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KR, A H i R b oF 6F 29150 T AR
1260%. MR, ARSI =R A R KE Y
WAL SEEAT T DR S AL RS, LA
N A A PSR BHE R P A IR KR R 2

1 MEHSTE

1.1 SLIeMR

KR 2 B L YR b b ST b X O
T, ik B SR AR IR Y F BT, IR TR R
(34£1) g, PRRIF(15£1) em; {E T 6FIG A 7 5
W FRAE Yy, R N (20£1) g, RK A(13+1) em,

1.2 FmEESEDAE

TOW AT, BCEL AT M8 i KO R 9 W4t
FEERY N . OB UE . OMUNE SR kA L, R
PR G IR T TCBSHE FR 5L 12216 ERE 37 3E, 30 °C
HiFi24 e IR R IES . R/ B,
PRICAS [RE A8 B PE 34 TR 3 R 1730 DA L i 4l Ak 1%
F%, A, WSS 73 5 W BDHYPFS-Y1G,
BDHYPFS-Y2P, BDHYPFS-Y2S,

1.3 HAAFRIBN &=

Bl BRE RN SR 2 0 A 8 1 JIE I L G O
MESELH 2], T Bouin[K [ 12~24 h)5 % A
TS% KGR AE o ALZURE SR LT U . oK . A
W, Y. HEQR G W AE G, EFE
A B 3B (J€ BETE2000-U) | WEE 44 IR0 5% .

14 FEELE

A 324 AAFAE AT 4 Sr BBEKBDHYPFS-
Y1G. BDHYPFS-Y2PHIBDHYPFS-Y2S43 5| 4% Fif
F2216E[ AR 37 3L |, 28 °ClHIR I 324 h)m
FH TG DA 2 b R Pk BCIE i PR TR % 12 D T 40 TR i
Yo h, HEXWME OBEEH, (36£1)°ClHIE
B,

»FAEFET P BUHT 6 1% 5% 10 BT
T IRH KT, 99 °C/KiA20 min, B L IEWAE N
B, FIFE S P38 16S rRNAFE R 2K, [H]
) e S 0 5 | A I LB S P (R ) R
RZ 60 uL: 10 umol/LHYIE/ a1 51 ¥) 453 uL,
DNAMH3 pL, 2xTag mix 30 pL, JCI#E K #b %60
uLo SR &4 : 95 °CHIZEPES min, 94 °C ZE Pk
45 s, 42~55°CiB k45 s(CAIE 51918 K E A
[, #21), 72°CHEMH 90 s, 341EH; 72 °CAGE
110 min, PCRI N =¥k £ TAEY TR
TR A RS F1I Y o 3 [a] (40 3 B F 4 168
FRNAZKE [F 4 14 7 %1 38 i EzBio Cloud %% 3 k17
JEH RN AT, X IS R i R A 16S rRNASKE
K 18 17 51) 442 52 3 GenBank# 17 )5 51 5 19 78 9t
REUB 75, Clustal WHE 4 NCBISUHE )%
FRAT Y R ARLBE A2 5 8 3 31 RN At R ) T 51k
T2 X, HIMEGA 6.0%k 4 5% H 4% 4 1
(NDHg R G8 k B W, I i B 259 1T (bootstrap)
PEAT BAR EERI , A A EESE N1 000K .

1.5 ATL[E]REsEEE

PR LSOV O vk, U R T 6 4 £
1808, 3% UG #E47 AN T RS ss . Fralifbr
P B BDHYPFS-Y 1 G JG b A B &R 7K il B 5 &
W, W VRO BE PR L L 10° CFU/ML, 10135 86 7
B £ 10° CFU/mL, E5A508041, R34 P17,
BAFAT10E i, AR AR 1S 9 31300 pLE &
W, N PR T A S AR R AR B R K . FEKR
(19+1) °CF #E L M EL T dF i 55 5L 56 £ 10 % s
fiE . BET 1% 00 S Wi AU AE IR o fifk ) XL 5% 031 E °F 6
TN 38 B R AR IR 00, IO A8 21 4 I e K R AT
o DL DA 1Y 3 B 5 M A o R O IRk T B T B
BDHYPFS-Y 1GHYF 5t it

lgLDso =X, —d (ZP _ 0.5)

