43 % 5 5 W
2019 45 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 5
May, 2019

X EHS: 1000-0615(2019)05-1298-10

DOI: 10.11964/j£c.20180611339

s I 3 M R U DRER S A RS

= g2 X W, KEER, xBE,

EIFEX, BEE, & &

(1. FHRKERERZE TR, WRFE 266071;

2. HARGHIEIREE — g FE AT, AR H 8 266061;
3WARKZFEFEFER, WK B 264029;

4. F BB REEEEDRE AT, WK FE  266000)

AR,

WME: MR, FRNEDWABAERERARAE, EHTEIMHAARBHRAERER, ™
BRI AT ROEDRE A EER K. B20174H DIk, E A MK A A SUE T B SRR
WY, FREEXREFHE M, BREDHEKE BT, LRAXEAREZ, R
MEREWR, BEHABRAAKLHER A, FERKEFEERX, ATERE, HELHRAL
ERERMEF R Rk AFANERAXEDTNFRENAKHEF 28 HIB3KESHE
P, B RS LR LT MRHDM-27 5] 2 4 400 B IR B g 4R A B R BUE K,
H ¢ # 8 5t B (LDso) %1 4 2.89x10° CFU/mL, % # & B #hHDM-28 4 3, RJA £ 32 4
B AT 16S rDNAW 2 F A M Jr ik H#HATE &, %R B, HDM-2 % % KILE ;
AT A ARHDM-289 B R AR AR, K F % 4 B SL(TEM) X B #RHDM-2#t AT &, AR E
T, HDM-24 Bl &£ &, A3, K/A4220 pmx4.75 um; Jy 3k 20 HDM-28 471 & & U

W, KRRy REHTHIRE, 4

£ &, HHRHDM-23f £ K B & 1 3k 7 1t ve & &K

MR BRALEDWMAL E LA KRN, WARAHDM-23 & 508 5 09 Bk T E LK
S LR E o AU A AR SO T R BT B R e AT B I ie BOR B JE R B R A YR
REI: Fo0ED; KA RBEEME; KEH; »ERINE; HHKE

hESHES:S41.42

2 80 B (Hippocampus erectus), J& =T K
VORI, R T R R R I A A X
e, —MELGHNESUHEMET SN2
SEART B 20044F, BT IR S YR ER B
T AEE& /s 2 (Convention on the Settlement of
Investment Disputes Between States and Nationals of
Other States, CITES)FItH 5 H AR R 5 ¥ (Intern-
ational Union for Conservation of Nature, IUCN)ZL.
ax b, mTHEZENPELNE, KEX
T T 1 ok 2O BT, A R R S — AN i
B2 o RIE, 20144 IR, RRAF RN ] T b B2 2544

WS HER: 2018-06-25  {&E HEA: 2018-09-21

X RAFRAERD: A

W) TS 2e Gy ¥ a2 ), JEAEk, W TR
ARG S MY B R R B A B A R, BR AR D
M 2O R B, W SR Y R R )
AR,

AHXT T oA i SR 50 f0. 28, 1 M N
TR FRIH IR, R AR A B S 32 B
YL, BRILZ AN, W DIAR R JE (Copepods) Fl X
Hi(Artemia) H £, XA YA B g #E T K& 02
W, PR, 7RV R GE L v S R) A H 5
e, E SN2 T A R R RS, 201748
DI, FEASU SRR, MER kR

BIE . H &K E A A RI(2017YFA00603200);  [E 5 i 5 i FE AR SR B R 2 5 TR 8 5 92 58 = FF i 3 45 (MESE-2017-
02), ; A K2IEARF LS 9% & I0(20152QXM2024)

BIE1E&E: #AZE, E-mail: zhengfr@fio.org.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20180611339
http://www.scxuebao.cn
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BB ER AL, T B R B WK ) LK R
VR s, BB R T AR, TR A B R
SEAR, AR R IR R B 8 e, BT % 6

