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[Abstract] Objective To determine the distributions of major pathogenic capsular types and in
vitro antimicrobial susceptibility of different serotypes of Streptococcus suis isolated from clinically healthy
sows in China. Methods Tonsil specimens of clinically healthy sows from 10 different provinces in
China were collected, a total of 421 S.suis were isolated. Capsular types of S.suis were decided using the
sera agglutination reaction. Antimicrobial susceptibility testing was performed using a broth microdilution
method and the differences between serotypes were decided statistically. Results The prevalent capsular
types of S.suis isolated from clinically healthy sows were 9(26.6% ), 3(23.5% ) and 7(15.7% ) types,
respectively. 7.4% of isolates were confirmed to be S.suis type 2. Overall, differences in
antimicrobial susceptibility among serotypes of S. suis were found. By comparison, lower resistance was
observed for S.suis type 2 from clinically healthy sows. Conclusion The prevalence of pathogenic S.suis
serotypes from clinically healthy sows again indicates S.suis is a conditional pathogenic bacterium.
Differential prevention and treatment regimes should be considered according to antimicrobial
susceptibility of different serotypes of S.suis.

(Key words]  Streptococcus suis; Clinically healthy sows; Capsular types; Antimicrobial
susceptibility

SR R FE E BRI R (R — R R A BUR
B R —-MEEWAZTORIEMEY. RYE3E
RE 2 BEUR R IR , 18 K5 HE Bk A 40 0 35 1 i 7

DOI:: 10.3760/cma.j.issn.0254-6450.2009.03.008

BEEWH: BRA IO % 817 B (2004BA5S19A60) 5 B %
“F—FH R XA FIRE R Y A (2006BAK02A03-1)

Ve 5437 - 100081 JL 5T, o (85 < 20 5 W ¢ B AS T B R 9 8 (ke
HOTHE KL EBE BB ; P E SR AR G
(T dPEk)

EfEEE  T'HE , Email :ningyibao@ivde.gov.cn

R(1~348mM128) (BREHUFHHAREWE
4 PR 32 BRI 34 Y (8 4 fL4F 5L LA K cpn60, 168
tDNA {7751 B B A [ F HoAth 1 V5 B B9 S8 S 5K o
%Y JB TF Streptococcus orisrattil, AN RIEEEER A ,
R ERIOKRE R EE D 458 334 miERL
BRFAEFA B HERE RS RS AR,
HRTE AR R M 1~3.7~9M 12 B HFT

R BURMER, P REHERE 2R R EE 7%
EEREFEREFRAREENFY, WY AH



+236- AR IR A& 20094E 3 A4 30%5 34  Chin J Epidemiol,March 2009, Vol.30,No.3

REE M ER, SR XS BOR ML TE B AR R
AR MBS IR A4 B BN, T IEHEBR 6 R
FER AR LRI TIAF 5, 0 ek 5 (0 o RS R
RGBT BRI, T RSk
PR 4 R B A I 7 R A A (R HE R BB M B A 4
7 ) A T R ) i 37 0 % K 6 A i 2 19 0 v AT
BRERERHNGEMAL I BEAREEL, &
BB P R ILE L R LR
B AL TP 0BT 13RS R E
s R A e B 114 e Bk A, B 43 B 6 5 ) 421 K
S PR 3 H B0 I 75 B 4 A BEAT IR EE L AR
$ T e AL A R RIS S ER B A AR F5 B0 L T AL 4
i, ¥R R O B P SR AL B A TR BRI
Fisk 6 T A [ o 7 R ) e TR B Xt B A R T 25 7
BTG AT, DL T % B BUR il 7 B B ol
2 TR 2 1k 2 B, R H A BR R B B R AR AL IR R
RZif%,

MRS 7%

1. 8

(DB B RRRE 21 %, 250 & Bl FER
WS Rk SRR 1 ~ 3.7 ~ 9 AR ME LI W A
F 3 B A IA AR ) 57 M TE B ST B 5 A B A O Bl R
B g ATCC49619 il 4> 8 4 4 Bk 0§ ATCC29213, 3
Wy & 25 5 il R

VAR FEE OB EFVHK hRE
WOE UAR EHRBREDHER BREE A&
F RO B op R 2 R BT B S
U e i P B STy o 2 AR D A R R BT 4R
i, SHEEBR LAk H ST E YR E A R
AR,

2. k.

