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HLEEH 2016 4F 1 F 28 2021 4F 12 11 264 tRIETEE MRSA Ftk, FIFHSLAIPE T 4089 1Ok MRSA, RH PCR 4%
mecA F[H, K112 & PCR ##4T MRSA 1Y) SCCmec 73845347 >R 1] WHONET 5.6 {434 A [6] SCCmec %151 MRSA T
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[ Abstract | Objective To investigate the staphylococcal chromosome cassette mec (SCCmec) typing and drug
susceptibility of methicillin-resistant Staphylococcus aureus (MRSA) clinically isolated in Hefei, so as to understand the
drug resistance phenotypic and genotypic characteristics of MRSA epidemic strains in this region. Methods Totally 264
non-replicated MRSA strains were randomly selected from 5 teaching hospitals from Jan. 2016 to Dec. 2021. MRSA
was screened by cefoxitin disk diffusion method, mecA gene was amplified by polymerase chain reaction (PCR), and
SCCmec typing of MRSA was performed by multiplex PCR. Software WHONET 5.6 was used to analyze the antimicrobial
susceptibility of MRSA strains of different SCCmec types. Results Among the 264 MRSA strains, 156 strains (59.1%) were
SCCmec type 1II, 92 strains (34.8%) were type 1Va, 4 strains (1.5%) were type I, and 12 strains (4.5%) were untyped. The
sensitivities of SCCmec type Il and type [Va MRSA to daptomycin, tigecycline, linezolid and vancomycin were all 100.0%.
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The resistance of SCCmec type Il MRSA to ciprofloxacin, levofloxacin, moxifloxacin and gentamicin was significantly higher than
that of SCCmec type IVa MRSA (all P<<0.05). There was no significant difference in the resistance of different types of MRSA strains
to erythromycin, clindamycin, tetracycline, sulfamethoxazole, or rifampicin (all 2>0.05). Conclusion The SCCmec typing of

MRSA strains in Hefei is dominated by types I and IV a. There is some variation in the resistance of MRSA to certain antimicrobial

drugs by genotype, and dynamic monitoring of the typing and drug susceptibility of this group of bacteria is of clinical interest.
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Tt ARG AR B £ /i 89 BK 7T ( methicillin-resistant
Staphylococcus aureus, MRSA ) B 158 1R
25T, Ch SRR B M . A ARk
e R 240 B X R A PG AR 24 i 32 B HIL TR 2 AR AR SR
Pk mecA FEH, 1% FE A T H#E4 mec 55 % 19 3 2
R & UL Ak (staphylococcal chromosome cassette
mec, SCCmec) ALICIF L, J& T3 MRSA FFELUR
TR E . TAHLIX MRSA IR 7 B Bkk
(1) SCCmec 7314, XJ TPl 42 il MRSA 1 #6 HUAL
ITHAHEEE L AR A 25 A IEHIX
5 RHHEEBEIG IR 53 251 MRSA TR T T 2541
JEYES TR SCCmec 431, BRI

1 #RFTTE

1.1 EakR 201641 A 1 HE 2021 4F
12 A 31 H LR GRS BT 202 B B e IR 4 2
) MRSA, FHLZEH 264 ¥k (IR K A F— B #H
AR ) , Hd 166 ok A/ TS — AR E
B, 42tk H LR =5 DU E BB, 40 Bk
K HALABBERNR =R — MR ERE, 10 #ok H L8
W 2 R IR R B, 6 Mok AR BUP R 2R
S — B E BB, BEALYSCEE R IG PR 23 25 AR B
B ) T AR P AR EUER 4 v (A 49 BR TR ( methicillin-
sensitive Staphylococcus aureus, MSSA ) 52 ¥k (4]
Bk AR —BEMESWEK) , b2 MkAS
METEH— AR ERE, 8 Mok A ZRIT B2 K5 —
MR EEBE, 6 Mok F 2B B2 — s B2 B,
4 Bk A ZBOh BE RS M B ERE, 2 ok A
TR R 55 DU B TR 5 e o 24 it 0 I s T A
g4 O R A BR T ATCC25923 Fll4s (0, 75 24 BRI
ATCC43300, 2RI — e BBk 5 7t
it

1.2 2ZRXAE5ME K mecd FE[H F1 SCCmec

SRIET R PCR 51927 SCHk [3-5 ] #4710, H
AT A TAR (L) Bedn A7 BRZA /1A 8. 2 000 bp
DNA 73 F = iE A Premix IS H =AY T742
(Ki#) ARAH.

