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75 58 K Z= &7 (Scophthal mus maximus) Bg 7k 4@ K
mIR SR B

T OAY E@EP R EY KE%S
BERA> K OB HHEWS
(1. WRRY MEH 570228; 2. HGHFRE SHARERLRE R RS gy i BRI L=
H& 2660715 3. A FR PR AT RS R R T A IR T EDK R E RS B K T S 2660715
4. HEAPELAKTRHEARAT  HE 2660715 5. INARHELHLRBARAT  HYi 261000)

WE b T ##3]  F 7 A Z #F(Scophthal mus maximus) i A B9 R % B M B LT 25 00 O, At X
20022010 4 i F [&] H X G B4 B By 27 MR W MR R #E4T 7 16S tDNA %%, %A K-B %l &
T 27 AW 22 ML A R AGH, oM T RERNRAEARGEEN, FRET, KEXHE
A i T £ B R K % 81 9LE (Mbrio scophthalmi), 3R 4 % /£ 4 X # (Edwardsiella tarda). #2 91
(Mbrio anguillarum) ., # 4 X 5L E (Mbrio harveyi), 183 # # i # (Pseudoalteromonas espeiiana). 1l
FHEOGHRXUAEZESNE N E, REMXUNREZELRENE, BEHMXEKRM LI HTH, S
KEENEFEEFEE, LAWEL AXAEE, 7 HBEVURGETT 50%. RA | PR ZE4%
REMARREETAE T, HAWASH R AMGNT, EEKMER TR & AR G%E, IEE
BAERE LM EEARE —F R FREGY., 2T REREFOT A EREN 27, B EH®KE
& B ORI 20, T41%M EARXT 10 ML L E L TG, MRS EWHM,
KA KE#F; FEKW; BURH; 16STDNA; it 254

FESES S941  XEARIREE A XEHRS  2095-9869(2017)04-0017-08

1992 4, KZE6T(Scophthalmus maximus) F 5 [F
SIAFRE, BEE B A BT HORR MM T LR
ARy, S T I E K SR A A DU YK R TR
o 2015 il GRS RN, 2014 473k [ G 6 fa
PR E] T 1.36%10° t, Hidr, KEEEE= e 5 T 3IE 80%.
SR, BEZE FRIE AR AL FAE M i &, K26, %
B A 7l A 28 S TR, 2 BELRS 7l P Hp 48 K R 1)
FERIZ —, By, CHRGENKEERRHRIREL 10 Fir,

o R AL T R BRI 1 . IR TS . 4
B[R (Mbrio) . BEBRE (Sreptococeus sp.). <L
# (Aeromonas sp.)) 1% . A4 H[JiE £F & H (Paralembus
digitiformis) . 731 H (Tetramicra brevifilum), %5
Hi(Ichthyobodo sp.)]5. Hrr, KEEHEIE A & 45
e BUW IR FETOR G, TEREE TR BRI TR U
AR, S fEFH IGR R R 1Y) 2N (LB R4S,
2004) , IZPR Y 3 LEREAR A v T I e TS ek ik

* T EERH SR H (2012BAD17B03) , INARE H T EIHT 5 MURE L L I(20142ZCX06205)F1 1L R A
I 28 U RGBT & 8 X s Y T (Ll 7R 48 96 7K 57 B8 T SO i % 259 7 b Ak S 7R 4 ) B[] B B [This work was
supported by the National Key Technology R&D Program (2012BAD17B03); Independent Innovation and Achievements
Transformation of Shandong Province (2014ZZCX06205); Regional Demonstration Project of Marine Economy Innovation and
Development in Shandong Province (Industrialization and Popularization of High Efficiency Special Medicine for Mariculture

Diseases)]. £ ., E-mail: wanglan 0829@163.com

O WBHEH . LEIPE, R R, E-mail: wangyg@ysfri.ac.cn

Weks HIY: 2016-04-17, Woig ok H1: 2016-05-12
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2 )R 38 %

