[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

o) 4% 5l «dsloylei 4(,»:)11 Il ¢85 p 2T dmm 5 4,5

Bl b 4m S5 Sl 9 i) 3 es p o (9 5 Tobaw w0
(Huso huso)

A Yol - . \ -
olhcde ol ¢ 77 T plye ¢ (S gucelu | puadl
VYFF s ‘j).&.p Q)}’L:? ‘\_,.w wy‘byf aLi.‘..}\.) ‘&1.19 cL.a oIS sl ¢Q§k_.$: ajjf—\
'F\qq‘/":é..aﬁéjwtoygau)‘O}{;a@‘)u)};‘sli)b&TM},a&h}}ittﬁ_k))ﬂ}l&a);—\'

NS (Sl ¢y g gy 2875 015 53ls ol 5o Olabe 3 5ljl 5 2T 587 Y

Y40 65 ¥4 :d':.j:.i%'@)l: \Y’ﬂ(})x*i\\’:\;élw:'@)l:

Lo rmeS cosllan 55 50 o psbite a0 (Ao )3 Fr 5 YD) 05y b an b (gl 0 30 el dis (0 l3T S5 s

Glre Ol puil 1) Ko b alo 3o WO s oy » (HUSO huis0) als L 4o G55 o asls 5 dd)y po,ar 55 5l o I i
win A e gzil ool 555 03 0k ler 5w AT BB L sde n $SSBA 55 ol ) gba ¢ S AVVVENPA 45l 05
S35 Bl e gl b5 G bt s iy 5 05 oeSole Ale i) (gla jast L 313 LA edeT oy g5 ik 4 05
Ot (gl A y3 Fr 155 1 (ol 0o b ook 4y di8 e ) S (59 5 o3 WO (63l 0 b ok 405 les 3 05 ! 51
FoU o s il 1L e (P> /00) i odaliin 5st| g s Aoy o (6ol lasi b Ll (P<e/00) il r (5515 sime
Ao Brao e G Rl O 055 SR e n oS Iy RS (6)la s sbay e 5 3L RT3 Olale 055 A )
03l me Sl lyls g Lo 3 YO (ol o L adld a0 dis jlas sls LS G ‘_;\AJ',_.SUTQL){JAG.:&Z.&QJAK
o s e o gla oS Sl OT 51 (ST addllae ol s (P<0/00) Aily o S i 5 b5 555 5 ek U5 (sla el
3 stollon SIS OLAl o om0 s 53 Ao y3 YO 85 1y el 5 A3l o SIS 31 ale 5 a5 (sl a5 sy 5 Shes

.AJ\AKAQT.\.Z)}U’J)}‘_;KA)):;G

(ol Al sl slen (i (g HG T Olads”

falahatkar@guilan.ac.ir.(<) oL lseige *


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

VY45 Sl el esla coas il o s m 5T a5 455

33,8 o 8 e 1 b olas e Al (LIS Olje
.(Barrows et al., 2007)

WOhsdn oS 5 aS Lz JTolge ba i
i bl el 5 Wloss LSKi5 059,20 9 O 5enS|
S o5y il e La0T ol 5 Lol
o 33 342 g (5dRa 3l o SOLE 5 05 e
CedS g atdls |y Ady js A oy i a5 Sl
S e (S 3L A U eds W g s S
Ly ml Gl el s syls e vy (b ae
A il g oy 5o (B o5l 4 AL o sl
o ) 0, St 5 gy Sl 0 5 S
Sy ey pa 1o g ol Olea 4 (s
s o > 4SS50 53 (Ahmad et al., 2008)
O AL Dt s S5 o (S e gl
S8 eslial 55 CL I 5 5 LS (6l LS
O s n A ple S Se S
O Al AL S g g 0 e 3 (BLS 651U
%0 4 09 e 457 33,8 o0 (65,50 S B
&y e > (Mohseni et al., 2013) 55 dal o
dby O o LOT &S il (Sl 4y (59 1 35 9 e
S A5 Do s 8 ala 05y Sl
3 s e S 03 Y lew oS L 5 0
L5 slaanpa l 8l o e Ale 5o 4y e
I e s mbs sl 3B 51 S e
Rl 5 Lo (S5 JT L il o 35 oS L
5 b S5 e ol s B e OT CoiS
O g1 LS o ale 5L el S
o sy 3 e il LBlae g U e
DeSilvaet):;;@Qj\ésdulfjm)qq-
Aal., 1991

oY

.

