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HE . B s TAGHRE R EF HHRE (MRSA) ®2HHERE SCCmec B HA, 316 7 AR,
E 1% MRSA B#RFATAR, Al RTRG A A 20897 MRSA B IAEILRIE, ik RIR 2018 442 A—
10 AlE R TAR BRI BAEIR & H0 & LA A, NP5 5173 MRSA Bk 47 %, SRR —&HF %k
S BRRNGEKR, ERE 1 K5 B8 HAk, KA VITEK-2 Compact 4 8 3h#% £ # 5 I E 09 ) #hitt
ATmE SR A BRI, KRR AT B F A SCCmec B 4 RBATH R, BB 47 % MRSA 4 & B H
¥ SCCmec 1T & 9k (19.15% ), SCCmec IV a 7 35 %k (74.47%), % A 3%k k5 & (6.38% ), MRSA 2 &
AT HEE, Rl kaBm TH B— AREERE eI, AT/ katr, flid
M, TEEE B E, ckbER . AAEFERKRETHREEA 100% ; SCCmec N RATH A2 £ R
WEBRE/N R ES T SCCmec IVa® (P <0.05), SCCmec IVaRstaaFEE., B EmEST
SCCmec A (P >0.05), it £ &8 MRSA H#kA SCCmec V a B A £, RE SCCmec & B A 4t 25 3%
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Abstract: Objective To analyze the resistance and SCCmec genotyping of methicillin-resistant
staphylococcus aureus (MRSA), to explore the epidemic trend of MRSA strains in this area, and to provide theoretical
scientific basis for clinical prevention and effective treatment of MRSA infection. Methods A total of 47 strains of
MRSA isolated from the outpatients and inpatients of the hospital from February to October 2018 were collected.
The strains isolated from the same patient were removed, and only the first isolates were selected. VITEK-2 compact

automatic microorganisms were used. The analyzer performs bacterial identification and drug susceptibility testing
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on the collected strains. SCCmec genotyping studies were performed using multiplex polymerase chain (PCR)
reactions. Results Among the 47 isolates of MRSA, 9 strains (19.15%) were SCCmec 11, 35 strains (74.47%) were

SCCmec 1Va, and 3 were not classified (6.38%). MRSA isolates are resistant to -lactam antibiotics such as penicillin,

oxacillin, and cefoxitin. For quinopontin/dafoptin, linezolid, vancomycin, tigecycline, nitrofurantoin, rifampicin

and gentamicin, the sensitivity rates were 100%; the resistance rate of SCCmec II MRSA strain to ciprofloxacin,

levofloxacin, moxifloxacin, trimethoprim/sulfamethoxa-zole and tetracycline was higher than that of SCCmec

IVa MRSA strain (P < 0.05); the MRSA strain was severely resistant to erythromycin and clindamycin, and the

resistance of SCCmec 1Va type was higher than the SCCmec type 1. The difference was not statistically significant
(P > 0.05). Conclusions The MRSA strain isolated from Linyi People’s Hospital is mainly SCCmec IVa. The

resistance spectrum of different SCCmec types is different, and clinicians should use antibiotics reasonably according

to drug sensitivity results.
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Tt FH 420 P bR 4 B (0 A 25 BR B ( methicillin—resistant
Staphylococcus aureus, MRSA ) e S N EAT Y ]
W, T EABRE R mee ZEH & (staphyloccoceal
cassette chromosome mec, SCCmec ) % H ) mecA T
ER LR R YRS ENEEREGEA
( penicillin-binding protein, PBP ) T £ H & £ & it 24
Mo Hr, EPR LT ZWH T 8 4~ MRSA WATHH
FHRN SCCmec HEP 73 e 26 N1, PR e 3R 4%
P MRSA F 454 1 1T 2 AL SCCmee KL, #EIX R
132 MRSA ZHE4fF SCCmee V. VAL SCCmec JEH ",
H TR [l X MRSA 15 SCCmec 438122 A0, AL
ST MRSA FEA T 2451 S SCCmec FED 73 TR
PAT iz X MRSA BYTRATIR=#455, WHE IR RS
HAYT MRSA B AT H B o

