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(R R 2 ARt be, RETIEMIIEE SRR =, K 300387)

WE: RF2216EfTCBSE # 40 8 N B K H LB B AP ERF LD R A
PRAOK , % i HLAL B B bR B VE VB M, R Sh 0 3 6 S A I AR VB R BUR B AR
e RILE . AR RE A L. AR AR SRR T A
Bk b g M, R R R R KR E b K AR T A X
AEREEAERE L MBRATE, R E NSO AT AT k. 4R
B, SR RIVEAHEHE LR A AN £ 0L EIL-10)RAERE % LA, #
w4 LT 3] AR A 3 R b A R R R BL AL, Eoh 4 IR 5 R b K e
W 5 B B Y 1 R 48.3%, 30k 0 VB SE 9L B (36%) o Bl VA 1 I (34.5%), 4k
W ERATHLBFERHABIARNG. R EATERARBERIR, &
BRI, AEKNY. FEANEGPEABLMENTATERE SOR LAE By Lt
B A 100%, 95%F1T5%, 5 i AT AL RA Y 4. BRI, B 5 03k
MM EARBENER TR, LA E R TR R, BN EE e

I A RE B % AR BUR T 2 R e BT B

KR FHEH; HHE; FEE, 2B %XT;, AWAT; #EEE

hE DK S:S941.41

25 5 Bl (Cynoglossus semilaevis) & B8 JE H
(Pleuronectiformes). 7 #5F}(Cynoglossidae) ., 7 i
J& (Cynoglossus), FTHE M@, H K B
%, HEME I, HLREAEIE BRI R B AR
B, RREEESRMAENFZ " HHATE
A 55 BE A 5 B o R, ANt
i 7K 2 v DL T B A A T Y
R, SlREETERRWIERKZ, ek
HOPERE L e BE TR DL R AR T PR A, T
3] 5 BOH 9 0 S8 G 19 A N B0 N 2 A TR )
R OCHE , JR L1 8RR R Wt 97 1 21 1 8 b
BT R ES R E (deromonas salmonicida),
JEOxF 2 1 75 e 4yt AT )RSy, R P O T AR
HABGRBUAME, BUEREIRILT%; kL

i HE: 2019-07-11 f&EIHHEA: 2019-10-07

XHAFRERS: A

A REI 97 1 F R A b 4r BE A 20 A1 479K
B (Vibrio vulnificus), [PUBRSZK 12 hiN 2 5 854
BBAET ;A3 e i A7 M5t 7 9 e T o 5 A s o
53 8545 3 # J 3E IER (V. ichthyoenteri) M 2 FGAR
W (V. harveyi)o RREB)F BT fLFR5E 28 H
BRI 7 ) EEBUR R, AN T R
) KBt 92 9 1) F i B8 i A R AL 4y 0l oy
BRI KT B R TR Y o B A
RAE RO, I8 T T AL 3R FE 2 1 7 B 40
PRI 1) T 577 FHG 7 $ AR B o

1 MRS IE

1.1 EE#ME
SIS B FH 2 90 6 i R R Sl

BITE . KW A A R RS B U8 37 60k 41 BA 35 B ITTFRS2017007); R v 117 1o 45 27 495 1) 397 141 A 22 ¢ 0 & T

(TD13-5076)
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R BRA A AL . BUARK (15+2) em 1 15t 97 9 i
AH 5 1 2 T B FH T 05 9 e B B Y 4 B s B
it B (A R4 (15+2) em )2 18 % 85 F 1 40 i 455 97 5
58 K B0 TR 1 B0 4 TR S
1.2 EZERF

TCBS}; F3 . 2216E4; 3% KL FITSBH, 35 3
T H S AR AR A BRAE ;s 405 T
Y. 27FLA B 1942RZEFEAE T A W) T RE (i) e Ay
ABRAEIA B PREAR . 16404115720 . 41
M T 7] & PE Annexin VHI7-AAD) Jy & T/
Yy TR (L) A BR S |77 i

1.3 LW HE

BB B BB = 8, F75%
RS U 2600 5 5 TR SRR R AT A, B0 kA
Ko Jg i A 22 vk s 51 0 e G B K R AT A B A
B, 51 TTCBSVL J22216E3 5 -4, 28 °CHi
7224 h, PRI TE I5 T AH DO B 43 B a2 .
afi 1k J5 B BB 7K 2 4R V% 15 3R 05 43 0 T 1M B IR
i (7% T B £ 010 5%) 1 35 5%, R HL i 35 2 o

