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ABSTRACT: Objective To investigate the spread and antimicrobial susceptibility of methicillin-resis-
tant Staphylococcus aureus (MRSA) at hospital. Methods Totally 110 strains of Staphylococcus aureus ( SA)
were isolated from the clinical samples of patients in 4 hospitals and 30 strains of SA were isolated from the hos-
pital environment and personnel in Xiangya Hospital. MRSA was detected using oxacillin disk diffusion test,
cefoxitin disk diffusion test and MecA, FemA gene PCR assay. B-lactamase was detected using nitrocephin
sticks. The antimicrobial susceptibility of MRSA was tested by K-B disk diffusion test. Results Among the
140 strains, 89 were MRSA, accounting for 63. 57% of the total SA. The isolation rates of MRSA in clinical
strains and environment strains were 64. 55% and 60.00% (P >0.05). All MRSA strains were sensitive to
vancomycin and linezolid, 87 MRSA strains (97.75% ) were sensitive to teicoplanin, most of which, however,
were resistant to other antibiotics. Among the 89 strains, 85 MRSA strains (95.51% ) expressed [3-lactamase.

Conclusions MRSA is highly prevalent in hospitals. Most MRSA strains are multi-drug resistant, but are still
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sensitive to vancomycin, linezolid, and teicoplanin.

Key words: methicillin-resistant Staphylococcus aureus; nosocomial infection; antimicrobial resistance

i FH E PE AR 4 BT A 2 BRI ( methicillin-resistant
Staphylococcus aureus, MRSA) 2 = e Je& e 1Y) 31 2 8
B 2, X A Y ST ARTE N Y B Tt i 28 A
Rz, ] FEERG AT R L, BXEL R,
T E B i PR R 1 97 I 47 1 B2 Bt N 1% R R 1
—RMERL, B2 55 N DY B PR3 4y it 2 5 B0 MRSA I e
WAERE I 2k Ae, PR T S B A8 S IR B b Ay
5 MRSA (1l R 53 A5 A1 25 W U AR IR 2, A
VA T 4 TR e MEBE BE rh MRSA B9 Ji A7k
DL KX 14 B 1 259 iU L DL by 91 B 45
il MRSA [ p e 2 ik 2%

RN T %

RIGEK IR FE AR 2006 4 6 ~ 10 H 75 #lHE
BE B . UHE == B . AN T ER — IS e AL RR N T AR —
BE Bl PR AR A< th 23 25 R i 110 B 4 B 60 3 49 BR
( Staphylococcus aureus, SA) , FREERF#F . 30 £k SA,
73 B3 2006 47 ~ 10 7 7R Ak B B R 4R 19 160 £ BR
BbnA, Hopo102 fyok AR RLME, MR AL,
HEFRAE . DR, WETI T mide. TR
2R, 28 ek HEAET . TR

BEBEH  SA (ATCC25923) , MRSA #p i 4
(ATCC43300) . Kim & f # s ERE (ATCC25922) |
B-PN I Ji i FHAE R (ATCC29213) I -1 Mt i 1 9
PEbR (ATCC25923) Xy 1 HE B2 e S e 425 ) v oo £
itk

