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BTFHAMEETR Al 8, S5k ERGRMNICU BELRBGRES . PHOF, 485
RTBHE, WArBAN—RhRE. XERKERTEHFE MRSA (A R) RAREME
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EREEEHE, Hit, MREPARMBERERRS, MAZR, dRHSBREHGE
BAIME MRSA B M FLHE,
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Abstract: To explore the epidemiological character of Methicillin-resistant Staphylococcus aureus (MRSA) by the
phenotyping and genotyping motheds and to invesigate the source, transmission, and the spread of nosocomial
MRSA infection, consequently, reducing the nosocomial infection of MRSA. In this study, 19 MRSA sirains were
isolated from patients and environment in a hospital in two months. Patterns of resistantce against 16 antimicrobial
agents and pulsed-field gel electrophoresis (PFGE) of these strains were analyzed to find the relationship among
those isolates Clustering analysis was made from the patterns. Some isolates with high homology was found in 19
MRSA, 11 of them belong to type A, and B of them belong 1o the same subtype Al. They were endemic in bum
ward, oncological ward and ICU. In addition, 4 isolates were clustered into group B, all found in the same ward
of burn unit. Thus, our results indicated a outbreak of MRSA (A type) in this hospital and the potential preva-
lence of MRSA (B type}, which might be mediated by health care stuff. It is essential to enhance the infection
control implementation and to utilize the PFGE genotyping system for the real-ime surveillance of MRSA.
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EREERLTWEERHRE S —. 8 1961 FHEEH Jeven HAAHRBELOE, R & A
BRI, FrAEHEA 20 tihed 80 SLLLE, MRSA RE2HA EFHEY, LEFIEERM
BRWAT . 2001 FRERIES ZEFARAE 2 KHHER - MRSA & 57.8%, 2004
F 3 E CDC it ICU Py MRSA BRI 7E 3 2 (PRI BB 1 52.3% Y, A SO R BB
2004 49 ~ 10 A NRER 19 £k MRSA AL RGBT PFGE AR £ 5504tk
BHFHEE, AEARAERER, W4T MRSA AJREAE R MG IR,

1 #REAE

L1 RBEEK

2004 F£9 ~10 A HIlERIRE P BE9 19 i P E RS REGERE (methicil-
lin-resistant Staphylococcus aureus, MRSA), Hp 4 B HEGH, 4 k49 EH ICU,
1 B3 A s, Wrd o BaliiE, RAREAE YA 8 &, BiFAR
FhHA4, BEA4HK, HER I &, WHITEFRR IS HAHERE (Staphylococcus
aureus) ATCC6538,
1.2 KAERAEE

FEEIRE (lysozyme) , IWHIBEKEH (lysostaphine) i B4 TAY T RA AIEH,
ERM K MRG RN IR Smal 5352 Merck FIALFAEL 67, K48 S BXIEHE .
Tk FEREE BE N sigma 2RI PR, Bkrfig e Ik U2 Bio-Rad 24 Al#Y Gene™" system, &%
LU TGL-16G BY, SESMaW 5 AJ6BE T 752 BY, VITEK-AMS [ i34 ¥4y Hr (X
%,
1.3 JAEEGAMELE

PRHL—-E B, H0.45% a9 Xei A BEL KB, FMA VITEK-AMS B shit ¥t
A GPI K, SEMIPTSIPUAR/ TEhidERg . PSS PUAR/ &7 3R e, B-TAIMERERE ., L AIMRAK,
HAYE, nHEE. L8R, KAER, WEEE, KWK MIC, 8%, A&
. MORER. BETETHREE., FhER. LERPESF 16 M/ REEERAR.
1.4 2ERAHEHCARBEAVIBETIKEREX (PFGE)

PFGE 5}% B Lescat M 8536 54y B 15980 MRSA HEkBFFERAG, ¥
H 18 ~20h (0D, =2 ~3), BUERM ST eppendorf B, SLUMERAEIEH S00pL
TEN P BYE—K. A 84l EC Wi, 6pl (100pp/m L) HHRHEREE, 10uL
(10mg/mL) HFEHAE, SOCREFIA 100pul Al EC BAHFH 1. 6% (K5 S 51 AEE,
FIRFEERERSR, BREAE Img/m L 7FEME, lug/ml FHEIRE R EC En
W, 37CHBL. MA LpL FSP B#, S0CEERR. HE 2mmi/l. ) PMSF i) TE 4 b
W, ERPERBR 3K, B TEN Sl . BUEHE 2mm #FTREY) (1250l B &b
W, Smal 4YIRE 25u, 25°C, 6h) 5 bAEELIK, Gene™ Bkolizia sk 45, HIKE Ml
#0.5 xTBE, Bkmpitia} 5 ~45s, @] 20h, LA A-ladder (Roche 248]) 1 R4r T B b
MEAIEH .
1.5 g