TSR, FEEREI WSS ; T EA AT b,
SRR L L, PR AT 2 A (R R M s, SEAR AR R
FETHGRE) 80%LA [0 HHT, A XK KEEEFIE A Eo
JRARIE T, R RIS AR, T BRI
AR, E RS & M (Mbrio carchariae)
HIRZEHEIN A (Mbrio scophthalmi) (FKIF, 2004)", R4
FifE G (Edwardsiella tarda) (45155, 2006) . ¥ BIK R
(Vibrio alginolyticus) (5KfHi 5%, 2006) . &35 1# (Oisson
et al, 2006) . f& 3¢ & 5 il I (Pseudoalteromonas
espejiana) (XIHIBHAE, 2009), 7EFE5E 1 FE rh i T80
MR R A, FREE A T4 R0 AR 3R Ak A7 245 ) ik
rgempits, REIMPTAEREERNT, MR
253 5y AR AR, N AX™ B R SR A A ) ) I R
G, S R A T A A A R M, IRl iR
AIRe A Z EI 2, MK TIRYTHMERE, A FRAHL
A BUE 2 (VUK WA A PR R AR B B IR
(8 SO A, 2004) . R, 55 B sk 4 v 3 R0 14 3k
A 1 U0 % T T 2 1 A A A S B W, X
6 PSR . WD kA SRR 2 1Y) A
S EA EE IR

AP E 2001 4FEEF 0 RS2 5 3 g 1 Ak
PEWFSE , B ARAE T R A MR R T T2
I SRS IE Y o AR AR 7 B K S M 7K 0 s D ) A DG A
T8, R R S AR MR IR . TR TR R SR BT
I K 99 505 T P A T P R A B LTS 2 AR, X S g
2 AF okl F7GE R G 1 R 3 B T KO A i A S O
FER A TEARRIEAT T 25 , 8 Hr TRl 1 78 #R 4 22
T A R A 250, R G050 AT LU AR S5 AN () SR 5 IX 4
A B0 S 1) 22 5 L B SR 24 AR fL R, B A
Ry RS2 B % B 3 R B K A U N 2 4 T 2 4
PEFR IS AR IS RN AR S

1 HR57E
1.1 EHREIR

2002-2010 4FHA], A E K = RBE AT BE i 1K
FERFFEITICEE T 27 Bk I I AR i Vi K5 6 J2 2L
FRIH X FEHH 6 A6 1) F I K 6 K32 B AR , URE v
ST 27 BRI IR R . Kl RS 0 AR
20%H I . 1.5% NaCl [ B FP PR R 25 5l B =
TRAF T80 CUKFE o & 1k J7 v g A o R A7 T A

i PR, SRR R TR R R N B
FEH(TSB) L, 28°CHiF 24 h 5 & .

1.2 MAEZEHIERE

VEHLT HAGH LAY 22 AR, RN EE
RE: HHE R (PEN, 10 pg/Jr), KM % R (0XA,
1 pg/F); kB EZE . SLAMUREN(CPF, 75 ng/k),
KA N (LEX, 30 pg/h) s RKIMINERZE : 405 R (ERY,
15 pg/ i), ZBEIZHETS & (SPI, 30 ng/F); PUFREZK.
PUFRZE(TET, 30 pg/F), #1552 (DOX, 30 ug/H);
SIS THFRIBAMK, 30 ug/H), JRKEZE
(GEN, 10 pg/F); MEifis . neWRF(PPA, 30 ng/f),
AU E(PFX, Sug/), I ENOR, 10 pg/H),
WINVPE(CIP, 5pg/h), WP VPE(FLE, 5pg/h),
BFUP B (ENR, 10 pg/R); 2 B I Hrik (TS,
25 ng/F); BHSERIZR 2 AR R (FUR, 300 pug/hH);
AERE: AHERCHL, 30 pg/h), FMAKEHFFC,
30 pg/Fr); Al FIAEF(RIF, 15 pg/k); ZH
HZEJ.: ZHEZ B(POL, 300 U), T i2irksess
FR 24 AT - 0 [ AT M B e i R A BRA 7

1.3 #ZH7E 16SrDNA ¥£7FE

K FH 40 T 2 9 4 DNA $2 BG 5] & (b i R A
YR A BR JDIRBUE L5 405 B 5 DNA, LU
16S rDNA FEPHE 5 27F(5-AGAGTTTGATCC-
TGGCTCAG-3'), 1492R(5'-GGTTACCTTGTTACGAC-
TT-3)i#4T PCR #" 14, PCR I &5/ 95°C HiAs vk
5 min; 95°CAE1E 60s, 52°CiBk 60s, 72°CHEf# 100 s,
30 MEFR; 72°CHEH 20 min, XA BT U R
Wi, gifh, EEEACE, EECHE TR, R
Blast 70 HPlr T 45 )% 51 5 NCBI A% FREHE e 64T H XoF
ST, B AH I BRI o S LA

