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DRI FLAERENE K RIE I Vpauenp BeRBIF M0

FEEY, ERAKT, RRH, TBY, kEFY,
', WE,  KKAP
(1. Rl R K= S A b, Rig 201306;

2. W [E K = B A AT B B K PRI T AT, AR AT SR K SRR E i e &, R RS
FARRAEF LR SRRV S aY - WD BRIt =, FRMKRRRITRYS
R E SR E, R BHS  266071;

3. KERFERFK=S a5, L7 KiE  116023)

TR h T R M O 3 AR B A VT R IR T 3L % 8| 9 M I (Vibrio parahaemolyti-
cus associated with acute hepatopancreatic necrosis disease, Vpappnp) & 2 09 20 E X EALH], 5
XTI S M IR AR B0, AR E R LA e R B A & Vpanenp 97 & F0 4K # A (0. 0.2% o
0.5%) By 47 R R FL A I8 3 AR 40 &%, I € X AR 09 A K R Ao friE & . O AT R IR R B VE
Ao FE AR X R KT, BRI RS LI E R & AR Voamenp B RE . K
LR, #Z28d 5, REKAG RE I E AR A B9 0 B A X ER T A K E
HEEKEEMFEEFAHALLERZR. R EIRERD R, #&% 14dE, S B4
Al E, 0.2% % 9% 41 % AT BT M IR 0 B (G B (PO). A2 A ML 4 Bk L B8 (SOD). % # B (LZM)
EHEFEAE, TEK (Crustin) XEWAANRAKTFELREFHAE, 13- HRELLGE
H—/g%& & (B-GBP-HDL) £ E et AH i R A K F N B ZR K. BB REIHRERE R,
0.2% ®FAXMITE FERLFT TR, 0.2% Vpauenp I # 704 ] 7 xF L 45 58 2 4 89 48
X RERIFEN 63.77%. FHREYW, BHRINEGERT 20 LA EXM I £ Kfo g & 7 4
FREW, 02% B Vpanenp I 2 400 F] 7| 3 F 42 74 7L 47 % A #F 8y PO. SOD. LZM ¥ 4 40
MEREE S REAT, HELNENIEN RZDE, ARG I Voauenp B S 0 5
Jr, BAARTEEY SR K Ao AHEI R AR MO ik B 4% AHPND #2374, HA
HERNBARRET 5F

KRR LAt S pR; AR, ABFBREAE, o, XEXE
HESAES: S945.1 SCHERPRASAD: A

JLYRIERXTHE (Litopenaeus vannamei) Je= M F 32 BRFRAE A 77 W0 3 0] @ H £ ™ 820 SOPE IR
B FRFEXTIR AP, KM S Se 2R IR % 3R L 5 (acute hepatopancreatic necrosis disease,
HAL, 2018 4EFRFH 7 LT 500 U7 t, 2 2k AHPND) J& — 4 B R AL Je i, 2R FLgN
F SR F2 0 M = 1 50%, e 25 e 25 B 4 204k T W N BE 5 KR (Penaeus monodon) ™o %9 3
FRFARE A HE T RN SR AE RS 0 R B, LA B H B2 R IR AR RIS i PRSI (Vibrio
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parahaemolyticus associated with acute hepatopancre-
atic necrosis disease, Vpappnp) 718, 1% MRS H —
F R /N2 70 kb, AT 4% 2 FhEE ) 8 ) (PirA
PirB) f TR pVAISS, H 2010 4RI, IZHET1ES
BRI N E, BAEL 2RO IR SR i A
AT SR 10125670, 2015 4Rk, it 53]
Y A 4140 (OIE) ¢ AHPND 3] A B 44 5%, 20
TE E Br_I 251 7 8 RN 175 3 41

U5 F AHPND %5 4 BROGE IR S 5 1 A% 19 ™ = 45
F, BRI AR 2R — B E bR AT
UM, PUA: R B RIK - SR A
P R, WA TR AHPND V', 4R
512 AHPND 19 9 7 42 45 @ 3% il PE R AR 22 2 9
WA ST, I HACR A B2 1Ak,
PUA: Z Ak B W8 2 AN W b AE 3R 555 RN sh W TR 9 B8
FRUD D B s Xk N A AR gl . AR AR R
AR, RBERIBON . fRAR T . PRy MR
I A B S RIS AR LR BT T AHPND
Y BRI (H R I SR S o B v 1 T A
1A 3R B bR sl R K AR AR B Y, AN GE
SR PR XS AR N, AEEE RO AR .

