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Presence and molecular characterization of Streptococcus agalactiae
in genital tract specimens of women in Hengyang
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Hengyang 421001, Hunan , China)

Abstract: Objective To investigate the prevalence rate and molecular characterization of Streptococcus agalactiae

in genital tract swabs of women in Hengyang city. Methods The genital tract swabs of women which were collected from
3 teaching hospitals in Hengyang,were used to screen for S. agalactiae colonization. Then,isolates were detected for antimi-
crobial susceptibility,and their serotypes, pilus island types and genes encoding resistance were studied. Results Among
339 genital tract swabs,3(0.88% ) were positive for S. agalactiae. Except for one isolate that was failed for storage ,the other
two isolates HY66 and HY9-2 was both resistant to erythromycin and tetracycline,and carried the ermB gene with tetO gene.
The isolate HY9-2 was also resistant to climdamycin, levofloxacin and gatifloxacin, and carried another two tetracycline re-
sistance gene:tetM and tetL. The 2 isolates belong to serotype IIl ,their pilus island type consisted in the concomitant pres-
ence of PI-1 and PI-2a. Conclusion The prevalence rate of S. agalactiae in genital tract swabs of women in Hengyang is
low. The 2 isolate was resistant to erythromycin and tetracycline,and a multi-drug resistance isolates was obtained. The mo-

nitoring of prevalence of S. agalactiae and drug resistance should be strengthened for the prevention of S. agalactiae infection

in Hengyang.
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FEEE A A] H BURE R A AL T B AR LI IR AR T
IMAESE , fe BB A= LAt A, JEFLBE R B L
RERRAARZA AR N JE RO BAF N, AT 5 WA PR A2
FHIE B JR 3L SURR G FLL IR S50 B B
AR, 0 7L AE BR TR A T 24 TR Bkt AS B
B, ROy R R B T R W 257, H bk, B
AP JCFLBERR TR A4 B1E OO, 0078 5001 e 259 64 A
SR X T B A TOFLAERR B A R A R

ARSCHISCER BT T 3 R IR B VAR BHIE 73
WAPIBRAS , 73 85 4 e ToFLHE BRI, EAT 25 00,
IR 25 LA, I3 A7 38 8 B i B B 28080, AT e i
BH T 2z M £E B 38 TG 2L 4% 3K T 109 4 1RDIR T K% 43
FHIE

1 AR5

1.1 ##E5iKF 339 {53 Lo Pk A Al A 2T
FEASRIET 2014 4F 11 H ~2015 4 1 A BHTH 3 %
Her R AR G TSB IR AL AT 4848
Mg [ A R ERHEA R AR KRR R MZEE
iR A1 Amresco 2N T P75 b 2xTaq PCR Mix &) B T
RBEEY R AR A AL, DNA Marker 1M 4
TIANGEN 723 6] 77 fi . 4 T 5 DA 4 4 BO 3R & ok
OMEGAZN W 7= i, JC 7L 4k BR B 2 % W & ATCC
12403, ATCC BAA-611,ATCC 13813 F1 A909 Il [ 3
E A RAE O AL = RAE

1.2 HAEMSBEEFRSEL FEA AL B2 W 5
] 59 T3 9 4 o) w0 ) 2 14 I 2L K R T B 4R e
(2010 fR) AT FRUNE A REA RN T & K
R (8 wg/mL) FZERERR (15 wg/mL) TSB 1 77 4
1,37 CHi % 18~24 h, AN A KGN, i
SEVEMUA: K A REAS BT AR A T B YRR AE
5% WA 4EL FAML Y TSA P4 Lo X A2k, 37 CH%
7% 24 h, WSV I B B V& R AE , BREUEE DU 75
VRS RG22 BHPEER B, SR HES 1 B
AR VE AN TSB RHHEF73E,37 CHiFR 24 h )5, K
T4 CUKFEP IR

1.3 FTIEKREHEE

1.3.1 AREEXIE  7ET¥ERBE R L 1~2 %C
B AEFRER K, AR A PR B 7 T A4 BRER K 3k A
il 25 TR B PRIV, SRS TN 1~ 2 T 3% i SAAb AU
W, FE 1 min N7 RS FHM: R AR R
Bk BA 1 TR B G L A BR B S % B R (ATCC

