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S U T LB il 2 4 2K A TR 24 P N R oA iR 2R i 24 B DR A
BAIE RN B0 WER, BAE

[EE] a 6. TR a7 )L R EEERBE (Streptococcus pneumoniae , Sp) T 245 P K KIR N BEISTH 25 3L K 04, & o - B HL 60
Pk Sp, K JH E-test YA GAR XS 75 85 28 B SCPE AR S FRBENT | St AR i) SR AR BRIV B 5 AR B0 A Sp XTET 8RR 2 ez
R EHGH WK EER AARY R 7l &R ORI 2 1) 25 USHE ; PCR KRN IR N BE ST 25 36 5 ermB |, mefA
Il mefE MREH R, BULIFIR N 0 ~ 12 N H A 13 ~36 4~ H 41 37 ~60 A~ H 241, L4 AT 5 25 90 AN U AN 24 3 R
MR, g R 25 G 45 SR B R, 60 Ak Sp XHATEE | VUK E RN E 7 HvE W 25 R e, 40 B 95. 00% ,93. 30%
61.07% ;Sp X1 8 R JEABIE R Rk w frde R0 28 ) 25 22 5 B BURREE A 100, 00% , 0 ~ 12 A~ H 41 LEE X S f e T | Sk fa il
W HFER G TR LB R LR AGURRE T 13 ~36 S HAM 37 ~60 4~ H 41, Hrf 3 41k 7 fis kg R
HURELZRA G2 E X (P <0.05),36 ~60 ™ HHILEXNE Jrgiin W AR E W R AGURER S, PCR R ER, K
PRSI 25 35 08 ermB A4S ) R % 55 (98. 33% ) , mefA Fl ermB + mefA T 2354 78. 33% , mefE Hl ermB + mefE ¥4 H 235k
60.00% ,ermB + mefA + mefE 16 Hi R (46.67% ) . mefE Fl ermB + mefE 7E 0 ~ 12 4~ H 41 13 ~36 4~ H 41 .37 ~ 60 1~ H 414
HEEHTEAIR (P <0.05) , 4w “FIRHTLE Sp X RIF BRI 25 2855 51, ermB i 25 5L K12 Sp X K I PN R 28 4 A= 2R 1t 24 1Y)
TSR,
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Analysis of drug-resistance and macrolide-resistant genes

of Streptococcus pneumoniae in preschool children
LAI Jian-xiu' ,SONG Xiang-quan' ,XU Ju-fang' ,DAI Yu-zhu® ,DUAN Da-rong’
(1. Department of Clinical Laboratory,The Integrated Traditional Chinese and Western Medicine Hospital in Xihu District,
Hangzhou Zhejiang 310000 ;2. Department of Clinical Laboratory,The 903rd Hospital of PLA,Hangzhou Zhejiang 310013 ;
3. Department of Clinical Laboratory ,The First People's Hospital of Taizhou ,Taizhou Zhejiang 318020 ,China)

[ Abstract ] Objective:To understand the drug resistance of Streptococcus pneumoniae (Sp) and the distribution of macrolide-resistant
genes in preschool children. Methods: Sixty Sp strains were selected, and the minimum inhibitory concentrations of penicillin,
amoxicillin, cefotaxime and cefiriaxone were detected by E-test method; the susceptibility of Sp to erythromycin, clindamycin,
cotrimoxazole , tetracycline , chloramphenicol , levofloxacin,, vancomycin and linezolid was detected by disk diffusion method ;the detection
rate of macrolide-resistant genes ermB, mefA and mefE was determined by PCR. The children were divided into O to 12-month group,13
to 36 month group and 37 to 60-month group according to their age. The antimicrobial insensitivity rate and the detection rate of drug
resistance genes in the three groups were compared. Results: The results of drug sensitivity test displayed that the 60 strains of Sp
showed high drug resistance rate to erythromycin, tetracycline and cotrimoxazole, and the resistance rates were 95. 0% ,93. 3% and
61.7% ,respectively; Sp was sensitive to vancomycin, ertapenem, linezolid and telithromycin,and the sensitivity rate was 100. 0% . The
insensitivity rates of children to cefotaxime, ceftriaxone, penicillin G, amoxicillin, erythromycin and meropenem in the 0 to 12-month
group were higher than those in the 12 to 36-month group and 36 to 60-month group, the difference of insensitivity rates of cefotaxime,
ceftriaxone among the three groups was statistically significant (P <0.05) ,and the insensitivity rates of children to cotrimoxazole,
ofloxacin and tetracycline in the 36 to 60-month group were the highest. The PCR results showed that the detection rate of macrolide-
resistant gene ermB was the highest (98.33% ) ,which was 78.33% for mefA and ermB + mefA ,60.00% for mefE and ermB + mefE,
and 46.67% for ermB + mefA + mefE. The detection rates of mefE and ermB + mefE gradually decreased in the O to 12-month group,
13 to 36-month group and 37 to 60-month group (P <0.05).