Hm @ e T X ORAF T/ T-28 °C 220
r/mindfi % 15 7% 15 hm K 30 ik wI VR . 43931
SR # 1 mLE T 1.5 mLAY .08, 9000 r/min
B2 minE LML, 5 BV, DUIER T 100
uLKE K1, 100 °CZ 10 min, 4 000 r/min >
2 min, BN HPCRELAR ™, 16S rDNAE
SIS . 27F: 5'-AGAGTTTGATC(C/A)TG
GCTCAG-3", 1492R: 5'-TACGG(C/T)TACCT
TGTTACGACTT-3', PCRYEHR &A% 94 °CHildE
P£4 min; 94 °CZ5P£30's, 50 °CiE 1 min, 72 °C
FEM2 min, 30MEH; 72 °CCAZEMI10 min, JIF
13 PCRf= W) i% T A K FL A /AT Y, rfs
I 285 5 5 NCBIE R e 547 LX), ZENCBI%L
s JE v A FR K ™ LSRR [ nG 2 LB | I
1M IR & (V. parahaemolyticus) . ¥ ¥ I (V.
alginolyticus), BIHINE . 885K (V. anguillarum) .
% RN (Aliivibrio fischeri) . 78 N E 1/ 16S
rDNAJT A, R 56 % & AL 3B Br 45993 Jit 7
5K UL ST 18] A OG22 o 1 I I 39 Pk A o 1Y)
kg b2k 5, BEEL A& T Biolog - Mt 4% 57
12 W5, BB 5 R T IF-ASE R, W5 3 Pl
J A GEN HIPE# 55 3523 hJ5 7t A OmnLogis Y
R A= AL HE B, B AT 25 SR 5 8 e He ), %
TE LI R AR TR

KT A AR U R W

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

95%IF 12715 min!"”, JCEE MR M IE
A T5%WAS 5 1 min, Bigghm 50T, FwERR
+h 2% i (phosphate buffered saline, PBS)iE it
5~8YK, BT mm* A A /N B, ik
TE 1O A B 1 TE ) 4 1) JE it (NaCl 0.8% . Trypsin
0.5%. EDTA 0.2%)" & H 415 min, A
164035 F= F L LW 1k, 22200 H A 40 it 5 Ui 42 i
EFLS mLELE P, MAPBSIHEUEIK, B
W, TEULTE AL mL1 64085 3 3 (BN
15%J16 45 L35, 0.5%09 100 pg/mLg%E5 X F10.5%1)
100 ng/mLBY 7 % 2)E 1%, ¥ oTefLi it
W FLBEZE 12 N A5 mL 1640315 F5 3, A 5%
COfE R A B %, |WIE28 °C, Hit1~24d,
TF 20 M0 09 O FL AR B IR R AT S e s gt ik
BEAHAMNBH ., 1'5EA . 35 EAMeS WA,
P 3 T A B0 TR TR IR A i AR TRl 6L AR T
BHIANFAT, HRAMMAT12 h, &AW
3L 4 A 2 RN A 3000 A X 248 A R 19 2R 38 12 (5
P UWLERT), T 3L TG AN ] B ke Ak 3 2 1Y
NI T A, DA TR I O PR R 55

®1 HFEENHEFREBHELRAREEER
FIRTHETA 4

Tab.1 Primers used for the analysis of immune gene

expression in intestinal epithelial cells after stimulation

by pathogenic bacteria

ElEvEZR SR 553"

primers name primer sequence (5'-3")
IL-1B-F ATAAGCCCACTCTACAGCT
IL-1B-R ATTGGCCCTGAAAGGAGAGA
IL-8-F AGCCTGAGAAGCCCTGGAG
IL-8-R GCGTCTCTTGTTGTTTGACATCA
IL-10-F AGGGCACCCAGTCTGAGAACA
IL-10-R CGGCCTTGCTCTTGTTTTCAC
TNF-o-F CAGAGGGAAGAGTTCCCCAG
TNF-o-F CCTTGGTCTGGTAGGAGACG