VS -1\

S Al e 9oL S ghyls (g)b sl Olale
0 e g3 03 28 (S, Lasl S Olss Sl
5 Ui Coeal e 4 Olale ) oS o S5 Jlad
Al sl JLsl A5 eolatl a5 Jui Lot
gy o e S5 4 VAV L il e Ceal
oL «Sops 0331 (s s 3 25 5 oS 2alS
ol s O gl 557 o jgd 55 Olale ol
3 la 55 s 5 a3 e S O les
55 adkaie 53 3 g 65l e 58 0 Ol
A5 Ol ¢y o i A3y s e Jb ¢ o5
aup b aleaom 5 )Y b cDslul Lyl o s e
@olisls Olale slaas £ Lo Ly anglin 53 208
35 Sl i 58 s g Sl alie IS
Lol G Olszeas s (Mohseni et al., 2013)
s ale ol ol ods a3 8 5 )3 i
YL s g gl s § s =0 =4l
Nikzad ) bl o dajl oAb o 55 s
Hassankiadeh et al., 2013; Mohseni et al.,
il 53 S s Jolse DS 311de (2007
IS5 Glodes Jide 5 AL o (555 55T a5
3,8 200 Al s ol ol ) e

S camlie 5 Jalaze ol o &Gl sl
03 Sadbse 5 0L BT ol Glasl el 55 (ol jm
s s Sl 5 iy gl Olale s yls LOT 3y
(s e 3L 5 S 5 slas Ses
Halver, ) 1,05 ¢ 5! cl_;n, el g (Sdan 3l ga
o289y o=l 31.(1989; Webster and Lim, 2002

AL g (55 0 e esle iz L S s


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

or (Huso huso) al b o 5 slagasls 5 by s Slas popor 055 ¢ s 6

= o AN )5 g e sk (g5l ol
Wl aalel o aslde js i Coda L Olale
F e by sbanp (Rl 5 OT CdS s s

..,\__,;)f

b 95 9 2lge

P9 Bl 9 (Ab

23 G5l 5 5SS 58 e 55 ol G
e SLrole 53 [Sab gy S5 5lys Olale
50 e 23 8 plowil ia A ke 4y 3T
PS5 OT A Ci b U yn oSO6 A s
Al s Loam s o 5L 350 ST 050 OT LS
S ek 5o I OPPEYE o 5 L 1 gl
(=00 b e O3 505 9 el )l iy,
dsb oo d dlesl fSys 0095 dsb oo b o) 5
Ly iy Oyse 4 OT (AS Slao o 0)93
Jsb 5305 S s 5 6, 5ol Juows oSus
pH 31,8 sla a3 WY 0 /YA OT (glos 093
VIONE /A J s 058 Ol e s AYVE /Y OT
ol 03laT 5l s 350 Ol g5 53 ,2d s (ajfdl:n
5 =55 S e 5l ale Jb amm 50e VYD (O
83 0l gl Olaale L5 (5Ll
aop 20 10 (S5 L s s g Sl s
a5 3 S Bdd (S5l 053 O3l > ool b
530 F s Ll b 6,8 5l ey (25T
23 ds a8 ks olale 6l 6y o5l 0593
ol adga b (G0 L Olals o e 1) 5 b
ol (o 233 V0 5 59 Aoy B (gl>)

A dis Ll

U g 0 53 5 o S S e3lind
235 5 b il 53 S saT Ol 25
oS} 3 g2 gn 53 S 5 T CdS talS cams
S Ol jos (Abdel-Tawwab et al., 2010) > 4 .
5 Gl w5 wle 5oy )3 (5 4 A
Lee et al., )JJ;@M)JJJ}&:}‘-‘%)AQLESJJ
S 3 g (s Al Lo gdoe D 3 8L (2001
L, aS ol Lol S o 9 e 1y 355 aY
(ol Ay ey e s di Ol 5o ASL Lgs
Navarro)u\gli@&\)é\m)'cfg;;@o)y
.(and Gutiérrez, 1995
g 4|y (pslde Ol Qlf.,wa:uijjﬁ 09 !
WOlale o, Kuws Ol 51 2als (OT CiS 55
535 SIFU L 5 ol o sdin Dl 31 2alS
dolszal ol 5 OT Ll 8 55 asdis Cgr ol
(Davis and Gaylord, 2011) 4S" s 55>
e 3 Obabe 2 5 EG5 P 5 Ll 51 AT
SF il 5 (s Ll b b 0T (6,8 5l &8
S ST Caid g 4 Ll 5 oo (3IAE (il (gl
Sl m 3B 350 55 Ol e ST LS SST
e 03,351 Sy b 4095 U b 4o ale
3355 AalS s Laasja 55 o 4,0 gldE 03
Loy 5L 5l T ola it ST 515 4 055 20
Abdel-) il s 55,8 =T Cupds bl
5 9 Olela| sl Ly (Tawwab ef al., 2009
i oS @M o 5 g 0 s o6 sl
J}J@&?MOL:&LAM})JYL} u.i\)lfl{o\fua
05 48LSI L 3 S 451 > (Coutinho et al., 2012)
cuj;,ﬂ\i,u)du&wu}. s ol A

o 50 vy oshle 4y Gadsd oyl s dal T


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

VY45 Sl el esla coas il o s m 5T a5 455

S L 5,8 b0 S e 5 0s Sl
b 0255 3 g sl 31sn 51K 8 s okl S5
dsapp ool 8 1 10) s b dlis (65515
L}J&wg\nlfdigbchﬁﬁqbﬁfou desl>es

