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R EREEXREFTFRRNREIR

TH®Z, £ 2, Mut, =%, A I
(B BB AR 5 TR, R 8 266200)

7=

WE: 7T AEENFER, A RERER 2N E %k HHSM1905 & ¥ B K 7% # &
ROREEE, BAEEERRREREREREZSN, X AEEREZFLFRERN F
VA e (LZM) 75 M. B M Bk R EY (ACP) B M ROE R R AT M ; W fractin W 5,
ST %, 5 A = 3 (IL-18. TLR-5. MHC 1. MHC 1l-a. CD4) % 3k 1§ W3 47 = & PCR 447 -
HRETR, ERER2AR, EHALFENEANEEZS T HRBAF LB RAE,; KE
PLZIME M R 2 B etk B, 4 F G BAGRFREZF; &4 ACP
MEFREEW2ELFEE, SHBAZREFE,; KIEZEHTRFE RPS) N 72.72%.

G5 3B, IL-1B. TLR-5. MHC 1 .
ExXRUZzREE. AARKIFHNETAER AL EREWH RELE
EFWTHER, THREFFE TR PRE TR 7k

& w5 R B —

MHC -0, CDAWi kA EHE FLABS,
, otk E eI

R KE8F; FHRERE; NER; XERYE

FESES:S9425

K ZZ6F (Scophthalmus maximus) Ji 7= T K 7Y
PRI R, P ER <25 m”, 2 —MilE
ZoBF M B A ¥ K 1 £ 2R 02 331992f?bk§553§l
HE o HAE [ P R A X e L AR TT R
HY K 2WAL, LT KHE, {Iwﬁﬂﬁaﬁé%é
By, FREMBOARWT Y, SO 3R E L 7 i iR
SR R . BEE REE IR AR AL A
Widd i . FRAEEEEE H £ K, KRN AU,
25 P BE PR . A TR N A A U Y 4R
EH S 2, Kby E L E, 1992
A A E S P B (deromonas salmonicida) T IR
[ T L U0 SN <R T N B I
J5 AL 9 AR AR AE FE 22 40 e [ A
PR, 7S e BRI TR 10 2R R 4 K 3SR B
NEey W DN TP
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L 7R 48 I AR 72 ol AR Ak FR £ 28 72 Mk A1) 3 41 BA (SDAIT-12-06); 1l 45 44 2018 4 5 A\l =5 K 3

j(ﬁk*ﬂ‘l&.\ﬁg: A

A TR R TR M B (deromonas),
2L R AF T , h C R S 0 2R
PRz =1, REERCRNTE £ 5 AR, Jy
Ak W RINE Fh . R E ST R (4. salmonicida subsp.
salmonicida); E#LAIR SEES MG . SRR FR
A% H A e Y Fp
TG 8 W Bl (4.
salmonicida subsp. achromogenes) V) I 58 BV (4.
salmonicida subsp. smithia)” . H Aj 7 < 90
JL-F- 7 A 57 2% b 5 3R /K R PR /K SO AT, 7
YEOK BUEAL IR X QAT W I 5 175 K e
o, AR KT SRR A R R AR, R TR
W R B R A R B, Y
S, FE RIS I, B R &
SFRECIR o R P R S ORI 23 2 TR TR T L AR

(A. salmonicida subsp. pectinolytica) .

(4. salmonicida subsp. masoucida).
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9 4 SRERM, AF: RSB VR KT W I A B LT SR BT AR A 1Y B S RICR 1575

FAEM, By REAE PRI 25 RS
R PRI, I B2k B DL R ORI BT
oo SCRRRMWT, BE SR PR A B R
T AR T, G A T 2 i o 5 T 2L
Zathe, BRIt kit

b X R 22 B IR 58 P R R e R e HLAG
A BIR L AS S2 56 1) TN B K 22 B4R P 23 7 3
F1% 3% fiek: = B B ] 1 A% B TR T
M 2 o R 2 B ) G g T S AT S R AOR
VAT, RUIIE — 25 O 2 B SR T T R 1Y
WS %

1 MRS T

1.1 SRR

AREES MR TG A (S5 . HHSM1905),
PR T ARSI E . KREEEEW [0 5 0 BH T 553
WY, PR RN (30£5) g, KK N (8+2) cm
(R ZEEE, SCIRTE AR 7d, BRI