(1) 0 75 2% 43 R - MR 408 B o oL 75 K 0 48R A
B, SR R o 5 B9 BY B R IR kAT , BARAE: @
B—ER M B (pHE 7.4) , AT % 5
HARAY, Hl ol B QI —TbnHE L1 SR & W
B5; QBERAW L Em LS A @QRIMHER
HE(100X , MR BH)WEREY, AR E
30 min; GUNE LD 4N EE H B Mk H B4, B ] 1)
R A7 AR R 5 @ RIFHECAR AR 75 B BAYEXT B8

(2) T 2510 i - AR A 2 [ e DR SR EAr AL &
122 (CLST)BRUE™®, 15 B8 25 S i A 25 ) i B B oK
AR KRR W R A 2515 00 , 36885 12 R ik
FrEvBHEmR, MR T MR R R RR .

s R

1. Mg AL B MEEME T WE, 548
T4 i T8 A4 B PE o BR A L , 5 9 AR o LR S A
B B Ak (BAE SERE ) B st fE—2 , BRI PTHIE R
FMER R, T EEREME, B TPRHERE 12851
BF 2 Y I 5 35 2% A 4 SN, I A i ks 5 1 A
(B2 B MFRERENFESS S 2R (H1R)
MmESTRER M EZTRT 128, MRE
Bk 5 2 BUM | BURRAE N 5 35 K A v HL B 1A
A REBLG, B o] H € R vk s R 12 8, 3
05189 (B2 B ) o 7 1 PR PR OB, U 25 A
184(S2 %),

b e R B 5 (A PR B R 1 35 R ) B0 1L 9 2
ARG (F 1) RS R4 B 16 421 BRAE
FEEREDARBT 1 ~3.7~9F 172 B 554 BR 5L
H 65Kk, 5 AT A PR T 7 B bR 15.4% 5 T 84.5%
BB HEER R4 B MR B T BT B BRI S B (1 ~ 3,
T~9F1/28), K BRRATNSBURILER NI,
A 1128k (26.6% ) FEHERR 68 R I AP M 75 R FR A
3IFIFNT A o A R 4 R R 43 B 99 BRI 66
MR G R 6 X BT R L T Y, 20 9 o SR o R
SrEERRAY23.5% 1 15.7% . FHILE] UL, FEEERKTE 9.7
13 BN R (e R A 5 1 PO M S R T S R IR A 5
B I T 7Y, [ B Al SRR U IS R 0
BREIE S M R

F®1 RE10H T 13RS E AR RERE

43 R 0 0 I 9 TS A

JiTk g B HIE (%)
1 22 52
2 31 74
3 99 235
7 66 15.7
8 9 2.1
9 112 26.6
12 17 40
Hip 65 154
Ait 21 99.9

FEREZM R0 oA il 7 A o, 3 50 314K 17 B
BRI E 2 R(7.4% ) A1 1/2784(4.0%) ;1 B
SYBERR R 228K, o5 BT A A B BR B 5.2% ; 9Bk KB
HIRE8H(2.1%).

