[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

provided by Aquatic Commons

298 g ol SLEWL 9 wolawll ST gng 3 3 AigF 99 (5 41

(905 i 1 (5950 g Y g 039 (99 y5we

Litopenaeus vannamei (Boone, 1931)

o . - R S R V. . G * .1 B
\dl&SJﬁ:&W‘@uﬂd*Q‘QliHﬂ‘g&c dﬁl.r.%)‘ d@-l.“.\.:&gﬂﬁ)‘é
* dabdollahi8@gmail.com

Q‘)&‘ ‘Otu.a.ng ‘ouJlS ..\.}ﬁ sl&zaly tua:I:\L t\tm K] (5:)‘)\5[.455 IR R ‘\:J)*:Hja GJ; =\
Ol O Ol s szl ¢ (S yaely suily bt slagslan 5 endlags o5 S alial Y

WYY 3T h el el WWAY g tablyo ful

® . %

5 o5~ sl B 4 4o B. licheniformis ¢ Bacillus subtilis ssl> slao > G pae b ol anlllas ;o
258 5 AIM) M d5iglS sisanl « 55055 aisied IS oeisn mosd] 5S8) (sl Glogasls (S5 095 2 (o5
Fo) Gimbeyl 0,90 Jsb o asXw .o b)) (LitOpenaeus vannamei) o ,¢ duiw b (555 5,¥Cun 039, (05,500
Seisersy ) CFU G 1/0x) 7 b onds Lo T 02 (Sifgmag s (yoo) 2ol rind a3s5 Sglite 0,02 oz b Gs,
39 sost Sesms s 5 CFU GV 0x) 7 LT3 6,02 ¢ as — 05,05 Sesma g 51 CFU G V0x) 7 L T2 6,02 o o
ouds 43355 glasSoe )3 (1M (555,55 oaisied IS eon 559 (alrordn sloyiall zsbaw clalojl 0)90 Ll
B 092y ol b oy fiden sall o b oad adel slagSes 4 Sl )G ok Sismgn 5l sleo e L
5 T2 T1 oo,z L agdss j5, £+ 5l ey Lol cois samlie vals 5 ciolej] slo,lesd oy cuogd] Clale Jo (5l ixe
15 0 Uil osbeols 6l il Cumaz w515 Gpeizman 28l Lial3dl ] Jlake OVVE 5 VY0 MNA sy a) T3
aS ol las asdlas ol ol g ing dald 4 Cawd (6,10 cxe ok Sigumgp b ool 4,055 slagle (y,e8 oliws
Sbor (5550 9,Y g 035 (29,500 ysld hosd g (el byl dee crge Wl oo (el SloSismgn 0958
205 (9%

ol s ) sl il shosly Smg g ot oo (s555n 35S U319

J}fsu.ob.:.\.‘.uiy-‘r


https://core.ac.uk/display/154346256?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

ey ol ST g9y 3l g5 99 (65,

ol 3 BLy T allluse

Lilrs 5o C Sty Jole o Ol 4y | S
(Green et al., 1999) coul oo sitee 2Kislo;]
gkl 1 oolil wlsd 5550 5o Slido allie (paiz
2095y (29,500 ;5 5 (el Sl gSlE D9 Hslate
(Vo) oL Kee g TSENG el o0y piiin (559,055
ookl SSsmgn Sl eslaial a5 WS 418
wzge o b b 9% N o o elile
Slallas 598 g0 e oyl 4o sl s ,9iS 1 oo
2 @S Glage b mil a5 s oo plis 2
V al> s Gosebil) (08 i b 5550 5,Y o
o3 osdse lison loase g 5l gl
o )Y 1S oliws o Cudge b b Signg
e (GOmez-Gil et al., 2000) ol a4l
S Saoglio g (ol Gy 2 (ite U1 SIT glenly
(Vibrio harveyi) g, g s o ysls 5,50 ol
oles 1, (Penaeus monodon) olew s ye odus o
6 5,5 L, .(Rengpipat et al., 2000) sl
Ssman Oleie 4 (oo 9 $HS okl la S
315 50 (058 i b 655 Sl Gl 55,
asdlas ;o [ 0,00 0929 (gogumme sole LG IS oS
2 skl SSgmgn lag st SIS el
s i b 655 (229,500 Hsk 9 (el slagely

3SR i e

gy glg
o3litwl 9590 (owoliwls SO ST g9

osliiwl 3,50 (6l Sgmgy SO gkl Hgn]
9055 4t \SOISST (g 2855 51 el 52
Sl S Gailwgn & jgar 55La8 Jgmame (o
B. yBacillus subtilis ¢ xS1 g0 by I5xe)
L 398 Jyame (ygumibwga 5145 g (licheniformis
clale o WSTgp &S i el s ws 5l eola !
a3l JLsb e il (s 5 53 el VOXY

*In vivo

> mitogenic

® colonization

" Protexin Aquatech. UK.

o

400
o el 00 S e 1) oz ol 5Xe (35 Crio
s SL 1 AU e slaglem e crl o
s (Liu et al., 2004) 4,05 Hsmedr dbiws s
Slodes OMSiwe ;I (Teng et al,, 2006) o ys,s
golatdl Syn ol 5 )ro @ e Wl (oo &S ol
Dguls

