[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

Yo \\°~\Qbmjcp\ﬁujwcrﬁajudued)jﬁéﬁij41,.‘..5

Sl g o sy m}ﬁcu\..‘b)ajﬂ.o.cﬁsol.dél G gug g D 31
=9 Ole> (Acipenser baerii) (& yuww Dlowli sl

d AU U Slao ) gy Sk Judor ' dgule 19l Lo gule ! piio (5515 Jugw
' 039y dume o8l e (Suge
Ol ey 8555 g5 5 o) 50T eliions Ol ¢ 5257 (5D psle Dliiond du 30 ¢(5)L 5l Olale (Jadl 1 Sl g2zl -

VEONV/YS Ly s VEV/F/A 28l 55 ey

ol
ol o3 sls Sl (B 6ol 50 1) Gsks S len gl 1B 5 55 OS5 r 5558 53 SOLsl Olale o dre s L
o Slidss 2zl 534S Gds opl 530 p Ll Cuenl il Olable ool Codl (G551 3 olamst| GadS 5uy 5 5 s Ll
oyt g SARAEYNY S5y o Sila b (6 e ol 305 00+ T gamn 35 plal (i 08 (63k 5l Olale LS
o) Mals 5l 53 Olale o (5 sbay Lits w55 GRIY e KT o 5 2000 IS o 1) 800 015 VY s sl
(¥ 5l p 8 ko o eV led) 8 (n 100 pslie b orliansl 553 s 1 55l slasless 5 (6K msn slas ST sk b
G 53 S 5 035 BN DS g 5 4B F 515 005 550 i Ve Dk @ L8 0SS lil e (F L) p 8 s FO
5 6kS 5uﬁ;T i) sl esLs , (Lactococcus lactis s Weissella confusa) (g alewl o35 5l il S5 s
sdalie GUE JS b 53 (Sl e OV S s 095531 L S 313 0L 2y ol s s 8 ol el (sl e L
oDt 8l dals 05 8 5 bajles m Bl o s 5 OL 05 LRI Ao ys oAb, Er el by Rl Ll (P /00) s
YoV sloles 3 o @ laiine SN L 55 i) s M sl el olis o 2aS y cp phe (D>0/00) s Sl ne
om ol LSl Gl S (S5 a8 Sl L U5 s ol @ bl 5 (PS/00) s 8 el

ML@\.LG(an}l:f)J(a_)?é‘:AV"Jébuwi‘j.hl)g;lﬁu»u}ﬁ)}la.ﬂﬁdﬂgwuLﬁ\.,\.c‘sﬁ):a.:\.a:uﬂ‘

o) iy Sla e i (ol (SAES 5 s s (S s (Alal (G DlodS”

Shenavar1969@gmail.com: bl lasige *


mailto:sh.bakhshalizadeh@guilan.ac.ir
http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

\F utamﬁ) cC)L@;; o)u c(..AAJ’SUu Ju ‘ASJ}J'LAS}ET Axw ¢ 44”].&4

o m e S Gl 5T Al 1 Sk £ 3l
Slp 1y okdesy s gle slge g Ol 5 e
(Kim and Austin, 2006) .S’ s ool 5 5T
G 1 el Ol Olale (ima! pms 655 o b i
Kim and Austin, )) das o il sl
S Oy a5 Shas opl alad opl 5l (2006
boa b i ()85l 5 5l g L e dis YL
Nikoskelainen et Kim and Austin, 2006) &T
Yanbo and ) W5 sla au ;2 2alS 5 (al., 2003
Sosp G153 & ssi 0 0Ll (Zirong, 2006
335 5148 50U jlael &S5 Ol gie 4 Llg o Il
o B Obale 5o eSS s 6,5, e
Ly OT Low s eslizul 5,90 o) slalde 51 (gyls
ol o3 s e il 1) iy Oledily 5 oes, YU
G (STsmap Skl (8 b,
el oY 4l S bloysl Les,T (b g5l
5 (\WWAD Ol es>) (Acipenser persicus) i,
9 O jan>) ods (HUSO huso) sl Lo 5,¥ «dss
(Jafaryan and Makhtomii, 2011 YA o, SKan
(Acipenser gl .l alawlb b)Y ads
Loods b &L sls 51 persicus)
OLSer 5 0L jinr) (SSams S o sbenlsSY
5 Olsr Jolpe 55 dil oo alex OT 51 55 (WWAY
P Ssman s @ SL Olale iy, A
2 6 Wl S I3 e 3y Sl Olale
5 e eedle Oldlas 4 OS5 e o s
(1¥49) ol 5 0L, sSe 55 5 (1F40) o, K
GASL S eslimal (6 K andlas 53 L3s0 oLl

Sy planl o > 53 Pediococcus pentosaceus

Y#

.