HRE LG IR . BRI DA TE3 dANAETS, ET-XR
Bk 80%L I o

20174F7H , XNTT B i B TR AR R O
BIR 2> W AR IR AT 3R B 507 £ 5 ik 1) 4% 80T Btk
A7 98 DT B 0 e, SR AR B AR AR AR E U
Loy ¥ AW T BEUI 1R I o 2 s, JF
XY T RGE LT 0, R A X5 Jt
PEAT TR . Sioh, XMEBAREBESS
fiE 1 26 808 S AT T A BUR B 2E 00T, A8
iy T 3R B 7 45 5 AR I 2 W AL DT I 2 it B K
Y, R 2R U T 37 B M A B R R B E R

R Rp S

1.1 #H#

g R S 80 B i B e AR A
RN AR HE R K (7.85+0.34) em, 4 & (2.34+
0.26) glo AU 8 57 TR IAE (60 cmx40 cmx
35cm), BFRFAM: EREEH30, RENQ25+]) °C,
LA, BRI KR F50%, 2216ERG 57 5L | i
PR R 6 7 45 T2 £ 10k E W% 2 s (TCBS) 1 77 3
DL K LB V7 35 5% 2 W T 5 5 W 1A ) B R A BR
) 10xPBSZE a7 W T b ot & 3k = A W
AR RS e 8 DL Ay T
BN BCAE PR A FR A ) 5 PCR Mixll T 4E )
TRRE)VABRA T ; 16S rDNAE 514 27F
1492RH I i3 IR #R v A= W BB e A A PR /)G o
1.2 FH&

BRGNS E . L H BA AL AR
(1 B8 AR B0 HISAR T 525 %, H10.01 mol/LiYy
TG W TR h 2% w3k 7K (PBSZE whifk ) s i 6 37K,
X R A% B B BEAT R, A L RS LA
QN1 1 20 2 1 2 2 A K TR PBSZE il 1 125 00
W, TR ST U i BN W AT RS 4 i U A
T2216EX TCBSH; ##5k, 28 °CHiF#AH 553524 h,
PRI TR RO 2240 oy B alidb s, A5 3 134k 4l
R DL TR

Sl L e e AR R MR 16S rDNA
SrFRERR, PRIBGHRAL AR T SR80S
PR Bt LA 8 [l IR L S5, 3R AT R 43 1)

fir 4 HHDM-1, HDM-2HIMDM-3 ., ¥ 3%k %tk 7>
RN T LB KBS 32 5L (70%1E 7K ), 28 °CHETR K
324 h, WK T6 000 r/min5.0r5 mindt 8L w4, fifi
R B TPBSZE o, 43l IR &k 10° CFU/
mLF110” CFU/mL, #2102 % 3% 18 )5 1 a5 4
QU AR B, RS AR 3T, B
AFATI0R 480 S . $£0.10 mLA R Bk . AN
[F) VA 85 11 TR VAR 2 I s 1 S 0E A SR B0 AR P, X
FEZH T B S5 I PBSZE M, LR & aiig
SR BB TG B0, I OB R 2% 80 1 1) 1t
KL S T8 A0 23 UEA T A0 B P4 S

AR E G R A O L RAL)
PR V55575 066 38 uLICH K B PCR/ANVE 1, 99 °C
WEEE20 min, F TP 48 16S rDNAF 5 #3854
J}27F (5'-AGAGTTTGATCCTGGCTCAG-3")
DL %1492 R (5-TACGGCTACCTTGTTAGGA-
CTT-3"), PCR/=#)% i IR % i A W Bk 4y
AR F R, KO 45 SR 7E NCBIUEUE 12 Hh it
fIBLASTLEL X, HUS5 H Y3 DA [R) 6 45 g 1 2
K, FIFHMEGA 5.1% AR AH % 75 M 2 R 58 &
B, JFH A 2B 000K G I B 5 B L ¥
4l 1k J5 ) T Bk HDM-248 458 156 B A5 B 0k 47 4F B A=
b5 B 5286 . HDM-2.81) 46 4% Fh T 22 1 6 E [ 4 45 5%
I, 28 °CEEFEM P S 9E12 he I ARHDM-2FH 4 ™
Pin T, BRSO3 min)g, BT BN R
(JEM-1200EX, Tokyo, HZA)FMEZHEKIES .

