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¥t norA.qacA.qacB.qac] 4 R EEIAMERE KT, 317 B A BE RN (PCROY M Rl S A 47 AR R 1
MH T FANHRR, A RBAEHREROTA. R MRSA MRHBENR 78.4% ;M A HBERNES
BT RSB 100. 0%, M0 HiAl 19 M AR CEREK . FER.LAKFE ARG LAMbE. LB
Ehb L RS LA T R R AR SR EE MYER AER EER KR ER A FRR. K
AER EERVE MBYE . FRYPE)WE . norA.qacA.qacB.qac] 4 HEEH MR H 5K 67.5%
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[Abstract] Objective To explore the status of methicillin-resistant Staphylococcus aureus (MRSA)
infection in an intensive care unit (ICU), and investigate the active efflux mechanism of MRSA. Methods
Eighty isolates were identified as MRSA among 102 strains of Staphylococcus aureus collected, and then the
minimal inhibitory concentration (MIC) were determined. The 4 primers of active efflux gene were
designed to amplify the 80 clinical isolates respectively by polymerase chain reaction (PCR). The PCR
products were analyzed by electrophoresis in order to grasp the situation of the existence of the four genes
(norA, qacA, qacB and qac]). Omeprazole inhibition test was used to observe the changes in the
susceptibility of MRSA to antibiotics. Results The detection rate of MRSA was 78.4%. The sensitivity
rate of MRSA to both vancomycin and teicoplanin was 100.0%, while to other antibiotics (oxacillin,
benzylpenicillin, cefuroxime, cefotaxime, ceftazidime, ceftiaxone, cefepime, cefoxitin, imipenem,
piperacillin and tazobactam, azithromycin, erythromycin, chloramphenicol, clindamycin, - amikacin,
gentamicin, levofloxacin, gatifloxacin, ciprofloxacin) MRSA was multi-drug resistant, The detection rates of
norA, gacA, qacB and qac] were 67.5% (54/80), 15.0% (12/80), 21.2% (17/80) and 11.2% (9/80),
respectively. Combined use of omeprazole and levofloxacin could lower MIC value. Conclusion The
infection of MRSA in ICU is serious. MRSA is multi-drug resistant and possesses active efflux genes norA,
gacA, qacB and qacJ. Omeprazole can inhibit the activity of the active efflux genes.

[Key words] Methicillin-resistant Staphylococcus aureus; ~ Minimal inhibitory concentration;
Multi-drug resistant; Active efflux gene; Omeprazole
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1 BEREHE

1.1 BRI 20054 1 H—2008 4F 3 A, AA B
ICU &3 102 (k& KO HREEHE) /K
77T HRBLBRK,1 R A LK. R SE. KA
REFARNFEHY. ERBEFR 14~84F . B
& 2007 45 3 H 5 PR 3L 10 Z 45 LB 5 B (CLSD 3
FEHRE LT H 80 B MRSA HFAHE . MRSA
AR CS. aurens ATCC25923) & e By AHEFE
1.2 EEEM . HE 5% 2 A E Oxiod 2 H ™=
> E 35 HEEE norA.qacA.qacB.qac] 5| &EHE
KEREYAF AW, A B4 KB (PCR) B b
R EMHEENA AINTP.Taq DNA B4R . RS F
B Marker B8 88 T H & TaKaRa A H,EH
MK ¥ 72 H Sigma 2 7 ,50X Tris-Z 8 (TAE)
BKEWEERS T RERERR, ERAUHER
1XTAE,