dod\io

olasl o8 s 1 iyl oba S Olalewts
(Hung, 2017) w3 5 oo o gumms 538 p 55T 1y
Sl 558 55 gubsls Olabe Sy ames L
gL Sosn Las 5o 55 Olale opl & sy
rodle Lisd axrlse Ssie b 5 Ssie Slagsles
» b ST S (Sl glaw
Coaglie Sy 4 g 35 Sate Sasiben S
5 eslizal o)y el bles ¢ SLS g SL 4 b
ST oSl Ol 4 bouSTy 5 oS s,
B 55 5 eag man QLT Bosn 5o eSS s
T ssie G b I ok 31 6 Sy 5 A5
Y dl Gl S O5ls bl
die b e gl sS6 o4 (eSS )
S sn S3N i rmen 5 S5 gl gl sSTG
Gatesoup and Ringo, 1998; ) s)ls Sew
55 0lg e el ol (Moslehi et al., 2016
555 Solals Olale £l 1y g S o5 8 ol 5l
5 eslimal osls Ll 68 ey el b
Corer Spgp 35 L) (lp o3l Glag SL
Gb 3l &S Sl el dex I Objee o ,Sus
3,8 s el OL3T 53 (b STL Comer (o)
e e, 55 b SU pl O Cuomen
Comex Dol iluaty s Bosn OLRT
e Sl D156 5 s 1S B o5 S
Fuller, 1989; ) wlas oo sl bs 0T clay 5 Ai, 51,
.(Moslehi et al., 2016

S 5B ki b e Ko s
Sy ) mle Lld sl Corse OT (&S

S A G s ki s 0T


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

Yv

ST N0 (dals) ¢ palieys eSS gus 5 aas
b 8 s ik o SAS S 55 05 e FO
2255 oy 5e polas Olale (lie (gl 8 g
Cod 1) G Pl (o5 Sl ST b sls
Weissella confusa fols (s SL 2 5l s slas sl
OLs 5 4smle sls)  Lactococcus lactis
23 kY a5 55 50 B lasled ulul 5 (VFAV
St 00 g 5 0080255 el Sty Dy b
o3 38 Bl 0T & el 59555 p e
oslizul 1is | (.ijx;ﬁdl,'\gdﬂ\q? ol !
polie b 5 LS 5 gl onliul 3y 40 1A S
ol oz choyd FY gl 5 il 03 aby e
5 Aoy V0 m S s s VO el b e YA
R SLARRSTY

5S35 ) Gls byl Gt pl s
A bl s Olale s pel b esls
w3 Jolb amme Ll b 5 OT Sl ot 8 8
O3S 5 GILE Sl a5 ) OT Oyl >
oKaws 51 eslizal b (A 53 p S k) Jshos
Sheslewl LpH 5 (WTW , Germany) 260 5euS |
oo ol o3 s (6,8l Eutech Jus e pH
ool Kl a3 VAV £ /) O leos ks
PH 5 23 53 8 (ho VIVF £ 210 Jglonn 035T)
A5 8 end MYF P Jsles

055 oI Jold acalons 5550 AS ) Gla e Li
Sl 43 (SGR) o35 4 £ 5« (WG) lg
235 (FCR) ol s oy b BWI) 0 05
L3 8 aloe 5 sla dpap plel &
: (Raghavan et al., 2011; Mohseni et al., 2014)

WG (g) =Wt-W0

...... LS sl o 5T ey 5 Sas  polanst & g 5 Sl

Pl ol 0355 (29,58 55 5 O S 5 e S
.(Moslehi et al., 2016) &l aisls
23 Sl s K lesysT 3 b J s
50 gl g5 s s b s S 6
S o s 0,8 e S s pspT eslinal
5y LSS ossl W5 5 Sl alls
Olale Calises le.aw'jf Sy oohy 4 solas
(s ps ol b 0oy seer el (ol
W5 5ol o 6T Cane sl 53 L5 e
S s el @ly b (5T OV e iy
53358 558 T b 5l 5 g esliza
3 S S eslimal b g pl baly ren
S35 2 OV 31 omnp 5 Sy Plowl ol
pll 5500 L €8 ol el 5 A, gla el

s g

by 9y 9 g0
Obale (Ll ey Sl izl 53 2as ol
sde O aalllas pl s LS4 Cl’”‘ 6oL ol
05 AFLAEYNY G55 Sl b (o ples
5 bl golal jsk Ol Al 0 U 5 g
A o 305 QLS Y L ls ,8) sles F o
15 s F i Sy e o) 5 E
Sl s Ol s ais oG b olale |
Y-F Olen & Cug a3 &gy e 5 03 5
23 bamie S s aalde O O)5 de)s
S L Jhas G5l dewy 4 slatn 5o Jool
o Sl /) 3L g e g 4 g p S S /00
Rl plasil g Laols 2 4505 Lo 201 plon

