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PRI SN E RIS B £ E S BUH S

BEE  xpE,wEE TR LABER L KW LA LxEREL 2R
(1. WPEA=BIEEMTE RS SR, ) 4 )M 5103805 2. HEZK R0t 5EBe , AL 5t 100141)

FEEE . WRRLAETATIR I PUARIEEG (Acipenser baerii ) FFHEFNCMEH A 73 B2 1 ARANER , 70 B AUALS 305 2 D70 B0k, S
53024 AeBFO70904 . AbHTO70912, X543 B TR #EAT 1 AR A E EOm o3 B B2 sesr . 40 iy i B AR B AL S8 4
HBIZH P E -~ API20 STREP F1 ID 32 STREP #Ff 7 , 459310, 2 3 BRI 5-FLEEBK IR ( Streptococeus dysgalactiae ).
XF 2 AN ERRIY 168 rRNA JEF HE4T PCR 4 HIHIF , I GenBank "SR AYEESKTA 168 rRNA JEPIFEAT 91 /0B 44
RGN G5 R 2 A 5r BRI 16S tRNA JEP 75 AHIR], 505 2L HERR B R IR 5 ik 97.3% , 7 RGEBEALRT [ 51531
HERRTA IR — R, 2D BIA 2 Do B RR A LR TR . DA TR A 001 A R ZE P 5 g 1) A T e 5 D e g
RIAHTR], B A LA BR AR PR S BORTE . 2 A~ B MO PEAA R 55865 K 1 e (35 A BB R, 37 CCHE R4t
PRSI LE 28 CHEFRMANE 8 150, 2 DRI S 8 R R R 5 7 Fh2G s s sk famntk JX KR 245 2 Fziy
M52 5 RLLRE R P AFURe X RIREG RS 8 Mtk Z Mt I 2: 5. [ HEZK - H14,2009,16 (6) : 891-904]

SRR, VUIERIE 69 (ETLRRRRE; SORTtE; ATEI%E A 165 rRNA JEIRFI; 25k

HESES: S941.42 SCBRARIRAD: A

3t o R R R, FER R AR R TR E R
LG, B R S 2 BT, S £ 500 Ty £
THEA ROEET ZPR, TR0 SR ) R
A VAR F 63 Acipenser baerii ), 52 [G #53( Acipenser
schrencki ) 5, Herpr, PUAR AT 6 AL 5 91 57 AR PR
PRI I AT, i I 9 8 0 0 B 3
P Bt v B R B ) 2 B A e M
Hiam ., S EZ KT EK AN (Aeromonas
hydrophila ) JE& Y% 45 Fh 3 £ 0 (1) iz 18 [H], wH KT
A B0 B (Aeromonas carvia ) RIS 541 PRI
( Plesimonas shigelloides ) &G4t 60 S50y (1) AE 5Lk
R TE PTEOW B 2 2 RBIPERE, 2 Roy 1 Ruth
e 0 S\ Shy 85 22 [ B 1k B — 5 3K 15 ( Streptococeus spp. )
AT RE A 10 20 B O i

AT TR P B UL 40 1 O 2 A B AR AR
SE B 165 rRNA JEIN 751 73 Hr 45 5 B, MR 3 S 1k

iR B HE: 2008-12-22; {EiTHER: 2009-05-21.

XERHE. 1005-8737- (2009 ) 06-0891-14

TATI PUAE A S A5 o 5 A O R A5 FLEE ER T
( Streptococcus dysgalactiae ), 3 X173 B IR AR AT T
2GRN, B N S AN TR PR D P B AT ST

1 HRST®

1.1 fREFKIR

BT 2007 4F 6-10 HHL AL b7 1L X 5L
JE LTI 7Y 2 A 6 5 A 5 M ) P AR I A
SRR O RS M A KRR N ELRDIR 254
(RAEDR By , JF IS 1, A B D M ot et PR K
WERP R, AR =25 R AT TR KR (>22 °C)
BT BET ] ik 60% LA E
1.2 JREFALBEE