T100™ Thermal Cycler PCR {¥ ( 3¢ [# Bio-Rad
N A ), BG-Power 600 ¥t I8 i BE ¢ AL vk AY (|
W UL & A W) B K A BR 2 \] ), Universal Hood
11 35 A W &8 1 145 1 (€[5 Bio-Rad 24 v )
VITEK-2 Compact 2 T8 %5 2 Fl1 245 5 KA (%
BIOMERIEUX A ] )
1.3 X% W RV S e~ GP Al
22 YRR 2GR GP67 20 BIEA T4 B 4 A2y
s . SR A S AAES 7 v D e 4 v 60,3 49 K
RGBT 245 4 ) U, R S0 T 4R ik
01 %5 MRSA FEE, FIBrbRifE 2% 2020 456 H
Il RN S5 55 % b ifEAL P23 ( Clinical and Laboratory
Standards Institute, CLSI) M100-S30 SC{FA5iE"™ .
1.4 mecA X F ¥ & 40 ) DNA 4 & PREULF
Wk gR 3k FAERK T 16~18 h (A HETK, TRA A
0.5 mL Tris-EDTA £ i 1) fsf it 250045 1, 100 C
W 10 min, 12 000X g B> 5 min, HETHHRAAR
FHo F53CiHk [3] 538, H PCR A MRSA B #kH
1) mecA FEH, 5IFFN 0L 1, JRNAKR 25 L.
Premix R 54 12.5 uL, Ff 1 uL, 1E. &Ia549)
£ 1 L, 1 ddH,0 #ME % 25 ul.
1.5 SCCmec 4% F|J{] £ & PCR X} )i i MRSA
E 1T SCCmec 73 #, VA& Z 50 uL: Premix
IRAY 25 uL, Bk 2 L, F. 51945 1 L,
BT ddH,O #b /2 % 50 pLo Wi 454 94 °C A8 ¢
5min; 94 ‘CAEME30s, 58 ‘CiBk 30s, 72 ‘CHEfH
1 min, 3£ 35 MEFF; 72 ‘CHRLEZEMH 10 min, PCR
P 1% SRR IS FEL UK IS 7 58 S MRE I LR ACT
% . SCCmec 53Tt B WIF 5 W3 1.
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&K1 SCCmec 53EIK mecA BEE S| ¥
EILVER ) 519¥5) (5'-3") H it H Br & /bp
SCCmec 1 1] : GCTTTAAAGAGTGTCGTTACAGG 613
JZ 1] : GTTCTCTCATAGTATGACGTCC
SCCmec Tl 1E18 : CGTTGAAGATGATGAAGCG 398
FZ 1] : CGAAATCAATGGTTAATGGACC
SCCmec M 1FEJi] : CGATATTGTGTACGATGCG 280
JZ 1] : CCTTAGTTGTCGTAACAGATCG
SCCmec Va 1F 1] : GCCTTATTCGAAGAAACCG 776
J2 1] : CTACTCTTCTGAAAAGCGTCG
SCCmec Vb 1E1] : TCTGGAATTACTTCAGCTGC 493
JZ 1] : AAACAATATTGCTCTCCCTC
SCCmec Ve iE [ : ACAATATTTGTATTATCGGAGAGC 200
JZ 11 : TTGGTATGAGGTATTGCTGG
SCCmec IVd 1E [ : CTCAAAATACGGACCCCAATACA 881
JZ 11 : TGCTCCAGTAATTGCTAAAG
SCCmec V 1E 11 : GAACATTGTTACTTAAATGAGCG 325
S 11 : TGAAAGTTGTACCCTTGACACC
mecA 1E17 : GTTGTAGTTGTCGGGTTTGGT 1018

