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AL 1 oK IR 15 Yy, A5 K AR Sh i Rk ™ i
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N HUAR FR M 2 PE AR U G, RS ERIT, B
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JUIREE . M2 . AR A | SR A P R A
RS PR AL BREPUART T T
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T B B R YA TC R 1, BELUB HO) 20 i sl 2H 21
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AR T 0 5 A 4 R0 I T L T A R R
REJ1; @ PHMrEE R SAiM Rz R4, X4
AR ORAPE RS 20 SRR LS, DT
IRBERE G KT (Escherichia coli) . 45 (7]
HER T (Staphylococcus aureus) . )% 1L PE 9K
W B P T (Pseudomonas aeruginosa). A% A%
FF & (Fusobacterium nucleatum) B4, HEFFH
AR,

AR S 55 38 2o ) A5 I A LR L 3 P I R
VPRSI =M IIG e, SRR, RKAR
IR S O B A o I SR R T P R G L Uk
(sodium dodecyl sulphate-polyacrylamide gel electro-
phoresis, SDS-PAGE), £ H Jii 6253 E 5256 (West-
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ern blot) 71 i 15 4 35 W Bt 52 55 (enzyme linked im-
munosorbent assay, ELISA) Rl frikali i | 4 54k
LA o FESPSEER T, FH S RO R
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B K BT 5 e ) R, (i 7K 7 R BRI 1) £ e mT
ek

1 MRS
1.1 K
AtE LBy M 4k G (GDMCC

NO. 1.781). ¥R (GDMCC NO. 1.451) g F )™
A AR PG, RV R Sk | A
S A fRFEIE e A B )M TSR,
SEHIH IR 147 d, FREETE 2 G, ARG 2L
SPAFEATAN IR ARBFIEARAR T E AR TR B
S sh ) R A B B e, SEURad R
HERAE N D™ A ST i Aol T/ 2% Be sh i {40
Fl FHZE 51 AR B

= Z3K A RN B REeA
5. BBk A BioFroxx 2\ Hl; BREREIA H I
M2 vE MR A AR R A BR A | SAkahe A
ML TMB BRI A RgE = K AEY
FARAMRAT; ELISA WP . NC K, % iy
5L R-250, Tween-20 1 F Jb 5t R E R A R
INFEl RPUXG IgY-HRP W H Abcam ARl .
T REEE Y . Bilg B I A Oxoid 2~ w5 2216E ¥
IR IR B FH BB AYEARGRA T ECL
fl2 ROt R R & B 2B AR (1
) A G RRA W s 5 F it . SDS-PAGE
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B4 S e BEC L 2 100 Lh ) (fAR RRLE ) 43 O B2 A T
2216E H1 LB W5 8Lrh, 4391T 30 °C #1137 °C,
160 r/min 4% % 55 3% 12 h, 4 °C, 5 000 r/min & .0>
10 min, WCEEBEIA, BRI BERRERZE MW (PBS,
pH 7.4) Peik 3 W, MBI . FEBR T ImA
LR FE R 0.4% MHIE, =IRIRG 7 24 h K
PR, B 100 pL J 35 B B 8 R U AR T 44 B 77 3
o DU 240 TR ) R TG RO . TRAR ] PBS BRI 41K,
BRI 3 FhE RS A B PBS HESE, R
RAELL 11 VI BIR ST, IR & 0 &
W e R 3x10° CFU/mL, K 3% 19 4E [N
7 BT RN R A i SRR BT R, BT 4 °C vKAE
M.

1.3 ®REEX

B 50 H e BRE U 22 48 52 85 XY (Hy-Line Brown
laying hens) BENL/ R SZBGZHFIXT BRAL, 4540 25 H,
G PEAT 1 R IER G BE T 3 UNSR g, IR T
PERUINSER ST, FH ORI 3 AR PR 530 5
A1 1 9 IR S8 AR A i [N 58 Ak 7 540 24k
TR PEEN XA M L AT A X,
FOY T mL/A, IRy, RN 15
mL/H, BRKGEERIFE 10 do X 41 PBS 535
IR 5E AL R 36 [ROR 58 A R 5o 304k, e s
JF R G e ) [B] [ SE S0 40 o 1 Ok i s i R R H T
IR NS T, 4 °C vKFEPRAF & o

