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Figure 2: The effect of Lactobacillus casei and

different levels of immunogen perbiotic on
bactericidal in common carp
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Figure 3: The effect of Lactobacillus casei and

different levels of immunogen perbiotic on
respiratory burst in common carp
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Figure 1: The effect of Lactobacillus casei and
different levels of immunogen perbiotic on
serum lysozyme activity in common carp
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Figure 4: The effect of Lactobacillus casei and
different levels of immunogen perbiotic on
Complement in common carp
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Table 2: The effects of Lactobacillus casei and different levels of immunogen probiotic on haemal factors of common

carp
Yo 395 4517) Y+ 39, 0 39 S (Fe el
YYIY-EYAY A YAy £ o/fy A vY/E. £V FA PVVEEN A sals o Seles
FoIEY 2515 A TOIY. £VYA A Forfe £V A YAIFYEVY A A (PCV%)
YAl o QYA TEA-EfHY A TOMEE NN EA FANYLNTAA B
FY/F. /7N YA oy fe A YEINE YA TAANE o/ C
£Y/VO L5V A Y¥EE VVE A YA £YN A £/ 25154 D
VIAY £1/¥q%A IS E NAET e VIAY BV sals aslSsen
Y/vox v/a-oA OIVEE VYo $100 £+ /) A AAF £ (5734 A (Hb)
FINY £VASA O/F« VA FIVY £ /50 A FIvsE - 10 A B (g/diy
VIV AR FIAF £ /M4 ONF £.q. A VIYsE vy A c
BAY £ ryA lps £ EA INAGE e A5 E1NQ A D
YY/5+ £Vg . 2B Ya/vo 1Y/ §8 AVASEN VO™ VO EVYYR sals 3 a8
VOAME EVH0) 2 N1 VWAAPAE yag AV ® viaa v A A (RBC)
WYY -EY PR vavse BV R sy BYUAY DA sensEvEY. A B xVe”
VOIS YooY A VAR ENEYY B vyt rasa B vavavevyhr C
YY/5. EYYAVPA 40/« - & F/y. PAB Yoo EV\YLY A pfaEyyPA D
AT T \ATERE A TR VRIS AV FA VOIAY £-/F) A sals wbe JsdS
JEA £/ VB A9/v0 £V $IVEA VYoot oy oA VEIEE VNS A A (WBC)
va/f. £y/a5 B I E A An b VAIE - £ [ofPA VEIFY £VAL A B xVeve
¥\ /55 L850 B fa/5. 5y .28 VAIE - £ [ofPA VoA Evfy A C
f5k .. 5% YV/A-£ /v EoB VO/F £ Y/ EOA oy gy A D
ATYEDIS NISENIYS NEZETS VAY £evy? sals oSiles
AN NASEILh AN inn VARESYAL i A sl gen
AR AENR e AL -0 SAVENTa B Sk
TG NLERYARS N NLLENIVS C (p,555)
NI NEDS DN ARERIA SN D
OIYY £-/A8% \AETL A\ =YY WAAERVR & sals o 2 Sl
YIVAE < /YA YIoA £ wAR AR ENY L OIYYE V/OF? A (MCV) Jsko
YIvEE - /04% VYA £ 0P YIVE £ vVE FIVA £1/09% B Sdgied
YIAo£ )f-2 YIYE £4/v4° VAR \AZERTAT c
YIAVE Y-8 TIAY £+ AP VISE £ Y YN - YYSR D
\AIAfE=ZA A YAIYA £ Y2 VEIVAE VYR YOFE 0080 saly el Sl
Va/00E o/ e AREAViL S VEIYE £V /F2 YA/VA £Y/OA A omslS ge
\YIYSE FIvER Vo/soE Y/YY? VV/gaE < /A2 VEAYE FIPY B Jskes
VYAY £Y/YY? VAIYYE V/A0? VE/85E Y252 Yo /VE VAR c (MCHC%)
R Ya/vat 5/ VOV VA YV/eak o/ D

