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Table 1: Effect of Lactobacillus acidophilus (L. a.) and Pediococcus pentosaceus (P. p.), compared with control group
on growth parameters of juvenile common carp (Cyprinus carpio).
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Figure 1: Effect of Lactobacillus acidophilus (L. a.) and Pediococcus pentosaceus (P. p.), compared with control group

on RBC (a), Hemoglobin content (b) and Hematocrit (c) of juvenile common carp (Cyprinus carpio). Different letters
indicate a significant difference (p<0.05).

i

— &

AT af o TV

a b b 3 o a

A\ = b B B o | - Y

E T : Zvn b b
. 4 ] = - -

: Al [T

T —
= Co  La P.p. o Co L.a. P.p. g Co La P p

(Co.) walis jled b 4w lio 4o Pediococcus pentosaceus (P. p.) ¢ Lactobacillus acidophilus (L. a.) gb«SCigug ,.nb ¥ Sl
el ged CBLE w0y (1Kl MCHC 5 (<) 308 JoulS S (i glS90d (1Slae :MCH (i) 50,8 JoulS S o2 :MCV

.(p<0.05) Wil g )bl 1o Suxo BB o ylis rglicio Bgyo . oo 1945 bl dzy (Z) o y8 JgulS S5 4o
Figure 1: Effect of Lactobacillus acidophilus (L. a.) and Pediococcus pentosaceus(P. p.), compared with control group

on MCV (a), MCH (b) and MCHC (c) of juvenile common carp (Cyprinus carpio). Different letters indicate a
significant difference (p<0.05).
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Figure 3: Effect of Lactobacillus acidophilus (L. a.) and Pediococcus pentosaceus (P. p.), compared with control group

on neutrophils (a), Lymphocyte (b) and monocytes (c) of juvenile common carp (Cyprinus carpio). Different letters
indicate a significant difference (p<0.05).
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Figure 4: Effect of Lactobacillus acidophilus (L. a.) and Pediococcus pentosaceus (P. p.), compared with control group
on C3 (a), C4 (b) and Lysozyme (c) of juvenile common carp (Cyprinus carpio). Different letters indicate a significant

difference (p<0.05).

Chi et al., 2014; Y48 ( Slws, 3 iSalS YAV -
sosls gkl 50T 5 Jol> s (Wu et al., 2015 56 s 4 b Sgg 5l eoliiul 3 sl o
SlasSisngy I eolital a5 s plas Gdos ()l Slgo Jip DAz g an w0dg) (950 JolsS p Cute
ostolaogly usSsSm g wsldsdes] uslonlsSY @8 Slge 5l i (sy90 e 9 GBleS oK jo plis
5ol olass 1 g ady slaygiS (sl gine 3l ol g anje (lelf ol Jols a5 ol asl gly,

O 5 ,502) Cenl 009y (5550053 55150 0 el

A4



e SLSS g 0 ol slaesua Sl el

SolSan 5 sl

lbpgs sbpsls
Ol 4 Wl e owlidys> slayeisl mhaw (]
Slooksy Ol 5 el ples Spsp Sz a3l
Gol> opx b Jlds a4 Jseme 55 b
asllle o (Talas & Gulhan, 2009) asl Sigogp
sl gen (s> 308 JelS olaad a5 ud oy ol
s (MCV) 508 Jouls G oz Jlie w2y Sgiles
a5 MCH) 503 Joul5 S GmslSsen (nSlee
5 osbdsbe] SSgmen Loeadads lebe
Sall 09,5 & S 5l Sre Gl ptelisiy
orgtelosiy waTsTmd Ol 93 G )0 el anils
sk 4 sels ks 0 (MCHC) 5.3 o5 X
g SSgmgy sless 99 5l yiden ()l Shae
B. )b Sgmon 90 bslre il Gobo S o
5 s> slaxls » B. licheniformis ssubtilis
@S 9 ©85 13 myp 3)50 (Joere )9S ol (e
onslgen chile | WSSy n (nl Cote
ghe 5 58 5 ke GbadsdsS Sl (o Soiles
Geiod 50 (WWAY () en g &) ol lis o595Y
Heros b 0w 2l (VWA0) Slo,ld g 5,80
oopbels Y Sgngn gl o> SEVErUS
o Solen Glie 5l s ti whaw Sl Guslgtin/
oIPD sl plas ]y pe 8 JodS slass g glSgen
OS] iz bl 28, YL el a8 JoolS clale
ST ezl Jaalsdl T Jlos a4y S sgd pe il )
5 G O el sl edl e
Ol Js 4 g mslSsen yaS Gl (VAT 00
4 e Sl (See (ieS] Je Cod)b als
58 b aald 09,8 Glale ;5 93 (ieST mhaw 1alS
Ol 30 (g 0guome ollgy 09,5l Yleis| cazs

sl axsls s byl s jo sl gl p o5enS]

ol b sl
St sl JoulS s Lo Jelge ol o (elbs s ]l
oxids i 93 b (sl olS Cond aiten (9>

