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37 C . EEEEHM K 100 g LI _EA94h R,
e P 3R, & 6 R GK 10% ~ 30%., FE T 3k
2506~8006 I T I FE IR . SRR KM
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3 R0 WS 7R 35 (BHD W & 6 57 Rl AR 2 7 7
i s ML BREAE AR 1 e R B A (B A ST
B AWHE AR T Tag #.10 X PCR 28w,
dANTP,pMD-18T & {f, DNA Marker DL2000 ¥
H K% 5 4 ¥ (Takara) 23 w5 B A1 A &,
DH5¢ % 57 A 4 i, & Dnase/Rnase /K Iy H
TIANGEN 2A#];: 8% D, (5' — AGA GTT TGA
TCM TGG CTC AG-3"),rD; (5" = TAC GGY
TAC CTT GTT ACG ACT T-3") iy I g 5%
W Y- A s 25 804K B I G 5 K s [ 24 5
A=y ARG E B .

L2 KEAHZE

R MR R AR VI TR i LA 351 9 4
G ol BB L PP R JUE L DU | P R L R BR A5 2 B Y
INREL A, TR IR e AT I 3 22 R
{0, F Olympus CX41 jilieE F i,

R 6 o B HAL HG (1 HLRURE IR Y
S JCTA AR BRER /K rh kAR 2 =, TR S L O
PRI E I B R4 A HURE , BHI K5 3%
HEPARA LA .28 "CHE R FF 36~48 h & . JRIUE
BB AR — R alifl, B E R4l
B e SR E SR AR FR 3k, 28 CHEiR KT 77
48 h. B H G » — 80 CHRAEEH.

AT EFRE B 80 CAAFIIRE A
kR BHI 47 28 “C K55 24 b, oA 34
TKUE T B I A5 A0 T 0 1A [] e 1 T A
VL WU 1 B R e S e (PR 2 I £, 4
RS 0. 2 mL, Xf B ZH 1 59 45 AR PR K, B
U0 B2 U R T A A G I TFOK 20 LAY
KA AR 7 B AK S A R
FECRAMRIET- T L, $aBRIE f, EL M EE14 d,
JRRY 2 L IR RE R B £ A e BB L AR 9 TR 1
oy e Al ik o e AR IR AE AN TA

MENENER AR ENEE Hr-80°C
CRAF YRR 2R 460 T8 30 7 7R B0  BHI AR Al
MR 0. 28 C 1555 24 h I  WEE BTSSR, L
BHI °F i 55 7% 24 h @9 55 7% 9, | 22 R 3 A,
Olympus CX41 #Y i 55 W22, F] ] Bio Merieux
Vitek 4> [ gh i 4E ¥ 43 B R 48 GPL Il E R X 43 25
PRARIES T2 B A 0 2 () 4 2 B SRS .
X PR TIE FAE IR JERRE L pH 5 156

16S rRNA A B #h 45 F 4 38 % &
BB D (5" — AGA GTT TGA TCM TGG

CTC AG-3"), 1Dy (5' = TAC GGY TAC CTT
GTT ACG ACT T -3, PCR 37 Jz I i
T M\ 28 °C 53¢ 24 h BHI SFEH Pk H— 31 1% 55
Y1 IMA 100 pL JCRE K IWEIR A G kK i
2 min,12 000 remin "&.0 5 min, B 1 oL F3H R
FHF PCR Y4, 3% RO AAFR 50 pl., 43500 A
Taq /i 2 U, 10 X PCR b 5 pl, 51 ¥ &
10 pmol-L ™' J dNTP 100 pmol-L ™", TEH H 7&K
AR BV AR AR s B 4544 95 °C 48 # 5 min,
94 CA ¥ 1 min, 55 ‘C 1B k 1 min. 72 °C %E i
2 min. JEPEFT 30 M. )5 72 °C ZE{H 10 min
L5 N . HUS pl SOBCEAELO g LAY B HiE
BEWE AT e kA

I6SRNA AR LS5 %% HL Tk 45 R
JRAESANE T WE. K HMFWV T, &M
TIANGEN J§ [l £ 1356 B 47 DNA [a[ig 46
fb. FIH pMD-18T # AU dEfT T-A sefe, 15
S BRI 6 248 pl.p2,p3. Fe ik E. coli
DH5¢ 857 25 41 il . Pk B PHPE 52 R 347 il 1) 56 3ik
Ja #EAT DNA 7 CEMg sl 220 e A 7DD .