\¥Y


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

gl 5 (SO Guslinl SSY (SIS0

slhegy 5 oisals

Geiss ol o (Kesarcodi-Watson et al., 2008)
5 ST e & @bjles pre AL 08
YO g £+ X slajg, ,o aiog 00,5 Cdl 0 SSgumgy
sk s Rl S 09,5 b alie o ales
i B led 7o 5s, 09D 5 C sl Yo 5 50
Ol S 095 5 lajlard plo 4y o ) coJled
6L adld plie (2lde JoSo @dad 5l G sl
5 SEm O sl led o pe 85
o iz Ll 23l 22lS o 5 40 (Seseiss
Sy 3z S gy 0 i 55 098 @
L WK T IV WK
Nl el 5 0d, glaysS (0, LogSlgzsVE
Grisdale-) =55 1,5 aslllas 5,50 (ulbl wsilsl _ale
zhe 6 L Lo el (Helland et al., 2008
s Bad 435 Ssmn (p55hS e <l a4 p 5 0)
S 5lis jeShe sla,eS (s ls sine I3l adlllas
Slrea aslllas ol b 358 ol plnl Olisios oS
L oads o of ol Wil mbs Wow)ls
@l lp @) Blegsdl (bl 5w lagSlyns's 8
s Ebrahimi clidss o og 5 isujl eedle
D8 iged] Sy Soa b (VNY) o e
&8 ClaSl Jsere )05 Glale ;3 prw (25T 55
bl 4335 S pSekS VB Gisisel ghae b oS
oo b aiod 5l Jols gl a5 ol cols jlid ciog
olas (Y4V9) oL, Ken g Dawood o)l olks ,ol>
Tobw )3 (akeligiSY 455 93 b alae ) &5 ol
GASh Syad o gyl s S Coge il
)5S (2lde 6l w3 nl 5l S s Lol w25

(39 S 9o (S (S 5SL 2 e
(Y-V%) o, 5 Mohammadian _.,, o
5 Sord ovakelsiSY S a8 wsl
Sy e Sapd (Blo ;0 po by eolenligSY
oSY oolenligtSY (098] ol (ki jlniil o Slas
ol s Wlg oo g)Lgls ol azm laé o
Gilesl ol mlS b a5 58 whs leal ool
Loy anlp ol & sy Sl 4 o)l cdilhs
VEO

aali 09,5 L o gme WS by 50 b 05 )5 5l
A Ssman 5 S o Sl (ooled o
(P <e1+0) (p<+1+0) 2dls zalS (B) o9 5
Ghebile 3 adlas L (YY) oLKer 5 Giri
Labeo (55, 5 palidly uskebisisy (6,5l Galiseo
pled )0 paw eaignY Ole &5 08,5 axcs rohita
Gl alils (_;)‘ou_}.sm u...ul)s\ ()’5) Caals) &)9):1 0,99
skl jlad 9590 50 pol (o) laaidl L oS
g Wang  Luy plie oo ob cilhs S5
s (Epinephelus coioides) (5, » (Y++%)
Sy 2 (VYo oK 4 Harikrishnan
S9y » Ll sl cusas (Epinephelus bruneus)
o> 5l oolatul aian g 5l am mrigrY mepl culled
<Y1 JB 6oy 2 SESY ol 8L gl olde
Y+ A) o, 5en ¢ Balcazar Loy o5 LS .55,
C"L"’ L g aid ounline G)IQ@M u‘).».:.u W) lnL?u‘
Sy 3> 2 ow)y 0y b O plie 358 Olalllas
Sn 9 Sl Sgmgn S OYAY) GlKea
SYIUE sl 5 iy ) BLesSl Gl S
slei S 1y Jgesn gBs pae 537 ool cullad
slasey )3 1y o) coad ls e A1 oS sl
odmlice o cixe Oglds v g5 Codled COI L Cuads s,
ol mimen ol Cillas ol addllas gl b a5 ois
JoSo Bpane whad Gl g 59,10) FO 5, 50 (I
oled o i ol dslllae o g il aslel ((plie
2Bl 2 4 SEsn 5 Sise e sbles
9 KERWA) 4}‘9.0 u...ﬂ:_‘i Q...a:lS lJ LS""\'C J.o.&a é‘aﬁ 0,99
O y08 edld siea] sl Sige il v SLISY
dhgese  (Geal oaims plas e (LSS
pro olaslnd gbs 5 il oo 2l olaisl e
Slee okl 1) abySt glacdsae pln o 0