S X PETSR Ny 100%2 9% KR, @iy 3t

®1 BEKRFEHRRESIIFT

Tab.1 Primer sequence of ascites pathogen

| Ji BK/Mbp PCRIIMF51(5-3) Bk PC 225 3R

genes fragment size primer sequence of PCR annealing temperature references

16S rRNA 1500 27-F: AGAGTTTGATCCTGGCTCAG 55 [7]
1492rrrr: GGTTACCTTGTTACGACTT

toxR 390 ToxR-F: TTCTGAAGCAGCACTCAC 42 [8]
ToxR-R: TCGACTGGTGAAGACTCA

vhhA 1300 vhhA-F: ATCATGAATAAAACTATTACGTTACT 53 [9]
vhhA-R: GAAAGGATGGTTTGACAAT

vhhB 216 VhhB-F: TCAGTGCCTCTCAAGTAAGA 53 [9]

VhhB-R: GCTTGATAACACTTTGCGGT
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B, PR HIET R Z M,
1.6 ZH8sLig

K25 S04 A 9 I R 3R S T AT 2 8
SEH . HC100 WL ff B IR A T 22 16EBR IR 35 5%
b, OB TR 25 At R (b s A i R
AR wDIEF R R L3R M, 30 °CHE %24 b5,
R 4 A7 M AR R A PR Rl AR Y (24 0
B 48 7 vk 0 40 Y PR R AR O ), i A
AP AR R o D TR RR X B AR 3R Y 2

2 R

2.1 29w TR

B SER PO B OB sk, Rk
B, WK RV, Wesh s, R (E 1-a),
FEEN BTSN, AN BRI R
K 60% L o WAL £ M7 ) i i 38 DR B A R
(El1-b), For Al i i ], 1R A e IR
wEBEKEL-c), ENDRERAM, FIEZFLA
@& 1-d), o AT EA

B 1 B2% %8Rl R E R
(@) T3 IS FE IR A (b) 9 8L P RO £ s (o) T BRI I T K R IBEAK s (d) 5 IR 1

Fig.1 Clinical symptoms of naturally infected P. olivaceus

(a) swelling of abdomen in diseased fish; (b) redness and swelling at the end of the hindgut; (c) abdomen of sick fish had a large amount of ascites; (d)

blanching of liver in diseased fish
22 FTERTHAREBLER

L X IRAAR L, 8o oF 6 i i L Bz 4
(B R 20 M B i o =2, T A R B AR R 2
45, BHIEE RN A R A LU0 B (B R-2). &
R S R R R R DY
JAZ B e = — M, (] B R /N A A Y S
o, MRS, MNP EEES, ek
W, FEOIE, FZH S B AL A I (L -4)
A OF BT JBUME h i LRSS RPN T, DB, PR
ZEMRTE T, MRS, A5, IR
INASEE SR B (P RI-6) 0 B 2 B 15 UK ) 3 1 20
ZUN DR AR R I ERIRAE s B /INBR b Bz 40 i 25 4
VR, SRR RO, 1] A AL (AT RR-8).

23 WEESBESEESR

i gk oy 8 Al Al 7 vk o3 ) ISR O B )
JEE L BRI TR RE AR AR AR 3RRDC R, HL R R Ak
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—#, fETCBSE; & E MM . NBEW ., F
W B TCE W B (Fl2-2); 7E2216EX; 353k 1Y

E 2 EH¥BDHYPFS-YIGEAREEFRE LMEEES
(a) B ¥k BDHYPFS-Y I G{E TCBSH; 7% 3 | [ B & T 455 (b) Btk
BDHYPFS-Y IGYE2216E8; 725 W 15 4
Fig.2 Colony morphologies of BDHYPFS-Y1G on
different plates

(a) colony morphologies of BDHYPFS-Y1G onTCBS plate; (b) colony
morphologies of BDHYPFS-Y1G on 2216E plate
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HIKEAE . ANEY . . hZICiE IR (512-b),

A I FH 4 TR ok B 2 R A 43 S
B MBDHYPFS-Y1IG. BDHYPFS-Y2P,
BDHYPFS-Y2SHF 1T 45, 45 Wi, 30k B #k
A ES AN, YT R BEALEE . LAY
PERE . BRZERE . RERE . B Wl CH .

