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M AT R e 3 A E X U4 R AT L B R o T R el o AR AR R M e R

KPR, AR TE A (6.95+1.20) g B9 LA IEXIE AT R R, EE WA H4T 3
Bl mfm2 ANl Aol ATRE S Xd dRAFERREAH LA, LB
AHFHRRETEAF AR TR MK FRATE AL FRAFE KT AT E/ A EF AT
WOl 1) B4 R 3 413 R, g 4A bbb 22 4 Wy 20k E 107 cfu/g, F & A 52 B ROK
& & RT-PCR 77 % , % £k 47 2 5 & 09 3 K 3F AT B /A6 B 35 AT B 55 do 41 #EAT JL4V IR X8R A0 %
FRFEEEREKRTFN N, LREREA  EART A, -G A WA HERHTRF
REGHITTAERNEELRNEA(P<0.05) , EALTAHNRFPRREE, HA &K
PEAI %, REBBEMINE G, K FRATE + 4 FFHATE S5 4 9= X bk
B ki 48 K % 9% B % 3 F (innate immune deficiency gene,IMD) | 5f #F % 3a 4 F ( penaiedin
3a) . ® 4 {t B J& ( prophenoloxidase, proPO) | ¥ # # ( Lysozyme, LZM ) f1 ¥ 7 % Crustin
mRNA WH M XA EHNEF LB, EAME18~2d h KB FAME, ERERRT . AHRFTH
MEBFE T ARG LN ESTRE BN TR LW, XA f RS 7 2 E g

At Ak A Rk B LI,

K AR BAE RR A REE

HESZES: Q785; S963.73

B 20 {4 80 4FEAX A0, Xt MR 3% A M ki oA
U NI E LU, SR, 4 BRYE N 1 XF
URFR G BT A% e PR B 1Y &k AR 0l 2 ™
gt 2012 AR, A 4R TR R Y I R A K
R IR L4 X R ( Litopenaeus vannamei ) 8% 4t i
B35 (early mortality syndrome ,EMS) , H 4] 30 ~
35 d (B 15 %8 B T PL 94 ¥ X R 0 A7 IR 2 B Ik
EMS, 3 3& J& A7 8F 09 2 P SE T 7 L X 0 g e
EMS , 2 30 14 ¢ AiE DAy ST R i ™ B 22 45 F0 b R 40 i
KWL . P, 12000 18T S 2 PR I B iR

N B % & 4E ( acute hepatopancreatic necrosis

%5 B #5:2015-02-14 &8 B 8§ :2015-04-10

A 5 & A

NEFRER A

disease, AHPND) ™", 3¢ [ 3% [8 T F F I K %
HIWF 5T /N2H I2 P S 36 2 I 5 A5 B PR o 25 )
W2 T B X R B AHPND 495 J5 802 W = I s
L3R & ( Vibrio parahaemolytics) '™ .
JUAEEXS IR S R e h 2 D EE RS U
W e R RGEMAR R LR R G, — O
N, W7 Sl W AE X T AP R LU WA R IR AR
RESEVE S B A AR S A
L7 B BEAR 7 ARV I AR R I I AR 1 I A R 10 R
LK Vs AR 0 7K A, 38 3 — AR 91 B 95 TR ko
¥F % 3a Jp 1 ( penaiedin 3a) . M A 1L i i

BB E [ K AL RNET S TR (2012CB114405) 5 11 R 4 B £ Q137 %€ BT (2013CXC80202) ; 1l 4R 4 % 1l % & il ¥ T & I 5
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( prophenoloxidase , proPO ) | ¥& & fi# ( Lysozyme,
LZM) F1H 76 3 Crustin 85 & 5 /E R, Bk & oy
T5 LG T R R T R L BE ) /Y 5 5 % U
L S

UEAER , AATTH 02k W By 45 38 T 90 B
AN 7K 77 Sl e 1 K A o 4 A= T AR T AL )
F AL 4 A TJ5 T A T g IR I AL B
A= FE G TOR S0 A 3 A P BB s i) £
TH AT 73 W0 A2 15 75 37 400 Jo W A 5 e e 38T A 8 &R
G B e ML S 5 ) 5 3 3k o3 i A BILTS B v A K
[t o g A T AT A A K™ 30 BRI ) AT A S £
Hek