2. R[] ity 75 B #F i 245 14 0 5E » Pl TR 4 i v A
R RER D AT SRR R E , Rtk A
R LB T BB 30 Bk LA b (35 BEBR 1 1 75
RIZia] (BP2.3.7 F9 B M 25tk 2 5 (% 2),



PR T A 2009 4E 3 HE 30 8% 31 Chin J Epidemiol , March 2009, Vol.30,No.3 .237.
F2 R BEIKATRREBON MG R R 0 RO 25 3R (%) FIMICw(png/ml){E

% u 24 34 TR 97

- MICx 2% MICy il 245 % MICw il 25 % MICs [GEES
HER 0.25 32 2 8.1 4 10.6 4 10.7
T 0.25 0.0 05 5.0 0.25 3.0 0.5 54
aABR 8 355 >8 404 >8 100.0 >8 0.4
FEHER 4 38.7 >4 74.7 >4 100.0 >4 75.0
BRyE 2 9.7 >4 414 >4 34.8 4 2717
7S -4 >8 90.3 >8 98.0 >8 100.0 >8 91.1
3k Humnk 2 32 8 152 4 9.1 8 29.5
ROEFR 16 9.7 32 19.2 >32 303 >32 40.2
BAER 64 35.5 >64 48.5 >64 75.8 >64 69.6
FER 16 32 64 242 64 30.3 32 16.1
TR 5 e >512 71.0 >512 100.0 >512 §9.4 >512 75.9
B e R 16/304 19.4 >16/304 89.9 >16/304 68.2 >16/304 49.1

F % 2 AT, 4 Bl if 5 R A5 BE BR T X 12 Rt
B 2P T 2P AR TR, (B $% DU A & R G R %
Wk 2 B A BT 2, P R DU 3R R T 25 3R 1 >
90% , T Xof B e S TG Ma P it 245 2R 359 >70% , 4 F L 15
B () TR A XK B e 24 90 ) MITC oo B 359 K F BTN
&MY ; SHAMPTAE Z AL, 450 R
MR KA BER (U ER BREE) M
BEM R (FEBR) W2 R A 5, 78
19 Y i i e R T X X 8 P R Y T 2 SR AR E
69% Ak, 11 H MICsfE 3K F I 5 1) B i 25 vk
FE s OBOR A, 4 Ff I 7 0 B4 R S R 6 51 B- A A 26
Y (RIEEER JETARM L Ak ) B9 Ui
B, MAEX —2 254, AR &4 78 Mols o 8
Bo tRINEE AW JEBEERE 2 B 53,79 BT
B2 25 3R 2 18] 1) 2 B A G i B L (PAE S
40.002.,0.0004,0.0002 ) , 2 B 1% 4% BR T B Trf 25 R BA
BARTF H A =R AR 253 5 167 3.7 &5 9 Rx
PiAE R T 259 2 () A7 0 9 22 R (P 1B 2 0
0.271.0.468 F10.052) . XF 12 FhHL T 25 ¥ 25 2
fy R B4 T, D e Il 75 250 0 B R B Yo
BEMEFARBRETLY B E R, ST HA 10
P b 25 A 245 P 38 B B B 9 25 57 (P<<0.05) 6

it g

1. JE 5% SRR Y I8 Y O A AR R P B
GBS BRI 345078 M8 BUK IR 9.3 A1 7 B, X =Fh
975 780 41, 2 R B 43 B AR 3 i v B 5 7 LA
EEHCRIMIE B P, BB EREE 2 BUAT & 8 LB
7.4% , 31X 5 1] PR Xt (R 0 4 B R I R R 4 SR e A —
B, B9Z %" H PCR J7 ik Xt 3 [E 7 F 4 IX 2005
SEMI 2006 45 1IF H A EE A 1(14) 2(1/2) 7 F19 B g

HERA R R B AT E , SR RVIRFATH M
R G RRTE 7RI 9B, 7E 2005 4F, 7 &IFN 9
R 1209 A 11.3% F129.5% ; Wi £E 2006 4E3X 5
b 111 775 29 B4 HE 5143 310 K 25.8% F1120.0% , T 2 (BK 1/
2) B 7E 2005 F1 2006 4E 5 43 46 W) 43 ) K 8.5% F
24% ., BB EREHRE 2 BMOMITIRES
T, BERF P PCR A T T A IX 10 M B IX
& R kAR g R O A B O, Bt M 667
MREHERE P L @ B AR 2 (3K 1/2) B 33 #%
(49%),

