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70 L HE(Hsp10)k ik K- TR EF AT, BEFEH(ectingfn B-13-HREELFO-FEALR
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L EBAK, Hspl0 2HEEFAXAKFREAE, f-GBP-HDL HHEAKFREBEMK, ATRLLHE
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FBE 25 A A & i1 BE 25 & 1F 9 3 (white spot
syndrome virus, WSSV)7 | 2 i) 7K 4= 2l ) f R AL Y,
TR E 2B NR . %R A 20 tH2g 90 ARRHI R K&
5, 23R EE S L R E B XER (Fenneropenaeus
chinensis)FEFa G T SR PEAT &, JF R Y H 2 W
Y S RN b v VAR J] 32 4 32 A 0 IR 5 4 ] 58 R
X, WA ERTER SRR T . WSSV 115 323
I, ARG LT A 7Kk A=+ 2 H (Decapoda) HH 5%
H(OIE, 2016). 1997 4, tHH 30 1144 4{(OIE)
W A BELE GRS ABENG 2 5%, 75 [E PR ¥ 5 s kA 7
SRRERERIBTE o

AR, feyse g omA] | hAR2y | g AR TR K
A5 — FR G PR AU A ) 0 B2 W s T B R
FHBREZEAHE (R 7E5E, 2003; Citarasu, 2009; FMEHESE,
2019), BPIEHiIA(immunoglobulin of yolk, IgY)f& &2
FEARFEBREE T, SR BEXG 23 77 AR R
M 1gY, JFTERE R 2, 1gY M8 SRRk
454, aEa T AERI R PR (Warr er al, 1995; Xu
etal, 2011), IgY fb2eMEifase, A= ARG, WidE
et B8, HATS s, 1 e 5
BB AR il B R B 22 b 7 ] T K 7 5 5 9 5
e, REMEEQO20)FFE LI, A Sk O B BT AR X
K O R (Micropterus salmoides) 3R 7 B 76 B
MR FIfE . Qin 43 (2018)F5T &, i EN #E i
PR AT A2 P A 3k 5 (Megalobrama amblycephala) Pt /K
K Y E (Aeromonas hydrophila)f)JE&4s . Gao %5(2016)
WF9E & B, RSk BP EE BL AR AT L N T X R
(Litopenaeus vannamei)Pihg INE (Vibrio harveyi)Fl
B MK (V. parahaemolyticus)BYe W RE 11 o FEAd FH
RSO B HUR B B LR A AE T, Lu 5%$(2009)
R 2B, HAAl#E WSSV Ol # T iAH i ve [CJ5E
WR(Procambius clarkiaii), 7] EREIL WSSV W5
IRESET -, Fu 25 (2010)8FH T WSSV BIEHT I,
30T T AR SA AR B0 [ B S AT b 4R
15 WSSV BU#E X IR (19 4776 26 . 45 5 55 (2009) W 58 K 3,
B A S B9 S AR AT 4 v LA X R S 5 S T
FFyEE XTI T WSSV BB ). (HH TR 2
DIRE S OB B o AR A0 o 25 AR A AR 43 B Az
BCRVEN R 3, B V5 B O e BT AR X X R R e A
PEDIRERIRE A, 1w A WA 1 AR B E BT iR X) WSSV Jak
Y5 WU G B TG 7 S b PR FRA 7K P52 i O E 52

AWK A FF E Y WSSV BB s HTAR TS 3 x]
AL B LA EXT IR L MR, 28 d J5H WSSV A T gk
Y ARPERT IR, I 5 Xof U JHF FERE B 11 92 BT 0y B i
HRIBAKF, PAAIEYLS 14 d XTERIAETE R,

TR U0 BEPLIR T WSSV R YL X I (4 G2 g 6
PEGRAPRBOR , LA AR 7 b A S M B B A By 42
WSSV SR, 0 B B ARG SR 2R AL B4 F
FRME% .