WL jlso,0e BN ey els g5l
Tomb b ol el & Sl g el Y Bl el
Oy SYgare nlple Cwlataly G
crge Wl &S LSSgsn 5 sl sbS e
gl 5ylon & Comd Cuaglie 5 Ol (sheal Sl
Syge 5 sl len 3l 6K 0 el b o
50 3 byl sl eslaiul 4 bla g 0,5 o0 colal
Sakai, 1999; ) coul ail !l 3 sl
Srros S Sh S s, (Farzanfar, 2006
Gk 3l Ol gl Codls G o Crge 45 diien
Ar g0 peiiee pé Sbli> Loy it jpa>
S osliiul Cute Ol gl e yhae sl S
odd Wiles (297 & GpnsR] 0 ke slasSL
4 (Farzanfar, 2006; Decamp et al., 2008) ..l
ool @l oli8l ce w4 50 L SCSgmg b leyo
Decamp etal., ) &,5, Sllg> o,y 10 Ssmg
Sesdlom JrS Jele olsie 5 oo wiedgw (2008
wles Sl Gan Sllss sl len
(Rengpipat et al., 2000)

o Sedgnle 6L S pebile skl
2 Jsexe ysb a0l josl 4 035 g lom vt
Sydes Sl Slgw; 9 S Gl 5 05 ol dsa
ol 5l (Gatesoupe, 1999; Green et al., 1999)
=l Syme bele ploie 4 Gedile uglasl (Sleyo
Llys o oy 5 ol Glaglon gyl 5o
Lulyd 0 A GsglSgisal gt S alRales]

! Adaptive immunity
Z innate immunity
¥ In vitro


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Ol 2l pale alae

FIN-FIV Jolomo oy5umST ol 5 ol YA-YY T Sleo
PH 5 e 5o caand YASYY (608 ) )0 05 e
calo ad, G glae o leg o AY-AD O
S

7 w2 Ve n %o 3 TA sl g ) 5950
b bogSoe 092 05 2 ) YOVY L 2l 6550 chaw 5
(T3 9 T2 T1 oy wall) oldé opx b 5l (SO
391 59, ;0 0 0395 LY ulul p 4dsS F 5 . ad 4
& slacels o oy e L as (Pazir et al., 2008)
2 20lde I L8 0ald 4855 59, £ e 4 TY 5 VY
OeiZmed S oo ALB (05 (g dliwg 4 SOU o
ey b LSS gy Ve e Al o> Gl
03,5 dnloe s (59903

o1 (6l Lo Ll 1Y Jour

Slojl b g adas slow

Sigmgn <80 pew abop> sald

Ssmsn S ushal dlowges oad JoSo e T1
CFU/g feed Viox) +7 cdale o sl

165l S slosmalls boas JoSa iz T2
VoxY T clall) ol ol Cees b sem
(CFU/qg feed

)b ¥ &».:9.05).' 6L®u,u9.l...wl.l L 03l ULQ&Q LS‘LA.C T3
CFU/g feed viox)-” clake

9o o oylac byl dominw

@lordsn SloygiSl Sl lmie sl w
Sle @y hy9n 090 OLL ) dag Ve ;o Gidsen
5o e s (p3ciilyon pas 5 g o3Il (Szs
a5 esliul laglw 00S oKes )
Postlethwaite & Mcdonald, 1995; Prodocimo )
ool aal oo b LSS e sladises (et al., 2007
d [ pbisen oKiws ,o 4 (Gullian et al., 2004)

® pooled

YoV

5 il Jlad Celw A ey Goe yo cuiS laie ol o
TSA" 4s¥s ot Lme (55, 1 gl 03,5 oola]
Yo 'C loo ,o celw YF e am g ol ool cuss
(Gomez- Gil et s5is palls o S B aiads ¢ gumls Sl
da S lame 4 abgy e sla IS al., 1998)
Sl als gz s Ojso 4 g ab eols JESITSA
ISRV CEUINA SP-S WOE- S-SR
B. §B. subtilis) cog—s S Ggumgp slo wsbwls

oo)lsS oK 5l 7k ol o ass; IS (licheniformis
& lolax (Huso huso) ele |b sscuesil Lale azy
ol Lo g s ) (6 3lmonliol gl a5 wass
Y ClS e 69, 2 6 5SL 90 o (gmilinsn
C slos yo celw YF Suw a4y g o ools S TSA
ools ciS sla S 5l e 23058 )5 1y 9alisSSI Ve
oS 5 i B aas Jsdoe 5l ooliil b 5 ouds
ol Biochrom (Libra S22 Ja_o) yegudg nS !
odz eens L CFUMML sl 5 4l 5550 slacale
(Zokaeifar etos s yogili £+ zg0 Jsb ;0 &)
L) (o8 — 6,15 Sidmn g 590 48 1z Al 2012)
)5 bes Bk e @ 5 (pIST 2 Sl S
sl 451, (V01 =) a5 0,90 b L 590 Salys o
s 035 Sl Gk 3l og Sy (ptales] e ans
5 zd wald Lo 0> 4 0l a8lol oK (l0é law
03,55 L] Sy JoSe

omlejl b
2 &ly ol Ghysn 5 2SS S 50 Galejl
omlesl onl plml sl 2855 plonl lieeS liw
R TSI SNSRI 29
50 a3 (PLis) 5 oo 0510 555 (£SD)
sl (i) 5 Ggealiglol 0ys0 (o 5l g g 4t
o WY Ll e 8 gilele, il w
wplaS 2 aS Ly Ol bosd o gpd 00 8,0l
g od plmil S85 oo 2 )0 ) o5 aabad B- ol ol
Sllwg (iuleyl 0,90 JS 50 09 LG Y lls Jles y2