S : GGTGGATAGCAGTACCTGAGC

SCCmec : #7415 mec e R FE A G BR oA G U (k.
1.6 %343 i WHONET 5.6 1725
UGS T THECFOR DU B A 1 B,
PIZHIA] LA o K. KSR /KUE (@) A 0.05,
2 &% B

2.1 2HEHHHRBABEHMLER 264 PRERE L1
PG T 05355 F mecAd LR PCR K J5 A TA 3 A MRSA
TR, K& PUER AL AU R R R k. MRSA

FTMSSA XL B 245 49 110 BE0ER A X6 Eb 235 5 UL 3 2,
MRSA FIMSSA XA FERE 2R . BINFR &= F Ak
e R T 85 3R BB R 34 100.0%; MRSA X 41
HE. wMEER. UHE, DD EAMERKERN
fif 25 % 7 F MSSA, ZRHAFIFFE L (PH<
0.05) ; MRSA F1 MSSA Xf IR AP R . Z8RIPA
A2 5 i i PP G A R R A T (A T 2 58 22 S e T2
X (P¥>0.05) .

3+ 2 MRSA #1 MSSA B 25 ¥R 25 R EURER

n (%)
- MRSA N=264 MSSA N=52 ) e .
kil CETE . T T s P
HER 264 (100.0) 0 46 (88.5) 6 (11.5)
I P A 264 (100.0) 0 0 52 (100.0)
RS 199 (75.4) 65 (24.6) 17 (32.7) 34 (65.4) 34.30 <0.001
TR 130 (49.2) 127 (48.1) 9(17.3) 41 (78.8) 14.50 <0.001
VYFRZE 100 (37.9) 164 (62.1) 7(13.5) 45 (86.5) 11.80 0.001
ZNPNR 74 (28.0) 178 (67.4) 9(17.3) 40 (76.9) 1.97 0.161
ik =¥ U 54 (20.5) 208 (78.8) 7(13.5) 45 (86.5) 1.63 0.200
TIPGUL R 50 (18.9) 206 (78) 6 (11.5) 29 (55.8) 11.20 0.001
IRKER 36 (13.6) 218 (82.6) 3(5.8) 49 (94.2) 6.23 0.013
02 5 Tk e F e 14 (5.3) 250 (94.7) 5(9.6) 47 (90.4) 1.43 0.232
It 9(3.4) 252 (95.5) 0 51(98.1) 1.09 0.295
LR E 0 264 (100.0) 0 52 (100.0)
E=YIIEDS S 0 264 (100.0) 0 52 (100.0)
T A e e 0 264 (100.0) 0 52 (100.0)
TIhER 0 264 (100.0) 0 52 (100.0)

* PRLELIT 2455 LU, MRS A« i Y 4R PU b <5 B (5 B 2 BRERT ; MSS A - AR DU AR 8 3 (AT 4 2R T

2.2 SCCmec o 7 4y M 45 ] g /R, SCCmec 11

RUA Va8 B 3 B AT AR, 40 B i 59.1%
(156/264 ) F134.8% (92/264) , MAIER S 1.5%
(4264) , RorBIGERE S 4.5% (12/264) .

2.3 RESCCmec /R HARMGHHLER  SCCmec 117

FlIVa 7 MRSA B #k 25 25 48 L35 3, SCCmec 1l
IR Va BB HEXTISFERE 2R . BN R . FlZsmb i
FUT T8 R I HUBEI R 100.0%; T BT IR T
B ERR BEPG VD BRI PR 3 1T 25 5843
S A 28.2% (44/156) . 21.8% (34/156) . 21.2%
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(33/156) F1 12.8% (20/156) , & F Va1
17.4% (16/92) . 9.8% (9/92) . 7.6% (7/92) Hi
8.7% (8/92), ZRAGIT#E X (P¥<0.05).,