MRSA #ifll

Ak RAZEE Oxoid 24 A AP AR (0X,
Lug) FkflViT (FOX, 30 pg) 25f4th, MRk
2004 4F 3¢ 5] I IR 52 %5 % by 0 L % 5t 2 (National
Committee for Clinical Laboratory, NCCL) &t i #5 #E
AR LW T (1) MEE R <19 mm
FIWT R 25, W e 9 MRSA; (2) 78 8 B AR =20
mm FJ BRSP4 0 A Bk
W (methicillin- sensitive Staphylococcus aureus, MSSA) ,
DRMEPAR: (1) VER B ELAR < 10 mm FRFH B i 24
B 9 MRSA;  (2) M Fel B AR =13 mm H] W%
&, BhE N MSSA; (2) MR E AN 11 ~12 mm
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HEGW . (1) 2B FRELEE
)P BB # DNA /N B, SR A TIANamp Bac-
teria DNA kit i{ % & (dt50, TIANGEN) $#EHU SA Xt
N4 DNA Biti . (2) 2% 30k 4 MecA Fil Fe-
mA FEHG1H): MecA 514y (310 bp) : M1: 5-TGGCT-
ATCGTGTCACAATCG-3, M2: 5-CTGGAACTTGTTGA-
GCAGAG-3; FemA 7|4 (686 bp): Fl: 5-CTTACTT-
ACTGGCTGTACCTG-3, F2. 5-ATGTCGCTTGTTATGT-
GC3, (3) PCR JARWAKZ 25 pul: KEMZEK 8.5
wl, 2 x Master MIX 12.5 ul, [ TFiFESIH4% 1 wl, B
Bl ple (4) PCR BB 454 92°C Hil A2 P 1 min;
92°C A% ¥ 1 min, 56°C 3B & 1 min, 72°C ZE{#1 1 min,
30 AMEF; 72°C FieJo SEAH 3 min,

MRSA p-HBEERESH T L) ATCC29213 1£ 0 B-
DAY Tt fe il BH 1k X BEBR , ATCC25923 Sy B-14 ik fie it 91
PEXS BB, SR FHE[E Oxoid 23 & B-PH 1 Mz 1t A6 1 3,
I Nitrocephin 8, 2 B4R ARG I 35 VE D0 A E 17

MRSA G RS8R P E Oxoid 24 A )
HREE (10U), kfumepk (30 pg) . Whekim (10
peg) . BERLT (30 pg) . FKRE (30 pg) . 4%
2 (I5pg) . BHER (15 ng) . MEVE (5 pe).
SMEER (2 pg) . FIHECE (5 pg) . BREET/iAH
TAT (15 pg) o FIZsmefe (30 ng) . JTilE R (30
pg) MK FLURER/EF 3H (105 we) 25840h, R4
2004 4F NCCL #4t iy druf e gt 1

FITZFAIE SR SPSSIL. 0 Gt itE, BiH X
K MR PE, P<0.05 F5RE04 02,

% R

MRSA &M ZE R %] MecA Fil FemA & K (1 B &
Koz S B 7s, 140 Bk SA ¥y af kg i #1] FemA 3L A,
XFOR W PE BRI Sk TS T ¥ 25 1 89 Bk SA
(63.57% , 89/140) HJTTK M F] MecA JE[H , i {U X}
TR PUARTE 25 /0 1 Bk SA A 1 Bk SA 24 2R 4611
5| MecA £ . LUK H MRSA fiit 25 3£ K MecA 35 Ky
SR, HCBCOR MR VEARORI S TG T 40 R AT MRSA
M4 5 R, AR PEARAR B vk 1 B o 100, 00%
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F Stk N 98. 04% 5 SLALPG T 46 A vk i SR A 57
PR 100% 5 PifP k2R LR ENE (¥ =0.02,
P=0.99) . Ifi RO B HRAIFRES 435 bk b i MRSA £ H
A 64.55% (71/110) F1 60.00% (18/30), Wi
FMHZERTREN (¥ =0.210, P=0.647),