12403 ) 15 B PR XT ], FH 4 3 65 4 %0 3K I8 = 7% Pk
(ATCC 25923 ) 1 BH X &

1.3.2 A5L4E3K T 16S rRNA Fr4F 4 5] M Heik %
2 il BRI Y PR R JCFLBEBK TR 16S tDNA Rl
S T PCR %2 . OB R (25 pL) 1 2%
Taq PCR Mix 12.5 pL, EF#F5144 1 pL, itk
1 L, fin ddH,0 Z4RFZE 25 pl, W SECH 94 C
WAEYE 5 min;94 CAE P 30 5,55 CiBk 30,72 C
SEAH 30 5,30 AMEFR ;72 CZE{H 5 min, PCR =T
3% M BEREWHEE RS A T KA, H 19 7 BER /N A
220 bp,

1.4 ZFilE IO R F K b A 4 F 3l
A=W % 5 5 2 B (TDR-1002 ) #EAT , 42 [ 56 [ 1 PR
S A FRUERISS (CLS) 2010 RT3 5 25 B0k 56
g,

1.5 HEEEHRRK TG FL i 1K P I R A 1) 4
Id% I OMEGA 414 DNA #2BUR 7] £ ( D3350-01)
VLR e, RBP4 TR JE N 4] DNA F-20 C &
FEREH

1.6 THZEERK DA T 5 P AT A AR, 35 1
a4 ) K I 2T B K T 25 5 ermA | ermB |
ermC  mefA Fl J0 B 2 Mif 25 2 4 tetO | tetK | tetM
tetl'” , RIRZR W 1.3.2, SR &M .94 °C WiAE
£ 5 min;94 °C 30 s,55 °C 30s,72 °C 30 s 8% 90 s
(tetK .tetM tetL. & 90 s, HAh >/ 30 s),30 MEH;
)5 72 CHEMH 10 min,

1.7 EERESESHEMEAXERGN
M ZEUOIRIE ) Z B PCR 5 2 K JC LS ER B 1 €
JBEZ2 W86 O DG I R S 40 A 00 25 2R 7T LA 2 T Pk
PYIMTERS . SIH R 1, SOBAK R (25 L) : DNA
Bt 1 wl,2xTaq PCR Mix 12.5 wL, 314¥) cpsl-lTa-6-
7-F Fl cpsI-7-9-F 4 1 uL , HA514 0.5 uL, il
ddH,0 Z4RF % 25 pL, RVFRF R 94 C TS 1
5 min;94 °C 725k 60 5,54 °CiB Kk 60 s,72 °C % fif
2 min, 15 MEH; SR 5,94 °C 28 M 60 5,56 C Bk
60 s,72 °C #EAH 2 min, 25 MMEH; £ Jq 72 °C HEAf
10 min, JOWESH G 1.5% B 5 W5 0 0E 17 L 9k
¥E, LB % Bk ATCC12403, ATCCBAA-611,
ATCC 13813 Fl A909 A%} iR

1.8 BHEBRZEAERLN Z: M8 Margarit 1
U IRGE B R R C LA ER AU B S PL-1,
P1-2a 5% PI-2b #5428 % H BP-1 BP-2a 1 BP-2b [
Yt LA spbl . spb2a Fil sph2b, H I H] K7 1 B 55 28

Z: M8 Imperi
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B, SIS 1 RORA R A 1.3.2, RO
94 C 5 min,94 C 45 5,54 C 45 5,72 °C 90 s to