() Jsd) L

of

ST (sb 9 Sl o p
S 5 e A AUT e Ol g Sl ey
oo o Sl o 53 3 92 90 Sl il ol
Golsls Olale iys 0 5 35 o 2 shaleiT
Wy plowl DS Dl 3 ly i ST g
j\ﬁwtw\\@\ﬂwoﬁ&b%%

o F s g s 28 e Sl o0, 58 4 il glae p S 50 U

a5 g 059507 0535 53 (HUsSO huso) b | aox

(1) 555 0 g sham

¥ Yo Y. e sl
YV/e ¥y/ee \A7A% ale sl
\O/OA VO/AF WWAE b 5,7
§/. \§/ s \§/ s oS 5T
Y/ WA/o Y/ S o g
FAA Y/AY FAA b e
FAA Y/AY FAA 3 by
&/ &/ &/ a5 e e
Ve Ve Ve ' el s oS
Vo Vo Vo T sire JoSe
Ve Vo V0 Jadus
Ve Ve \/ O g
\AE \AE V/ oY
¥ ¥ " oS
e e e “Qwﬁf@
ARERR DERICIPR SEREE IU A oot 190 TU (b aiaby JoSa p 5L 2 (0 ¢339 il slay 51 2Y o875

Bs ooeliys 05 Aa VYoot Bo elins 0 8 Ja A e Br iy 0 8 Aa#er s K elns p 5 e Yoo B g 0 5 e
Ha oty p 5 o Yo Bio cols 085 Ao A By sl g 08 e Yoo By plis p 8 n Fro  Bsoalu g o 5 Lo ¥oee
sk o BHT (8 Lave: sInositol p 8 ha¥err € by p S Ja e

e S ka Yo csay 8 e Ve aT 8 e Pt (sl Gitan oS S UST (0] (2958 il slay 1Y 0S5
AL o LIS IS e S b e S e frr R S e 00 e p S e P (IS 0 8 eV ke

(051 pwsgy) lid Olg &S0


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

00 (Huso huso) al b o 5 slagasls 5 by s Slas popor 055 ¢ s 6

Lkd San Do 4 G S L i b s 0 53
AOAC (1489) 55 =i (sla g Sl eabial L
g JSS am 5o aalesT Glae o olowd LT
ok o303 OLE Y gt 5 ba LT ol il &7 28 8
Vb gles L 0T 5l cmsb ) o 5 slite .l
e Sl el 05 4 Oy B 51,8 5l a5
3000 slas by (S SUoy 0S5 S
= Ol el S (el # Sls w51 § sl
oo Sesliwl by Sl g gl 1 ey pls
dmloes Sl ool L plst 55 1 Ol 5 4l 5

A ealatal J‘M u:“ﬁi b (Nx£/Yd) Qj_gj:::

Err 3 o3 3l oy okt g R b sl
G L) 0L T i Cotla o guades oot S
a3 8 51,5 oy a5 S (0 OLE
FY Lo b oS eSas Oy Sl VY Sods
3 5 St Gl ey ki 81,551 8 Sl 4 s
odd Jie o gt Ssbl banS 4 oo U
—Ye sl Ly 3 095 5 0dd ares LadT s g
alde (a\_i@ BERRRE L;)\J.gij :\fdﬁlﬁu a5
33 5 S 60T Olas b calize Slakss 4 Lso
Glao o Ctlo I e 255 15 s ale do Las]
g o b 515 LT 5 s o o ¢ leT
LS rsla U LadT iz codd 4l glae o 5JUT

Huso huso) gale J5 4o o pr 55 5, ¢ s 50 Gl p 0k 03 )54 Calien oo (g land S5 1Y Jgotr

(n=‘~cj3 S3%) gf“““)‘f)gf:))ﬁ,"j})a?")};);

(1) 555 0 gz stam
¥ ¥ v (1) 5 50T
Fo/OAE Y FO/AY £/ ¥ ¥e/0FE /N g
VO/ASE /Y \§/95 2 /YY VO/VFE /)Y e
VY/FOE /N AAARIE= VAT VV/AVE LYY Casb,
NEVE/VY LAV SVATA MYFE N S