ERE: € Ry 28 °C 5% 7 12 B VR A4 85
FeYR AT BHI FH, 38 241855 W25 4k s
B 6 F, ERPZEY 2 . 28 “CH%53E 48 h 5l
SEPP T ELAR . e i 1 B A5 ) S X 2 4 1 i
JRFE

FAILLALR TR IR ARURE R A5 fa 4
SIERE 10 20 PP AR 2R bR 2 - 8 RLA 50 F s
H. E oo, thppd et 47, Olympus CX41 7% i
T BE ST HERAH

2 R

2.1 BREEREE

T R A PR IR ER AL L,
] B2 [CBH P A B R BR TR e BRAE 22 1) Ry 1
X BRI L 9 5 7 F A T R I LR R 4 1R
2.2 ANIERRIS

HA K& WP AE fa 5 8 3K 15 0 Bk
TL60829NA , AL 5 A T8 3, 44 1 W Mk B A
6.0X107 clusmL "B}, ZET-# 3k 95. 7% N T )&
YU 5 B AR 1S R AR TL60829NAL, 28 8 &7 [n]
R YRR EE IR 5. 0 X 107 cfuemL ™' i), 3E
T-#3A 50%0, M M BE 3L 1.0 X 10% cfusmL ™!
i ST 33k 100% (6 1), A TR 42 (o] )
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SR A 1 BRI LI « T K AT e i 1)
B g e, BB 2 1 PR LA 5 A AR K £

FRRERAR L, UE 52 73 2 3 19 TL60829NA T bk Ay
B A f0 5 SR WA TR BB T
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Tab. 1 Results of of strain TL60829NA and TL60829NA1 infection by muscle injection

iUl FHEHE E (cfusml. 1) At (ml) e fa ) FET-fa () BET-F ()
test group bacterial concentration dose test no. dead no. mortality

TLEO829NA 3. 7% 108 0.2 TX2 2 12.9
7.5x 106 0.2 Tx2 2 12.9
1. 5107 0.2 TX2 2 12,9
3. 0x107 0.2 7TX2 4 28. 6
6. 0107 0.2 Tx2 12 95,7

%18 control 0. 854 44: Sk 0.2 7%2 0 0

physiological saline

TLE0829NAL 6, 25 % 108 0.2 TX2 0 0
1,25 107 0.2 Tx2 0 0
2.5x107 0.2 Tx2 0 0
5.0x107 0,2 7%2 6 42,9
1, 0x108 0,2 7x2 14 100

F I control 0. 8576 1 K 0.2 Tx2 0 0

physiological saline

2.3 AEESMEBRAEBELERIE

BHI -4z 28 “C K557 24 h, [#7% 5 W 121 L[5
W h%as 5, AR 0.5~1. 0mm, fEIMBAET
B b5 BV s o 2 IR B 5 R R TR AR O
AR B XTHES B 4 2% FC BH R 1 B4 BRIE 1 1A
B H 1.0~1.2 ym,

SEERALEEAERKREEE R 0~4%, Fad 4t

KILE R 0.8 ~3.5%; EHAEKEE 10~
40 °C , Fifi AR KRB 28~37 Cad A K pH
K 4. 4~7. 6. F5E K pH N 6.8~7.6, 4B
Bk bioMerieux Vitek GPI {l] %€ -k 43 ¥ 45 H* WL 3%
2. FEgE AN N B FERE N S, agalactiae,
2.4 16S rRNA EEF IS MM BAGEZ i
¥ BBk TL60829NA . TL60829NAL,
TL60829NA2 2 41 i 16S rRNA it K FH 514
D1/rD1 ¥ 445153 1.5 kb K/ H B (E 1),
S HFRAHSF. 2 T-A 5E Ik E. coli
DH 5¢ JBAZ 5415 » PRECE B | B 5L i B2 BT
DNA J5it47 Eco R T . AHind Il A 4T) 5630k . 4%
RUWE 2,

W4 25 Bt U1 56 UE 3o 19 PH P 7 B 2E 47 DNA
¥ S5 A B R 1510 bp AYIEF- 2K 1 16S
rRNA JEH A Bt. # A DNASTAR #4404 % %
% [i] NCBI % 3 2 3 CP000114. EP092913,
DQ303183, AB023574, AE014202, AF459432,
DQI85468 ., AY762259., AF335572 FI DQ303187