HHEGRE  ARSECSRAAUTYHOAKBE),
1 FH ISP A= 25 25 80 (A% 0 6 mm) Xt 7 # HDM-
2T RO . FREASE T, HETIRZ
R S T ¥ A HDM-2 5 Bk 59 22 16 E [ {4 5% 5% 3
T, WA R AR E TR SRAR, 28 °C
i 9512 b ) 40 o P AR

FHHIZF(LDs) M A R TR H K
HDM-2/ 8 PE K/, AR 5T 5 X & kR HDM-23F
FFLD 5o F 0 52 Sy . FHPBSZE P FF B W v J2 %
R 5.46x10°, 2.73x10%, 1.37x10°L) 20.68%10° CFU/
mL, K80 D5y SR BRAL, A AR PR
H3NFAT, BAFAT10RE, F0.10 mLAS R ik
1) A TR 40 I I 3 Ak SR Bt T AR, X R
TS PBSZE il . 480 D24 1 S L I
LRI L SR AR B AT IR ML, I RO
TR LA i 18 R AT AN R, OF
fii FHIIBM SPSS Statistics 205 /43154 LDs.

28 47 R 32 3 LR I3 BUR A R 7
ZE A A FIMEE BR 2% 8008 T 1) B2 JBk L I DA K% 8 21
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21, fEDavidson'sfilE W H [E 24 h, Z #1724
BERSEE K, R ZH R B, 17
WS AR R A, PR RS pm. K U) R
Wi T8, WIS . 7R ARK—F4L(H.E)
Y {h, J5 75 o U (Olympus CKX41) F W%,

2 g

21 BEENSE. SHLURBE

Ml S Y S rh 5 TR R HDM-240 19 4%
S0 S B G ) Bz R I R S E TR AL, H
i R 5 SR R 0 RE IR v BE AR AL (BT 1), A
SR 21 4% S0 L R 4] 2k 80 R B
BAEARFIET- IR (K1) WYL 5 B 5k 808
Ry WL K i 2 AT A T A R, 1S
S AP 25168 rDNAY E R I, S5HIR T840
PR A —Rh A TR, AR A BB AN, BRI, TR R
HDM-2 55 80ifg B 3 J 15t 97 255 A 190 TR 1A

22 WEEHNEERNE

16S rDNAF: 5] 547 vA B % %o K F At o4 My 312
P FRHDM-21%) 16S rDNAFF 5 253 FF K /N A1 1 405 bp,
4 B )7 S FENCBIE R 5 rh #EF TBLASTEL X, 45
REIR, WHRHDM-25 05 4E WK E (Vibrio harv-
eyi) i 31 [R) PRI 15 311 100%., BRS H 0 51 ] 5
PER = O AT 51, FIFHMEGA 5.1k 4B
FHEEWHER G LB #2),

A AR gAY, Bk
HDM-2 4 5 2% [ FIPE, 7T 7 1%~10%NaClZE [
K A Al R BRI A RS . CH RN L R BT
FLACVRE LA S 22 20, AN 0T R BEACHE FZLE ;IR
JE Tl DA S W e g B 5 H R s P, LIS B K
Pty B s N SR AR i LA R ot 4 e i 4% il P
PE, SRR, HONPG. VPLLEMR
SR R BAME(R2), H%E e 45 R 5 4k [N
HA -,

& 1

BRERHEE

KB DR IR R RLE
12 ARRE TSR MAL0E S 3, 4 kS HDM-20 S0 4 808 5

Fig. 1 Clinical symptoms of the infected H. erectus

1, 2. diseased H. erectus under natural condition; 3, 4. diseased H. erectus injected with HDM-2