[ Wi HI9I] 2021 —01 -26 [ &I H ] 2021 -06 - 10 Conclusions: The resistance rate of Sp to macrolide in
[VEFBAAL] 1. W7 V48 B0 M i v i X v R 45 6 B B A 0 ), preschool children is high,and the resistance gene ermB is the
310000;2. fift Bt F50 L O = B Be K3 B, WL A main genotype of Sp to macrolide.

310013;3. WL SN TSR — NRERE #38F:,318020
[YEETN] #EIF5 (1981 - ) , L&, Bl EATFHIF. ) ]
CEAEER ] RMR, AR, E-mail: 79219121 @ qq. com drug resistance gene ;preschool children
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Jiti & 8% 2K B ( Streptococcus pneumoniae , Sp ) 5& )L
IR R e L O T 2 — |, [R] IRt m] 5 | v B
e MOIHRAE R A5 58 B ML IRt R , 465 9 N H A= i 22 42y
KT E KA, Hiflidt, 2015 4428k 33.5 U7
% <5 % ILEIET Sp SIR MM 2, BEH
W22, Sp TR 25 M A W & A 2 4k, Sp T
LYTR R ARE , ELTR 245 TR 1 7 A A I
I, SBERPORE PRI RCRAME, Sl R IR
KARK M EIAE ' . ASHFFE 54T Sp AT 245 4 0 R 2R
BRI 245 5 R G RS 00, il IR Sp S Ge R Y7 S it
2%, BUEHGE

1 #M#57E

1.1 Brst%  #HHE2018 451 H £ 2019 46 H
UM T VG 38 DX P o e G B B JLRRR T PFIGE AR
ASTESH Spo AFRUE: (1) W AAER <5 %, 5%
HEEWK; ()W AERIERTEES, LIWERE
S L 60 1], Horp 5B 36 9, AR 1 ~57 M H L
24 ] AFWE 3 ~60 D H o BBILIRAFERE 3 0 ~ 12 4
AW, >12 ~36 A 4137 ~60 A4,

1.2 AE LKA

1.2.1  f¥%8  PICO 17 B &5 =X 5 3 5.0 WL AN
NANO-DROP AU {3 it 43 66 EE1H W H Thermo 24
H] ; PAC 3000 A HLIKAY I I 3£ Bio-Rad 24w ; GIS-
1600 BUEERL AR R Ge A i K GeFH A BRA F
ABI 7500 # PCR 4" 3440 A & & ABI A w] ; MCO-
15CA RIS A B 5 F2 40 0 A H A =Rl 24t
GFP-9270 #UE- M5 FR 460 A Fifg —H BT gt
FRAF

1.2.2 G0 B H i B P (4145, 070811-
2) TSR IE N 5% 4RI MHA 53R (5.
1002022190) W A 7 4 31 5 A= P4 AR A BRA F] 5 8%
2 E-test 2500 AR M R AW RHECA R A,
PCR &7 & KAPA2G Fast Multiplex Mix 1 [ -7 45
S ERHE AR A F L PCRBIMIE 1,

&1 WHERSIY

HH e/l YK/ bp

ermB  F:5'-GAA AAG GTA CTC AAC CAA ATA-3' 639
R:5'-AGT AAC GGT ACT TAA ATT GTT TAC-3’

mefE  F:5'-GGG AGA TGA AAA GAA GGA GT-3’ 363
R:5'-TAA AAT GGC ACC GAA AG-3’

mefA  F:5'-TGG TTC GGT GCT TAC TAT TGT-3' 553

R:5'-CCC CTA TCA ACA TTC CAG A-3'
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1.3 Fi&

13,1 BRASRAE R T Bk 1 R s P 1Y)
G3I TR WK P 0% i BT R AR
AR LR M ET B NI R IR 5 | 45 4%
—URPETC RS, 26 S £ R O AR AR | B
BEIRE N, REFIPARAIITE 1 h Nk B HEY S
BB Gk, A > 25 /B
BY IR R AN < 10 AN/ARAEBEALER M A AR
1.3.2 Sp HEFMUERE BRI ARFEFT5HE
MBAE M, B T 35 C & 5% CO, MM THHE
18 ~24 h SR Pk Jil Bl A R 4 €0 395 I BF | 300 2 3%
I, BRI TR, HEAT 2 et BT A
HEATRI , 45 5 BHPE P 2 B A g BL 3% A Sl 2 i
W SEAY VITEK 2 Compact GP -RHFIT45E

