Fazst A AL R B2 2 B A 4 Vol. 43 No. 4
20214 8 A Journal of Youjiang Medical University for Nationalities Aug. 2021

¢ BB PRI M2 B AL 4. 95 B e A8 LI AR A0 bR B B €6 0 0 BR 0 B R A 4 T
' TAT I 2 R AE B 2 W AU R L. A7 VL RO I 2 B 2 42, 2021, 43 (4) 1 497-502.

SIS S S ST ST S il il Sl e e e =i S S S S S A S e S A S S S e S = e e S S e 2

1@

(&% 506 RiRiE]

> e

WHERBIMAEARESHBTERES S
WH D FRITREFIER G YR

BRer=s' ,HE, TR, TE L ER FTEE
Q. JTEEAFRINTIILEERARA, K EI 518026;
2. FEZRINTIILEERBREZRSANE) K K 5180263
3. “BREANFEAR LB EMALEERLBAERAERE .S A/F 230032;
4, FRAEFRINTILEERE A, K K 5180263
5. TRARINTILEERK A, A& K 518026)

# E:BH FRREINKRXEREIIMFAEALECHTRETMRSA S BEHRN L2 T LERNERBABRKERE
T FER, AR AEAGRERE. Ak FATELERARBLECH T RW 327 %, 4 X %, MRSA 95
# s FR 2 F £ 4 7 AT 95 Ak MRSA #1477 SCCmec 4 & L % £ & F 7] 2 (MLST) #1 spa 4 B, F| A 2 % 2 47 2
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Abstract: Objective To explore the molecular types and the resistance of MRSA (methicillin-resistant
Staphylococcus aureus) to non-f-lactam antibiotics. These MRSAs were isolated from hospitalized children in
Meth-

ods 327 SA (Staphylococcus aureus)isolates were collected after being cultured by routine method. Among

Shenzhen area. And this study aims to provide a basis for rational use of antibiotics in clinical practice.

them, 95 isolates were identified as MRSA. By molecular biological methods, these MRSAs were treated with
staphyloccoccal cassette chromosome mec (SCCmec) typing, multi-locus sequence analysis (MLST) and staph-
ylococcus protein A (spa) typing. And their tolerance to non-f lactam antibiotics was analyzed by the instru-
mental method. Results
of SCCmec [, 4 strains of SCCmec I , 17 strains of SCCmec [l , 65 strains of SCCmec [Va, 2 strains of SCC-
mec Vb, 4 strains of SCCmec IVd and 2 strains of SCCmec V. The results of MLST showed that there were
10 ST types, among which 46 strains were ST59, accounting for 48. 42%. Among the other 49 strains of MR-
SA, there were 13 strains of ST45(13. 68%), 12 strains of ST1 and 12 strains of ST338 (each accouting for
12.63%) ., 3 strains of ST72 and 3 strains of ST398( each 3.16%), 2 strains of ST88 (2. 11%), 1 strain of
ST25, 1 strain of ST47 and 1 strain of ST630 (each 1.05%). And there was one strain that could not be typed.
The results of e BURSTV3 analysis showed that 10 ST types belonged to six clonal complexes, among which
CC59 accounted for 61.05% (58/95), CC5 accounted for 16.84% (16/95), and CC45 accounted for 14. 74%
(14/95). Among 21 spa types, there were 51 strains of t437 (53. 68%) which were the main spa type, fol-

There were 7 kinds of SCCmec genotypes in 95 strains of MRSA, including 1strain

lowed by 9 strains of t114 and 8 strains of t116, accounting for 9. 47 % and 8. 42% respectively. There were 33
strains of ST59-SCCmec 1V a-t437, accounting for 34. 74 % , which was the most prevalent clone, followed by 7
strains of ST45-SCCMmec IV a-t116, accounting for about 7. 36%. No strains were found to be resistant to
ciprofloxacin, gentamicin, levofloxacin, linezolid, moxifloxacin, furantoin, quinuptin, tegacycline and vanco-
mycin. They have different degrees of resistance to clindamycin (82.10%), erythromycin (82.10%), rifampi-
cin (15.78%), tetracycline (41.05%) and compound sulfamethoxazole (3.15%), respectively.
The dominant strain of MRSA infection in children of Shenzhen area is ST59-SCCmec [Va-t437. MRSA strains

have high multiple drug resistance to f-lactams, lincomycin, macrolides and tetracycline. No strains are found