Q‘_):.a v\.iJJ? C»‘ou‘ d’i'))ﬁ: 09> Lg\.@.'b‘ BE) Sladlas


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

\F utamﬁ) cC)L@;; o)u c(..AAJ’SUu Ju ‘ASJ}J'LAS}ET Axw ¢ 44”].&4

e d>=ls ,3 5 (Pars Azmoon Co.) (se3T
@3l Glg e 5 solis) el Cawsa (U/) L)
(1)

F2o b (IgM) M o5 08 sl ¢ el
<y e IMmunoturbidimetric s s (i) 55 5 sos!
Oljor i B OVAY W g 5 i) 6y
Elisa reader o&ews i oslizel U o e TN
sy 4« s Statfax- YV« + Jus (Awarness, USA)
Hes b 51 (e & ,548) Turbidomertric
Micrococus i (‘Jf G S ek
Ellis, ) w3 S oLl lysodeikticus (Sigma,USA)
.(1990
Sl Julods 9 4 o8

SobT Jodoss 5 4 205 claesls 6J}TC°-?' skt
5 SPSS byl p 5 5l dbs e lasls sad o
One Way Anova (T- test slaose;T 5 Excel
Spearman’s Rank  _Scees o b 0037
5,8 oslizal Mann- Whitney 5 Pearson

el
Ay Sl sl

S gz 03331 b oS 5ls O Gadiws ol ol
ol Ao s olg 059 e e i Slde 6 e 4
VoY ol 5o aly Ab, F 5 (Sl b 0)
Rl & o (e SIS 53 Sy 05 e
53 () Jgdr) ol Bl 2153 dals 05 8 5 asles
Voks 5o ge s ol polie s
sl sl ple 4 ol ol sk
Gl ails 2ol el 05 8 55 5 oSsmsn
(p<0.05)

YA

WO = ¢ ol 055 (WG = Weight Gain, Wt =

)adsl &g
SGR (222 ) = (La Wt — Ln W0) x 100/%)

Ln zgj‘dj)mﬁﬁ)@ct=)’j)3\-\:ﬁ)
LNWE= 16 055 o 2208 cWO

BWI (053 il 5! Ls,) =
Final Body ‘..".-‘.Eight—[uitja.l Body Weight % 100
I[nitial Body Weight

FCR( g4 Js 45 s ,5) = weight of feed

consumed / increase in biomass

(e S § ) slale @ 5 da Ve OLL Sl ey

YE Sdea polde ( ale 4 o jtel JialS 5 Ll
osite opty s 8 Al e ) S sl
s [Soa5 b Oly 2 3 3 se Olale sles
OLL 31 ey .(Mohseni et al., 2008) Lo 5 sgu
4 05 oo 4 ped Somer Lo 3 Y0 Sl s 50093
‘_;Laﬁ};T 5 ol gl Ol plsil g Al
K 1 ool b Sale e S|y 55
> S ple Gl O Gpe anla b VOF
o3lizul L 05 slad sd .5 § Jsf (Caudal vein)
oS e ol Labofuge) Jae Gsa sl
S 4 Yoor g Ce e L (OWIT Heraeus sepatch
OV O 5 olas ) dd s mle aids Ve
D R N A
315 e amys— Ar glos s 5 asl Uil Coy g
5 el slasls Sl s (6,4 S
3Lkl 5 paais oaleST 3 (5AST slag 5T
Oljen $,8 e5ll sl 28 8 el (L)) Ley
L (ALP 5 LDH ALT AST) suS sl 5T

ool OSLE Cale e eSSl eslenl


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

Y4

e S e 5T i s Shee p olant| 65 5 5 S )

5320033 0Ll 53 (6w Alenli Lb ) gla ez Lo i) J g

¥ oles Vol
¥oles _ _ e ls
_ _ ):r;dl._.nf’“) );r;dl?ﬁ\m) dali
(5 AS 5 ¢ 5 e ¥0) ~ _
(¢SS (¢SS
LA (fﬁ)(Wl)&\-_«b‘O}}
AF/8Y £ Y/F0 8 AS/$% 5E/5A 8 AY/Y+ FE/QA 8
AY/0
01/4A 2 W2 le 055
YA & YA&/VY YE/VA R YoV/O) #E/FAR ¢
A\ 7AN,
/e d (Tly) st Jsb
YorvEavad YA LN R ARV /N
Yoxe
'i/?'a (TIZ)@L@J J)J?
F4/VAE Py R LTACE “iude ¥4/4) d/pvd )
FoY
vty Sl s (K)
XY Ep? YV ks XY ek/een® S
/vy
vi/va 2 =15l s, (BWI)
VFY/NVAE Y 0F R ISZATREEAS VO /Y AR SR 2
\OY/VY 058
'i/'?a "5‘13"’:’)“""'.}""
VY £ b8 V/VA vE/0y 8 VWY ety d ’
\IYA (SGR)
kg8 (GR) wljg, wty # 5
YAV E AR Y/YA +H/¥F 2 Y/YF /A2 c
Y/YY
v/ opabe e s b
- R e Pacd
VAV E N2 VAeREI V/FF /0020
\/9Y (FCR)