58 N CE L L5 sl S e 4 Olale
A (5,8 e Il e e

(JS dsb ol 035 Jols i) gl et Lo
oy dhy F 50N 05y pNIB Le s D5y Sl
e gDLS s 558 L casls) iy Sl
Hung et al., ) 13 5 acule 5 sl se b Lo s
:(1997; Misra et al., 2004

by i god ):JDT 9 SIS pdigad
A 55 o i S il 0)s3 dgb o
3 Olbl S a3 8 sl 5 plonil LSS
Cela YF 35 ale 3,158 oSaws O JIs
A3 8 Cab g JolS 5k 4 polie (6 e Sl S
(il 3 558 s e 4 i Ol 5
Yoo Ole o &S 5 53 s 4 Olale 4y
IS b 5 055 e NS s 2 03 p 8 e


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

VY45 Sl el esla coas il o s m 5T a5 455

(0.5 055 I3 Ol = (0 8) (ol 033— (0,8 sl 035

o7

O 055 Al A3 =V X [(09) ole 05— (8 adsl 03517 (8 adsl 05
(G3a3> dey) ozs Aoy 5=V X [ 8) slg 035 0208 — (8 sl 035 2 &N/ oosp o055 Job

(o y3) 4l35, 055 rall= Ve X[ ) ale 055 (o 8) adsl 0331/ [(05) adal D35 % B3z 0590]

Gy pasli= e x[(rf)@uo,-,/uﬂum)@w,w"]

gsf.“’\;g}i“\‘:“‘f.fp= cJ..':'acJJ}S-6‘&&5}‘@/@&03}'&.{0)'3&‘}‘

S5 @S F5= 0V X [0S O 53 0dsi b 155 5 / (0 8) 1S o 5 ume 55 5]

a8 Sles do)s (o st IS leslial L
Skov et al., ) oo S slans S gty Sl )
L 6,865l (2011
Jol e I8 sla s L aloms ol
Mean Corpuscular ) ;3 slad 58 (> uﬁ;u
o Sl s per (Sl «(Volume
cble uﬁm «(MMean Corpuscular Hemoglobin)
Mean Corpuscular ) j» 35 slad s I8 o oIS son
~ slad s 5 ;| (Hemoglobin Concentration

:(Skov et al., 2011) Li o5lazw!

Glas o 5laae Q) 5o ¥ b3l o595 OLL s
LS T sslaar Sl e by &SSb ,a
Y ks ol eslinal b obabe a1 6 S5
@YU B 53 55 go (03 5 ale 1 (s A s
VU /0 agd> 5038 &)pun e Al sl
23 5 4By a5 S 0903 b 055 ) e
Lt 6 31 8 sl a5 F gles b Jlondu
a0 &5 Jlen sla sl i ) shte oy
5 08 sLad s sl s e oKiule3T &
Barcellos ez ) 5l 55 e gealan oYl eslizal | Ak

S gd s Sl 5oy L o s san Ol (al., 2004

MCV (2 520) = [(Asy3) S S ke Sl / (MM 5 O saba) 03 J S slas] x Voo
MCH (J3he 53 ¢ 8 5 =[G (w3 2 p5) Gt S o 51/ (' 55 & 5ekon) o3 IS sltas ] Y
MCHC () (g3 51 p )= [ (G (o3 2 0.5 0t S a5l / (Ao y3) Sy S gilen e ] X\

ol 5 b s g anils  US 5 alSe b sl
Misra et al., ) i awsles 55 Jse 3 5 b 3l gUS
(2004

Y o533 0L )3 Obable 487 055 5 S 05100 sl
o _33Las SlS 5b 4y Kb 51yl o 5l anks
IS slas 2 e, S eVt S Lolabe s

(1oy3) S asla = [0 8) S 055/ (28 0y 0js] XV


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

ov (Huso huso) al b o 5 slagasls 5 by s Slas popor 055 ¢ s 6

SPSS 151 ¢ 5 b 65LT (sla w5 43 5 4JS7
Gt )f &y e (Version 16, Chicago, USA)

SboT Sl 9 4 203
JLs s cS Excel H1530 p 5 55 aesls als
s Kolmogorov-Smirnov ¢ ¢ 3T L Laesls 03 4
=W Cg> S J S Levene QjﬁjTl{\Alei)‘jleiaA
b b oSG by LT 51 Sledbl o 5 4 525
5 Kl 4glie Cgr 5 One-Way ANOVA

Ay o s sk Sl A by e s
) ol 015 OLES oalaul Aoy LV dl—.:&.b\ cb_,n B Duncan Q}AJT
59 el 7 glaw (65l (slae o L okt 4455 (HUSO hus0) (ale b 4 (sladis 5 s ) (sla e L ¥ s