BU PR (immunoglobulin of yolk, 1gY) & &
RAREPURHIFE, B Bk 4™ A B R R
TEON P R e e S e Bk A 1, B B A
A 9 SR VR U, B B AR B AT 2 3L BN
Y 1gG MR RETE e, R 5P R A G
I HER A AR e, FERER, AN A 2,
X A8 I R R CRIVE . Rk, DR EhLIR
fE iR mBmER A e W 2T &
BYREIIBIG , TR 7 AR R I B 1 4 3
GPERCRMY, FEM 2T, A RS HRGE DY bk
A IR A 3k 8 (Megalobrama amblycephala) K31
W K B (deromonas hydrophila) )8 %e
a5 A JE AR 05 A BT 8 (Epinephelus akaara) JE3T A4
INFEIE 5 ) RGP FERRZE 7 T, Kumaran 555
WIE T B9 B PR v DL B = B B X AR (Fenner-
openaeus indicus) FiEHECINE (V. harveyi) G
AR, — LB AH I SOk ARGE T R BB R AE BT A
VMRS B 5 T A9 o Nakamura 2659 I E 4 %
IKEY PirA SR RBEEXY, HE& T &R U0 T
A B B 08 in B R DR, R0 3 d S RIEAT
ﬁ%%%fh%{ﬁﬁﬂ%ﬁﬁ VpAHPND @%E"Jﬁ%
BB Vp apenn 0 RE 570 00 B PUAAR N BT XTERE 1
A7, UE TR BTG PLAA X IR S R B O
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SR, Rk R, RSO R hAR o] DI
X ER G R BT AHPND JER YL RE F7 o SR, X 8b
oY BB PR R IR B PUIAR I #8 . AR
REE, DL LGN T IR & i B B a1 45 7 T
A WA X HR IR B B B e 5 1 B B BT APt AHPND
I HICR S A AL 52

ALK Vo arpnn TP TGS i S0 1R 4R A
e, MR Oy S LN EE XTI, b T BR
BEPT AN 77 58 1 PL 4 v 0 MR A K S A7 T 95 )
368 3 0t M P iR AH OC 5 58 BTG 1 S T A s BE A
FBACERRE , A8 T B9 BB AT FLAH I Xt iR
G EPERE RN IR I IR S, PR T
BT Vpaupnp BEHL AR, DA (i FH A S PR O o
PUARBT 45 AHPND $2 (14K 408, -t HAR FBL I A
TS

1 MESIHE

1.1 AEMIT R EFEETE

RIPEOR AN N RITE N E R G R/
(BKN 4.0~5.6 cm) , FREATE R 150 L L 3K 1Y
BAT I SR . SC I i 2 7R, K IR AR
TE (28+2) °C, A RKAM 3k, H B E 2 xR
TR 5%, 24 h K 1R, K IR KA
() 1/3, SCEEFT 2 IR Han 2820 $4E B 52 0 26 6 8
i PCR (qPCR) J7iEAGM Vpapenn, 255 AEATE

1.2 XTEMARLE Vpaupnp TREHLAHIF

S A I [ DR, SRR R T
¥ 35%, AICH 2%, M1 28%, MK 26.1%, W
fE 1.5%, MHBK 1%, il 2%, SRR 2%, Bk —
A45 1.5%, 4R 03%, TR 0.5%, kR
C 0.1%. TESERIEDEHEC 7 Th 43 3N 0.2% . 0.5%
VD arenn I EHOAR 7 6 B2 B . Vo anpnp OP
FEHUAEI ) 55 ADBIOTECH Co., Ltd 204, 3
Bl ERD R G 5 Ak 34 FH /N TR e Ak AL o ol R e,
TES5°C &M T 6 h T, 434)5 4 °C -AE
1.3 Vpappnp SNEIMARE LI

SCES NIRRT IR 7 d JE, PEHC 480 BRI/
TG 71 RAFIXTER, BEHLA R 3 A4 (2 AT RE gl il
LASXF ) , B4 4 A0, BEAE 40 AT, Ak
ZH A3 BRI 0.2% F1 0.5% Vp appnp IF B HL 1A
IR A S ARRE (43 31iE A 0.2% B2 AT 0.5% fe
PEAL) , M IRALBRAE Vp anenp TP BT Y

R E K224 F 7/ sponsored by China Society of Fisheries
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12 4 FAFE, % PPN FLANERTIR A | G BT Vp anpnp G B SR 2411

FERbRRE, RS 28 d.
1.4  SPUREACIEFRAONE

OYAESRPE SR IER 0 . 28 K, B AW
20 RATHRPREARE , T A K AR E A
K, 7RSI nes 28 K, il ks A IR
EE RS E, HHEAK:

SRR (average growth rate, AGR) (%/d) =
(AR ot A7) A o5 i )/ (D AR I < 375 K 500 < 100%

