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W OE. BH THBBR-THE el B k&R HA (group B Streptococcus, GBS ) &7 A oA Fa i 25 K B 2747,
Fik 4R 2020 F 1 A ~ 2021 5 12 A W dedakoUE & Z AW oh i6 L -T-ak - 4a 2 5138 69 50 & GBS, A A H
WA M RGeS  BAREAT R R A 50, @it 5 B44% R P (polymerase chain reaction, PCR ) 4| fu 7 A Fe fif
BARW, R S0 GBS A FAMA (24 4k, 48.0%) H £, HLAA T b A (124, 24.0%) = T a & (10 #,
200%) 5 MHEHEEF. KFowh, TEEEFA SRS, o FE. ANREEFARRNY Z0ath E 55 A
80.0%, 74.0% = 56.0%; fELrBEEatsh 5 BT, 85.0% A KIRNBE K - AR TELR WA G2, F ermB AR 235
K T5%; ST ARRY ZaTth RIA gyrA, partC = artE #9 AP K B 2 & 5| A2 o DNA 32 5% B Fe 45 40 53 My B 09 SR E
L0 BRWRIERT R S A AiE GBS i A A M A A £, sFRIRABTE . AT ML R bR LM AR HARF
wyatehit, FEE AL GBS BTG faib ST 69 Bk,
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Serotyping and Resistance Gene Analysis of Reproductive Streptococcus
Agalactiae in Women with Premature Rupture of Membranes
YANG Liu, FU Xin , ZHANG Xiao-fei
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Abstract: Objective To investigate the serotype and drug resistance gene distribution of group B Streptococcus (GBS)
isolated from the reproductive tract of pregnant women with premature rupture of membranes. Methods 50 strains of GBS
were collected and isolated from the reproductive tract of pregnant women with premature rupture of membranes delivered in
the department of obstetrics of Northwest Women’s and Children’s Hospital from January 2020 to December 2021. Automatic
microbial analysis system analyzer was used to identify the isolates and drug sensitivity test, serotype and drug resistance
genes were analyzed by PCR amplification. Results The majority serum were type Il (24 strains, 48.0%), followed by type
I'b (12 strains, 24.0%) and type 1a (10 strains, 20.0%). It was sensitive to penicillin, ceftriaxone, vancomycin and linezolid,
and resistant to erythromycin, clindamycin and levofloxacin were 80.0%, 74.0% and 56.0%, respectively. 85.0% erythromycin
resistant isolates were macrolide lincoamido structural resistance, and the ermB gene carrying rate was as high as 75%. The
resistance to levofloxacin was manifested by gyrA, partC and artE gene mutations causing double changes in DNA helicase
and topoisomerase. Conclusion In Xi’an area, the GBS isolated from reproductive tract of pregnant women with premature
membranes were mainly type I1I, which showed high resistance to macrolides, lincoimides and quinolones. Penicillin is still the
first choice for the prevention and treatment of GBS infection during childbirth.
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1.1 ARt % IREE 2020 4E 1 H ~ 2021 4E 12 A
VUG AL JLEE B Be 7 Bk 43 W 1Y) 50 51 fif R e 42 4
BB ST B R GBS k. WARRIE: OFF A G IE
W WibniE Vs QFF A (BT~ B EEEER 15
(i D) BHILH) W QP IRARIRTE 20~45 %
Z I8, ZJE 36~41 Jil. HEBRFRUE: OF ™ HEERYLH
B QIR BRI RIEN RS O LENE
PRI, AR A SR, 56
(BVREREET ) -

12 BB L5XA  VITEK2compact 4 [ i ¥
ST RGN E R S KRR R (L E
) 5 5% (viv) @ FEM3EAg A (FRELEY ) ;
At CIRMEEZE ) 5 4B 35 [H 41 DNA $2 1L
W& (RARAY, DP302) ;5 14 FiEA T
WA E A R PCR Y HEAX (38 E 283K ¢ ABI-
7500)

