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Abstract:Objective To investigate the drug resistance situation and Staphylococcal cassette chromosome
mec(SCCmec) genotypes of methicillin resistant Staphylococcus aureus(MRSA) strains isolated from Shang-
hai Putuo District People’s Hospital in order to provide a theoretical basis for predicting the trend of drug re-
sistant bacterial strains and clinical treatment and prevention of MRSA. Methods Three hundreds and eighty
clinically isolated MRSA strains in this hospital were collected from January 2012 to December 2016. The in
vitro drug susceptibility test was performed by adopting the broth microdilution method. The SCCmec geno-
types were examined by adopting the multiplex polymerase chain reaction. Results All strains were sensitive
to linezolid and vancomyecin,the sensitivity rate was 100. 0% ; the resistance rates to rifampicin and cotrimox-
azole were lower,which were 5. 0% and 7. 6% respectively;but the strains were highly resistant to erythromy-
cin,levofloxacin and tetracycline, with the resistance rate of 100. 0% ,94. 2% ,93. 4% and 90. 0%5. The resist-
ance rate to penicillin was 100. 0%. Among 380 strains of MRSA, there were 281 strains(73. 9%) of SCCmec
Il .59 strains (15.5%) of SCCmecland 5 strains (1.3%) of SCCmec]V a,other 35 strains(9. 2%) of MRSA
could not be classified. Conclusion MRSA strains isolated in the Shanghai Putuo District People's Hospital
are mainly the type SCCmec ]| , which has the multi-drug resistant characteristics,and the drug resistance spec-
trum of different SCCmec genotypes is different.
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JRE . BEILZ 2. 5 % K IAT IR T R YE F5 BE
R R A MRSA SR €8 R B 4 BRA 4 T AR %
S fhy 7 ) A R AR U PR SRR A 4 6 A BR
(MSSA) il it K B k3 T B shsfe oS8T
MRSA {1 3 2% 7T 1 A7 75 T 5 45 2R A & X e (K
SCCmec ™, HEHF Z it 25 3L [ SCCmec % F% 1 1
WAL B 58 4, T 24 3k R 76 A [R) 17 J () A A% 38, A
1M 75 MRSA I PRIE 97 550 R xE . AR 0F 98 X 2012-
2016 4F b I 17 3% g XN B S B I PR 40 55 1 MIRSA it
A7 25 P43 A Al SCCmec 43 1, Sy T 00 15 24 1 bk 19 %
JoE B, T Bl AR R AT B LR AR K

1 MRl5FZ*

L1 bR s BT R XN R R BE 2012 4F 1
H % 2016 4F 12 A 1112 K AE B 38 40 25 19 380 Bk MR-
SA FRAS, I BR T A WAk 7] — B E LI 1 k5
B, ATCC25923 1k g R bn 4 .

1.2 U5 VITEK-32 & [ sh i E Y% e &
25 W U 58 7 T & 48 (1 [ Bio-Mérieux 24 F)) \U-
niversal 16R & 2% ¥ & .0 HL (78 [E HETTICH A
A VA5 R M (PCR) ™ # { (3£ [ Bio Red 2%
D BRI R G (R KRB R A R A D S5, M-
H B [ g e B B A R A 25 At H 1l
H Oxiod 2 &), Tag DNA R & .dNTPs 7l {
Thermo AR EFAH KM AR AW A gAY
THRAMWRAHRPCR Y H LAY TREA RN A
. 5IPIF A0S 2% SCEk3 ],

1.3 ik

1.3.1 BRAEEFR  — B0 BT A A 22 b ol P . 8 T
FRAS 220 Fr S 2 B AR A (10 X0 8 13 85 40 7 g R
B2 A MEUN T 10 MER BRI A 5 T8 R BUR H
1.3.2 BEARYEE TR RE S B S5 i IR PR G 96 45 1
AT . WA Sk P8 T 48 F 3 0 %8 MRSA, PCR
P18 mecA FEF AN MRSA,

