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BEAGEMMEPEEENAENSBESEE

AN, R, GHE,EAR, AR, 50,58, 50
(R BT A AR B T S0 % T 49 315211)

T DRFR M IO E h A8 (Trionyx sinensis) I O JIT 8 SEH SV IS W rh 7 B 15 SR A5 B S BRANTAT . 1
HEEHES B 16S rDNA FFFIINE (LEXT, X7 B A AT 4 o SRR, BN 100 % IRFLER B (Lactococcus
garvieae) N HJ3 TH (Pseudomonas sp. ). ¥ [C 3 BR & (Enterococcus hirae ) B W ¥R B ( Enterococcus faecium), N4 1K
(Ochrobactrum anthropi) V&1 W8 WILFT B (Haemophilus segnis). # FCFT A5 FR FT- B ( Citrobacter freundii) F13R i 2 A8 AL [ B
(Edwardsiella tarda). FEHUAEZR Y 20 MG HAR A XAS CQFLER B | o FOAT AR AT T AR S 2 18 AR TR R AT 245 00080 2
I, W FRFLIR TR X 75 85 R 55 4 P2 W U, Xof Sk FmE i A5 © R 2549 b BEBURR X oK 55 10 R 2GR 25 1. I [RAT
TETRAT RN Sk FIER AT 13 T 24 )RR, ) 75 8 R4 3 P2 b BE VRS, X i B R A 4 P2y WA 20k . IRBEZ TR 1T
BROOT BT R 23R 56 3 MG RURR, O PR R R4 S P2 b BERURS, P R R A 12 MM T 21k . AT B T AR I
AR AT ARARMER - Z T . [P RV R, 2010, 17 (4): 859-868]

KR ThAERES WMUALKE ; 415 ; 16S tDNA; 2585058
FEDES: 94 SCRRFRIAAD: A

bifi 5 WP AR %E (Trionyx sinensis) 3758 FUAR A9 AS K7
PR, B B SRR A A SR 5 A A 255
ZRNWIR, B PLRE IR i F H 4", 12
Lo Ik, SR AR O R AR BRI FP R K 2 &
TRTEOLE AR A B i AR AR AL, g S A AN R
Mo A SR AR E 5 2, )10y X —25" Bk
FF 25 P AT TR RO RIS, B2 Y
W R TN A i e P T R A O D B A e R 8, T
I ek IR D, AN AR R SRR R REAR AT
LTI SRAE L, 5 e T A
J& 4T (Aeromonas sp.). 3 [CHTAE R FT TR (Citrobacter
freundii). R fi 7 18 4 [ H (Edwardsiella tarda) %f
BRI BEORTE CA A RAE 0, Bl 5 58 MU At
BRI, T A T BT I A
2007 AFLIK W T4 LS SR IR FR N AR

Wrks BHA : 2009-10-25; F&1T HHEH : 2009-12-06.

XEHE: 1005-8737-(2010) 04-0859-10

BN R T W U3 A Y B o N
SR TSI, B2 A TR YT IORK, 4 AR AE
HE R AR K (O SRR,
HORER S DAEGE R R A i 2 5 s S
LGRS st — IR 7 0 P E e . 4
Sy BRI IINEE IR A B S  UR R R EE S A A
TR G Y S PBS X fedt o v A s i A WL PRI 32 50, T 3
YR BRI BT I AE S F AR — 3 T
5 YN B TR A R A0 T 55 o0 4l () B R
2 B H A S R DRI R 2H 1 5.6% . 14.9% ., A
U, 5 B I R 2 2 2 S ot DL ) = B 5, 20
RIS o ASBIFFE AR £k He i 1A P s D T 4
B afifl JEAS ML 168 tDNA JF 51 43 B % 58 M 244l
SHREE AT B A % A BB TR R AR 4
HERLE