8 Trypticase soy agar


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

ey ol ST g9y 3l g5 99 (65,

ol 3 BLy T allluse

b Sl 09 e mier) Gl s Roee
A (6 S ol yagil FO« zga Jsb 40 9 5,95 o>
S TSTCIX S TUURIPIUE 251 R RN ECORPUIFE SRR JOK g e

i oslital a5l oy S5 3 parkis slaca |

xSl sl TAGMY M (1 ssslS gisanl iomins
IgM g, ol 5o s oolinl T g yieslas L3, 51 IGM
Jsloee 50 1M s ool il b pyu diged 10 S9290
Bedics Joloee ot a5 cacl g ools uSheoS LSS
- AT e slagge Job 50 ilse ST 5 sl
@ )93 5l e &5 00l Joloe cnl 4y legils T
G Olyee a5 0 55k (551 5 5ol BT Sl
,9iS <L Binding site 1 558 slo cus oS
(Siwicki & Anderson, 1993) . colaiwl X!

039) B welewl o515 (ow) 2
Cas g S LS B ) ke o
sl sloo e L osds 43305 (595 035, y0 b pmgloasl
olas b a ilejl oy9e sl o SSgugn
celo FA Tl 5 ol el S el (olo piges
3l aelsl jo 5 0als alad agSw 4dx5 (5,10 paiges 5l 8
4 o) Oge a5 Ll e das ) LSS e
5O A8y S Gde e 9 0,5 e oKilej]
OO O ) yekaie 4 dslsl yo ok ol 1S b il O
e 5> loises ofen ot ghe el
Lo Toama 5 €85 5 00, 1) IS sz
009, yoged laz 51y dalol jo ol and el Ol
oad byl gz sl A Gilepiser ln aiged
Jolwe 039, 059 2ln A Ol @ G 08 i
ol @ (aoys +/Ad WiV Nach) | ol Jby (Ses
Scd; 3 Jsbne 5| 5 935 igen b ab il
Aol o as s ags Vo7 BT Al o Juje
Y Jolee oz <yl Lyl Sl pdigas dasys

B3 Immunoglobulin M
4 Nephelometry

cbald 4 by Yoay oad a Ga e ad
S5l gl ool Jasl ¥ °C o byl gladas
8 aiBs o VFee e o0 b Senh il ol (490
Postlethwaite & Mcdonald, 1995; ) a3 s
Ceomd lo axy al> 0 4o (Prodocimo et al., 2007
Gl ilbge on ojlas plas a3 lealgl g3
@ ddgen olewdsn sla)eSL 5l (S xSl
8 e olRagbes]

@y 0 S Glee grSoslwl 5SS o
wolel (Thomas, 1998) cé 5 & 50 G egid i,
Sleas ol3T ST Ol aS el 13 cpl 4 Sialeyl ol
F 5 Jsd L GlanaSt S6I8 5T Spglne yo 3518
roigieS S oSy w3l il sl
Oype 4 odd S5 GeedginS Ol a0
el oIS e 1)l 5 Soslail blE S e
5 olasil ws Jelowe gyl o diged (o)l i
5l o aloaSS g, ) Gae 4 Yo-Y0 "C sles
Job b SO plp 50 Soyiegid gy 4 edised o)
W ,8 Eud g o ooy JI 3 agil OFF zge

555092 G295 51 ol s mSosll sy wommagd| o
Soltani et ) wi 48,5 640 s 50,5 (BCG) ()5
SLaS slowl cgz BCG 5l e onl o @l., 2010
£ oo Job yo Lo JB 55 adgs g sl L

ol oolaiwl el £Y -

AR " E .- oo P
JS B0 s pSeslul Gl S g n o

o9y 5l wbbioe B9 p whw o Olpd a3l oS
ol o (Doumas et al., 1981) ws ssliiul & g

Lol Lals o bnson ot sbdisn ()
St @l oSS slml (8l 90 e slain
b s pSolail yiagls OFF zga Job o 45 S e
Bgos ;0 IS xS Hlade b canline Jol> ) ol

RET

1% Bromocresol Green
" Total protein
12 Bjuret


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Ol 2l pale alae

Shapiro-wilk :yse;1 51 colawl b aosls yog Jlo s
O (o

b

Qo”’él as ols uL‘“—' Bk Q.ll )'I Jol> slaaisl
el oy e b 66 (2138 op 4 Siiggn
Sgl oo gl 50 gl layeSl Zolan o s
oolatwl a5 wb asuive u‘:..;,u)"l ol a0 (Y Jgoz)
S obul coge (SSgmgn  slogesbl
2 JS een 9 JordeS S5 v 0 ()l sae
& ok (df=A P<./-0) Ogd o ol o5)§ L awlis
(VIFO) Jgiu5,65 9 (FAPIZE) 3S9k5 o (0 §mly &5
T1 L 55 (OIVR) JS (g el 0 i ol o @
Oresdl el 855 50 el sy ()8 Signs )
SSsmn Jbewd 50 ol chw YL Sl o8, e
35 Lo gme WS pl Ll oy (W) g
.df=A P>/ 0)

Rengpipat et al., 1998; ) ou awslb, J Lo
cuiS lame g9l> ool 4 ¢ (Mahious et al., 2006
23S Gy ol w0 g Jie )BT (s St
VY Sde ar 3gd slacad (ol St caS sl 5
O9mobsSSLgibeSal JSls o YV TC sles o el
bl oad JoSas sla ST (5)led (bl ) g 00t
S Slae x 8y cu o WSe) S5 asly o,
Abdollahi Arpanahi, ) ws,5 slx! (CFU = alol>