Conclusion

resistant to vancomycin and linezolid.
Key words: methicillin-resistant Staphylococcus aureus; staphyloccoccal cassette chromosome mec typ-

ing; multilocus sequence analysis; staphy-lococcus protein A typing; antibiotic susceptibility
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DL R SA TE R 5 5 Rl 2y . Bl il 7 & -
AVEM T . Jevons F 1960 4F 10 H X 4 &5 2 it F 45
PH k4 75 4 %5 25 BR I (methicillin-resistant staphylo-
coccus aureus, MRSA) FE#k, MRSA 7] Ll 5] # £ Fl sk
YU PP B4 B R A2 SR (TR ILE IR BBV 48
SR RO N R RN B R AR LR G AE S . MRSA 19 i
PG 16 © 28 N A2 BROC TR 1 48 0 4 )02 2002 4F 38
EHRE T HEHZEMN SA (vancomycin-resistant
Staphylococcus aureus, VRSA) Z 5. £ JL+4E
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R GP-67 2y ik [ AR YA LR AN WD SR E i
PR MRS B BR T ATCC 700327 F1 24 i 5 45 14 bk 4
WO A RE ATCC 29213, 2Bk ATCC 29212
B P AR A o SR At . 40 B L 41 DNA il 42 3057
£ .PCR iR % & DNA Marker g 54 T. 49 T &
(i) AR AL AR HE W A P84 GENE 28 A,
PCR ¢ 3519y b A& T4 4 T FE (L) A FRA 74 .
Vi BE 6 B L [ B 38 {7 ) MIONETRA 723 & 7 i »
FL K ASC R H kR R 55 [ BIO-RAD 23w 7= & o 58 K Al
BFR G RILIRE FEIR P R A BRS |77 i,

1.3 ik

1.3.1 4 DNA $25C B 1 ml T8, 40 5 2 A
2 DNA il #2070 &, 4% R0 B 45 $2 BURE & DNA, F-
20°CIRAEVE M T A PCR Bt s H .

1.3.2 mecA BERPH PG4, L 5'-AGAG-
TAGCACTCGAATTAGGCAGT-3"; F iif 5'-AGT-
TCTGCAGTACCGGATTTGC-3"; 7= ¥ K /. 404
bp, KM RZR  AFEIEF A DNA B4R 2. 0 pl, F R
51945 1. 0 pul, PCR Premix Taq 25 pl. SRR A 50
ple P84 0F.94°C WiZEME 5 min, 35 94°C 21 40
s,58°CiE k 40 s,72°C #EM 60 s, 3L 35 NEH, )5
72°C #Ef# 10 min,

1.3.3 SCCmec 438 SCCmec 43 B P 4 (19 51 #) F
R4 2 B SCHRY PCR B R WAR TN 25 pl, R
WS 94°C FASPE 5 min; 94°C A8 45 5,65°C 3Bk
45 s,72°C ZEH 90 s, I 10 NEIF; 7 94°C AL HE 45 s,
55°CIH k45 s,72°C ZEAH 90 s, 3t 25 MER ;BT 72°C
FEH 10 min, WL 1,

&1 SCCmec S ES|HFFI

S A T HG=>3"D RN
SCCmec [ F GCTTTAAAGAGTGTCGTTACAGG 613bp
R GTTCTCTCATAGTATGACGTCC
SCCmecll F CGTTGAAGATGATGAAGCG 398bp
R CGAAATCAATGGTTAATGGACC
SCCmeclll F CGATATTGTGTACGATGCG 280bp
R CCTTAGTTGTCGTAACAGATCG
SCCmeclVa F GCCTTATTCGAAGAAACCG 776bp
R CTACTCTTCTGAAAAGCGTCG
SCCmeclV'b F TCTGGAATTACTTCAGCTGC 493bp
R AAACAATATTGCTCTCCCTC
SCCmeclV ¢ F ACAATATTTGTATTATCGGAGAGC 200bp
R TTGGTATGAGGTATTGCTGG
SCCmeclVd F CTCAAAATACGGACCCCAATACA 881bp
R TGCTCCAGTAATTGCTAAAG
SCCmec V F GAACATTGTTACTTAATGAGCG 325bp
R TGAAAGTTGTACCCTTGACACC