TR (specific growth rate, SGR) (%/d) =
[InCRAAR BT 5 )—In(F) 14 1 £2) /(57 56 K EL) > 100%

1735 % (survival rate, SR) (%) = 17 1% & 5/ 5
FA>x100%

1.5 BFERBRHEFRRERAIE

TR PE IR 2R 21 K, A4 4 H 3 B XTIF,
BUFBEARA 0 2 1y, B TWETESG, K5
A% 280 °C VKA T RAE, 43 5l FH T S i 1
TP A 28 3 R e TR K

1.6 RFERAR S R EREMENE

X R AR B T IR AR A ZORR R, A S5 5 i 1 T
% 0.85% FALENE W, AL 6 000~8 000
r/min 2J3% . SRIG A 9 £ i & B B 0.85% A Ak
N, JRAI)G 4 °C 2700 r/min B.0>5 min, B I
TBHAEA TR

KR AR ) TR ST AT L S AR
4300 0 S AR i R SR AR I (L B (SOD) . iR M
MR (ACP), Bk MR i (AKP) 15 M M B AR Pk
B ARERAE R & UL AT . B A
(PO) i M 5 2 W HR I SC AR Gt Ashida 9757

FEP B FEMFRAR A 200 uL 19 0.1 mol/L
pH 6.0 FUBEIREIEEZZ v . 10 pL A9 0.01 mol/L
L-Z 1 (L-dopa) 2 10 uL IR L&, F=RIET
1R5), 7E 490 nm P T BEEIFE 2 min EEHUROGIE
TEAR SR 60T, R4 B B vl 81 1 RO (3
0.001 & XA 14~ J1 4 (U/g prot). I T i
(LZM) 1 J7 007 2 B8 5507 (7 ik 1 i ke s
FEEHE . DIRBEER AR T (R S Y T
FRAFGEIT) MY, $E Ul BB ECHI N FH R . FERG
B T I A 190 uL B FH BRI A 10 pl JIFBRAR 135
W, TEEFIRA, 16570 nm P K& 0%
{8 4y, B A 37 °CKBHVEM 30 min J5, Sz ATVK
KW 10 min 20k, MWSEE Ao LZM {4 =
(Ag—A) I A,

1.7 RNA 2Bl ¢cDNA &%

Jf] QIAGEN RNeasy Mini Kit 2L RNA ,
JH Nanodrop 2000c (Thermo, 35 ll%E RNA ¥R,
F b 2 a4 YR A R v A7 1) — b ik
J e sl g, R & Ui G L cDNA,
F£T-20 °C % M1

1.8 FFERAR G R EERIEKFNE

{ifi F§ TaKaRa /A 7] i TB Green Premix Ex Tag
I1 qPCRXFN &, VA f-actin WIS, I EFE
i Y B-1,3- A4S & 8 1 -JE 8 1 (B-GBP-HDL) |
PUKFEE H 70 (Hsp70) . BELEZE (Lectin), HLHAK
(Crustin) &5 9 K1 HE PR 1Y Kb AKF, BAREAE
J7 152 IR G Ul I AT o LN TR IR F0 5% 55 X 7
I 51 4 24 9% BP0 L3 1

PCR [ W B K & (25 pL): TB Green Premix

F1 NLAREIR R EEERREK TR

Tab.1 Primers for detection of immune gene expression level in L. vannamei

B GIE/ER S S5 (5-3") ERE RS
genes primers primer sequences (5'-3") GenBank no.
p-GBP-HDL S-GBP-F ACGAGAACGGACAAGAAGTG AY249858
S-GBP-R TTCAGCATAGAAGCCATCAGG
Hsp70 Hsp70-F CCTCCAGGACTTCTTCAACG EF495128
Hsp70-R GGTCACGTCCAACAGCAAC
Lectin3[X|  Lectin gene Lectin-F TCAGAACTGCCTTGCGATCAC DQ871245
Lectin-R CACGCCATTTGCTCATCCA
CrustinZ£[A  Crustin gene Crustin-F ACGAGGCAACCATGAAGG AG430076
Crustin-R AACCACCACCAACACCTAC
p-actin p-actin-F CCACGAGACCACCTACAAC AF300705
p-actin-R AGCGAGGGCAGTGATTTC
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Ex Tag II (2x) 12.5 uL, cDNA B4z 1 pL, b FifF
51#14 1 uL (10 pmol/L) , DEPC #b 37K 9.5 uL.
PCR W2 F: 95 °C, 30s; 95°C5s, 60°C
1 min, 40 DEH, XFSLE LR R 224 kit AT
FEX 5E 15T

1.9 VPAHPND %*ﬂ%&ﬁ&%g’:gﬁ

Vp anpnp B IO B PRI (R S
4 20130629002801), 1 HEIK =R 5T B # 16
TR BT I 58 it A 0 o 5 R A o
IHRAF, U AT pirdvp M pirBvp,
FE N BUCANVE BRI FEE B YRR (VPanpaD) o
PAAR I 05 P B TR 5 4220 2SI T 2% NacCl (1)
TSB W iAIGFHE, 28 °C fH IR i 72 & ODsg
1 (4N 2 2.0x10° CFU/mL) i .