14 SEAELIREGE

F ARSI K e TR, B 75% S BE
B EST, W IR A B A B O, SRS AEDN
B 7R B B0 O K, 01
mol/L HC1 ## % pH ¥ J& )y 5.0, 155 T 4 °C UK
Fh#EE 12h, 4°C, 12000 t/min, #.L» 25 min,
FULVE, LIS 0.45 A1 0.22 pm %3k & 4%
T IR BRI, RV B A O BB B K R A oy
water-soluble fraction, WSF), T /5 2eds 500 2%
BURZLH I E

i) WSF 1 G20 i A G PR 46 5 T 28 Wk Oy
55%, OB AE 4°CHE 12 h, 4 °C,
12 000 r/min, &5.0> 20 min, UL¥EH PBS #i B2 )5
TRER, PRI BRRR B A W B AU B R 33%, o4
PS5 4 °C #-8 2 h, 4°C, 12000 t/min, 7§
> 20 min, PUIEA PBS B, 554EF M0 M BT
&, =20 °C 14#4%.
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15 BREITIAKNBINE

ZREA SCERDY, DA ZE RO . S
FEs IR AP, 430 ELISA A48 i 14
BLYRFE R 1x10° CFU/mL, 5 5Pk O B4
— P, AR Y 4 2R OP PR Y WSF 4 4%
1:100. 1:200. 1:400., 1:800, 1:1600.
1:3200, 1:6400, 1:12 800, 1:25 600 7l
151200 B RERGRE (AL, LAAH I B A5 40
e S B BB Y WSF BN R, 25 (ZHAN
M WSF. DL HRP FRiC I Rbiiy gy 160 — 41,
SR A3 ELISA 5300 5 45 524 O 3 B4R Hh o e 4
IO . Vo N P 5 @I Ik 9K o ) B AR R
P/N=(FEIFE i -25 70 BE /(B P X6 HE =2 1 % ) =
2.1 0F, RIHOPEEHUA IR, X R E & 4 f ok
T B HOR R S O B TR R 85 o
1.6 SDS-PAGE & MBRE AL

B KM BE-ER AT VL A M RE S N i ik S
5 x SDS-PAGE # [ L FE 22 w4 FRAR B L 4 ¢ 1
FI IR S), ik 10 min i HAETE, F0R 12%
SDS-PAGE & B 1255 vt B i) L2 AR 2L,
BiJ5 54T SDS-PAG, HLIK4E oG 43 BB,
% Ol R-250 ey =Y 2 h, BERE T
KB, BER R R G R
1.7 Western blot 3SR R4 T 714

3 AT Ak FCOR G . 5 3 oI A1 R It 1 5K
A5 0 S T B B A RN AR R S P O B R = R
B2h, FEMEIEEL, #id 10% i A SDS-
PAGE ik, Hiyk 3R [W“SDS-PAGE £ il U #5 Hit
fRalifE”, BE LR AR NC L L, B
B 2 he PEIR S G5 HRP bRid RS
IgY(1 : 5000 F B%) EMRIFHE 1 he VR Sk, fili
FH ECL fb 22 % B AU ROt i, BEAE AL
B RGHIE

1.8 IR

W A R M O B R B AR R R 1 O B P
(1) WSF 207 FIE v i 4s, B vk 4s 8 i &
WeFE R 16 mg/mL, W4 0.45 pm £ X P8
UE, UEVH B 2216 Al LB AR FR A E IR
A1 BHRATE BIAR 0.22 pum &1 38 45 2 08 Bk
BRI o 43 S o 0 I ) o A QIR L T e
AR R 25 0P IR A 28 9 2 98 % Oy 1x10° CFU/mL,
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37 °CH%HE 2 ho 4 000 r/min B5.0> 10 min, # &
PBS ViU 3k, BOUEEDIIE ., WIARTTTEMRK IR A
2.5% % T EEE R EREE 2h, SRk, T
FE L W4, RS R R
1.9 HRIERN

W I ey 2 EC IR | 37 s TR R ) 3 i
I B 43 0l PBS I B B B TR AR E O 1x10°
CFU/mL, 48U 750 uL (B EW, 435 Ak
T & A R SO ST R s AR RR S M DR B LA (16
mg/mL) i WSF 24143, [a] B35 B & B e P ik i
PBS NZs FAXTHR, 37 °CH¥F 2 ho 5000 r/min, 2
L 10 min, WCHERRDIRE, H PBS ¥R 3k,
A Fite #5718 B H 504 1gG (1 : 200 i B) 400 pL,
37 °CHEEHFE 2 h, PBS YEK 4 K5, EEIUE,
W HX 10 pL 3BV T2, mp A e, ff
FHZENG 0 U A A 5 M B0 B LR S PR M 25 A
THL