1.3 MRSA ek

1.3.1 MRSA RREE R4 CLSI R, FEEM
TG bk B R0 B 9 B (MIC) >4 mg/L B ] LLYE B R
MRSA,

1.3.2 MRSA ¥ 5% # mecA ZHM PCR BRI K
R :MRSA K5]#1% mecA EFHSCEH 623 bp #y
HREFBE, LHSIPREIN 5-AGTTGTAGTT
GTCGGGTTTG-3', F#5I 9 /5 % 5'-AGTGGA
ACGAAGGTATCATC-3' ., R &4 .94 CHIAH
3 min,94 ‘CZ# 1 min, 60 CiR Kk 455,72 CHEM
1 min,30 MBEREH 72 CEM 5 min,4 CHRER
W, BRSBTS Bk, 7E 623 bp AL BL
®H%&H N A MRSA,

1.4 MRSA # MIC ¥ 5 . # MRSA Btk fh 2
M-H Hig##0 L, TEABBFRER 18 h FR
H, AR MR N ESRAEH MIC, RAZR
BEMUEEEFHE, TR 50% K MIC 5 90% /)
MIC(MIC50,MIC90) , # 4% 2007 4E CLSI #E# # 45
WA A E X P Y W BB, AT & #h A
HHHAEER, %),

1.5 FEh5EEE K PCR ¥ 1 R KA

1.5.1 PCR 5|9 #yi&3t . # M8 GeneBank ¥{{§HE
W ESSMEEEFIIE R, BT YIRS o4,
vk i BT Y. HP norA.qacA.qacB.qac) 5|9
F % L

1 /R E norA . .qacA.qacB.qac] M5B FER

it , . EERA
S ALk L LE o

torA  TGCAATTTCATATGATCAATCC ~ AGATTGCAATICATGCTAAATATT 159
qacA  CCATACCAGCTCCAACT ATAATGCCAACTACCCTT m
qacB  ATAATGCCAACTACCCTT GATAATCCCACCTACTAAA 1106
qac]  CAGCAGAAGGATTTACAA CGTTAAGAAGCACAACAC 239

1.5.2 DNA BRMF & - HBANEE, WA
100 pI MR W, 55 CABHI 2h,95 CKBKE
10 min, B> » b 55 98 BP S B (R 4 1800 T B AL
1.5.3 PCR ¥ #%.25 ul Rk &% PCR K
18. 675 pl, k#5147 0.1 pl . T #5147 0.1 pl .ANTP
2.0 pl 10X B 2.5 pl, Taq B§ 0.125 pl B4R
1.5 pl, KB &%#:93 CHAM 2 min, 93 CAEH#
30 ssnorA.qacA .qacB 52 'C&E & 30 s,qac] 48.5 C
S 30,72 CHEAM 45 5,34 MERHJF 72 CEM
5min,4 C RE/FN.

1.5.4 PCR =4 o3k 47 .49 8 PCR =Y H
RSB 1B IREERBK, BRERBRRLE
pUE-FSR:LP- 304y A

1.5.5 FF 5 W & M4 47 . % PCR 7= %) # 17 B F§
AHNEREEYMETEYAT, FHUFENS
GeneBank % 4t A0 48 02 ¥ 3h S HEE H T 5 L X 4347 .
1.6 BEHMH KR BRESSIHEEET HHE
EXtH MRSA 42 (k. M AP B IR EH
(3% 20 mg/L MWEMAOBMMICH, 528
RAZEERY EH MIC E#1T0 .

2 &4 R

2.1 MRSA B H 102 (RS HE P, 96 B
RAERBEE HPASHKRA<UIMEBE,
50 RER B BEREF (60 3 ERMBR LI N
3.1% 1 52.1%. #H# MRSA REHARFH,RHEKR
He % Bk M 102 % & i B8 P 07 % th MRSA 78 %,
1 % 76. 5% ; TR FI 48 7 4% mecA Z B PCR ¥ 1§
BB UE R H) MRSA 80 Bk, K # N 78. 4%,