Frere )55 (plo az el libies glaygSl

o :.‘O

2 S 86 SSsmgn 93 8 il G
b asls pl g wstwlosis usSaSad 6,55k ,...L‘

2 05 sbdsded] GuplealslSY Sisngn 5l SeS
AE 5 OV0) Ghlfer 5 olbysers Sligdis
slazls gg; waldsden] uplawlsSY Sismsy
0al )35 (285 (ple aly ledminl)d oggy g W)
AVAY) L 5 (orlae Gudod gl wlol .ol
el uptulosly s eTmt Sdsmgn 5l eolaial 5
T el hos o rs sl aSlh ;o )l e g
0B O (39 Bl ao s g 0%ig Ay (g n (2L
s NOh 5 (VYA0) o, Ken 5 el 0005 (6 s 2lo
5 bwgwlySyY  cuxe S (V44F) LK
Glaxiuld p ) 6,8 (Sismsn SlowsS s iy il
SFrere 555wl lauds slaasll 5 clb Wi,
Aidged yl55

L sl oo bSiigmgpn a5 Wleols olid Sliass

5 L Geelig 9 ds mhaw e Leal

Ngd ady Giall cel wpx 0 Ijew GllS S
sl b Ssmy, S (Irianto & Austin, 2002)
0392 555 5 3k sl abox 51 ol )5 slaw 351
I okele wly slaasls oogs OIS 51 S s
Oliee (9155 olws )5 b 3T onl (xose 156 G,k
» oeen (Bairagi et al., 2002) o5 . -l
ol o0 ol Ll lag,Y a5 Slides

oRlP b sl S Gk 5l S n

by 4 mhw Wl cow (09,50 il

b bl ;o Yol o 2L cnl wload (s
Iriantoand ) wij)ls 1, il ez obnl SUls 5
(Austin, 2002



Ol 2l gale e

55 5 e )5S olele am el sleaSle
Wi oy, (Ctenopharyngodon idellus) lssale
5 ol sty n b SSgngn Cote 2L egdle
b by slogs ol dogssbom 2l o o ale Canglia

Chietal., 2014, Wuetal., ) cél _zl38l 55 ool
(2015

R L
o> b_i\;u': oz oS ol olas Gadss gl =
i gl Jge sboySal) 5l (S Wlgiee LSS ss
5 ol 4 Ll Caaglie Gl3l g (B9 0 (bl Cudl
Ol srol 8o o sk Sl solem Jelse
ol oy 3 eolizal a5 sl olis dalllae ol Ll
P 9 psbSgdan] uphealsSY oSS smg
2o St Ghls Wl e ustalusiy
55 Bl el g (eeliboss Wby laazial
U1 CRrN VY IUWR S R 31 VS BV Z R S Vel R PONOS
R SSemgn 3l i msldgen] GuplelsSY

&b

\Y‘Q? 5.8 ‘)Sﬁjs 9 .O 6‘;)’0 ‘.w s‘soLoé 6M|
»» Pediococcus acidilactici Sssmsn b
Abramis  cew ol 4z Sy slo sl § o,
=V (V) F el 558 4 pele . brama orientalis
AY

6)&‘99. 9 .‘}0 u>|}-; ‘sﬁ'L:-té 6-& ‘Msxi s.&-é ‘&‘e
Sgmsn b ulySY 5t AT (e (b
sl asls o sl wd; gkl p gyl
(Cyprinus carpio) Jsere ;5.5 ol slasdss
FA-YUF) Vo osygmes i) drwsr 4 i
g 2y slagasly p weldganl egleulsisy
lidioale sloingy Mb pygm (ale (3155
N+ 0-0 (VF 0,5