(2013

olel Judox g 4y 52
ool 5 Sl g bl Sy uilyly ST a3l Sl
BUS wyp jsbie @ oyn 990 slaaSlo
oolain] jloss y 2oy O sl mhaw jo o jixe
J53le i 5 Wools 540UT gz SPSS-16 1531 o5 51 .o
a0 oolatul b logei e, o> EXcEl 2007

Sl (138 02 boud 40 (02 b b (5550 9,Y Gy (g 0jlas I Juolo (Sl (slay ST Jgu

SS9z skl
(Mean=SD) iulojT b lows aalis Lo sxos! (5 ol sl
Yol Y e ) slas (Mean+SD)

VAS/F £ VR 0+ YT 4% FAFISSEYQNED  VEF )YV mg/dl) ;515
V£ ¥? VA OE\? VAREVS VAYE: ) @/dly pog T
DIFAE-[-\° WAEYS NAACRAE NAREVRYN @/dly o 59,
et VIADE - /fYP Viso£- Yo" Ve IEVE ) ng/mly Js55,55

(P<-1-0) caslaosls (1. Kiloo pa o gme Bl oaims las () ;0 0 S line 8 5 g_éj)_>*

) wali 0g)F 4 Cod 6 Yl w5l (101 VA
(dfz/\ ‘P<‘/‘&) J.Sés.g )‘0)5}).3 (\Y/\ AR u.u))

9 29 e, el la el )l Fiete dhox
oyl 5o Sabejl cnl jo a5 wiilb oo 9205 55000
iy ) 6,8 Sgmgn e egaty 5 sl


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Lysozyme (U/ml/min)

—_
-
|

- <= €t € T v < > .=

% e we mw 5 e 7 .

1 1 L 1 1 1 1 1
-_<O
—c

IgM (mg/dl)

YA

a
Lol ab ab <
Ve b T
e o
Yoo
%%
&
| T
Y. |
C T1 T2 T3

bales

Cuns ) o oylac mjgid (3SD) (ke ¥ Ui p) o ojlac M g19lSgiges] (£SD) (Sl o) S5

it (g jlowd 30 (i (owd 30 5 o

Loodd adss slagSe 5yl olKiws ,o o ugliwls
b aslio ;o (T1 Jle) 65l Sdgmgn s> o
log CFU (£SD) (r:Sile b 5 4 5 ial33) valis
S3 a3y el Covay YA [+8 5 £/ YE/ A g7
2 G0 s BB 455 w5kl Ll a5 el
sl ljles o skl lags St law
o] goae S Ll .(@F=A P>-/-0) ais sonlive

Dy Hbled zgog @

(Vo Vv CFU @71 b g (5 58 sl S

Mdu)w)é (Hw&é)éf;&ow

G 0398 Sl 5o eakenl Glas SL slaw

2 9 delons 039 039 055 )3 (S Sl gl o
S a5 ol i bt ol ead @l ¥ KA
om0 skl e SL sl s gl e
P<100) oyl dg2g vali 05,5 5 tolej] slo,les
Ol JWse s Jsl o 5o Goysn 39, 7+ 3l o TSA

Curoz A EoS aa s 05;5 YW )L‘,_._’.‘ PR )\_4,_3_‘; X

La,les

a

¢ ] a
o

b
s =
) e
y
¥
& T T

C N} T2 3

3 (st s 5950 )5S oK 33 (CFU ) uglenly (slags 5L slass Sgf (£SD) rafilso ¥ S5
(S a9y S ekl U 95 39y Fr (b 5o vl g e gl Lo

\RKC


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Ol 2l pale alae

prewle plple (Khodadadi et al., 2009)
2 el 59 nl el anlllas ol glsil slaasls
(Barton et al., 1985) wil oo o=

SxSL (YY) o) Ken o Kamgar glaslas ;o
Oy a )l cells g chle b bl ekl
30,5 oolawl VI 58 ol 2ldd o 0 Sgmgp
sligsler 65k 2yre o ol 59, O 5 e
sols 1,3 (Streptococcus iniae) Ll wsSsS 5 !
g kil usll a5 Sl olis gl s
2 e Oeesll g U5 o Olie 5o Jloisine Gl
Lol ad aals 05,5 L aalie )0 Sdsmgn sl Lo
25 a1y bl o5, 50 Sl 9o ol alsdl o
sladshe 2 ookinle skl il 00 Joass
SIall lacad b a5 Wl bgye oS
JW 1 095 slacetsn wg 0 oS lasle
skl 655 51 esliiul i Lily Crren 45 S e
Bl )3 IS eBisn foisine Gl s Gkl
03,5 4 <uws (Ctenopharyngodon idella) .l
WS gl ool s bl 5l Js ol sals
Weifen et ) ais saslin 05,5 59 ol w6, e
.@l., 2012

Oen 3 OIMOS sis opl b b Splie o
2Bsee 10 s S5 o a5 isls B)liF (V- VY)
ol Guglenls b oy JoSo (sligus S5 5l aS
Sl byl ple 4 Cad Wog ead 4
ol Limlesl jo as b j0 08 oy gyl e
ghe 1ol czge el G Sismsn xS
30 emed Cawl oad dald e a4 Cawd SIS
2 ool ol JeSe 5l eslitul  glasilias
s oS 5eS, GYIP el Gy slayall
05> ey ool 5 el e n layelly o il
08 S Ol Jg b wald 09 S 4 cus e
Jalali Hajiabadi et ) ¢é,%5 )3 JoSe ol il cos
.@l., 2009