O SHARLE B I OO IE TP A2, 264 2.5%

I 0.1 mol/L PBS AT E, & 19% #RIRIM) 0.1
mol/L PBS Wi Ji5 [&1 % , 4| L BEI 7K, Epon812 i} i

ELWA: +—HEZEH ST (2006BADO3B0S ) 5 H 990\ fiz MRMIFBE I 3EABHIT L 55 3% £ 35 ( 2007B009 ) .
YEE T : W) A2(1968-), 20, BIWFSR 51, WG 2 EWFSE  E-mail: phj001@126.com
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AL, AT LR D) IR Sh— A IR A DL
{6, Philips CM 10 3B 5 LA MEL
13 HEsE4gd

B TR) Sk 5 %) s i 1, DA TG B R VR BRURF
JIL O RS 2 2, AR IR AE I 0o 1 R Bl ( BHIL,
TR AP A PR A ) ) 5% 2R =F 3R () AR
HELHEY R A R AR FRIZEERM, T 28 CH:
7% 28 ~ 72 h FE VA E R AR 2T A — SN R
W% EBE N TR Alifl, UBLAR A= W5 O 5% W TRERE )
ORI VR VR TR R A A
14 HWEENETE

4l £ 1) 40 TR 7 I ST A | 28 CHE 57 24 h, 42
BHI [R5 15 3% 3,28 °C 180 r/min 15 3% 20 h, JH G
W A5 I I PRIV T 2k B L, e R T T 24 IR
Peilye, MR T2 QY g LR 2 Aoy ik,
— PR AT A B R R RR M AR B AR AR
Yo 45 2 BESCIHR [7-9] B8 A 1 40 DBy 240 71 A A 2
Ty — PR B AE BRI I 2E < APL 20 STREP (%[5
bioMerieux ) 1 ID 32 STREP (7% [# bioMerieux ), %15,
HIB R 4R, 20 BIAE AP RS A ATB RS 4014 H
B E A U TR S e A5 R
1.5 ZAE16S rRNAEE F 5451
1.5.1 ZHE DNA ERAIFIE BT 240w A iK
S5 BR B AR ME AR (ATCC29178 ) 28 °C 180 t/min BHI
BrF% 48 h IR IR SR T2, #% Omega 2\ H] DNA $2HL
A S BT DNA $2HL,
1.5.2  16S rRNA EEFFFIH PCR 18 H45F Messick
2t O3 S FH 5 |9 ID1ADL, X8|y k£
B E T4 KA 16S tRNA JEA, iy B T 4=
Y TRE ARG AR FE . 5IFFTE

fD1, Sense direction: 5'-AGAGTTTGATCCTGGCT
CAG-3';

D1, Antisense direction: 5'~AAGGAGGTGATCCA
GCC-3',

JZWAE 50 pL AR ZH 1 T: 10x PCR 22 5.0
ul, dNTP 1.0 uL; fD1 1.0 pL; tD1 1.0 uL; £Hk DNA
2.0 uL; Taqg DNA R4 1.0 pL; ddH,0 39 pL,

RSN 95 CHIALER 3 min 3 #5147 30 MG
IRBN, BRI S AL4E 94 °C 455,50 °C 45 s,

72°C 1.5 min ; fEIRSERYS, 72 CFE/LEH 10 min,
1.53 PCR =Yk RSB o4& 5 b il 7E
1% BfaBigE e (S 2588) EHIK, IES Ve em™
ZfF R LYK 30 mine SRIGTESIMT FUIBE B,
Fi I Omega it MGG P A UERA P EA T DI
154 EHEEFEWEEMFEIME % Takara 2\ A
pMD18-T # A UL A5 2R 4l Ak i) PCR 7~ Wi 2
SN L FeH LA E.coli DHS5 0 JBAZ S 4L,
TE S A Amp [ LB [EASE IR iR G 37 CHIE
K537 12~ 16 h, FRIBUE AL Al b R v
FESA Amp [ LB ARG SR 56 37 CIRFEIG SR it
W o HE R Omega b HRIUR T & b R ULRH k4 T
R, 1T PCR B A R E LA TAY T
FEROAR MRS A R AR AT 5 E .