. =S e SEINEE R E = pr e,
i 1 W R Tl (ACP) A6 370 & 5 ¥ 1 B (LZM)
IR 2 0 R e A A ) TR S T

1.2 AT REscig

B PP F R AR A R R S s SR 2 (TSB #5
IR NI TR PRS0 e o0 B TR L PRERUCERL TR VR 2
FhFH 9 TSB WA 353, AHEIR, 200 t/min,
28°C FIEEH IR 18 hy BRPLK /M AT ALY
TESTAH, FESTALA IBEST 5 NHRIE R (1.14%10°,
1.14x10°, 1.14x107, 1.14x10° #11.14x10°CFU/mL).
15 37 00 TRV S0 I o8 P T TR Rk % R S TR
(PBS) A& 3K, WJa 1 IKEEEREWKE, U
5 S ) Oy SR K226, 7 G 2 A R
BRI E 12 B, ARG 100 pl g
HHMAWE 12 B M, &R AT 100 uL JCH
PBS., M RIEHHM . ok, BERIE DS LK
FHCT G B o X6 Wi AU (1) R 22 6 11 1795 AL TR 4 125
5%, I 5 T bR HHSM1905 X K 25 81 1y
L FBEIRE (LDsg)o
1.3 RIEERENGIE

3 BT TSB MR $% 77 5L 1) HHSM1905 B
Pk 28 °C F#i£3% 5 4% 24 h (200 r/min), 5 000xg &5
L 15 min, FF L35, JCHE PBS {5 UEULEE 3 T
oA, R E 2k 1x10° CFU/mL, it A

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

0.5% HE (Viv, RB3%0) 4 °C A3 24 h, B/
B4 AT VAR A R IR AN N R S, G
PBS B0 IEVE 3 R BRI, PARIRAA KR TS
e S B Sk R Sk SRR B IR RE T, K JOIE RET
5 Montanide™ ISA 763 A VG 145 Ll 3 = 7 (i
) IR G5, EfET 4°C vKAE# HL.
14 KGEEREREMEEN

B 10 R {dt e o K22 6Em 35 1 e, AR
42 A 100 pL 2 i <R TR KRR BE T, A A i
B 5 R 45 ) A JC T PBS 19 10 B R 32 B Sy Xt
W, AR IR EOR M KoK, IE SRR, 18
Je AR A SET R L
1.5 KEEERRKEL

SEU0 R 32 BF SR 5 1 1L R FH R R A
BEMLIMEL 5 8 K20 sk Ay, XHIFAE . B AE %
HAPAT AR AL, 0 H R 75 37 3 B R e
KREEOLHELSE TR TR | G TEE . B
KEEBEREHL S P e e 53 R4, BRAH45 150 &
o, SR W G 2O I s A, i
A RAS SIS 0.1 mL A9 KIS RER s FFHR4L A
0.1 mL f9 TG B PBS.

1.6 AEBEESE T HEREER AN E

EREREZENIGHHFE O, 1. 2. 3. 4/,
5 JR 43 ) DA B 28 AL FORT R ZH BB AL IR 9 R (B
AP s 3 A% EE, BAEK 3 EMA) T
MWECRHAE . M MEAEERTH#HE2hE, 4°C,
3 000xg B0 15 min, HU V5% —80 °C & 47 . %
WA & (P a0 B A 9 T RE T 5 T ) 1) AR g 28
TR, D MR s TR IR R R T P 0
1.7 3RO BAS T

I35 BT AR K ST i B8 4 v R, A EE A
BEK 0.1 mL 7 4 I %5 A< HI JC T PBS i B 2
2%, B 0SmL, JEENTAERImA
FHJC T PBS ¥k % i B 19 HHSM1905 74 ¥ (1x10°
CFU/mL) 0.5 mL., WFTIRA) )5 #al4E & T 37 °C
THIR G FRA T 2 h )5 BB T LS B 4 X N o
R E X R, HEHE 3, N E
log,N (N Jhy fe KA BEAE40) % .
1.8 AXEHFEBEERETWNE

R FH 52 b 9 56 %E & PCR (qQRT-PCR) J5 ¥ K6
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1576 KopE o R 45 4