I AR AR i MRSA K HRE L - I AChR A A 1
71 Bk MRSA, . 33 Bk (46.5%) K H ¥, 25 #

(35.2% ) KA WY, 6tk (8.5%) KATIR
TR, S ¥R (7.0%) KAMA, 1 #k (1.4%) K
AR, 1k (1.4%) KA FEME,

HETARAS H MRSA 6 A 00 . SR LR AS v 3L 4G
18 Bk MRSA, Mo 13 Bk A BEIr 3R 8T, 5 #Rok A
THEAGRT (1),

1 EARAORIE Loy B

Table 1 Specimen sources and isolation rates of Staphylococcus aureus

AR Tsolating place of specimens n MSSA MRSA 431 Total
K% Bedframe 20 20.00% (4/20) 30.00% (6/20) 50.00% (10/20)
[¥%47"F Hands of accompany’s personnel 19 5.26% (1/19) 21.05% (4/19) 26.31% (5/19)
3k AE Bedside commode 11 27.27% (3/11) 36.36% (4/11) 63.64% (7/11)
41+ F Hands of nurse 30 0 (0) 3.33% (1/30) 3.33% (1/30)
I 148F Door knob 9 11.11% (1/9) 11.11% (1/9) 22.22% (2/9)
WP Y Invigilator 5 0 (0) 20.00% (1/5) 20.00% (1/5)
Y5792 Chart file 12 8.33% (1/12) 8.33% (1/12) 16.67% (2/12)
255 Air 3 6.25% (2/32) 0 (0) 6.25% (2/32)
£ 4= F Hands of doctor 9 0 (0) 0 (0) 0 (0)
Jp T 5 Desk 6 0 (0) 0 (0) 0 (0)
45 . W Catheter, aspiration sputum bottle 4 0 (0) 0 (0) 0 (0)
HAth Others 3 0 (0) 0 (0) 0 (0)
£t Total 160 7.50% (12/160) 11.25% (18/160) 18.75% (30/160)

MSSA: H S U AR G B (ORI R AT ;. MRSA - if HY S P AR 2 (0 A 7 BR TR

MSSA : methicillin-sensitive Staphylococcus aurew; MRSA : methicillin-resistant Staphylococcus aureus

MRSA B-H B EE R MR 89 Fk MRSA 1,
A 85 Bk (95.50% ) WKyt B-PNBERGHEE, FHrb 18 Bk
Wi MRSA B rTAG Y B-P BEREE, 17 71 BRIl K MRSA
(4 B- P ot g il 7 g %5 0 95.77%  (68/71)

MRSA #1 MSSA G845 R 89 Fk MRSA Xf H %
o Sk A MR ORT I v B e A 2, X R B R
MR AER. BAER. LBIRE/E D H M
BT oK B T 25 R4 7E 90% LA b, %o F) A S it 25 %

H60.67% , Xt 45 W T/ 48 % 7T BT 25 K R
4.49% , XREFHIT RN 2550 0, A K B FI 23
i R TS B R I 25 B AR . 51 Kk MSSA A Xt & 5
FIT 25 % 7F 90% LA 1. MRSA 5 MSSA X & &% .
UG T/IREETT . B RLT . FIZS R T B
RN 2 R R B ENE (P>0.05), X HAL9
i TR 25 ) 1 it 24 2% MSSA 2B 1§ {ILF MRSA (P =
0.00) (#2),

F 2 89 Bk MRSA Fil 51 Bk MSSA Xf 14 Fif i 24 9 S0 G I 45 51 He
Table 2 Comparison of 14 antibiotics sensitivity test among 89 MRSA and 51 MSSA