Olae Ol il F . 850e) oy 0 59507 51 e

(Lo y3) 0 155

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

\L o v L) sl el
WA/FYE L /F /5P /PO WWA/ASE 0 (05 2wl 035
YAZ/VVAYD/N FYY/YAEV/AS® Y1575+ £V VAP (¢5) 26 053
Y514 /1) YO/ME /1A YO/58 /0 (o lo) gl Jsb
AE FA/AAZY/AQ FA/05E /A o) ol Jsb
VDYDY V4 /5P PR VAF/VE£Y/51 % (0,5 035 S5
VWAYEVAP \OY/FED/TY? VEV/EAED/D™ (e 33) Ok 035 Lol 3!
VAL /180 V/EFEL ) F VDR Gy 0 dond) o33 A2y 5
Y/ YV N Y/§r ke q® (Ao )3) 41355 Ly oSSl
FYE D CFaE /A CJFaEL /T Cardy ,5Sb
VFFE/Y Vedke/ VR WY M s
Y/eak /80 Y441 /v4 WALEDNYY (ho3) GUAS™ ol
R R RN o avke? oSsn @S E5

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

(P</00) dizn Hls gxe SVl (gl yls Soglize Cog - b sy o s el

Lodd 4 dis Olale 4 S (555 3 Aoy Y0 0, AU oS Gl g ssb a4 Olabe 5o Slg 055
by gl el s 5y o e s B (sl o,
RS s oy ) 5 058 Sl el
Syl 055 Sldl a5 Bl b (e
Obed L Ll o(P<<e/00) uil o (15 mme oD

Lo 0¥ GRIPI L s 55 e (895 el
g,;x),QTjtwjagﬂlplw)macb
,'\cj_:?&s,ﬁ&\g\p;\gow@u.g\sow\,
a8l s (gyls e Vsl us s Fr 4 YO

gm‘y)ﬁM)bV'djboﬁ\{ouQiﬁ )‘cMA_g'MQL:ALAA_{L;)}_bMQMcMWM)


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

VY45 Sl el esla coas il o s m 5T a5 455

P<e/00) il °°}i)§i’ ojjfjsqg.fwj)lsuzm

(F Jgd

OA

Lg ol 4_3'.133 )L«:: K\ d).)o- P>0/00) Lis odaline
L;Lbup}u.labd‘)\wﬁ')ﬁwjéva L;_gb— oy
Nt (1)l S s 5 g 5 b J 5l

Cn:;}ﬁ_u:.;ucjla.a‘_;ju‘_;uaﬁ\“.\.:q;w(Huso huso) sl | dom oS54 slen sla ol :F J gl

Olre Ol il £ 5 550e) oy 59507 51 e

(Lo y3) 0y 155

¥ Yo v 55 len sl e i
FIVrE /1Y ABVE Y #PvE YD (il s,Sen 5% 1) i J 58 sltes
FYY/FVEO/VF FYV/YEEO/FY OVO/BV £+ /F) Gads Sn 535V 505 58 sles
§/AYE/5Y §/AYE . /FY FIVEE /D) s 2 0.5 oS smn
YO/YYY/0% YO/0%Y/YY YY/YYEV/VF (4e)3) o S slen
O/ VY0 FAV/YYENY/FA FAF/AEND /PY (d ) MCV
)+ /00£Y/YF A (RCVAVE VAT (Usko 53¢ 5 S)MCH
YV V£ /YA YOIV /55 YV/YYEY /4 (Hs=> 2 p5) MCHC
Fa/vVEY/N SO/VVEY /Y Yo/ kYot (A2 33) s 5
Y5V /AD YU/AMEY/PY Y$/0 YA (4oy3) S5 55
YA VA® Y/ME VA" ARE VATl (40 33) Coput 3 40
/00 VY /EFE N IME/F (Ao )3) |55 51

(P</00) wzn s gme Ol (glyls sline o b Cauny a s sldsl

Gl s 8 e Sl 68 55 sy s, rals
Q\Hp.x_.p,;\‘acu_ﬂj\&\;\_nﬁ,; SS9
o JSta L1 0 als 5L s 1 i
Al g0 (S5 9 V_.a_a B 35T sttt g2
Clad o mor 3 (s el 2B, YL L S e
Ol (Al ST 55 el el o liS ey 2 slagn 5T
LS STy 3Ll gladenl el g b b
05,5 45| (Seyed Hassani et al., 2013)
(aj.\:._...a u—i").d):"’T Sl st o)l Cé: 5 4l gladal

SRS o ge 48T AL e (3L (65 51 O e

v
Q:)_f Bl sl Ol ol asllas @L:}

gl e lh Ao 3 Fr Ol a0y 55
JS PRGN Jr NS PSP URR Ty WE JU
SalS Sy s o )3 YO (ol o Lodd 4l
33 01, 5 Bredan Slalas b G 5 mb S5
Acipenser ) dbw Al 4_:}? 53 VAN L
Ll oled o . yls !5 o» (ransmontanus
FY U Fr) e d U gl o, 555 Sl
33,8 o iy s lie oL Sl s (Ao s