ATEEZE L 3. 65 Rk

Fi T TSBURARRE Fe bk, 28 °CHiFRid i, TRk
PR K B 2 1x107 CFU/MLI T35 1 0] R S 56
B R (15+2) om ) f FE > 18 7 fi5 45 41 45
2008, eoradl, 14 s ORI, AR 3AE X B
IR A RE B R, B E 3N Y
o BT MM 30 cmx20 cmx 15 cmfr) 35 78 A
(TR )T 30 minf IR, X IR 2 H 45 i
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(Y TSB; 57 2k 28 Mg KA B I T 0 7 8, IR
S5 R T ST, eh P AR I I
FREAL A IR, WS T 65 A U TR LA K
W T MR RFRAEIRIF R IET R

2 4R

2.1 HIRERIFIE

A BB 15 95 5 110 2 o B 36 40 8 45 2 408k 1R
Bk, HPTCBSH B8 8158k . (RkEkk, Wil
otk ; 2216ES5 IR 5L B A B 250k . AR FE 16tk, W
TEORE o 28 ash Vs L 196 1 S 56 077 o 1 1 AR LV I 7%
PERIRBR, mPRIF MBI AL, 365 Rk
SYES AMIE), VEETEBOR I TR 223056 (2),
22 HIFELEE

HAmAMAT ST &R XF B0 T 1 16S
rDNAZEATPCRY Iy, 5 NCBUIEE FE 17
BLAST X 25 9 o, Fr 43 25 3 A9 B Bk 62.5% K
IRNTEJE , AR5 FF R I8 (Arthrobacter) FIAS
T B (Acinetobacter)5s , V6 LT PE SR A0 3 KR B
IR E T RmEE S SmiE, 28NS EE
MPESREE, 354 s 65 e 4k [CIR G o A i
PRES SRR e PE, HF _AR 3Rk T Bk R A Biologfik
YRk E RGN TSR, KR E16S
rDNAKG I Z5 A0V 5 -

HFAHB16S rDNAZ A EFH WIS
PRGN, 3. 65 H I 16S rDNASNCBIALE 2
HR LRSI RS R AT HE XS, 4R R, 35

®2 HFRERAMLEEIHRER
Tab.2 Results of hemolytic activity of pathogenic bacteria

Btk - I
strain . hemolytic
strains name .
number activity

1 BV ILESE V. parahaemolyticus JGBO80T08-1  +++

2 WYERIRE V. harveyi NS131251 ++

3 W V. alginolyticus B11-1 A
4 JKi  Vibrio Pr V0032 ++

5 WYERIRE V. harveyi WC13H252 ++

6 WYERINE V. harveyi 0233 St
7 WYERRIRE V. harveyi WC141015 ++

8 WYERIREE V. harveyi B14-3 +

9 S Vibrio InS-159 +
10 RRCHT IR V. owensii Xmb026 +

11 9K Vibrio Pri1099 +

0.02

65 NG AR UL /a4 il 5 5 o I TR B v 4 [
IR EL L RMIE, 1'9W 53, 65 HAAHMER
fi%, SRI% MmN RE %X RER(E LD, #F—%
TESE T 3Rh I I %8 g 45 SR ] S 1k

23 AR FEMHENER

e 3 A AL B U
Jir i bz 0B G FR e, RTOL 40  SE A  0) AY ER
T (FE12), Bk JC 20 B R e I 4 o S50 T 0k A 4
Br g%, e O T e s T8 L 40 i
T3 S A S G 3 R 3R 18 1 52 I

WM HEINE  V harveyi NR_043165.1

6

E#IE V. alginolyticus NR_044825.2

— BV IMLEINE V. parahaemolyticus NR_041838.1

BMGIRE V. vulnificus NR_036888.1
L 8890V anguillarum NR_042509.1
—— WIKRIKE A fischeri NR_029255.1

REE IR

uncultured Bdellovibrio sp. MF898031.1

1 {kiE16S rDNAF SR R G R B X
Fig. 1 Phylogenetic tree based on 16S rDNA sequence
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B2 REV‘ESHEHELRARES

Fig. 2 Intestinal epithelial cells of C. semilaevis

o it 3k 3% A 5 A8 K S R B R GA F 8 )
4 e 5 R 1 b R A0 S O T L B R
1205, EERANRIBEEIL-18). HAKHH
(IL-8). A FE 10HE K (IL-10) ) K i 53 SR BE A 1 3
N o TNF-a) 53 B 285 77 5 2 W 6 8 18 L 2 41 g
BRI A 25 5, LATR ST 3Bk B0 B X 40 B i A 1)
BT FERFAL AL, 2P SR T
A SRR LR 3R 5 K B, AFh AN Y
TR WA —E WA, g R ER, 45
FE AR X R ik A TS (A IRl 3 kA Tk
AR, Horp s 2 [C O 41 8 il b R AR IL- 103
R L, EEINE AR 8, W
Rl A IR T 4 TL- 102655 AT BT R R @I If
P TR 2 s e N A 0 B L R A IL-1 53R
NP R R, T 34H o TR A L R A0 Y
TNF-0 5 IL-83R 15 W1 i 10 (13).