1 #AREFE

B

PE B 2018 4E 2 H —2018 4E 10 A Il ¥r i A R
BE el 112 M AT BE BT 14 28k Kb As, b o 15
£ MRSA B £k 47 ¥k, 5Bk [a] — &35 4 W] 38 47 8 2
43 5 0 TR bR MRSA #5 #E T8 B & JH ATCC29213 FiI
ATCC433000,
1.2 UE R

VITEK-2 Compact 4= H 3l fi 4= 9 53 Hr A K il
YRR R EEA Y RIRA ), At
(B[ Oxoid AH] ), REWFRE VY G . 4 1 Bk
2 AR A ( 25 [ Bio Rad 22 F] ), DYY-6C %I Jk A%
(AemA—AEWRHEARAF ), ¥ OmARRE LR
ZH DNA $#2 B35 & . 2 x Power Taq PCR Master Mix

1.1

DL2000 DNA Marker K A% R 5 e 4 (6,55 —GelRed (b
A BEFAEYH ARG ), Multiplex PCR Kit (&
E QIAGEN AR ), ¥ 1 4 BR TR g S5 o A= iR (
WA T A TR A BRAE ).

1.3 FHik

131 MRSAZ W AR L2 R BHHRKXE RHA
VITEK-2 Compact 4= [ g4z 9153 B3O 53 B e ik itk
Fr A 5 ST OR K . AR R 2017 432 [ PR 5K
55 ZE R E PN AH DGR MEAERERY S AVE T 48 1%,
TN E E A2 < 21 mm HIWH MRSA™,

1.32  DNA R CHIERNTHNERIEER TRHE L
WPk b, BT 37 CAEEEFRAR TSR 18 ~ 24 he
JH T A Bk B i S T P 4R T 5 ml LB {972
o, BT 37 CHEIRRE R R T R R . B 15 ml
MPIEFRWT 2 ml BLCAE T, 10 000 t/min 2.0 30 s,
- LVE, WCERR, RATRENGS g oA IR AN
DNA $2HGA G A A T e . 4R HUS A9 DNA
JH A ol R A 000 A SRS e B AN B, g B B
1 DNA BT —20°C KA HIR-AT

133 slapixit ARG HE G PR HE GenBanlk
o O R A 45 S TR T 9 225 SOk (3] A AT
mecA , SCCmec FEH, WZHE LI A Y1 AR\ F
AR WA 1.

1.3.4  MRSA mecA A F#EN KA PCR #17 mecA
BEDRAGI, SWARFR Ny 251, Hr DNA #i4R 2wl
2 x Taq PCR Master Mix 12.5 1, mecA N ANEIE7/E:S
Tl, HAM ddH,0 #hE 25wl JW 46 - 94°CHi
PE 5 min, 94°C7EYE 30, 55°CIE K 30s, 72°CHEfH
1 min, 330 MEI, 72°CAEZELENP 10 min, F#F PCR
FEMIICE T 4CURAF. BUS ] PCR P=HI7E 1% Bilig b
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£ 1 mecA EEF SCCmec EFEE4rE PCR #5415 5

L L7 K bp
FEMBH: 5 ~GTAGAAATGACTGAACGTCCGATAA-3’

mecA . 310
a3 57 ~CCAATTCCATGTTTCGGTCTAA-3’
EmG4¥: 5° ~GCTTTAAAGAGTGTCGTTACAGG-3’

SCCmec | B 613
514 5 =GTTCTCTCATAGTATGACGTCC-3"
FEmGI: 5° ~CGTTGAAGATGATGAAGCG-3’

SCCmec Il 3908
J I G14): 57 —CGAAATCAATGGTTAATGGACC-3’
WFEmG4¥: 5° ~CCATATTGTGTACGATGCG=3’

SCCmec 280
JIa5#): 57 ~CCTTAGTTGTCGTAACAGATCG-3"

] FEmG4: 5° ~GCCTTATTCGAAGAAACCG-3"

SCCmec IV a 776
RIaB14Y: 5° ~CTACTCTTCTGAAAAGCGTCG-3"
WFEm3I4¥: 5° =TCTGGAATTACTTCAGCTGC-3"