TN A0, 932 i PR X BRAH 5 4 922 2H AN (] I [] R 10
B, FHREEIS 0. 1. 2, 3. 4555 Gz
20 55 0k BECZH BOK 22 B8 U LI R DE 2H 21
R BBV 3 M ¥ ESE, B0 E
& 32, =% TransZol up(TransGen) iji B 5 $
B 20 RNA, S 3T 1% 0 30 b e s H 3K ok
I RNA 5%, JF i AR G 70 D66 B 1 e
RNA )% i 1 OD1g0 nm/ODgo nn FE 3 o K1 25 S
B H9 RNA 5558 cDNA, DL B it 47
qRT-PCR ¥4, HAFEME 3 P47, ] NCBI
Primer £t %F AN [A] 1 6 X 5 K i#£ 4T qRT-PCR 5| 4
Beit, 209k B-actin, UMK -1B JEH (inter-
leukin-1B. IL-1B). Toll-like 5% {& 5 %P4 (Toll-like
receptor 5. TLR-5)., FEHLMAEMNRE Sk 1 3
[A (major histocompatibility complex [ . MHC 1),
EEHAAMABEELZ S K T-a % H (major histo-
compatibility complex II-a. MHC I-a) . F 20l
LB 4 FE A (cluster of differentiation 4. CD4)
FED, IVWHESIREEEYA RN E S .
Ph B-actin NS FHH , THEAE 5 ABFE & (0~4
Jil) Ho 5 20 5 ) BRZH 1) A e A DG R R Gk &

19 RERPERNE

G RE S 29 KT IR 92 5% . HHSM1905 B
W23t B0 J5 B G PBS & & LBk B,
B 2 2H RN N BB 2H 3 I 20 BB K SE T, R R EE

*1 BREAREMFZEAASY

Tab.1 Primers for gene cloning and expression

BF 73 55 0.1 mL PR o WEEE 2 41 R 25 6T K 0 15 1
e, gt B2, IR XOE HE
FHXI LA (RPS, %)

RPS =(1— 7 H AT /%] R BT K ) x 100%.

1.10 BUES R

S 25 2 T S (bR E 1R (meantSE) &7,
95 >k FH SPSS 22.0 B kAT BRI R T 22 0 B
(One-Way ANOVA), P<0.05 F£/nREF0E.

2 4

21 FHIERENE

N TR e ST 565 v £ g F T2 8 8 B Sy 0 Ok
A e g . Wy, R B A
FIE o 0 10 f0 04 v 2 B85 30 109 B AR o0 F 25 7 45
SR IR 3, TR R HHSM 1905
kg SIZ 56 () 5O PR o

F 14 dET- B H R, TSR E 10 7758
FERRE T LT 35 3 100% . 91.7% . 66.7%.
8.3% F1 0, T %5 4 K22 67 J6 — B FE T (3 2),
A O F A H HHSMI1905 8 #R X Kk 22 B 1) 2 24K
FlHt LDsy A 2.63%10° CFU/mL.,

®2 ANIREBRAEHER
Tab.2 Artificially infected healthy S. maximus results

E1EZ] 5151 (5~3")

primer sequence (5'~3")
IL-1B-F CGCTTCCCCAACTGGTACAT
IL-1B-R ACCTTCCACTTTGGGTCGTC
TLR-5-F CGGCCTCAGTATAAGCTCCA
TLR-5-R GGGGAGGCTAGGAAGTTGTT
MHC 1-F TGCTGAGAAAGCTCGACTCAC
MHC 1-R CTCGCCCCAAAGTTCACGTA
MHC 1l-a-F ACTGGACTTCACCCCACAGT
MHC 1I-a-R CATCAACCAATCAGCTGCACTC
CD4-F ACATACCAATCCGTGGCGAG
CD4-R GAAATCGCGTCGGACGATCA
p-actin-F AATGAGCTGAGAGTTGCCCC
p-actin-R AGCTTGGATGGCAACGTACA

| SETHH /R BET-2 /%
groups number of deaths mortality
1.16x10° CFU/mL 12 100.0
1.16x10° CFU/mL 11 91.7
1.16x10" CFU/mL 8 66.7
1.16x10° CFU/mL 1 8.3
1.16x10° CFU/mL 0 0
ZEH4  blank group 0 0
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22 HEZEMEN

VRN, WS A e RS8P RIS 0L, &5
REMHERENIER, RHBILT-BSHEK . Hr
JEAFAEAR, 5 PBS X MR KRR BF L 22 57, R
A% B BRI TR U i X TR ZE B A R, W)
DAL I T K2 B G BRI S5

23 ARSI HRERERIEME

BEEEENE  REAX, RS
FEH 50 BV T LZM AUl , S T & A
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9 SRR, A SRR SCOP N T IR R A B TR SR AN B B R 1577