AW TR 53 85 B WF I A ) 22 AT R 2 B2 AR
TS N FE Al AR A, R 7 R DR S i B
—FIIE G 4 A TR LA X R R 4T B 1 9K 14 RE
JIRYFER o R IE T 3 B AR Y 5250 21, ) AR XF
SL %€ ) 5 fit RT-PCR ( real-time PCR) 4 A&, #f
IR Y ] VA5 I BT ST ML A 0T B I 94 B v 5 R A
BBk B 2 [ (innate immune deficiency gene,
IMD) X} #F & 3a 4y T ( penaiedin 3a) . i 4 1k i
J5. ( prophenoloxidase , proPO) | 1% & i ( Lysozyme,
LZM) #1 il 5¢ & Crustin 55 X} #F 4T A8 5¢ 5 [
mRNA L3RIV 1 22 A KA, DX B 47 ik PR 2%
IR IKP 23 M7 4 A T A PRSP DR 3 AT RE Y
B, b g A T A R R 5% B A 57 v i 0 4 it
filt K5 4

1 MRS 5k

1.1 SEI#F#

5% I % F S 36 Y L9 I X HE T 2014 4
8 H 3 HIWHA &b+ 1 X IR 5558 ), 14 T 4
(6.95+1.20) g, FLIHXURE IR F 60 L 7K ik 4% 34!
L A ROKIKR Yy 40 Lo 556 1 ) 4 K 4K 1
WP 3 K, KR (23 £2) C L ELE R R

HAY A B 2E M5 ( Bacillus subtilis) Fl
AR ZEFFF 7 ( Bacillus licheniformis) |, 74 £ 9% 5 43
2k 2012071701 F1201112010602 , 28 5256 =5 41 B
B XTI s A L A difb )G T - 80 CLAAE, AT
TR A RN R I B 5, B0 AR A,
PBS ¢ vy o 1 it B B ] T L 2 T )

B 75 b IR By s R R R 11 sl TR
20130628001S02, M H2 AHPND [y FL 44 35 %t i
SrEAG o TS 6 2216E WA B 77 A4

REEFR, B0 K, ] PBS 2 ol # BT T
PN g
1.2 fR#H &

FERIEDRL N T 15 I BR A R HAT BR 2 7 A=
7 FLA I Xof B TG ek, A G R T B e ) 2 —
JEHE TR (3 g/500 g) o SEHARRL 4% — 2 1Y L
WK WS PBS 22 vl IR 50 )5 W8 A8 L ik ) R
SRR TG, PR LR T A B — JE A IR
( BE A1) ) et A et ), 52 36 ) ) rp 2 AT T A 8 9
J 4 107 cfu/g , il £ 4 JG AT 4 CUkA L I 38 W
SRR A R, DR IE TR 0 2 AR AT T R T S IR )
[i] A — 2 o
1.3 SLBWoA

JUAN P Xk R A 52 30 3 8 37 — A i, PRI 1K
F55] 35 7 08 14 Xk A S DAy S 6 2 R X A 2
3AFAT, BEFAT 60 SR, 52 56 4 5 R S 56 T R
Xof HE 2 5 R RE it ARk, S B ], 4% 4H X MR A H
M3 U, H MR 5 24 g X SRR BT 5 1 10% (AR
A Xof R B £ OO 9 T R ), BT A 4L i R
Ty i SR AT L
1.4 BIAMINEEELRE

TE A MR S50 AR A 55 21 K, A% S5 4 b gk
B /INFEA — 21y 120 250 R 347 @I i 9 7 A
TRt HA S ANEE P 3 AEEN T4
TAET R, A T IORE . R T T i 4 s 1)
B FE AR T WU TS 50 WL A9 R I 5 B
B (RS I R A M D 10° cfu/mL, 5 22 T
LR E ) , A B2 T A A SRl 5 PBS ZZ bl X
BE S A UL 03 0] 20 S A5 R 1 S92 30 A e s R il )
AL, BB H A8 T2 R 90 SR 48 T B FAE T I
], 14 d J5 45 OS2 5
1.5 ®BEHEXEENREESH

