Archive Hydrobiology, 36: 439-441.

Hoseinifar H., Mirvaghefi A., Merrifield D.L. 2011. The effects of dietary inactive
brewer’s yeast Saccharomyces siaecerevi var. ellipsoideus on the growth,
physiological responses and gut microbiota of juvenile beluga (Huso huso).
Agquaculture, 318: 90-94.

Kazemi R., Pourdehghani M., Yarmohammadi M., Yosefi Jourdehi A., Nasri
Tajan, M. 2010. Cardiovascular System Physiology of Aquatic Animals and
Applied Techniques of Fish Haematology. Bazargan Publicatio, Rasht, Iran.
194 P. (In Persian).

Kiffer J.D., Wakefield A.M., Litvak M.K. 2001. Juvenile exhibit reduced
physiological response exercise. Journal of Experimental Biology, 204: 4281-
42809.

Krogdahl A., Marie Bakke-McKellep A. 2005. Fasting and refeeding cause rapid
changes in intestinal tissue mass and digestive enzyme capacities of Atlantic
salmon (Salmo salar L.). Comparative Biochemistry and Physiology Part A:
Molecular & Integrative Physiology, 141: 450-460.

Kuz’'mina V., Shekovtsova N., Bolobonina V. 2010. Activity dynamics of
proteinases and glycosidases of fish chyme with exposure in fresh and brackish
water. Biology Bulletin, 37: 605-611.

Martinez F. H., Garcia-Riera M.P., Canteras M., De-costa J., Camora S. 1994.
Blood Parameters in rainbow trout (Onchorhynchus mykiss): Smillatanneous
influence of various factors. Comparative Biochemistry and Physiology, 101:
95-100.

Martins M.L., Nomura D.T., Myiaazaki D.M.Y., Pilarshy F., Ribeiro K., Castro
M.P., Campos CF.M. 2004. Physiological and haematological response of
orochomis niloticus exposed to single and consecutive stress of capture. Acta
Scientiarum, Animal Sciences, 26: 449-456.

Mohammadi Zarejabad A., Sudagar S., Pouralimotlagh S., Darvish Bastami K.
2010. Effects of rear temperature on hermatological and biochemical
parameters of great sturgeon (Huso huso Linnaeus, 1758) juvenile. Comparative
Clinical Pathology, 19: 367-371.

A


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

w085 2 odign syl 9 (o)leS sm BT (B cled oy

Mohseni M., Ozorio R.O.A., Pourkazemi M., Bai S.C. 2008. Effects of dietary
Lcarnitine supplements on growth and body in beluga sturgeon (Huso huso)
juveniles. Journal of Applied Ichthyology, 24(6): 646-649.

Nandeesha M.C., Gangadhar B., Keshavanath P., Varghese T.J. 2000. Effect of
dietary sodium chloride supplementation on growth, biochemical composition
and digestive enzyme activity of young Cyprinus carpio (Linn.) and Cirrhinus
mrigala (Ham.). Journal of Aquaculture in the Tropics, 15: 135-144.

Nayak S.K. 2010. Probitics and immunity: a fish perspective. Fish and Shellfish
Immunology, 29(1): 2-14.

Noori F., Van Stappen G., Sorgeloos P. 2011. Preliminary study on the activity of
protease enzymes in Persian sturgeon (Acipenser persicus Borodin, 1897)
larvae in response to different diets: effects on growth and survival.
Aguaculture Research, 43: 198-207.

Nya E.J., Austin B. 2011. Dietary modulation of digestive enzymes by the
administration of feed additives to rainbow trout, (Oncorhynchus mykiss)
Walbaum. Aquaculture Nutrition, 17: 459-466.

Rubino V.C., Sanchez Vazquez F.J., Madrid J.A. 2005. Effect of salinity on food
intake and macronutrient selection in European sea bass. Physiology and
Behavior, 85(3): 333-339.

Salman N.A., Eddy F.B. 1988. Effects of dietary sodium chloride, on growth, food
intake and conversion efficiency in rainbow trout (Salmo gairdneri,
Richardson). Aquaculture 70: 131-144.

Senger H., Storch V., Reinecke M., Kloas W., Hanke W. 1994. The development
of functional digestive and metabolic organs in turbot, Scophthalmus maximum.
Marine Biology, 119: 471-486.

Taheri A., Abedian Kenari A., Hallaj R., Habibi Rezaei M., Motamed Zadegan
A.S., Owji Fard U. 2011. Effect of different levels of hydrolysis protein on
digestive enzymes of rainbow trout alvins (Oncorhynchus mykiss). Comparative
Pathobiology, Scientific-Proceedings, 8(4): 674-665. (In Persian).