1.4 HETZEERN

Z: I8 5 [ i PR 52 46 28 R v AL 2% B3 23 (NCCLS) #fE
VAR BOE (K-B 35)#E 7o AR AR RO 4
AR, MR P IE, BRI IR A R D D
B, MRS NCCLS A bR HETR 25 1

15 HIEHISHAE

R4 BT R AR S T g Bk Al o X 22 TR
R 251500, WL R(2Y) . 1R M) . SEUE)IC

1) Zhang Z. Epizootic investigation and aetiological study on the bacterial diseases in cultured turbot (Scophthalmus
maximus). Master’s Thesis of Ocean University of China, 2004 [3K1E. F#5H K22 815479 V8 A K 35 5 41 B M 5 0 n0 s i 2 F

G EREE AL AT AR A 0018 3, 2004]



54 TR FR5H K ZE BT (Scophthal mus maxi mus) i 7K 97 1955 S 22 E 4 B LR 2444 43 By 19
5K, T 380 e TR Ak o e A 2R A i 243 %ot R 1 27 HR4E 16SrDNA EELHR
LT H

] — S B RR AT 25 R 5 A 2 YT
i 24573 RYo=R} Fe— 2R 04 2R 25 1 T AR S/ S FE  ge STAEH SRR
T ; . . . Identification
REMEE % 100 No.  Strain Sampling Sampling sites result
No. time
2 #R 1 Q261 2002-06 7% Qingdao V. anguillarum
2 W271 2002-07 JdifF Weihai V. harveyi
2.1 ZHE 16SrDNA EE ¥ R F 0 3 Y281 2002-08 /A Yantai P. espgjiana
SRTLSEL 1 9T F 20022010 45116 1L AR 7 4 Q@2 200208 K Qingao  E.tarda
ARSI A A 27 RERE g 0 D 2onos MW e
B 165 (DNA WIFHY Blas UL, 27 BN Var 200m05 s et v
16S rDNA K F5 5 GenBank #%BREHE 7 51 ) 8 Y293  2002-09 JH% Yantai P, espejiana
B AL 99%-100%, SRR 1. M3k 1 HTL 9 W294 2002-09 Jili Weihai V. scophthalmi
A, KEESEIE 10 Bk, REIR AL 7 f . 68 10 Q2101 2002-10 7% Qingdao V. scophthalmi
INEE 5Bk PEEICINEE 3 Bk . OSSR MR 2 ko AR 11 Q2111 2002-11 7% Qingdao V. anguillarum
Pi HA 2 (R TE 4, 2004; 258555 2006; 5KA1F U85, 12 Q2112 2002-11 & Qingdao V. scophthalmi
2006; Oisson €t al, 2006; XI5 FHEE, 2009) A HRiE, I 13 Q311 2003-01 71 Qingdao V. scophthalmi
R 21 T 1 Ay A K 3 K o s JE 14 Q312 2003-01 7% Qingdao  E.tarda
15 W351 2003-05 i Weihai V. scophthalmi
22 REHBEAFEBBEMRITEZUEHI T 16 Y352 2003-05 i Yantai  E.tarda
221 RF AR RIB R E TP M NGE 17 Q421 2004-02 75/ Qingdao V. scophthal mi
lzﬂgﬂ(ﬁﬁ}?ﬂglz%u%@ IOME 1 ﬂl/lﬁﬂj, E;%ul%\ 18  W4101 2004-10 i@(@ Weihai E. tarda -
WG MGRERA A 13 bk 8 Bk 6 bk, $th, 19 Q041 200604 i Qingdao V. scophthalmi
SBYILIACS BE) . RBEREIEICICT Byt 3 Mdpbckygy o) ool 2000703 A Weihal V. angullarum
Sy KEGIEQ0 BER S KB, oy o 200T0T T Qunedao W scopihaim
22 Q8111 2008-11 /% Qingdao V. scophthal mi
Y FCOREE (3 BR) B . 0 B M X AR S 23 QIOIL 2010-01 ki Weihai E tarda
SCRE LT (2 ) RAEAHE A X H 3 24 Y1041 2010-04 A4 Yantai E. tarda
222 JAJRAE R A ] 69 T ACA B 2002- 25 Y1051 2010-05 % Yantai V. anguillarum
2010 FF454F 5 BBURIEM R R ULE 2, K 2 7T 26 Q1081 2010-08 7/ Qingdao V. scophthalmi
VAW, KEENR A AR G 08, B 27 WI1082 2010-08 Jgif Weihai E. tarda
HELRVE, AR ZRIBRYL K EE BRI AR 1Y E ZEOR R ; iR
il 2 A T B B I () 23 2 A5 B AR R 2002 4R 1Y B K V. scophthalmi
8% INE] 2010 4EHY 60% ; WA 2k FCHIN B A 22 25 # i WIS INE V. harveyi