# 5m k 5 & RNA 6942 | BUw S8 T iR
JG 53 AE 6 h 12 h (18 h .24 h 36 h 48 h .72 h Fl
7 d NAALEEHLIR 3 FEAF, I JC TR T 5 5 4l B itk
& J5 it A RNase-Free ff) 1.5 mL EP &N, T A
RIS A - 80 CykAf R 47, FI ] RNAiso
plus( TaKaRa 2% ] ) #& B Ifi ik & & RNA, J5 i &
BB 5, i NanoDrop 2000c¢ ( Thermo) & &
il RNA ) OD,,, Fl OD,, i Lk & OD,g,,/
OD g0, FEAH L 1. 5% B B IR B 35 ¢ Al K 25 7 L 5
b, A - 80 C UK A IR A, 1 T IMD,
penaiedin 3a . Crustin, proPO 1 LZM mRNA ik
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TR, A5 AR TR SN A A TR PLAN S RTINS D S Ak R 3R 3K 1 5 901

A E .

cDNA # & & M Ffl PrimeScript® RT
reagent Kit with gDNA Eraser i & ( KiEESEY
THEA R A]) #47 cDNA F . %1850 & & K
cDNA Sz i 73 P25 . 1. ZE P 41 DNA [ BR £ &L,
R Z 10 pL(5 x g DNA Eraser Buffer 2 L,
gDNA Eraser 1 pL,total RNA 1 g, RNase Free
dH,0 6 pL),42 CHHFE 2 min;2. LEEF R, )
MR % 20 pL (5 x PrimeScript® Buffer 24 L,

PrimeSycript® RT Enzyme Mix 1 pL,RT Primer
Mix 1 uL, % —# 5 WK 10 uwL,RNase Free dH,O
4 uL),37 THWEH 15 min, 85 THIH 5 s AW
cDNA #47
1.6 ZERAEEE PCR FHERERIE

JUGATE RS U G e A O BE A, N 2 5L [H] B-actin
1A LR L 587 510 2 25 SOk 14 -
16 ], 519 ¥ & TAY TR (i) i AR
Gk

F1 AMERNFESSEEEEESHSEE pactn 3955
Tab.1 Primer pairs for IMD,lysozyme,and B-actin etc. genes for L. vannamei

H Y 2 A Fr 35 E 5 (5'-3") ST 514 (37-5")

aim gene no. sequence forward primer(5'-3") reverse primer(3'-5")
B-actin AF300705 GAG CAA CAC GGA GTT CGT TGT CAT CAC CAA CTG GGA CGA CAT GGA
IMD AY170126.2 ATA CAT CCT GCC GTT GCC GA CCG AGA TGG GTT CCC TTG TT
penaiedin 3a Y 14926 CACCCTTCGTGAGACCTTTG AATATCCCTTTCCCACGTGAC
Crustin AY488497 GAGGGTCAAGCCTACTGCTG ACTTATCGAGGCCAGCACAC
proPO AY723296.1 TCC ATT CCG TCC GTC TG GGC TTC GCT CTG GTT AGG
LZM AY170126.2 TGT TCC GAT CTG ATG TCC GCT GTT GTA AGC CAC CC

$# B8 FastStart Essential DNA Green Master it
7€ ( Roche 2> &) ) ¥t B 45, Al Bio-rad real-time
CFX96 #:477¢ )t & RT-PCR, F#&FH 95 T 10
min FiZs ¢k ;95 C 10 5,60 C 15 5,72 C 20 s 4k
45 NMEER ;I G 65 C _EFF 2 95 Tl g 4 fife il
2 Aol S W A e . A AL LL B-actin h NS
FEEH R PR A 45 R R T AH X 3k B i B 5, D
27Ok T AT
1.7 HFELBRGEITHH

S 25 R OF ¥ 80+ B ifE 25 (mean = SD)
F7n 8] SPSS 16. 0 73 A B X B dhs 47 B 1A
Z )5 22 (One-Way ANOVE) 43 #f7, Duncan [ 3
AT Z B A, AR B (P < 0.05) WAy 25 &
&,

2 RS0

FAEN R ERRF MM FEHRRETH
5 S5 W 20 X HR 2 A 45 MR AH L 19 4R R 20 d
Je T S TR ) R J e S A [ 4% 2 X% R
M R2PBCTRER LKL 2, Y RIRT 2 R4 L5
AAXRH RBULT- R LR EZR(P>0.05),
JERYLER 3 RAS SR AU MR A RAAE T R B B IR
TR (P <0.05) YL 4 KA AT
B SCUR 2H R R ZE AT R AR — S M B A