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

04 (Huso huso) al b o 5 slagasls 5 by s Slas popor 055 ¢ s 6

21250t Gk 3 o S S5 A S s
DS 5 Gl ge ol 2l 43,8 0 S50
ol e 53 5 055 O 53 2 e Sisel
o 055 b 5 Gl 5SS Al s
b S 1y Ay 5 5l 5 S g Lig)y 9 okl el
(Lemarie et al., 2004) das . ;) 3

Ghami L OLale )3 dolase a0 dis &S5 L5
Slagastls 3,8 oo S o5 slaas s
o3l e 8 o I Caliee Jalse a0 (Lo S
5SS i Lol ph 5 S5 58 Cands ¢
oz 03 35msn OLS § eVl 5 S e dS
o2l 5l S ala (o, 55 0 i
35 g0 Ghan 3l g 5 555 005 SETU 5 Slay i
XY ST VR V- BSPSPVRCIM X GO
Cheng et al., )ssi 5wt son 5oy S Slon
e (G ol Sl e T s 4y s b L2006
Bl 1 g o )3 YO (9l 0, Lol 4 dis
sl 5 b3 55 Aoy i (SLad S sl
0345 )_<_: 0_9)_?_9.) 4 S Hls gae M| (g4l
L Gad I8 sl ge Jol e alezr 1l
3 o Sl Samdy b el cOlgdl (g les
3oyl Ll 5 .(Bullis et al., 1993) wily o i
il 0 ds5 5 el 1S S e S sl
sl 2l 4 SIAE S0 el 51 K Uls o
aslllas 5 .(Docan et al., 2012) dal o bl 5o
LS 53 B s I S
i SLad 58 Ol e e )3 W0 a0 o 55 1
Y Iy u.f.ﬂslf

o e A Slad s sl i ol )
OVt gy bt = glans b o 485 ol

dby sy el Culg 5o s Sl e 2L
(Kaushik et al., 1994) 55 &

s oo 0L a8 Conl (gl 9 1S
308 i 4 U oo )3 35 g0 (55 e
Ol 5 Al (o 3 2 5o 5L 2550 Sladkensl siaT el
Lovell, ) cul 555 5 65 -1 G Jolss suS
il L g 033 il aslllas > (1988
033 Jlida 3 STy Al e o 53 3 g0 (8
OL&s a8 5,8 Iy fals” Ao pn Fr el 5o 5y
Froslo o 5o 5l GV e 2 g2y a0
Sl G5 P e JMae O pae o se g Ao
D) ::J_?u_n Sl sl gl ol 5 (ol 0]
OS5 033l 5 33,8 oa Ay O (558 65
Al Sl

Wby 5 5 05 ol Jols A la et s
oy 5 Sl g B e b e
YO Solo o Lo 40l 5las 53 055 o3
Nl sme s5b an bl G 53 (55 5 Ao
0 di e 3 Ylal . Cmul 635 20 basles L
(S it 59 5 6 5 5 g A2 )0 YO (S5l 0 b o
Sl o L odd 405 Hled )3 50l i) Oy
A5 e 33 g Gl Re (T g Aoy B
4Bl EalS Wi gla et ls 4 )3 5 4 (55 5]
il gal o, 5 g IG5 Sl
cJ_:ﬁ-SQA_f):r.:.E:_M)}_IoA_iLL':«Jss}q-}A L
Stone et )443)?@6})4\.\:!}:@,4)&};6@
il s s € 68 e b LS (al., 2003
ST slac b Cogr o 8 OLale
S S4Bl slac s 5 (s, 5 sl ud )

C;\))J.u\l;{uncbu;'a‘gbb%k}g;cdﬁcdnﬁ')}gg


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

VY45 Sl el esla coas il o s m 5T a5 455

dlo o 4 55 45 350 0 O gesen OT s Ly ke
(e 3 &S ol ds a5 L oyl OIS SIS
gl ol 4 o b 1B 4 S T
e Sy pra s s 50 (0 Jold |y (5
iy alS Clea 10 )5 550 g, SalS
31633,8 o iy 3 b s poe 4 e Olale
oo (oMe oy 53 de Sl A S5 5 Sy Sb
slaaspa BV o po b o llaal SIS
ST 5 OT s pals 5 1ie cole v by
53 gt S adlllas ol 23,8 o OT

Al 5552 ale 65 8 50

S 3wl
Sl 5 5SS S e OLS ST adS” Sl g ot
o9 JSabow H w55 bos Olale 415
5 e S ilige ol 55 oS ey e
$13,505 5 6l Rl Glasas b a6

AT Joes

&Ko

1. Abdel-Tawwab, M., Ahmad, M.H., 2009.
Effect of dietary protein regime during the
growing period on growth performance, feed
utilization and  whole-body  chemical
composition of Nile Tilapia, Oreochromis
niloticus. Aquaculture Research, 40, 1532-
1537.