1.3.4 MLST 4p8)  ffi ] PCR #7448 G5 A
arcC.aroE,glpF.gmk, pta. tpi fl yqil, 51#)¥&it (0

R OSMSHICES . P &M 04 CHAEPE 5 min,
IRJIG 94°CAEE 50 s, 3B KB 50°CIF[E] 30 s, 72°C S
50 s, 3k 30 ANMEH L )7 72°CHEAH 10 min, P74
Yk 2B TAY) TR RO A BRA BT . )7 25
SAE MLST %0 4E W i Chttp://saureus. mlst. net) |
L Xk 45 57 35 PRI 1) 7 %71 25 B (sequencetype, ST) M T 2]
SEMIDL AR ) ST 268, 1 il e BURSTvVS 4 2 A7
PR SR 2 G R AT

x2 BURARFISESIMFT

FE IR 2 Bk S RH (>3 FE K (bp)
areC F  TTGATTCACCAGCGCGTATTGTC 456
R AGGTATCTGCTTCAATCAGCG
aroE F  ATCGGAAATCCTATTTCACATTC 456
R GGTGTTGTATTAATAACGATATC
glpF F  CTAGGAACTGCAATCTTAATCC 465
R TGGTAAAATCGCATGTCCAATTC
gmk F  ATCGTTTTATCGGGACCATC 429
R TCATTAACTACAACGTAATCGTA
pta F  GTTAAAATCGTATTACCTGAAGG 474
R GACCCTTTTGTTGAAAAGCTTAA
tpi F  TCGTTCATTCTGAACGTCGTGAA 102
R TTTGCACCTTCTAACAATTGTAC
yqil F CAGCATACAGGACACCTATTGGC 516
R CGTTGAGGAATCGATACTGGAAC
1.3.5 spa2rfl  FIFHFRAER) spa [R50 B 7 vk,

SRS Bk — x5l W, BlESI W 5-TAAA-
GACGATCCTTCGGTGAGC-3"; F i 51 ¥ 5'-CAG-
CAGTAGTGCCGTTTGCTT-3', PCR & 2 W 1k &
9 50 pl:f14f Taq PCR Master MIX 25 ul \DNA 54
1 pl 10 pM 31814% 2 pl.ddH,O 20 pl; PCR ¥ 3% 4
. 94°C FAEPE 5 min; 94°C A8 45 s,53°CiE K 60 s,
72°CHEAH 90 s, 3 30 NMFEH ;72 CHEAH 10 min,
1.3.6  Z5WMURMEII BT REASEE R o3 B R IR AR R
(4 TR A G 38 45V ML AR ) A9 s o R #25 . VITEK 2
COMPACT 4 H 3l 4 18 35 52 % e U R B E 1 GP
Y E R L GP-67 24 8R4 U0 B 5 E AT B R 45 e K 2 B
R 2R 0 55 555 B CLST ARl

2 H#R

2.1 MRSA BHEEM BN 2405 % e A0 BE Y 95
B MRSA Ftk, 4 PCR K2l mecA FEH BN, 95 Bk
AT B B K /N 404bp 19 PCR 7 34 7 9y, i
mecA FER 2 HME, PCR Y HLER, LA 1,

2.2 SCCmec 7P RIZEHR PCR P 451 (WK 2) &
7595 Bk MRSA 347 5 Ff SCCmec %E K A 3 FilE
AL H  SCCmec | A 1 #%, SCCmec I #! 4 #, SCC-
meclll & 17 £, SCCmeclVa & 65 £, SCCmec Vb &l 2
R, SCCmeclVd A 4 £ ,SCCmecV I 2 ¥,
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v :M: DNA Marker;1~14 k¥ (2 LA H EHE &,
H1 mecA#EE PCRY #&RH