2.1

B X MR 2R AR BE T2 30 1 8 3 T AR ZF LA /A
TP EEGH(P <0.05)  BEYLES 5 KA
ZEAFT TR/ R R 2 A0 AT TR A2 B 52 6 4 Y X I 3R AR
FET 1) 10 KT M A 28 FL AT B PR — SC 06 2 A
SRR I A — SE IR AL A X BE AL (P <0.05) , A
B ZFTRURT A B — 2 50 2 1 % SR AR BE T R T AR
MW 2R (P >0.05), H A2 AT & 51— 52
6 20 (1% % MR SR PR AR T I T A IR (P <
0.05) . MIRYLEE 6 KDL J5 X B 40 i xf oF 2 g8
TR B EE TRLEKA(P<0.05), %5254
PRPILTC R LR EZR(P>0.05), 8d &
TR UF BB T R TR, B4

Jei % BEAL B R RAFE TS 100% , B #E & T
Hi A 2 A FF B B — 5250 41 Y X IR R AR BT T R
73.34% +9.43% | ki B AT R L — S5 00 41 Y X
WRBFFET % 77.78% +6.29% , M A< 2 fFT 1/
i 25 AR B A 5L I A Y R IR R OBBE T R
68.89% +8.31% , 2%t RALH, FIE & B —
A ZF AT T B — i B 2 AT T AR 2 A
i 0 ZE AT TR A A S 5 2 A R T S R R e
PRI IR R R G 1 BE ) (P <0.05) , H f 92 A
SR 3 R 4y B Ky 26, 66% +9.43% 22.22% =
6.29% F1 31. 11% +8.31% . H Hi4& 2 fFF 5/
i L R A A A A S A B A T R SOR B
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Tab.2 Cumulative mortality of L. vannamei fed with probiotics preparations

after being challenged with V. parahaemolytics %

1d 2d 3d 4d 5d 6d 74d
Bl 4.44 +6.28"  26.67 £9.42°  40.00 £9.42"°  55.56 £8.32°  60.00 £5.45"  66.67 +5.44*  71.11 +6.28"
Bs 4.45 +3.14"  28.89 +3.14"  46.67 £5.44"  62.22 £3.14"°  68.89 £8.31°  71.11 +6.28*  77.78 +6.29"
BI/Bs 2.22+3.14"  24.45+3.14" 40.00 £5.45"  48.89 £6.28"  53.33 £5.44°  57.78 £8.31°  64.44 +8.32"
C 6.67 £5.44"  37.78 +3.14* 57.78 +3.14°>  68.89 £3.14*  80.00 +£5.45° 91.11 £6.28"  91.11 +6.28"

8 d 9d 10 d 11d 12d 13d 14 d
Bl 73.34 £9.43"  73.34 £9.43%  73.34 £9.43%  73.34+£9.43"  73.34+9.43"  73.34£9.43"  73.34 £9.43°
Bs 77.78 £6.29°  77.78 £6.29*  77.78 £6.29°  77.78 +6.29*  77.78 £6.29*  77.78 £6.29*  77.78 +6.29"
BI/Bs 68.89 £8.31°  68.89 £8.31"°  68.89 £8.31°  68.89 +8.31°  68.89 +8.31"  68.89 +8.31"  68.89 +8.31°
C 93.33 £5.44"  95.55 £3.14° 100 +0.00" 100 +0.00" 100 +0.00" 100 +0.00" 100 +0.00"

E: B FEAMRAELER ZFARE (P >0.05),

TFRER M KR 225 W (P <0.05), Flal. C.xf M4 Bl Hb &K ZF 4T H (B

licheniformis) ;Bs: At 5. 25 fFF & ( B. subtilis) ; B1/Bs: 4K 2 fFF &/ Fh 5 24 A0 FF 5

Notes; The same superscript letters indicates no significant difference (P >0.05) ,different letters mean significant difference( P <0.05) ,the same

below. Bl means B. licheniformis group;Bs means B. subtilis group; Bl/Bs means B. licheniformis/B. subtilis group ;C means control group

IR S 56 2% SEAS T, M AR 25 AR B/ 2
TR A B AR DR B o de ey, 15 8 31. 11 %
TR 2 S0 o) M i b R S R AT G 9% A DG SE A
FIR RSB, DU T D00 R b 2 75 38 2o 42 v ke
LNk E) N 1 11] o (A ! (1 s e B A e
2.2 N4WiEXTERELE S MmN E S s E IMD
mRNA 3 RIEE