1% immuno- modulatory
16 soybeanmeal
ARR

W 7}

.

b SSgman 0998 (Geios 5l ol s oled
L sofee 2l o> 4 CFU gt Vo)™ clale
sles o Sl ghw s cage (28 wbe
QxS e 45 0,5 wald 095 L dnlis o otalos]
50 LS gmgp 5 eolitul el cawas T1 [l o
Lalloo et ) of cuisS e 595 2 5oier So9ns3!
Liet) oo, o,Slke «@l., 2007; Zhou et al., 2009
al., 2009; Chiu et al., 2010; Merrifield et al.,
Wang & Xu, ) eae slae sl el 4 (2010
30 el sals 35 a0 (2007; Wang & Gu, 2010
oo Sl Glogel g5, p wskewl SU 0)se
2,18 3525 (o5 Slalllae
oo oyl 65) » 4S5 &0 Sl
Slyesd o S b len 51 (Fp 0 055 e
0 e lerden glasull (Fp e logae
wlosdsn  sboyall (Myner, 1993) il e
2O sl G251k el Gl a4 9 )3 357 9e
Chaani ) ol o 4385 So5els 58 slageuly 5 Cuodlus
Lils g syl a5 Ll 1 et al., 2004
wed o s o elly ple 5l S e sl 1) cenlial

Cdls Cupmdy oy sl mey b 4 gl
slaghile 5 gyl glagul 2Lyl s el
(Blaxhall, 1972) 55 o ool 59250 G555 58
S Obiee (el melat &S gpdge (0l AL 2

Medinaetal., ) cool Sg0g, B pas died g duolio
&Sl Lo BB a5 ol las yol> adlas <2007
9290 o ojlas oleedyn laygSL 5l (S p o
3345 313 g2y alh 09,5 b (SSgmgn slrog S 5o
Kamgar et al., 2012) cwl 3! ols )35 L cddlge
sle el b, e o (Weifen et al., 2012¢
S Seislsed lis slaals Js55,sS 5 SIS
g8y pla 4 g wdlie el oo, (o)
Schreck et al., 2001; ) wb o (2olj8l olo,lode
oilidl b a5 sbay (Kubilay & Viukay, 2002

Moo olBl 5 0 S5 e JgndseS


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

ey ol ST g9y 3l g5 99 (65,

ol 3 BLy T allluse

095 4 S chulejl slajless o oKa 318 Ay
g o owis 435 oo 4y ol (] a5 il o anls
Lol SSgmg b oad JoSo 0y b

shoslitul ol pl 5o $K0 b9 0 Wi & 4253 L
Cosl Olzge Wl Sgsn sl sleop>
pac 525 nl byl eald | $See pel i
3o calie (yadize awed ool 5158 s o Conhad
Vi 1) 6590650 3o bSSgmgn 65 at;
(95 895 0l i Llygn S Eg 4 Gls o
G bl 5 (e Ll (e 090 sk
St Sleesar  slads gbayld; wgrse
CaoS g 0 dngd ;0 aid) )5 4y adgl olge 95 9290
Sesenn €95 (2l opz OseVserd el kS
B3l gm0 5 0y o o osliiul o0 cuile o L
2 Sl (S 45 0l Cd 0 4 Sidgmgn 05
5 Sl Wby 55, Ssmgn Oglite Ol
D3l S Sl sl ygnS

Sl SSsmgn Dl &5 oo plas ol o)
o050 4yl o )lows plo & e |, (650 ol (T1)
5> 5 $pS )l &5 S Gl b cnl b Ll ol
ro)lS Sgmgn slajles 0 sy o STgngn
SIS sl 1, e Sl (T3) o 5 (T2) oo
SIS Bl ol Gl 65l SSgmgn b amslie jo Jy
@ olgt Wl ) (ol ez Jyas o 0 Somb
Silulaz Joe) (ole (2155 banmme Lulpd o oglas
loslital by o5e 5 (o Sgmgn slags St
ol el bgrpe ()ld Sdgmgn 50 Sp slage
1y o 00l 03938l (SlaSTgmg Cude DIyl s
G55 ond grhe L 4 azgs b el el o
WS oo bl

SIS 508 9 S
oo9lS S olKail asgezme Gl alwsipa
Sy orzer s Gl bl ogaxl e
ool w2l Cur 4 plaweS bl Giep 9 5SS
D9 g0 (SI0,08 dilesas 059, plol gl p3Y SMps

@ p2isr) ml polie a5 g9o5e (nl 4 4z |y
dolomgio Sodlsd 0ullS uSaie (9> e )3 w0hg
Wbl 0aiS etewsSB sladobe 5 sy s
g oo pubiians y5b 4wl Lo (Pirarat et al., 2006)
s )3 1) 98e Slog )Yy ;0 (gioul e Zuols
Sigagn 4 by oo ;o @yl ol Gl
ewils

oK g Jorgensen ale> 5l 5,50 ladse
aS Wages lo (124Y) K 4 ENgstad 4 (143Y)
oy 3 C sy alox 5l cal slocS 2o 5l oolal
Bebon pr o) Cellad Gl cel plale olae
3ol olawi 156 cod ooy slayally ggeze )
D)l 4z Wl g 45wl (Semm g (F9y0 Jolse
(ol e Slplie 25 e w5z O
O S ooliiul (hs; 9 4dsS Ly )9 sleoyge
.(Abdollahi & Imanpoor, 2011) s ls |3 la]