1 #MRE5FE
1.1 SEIEHHE

S I FH LA TR AR H OB K ™ SR A
A, REOESE, TR, SRR A, JoU BIRIE,
SR E A (1.2620.10) g, SEERXTERFRIEAE S 150 L
T URTEEK A R AE I SRR, ERBECH 30, SRR,
Z: I/ Durand %5(2002) /9 7732 , fif F SER 98 6 5 PCR
(qPCRKIN WSSV, #fiik KA,

SO U () B R . SRR ARDREEC . fRR
35%. A1 28%. IR 26.1% . BTk 2% . il 2%.
HFKY 2% . BENE 1.5%. Ca(H,POy), 1.5%. ARFH 1%.
HERIBAY 03%. YRIEEY 0.5%. 44% C
0.1%. 44 ZIR- G WA ) TR & 9 0 4 R L 5K 08 e
4(2017), TESERRAADEIEC T R A3 Es I 0.2%F1 0.5%
WSSV BB HARGIF], BCHl B 0.2%F1 0.5% %53 21 1A
R o TRt 2 i e 4H AR REES /N DR BIL I AR
HAN 3~4 mm. KJFH 3~5 mm B PkiER, BT
S5 CHNTIRAAT 6 h, YT /5703, 4CLRAF . WSSV
B #4044 1 ) i 56 [l AD BIOTECH A BRZA 7 2

WSSV A T8 Sy S5 it FH 2 Al o B BREZE B 1R
AR IR, B ARFE T EK =R 22 53 B it K 7= i 5
T B 1 5 sh ) T AR H 41 (OIE) U B4 B E S % St &
AL, 2 PCR A5 WSSV S BHE: . B R 3k g 35
LBRIF IR , BT TR G AR R IR S50 F X IRkt
M, 80 CIRFEE H -

1.2 EHHE

1.2.1 WSSV §p 3% 4uik 9% 5= 5 HIE LI I IR
AT, KFSZIOXTIRE SR 1 . Xt RsE s, HEl 480 B
KN — I S BRI AYXTER, Rl A 3 QR s

21, 1 NXTHIRAL), 4 160 AT, Sye 414 B 0.2%
1 0.5% e Rl X RAZH P MR LRl AR, i

28 d. SEEGHANE], HELERR, KIEESHITE(28+2)C.
KAWL 3k, HEMEE 2 HRTEMAE ) 5%, 24 h
K 1R, oKt HFRFEKAER 1/3,

1.22 WSSV A L& % 55 e 28 d J , Xt
0.2% 54 . 0.5% T 4] AT BB X R EA T WSSV
N TR S8, B2 45 0 120 BXFER, 20 FIBEHL S A
4 NFRR, ARG 30 EXFER, it WSSV N TR YL
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SEHO G E AT HR R UYL R 0.07 g/. A
TIRGERT 12 h 58, WK H A 3ME-80 C -7 Y Xif W
Ko BERICFEXTEFSET G B, S5 i AEaR, fifi
qPCR J5 LA MW AEXT MR A P ) WSSV (Durand et al,
2002), 14 d JE&5 RN TGS, Geit 454X iR )
AR, 115 WSSV BE BT AT FLA 5 X B 0 A
T E P (relative percentage of survival, RPS), /&
YuStIG AN, SRR TEIE 1.2.1, £SCUOZH Aksn e
AH R Y e 2 f e} sk SE R AR R

123 MR R E ANTEGE 3d s, B
SCERZHACHL 3 R X R, U BEARA L% 2 0y, B F
WRTHEGR, R, HBE-80CUKM TR, 24
FH D0 22 G0 338 Bt 145 3 R 4 988 35k PR ik /K

1.2.4 TR o 92 Bl & A7 ) 52 TR R LA 55 59
HAFIERR AL 2L, i ASE B ) T 0.85% NaCl ¥,
IRA G 4L EE S 6000~8000 r/min 2)3% . SRJE N
A 9 fEFRTE 0.85% NaCl B, 1R2)A, 4C
2700 r/min &.0> 5 min, B E AT

K F R B8 AR W TR ST T B0Aa R &, 43

FERE B TR VE R RR BE(ACP) . Bl ME B IR BF (AKP) . 8
ALY AL B (SOD)IE 1 M b B W, ELRBRE
R UL BT . W A AL (PO)IE 1A 2 7% B
SCREQ001) WY IEHET, B ER . AR AR AR oI A
200 uL 4 0.1 mol/L pH 6.0 A8 FR P ER 2% th3g . 10 uL
A9 0.01 mol/L Y L-Z I (L-dopa) & 10 uL AF/FEAR [
W, TEIRTIES, 7F 490 nm P K FEEFE 2 min
PR . FEAR SR 25T, e e Aot
(B 0.001 & XH 14N F1EAA7(U/g prot).
1.2.5 AT MM 95 A B AA KR 2 fifi FH 3 %
SRS SE S E B PCR(RT-qPCR)Jy 50 5 7 i o5
PEFE R FE R K o PLAA I XoF BR G 938 5k PRI B4 4G 0 551 40
= H L3 1, ] QIAGEN RNeasy Mini Kit £ BUG #F
JIT JER B BE 8 B RN A, ] Nanodrop 2000¢ (Thermo, 3%
FEDME RNA B SO o R — 2 R ik
M& @), WA EHHABA MR cDNA, AT
-20°C#H.