{55 S 2 5 5 # RT-PCR J7 250 5 b 4K 2F
FELRT T/ A e 2 FAT A 52 5 o 2 R ) B A 7 R e
R ISP J5 L6k EL IMD mRNA X} 323k i 1 A8
LI 1, S8 20 IR gL B MR A 5 78 12 h 18 h|
24 h 36 h.72 h f17 d iy IMD mRNA [k %} 3 ik
HHEEETFOh(P<0.05),24 h k3G MH 25
THE TR, 2 7 d SR & TR Ko X 2R
SR @I YRR S 7R 12,18 .24 Fi1 48 h /) IMD
mRNA [ AR £k B8 E & F 0 h(P<0.05),
18 h IR FIE(HZ J5 TR T R, 21 7 d IR A [ 2]

K-, S 7E 12 h 18 h .24 h 36 h 72 h FlI
7 dffy IMD mRNA [ A %} 2 35 it 1 3% 5 T 0 R 41
(P<0.05), 54 48 h I F LT XA,

2.3 NEX KRS DN EGE @D H#E
penaiedin 3a mRNA {3t RiL=
ﬁ%iﬁ%%*ERTWRﬁ%W%ﬂK%
FLAT TR /A B 2F AT T S I 21 NN R A 7 JR
%Eﬂ?ﬁlﬂl%@)ﬁﬂmﬂiﬁ penaledln 3a mRNA FfXf
FIR AL 2, S50 2H R g @I v I 9N i S
1r 6.12 .18 .24 36 F1 72 h f) penaiedin 3a mRNA
HYARRT R A Y W% m T 0 h(P<0.05),18 h ik

P B 2 J5 R IR R B, 3 7 d I R AR B 2 0 IR K
o X REAT Y B N J5 7E 6 h 12 h 24 h
36 h.72 h }% 7 d [¥J penaiedin 3a mRNA ¥ 4 % 32
FEHEFEMT 0Oh(P<0.05);18 148 h [
penaiedin 3a mRNA fJAIXf Rk /M EEH T 0 h
(P<0.05),18 h ik B4 > J5 JF 4R F F%, ) 48 h
Bf B EugA LI, 2 7 d B R TR E K
S 41 7E 6,18 .24 36 Fl 72 h [f§ penaiedin 3a
mRNA A % £k 24 8% & T XA (P <
0.05) ,52854H7E O h 148 h fY penaiedin 3a mRNA
HYAR XS b i B B E AR TR IR (P <0.05) .

< Rl 2 T v / A 2 AT 1
é 16 - B. subtilis/B. licheniformis
I £ 14 | mpspiceic] *
XK control
R 2y .
E s 10 ¢
TEY
28 5
o
Eg 4r
NP ﬁﬁ -
;;; Oh 6h 12h18h 24h 36h 48h 72h 7d
= B[] time
B1 AEMEELRB0DINEELHKRE

IMD mRNA HE3RIEE
b R RZESRE (P <0.05), « M £ RERF D
F(P>0.05); R
Fig.1 Relative expression of IMD mRNA in the
hemolymph of L. vannamei after being infected with
V. parahaemolytics

The bar chart = different showed significant difference ( P <
0.05), the same =# indicates no significant difference ( P >

0.05) ; The same as the following
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6 1 SR, 45« A P IR N 25 2 BEOGE LN 5 S0k MR TR e AL S g8 R R 92 3K 11 B 903
[ 2 PR B/ A 2 AT 1 2.5 JFLYNEXERELEA MO E S M B LZM
B. subtilis/B. licheniformis e
55 . CIXHEA mRNA X RIEE
w0l {6 FF S 22 56 5 ik RT-PCR Jy 9 00 52 b A 2
<15} FLATF T/ A e 2 0L A T 5 5 1 20 F 6] R 2 A TR
Z NN e N =)
210t e R I T S Ik LZM mRNA AR X 3 3