(P<0.05) sl o o beT s e Ml 3 5 5 auzasilis S S plas b o5~

Ba Ol e Vol 53 s (S el

Yoles 53 5 Oljee o e dals 5l 55 AST (o 5T
Vles 53 LDH @ 5T .ol ails 1) jliie o 28
S 53 ALP @ 5T 5 o 2aSTY e 53 5 0 e
Ol b 51 Y Dlad 53 5 HlMis o S )

D¢ 5,5 p

S Sl 3T
Lgl.éaj.?-\.vdkﬁ\ﬁ Q.:\:'J)ui))ﬁ: 09> 4»3\5-)3
(ALT) sl 5 e pNT Oljs 55 coddiags
s (p>0.05) w3 K odalin (gls gae CoDus]
(ALP) bliws JISIT 5 (LDH) L5548 SLSY
Sl 53 ALT 500 .(p<0.05) dbodalive (5 5 sine


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1]

[ DOI: 10.52547/aqudev.16.4.25]

VFe QL’(M.A) c(a)u;’- oJLo.f& ‘("AJJ"L‘:' Jle ‘LS)}J:‘,LS}ZT Axw ¢ 4.1]&4

G035 0233 435 53 (6 s (Al 55 1S Slag 5T Y s

Yol Yol Vol
(S AS 2308 Ae¥00) | (pS5hS 5o p S ha®™o) | (S AS 5305 Ae0Y)
FY/AY 94/Y42 YA YEONE Yo VE/0N? YY/PV ¥E/AD? (ALT) 3 ,auil 5 gnT NT
OVY/B+ +VOFED BIV/BV YV E/PATD BAF/b Y51/¥A 555 ovE/ 42 | (AST) 1 st 5 gual S LT

WO/YY YVA/AQR AYA/5V VF/Y5R VYEYY Y5/ VWE/AY 02/+ 07 (ALP) jblis - JISIT
VP VY/AY FEL/96 2 VA =0 VAFA/AY VY /vy 2 VNP /0 VLS 2 (LDH) ;U35 085 oSy
(p<005) Lol e LT ,ls e Nl > g 5 o ilis "_<>_-‘,f rta-ﬁ PRy
a5 ! b el
40 ¢ & . . .- -
. | N s e 4 ST smn 0398 (G )l 5
b S Tew v L P N 9
: 0 Lok 4% Olale 53 1GM 5 o595 5 5 51530
E zz b les pl (oS 5 0l S gm0l sls o
& 7 -
=~ 154 -UD}.:LSJLA‘ )‘bwd%‘gb‘bu\kué\aw
1? : g 53 w35 SMEe o i Sy sbay (p<0.05)
0 58 odalin ¥ Hles 53 IgM Sldie o 2 ¥
b Vs Yl Yokt

Caliben (sl 53 Obale 05 1GM 0150 amlin Y S

o
b5 b b S, 65,58 ol
Ol 5 oy ol Bl shitons diadSf oS 0l 5
Lo 5 eSS g1 05T ledias Olale 3 (Silejly
SLS 5 Cale g 5 oM pae LS 5 o550
Jolo Sadspin Gl bus eds b
el s 5 s S s el s A 5 5 s ST
El-Haroun et al., ) L 45 o 4455 554 o B12

.(2006

(u/ml/min) o 5553

35 -
30 -

a
a
b
25 - c
20 -
19 -
10 -
5 il
0 i
Ll Vs Yol ¥ols

ol sl slas 53 Obale 055 0595 Ol s 4l 1) JSC



http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

gl

€ Oden b &S Wyls 1y GUly cpl 55 T 51 clm
055l S ol 2955 5 Bl eas) s e
Ringo et al., 2010; ) Wi (lossy )i sae
o) Gl o&aws ool (Gatesoupe, 1999
25 Oljen padinl 53 555 o LS Lyl 1) U5
Las G S s ekd e S Y
FalS cww Culg s 5 (Merrifield et al., 2010)
Ringo and Birkbeck, ) &,s 1ie 3,18 LUl
b By Ol 5 oMo LeSSuy, (1999
Odb 03 S 51 6,8 o sl BIS slacil
5l eSS ¢ 035 sl )l S
McDonald et al., 2002; Lalles et al., ) tzwa
e b ol 5l T .(2007; Ringo et al., 2010
oo 23 clagali s W5 s @ 4 i > Slos 55
o oS B SLS 5 mSE s e
9y <l 5 s (Abdelhamid et al., 2009)
(Olda s S e Brae Js 4 dd, s el
Sy n s 4 105,138 o e 1 (65 5 s
ol o 5T el 5 Sl Bl o g oale ) 11 S
IS e 55 5 (o 2o gy Sl ol a5
338 o @M 3lse OIS CLB Il 5 Sosie
. (Gatesoup and Ringo, 1998)
O e Olale 05 (oa e Sla el IS ba,
A GFUE e 2 e Sy e
G i 5 e (S Jltle (ol 65
Sl e 5 g5 SOmon Gl B
Kim and Austin ) sl &slize K15 o SSsms 2