72 CHEH 10 min,

120 s( sph2a F sph2b K 120 s) JZ i 35 1§ ¥,

Fx1 EXFTASY
SIAFE JFHI(5 —3) EfEBUN FEMIR/N(bp) S35 30k
F1 GAGTTTGATCATGGCTCAG ToHLEEEKT 165 tTRNA FhRFHESIY 220 [8]
IMOD ACCAACATGTGTTAATTACTC
ermA-F TCTAAAAAGCATGTAAAAGAA LR R HE P ermA KU 640 [9]
ermA-R CTTCGATAGTTTATTAATATTAGT
ermB-F ATTTAAAAGAAACCGATACCGTT 1R RN 25 ermB Kl 640 [9]
ermB-R AATTGTTTACTTTGGCGTGT
ermC-F TCAAAACATAATATAGATAAA LR 25K ermC Kl 640 [9]
ermC-R GCTAATATTGTTTAAATCGTCAAT
mefA-F AGTATCATTAATCACTAGTGC 215 RN 245 R mefA Kl 349 [9]
mefA-R TTCTTCTGGTACTAAAAGTGG
tetO-F AACTTAGGCATTCTGGCTCAC PUIR T 25 3L tetO Kol 515 [9]
tetO-R TCCCACTGTTCCATATCGTCA
tetM-F AGTTTTAGCTCATGTTGA PUIR i 245 3L A tetM 4G 1862 [9]
tetM-R TCCGACTATTTGGACGACGG
tetK-F TATTTTGGCTTTGTATTCTTTCAT PUIRZ i 245 3L A tetK A6 1397 [9]
tetK-R GCTATACCTGTTCCCTCTGATAA
tetL-F ATAAATTGTTTCGGGTCGGTAAT PURRZE T 25 35 1 et Kol 1077 [9]
tetL-R AACCAGCCAACTAATGACAATGAT
cpsl-Ta-6-7-F  GAATTGATAACTTTTGTGGATTGCGATGA Y 243 A X 5 R G [10]
cpsl-6-R CAATTCTGTCGGACTATCCTGATG
cpsl-7-R TGTCGCTTCCACACTGAGTGTTGA
cpsL-F CAATCCTAAGTATTTTCGGTTCATT
cpsL-R TAGGAACATGTTCATTAACATAGC
cpsG-F ACATGAACAGCAGTTCAACCGT
cpsG-R ATGCTCTCCAAACTGTTCTTGT
cpsG-2-3-6-R TCCATCTACATCTTCAATCCAAGC
cpsN-5-F ATGCAACCAAGTGATTATCATGTA
cpsN-5-R CTCTTCACTCTTTAGTGTAGGTAT
cpsJ-8-F TATTTGGGAGGTAATCAAGAGACA
cps]-8-R GTTTGGAGCATTCAAGATAACTCT
cps)-2-4-F  CATTTATTGATTCAGACGATTACATTGA
cps]-2-R CCTCTTTCTCTAAAATATTCCAACC
cps)-4-R CCTCAGGATATTTACGAATTCTGTA
cpsl-7-9-F  CTGTAATTGGAGGAATGTGGATCG
cpsl-9-R AATCATCTTCATAATTTATCTCCCATT
cpsJ-Ib-F GCAATTCTTAACAGAATATTCAGTTG
cpsJ-Tb-R GCGTTTCTTTATCACATACTCTTG
BP-1-F CTGTGCTAAACTTTAATAGTTTTGTGC T BB AR A AL R AU 1736 [11]
BP-1-R AGGCTATTTCTCTTTTCTTAAACATGG
BP-2a--F CTATGATGTCTATTGCAGGTGGAA 2400 [11]
BP-2a-R GAGTACTTCTACTGAAATACCC
BP-2b-F TTTAGCTTTAGCTCTACCATCAGG 1700 [11]

BP-2b-R

CCCACTGCAATTATAGTGACAAGC
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2 &% R

2.1 EIKBEHNSBEE 339 M FEA o B
BT 3 MRICFLEERTA, 4T BN 0.88%, 3 BRI S
KRl 4% HY66 HY9-2 Fl HY68 , Hirf HY68 {4
TEIRL, A0 B RRAE 45 2 1AL A0 T 7% S BB |
e CEE S B SRS R o i,
e M, R HES] . FHICFLEEERTE 16S tRNA F
SRR P — U 3 RR N BRI TR
/N3 220 bp B H M (B 1)

1 FIL$EIKE 16S rRNA #4F 25 4480
M : marker; JKE 1.2 4.6 43519 HY66 HY9-2 HY68 il ATCC 12403 ;
VKIE 3.5 SRR PERG I 45 5 s vk 7 Sy BT IR

22 AL RO 25 R R . HY66 Xf
TUIRE ML R 2 HYO-2 L EF 2518 , X phn]
BREBNY M EER VU RGP DU ER M8 i
KA AR BRI VD B K R N R 2541
HREMZY(F2), Wk HY66 K T 215 Kt 24 3
ermB FIPUFRZETH 25 FE [H tetO, B KR HY9-2 £ H
T AR 2GR ermB , PUFF R 25 tetO tetM
N tetL(E 2)

R2 AHPABEER

) MR
mER HY66 HY9-2
HER S S
HE#E S S
E= R IIY N S S
Sk fis S S
S Ao i S S
2 s e S S
EX 21 S S
TR S R
U ER R R
LEERE S R
g 2 S R
RS S R R
S AU R T 24

2 THEAEREED
A:ermB FERRGI KB 1~3 2050 K HY66, HY9-2 FIBF T IE ; B . tetM JEEAGI | 3Kk3E 1~3 2054 HY66 HY9-2 FIRF 1% I
C s tetl, A, Ik 1~3 43510 HY66 HY9-2 FIFHM:XT R ; D tetO FERAEI , P& 1~3 20510 HY66 \HY9-2 FIBH X} R