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

gl 5 (GO Guslial SSY (SIS0

slegy 5 oisals

S om el GdslSgigenl e a5 S9ed ol eigren
o B g job 4 Sgmgn b (oeolid glad
ahd 0,90 I L yol> adllas o &5 Jb o b
p 9 S C g (aoyo v Al o b Sidggn
byl B )0 5 azlse sl 2ol L (ao)o
Solel BT pols anlllas o ol slasl oyl iolsdl
OnslSgen 9 o Seilen (e Ghomiw I alol> mls
slalas o il olpe 4 ols las 0,90 sle! o
L oanslas Ie \5,39.,.) e Gﬁl" 0 > L ooods 0&1)99'-
Yo 9 Feo Yo o 6[9)9) )‘ g.i: C"Ea.b )Q Sl )Lo..u
L Golhae (0>/40) ais oanline (g,lo Joe OS]
oHen o AKrami - bss 5l sdel cass & gl
O odenl ey Vg V) mohaw 0,5 adlal L (Y44 9)
b 6)lo (G Solis gaa Glox pleale L3 138 0
3 bl slajlas ;o 508 slo JglS S slaws 5o
39 o b S o, snnlin wald 09,5 L awslas
)'3) 9 (M)..) \/(b 9 \ v/(b (_sl.k)l.o..u )..)) I )9) ‘).é.ao
ol s odenl (Sosmn JeSe 3l eolatwl o8
Razeghi aalas mls .ol asllas g0 50 0,5l
Jod8 oylime a8 sl Hlas (Y+VY) e 5 Mansour
Sla,gSl e &5 Cumgdd 55 g o Seilen o)
Ol 3laals Jled j0 (gd o0 Cgmmme b £l
Ml el (I3 oS (55 42 wiogy o551 (5 5Vl
3,5 lon aals 1 ,giS cpl e 05z 50 0y 5L oS!
S5 g il sams olas wly o @bt cpl a5
obale L8 o138 0, 50 0, SLueSl Lle Sigu
32 ol allln 51 Joolo ol o a5l 5,5 ol
I Jels mls Ll ocals calls oo Selen 5,50
ols lis awbw g 0,8 slo JeudS e pols axllas
OO g ) /b e layles 51 SO, ,0) ¥ g, 0 &S
odalice (5,8 Jxe WS dall 09,5 4 Coed £
el (Vo F) oL, ee o Yar Ahmadi .(p<-/+0) o
J® a5 50 Hisiges] duoyo oIV 5l solawl a5 W S
5 0y gl Sl s el GlaST 055, (Y]
(Y9) ,0ls 5 5,39 oolyde bl b as 0ed i)

Bgbss S ale 0 (Ssmgn slag Sl
095 (gudS lmill Codled (Jl sz )0 5eiwsSl sledgles
ol &S W aeSTnge sle el g Ul
o ke rSh oo Gm il 4 e 5 o (5SS
yol> o,y ,o (Buentello et al., 2010) «s 8
o Jsls Laugs i il Codled a5 0l oomlin
@ G 6L L ead ads Jyere 555 ale i
30 555 30 Sesmn Bt Glo chale oo b olen
(B) 55,5 5 oxils als 05,5 L1 (g)ls ne NS
595 B odld Gl g,y cnl g (lie (nian Sl
Sl e Sy el Wigy il anlsl 5 VO
b Ssmen  Shys @l 51w S
2 Jle olsie 4 olale 5l il 53 (auliszs)
Son ) Jsess y50le (Geng et al., 2012) LysS cale
Harikrishnan et al., ) 5, 50 4 (et al., 2009
IS een 5l eslanul Lol ean U35 (2010
Ol & Wlgi oo phale 055 ey G5l 5 (eesed]
ooliinl 3550 Saml slo Eul (b))l sl Sl S
Uy ool yo (Korkea-aho et al., 2011) s .5 1,3
iz glajles o )3 Ll b GdpdlS Gl
Sl i e (Bl S 05,5 b (sl sime NS
L (Y 5y 00 B lesd) (oS dised Jolpe (S p0 (oomd
oMo elylS Gal3dl al eo,T salie S5 03,5
Sl Koo (SIS oskenligiSY (6 1Sk Galizee 3k
Bl )0 Jssd G gl ezmer (6500 LYo 4
adllas ;5 . OYAF (LKan 5 yiype) ol Lgyye
(YY) o, 5 Girl 55 4 (Y+V+) o Ke2 5 Sun
O ol sdal Cwns @ Lol adlas wlie (glass
axily Gl 5, Yo b pp odsislS liee o5 (g5
£ 5as B ol Ol jlas (Bp 0 ol 5l am s
(Y- V) ol,Ken 4 Nikoskelainen .55 log el
590 b ogsialy GualewligiSY ST a8 WS saalie
5525 Y153 abe 4 188 ol e CUFg™ 2.8 x10°
QA Gl e e SO Leadly gl el Gl 050
wels plale 4 o )l sre R SSgmgn L
o cilhs il B mls b a8 wes e olas