RN

R R R N N = B ™
Jos 3l o el slashe (iags nl 53 anl
b Jds5s 5 bluwgse woys w85 )18 Ssmgp
b 4 welh 4 Ced Sggn bl o

Doyt SIS Sre
sl e 58 @l 536 gsiad (IS b
pldl Sldllas 51 ol slass o wiyls solaisl
locsit) doy il o b Signgy w0l
sile Koo Glidxs S, 50 (Nayak, 2010) wleos
G o L SSgmgn I eolitul (ol
ot lale Glise slawiss o lacomwsid asyo
Ll5ad § mrggnds AVAF (o San o colas o)
Seho JolS g8 (nl n b BB (VAP
ol> gams o (Merrifield et al., 2009) wlacslas
ol b blawsad plie oS pogas )3 mbs
@k @l Gl el ln s op sl liiies
eyl eslitul b (65388 Sujglgigesl Slallas
Bebon el s lon Jalse 2l 5o (2le 2518
4As5 09,5 10 Cg e aS 0lo jlis ol Gaios gl
shlo pusldstans] uslwlsilTY  SSgmgpn b osd
Coo g o Sl Rl il cnl g e o i
Cold n Gusldsd]  uplenls Y SSsgn
Geiod @l aizmen ol (Jgene )9S slagleleS
SlosSsngy  Sute b emasplas el
ol ol e 10 09 mai9pY polae pcoolaiulsge
osbeslsTY SSgmgn 4 oadardsi Jlas )3 e
g 2ol jled 5l i glone SO a4 upldsten]
g1 uptwlogiy weTsTady Segmgp b odd 4335
2 owstelusiy LSt SSsmsn SeS b
OhSes 5 (lae G 0 Jhgen mienY (Rl
SododS ;o misnY el ol (B)5 53 (WTAY)
=B ole cnl Gad g SS9 0gh o ddgi dndes
Wi oo pteolsly SusSsS o b 4335 3550 sles 5
s 3 Sgmgn 0l FeS (S22 b S &
S 90 ;0 Bk (Jgeme oS lole A e
y bl b Sigugn bl Sl a5 alflos



e SLSS g 0 ol slaesua Sl el

SolSan 5 sl

2o wp (Bl cp il S (b

Sy g weoljdrawle g g Wawbo

ovgimlogin S S Ry Sse9

9 ob, Jlse » (Pediococcus pentosaceus)

»sle (Acipenser baerii) s puw plo Wl oo

AY-AY (F) Y oDl 98 4

Bairagi, A., Ghosh, K.S., Sen, S.K. and Ray,
A.K., 2002. Enzyme producing bacterial
flora isolated from fish digestive tracts.
Aquaculture International, 10: 109-121.
DOI: 10.1023/A:1021355406412

Blaxhall, P.C. and Daisley, K.W., 1973.
Routine hematological methods for use
with fish blood. Journal of Fish Biology,
(5): 771-781. DOI: 10.1111/j.1095-
8649.1973.tb04510.x

Chi, C,, Jiang, B., Yu, X.B., Liu, T.Q., Xia,
L. and Wang, G.X., 2014. Effects of three
strains of intestinal autochthonous bacteria
and their extracellular products on the
immune response and disease resistance of
common carp, Cyprinus carpio. Fish and
Shellfish  Immunology, 36: 9-18. DOI:
10.1016/j.fsi.2013.10.003

Das, A., Nakhro, K., Chowdhury, S. and
Kamilya, D., 2013. Effects of potential
probiotic Bacillus amyloliquifaciens
FPTB16 on systemic and cutaneous
mucosal immune responses and disease
resistance of catla (Catla catla). Fish and
Shellfish  Immunology, 35: 1547-1553.
DOI: 10.1016/j.fsi.2013.08.022

Drabkin, D.L.,1945. Crystallographic and
optical properties of human Hemoglobin-a
proposal for the standardation of
Hemoglobin. American Journal of the
Medical Sciences, 2: 268-270.