23 EESHEAERBEXEERKRN PG E
PCR J5i %43 BE bR A2 % T bk ATCC12403, ATCC
BAA-611,ATCC13813 H1 A909 N 2054 iAH 56
L AT SR BN 3 TS, 2 RR AT B Bk ) A 1
5% % Bk ATCC12403 (11 %) — &, ¥ o5 I A
(K3),

24 BEBREQERWN 2 R ERARSGE

Z spb2b JE[H  HA5 1 BIFN 2a B B T L8
spbl Fl sph2a( &l 4) ,

3 3t w

JCFLBE BR B 7 2 1 A B E B E R R
Meta 7317 58718 = BROAN ] [ 5 2 41 A B P 0 5L B
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B3 ZEPCRANEESHEAREXER
1:A909( I a);2:ATCC 13813( 1 ) ;3:ATCC BAA-611( V) ;
4.ATCC 12403( ) ;5~7:HY66 HY9-2 FIfF 1t IE
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BREA A E MRk 17.9% , EM b IX & M
22.4% ML X AR A 11.1% ", FE N FH kAL
QA DURIER AR IR T A Lo AR 3 0 FLAE BR
BUERYLRIK 3.79% ~5.9% , ARHFFEM 339 0y Lokt
BB IR B T REA v R 3 1y e FLAE R T
BHPERRAS 46 3R 0.88% , B AR T+ [ N HiAth 2 3
(IRGE . PTRES T 3 A G ORE AR AT
/b VR V) R, PN A 2 R I B A
Mrag s s REARRUR R 2 | AT (IR A) B BE R K 9]
Ak 74O [ BE AT T 2004 ~ 2011 4E ] Il R 2%
Kl 11484 b, Jeor g5 8] 471 BRICFLEEER TR ,
BIRN 4.1% , QFEARAETS AN, X4y B 45

= =

M 1 2 3 WS NI S o OS D

2400 bp
1700 bp

—

—
.

—

- -

B4 HESERZEQERKGN
A TS PI-1HAE A BP-1 IEIEF spb1 K2, VKB 1~5 435128 A909 ATCCBAA-611 HY66 \HY9-2 FIBHPEXT IR ; B. 7 B 5 P1-2a FI
PI-2b [{H 424 11 BP-2a BP-2b HI4RHSHEN sph2a Fl sph2b BRI, 3KiE 1~5 43510 ATCC12403  ATCCBAA-611
HY66 HY9-2 FIBH XA 3KiE 7~ 10 43514 A909  ATCCBAA-611 HY66 Fl HY9-2, 3kif 11~ 12 4 B4 Y

H W, Quinlan %5 RIH 18.5% Y GBS BH: ¥
FFI 38 J- ARG 0 235 58 Ay [ e AEL B0 0 00 ) s A A D
GERNIATE . AR BRA L Ay B IE 23 AR 254K
TARAS BRI B IR AR . A, AR A
RHR T A 5% TR RRARAGAEAS 7 43.3% , iX&F
I NERZHZ B R ZRNEE, DAERRAAN
R8T R AF , ToFLAE SRR B A 23 T BB AR A1
AR, TR EE BRI X PO R L5 R | ke
R NI R 24 AR, X U R R i
2550 1K 80% LA I, £1 %5 3 I 25 4 0] 3k 50% LA
RN 1| S LR 7 3 Nty SEPOEAR S T I ZS
Mif 24, Heh 43 B AR HY9-2 Sk 22 5 Tiif 24 T Ak , % 5 Ak
TR UAR LR R T R ML R Y
24, Lee Fll Lai fRIAZI 5 R M 253 K ermB (K5 1%
e, ARG 2 BROM B AR IR IN B] ermB FE A

KA E] ermA . ermC .mefA F&[A | 1X 5 Lee 1 Lai [
B —B, DU 253 K tetM & R R
tetL Fil tetO PR H SR, 2055 DU B4 22 i 24 127 1k [+]
I FEAEZ AP 25, AR T 43 B3 bk HY-9-2 [l
BT tetO tetM i tetl FE A

R A5 ST N 22 W %) Al 2 B 454 /1 IR 7 Rk
TCFEERRE A A MR Ta, ITh T ~IX™
SIRAZEG ) EZNME Ry Ta T A1V
T 3R AT AR ) R A AR 5l
it 2 PCR %@ S & U R 25 3 s |2
PRAT AR IA A LAY 3 5 ] P Al 2 2 e i — 3