7E :M:DNA Marker;1~7 4 %] & :SCCmec [ .SCCmecll .
SCCmeclll .SCCmeclVa.SCCmeclV b,
SCCmeclVd #1 SCCmecV
B2 SCCmec 4% PCR ¥ # 4R

2.3 MLST 7381 7 X8 K I AP 45 R BIR, 95
Pk MRSA H 10 Flt ST BRI Bk, Horp 46 Bk ST59 AL,
i 48.42% 5 7 Ah 49 Bk MRSA 43 Wil & ST45 8 13 k.,
A 13. 68%; ST1 Bl ST338 B £ 12 ¥k, 4r 41 5
12.63% ;ST72 BIFI ST398 14 3 bk, 20511k 3. 16 % ;
ST8S8 H 2 ¥k, i 2. 11% ;ST25 M, ST47 KAl ST630
IR 1 k. A 1L 05%; b A 1 Bk OR fiE 4 L,
eBURSTvV3 # A4 /0Hr £ W, 10 F ST AU JE T 6 4> 50
BE(CC59, CC5, CC45, CC398,CC88 Fl CC25), Hrh
CC59(ST59,ST338) (5 61. 05% (58/95), CC5(ST1,
ST72.ST630) (& 16. 84% (16/95), CC45 (ST45,
ST47) /5 14.74%(14/95) ,

2.4 spa 4l 95 fk MRSA %5 1 19 F spa 2K
RS 4 MRAFRAIN Hoh 1437 AU 51 Bk L c114 29 9 fk
t116 B 8 Bk, 205 53.68%.9. 47% F1 8. 42% , & &
B spa B HAM A B 28, 42% 1441 B 3 Bk L1034,
t664.t5935 4% 2 Fk, t4549, t1784, 11764, t189, t011,
t3736,t5132, 1127, 1324, t3527, t078, 6378, 1693
1026 4% 1 #k. Zi4 SCCmec 43 %1 . MLST 43 8 Fl spa
Iy R =2y RIGE B, Hop ST59-SCCmec IV a-t437 3t
A 33 MR 2 34, 74 %, s de E B TAT v R LR 2
ST45—SCCmec NVa-t116 4 7 #k . 215 7.37%.,
2.5 PEUBGRIR AR A 14 AR B IR BT
W) T 95 BRAS[F] 70 7R ik MRSA 1Y 1 24175 1
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PR WO A AR AR R B R KRR A
B2 R I P U N R N U 7 P IS VS I
BANER R AT W 85 R AU W TE AR &K (82, 10%) . 4T
T E(82.10%) HI A& - (15. 78 %) . U IR (41. 05%)
IV 7 Btk iz PR (3. 15 %0) BT B 25 490 o0 A AN TR) A
BER 2, Z E 2 0% W& 3, b pu R 3w e pE
MRSA (T 2545 B 5 : ST59 X va Ak 85 25 L 20 %5 Z Ml Y
PRE T 245 5643 51y 89. 13%.89. 13% F1 60. 87 % ;
ST338 X vi bR BE 2 L1 % 3 M DU B8 3K 19 it 24 353 51l o0
91.67%.91. 67% Fl 41. 67% ; ST1 X sa bk £ . 4155
R PR ER BT 25 2 5390 R 75% .75 % Fi 33. 33%0;
STA5 Xf s bk 85 &K | 2185 R OHUF] AR 7 1 Tiif 25 2 4303 o8
53.85%.53.85% 1 100 % ,