1.10  {RIMINESEIE

W2 A7 e S M O R B AR R R 1 O B PR
() WSF 4145, /il gk 4 s Bk vk s, HE
it A G BT R B BB AR B B R B, 43 ]
2. 4. 8F1 16 mg/mL, PAA & 0P LK K
2216E Il LB WA F= 3 025 XTI . Bir i )
WYGHE T 0.45 F100.22 pm £F X pE gL BE MR R . 4
S0 BSOGT 507 K S0 1 A 4 EC I | 3 9 o
MPEIRE, F PBS HEEAWKE N 1x10" CFU/mL,
V5 TS AN )R B 1 S R O BB AR . AR
YR EE PR PBS # JRIRBIEL 12 1 R IR S,
W A TGN TRT L 5 o I BRT R O B PR R IR B TR
R M 5 o PR IR AW, il E T
30 °C F1 37 °C¥E IR h ¥R & 15 9%, HEFR 2 /A B
150 puL M %E ODgyg o WOGEE, FE MR M2

111 BEESR

BAE LB {E 45 HE 2 (mean + SD) £,
AEPREE 3K, (11 SPSS 26.0 {4 S2 36 KR
PEATRA R R 2293 H7 o

2 4R

2.1 ELISA #&U4FS M IIRMAEN T IEE

il ELISA A5 S5 i 455 i BR o o 9 4 S
IR HUARL B S, RN, WIR GRS
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PO B NE T, Bl e e 5 1 A T
55 2 YRN8 S B Je BN T 4R B T o e A
FRHRER (151 1-a) . ¥ BEIICER (151 1-b) IR L PR
(&1 1-0) VR MLty = I5CHE S 1 O B H AR5 23
BAERIRAGPE S (1056 6 JH A2 7 JRl ik B (1

55 000
44 000
£ 5 33000
® £
% F 22000
11 000
0 /
01234567891011121314
RSP I 1) S5 8
weeks after the first immunization
(@)
55 000
44 000
£ 5 33000
KBS
% B 22 000
11 000
0
012345672891011121314
RS 1) SR
weeks after the first immunization
(b)
55 000
44 000
E 5 33000
7 b 22000
11 000
0
012345672891011121314
R GPE I 1) SR
weeks after the first immunization
(©

E1 #HRUINERREENEHEEE
AT S oy B R IRAIIR Je AN 3 YO IR S, BRI R 10 d.
(a) WL IRINER : (b) WEHEINEE: () BIVAMAEINE: TR .

Fig.1 Trend chart of specific IgY titer change

The four red arrows indicate the initial immunization and three booster
immunizations, each separated by 10 days. (a) V. harveyi; (b) V.

alginolyticus; (c) V. parahemolyticus; the same below.
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51200), FpLemtal2y s, BEJE P 4G W TR
FR A PR R I 25 L, R s S & (1
51200) oy B SR HRBR B Hi A, T RS MH G
25

2.2 SDS-PAGE #MBRE ik fE

T A AN [ A B A Ak G B 8 B AR A i R
SDS-PAGE #EfcLUk , Z5 R Won, Pk EA
WSk EERE (68 ku) FIH 455255 (25 ku), RfE 73 #5400
PEAC BRI HEAT ,  OFE PR B B AR ) B AR
BWASAHEW, BER LA 2490 (29 38 ku) BT
A (K 2).

ka M 1 2 3

180
130

100
70

15 *

B2 SIEHATE DB R SDS-PAGE E
M. AT LKA, 2. 38— ka3, 38 T,
Fig.2 SDS-PAGE plots of different isolation and
purification stages of IgY

M. protein molecular weight standard; 1. water soluble fractions; 2. first

salting out; 3. second salting out.

M. protein molecular weight standard; 1. specific IgY; 2. non-specific IgY.
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(b)
B3 SEENESHFE
M. AT EARE 1R R TR, 2. ARk Rk I s i
Fig.3 Western blot analysis diagram
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Sa i I NTTR 2 L e R NGk S P TR TA
AR S 1 B S B AR AN RE A A e S MRS
M #5826 AN RERR B, 1 B AR S P B0
BT PR BA 71