VF5


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

T oslad/ Gl 5 s Jl

Ol e ale alas

dietary prebiotic inulin on growth
performance, intestinal microflora, body
composition and hematological parameters
of juvenile beluga Huso huso (Linnaeus,
1758). World Aquaculture Society, 40:,
771-779. DOL: 10.1111/5.1749-
7345.2009.00297 .x.

Balcazar, J.L., Vendrell, D., de Blas, I.,
Ruiz-Zarzuela, 1., Muzquiz, J.L., and
Girones, O., 2008. Characterization of
probiotic properties of lactic acid bacteria
isolated from intestinal microbiota of fish.
Aguaculture, 278:, 188-191 DOI:
0rg/10.1016/j.aquaculture.2008.03.014.

Buentello, J.A., Neill, W.H., Gatlin III,
D.M., 2010. Effects of dietary prebiotics on
growth, feed efficiency and non-specific
immunity of juvenile red drum Sciaenops
ocellatus fed soybean-based diets. Aquac.
Res, 14, 411-418. DOI: 10.1111/j.1365-
2109.2009.02178.x

Dawood, M.A.O., Koshio, S., Ishikawa, M.,
Yokoyama, S., El Basuini, M., Hossain,
M.S., Nhu, T.H., Dossou, S., Moss, A.S,
2016. Effects of dietary supplementation of
Lactobacillus ~ rhamnosus  or/  and
Lactococcus lactis on the growth, gut
microbiota and immune responses of red
sea bream, Pagrus major. Fish & Shellfish
Immunology, 49, : 275-285. DOI:
0rg/10.1016/j.fsi.2015.12.047.

Ebrahimi, G.H., Ouraji, H., khalesi, M.K,,
Sudagar, M., Barari, A., Zarei
Dangesaraki, M., Jani khalili, K.H.,
2012. Effects of a probiotic, Immunogen,

on feed utilization, body composition,
a%

Sy s ob las Gaios cpl mliclly Slyden
oogeligSY Sidsmgn 9 Ol o)l Ssmn
ol e layeSL ol (S s el (S5
Soyd o e Sl eslitul g 09l (e )05 (Lo
Pl e @l 188 0, 56lS a0 isie] Sgmp

a Jeere ;55 ole by9p 0 b, Ll ces
Sl ailo ol yon

&bo

s.' c‘ﬁwy 9 'L’M “52.'4&’&.0 6) ¢¢~u}.;‘_§.'> ‘5?L:\.?
Oble Sgnas 5 JuosiSh Sidgmgn 31 AYAY
Y5 ol 55 a5 a3, SLusS sl
XVO-YAY oF o S jaals Slinion alome . leS 0055,

s.‘B 6‘5-@‘-:».:.‘-9 6.'9 LCLf.nA.O ‘.w 6°°‘} @l’g)
s.‘?’ sOé‘}zJ.C 9 P'L’” cL‘A} éo PR 5ol-lm0
2 03Pl )l SSem sn Sl eeyn ITAY
oyrd (Blo (gl phacn slo)giSL (S o,
A pisolil amly oSl of5T olKisls oML ale
YY-Y¥:(P)