2006; Pieters et al., 2008; Son et al., 2009;
.(Soltani et al., 2015

...... LS sl o 5T ey 5 Sas  polanst & g 5 Sl

o3y Ol (o Aol 45 L Sl anlllan
S sl S5 el 5 e S
Weissella 5  Lactococcus lactis slas S
93 ,Shes 35 5 0T i3 j1 51 S (confusa
O3 oIl doys (ole Ods sl esle il
e Vo) Y Sled 5wy, iy F 5 (Bl b
Rl b s (38 (TS s Ssnsn 0 S
x| Ll ox g Rl dals 0g S 5 ayles
@M S s s 3 S sdalie ()l
wds polastl Sumsn LS Y Sl Olabeys
boled ple 4 Cud (G)ls gre Hsba Log odd
Sl ) Sl padsn ol sl 0l s
Gl Jlaie 2als 53 beSSsms p ol 51 eslizal
Alopl s el sl S Al Ay sk 4 B

0393 b e Gladiia S 4 b LS
ol @b (Lara-Flores et al., 2003) s5& 5,5,
(Y10) 0L 5 Soltani Slles L Gudsw
5 3,k sl 355 (YorA) 0, Kn 5 Bagheri
Lgﬁf)lf:u_ AU s syl Calks (V140) 0K
Sslize Olale g1l 5o ddy Gl sST6 eSSy
Cj,;d%l&:@@lgﬁw:ﬁ«fﬁl{@
Ferguson et ) dab ol oslitul b juwas &S5 505
WS 5 g SE anllas = @l 2010
S g e = sha 035 531 487 51 LS (YF4Y)
2 So3sme Dl ST Olale | 4o o, 4 Bactocell
P R T IR PR
@M JS e s ) el I (S
S Wlsls Ol 0SS Slles s S
LS oo g gloilS5l Slge 35 ) eSS4

cxdls 035 55 LOSHL Ly , S ST I«


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

\F utamﬁ) cC)L@;; o)u c(..AAJ’SUu Ju ‘ASJ}J'LAS}ET Axw ¢ 44”].&4

asme ssky w5 e s s acidilactic
Sa N il ey A1 g 5 bled 5o
« Lactobacillus rhamnosus (s ,8 54 « .l
o e 8 sl e S T e
[(Pirarat et al., 2011) s> 15301, g ,ls
ﬁ,-))g e aS™ Wlosls OLas Sladlas 31 (galdas
Sl ls B b S s 5 3 e Sl g p
(Balcazar et al., 2007; Panigrahi et al., 2004)
dool Glag SL S w5 8 ol Sldlas 5 & 5o
ot oyl gl BB e SSY
ol 3L o asllles -l s ((Panigrahi et al., 2004)
IGM o 52 88 sl Ol e slas > (SCsmsn 592
allas L &S ol adls il J S 4 Cod
syl calks (Y40) 0L 5 Soltani
ol e bl S5 e b o e
Al 0> ol sl sl IgM 5 o5 I 50
Ol a8 Sllas (Wilson et al., 1995) .l
Mg il g o SSamsn SLESL S Sl 0l
Nayak et ) auS G o ale 53 1y o g o e

al., 2007; Panigrahi et al., 2004; Nikoskelainen
Gt ) s (et al., 2003; Soltani et al., 2015

5 o SBESS s 035530 &S ol OT I S
e S5 p NP s G Al ola
N e s b a5 ol 055 Al
o Sk AL adly zie S0 aéa Vo
oS e o Olie Lol 4dis Hlass 53 (M 30

Ll 03 5 1 (’Jf}l’.s S 93 K3 55

Yy

GP I w3 5§ 5 g Slae i O gV e B
o 4 S 03531 oy 5 B ran S g0
05 S ns » 5 gl J6 b o
A0 O 5 i) sl I1IE 3

JIALP ¢ AST ¢ ALT a8 slap 5T Yl
—4 Olale Cdls andy udi 55 e gl 5T
b 5T ol 5 8 a8 sbadsb T s s
A4S (Bl ST )y g 5 LDH 5 ey
o S 5T D 3,8 a1 eslizel 355
s S ST dagilen I el s
Oes 5 8D 358 o IF elon yos
LDH 5 AST ¢ ALT slis ol asllles 55 (V¥4
5 Soltani asdlles L a5 CiIW (gyls ame OV
3 SGOT Ll 1 aS 5,05 Cilae (Y+10) 0, Kan
35h o Lol 6AS T 5 o3y 2 sl SGPT
3o, YW ppm s b 3T Gl sl &
s by «(Vaglio and Landtiscina, 1999)
olins OLi ol Gulisd )3 (ST (sl o 5T 53l
— 5t S Pl A4S S ol g U e
sl

ool sk 4 oy BB Glay mST6 555
Cge S13 sl S 53 0L 5T Sl Caxd
ol G 55 (VAP O 5 el 5de) 358 o
53 e 3550 SV sl 6L Ges hl B L
b,yled den ys 5 5L J:i\p\cﬁ ﬁj,}g Ol jus o
— e Ol gyl d B8 4 S (g ola g sba
ol s 8 Sl Jl s ol el es g ol Jls
555 (Y10) 0L 5 Soltani adlas L iags
adlas 55 5yl Cilas (VY49) 0L, en 5 osljle