Sl Skl ptalesl ol @l Sl s s
s o5  ailadly Gilejl al 5o Sezge usheasls
g5 s a5 1y ogSen i)lyS olg) (slas S
S Wyt Sissn S 4l sl oY byd ol
L5 b 5 il Gran o w5 Jlosl 1, 555
oke L (vaay) Fuller (¥ JSe) cul (o)1s8 olKiws
S5 ol al>po 0 ()55 ol yold a5 Cllas
S ol onl a5 el s3ge 53 canl ss Jb o
OilsS olSws yeld 5 (6,105 5b a5 cadl WS o )lgen
SNy g Jle b oaslie ;o o) onl Job o
5 U L ks laawy a7 Lo ol sl Slul
Sged drogi Glsice (nlpla 09,5 go sl (5,155 oy
Bl Cae Sas 0> b ol b Sismgp e aS
Gomez-Gil o9 el 4dss g9, 5 oliSws5 5l
cur Lad)] clllE 4 o,lal L (VR3A) o Ken s
Woged loie gms Sl SL 5l AsS 90 b (ilueie
39 oloj coolaiul 050 6,55L g9 4 Dol 4y el ol as
0053) 55k Cumdg 5 6L b Lai )T olo 13 Sy
ol 5l ansds s e a0l S (] Gog 00, b
A Glel nl 5o aes Sl e o SIS gage

2 (SEgmon Sl i olaad Wgei e axg
VY Y


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Ol 2l pale alae

&bw

Abdollahi Arpanahi, D., 2013. Evaluation of
Bacillus bacteria probiotic potential on
growth performance, carcass biochemical
composition, immune responses and
intestinal  flora of white  shrimp
(Litopenaeus vannamei) larvae. M.Sc.
thesis, Gonbad Kavous University, Iran.
126P.

Abdollahi, M. and Imanpoor, M.R., 2011.
Blood serum biochemical parameters of
Caspiomyzon wagneri (Kessler, 1870).
Iranian Journal of Biology, 24, 915-924.

Barton, B.A., Weiner, C.S. and Schreck,
G.S., 1985. Effect of prior acid exposure on
physiological responses of juvenile rainbow
trout, Oncorhynchus mykiss to acute
handling stress. Canadian Journal of
Fisheries and Aquatic Sciences, 42, 410-
417.

Chiu, C.H., Cheng, C.H., Gua, W.R., Guu,
Y.K. and Cheng, W., 2010. Dietary
administration of the probiotic,
Saccharomyces cerevisiae P13, enhanced
the growth, innate immune responses, and
disease resistance of the grouper,
Epinephelus coioides. Fish & Shellfish
Immunology, 29, 1053-1059.

Cnaani, A., Tinman, S., Avidar, Y., Ron, M.
and Hulata, G., 2004. Comparative study
of biochemical parameters in response to
stress in  Oreochomis aureus, O.

mossambicus and two strains of O.

VYY

niloticus. Aquaculture Research, 35, 1434-
1440.

Decamp, O., Moriarty, D.J.W. and Lavens,
P., 2008. Probiotics for shrimp larviculture:
Review of field data from Asia and Latin
America. Aquaculture Research, 39, 334-
338.

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

Engstad, R.E., Robertsen, B. and Frivold,
E., 1992. Yeast glucan induces increase in
activity of lysozyme and complement-
mediated hemolytic activity in Atlantic
salmon blood. Fish & Shellfish
Immunology, 2, 287-297.

Farzanfar, A., 2006. The use of probiotics in
shrimp aquaculture. FEMS Immunology &
Medical Microbiology, 48, 149-158.

Fuller, R., 1992. History and development of
probiotics. In: Fuller R (Ed), Probiotis: The
scientific of basis. Chapman & Hall, New
York, pp.1-8.

Gatesoupe, F.J., 1999. The use of probiotics
in aquaculture: Review. Aquaculture, 180,
147-165.

Gomez-Gil, B., Herrera-Vega, M.A., Aberu-
Grobis, F.A. and Roque, A., 1998.
Bioencapsulation of two different vibrio
species in nauplii of the Brine shrimp

(Artemia  fransiscana). Applied and


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

ey ol ST g9y 3l g5 99 (65,

ol 3 BLy T allluse

Environmental Microbiology, 64, 2318-
2322.

Gomez-Gil, B., Roque, A. and Turnbull,
J.F., 2000. The use and selection of
probiotic bacteria for use in the culture of
larval aquatic organisms. Aquaculture, 191,
259-270.

Green, D., Wakeley, P.R., Page, A., Barnes,
A., Baccigalupi, L., Rica, E. and Cutting,
S., 1999. Characterization of two Bacillus
probiotics. Applied and Environmental
Microbiology, 65, 4288-4291.

Gullian, M., Thompson, F. and Rodriguez,
J., 2004. Selection of probiotic bacteria and
study of their immunostimulatory effect in
Penaeus vannamei. Aquaculture, 233, 1-14.

Jalali Hajiabad, M.A., Sadeghi, A.A.,
Mahbubi Sofyani, N., Chamani, M.,
Reyazi, G.H., 2009. Effect of L-carnitine
supplementation on blood parameters and
growth of Rainbow trout (Oncorhynchus
mykiss). Journal of Sciences and
Technology of Agriculture and Natural
Resources, 47, 105-115.