R 3 FESDFHEM MRSA EHEX 14 FdE g WBEERR S

MEGYHNTHAER
cC MLST (¥ 0 Z H i 25 1% RO
CC59 ST59(46) CLI/ERY(17) .CLI/ERY/TET(24)
ST338(12) CLI/ERY(6).CLI/ERY/TET(5)
CCs ST1(12) CLI/ERY(7) .CLI/ERY/TET(3)
ST72(3) CLI/ERY(3)
ST630(1) CLI/ERY(D)
CC45 ST45(13) CLI/ERY/RIF(7)
ST47(1) CLI/ERY/RIF(1)
CC398 ST398(3)  CLI/ERY(2).CLI/ERY/TET/SXT(D)
CC88 ST88(2) SXT(1)
CC25 ST25(1) CLI/ERY/TET/RIEF/SXT(1)
Eil KAL) CLI/ERY(1)

7 :CLICE 4k % %) .ERY(Z % %) . TET(W 3 %) .RIF(F| 4
T SXT (& 77 i B o),

3 Wik

BT J1%, JL 2 52 MRSA 9 32 %2 5 IR Bt
1717 L7 S G 28 YR R YA 7 45 07 1 5 BN R 3R 22
o 3O N[ b XA [F] B T7 MLAS T AR AR 28 8 iR
95 191 LA Bz FH 25 2T A T] . MIRSA 4 6 25 11 25 ) 450 &
PEARA AR K22 30 PR IL W I R 53 A b XL 2 Jek
e MRSA 1953 T AT F R AE DL R 245 Wy it 24 175 00 %
8 LBk I R A B2 25 il € MRSA i A7 1Y By £ 15
Jit ik 2 5 A % T 24 A 1) 7 A A A H R A I R R L

MRSA FE &l o SR RIS RE M HE R
A% M 2a(PBP2a) ) mecA FE [F 28 B4} FH 48 74 K fiif
25, mecA FEFAFFE T 4 05 (0 4 BRI Y (0 R & (SC-
Cmec) Iy EEH mec FEFAY cor R E E KA.
AR mec BRYNF-AEBIH cor BIGI LA K T XAy 25 4 2% 57
PR I~ XT3 11 Fp2eml, AJEHE MRSA i Ui
SCCmec ERIAH [ ~VHE S P FEIEFRMMNa, Vb
FIV e 3 FlIE A, MR 4 ok U8 . MRSA 43K B2 g 3k 45 11
MRSA(HA-MRSA) fl #+ X £ 15 % (CA-MRSA) .
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HAE AR EOR PE AT RR AR B 250 T 25 S e L I
1y X 4335 T A 288 R GT I PRI 7 RV s TS AT T 2246
B X, —BX HA-MRSA fil CA-MRSA ) [X 4y £ 2
R SEE CDC AR, SR AL I R S5 b AR 2 14
Bk £ DR 7 9 R 4 1 M LUK 3l X — B o (X 4% . ol g
X MRSA # 17 SCCmec 73 %1 % B, 4 BRYEH N HA-
MRSA Ftk 5K SCCmec [ L I1 . [T AL, ifif CA-MR-
SA EE N SCCmec IV, V AN 53k Ffr e 2 A SCC-
mec B JIERAE M I K HA-MRSA Fil CA-MRSA 4 [X.
RRAE T A FOKCEIEYE A E . K A2
FHHAR T HA-MRSA #il CA-MRSA 1 X 43 % H s
BRI SCCmec 43 FIAHZE & B9 k. ARWFFRAY 95
P MRSA # HA-MRSA #il CA-MRSA % 5l 2 5
23.15% M 76. 84% s Hif SCCmec IV a # 65 #. 15
68.42% , & FE K SCCmec F KA,

