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WE: AR EERAEEE (Av) 5 F 4 FS12001 F] &0z w £ & %R, ¥ Av 8 &%
FS12001 #| & &% KEZ W ISATO3A-K E R YAtk fi-RyE 5, BEAR 4 E ST
R4, [ HHiZ ISAT63A 7| ¥ 7| & 0.65% NaCl 1 H xf 4. THEF 1. 3. 5. 7
F0 14 d 2 LB 5% % £ B PCR (qQRT-PCR) 4 Il B liF 41 48 1 IgM. IL-18 B LZM th 3 B % 3k & ;
T4EFE T 14, 21, 28, 2 48 d R # ik K i o & fyg, # 0 IgM kAT, ol =
SOD fun LZM BgvE £, THZ28d EA2 AV EERD A AFELE AL R E, EEUWEIL
FT7d, WEEEFEANEARPE. FRETF, ERERABBELAR Y IgM. IL-15 K LZM
WARKZAES THAMRA, HISATOA-RER B AMBER-KERE AN KL ELRE ST
Hf A I A R A AR R AR AR B F B T 0.65% NaCl xf f 41 f 4 7
S L. A R B LZM S 28 d A, O ISA763A9<féréﬁéﬂ&
MR- KGR 4 SOD FE MM A TdRE. B AVCAOT B &5, EHREH. KiERY
ISAT63A-K 7 # v 41 Fn 4 Ji - K 7 /2 ¥ 41y RPS 43 5 63%. 56%. 100% F1 56%; “E%WK
YCI170511 %k % J5, bA Lk 4 A% 9% 41 RPS 45l H 59%. 55%. 93% Fu 12%. # % & ¥, H
5 &tk FS12001 | 9% v, V4T %% 5 5 R 80 5 2 7 6 u g B o IgM. IL-158 B LZM th 3
Wik, #EMBEHRAEAKT, % SOD fn LZM B & 4, 58 L4450 Av BRL B 7.
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W, IRERZEH, A, NERERR AL
PR P UL IILAE o X P i ) T XL B R P9 AT
FEIR B (035 I sl 21 (B 7 p O IR K ™), 45 0 25 97 0
b S E R 2 TR

PE ¥ B HAT B K7 R AR L D SR B
W 2Bk I S bR B R P AE ROk
PR G | AR 25 UG A 2 A 5 TRl AR
BE 2020 45, BEAEMIT 20 Fh T ILFRFE MR
S AR AE R, X EERE T REALET X 20 AP
BRI 6 Bl BE B PR AL S e (Rt AT,
WoEl . EE . EA . w2 ESE K, #A
PEW AL =, . M2, b
iR S, TR BB
A 2021 4, A 9 AR AT b [ 20E
P, BRI (4. hydrophila) WILAE K36 7%
B [(2001) - 2455EF 06 5 | J&ME— 4 X% ok fa
S0 A 1 DO ISR 1 T AR T o (B R A
Pl Z HMTE R 2%, 3t A g /K PR T I i
T RE T BN A AR KA SR BR A . AT 2 A A
& IR K o 20 A 1 T I 110 95 D o 24 v 4 RS0 PR

MITR (A. veronii, Av) 5 HE, HKRNEKSH
MOTE, JIF HAR G B e am AE 72D, mR T IF BT I
FTH AR BETT ST o

ARSI 2 AN BARAER Av TR FS12001, K55
TR, B RIAFEEEDURM:, BIES
o PR A — 5 () G PR R AR S A
DAIPE FS12001 il #8175 928 1 FH TG BE BT (IR IR TR
IRy, S G e e S B AR, A DU G g2
FHOGHE P Rkt . MV HURKSE, MR I3 SOD
I LZM [, F Av SR SR ICRE FF T AR X
PEPRIR, LTI R, BEEE
Av BERTIFSE, A A BRI IR P2 Vi T & B4 5 S

1 MRS TE

1.1 Etk

Av H Bk FS12001, AVCAO07 F1 YC170511
Hh [ K = BRI ST BEER VLK P20 58 BT K P2 3
GREMFIE 40 B . S PR . ASHIE 9 3 0 T
MG B L 1,

®1 FAATRAZWEKER

Tab.1 A. veronii strains in this study

Ll BIR 53 B (] Sy EHhIX (ES

species strain isolated time isolated area host
Y R FS12001 2016.12 IR A
A. veronii Guangdong Ctenopharyngodon idella
YRR AVCA07 2013.09 BN i)
A. veronii Guizhou C. auratus
SRS R YC170511 2017.05 L5 i)
A. veronii Jiangsu C. auratus