Jorgensen, J.B., Lunde, H. and Robertsen,
B., 1993. Peritoneal and head kidney cell
response to intraperitoneally injected yeast
glucan in Atlantic salmon, Salmo salar L.
Journal of Fish Disease, 16, 313-325.

Kamgar, M., Pourgholam, R., Ghiasi, M.
and Ghane, M., 2013. Studies on Bacillus
subtilis, as potential probiotics, on the

biochemical parameters of Rainbow trout,

Oncorhynchus ~ mykiss (Walbaum) to
challenge infections. Advanced Studies in
Biology, 5, 37-50.

Khodadadi, M., Ansari, M., Peyghan, R.,
Mohammadi, G.H. and Raissy, M., 2009.
Evaluation of some serum parameters of
Benni (Barbus sharpeyi) brood stocks in
spawning season. Research Journal Science
and Marine Technology, 4, 37-43.

Kubilay, A. and Vlukay, G., 2002. The effect
of acute stress on rainbow trout
Oncorhynchus mykiss. Turkish Journal of
Zoology, 26, 249-254.

Lalloo, R., Ramchuran, S., Ramduth, D.,
Gorgens, J. and Gardiner, N., 2007.
Isolation and selection of Bacillus spp. as
potential biological agents for enhancement
of water quality in culture of ornamental
fish. Journal of Applied Microbiology,
103,1471-1479.

Li, J.Q., Tan, B.P. and Mai, K.S., 2009.
Dietary probiotic Bacillus 0OJ and
isomaltooligosaccharides  influence  the
intestine microbial populations, immune
responses and resistance to white spot
syndrome virus in shrimp (Litopenaeus
vannamei). Aguaculture, 291, 35-40.

Liu, C.H., Cheng, W., Hsu, J.P. and Chen,
J.C., 2004. Vibrio alginolyticus infection in
the white shrimp (Litopenaeus vannamei)
confirmed by polymerase chain reaction
and 16S rDNA sequencing. Diseases of
Aguatic Organisms, 61, 169-174.


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Ol 2l pale alae

Mahious, A.S., Gatesoupe, F.J., Hervi, M,

Metailler, R. and Ollevier, F., 2006. Effect
of dietary inulin and oligosaccharides as
prebiotics for weaning turbot, Psetta maxima.
Agquaculture International, 14, 219-229.

Medina, M.1.E., Ennahar, S. and Sanz, Y.,

2007. Differential  immunomodulatory
properties of Bifidobacterium logum strain:
Relevance to probiotic selection and
clinical applications. Clinical &
Experimental Immunology, 150, 531-538.

probiotics Bacillus sp. on the growth and
survival rate of White shrimp (Litopenaeus
vannamei). Iranian Scientific Fisheries
Journal, 17, 27-34.

Pirarat, N., Kobayashi, T., Katagiri, T.,

Maita, M. and Endo, M., 2006. Protective
effects and mechanisms of a probiotic
bacterium Lactobscillus rhamnosus against,
experimental Edwardsiella tarda infection
in  tilapia  (Oreochromis niloticus).
Veterinary Immunology and

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Merrifield, D.L., Dimitroglou, A., Bradley,
G., Baker, R.T.M. and Davies, S.J., 2010.

Probiotic applications for Rainbow trout

Immunopathology, 113, 339-347.
Postlethwaite, E. and Mcdonald, D., 1995.

Mechanisms of Na+ and C-regulation in

(Oncorhynchus mykiss Walbaum). Effects freshwater-adapted rainbow trout

on growth performance, feed utilization, (Oncorhynchus mykiss) during exercise and

intestinal microbiota and related health stress. The Journal of Experimental
Biology, 198, 295-304.

Prodocimo, V., Galvez, F., Freire, C.A. and
Wood, C.M., 2007. Unidirectional Na+ and

Ca 2+ fluxes in two euryhaline teleost

criteria. Aquaculture Nutrition, 16, 504-
510.

Myner, K., 1993. Changes in serum protein
composition occur in Atlantic salmon,
Salmo salar L. during Aeromonas fishes,  Fundulus  heteroclitus  and

salmonicida infection. Journal of Fish

Diseases, 16, 601- 604.

Olmos, J., Ochoa, L., Paniagua-Michel, J.

Oncorhynchus mykiss, acutely submitted to
a progressive salinity increase. Journal of

Comparative Physiology, 177, 519-528.

and Contreras, R., 2011. Functional feed Rengpipat, S, Rukpratanporn, S.,

assessment on Litopenaeus vannamei using Piyatiratitivorakul, S. and Menasaveta,

100% fish meal replacement by Soybean P., 2000. Immunity enhancement in black

meal, high levels of complex carbohydrates tiger shrimp (Penaeus monodon) by a
and Bacillus Probiotic strains. Marine
Drugs, 9, 1119-1132.

Pazir, M.K., Matinfar, A., Aeen Jamshidi,
K.H., GhorbaniVaghei, R., Zarshenas,

G.A. and Garibi, Q. 2008. The effects of

probiont  bacterium  (Bacillus ~ S11).
Aquaculture, 191: 271-288.

Sakai M., 1999. Current research status of fish
immunostimulants in aquaculture.