LZM iGPEARfE il 3 (1 1), REZEFIEAT s )m
o P20 LT LZM WG PETE 1 R R A, A
G g 5 2 JA I 1 IR B B R (66.60 pg/mL)(P<0.05),
WEE TR, EHE 4 R B E T 6
2 LZM 7K ikt BRI s P LZM TG 3 1R,
A

mmm X2 control group
70 - — %4l immune group
£

s *

60 | A =

50

40
30

20

10

0 1 2 3 4
Gy I I5F [h)/ A
time after vaccination
1 BERREARETNESEEEN
Bt B (8] 2 1L e 25

RN 0 E N H O S KA A BAFEREER
(P<0.05), FIA

T T B 1/ (ug/mL)
activity of lysozyme

Fig. 1 Lysozyme activity in serum of S. maximus
after vaccination

* indicates significant difference between the control group (0 week), the

vaccine group (0 week) and other groups (P<0.05), the same below

BR M A B B M) ST Ko R 22 B R A T 9 T
S5, SELnE ACP {EHEITIRZET 1IH (P<0.05),
TEGPE T 2 JE K 2 fi i /K SF- 8.58 (U/100 mL),
BE & S I ] JE G, SRy 4 1T ACP 3% PEAS SR
B T IR X RE 4 1 i e ACP 3 4 G B
WAL, H—EAFEMRMAKT(E 2),

24 KRESMFMAZN BN E

K5 6T A E 5 v 5l PBS J5, TR 0~4 JH IfiL
WHCARR A AN E 3 BfR o X IR AL HTARRL M
FE 4 AR A TG B AR AL, T G A R AR RN
ST G, eSS 2 JA IR PR
AN 12 2" (P<0.05), Z G PIAKTIEA L, =
55 4 JE TS REAG I B0 R5 S R BUAR R M 1 2",
25 KEHFHEHEXERE mRNA REKFH
¥ 45 SR

IL-1 FERFRE. FRpEfe B AR a9 2k 7
GREIG, RPEL IL-1BAE AR . AT . AR 2
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mmm 20 control group
1 %4l immune group

10
— O *

g & * * x
SE 8¢ FOoRo4
= &

22 4|

#H 5

vo g

2o 4

2z

g2 2y

= 0

0 1 2 3 4
% Ji o ]/
time after vaccination
2 EEREREKRETMIFR MY MRS
BEES (B L a3
Fig.2 Change trend of serum acid phosphatase (ACP)

content with time after immunization in S. maximus

mmm  XfEZH control group

12 . — %4  immune group
*
g

10 | r

PR RAN
antibody titer
o

Lo L

0 1 2 3 4
G958 5 ] i)/ ]
time after vaccination
E3 BERERREHFIFRAEREN
it et 8] 2E L a2

Fig.3 Change trend of serum complement C3 concen-

tration with time after immunization in S. maximus

iRk EYA LGS (84, HFED,
Y IL-1p Bk B AE 1 JE i B 3 T R IR A 9 3k
Bl KA, XTI 4.04 5 (P<0.05), #5554
J) B g 21 R TR i AT i TN R AL MR, %
PEUL IL-1B I F ke 26 4 A Bl R, X
MRZH Y 3.59 £ B MEH, fofedl IL-18 MRk
S 2 R B Rl , X IRA 0 193145, 3
553 RN S A R EE R,

TLR-5 FEFFRE. Mfefe B AR ey &L 4
RELL TLR-5 7ERTFIE . JGLAE . B AR 2 rp i ih
WA L (B S HRE, fpEdl TLR-5 3Rk
e T IR RS 3 A B R, X IR
1) 3.87 1%, ZJ5 2N 4 J f 40 58 4 Rk B AR
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1578 KoOoE ¥ 45 4

T HEZ] control group

< 6 [C— %%4 immune group
*
QZ¢5- ,1_
i
4% 4t
® 8
= © L
g7 )
gy o
= g2
e
B
i

0 1 2 3 4

G g2 Jig T 1)/ A
time after vaccination
(a)
<7
E mmmm 541 control group *
= 4 F—= %4 immune group*
M%
REs
)
< a 2 r
:
Me |
O I 10
g
0 " n n n
0 1 2 3 4
a8 J B[]/
time after vaccination
(b)

mmmm  XfHEZH control group
25 r— #%4  immune group

p
20 1
i
X ©
®” g 15+
= g 10 ¢
g
"e 5| '
I (I
o
= 0 | Am| ' A J '
0 1 2 3 4
e 8 Je ik )/
time after vaccination
©
B4 BERERSNRESTBEAFESEAN
IL-1BFRIBER