1.2 FERF

O3 B R 3L (BHD) W H T AR AL
YRl F A BR 2 7] 5 Hifair 11 1st Stand cDNA Syn-
thesis SuperMix for qPCR . Hieff qPCR SYBR Green
Master Mix ] H £ 4 ¥ T.7 (KiE) A R A # ;
HRP Fric i 405 1gG B4t 4 35 [H Jackson 2\ ]
PR, BT IgM 24T BT AL A Y HOR A TR
oAl A B A L (T-SOD) M 5 125
A (WST-1 1:)(A001-3-2) F195 T i (LZM) I3 &
(bE i )(A050-1-1) 240 F 1 5t 2 A= ) TR WF Y
B 5% 48 i BENEF- A 3 3 i HoR A R 53
AT HAGR i 1 Bl ™ b gk

1.3 i
B R 8 (Carassius auratus gibelio) | 14 &

https://www.china-fishery.cn

(10+2) g, &K (8.5£0.5) ecm ] . Bt I 4 (Danio
rerio) [ KT (0.6£ 0. 1) g, &K (4+1)em ] B3k H
Hh [ K PR R A ST B BR VT K P2 R i K 7 R o
Mo SEESHTRE L 2K ARSI b kTR AR 2 W, W
S FH WM ERA, MAMER s TR,
TS5 A [R] R 5 K R R oK L KR (28+1)
°C, A 24 h FRE A, AR PAR T P EK
FERR AT BE BR VT K 7= 1F 53 Fir S 56 3h ) 4 B3R 8
FHAEHZ 51 24t ifE (LAEC-PRFRI-2023-02-01).
1.4 BERFHINE

# i Bk FS12001. AVCAO07 F1 YC170511 %
LR FEFR AR 2 M B A b, 28 °C i fk 16~18 h,
PREUE 7% K H# 1 0.65% NaCl IR Hl 4 #w .
FHAR 66 BT E B ODgoo 18, R F BHI F-A
TR, SRIGHEAT 10 R RERG RS, il AN ]
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RS DA o 1 TR R A5 VAR B TR R A 20 BB
fo, BRI RS 20 pL, X B4 K
[ 0.65% NaCl, JESFFIEMARR 1 d, HESE /Kl
WA (28 £ 1) °C, B RMEIFicRBE LD fa ) R
TIAET IO, ELEMELIESE 7 d. % Reed-Muench
Y K MEE R (LDs).

L5 EEdE

B3z ¥ FS12001 HRkIERNT BHI
IR FREL M, 28 °C IRA 35 IR 16~18 h, PRHCH
WV, $e4E3] BHLWARE: R L, 28 °C #E K KE 57
16~18 h, F-LL 1 : 100 (R LK) 5 4 5] BHI W 14
REFEHE, 28 °C #RJK 16~18 h A7 R 85, Wit
T ATTEL, TR R 3.0x10° CFU/mL,

&R il 45 B9 B W 3 500 r/min, .0
15 min, 5% FI§W, W& M 0.65% Jow A B ER K
(0.65% NaCl) H &, WK 3.0x10° CFU/mL,
I FS12001 5

R & B TE il £ 18 TR o A 2k B
3%o ) FH S VAR KT 48 h, TR I6 4k B X% 58
4 B KIS 3 500 t/min, 2.0 15 min, 7
TR, W& 0.65% NaCl 8, JE%& &k E N
1.5x10° CFU/mL, il FS12001 KiF % .

ISA763A-K 7% 95 W ISA763A 17 5
3x10° CFU/mL K& il I 1 - 1 (R TR A,
RS 78204k, H R K (W/O) 1 2Lk
ISA763A-KIGZEH",

R - R E B Z I 5w 1 T v
U E 200 mg/mL ¥ L BEIRIEY) . I L EER
WS 1.5x10° CFU/ML K 3% Wl H# 18 1 : 99 (f&
UL IRA, HBPEES BRI, i s e - K%
PEH o
1.6 @ikRE

PRI N 7 41, A4 120 B, Hirp 4
2H 43 1) DA S i 65 1 S ol 4% 1) FS12001 175 22 1
TIGPETE . ISAT63A-TEI HE v A e - K% RE T

TR MES 02 mL, 5540 3 415 v 5 5 &
ISA763A-0.65% NaCl, ¥ i -0.65% NaCl, 0.65%
NaCl, HR2H 60 FE T HOREHEA T G e Al DG KRR 3R
INEE L IMTE AR KB PRI E , 60 B H TR
558 7 PR AR TR T T A XS PR R

1.7 #mREMLLIE

Pk 28 432 GREE 1, 3. 5, TH14d %
BIRAE ST BARBIIRAE LY, AL A REALER S
Ffh, HL20~30 mg HEHW A 2HRG £ T80 °C
UK 4 o TRIzol ¥ £ L & RNA J5 , W & H
ODy60/280 B EHE, MM RNA 5 cDNA
VE Ry S22 558 B PCR (QRT-PCR) FEAR .