1.3.3 258088 SR E-test 35 KGN Sp X} 5 %%
F A B S ARG I SR AR B 2 5 R AT
PROERI Sp XLLFR FOER ST
R EATRE LARDE TTHER IR 2
YIEUENE . FEE R SpATCC49619 , 3K I T 7 5t
YRR R AT, B 2P USRS e R
5 I DR 1 SI2 36 ZE A 1 25 D3 2% 2020 R A 3 B o 52
T FIHRAT .

1.3.4 PCRY¥E (1)DNA $2HL. Sp 7EaHE L
MEEARFAR_1-15 5% 24 b AL AR5 Y8 3 A~ 1~ 4 |
V&, T sk 3k = W LR Ab g R B 4
DNA, (2)PCR M AKZ 10 x PCR ZZ i 5.0 L,
MgCl, 2 mmol/L,dNTP 200 pmol/L, b F 5| ¥4
50 pmol/L, Taq i 2 U/pL, B4 DNA 50 ng/pL,
(3) J W 25494 C BALE 5 min; 94 °C 30 s,
60 °C 30 s,72 °C .1 min, 35 PG FF; 72 °C %E fif
5 min® (4) UK KIS WIAE 1. 2% SRR
JKE 100 V HLUK 45 min, SEAMT TGRSR | BEIE A%
RY AR, e ATCC49619 bRl BRRAE g B
Xif HE

1.4 %itFH% RAX KA Fisher's i U1 HE

2 H#HR

2.1 60 #k Sp i htr ol YOI ES R B ,60 B
Sp MTLLEEE | PUIAZ N J5 B v W it 245 22 55 v
43514 95. 0% ,93.3% ,61.7% ;Sp X A &% B
by 35 B | ] A fr N R R R 2R A R SRR
100.0% (W% 2)
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NAAILEN KA LA TR G P
PR L8 ER SR R A USRS T 13 ~ 36

Nz L] it 24 A Uk
J AN N 52l 3
=y i 37(61.67) 8(13.33) 15(25.00) HHR37 ~60 1~ H gﬂ”ﬁ\qj 3 ALK ARG kALl
FER R R 2(3.33) 0(0.00) 58(96.67) MABURRZEF A G FE XL (P <0.05),37 ~
aAmE 7(11.67) 0(0.00) 53(88.33) 60 ™ HHILEXT E I H i B AR &2 U E A
ST R 2(3.33) 3(5.00) 55(91.67) WURE RS (W3 3)
TR 0(0.00)  0(0.00)  60(100.00) 2.3 Sp A RAMEER KM Sp KA B
Hayl
%H(ig 1(1.67) 0(0.00) 59(98.33) =AY ermB . mefE 5 mefA , 25 5 1]
JE AL R 0(0.00) 0(0.00) 60(100.00) TN
S 3(5.00) 0(0.00) 57(95.00) ermB £ H K 5 15 (98. 33% ) , mefA Al ermB + mefA
S H AL 3(5.00) 0(0.00) 57(95.00) RN 78. 33% , mefE Al ermB + mefE £ i R
HEHEE G 8(13.33)  6(10.00) 46(76.67) o8 60. 00% , ermB + mefA + mefE 5 ) R &% ik
[GEALPN 5(8.33) 0(0.00) 55(91.67) (46.67% ), mefE il ermB + mefE 7£0 ~12 N H A |
(I ZE . . .
PUFR 56(93.33) 0(0.00) 4(6.67) (P<0.05) (3 4).
1|25 M i 0(0.00) 0(0.00) 60(100.00) % _ e 3l
e 4(6.67) 5(8.33)  51(85.00) 2.4 Spath AR RER  ARUFIEILE 3 Fhit
BHEE 0(0.00) 0(0.00) 60(100.00) N, ermB mefE 5 mefA JE[H 7= 1) K B 70 51
S e L X 2k > Vi é:t Jl
2.0 RGBT S RS 012  039.363.553 bp, LKA LI 1,
£3 AEAEREANEAVAFBERER [ ;BHE(%)]

il n B EEHUPE AR HRUE JHER Skmlhh HEER G MR aBR PUIRE BT
0~124H4l 19 15(78.95) 1(5.26) 1(5.26) 1(5.26) 3(15.79) 3(15.79) 5(26.32) 5(26.32) 19(100.00) 18(94.74) 5(26.32)
13~36 A4 17 13(76.47) 1(5.88) 0(0.00) 1(5.88)  0(0.00) 0(0.00) 3(17.65) 0(0.00) 16(94.12) 15(88.23) 3(17.65)
37~60 AL 24 19(79.17) 0(0.00)  1(4.17) 2(8.33)  0(0.00) 0(0.00) 6(25.00) 0(0.00) 22(91.67) 23(95.83)  1(4.17)