#£1 HEHRHDM-2[E B4R
Tab. 1 Artificial infection test of HDM-2

5 TSR BE/(CFU/mL) TREAET AR I HR/ R BETZ2/%

group concentration accumulative death number no. of H.erectus mortality
HDM-1 107 0 10 0
HDM-1 10° 0 10 0
HDM-2 107 2 10 20
HDM-2 10° 10 10 100
HDM-3 107 0 10 0
HDM-3 10° 0 10 0
X8 control 0.01 mol/L PBS 0 10 0
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45

91

100 | HDM-2

| WAL IRIKE V. harveyi

BV MYEINE V. parahaemolyticus

63

FRSCHRERIREE V. owensii

78

WIRIKE V. campbellii

BEGSNE V. diabolicus

N V. tubiashii

Hp SR V. mediterranei

HENEE V. anguillarum

A
0.005

B2 HEHRHDM-2E T 16S rDNAFFIHINI R G % B i
Fig. 2 NJ phylogenetic tree of HDM-2 based on 16S rDNA sequences

& FUR AR HDM-23% Ff F2216E
BfAREFR 0L, 28°CHiFR12h, WISKHTEIEAS MK |
RIEIRIE . S ST, Rk EIRE G,
#EW . R RHDM-2H 5 85 R 71 443 min, P15
2537 T L B LS, I AKHDM-2 5 AR . A
WEE . AL, JoZEM, H AR KN HR2.20 pmx
4.75 um(1¥13),

2.3 BRI

B AT R A B, EARHDM-2X) % e
% SkAUflE . SRIEHTA DL RSB B B R AR
UG XAREORAE . ARV R R
VAR D B ARG SRR TR A B P b
FORVIM, ZVEIHER . WHR . BERULK
REE R AF U FATTEM 2515 DL(R3).

2.4 LDs,89ME

FE TR B HDM-2 [ 47 Y [ I R e s oy oy,
e B K F- K 107 CFU/mLSE 36 41 45 80k Ty Y BB T
HoN20%, HEHTHDM-2¥k i /K -4 10° CFU/mLSE
B 0 4 80 D FET- R 100%, #ELDsokb T3
Ji# 7K F-10" CFU/mL 5 10° CFU/mLZ 7], 3 33 F- 4
P BevE, WE T 10° CFU/mLAY A i e B 4y 5.46
10° CFU/mL, # Mt 25 H 3% 11 I 347 LD so 1 I 2 52
5. SRBU ARG R, W50 51T
PIPET- ik #100%, 212, 43K 44401
ROBIHA0% . 10%LA K0, 1%t B8 20 440 & G

FET- B (F4), L, LDsoi 545 R 2 H2.89%
10° CFU/mL. P IR WSCER HE s 2% 80T 5 i 1t 12 UL IR
Bl 1B A AT AR P A S, AR £ 16S
rDNA%E TE 51 53 B (0 240 1 g [m) —F

2.5 AAFRIBZFE

DA 4 S0t 14 B2 JEK L R U A0 B A ) B
WA 3R BB 275 IR WY 2R SO S A B RK L AT
IR S8 AT A AU P AR . AR W, VR
AOUS IR IRH G E R, K= LA
ZHTE, GRZEE WA, HEA AL
BR; SR ANERE T S, EENH ST,
LR RS, 5B o, B
PEIRSEARMIIE 3%, JFal WIS 2L A & 25 A
JIF AL b R LR A — R 98 A B R (P ) o

3 TR

AR, & B AR 0 D B A BT R A
2RI b, N TSR E © 28 R T 2 T 5 T SR
MEZEFB, R TR S kA, i
N T 357 8 I 2 g S A RN 7=l b % 8 37 B K
HBHAR, AHIE 5T R A 3R B 1095 2R A AE I 2R L
T Hy v 43 8 B — Bk IR B HDM-2, 28 A T [Al 15
JEG YL 52 86 UF 52 B MR HDM -2 8 4% 80 B 36 B 97
CEAAE RO DR o 3 0 A B AR AL S R T A
Wy2F 7 1 55 5 5 1 E HDM-2 M W8 48 FR IR
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*2 EHRHDM2EIBE L EER
Tab. 2 Physiological and biochemical characteristics of HDM-2