SCCmec MBI FIVa BIXF LI FF & . e E = . UK
K Bt AL R AR - 25 %R 22 R e s 1
FEY (PY>0.05) . W3,

F3 SCCmec TEMVa B MRSA EHZHIX LR

n (%)
- SCCmec I N=156 SCCmec IVa N=92 > ria .
ke WZmtk  WORmEE WhEk R s P

HER 156 (100.0) 0 92 (100.0) 0
I P A 156 (100.0) 0 92 (100.0) 0
FARES S 115 (73.7) 39 (25.0) 61 (66.3) 31(33.7) 2.16 0.142
TOMREER 68 (43.6) 80 (51.3) 44 (47.8) 44 (47.8) 0.36 0.546
MU ZE 59 (37.8) 96 (61.5) 25(27.2) 67 (72.8) 2.86 0.091
AN 44 (28.2) 106 (67.9) 16 (17.4) 69 (75.0) 4.84 0.028
IS A 34 (21.8) 120 (76.9) 9(9.8) 83 (90.2) 6.03 0.014
BIPEVD A 33(21.2) 116 (74.4) 7(7.6) 84 (91.3) 9.18 0.002
IRK#R 20 (12.8) 126 (80.8) 8 (8.7) 83 (90.2) 8.74 0.003
5277 e PR 5(3.2) 150 (96.2) 9(9.8) 83 (90.2) 0.39 0.532
FHEF- 4(2.6) 150 (96.2) 4(4.3) 85 (92.4) 0.66 0.415
IMERE R 0 156 (100.0) 0 92 (100.0)
BImAE 0 156 (100.0) 0 92 (100.0)
il e 0 156 (100.0) 0 92 (100.0)
TR 0 156 (100.0) 0 92 (100.0)

* LTI 255 LU, SCCmec : 4577 mec H DA% 143 2 SR A1 G UL €04 MR S AL« Tk HHY 4 PG bR <5 28 €00 AR 40 R R

2.4 RF) SCCmec 2 RN AR89 R R4 A 4542 PAI%
GARAZERIE, SCCmec [T 5 MRSA FkKIHHES
I3 1Y 23 2R 57.1% (89/156) | 434 28.2%
(44/156 ) Ffkif 14.7% (23/156) , Va BIHEA T 3
B R 67.4% (62/92) | 434 30.4% (28/92)
FIML W 6.5% (6/92) o &K B2 H, SCCmec Il
RUFN Va BU3% 4G B 2 bR AS 5 HE 24 10 3 AR U B B
34.7% (86/248 ) . MZNF} 33.1% (82/248 ) Ffili
GhEE32.3% (80/248) .

3 it i

DR F1%)— I3 i 24 TR7 SR % I B T 118 e A 4 B,
TEIRYL T BT R HE 44, MRSA I EUiseT- %
B 2 7 B4R 2019 4F CHINET #F [ 41 4 it
25 W00 DX S Al 8 R, A € 4 3K TR TE BT 0 S
R A B RAL Y 9.34%, (HHUR 2% [C MR 4
BREE — IO AT, 7E L G BH PR TR b i 2 B RN
32.2% % DL, X T 4 00 A ER O R
MRSA AL TG . 167 AR — T 55

MRSA Tiif 24 J2& FH T mecA 5 K 4t 15 5 R 45
H A 2a X B- PR 25 0 3R A AR, (8
PRI ZEHR LAY TCEAEH T MRSA. ABFHY
WEERY 264 R MRSA GBI a5 R WoR, B B-
MBI 295, MRSA MLIH % . Wi %

VURR 2 TR 25 850 591 R 75.4% . 49.2%. 37.9%, *f
WHNV A, ZEHEVDE, WA, KRKER.
A2 75 ik Jrig FH IS AR 1 4 S R i 245 %0501k 28.0%
20.5%. 18.9%. 13.6%. 5.3% #1 3.4%, ¥4t F 4%
A, T SCHRRE MRSA XU . KRR
J5 . MERHTRZE A 255 7E 90% LA I, JUH R MR
Ky Y . ARBTIELEF P 9 MRSA TR 25 3 Kk
T SCHRRGE, DI TRIHIX 4B ) MRSA i 25 %
FETEZESE, 43 M7 IR R o] R S b DX ] BT v 24 9 il A
], 30 DX ] AT 25 15 A7 — 5 25 57 . MRSA XJik
FedmR . BINAE . RIS, & R U
¥4 100.0%, AULTTZY, (HA % D1 .