SCCmec IV b 493
518 50 ~AAACAATATTGCTCTCCCTC=3"
WEmG4: 5° ~ACAATATTTGTATTATCGGAGAGC-3’

SCCmec IV ¢ 200
5. 57 -TTGGTATGAGGTATTGCTGG-3"
EMBI#: 5 ~CTCAAAATACGGACCCCAATACA-3’

SCCmec IV d 881
S5 5 =TGCTCCAGTAATTGCTAAAG-3’
Em514: 57 ~GAACATTGTTACTTAAATGAGCG-3’

SCCmec V 325

S5 57 =-TGAAAGTTGTACCCTTGACACC-3’

BERCHLUK 30 min, JEfRBER BT 4 AMNEERS ST 40
HEIF i S
1.3.5 MRSA SCCmec A R0 RFZHE PCR #f
AT SCCmec FEH Ay IR, KRR 2R R 25 wl, Hor
DNA 54 21, 2 x QIAGEN Multiplex PCR Master Mix
125wl, SIRAY S, HAH ddH,0 #ME 25wl
FLRE A 2 95CHIAEME 15 min, 94°C7EPE 30 s, 63°C
BK90s, 72°CHEM 90 s, 10 NMGER 5 94°C A5k
30s, 55°CiE k90 s, 72°CHEMH 90 s, F25 MEER,
T2°CHRZIEA 10 min, JEAZEHEH PCR W) T 4°C
RS FRAE. B S w] PCR PZHI7E 1.3% BilE s i,
7K 30 min, SRS B TS ANEE R UG T AR BT
1.4 SitEFHE

s 01K FH Whonet 5.6 #5F 1 SPSS 20.0 4t it
WAE, TR (%) Fon, LIRS IE xRk,
P <0.05 HZEFA G E L

2 #R

2.1 mecA ERKBN L
BERE LUK s, MRSA 22 B B#k Al I 310 bp

it , 40 meeA FE TR BH 4 B KR, MRSA 43 55 B kR
mecA FEEET R A 100%, LA 1.
2.2 SCCmec ERMLER

B LK R 7R SCCmee 1T B 9 £, & H %
H19.15% 5 SCCmec V a %Y 35 k., ¥ FN 74.47% ;
RO BITERE 3 KK, i 6.38%. ULIE 2.
2.3 7[E SCCmec 4E! MRSA 341 & 25 i 25
L

MRSA BT R R . R ISL g T

M 1 2 3 4 5 6 7 8

2 000 bp

1 000 bp
750 bp
500 bp
250 bp

100 bp

M: DNA Ladder Marker 2000; 1: ATCC29213 Ff] 4 & 455 1%
2: ATCC43300 PHYERFER; 3 ~ 8: BlEALIHMIBUH AR MRSA Bk,
1 mecA E[E PCR ¥ =¥ B 7k &
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WIPEAE, 45 . TR A PO AR 4 B U A BRI T 257 &2 SCCmec J:[H MU HFSE

3456 78 9

10

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

M: DNA Ladder Marker 2000; 1 ~ 5. 7. 9 1 10: SCCmec
IV a UM MRSA Hikk; 6: SCCmec 11 BIPHTE MRSA Hitk; 8: &
371 MRSA k.
2 SCCmec EF PCR ¥ 187~ 41 Fa ik &

& B - NPT 25, X DEETT / ks
1T FIZsmeie . b dE . BINAE . kg2 Fl
FiF B R K75 R R EUR, BUBE R 100% ;
A SCCmec 437 MRSA SFIRVNEL . 228D 2 &
LIPUVD R TN 2558 i, 2 A gt 2 (P <0.05),
SCCmee MAEIET SCCmec NV a 8, R[F] SCCmec 437
MRSA XLLEHE . B R R L, S/RIE x°
g, 2R IGFE (P>0.05), SCCmec IV a #Y
T SCCmec AL, 215K, wMERMA™E, I
* 2,