H HDM-2REE45 0 IRk RO TiH HDM-2WUEEE5 R Ik IO
item observed results V. harveyi item observed results V. harveyi
1%NaC U Z I B2 + d ;353 - d
1%NaCl arginine decarboxylase urease
1%NaCRZ 1 B2 + + ONPG3E4:
1%NaCl lysine decarboxylase ONPG test
1%NaC15% Z B2 i 2 i VPS4
1%NaCl ornithine decarboxylase VP test
1%NaClH; 2 B2 7K i it + d MRS - +
1%NaCl arginine hydrolase MR test
1%NaCI%#] % + d HZENE + +
1%NaCl glucose maltose
1%NaClH 5 4 + + i - +
1%NaCl mannose gelatinase
1%NaCl A5 2 DK e i + Hig
1%NaCl argininedihydrolase lipase
1%NaClJ B + d HERGLE G~ G
1%NaCl sucros gram staining
1%NaCIBi $i7 1 B + d Kovacs [RHEHE i + ND
1%NaCl arabinose Kovacs indole
1%NaCIAKE TR ERIE R - +
1%NaCl xylose nitrate reduction
1%NaCl'H 75 B + + 3%NaCl H,S75,
1%NaCl mannitol 3%NaCl H,S production
3%NaCIFLFH 3%NaCIJEK + +
3%NaCl lactose 3%NaCl peptone water
1%NaClJLEE 6%NaCIffK + +
1%NacCl inositol 6%NaCl peptone water
1%NaCIHT L £ + + 8%NaCIf K + +
1%NaCl citrate 8%NaCl peptone water
1%NaCIK M H - d 10%NaClf#f7k
1%NaCl salicin 10%NaCl peptone water
O/129%U + + To bR
0/129 sensitivity no salt peptone water

e BEEE, <RI, G, d AFHART, ND. TAHSCHEE, ONPGSEL:. B- R M HEESLL:, VPIE.

HeLT S

RS2y, MURSEDE.

Notes: "+" positive, "-" negative, G~ . gram-negative, d. discrepancies, ND. no data, ONPG test. B-gala-ctosidase test, VP test, Voges-Prosk-aurer, M. R

test. methyl red test

ST 5 A2 — i g 22 U 2R ) R LR
W, O HRGE R BOR I A B ", 68K
M IR (V. alginolyticus) " I 4 G IR
BT s A QI A — R PR BR B AT
REZRORE, HBUSHC# ZHkiE. w
AE QO TR ARG X )7z, MR O A a2 45
FBE(Paralichthys olivaceus) . 1[G -l (Sebastes schl-
egeli)" . i 55 A (Centropomus undecimalis)™ . 4%
9 (Sparus aurata). 8 V5 & (Dicentrarchus lab-
rax)®" . KVG L (Salmo salar)? V) K 5w A B4
(Epinephelus coioides)™ % . 5K B 5 X 1 25 1) f&
WK, WIECAHMIRE, KN Af# H A
y(H. japonicus) B FABER R K 55 27 AR5 Al
J= 5N (V. splendidus) ] fdt KR 5 (H. hippocam-
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pus) B 5 VB A R B ) (H. gut-
tulatus) B A BER B2 BRI W Y5 o 2 FQ OIS nl fiff
VIR B (H. kuda) 8 35 LR 2% H20174E L)
K, EREICIFLOE S FREL RS, KK
Btm SR G IR Bk R, SRS N E R &
Geik, RHERA T ARSOE SFRGH K JE . A
SCE RN 25 BUE B 138 B 0t 9 25 5 IE R AT WE ST
Y B E TR R E HDM-2 N WA 4E RN, N
G 53R Bt LA IR AT e 5, WOR R
S RN FE B8 5E FET

h T A s R ADM-2 B SOt X R
I Sk S0 H AT AL SV B A AR, WEE R I,
B 3R B 255 1Y 2 8Oy B Bk 41 4™
WAL, BRZETERWA, WHAEREZ 8,
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53 & H, B YRR SR I 580 SR KBS LR B IR ITR 1303