13 Fik

13,1 MEACREE: R —ELWER 7, 524
IEFAE B 1/3 AbTERe 1A, WA B Zh I 2 i 4
PRAS, BT IO 6K

1.3.2 GBS 7 #5560 M A0 MPasE aR (4
FEI I R SR HRVE AR ) VEAT IR S 1 S 245 Wy et
RIS, TR AR Il REEERE ATCC 49619,

133 218 % Ko bRE il 25 R Ak iR 5. S8
2016 ft CLSI M100S26 XJ£1 % K Fl / o v Mg K i
251 GBS R FRUAC R 9 Hi0i: SR 47 i 245 4% A4 i A 3k
55, 0.5 2 RPN GBS BRI A1 R A T 40 2 1l 3
JER AL L, B 1Sug B R 2 pg whkE R NGTE
FHABEAE, [EIFE 12 mm, Sml/dl CO, ¥53:46 35C
MFE 20 ~ 24h, ZEFANEE: TELLEE R AHSM Fo AR
RIMAEEIA A IECE (RIRSW D 58 ) |, Ak
SR EM 2 (IMLS) , 45 D 56 fH 4k,
N TR R AB IE M 254 2 5 A5 X 2155 2 A e Es
R, WAL 2 (cMLS )5 MELRE R T2y,
X} wE A R R DRI A, b M ALY X e
BRI ZY, XSLORFREGUR, LR,

1.3.4 GBS gAY R A0 2L K 41 DNA #&
WA & 42 GBS 43 254k 1) DNA 25 PCR 54,
EFXT GBS Y 10 A I3t B SR P 11 %554 &)
(Herbr 2 X5 | At o ) — i 3 80, DLBE R M )
K B A B#E [V (polymerase chain reaction, PCR)
TR Y 1, B AN [F] GBS 43 25 Bk 1) ML 7E 7Y .
£ PCR KR 45 10 x PCR ZE M 2.5 ul,
MgCl, 2 mmol, dNTP 200 pumol, 5[4 250 nmol ( H
g ¥ 1 16 HJE M 400 nmol ) , DNA Taq R4

i 0.3 U, 5ul DNA Bif, INTCHRREEK 2 25 pl.
PR P 95 °C Fil A2 M 5 min; 95 °C 72 60 s,
54 °C iR k 60s, 72 °C ZEAH 2 min, 15 95 H; 5
95°C7EME 60 s , 56°CIE & 60s, 72°CHEfH 2 min,
25 MIEIR, BT 72°CHEfH 10 min, 4°CORFE. P73
FEYRE EAT A TR (L) BT R /T
M. 5190 1,

x1 GBS MmEZi % E PCR 514

T Kl i fizi”‘
Ia F: 5-GGTCAGACTGGATTAATGGTATGC-3’ 521

R: 5-GTAGAAATAGCCTATATACGTTGAATGC-3 1826
Ib F: 5-TAAACGAGAATGGAATATCACAAACC-3’

R: 5-GAATTAACTTCAATCCCTAAACAATATCG-3’ m
I F: 5-GCTTCAGTAAGTATTGTAAGACGATAG-3’

R: 5-TTCTCTAGGAAATCAAATAATTCTATAGGG-3’ V7
m F: 5TCCGTACTACAACAGACTCATCC-3’

R: 5-AGTAACCGTCCATACATTCTATAAGC-3® 10
IV F: 5-GGTGGTAATCCTAAGAGTGAACTGT-3’

R: 5-CCTCCCCAATTTCGTCCATAATGG-3 "
v F: 5-GAGGCCAATCAGTTGCACGTAA-3’

R: 5-AACCTTCTCCTTCACACTAATCCT-3’ o
Vi F: 5-GGACTTGAGATGGCAGAAGGTGAA-3’

R: 5-CTGTCGGACTATCCTGATGAATCTC-3’ W
VI F: 5-CCTGGAGAGAACAATGTCCAGAT-3’