FRAS MR R 7. 14, 21, 28,
42 F1 56 d M\ R CR I, A2 Rk BE AL R AR
5, MBRA TR LRE.0E T, ZRME 4h
J&, 4°C %M F, 3600 r/min .0 5min, 43E5 2
M AAFT—80 °C VKA H T BEG E ST K- 5E

1.8 qRT-PCR #& N RZHEXEERIEE

SN A F " 51 AT, LA 18S rRNA
KNS KW Igh, IL-18 F1 LZM X k&
SN 2 iR, qRT-PCR RUWFRF: 95°C 30s;
95°C5s, 60°C34s, 40 fEFF; 95°C15s, 60°C
60s, 95°C15s,

L9 miEH i E

PR K- 72 2% Shoemaker 261" 1 77 1% |
FHIEN 2 ELISA J5 0 2 45 S 95 20 8 1 B A7k
FH FS12001 B A0, 9% ELISA #, 13 0050 ifi 75 7 B¢
400 fi5, SH—PriR R RBLEN 1gM Z4T (1 : 4 000),
S PUA HRP FRiciES TR 1gG BT (1 £ 5000),
[i) Fsf 5% B R 3k 2% WP U (PBS) 25 FAXT IR . 2235 K1
FAERAREGE, AR AR A M2 b &L )E,
D 7E ODyso/630 TH

1.10 [0EEEEMENE
FiE 15 1 2 T 96 FLAR LIS FEdh EA T, BT

%2 qRT-PCR &34
Tab.2 Primer sequences for qRT-PCR

ElEZE S EWERFI(5-37) T3

primer forward primer (5'-3") reverse primer (5'-3')
18s rRNA GGACACGGAAAGGATTGACAG CGGAGTCTCGTTCGTTATCGG
IgM GTCAATCTTCGGCTTGTCTCA GGGTATAATCTCCATCGGGTC
IL-1B ACCAATGCGACATACAAGAGG ATCAAACCACCAGAAGCCAGT
LZM GGATTCTCACTTGGCAACTAT TGATTTCAGTCCTTCGGTTTT
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T AR I A Ak W 5 AL il (SOD). 17 1 filF (LZM)
WA & P UL BEAE, JFRR IR A B At
4 4H SOD., LZM .

111 HEXRIP RN E

SEHE AR SR 28 d ., I Av R EE
Fk AVCAO7., YC170511 & i B ICaE 45 4 S it £,
W # W 7.5%10° CFU/mL, 4 B E S 0.2 mL.
BERICEICT R, HLEWE 7d, R R
K (RPS), RPS (%)= ML IET- K~ BELH BB T
YT BBLHIET-H < 100%.
112 Geitah

B ZE Excel 2018 Y1 ALEE, A H B2 A
ATk A 45 SRR F 272G ) i AR B, 5
558045 % H] Graphpad prism8.0 4t 3544 HEATREA
K9 B, XHECHE R AT SR R 3 7 220 B (one-way

ANOVA), P<0.05 /25 3%, P<0.01. P<0.001
1 P<0.0001 2% 51 3%

2 4R

21 HEKEIEN

B Bk FS12001. AVCAO07 F1 YC170511 Xf i
AR BE A 1 BEE B LD 4351k 2.8x10° CFU
1.5x10° CFU F1 1.1x10° CFU, ¥ Santos %5 fi)
Whoe, ANEEEEEE R 10°~10° CFU A 3R B AR ;
10°~10" CFU Wy M 5584k ; KT 10° CFU B L8
¥k WU, T KR FS12001 4 55 #k, AVCAO07
A YC170511 M aEkE (5% 3~4 5),