WERYA RN PSR, EEhtRsEss; 68
I ALE 2002 4F . 2006 4EF1 2010 444 4355

40 T 24 1 53 A

231 5 ERBRBA 2 AFREETGHLHER 5
FEANTRXF 22 Fhbrd: R T 25 72 B R (8] 3). 5 2840
XTI RRE, LBEREE . KANESE . Bt
W 25 R 3 T 50%., KEEEFINE . M4 CoRE . R4l
T AR PGB X DU PR R SR B 245 K 7E 20%-30% 2 1],

05 I T PR A2 5 BA M T %F TET TG 251 . 5 2806 )5 I
%} AMK. GEN. FUR., CHL. RIF. POL (i 2% 2%

2.3

P R

Number of pathogens/strains

9
8
7
6
5|
4
3
2

1_

3 889K V. anguillarum
O R ZFEE IR E. tarda
O BACE LTS P. espejiana

& Qingdao

&1
Fig.1

B Weihai
KFfHb S Sampling sites

N[ 57 B X I8 7K i 9 i T ) A

Distribution of the pathogens associated with

M4 Yantai

ascetic disease at different location
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Ty o Sk, carda LS BT R IG HIXT FRC R4 14.3%(1/7),

100 E 8898 V. anguillarum [ RASHE B E P.espejiana HoAth 4 SS90 X EH G 254
IRl A QB | 8 I R A R 32 B B T 24 2% Bl
“ I A A 00 T 2 AT 2 TT LA, 1A 24 R 9T
23 LRI S = N R 6 2 N7 N = 2 o T S T P2 S
% Eeof [ L MR 4% 4 R B 14K [G % CPF ERY \TET .
=B N DOX. AMK. PPA. ENR, T/S. FFC, RIF [fJiii{ 2%
“of % J2F5. %t GEN. FUR HOTif 265 B(5 . B3F%f LEX .
ol SR ERY . AMK . GEN. T/S. RIF Byl 2545, % FUR
(AT 245 R B AR . REEGEINE X BERY . T/S. RIF A9

0 i, . R 4&TE, X FUR, CHL Y 25 PRI o
2008 2010

I 2007
F4y Year

P2 g Dt BRTASE Hh 25 B T 14728 1
Fig.2 Change of detectable rate of pathogenic
strain during 2002-2010

SRR, KEEBEINE X 6 R 2 T 258 7E 10%—
50%; ME4ECHREXT AMK. GEN. RIF. POL fif 255
KF 50%, %} FUR. CHL 255K 25%; #&5NHE XF
AMK . GEN | RIF . POL. FUR it 25 %4 40%—60%,
X} CHL JCiiM 251 ; IRl 2 8L [C AT AMK., GEN,
RIF . POL it 25 % & T 50%, % FUR Mif25%4 14.3%,
X} CHL Tif 2558 28.6%; (R MY AMK .,

GEN. RIF. POL., FUR #2414, %I CHL ffif 23
H50%. 5 280 R BE X W i RS 25 ) (T 25 PR AE 2
S, A YT PPA. ENR T 2535 T 50%; K35
BEINTE . M 4E9N B % NOR. CIP. FLE [if 25§ % 7
20%-50%; (BACHER B XX 3 AP KB IO 2y
PE; 889CE X NOR . CIP L5k, X FLE Mit2h%
H 20%; BB FEAL G X NOR TGl 25%, Xf CIP.
FLE Tit 25350 510 28.6% . 14.3%; KEZEFHNEE X PFX
BT 255K 10%, HiAy 4 8T PEX it 254k .