2. Abdel-Tawwab, M., Ahmad, M.H., Khattab,
Y.A.E., Shalaby, A.M.E., 2010. Effect of
dietary protein level, initial body weight, and
their interaction on the growth, feed utilization,
and physiological alterations of Nile tilapia,
Oreochromis niloticus. Aquaculture, 298, 267-
274.

3. Ahmad, M.H., 2008. Response of African
catfish, Clarias gariepinus, to different dietary
protein and lipid levels in practical diets.
Journal of the World Aquaculture Society, 39,
541-548.

ol o o0 (59 g usgdome 9 Sl s fme
e 4y oman A8 e Slad S sl 55 Ol s
a9 Ol am s adi s glde o g
LS el e Oy e e 20T ST b
>t otalin Ldly CBle 51550 5 Jsbe o
.(Sattari et al., 2002)

Cadiee = gl ;5L 5, 5 55 (6l DLl
(V48Y) .l 0t Lol OLale sy 55 g
S —3=dle 5 S &5,
Santiago (\44\) s (Ctenopharyngodon idella)

;Dabrowski

sdalis (Aristichthys nobilis) e a5 25S S92
GBS O35 0 53 3 s GRIFIL LS
Slasle 53 35T ol T maz ol > el (oo
m o o 03 2 e s g, YL e e 4 0
505575 080 Sol G55 e e 5T L

Aol e RalS A AT 5 5ol o LS

Ghafleh «lis=s .(Vergara et al., 1996)

s ao yool & (g5, — (Y+\)) Mamrazi
=) cj.,\sbjtg sls plis Epinephelus coioides
Calidee sk 31 oo Landy oLl 5 S
LS e el Wl 6318 s 513 550 5 s
BRI RS P RS FAU BN LR g
AU Cos Gl s b 4l e b,
N3 pmn JoB (65,50 sy s sl
&8
ngjﬁdnﬂ)ﬁcjka sl OLa andlle oy zb
53,503 S ale ks eSS slen 5 Al sla e ls
Sla e li Ao )3 Y0 O3 b 55 5y ebaw 51530 L
Liy 95 03 SV b 4 a5 Ll 0 5 g A

23 ot Sl 5L S Ol a4 1l 6 5


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

29

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

(Huso huso) al b o 5 slagasls 5 by s Slas popor 055 ¢ s 6

morphological and biochemical parameters in
white sturgeon, Acipenser transmontanus.
Aquaculture, 151, 357-363.

Kaushik, S.J., Breque, J., Blanc, D., 1994.
Apparent amino acid availability and plasma
free amino acid levels in Siberian sturgeon,
Acipenser baerii. Comparative Biochemistry
and Physiology, 107, 433-438.

Lemarie, G., Dosdat, A., Coves, D., Dutto, G.,
Gasset, E., Person-Le Ruyet, J., 2004. Effect of
chronic ammonia exposure on growth of
European seabass, Dicentrarchus labrax,
juveniles. Aquaculture, 229, 479-491.

Lee, S.M., Kim, K.D., Park, C.S., Kim, C.H.,
Hong, K.E., 2001. Protein requirement of
juvenile Manchurian trout Brachymystax lenok.
Fisheries Science, 67, 45-61.

Lovell, R.T., 1988. Nutrition and Feeding of
Fish. Van Nostrand Reinhold, New York.
Nikzad Hassankiadeh, M., Khara, H., Yazdani
Sadati, M. A., Parandavar, H. 2013. Effects of
dietary fish oil substitution with mixed
vegetable oils on growth and fillet fatty acid
composition of juvenile Caspian great sturgeon
(Huso huso). Aquaculture International. 21(1),
143-155.

Misra, C.K., Kumar, D.B., Mukherjee, S.C.,
Pattnaik, P., 2006. Effect of long term
administration of dietary a-glucan on
immunity, growth and survival of Labeo rohita
fingerlings. Aquaculture, 255, 82-94.

Mohseni, M., Sajjadi, M., Pourkazemi, M.,
2007. Growth performance and body
composition of sub yearling Persian sturgeon,
Acipenser persicus, fed different dietary
protein and lipid levels. Journal of Applied
Ichthyology, 23, 204-208.

Mohseni, M., Pourali, H.R., Kazemi, R., Bai,
S.C., 2013. Evaluation of the optimum dietary
protein level for the maximum growth of
juvenile beluga (Huso huso L. 1758).
Aquaculture Research, 45, 1832-1841.

Navarro 1., Gutiérrez, J., 1995. Fasting and
starvation. In: Hochachka, P.W., Mommsen,
T.P. (Eds.), Biochemistry and Molecular
Biology of Fishes, vol. 4. Elsevier, New York,
393-433.

Sattari, M., 2002. Ichthyology (1): Anatomy
and Physiology. Haghshenass Publication.
Rasht, Iran.