22 IgM. IL- 1% LZM HERRILE

55 0.65%NaCl X FEZH A H, &5 fee 4l IgM F
Pk BT e, Bk R BT TR

R3 EHFS12001 MRS &MFHHTE
Tab.3 LDs, of A.veronii strain FS12001 to D. rerio

WK E/(CFU/ML) VRS E/uL

AR RV R

RIETHURE

bacterial injection i A SETHUR cumulative cumulative %E%z./% FRHGEIR/CFU
. challenged fish dead fish ] mortality LDsq
concentration dosage survival death
1.4x10° 20 20 20 0 30 100 2.8x10°
1.4x10° 20 20 10 10 10 50
1.4x107 20 20 0 20 0 0
1.4x10° 20 20 0 20 0 0
1.4x10° 20 20 0 20 0 0
R4 BEIRAVCAYT RDBHFHHTXE
Tab. 4 LDs, of A.veronii strain AVCAOQ7 to D. rerio
B " . RV R HAET B 2 . =
WUREE(CFU/ML)  HEMAIRAL  goepw s ey AOEEE RWRETHWE  pew pgmgrs/cru
bacterial injection hall dfish dead fish cumulative cumulative li LD
concentration dosage chaflengedlis cad lis survival death mortality 50
1.5x10 20 20 20 0 55 100 1.5x10°
1.5%10° 20 20 18 2 35 95
1.5x10° 20 20 13 9 17 65
1.5x10* 20 20 4 25 4 14
1.5%10° 20 20 0 45 0 0
RS B YC170511 D BMFHBILE
Tab.5 LDs, of A.veronii strain YC170511 to D. rerio
BHORIE(CFUML)  EMARAL oo s gpegge  BUREUR  BMECHIR o yemsgbs cRU
bacterial injection h ﬁ} df h dead fi h cumulative cumulative i ° LD
concentration dosage chatiengedlis cad is survival death mortality 0
2.3x107 20 20 20 0 64 100 1.1x10°
2.3x10° 20 20 20 0 44 100
2.3x10° 20 20 20 0 24 100
2.3x10* 20 20 4 16 4 20
2.3x10° 20 20 0 36 0 0
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BRI KIRPERZH . ISAT63A-JIHE I 20 43 5
T 5. 7 dik B ARAE 3.44 15 F1 3.32 4% (P<0.05),
HAR&RIEHTE 125 Z BB, & %A IL-
18 3 F Ik B R R LR PR, K
TERET AL . MR- KIS A o 5 T 5 d ik Bk
18 4.05 1% (P<0.01) F1 6.13 £ (P<0.0001), H4x 4
HITE S d BB AKME, (H 5 X B2 Z W) TG i 3%
£ 5 (P>0.05), SN LZMIEHN LR T
0.65% NaCl 2, H.AiERE 41 . ISAT63A-KIG#E
WM RIS | dIRB &g, 52 0.65%
NaCl %f R () 8.10 f5 1 9.56 7% (P<0.01), H:Ax4%
ZHTE 0.5~2.0 f5 (P>0.05)(F 1),

2.3 MARYIIAIKF

FERPEG 7. 14, 21, 28, 42 fl 56d, 436
PERT . KIGPET . ISAT63A-TJ T P 1 Mo e e - K I%
PEW PG I b, R R EBUROK S 0.65%
NaCl X} FELH AH FL A 4 3% B3 (P< 0.05), F+HI7E%
PEIG 56 d A B I PLiR K. i, ISA763A-
KAGPE W H BRI ey, FLUOR B e - KOG P
Ao WEEER UK T KIGRE R 4. ISAT63A
20 1 i 40 B0 A K ST 5 T 0.65% NaCl X BE 2
EZFAREE (P> 0.05)(F 2),

2.4 MBEHRIEGEM

A A B AL BE (SOD) 7 M SEH AR
SRR T, S SOD T AR A 25 SR ik
N, BAK EAERES 7 d SOD WA #E THE,
ZIE R T REGER . RBEEE TR, KGR .
ISA763A-K i J3 1 S W6 Jise - K 1% £ 17 1) SOD i P
Hi5 8 i RAE, H & T 0.65% NaCl 4] (P<
0.001), HEEIFH 14 K T FEM 0.65% NaCl 417G i
FXER (P>0.05); GREEEE 28 K, ISAT63A-K
T75 A VT 2 RN e J - O T RE 1 4 1Y SOD i M F Ik 1
Th, BEET 0.65% NaCl 41 (P < 0.001), )5
56 K, BRMER KGR dl i, HAa4 4l A
0.65% NaCl 2 Jo It 3 2= 55 (P> 0.05)(I4] 3)

ZR B (LZM) 7% 7 5T L 2 1 s
SR, T T LZM IS PR - R TR
TR S (B 4), RPE)E 28d, K RIELAW
LZM {fPEX R 8 e = {E (P < 0.0001),

25 BEMR

WL EE RN, FLB AR FHRMET
B 0] 7F I 8 5 12~60 h, 60 h )5 LA T % 4

R E K7 2: 2 E /) sponsored by China Society of Fisheries

AVCAO7 H R )5, 0.65% NaCl % #4956 T
KA 0%, TEREWUL. KIGPEM 4. ISAT63A-K
TEPEHT A . M B K TG 2 4 . ISAT63A-0.65%
NaCl 41 Fil i Ji -0.65% NaCl 41 19 56 1= 3 43 51 Hy
33%. 40%. 0. 40%. 77% Fl 73%, HIXEPR
301K 63%. 56%. 100%. 56%. 14% F1 19%.