R: 5-GCTGGTCGTGATTTCTACACA-3’ i
Wi F: 5-AGGTCAACCACTATATAGCGA-3"

R: 5-TCTTCAAATTCCGCTGACTT-3’ w
s F: 5-AGGAATACCAGGCGATGAACCGAT-3’

R: 5-TGCTCTAATTCTCCCCTTATGGC-3’ ”
epsl-la-6-7 F: 5-GAATTGATAACTTTTGTGGATTGCGATGA-3’
epsl-7 Ry S-TGTCGCTTCCACACTGAGTGTTGA-3’ ”
epsl-7-9 i 5-CTGTAATTGGAGGAATGTGGATCG-3’ -

cpsl-9 R: 5-AATCATCTTCATAATTTATCTCCCATT-3

1.3.5 T2y 5P . SR %@ PCR Tk % R
HIZE B IR0 BT 265 1 GBS 43 B R A i 245 56 R AG:
(ermB, ermTR, mefA/E F1 gyrA, gyrB, parC,
parE ) o FH DNA $2HU AR b, BEER 8 %54
W2, RWVAKRMSE: B DNA 1.25 pl, 10x
PCR ZE 2.5 1, MgClL, 1.5 w1, b TFiESIH4& 1
wl, dNTPO.5 w1, DNA Taq fiff 0.25 w1, JoH:m2fE
KAMFEFE] 25 pl. PHIR)T: 95 CHIAEYE S min;
95 CAEM:30s, 50 CiRK 1 min, 72 CHEMf I min
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30s, L35 AMFEIR, 72 °C =M 10 min, 4 CLRA4ES
Pk B4 TAY TR ( BiE) BOABRAF

HEATINY
*2 GBS 4R ZHE E &7 PCR 5149
) RN
iy 1 i f;z‘)J
A%E  emB F:5-GAAAAGGTACTCAACCAAATA-3’
R:5-AGTAACGGTACTTAAATTGTTTAC-3
ermTR F:5-GAAGTTTAGCTTTCCTAA-3’
R:5’-GCTTCAGCACCTGTCTTAATTGAT-3’ »
mefA/E F:5-AGTATCATTAATCACTAGTGC-3’
R:5’-TTCTTCTGGTACTAAAAGTGG-3’ -
BEEER  gyrA  F:S’-GGTTTAAAACCTGTTCATCGTCGT-3’ 407
R:5’-GCAATACCAGTTGCACCATTGACT-3’
ayB  F:5-CGAAGCTTTCAATCGATTCCTATT-3’ 105

R:5’-GGTCGCATAAAACGATAAATCAGAG-3
parC  F:’-CCGGATATTCGTGATGGCTT-3°

R:5’-TGACTAAAAGATTGGGAAAGGC-3’
parE  F:5-GCAAAGCAACTTCGATATGAAATTC-3

R:5’-CGGAGCTATTTACAGACAACGTTTT-3

14 “itFH5# KA SPSS 22.0 B30 07,

THECFERER IR (%) AT Gei Ak

2 H#R

2.1 GBS o &tk iF B oA fedtthiot I3, 50
Pk GBS 2B kRGN E] 4 FpofyE R, EE R AL (24
Bk, 48.0%) , H Wk A Ib A (12 #k, 24.0%) ,
TaZ (10 Kk, 20.0%) FIVE (4 8k, 8.0%) . 24§
R R T GBS /BRI 2 L LAl |
T3 B 2R s e R P BBURR o 100%, XTLLEEER |
Yo B RN A2 E R 2 AT 255 43501 R 80.0%,
74.0% 1 56.0%.