() FFRE (b) RLHE, (o) BHE: T
Fig. 4 Expression of IL-1f at 5 time points after vaccination

(a) liver, (b) spleen, (c) kidney; the same below

Fim XA D, e TLR-5 (3Rik &
TESS VR BT G R TN A, R B4
5.53f%; BMEh, fEdl TLR-5 MRBRAES 1
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mmmm  Xf 2 control group

- 1.6 —— %4 immune group
§ 14 {
W E 12} . . .
X e I I
i 5 1.0
T2 08t
E g 0.6
5 T i 2
Moo 04 [ ! :
§ 0.2 - Iﬂ I I
e
0 f i f i i
0 1 2 3 4
Go 3% J I 1)/
time after vaccination
(a)
mmmm  f 2 control group
8 r —— %4 immune group
6 L
4

SRR X ik B

relative expression of mRNA

ol 0.

0 1 2 3 4

Go 9% e I 1)/
time after vaccination
(b)
w541 control group
14 . C— &4l immune group
< *
Z 121 I
g
il L
gglo
®E 8 A
— '?
% 4l
s 2y 1
I Ton | (I Vi |
0 1 2 3 4
RLIEINEN
time after vaccination
(©)

El5 ZwERe&ESs NEiE Qs REMEEAN
TLR-5 EEFRIEER
Fig. 5 Expression of TLR-S at 5 time points after vaccination

JE s S 3 X RR AL, SR XS B4 R A 1Y 10.90
% (P<0.05).,

MHC 1 ZERFRE. PMREAR IR 69 R3E 7
551 SRy, A MHC T FENFRE RS A0 E
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H A ) 3k gt [F] I 3K B B = {H (P<0.05), JHHE
Ik X BB 1Y 169.04 15, I b A =
SN PR ALY 126.68 1%, I E 3R ik R N IR 4
1) 4.04 15, BN 4 ARy, fRpedH MHC 1 Rik&
15 .2 T T X R4 (18] 6)(P<0.05).

MHC -0 £ I P2 AR A= B A ¥ 69 & X
FERE T, 2] MHC -0 ()R E B 1
JEV B S v T MR, JRAESR 4 RS B AR R AE,
XTI 4.61 £5 (B 7); MEAE, fapEd] MHC
-0 R IR AR 2 JE I e X B I3k B e kK
B, JeXTHR4Lm) 2.23 fi5 (P<0.05), 755 3 M %

KE TR, SXBATREZES; SEd, &
JEH MHC 1 -a W ZRIBEEAEEF 2 A B 3k B de KAHL,
XA Y 2.31 475 (P<0.05).

CD4 FERFNE. FLAEA= B e ey kL fF
IErf, fogedl CD4A W) Rk B e 1 FEBR K
B, XTI 3.71 £5 (P<0.05); MRAEA, Hpg
H CD4 W FhEAE 2 R B o RE, &X
Y 4.19 %5 (P <0.05), ZJEFikEHTHE, 63
JAlp 50 BRI B 25 s W R, Al
CDA4 W3Rk B 2 JJa & T IR A 8RR ME
JEXTIRAL Y 437 £, TESE 4 JEEHAT W 3 v T X
HRZH (P<0.05)(&l 8),

2.6 RERIPER

B B8 JE B 29 K, R BE R RO
HHSM 1905 114 2= B S0k i 847 K 32 6 250 7 Jak e 5
5, XRAIFESS 4 RIFUWR B BIET:, R dlifE
FSRIDBIIET: . FEREE 14d N, R HF
W17, XIBHAFEN R (K9, 45REMW, #
Tofr 2% B A BRL L TR 3 8E P IV G BE AL AR AR I B R
fi A B TR AF R B B LR AP R 72.72 %,

3 v

A B 5T R FH — bk DA RR Y HE 0 1Y) K32 TR oY
o1 B AR B Y A RS0 B G (8 A HHSM1905,
i g N TR 525G 3K A5 HHSMI1905 79 2 4L ik
& A 2.63x10° CFU/mL, DL JE Al ) £ K35 5
B G P AR B R SR B, A I Y v 3R R S e g
FEAR . BUREHY . A X g R A R B A e g
RN, DI R i R siiR

0 AR g T AR 1) T T 7 2 PR I R S M A
WERGHHE, WHREE S ZREN - EE

o E K P2 % 2 32 /) sponsored by China Society of Fisheries
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FE R R 2R

relative expression of mRNA
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*