. Ttz
*k control group
6| 0 o 9
V. parahaemolyticus group
5t I 5 T
V. alginolyticus group
4+ I 2

V. harveyi group

'l -0

1 2 3 4

FHRFEL R RILE

related gene expression
W

B3 @pHERGEFEEHMHELKARTSIL-B.
IL-10, IL-8VA % TNF-af#3t Rk &

wx % TR 3 (P<0.01)

Fig. 3 Relative expression levels of IL-f, IL-10, IL-8

and TNF-o in intestinal epithelial cells after co-culture

1. IL-p, 2. IL-10, 3. IL-8, 4.YNF-a; **. extremely significant difference
(P<0.01)

o [ 7K 7= 42 2> 32 5 sponsored by China Society of Fisheries

Mg AT RAAR LR Xas XA A
595 D B B % S 2 0 i T AN i
ranfa g TR e, 4R R, 2 AR A
ML T 40.02%, 111755 @ L E IR 7 R
PRI LA B e 2 CCI PR e 35 5 Y 320 g i 1 iz 44t L )
g R e < I N i -9 o 2 e = M S =2 1K
TR ZH . A i IR 2 LA B W A G I B 4 G O T
RO N34.5% . 36%H148.3%(1K14), FHH3FHR
PR X 2 T 6 L R A0 M EL A S TR R A AR
FAEM, g 4 OGS R F 1 AR, HK
SRy s I TR AR AR I 1 SR
24 ATPEIRESILH

SR FH 38 43 5 1 97 D A R AT 2 0 N T
RSB, oA o A [N [R5 55 3~4 K, 2
HER B o Tl N N NS | DS I T R
7 , HEEBER I, A 5 B B oK g i L
SETEY, WK™ E H R B & URDIR
Y. MUBGRBINEG 4K, B m sk
B AR, HERRENEE, ST
ARG F 1m0 ey 2 EQ TR 5 el J ) v i e I R ) 2
W B AT AR, AN 218 AL T AU AR TG
HOMEMEEINE. SA4dEEERKA, X
KIIEAR , MU 6 KRGt #4541 Bt st B4k,
FEIF R34 AT LB A P IFE TR (R 3) . LG4
B N T PRS0 235 51, 3 i I Jak e 2 i
JE ¥ SECLHR BT ARBYCIRAS T B R
i A AL B S R (L S),  (EL RS E X 5 2 (0 8 0 i
AT R 119 2 R IR B Sk T EE A, R
B IE) L & o E DR DA K BB T B = IR A A
Br, W& 4k IQOR b 2O P Aam , L RO i iR
B, T i SR SO 1 A 59

SCISEE R EoR, SRR EUR R A R
SR e 1 BT SRR TR TS
FI IR, 3B 3R 3k TR i Xo) 2 i o i 2L
ABORTE, Forb o5 1 (W 4 FCIE ) 1 Z0m 7 i
W, BETTHR N 100%, B N 2 W 85 5 BU%
PER AR ; HIR N3 S HOFEINE), SRR
95%; FHXTHT2KEBOR R, 175 (RIS I M K
FEDEORPER S, HET R =8 75%, [ &AL
55 v 2 W S 0 S8 T = I 5 A R K T 28 v
B 20 TR SR S A W) A o BRUIRER S & k E
T i i 18 AR R AEA BRI F TCBSFI12216EF- i I
SrERETE, B B ali Ak A5 3 [R] RS 58 ok R 3
I R o IO B B I TR AR U IR RO X A T Rk
T84, R 500 PR 45 50— 50, EW
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676 Ko7E ¥R 44 %
led led
R1
0.02%
le3 | le3
A >
100 + 100
0 0
-100 “ 1 ! -100
-100 0 100 1e3 led -100 0 100 1e3 led
Annexin-V 7-ADD Annexin-V 7-ADD
(@) (b)
led led
1e3 le3
m m
o [o»
100 100
0t : 0
-100 — . ! 1 -100 Y—
=100 0 100 le3 led =100 0 100 1e3 led
Annexin-V 7-ADD Annexin-V 7-ADD
(c) (d)