¥ B BRI A FiG A PFGE MR vE 1T R A AR o SR AR
FH-.S=1- 2xW) / (A+B) (W: FEKBEARSUBMESIA EMHEH; A +B:
P HRETRIPAE R RSz F) , MU R B 90% LI LT kIRl — B &Y ; PFGE B
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ARIRAES . BRIBEREARRIA R —RE], A 3 KK 3 KLU REER AN R — R
MARRER, 3 &N EESF NIRRT, F—RHIKMEEREAFELN EHHER
#, TAFRIKERIANERITRE L TMxHEY . PFGE EBHMMERE: S=1-
(2xW) 7/ (A+B) (W: BHEMREREWE, A+B: WEKRRFHZHN) .

2 &R

2.1 19 # MRSA f PFGE BB {M4E 5247

% Smal B§YIH MRSA Hefa4k DNA ZEfkopimheadk)a, 74 10 ~20 &4, A/hE
FIZ97E 10 ~800kb Z [B], #3#E PFGE By a RARAE, L3 19 ¥k MRSA @) PFGE B
i (WEL) T4HH6B (A~F) (RFELD), Hp, ARXW K4 NTER: Al
(S575. S588., S590. S592. E35, E78, E79, E82), A2 (E98, 5 Al i S b
90.8% ), A3 (E64, 5A1 1S H90%), A4 (S574, 5 A1 S H827%); BRI L
2 AR, Bl (S600, S555, E65, S AL MS #72.7%), B2 (8596, 5Bl S H
82.6%); CH (S571, 5 Al IS R26.1%); DRI (E63, 5A18SH19.3%); E
A (S576, 5 A1 B S #47.8%); FR (E81 5 Al f4SH30.4%),

600
5
571

M

E35
E63
Eé64

6

E81
E82
E98

- W o

[ S o~
=5 LK & o o o

—

kb
1,570

800 800
700
600 700
600
460
460
370 %
3
290
245 290
245
E 1 MRSA iy PFGE B %
F#1 19 & MRSA i REBEE PFGE 58
Typing b
No. of ypine By Genotyping by
Clinical dep. & wards Isolation sites antimicrobial
Strains PFGE
susceptibility
5555 Ward 2, bum unit Wound 1 Bl
8571 Ward 1, burn unit Wound I C
5574 Ward 2, bumn unit Wound m Ad
8575 Ward 1, bumn unit Wound I Al

8576 Ward 1, bum unit Wound I E
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gk
8588 Ward 1, bum unit Wound I Al
8590 Tumeor unit Ventilation cather I Al
5592 LU Wound I Al
5596 ICU Intravenous cather I B2
5600 Ward 2, bum unit Wound n B1
E35 ICU Nurse’s nasal cavityl i Al
E63 Ward 2, bum unit Nurse’s nasal cavity? IV D
E64 Ward 1, burn unit Nurse’s nasal cavity3 1 A3
E65 Ward 2, burn unit Nurse's nasal cavityd I Bl
E78 Ward 1, bum unit Doctor’s hand 1 I Al
E79 Ward 1, bumn unit Doctor’s hand 2 1 Al
F&1 Ward 2, burmn unit Nurse’s hand 1 o F
E32 ICU Nurse's hand 2 I Al
ESR Ward 1, bum unit Nurse’s pencil I A2

2.2 MRSA EHHAEE PFGE SRR

5o b MRSA E#kM KRB EE, Pl spghk mhr 4 se . PUSE bR/ &F CLEAE .
B-IIMERERE, LTAMK, FAVE. AAME. ABE. KXEE., £BAHK MIC,
HEE. WHE. ZERAVERY, (IHFHEFR. FIEF. emZHE. BEEHAEY
Wi & L F A MRS . RIBETTA FiSACIEREH 19 #k MRSA A WFEB (] ~
V), HPFI0OKERT I, THhEBTIRE, [ #b, ArBEEAXRE, 8555,
S575. S588. S590. #1S592 ¥iRAIO4rieiEtk, E64. E65. E78, E79 Hl E82 iy
Bk amiEdayamek, AoBREkKE, 5590 kaMmal, 5592 f ES2 k § ICU,
Hetkadmkdne. 184 3F 5596 F E35 kR ICU,