22 UFEZRAMEFEERNGEAAR WEK4
80%GBS 7 B PR X 2L R R Mif 2, T 25 KA =2 hy
cMLS %Y (34/40, 85.0% ) , Hk M M %L (4/40, 10.0% )
FTIMLS % (2/40, 5.0% ) . 20852 M 25+ i ik 7l
T AU f ki W o

23 GBS B#aT A RAT UK S5, 40 PREL
R 2R A 2] 5 Fp LAY, E 2k ermB
ermB+mef ( A/E) (33/40, 82.5% ) KA, cMLS
RIT 258k B ermB RN, FIFA M AU 25k
#E47 mef (A/E) L[, Frf iMLS 43 55 #k 35 147
ermTR H:[H

=3 RIER B EEE GBS A BEMRMMZAER [ n=50, n (%) ]
R Bt O)
1T (n=24) b (n=12) Ta (n=10) V (n=4)
A%KE 21 (875) 9(75.0) 7(70.0) 3(75.0) 40 (80.0)
T 20 (833) 9(750) 5(500) 3(750) 37 (740)

KRR E 13 (542) 8 (66.7) 6 (60.0) 1(250) 28 (56.0)

R4 40 KR BETIZE GBS D EMRMITIZERE [ (%) ] FE 5 gyrA+ partC fl gyrA+partC+partE ( 26/28,
1R n MLS iMLS M 92.9%) K.
R6  RHRESKRDVEMZ GBS 2 EH#KH

il 21 18 (85.7) 1(48) 2(95) THZRER [ (%) ]

Th 9 8 (88.9) 1(11.1) 0(0.0) MEE  n gy partC  gyrA+partC gyrA + partC + partE

la 7 6(857) 0(00) 1(143) Mmoo 13 1(77) 0000) 3(31)  9(692)

v 3 20667) 0(00) 1(333) b8 0000) 0(00) 1(125)  7(875)
RS540 BRLBEMZE GBS HEHRMTZAEER [ n(%) ] la 6 0(00) 1(167) 1(167) 4(66.7)
M58 n emTR  emB  mef(A/F) ermB+mef(A/E) emmTR+emB \ 1 0(00) 0(00) 1(100) 0(00)

cMIS 34 2(59)23(67.6)2(59) 6(176)  1(29) BEC 8 1036) 1036) 6(214) 20 (714)

M 4 0(00) 0(00) 2500) 2(500)  0(00) 3 FIZ/":# e o -

MIS 2 0(00) 0(00) 0(00) 0(00)  2(1000) - ”H’E‘%bﬁmﬂi%hmzﬁnﬁﬁfﬁ’ ﬁﬁ;m[g‘”
P IR R ) B EHOR R R . AR,

BHC 40 2(50) 23(575) 4(100) 10(250)  3(75)

24 28 kA AR 2wt h GBS o & kg w2k
B A LR 6. 28 Bk Zc IR VD AR T 24 pk ARG I 3
4 Fp e R AL, 4§55 gyrA, partC, gyrA+partC K
gyrA-+partC +partE . 43 B #0220 VD B2 i Ptk

GBS X TEA # K WMEE S fZEBERe S, EfT
2P A B T R Y GBS A i 7 AR 2 R 48 0E [N
51 & JAE SN AR ISR sk 1 AR, M 808G
R, ks & E Pk U AR A RE AR
PERY S W, FIHF GBS 4534 10 NI Ta,
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Tb, TL-IX % ™ (i3 B S 80w T 2 A A et
M5 Y TIT A Ta S22 10 GBS 4 MR iy & DL,
HYCH VAT B ARERGE R, s T R
JRL R 28 p= i A BT GBS 1 EZE Mg/ (48% )
5 Ta, IbMVHRILLY GBS /BRI 94%, X—
Bl 5 2Rk R Ta, Tb, 1, TTAIV
b7 BT A LT TR 98% MY, R WM IERIIV, VI, VI
s XY, 5o LA i v 7Y A HC A U0 AT GBS (44
FAFFE P AR U R UL . AR TR AL Y (A )
ST ARG 3, BRI BE 31 A 5% 12
I Y7 750 TIT 28 UL A R 28 P TR PR, A A8 o 19 I s 5
FELEBRE ST, B LM A RN e 2 S HA K, 1t
Ah, NBETPOI G AL VO R 3G AT g 23 X
AR, WE S RNREER . B L
JHeREAE N IR A O 0 AR R, If
T T 28 %A R BIR 1% 1 12%; 76 ER VA
AREEHIX AT S HRIA, LT T 20 A s i, 09l
1 60% F1 54.9%; TMPLBHHLIX , e WY LT A
JE IR T M2 1Y T GBS I i S5 R 28
P FILRE 1 R Ve AR G, T A HLIX. GBS
AN LE R RATIB O, A B TR I & FFp ok
W 14 SEZ i o