BpE 28 d I, K 0.2%. 0.5% 4y 41 Fi X} g
BRI XTHR, AR 90 B, ArAIRENLAT A 3
A, BEAR 30 R XTER, SR Tran 585 (4 )7 2
PEAT IR SC I o il ad TS B0 A o T AL X R
B YL A 107 CFU/ML.  Vpaypnn 15 1 B2 S I
) 2 AR - SR X R R L AE 2.2x107 CFU/mL
(1 Vp aenn BT 15 min, SREBAS 2.2x10° CFU/
mL Vpaupenp Bt P K P FR5E, 24 h WK,
Z R PG X U S LSR5 A B B R AT SR A
EHE, 25 A ARSI N 1) 2 TR sl SERIARDRL
R 5 RG4S XTI FET-IE L, R g
14d. 14 d 4RSS, THEAIXT LR (rel-
ative percentage of survival, RPS,%): RPS = (1-f
JELIET RN IR IET-R) x100%.

1.10 HREYIR S HFBHRES HEE G

VD anpnp G SEUG I E],  HOM AL T B ) g
M TR M Davideson’s AFA [HE W T 5 24 h,
e w M EA YY) R, 98 RKE DAL (hem-
atoxylin-eosin, H.E) % {4 J5 A Pannoramic MIDI 5
HY)F 4134 1% (3DHISTECH, £ 57 1)) 13 W 22
YERXFEE, BORIERYE Vpanenn FOAEERE FLYH 5 X6 R
JFRERR 2L, [FRERIED R Eg . =M
Han 55 241 ) qPCR J7 12 46 0 Ja5% 2% 4 3 36 %) B
VRN A B0 #3515 pirdvp.

1.11 HESHERIE

K 11 SPSS 25.0 Xif 52 58 %4l £ 47 BN 3R 05 22
77 M (One-way ANOVA), Ll Duncan’s 2 &
HEATAS [) b B 1) 8 35 V43 B, P < 0.05 /Fh 22
AT
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2 4R

2.1 Vpaupenp SREIUIRST FLASEITERAI E K K
FiERENZ

G 28 d J5, ALURTIRSEE AR KR | R
K HE RN R R BIR, 02% e |
0.5% Gt P38 ZH FIUGT HR A 0T HR 118 3722 A= 4R 431
(6.13£2.28) %, (7.56+0.85) % Fil (7.74+1.04) %, 5%
TR, SHZBIZEFADE, 0.2% A
0.5% 58 21 FIXT HE 2H X6 R F10) 455 o2 A K R 0 1) oy
(3.52+0.85) % (4.06+0.28) % Fil (4.11+0.33) %, 4%
HZ B 2EFUARE . FEAERET, 0.2% &
EH B, N (77.08£6.48) %; 0.5% a5,
9 (73.75¢1.77) %5 SHRRLEAR, 10N (66.25+6.48) %
(£ 2)., HGITER, FHZRZERANEE,
BRI, HR Vpagenn 98 BTG 70 G0 258 X LR i
XU P A A R TG TG B 5

T2 Vpaupnp TP EHUIANEIFIRT FLLNE X AT A 4 A0

FERIEM
Tab.2 Effects of Vpyypnp IgY agent on growth and

survival rate of L. vannamei

5 groups

TiH
items 02% %A 0.5% 54l of HEZH
0.2% IgY agent 0.5% IgY agent control

R ol STEI )] 6.13+2.28 7.56+0.85 7.74+1.04
average growth rate
R AR K 2R /(%/d) 3.52+0.85 4.06+0.28 4.11£0.33
specific growth rate
FERRESLA 77.08+6.48 73.75£1.77  66.25+6.48

survival rate

2.2 Vpaupnp IREERIMIT FLG0E 3T AR AT BR AR
R B E M RS2

F Vpauenp IR ECHUIASRIE 14d J5, &HILAN
VKT IR AR 328 il 0% I o 25 SR R, #E PO
TP, 0.2% GyEd] B & & T X gL (P <0.05),
A5 0.5% RpEdl 22 7 AR E (B 1-a). 7F SOD i
PETSTH, 0.2% e 2 T 0.5% e 2l 5%F
HEZH (P <0.05), 0.5% P S5x A Z AL E
(1 1-b). £ LZM & PEJT T, 0.2% SBEL N 0.5%
G ¥ B3 = T XHEYL (P <0.05), [AF0.5%
G 2 T 0.2% FsEd (Bl 1-¢) (P <0.05),
£ ACP, AKP G, 0.2% HEdl. 0.5% %
RELALRDN JRZH 22 (8] 22 F A 3 (K] 1-d, e)s