YC170511 W R FEJ5 . 0.65% NaCl X #R 21
FET- RN 97%, TP A . KIS W4 .
ISA763A-K ifi £ Wi 4 . e i - K 6 B WA .
ISA763A-0.65% NaCl 41 I -0.65% NaCl 41115t
T=R 5N 57% ., 43%. 7%, 27%. 67% Al 60%,
X R YT HH 59% . 55%. 93%. 72%. 31%
F138%(El 5, 3 6).

3 i

31 ®REHXERAFRIA

H1 Av KR 55 8 Bk FS12001 il £ A9 75 2 14
KATHERT . ISATO3A-ICTHE i AN J - KT 32 v 12
RE S| 5 B BB v IeM . IL-1p8 ] LZM %o 9%
FHOCEED BRak, BB A SR TRF M
BN S E RN, X BERE NS T AR B Y
%o ARBEFER, 2 AR IO 2 v A R BE R R A
IR FEE A ) R Rk, HARA hEd
IR RIS RR | Rk, esE)E 5d,
JBE -1 R e AL g A R R WA 2 D X IR ZH 1Y
A, MITEEEEI, MITEREEAH, M A
7 dIRFEAE, 290X IR 1.9 £%; ISAT63A-K
T AL LZM 1 d L JRZFRIKE(E 2 g X BRZH /Y 9.6
fi, MIIGRERH 7 dIBBIEAE, 29 R0 BRAL
L8 4% PR 7d, M- KIG BN 4L IL-15 ik
WEAE 29 0% BREH Y 6.1 %, TG4 h 2y 1.9
% . Labarca &M F R ES AN (4. salmonicida)
£V P FE WL (Oncorhynchus mykiss), IL-18 &K
Pk i e IR BRI 10 £ . & CpG ¥ i1y
B A BR AR W) M 22 3K B8 9K B (nerve necrosis
virus) $& B TF B 50 958 5 A7 BE 8 (Epinephelus
coioides), Wik IFN. TNF-o Fl1 IRF3 % % A1 56 %k
B ek, Ak 5] IMS1312VG Y 58 1 322 0 2F
WF (Paralichthys olivaceus), . IL-18. IL-6. IL-8
I TLR3 HEPA BOAR XS Rk i 2 1 B0 1, IR G2 %
TEALTR (Edwar hyphedsiella tarda) 1Y 3 5 7 B IV B4
AR AR Ak 3R 5 08 4k IS G (Vibrio harveyi) B
20 . BRL A7 9% VIR FH O B SR 5 K2 BF ( Scophthal-
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5 07
i &
2
a
<5
22 2t
=l
s B
3
~ 0
FeIEmEd
days post immunization
(a)
© 10
i &
ﬁ 8 8 | HkEE
24
m = O0°Ff
= &
< 8
4
x & 2}
IS
G E
days post immunization
(b)
° 15 ¢
L e
2 £
= % 10 fo..
Z s
"z %z -
z -
méS-
£ X~
s E
NS
N o
1 3 5 7
GEmSEd
days post immunization
(©)

14

0.65%NaCl 41

= 0.65%NaCl group
TR A4

= | :
live vaccine group
KA P A
inactivated vaccine group
ISA763A-% Hi 2

== ISA763A-inactivated vaccine group
W 2
propolis-inactivated vaccine group
ISA763A-0.65%NaCl 4.

