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[Abstract] Objective To investigate the molecular epidemiological characteristics of
Staphylococcus aureus associated with bloodstream infection in hospital. Methods 47 Staphylococcus
aureus strains isolated from bloodstream in PLA General Hospital were collected from January 2006 to
December 2008. Susceptibility of the strains to 11 antimicrobial agents was detected and DNA
homology of them was analyzed with Rep-based DiversiLab™ Microbial Typing System.
Panton-Valentine leukocidin (PVL) gene was determined by PCR. For methicillin-resistant
Staphylococcus aureus (MRSA) strains, the genotypes of SCCmec were determined and ST239 clone
was screened with multipiex PCR. Multilocus sequence typing (MLST) was used to determine the
STs of the selected isolates. Results In the 47 Staphylococcus aureus isolated from blood,
methicillin-resistant strains accounted for 51.1%,all belonged to SCCmeclll type, with only 2 pvl gene
positive strains identified. 12 different patterns (A-L) were found among 47 strains with Rep-PCR.
All MRSA strains clustered in the A and B subtypes. Conclusion Most MRSA strains isolated from
blood in PLA General Hospital belonged to ST239-MRSA-SCCmec Il clone. DiversiLab™ Microbial
Typing System could provide a rapid and effective method to investigate the molecular
epidemiological characteristics of Staphylococcus aureus in the hospital settings.

[Key words] Staphylococcus aureus; Bloodstream infection; Drug-resistance; Genotyping;
Molecular epidemiology

& HOHHRERBEGRSE M AR P &
BERKFREEZ — S ERPEA/SREAHE
BREE (MRSA) , B 2 BN 578 Bl 5| & Bt 9 iR e 1
BEREE. EFER, R FLHXAEKRE
MRSA 5| E B RS 8 &, — 2 25 7 B (10
ST239) ZWATY, ARHFEL T80T
m.issn.ozs4-s450.201o.os.01s

FEH 07 100853 b7, R E B E B4 wRt
WB{51EH : ILE ¥, Email : shendx301@yahoo.com

ETRBRELERERSENDRR LS EEE
EFR A MR A RATIR S RAE , I HZ 5 5 & A9 I
Fikge L & MRSA 2 K 28 & 2l

mH575%

LB #E - UEE 2006 4F 1 H 2 2008 4 12 A R IE
BEBER AT HRIG R AR R S H A GERE,
PRASSR IR BRI, BT AR g IR — iR %
FENBAFERHER, F—BE R 1 RSBk,



AT A 201045 3 H % 314533 Chin J Epidemiol,March 2010, Vol.31, No.3 -313.

2. FEE XA 9 PCT-200 & PCR X
(Bio-Rad, 224 ) ; BINTA 2020D %4 $¢SMEEIE AR 5
DiversiLab™ Z& 4t : Agilent®2100 4 WA X (FLFEE
R h W IR RN, A EE) . M-H B3RAE (25
KA BMBEEO0dAF. FEAHKER
(lysostaphin) \TagDNA % & i .MgC1. X INTP 5
H# TaKaRa/A 7] ;PCRE | ¥ LAY TRAR L
#AE . i FH DiversiLab™#E £ B4 H DNA 4lifh,
RAEMEEHREDNA YRS RAANE(EE
bioMérieux 2 7] ) #2 5l DNA H-i#47F Rep-PCR 435 -