REEFREKEHF M

R E K224 F 7/ sponsored by China Society of Fisheries
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12 4 FAE, % SEPUAN LRI AR | S BT Vo anpenn S f5 TR 2413

1000 g 12000
%\ a ; a
= 80| ab 5 10000 | I
Sz 2 =2 8000 | b b
SE 600 ¢ b 2 T I
=3 28 6000 - I I
o H0r S8 4000 |
" Lo
¥ 200F S 2000 |
% 0 1 1 1 m;; 0 1 1 1
5
1 2 3 1 2 3
45 il
groups groups
(a) (b)
300 [ 6000 - a a
. ( ' |
250 t g S0 [ | |
: | : J
.20 ° | S .. 4000 |
Sz | 5z
& 8 150 | J ¢ gz 2 3000 -
"o B A
29 I
= 100t J 2 2000
i =
50 1 & 1000 |
0 L L ! 0 L 1 y
1 2 3 1 2 3
A5 415
groups groups
© (d)
3000 ¢
3
& 2500 f a
5 Lo
2 2 2000 | + +
# 5
iz 2 1500
=9
S% 1000 |
5
o 500 |
=
0 L L ]
1 2 3
)
groups
(e)

Bl 1 Vpauesp TOEHUEFIF IS LRSS ARAT B AR 2 72 BEE M A2
1.0.2% e, 2.0.5% %fetl, 3. WA, [ —%pih F v BHMURFE R FEEZE R (P<0.05); TH
Fig. 1 Effect of Vp,ypnp IgY agent on the activity of immune enzymes in the hepatopancreas of L. vannamei

1. 0.2% agent, 2. 0.5% agent, 3. control group; different letters in the same immune enzyme mean significant difference (P < 0.05); the same below

VR XoT M JH i it 93 6 PR 3 3R AP 2 45 R o 0.5% o BE 2 FN X HE 41 119 3.06 %5 A1 2.22 £% 5 0.5%
fE Crustin PR R IAKFIT M, 02% A R A S5 RAE R AR E (K 2-a), 1F p-GBP-
T 0.5% G e 41 R X B4l (P < 0.05), 435l K HDL F3K /KT8, 0.2% S s 40 0.5% s 4i

HHE K 222> E 70 sponsored by China Society of Fisheries https://www.china-fishery.cn
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¥y i FAR T X A (K 2-b) (P < 0.05), 1E Hsp70
FIRAKFTi i, FHZMERARE (& 2-0). #

Lectin FE PRI RIEKF I, 0.2% S e 20 W il e T
300 -
250 - }
200 - J
150

—t—ic

N
(=]
T

"IN
J

PO IR R AR X R s &
relative expression of Crustin gene

0 1 1
1 2 3
2H 5]
groups
(a)
120 -,
| a 1
S 10t || I I
5 I
i
X5 80 -
K 8
2% 60t
4= =
o &
[
2. 40 |
Tz
g
S 20 |
0 1 1
1 2 3
2H 71
groups
(c)

B2 Vpanesp SVEGIAST FLLAAE XTURAT R AR S 72 B E FRiA

[ — AN A = R R AFE R E M E T (P<0.05)

XFRELL, 0.5% e J3 L AP0 R4
B R E (F 2-d),

B2 2 ) 22

L 160 p
S 140 - b
i
120
w8 }
R 100
< 4
= g 80 2 a ‘
22 60 L
S
< B 40t
g 3
G 20F
&=
5 0 - : '
(] L
5 5L 1 2 3
ZH
groups
(b)
300
[}
5
o o 250 - a
£
5 T
® .8 200 - .
s T
ZE e
.% 150
i o
#& 2100 -
:&K 5]
v 2
s 50 |
E
O 1 1 1
1 2 3
ZH
groups
(d)
AIKFHIF 0

Fig.2 Effect of Vp,ypnp IgY agent on the expression of immune genes in the hepatopancreas of L. vannamei

Different letters in the same immune gene mean significant difference (P < 0.05)