FElE . AR MR KBIT . Z R
AWM . DM BRNE . ORI R
PREW . VP, BB AL . A e s 2
PE; WTHE1%. 3%. 6%F110% NaClfK Hh 4 K
i 2R BUK ff Bl . BRI AABE & B . H, SRS
LIS SE R AG I 45 SR 2 o B (R 2) .

®2 HRERBLTN

Tab.2 Physiological and biochemical characteristics of pathogenic bacteria

ZEH results

259 results

ST H SEIH
test items 1 2 3 test items 1 2 3
FHiffHE  arabinose - - - fRZhE  rhamnose + + +
H,S - - - JWERE  sucrose + + +
B gelatin + + + H#EE  mannitol + + +
HER RS lysine decarboxylase + + + IHALEE  sorbitol + + +
YR HREE  ornithine decarboxylase + + + W melibiose + + +
FEARBUKMERE  arginine dihydrolase - - - HA{-H  amygdalin + + +
OE A  tryptophane decarboxylase — - - WUEE KB inositol fermentation - - -
ONPG - - - fiTHE  raffinose + + +
PP glucose gas production + + + LM raffinose - - -
V-P + + + KT saligenin + + +
JREME  urea enzymes + + + KB xylose - - -
V5% KRR 2L simone citrate - - - TeEh 7K no salt peptone water - - -
JIiWE  lipoidase - - - 1% NaCl + + +
ZFFE  maltose + + + 3% NaCl + + +
MSIWESEEG  indole test - - - 6% NaCl + + +
10% NaCl + N N

e+ BHME, —. BAfE: 1. FPKBDHYPFS-Y2S, 2. ##kBDHYPFS-Y2P, 3. H#BDHYPFS-Y1G
Notes: +. positive, —. negative; 1. BDHYPFS-Y2S, 2. BDHYPFS-Y2P, 3. BDHYPFS-Y1G

>TAEMFET X} W ¥k BDHYPFS-
Y2S. BDHYPFS-Y2PHIBDHYPFS-Y1G# 17
PCRY" 14, 1559 16S rRNAKE D A B 41 45 i
AF|EzBio Cloud&4is i A7 7 41 thxd, & LA
¥RBDHYPFS-Y2S., BDHYPFS-Y2PHIBDHYPFS-
YIGH A AEICIREE , 5 0 4k [N R 2 2% T bk (]
TEPEST51°499.25% . 99.72%F199.11%

TE £ GenBank B4l e T 4 18 1 [R) R 5 v
14 e 2 CQ IR TRT LA B oAt o Jg 1) 40 741 19 16S rRINA Sk
PP B E A7 [ A Ee X o AL HIMEGA 6,05k 4%
AR ERELEEN, SR ER, WK
BDHYPFS-Y2S. BDHYPFS-Y2PHIBDHYPES-
Y 1G4 55 05 2 CQ IR s HE AR SR Sy — 32 (1813)
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HEHHHEESHEPCRSE R B, K
BDHYPFS-Y2S. BDHYPFS-Y2PHIBDHYPFS-
Y1GY #toxR . vhhBFIvhhAKE R 44 BHVE (F4).