4 SHEEELEFENARATER

(@)X HRH; O)BIAMEIRE A () HEINELL; (d)h 4 IR 4L

Fig. 4 Apoptosis rate after co-culture with pathogens

(a) control group; (b) V. parahaemolyticus group; (c) V. alginolyticus group; (d) V. harveyi group

R3 HFREMALBRREIBRER

Tab.3 Results of artificial infection of pathogenic bacteria

PETH Senfh SPEIE
215 2R HERE THE%
group death number average
number of trials mortality

1S W (@M EIE V. parahaemolyticus)  15£2 20 75+10
3G EINE V. alginolyticus) 191 20 95+5
65 TR (M2 IRIRE V. harveyi) 20 20 100
FESFTHRA  blank control 6+1 20 3045

7 Sz B v O 0 T A5 9 DB T S 2 T M R 9% 00
HU L B
3 Wi

7% S 43 50 BN SR U5 9 0 o U T 1 1 1
1% 3 95 b BURE: R A7 B0 B 9 4> B T, I
T 2 K T B M S O T A 3 M e
AV AE B0 1, HL 306 D B [l gk s 241 Ak

http://www.scxuebao.cn

El5 BABRRRALERBEFENYBEEE
(a) I 2R3 S B3O 11 1 0 o 3 (b) A T S0 B 01~ T o £

Fig. 5 C. semilaevis of natural infection and artificial

re-pathogenic bacteria

(a) C. semilaevis of natural infection bacteria; (b) C. semilaevis of

artificial re-pathogenic bacteria

el E SRR R B, AT LA B A o W
1t 979 ] RE 1 22 s 0 1 I BT

0 NS R N AV S R R N W SR N S N
B, IR s AR K oAz, KRS R a2k
MBI 2 o TR R I A OO I A 57 9 114 B9 O 65 %
(Trachinotus ovatus)“F= 555 B 995 5 B HE 1750 85,
25 B TE I e D TR R RS AECC G 5 G R AP IXT

HHE K= %4 E 75 sponsored by China Society of Fisheries
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I AR LT SR 0 O B TR BF (Macrobrachium
rosenbergii) ()5 J5 T #EAT 43 B AT B BN 5 R
i D3 22N 1L 1T B M (Scapharca subcrenata) )
B9 AT R, K B 2R 45 9 A T Y
eI, RS ER W, B ETK SR
o B0 M B A 5 BOK = sh ) & ) 3 S
JEUTRT o AR S 6 D35t 0 0 2 R 0 1 O3 B A
B 1 34K B0 1 A5 10 9 5L T 4 S IR, T A A
LA AR A X H SO M #E AT T, AT HIE
SE T BRI 7 0 0 32 S I TR O B
WP, 5 ERAFRE A R A — 3.

20 L B R HOR BLA R B . B TR SE
Ko BE WIS e AR E G R DL A
T 3 0 Jo o) A A T ASOCR B i T B, R AR
SEUh W58 A B [T (Brucella spp.) i AN H
PB26X 4 il 1935, 23001 SR I PB26:k 2% T4 1k 11
PB264E 5 4 i A7 2L 55 5%, WL 40 e 25 LA
S Wi BEARDL . IEXFIL-6 . TNF-oFILDH% ik &
HEATRGI, 451 T BP267E [ Rg 5| i HTP-84H g Y
RAE, X AR A A58 . RPEEP T
¥V B oI TR X DY B8 65 1 1, KON EE Y M Ak
PR R Y Sk B A M AL B SR 24 h, TE MY
G 7= SR IR 0 Sk B AN . ARSI h
SRy Hff o A T O 2 8 %) 3R D TR ) R R 5
55, R B 5k T e 0 Gl L R A0 M 2R %
Fe12 h, W IERE IR S A A S e B K IL-10 | IL-
1B, IL-8 X TNF-aff) R iK TR, A3k K 1 A= 1) e i
P kA EEAER], R ECT R 5L
PR32 A0 FURNBUS 1 SR e s 55 AH O, BRI, AR5
B X X AR g N - R GA s AT TIE, DURSE
3 L T T A A O 1 R A R 8 N A IR
HAIL- 108 & g A 5, BARRSI F
200 X8 O T R A I 8 R R AR A A AR S
MIVET, D E 25 R W, i 0 22 1) 0 A B0 T
TEANRIRRBE b 5108 T iE b B 40 i ) e g B 2%
JNE o v ne A QI TR 4 Y i 0B L B A L -
108 B B35 B, R 4E [N R 5
s bR A0 A TR Y SERE B, 4
T sk 3G I AR PR 2% 38 1 R X A i T A 3R
FR S E SV, DA KK PRI 7K SF-HiE B iy 24 TSI m] fiE
HA B BOR M, v 2 FCO R Ay A T ] 8RSk
WA RN T — 450 . IL-8 N HFR R M
A7 CXCLS, 3 3z W 51 5 30 v HokL 20 i 5
R A AE T IA B AR A . TNF-afd 7] LA