GBS 22O A  LEwny E 2R N, AR it
H:Z B4 (intrapartum antibiotic prophylaxis, IAP )
A %A GBS YL P~ 10K R AR IR &5 & A A L
LR RIRYL o A=, & P B 45l bt (CDC)
WHEHERENIAP WEIEAY, HXTEHER
B, AR NMNERE g
Y. SRk IAP | iz ffiH, CLSI-M100 #fE7£iRY7
GBS Wi E F BT 2584 . [E N — 01 meta 43
Mrigsn, GBS XWE®ER. Ji & R AR M 2
M2, W 25553508 1.6%, 0.3% F10.3%. [
PN 45 bt 3k 2T B R A AR AT 25, AL AL
HiIX. GBS MILLEE R M 25 K e w70 Ak 82.2% il
71.5% . SeREE 2R AL B TRVD B IR 24P 25 ek
i PREE R 1 24 25 e e R AT ) 1 DX T2 3R AR
HiX (74.3% ) FIAELHBIX (33.6% ) , ZEAFIDE
i 245 S5 de 1 A IR A3 IX R AR b LK (67.7% ) Al
TERTHLIX (24.0% ) "0 AR SO i A 2R AU R 25 1
BoR, A BEMAEER . R AR R
SEAMUR, MR MBSO, XEIRR . SO
RN/ E R BTN 255553 51 h 80.0%, 74.0% FI
56.0%, SARICHLIX T 253540 ; 5 GBS X418
Z(87.5% ). VEMKET 2 83.3% VFIZEEIRID B 54.2% )
Mz fe, 1 b f 1 aBG ANRFBERZ, V
RUTH 25 R 55K KIRPIBRIS 259 245 R0 i 2%
R, LREPUIES BRI 2528 F2h cMLS

T (85.0% ) HAF&HET MR GBS,

A5 T 24 35 PR) 2 BT T 247 4 1 o DL B 1Y
GBS X RIFN BRI 25 Y T 25U A PR . I
erm & K g I A% B 1A T B AL IE A A ST 255 —
Jeid i mef PR G Bt A 5 1 8 2 AMHEZR 5 S A9 it
2y, RISV E R —R g U R, Al
Bl I 25 AL A P e — 2 gyrA JE DN A 5 A i
DNA fif B2 Jig e & A= U8 520 DNA S|, —J2 parC
I parE JE AR+ DA RS A S B2 A
BHEJII TR Lk PCR AN AL, BT A M ALTi2)
PRI mef (A/E) BE[, FTA IMLS 3 B bk
ermTR J£ M, 85.3% f9 cMLS % fiif 25 ¥k 4% 17 ermB
1l ermB+mef( A/E )3, 5 MOTALLEBIRAD %7
WFFTEE R B 2o S0 B IR 24 73 B kv LA 31
4 FPFERAY ) UL gyrA+partC+ artE = FER AN
RUIPGLHIIX, X 22 F R BEPUTERY GBS BRI 2y
B T2 DNA SRR A4 e A B A XA
TEFRIE,  FRs T RS 25 e 1 A T2 1A Ak A L
GBS JEGLAIRYT, (HEU Z T IRIR . £l fzhyy
TSR, GBS Xmsif 2 2457 i e i 24 vl e S R 5
2 R e s A R A T 24 5 R Y o 485 A G 1Y,
PRI , A0t DY 245 B AT B0, sk il PR A R
A BN, A BT R Wit 2Rk A B

L5 ERTIR, VUL IR RA I A BRI GBS
PURLTE R TR N 32, % 2RI6) 7 25 WA B i it 25
B SN R e AR VAR (B
FEREGERNEELY . HIt, GBS MiFH Akt
AR 2 PER RS IS, XG0 R  PiE
FR A BRI B AR OGP v T A SR AR A
SR
[1] WANG Xiaoyan, ZHANG Xiaoyan , LIU Yiran , et al.