P. ads jleslizwl L(Y+) ) 0, 5 Ferguson


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

Yy

D3 Sl S gl e hles s
YV Q\f}f@:.bc\.n} L;)'))Li.f (ajl.c cli.id\:

BF amio. ole QLT YA

Ty conljdgimms . 8S ¢ (glos| e WOlis .

- O Jlasl ;._}o 3 oLlanl ( wlid O g N YVA
S8 s s5lan (L 6 -5 5 St
(U (s 29) 0 ARBLST la s
(0315 5 e oyl (1445) .6 s, s Ol

NO-YY O g

) (S AP O ars "C‘u—i%g}:f Sl -

el SN S5 s S1ATAD (o (el
sle,Ls » (Lactobacillus plantarum) e
ACIPENSEr ) (6 juw Alali g sla, S5

AVE-1 P4 (YR (6 sl S ) Lases (DA

;';L:f.\'f'/\\' Gl fg e e 9 Loy e e

(Al T sl 03,57 5 5 Sl g o
ddo YAP | s UL{ Sl Las!

e (Shalw sy c.Cc))_;:.Lo e cQ\i)jg_fZ .

b e o (5 g e 103 030 3
Lo S g Calides 7 gl 51044 (-
Ay gla Gatld S s 2 SOl
ACIPENSEr ) (6w salawl sl& 5 adis oI)8
=PV () VF (g5 =T arw s 0l s> (Daerii

D0

‘.C ‘gs’U“L-“ C.C cwbl—{)ﬁ: C.Ccﬂlj}_wlﬁ )ju .

03l e “g-p (Shalw sy “p (Sh—azwa )l
o tpie OGS e e iyn )
9 sl e B (S 03] e
el 5 gl YAV (g ¢ el
NS el 08T U 5 sl ST (S e

...... LS sl o 5T ey 5 Sas  polanst & g 5 Sl

Sl Rl
prome Olla)ls Al Suslas 5 Al
s bl 5 Cale osn T sl
ol e Ol gl candgn 5 SSPs 5
S Sl G ol el 3 55kl Olals

.DD;@

&b
AU gl ast o oamdi ey o s ST
Sl bl oMb o sl S
Olale Jod 0 0 (oorbigm 5 S5l
Oladss adoes . 359 5 Ol s> (HUSO huso)
AYY=AYE (Y) 95 (Kb sl
skl SLa (5L 6L AYAD Ol sin Y
b 5 (Slsl edosy 5 &Sy Ol 4
) bl 55Y 55 5518 e o 5T
o9 0093 Jsb > (Acipenser persicus)
Aoy Uloysl Las,TL 5l 28 G2 ksl )Y
b gl 5 S5sES g ke o8l 6,87
oo V¥ 08 F
AYAZ cp 0bdile cp o 5 bt Ol in Y
2l 2T el sl &S 5ms 1 (F 2 A5
(Huso huso) alls 5,¥ 0 sdae LS 5
OF O S acb pling (5555LS o ple alons
AN S
(sh gBma e 0 m ) (5ol L O S
SLS 5 g asdi STHLS YAV (g ¢ mld @O
(Acipenser Sl »l sl Wl 9,Y 04
(Daphnia 15 gjlece 5= b jipersicus)
(SSmn sl skl s L magna)


http://isfj.ir/article-1-1825-fa.pdf
http://isfj.ir/article-1-1825-fa.pdf
http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

\F QLZM) ‘C)L«;: O)Lo.:t QV.AAJ’SL& Ju ‘ASJ}J'LAS}ET Axw ¢ 44”].&4

humoral immune response following
probiotic administration in brown trout
(Salmo trutta). Journal of Nutrition, 97,
522-7.

16.El-Haroun, E.R., Goda, A.S., Kabir, A.M.,
Chowdhury, M.A., 2006. Effect of dietary
probiotic Biogen supplementation as a
growth promoter on growth performance
and feed utilization of Nile tilapia,
Oreochromis niloticus (L.). Aquaculture
Ressearch, 37,1473-1480.

17.Ellis, A.E., 1990. Lysozyme assays. In:
Stolen JS, Fletcher TC, Anderson BS, Van
Muiswinkel WB, editors. Techniques in
fish immunology. Fair Haven (NJ, USA):
SOS Publications, pp. 101-103.