232 JmRAAHE  WIZEERIAT N 27 B, 4

W3, N3 ATIEH, A-T N RZEELINE YT 245
W, K-Q MRl & pEAE [CHH (W 2531, R-V 26231
T 255, W-Y S RINE 253, Z, o N
115 52 5 B T A T 2438 27 R0 I T T k7 M —
it 2453, FLN 2580 BF, A i R ) 20
4 UL Ly AE R BA 2N, 6 HRxt 6-9 bR
FEAETR 21 , 20 BR(74.1%)%F 10 B4 E B4 274 it
25, A1 BRI R 17 Fiid: 2574 T 21,

it

TEABFE IR TR, ARG FIIRIE X IR A 27
191 32 B R i TR AT MR IR A S5 A I e A R, X
27 (G b 2 R MK o 30 kX S Al A D R
168 rDNA ¥tk , RIS B 7K i Zom A
REEOFING . BRI 4RI | R pR BRI
PSS AR TA o A [ b IX K B0 32 B B0 S A e
TR, X ARSI O 3, Bl X LR
AN N E o PORBTR A SR . R A B
PE ) SN R BIIMG  MERZE Y N T 3RFE T, HgR

3

W BRI V. harveyi
O REBEIE R E. tarda

120 B KEEETINE V. scophthalmi
BN V. anguillarum
100 H BRSBTS P. espejiana
H [ H
< BB & n n
T 80 '
B ':‘
R S 60 @i A
@ B L]
& 40 i
B L]
20 f& i
B L]
ol : :

PEN OXA CPF LEX

ERY SPI TET DOXAMK GEN PPA

PFX NOR CIP FLE T/S FUR CHL FFC RIF POL

H{4EZE Antibiotics

K3 5 R IR X 22 Rt i 24 1 R i 2415 0
Fig.3 Resistance of 22 antibiotics of five types of pathogens
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Tab.2 Changes of resistance rate among three pathogenic strains in response to 22 antibiotics agents (%)

B2 Rl 2 LR E E. tarda B8N V. anguillarum KEEBEINE V. scophthal mi
Antibacterials R, R, R, R, R R,
HHEZ PEN 100 100 66.7 100 100 100
IR E OXA 100 100 100 100 83.3 75
S AIWRAER CPF 75 100 100 100 66.7 75
SIS LEX 50 33.3 66.7 100 83.3 50
415 % ERY 75 100 33.3 100 16.7 50
CBEIETERE R SPI 100 100 66.7 50 50 75
M43 2 TET 25 33.3 0 0 33.3 25
% S8 % DOX 0 33.3 0 0 16.7 25
TR AMK 50 66.7 333 50 33.3 25
K KT % GEN 100 66.7 0 100 16.7 25
MEURER PPA 75 100 100 50 100 75
HH IR PFX 16.7 0
WP E NOR 16.7 75
N E CIP 25 33.3 16.7 50
FP VA FLE 25 0 50 16.7 25
BiGYPE ENR 75 100 100 100 100 100
IR T/S 75 100 66.7 100 83.3 100
HitE R FUR 25 0 66.7 0 66.7 25
A#EE CHL 25 33.3 0 0 33.3 25
FRRH% FFC 0 33.3 0 0 0 0
I RIF 75 100 0 50 0 25
LK% POL 100 66.7 33.3 100 50 25

H: R A 20022005 FH BRI 258 ;. R, o8 2006-2010 4 B ik A it 25 R

Note: Ry: the strains resistance rate from 2002 to 2005; R;: the strains resistance rate from 2006 to 2010

BESAE 2 RE, 454 ML X A FRFE K SR B 45 AR A ]
TR B R IEANE] , AR St Ar R 22 5%,
17T B8-S BN [R) 37 8 b [X K 32 6 1 7K 05 1) 9 DR A
ZRENE 22 S

H A, 95 J5L B 0 TR 24 () BB 7K 7= 97 806 2 7 32
A BRI R 22 (1) 56 , AR 2225 3 X 4 TR i 24 P T
PR, R AEQOINIRIE T 184 FRINEEXT 8 28 13
Fhii sk RRUTR 25450, X T/S. RIF. KRR = 1t
5RHH 57.6% . 54.3%. 45.7%, H 80.4%HYEkk
XT3 AL B 2587 A T 25, 1A bR Y £
PEP G, XINBZE(2015)4R3E T F558 K2 H
¥ 5 5 (Cynoglossus semilaevis)FE i 743 25 4 9 X
ERY . T/S WM 25K 1k 57.1% ., 44.3%, ZHMZ5H
BRI 78.6% . B 551 (2015) B T 35 ks A F
BF ()R B AR S X 8 R . RIF. RIBE R i
2R R100% ., 42.9%F01 28.6%, FIr A B MRHD ELA
ZEMN2YPE, KEBWERXT 7-9 Fibrd: KA 24
PEo XU FHAE(2009) FH K22 643 25 HY A48 58 R o

i 24 A o & 0, X AKX REN, T/S. RIF, CHL
it 25, %t CPF #&k. mutml A, 407 it 25 9E 78 K =
FRAE P AR, HRZEA A A 2 E 251, X
SRR BN L RIEAY S