5 .C.w 6)5 M s.&j ‘5l3l.io 69)&& P bjé)w
9 ‘)?m oolau ).\.)L! “"‘\9 s.t ‘0)\.\.“*0 ‘;;J:
Sleasls (Fp @B o9 9 SSemgn (Al
P e golaitlpd Sl gla a3l g Se>
DM (oole alme (B9 n (Jyere )9S (oolo am
AN (OYF )

b Py Arag “p “s,%w 9.p ‘6)593 oo|}*l.c
syl sy sle (a3ls p Gseeldll Sisg
sPon Pl b A oS5 5 (P alerdinn

s.w 6°|>‘} ‘SSL’S) 6.r° sclfué.n Pl 50[?9.02&
.\T%f 6.‘ séu\.{-ﬁ 9 .Q?) 6°°‘}¢l‘ s.ﬁ “sﬁw
St sl sy 2 She Oigse U asllas
Wpi Capd ole y0 A oSS g e
-4 N7 ‘Gidi}}.;,elo

Akrami, R., Hajimoradloo, A., Matinfar, A.,

and Abedian Kinari, A., 2009. Effect of


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

gl 5 (GO Guslial SSY (SIS0

slegy 5 oisals

Immunity and resistance to Aeromonas
hydrophila infection in the common carp
Cyprinus carpio (Linnaeus). Animal
Physiology and Animal Nutrition, 96, : 454-
465. DOL: 10.1111/.1439-
0396.2011.01182.x.

Giri, S.S., Sukumaran, V., Oviya, M., 2013.

Potential probiotic Lactobacillus plantarum
VSG3 improves the growth, immunity, and
disease resistance of tropical freshwater
fish, Labeo rohita. Fish & Shellfish
Immunology, 34, : 660-666. DOI:
10.1016/j.fsi.2012.12.008

Graylua, Z., Souffreau, G., Rurangwa, E.,

Delcour, J., Buyse, J., Ollevier, F., 2013.

Effect of arabinoxiyal — oligosacarides
(AXOS) and endogenous probiotics on the
growth performance, non-specific

immunity and gut microbiota of juvenile
Siberian sturgeon (Acipencer baerii), ). Fish
and Shellfish Immunology, No.35, 2013,
pp.: 766-775 . DOl:
10.1016/j.fsi.2013.06.014.

Grisdale-Helland, B., Helland, S. J., Gatlin,

D. M. Ill., 2008. The effects of dietary
supplementation with
mannanoligosaccharide,
fructooligosaccharide or
galactooligosaccharide on the growth and
feed utilization of Atlantic salmon (Salmo
salar). Aquaculture, 283, : 163-167. DOI:
10.1016/j.aquaculture.2008.07.012

Harikrishnan, R., Balasundaram, C., Heo,

M.S., 2010. Lactobacillus sakei BK19
enriched diet enhances the immunity status
and disease resistance to streptococcusis

infection in kelp grouper, Epinephelus
bruneus. Fish & Shellfish Immunology, 29,
1037-1043. DOI: 10.1016/j.fsi.2010.08.017.

Hoseinifar, S.H., Mirvaghefi, A., Mojazi
Amiri, B., Rostami, H.K., Merrifield,
D.L., 2011. The effects of oligofructose on
growth  performance,  survival and
autochthonous intestinal microbiota of
beluga (Huso huso) juveniles. Aquaculture
Nutrition, 17, . 498-504. DOI:
10.1111/1.1365-2095.2010.00828..x.

Hoseinifar, S.H., Esteban, M.A., Cuesta, A.,
Sun, Y.Zh., 2015. Prebiotics and fish
immune response: a review of current
knowledge and future  perspectives.
Reviews in  Fisheries Science &
Agquaculture, 23, :315-328. DOl:
10.1080/23308249.2015.1052365.

Jenabi Haghparast, R., Meshkini, S.,and
Tukmechi, A., 2013. Effects of bactocell
probiotic and manan peribiotic on growth
and immunity in  rainbow  trout
(Oncorhynchus myKkiss). Veterinary
Research, 68, : 375-382.

Kajita, Y., Sakai, M., Atsuta, S., and
Kobayash, M., 1990. The
immunonodulatory effects of levamisole on
rainbow trout (Oncorhynchus mykiss). Fish
Pathology, 25, : 25-93.

Kesarcodi-Watson, A., Kaspar, H., Lategan,
M.J., and Gibson, L., 2008. Probiotics in
aquaculture: The the need, principles and
mechanisms of action and screening
processes. Aquaculture, 274, : 1-14. DOI:
10.1016/j.aquaculture.2007.11.019.