MRSA (%) MSSA (% )
St ;
Discs e W e R X P
Resistant  Intermediate  Sensitive Resistant  Intermediate  Sensitive
% % Penicillin 100. 00 0 0 98. 04 0 1.96 1.76 0.19
Sk ALK Cefazolin 100. 00 0 0 0 0 100. 00 140. 00 0.00
JinE Vb B Gatifloxacin 100. 00 0 0 5.88 21.57 72.55 127. 47 0.00
P 15 R Imipenem 98. 88 1.12 0 0 0 100. 00 140. 00 0. 00
T hE % Clindamycin 98. 88 1.12 0 41.18 31.37 27.45 62.73 0. 00
4175 & Frythromycin 97.75 2.25 0 66. 67 23.53 9.80 27.04 0.00
Z2 | & Telithromycin 93.26 6.74 0 3.92 5.88 90. 20 122.93 0.00
Sk AR i/ &7 B 3H Cefoperazone/ Sulbactam 93.26 1.12 5.62 1.96 66. 67 31.37 115.09 0. 00
BTk £ Amikacin 91.01 3.37 5.62 1.96 5.88  92.16 109. 74 0. 00
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MRSA (%) MSSA (% )
R A i .
Do, R Y T X
Resistant  Intermediate  Sensitive Resistant  Intermediate  Sensitive
F 4 Rifampicin 60. 67 2.25 30. 08 13.73 7.84 78.43 43.94 0.00
ZE W T /A48 7T Quinupristin/Dalfopristin 4.49 5.62 89. 89 0 7.84 92.16 2.56 0.28
B # LT Teicoplanin 0 2.25 97.75 0 0 100. 00 1.16 0.28
FZS R Linezolid 0 0 100. 00 0 0 100. 00 - -
Ji 15 % & Vancomycin 0 0 100. 00 0 0 100. 00 - -
71 kil K MRSA I 18 #REREE MRSA Xf 14 Fhdp Wik, 2R LR EME (P>0.05) (£3),
W 2D U AR I 25 R R, R R 2 E
£ 3 71 BRIG K MRSA F1 18 #RFF5E MRSA Xt 14 Rt & 25 ¥y Sl Mk 45 51 1
Table 3 Comparison of 14 antibiotics sensitivity test among 71 clinical MRSA and 18 enviroment MRSA
Ilfi K k% Clinical strains (% ) W EERE Enviroment strains (% )
i i .
Do W ot R W b R X
Resistant  Intermediate  Sensitive Resistant  Intermediate  Sensitive
FHH & Penicillin 100. 00 0 0 100. 00 0 0 - -
S A FK Cefazolin 100. 00 0 0 100. 00 0 0 - -
b Gatifloxacin 100. 00 0 0 100. 00 0 0 - -
PR g Imipenem 98.59 1.41 0 100. 00 0 0 0.26 0. 61
TR Clindamycin 98. 59 1.41 0 100. 00 0 0 0.26 0.61
2145 2 Erythromycin 97.18 2.82 0 100. 00 0 0 0.52 0.47
Z2 M| & Telithromycin 92.96 7.04 0 94. 44 5.56 0 0. 05 0.82
Sk AR i/ &F B3 Cefoperazone/Sulbactam 95.77 1.41 2.82 83.33 0 16. 67 5.40 0.07
F[ k4 & Amikacin 90. 14 4.23 5.54 94. 44 0 5.56 0.79 0.67
F|#5F Rifampicin 73.24 2.82 23.94 72.22 0 27.78 0.59 0.74
ZE Y T /IR RETT Quinupristin/Dalfopristin 5.63 5.63 88.74 0 5.56 94. 44 1.07 0.59
B AT Teicoplanin 0 2.82 97.18 0 0 100. 00 0.52 0.47
F LSk Bz Linezolid 0 0 100. 00 0 0 100. 00 - -
Ji i % & Vancomycin 0 0 100. 00 0 0 100. 00 - -

W

—

FemA £ & SA A (£, /2 MRSA 1) 4
B 25 56 0 G FemA JE PR AT LI 43 SA 15 HAth
[ Tl B PE A 2 BR TR . MecA 5 PR 2 ) 7T 72 A — Fof e
K HE RS S
PBP) 2a, MRSA [ 25 ¥ 78 T PBP2a &5 B-p Wi 2
PUAERGARENRAL, (HEA ER PBP &M, H
PCR 4" 31 SA 11y MecA 3 [F A8 4 5 1 42 I H MRSA,
AW RA PCR ik, Kl T4 4 REAER
O3B B 140 Kk SA H FemA Il MecA 3 X 1) 2% 3K 1
W G5B R, 140 Bk SA X ] 46 ) FemA K& A,
LA 89 Bk SA kil 1] MecA LK, I MRSA #i % h
63.57% , w THEAMIF (0.5% ~60% )7, Wi
F 2002 ~ 2003 AF i [ 41 1R i 25 W 00 A 58 4 X 14 A~

% H ( penicillin-binding protein,
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ST ¥ MRSA J £ 45 5 (41.0% )", (UMK T4 18
TR E X A LS (63.9% ) .