24 ANIL[EIRSLIRFEHIEENE

AT IR % B, S BDHYPFS-Y1G)5
24 hN IR BRIE ACRE AR, TR e 1 i) Xof 2 o I,
FET-1E 0L ; BDHYPFS-Y 1GIER YL (1) 5256 4 SE T 1
W B IE K RE AR, 53R H AR K i o
B RERAH ] o [R)E,  DAJBE S 99 rh PR IR 43
FIOCHTE, AERA e 45 5 R Mk BDHYPFS-
Y1G—%k, H.16S rRNAJT 3t X 5 7 #E BDHY PFS-
Y1GIH)—F R 100%, 25K, FHKBDHYPFS-
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91, BDHYPFS-Y2S
99| BDHYPFS-Y2P
BDHYPFS-Y1G
561 L wa4fi IR ¥ harveyi ATCC 14126 (NR 119054.1)
PN W IR ., campbellii ATCC 25920 (NR 119050.1)
2 WEHEINEE V. alginolyticus ATCC 17749 (NR 044825.2)
100 BIVAMINEE V. parahaemolyticus ATCC 17802 (NR 114632.1)
BHEINE ¥V, vulnificus ATCC 27562 (NR 118930.1)
EFLINE V. cholera ATCC 14035 (NR 115936.1)
KWHF 1 Escherichia coli (NR 024570.1)
| |
0.01
E 3 ET16S rRNAEE RN ARG % F LRt
Fig. 3 Phylogenetic tree based on 16S rRNA gene sequence
) M 1 2 3 4 5 6 7 8 9 %3 HEIHKBDHYPFS-Y1GRL L SI8
Y
Tab.3 Infection of P. olivaceus challenged by
BDHYPFS-Y1G
WK E/(CFU/ML) | i Rt/ R
2000 el ::once);tration of ME/mL e %:inﬁv? PETH %
1000 group bacterium dosage quantity death death rate
Z(S)g 1 10° 0.3 30 30 100
250 7
100 2 10 0.3 30 24 80
3 10° 0.3 30 9 30
4 10° 0.3 30 2 6
5 10 0.3 30 0 0
4 HEHBDHYPFS-Y2S. BDHYPFS-Y2P#l1 SHBA 0.9% NaCl 0.3 30 0 0
BDHYPFS-Y1G3 /7 % F B 5k E control
M. 5 #E ¥ 5 2000; 1~3.43 %) Sy BDHYPFS-Y2S. BDHYPFS-Y2P. 3 ﬁ- VE

BDHYPFS-Y1GHIvhhBE: K ; 4~6. 7 5l NBDHYPFS-Y2S.
BDHYPFS-Y2P. BDHYPFS-YIGHIvhhAFE K ; 7~9. 43 5l AN
BDHYPFS-Y2S. BDHYPFS-Y2P. BDHYPFS-Y 1G] toxR3E [

Fig. 4 Electropherogram figure of virulence gene

M. Marker 2000; 1-3. vihB genes of BDHYPFS-Y2S, BDHYPFS-Y2P,
BDHYPFS-Y1G; 4-6. vhhA genes of BDHYPFS-Y2S, BDHYPFS-Y2P,
BDHYPFS-Y1G; 7-9. toxR genes of BDHYPFS-Y2S, BDHYPFS-Y2P,

BDHYPFS-Y1G

Y 1GH 7 B 7K o i i o
AR EBIE L R, RAE RETHE
LDs,=5.88x10° CFU/mL(3).

s e

W HBDHYPFS-Y2S. BDHYPFS-Y2PAI
BDHYPFS-Y 1GX} 1 7R 5L 18 245 ) 114 245 44 552 4 285
7x, BDHYPFS-Y2S, BDHYPFS-Y2PHI
BDHYPFS-Y | G % Wk e 22 X 4T 1 25 W Sl s %o
ZEE R B R B 25 B RUE X
IRKER . B R WA RFETMHITE Y
i 245 (24).
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JE KR & — Pk A PEIRRE I ARE AR I
F, MK L R R S I A B, AR
O B A T BOR [ A RO R o R % 2 flE AR [T
T B YY K Z2 6 (Scophthalmus maximus)it, FHREIR
MR I A, FFIE R L MR A IR R
TS s S I B SRR O O ) T R A A 2
LU RS M B (A sobria)E Y 1 1 /K e iE
PRAMRERSE . EEFEER A . PIE Y A B
5% FROE A B K R A 5 At B K i 3 — B
fE I 9B BN 2, ERE IR, S EUH
b 38 R v 85 AT AN . BB S BEAFAE 2 3L A
S BLATAAEIR o ARSI 43 LR
JIE w4 B 3Rk L 4R (BDHYPFS-Y2S |
BDHYPFS-Y1G. BDHYPFS-Y2P), %4341k,
KoY, WoR 3R B R Y i
NG . A FSE 5, PR H3 AR b i v AR Y
P Pk BDHYPFS-Y 1 GXi it B 7 8 afF 15 A Tk e 52
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%= 4 HE#EBDHYPFS-Y2S. BDHYPFS-Y2P. BDHYPFS-Y1GHIZAHSLIG & R
Tab. 4 Drug sensitive test results of BDHYPFS-Y2S, BDHYPFS-Y2P, BDHYPFS-Y1G