A3 B 9 AT X S LE X 45 SR DLl 3. MR 3
il LA, 2735 S, agalaciate A909 T#H Bk
16S rRNA JE[H 551 (NCBI % 5% 5l CP000114)
(] P e e A 99. 74
2.5 HYsRMERE

Sr A IR 25 rh B &R U AR S 28 B
B xR 25 P R B TR K A5 15 RS BURR X
W25 P PR RS 255 6 R BERRUR (R 3.
2.6 JRIBAATH

g FL BN ST KB IRBE R b R BG4
Rl 0 200 L G I 2 AR S 7 ML B 9
EL AR I i (1) o DM 2, LA 4 2
FETL AT LA M K i o 48 L8 490 i 32 ) P Bt
2) o FPIREASOR 2 M i 7 72 1k . 30 DK -5 1 52 T
M0 53 125, A RE SR ol 0 L AT A Bk B R
DU 440 L 7% 3k o i W PR B (PR RR-3) . i RS
R L Bz BT 6% 151 A ¢ 1 1 4 e 2 ) P s
4) o JAUE H AL 7K B, h S 0 2L ZHER N AT R
R R IUE (BM-5) . HIEL 2N A ik
b YA R Ak g v P 1 4 2 B A K
SR A0 00 O R R DN s B A N A
RS R HEZ AN KLU, /)Nl Jok ifn A5 B 3 B AR AR A
A5 P IE QR A b B2 AR ISR AT (I l-6) . IR
BRIk 265 BB PRI £ JIEE 20 20 14 B AR V452 0 » AR A2
24 T 2L S ™ B B A R IRE B A
HEERSR 2 o 1L I A 4%
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=2 45y EHE#E bioMerieux Vitek GP1 345 R
Tab, 2 Results of phenotypic characterization of the isolates in bioMerieux Vitek system tests

bk strain
ImiH items
TIGO829NA TIG0829NAZ2 TIB0829NA3 S. agalatiae
& growth at;,
6% NaCl = = = d
10% 083t 10% Bile + + 4
40% I 40% Bile - - — d

YLK optochin - N B b
KA hydrolysis of »
LA esculin = - _ .
i f% arginine g ” . j
IR % urea = _ B
7% acid from;
FLBF lactose = _ ~ 4
45 inulin = _ N B
H#% 8% mannitol - _ N -
KiFf i raffinose = _ B -
Bl ribose + i * "
KA salicin == =
1154 sorbitol =
{3 trehalose ="
HERE sucrose +
BrhrAF i arabinose =
HHE melibiose = _ B
s =Bk melezitose . _ }
£ 4 B cellobise = _ B
At xvlose L B B
NEAEE pyruvate _ B ~
FEH pullulan — = b
MEBE dextrose
H MR AL R peptone Base = i .
FFHEIK bacitracin
N HEE R hemicellulase = » B
LT M tetrazolium red
BB E Bt novobiocin
YL LA catalase - _ -
B-iF L B-homolysis r ) M i

+ + |
+ 4+ 1
(-

+ + +
.4 +
g +

2000
2000
1000
1000
7all 750
a0 500
250
a0
L
1 ek 16S rRNA JEH PCR 444 [l 2 BEE v e - il D) e TR 4G A
1. DNA marker DL2000:2. %5418, 1. DNA marker DL2000; 2,5.8. ki 1,2.3. 3.6.9. fihi
3~5. TLE0829NA.  TL60829NAl.  TLBOB29NAZ 1.2, 30 Hind [ BV &5 59£: 4. 7,10, R 1.2.3 Eco R [/
16S rDNA AHind |ll R )45
Fig. 1 PCR amplification of 16S rRNA gene Fig. 2 Digest of positive clone
1. DNA marker DL2000; 2. blank control; 3 — 5. 168 1. DNA marker DL2000;2. 5, 8. pl, p2, p3:3.6.9. AHind
rRNA  gene of TLE0829NA, TL60829NAL1  and ll digest of pl.p2..p3:4.7.10, Eco R] /aHind ||l digest of