S W
T

Oh 6h 12h 18 h 24h 36h 48h 72h 7d
AIA] time

penaiedin 3a mRNAAH X} F A &

relative expression of penaiedin 3a

B2 JLgyiE s ER ek R a8 A oS S m s B
penaiedin 3a mRNA WX KX E
Fig.2 Relative expression of penaiedin 3a mRNA in
the hemolymph of L. vannamei after being

infected with V. parahaemolytics

2.4 NYEXEF R A F DN E fE @ E
proPO mRNA 83} R ik &

it FH 52 B 9 5 2 it RT-PCR 5 3 1l 7 A 25
FELAT BT/t 2 6L A TR 52 5 S 6 A RN 0] A 7 S
Y Rl I 9K B S5 M bk B proPO mRNA A X 46 3k
AL UL B 3. S0 A R Yl I i TR S FE
6h.12 h .18 h.24 h 36 h.72 h fil 7 d f§ proPO
mRNA IR R IX BB EHH T 0 h(P<0.05),
24 h RBNEEHZ MG TR, 2 7 d B 2 2 &
TG K- o X B 20 % % R v 1l 9K B )5 FE 6,12
A1 18 h i) proPO mRNA [ FH % 3% A & 3 18 3 &
F0h(P<0.05),7£24 h 36 h 48 h 72 h f1 7 d
i) proPO mRNA (X} ik 50 h TR FER
(P>0.05),12 h kB Z )5 46 T [, 51 48 h
I IEARE R 07K T SEE A TE 6.12.18 .24 FlI
36 h [} proPO mRNA [ X Rk B E & T
XFHRZH (P <0.05)
[0 752 2 PR/ A 3 AT 2

B. subtilis/B. licheniformis

mpail

control

mRNA
C—RWEA LA 0O

proPO mRNAAHX} Kk &

relative expression of proPO

Oh 6h 12h18h24h36h48h72h 7d
I TE] time

B3 FLgyiE 3 dF 5% R 8 i SN S Ik B
proPO mRNA FJHEXTRIEE
Fig.3 Relative expression of proPO mRNA in
the hemolymph of L. vannamei after being

infected with V. parahaemolytics

A5 A DL BT 4, 5256 2 Y @ 9 P J5 #E 6 h,
12h.18 h .24 h.36 h 48 h, 72 h fil 7 d iy LZM
mRNA AR &R E 8% 5 T 0 h(P <0.05),
18 h kB Z J5 I T RE, 3 7 d i) & &
TG o X HE 41 JER e w5 i 9K 4 )5 7€ 6 by
12 h.18 h.24 h 36 h fl 7 d ) LZM mRNA {4
N ERIXFEH B ES T 0 h(P<0.05),24 h 355k
HZ G TRE, B 7 d WP 832 TH 06 K
ST AIAE 12 .18 .24 1 48 h f{) LZM mRNA [ ]
XFFRIR R E S TR A (P <0.05) , 5055 40
7536 h f1 7 d i) LZM mRNA B %) 35 35 5 45
FRTX IR (P <0.05),

O A2 A B/ A T e
B. subtilis/B. licheniformis

W& 25 Oxmdl
ﬁ:j 20 L control ¥

°
RE
< 32
<2
28
s 2
NE o

& Oh 6h 12h 18h 24h 36h 48h 72h 7d

I 1H time

B4 JFLghiE 3 4 2% R B i I 5 & /S ik B
LZM mRNA Rt RILE
Fig.4 Relative expression of LZM mRNA in
the hemolymph of L. vannamei after being

infected with V. parahaemolytics

2.6 JL&E X R E A O E S MK E
Crustin mRNA ¥t K& 2

{5 FH S I 525 8 RT-PCR J7 2500 5 #b 4K 2
FELAT BT /AW 2 6L T 52 9 6 N 0 R A 7 U
YR IR E S Ik B Crustin mRNA A X 6 35
AR AR L R 5. ST g 4 JEk S R I 9K B S 7R
18 .24 F1 36 h (1) Crustin mRNA {1 #1XF F ik &Y
BE% T 0 h(P<0.05),24 h kB[ 2 J5 It
TR BN T d B R R AKOE o X IR A Rk g
Bl i N G AE 6.18.24 F1 48 h {1 Crustin
mRNA [ RIR R B FHE T 0 h(P<0.05),
24 hiRFNIEEHZ J5 JF IR TR, 3 7 d IR AR 2
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WIE K. SCH2H 7F 24 #1136 h (1) Crustin mRNA
Y ARRT 2235 5 34 B 25 5 TR BRZH (P < 0.05) , 5K
IS 417E 6 .18 il 48 h [y Crustin mRNA [if 4 ¥ 3%
ik ERT X AL (P <0.05),

[ R R 2 IR AT 1/ A 2 A o
B. subtilis/B. licheniformis
g 20 OxE4l .
KeE 18t control
KRS 16t
' 14 r b s
Essy %
S gzl0p ok
~ & E 8 sk
£ 5 6F * Hk
g 2 4 I # | x* % ok
EE oSl OLHLIA &) 25 &,
j= Oh 6h 12h 18 h 24h 36h 48h 72h 7d
IFJE] time