PUER 2R/ (ng/ )

BB B 42/mm  diameter of inhibited zone

e . R/mm [/mm S/mm
antibiotics concentration BDHYPFS-Y2S ~ BDHYPFS-YIG ~ BDHYPFS-Y2P
WKW nitrofurantoin 300 <14 15~16 =17 22(S) 18(S) 18(S)
ZEERR  nalidixic acid 30 <13 14~18 =19 20(S) 19(S) 13(R)
S4F R furazolidone 300 <14 15~16 =17 18(S) 16(1) 17(S)
FARIP A ofloxacin 5 <12 13~15 =16 18(S) 13(1) 14(T)
kAufhiE  fortum 30 <14 15~17 =18 11(R) 16(1) 14(1)
. UMERT  cefotaxime 30 <14 15~22 =23 15(1) 22(S) 15(1)
A levofloxacin 5 <13 14~16 =17 14(1) 14(1) 14(1)
R R norfloxacin 10 <12 13~16 =17 14(1) 12(1) 14(T)
FHEHAKE  netilmicin 30 <12 13~14 =15 14(1) 14(1) 18(S)
HKJe*%  florfenicol 30 <12 13~17 =18 9(R) 11(R) 11(R)
Wi Z  neomycin 30 <12 13~16 =17 0(R) 9(R) O(R)
R minocycline 30 <14 15~18 =19 0(R) O(R) O(R)
JRKBEE  gentamycin 10 <12 13~14 =15 0(R) 11(R) 7(R)
PUFFZE  tetracycline 30 <14 15~18 =19 0(R) O(R) 0(R)
Tk 57 %M sulfisoxazole 300 0(R) O(R) O(R)
FHH & penicillin 10 O(R) 0(R) 0(R)
ZFTEAR ampicillin 10 0(R) O(R) 0(R)

E: S HEEBUR: LS RARGURE SO UK

Notes: S. highly susceptible; I. intermediately susceptible; R. denoted low or no sensitivity

B, BRI BT A AR K aE AR, HOA N Tk
Y 19 BB KO A B B4 5k 2H 20 TR A4S B 4
PR, N TRY B kk 5 B AR 73 B Mk BDHYPFS-
YIGH b, A AL —3, 16S rRNAJT 51—
N 100%, TIF S 4k QB Sk B KR 2 6
9 R TE o T T P G A QO 5| R 2 6
5 7K E % S 11 i A AR X B D, AR S T LR it
IF RN G 2 TGN B 20 67 MR KO E, DAL
Je S MR K B Y

VoS I35 P 8 R R A A R A0 B O B T 3L
RFAE , AT T A 2T A0 L Ao R I 2T R R 3R
WA BT 58 7, AR R, W R a0
VHMLZ: 1] 58 38 13 3 R 9 7K 8- B8 5 2000 4 R
PR AR TS M AR SRR A B, AR K
RS T A EE s . I GRS A R
FIRERE P, R4Sy, 28N
i B IE RN 207 1, A0 R B S i A
PE . OBERARIE 2T 40 T S R . A S
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3 B TR 3R 4 IR O B 1L 3K B Kl vhhA . vhBES:
U359 S A, e AR O A 0 A s 2 G O
IV L BE K vhhA . vhhBEIBHAMNA L E , i
ARG A 200 B B | A A R S A,
PR AR S 56 5% 3 (14 95 BRAFAIE

5 1A Py 2 TSI 7 JaR e £ 28 1) 0 R A B8 R R
AL . pH. EREEAE, bR B R 5w fn 25 Y
KR TR RMPUREGE ) Ik HE R R
Z—, HAEH THHIEREEORNIGGE . A0
ST I R WY, SEER UK IR (19+1) °CHY, S 4E
I 7> B i BDHYPFS-Y 1 G LDyl 5.88%10°
CFU/mL, KT BRRETHEM. V7 E&HE
IR, KR H9~21 °C, ZF6F %G Hi ik K
V- B KR B T v I R, A B 0A R A IR (] B I
JETHE AR, HAE RGOS AR TR IR E (21 °ORt, it
A N 28 A B A R X LU IR KOS 2R & B KR
(26+1) °C, AWFFTLE KR K (19£1) °C, FHEH)
FORPUARAC- T I . e Jom; A ) A
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272 KorE ¥R