E&UWHE: HEAARAEEEIE (30840061); TR H (XK0715049); TR AAWH (XR0713017).
TEE B/ B9 (1985-), 53 WHWF5E A WF5E 7 ]« K728l F B i . E-mail ; arsenalakers@163.com
BIEE 22008, BIDTIE 0L, BFSE T 1 : 7K™ i E Biif . E-mail: lidengfeng@nbu.edu.cn
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1.1 SELe#Ay
111 EFEREE 200849 H, B H T rh e
TRy R R . ANTCEA B 55 AT ahiR
B, NER R, I SR K AT UL I
1 . B AR B LT K, iR SR AN EEE B
eIy (TANN 1 | Nt s AN ECZ R AN ([
AR, BB 2T R LA L6, TR 46 S B
ARBNKIE TR A EFET I ] Ry 3 ~4d, 7 ~ 9 d RN
BETRAE 90% LA I,
112 i F EHRWIRR R FRE30g, &
M #:10.0 g, NaCl 5.0 g, B 5 15.0 g, H,0 1000 mL,
pH 7.4, WIARE IR IR IR BC R, A3 .
PCR 4" #4327 . pMD18-T 54K [ Takara 2\ wl;
PCR 51 th i A T A TREE AR R 554 B2 A
Ao
1.2 A&
121 HMEHE TETCR ST, Gk
75 e R e U i), DUTE B o0 L R K S JORE:
G MTEE FRBAR SR AL (pH 7.4) FRIZHE SR,
28 CHER I TR 24 h RS I FEIE AR, PRI TR
TR 2 BORAG S i Ak A TR R B 1 2
i RIS ]
122 HEFENE AR T ERE R
LA 1,28 CCREFE 24 h, WSS T TR S HRME ; 0%
AN FEFh B ARBEFEIE, 100 v/min JRI7HEFE 18 h, HL
PR T 22 QYL 0 YR N R T IR AL 5
TR TR VRR R DL VE 28 O R K BRI IS e 68, 43l T3
S BE ( H 37 H-7650) 44 HL B2 ( H 37 S-3400N)
TSI,
123 ZHEDNARE PP mKE T & A25uL
I B 4l 7K B PCR A5 H1, 100 °C 7K 78 24 f# 10 min,
10 000 r/min #5053 min, B35 T PCRY 4
1.2.4 16S rDNA PCR#" 1 >R I 40w i H 5]
¥ 16sF, (5 ' ~AGAGTTTGATCCTGGCTCAG-3 ") Fil

16sR, (5 ' =CCGTCAATTCCTTTRAGTTT-3 '), #f 1T
PCRY" #, 25 uLy" 3% 2 i 1 & : 10xbuffer (Mg")
2.5 uL.,25 mmol/L MgCl, 2.5 uL, #i B¢ 1004 4 £ Mz
DNA 1 pL,2.5 mmol/L dNTPs 2 puL, 10 pmol/L 5| 4144
1 uL, 1.0 U/JZ ¥ Tag DNAase, ddH,0 #p /& 25 uL,
PCRY™ 3 25 F: 95 °C Fil 28 ¥ 4 min; 94 CAE 145 s,
55 CiR k45 5,72 CHEAH 1 min, 35 MEIH)F 72 CLE
110 mino 334 7= 4 F 1.3% A9 Bt B 88 Fe v, K A
W, 2RI RIS GE R ACS PR A se ek A T
FEHIIIE

125 ZENFRRZFAXERGE T TE
Hy IR AR RO IR A W SE . B s B T
Pk 16S rDNA J¥ 31 £ GenBank 4 %2 1 JH Blastn %K
AT HEXF 43T, 38 FIMEGA 4.0 81 rh ity N-J 17
WHRFKEW

12,6 R USRIt P s
HEAT , SE H TP B4, 2 IR NCCLS HI Wb e
TTHUSERE . Bl PiA R EER
Wk CRALPE T SRR T R R KRR B R
FIBEHR ZMER ER PORRE BAER.
IIEZS- R AR = NI E sy 1 INURL RS INDS
MR AR T T R VD B R VD B A5 20 R, 2GR04 I
FIBTH R AE PR BR A F