YFA


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

T oslad/ Gl 5 s Jl

Ol e ale alas

Khani, F., Imanpoor, M.R., Kolangi
Miandare, H., Ghaedi, A.R., and
Taghizadeh, V., 2015. The Effect effect of
sSalinity stress on the Haematological
haematological ~and  Serum  serum
Biochemical biochemical parameters of
Persian  sturgeon  Acipenser persicus
Juveniles fed with different levels of
Nucleotidenucleotide-supplemented  diet.
Aguatic Sciences, 3, : 307-322.

Kim, J.D., and Kaushik, S.J., 1992,
ConttribiutionContribution of digestible
energy from carbohydrate and estimation of
protein/ energy requirements for growth of
rainbow trout. Aquaculture, : 106-161.
DOI: 10.1016/0044-8486(92)90200-5.

Korkea-aho, T.L., Heikkinen, J., Thompson,
K.D., Von, Wright, A., and Austin, B.,
2011. Pseudomonas sp. M174 inhibits the
fish pathogen
psychrophilum.  Applied  Microbiology,
111: 266-277 . DOI: 10.1111/j.1365-
2672.2011.05044.x.

Mohajer Esterabadi, M., Vahabzadeh, H.,
Zamini, A.A., Sudagar, M., and
Ghorbani Nasrabadi, R., 2012. Effect of
dietary immunogen prebiotic on growth and

Flavobacterium

survival indices of giant sturgeon (Huso
huso Linne, 1758) juveniles. Fisheries, 4,
61-73

Mohammadian, T., Alishahi, M., Tabandeh,
M., Ghorbanpoor, M., Gharibi, D.,
Tollabi, M., and Rohanizade, S., 2016.
Probiotic  effects of  Lactobacillus

plantarum and L. delbrueckii  ssp.

bulguricus  on some immune-related
VFq

parameters in Barbus grypus. Aquaculture,
10, :225-242. DOI: 10.1007/s10499-015-
9921-8.

Nayak, S.K., 2010. Probiotics and immunity:
A fish perspective. Fish & Shellfish
Immunology, 29, : 2-14. DOl
10.1016/j.fsi.2010.02.017. Epub 2010 Feb
26.

Nikoskelainen, S., Ouwehand, A., Salminen,
S., and Bylund, G., 2001. Protection of
rainbow trout (Oncorhynchus mykiss) from
furunculosis by Lactobacillus rhamnosus.
Agquaculture, 198, 229-236. DOI:
10.1016/S0044-8486(01)00593-2.

Planas, M., Vazquez, J.A., Marques, J.,
Peres-Lomba, R., Gonzalez, M.P., and
Murado, M., 2004. Enhancement of rotifer
(Brachionus plicatilis) growth by using
terrestrial lactic acid bacteria. Aquaculture,
240, : 313-329. DOLl:
10.1016/j.aquaculture.2004.07.016.

Razeghi Mansour, M., Akrami, R,
Ghobadi, S.H., Amani Denji, K,
Ezatrahimi, N., and Gharaei, A., 2012.
Effect of dietary mannan oligosaccharide
(MOS) on growth performance, survival,
body composition, and some hematological
parameters in giant sturgeon juvenile (Huso
huso Linnaeus, 1754). Fish Physiology and
Biochemistry, 38, : 829-835 . DOI:
10.1007/s10695-011-9570-4.

Safari, R., Adel, M., Lazado, C.C., Caipang,
C.M.A., and Dadar, M., 2016. Host-
derived probiotics Enterococcus