44 %

W R, K A24~30 °C, KA i 4k GO T
B A K e %t H AR X R (Penaeus japonicus)ff 3 B9 &
QeBE T AR bbby PRt SR B
PRSI BEAR T 15 °CINF, e 2 DRI T 4 A 3 3] 41
i, MifE28~37 °Cif, HA R RN, KNG
2 I A R 7O 2 A B3 7K L (26+1) °CTF FEA
TR I 7 ) BOR o 0 B IR 51 K 57 5 3h Y 9
PR B IETE F . IR . PREE R AR AR Y
g5 R o e TR T ) 2 BE R R A & AR R AL,
TESE PR AR GH AR 77 e 3 B b, @ UG TE
IRBRE I A PR 2 A B 4 s )

W A DG IR B AR Sy v £ 218 0 TG HE 3 ) 3
R, HRGEE iz, SR AR WA
L, H] i 4 88 AR Ty 6l (Takifugu rubripes) . Bt
I XF R (P. monodon) ., BBIE 8885 (Trachinotus
ovatus). T f1 ¥t (Epinephelus awoara) . K&itE%:
(Holothuria scabra)., & ¥ 5 (Hippocampus
kuda 55> P Z RK = S e A ROCINEG . 2k
W LAE S MRS 4 e fik ot 977 55 H T, ik
FARIRIT KA S Y 40 R 0 TR Z
—, AR LR R R, #kBDHYPFS-
Y2S. BDHYPFS-Y2PHIBDHYPFS-Y 1 G} %} Ik i
TP Y R M ARRD R HER
WREYIE Y P R MR RER . g
AW PO R SETR IR YT 2, 2P 2 E it
G, ULEH 51 K& U 6 1 K 1) 9 D T
ARG 250, AT RES KW BT A R A
X, XA LLJE s o 6 55 5 0 R b 45 B 4R
H"rs%,

SE M
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Isolation, identification and characteristics of pathogenic bacteria from
Paralichthys olivaceus with ascites

SHANG Kun *’, QU Lingyun "*,  WANG Yufen‘, WANG Bin°,
ZHAO Han®, GAO Ping?, LIU Xin®
(1. First Institute of Oceanography, Minsitry of Resources, Qingdao 266061, China;
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Qingdao National Laboratory for Marine Science and Technology, Qingdao 266235, China;
3. College of Fisheries and Life, Dalian Ocean University, Dalian 116023, China;
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5. The Affiliated Hospital of Qingdao University, Qingdao 266032, China;
6. School of Bioengineering, Qilu University of Technology, Jinan 250353, China)

Abstract: In order to determine the pathogen, which can cause the death of cultured Paralichthys olivaceus from
ascites disease in Beidaihe area, Hebei Province, three dominant bacteria were isolated from P. olivaceus infected
with ascites. The biological status of the isolates was determined by physiological and biochemical identification
and 16S rRNA sequence alignment. The pathological characteristics of the isolates were further identified by
virulence genes (foxR, vhhA, vhhB) and histopathological analysis. The results showed that the three isolates were
Vibrio harveyi and the virulence genes of the three isolates were all positive. Pathological sections showed that the
isolates could be used to damage multiple organs (intestine, kidney, spleen and liver) of P. olivaceus. The LDs, of
strain BDHYPFS-Y1G to P. olivaceus was 5.88x10° CFU/g, which was lower than the toxicity of natural state.
Drug susceptibility test indicated that all three isolates were highly sensitive to the nitrofurantoin. This study
confirmed the pathogen of this ascites disease, and preliminarily studied the pathogenicity and drug sensitivity of
the pathogen, which can provide scientific basis for the prevention and control of the disease in industrial culture of
flounder.
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Plate Histopathological observation of diseased P. olivaceus

1. H.E staining result of healthy gut; 2. separation of intestinal mucosa and lamina propria(—); 3. H.E staining result of healthy liver; 4. cavitation
degeneration(—); 5. H.E staining result of healthy spleen; 6. ellipsoid atrophy(—); 7. H.E staining result of healthy kindey; 8. the epithelial cells atrophy

and dissolve, and the basement membrane disintegrates(—)
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