500 nm 1 500 nm 2

B3 EHkHDM-2i% 5 i $E &
Fig.3 Transmission electron microscope of
strain HDM-2

i 208 ) MR 2 5SS A O A 1R 5 Oh SR BR B 4 4 58
VBB, FE 5 T A S ER BR AR 1 5
—IE BT 2 bR AU Y B AN e — A
BRRANL, n] DL IR R Y, A T
Btk SRR AIEE R, XEHREAA
HE MR REM B RE N R, HEZN A H
HHL RBEMEH, BEER. AMRER . R
PREE A AP KA, 76 02 AR i 16 2l b A 3%
EHEERGRPEINRES, HEUR B IR AR
N, SRR B R AL R S AU B, AR
T A% SO B IR 2 WA T, R N 22
LEM e RPN, LR M. AR,

%3 HEHRHDM-2#4 R IER
Tab.3 Antibiotic sensitivity of HDM-2

2R 2 & (ug/ ) B Bl A%/ mm Bk
antibiotic name drug content diameter of inhibition sensitivity

AR Je*%  florfenicol 30 25 T
ZEKA  netilmicin 30 12 4
eIV R levofloxacin 5 15 4
B SEPE bk amoxicillin 20 6 _
LAffhiE  ceftazidime 30 19 T
Bt A enrofloxacin 10 12 4
¥ &  neomycin 30 7 4
FAETEAR ampicillin 10 6 _
Z P E  doxycycline 30 6 _
VYR ZE  tetracycline 30 6 _
Skftuh#a  cefatriaxone 30 24 T
HHEZH penicillin 10 6 _
JKK#HHK gentamicin 10 6 _
JeHe# R cephalosporin 30 19 T
R E  ciprofloxacin 5 11 4

T CH U, HRUR, AR BUR

Notes: "++" highly sensitive, "+" sensitive, "—" insensitive

VR 55 B I 55 — T8 S 5 B 2 R Z & & 8k
Joq I R HDM -2 R, 4 177 1 390 G Al 32 5 IR
A L AT AT, HDM-2 A DL i 8% 3K 45 8008 5 1Y
PERGFBOHBREBG LG GIE, i H ks
PES BT, ATREH T A SR, AME
A BT FE B o2 U e s EREE — 2,
H R m] AR 3 H B 5052 1 3 — &R A 50 g Y
P R e R ), T AT S O T T AR

FUAT N Ak, K2 B 2 )l o pe A R
PEATIRIY o AP, AR AR BN, &
B TR B 7 2B AT LR R e B IRYT o
HEUER MM k& 2 W Ae e ®, il
RSV 0 TR b AR 45 4 L 24 0 5k B LA R 2 R T 24 1
A AR AR PRI, TR O 3R B 45 G
k9o D T B LU BILA X IF A 2 v A A By
Tt EAT 4R S
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* 4 HEHRHDM-2 LDso#50 E
Tab.4 Determination of LD5, of HDM-2
2853 BV /(CFU/mL) TREWHTHU R B RUBETH /%
group concentration accumulative death number no. of H. erectus mortality
1 5.46x10° 10 10 100
2 2.73x10* 4 10 40
3 1.37x10* 1 10 10
4 0.68x10* 0 10 0
X2 control 0.01 mol/L PBS 0 10 0