% — 0.06 — — — — — 0.44 11.77 — 0.93 4.21

P — >0.05  >0.054  >0.05% >0.05% <0.05% <0.05%  >0.05 >0.05  >0.05% >0.05 >0.05

AR Fisher's Bl &k

T4 AEAEREMAERRHERE [ ;BESE(%)]
AreH n ermB mefE mefA ermB + mefA ermB + mefE  ermB + mefA + mefE

0~12 1 HH 19 19(100.00) 15(78.94) 14(73.68) 14(73.68) 15(78.94) 9(47.37)

13 ~36 H4U 17 16(94.12) 11(64.71) 12(70.59) 12(70.59) 11(64.71) 9(52.94)

37 ~60 A 24 24(100.00) 10(41.67) 21(87.50) 21(87.50) 10(41.67) 10(41.67)
it 60 59(98.33) 36(60.00) 47(78.33) 47(78.33) 36(60.00) 28(46.67)
¥ — — 6.36 2.03 2.03 6.36 0.51
P — >0.05% <0.05 >0.05 >0.05 <0.05 >0.05
A7 Fisher's TV 23k
M 1 2 3 3 _LTJ__L/P:
2000 bp
L% PR, TR IE BT 29 B ™ BEE IR IR

500 bp

250 bp
100 bp

M:marker; 1:ermBHEE[R; 2:mefEHER 5 3:mefAJEH
El1 ermB. mefE-S5mefAJE [ H kA

HEAYR KRN, LR, Sp ZEN 25 RG
Wi TE R, O BRI E R O Bk
[AJ A ARHIFIE A0 B Y 60 Bk Sp gk R
LIF R 255K 95.00% , 5 KIM 2510 757 i i 25
3 AR SO TR0 4% A 9 4 T TR ) Sp MO 2T B i 2 R
(96.4% ) G5 R—5, BRerds Z R e EEm 2540, iy
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IR 24 8t R 1 A, A YRS U B 25 T 24 2%y
93.33% , & T T W% IR 86. 54% . FE LR
,— T ] REAN R 4 B R AR A AE 2 5%, 0 — 7 IHl
Al REAS R X B2y | 7 58 N ER35 vh H0 A= 25 09 A
Ko HT Sp XL R = BE T 24, 7RI PRYAYT v L sk
Sl AFoE b AR AR I B I 7 A R A s R A
T A8 e S 2 ) 5 2 TR MR, 3% I IRYR YT Sp B GLAH G
PRt T 2 2 RE

AWFFE R, AR A 5 0 B0 o 24 0 AN SR HE A
R ,0 ~ 12 H JLZ XS Sk f08E fi5 | Sk 760 i 45 | B 527G
AR =T 12 ~36 H M1 36 ~60 HAERH (P
<0.05) , Al RE 5 YL TG T B, TAREE 1K, F
ZHRBE 6 ~12 JILE, HU sl e O R R,
A R R G R B AR SEE R 5 BT
W 5 (AN R AT I e | AR IR R
KeJiti 9 55 ) F B 1B PR (WNIETE S5 ) |, S BOZ N
(Bl L, 2% TR R NI XHA 250w 2587
AT 2RI IS, 5 EAN USRI N, T AT
T IR AEEEAT FR , AN [R) 48 i 21 19 BUROR LA
BRI EEAR A — 2 W