= ISA763A-0.65%NaCl group

W J2-0.65%NaCl 41
propolis-0.65%NaCl group

0.65%NaCl 41

= 0.65%NaCl group
TR A

= ;
live vaccine group
PRGTATEN
inactivated vaccine group
ISA763A-# HiZ

== ISA763A-inactivated vaccine group
M- A
propolis-inactivated vaccine group
ISA763A-0.65%NaCl 21

= ISA763A-0.65%NaCl group

W J12-0.65%NaCl 4
propolis-0.65%NaCl group

0.65%NaCl 41
= 0.65%NaCl group
TR 4
live vaccine group
KR A
inactivated vaccine group
ISA763A- T 40
ISA763A-inactivated vaccine group
W - H 2H
propolis-inactivated vaccine group
ISA763A-0.65%NaCl 21
= ISA763A-0.65%NaCl group

o Jefiz-0.65%NaCl 41
propolis-0.65%NaCl group

B 1 IgM(a), IL-16(b) F1 LZM (c) X RILE
QR HA LIFZEF (P<0.05); oxw somsraf] o [O R HAGIRE %7 (P<0.01, P<0.001 F1 P<0.0001); T[A.
Fig.1 Relative expression levels of IgM (a), IL-1f (b) and LZM (c) in spleen

“ *” represents significant difference ( P < 0.05); «* * 7, «* * *7 apd «“* * * *> represent extremely significant difference (P < 0.01, P < 0.001 and P <

0.0001, respectively); the same blow.

mus maximus ) , ‘BEHEE T AT IgM FEH R
R RTUL e B RN | R A AR G A OGS A
Feih g LA, ELAS AR50 0 ol e A R
Bp (IR L Feak i o, R R AR i S e A
KHH k&
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PO VR A0 5 v S R B T A A 56
BRIV AR PSR A R 7 d AL T
DA DU B R S ik, S6 d A B 19K o Ak
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1.0 + 0.65%NaCl £
g = 0.65%NaCl group
28 03 R4
8 = live Vaccine group
% Z ’ 1nact1vated vaccine group
€2 o4l ., ISAT63A-ZE T4l
BE ISA763A-inactivated vaccine group
T2 oo WRI -2 AL
= 2 propolis-inactivated vaccine group
2 ) __ ISA763A-0.65%NaCl 41
G ld
days post immunization
B2 miFikkE
Fig.2 Serum antibody level
__impE
live vaccine group
~ _ Kimperil
751 inactivated vaccine group
5 & ISA763A-J% 1 41
i\\l-!/ 5 == ISA763A-inactivated vaccine group
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1Q- 0,
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G I [F]/d
days post immunization
B3 SOD ;&M%
Fig.3 SOD activity
0.65%NaCl 41
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—~ TR
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, B J12-0.65%NaCl 41
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days post immunization
B4 LZMEM
Fig. 4 Lysozyme activity
- KGR PR & T A4, BB (Cyprinus carpio haematopterus) PLiR /K- 3 Ji ik

WAL B e ] L oA 4 . TC L% BK TR (Streptococ-
cus agalactiae) Sip 5 1 FL R 16 2 A2 1 10 IR 4
P& Je % B HE 1 (Oreochromis niloticus), FeW .
P L UK B Ay TGS B8 T G e ) R

[ K P2 2% 2: 3275 sponsored by China Society of Fisheries

B KAA, IFFpge— B |, o I I 5 A
1Y y 3K A IR G5 U I 45 A R VS R B8R (Hippo-
glossus hippoglossus), 45F: K BARFEEHT HBTiARK
-5 T AR RE R AL, B BE ER T B 41

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

T &

IKPA 2R, 2024, 48(5): 059420

100

FUHEE R /%
cumulative survival rate

100

FAHAEF/%

cumulative survival rate

90
80
70
60
50
40
30 +
20
10 +

90
80
70
60
50
40
30 +
20
10 +

T I

L ]

0 1 2 3 4 5 6 7
Fk AVCAO7 J 2 i i il /d
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i #k YC170511 B3 J i 1)/d
days post A. veronii YC170511 challenge
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S i 41
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KGR A
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ISA763A-JE i 41 ,
ISA763A-inactivated vaccine group
WS- A .
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propolis-0.65%NaCl group
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ISA763A-0.65%NaCl group

0.65%NaCl 2
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B 5 BE#k AVCAO07(a) F1 YC170511(b) NEGF R LWAEBIHFER
Fig. 5 The cummulative survival rate with A. veronii AVCAO07 (a) and YC170511 (b) challenge

#+ 6 HHk AVCAOT 1 YC170511 ELR
Tab. 6 The relative percent survival with A. veronii AVCA07 and YC170511 challenge

LU Rtk o ! WU = T HU R BETZ2/% AR RAF /%
strain group challenged fish dead fish mortality relative percent survival

AVCAO07 TR 30 10 33 63
Kig R 30 12 40 56
ISA763A-KiEFE T4 30 0 0 100
WA Jle - S 2 v A1 30 12 40 56
ISA763A-0.65%NaCIZL 30 23 77 14
1 J2-0.65%NaCl41 30 22 73 19
0.65%NaCl£H 30 27 90