®1 AMEMTEREERRAKERNASY

Tab.l Primers for detection of immune gene expression level in L. vannamei
N GIE By Bk 2]l B RS
Gene Primer name Primer sequence (5'~3") GenBank No.
Hsp70 Hsp70-F CCTCCAGGACTTCTTCAACG EF495128
Hsp70-R GGTCACGTCCAACAGCAAC
lectin lectin-F TCAGAACTGCCTTGCGATCAC DQ871245
lectin-R CACGCCATTTGCTCATCCA
p-GBP-HDL B-GBP-F ACGAGAACGGACAAGAAGTG AY?249858
B-GBP-R TTCAGCATAGAAGCCATCAGG
p-actin B-actin-F CCACGAGACCACCTACAAC AF300705
B-actin-R AGCGAGGGCAGTGATTTC

{#i i} TaKaRa 7~ &)Y TB Green Premix Ex Tag I
P mIA A&, PINB N (B-actiny WS, M5E
FES PR TR T 70 JLIN (Hsp70) . BEEE R IEH (lectin)
H1B-1,3-#i A 45 G 8 H AR H 2L K (B-GBP-HDL)1)
PRI, BAREAE kS AR & Ui .

PCR S SR 25 uL, £345 2xTB Green Premix
Ex Tag 11 12.5 uL, cDNA #5542 1 pL, L FiF5194%
1 uL (10 pmol/L), DEPC 4b3/K 9.5 pL, PCR S i
FF: 95°C, 30s; 95C 5s, 60°C 1min, 40 MEHF,
126 HFELIEL 5 XoF JHF M i o 98 i X 3 38
JK- [ RT-qPCR SLEG 450, R T 2744 etk A T
T, SR A SPSS 25.0 F 4 %F SLIR KdE E AT B N
77 2438 (one-way ANOVA), DA Duncan’s £ 5 H 4
IR AL BR ] Y S PR B, P<0.05 ER W,

2 H#HR

2.1 WSSV Bt N.40E 3 9R 8 BT BE BR e i B iE h

FH WSSV DI EHLIRGE 28 d I, KA
X, RS WSSV AYXT RN 45 5256 240 ML Xt
WREAT N TR JBYL 3 d J5, 454l Lk vee Xt iR i ke
PR e PE BTG 1 45 R B R, 0.2%F1 0.5% % 58 4
SOD i J1 ¥ .3 T X4 B4 (P<0.05), 0.2%7F11 0.5%
R 2R AR E (R 1A), 0.2% %4 PO % 11 3
=T 0.5% T 4l AN A2 (P<0.05), 0.5% B 4 5 %)
M Z R AR EE 1B). 0.2% T4 M 0.5% % %24
ACP Fl AKP i J1 3% i 21K T X B4 (P<0.05), 0.2%
BPEL N 0.5% R EAH 22 5 A W E (K 1C. Kl 1D),
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O 1
0.2% 5 BE 4
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0.5%GRREH  XTHEL
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WSSV B BT (A 77 X A TR i LA T Xk 0T T R G 5 % 0 1) 52 1)

Effects of WSSV IgY agent on the activity of immune enzymes in the hepatopancreas
of L. vannamei after WSSV infection

[ — 328 il A ) - B AR 3 22 57 1 38 (P<0.05) .

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

2.2 WSSV B FLAEXTER AT iR AR SRR B B RiE KT

2 WSSV I HiiR G 28 d, FHIS WSSV 1)
XU N TIRYY 3 d )5, 454 FLAN T3 X 0 JB i £
REFER R IR A E LS R WK, 0.2%F1 0.5% %54
Hsp70 FiK7K -2 3% 5 T X% B 41(P<0.05), H. 0.5%

GREH B E ST 0.2% %L (P<0.05)(E 2A). 0.5%
B M IR Jectin Fih /K FHBEE ST 0.2%%
JEL(P<0.05)(E 2B) . 0.2%F11 0.5% 3% 41 f-GBP-HDL
FIRK O R T X R 4H (P<0.05), H. 0.5% %584
W ECT 0.2% %41 (] 2C)(P<0.05).