18.Ferguson, R.M.W., Merrifield, D.L.,,
Harper, G.M., Rawling, M.D., Mustafa, S.,
Picchietti S., Balcazar, J.L, Davies, S.J.,
2010. The effect of Pediococcus acidilactici
on the gut microbiota and immune status of
on-growing red tilapia (Oreochromis
niloticus). Journal of Applied Microbiology
109, 851-862.

19.Fuller, R., 1989. Probiotics in man and
animals. Journal of Applied Bacteriology.
66, 365-378.

20.Gatesoupe, F.J., 1999. The use of probiotics
in aquaculture- a review. Aguaculture,

180,147-165.

21.Gatesoup, F. J., Ringo, E., 1998. Lactic acid
bacteria in fish: a review. Aquaculture, 160,
177 -203.

22.Hung, S.S.0., 2017. Recent advances in
sturgeon nutrition. Animal Nutrition, 3,
191-204.

23.Jafaryan, H., Soltani, M., Taati, M,
Nazarpoor, A., Morovat, R., 2011. The
comparision of performance of isolated
sturgeon gut bacillus (Acipernser persicus
and Huso huso) with commercial microbial
products on growth and survival of rainbow
trout (Oncorhynchus mykiss) larvae. Journal
of Veterinary Research, 66(1), 39-46.

24.Kim, D., Austin B., 2006. Innate immune
responses in rainbow trout (Oncorhynchus
mykiss, Walbaum) induced by probiotics.
Fish & Shellfish Immunology, 21, 513-524.

25.Lalles, J.P., Bosi, P., Smidt, H., Stokes,
C.R., 2007. Weaning- A challenge to gut

Y

ad>s .(Acipenser baerii) (s ,uw alawl osy)
AA=YA DYV Ol pl OS ode
L.Cc)}_;‘)_:l:.- c.tcdﬂb)j\;& e o3l sl AR

wslypie MJK{ c.t.kfu ok “p co:bk:w
Entrococus ) .Sl S8 5 5T 1.4 o J
S R ) G}_‘>— Lguup}u = (faecalis

4w ¢ .(Acipenser baerii) i, Olalewl

AYAF DY 65 85T

AVAYAY g wesly Gls e e gl R

(Eugenia cairyophillata) ¢S |5 ailol
e Ls gy 0T Sd 5L s eds g IS
0555 YT (b el Sl 5 o 5T oo
awslas 54 s .(Oncorhynchus mykiss) oles”

CAYY —AYS (PR (o)

(“6-1"0"”)-’ ‘-(“LQ)\:*“’ c.(:cbjé.o e MY

AYA0 (g sl dale g e ple yldc,
b Sy S5 Sl
3 iy gla, S (Weissella cibaria)
sk al=s (Acipenser baerii) s juw Alawls

AV=YY CNDY0 0l s

13.Abdelhamid, A.M., Mehrim, A.l, El.
barbary, M.L., lbrahim, S.M., Abd EI-
wahab, Al., 2009. Evaluation of a new
Egyptian probiotic by African catfish
fingerlings. Journal of Enviroment Science
and Technology, 3,133-145.

14.Bagheri, T., Hedayati, S.A., Yavari, V.,
Alizadeh, M., Farzanfar, A., 2008. Growth,
Survival and Gut Microbial Load of
Rainbow Trout (Onchorhynchus mykiss)
Fry Given Diet Supplemented with
Probiotic during the Two Months of First
Feeding. Turkish Journal of Fisheries and
Aguatic Sciences, 8,43-88.

15.Balcazar, J.L, de Blas, I., Ruiz-Zarzuela, I.,
Vendrell, D., Calvo, A.C., Marquez, 1.,
2007. Changes in intestinal microbiota and


http://isfj.ir/article-1-1825-fa.pdf
http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

Yo

rhamnosus. Fish and Shellfish
Immunology, 15, 443-452.

34.Panigrahi, A., Kiron, V., Kobayshi, T.,
Puangkaew, J., Satoh, S., Sugita, H., 2004.
Immune responses in rainbow trout
Oncorhynchus mykiss induced by a
potential probiotics bacteria Lactobacillus
rhamnosus JCM 1136. Fish and Shellfish
Immunology, 102, 379-388.

35.Pieters, N., Brunt, J., Austin, B., Lyndon,
A.R., 2008. Efficacy of in-feed probiotics
against ~ Aeromonas  bestiarum  and
Ichthyophthirius multifiliis skin infections
in rainbow trout (Oncorhynchus mykiss,
Walbaum). Journal of Applied
Microbiology, 105,723-732.

36.Pirarat, N., Pinpimai, K., Endo, M.,
Katagiri,T., Ponpornpisit, A, Chansue, N.,
Maita, M., 2011. Modulation of intestinal
morphology and immunity in nile tilapia
(Oreochromis niloticus) by Lactobacillus
rhamnosus GG. Research in Veterinary
Science. 91, 92-97.