2 B0 4 B 00 ) 25 K TR G FR 48 P AT 24 1) mec
SR F Rl RS shist L oo SCCmec L, HAT LI R4
e — AT LLE 3R mec F RTE AN [F] B AR 22 [R] 2647
R IR LIS 2 25 LN 2 4w (A 4
BREA B HE N & |, i MRSA T bk 5 £ E i 25,
I, SCCmec 43 5f2F % VIMHE, HARZ L
FR AT 7] — 75 591 ) MRS A B W 117 24 2 18 75 A [i)
DX 22 ) 22 A A O sk e R X A X e A S
YRR BE YL () — AL bR . SCHRTS H BR e 3Rk
91 MRSA H H#E47 SCCmec 1 . MafMA!, #IX
AT MRSA B HEAT 1Y 2 SCCmec IV 5% V I JE
P2 A BIE 5 U SE B A IE Ml X 264 Bk MRSA 1
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SCCmec 53 #3235 FEAN ] A H-Ath XA 7Y 53 B 58
oI R

FHHI G SCCmec 1 F11Va B4 245 545 By 45 5
WoR, IMFEER . BINHE . FISRMp T &R
TEAN A b Y BURR 4 R 100.0%, SCCmec 11 F
Va BUXI AR . whER ., WHE, &Ik
I s R T (A T 24 8 25 R Ge i 22 L (P>
0.05) , {EXF Wi E A RNV 2 L A2 SR TP
B BEPE VD LA O 2 i PR R R T 24
RXERAGIFEL (PH#<0.05) . X T MRSA
1A [/l SCCmec 43 RY, A5 1) 235 S 1 HAth b [X
ol B 25 1R E], 5 A IR HL X 2007 4F 47 38 1)
ZESRIHUIRIR], SCHRRIE 23 85 9 MRSA B R A (7]
SCCmec 5y B [0] 2 #4522 R RG22 X, 1
A5 R SCCmec T %I MRSA T Bk X5 35 75 ¥0 AL
LD R SPGB PK B R T 25 R T
SCCmec IVa B KK, A]fEsE SCCmec 11 FIYE MRSA
stk R 2, IR 2Bl RiR
JYE SRRt 2, Fsir s 25 ) s Sap 2
YA 25 5175 i 2

Bifi 5 BsF 8] () RS, 5 AE L IX MRSA Y SCCmec
RE KA B AWFSE T, AR MRSA
1 SCCmec 43S FZLL N AVFNIV a Bk 3, MREAESC
HikH2 38 MRSA 1) SCCmec 431, T AV 2804 19

IR, A5 MRSA XTLIR 2R
TMEER . PUME. AARDE . RRERAFIE
- [T 25 R IAE TSR IGE T, RN T RE SRR
BIRPIE AW INA T EH R BN E, ThER
AR i & B, JEA R 2
R, (iAo SET R 25 I UM s S — R
Al RE S E R EPT R 25 A K

SO EIRE RN T8 B L4,
gAMYL, UG e A R 25 [
UMk R . WA ST IR AR B E M, 154G
HEZ S — RS R, 2k ARG VIO MR,

ZE LR, N [R) M X 2 ] — M XA [ st 40
MRSA 1] SCCmec 43 BN ER A FAE 2 57,
IHENZS W MRSA 1) SCCmec 43 TR ZGR45 Xt T
fiff . WEAASIXISTRRR I I PR RHIEAT — B MG AR

(& % k]
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