2 HBRE5SH

2.1 HERIIEFEEFIRSEHE

B B AR S I O R rh
I3 B B 8 BR AN AL, 43 W 45 A TL. T2, T3, T4, T5.,
T6. T7 FITS, [& /A5 SR IR ARG 773 T OULEE I R v 1Y)
FELRBR SRR R 22 QYL DG B 4S
(F 1) BI/R, WEAIERIEA R BIY, R0, 1%
R, A EE A, B L E EOR L BR
TS, T6 AN FFR A B MR AR K . Ot L BEILER &5
SR A T1, T3FIT4 2 ERIR, T2, T5. T6. T7HITS
EAPR, H AP T2 TS T7 A TS AR (K1, &12),
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P MR AR A N 73 B 04 98070 T A T i L A
Az HBRTL; B: WK TT; C: IRHR TS
Fig. 1  Scanning electron micrograph (SEM) of partial strains isolated from diseased Trionyx sinensis
A strain T1; B: strain T7; C: strain T8
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Fig. 2 Transmission electron micrograph (TEM) of partial strains isolated from diseased Trionyx sinensis

A strain T1; B: strain T7; C: strain T8. Arrows show flagellum.

2.2 #HE 16S rDNA £7E

X 8 R T (19 DNA #E47 PCR 98, ¥1314% 1 2
900 bp i Y A&7 (1513 ),

Blastn b XF 45 5 & B, T1 5 4% R FL Bk W
(Lactococcus garvieae) F. A7 e K AH L BE (99%), T2
5 1 2 JE (Pseudomonas sp.) 2l B A &% =5
HILEE (99%), T3, T453 531 5 I BK 1 I 1) 163 £X M
R T (Enterococcus hirae). P& I Bk W (Enterococcus
faecium) F A $5 &5 AHBLEE (99%), T5 5 A& A AT
(Ochrobactrum anthropi) E. A5 fiz 155 A AL BE (99%),
T75 3 K 7 5 BR #F W (Citrobacter freundii) 24
J5c 18 A BLEE (99%), T6., T8 43l 15 1 1k g 1t AT 14

(Haemophilus segnis). 35 i Z 1842 [ A (Edwardsiella
tarda) BAT AU (98%),

M\ GenBank H 35 B AFABL B FNBR TR BRI RR 1) 16S
rDNA FER P91 (F22), M T 418 R 48 L B (&
4), HE4RIAL, T 54 RFLEREA IR, T2 AR
0 B T AN B TRV, T3 01 T4 53305 B BR v s 114167 G
BRI AP A ER B AR, TS AT A RR, T6 A1
PP I AT 1 RV, T7 g Oy A R AT 1 [ R, T8
FR B R B CIRR — . &4 5 AR
JE 37 B[R] TR 5 7 989% LA L, RTINSl — Jis ) 240
o ARSI 2168 rDNA J5 7 Ho X B 7 A4 [ 2
S P TRTE SRR 550 L BT ER 25 A B
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R A P A P A B R Y A T 1 20 1 5 M 863

bp M TI T2 T3 T4 T5 T6 T7 T8 N

2 000 —
1 000 — W —
750 p—
500 —
250
100

K3 SERANTAEY 16S rDNA PCR 3 =4y it bk P %
M: DNA marker (DL2000); T1-T8: TI-T8 f4" 8474 ; N BIPEXH IR, 45545 ddH,0.
Fig.3  Agarose gel electrophoresis of PCR—amplified 16S rDNA fragments of T1-T8 isolated from sick Trionyx sinensis
M: DNA marker (DL.2000); T1-T8: amplified 16S rDNA fragments from T1-T8; N: control, amplified product from ddH,0.