Y B TR 241 R [ A Tt 2 0 s A5 T 2508 , 40
W 25 PR 7= A i TREAN R AE BB TR,
B FE PR 2 A7 w35 3 o i 24 50k RS AR AR B3k
FH7 1 Tt 24 3 9 (Alderman et al, 1998), PEN. PPA .
T/S. RIF YER7K =B 0T i e BT 245, 5 2540
B LT 28 R4 78 T 50%, 1 LT 24 3R Fifi 25 ) a] 14 4iE
SLIMHETE , X AT RES FR5 P RS TR Y i AR D E H ik
PR ez e HZRIE R A EAY
B—EMNRKR,

20 42 80, 90 4EAX,, CHL J&FR[E /K 7= F2 51 95
BiiGH i bR, B A w25k, W i
A R A M 2B 5, 2002 4F 3 A W E A2
FFC fER#i— R E&H R LW LG iR A
BIIBYUE . REEH AL E 251 . Wk,
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Tab.3 Antibiogram types of 27 pathogenic bacterium

TR [GESE & P PR 20

Types Number of resistance  Strain number

1irf 245 1%

Antibiogram

PEN,OXA,CPF,PPA,.ENR,T/S,FUR
PEN,OXA,CPF,LEX,AMK,PPA,ENR/T/S,FUR,POL
PEN,OXA,CPF,LEX,ERY,SPI,PPA,ENR,FUR,POL
PEN,OXA,CPF,LEX,SPI, TET,DOX,PPA,ENR,T/S,CHL
PEN,LEX,AMK,GEN,PPA,FLE,ENR,T/S,POL
PEN,OXA,LEX,SPL,TET,PPA,PFX,NOR,CIP,ENR,T/S,FUR,CHL
PEN,OXA,CPF,LEX,SPLPPA,NOR,FLE.ENR,T/S,POL
PEN,OXA,CPF,LEX,ERY,SPLAMK,GEN,PPA,NOR,CIP,ENR, T/S,FUR,RIF
PEN,OXA,ERY,SPL,PPA,ENR,T/S
PEN,CPF,TET,DOX,NOR,CIP,ENR,T/S,CHL
PEN,OXA,CPF,LEX,ERY,SPI,GEN,PPA,CIP,FLE,ENR,RIF,POL
PEN,OXA,CPF,ERY,SPI,AMK,GEN,PPA,ENR, T/S,FUR,RIF,POL
PEN,OXA,LEX,SPI,AMK,GEN,T/S,POL
PEN,OXA,CPF,ERY,SPI,TET,GEN,PPA,ENR, T/S,CHL,RIF,POL
PEN,0XA,CPF,ERY,SPL,TET,DOX,PPA,CIP,ENR,T/S,CHL,FFC,RIF,POL
PEN,OXA,CPF,LEX,ERY,SPI,AMK,GEN,PPA,ENR, T/S,RIF
PEN,OXA,CPF,ERY,SPI,AMK,GEN,PPA,ENR, T/S,RIF,POL
PEN,OXA,CPF,LEX,ERY,SPI,PPA,ENR,FUR,ERY
PEN,OXA,CPF,LEX,SPL, AMK,PPA, ,ENR,T/S,FUR
OXA,CPF,PPA,ENR,T/S,POL
PEN,OXA,CPF,LEX,ERY,GEN,PPA,FLE.ENR,T/S,ERY,POL
PEN,OXA,CPF,LEX,ERY,SPI,AMK,GEN,ENR,T/S,ERY,POL
PEN,OXA,LEX,ERY,SPL,TET,DOX,AMK,GEN,PPA,CIP,ENR,T/S,FUR,