24  Vpaupenp 2BREEE LAENIIFER

RE 28 d )5, RARMBREN T, HH
VP AHPND fﬁ/[}i @XT%%BAQE_RQW{E—XTE:J\E TANT
YL YRS 14 d P9 A5 IR Y A R LB 3,
JEYL AR 1R, SRR R e T, R
JEIEE 2 K, 0.2% T g 4L 0.5% Hie 13 4 6 iR I
WHARAT:, FET-H 53510 3.33% Fil 8.89%; Uit
A X B2 X R T 4R RSB T, FET %k 37.78%.
BRSNS 5 K, A A RTERIE T 1S 0L B Wik e
0.2% AL . 0.5% FRE LM% BEZH A AL TR 43531

https://www.china-fishery.cn

9 25.56% . 22.22% F1 77.34%., ZIRYLJEH 14 K
IRLETRINE, 0.2% FpE X IR AETG R Ny 72.22%,
I3 TR B4 Y 23.33% (P < 0.05); 0.5% oy
ST B AE TG 2 48.89%, IR T X HR4H
BERIARE; 5 0.5%FEHMEL, 0.2% FiE
HXTHAR I AEIE R =, (HZERARE . B 0.2%
VD arpnn 90 FE BT i 350 %6 L AN T2 %o 0 f 4 X6 B %
PRI 63.77%. WAR, RIS Vpappnp IP HE
B A i 390 FT 48 = L4 I X SR BT Vp apenp SRS Y
fiE
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12 1 FATE, A OEPUE FLA IO IR A | B BT Vp aenp L R 2415

< 0.2% FE4 0.2% IgY agent
#0.5% T4 0.5% IgY agent
o X4 control group

HEEI%
survival rate
(9,]
(e}

0123456728 91011121314
RV U

days post infection

3 Vpauenp 2B BRRE S ENAREITENE 7R R 2k

Vpanen B IS ET RUR G IR, 0.2% S 4R 0.5% Sy 48 53 )

HEUR 28 d VR ANA 0.2% A1 0.5% Vpappnn I8 H TS0 1 o 3 1L,

X HE A A VR B R R )

Fig. 3 Survival rate curves of L. vannamei after

immersion infection with Vp,ppnp

Before and during immersion infection, the 0.2% and 0.5% IgY agent

groups were fed the diet containing 0.2% and 0.5% Vpaupnp 1Y agent
for 28 d, respectively; the control group was fed the basic diet

2.5 ARRBHFMBHEES HEERRN

> ol
O R
A ]
Thesey |

Bl FLAESTERAT AR BR B R FRIE N R

XHUR, JEREARE AR . B . BERE, ShaH .
A U B G, 5 i B X B 8 A A 3 1) T f
BRAAZ (FIRR-1, 4) AHEG, i 20 0 A0 T B T i i
INE L TS, RO IR NE L R R A
LR b K (11 R-2, 5) 5 T FE 4 9 B8 o R BT J it
FRASRRBE W O T, AN, BRI MR
FE, ANEREA R A (FI-3, 6) , 2 IR
AHPND J5 BURFAE o SR 21 3 5 X5F B o B0 1 7
J13E A pirdvp B9 qPCR K 25 5 S5 fH, UEBA
IR YL S B E T X R 4 AHPND 3%,

3 e

EHIR M

TSR O B U AL AT LR sh Py B B Ak
ey, i H AT S s A KRR R
B2 X W) B Y 35 A% 8 AR P IX 2 = A B
(A 52 M) 2200 i SR A PO i AR ARDRE R A R
FAFT R (Escherichia coli) 2 U E PR GE B &
WA s AR K R RE, - F Y HIGE, ORI

g

1. 4 fEREXHER; 20 5. S ALMIFEXTIR; 3. 6. X IRALIIBE AT UF; 4~6 43 A2 1~3 LIAE X IR 17ROk

Plate The histopathological observation of L. vannamei hepatopancreas

1, 4. healthy shrimp; 2, 5. moribund shrimp from IgY agent groups; 3, 6. moribund shrimp from control group; 4-6 are the magnification of the red box

area of 1-3, respectively
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BPE ). BLGeAEAECY 3l T i mop Bk AT DL
PEARXS A, SR MLARICPT Ty, JFmm A Kk
B, EmEEHNE, KT, i
TEBS 8 (Anguilla sp.) TR AN 0.3% AT RE MBI
K, R Y iR 68 G4 g K PR B R G 1 RE
IR R A K ERE . AV Vpanenp P B BLIR
il RS o 1 e v A5 R R B Y B 1) L T X BT
SRR, HARTEREY E PR AL,
WL D) B TR ) B 3 2 % R LA 0 SR A — cE R Y
PRy, RSP 2 A K R R A R R R
A%, it atrien, ERESHAEE.
U, DPBHUIRXAN R SRAE B B . FRAE R . FRAH
A A MLt e o R 2 5t HLA R A KA IR 7 2
it — 25T .