%2 16S rDNA FIIRIREMEIBEEEFNS

Tab.2 16S rDNA sources and accession number

RA PR

Strain

GenBank (NCBI & %5 )

GenBank accession number

Lactococcus garvieae Anl-1
L. garvieae NRIC 0612
Pseudomonas sp. NJ 24
P. fluorescens ATCC 13
Enterococcus faecium ATCC 19434
E. hirae NRIC 0109
E. faecium
Ochrobactrum anthropi YZ—-1
0. anthropt ATCC 4918
Haemophilus segnis
Pasteurella aerogenes ATCC 27883T
Citrobacter freundit 7
C. freundii ATCC 8090
Enterococcus tarda NuF194
E. tarda ATCC 15947

AB244437.1
AB267905.1
AM421976.1
FJ971870.1
DQ411813.1
AB362598.1
AB326300.1
EU275247.1
CP000759.1
AF224299.1
U66491.1
DQ294285.1
FJ971857.1
AB050828.1
AB050827.1

23 Al
A CCFLBRTA | I AT A5 R AT P R R Al AR [T
%77J<FE?%EE*‘$DE£&%,FH 20 P AE R AEAC
Y \”'JXT FTE ORISR, 25 R BH (3 3), 4% [RFLEK
f@%ﬁ T3 B ER VKR 22 DR] TRk g e P AR
Xj‘%@ﬂiéﬂﬁv SLAPY T AR VU R iR SRR
CIRF R T EEEUE, X PDKRR R RKER FIBEER.

AR ZMER NER EER Emsd h
WU EFATFID AT, 90 AT X Sk
Fermembk SLALPY T B AR PR R R R KRR R
MER HHER ZHER IER AGER AR

JEE Kt 22 DR R POK g A F 0J%5 % 75 BE 2R L DUBR 3K
IV B B U W T R R R TR R )
BRMABERA T R R X R E .
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DQ294285 Citrobacter freundii 7

991 ¥1971857 Citrobacter freundii ATCC8090

99

99

99
62

=

ABO050828 Edwardsiella tarda NuF194
T8

T7

AB050827 Edwardsiella tarda ATCC15947

- U66491 Pasteurella aerogenes ATCC278883T

99

T2

99
99

|—T5

99[{
41

T6

i

AF224299 Haemophilus segnis

I_ FJ971870 Pseudomonas fluorescens ATCC13

AM421976 Pseudomonas sp. NJ24

EU275247 Ochrobactrum anthropi YZ—1
CP000759 Ochrobactrum anthropt ATCC4918

17 AB244437 Lactococcus garvieae Anl-1

99

AB267905 Lactococcus garvieae NRIC0612

99

Tl

T3

99 AB362598 Enterococcus hirae NRICO109

0.02

DQ411813 Enterococcus faecium ATCC19434

70| T4

AB326300 Enterococcus faecium

B4 4E 16S rDNA ZER P15 T R AW
Fig. 4  Phylogenetic tree of the bacteria based on 16S rDNA sequences

It 22 PR R g A A% o PR R 2 IR R
HERE R AR R MR PR N ERER L
MEBE SKAEVE T IR T R R R Z A
= NCWE IR PIES ¥ NS SN Rl
b EA M E,

3 itig

16S rDNA J¥ 8 BAT Osy St 3l v DL K73 o
M IR S5 a5 . I FH 168 rDNA Jy sk ] i
o TR TR0 6 AR TR T4 R TR BT
2 TR S T T A O B R VE T IR N
TR0 IS5 G VR 1 53 BT R S R Y 25 0 2
Ha 01 AT ST P 16S rDNA J5 3 T 5 1Y 8 B4

B, JCIEER BRI ZAT 3 SIS A5 R — 2.
TE 8Kk I3 B A A AT, PR M BR T T EC A R T |
PEVERE AT A G AP BRI AR R O
AREHOAE . PRIEKER I R T RS I
A FAT BAEBS BE BT ) 2 A7 1, e A JEA
YR IE R WAL, — A 25 R sh Y i,
KERFARZIFGI REY . JRE% R, ek
HA - H R 251, 51 B BASR IR XE, X Le4h
TR AT E T AL T /KR HE O A FRFEK I
PEMRA PR RN o B BRI K A PP i T
I ZRAFEORTE , R AR BDIR S BOK IR B
PR BALIT , 51 AR 22 A0 2 E0 , I8 A il i
JHE T 5 A XRS5 e g K B AR AR T R AR T
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Tab.3 Results of antibiotic sensitivity test