3.7 OZBIAR BT B BT A B bR
MEEBRGIAHER UEX . LBAET Lamw
WOARE EREAHDE BFEHT KERE,
RABE LAEENmZTE, @45 DNA#R.: )
MR EFEd %6~ 8N AN E%E,IRET03ml
HH S0 Uml BEHEHRERXR W TEM (pH=8.0)F,
35 C K # 30 min, 100 °C & ¥ 10 min, 15 000 r/min
B0 20 sJEE IR RPN 4T S DNA VR, B T PCR
P4, QHERAYAIK mec (SCCmec) 3. 5
% k(2] 4 69 £ E PCR # 1T SCCmec B 2
B, RNEZRF2S ul, 39X 8. RI&HG:
94 °C FAEHE 5 min, SR /5 94 T 455,65 TR A
455,72 CHE# 90 s, 10MEIF, FIK 94 CEEHE45 s,
55 CiB:k455s,72°CHEM 90 s, 1EFF 25K, &G 72 C
FEH 10 min, EEAGRABRKRBERENE., @
Rep-PCR 4+ % . {8 Al DiversiLab™ # % &) 4 4 ¥y
DNA 4ifLiA 7 £ 2B DNA #1Rk ,DNA E B HH B
Z TAERFE 25 ~ 50 ng/pl, {3 F DiversiLab™ & % 3R
B DNA 5 80 B i i 70) & #3215 156 B B ) PCR B
& % 5 , L Pl (Agilent ® 2100 Bioanalyzer) i# 77
Rep-PCR R W 34> B DNA W Bt . R &1 K-
94 °C HiA2 ¥ 2 min, R /5 94 T 305,50 TR K

30s, 70 CHEH90s, FEFHF 35K, HJa 70 CHEAH
3 min, F|H DiversiLab™ #4511 W THRE L3
e A, ©ST239 KB HRERE . SHSH
B3],k A £ E PCR J7 & i £ MRSA W ¥k 1
ST239 Sf& , Rl 4 38 i K /N5 A 220 bp #1484
bp IF=) & AR, Bk G R AR R R4
WME, Opl BFKI . SHEXHK[4]): KAIERK
25 ul; PCRY 1 544 :94 °C A S min, )5 94 C
305,55 CiBk 30 5,72 C ZEH | min, {E3F 30
K, 72 CHEf# S min, 5 BEH BE 433 bp, HLIK G5 R A&
BB FRFEMEE . DEhAFF 28 (MLST): &
MR ZR K50 ule 7T MNE R EH (arcc \aroe glp .gmk-
ptaipi.yqil ) PCR B A 5| ¥ 5 BB 5 % SCEK[5] .
PCR [0 &4 : 95 °C At 5 min, R /5 94 CAH
305,55 CiB A 305,72 CLESM 1 min, TEFF 35K, &
J& 72 CHE#H S min, FBEK/D K402 ~516 bp, ™
YAk Ja W , 45 5 1 MLST 43 BB FE (http: //
www.mlst.net) 778,
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2. Rep-PCR/M . WA 1, 47 k& HAEEEK
B L 9SBRIARMLEE AR, A A ~ L3t 1218, e
ARKE F 22#(46.8%),B.C.DRIZ 4 ¥k, E.F&
B30, GRI28,H.IJ K. LB 1 Bk, 24K MRSA
2HWEPTABEHENEGIH,