TLEOBZONAZ pl.p2, p3
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TL60829NA
S.agalactiae(CP000114) 99.7%
---- TLE0B29NA1 99.5%
TTTTT TL60829NA2 99.6%
"""" S.agalactiae(EP092913) 99.4%
R S.agalactiae(DQ303183) 99.5%
[ """""""" """ S.agalactiae(AB023574) 98.8%
"""""" S.agalactiae(AE014202) 99.5%
............ S. galactiae (AF459432) 99.4%
& S.iniae(DQ985468) 96.3%
S.iniae(AY762259) 96.4%
S.iniae(AF335572) 96.6%
S.iniae(DQ303187) 96.2%
18 ,
0
Nucleotide Substitutions (x100)
[€] 3 JLFPHEERT 16S rRNA JL[H 2 48 sE{b 407
Fig. 3 The phylogenetic tree of Streptococcus sp. based on 165 rRNA gene
F3 SEERNAYHBMEKEER
Tab.3 The sensitivity of the isolated strains to test chemotherapentants
T R 2 ity o 2yl i
chemical sensitivity chemical sensitivity chemical sensitivily
KR < 3 Kk ; Mt W 2
_ : S : ] S _ WEPRRR R
Netromyein Cefuroxime Pipemidic Acid
AL " Sl g LM% "
Sparfloxacin = Celtazidime h Polymyxin
I A q 3 ffa ; Rl
. S : S e R
Norfloxacin Cefmetazole Cotrimoxazole
ORI : S B S it =
Ofloxacin & Cefazolin 2 Liteling
LK F I Ml v B e
% ] S Sgrei 5 % ] R
Lincomyein Cefixime Fleroxacin
Py ER ' S e iy s HBRIE
A S e S ; R
Tetracycline Ceftizoxime Lomefloxacin
LW . ok} & ey "
Doxyeyeline Cefalothin ’ Ciprofloxacin
T S SRR S A P b R
Rifampicin = Ampicillin h Oxacillin
S . P g 6 ]
Clarithromyein = Carbenicillin 2 Streptomycin
A7 g % : HHEHG = i Jp Y B e s
: 4 5 P 5 ‘ R
Azitromvein Penicillin G Sulfamethoxazole
TR o R s ST "
Vancomycin i Kanamycin " Cefoxitin
S 5 g W& . sem .
cefepime " Fosfomycin N Acidumnalidixicun
LR . R 57 . i R
Celoperazone ’ Piperacillin : Tinidazole
3 e i i . EAIE 3 BAmHE
% ; S > ; S 2 X R
Cefotaxime Erythromycin Tohbracin
PR e A
Pl R R . : ’ 1
Amikacin Aztreonam Spectinomycin
kit 12 1 it ] KRR ,
Enoxacin Minocycline Gentamycin

He RG2S 1 kb BEERUR S i

Notes: R resist;] mid-sensitive ;S sensitive
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3 g

A SRR AR 5 iy 3BT — il &
HEREAZFEMGE. L HERE EAHEE Bt
FEREO N AR EEINEZ —. Evans
SECIRFFEIA R o B BR TR B i AR S0, 1 DR 8 o
25 3l L MR APEA IO B RS TS 228t
HE I P 40 T P 0 1 e PR iR, BE T R IR YT A
R o L7 75 9 35 1 T e R O X R B L R A —
SEREREE , 2 & FEERMa S B Ak, R A
RIS K B TR £ S el £ o DL il . [ Ah
SRR 1 % AF 1 Y BUR EEBR T S, iniae 1 S.
agalaciate™ . [543 85 5] (14 2 A 6 B0 5EBR T4 by
S. iniae! ™% W AR R AL WL AT 4 B E
FLEEBR TR A 00 A7 [ PN 19 i B I

KT HEBRTE 19 43 25 . Robinson il Meyer'®
1966 4F 55 — W Ik i £E IR K i & A 3% 6
(Notemigonus crysoleucas) T E Y B BEmHEER
14 ; Bfif5 Plumb 561 K Baya 55 Pt 2 43 5
A Z BRI A B B RE BRI (R A RE 2 A
J&,1994 4E, Eldar 292 4% H. 58 %4 N Streptococcus
difficile; Wilkinson %% Elliott %M J
Vandamme %" 4 LT 4385 % 5 (0 BERR T . KD
JAJE K B B FLEEER 1 ; 2002 4, Evans %
YR 5 1P O FL B 3R T 2 28 1Y EEBUR A 5
2005 4F, Kawamura %15 $2 % & 5 ¥ 4 S.
di f ficilis WV . W 5€ S T 3L 8EBR A 1Y [F] 4 5+
% : Evans %171 F 2006 4 K 4= 0 2L 3 4 b 4y
B JCFLBEIK A s o JEZLEEER I A Ry S —
R 7K, A R B R R R B 2 —. i
bb HoK A KRR BEBR TR LA BHERIR R .
O SHEBK T (1 B IR H i = A 2 BiR AR
B iG AR TG . BRI IR i B A%
RO R %) 2 o 7 B (L U el ] A 2 24 o 1 9
JEAR = A i 259k , 5 BT 2 N [R]IdLv] e
Hom A 25 ak B G R R DA, A
I ) B S B B0 TR BR . T R S B IR RO L
it 2 A A0 R TR A0 T 1
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Isolation, identification and pathogenicity of Streptococcus
agalactiae from tilapia