Agquaculture, 172, 63-92.
1Yo


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

ey ol ST g9y 3l g5 99 (65,

ol 3 BLy T allluse

Soltani, M.,

Schreck, C.B., Contreaas-Snchez, W. and

Fitzpatrick, M.1., 2001. Effects of stress
on fish reproduction. Gamete Quality and
Progeny. Aquaculture, 197, 3-24.

Siwicki, A.K. and Anderson, D.P. 1993.

Non-Specific defense mechanisms assay in
fish: Il. Potential killing activity of
neutrophils and macrophages, lysozyme
activity in serum and organs and total
immunoglobulin level in serum. Disease
diagnosis and prevention methods, FAO-
project GCP/INT/JPA, IFl, Olsztyn,
Poland. pp.105-112.

Sheikhzadeh, N.,
Ebrahimzadeh-musavi, H.A. and Zargar,
A., 2010. Effects of zataria multiflora
essential oil on innat immune responses of
Common Carp (Cyprinus carpio). Journal
Fisheries and Aquatic Science, 5: 191-199.

Teng, P.H., Lee, P.Y., Lee, F.C., Chien,

H.W., Chen, M.S,, Sung, P.F. and Su, C.,
Ou B.R., 2006. Detection of infectious

hypodermal and hematopoietic necrosis

C.H., 2009. Enhancement of immunity and
disease resistance in the white shrimp,
Litopenaeus vannamei, by the probiotic,
Bacillus subtilis E20. Fish & Shellfish
Immunology, 26, 339-344.

Wang, Y.B. and Gu Q., 2010. Effect of

probiotic on growth performance and
digestive enzyme activity of Arbor Acres
broilers. Research in Veterinary Science,
89, 163-167.

Wang, Y.B. and Xu, Z.R., 2007. Effect of

probiotics for common carp (Cyprinus
carpio) based on growth performance and
digestive enzyme activities. Animal Feed
Science and Technology, 127, 283-292.

Weifen, L., Xiaoping, Z., Wenhui, S., Bin,

D., Quan, L., Luoqin, F., Jiajia, Z., Yue,
W. 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.

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

virus (IHHNV) in Litopenaeus vannamei Zhou, X.X., Wang, Y.B. and Li, W.F., 20009.

by ramification amplification assay. Effect of probiotic on larvae shrimp
Diseases of Aquatic Organisms, 73, 103-11. (Penaeus vannamei) based on water
Thomas, L., 1998. Alanin aminotransferase
(ALT), Aspartat aminotransferase (AST).

Ln: Thomas L (Ed), Clinical laboratory

quality, survival rate and digestive enzyme
activities. Aquaculture 287, 349-353.
Zokaeifar, H., Balcazar, J.L., Saad, C.R,,

diagnostics. TH-books verlagsgesell schaft.
pp. 46-136 and 794-836.

Tseng, D.Y., Ho, P.L., Huang, S.Y., Cheng,

S.C., Shiu, Y.L., Chiu, C.S. and Liu,

Kamarudin, M.S., Sijam, K., Arshad, A.
and Nejat, N., 2012. Effects of Bacillus
subtilis on the growth performance,

digestive  enzymes, immune  gene

11


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Ol 2l pale alae

expression and disease resistance of white

shrimp, Litopenaeus vannamei. Fish &

Shellfish Immunology, 33, 683-689.


http://isfj.ir/article-1-1324-fa.html
http://dx.doi.org/10.22092/ISFJ.2015.103173

[ DOI: 10.22092/ISFJ.2015.103173 ]

Downloaded from isfj.ir at 9:42 +0330 on Friday December 29th 2017

Iranian Scientific fisheries Journal Vol. 23, No. 4, Winter 2015

Use of Bacillus probiotics for immune responses and intestinal
microflora of white leg shrimp Litopenaeus vannamei (Boone,

1931) post larvae

Abdollahi Arpanahi D.'"; Jafaryan H.:; Soltani M.%;
Gholipour Kanani H.!

* dabdollahi8@gmail.com

1- Department of Fisheries, Gonbad Kavous University, Golestan, Iran
2- Department of aquatic animal health, University of Tehran, Tehran, Iran

Key Words: Litopenaeus vannamei, Probiotc, Bacillus subtilis, Bacillus licheniformis,
Immunity

Abstract

The effect of dietary containing of Bacillus subtilis and Bacillus licheniformis in three groups
including commercial, commercial-indigenous and indigenous was investigated on the
immune parameters (glucose, albumin, total protein, lysozyme, cortisol, immunoglobulin M
(IgM)) and the intestinal flora of white leg shrimp (Litopenaeus vannamei) post larvae. The
shrimp were fed for 60 days with four different diets: control (without probiotics), diet T1
supplemented with 1.5x10° CFU g* commercial probiotic, diet T2 with 1.5x10° CFU g*
commercial-indigenous probiotic, diet T3 with 1.5x10° CFU g indigenous probiotic. At the
end of experimental period, the levels of biochemical parameters (glucose, total protein,
lysozyme, cortisol, IgM) of shrimp fed probiotic diets were significantly higher than in those
shrimps fed the control diet for 60 days. However, albumin concentrations showed no
significant difference between the experimental treatments and the control, but increased by
1.19, 1.15 and 1.14 after 60 days of feeding with diets T1, T2 and T3, respectively. Likewise,
population density of Bacillus bacteria counted in digestive tract of shrimps treated with
probiotic were significantly higher than the control group. Results of this study indicated that
the addition of probiotic bacili can improve immune parameters and modulates intestinal
microbiota of shrimp (L. vannamei) post larvae.
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