Effect of premature rupture of membranes on time to

delivery and outcomes in full-term pregnancies with

vaginal dinoprostone-induced labour[J]. Arch Gynecol

Obstet, 2020, 301(2): 369-374..

2] XUEHRL, TOREN , 220, 45 . R I b 28 3K
10A BUSEREZNE 1gG HUAR ISP IUE FHPERITFY (7],
LY E e e | 2019, 47(5): 16-21.

LIU Rufeng, WANG Xinru, LI Hong, et al. Confirma-

tion coated antigen of serotype 10A polysaccharide for

ELISA in quantitation of Streptococcus pneumoniae

serotype-specific IgG antibody [J]. Progress in Micro-

biology and Immunology, 2019, 47 (5): 16-21.

B] PHREZSEMR RS SRR R
B 1) 12 W7 5 AL 3148 S (2015)[J]. AR 1A R R 2
5 ,2015,50(1):3-8.

Obstetrics Subgroup, Chinese Society of Obstetrics and

Gynecology, Chinese Medical Association. Guidelines

for the diagnosis and management of premature rupture

of membranes (2015) [J]. Chinese Journal of Perinatal

Medicine, 2015,50 (1): 3-8.



LA 90 2 2 20 75

H38E 3 202345 A

J Mod Lab Med, Vol. 38, No. 3, May 2023 127

[4]

[10]

RSV s Pl Ve e e S Sl =y
SRR WP L B R EE R TR (P D)
LRI [J]. AR R 2EARE | 2021, 24(8) : 561-
566.

Society of Perinatal Medicine, Chinese Medical
Association, Obstetrics Subgroup, Society of Obstetrics
and Gynecology, Chinese Medical Association. Chinese
experts consensus on prevention of perinatal group B
Streptococcal disease [J]. Chinese Journal of Perinatal
Medicine, 2021,24 (8): 561-566.

LEE HT, KIM S 'Y, PARK P W, et al. Detection and
genomic analysis of genital group B Streptococcus in
pregnant Korean women [J]. J Obstet Gynaecol Res,
2019, 45(1): 69-77.

GUO Huiwu, FU Maozhang, PENG Qing,
etal. Antimicrobial resistance and molecular
characterization of Streptococcus agalactiae from
pregnant women in Southern China [J]. J Infect Dev
Ctries,2019,13(9):802-809.

WP T, BATAE RIS 2R S R L TR 26
U T 2515 AT (] PR 25 TAE R4l 2018, 24 (2):
262-264.

XU Shouning, WANG Rencun. Common pathogenic
bacteria types in pregnant women with premature
rupture of membranes and the drug resistance [J].
International Medicine and Health Guidance News,
2018,24 (2): 262-264.

LhYEA, I, SPEEM . 2 A AE B R B Bk R
Y 55 6 LR B O 2R KON BE LTS B9S2 [T]. [ PR
PRz A4 ,2021,27(12):1845-1847.

MA Jingjie, TANG Li, GUO Yaoshan. The relationship
between genital tract group B Streptococcus infection
and premature rupture of membranes in pregnant
women and its effect on maternal and infant prognosis
[J]. International Medicine and Health Guidance News,
2021,27(12) : 1845-1847.