NS g o (Gl ol o olygedd
» Lactobacillus acidophilus _gsldgau!
(55 alpbl 255 ol ud; slaasll
S ly oDl Sl5T oKzl

5.& ‘S;L?G." ‘.d ‘5{‘)200 ‘.‘_;) @95[5 ‘.o )l&?R
2y sl aziuld p Seigmgn Lot 28 sl
ole dlmo (eSS, GYIUB Shysn ol
DOL: AYE-W0: (@) YV ool oDl
10.22092/1SFJ.2019.118089

s.C s‘S"LQ.Ai} 9 ¥ s4.;l§.? s.C ‘(ﬁ)" 5.& cw
Gl S Sad Sigmgn b TRV
P o 9 F9 Syl ) gy eeiSY
Y ol oMl ole alzo 33 Lo olﬂ ol
DOI: 10.22092/ISFJ.2014.103691 .fo-Y0

s.’n?‘ s@‘)Sd;) ‘.;W 9 .ﬁ s@wﬂ 6.'9 6‘5-.935
BacCillus Sigmgp bolwe 0453 I .4¥AY
(1551 5, o) Bacillus licheniformis g subtilis
9 Gy by slaatls (Fp p 2l 0px @
Cyprinus carpio)  Jseso ;5.5 ole ol
Y’—\\(Y)\’ c[vdwuwj

Rl 9.z s Jegrew b 58l by (o g T
s o Ol 4 Lactobacillus  casei
055 Bl oam AV oS5 g ab, sbasls
iyl sale 4,5 (Cyprinus carpioy Jsexe
AY-AY 00 byl S 5 i
DOI: 10.22124/JAPB.2018.6377.1122

Shy> 26 WA oJ Glegy 9 o SS@U
2 Oiggml Wit gohw 5 (G5 GeglenligzsY
Fyere omS G5 9 el slaysslh o Shes
Wl s ale alxo (Cyprinus carpio)
DOI: AV R LE #)pY
10.22092/1SFJ.2018.115841

14y


http://dx.doi.org/10.22124/japb.2018.6377.1122
http://dx.doi.org/10.22124/japb.2018.6377.1122
https://doi.org/10.1111/j.1095-8649.1973.tb04510.x
https://doi.org/10.1111/j.1095-8649.1973.tb04510.x

Ol @M (ale alae

Giri, S.S., Sen, S.S. and Sukumaran, V.,
2012. Effects of dietary supplementation of
potential probiotic Pseudomonas
aeruginosa VSG-2 on the innate immunity
and disease resistance of tropical freshwater
fish, Labeo rohita. Fish and Shellfish
Immunology, 32: 1135-1140. DOI:
10.1016/j.fsi.2012.03.019

Gopalakannan, A. and Arul, V. 2011
Inhibitory activity of probiotic
Enterococcus faecium MC13 against
confers protection against hemorrhagic
septicemia in common carp. Aquaculture
International, 19(5):973-985. DOI:
10.1007/s10499-011-9415-2

Gupta, A., Gupta, P. and Dhawan, A., 2014.
Dietary supplementation of probiotics
affects growth, immune response and
disease resistance of Cyprinus carpio fry.
Fish and Shellfish Immunology, 41: 113-
119. DOI: 10.1016/j.fsi.2014.08.023

Irianto, A. and Austin, B., 2002. Use of
probiotics to control furunculosis in
rainbow trout, Oncorhynchus mykiss.
Journal of Fish Diseases, 25: 333-342.
DOI: 10.1046/j.1365-2761.2002.00375.x

Klinger, R.C., Blazer, V.S. and Echevarria,
C., 1996. Effects of dietary lipid on the
hematology of channel catfish, Ictalurus
punctatus. Aquaculture, 147(3-4), 225-233.
DOI: 10.1016/S0044-8486(96)01410-X

Merrifield, D.L., Dimitroglou, A., Bradley,
G., Baker, R.T.M. and Davies, S.J., 2009.
Probiotic applications for rainbow trout
(Oncorhynchus mykiss walbaum) I. Effects
on growth performance, feed utilization,

14y

intestinal microbiota and related health
criteria. Aquacalture Nutrition,10: 1365-
2095. DOI: 10.1111/j.1365-
2095.2009.00689.x

Mohapatra, S., Chakraborty, T., Prusty,
AK. PaniPrasad, K. and Mohanta,
K.N., 2014. Beneficial effects of dietary
probiotics mixture on hemato-immunology
and cell apoptosis of Labeo rohita
fingerlings reared at higher water
temperatures. PLoS ONE, 9(6): e100929.
DOI: 10.1371/journal.pone.0100929

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

Noh, S.H.; Han, K.; Won, T.H. and Choi,
Y.J., 1994, Effect of antibiotics, enzyme,
yeast culture and probiotics on growth
performance of carp. Korean Journal of
Animal Science, 36: 480-486.