Santiago, C.B., Reyes, O.S., 1991. Optimum
dietary protein level for growth of bighead
carp, Aristichthys nobilis, fry in a static water
system. Aquaculture, 93, 155-165.

Seyed Hasani, M.H., Mohseni, M., Poorali,
H.R., Yazdani Sadati, M.A., 2013. The effect

10.

11.

12.

13.

14.

15.

16.

Barcellos, L.J.G., Kreutz, L.C., Souza, C.,
Rodrigues, L.B., Fioreze, 1., Quevedo, R.M.,
Cericato, L., Soso, A.B., Fagundes, M.,
Conrad, J., Lacerda, L.A., Terra, S., 2004.
Hematological changes in jundia, Rhamdia
quelen, after acute and chronic stress caused by
usual aquacultural management, with emphasis
on immunosuppressive effects. Aquaculture,
237, 229-236.

Barrows, T.F., Gaylord, G.T., Stone, A.J.D.,
Smith, E.C., 2007. Effect of protein source and
nutrient density on growth efficiency, histology
and plasma amino acid concentration of
rainbow  trout,  Onchorhynchus  mykiss,
Walbaum. Aquaculture Research, 38, 1747-
1158.

Brendan, J., Hung, S.S.0O., Mederano, J., 1988.
Protein requirement of hatchery-produced
juvenile white sturgeon, Acipenser
transmontanus. Aquaculture, 71, 235-245.
Bullis, R.A, 1993. Clinical pathology of
temperate fresh water and estuarine fish. Fish
Medicine, 232-239.

Cheng, A., Chen, C., Chang, C., 2006. Effects
of dietary protein and lipids on blood
parameters and superoxide anion production in
the grouper, Epinephelus coioides. Zoological
Studies, 45, 492-502.

Coutinho, F., Peres, H., Guerreiro, 1., Pousao-
Ferreira, P., Oliva-Teles, A., 2012. Dietary
protein requirement of sharpsnout sea bream,
Diplodus puntazzo, juveniles. Aquaculture,
356, 391-397.

Dabrowski, K., 1977. Protein requirements of
grass carp fry, Ctenopharyngodon idella.
Aquaculture, 12, 63-73.

Davis, K.B., Gaylord, T.G., 2011. Effect of
fasting on body composition and responses to
stress in  sunshine bass. Comparative
Biochemistry and Physiology, 158A, 30-36.

De Silva, S.S., Gunasekera, R.M., Shim, K.F.,
1991. Interactions of varying dietary protein
white sturgeon, Acipenser transmontanus,
Richardson. Aquaculture Nutrition, 3, 281-286.
Docan, A., Dediu, L., Cristea, V., 2012. Effect
of feeding with different dietary protein level
on leukocytes population in juvenile Siberian
sturgeon, Acipenser baeri, Brandt. Archiva
Zootechnica, 15, 59-67.

Halver, J., 1989. Fish Nutrition. 2nd edition;
Academic Press, London, 798 p.

Ghafleh Mamrazi, J., 2011. Effects of dietary
energy and protein levels on the growth
Epinephelus coioides fish fingerling. Institute
of Aquaculture South of the country, 21 p.
Hung, S.S.0., Liu, W., Storebakken, T., Cui,
Y., 1997. Effect of starvation on some


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.1.4.1 ]

4% e cdsloylei avﬁs:jli Il ¢85 p T dmm 5 4,5

31.

32.

effect of wheat starch based carbohydrates.
Aquaculture Research, 34, 123-134.

Vergara, J.M., Fernandez-Palacios, H.,
Robaina L., Jauncey, K., De La Higuera, M.,
Izquierdo, M., 1996. The effects of varying
dietary protein level on the growth, fee
efficiency, protein utilization and body
composition of gilthead sea bream. Fisheries
Science, 62, 620-623.

Webster, A.H., Lim, C.E., 2002. Introduction
to fish nutrition. Nutrition Requirements and
Feeding of Finfish for Aquaculture. CABI
Publishing.

29.

30.

2Y

of different levels of protein and carbohydrate
to lipid ratio on growth rate and body
composition of farmed juvenile Huso huso.
Fisheries Science and Technology, 2, 55-70.
Skov, P.V., Larsen, B.K., Frisk, M., Jokumsen,
A., 2011. Effects of rearing density and water
current on the respiratory physiology and
hematology in rainbow trout, Oncorhynchus
mykiss, at high temperature. Aquaculture, 319,
446-452.

Stone, E.A. Allan, G.L., Anderson, A.J., 2003.
Carbohydrate utilization by juvenile silver
perch, Bidyanus bidyanus, the protein-sparing


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.1.4.1
https://aqudev.liau.ac.ir/article-1-164-en.html
http://www.tcpdf.org