L2 05 B 1R VN 6 TR AT A4 1L 95 B0 A 5 SR
BARREFRIEE B, KEBERIRE T B KR
RE M F R T FERE 2 B R FE . Wisselink
LU R 7 E R (A R El EE BX
F L BT A2 411 B B BRI R B
BRI VE Ao A, o BORATR MG AL 2 Y,
A EEAN 2%, HRRIBM &,
Martinez Z " W58 T L V8 51 4RFGHE 0 B BR MG 1L 75
oA, HoH 58.8% MM R 2 BY , R Ar 90 3.7
1A 14 81, FE/MERMERE, SEHERRA 2 Bd 2N
WHARNA B SR EEMmER, K5k 3 87
B, ERE, BARGZ 55 BRI i v R
VAR (B BT R A B LR 2 M S S BR A 2
R BB, 40 2005 4E 6—7 H 18], 01| FH %5 s 2
K EVREEERR A 2 BIRE T, S M R IR ST,
I E K

2. FEREERE W 251 . AN R 5 SR
BERNHGHERRERARR  (BREA FA X KR
PITiR/AR TS BRI IR R S A W A TR 25 1 4%
5, T X B- PN BE R 28 25 W W SRR, AR A 9T 0 45 R
WIEEL T X—, VelaZZF" KM 1999 —2001 4E43



+238- FPAERATIA A2 200943 H 4530545341 ChinJ Epidemiol,March 2009, Vol.30,No.3

B E TP 151 BB EE SR X PR R 2y
#,87% LA b HIEEEER B X F NSRRI SE 259
RIFHBER YA B L2, M HFERD
it 25U 4% ; Tian F 5140 B AFF & RAE KA/
103 Bk 7 B & BRaFEA T 245 44 000 , L o RS A ROt
HFERUR, WX P T ORISR Wi
RNKE, HEILEYNEEKEBX T
22 MR HERR B I IR 2 PE R R S SRR, BT R A R AT
Xt B ZBUR, mixt M KA, 809% LA E &
BEBI AR E AER FFERMUFEMEZ,

A5 4 0 7 AR R B o XL B 25 0 O T 2
AR MUE R 22 (A A 22 5, BIAS [w] i 37 22 A 8 S 3R
BT AR BREAE, A EAE B ESR;
B, R 2 B A A Y BB R, XS
E MBI R —3, Wisselink &' Bt A 5
AR 404 BEFEHEBK o X H A 10 Rb LA £ (i
25M, R R B AR U E Bk E M
S /R M PP S 1 T 2 P S I S R R T B Y
MR, Vela 25 PHESCREHERRTE 9 BUXT R AR E R A
ST B R T2 b B2 o R Rk 2 A M 25
P 5 5 T Aarestrup %1 7 0 iE BARE HE R BE 2 BRI AN 77
o SR B PR Bl 2K 6 DU 7 28 28 2 0 B T 24 22 [ A B
B ERABFE LSRR A 2 5 R
FA L, B HE SR 2 RO 251 S A%, 0BT A X4
BERRTE 2 R 25 B0 DI 25 SRR S R R 2 Y
it 24 4y ) R B 2 L v T LA R 3 R R A 1
G N

ARG R T, R BRI R E 75
PREGOE S M BRI R 9.3 F1 7 B, B o L4351 K
26.6% .23.5% 1 15.7% 3 7.4% B HEER F 0 H s 2K
B 2 B AS [7] i 75 7R R TR o 0B o 25 D AT T 2
PR, U6 7 % & & TR 25 1 80F B 2
Z57 %t B AMG 10 BT 254 i 25 X A A .
R, MEORE  FHEBk o 2 RN 25 W i
IR, ANl i v RS B R 2 1) T 25 2 R iR,
Bt A [ i 5 20 PO B S BR O BT 5 R R, R

ARIHHA R PHAETT R
CRRRFEMGE T2 AT BT B -0 K ) ) i)
2 % X W

[ 1] Hill JE, Gottschalk M, Brousseau R, et al. Biochemical analysis,
¢pn60 and 16S rDNA sequence data indicate that Streptococcus
suis serotypes 32 and 34, isolated from pigs, are Streptococcus
orisratti. Vet Microbiol, 2005, 107:63-69. ‘

[2] Higgins R, Gottschalk M. Distribution of Streptococcus suis

capsular types in 1996. Can Vet J, 1997,38:302.