1.55 16S rRNA EEFF ST SHIELE R
ClustalX 1.81 1 DNAStar %14 5 M GenBank %X#iE /%
HA PR A Y At i R B A BT Y 16S vRNA ¥ 511741
RIPE ST, FEFIH Megad AT 2R e AL 1 4
SGETRIERIST

1.6 HEATRS

1.6.1 EIf  fEFEVGAFNEE, ALK 82~ 9.6 cm,
R 7.0~9.2 ¢, F-3 8.1 g5 24383 (PEAFH] I 65
Q x 243253 ) A K 8.2 ~10.0 em, (KT 7.5~95 g,
1483 o3 G, AK 5.8~6.6 cm K 3.1 ~3.6
e, P31 3.3 g0 PUAATRINE BRI AL B RIE T AR
T 58 AR K = RIS JIr f T R R, 61 R R R T Bk
VLK IS8 T K AL S sh) e, T S e f 7
BRI 7 d MRS TN TS5,

1.6.2 ATRERASEW i ediFimBiE Tk - 28°C
Big% 42 h HTC TR R B K VR T &, Bl 3.0 x 10°
CFU » mL™" ¥R B R B, I8 T B IR Gl P A
R BRI AS 5, 340 10 2, B 0.2 mL; LA
WS RE M, A 10 B, RIS 0.1mL, X IR
SRR Y 0.65% JCR A BEER K . WS SEI fdiE
AR, K BRAE A0 S s 55 1, A ) A A A8 5 O, i 4k
MEE 14 do DNBIFE W AE (1) SE 50 fa LA O JUE JFFEE
B AR A5 A PR 0 B A, R A T S A, R S
KRR 26 ~ 28 °C.,

1.63 AEREREFHEEXEAMNITEE
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EBEWMEALLE Ko aiibny AeBF0O70904 F1
AbHTO70912 B8 # 43 i 78 5% 4% 2 1l 35 i - 4% 5%
42 h, % 28 °C J 37 °C 2 Rl SR IR B, FH G 1 AR P
#h K B B 3.0x 10° CFU * mL™.9.5% 10° CFU » mL™,
3.0x10° CFU * mL™".9.5x 10’ CFU » mL™".3.0x 10’
CFU » mL™".9.5x 10° CFU « mL™" ¥ B B TE B I, 435
T S {4V R I B R 60 8, Xof R 2 T 55 0.65%
T ALK RSt R A0 B T 5 v R
B AE AR 1.6.20 HHE Reed (1938)"" 19774
SR 2 B E (1LCs,, B0 : CFU - mL7™ ), 2EHUE
(LD, #fii: CFU » ¢') i FoR T, frdifest
I /KIRIRA 26 ~28 °C.,

AL LDy, (CFU - g ™) =15 (CFU - mL ™)
x ST (mL) + g P AR (o)
17 WAEZHASRRN

DR R AE 5% 45 2F 1A b B4 7,28 “CHE iR
BRFE 24 h e WA BB ORI AR . 250ty
W F AL S RAR 2 AR B AR T 28 w) AR SRR [12]
AR 2 4 R X 25 ) P R
2 GER5HH
2.1 fREFALRIBEMNE

R B 4 2 A F B R R TN TR 1 BRI L 0

JUE R I e 35 2 R BRI (A 40 B , T DL 200 BT HE 371
HRAR, BRIE I H AR 2R 0.6 pm.,

B R P AR AR B U
Hi kR 2 BB AU A UEEAR .

Fig. 1  Electronic microscope sections of kidney of diseased Acipenser baerii

Arrows show some spherical bacteria connected as chains.