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

FE AR YA ] I 845 R A0 LA 44 o BR T REAE
i geE 40 it & A i IR BTSN, TNF-aif 1] LA S
BILAAR 5 M 2 g 6 928 1o 28 1 81 1 A Y, 321 30
I3 R 2H B b Rz A0 M B TNF -0 5 IL-8 3% 35 878 4k
—%, ¥R B, HINF-o b J80EE K TFIL-
8, M3 J5 B X i L R A A PR A T R
{14 G 925 0S8 S N, E 3 D TR 1 B0 1 5 TN
oMIL-83 ik Z (A JC WA AR G . TL-1BJ2 RAE
J N R R, S A e R I kAR Y
PHPEAR G . IL-1B7E M HE RN B 4l h Rk it 5 2
L2 TG I 25 55, 1T v o I 2 R0 1) 3 a4 9K
WA IL- 18 BART X IR . B W 45 AT
AbERAL T, 3P SR DA T i R A R AR
TN )RR ) B 5 N2 B N, EL AR s R T R
K 5 3 T T SO PR 2 A R R
HEE o AT 5 D A S R 3R Y 4 R TR Y
W, B8 00 T 3% I P 40 A 25 1 114 588 55 4K
e AN < I o 1 R G G N o X
S 30 018 9 I X 2 8 11 N T IR S 6 & AR
5T 45 R — 20, 3B R H 40 i 5 0 R
R 1% 35 0 J7 2 FH 0 0 S0 1R 4T 1 2
A — R L HA Ak,

SE M
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Isolation and identification of pathogens of ulcer disease in
Cynoglossus semilaevis

LI Wenyue, ZUO Zhihan’, ZHANG Jingjing, SHANG Bijiao, SUN Jinsheng
(Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Science, Tianjin Normal University, Tianjin 300387, China)

Abstract: In this study, 40 bacterial strains were isolated from the intestinal tract and surface lesions of the
diseased Cynoglossus semilaevis with 2216E and TCBS medium. The hemolytic activity of the strains was tested,
and three strains i.e. Vibrio harveyi, V. alginolyticus and V. parahaemolyticus with the strongest hemolysis activity
were screened and identified as the three potential pathogenic strains in vitro. By co-culturing the three kinds of
potential pathogenic bacteria with the intestinal epithelial cells of the healthy C. semilaevis, the relative expression
of the immune genes and the apoptosis rate of the intestinal epithelial cells after co-culture were detected
separately to evaluate the pathogenicity of these strains at the cellular level. The results showed that the expression
of interleukin-10 gene (/L-10) in intestinal epithelial cells was significantly up-regulated after being stimulated
with V. harveyi, suggesting that V. harveyi elicited the most intense immune response after co-culturing, and the
apoptosis rate of the intestinal epithelial cells after co-culture with V. harveyi, V. alginolyticus and V.
parahaemolyticus was 48.3%, 36% and 34.5%, respectively. It is speculated that V. harveyi is a highly pathogenic
strain of C. semilaevis ulcer disease. Finally, the results of the artificial infection showed that the mortality rates of
V. harveyi, V. alginolyticus and V. parahaemolyticus were 100% and 95% and 75% respectively on the sixth day
after artificial re-infection of C. semilaevis, which is consistent with the results of the cellular level test. The study
indicated that the three Vibrio strains screened in this experiment had strong toxicity and pathogenicity, especially
the pathogenicity of V. harveyi was the strongest, and it is speculated that C. semilaevis ulcer disease may be
caused by co-infection of various pathogenic bacteria.

Key words: Cynoglossus semilaevis; ulcer disease; pathogenic bacteria; separation and identification; cell
apoptosis; immune gene
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