PEN,0XA,CPF,LEX,ERY,SPI,AMK,GEN,PPA,NOR,CIP,FLE,ENR,T/S,RIF
PEN,0XA,CPF,LEX,ERY,SPI,AMK,PPA,ENR,T/S,RIF,POL

A 7 W294
B 10 Q2101

C 10 Q2112

D 11 Q311

E 9 w351

F 13 Q421

G 11 Q641

H 15 Q771

I Q8111

J Q1081

K 13 Q282

L 13 Q312

M 8 Y352

N 13 W4101

o) 15 w1011

P 12 Y1041

Q 12 W1082

R 10 Q261

S 10 Q291

T 6 Q2111

U 12 W651

% 12 Y1051

W 17 w271 CHL,RIF,POL
X 15 w283

Y 12 Y292

z 4 Y281 PEN,OXA,LEX,T/S
a 10 Y293

PEN,0XA,CPF,LEX,ERY,SPI,PPA,ENR,T/S,CHL

FERIE /NG 5, B )12 B F 7K 7= IR Bl 1
HHCRELE, 2004), XIHAE(2004)AF5EXT L T CHL 5
FFC X 8 #R/K A A B0 M i i IR R 22 57, 25
R, FFC X1l R 43 25 0 B0 S5 4 T A% e RIOR B i
6T CHL, 7EAMFGEH, FEEBFINH . ro 4k GO |
IREZAEAE T | (BASR MPAXT CHL [T 24 % 15
F 25%, HABBINEXT CHL JCiit 255 iR fili o2 1k
1E R H X FEC (T 25 5% 4 14.3%, Hofth 4 28405 %5 H
Tl 25, X T FFC BPTHIfE AL T CHL,
M HAE KA R B AR g ARt 25, B FRC
P R 7K SR BT R 259 .

WA, AR 27 PRI AT 25 5% e UL, RS
FREA F O A 253 , 74 1% B R X 10 FRLLE
PP R = A T 250k, 156 BH 3 g )i b 5 o A7 7 2
250, B 7B IR YT IMERE . 7R SEPRAE

FEER SR T Rk G A B T 24 1 Y 1 5 RN 22 B T 24 1 Y 7
A, DA PRI 25, SPRERZY; SRt e
i, I A2 TR B B2 ke K A R —
Fhak— KPR, HERREEHPAS 2.
TEBIRIGIT R, REC “DIFFRE, BHRER 1Y
FEAFI , B R AR M H S R EE A &
AT 25, AT REFE A Z E W 250, UMK TIRYF
(MERE , 2352 Mg S PR B (2 1R B 4%, 2012), 4R
KAWFR R, TR 2 EIRYT R EE ST AR IR T
AR R AR, AR T kR ik i A
2013), 1R (2010) K& B T —Fh Xt KEEHERG K5 . 1%
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Abstract

Turbot Scophthalmus maximus was introduced into China in 1992. Since then, it has become

one of the most dominant mariculture industries. In recent years, however, a main bottleneck constraining its
commercial development is the disease problem prevailing in the farms and causing significant mortalities.
Ascites syndrome is a disease that is commonly found in larvae culture and grow-out period. The present study
investigated the diversity and antimicrobial resistance of the pathogens isolated from bacterial ascetic disease in
cultured turbot S. maximus in Shandong Province. In total, 27 bacterial pathogens were collected from different
regions of the province between 2002 and 2010. These 27 strains of pathogens were identified through the use
of 16S rDNA gene sequence analysis and their antibiotic resistance profiles were tested with 22 common
antibiotics using the Kirby-Bauer disc diffusion methodology. The antimicrobial susceptibility data were used
to identify correlations between antibiogram and the change of resistance. The results demonstrated that V.
scophthalmi, E. tarda, V. anguillarum, V. harveyi, P. espgjiana were the pathogenic strains associated with
ascetic disease of cultured turbot. The major pathogenic strain was V. scophthalmi in Qingdao area and E. tarda
in Weihai area, whereas all pathogenic strains were equally found in Yantai area. Five bacterial strains were
resistant to Penicillin, Cephalosporins, Macrolides and T/S with resistance rates over 50%. In addition, the
resistance rate to FFC was below 10%, and was little drug resistance in the long-term use, suggesting that FFC
is a favorable antibacterial drug to prevent and treat the ascites disease in cultured turbot. Twenty-seven
pathogenic bacteria formed 27 antibiogram types since all the strains had multiple antibiotic resistance. 74.1%
of the strains were resistant to more than ten different types of antibiotics. In conclusion, the drug resistance
rates among aquatic bacteria were very high, becoming the primary problem in the prevention of aquatic
bacterial diseases. The results provide theoretical basis and reference for the epidemiological studies of turbot

ascetic disease and its early prevention.
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