22 HRENBSETE

221 BEERES ALK et AT v
R 1SR 299 1A DA AR ST 655 AU U LR o A3
ST E BT IERARI LR . 4 BB AE 5% 47
F IR AR I 28°CHEFE 48 h, WE HAE N 0.8~ 1

mm, K BT SR R, a— %L, 76 BHI B
B 18 IR B B IR R/ NI TR 8, 3830 8 57 S
A EAERAR . B BRIRIR G AR 1, i
B 23 B bk AeBF0O70904 . ABHT070912 3#£47 L)
AP IR 2R
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Tab.1 Partial bacteria strains isolated from diseased Acipenser baerii

Wbk RAEHD A FERHE ik /g FEER I3 ERAL

Strain Sampling location Culture model Body weight Major symptoms Isolated organ
ABROT0904 AT e T K er T LSMEUND MLPEUK  BTHE D Liver
ABROT0906 o AT e I K s 700 SN LEERUK . BUTAE O Heart
AeBF070905 Fani Eﬁﬁﬂjﬁng Come ﬁfﬁﬂﬁi e 700 O IMEESERT | MAPERE K , REAT BT Kidney
AeBF070907 Fani'f'; I’l’,%’B”eJiﬁng Ceme ﬁfﬁﬂﬁﬁ water 700 IR | MPEREAK  BRITHF - JBUBE Spleen
ABHTO070911 Qﬁfg%ﬁﬂ Cangflziﬁrvoir 400 SN | PRI 5 JIFIE Liver
ABHTO070912 Qﬁfﬁ%ﬁﬂ Caggf’f@iﬁmir 400 AMERE | PR 2 LJIE Heart
AbHT070913 Q‘Ejﬁ%ﬁ;ﬁ};ﬁ Caggf’f@iﬁmir 300 AR, AR HIE Kidney
ABHTO070914 Qﬁfﬁ%ﬁi Cagif?f@iﬁrvoir 300 USMBEBEN BRI JE Spleen

222 WUHRRRERELRE SrEAEAs  (H2.0863). MR, =R
FEP 2L [RYe EPAPE I Tl WL, A AR 2 ~5 (N A RDE SR AL AT A5 R, w1 S
MEERIY RS, AR 8 MU BRI UK EE BRI R A

F 2 AR AT IE 0 B AU R AeBFO70004 HE 2% [T Y B3 PUAARE A0 R 2 B A T AR ABHTO70912 # % [y

2% (x1000) @A x1000)
Fig. 2 Micrograph of strain AeBF070904 isolated from the liver Fig. 3 Micrograph of strain AbHT070912 isolated from the heart
of Acipenser baerii in Gram staining ( x 1 000 ) of Acipenser baerii in Gram staining ( x 1 000 )

I3 AR 7E 10 CCH1 45 CAR K20 °C.28 C., {14 452 L 5% BR B ( Streptococcus dysgalactiae )™ FH L,
37 CHHARK 3T CEKM T 28 Co 1%.2% K 3%  LRGHIAALNE REERE 2 MIE RIS
NaCl 4= 1,6.5% NaCl AL, o- VL 1B S75 30K [7-9,13], %58 M5 FLEE BRI {5 FLAERRCS.
FHE, CAMP S0 FAYE , ASHIFHZIBERIAKAZ (3 2), dysgalactiae subsp. dysgalactiae ),
3 AR 1 A A A 5 25 2R 5 AR I8 v 532
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223 16SrRNA W PCR Y BERERGELZE LM
PCR ¥ 1 2 4> /3 B ¥k AeBF070904 FiI AbHT070912
) 168 rRNA & K BEZ9 1 500 bp (& 4). 3
A 1 541 bp 19 17 B, 3RS0 7 51 5 GenBank H?
B AR e AT = 1 16S rRNA J3 871 b X6k o0 M 435

bp

2 000

1000
750

500

250
100

REW,2 BRTEA R B3 73 B A9 20 R 16S rRNA 2
BP9 A 22 57, 0 100%; BT 515 FLEE R (S
dysgalactiae ) [FIIRVE R 51,20 97.3%; S5 FLEEEK A
KONGRS, dysgalactiae subsp. equisimilis ) [F]JRPE N
94.9% (£ 3),