TR P8 B4 fmm (251 )
ik HE (pg - B Sterilizing diameter ( Drug resistance )
Antibiotic Medicine dosage K ALBR G o G EIR AT RE AR [CTR
L. garvieae C. freundit E. tarda
==
Pﬁ.ﬁ?t 10u - K 22(8) 11(1) 0(R)
enicillin
AU 30 16(1) 23(5) 0(R)
efazolin
wun 30 17(D) 20(5) 0(R)
efoxitin
fij—‘ﬁk 30 16(1) 18(8) 11(R)
ortum
=
Vﬁﬁﬁi 30u - H 19(8) 0(R) 0(R)
ancomycin
e
G’%j‘@% 10 0(R) 20(S) 14(1)
entamycin
s i
S R 10 0(R) 19(8) 14(1)
Streptomycin
e
Ifﬂ[‘ﬁ% 30 12(R) 19(S) 12(R)
anamycln
7. =
Tﬁ%ﬁ”@%‘ 10 0(R) 19(8) 11(R)
obramycin
ANGS g
N%ﬁﬁ?‘. 30 0(R) 18(S) 20(8)
eﬂmycln
POK 1R 30 0(R) 18(S) 16(1)
mikacin
e
1% 30 15(1) 0(R) 0(R)
Doxycycline
(R 30 17(1) 15(D) 0(R)
cheomycin
Chloramphenicol 30 0(R) 23(8) 17(D)
s
. LAER 15 16(1) 11(R) 19(1)
rythromycin
55k
Sulfamethoxazole 125 0(R) 0(R) 0(R)
NW% 300 18(S) 18(S) 17(8)
itrofurantoin
PRI 300 17(8) 17(S) 19(S)
Furazdidene
R
Norfloxacin 10 0(R) 20(S) 9(R)
Sl
C.}ZW{’/E. 5 11(R) 20(1) 11(R)
Ciprofloxacin

T SRR AP EERURS ROMTIZY .

Note: S means sensitive; | means intermediate sensitive; R means resistant.
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Bl A LIRS0, 59 AMBL R B 7 38 /K 7 57
B KA 57 THI AT — s B

oA 34K 40 P A 35 4 T LK T I [RAT IR R AT
TR MR A A TR T A K ™ R B i UL ) BT
W IRFLIR TR TR K BREE I A7 A, BEAE 5 [ o B0
MG IO T, HOH A 8 45 B A — 5 1 B 1R
FAYT, RRAEARS A7 R P i
R A 45 U, 9 FCR R R AT 1 8 5 A vh A
AR LI SR E 2 S O QAL NP E RN
3 g i o R i 2 A TG B A T B
FAAE LB K IR G T LR, 25 R g fi %7 A
1 SRR rh AR A 22 oK P IR B S W B 1
J P, IRl G B A RES | h A I % 2
AR R AE Y R B 5 | M RO . R
XZIR IR o3 AL AHOCIF SR BB % . Kursat K
2421 (BT 55 5 SR 2 IR TG LR 1 X G 3R MIEA T
R, WA SR R, A AR ) B B T
PRXS S R RNV B BUIE, 9 IRF PR AT
Xf T3 v WA v, kI R R SRS SR E
245 PN 2T BB AR 43 B ) b ERAT T 1 10 2 i
A, G2 P B 5 45 SR R, AR5 43
F14) 15 ECAT A6 T AT PR T AR T = S 2 25 AR o 2R AT Al
T, R R A R IR B A FC I A 2 R B0 45
SRR IZ TR Sk PR R, X0 2 2R IR s
AT TR 245 1, T A BIF 5 285 2R PP 2% B X Ik g e i
B 2R R R Sk AN B R S O P A KA
Mt 251k (e 4)o [F]l—FP R 254 1 UM A i 25 5,
J PR AT BB 18] 358 K% T Ak ) A A7 BR AN [R] , eAy
AR K 7 SR A A A v A 8 8 ) A B T T
HEAT B0, R RUR I TR B IR . IR IR
PG B 5 1R Bl PR AR [ TR R N B AR
o D AT, 24 B0 Y o rh AR TR 3 B A T ERAT AR
FRAT XS Z R A: SR UR . MR A2 AR [C i 24
Fm, HAFTEZ Hlf 250, HEiih AR TAEHZ E R
A 24551 A fo 3 A A IR ER Z —, Fir)
TS HEF LAEECAIL , X RS 24 1 R 24 ML ] o i b 000
FIBFFE