5+ 1
1 f
4% 4|

3 L

LRI XS %

relative expression of mRNA

2 i -
| i I
1t I h 1
N (A 1 I |
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G 28 I I [/
time after vaccination
(©
Ee BE®ERS MBS BEAMBEHAEAN
MHC | RiEER
Fig. 6 Expression of MHC | at

5 time points after vaccination

PRI IT o 9 TR Tl it B 2 s At A1 ok Bt
JEL ) BT 3 I Y SR B, X ARG I £ 2 A
POREAEEE L I, SR
KT B B SO SR S R FE bR 2 — o RS
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1580 Ko g 45 1%
5 mmmm SFHEZH control group mmmm fHEZH control group
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*
~ s
CR { £
ﬂﬂmﬂ E * @ t"a } s
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g - Z
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®e & K ©
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=3 K S
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time after vaccination o2 J I8 [/ &)
(c) time after vaccination
7 BE RIS 5 N8 S B 4R O 4 A ©
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Fig. 7 Expression of MHC Il -a at
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5 time points after vaccination

GPE i RS B 1L TV TR R TR B T, R 4
JE AT . 5 e O R
P Ak A% 1R T A 7 ik A T LTS 1O K M e, 2 B
Wik 20 0 v IR B bR S Y, RERE T2 2 S LR

PR V1 B TR Tl O — ol A

B8 & RERE S AATE At BEm
REEN CD4 RILER
Fig. 8 Expression of CD4 at

5 time points after vaccination

o E K 722 4 %

PE T o J] B8 AU fuff P B K BRI TR I
W& 1o v 5 S G5 (Acipenser schrenckii), TERIENG
14 d R T B R Bl 7% M TR B WA, ST Z S B
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22 ¢
—e— XHE4L  control group
20 f wo e B4l immune group
S8t pena,
W0 2 ST TPV SO SO SR Y-S
“56t
& o
YT o
B2 14 L
g
E 12}
=
10 \
8

123456078 91011121314
e LIPS

time after infection
9 RREREFFITHEEE

Fig. 9 Survival curve of S. maximus after infection

FES. SRR IEEIRMAM, AT &R
ZRYLE P DRI T I R 2 O R P W90 T Ol 0 1 5 2 )
KB, HS5XTRA 2z RE, RFREN,
A M PR B KT R N R R BT R AR R R
SEAERAEIT, DT 4 e S e ROR
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Preparation of Aeromonas salmonicida inactivated vaccine and test of
its immunological efficacy in Scophthalmus maximus

GUO Huimin, DING Yuanyuan, WANG Hao, ZHENG Xujia, XIU Yunji, ZHOU Shun :
(School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao 266200, China)

Abstract: Scophthalmus maximus is one of the important species of mariculture in China, and occupies an import-
ant position in China's mariculture industry. At present, S. maximus farming industry shows a rapid growth trend,
but as S. maximus farming intensification and scale continue to increase, bacterial diseases continue to occur. As
pathogens of scabies, Aeromonas salmonicida has caused great economic losses to aquaculture. In order to prepare
the inactivated vaccine of A. salmonicida and evaluate its immune effect on S. maximus, HHSM1905 strains were
killed by formalin to prepare the inactivated vaccine. The experimental animals were randomly divided into two
groups, i.e. immune group and control group. S. maximus was immunized by intraperitoneal injection. The indexes
such as serum antibody titer, serum lysozyme activity, acid phosphatase activity and vaccine protection rate were
determined. The expression of related immune genes (IL-1B, TLR-5, MHC 1, MHC 1l -a and CD4) was studied
with S-actin gene as internal reference. The results showed that 2 weeks after vaccination, the antibody titer of
immune group was significantly higher than that of control group and reaching the peak value. The lysozyme
activity of the immune group reached the peak value 2 weeks after immunization, and remained significantly dif-
ferent from that of the control group at 4 weeks; the acid phosphatase activity of the immune group reached the
peak value at 2 weeks after immunization; the relative percentage survival of the combined vaccine was 72.72%.
Compared with the control group, IL-1f, TLR-5, MHC 1, MHC 1l -0 and CD4 immune genes in the immune group
had an upward trend, and most of them reached the maximum value at 1-2 weeks, which had significant difference
with the control group. In conclusion, the inactivated vaccines of A. salmonicida for S. maximus were successfully
prepared in this study. The A. salmonicida inactivated vaccine was effective for preventing A. salmonicida disease,
and may provide a novel method for disease prevention in S. maximus culture.

Key words: Scophthalmus maximus; Aeromonas salmonicida; furunculosis; inactivated vaccine
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