Bl 4 PEIARIEET S BI bR 16S rRNA JE[H PCR 9 #4255
M: DNA 43 F-#iict DL 20005 A: 43Sk AeBF070904; B: 43 #5 % ABHT070912; C: W IKEERREFR IR (ATCC29178 ) 3 NC: FIPERT IR
Fig. 4 PCR amplification of 16S rRNA gene of isolates from Acipenser baerii
M: DNA Marker; A:AeBF070904; B:AbHT070912; C: S. iniae ATCC29178; NC:negative control

*®3 HEEKE 2 IMOERSRBEEMMERERRKNRRESTER

Tab.3 Homology analysis of two isolates from Acipenser baerii and the representative strains from other Streptococcus spp.

Percent ldentity

%

Divergence

AeBF070904
AbHT070912
S. uberts

S. agalactiae

S. bovis

S. canis

S. dysgalactiae

S. dysgalactiae. subsp. equisimilis
S. equinus

S. iniae

S. milleri

S. mitis

S. parauberis

S. porcinus

S. pyogenes

S. suis
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FIEER G A B (K] 5) P25 SRR, 2 o ik
AeBF070904 F1 ABHT070912 76 R4 K B W I —ii

100

552 EEERTE (S, dysgalactiae ) RA—FK

0 | AeBF070904

9 AbHT070912

S. dysgalactiae

55

S. dysgalactiae.subsp.equisimil

37 ol

S. iniae

S. parauberis

S. agalactiae

100

——
100

S. porcinus

S. uberis

95

S. canis

S. pyogenes

S. suis

S. equinus

S. milleri

100

S. bovis

S. mitis

0.030 0.025 0.020 0.015 0.010

[ 5

0.005 0.000

0 GEER T 2 53 BBk 5 HALRUE AR ERR 4 165 rRNA RISIHTHO L5 SR

Fig. 5 Phylogenetic relationship among the Streptococcus species based on analysis of 16S rRNA gene sequences

23 HEEFH
231 WAEBEEERAERNLE. £ZEMUERE
AeBF070904 F1 AbHT070912 T # 28 C}5 5% 42 h
VIR B TR VRO A B P AV R I 46 2 52 A 1) 2 £
N TIRYL 25 R (3R 4), TRk X 3 Fh i 45 24
FEVER . 3 Ao s gL i fe 3 R e i JULIR IR FE
SEREIR . 2 ARG S 2 KA st S
RARHCToIE] L 2 Fhég a4 g, AN TIRGL S 24 h
R BT i, 2 AN 43 BBk 3.0x 10° CFU - mL™ ¥ i
AR TR BN TR B 10,3 Fh A0 14 d NAET R 7E
60% VL I, SR ik 100%. MEGLEE ENIZET- 1 3
PP 0 LAY L0 IR S5 4 2 43 B 1 T 5 B L T
A AEACREHEARI,

232 ARIEEEFHHAEY AR IS ES
BIEALLER 28 CCHI 37 °C 1555 42 h (40 YL 7Y
TAANEF G 45 SRR 7 E5hk AeBFO70904
JERL DY AR I B 179 > 3L 7 o LDsy: 28 CHEFR
543%x10°CFU « g, 1fij 37 CH537M 326 x 10° CFU - g '

JERL B R A ) BERIE: LDs): 28 CHEFRA 2.30x 10°
CFU-g', 1M 37 C } 3% K 145x10°CFU - g,
AbHT070912 #RIEEGLPHAAFEAFY LDyy: 28 CHEFRH
40x10° CFU « g, 1i1j 37 CH5F#M 1.75%10° CFU + g5

JERGL B R A0 ) BT LDyy: 28 CHEFRA 1.38 % 10°
CFU - g, 1 37 CH; 35 M 6.18x 10° CFU - g (£ 5),
S5 F W, R RIS i SR 37 CHi 3R
AT 5 28 CHEFRANT 37 CHEFRMIAATE LDy, 52
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*4 NEBEFITEEER AeBF070904 1 AbHT070912 Bk A TRAR LI R (28 CHEFF)
Tab. 4 Results of bacteria strains AeBF070904 and AbHT070912 isolated from A. baerii artificially infecting A. baerii, A.baerii
QXA .schrencki & and X.helleri ( bacteria cultured at 28 C)