3. SCCmec 5% : 24 % MRSA 15 SCCmec M &Y,

4. pol EKW 2 BB pl B, 53508
Rep-PCRIDRIMER B HhF EAHREREHE
HAERE (MSSA),
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i 25 2(%) it 25 % 95%CI MIC50(mg/L) MIC90(mg/L) MIC 7 [El(mg/L)
HER MRSA  MSSA MRSA MSSA MRSA MSSA MRSA MSSA MRSA MSSA
488) (23%F) 4 8) (238 (akk) (238k)  (24%%) (23%k) 4 5k) (238k)
aBE 91.7 56.5 71.6 ~98.6 34.9~76.1 128 16 128 128 025~128 0.25-~128
RRE 95.8 304 76.8~99.8 14.0 ~53.0 64 0.5 64 16 025~64 0.25~64
BENT 0 0 0.0~172 00~178 2 1 4 2 1~4 1~8
3l 1 95.8 0 76.8 ~99.8 0.0~17.8 >256 2 >256 4 8-512 1~4
S Hamrkk 91.7 0 71.6 ~98.6 0.0~17.8 64 1 128 2 1~128 1~16
LT 100 0 82.8~100 0.0~17.8 256 2 256 2 32256 1~2
FhEE 0 0 0.0-~172 0.0~17.8 0.5 0.5 1 1 025~1 0.25~2
LRERVE 958 30.4 76.8 ~99.8 14.0 ~ 53.0 16 0.25 32 8 025~32 0.12~32
b 35275 o 0 0 0.0-~17.2 0.0~17.8 4 0.5 8 1 05~8 05~2
HEXRG 100 65.2 82.8~100 42.8~828 16 0.5 16 1 4~16 0.12~2
KAEH 95.8 304 76.8 ~99.8 14.0 ~ 53.0 128 1 256 128 05~256 0.5~256
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5. ST239 %1% & MLST & . % Fi % & PCR I
B 5 24 ¥k MRSA #47 ST239 B HI| &, Heh 22
kR ST239, LRE A RMAREER, Pk 105k
BBk (f95 2 bk MSSA #1 8 # MRSA ) i#t4T MLST ¥
W, FERRE2,
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& Rep- ;}ﬁ ST239 7N w51
w5 gf;] Wg VI areC arok: glpF gmbk pla i yail
B06-SAU12 A R M 2 3 1 1 4 4 3ST239
B06-SAU22 A R fH#% 2 3 1 1 4 4 3ST239
B07-SAU27 A S PMH¥E 2 3 1 1 4 4 3ST239
B07-SAU32 A R [t 5 4 1 4 4 6 39STI485
BO7-SAU24 B R P 2 3 1 1 4 4 3ST239
BO7-SAU37 B R [ 5 4 1 4 4 6 3817
B07-SAU39 A S PFAtE 12 3 1 1 4 4 3ST630
BO8-SAU48 A R PFH# 2 3 1 1 4 4 3ST239
BO8-SAUS3 A R F# 2 3 1 1 4 4 3ST239
BO8-SAUS4 A R MH¥E 2 3 1 1 4 4 3ST239
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KB R R, B A A RO Z5rERE , F 51
R MRSA Bk, ¥R EMm 258k . A SCERHRE I PR ML
i B 4 MRSA B FET- 3 & F MSSA™ | Tiil £ if 25
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B 8] 3 I iGy T B

AR AEN S EERETREESBBR, 47
S HEHERE N Rep-PCRPHERER. 5
25 B [ ARG MSSA B #R 7T B B B REHE R,
MRSA E#HI 2 FRIS A A BHA, AR Bl R
AEMBEEMRSAMNFE LR, HUERR
(94%) ; T MSSA B HEBR 2 8RB 0 A B, KR HI %R 73
RTEC~L 10 E i ARUERK. 3ERNERFEY
438 4 L B UL 9 MRSA FIMSSA, 1B ) Sk 247
HREAHBHRERRE NFRIEFEER
HREAHBARENRIETHE,

MLST 2R & BEFHERE FRTREN
FEHEZ—, ST239 MRSA BTN Z54 5, B
REMEMEREENERSEFEEMRSA R
R, BARMLST M8, HERER™HKE
FHBE MBI EMRENLEPCRY
P Xt MRSA BB AT 914 ST239 i 28 . 458 22 8%
VIR, P 10E QR IB R, 8N A
) #47 MLST Rl , 045 A B #) 2 Bk MSSA, 2
Bk ST239 #15% Sy BAME B MRSA # 1 Bkl ST7, B—Hk
W EN B E S5 K 5-4-1-4-4-6-39, X FhHEF
RS STTHR ML, U ygiL = H LA 4 MR
57, N EIFRAER—-BMEY, B ag EN
ST, 45 7 ST1485, M 34 %0 3% FE ID K 3057, HA
MRSA BB ST2O® , E M EEFEHEH
2-3-1-1-4-4-3, T2 B4 5 A A BUR MSSA 5351
27 ST630 F1ST239, H:A ST630 F1 ST239 M 25437 H:H
HH EE HAUES, N EacCEEEEEH,
MLSTHIAZ R 5 PCRYITHLE RAHYI S . RIS,
RF, 2006 —2008 FEA B ifn i /B 4 MRSA 45 K 4L
(91.67% ) 7 ST239-MRSA-SCCrmec M % , % 72 R it
otk , R AR TR H7E R Be A IR R M AT o

A R T A A B pol ZEBH ) MRSA, {1 2
¥EMSSA i) pol Z£ R 3 BEE , 43 71 J& T Rep-PCR B D
BAMEM, ¥ UMK E, T %K #E4 Panton-
Valentine 7 A 4 Ml & (pul) £ H A MRSA T E 3|2
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