R PG AAOR Sk FEL TG T v 4 T bR S A G
th MRSA, Hrb, SLfEP0 T 40 ERe e sy, Al
SR BHPESE R, b, BTk fL7E T A% T MecA B
RIFeik, PR B O o 9 SR, AT Ok 5 01l R
SEE = FRUETNSS (Clinical and Laboratory Standards In-
stitute, CLSI) #E77 fff F 3k #6175 T 25 S48 R 35 A
MRSA' o A TE LIS H MecA 3 P 4 b 1 % 1 o
AR EIEAT 1 B, 4 R s R PG bR AR ik Y
JEE R 100.00% , F55EME R 98.04% , LAVE T 4K
Fr v B U R S O 100% , RN 7 vk 22 5
WEE . DN 5P AT R A BIE 5T BT W B MRSA T8
PRI REARIT 1) Fe38 MecA FEIH, BRIy ik ¥ R BLH
AR e ) B

C 1 MRSA XJ 8- Bt Jiie 28 0 2F 2% i 25 1Y 3 22 it
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s (1) Jetifk L MecA SEIH 457 4 PBP2a "
(2) F=rE R ANEYE FUR. DNA 564k | #5554 G2k
1 B-IN ML, XHR o B-IN BERE ST AE R iR 25, A
WEFEALAG I 2 89 #k MRSA, Horp 85 B 7] A B-A it
Jiclil , 7 AR 95, 51% o X 14 Tt B 24 4 11 K
PER 28 S B, 89 bk MRSA X & K . L ftme Ak
MY B amt 2y, XM, mksE R, 24
BHE . BAER . SALURER/EF TR R AL 0 T
ZIRIGAE 90% L) b, XA - Tirf 25 Ry 60.67% ,
Xf 2 T/ IR AR T R 2538y 4. 49% , X FE L
TR 2550 0, oK S BT ) 25 W i R oty 85 3R (9
YRR, $ERAY] MRSA JL-F-XF i A B-79 ik e 25 4t
A AR 2y (CLST 45 H RIS 24 65 52 90 SUR i B 4 o
Mif2h) , XFwEihmd . dRTRMRANBLEZ
G EANEESE 7/ RN NI TTDO = DASR & S VG S W ]
TTT IR T A e R, R R R s
) SR I D 100%

HETX MRSA 3R 3 2R T 7l 3 R SR ik
KYUER, HEE T N ERERK BN ZN, &
W BT R S A IR (vancomycin re-
sistant Staphylococcus aureus, VRSA) ) #L, H 2002
AT 5 [ T 75 42 1 O B SRS 1 5 VRSA G 1,
VRSA Rl ih, 2008 4FE1EE M 4fIE 1 1 5] VRSA
TR RIS A 1 A P T I AR A R S
FEPURZY , X MRSA 2538 2% BH P40 3 B A AR 95 19 40 1)
YERT, ok & 35 AL T T 25 W 52 ST 25, 48 Q%
T/RRRETT IR BE P R 25, REWE T 54
FATLA 3T LGRS Mn, WRh 254 BA O [R50 B AR
M, HAURETE R 251 8 ~ 16 %, % MRSA HAA R
UFROPUR ROR , (B2 0% T/ R8T 7R3 [ i oK it
AGIREERT, AWEFA 4 Bk MRSA X2 008 T /3546
TR 2y, FSUR AN W, [l A1 4 A 1 e 4 BH R
SR b TR ROAE AR R I R R T 24 94 i Bk
W, S22 Y T s R R R A

AT, B BE PR 5K IR ) MRSA [ Ak 32 %k
A5G B F R DR AR Wil IR Sk AR, R
B4 A b1 T MRSA (£t gy, o Honl g
AR5 B B PRI ) MRSA % 5 g4 22, T 4 - A =
Uil MRSA K6 Hh A AH X B, TN T BE 5 7E B4 A
SURINGE T AR A BB OC R, AR i kB,
Wi PR 73 B R R 356 73 B9 b ) MIRSA A i 38 22 53 T W
FE, Ok F ) MRSA XF 14 Fh47T 15 25 9 1) it 25 1%
ZRWIHT R EE, WERAM ZEHM 2, A

FEHPER G MRSA 5 il /R MRSA n G HA7 [Al IR 1%, #fE
I ERAS BT 25 56 DR A, 2 3 54 1 TR A A HC A i
ZyFEIR B TOR., DA T A T 25 W OB B BT A A
25 B0 . [N I I B R MRSA JR YL & 575 YL 3R 55
— B ARG YR A Y S UG | e T,
DI I T B S
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