K2 7A[F SCCmec 8 MRSA M EZAHIMZARELE # (%)

agii] n HEHR G P SLUIIIN KAEPE T TSR EERY R TP IR
SCCmec %! 9 9 (100.0) 9 (100.0) 9 (100.0) 6 (66.7) 3(333) 3(333) 5(55.6)
SCCmec IV a 35 35(100.0)  35(100.0) 35 (100.0) 3(86) 1(28) 1(28) 30 (85.7)
X MH - - - 11.494 4.781 4.781 2.363
P{E - - - 0.001 0.029 0.029 0.124
o] n FUAREER RRFR  BORHT /ST FlZsms PUFRER PSS I / sl P s
SCCmec 1171 9 4 (44.4) 0(0.0) 0(0.0) 0(0.0) 3(33.3) 1(11.1)
SCCmec IV a4 35 28 (80.0) 0(0.0) 0(0.0) 0(0.0) 10 (28.6) 1(28)

X i 2.946 - - - 0.000 0.027

P1H 0.086 - - - 1.000 0.870

Pl n ThiER BEHLT E=YIIES KHEER IR 2 K] FEF-
SCCmec 117! 9 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
SCCmec IV a il 35 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 (0.0)

X MH - - - - - -

P - - - - - -

3 iFig SCCmec NV . VRIZ W FHEXERAHE MRSA 1, T

MRSA 83 mecA B8 mecC 3 PR 1§ X5} 48 B g A
(AR BRI = 4w g/ml ), ST PG TR 24 (0 4 40
HIEERE, 5N FA LR ARG, fest
R, [ 1961 4F JEVONS & BL45 — Bk MRSA J&,
MRSA B A B= e Ak X a1 H LB B

AR EY], SCCmec J& X 53 I BE 3815 1 MRSA
AL X AR5 HE MRSA Y B 28 br =z — . BEBEgk1s
P MRSA % #4171 11 AT & SCCmee HE A, T 7Y
SCCmec ATt 25 HE I, ALK B — Ik GHT A &R
fif2y 5 . AR Z R 25 3L, RME Eif2y,

HIER G, B mecA FEFANLF- A4 H A 25
B, IO B - NEERTAE Rt 2y 7 %L
KB, MRSA 4B HE LA SCCmec IV a BN F, K&
M SCCmee 1. MR VEIERE, X555 2018 4F
38 TR B L MRSA fREGELL SCCmec IV EIAL
X 3R AGPE MRSA JB YLl = — 3, {H X 5] F CHENG”
15 45 %k 9 BT B2 B 309 Bk MRSA 43 59 B bk 47
SR Ay R RN 25 5L - P B BE N AT 9 MRSA BB
PhSCCmec MHYHE, HUH AL, SCCmec 1 ~ VHY
AR ABFTEEE R BN, MRSA 435 A
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B RIS T 45 B - INBERCSHT A 251
SR 2, XTZELRGETT / RARTT . R . T
R IR Wz R RIBR R R
FINBUIK, SCCmec 11 I MRSA 43 2 bR 22 48 800
BRI B R BEPE T BT 2555 T SCCmec IV a
B, T SCCmee N a BIXT LT 55 25 . TEMEE 2 T 245 K
5T SCCmec MR, ITAESR, Ok M2 B0 55 K 8
IV IV 7 MRSA T b 1E 78 BOR AL G 1 B2 B 2 A5 1
MRSA Wtk BCA BB IS i FZERIE " X T
SCCmec IV FIV 7Y MRSA B PR B PN AL 45 14 I B8 i AN T
R, FOBETEAEI, HALHE T S 4 X RS MRSA
PRI 11 e B SR AR A NP G 0 R i
—WF5E, DAE B AE M T iz S R R AR AR B ARG 1Y
Pl

g5 L PTiR , ABESEAORIE T TN R B B e — B ]
BZIN 47 Bk MRSA B bR A TR 98, B —E MR
BEPE, FIREH WY TR B MRSA MOTRATHAS, Toik
| P N B A N N 2=V VIR 3 I Eo 2 L E N = 2
AdE, XA X MRSA BT AT 00T . A
WFFTEs T pIE R W, AHLIX AT AEAFAE SCCmee VA
VI MRSA FRRE B Be L5 0 i AU, PR = B Iy 2 1
P SR A SIS TR, st ) 380 g A g ) 72
MRSA SCCmec FEH 50 H, XF I R 1055 7137 Y7 MRSA
YRS ARG, [ R MRSA Bk 1937
THAEENE L.
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