ElhE HECEDENAREFENE
L EHEE ALY, 2. B RALEY, 3 M REEALYY, 4 BORSEALAL, S REETIEALSY, 6. B ITALL

AT SR AR AR X3

Plate Pathological observation of H. erectus

1. skin of healthy seahorse, 2. skin of diseased seahorse, 3. gills of healthy seahorse, 4. gills of diseased seahorse, 5. liver of healthy seahorse, 6. liver of

diseased seahorse; black arrow points to the lesion area
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Research on epidermis ulcer syndrome caused by Vibrio harveyi in
Hippocampus erectus

LIYing'?, WANGBo’, ZHANG Peiyu', LIU Hongzhan’, ZHENG Fengrong >,
WANG Zongxing >, XU Zongjun’, ZHAO Chao *

(1. College of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China,
2. First Institute of Oceanography, Minsitry of Resources, Qingdao 266061, China;
3. College of Oceanography, Shandong University, Weihai 264029, China,
4. Qingdao Qingyuan Marine Biotehnology Co., Ltd., Qingdao 266000, China)

Abstract: Hippocampus spp. is unique marine fish with special body morphology and life history traits. Compared
with other marine fishes, the most special part of Hippocampus spp. is male breeding and strict monogamy. In
addition, its unique body morphology, including curvaceous torso and horse-shaped head, has given them higher
ornamental value. The trade volume of Hippocampus spp. is huge in the world, and the majority of the trade in
Hippocampus spp. is for traditional Chinese medicine. In recent years, the destruction of wild habitats and
overfishing lead to a sharp decline of the wild populations. Aquaculture of Hippocampus spp. has been considered
as an effective way to solve the problem of decline of the wild populations and the unsustainable trade for
traditional Chinese medicine. Therefore, the development of the Hippocampus spp. aquaculture is essential.
However, the threat of various diseases has seriously affected the healthy development of the aquaculture industry.
Since 2017, in the breeding process of the H. erectus in northern China, epidermis ulcer syndrome has frequently
occurred, the morbidity is rapid and the mortalily is high. Epidermis ulcer syndrome has become a high incidence
disease in the aquaculture process. Diseased H. erectus showed obvious symptoms, such as large rot area in body
surface, darker and lackluster of the gills and liver, diseased H. erectus would die within 3 days. If the diseased H.
erectus were not removed in time, a large number of seahorses would be infected. Although most fish diseases can

be treated with antibiotics, the overuse of antibiotics may produce many potential threats, which are not conducive
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to the sustainable and healthy development of the aquaculture industry. Therefore, it is essential to further study the
pathogens of various fish diseases and then we can develop biological control on this basis. Accordingly, the
priority of research should be disease treatment and health management, especially disease treatment. Specific
vaccines can be developed from isolated pathogenic bacteria, which provide effective way for disease treatment. In
this study, dominant strains were isolated from the lesion tissue and intestine of H. erectus with epidermis ulcer
syndrome. In order to determine the pathogenic bacteria, we carried out artificial infection, the infection results
suggested that strain HDM-2 was the pathogen causing epidermis ulcer syndrome, and the LDs, of strain HDM-2
was about 2.89x10° CFU/mL. We identified strain HDM-2 with physiological and biochemical identification and
molecular biological identification methods, and we observed strain HDM-2 under transmission electron
microscope. 16S rDNA gene sequence analysis by BLAST in GenBank suggested that the similarity between strain
HDM-2 and V. harveyi reached 100%. The observation results showed that HDM-2 was about 2.2 pmx4.75 pum,
with peritrichous flagella and capsule. In order to study antibiotic susceptibility of strain HDM-2, we implemented
the antibiotic sensitivity test by using Kirby-Bauerdiffusion method, and results showed that strain HDM-2 was
highly sensitive to florfenicol. In order to study the pathogenicity of the pathogen to the host, we carried out histopa-
thological observation of the diseased H. erectus. Observation results suggested that skin, liver and gills were
severely damaged by HDM-2. This study would lay a foundation for the prevention and further study of the
epidermis ulcer syndrome of H. erectus.
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