37.Raghavan, R., Zhu, X., Lei, W., Han, D.,
Yang, Y. And Xie, S., 2011. Low level of
Aflatoxin Bl could cause mortalities in
juvenile  hybrid sturgeon, Acipenser
ruthenus & x A. baeri Q. Aquaculture
Nutrition, 17, 39-47.

38.Ringo, E., Birkbeck, T.H., 1999. Intestinal
microflora of fish larvae and fry.
Aquaculture Research, 30,73-93.

39.Ringo, E., Lovmo, L., Kristiansen, M.,
Bakken, Y., Salinas, I., Myklebust, R.,
Olsen, R.E., Mayhew, T.M., 2010. Lactic
acid bacteria vs. pathogens in the gastro-
intestine of fish: a review. Aquaculture
Research, 41,451-467.

40.Soltani, M., Shenavar Masouleh A,
Ahmadi, M., Pourkazemi, M.,
Taherimirghaed, A., 2015. Antibacterial
activity, antibiotic  susceptibility and
probiotic use of lactic acid bacteria (LAB)
in Persian sturgeon (Acipenser persicus).
Iranian Journal of Aquatic Animal Health,
2(1), 54-65.

41.Son, V.M., Chang, C., Wu, M., Guu, Y.,
Chiu, C., Cheng, W., 2009. Dietary
administration of the probiotic,
Lactobacillus plantarum, enhanced the
growth, innate immune responses, and

...... LS sl o 5T ey 5 Sas  polanst & g 5 Sl

physiologists. Livestock Science, 108,82-
93.

26.Lara-Flores, M., Olvera-Novoa, M.A.,
Guzman-Mendez, B.E., Lopez-Madrid, W.,
2003. Use of the bacteria Streptococcus
faecium and Lactobacillus acidophilus, and
the yeast Saccharomyces cerevisiae as
growth  promoters in  Nile tilapia
,Oreochromis niloticus. Aquaculture, 216,
193-201.

27.McDonald, P., Edwards, R.A., Greenhalgh,
J.F.D., Morgan, C.A., 2002. Animal
Nutrition Sixth Ed., Pearson Education
Limited (Prentice Hall) U.K. pp. 693. ISBN
0-582-41906-9.

28.Merrifield, D.L., Harper, G.M.,
Dimitroglou, A., Ringo, E., Davies, S.J.,
2010. Possible influence of probiotic
adhesion to intestinal mucosa on the
activity and morphology of rainbow trout,
Oncorhyncus mykiss enterocytes.
Agquaculture Research, 41,1268-1272.

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

30.Mohseni, M., Pourali, H. R., Kazemi, R.,
Bai, S.C., 2014. Evaluation of the optimum
dietary protein level for the maximum
growth of juvenile beluga (Huso huso L.
1758). Aquaculture Research, 45, 1832—
1841.

31.Moslehi, F.,  Sattari, M.,  Shenavar
Masouleh, A., 2016. Effects of Pediococcus
pentosaceus as a probiotic on intestinal
microbiota and body composition  of
Siberian sturgeon, Acipenser baerii Brandt,
1869. International Journal of Aquatic
Biology, 4(1), 10-15.

32.Nayak, S.K., Swain, B., Mukherjee, S.C.,
2007. Effect of dietary probiotic and
vitamin C on the immune response of India
major carp Labeo rohita (Ham). Fish and
Shellfish Immunology, 23, 892-896.

33.Nikoskelainen, S., Ouwehand, A.C.,
Bylund, G., Salminen, S., Lilius, E.M.,
2003. Immune enhancement in rainbow
trout, Oncorhynchus mykiss by potential
probiotic bacteria, Lactobacillus


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-07-28 ]

[ DOR: 20.1001.1.23223545.1401.16.4.3.1 ]

[ DOI: 10.52547/aqudev.16.4.25 ]

\F QLZM) ‘C)L«;: O)Lo.:t QV.AAJ’SL& Ju ‘ASJ}J'LAS}ET Axw ¢ 44”].&4

\nd

disease  resistance of the grouper
Epinephelus coioides. Fish and Shellfish
Immunology, 26(5), 691-698.

42.Vaglio, A, Landtiscina, C., 1999. Changes
in liver enzyme activity in the teleost
Sparus aurata in response to cadmium
intoxication. Ecotoxicolgy Environment,
43,111-116.

43.Wilson, M.R, van Ravenstein, E., Miller,
N.W., Clem, L.W., Middleton, D.L, Warr,
G.W., 1995. cDNA sequences and
organization of IgM heavy chain genes in
two holostean fish. Journal of Immunology,
19,153-164.

44.Yanbo, W., Zirong, X., 2006. Effect of
probiotics for common carp (Cyprinus
carpio) based on growth performance and
digestive enzyme activities. Animal Feed
Science and Technology, 127, 283-292.


http://dx.doi.org/10.52547/aqudev.16.4.25
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.4.3.1
http://aqudev.liau.ac.ir/article-1-723-fa.html
http://www.tcpdf.org