BRI IR A E MR N R
RGBT A2 28RN A= W0k S () mias A vh R B AR
I HLS E—Ff R B PR, R 45 e i e
TeFLEEBK A =R B 5 BRI B B -1 (pilus
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islands-1, PI-1) & & & 2a (pilus islands-2a, P1-2a)
FE B 55-2b (pilus islands-2bP1-2b) ' JEFLBEBR
WA BRI E DS —FEED, k%%&@*ﬂi
#EA P1-2a, [F] B 4417 PL-1 Fl P1-2a BFR AT A 40% LA
B RBEIE 2 bR AT ESRROR & PL-2b, TR
PI-1 %ﬂ PI-2a,
g5 BT AR SE 43 15 1 T 3L BE 3K T 34 X0 Y B
FOMLLAR 2R 2y, ML AL TR [R]85 PL-1 Al
Pl-2a W B8, 22 H 2 T bk B9 A6 4 7 To 3L BE ok
R HT A 2R AT 24 175 10 A TR %) e 5 i PR Iz i i
Xof TG L BR T R A T BT 245 1 0 M

SE

[1] Rajagopal L. Understanding the regulation of Group B
Streptococcal virulence factors [ J |. Future Microbiol ,
2009,4(2) :201-221.

[2] Lu B,Chen X, Wang J, et al. Molecular characteristics
and antimicrobial resistance in invasive and noninvasive
group B streptococcus between 2008 and 2015 in China
[J]. Diagn Microbiol Infect Dis,2016,86(4) :351-357.

[3] Skoff TH,Farley MM,Petit S, et al. Increasing burden of in-
vasive group B streptococcal disease in nonpregnant adults,
1990-2007[ J ]. Clin Infect Dis,2009,49(1) :85-92.

[4] Fujita H,Nakamura I, Tsukimori A et al. Severe infective
endocarditis in a healthy adult due to Streptococcus aga-
lactiae[ J]. Int J Infect Dis,2015,38.:43-45.

[5] kEB% PEASaLb AT LIS IRRE REE
NEa B[], FAMAES S & E,2016,28
(9) :1094-1096.

(6] 4A 4L, TH. Akt Al RSLAR AR EAY
B H L] P ERARSF & &, 2013,23(22)
5612-5614.

[7] Verani JR, McGee L, Schrag SJ. Prevention of Prenatal

[9]

[11]

[14]

[15]

Group Streptococcal disease[ R]. MMWR Recomm Rep),
2010,59(RR10) :1-36.
Martinez G, Harel J, Gottschalk M. Specific detection by
PCR of Streptococcal agalactiae in milk[ J]. Can J Vet
Res.2001,65(1) :68-72.
My AR A AR 3 K s R SLAR R 49 5 F R AT R R
EH BP LA G RAKANH[D]. A w A TR
X5, 2013,29-32.
Imperi M, Pataracchia M, Alfarone G, et al. A multiplex
PCR assay for the direct identification of the capsular
type (Ia to IX) of Streptococcus agalactiae[ J|. J Micro-
biol Methods,2010,80(2) :212-214.
Margarit 1, Rinaudo CD, Galeotti CL, et al. Preventing
bacterial infections with pilus-based vaccines: the group
B streptococcus paradigm [ J ].]J Infect Dis, 2009, 199
(1):108-115.
Kwatra G, Cunnington MC, Merrall E, et al. Prevalence
of maternal colonisation with group B streptococcus: a
systematic review and meta-analysis [ J ]. Lancet Infect
Dis,2016,16(9) :1076-1084.
Quinlan JD, Hill DA ,Maxwell BD, et al. The necessity of
both anorectal and vaginal cultures for group B strepto-
coccus screening during pregnancy [ J ].J Fam Pract,
2000,49(5) :447-448.
Lee WT,Lai MC. High prevalence of Streptococcus aga-
lactiae from vaginas of women in Taiwan and its mecha-
nisms of macrolide and quinolone resistance[J]. J Mi-
crobiol Immunol Infect,2015,48(5) :510-516.
Wang H,Zhao C,He W et al. High prevalence of fluoro-
quinolone-resistant group B streptococci among clinical
isolates in China and predominance of sequence type 19
with serotype III[ J]. Antimicrob Agents Chemother,
2013,57(3) :1538-1541.
(A4 HmE)