Rehiilka, J., 2000. Influence of astaxanthin on
growth rate, condition and some blood
indices of rainbow trout (Oncorhynchus
mykiss). Aquaculture, 190: 27-47. DOI:
10.1016/S0044-8486(00)00383-5

Talas, Z. S. and Gulhan, M. F., 2009. Effects
of various propolis concentrations on
biochemical and hematological parameters
of rainbow trout (Oncorhynchus mykiss).
Ecotoxicology and Environmental Safety,
72: 1994-1998.
DOI: 10.1016/j.ecoenv.2009.04.011

Thomas, L., 1998. Clinical laboratory
diagnostics: Use and assessment of clinical


http://dx.doi.org/10.1007/s10499-011-9415-2
http://dx.doi.org/10.1016/j.fsi.2014.08.023
https://doi.org/10.1046/j.1365-2761.2002.00375.x
https://doi.org/10.1016/S0044-8486(96)01410-X
https://doi.org/10.1111/j.1365-2095.2009.00689.x
https://doi.org/10.1111/j.1365-2095.2009.00689.x
http://dx.doi.org/10.1016/S0044-8486(00)00383-5
https://doi.org/10.1016/j.ecoenv.2009.04.011

e SLSS g 0 ol slaesua Sl el Oloan 5 SLLy!

laboratory results. TH-Books,
Verlagsgesellschaft.

Wang, Y. B., 2007. Effect of probiotics on
growth performance and digestive enzyme
activity of the shrimp Penaeus vannamei.
Agquaculture  2609: 259-264.  DOI:
10.1016/j.aquaculture.2007.05.035

Weifen, L., Xiaoping, Z.,Wenhui, S., Bin, D.,
Quan, L., Luogin, F. and Dongyou, Y.,
2012. Effects of Bacillus preparations on
immunity and antioxidant activities in grass
carp (Ctenopharyngodon idellus). Fish
Physiology and Biochemistry, 38: 1585-
1592. DOI: 10.1007/s10695-012-9652-y

Wu, Z.Q., Jiang, C., Ling, F. and Wang,
G.X,, 2015. Effects of  dietary
supplementation of intestinal
autochthonous bacteria on the innate
immunity and disease resistance of grass
carp (Ctenopharyngodon idellus).
Aquaculture, 438: 105-114.
DOI: 10.1016/j.aquaculture.2014.12.041

\q¥


https://doi.org/10.1016/j.aquaculture.2007.05.035
http://dx.doi.org/10.1016/j.aquaculture.2014.12.041

Iranian Scientific Fisheries Journal Vol.28, No.3

Comparison of diets containing Lactobacilus acidophilus and Pediococcus pentosaceus on
growth, hematological and immunological characteristics in juvenile common carp
(Cyprinus carpio)

Inanloo K.k: Alinezhad S."?; Zahmatkesh A.%: Aminian Fatideh B.!
*soheilalinezhad47@gmail.com

1-Gilan Agricultural and Natural Resources Research and Education Center, AREEO, Rasht,
Iran.

2-Agricultural Training and Extension Institute, Agricultural Research Education and
Extension Organization (AREEO), Tehran, Iran.

Abstract

The aim of this study was to evaluate the effect of Lactobacillus acidophilus and Pediococcus
pentosaceus on hematological, immunological and growth parameters of common carp
(Cyprinus carpio). 180 carp weighted 14+1.44 g were distributed in three treatments.
Treatment 1: commercial diets with Lactobacilus acidophilus 1.5g/10Kg (10'°CFUg-1),
treatment 2: Pediococcus pentosaceus 1.5g/10Kg (10'°CFUg-1) and treatment 3: commercial
diets without probiotic diet were fed for 60 days. At the end of the experiment, 15 fish from
each treatment were collected, hematological, immunological and growth parameters were
measured. Based on the results, weight gain, neutrophil and monocyte percentages, lysozyme
activity and C3 content in treatments 2 and 3 were significantly higher than control.
Hematocrit, RBC, hemoglobin, MCV, MCH in treatment 2 were significantly higher than
other treatments. MCHC and lymphocyte percentage showed the highest values in treatment
3. There was no significant difference between IgM and C4 levels between treatments. The
results of this study showed that the use of L. acidophilus and P. pentosaceus probiotics have
positive effects on the growth parameters, hematological and immunological parameters of
juvenile common carp.
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