YC170511 TERE A 30 12 40 59
RGP 30 13 43 55
ISAT63A- K% e 4 30 2 7 93
DT - RS P v A 30 8 27 72
ISA763A-0.65%NaCl4l 30 20 67 31
14 J52-0.65%NaCl4L 30 18 60 38
0.65%NaClZH 30 29 97

M0 A H 5 36 R S B AR TR S e /N B (Mus muscu-
lus) 57, REVE T 50 e 1 42 B 1 ) 5 T K B 24
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KR, WAk FS12001 H AT RGFAY S i, H
TV AT BEVE (IS TN BN BRI/ 71) 2 REAS 75
5 E A A B R OACE TR, BAESE 56 RAT)
HEFFRERKF-

3.3 I35 LZM #1 SOD fEg5E 1M

LZM J&—Mefa A 40 = 0 # b & 4%
YER B IZ AFAE R e R e o 1, W 2Ry g
BB ) 22 OGBS P A S N 2 S
BN, XS RAE S W AR B R BRI )
2R T R OB IR SR A AR I R AR (R E LZM TS PR
FETFEN AW S, I T LZM 5 i
5 0.65% NaCl Xf JRALAR LI R . 92 )5 28 d,
BAPEHRY LZM G PR AR e, A A7) -
L B LI B PR W o P BUA A R T
(Staphylococcus sciuri) JKiGFE S e e85 , i
5 LZM % 5 5 B AR L3 ™, Ju %2 B
G RBEL (C. carpio) il id 1 IR FLIR # 5 LZM
TR TR . SKERERW, Wbk FS120011 % 1Y
PERENS L B LT T LZM i, X iR p v
Yol RAREHZERIVER] .

8 L AL B (SOD) Z AL ZE bt Ak
A0, AT LAV BR ALK 243 19 B b AT 9 B %
AW o TR . DLBER AR A N AT B4R A
b G F AL SRR, RS T AL A A
M AT FE WK RIS . AAF5EERY] SOD i 1
S e Ty B ARSCEY SRS Av KGR
W5, 4 JAAN SOD I 34 2 & T X A, S
U5 TC 7L BE IR T ML A1 7= 1) G 2 W e e B AR £, 28
d ML SOD 5 1 235 i T X IRA ™ i BRI (V.
alginolyticus) Y& i G5 FRARER (Acanthopagrus schle-
gelii)28 d 1) SOD & #4 &™, ASmkr, 4
Be2H SOD VEMEILESS 7 KikFefH ., SOD i1k
R R AL kAR SR B RITE BRVE T, DAL R
PUARI S T

3.4 BFRFRIPHR

555 T L T N AR BB AR AR B Y 2k 25
HO BE T T8 B G 52 S A 558 7 ok o 48 1) — ol I
PEWG Y LR R 55 15 22 w1 B S A AR A
L, S0 P SR IO MR M e R ST, Bl
JERHURBI R GEE B, D, S5 RE 8 v e
AR, FFREARIGF AP I L B e R
A KRB SR IG , SR B AL 27 O TR AR IR S
PBE B AN B2 5 R B4 I DL T 2% S TR B9 A= ) A
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i B TR RTEE T, 55 3 I R 1 AT RE L KOS
PE T HA B A TR, FS12001 1P . K
PE R I TSR R B ARAY, 28 d J5 ] AVCAO7 I
7, MHEP A IEEE] 63% F156%; ] YC170511
g, XY BIEE] 59% F1 55%, 598
RET H G E T PR SOR T 4f, 5 Zhang 2657 ff
FEEEIE—B, X AT RE A PR b 55 3 T 1 B PR A
TR, FE AR AR AR R B BRI, T G
HiRZWEME, EANURE S ERR, 40 T H
FERLR DI f5 R ISR, R 300 o 1 e e R G
e 00 RE AR A S PE R SR B R Y e b, (T
JEUTE £8P P 2818 i M B S A 72 e 8 e o S
P 1 U 200 L RN SR A B A DO RE TS, IR B ik
A B, DT 3 B8R I R I Y e B ROR T, BRI
P BFSE K B, ISAT63A 53R 9% 52 fhi4E [ 1 #i
B RAE 2L & e, X H A 68 fig
(Anguilla japonica) TP PRI F A 100%, 1A NE
FIPE T A MBEA Y 1o Jaafar 254K ISA763 A
54 [RHB/RFRE (Yersinia ruckeri) PEWI IR G FLILIE
FHF PN 65 8 B R 21 109, 7 b AR B AR X O
R 40%, 10 S AR 7009 T AL ARG DR 3 1k 3
97.5%, ZAHF5T ISA763A- FS12001 K 1% 92 14 5
Js VE SR 4 R AR 28 d 5, AEHRHT 2 Bk Av IR
BEMRERYY , A ORI 3 53 1 55 #) 100% 1 93%;
T AN A2 390 660 305 928 7 2E KR AR 4 2R 43 A Ky
56% M1 55%. UL, JIIA ISA763A 475 fA) € 1 g
o A A TR P B T o W A v 2l
Y 18— AR 00 R G B R . Chu™ FH 6 Je 442 541
PEVTE S R F RS, 50k e M
o, R S A AR A A X R R R .
S S P e e A/ AR T T S 6L R S R o 3
BUR = A R ST P G e I B, 55 LML ) G 3 1
PRE S o AWFSE R, 0 - IR T 9 R s T S 4 e
SEH AR 28 d J5 FH Witk Av SR EE kIR, AR
PR HEF] 56% 1 72%., ISAT63A Flle et 5
BRI A —ERYYER, 5 Jaafar 5 4518
— B0, HoAth A A BE B v g2 X R e B R
o.asa6l S Ah, H—WRGBERILL, N G pE T L4
wiE EBUARKE | RERPUIARRRSEI R, AT ZE
KREWT I B Ry, R A 7 Y