Sp XF KA P i 2 14 i 24 2 i 2o 22 AN (] 1) T
ORI TE R, T 24 HL A 3 A R AT A A el AR
MESNIMERSG, BN, IZE-IYAMU %508 17 38 54 )3
T7E Sp M 25 kb e s 24 H , 5 B0k DNA Jo ¢
(AT 225 P A 2ok 32 B oy 4 A DR - 52 i, AN [) s DXz )
MIZLEEZR Sp AN 245 5k R 25 A e [w] | Z2 850 AT
MEZRLL ermB 4320 32, L H v B AU 4 1L DL
mefA R, ARAFFTITEE Y 60 £k Sp, K PCR 246
M ACER N BE ST 25 FE ) ermB .mefA Fll mefE , 45 R 3
M 2 55 4 3R DL ermB £ (98. 33% ), 5
WANG %5 $33H 19 100. 0% Kz 3 B] 34 261100 47 38 11
98. 1% — £, A FREAE IRER 87.5% 5
BAO ZHUE Y 70. 2% , 7] ermB L R R £ Hi
X Sp ML R B FE LA, 73 AMEAR A Hb IX A 7E
HEAR KM 27, mefA F mefE #57 K 5 5 K
78.33% Y 60. 00% , = T i A" 8 AY mefA
6. 1% F1 mefE 44.7% , 7] fig 5 A [F] b X PR Pk 22 S A7
Ko HrHh 28 FRIEES A I 2 it 25 35 K ermB | mefA Fl
mefE, (7 Lt 46. 67% , F B HLIX. Sp X K P P I 2
PrAERM MG ™, BN 25HLH & 4% 51 PR 20 %
# Sp YARK 2 ermB  mefA Fl mefE Tt 25 5L K | 7] fiE
A At Ay i 245 356 DR st 25 L), A R Tk — 20
T, ARWFGE A, A [R) A7 0 21 4 T 2 6 TR L A B
mefE 5 ermB + mefE 7EARFAFIR A 22 R A G 2F &
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X, HO~12 H#I 13 ~36 H 537 ~60 Hd &, 5
IR THE R FAE R AN 2558 0 ~ 12 H 45 T HoAth
2 I3, I, 0 ~ 12 H B LIAYTY Sp BRYLy s
S RPN BRG]

ZE I, 2FIET JLTE Sp X R IR A iR i 24 2% 5 i
2L RIS SR IAL T = 67, X A 2R i 24 R AR, X
TR JEE RS R e e B 28 R B R AR
M 25 56, R I PRAEIR YT Sp JERYLAH BRI , whZ51
T i 24 Wl

[ & % xXx w ]
[1] LZU A, SOLOMON F, NZENZE SA, et al. Pneumococcal
conjugate vaccines and hospitalization of children for pneumonia;

a time-series analysis, South Africa,2006-2014 [ J]. Bull World
Health Organ,2017,95(9) .618.

(2] WM, S, o, S8, M0 AL 97 A0 I e R g 1)
IR SRR R AT [J]. AR B e i 22 2% A, 2016, 26

(5):1025.

[3] DALY MM, DOKTOR S,FLAMM R, et al. Characterization and
prevalence of MefA, MefE, and the associated msr( D) gene in
streptococcus pneumoniae clinical isolates[ J]. J Clin Microbiol
2004 ,42(8) :3570.

[4] ZEIERK, X2, X B8, 55 /N LR il 5 55 BR 1A 1) 43 A0 4
SR EPESIAT ] T E B ,2016,18(3) :439.

(51 75i, 5 e, &, op [ L 3422 2% TR M 4% % ok 1 ek

P E R A A A AR AR [ ], AR B 22 24 R, 2016,96 (18) :
1465.

[6] KIM SH, SONG JH, CHUNG DR, et al. Changing trends in
antimicrobial resistance and  serotypes of  Streptococcus
pneumoniae isolates in Asian countries: an Asian Network for
Surveillance of Resistant Pathogens ( ANSORP) study [ J].
Antimicrob Agents Chemother,2012(56) :1418.

(7] FEdp, g i, 5. JLEE T W I8 il 58 4 2R 1A B (9 Y 24
PERSER T T]. shA B B 22 40, 2017,27(7)
1623.

[8] IZE-IYAMU IN, OGBOGU P. Nickel chromium brackets and its
effect on the oral micro-flora[ J]. Afr J] Med Med Sci,2011,40
(4):367.

[9] WANG JR,LI FQ,P RA, et al. Detection of serotype distribution
and drug resistance of Streptococcus pneumoniae isolated from
pediatric patients[ J]. Lab Med,2017,48(1) :39.

[10]  BEBIFR, WRSCHR AR #%, 5. SN M DX 19F T fili 4% 5% Bk 1 i 24
PEIIT K 2 7 50 oy RS I [ D] 0 AR ) 2 2Rk
2018,13(2) :135.

(117 SRMZE. JLZERRBENG 58 157 15058 RO J5E 1T 43 A B i 2451 43 Br
[J]. ZREZS 2019,23(7) :1477.

[12] BAO YM, WANG Q, YAO KH, et al. The changing phenotypes
and genotypes of invasive pneumococcal isolates from children in
Shenzhen during 2013-2017[ J]. Vaccine,2019,37(49) :7248.

(13]  WiEAE. JLRTRLN 5 BERR T 24 MO 25 3 o B[ T ]
X EE2E R ,2016,14 (24) (38,

(ALthit REZR)