1.3.3 S 2% 2 G K S5 = hr b th &
(CLSD2016 M100 S26 223K , 5k F il i N ¥ s Bk 1 K
I MRSA X0 P& 245 4 1) Joe A1 30 0 v 3 (MIC) . T i
YR AE R EARD AR TR KK
R OB R R R e T R
R Zsme e, DRI E 4% Z X w Mk E RIS

i 25 R 7
1.3.4 5 DNA BAS BRI BkBCs i

SV R SR ) A e ) A BRI B L TR BT 90
pL (9 TE 24 22 sh i (pH=38. 0) ¥ . I 7E A i (1 mg/
mL)10 pL, & F# K (20 mg/mL)10 pL, 56 C /KK
30 min, 100 C #& # 10 min, 12 000 r/min &> 10
min; O ETE R B PCR ¥ Bz, — 70 C RAF 4
. mecA FE[H KM A1 SCCmec 43 B 4% 2 2% k[ 3]
ik AT EAE

1.4 geitsahb s J SPSS19. 0 B #4758t 24>

Bro Ry F o Al O ME R ik E AT S it o i, P <<
0.05FRRNEFHGIEE L.
2 % ES
2.1 WARSAREAE BT A R MRSA B3 Bk
244 ] (64. 2% ), 4Pk 136 i (35. 8% ), MRSA J& Yx
FHPEBAERE S (78 +15) % RFAE I T A Bl 83
%o bR A R UE A 4, 0 62 1%
(236/380)F1 18. 2% (69/380) ; MRSA 1} % 43 4 B
5 7 N EAE Wi = (ICUD (W N B | #l 2 A0 B | % 4F
P ARE T Ak I RE, 43 B BRI 22, 926 (87/380)
19.79%(75/380),14. 7% (56/380),11. 8% (45/380)
F18. 9% (34/380)
2.2 ZGHURIEE IR 380 #k MRSA Xf % & & i 25 %
h100. 0%, XL 5 DU L A2 A VD A Y i 25 K
YITE 90. 0% LA b X R KB R B 25R K 79. 0%, 7
BRI 255K 74. 7% Fl4EF I 25K 8 7. 6% ,
Xof 52 7 Jie FEY W AR i 245 2% Ry 5.0 06, TG R A Mk Ly
BRI, D il 50 W 2 175 5 it 25 38 28U 45 0 2 45
IR 358 PRELES R 2 4 W (i 2 3K 1A P A 25 K
AL EE R 25 10 ve AR R U Horh 22 %8 D iR
PHPE A2y, WK 1,

£1 380 #% MRSA i W8 L%

iiif 24 A PR MIC50 MIC90
U 25

73] %) 0 (mg/L) (mg/L)
HER 100. 0 0.0 0.0 >8 =8
AR 94. 2 0.5 5.3 >4 >4
kU 93. 4 0.0 6.6 >4 >4
PUE 90. 0 0.0 10.0 =8 >3
I PN 79.0 0.2 20. 8 >3 >3
TR R 74.7 4.5 20. 8 =>4 >4
Fil 4 7.6 1.3 91. 1 <1 <1
BB Er 5.0 0.0 95.0 <0.5/9.5  <2/38
I 75 i g 0.0 0.0 100.0 1 2
ThER 0.0 0.0 100.0 1 2