Thrall M.A., Baker D.C., Campbell T.W., Denicola, D., Fettman M.J., Lassen
E.D., Re-bar A., Weiser G. 2004. Veterinary Hematology and Clinical
Chemistry. Lippincott Williams and Wikins, USA. 618 P.

Tietz N.W. 1986. Texbook of Clinical Chemistry, W.B., Saunders, Philadelphia,
USA. 579 P.

Ueberschar B. 1993. Measurement of Proteolytic Enzyme activity: significance
and application in larval fish research. In: Walter BT, Fyhn HJ (Eds.).
Physiological and biochemical aspects of fish development. University of
Bergen, Norway, pp: 233-239.

Ugolev A.M, Kuz'mina V.V. 1994. Fish enterocyte hydrolases. Nutrition
adaptations. Comparative Biochemistry and physiology, 107: 187-93.

Yy


http://jair.gonbad.ac.ir/article-1-619-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (090 0 ylosds (pidd 0590 /(60 39,15 (wlbicls plo s fidghy & s

Wahnon R., Coogan V., Mokady S. 1992. Dietary fish oil modulates the alkaline
phosphatase activity and not the fluidity of rat intestinal microvillus membrane.
Journal of Nutrition, 122(5): 1077-1084.

Worthington C.C. 1991. Worthington enzyme manual related Biochemical. 3"
Edition. Freehold, New Jersey, USA. 346 P.

Wu T., Sun L.C., Du C.H., Cai Q.F., Zhang Q.B., Su W.J., Cao M.J. 2009.
Identification of pepsinogens and pepsins from the stomach of European eel
(Anguilla anguilla). Food Chemistry, 115: 137-42.

Yeganeh S., Ramezanzadeh F., Jani-Khalili K., Babaei S.S. 2014. Investigating the
effects of light period on the activity of some gastrointestinal and intestinal
digestive enzymes in larvae and teenagers rainbow trout (Oncorhynchus
mykiss). Iranian Journal of Fisheries Science, 23(2): 1-14. (In Persian).

Yooneszadeh M., Bahmani M., Kazemi R., Pourdehghani M., Feizbaksh H. 2009.
The survey of seasonal changes of cortisol, Glucose and lonic in Farmed female
Stellate Sturgeon, Acipenser stellatus. Journal of Fisheries, 4: 1-11.

Yousefian M., Sheikholeslami Amiri M.., Kor D. 2011. Serum Biochemical
Parameter of Male, Immature and Female Persian Sturgeon (Acipencer
Persicus). Fisheries Journal, Islamic Azad University, Azadshahr Branch, 6(4):
9-14. (In Persian).

Yufera M., Darias M.J. 2007. The onset of exogenous feeding in marine fish
larvae. Aquaculture, 268: 53-63.

Yufera M., Fernandez Diaz C., Vidaurreta A., Cara J.B., Moyano F.J. 2004.
Gastrointestinal pH development of the acid digestion in larvae in
earlyjuveniles of Sparus aurata (Pisces: Teleostei). Marine Biology 144(5):
863-869.

Zambonino-Infante J., Gisbert E., Sarasquete C., Navarro I., Gutiérrez J., Cahu
C.L. 2009. Ontogeny and physiology of the digestive system of marine fish
larvae. In: Cyrino JEO, Bureau D, Kapoor BG (Eds.). Feeding and Digestive
Functions of Fish. Science Publishers, Incorporation, Enfield, USA, pp: 277-
344.

Zaugg W.S., Roley D.D., Prentice E.F., Gores K.X. 1983. Increased seawater
survival and contribution to the fishery of Chinook salmon (Oncorhynchus
tshawytscha) by supplemental dietary salt. Aquaculture, 32(1): 183-188.

Zhou F.J., Xu R., Ma J., Xu Z. 2010. Quantitative I-lysine requirement of juvenile
black sea bream (Sparus macrocephalus). Aquaculture Nutrition, 16: 194-204.

Zoltowska K., Kolman R., Lopienska E., Kolman H. 1999. Activity of digestive
enzymes in Siberian sturgeon juveniles (Acipenser baeri Brandt), a preliminary
study. Archives of Polish Fisheries, 7: 201-211.

YA


https://www.researchgate.net/journal/0025-3162_Marine_Biology
https://www.researchgate.net/scientific-contributions/2002812878_WS_Zaugg
https://www.researchgate.net/scientific-contributions/2094182295_DD_Roley
https://www.researchgate.net/scientific-contributions/2115655171_EF_Prentice
https://www.researchgate.net/scientific-contributions/2047865282_KX_Gores
https://www.researchgate.net/journal/0044-8486_Aquaculture
http://jair.gonbad.ac.ir/article-1-619-fa.html
http://www.tcpdf.org