3 itig

GM-PFGE (22 F 4 DNA #4 1< FR 1t BN VI Bk sl S bk ) RHARAH L
AR I EEXT MRSA 9 fa (R E1TRBYI, =4 DNA Kh BB E #1745,
SR P A BB DNA B0, MR b RBCA R B sk BRI MR, 237
B, EEALT, RANNERSEMREAHERLEST S TMITREDT. BEEARE
MEERRK “27 . PFGE 4RI [a—Hp& T AIEME | ~3 & DNA H B,
Wit R R REREEEEN, BERNRE. WA, Z2RMNEEERBYIA AR
SeEitdn, EMRHIHE DNA A BB B AN R4 AT Bt betiflmE . ICU A
SEFHER bk PFGE 5347, RATRILA S BB T A BIAHMN AR LA, b4
BEBEMEN Al WA, BRI A RERKEE SR BetsmE 1 (8575, 5588) K
[Fl—BEEHA4E ICU (S592) RMmdbbighs (S590), miH, SABkEKL sy BadE L
BB, XEW, EHBEIERNRE RSPt R R AR B N e &
MRSA %, 4, FHEPHERHEKTIR MXF MRSA £1§07

L TR, EARER R MRSA, REE ICU ZMEREE RN 2 BT MR-
SAJG. HATEMEREREREF ARMT RAETTEES9 48 MRSA, 31T 1
Pk REURAEM PFGE 04 . SR Bk BE, Rt | EEERAMNT LAY MR-
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SA 4y E5bk E78 ., E79 SR N AR E YRy S575, SS88 A EREM Al BH, &
+REFEET A3 (E64), PHIGICRELEBT A2 (E98) WAL, XBERELE.
THETESRM ST MRSA 7E5 F NS, LHEEGRBNEAMTTEER MRSA #i
ITHREREEAEDN , 8RS ICU 5 A MSRA BIrpyxE, RITABM ICU 5%
B EOFEMAREEESEM E35, E82 BB RATN A1 R, HEHMEIER.
ZEHE, BAEREMEGREEIEAICU, YA ERFARNBELSL5EE, B
HOBEFERGREFAREE ICU BEMERRE, H4b, PFCE BiEREREMB
B, £BEPFERGHERE2 T, REXKEERNENBRERETRERAYT #.
g WL, FF PFGE XF MRSA B PRt 17 Wke, I8 e miT KA &2,
AMAERAHELRRRL, B, KEHEGRHER S555, 8575, S588 MMmBEF AR
F. LB EK MRSA LA R EURIE A A RFEM LI, MR R ICU 8%
FHERMGORHAY S590, 5592 WAk SR GRR G B E MRSA BT 4E ZEURER
A—3. Hit, HHEWEHEEETENMRBRREZEZREFHECEBEREATINERS
%,

A BT ST o X et e 5 K FLE B IR 4 B /Y 19 £k MRSA By W 25 ¥ #1 PFGE Bl
4T, AHEATENARREER MRSA EREBLNEERE, ESARTER
MRSA R 8 H 15 B VTR T ENARCHE, RN ARER, Amdd
MRSA HIEFE R,

$E LW

(1] Zetola N, Francis J S, Nuermberger E L, et al . Lancte Infect Dis , 2005 , 5: 275 ~ 286 .

(2] Am J. Infect Cantrol, 2004, 32; 470 ~485 .

[37 Lescat M , Dupeyron C, Faubert E, et al . J Hosp Infect, 2004, 57 253 ~ 257,

(4]% %, 2EY, BHT. tEREWMEMREERE, 1999, 19 333341 .

[5] Shopsin B , Kreiswirth B N. Emerg Infect Dis, 2001, 7: 323 - 326.

(6] TEE, N B, {3, F. AEDEEH, 2005, 32 (2):73 ~ 77

[7] Tenover F C, Arbeit R D, Goering R C, e al . J Clin Microbiol , 1995, 33, 2233 - 2239 .

[8] Merrer ] , Pisica-Donose G, Leneveu M, et ol . Infect Control Hosp Epidemiol, 2004, 25, 515 ~ 517.

© PEREEME MR RAATIRKE®HES http://journals. im. ac. cn