24 HFRUINERRENEFLSHRNE

T L ORI IR S M T BT
X B AL N, SR8, AR5k O 2
DU B AR IE A0, S5 e ke, ]
RAYBEMEESE (KR 1) MIILZ T, FR5rEon e
POAAL PR B A AR B R e —iS ,  BfAR THLE
BEAICH, MY, RRANBERGRT, 40
Qe VR BIRER . ARRWT, RS R IR BT
Ak PR B TR A 200 R S T 45 R 32 B W) A AR
20 1 0 B PR BN, RIS A
AN BRI, k5 ARSI B0 BT A A B2 A
PRI LB W X LE

25 GERAHEBURFEFEINRMES R
Bl T

TRIETOCINEE S, ARRe LI S LR A BT
JEREE G, BARNBZOLES, WUAER R
IR BL LRI Z (B = 26 F0 ), BB AR &
(IR Iy AEA T IR B PR 2 O IR, R
WMEABNTOLAE S, YW FITC ARICHRITE 1gG
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g o
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specific IgY
B 1

S{{B100 3065 10 2rirh x4D.0K SE(L) 1 7
non-specific IgY

Fr R M N EI A R AR R R L TS S A B B

1~2. Wk G s 3~4. IRTEINE; 5~6. BIVAMAEINE « FRRAREK 1 um (BOKAE %L 40 000 x)o

Plate |

Effect of specific IgY on the morphological structure of bacterial cells

1-2. V. harveyi; 3-4.V. alginolyticus; 5-6. V. parahemolyticus. Scale represents 1 pm (magnification 40 000x).

YR Z A LN . =B v oy i ik
S SEURE RN E S, WIRRELE R, "0
LR REIICAFS, R F IR B hTiAnT DL 541
JEUR A SRS A, T FITC FRic B Sbing 1gG
AT A —25 SRR hUIARZE A, T Bl o,

2.6 HRMINERRENBUREEIMIERR

TEWAIEFRELAET , WSS I S 1 O B
TUAXTBOR R B TEACR . TEREFRAORT 4 h, M4k
TCHRER (151 4-a) ¥ BEINER (151 4-b) 55 R L PEDICER
(K 4-c) HBRESEPEIR B HLIR . ARSR S PR B0 BT IR
Nz X R, AR B PR A OR A2 B I A A
Wi ISR HERS , 85 9R 6 hm, He Sk IR dE ik
Ak R A B0 B A R ETT IR B R R . 7EMRE
1~8 mg/mL, [l 4 55 1 I 240 1A ok JBE A9 6
AN RCR S 5, R W S 1 B0 BT M X B
T T AR AR HAT BB A AR A, LS B
A AR SRR I B PR P R BUR AR K
NS X R AR — 2, R AR Ry Sk O B
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B X5 JE T VA D S T S R
3 i

S LE 7 H AR 2R B O B 2L
T YA R 2540 007 A, X SETR 25 1 al L7E 3]
PIRARNEERS , X NS TSP i 4 FREF B H i
7 B R i X AR R AT 245 1 22
TiE$ 24 T A S T, e 2 T R e Y 3 e o
T E PR R B Z BBk, NI, BY)% 2T &
— B AP AR AN, LARIX H fi ™ 5 A0 B
i 25V (R B S A B AT R SR R
TR . RS . JCW R RERIE I RO, AT
A RHIB T B RN B AR R R
RO NE RO B R SR Ly, e — Rl AR 1 S e Bk
HH, MAGEE BN, 802
WHRZ R HAl, 7EXTIEGUARITIEH
1) oA R B SR 1 S B A 1 R A A B e
L VAR X R AR B, XA RE A
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specific IgY

ElhR 1

non-specific IgY

RRERABRUARFRUNERESHREANESER

blank control

1~3. W YE FCINEE s 4~6. VTN 7~9. BV ML IR o bR R ARER 50 pm (K A5 ECA 200x).

Plate I[

The binding of specific IgY to pathogenic bacteria observed by immunofluorescence electron microscopy

1-3. V. harveyi; 4-6. V. alginolyticus; 7-9. V. parahemolyticus. 1 cm on the scale represents 50 um (magnification 200x).