R EE MRS

JFUENTERT U AT e S e, LR B S 4N
L TR0 AR 93 52 07 A 1R ARG S Ak o HL b R T S g
F 2 PO IR RS M PEMCHE T, 41 SOD,
LZM. #ESE R FPUE KRG K, 64k PO f#
TR 2% A A RS, DT 75 75 45 0 J A4 2
T, PO THMESXTURYUR M2 IEAH X . SOD & X}
WRR P B —Fp EZHURACEE, T LUOEBR IR
ol A I SR P AR I B R MR, B Lk A 25
1, e i LN X R 2 R 1 1 MR B AR b AR
W, AR, PR I S S AR Y
B B BT A AT LS e X A UL IR ZH 4L SOD i 14 B
LZM J2&—F m LUK fife 40 B 20 B R i 20 O il , e —
i B B RV S e IR 7, R BT R R AR U TG
201 AT 440 B O SR N- 2L BB 2 e T N- 2 T
BEFR 2[RI B-(1,4)-FE 11 8, mEIRanfeE, S350
FARE WFoE B, e iRDRE R I A BELE A E
Yo B BN BCPLAR, W] 4R 5 LG XU Ol 3 PO
SOD. LZM i1, 358 %t iRt 5454 18 0% 7
(WSSV) By /1%,

R GE R TR, 0.2% Fo ¥ 26 %F 55 AT g g
) PO, SOD., LZM &M g & m T e, #
B B Vpanenn P B BUIARA S8 T ML i X
IRIIPT AL B R SE, R T AL RN B
JEAA o i 4 BR 20 L BE A BE TT 5 Vpapenn 13 T8 /2R
YIS B IR, 0.2% SRR X UR (A7 TE R
TR, 0.5% e X UFAFBRAR Y PO, SOD
T SX A LB B E 2R, (U LZM{E
BEE TR, 76 Vpauenn b HIEGE 256

https://www.china-fishery.cn

0.5% HoJ% 2 X IF A A7 15 32 B ARt XTI, H
ZRAREE ., LRGERIY], FLGIE T UR R
PO. SOD. LZM {ifi ¥4 5 XF MR BT Vpapenp /B 5 fiE
JIEVIRK 5 Vpaupnp UP BT E 5 482 T FLh I
XTHRAY PO, SOD., LZM {EVE, 3G9 T XFHRHAKHT
VDaupnp AL RE JT, A7 R &5 T S e XU Y
FE R, XA R DN PR B ALH 2 — .

ACP 277 WA B R i B ZLAL R 43, AE 2
Mofr v gL fi b, BRI EHAREE ACP BB
HOR B R EER . AKP 1E %5 B i 1Y) 51 220 1
B4, TETCHEMES Y I G e S v Th R AFEAEH o A%
R LR ER, B Vpagenp I EEHIIR 14 d )5,
B0 2H IR T IR AR 9 ACP Il AKP 35 1 5 %) B 44
FHICI T k22 5, R 2 PG A e S5
PEBN EHTR HT R AR FIPLHIODC R A K

REERIEKFHED

PR IR — i 0 2 B AR D e 4 A= 9 53
¥, BATIGMBURETEE, RS RAEEh AL |
FLA . AR AR AR BN, 0.2%
G 5 2 6T R JBE BB T O A 7 235 7K I 3
T AR, R BH A8 X MR T R R 6 PR Tk B
PUARTE o IXPTRER TN PSSR ATIRIEHT Vo Arenn
JRYL IR ST . e S BE XS R AT SR ) — D
1%, B-GBP-HDL J& Hl 52 gl ) % 4 il i it 5K i
YL ) — A E LA e K, (R I 7R O 9 4E Ak
g RS, BEASREETRE EEEN . HMis
HEAECT % B, B-GBP-HDL 7 ML ¥ %t IR IR Il %
PSR PA A G () o 7 rp R 48 T B A E T . A
FARLR, TEIN BRG], Sl p-GBP-
HDL (AR Fe k7K Lo Xt R 2H 25 R e, LR
N SOGR TR — 205

Hsp70 J& —# o FHE MBI EH, Al
PI553 JEAAAH 434558 (pathogen-associated mole-
cular patterns, PAMPs) 454, X 3 K AR Fa 558 FvY
s J A 22 G BRAR RO E AR
iR 31 Z K (pattern recognition receptors, PRRs),
AT LM 52 SR 0 5 o Ok SR AR B A, B
HUARTE BR S IR 0T, ZEHCHURS IR iR 7 i 4 2 ¢
HEEERS ARG R TR, R Vpaneno
BIEEHIAR 14 d J5, Seps 40 URIF IR 1Y) Hsp70 1
HEAHE 28 5L A RE X 2R 8 7K1 5 0] REZH A L34 6 i
FVEZE S, X AT RE S S T I oK 32 30 i T
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A, WATBEEIRE HspT0 FIEEER R EE 54y
SePEN BT AT AT HIBLHIOC R A K