casseliflavus improves resistance against

Streptococcus iniae infection in rainbow


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

gl 5 (GO Guslial SSY (SIS0 Plesy v iSals

trout  (Oncorhynchus  mykiss)  via mucus. Fish disease, 27, : 319-326. DOI:
immunomodulation. Fish & Shellfish 10.1111/j.1365-2761.2004.00542.x.
Immunology, 52, 198-205. DOI: Wang, G.X,, Liu, Y.T., Li, F.Y., Gao, H.T.,
10.1016/j.si.2016.03.020. Lei Y., and Liu, XL. 2010.
Singh, K., Kallali, B., Kumar, A., and Immunostimulatory activities of Bacillus
Thaker, V., 2011. Probiotics: A review. simplex DR-834 to carp (Cyprinus carpio).
Asian  Pacific Journal of Tropical Fish Shellfish Immunology, 29, : 378-387.
Biomedicine, 1, : 287-290. DOI: DOI: 10.1016/j.fsi.2010.03.014.
10.1016/S2221-1691(11)60174-3. Yar Ahmadi, P., Farahmand, H., Kolangi
Son, V.M., Chang, C., Wu, M., Guu, Y.K,, Miandare, H., Mirvaghefia, A., and
Chiu, C.H., and Cheng, W., 2009. Dietary Hoseinifar, S.H., 2014. The effects of
administration of the probiotic dietary Immunogen® on innate immune
Lactobacillus plantarum enhanced the response, immune related genes expression
growth, innate immune responses, and and disease resistance of rainbow trout
disease  resistance of the  grouper (Oncorhynchus mykiss). Fish & Shellfish
Epinephelus coioides. Fish & Shell Immunology, 37, : 209-214 . DOL:
Immunology, 26, : 691-698. DOI: 10.1016/j.si.2014.02.006.
10.1016/j.1si.2009.02.018. Yarahmadi, P., Ghafari Farsani, H.,
Sun, Y.Z, Yang, H.L., Ma, R.L., and Lin, Khazaei, A., Khodadadi, M., Rashidiyan,

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

W.Y., 2010. Probiotic applications of two
dominant gut Bacillus strains with
antagonistic activity improved the growth
performance and immune responses of
grouper Epinephelus coioides. Fish &
Shellfish Immunology, 29, : 803-809. DOI:
10.1016/j.fsi.2010.07.018.

Vine, N.G., Leukes, W.D., Kaiser, H., Daya,

S., Baxter, J.,, and Hecht, T., 2004.
Competition for attachment of
aquaculrueaquaculture candidate probiotic
and pathogenic bacteria on fish intestinal

GH,. And Jalali M.A., 2016. Protective
effects of the prebiotic on the
immunological indicators of rainbow trout
(Oncorhynchus  mykiss) infected with
Aeromonas hydrophila. Fish & Shellfish
Immunology, 54: 589-597.  DOI:
10.1016/j.si.2016.05.010.

Zhou, X., Wang, Y., and Li, W., 2009. Effect

of probiotic on larvae shrimp (Penaeus
vannamei) based on water quality, survival
rate and digestive enzyme activities.
Aquaculture, 287, : 349-353. DOI:
10.1016/j.aquaculture.2008.10.046.


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.2.9
http://isfj.ir/article-1-1743-fa.html

[ Downloaded from isfj.ir on 2025-07-13 ]

[ DOR: 20.1001.1.10261354.1396.26.6.2.9 ]

Iranian Scientific Fisheries Journal Vol. 26, No.6

Effect of dietary Lactobacillus casei and different levels of immunogen on the activities
of immunological and hematological factors of Cyprinus carpio

Kahkesh M.* and Roomiani L.*
*l.roomiani@yahoo.com.
1-Department of Fisheries, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

Abstract

The aim of this study was to evaluate the effects of synbiotic Lactobacillus casei PTCC 1608 and
immunogen prebiotic on immunological and hematological factors of Cyprinus carpio. 300 fish (with
the average weight of 40 g) were fed for 75 days with various diets including the diets containing 0.5
(A), 1 (B) and 1.5% (C) immunogen and L.casei probiotic with the concentration of 5x10” CFU/qg,
treatment D contained only L.casei probiotic with the concentration of 5x10" CFU/g and the control
treatment without synbiotic (E). Results showed that the levels of white blood cells in the treatment A,
B and C on day 60 were significantly different as compared to day 0 and the control group (P<0.05).
The levels of red blood cells in the treatment A, B, C and D on day 30 were at the highest level and
were significantly different as compared to day 0 and the control group (P<0.05). The levels of
lysozyme in the treatment C and D until day 30 and in other treatments until day 60 were significantly
different from the control group (P<0.05). The administration of synbiotic in the treatment C and D on
respiratory burst activities on day 30 and in other treatments until day 60 and the level of complement
on day 60 in the treatment A were significantly different as compared to those on day 0 and the control
group (P<0.05). The results suggested that dietary administration of synbiotic can improve some
immunological and hematological parameters and the best level of immunogen was 1% with synbiotic.

Keywords: Lactobacillus casei, Immunogen, Hematological parameters, Immunological parameters,
Cyprinus carpio
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