B S5 FLgyExEr RS mINEELKE
Crustin mRNA B3I RIZE
Fig.5 Relative expression of Crustin mRNA in
the hemolymph of L. vannamei after being

infected with V. parahaemolytics

3 e

AT P e — S S AR R AR R B 22 TG
PR, BT B A L 3E 3 ) 8 57 ) 5T i T 1k i
W VR T Bl AR Y A SO A DA R AT o 2 5
FEK ISR 1975 G A B A A — Bl Ay & R i 5«
935 A B0 Liu 25N 48 A GRDRE R OSS
5 x 10" cfu/kg Y4k B0 2E A0 FF B S12 7E 80 4 4
A1 8 Jil J5 4 il JEk G vy 4 [R 91 ( Vibrio harveyi)
P A A A B ZE AT B S12 1Y 5236 41 %o MR AE W Yk
YL S v AE T Y g K T X 4L . Balcazar
SR S R 2 TR UTM 126 19 4 e 43 12
JLENE ST SR 4 AF 28 d J5 3 5 0 4 G IR 107 cfu/
mL,24 h X HE A4 30T R K 51.75% , LI 4 1Y
FET-FN18.25% , 1 FHAR T X B . A S5k 2
PR 25 A RS N A S ik ) ) o 45 W L 9 T X I, 5
5 20 d J R R IO, SR 14 d 5 0 IR Y
FETZ %k 100% , U 0 P — M A 25 F AT B 52 56 41
HIFET 20 73. 34% , B — Al B0 25 4R FT T 55 36 41
FIBET- N 77.78% , M A< 25 F AT B /Al 55 2 1 FF
A A ARIPET Ry 68.89% , 1 i 3 A% T 4 1
AURIFET-H (P <0.05) , 5 |- 3 78 45 R AR .
FiAh A BT R OR Y R I o R R Y Tk
10° cfu/mL, %k J3 28 11 52 06 0 5, 1 D5 0] J2 ok %
SFURPFE T BTy 3 ~ 5 d, B AT 1Y

WFEI7E 10 d 2 b de IR i o X ol T 4 A2 A
$i i R G0 MR PTREL RE ) A AN 5 A IR AR 78 15 A T
U BE A G, B 5 LR e ok B A G, 0 R
S JRR e R kv, PR RR R AE T, 4 AR TR A AR T R
P XE AR B

IMD {55 3 12 5 JL 99 15 ) R fe 922 By 4 1) o
BAE AL T T, LR B 5 A= I, IMD
HHEA KR E R ARG S b 45 1w 26 i
AL, 151 R 20 7 2 — 2R 80 G B g TE i AR
PR N T (AP R K) R Th AT U
(LZM) 32 53 A T X SR A P B BE AR 5 22 [ B
P TR 40 BE TR N- 2 T i BE R AT N- £ Tt 2 ik
ZWEZ )Y B-1,4 M B CIRERHE)Z) , AL A
B A% T 080 905 D ARl 2B B AR e T B W
% %] 18 M %A b B JR ( prophenoloxidase activating
system, proPO & 4t ) 7 A= A7 i 11 1Y By 4 AL i
( phenoloxidase, PO ) 2 5 L {& By i )z i >,
Penaiedin 3a HA 8 AN 57 17 76 19 2 It & 1R 5% 3t
I — BUaT & Ml 2 R 1 HE PP, TR e KA RGBT
o ST ) A G A ek B b, R R R S )
fie ™. Crustin JE [ J& F AMPs 0% , 7 % U 6 8
By 40 B AR T, AN CEA SR 5 R
ABIAERT T HL & ) DL 2ok 38 95 05 5 4% 5 DL A
M F R R B S5 o R T
Zokaeifar 25" 5 tH 75 {7 KL f AR IR B 2E 7T
w8 JA Jo e i 4E X 9K, proPO Hl LZM
mRNA A X 3R 35 & W3 m T4 A sk
S LA i kA T A A A A K 1. 0 x 107
cfu/mL , Xf B8 20 v S 45 o 9 A B ER UK, S5 50 4H AE
48 h ) Crustin mRNA [ # X % 35 & 3 & T X
BRAL, B 0 2 v [ W) O T A 9L 7
1.0 x 107 cfu/mL, X H& 41 1 5 45 5 1 A= B R K
SiEr2H IMD mRNA B A X R & 258 EIHE R
IR, 1 24 h KB EORME, W& & T X R4,
AR 2 v PL A RS I JE e BV I I T M A 2R
FELAT BT /A 2 LA T A2 S 0 A L 4 I X B o
W B F B IMD . penaiedin 3a, proPO, LZM
Crustin fJ mRNA FJAXF LA EHEE LR, B
STE 18 ~24 h K3 KAE, 5 Fid i iE 45 R A —
o APFFLEPER S IR YL S 5 X IR0 5
B IERr S ) EEE A, LA S Fh R
mRNA 7E &Y b B8 11 2% 35 45 K 43 B, W iF gk e
9 S IR AN T8 S 36 2 3 S X R AT, 7 SRR L w45
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K7y mRNA 3k K ERA — A2 7 I i 2
XTREZAAE 12 ~24 h ik B i fH, Lo 41 7E 18 ~
36 hik B d5 e 5 100 AE B I AN 38 55 50 4 0 R
Xf HRZH £ FE PR mRNA 3R 35 KPPl F, 4%
M AERE— D BARBUE S AL BV 4G K. XATRES
XoF WA PR 1 9 5L 184 i SR R B O g D R
YU T R A P B8 A /b o D ) R e A
O HE R ) 223K A B, R G I 01906 i A B —
B, B RS Ay AR T T e T
SN IE AN FE £5 A TR RE 08 D 35 B w5 e I 2 e B g )
TRyFRIN G, H 5% BALH B T R8s g
ALY, 3 AT RE SR PL 4 VS X I J e I 9 I oI TR S
IR E R E