0.2% Agent 0.5% Agent Control

21 % Group

24 % Group

0.2% Agent 0.5% Agent Control

~

] _ _ Q (5.
4% 14, a mngB ) . z Emc
R 121" L2 10t I . 3101 i
=B 10} c RS oEQ
Ze S5 08f Hﬂg%o.s—

‘% 0.8+ 2
22 = %ost g oep 2

g 0.6r S a 2
e 5 m?ﬁOA— %%3 04+
BE 02} &= o02r &% 02f
2 0 ®3 z &

3 1 1 1 0 L ! | — E 0 N
B 029l 0.5% Nl XRAL 0295 0.S%HBEd] ATRAL = B 029%FEl 0.5%beRedl R4l

0.2% Agent 0.5% Agent Control
#H 5| Group

K2 WSSV BEECHUAR R N TG 5 LA I3 X B IR At G 3 ik PR 3 10k K ~F- 1) 52 i
Fig.2 Effects of WSSV IgY agent on the expression of immune genes in the hepatopancreas
of L. vannamei after WSSV infection

] — B FAS ] = B3R 22 7 W 35 (P<0.05).

Different letters in the same immune gene mean significant difference (P<0.05).
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2.3 WSSV B NLGNEX R 77 iE %

I WSSV Bl BT 44 i 7] 1 e BHE R 28 d s,
S WSSV X R Ak X 45 52 56 21 L4 X6 MR i
P NTRRY, , BYL G5 2 K, X HRAd %R RIIF 4R K i
BT, FET-HN 15.73%; 1M 0.2% 5 28 41 % MR AUA
DEBETT, BTN 2.22%, 0.5% s X MR CAET
JRYLJSES T R, N IR X AR AL TS, I, 0.2%
H0.5% G2 4 X R 9 RFBET R 50908 32.22%F11
3.33%, ¥ B FALFXF B 2H (P<0.05) /B YL 5 AT 10 d,
0.2%F1 0.5% TR EF TG R EZR AR, HY
3R T BRAL(P<0.05), SRS 11—14 K, 0.2%
G PE A XM EREEAE T, T 0.5% 5 4 XA LA
FAET, DEEF, 0.5%RBEHFAEREEST 0.2% %
PE4H (P<0.05)(F 3),

110
1008—s $ I
90
80
70

60
50r

Survival rate/%

g3

— N
oS o O
S T T T

—— 0.2%5 4 0.2% IgY agent
—a— 0.5%5 4 0.5% IgY agent
—e— X} 4 Control

1 2 3 4 5 6 7 8 9 10 11 12 13 14
JEYLJ5 KB Days post infection/d

K3 WSSV MU GY 5 2 20 MLk i IR
PSSR

Fig.3 Survival rate of L. vannamei
after WSSV infection

WSSV $ MG i SR G R, 0.2%F1 0.5% 5 e 4
I3 B RINA 0.2%F1 0.5% WSSV B i
PRSI AR, X IR A R SRR

Before and during WSSV infection, the 0.2% and 0.5% IgY

agent groups were fed diet containing 0.2% and 0.5% WSSV
IgY agent, respectively. The control group was fed basic diet.

N TR ST 45 i (RBEJG 2 14 K), 0.2%F01
0.5% T 32 2 X R A A7 136 2843031 R 48.89% i1 87.78%,
Y 2w TR R (FEIE %58 0)(P<0.05), H 0.5%%
PEHA R EET 02% %A 4 (P<0.05), I 0.2%7F
0.5% WSSV BB HT A il 51 %5 LA 1 X 0 1) A1 X 6 28
{31353 51k 48.89%F 87.78%., FET-XTHF WSSV
qPCR iz Fexy Som pHdE . WAk, WSSV BRiEHiik
il 7R BE S AE — R I O s 1 D A, 3R X AR ()
KRR ABET I E], B2 FAETG R, 5 o FLAN i
X HF4T WSSV YL ) fig