3.4 Vpauenp IPEILIEIT LAEXTER T AHPND
ISR

RGBS 5 R IR, T 0.2% VDaenn
I BP0 A T 390 %ot FL 4 %ot 4 R X B E AR 9 R
63.77%, T f YN 0 O S AR T S 3 R g FLAN T X
BRHL Vpanenp S IRE ), AR # AHPND, J)
— T, 5 0.5% FEA ML, 0.2% R fE R
PE LA T VTR AE TS . T = Y BRI SOD
TP T B IR 3 R Rk K, FE Vo anenn BESe 1)
FLA T i RO S e LR A e 5 AT ARl R
HEHUARP LAY R WSSV IR s2 80, ik
PR A5 MLV 0 32 O T A 1) S 6 A L A A 1 AR
JERFTEER . BEUETRAL, S5AMRE R 2
L, DR BB N 5 PR SR R %
U1, IR 2 Ay . X — AR T RE S B
BUARMVERPUSIA G, EAAEMRA . 4i80n5T .

ZE BT, ASHIE SR S R R R I 0.2%
F10.5% %) Vpanpeno I0 EPUAREIR, 78 G By BoXT
AR SIZ B B B 118 FLAN U XoF 1) A A R334 T (i
FAEE 5 TN 0.2% Vp apenp T EEHLAAR S ) A 5
A = LT IR PO SOD. LZM {if 1
BT TR IR 35 PRI 1 A X ek KT, 398 3 ke I S L
REFIHT Vpanpnp AL BIRE ST, 0 35 48 5 £ X R
PTG 2 RSO B BUIARAE  —Fh A R et
AR, AT LA (5 4 Xt R 4 — o i i
7, BAMRMEN .

(3 7 WA A SUT 52 B s A2 B Al 22 )
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Effect of IgY on the growth, immunity and resistance to Vp,gpnp
infection of Litopenaeus vannamei

WANG Renbao ',  SHI Chengyin >, SONG Xiaoling >, WANG Yiting >, ZHANG Huifen **,
REN Ningxin ', XIE Guosi’, ZHANG Qingli >
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

2. Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs, Laboratory for Marine
Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao),
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;

3. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: Acute hepatopancreatic necrosis disease (AHPND) is the major bacterial disease of cultured shrimps,
mainly caused by Vibrio parahaemolyticus associated with acute hepatopancreatic necrosis disease (Vpappnp)- The
aim of this study was to explore the anti-AHPND effect and its mechanism of immunoglobulin of yolk (IgY). Dif-
ferent doses of Vpappnp 1Y agent (0, 0.2% and 0.5%) were added to shrimp feeds and immunized the juvenile L.
vannamei for 28 d. The growth rate and survival rate of the juveniles, the activity of immune enzymes and the rel-
ative expression level of immune genes in shrimp hepatopancreas were measured. The resistance to Vpppnp infec-
tion of immunized juveniles was determined by the immersion infection. The growth experiment results showed
that after 28 d of immunization, there was no significant difference in the average growth rate, specific growth rate
and survival rate of the juveniles between the immunized group and the control group. The immune function test
results showed that after 14 d of immunization, compared with the control group, the 0.2% immunized group
(0.2% IgY agent) generated significantly higher enzyme activities for phenoloxidase (PO), superoxide dismutase
(SOD) and lysozyme in the hepatopancreas. The relative expression level of antibacterial peptide (Crustin) gene
was also significantly increased, while the relative expression level of B-1,3-glucan binding protein-lipoprotein (f3-
GBP-HDL) gene was significantly reduced in the 0.2% IgY agent group. The results of the immersion infection
showed that the survival rate of the juveniles in the 0.2% IgY agent group was significantly higher than that of the
control group, and the relative percentage of survival (RPS) of 0.2% IgY agent was 63.77%. In conclusion, oral
administration of Vpypnp 1gY agent will not adversely affect the growth and survival of L. vannamei. The 0.2%
IgY agent can significantly enhance the immune function of L. vannamei by increasing the enzyme activities of
PO, SOD, LZM and the expression level of Crustin gene, thereby improving the ability of shrimps to resist
Vp aupnp infection. This study implied that Vp,ppap IgY agent has a strong application potential for the prevention
of AHPND.

Key words: Litopenaeus vannamei; immunoglobulin of yolk (IgY); growth performance; acute hepatopancreatic
necrosis disease (AHPND); immune response; gene expression
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