ZHANG Xin-yan. FAN Hai-ping. ZHONG Quan-fu,
ZHUO Yu-chen, LIN Yu. ZENG Zhan-zhuang

( The Freshwater Fisheries Research Institute of Fujian Province . Fuzhou 350002, China)

Abstract: In recent years.an epidemic disease with the symptoms of darken appearance, erratic or
disorientated swimming behavior, exophthalmia or opaqueness to eyes. inflammation or ulceration of
the abdominal skin. and accumulation ascetic fluid in intestines and stomach, ete. outbroken in
cultured tilapia in Fujian, Guangdong and Hainan provinces. One strain of bacteria TL60829NA was
isolated from the liver of diseased tilapia. the challenged tilapia presented the similar external signs
such as exophthalmia and disorientated swimming behavior to those of the natural infected tilapia. so
the isolate was the primary pathogenic agent of the epidemic disease in cultured tilapia. In conventional
and Bio Merieux Vitek system tests, isolates were catalase negabive, B-haemolytic, Gram-positive
cocci and serogroup B. By 16S rDNA amplified and sequenced, the phylogenetic tree of
Streptococcicosis showed that the isolate clustered together with Streptococcus agalaciate s the S. iniae
strains clustered together, the isolate was identified as S. agalaciate. The isolates were highly sensitive
to 28 antibiotics such as ampicillin, kanamycin and penicillin G,and resistant to 15 antibiotics, such as
tobracin, cotrimoxazole and ciprofloxacin. Histopathological analysis reveled that the gill’s structure
was broke down.the epithelial cells swelling; the membrane of the heart ruptured. the cardiac muscle
hyperemia, disorderly arranged and leucocytes soaked: the essence structure of liver was destroyed
obviously, pellet and fat denaturation; epithelia cells broke away from the intestines; the spleen was
hemorrhage, dropsy and cellulose, a large amount of blood source pigmentation dyed pale brown by
HE; essential structure of kidney was destroyed.obviously hyperemia and hemorrhage;the choroid and
the orbital membrane inflamed and damaged. the crystalline lens fiber broken.

Key words: tilapia; Streptococcosis agalaciate; pathogenicity; bacterial identification; chemotherapeutant

sensitivity; histopathology
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Bl FEeaTIAEKARZUERTHRAKREEWL
L. MACL A BRIEC X 40) 2. WLETAEIAL AL MG Sk M S ARMLE . WU JE . 11« € 10053, JFIDEIORL A5 A B2

P APk PG B AN AT AL < 4000 o4 IHTEREIE L B2 A PR IRBE L JBES% « FE AL Y a0« SR BERA 2K b (X 4000 ¢ 5. I H ot
AT FIET 8 3 72 Y O L Al /0« LA A R 5 B S 3T AT (> 1000 56, B IIE ™ TURHE L Al £ 0 o SR dik R 2L A0 € > 100)

Plate The pathological changes of an outbreak epidemic of
diseased tilapia with Streptococcus agalaciate

1. the gill structure was broke down, the cells showed swelling. coming off in diseased tilapia ( X 40); 2. the membrane of the heart
ruptured. the cardiac muscle was swelling. hyperemia. twisted rupturing. arranged disorderly and leucocytes soaked ( X 100); 3. the
essence structure of liver was destroyed obviously, pellet and fat denaturation. ( 4000 ; 4. Epithelia cells broke away from the intestines
(X 400); 5. the spleen was hemorrhage, dropsy and cellulose a large amount of blood source pigmentation dyed pale brown by H. E
(X 100); 6, the essence structure of kidney was destroyed. obviously hyperemia and emorrhage( % 100)