Bk U7 iy B 2R RN R 2% e i TG 2 0 . A A% S BT
LI T 25 AR K BU TR 2500 43 B 8 ST 25 2
A 1B R (F &) . I RIF N ER R (4L
O M 2 (2 AR B IV IR K (YR
2O VEEMAT R R REFR) . VM BE IS Gk
H2) LW &R FIAE) ik s (52 07 Ttk i
FEME) . 380 #k MRSA F I 10 FpA [A] it 25455,
95.8% (364/380) I B #k hy 22 F i 25 #k (X 3 JE Bk 3
KU EWEAY RN U aFER . AEARD .
VUMM L R K8 2 5o Mk R ) B 25 % 0L o
59.5%(226/380) s LR ML & £ A AR 2. UK
R RE RN, 5 13.9%(53/380), L 2.
2.3 SCCmec 43 %1 } mecA FLFE M 380 #f MR-
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SA H,mecA ¥ % K 100. 0%, SCCmec H 5| 45 £
Tl T & 73. 9% (281/380) , T 4 5 15. 5% (59/
380), IVa B 5 1.3%(5/380) . R BEAT I 5 9. 2% (35/
3800, PCR *Hyrik 4 R LA 1,

[T 280 57 Bk 249 77 7 22 TE I 25 19 B 42 . X 95 % & o8 42 i
2 X E IR R VAR AR AR R 5
Jiic FRE I 45 5 Z T fif 25, SCCmec [V a 8 (5 ) B Xf
GE 2N ETANI PN F N EERENCIE T iR

®2  MRSA KRN MR R, ILER 3, H A B R AARDE A EK.
[ETEN e SIEEREGD AR M R i 25 K AE SCCmec [| .SCCmec [ il SCCmec
1 LILILIV LV VLV 1 0.3 IV a B g 25 A G2 B L (P<<0. 05)
2 ININIINUNN NI 14 3.7 | 2 3 4 5 6 7 M
3 LILIL V.V VT 226 59.5 1000 bp
900 bp
4 LILITIV.V 53 13.9 o
600 bp
5 ININIIN) 11 10.8 e
6 ININIII 23 6.1 300 bp
200 bp
7 LILN.V.VI 3 0.8 100 bo
8 LIV 3 0.8
! LI ) 24 7E:M Jy 100 bp DNA #i&#:1.2.5 Jy SCCmec 11 ;53,4 Jy SC-
10 T 7 1.8 Cmec [Va ;6.7 Jy SCCmec [[] %
B1 SCCmec 3 BUHE k&R
2.4 KA SCCmec BYGI AR M 251 SCCmec I .
x3 A[E SCCmec A M B AWM 2545 R
SCCmec ][] (n=281) SCCmecl]] (n=59) SCCmec]Va(n=>5) KEM(n=35)
N e
n i 25 ¢ %) n i 25 ¢ %) n it 25 ¢ %) n i 25 ¢ %)
HEE 281 100.0 59 100.0 5 100.0 35 100. 0
AHE 281 100. 0 49 83.1 3 60.0 25 74.0
KR R 281 100. 0 52 88. 1 1 20. 0 21 60. 0
PO R 2 276 98. 2 48 81.4 1 20. 0 17 48.6
Pk 244 86. 8 42 71.2 0 0.0 14 40.0
LRSS 234 83.6 31 52.5 2 40.0 17 48.6
) 48 6 2.1 22 37.3 0 0.0 1 2.9
527 W H W e 7 2.5 12 20.3 0 0.0 0 0.0
3 it it T E) MF £ iz A, MRSA T Bk AT 5 77 it iz

Api MRSA F 2k g F ICU, fir 5 I il K
22. 9% BT R IR T BB KR4y TICU B B8 3 £ g st i)
BEKVRERER 2, HIRIT WA R AEEAE 8K
TR A8 SRR A R, FLR R R & AR MR-
SA 4y R WA R L WG FE M, MRSA FrA A LA
PR WA F R 3, 5 P R A — 5 X 5 R
TH Sk 4 A ER TR B Y 32 E AR A O .