SE 0k
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Tab.4 Comparison of antibiotic sensitivity test results of this study and others

IR ICTH 1% ERFLER B I [CFF AT 3
E. tarda L. garvieae C. freundii
PUER  moRm EORRS  EORE WEDRE DR BORRR BORE™ O
Antibiotics Origin rom  Origin from  Origin from Origin from rain— Origin from  Origin from  Origin from Origin from
soft-shelled soft-shelled soft-shelled  how trout 0ol ¢ oft-shelled Crayfish 21l crab ™ crab ™
turtle turtle 2 turtle turtle
A R R S S I R / R
Penicillin
Cefazolin
ST T . / 1 / . / / /
Cefoxitin
B2/
Fortum R / I / S / / S
=2
TER R ; S < " ) / .
Vancomycin
=
PRRER | | R R . q < .
Gentamycin
f 2y
BERER | R R ) ¢ | < <
Streptomycin
=
AR R | R , ¢ ) e .
Kanamycin
ZATER R ; R ) < ) ) .
Tobramycin
va 0=
R ) S R R R S S / S
Neomyecin
Ik 1 . . / . S S S
Amikacin
e
EEVIEEN R R | , N " / /
Doxycycline
mE . ) 1 / 1 ) ) 1
Acheomycin
Chloramphenicol ! R R S S S R S
Q =
Elﬁi i I R I S R R / R
rythromycin
525
Sulfamethoxazole R R R / R S* R S
PRI s / S / S / S I
Nitrofurantoin
T X . . / . . 1 .
Furazolidone
R A
Norfloxacin R R R / S S S S
STty
HNDE R / R S I / I S
Ciprofloxacin

T SABUR, TR EEUER, ROBTZY, /7 FRRA I BT A R IR, " RIS A0 45 R0 L, 2 XA 2 0 B
BRI,
Note: S means sensitive, | means intermediate sensitive, R means resistant, “/” means antibiotics used in this study hadn’ t been used in others, “*”

means antibiotics sensitivity in this study was quite different from others.
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KP4, 2006, 13 (3): 403-409.
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Isolation and identification of bacteria from soft-shelled turtle ( Trionyx
sinensis ) associated with fulminant septicaemia

HU Guangzhou, LI Dengfeng, LI Taiwu, SU Xiurong, HE Jingjing, WANG Mengqian, LI Hui, LI Ye

(Key Laboratory of Applied Marine Biotechnology Certificated by Ministry of Education, Ningbo University, Ningho 315211, Zhejiang,
China)

Abstract: Fight bacteria were isolated from sick soft-shelled turtles ( Trionyx sinensis) associated with fulminant
septicaemia. Morphology of the bacteria was characterized by LM, SEM and TEM. 16S rDNA of the bacteria were
amplified and sequenced. Results showed that they were Lactococcus garvieae, Pseudomonas sp., Enterococcus
hirae, Enterococcus faecium, Ochrobactrum anthropii, Haemophilus segnis, Citrobacter freundit and Edwardsiella
tarda. Antibiotic sensitivity patterns of L. garvieae, C. freundii and E. tarda were evaluated against 20 antibiotics.
L. garvieae was sensitive to 4 antibiotics including Penicillin, and was moderately sensitive to 6 antibiotics including
Cefazolin, but was resistant to 10 antibiotics including Amilkacin. C. freundii was sensitive to 13 antibiotics including
Cefazolin, and was moderately sensitive to 3 antibiotics including Penicillin, but was resistant to 4 antibiotics
including Vancomycin. E. tarda was sensitive to 3 antibiotics including Neomycin, and was moderately sensitive to 5
antibiotics including Amilkacin, but was resistant to 12 antibiotics including Penicillin. [Journal of Fishery Sciences
of China,2010,17 (4): 859-868]
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