PR AT o BE AR RS S, T A 2 0] H A 40 7 A=
PR . AN, BREHTAOR — RSl R
BIViH Ao 3 ) R A TSR AR S e O, T A 2 1
IS S E B R R G AR TR . I,
HET Eoh s, Peah e Kol e B8 e
JEE SR BN R BN o R B B E H B0A
SR 224y, AHHN TS SR 5 255 I8 W] REAF
TERI RS, an s I 85 My i i) AL 8 o Ol 1 AR
FHOXUBS: , BB B0 AR 14 A 7 o R A A A
JOFN SRR, LU R Y 2 et A S
Yo ian, wTRRALCR J5ik . OO E W
JEAR (SPF) HYBERS ,  LABA PR-BE XS AN 32 0 S A 14 %
Qe QTR R, SOOSREAERORES, &
WA R A . OXEFRIREL | POKFIE Yt
FrE W EE , DAA K IR v i) BEAF 7R 0 I A
Yro @TEARBOMLEAL P PR p it e b, RECH
RO JEUA L BRI, AR DR BTA B0 2l B2 4
P, ©ilid U IGTH R R 0 B HT IR AT AL B, 3E
— AR KT REATAE I AR o 3k 2L 48 ] LA 2L
b AR DI B BT AR A 7 o i i AR B A e A% 4 1)
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DRV, DT e BT S8 A 114 22 4 PR A R

9o T ATI SR A ) 20 7K 7 35 A B K J 1)
I, T, FREK IR G A £k 200 £
oo 35 A 7 DR B K, G R DL TR AT BTl
PRI, AR MR 1 R R R e, A
SR 57.63%, BRFEH S RRARETESE, H
RIRFL) R 11.02%", IR HUIARAE AR I 58 i
F B T B T MR YT, SR A
KBRS FK P i R AR A S5 T
T KA S ARG S 1 ZRE R A 2, AR
20 AP 55 1) 2 K3 S Fh 2 P AN TR T TR R
FrnIRRR . B, SRl A SRy S O PR
A RETC LA B B BRI ROR o A LB — B B B
Puik, BRSO EBUARA IR RE . O
e, AT DA BRI 45 G 2 RN R AR, 4
PR AT LR, TR T IR A R Bl R i
PR I AT S B e o TS QU R R B,
IR S R BT AR AT LA Us A Bl I B R R B
— KA AR AT DA A 2 o DR 11 G 28 R B
WD N . QBRIREA, =R B TR n]
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r ——specific IgY (1 mg/mL)
| ——specific IgY (2 mg/mL)
==specific IgY (4 mg/mL)
~—specific IgY (8 mg/mL) "
| —=non-specific IgY (8 mg/mL)
——blank control (0 mg/mL)

ODy,, {ﬁ

0Dy, value
COOOoOooOoooOm— =
O—=NWAUANINOO—N

— s 1 L N L 1
0 2 4 6 8 10 12 14
S E ] /h
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Preparation of anti- Vibrio harveyi, V. alginolyticus, and V. parahaemolyticus
triple egg yolk antibody and evaluation of its effect in vitro

ZHANG Linpeng, YANG Shiyi, BAI Yanhan, LIU Lihan,
TAO Junjie, LINLi’, QIN Zhendong"

(Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center, Guangzhou Key
Laboratory of Aquatic Animal Diseases and Waterfowl Breeding, College of Animal Sciences and Technology,
Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: To study the bacteriostatic effect of triple yolk antibody (IgY) against Vibrio harveyi, V. alginolyticus
and V. parahaemolyticus in vitro, the triple inactivated vaccine of V. harveyi, V. alginolyticus and V. parahaemo-
Iyticus was prepared and the laying hens were immunized. The eggs were collected for the preparation of IgY and
their titer, purity and specificity were determined. By immunofluorescence, scanning electron microscopy and in
vitro antibacterial experiments, the in vitro antibacterial effect of the prepared triple IgY on three species of Vibrio
was preliminarily investigated. The results showed that the ELISA detected a titer of up to 1 : 51 200 for the IgY,
which it maintained for 5 weeks; SDS-PAGE analysis of the isolated and purified IgY showed that the protein
impurity bands in the IgY were gradually reduced, and the purity increased with purification. Immunofluorescence
and immunoblotting experiments demonstrated high specificity of binding of the specific IgY to the antigen. Fur-
ther observation by scanning electron microscopy showed that, compared to Vibrio treated with non-specific IgY,
those treated with specific IgY adhered to each other, the surface of the bacterial cells appeared rough, and the cell
wall was damaged. In vitro bacterial inhibition assays showed that the specific IgY significantly inhibited Vibrio in
a dose-dependent manner. In summary, the triple IgY prepared in this study was able to specifically bind to V. har-
veyi, V. alginolyticus and V. parahaemolyticus, and it was found through in vitro experiments that the IgY could
play an inhibitory role by destroying the integrity of the bacterial cells through the agglutination and adhesion.
Key words: aquaculture; Vibrio harveyi; Vibrio alginolyticus; Vibrio parahaemolyticus; egg yolk antibodiy; bac-
teriostasis
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