MRSA ifit 25 /2 K 24 mecA 3 [H 45 5% 1) 5 55 2 45
A E 2a(PBP2a) X} 3- 14 Bk e 2 40 1 25 W) 56 TG
AR PUR 259 T AE T MRSA, 3t 14 25 ) %
AR I8 R A BE MRSA BRI 25 M 12 A AU
B- PN T e 2R B v 245 WD 245 6P DU R R 28 L R IR TR 2% .
WS 4 T 24 A5 B TR 245 3 T 24 (T 245 8 1 78 90 %%
Ph ). 3% 5 A Be o A 25 W S D0 A O I R X T
P BE B 2 PH P A0 B JER U B SRR HORE I S A 2 LR A
WER P 25 AE IRIT B 259, IR I i Bt MRSA
XTI RPU B 25 90 B A R T 25 5% . BRMERR 2R 259

P B e 0 ) A 7 2 B E AR A T 245 58, 43 o 5. 0%
F7.6% Wl VERIATT MRSA BRI FME 2. &
SR T B R PR 2% s e A — LR R YT MRSA SR
AR5 AR AR, T B R A G X
At 25 R AR . 1997 45, H AR R85 000 8% R
g B S M T s B P 4 B R R TR 2002 4R
EEERT HHERM A LW OMAEIRE . AR
R IBXTTT B R I 2 s g T 24 1 TR AR (B B 5 b
DA SE Y32 - T 245 1 1) A% 6 2 T 2 ok A 1Y) TR I 7
VIR MRSA X} T 3X S8 451 1 25 1) 19 TS 24 742 1k 1
#, SCCmec j2— PRI B 3 E G KRG, K/ 21~
67 kbl mec FeFAE GK cor HEEAGE K ] XK=
HRAA B . mecA FEH AL F mec FEHFEZ AR L] X
W& 4 T HoAb i 25 36 K . SCCmec A LA 41 78 S (6 o
BARMEE WA N — DAl H R EH R — 1 HE
H, SCCmec K B 5 MRSA Jif7 75 50 A % & IX
a3 5 BE AR AT PR B G A At DX AR 19 M L i — > T 2R 4R
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b o B BE 35 5 MRSA, % % & SCCmec [ . I 3% I
H R A X 345 M MRSA #4712 IV ek vV
SCCmec' ™™, AAF5E SCCmec 43 BLG5 DL T 0 &=
B 73.9% . B 15, 5%, IV a BUARAALA 5 6
1.3% . HEBAAS B I R 23 B 1 b A K38 23 @ T 5 e 4K
51 MRSA /D BORAE X3RS M MRSA, &R X 5
BIBRA A S BT RE 0k B T4 Be R & R HEBR 5 1 i
FORTEA KR 5 PR B R B IR YT RIX 5 45
AR T4 X ARG MRSA, —I xR E 6 Kk 9
FIF 458 BF R BE 309 Bk MRSA i BR bR AS 1 43 54 4F 5%
FH, R E K MRSA &% L) SCCmece MBI KT, &
57.5% s H 2T AL, 5 22.0% ), EWNAFRIRIE
Iy B E RN BL A MRSA B Ak LA S =0,
ABE SCCmec 43 ML R G F R fiRiB A E 2R, /T REZ
MRSA # F53 i AS[F] BF 80, AR PR S 3F B AE AR
P& B2 22 495 5 19 57 Bk MRSA 43 B 58 1 7, SCC-
mec [[ % 553.0%, SCCmec [T # 5 26. 3%, SCC-
mec [V &7 3.0% , GASH 55 45 B A AT L (H A Be 43
BBk SCCmec I B4 i 5 Fb M3 58 &5 . 43 B Jit A . AT B
FARAR S A 4 (R FEOR [ TR0 AR A ok Ui B
—(BERE NAKZE0 R 1Y 28—l F
WrE B m AT e Rk, AN ARER B A 35 B
(9.2%)MRSA J& SCCmec # 5 %I i ¥k » — J7 i ] g
S8R R o — i B BE A ik T SCCmec
ZREPER L, T RE S S BUHT I SCCmec B 51 I 15 I
17 A5 H A i A Be B Rz 2], PR b anAn] K2 B L AR
Hib W3] 2] 3¢ 26 35 B SCCmec, JF 117 455 1) MRSA 1 £ 14
AT X MRSA B (1) T By 22 ¢ 22,
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