ARAEDS , MOBTRL . ™ 0 B TGRSR 1A B 1M 37 A F
FEHERE [J]. AR R P24 ,2018,21(12):836-839.
LIN Yayin, LIN Xinzhu. Advances in serotypes of
perinatal group B Streptococcus infection [J]. Chinese
Journal of Perinatal Medicine, 2018,21(12):836-839.
PERME T, GOLPARIAN D, IHAN M B, et al.
Genomic and phenotypic characterisation of invasive

(1]

[16]

[17]

[18]

neonatal and colonising group B Streptococcus
isolates from Slovenia, 2001-2018[J]. BMC Infectious
Diseases, 2020, 20(1):958.
MRl , RS, WLl , 55 . 22N BIE e AE B GE
SRR 14 1003 2R s B 5 A LA R LR R A DG
PR (7). HAER P AR AR | 2020, 23(4): 232-238.
LIN Xinzhu, WU lJiayin, ZHU Yao, et al. Serotype
features of group B Streptococcus vaginal colonization
in late pregnant women and their correlation with
carly-onset neonatal infection [J]. Chinese Journal of
Perinatal Medicine, 2020,23 (4): 232-238.
SHABAYEK S,SPELLERBERG B. Group B
Streptococcal colonization, molecular characteristics,
and epidemiology[J]. Frontiers in Microbiology, 2018,
9: 437.
DO NASCIMENTO C S, DOS SANTOS N F B,
FERREIRA R C C, et al. Streptococcus agalactiae
in pregnant women in Brazil: prevalence, serotypes,
and antibiotic resistance[J]. Brazilian Journal of
Microbiology, 2019, 50(4): 943-952.
FURFARO L L, CHANG B J, PAYNE M S.
Perinatal Streptococcus agalactiae epidemiology and
surveillance targets[J]. Clinical Microbiology Reviews,
2018,31(4) - €00049-18.
WANG lJing, ZHANG Yan, LIN Miao, et al. Maternal
colonization with group B Streptococcus and antibiotic
resistance in China: systematic review and meta-analy-
ses [J]. Ann Clin Microbiol Antimicrob, 2023, 22(1): 5.
HAYES K, O'HALLORAN F, COTTER L. A review of
antibiotic resistance in group B Streptococcus: the story
so far [J]. Crit Rev Microbiol, 2020, 46(3): 253-269.
MOTALLEBIRAD T, FAZELI H, AZADI D, et al. De-
termination of capsular serotypes, antibiotic susceptibility
pattern, and molecular mechanism of erythromycin resis-
tance among clinical isolates of group B Streptococcus in
Isfahan, Iran [J]. Adv Biomed Res, 2021, 10: 27.
ZHU Dekang, ZHENG Mingyu, XU Jinge, et al. Prev-
alence of fluoroquinolone resistance and mutations in
the gyrA, parC and parE genes of Riemerella anatipes-
tifer isolated from ducks in China [J]. BMC Microbiol,
2019,19(1):271.

R B 2022-12-29

fEEHHA: 2023-02-16

(EEE113T)

(18]

B, BB, A, F L BAFE ML T
1fiL %% BNP, TNF-o HIfLE cTnl /K F 5.0 % H
Fabr MO DI RERARSCHE [J]. AR 4%5 | 2019,
39(5): 1031-1034.

LI Li, XIAO Junhui, BI Jiancheng, et al. Correlation
of plasma BNP,TNF-a and serum cTnl levels with
ventricular remodeling index and cardiac function in
elderly patients with chronic heart failure[J]. Chinese
Journal of Gerontology, 2019, 39(5): 1031-1034.

[19]

TR, B, T, 5 AR R
A I Sy BRSO AR B ILAE TN B T RE B S [T].
B W 2E e | 2018, 18(11): 2118-2121.
WANG Yuhua, TONG Shihua, JU Haining, et al.
Influence of aerobic rehabilitation exercise on the
ventricular remodeling and endothelial function of
patients with chronic cardiac failure[J]. Progress in
Modern Biomedicine, 2018, 18(11): 2118-2121.
WA EHE: 2022-12-01
fEEIBHA: 2022-12-16