TESTBRIbR

Fiser- R B

B ; : e i FWRARIE / (CFU - mL™) JEFAF /mL Accumulative death number/ind SETR 1%
acteria strain . . . .
. Test fish Concentration Injected volume Mortality
injected 1d 2d 3d 4d 6d 8d 11d14d
IDIAE A= £
@ﬂfﬁﬂﬂf/ﬁ 10 .dji{mﬂ( . 0.2 o 0 0 0O O O 0 o0 0
A. baerti Physiologyical saline
PAY
A AAchY e
(()]o(njt?:)l) A. baerii @ x 10 Ph a::(l):l(f)iij(ljjj:aline 0.2 o 0 0 0 O O 0 O 0
) A. schrencki & ystologieal < ’
] ==% ] HERRERK
X. helleri 10 Physiological saline 0.1 00 0 0 0 0 00 0
13y 5
PRIARLES: 3.0x10° 0.2 0 2 4 5 6 6 7 7 70
A. baerii
At} .
AeBF070904 A. baerii Q.X 10 3.0x10 0.2 0 1 3 4 4 5 6 6 60
A. schrencki &
/T\
iIJ%@ 10 3.0x10° 0.1 3 6 9 10 10 10 10 10 100
X. helleri
=]
PRAALESS 3.0x 10° 02 0 3 57 8 9 9 9 9
A. baerii
et
AbHTO070912  A. baerii § x 10 3.0x10° 0.2 o 2 5 7 7 8 8 8 80
A. schrencki &
/r\
iIJ%@. 10 3.0x10° 0.1 2 6 8 10 10 10 10 10 100
X. helleri

/N, W] 37 CHEFRIIZH R 180
24 AEHAI

Iy Bk AeBFO70904, AbHT070912 % 18 Fh 244y
MBUBRPEZE R (R 6) RUL2 D BRI H&H R
SEPEAR TS PEAR RPLFEAR SRR BORTDE |
ISR A 7 Fh 2 sk, X Sk fa ik R EE R
52 RN 52, WP LU R P AU, X D) 8 Fh
R SR B 25 S NS R IR A R K AL
AeBF070904 8%, AbHT070912 T 52 ; 1 % H: W 25
Z: AeBF070904 [iif5%, AbHT070912 HUs&. s [F]Fh
2 AN TR) 5 ) A3 B AR 25 P R AR A 25 5
3 itig

0 JSHEER TR 2 AR 1R 4 D R g 7 iR %
i 11, 5 A0 R BTG 1 IS S A T K
BRTA(S. iniae )" ToFLHEBR (S, agalactiae ) 22l
15 ZLEEBRTA (S, dysgalactiae ) W A HC s L G R T

(S. dysgalactiae ) 73 | LY B B 5L T Nomoto 45 ™
(2004 4F) 1 Hi 8, 5= FL 6% BR 5 5 1R £ FC 85 Seriola
dumerili ) FIFLZ50( Seriola quinqueradiata ) ET-. M
e 3 B 118 5 L T A e i T /N R
HEPERAR ™ TR IALE 12007 4F M A9 1 I 65
fi% 3 B B — MRS LR TR i R MR B R R
5, (HRIZIR SO TR DB ER S 1) 75 14
B, ASEIS N PGAR RT3 B 1 2 B A5 LBk v [l
VR , X6 PE ARSI 657 LD, 7% 10° ~ 10" CFU - '
Z ], SEE P AR R . AR5 AT LA £ v
Oy ESEFLERR T ORI

H i R A TR Y 2 0 245 B S RIE SRy
TENREE AR AR AR S B R 91 3 D S R,
DA - 7 205 SR T i B 22 AR R
FHHBEER H R B AR AR 4 A Sh Al B % &R
4 API 20 STREP A1 ID 32 STREP 2 /M-l LA K
16S tRNA RT3 M5 71, 643 28 BRI A T 450
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Fl6t:

% 6 ZHE AeBF070904 & AbHT070912 X 18 FhZ5 i B k%
Tab. 6 Sensitivity of AeBF070904 and AbHT070912 isolated from A. baerii to 18 kinds of chemotherapeutants

PIUH 2% Chemotherapeutants

e/ ( ng disc™) Dose

UM Sensititvity

AeBF070904 AbHTO070912
HH X G Penicillin G 10 S S
ZEPEA Ampicillin 10 S S
BT SEPE AR Amoxicillin 10 S S
[ TEAATLY 7N Piperacillin 10 S S
S Ak Cefazolin 30 R R
Wb L Norfloxacin 10 S S
TP A Ciprofloxacin I R
BEHVP R Enrofloxacin S S
FESAURIP A Levofloxacin S S
PUIRZ Tetracycline 30 I R
FI#F Rifampicin 5 I R
21452 Erythromycin 15 I I
ik iz FP L SR Sulfamethoxazole 15 R I
M2 Nitrofurantoin 300 R 1
PRKFFZ Gentamicin 10 R R
kR A Amikacin 30 S R
KT E Kanamycin 30 S R
HAREFZE Spectinomycine 100 R S

T S—HUE; PR R—hulE

Note: S—sensitive; I-intermediate; R—resistant.

IILERIIFT S N FF LR (S, dysgalactiae ), 15515
BRA L3 ALK EF VRN (S, dysgalactiae subsp.
dysgalactiae ) T 45 FLEE SR WIS E WA (S, dysgalactiae
subsp. equisimili ),2 /PP A AR Y 3222 XOIAE T
5L ARKAZ H I A B, T2 B Aok A% H A1
SRR s LA — R o VL, TS SRR B
W " AR B ER N o L ASFIFK A
11,165 rRNA P9I A5 R G 15 L B BRI 5= S LA
(R e g , S A5 LB B TR 2 SO AR R ARG, AT
ZEA R A5 F R 15 2L A (subsp. dysgalactiae ), 2
ANINRE R E5 A RIS LEE BRI (AP A K
- AT T2 5, AP 20 STREP (25 Ui i) 57 Fl,
11l ATP ID32 STREP 25 4 uilin T2 0 fh, AR AR
TS E RN RE ST SE AR R 4 E S T 245 5 AL
AAIN e SR S B4R

DAAE r M 2 mp g 4 200 1 D o =2 TR 1
B AR A EC P B (PP LA ER B ) S
TR EHL QG BRI . 7K A= ShIEERR TR 2 Kk

TR T2 FEHH 5 B X 38, TT REFE /K ARV Ve
TRAF B I ], 7 — A JR 58 R G R T 7 7 o
SRR, T RESS IO X A B A 1 AE—E A
5 A1 L, o T e ol i 5 3 2
IKARAEAR VR I T — kb fa s P20 i,
R EERR G BB, 2% T R R R 3R,
I FLAE 0t PR SR R T I 7, R BRI K
PR S H AR (R HRE 2 1 R TR B B . (L sk
RE R I8 RS RIS 2 56 I
S B DL S 7 e A P RN
SRR IR, R, AL O 16 B
SN 3 T A 7 AR 4 FE B R S A, 3207 T FK 92 A1
BiE— B RA

S0k

(1] AR, AT L], KA vh . [ e 7= b R 437 S & J e il (11, wp
[E7KF=,2006 (6) : 8-9; 2006 (7) : 14-15.
Q2] bRl . g K = R Y o3 85 S 2 . 3Rkl 2001,31
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Isolation, Identification and pathogenicity of Streptococcus dysgalactiae from
Siberian Sturgeon, Acipenser baerii

PAN Hou-jun', LIU Xiao-yong’, CHANG Ou-qin', WANG Qing', SUN Hui-wu’, LIU Rui-ming', FU Xiao-zhe', LIU
Yu-guo', WU Shu-qin'