31 $rRUENEHIEIT S WSSV Xt ER ) AR AR %
KBRS SR

TR G R G DVAERE SN £, RGN
G RV S5 o A M G 75 (0 i i 400 B 1) 7 s |
A S S5 T B, T ARV fe 92 U] 455 B A il D
RY . BHEZRMBEE | B E /=4 — & 5050
T KPR RE £ IKIIE il (Bachere et al, 2004; Vazquez
et al,2009), ACP, AKP. SOD., PO &% #F {4 Py B %
R PEN T, HAEHPT WSSV (Rt i rp B %
YEFI(F5 &%, 2009; Kumaran et al, 2018), [RFENES:
(2017 FHE I h RE 2 F W FLANIEXTHE, FEH WSSV
W#E, 0—96 h NXTIRAY AKP F1 ACP % /1 5% F T+
Ja FRERER AR R R, M WSSV W 3d
Ja, 0.2%F1 0.5% 54X R ACP Al AKP 1% 713
WEEMCT XYL, 5 FaRasT 45 A — 20 HENHZ B
ZlREE WSSV BYL S XU R HEA G F AR M AT
BT A O T EAE(2009) 5T F IR WSSV R B4t
WG . A WSSV B Hif PLYA XTI I 355 i) H 228 i
WA, G5, WSSV BRI AT $E 5 FLAN I X R
M%) PO #1 SOD 3% 11, Wias % R 5t WSSV fi g
A FIRBESE B> WSSV TR S PN X SR G0 2 Tl 1%
B, A A 5 Xof R A O BE PR R 3k K T 1 AR
fbo ARBFME T WSSV IH 5 e FLAN I X} HR )
GagZE JTEHE , IR A B R S O S AT PR X
BT WSSV IR GL (1) G e (R HLHI 2 1L T 2% . Rajesh
Kumar %(2008)1@% DNA ﬁﬁ%ﬁﬁf%XﬂﬂF(}’enaeus
monodon), HPEHNTEF) PO FI SOD 1% /1 W& T,
YRGS, SPE LT IR AE 16 26 ) 25 0 X B, 4 5k
S g N F e S 54KPT WSSV, ARBF5T &k B,
0.2%F1 0.5%F ZE 411 SOD 1% F7 4 i 2% 5 X FR 41
0.2% %32 PO 15 J1 i 255 T 0.5% G 2 FN HEZH
XK WSSV OIS RS T LR X ER Bt
AALBI ARG, $Em T HLAE WS BRI AR 1 8
71, MG T ER A B R RE T

3.2 #RMEINEFAIT R WSSV I EREIATER AR 2
BEERIEKTEREN

PR 70 78 H 528l R AR i F N KT
JER AR IR YL vh % ¥ 4 B4R H (Pockley et al, 2008),
Hsp70 k7K N it 52 58 7 5 15 AH OC (TR 21 0% 4%,
2009). EFIHAFQ2016)WF 3R, LEAK A s i A
ZEAUAT B (Bacillus cereus) PC46 1] 3 &5 NN F X HR 47
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WSSV RYLEE Ty, i BRI N Hsp70 RKILHTE
WSSV B L5 5 3 Mg, 5 s e, &
W7, 0.2%F1 0.5% %4 HspT0 Fik/KFH %
TR, FE WSSV BPETR BE B R BT
WSSV FIBE 7 . BESE 2 70 X R0 20 B A 2 e
T & ¥ VR R, v VR S R BT 0 5 R 40 TR JER e 1Y)
TETEAE WIARE W (Liu ef al, 2007), Ma Z5(2007)0F5% &
B, LA IR WSSV 5, FFIER T Y lectin 36
KA F X AU BcwI g 2 h TR, 4 h 573
H K. AR, 0.5% 554 lectin 335 7K F-
ETRIRA, HERARRE; 0.2% %A lectin Fik
TV B AR T X IR . HED WSSV BB HTAA AT DL
W lectin WFRIBIKT, JLEARET B A T iF— 25 b
5o B-1,3-9 RMELE A B -l B 70 T AU fb il
REMEELS bR S EEAEA, 2 sy
BRI — A EH AR R F o AP IE 25 R R, WSSV
WG, 0.2%H1 0.5% %54 f-GBP-HDL F:[H i A %)
TR KR B EMRT X IE4L, 5 ACP Il AKP 1% /1 &
AR AR LR S, S MY TS, X Se G s
P FAE BT R RN 28 2R e B By R ¥R, TR
JETHAET T R, B4 HE— 25 5T 1R WSSV BR T
(AR JE KR G2 R 7 (8 s A28 A T AIESE .