(e 7 9 AR SUT 5L B s B A2 B9 F 2 o 52 )
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Immune effect of Aeromonas veronii vaccines prepared with a low pathogenic
strain FS12001 to Carassius auratus gibelio

WANG Yanjiao "***,  ZHANG Defeng "**,  REN Yan "**,  WANG Qing "**,  WANG Yingying "**,
LI Yingying "**,  PAN Houjun "**,  SHI Cunbin **’, MO Xubing **,  YIN Jiyuan ">’
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Guangdong Provincial Key Laboratory of Aquatic Animal Immunology and Sustainable Aquaculture, Guangzhou 510380, China,
3. Key Lab of Fishery Drug Development, Ministry of Agriculture and Rural Affairs, Guangzhou 510380, China;
4. College of Fisheries and Life Science, Shanghai Ocean University, ShangHai 201306, China)

Abstract: Aeromonas veronii can infect a variety of aquatic and terrestrial animals and cause motile aeromonad
septicemia (MAS).To explore the immune effect of the vaccine prepared with A. veronii low pathogenic strain
FS12001, Carassius auratus gibelio were immunized with live vaccine, inactivated vaccine, ISA763 A-inactivated
vaccine and propolis-inactivated vaccine prepared with FS12001 through intraperitoneal injection, with ISA763A-
0.65% NaCl, propolis- 0.65% NaCl and 0.65% NaCl used as controls. The gene expressions of IgM, IL-1f and
LZM were detected by real-time quantitative PCR (QRT-PCR) in spleen tissues at 1, 3, 5, 7 and 14 d post immuniz-
ation (dpi). Sera were collected from the tail vein at 7, 14, 21, 28, 42 and 48 dpi. The specific antibody IgM levels
were detected through indirect ELISA. SOD activity and LZM activity were measured. The experimental groups
were challenged with two A.veronii virulent strains at 28 dpi, and the relative percent survival (RPS) was calcu-
lated. The gene expressions of IgM, IL-1p and LZM in spleen tissues of each immunized group were higher than
those of the 0.65% NaCl control, and the expressions of ISA763 A-inactivated vaccine group and propolis-inactiv-
ated vaccine group were significantly higher than those of all other groups. The serum-specific antibody levels of
each vaccine-immunized group were significantly higher than those of the 0.65% NaCl and adjuvant controls.
LZM activity values were highest at 28 dpi in all vaccine-immunized groups, and SOD activity values were the
highest at 7 dpi in the inactivated vaccine group, ISA763 A-inactivated vaccine group and propolis-inactivated vac-
cine group. The RPSs of live vaccine group, inactivated vaccine group, ISA763A-inactivated vaccine group and
propolis-inactivated vaccine group challenged with AVCAO7 were 63%, 56%, 100% and 56%, respectively, and
the RPSs of these immune groups challenged with YC170511 were 59%, 55%, 93% and 72%, respectively. This
study shows that the several vaccines prepared with A.veronii FS12001 can increase the gene expressions of IgM,
IL-1p and LZM, serum specific antibody level, SOD activity and LZM activity, and enhance the ability of C.
auratus gibelio to resist A.veronii infection. This study can provide the basis for A.veronii vaccines and prevention
and control of MAS.
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