[3] Prieto C, PenalJ, Suarez P, et al. Isolation and distribution of
Streptococcus suis capsular types from diseased pigs in Spain.
Zentralbl Veterinarmed B, 1993,40:544~548.

[4] Staats JJ, Feder I, Okwumabua O, et al. Streptococcus suis: past
and present. Vet Res Commun, 1997,21:381-407.

[5] Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial disk and dilution susceptibility tests
for bacteria isolated from animals, approved standard, 2nd ed,
M31-A2:Wayne, PA,2002.

[6] Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial susceptibility testing, fifteen
informational supplement, M100-S15: Wayne, PA, 2005.

[7] Zhang CP, Ning YB, Zhang ZQ, et al. In vitro antimicrobial
susceptibility of Streptococcus suis strains isolated from clinically
healthy sows in China. Vet Microbiol, 2008, 131:386-392.

(8] Byt , FKE, KR, 45, 354 rh AR IX 3 4 AR A - BB
MEHSFRATFEFEA. PHERATRFRE,2008,29(2):
151-154.

(9] S, XL, WH3E, %, ) Fo K AR o BEIRE 2 25
FUATREBR PHRITRERE, 2007,28(6) : 593-596.
[10] Wisselink HJ, Smith HE, Stockhofe-Zurwieden N, et al.
Distribution of capsular types and production of
muramidase-released protein (MRP) and extracellular factor
(EF) of Streptococcus suis strains isolated from diseased pigs in

seven European countries. Vet Microbiol, 2000,74:237-248.

[11] Martinez G, Pestana de Castro AF, Ribeiro Pagnani KJ, et al.
Clonal distribution of an atypical MRP+, EF*, and suilysin+
phenotype of virulent Streptococcus suis serotype 2 strains in
Brazil. Can J Vet Res, 2003,67:52-55.

[12] Vela Al, Moreno MA, Cebolla JA, et al. Antimicrobial susceptibility
of clinical strains of Streptococcus suis isolated from pigs in Spain.
Vet Microbiol, 2005,105: 143-147.

[13] Tian Y, Aarestrup FM, Lu CP. Characterization of Strepiococcus
suis serotype 7 isolates from diseased pigs in Denmark. Vet
Microbiol, 2004,103:55-62.

(14] FEEIT., 85308, TR . KA MK A SR B KR IR A
PRTTREMET 25 1 - FHLBIBISE. o R A B BRZGE, 2004,
20:698-701.

[15] Wisselink HJ, Veldman KT, Van den Eede C, et al. Quantitative
susceptibility of Streptococcus suis strains isolated from diseased
pigs in seven European countries to antimicrobial agents licensed
in veterinary medicine. Vet Microbiol, 2006, 113:73-82.

[16] Aarestrup FM, Rasmussen SR, Artursson K, et al. Trends in the
resistance to antimicrobial agents of Streptococcus suis isolates
from Denmark and Sweden. Vet Microbiol, 1998,63:71-80.

[17] Aarestrup FM, Jorsal SE, Jensen NE. Serological characterization
and antimicrobial susceptibility of Streptococcus suis isolates from
diagnostic samples in Denmark during 1995 and 1996. Vet
Microbiol, 1998,60:59-66.

[18) Rz, Bk, THE, % RN 1 80 BH EZN
SUBAESHT. IR B 254K, 2005,39:1-5.

[19] {408, R BREATAYISST. S E B B 28, 2001,37:22-23.

[20] T, R , KSR ER X A N BER A RITZS
e R 7S . iR K AE 4], 2004,27: 81-84.

(ks H 593:2008-11-19)
(R TRAR)