(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. Chinese Academy of
Fishery Sciences, Beijing 100141, China )

Abstract: Siberian sturgeon, Acipenser baerii is one of the major cultured sturgeons in China in recent years. In this
study, ultra-thin section and transmission electron microscope observation, bacteria isolation and identification, artificial
infection tests were used for analysis the cause of the severe disease. Bacterial cocci were found in kidney, spleen,
liver and heart tissue sections under electron microscope. And bacteria were isolated from the four tissues using 5%
sheep blood agar and BHI agar. Two isolates, one named AeBF070904 isolated from the liver of sturgeon cultured in
flowing water pond in Beijing and the other named AbHT070912 isolated from the heart of sturgeon cultured in cage
of reservoir in Hebei Province were obtained. The biochemical and physiological characteristics of the two isolates
were learned by using conventional method, API System (20 STREP ) and ATP Expression System (1D32 STREP ).
The tests showed that the isolates were Gram-positive cocci arranging in chains and a-haemolytic on 5% sheep blood
agar. They grew at 20 °C,28 °C and 37 °C, but not at 10 °C and 45 °C . They grew in 1% NaCl,2% NaCl and 3% NaCl,
but not in 6.5% NaCl. CAMP test and Voges-Proskauer test were negative. They produced S-glucuronidase, leucine
arylamidase and alanine-phenylalanine-proline arylamid ase but not urease, arginine dihydrolysis, hippurate hydrolysis,
f-elucosidase, S-galactosidase, a-galactosidase, pyroglutamic acid arylamidase, glycyl-tryptophane arylamidase and
acetyl-f-glucosaminidase. They utilized trehalose, ribose, amygdaline, sucrose, pullulan and Maltose. They didn’ t
utilize 12 kinds of tested sugar such as lactose, salicin, raffinose. Both the isolates were identified by conventional method,
API System (20 STREP ) and ATP Expression System ( ID32 STREP ) as Streptococcus dysgalactiae,59.1% S. dysgalactiae
subsp. dysgalactiae and 97.9% S. dysgalactiae subsp. equisimilis, respectively. The 16S rRNA gene sequence of the two
isolates were amplified and compared with those of other Streptococcus retrieved from GenBank. The 16S rRNA gene
sequence analysis showed that the two isolates were 100% identity, both most homology with that of S. dysgalactiae in
GenBank. The phylogenetic tree of Streptococcus showed that the isolates were clusted together with S. dysgalactiae.
16S rRNA gene sequence analysis further proved that the isolates belonged to S. dysgalactiae. The virulent tests were
carried out by using the pure culture of the bacteria artificially infected Acipenser baerii , Hybrid sturgeon ( Acipenser
baerii @ x Acipenser schrencki & ) and aquatic laboratory model animal, Xiphophorus helleri. The morphological and
biochemical characteristics of the re-isolated bacteria from the artificially infected diseased fish were the same as
those of the original infected bacteria. Both AeBF070904 and AbHT070912 were pathogenic to the three species
of experimental fish. The virulence of the bacteria cultured at 37 °C was stronger than that of the bacteria cultured at
28 °C.. The test of sensitivity of two strains to 18 kinds of chemotherapeutant showed that both strains were sensitive to
penicillin, ampicillin, amoxicillin, piperacillin, norfloxacin, enrofloxacin, levofloxacin and mid-sentive to erythromycin
but resistant to cefazolin and gentamicin. There were some differences in sensitivity to other 8 kinds of medicaments
between two isolates. For example, the susceptibility to kanamycin and amikacin, strain AeBF070904 was sensitive
but AbHT070912 was resistant. While to spectinomycine, strain AeBF070904 was resistant but AbHT070912 was
sensitive. It showed that there could be some differences in chemotherapeutant sensitivity among strains of bacteria

belonging to the same species from different place. [Journal of Fishery Sciences of China,2009,16 (6) : 891-904]

Key words: Acipenser baerii; Streptococcus dysgalactiae; pathogenicity; bacterial identification; 16S rRNA gene

sequence; chemotherapeutant sensitivity