Z AN S 5 4y B (multilocus sequence typing,
MLST) &% 1998 4 Maiden 8¢ 1 K i [ T i i 4 43 35
BB — P FRR T S B B o B . 5
Foth 7 A0 b B o R BOdE T L A L AR
TS [R] 52 50 M LA A AT A BRI LAY 43 AT
SRR MEAL B DL F ., MLST g r dr e 2 i 7 4
ERFET A ¥ 4 Bk 4 20 o+ LA AS 8] 1Y o B
R (Clone Cluster,CC) . B4~ CC #RA HANAF 9 AT
DX 35, R AT b 43 A R PR TR] SR 2 G R . AR R
BRI X L#E MRSA 7B 8A 10 ff ST &, 5
AL S AE 6 K S ERE(CC59,CC5,CC5,CC398,CC88
1 CC25) ., Ho ST59,ST45.ST1 A1 ST338 3t 83
Bk, i 87.36% .43 5@ F CC59(ST59 Ml ST338) ,CC5
(ST F1 CCAS(STA5)3 AN FEE e fit. ST59 HIILAG
46 Bk, 5 48, 4200, R OLEIT AL, b 2 TR E CA-
MRSA iz WL ) JE ORI fF gy 2 B0, ST59 d5 HiAl
ST AV S5 BURPE TR BOX —FepE e R E L E
JZ AT . A v 8 % BR A 8 H A (Staphylococcus
aureus Protein A,spa) 3k 43 ik J& 3 T A~
DA B8 F Iy vk L i b F MLST 43 B J5 i 7
ANBE PR R i DUEAT PR BT o A PR A A A R
BOE A B AT 0T LR A B MLST 4y BUIRAR 2, (8 F
AN TR S 56 % 18] A HE A spa A3 L OF B HTE &8k ) 32
NHFFZEEmE. AFFRE 95 #k MRSA I K5 25
BRA 19 Fh spa Y, Hovb 1437 B 51 kk. 5 53.68%, 42
T BN spa LA, 5 [E 2 A g 2 S0
SR GE TN b 5 A H XL #E MRSA B 1 I IR
B REAY F 2 ST59-SCCmec IV -1437 A —F, H
JE L BIAR AR . Wang Xing 551 001 T 27 1 3
SR A X AR A MRSA I R 43 25 0k 45 8 7R . ST59-
IV/V-1189 jZ ik F E M FilE

2012 4F, X 508 % Hi B T 2005 ~2009 4
7 AT L EE MRSA B 3 8 Bk 19 AT 5 Sl ST59-
MRSA-1V a(t437) #l ST59-MRSA-I (t037) , A] fE 4>
wlJE T 4t X 4K 45 . MRSA 5 B B2 4K 7% ¥ MRSA,
Kang S 70 238 wf [ L 3 8 i 2 A B9 MRSA Flilf
PR3 B bk 7 [ 4R & ST72-SCCmec- 1V , 3% 2 75
FE AT CA-MRSA WATHEY . HAl, 4 it 5
CA-MRSA 431 8 50 # 5 20 Fh, Hodr ST59-1V Al
ST59-V A2 v [8 CELIE & ¥ 1 X Fi Al LA S
FIAT WIS A1 R 502

MRSA {1 2 1% & 8k B ™ &, A W58 8 95 Bk
MRSA 1l R 53 2§ bk % B P BERE ST B 259 100 26 Tif
2, R EZEM 241 80 Bk, mrik 84. 21 % ; Hrp X} 8
PN T JHe S B TR 24 0 bR T B 2R SRR A N Tl 2 () i i
Zyib 83,15 %, [Al Bf XF B PA Bk e 28 VAR AT FE R 2K LK
INNEE RO IR R 2 Z H M 250 R 32, 02%,3X 4
AL TAR Z LBHE P A 3, By 578 bk 2R
MR L1 R AT 5 0 0 A ST R A T i frle FE T e S5 e R
2549 53 A N [ R B Y T 24, HLOARS ] 43 25 0 X 4 A
2450 4 T 52 1 B0 A ) o R R B 7 T 55 2 ) 4% W g 45
1t 24 DA

H A, JLRHIG IR 2025 2 19 2 FE i 25 38 MRSA 4K
SR FE L ST s 45 i PRI 7 A R 1 ™ DRI G SR
AN ATfe g R B R s KR R, LiehiA
2l A X AN A A S AR
A 1l DRI PR 23 B A 1 24195 00 B BT T 2R 3R, ki
245 T Bk LG 9 1 20 L B R ] Y SE KR S B, A
I I XA ) X MRSA 3 TR AE #4022 53 #r
e PR 43 85 ok 149 47 T 24 it A2 195 100 % i s PR T 24+ 43
DAL,

S E Mk
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