5 ERTR AR R R I — SR G AR R,
BRI R vy L v o IR T R I I T R e 1 g
J1, LB A A w i &R A, B IMD,
penaiedin 3a,proPO ,LZM i Crustin %t [ #H %t 2%
N — R bR T IR . M A 2R SR B R
ity B 2F AR R AT LAAE S 2 A TR A 328 TR R T R
BRFRGE AR, B W AR B G AHPND [ 2 i& 12
Z—5
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Effects of adding probiotics to the feed on anti-infection and five kinds of
immune gene expression of Lifopenaeus vannamei

ZHANG Shengjing'*, SONG Xiaoling'* , ZHAO Xiaojin'>, HUANG Jie'"’
(1. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Science,Qingdao 266071, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China ;
3. Qingdao National Laboratory for Marine Science and Technology,Qingdao 266071 ,China)

Abstract: A 3-week feeding experiment and a 2-week Vibrio parahaemolytics infection experiment were
conducted to study the effects of adding probiotics to the feed on non-specific immune gene expression and
resistance to V. parahaemolytics of L. vannamei| initial body weight(6.95 +1.20) g]. Litopenaeus vannamei
was fed four different diets; Control group ( commercial fodder) and experimental group ( feed supplemented
with Bacillus licheniformis;or with Bacillus subtilis and with mixed diet comprising Bacillus licheniformis/
Bacillus subtilis at the ratio of 1: 1) ,the final concentration of probiotics was 10’ cfu/g. And real-time PCR
method was used to study the non-specific immune gene expression of L. vannamei in Bacillus licheniformis/
Bacillus subtilis experimental group, which is the highest protection group after being infected with V.
parahaemolytics. The results showed that all probiotics groups can effectively improve the ability of shrimp
to resist the V. parahaemolytics’ s infection,and compound probiotics can better resist the V. parahaemolytics
infections, its relative protection ratio is 31. 11% . After infection with the V. parahaemolytics, the relative
expressions of IMD, penaiedin 3a, proPO,LZM and Crustin were obviously up-regulated in hemolymph of
shrimp fed diets supplemented with the compound probiotics ( Bacillus licheniformis/Bacillus subtilis )
compared to the control during the immunization. In hemolymph, the relative expression of immune
deficiency gene, penaiedin 3a, prophenoloxidase, Lysozyme and Crustin were increased to the maximum
levels at 18 —24 h. The experimental result indicates; adding probiotics to the feed can effectively improve
the ability of L. vannamei to resist the V. parahaemolytics infection,and the improvement of this ability may
be made through enhancing the disease resistance related gene expression.

Key words: Litopenaeus vannamei; probiotics; resistance to disease; immune gene; Vibrio parahaemolytics
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