33 HRMMEHEX LRI WSSV B/
RIPRLR

W, TR 0.05%~1% WSSV Bl i 4 {3 ]
IR R AP WSSV IR UL EE J1 (Lu et al, 2009; Fu
et al, 2010; FE5F, 2009), AWFRER BN, W
0.2%7F1 0.5% WSSV BF BT AR 77 X5 FLAA % iR 447
WERRER, HAX R R 05 48.89%
1 87.78%, 0.5%%s N BRI RO 4T, BLAh, A
o B, (I WSSV BRI B H AR G Rs FLANEXT IR,
WREAE— E R U3 I B 2R A AE Y R R R AR , FEIR
GRE XU A A s FNBE T I H], M R R, X5
F5EAE(2009) T 7T 45 AR, . HE IR B PR HA
SCEHURAILE], — 7 T AT LSRR R G, A
b R S 95 )5 O VR (Gadde e al, 2015); %5 —J7 i ]
DI AR fe e e R 40, B omALIR P e o
(Zhen et al, 2008), HILAT UL, FESFHEDEHUAR AT
SCH T S0 0k Bl G, AR e 4 i T LA R OR
97 o

2E FRTR,, ABFIERIE T 1 IR S o0 B iAo}
WSSV Y5 XTI Y 4 FhOoremis I fn 3 Ff
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Protective Effects of Oral Specific Egg Yolk Immunoglobulins (1gY)
against White Spot Syndrome Virus (WSSV) Infection in
Pacific White Shrimp (Litopenaeus vannamei)

WANG Renbao', WANG Yiting'?, ZHANG Huifen'?, SONG Xiaoling',
WAN Xiaoyuan', XIE Guosi', SHI Chengyin'®

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, 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, Qingdao, Shandong 266071, China;
2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China;
3. College of Fisheries and Life Science, Dalian Ocean University, Dalian, Liaoning 116023, China)

Abstract The aim of this study was to explore the immunoprotective mechanism and protective
effects of oral specific egg yolk immunoglobulin (IgY) against white spot syndrome virus (WSSV)
infection in Pacific white shrimp (Lifopenaeus vannamei). Different doses of WSSV IgY agent (0, 0.2%,
and 0.5%) were added to shrimp feeds and administered to juvenile L. vannamei for 28 days. The survival
rate of juveniles was measured within 14 days of artificial infection with WSSV. The activity of immune
enzymes and the relative expression levels of immune genes in shrimp hepatopancreas were measured
after 3 days of WSSV infection. The results showed that compared with the control group without IgY, the
0.2% IgY agent group showed significantly higher enzyme activity by superoxide dismutase (SOD) and
phenoloxidase (PO), and significantly lower enzyme activity by acid phosphatase (ACP) and alkaline
phosphatase (AKP). The relative expression level of heat shock protein 70 gene (Hsp70) also significantly
increased, while the relative expression levels of lectin gene (lectin) and pB-1,3-glucan binding
protein-lipoprotein gene (-GBP-HDL) significantly decreased in the 0.2% IgY agent group. SOD activity
significantly increased while PO activity did not change significantly, while ACP and AKP activities
decreased in the 0.5% IgY agent group. The relative expression level of Hsp70 also significantly increased,
and the relative expression level of lectin did not significantly change, while the relative expression level
of f-GBP-HDL significantly decreased in the 0.5% IgY agent group. The artificial infection results
showed that after 14 days of WSSV infection, the survival rates of shrimp in the 0.2% and 0.5% IgY agent
groups, and the control group were 48.89%, 87.78%, and 0, respectively. The survival rate of shrimp in
the 0.2% and 0.5% IgY agent groups was significantly higher than that in the control group, and the
survival rate of shrimp in the 0.5% IgY agent group was also significantly higher than that in the 0.2 %
IgY agent group. Specific IgY agents can change the course of a disease, delay disease onset and death of
immune shrimp, and significantly improve the survival rate of shrimp over a certain period. The results
showed that oral specific IgY agents could affect the activity of immune enzymes and the expression level
of immune genes in the hepatopancreas of L. vannamei, significantly improving their ability to resist
WSSV infection. This study provides a basis for the application of IgY agents in the prevention and
control of WSSV infection, and also provides a reference for research on the anti-WSSV infection
mechanism of IgY agents.

Key words Immunoglobulin of yolk (IgY); Litopenaeus vannamei; White spot syndrome virus (WSSV);
Immune enzyme activity; Immune gene expression; Disease resistance
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