2.2 MRSA j MIC ® ¥ (32 2) :MRSA %} 21 Firfii
W2 MIC 45 2 B/R,MRSA sk K54 R
BERNT A HERBR SR, XA 19 FHid
EHRBERK.

2.3 Ezh5MHEEE PCR 54 R (B D3 80 #
M 3E 9 MRSA B # 4 5147 £ 30 4 # 2 B norA.
qacA.qacB,qac] #9 PCR §" 3,38 § norA £ H
54 Bk, B #E K 67. 5% s SR H qacA HH 12 Bk, &
HEH15. 0% ;M HqacBEE1I7# , RHEER
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@ :norA, (®: qacA, ©: qacB, (@: qac);M:Marker,1~9 4K MRSA #§#k,c B0 R
M1 ESHSHERT N KE

21. 2% Kt qacy B 9 Bk R ER 11. 2% . K
J5l B 72 7E norA Fil qacB £ H M F 12 ¥k; F T &
norAflqacAZ: H WA 3 Bk; ] B £ 7F norA.qacA
1 qacB B EH KA 4 ¥ ;s BB F£7E norA Hl qac] B H
A 2 .

;2 80 Bk MRSA BZHE 4 #

£3 MA 20 mg/L RERNMNARERE

WEER Y E MRSA #i#k MIC HAEW
MIC(mg/L) B+
k23 s L/(R+E

i nixE i i MIC H1E

1 norA 8 32 4

2 norA+gacB 2 >64 >32

3 norA-+qacB+qacA 16 64 4

4

norA+qac] 2 16 8

HEEY MIC50(mg/L) MIC90(mg/L) W ZiE#k (%)
C R 32 >32 80(100. 0)
HEBE 8 >8 80(100. 0)
% Hank¥E 128 >128 66( 82.5)
Pt 256 >256 68( 85.6)
3 74t B2 32 64 75( 93.8)
SN 256 >256 60( 75.0)
2L 128 >128 73( 91.2)
LHEAET 128 >128 72( 90.0)
W3 8 64 61( 76.2)
R AA=MEIE 128 >128 77( 96.2)
MEBR 128 >128 71( 88.8)
aBx 64 >64 75C 93.8)
wBR 16 128 38( 47.5)
AHER 64 >64 72( 90.0)
Rk 2 128 256 69( 86.2)
KXBER 128 >128 68( 85.0)
EHEBRVE 32 64 68( 85.0)
mEHYE 32 >32 72¢ 90.0)
HHEDE 32 64 69C 86.2)
BENT 4 8 o 0 )
FHBR 1 2 0 0 )

2.4 FINELER - REERNESEREETHERE
RFNER,MRSA i 4 FEFHSMEXARBHE
EMSEREHRNNREFETELHER.

2.5 MERNMIN MRSA REERDPENEW
(R ELEFVELBREWRE P MARE
Bk 20 mg/L, ¥ E MIC {8, 45 R B R B 42 #
MRSA #4831 )k B XSS L E R FEE
S—MESHEEBRFE 3 B 4 RiEH MIC 3
feoh, HR27 BMIC BB — B ERE: A
NERITEHSIMHEERER, EMICEEEXEE
B84

HRHRRAR, ENEEARDE

3 4 ®

ESE - HEBEREN S ABEEIERTL
FHATFIERARA, 7 8 6 MRSA F 1961 4E 8
HEM Jevons™ R, HH MRSA B R EBRBRRH
FEREEZ— H P ICU ZRRR XA,
KANRPHMATHBREAAENVER E2HHE
BB BT BUM B 5 R £ 8% B 2 BB A3 45 A AE (MODS)
A B 98 B BRAR 81 45 408 N f B B T IS A R T
M —0, FREMBLEN 126 Flg4 ICU
BRBERFEESTRAEAYEBENTR PR
BASKBAREEREM, S WEHK. HERAKBK
ICUABBIMEHE S KAERKRES 96 %, K
BEHARNFHEYA 16 #; i M MRSA B§ &
HEBHBRETUEH, UER>60 P . AHFS
MEFNBEER EXSHENLSE P, A3 %
mecA F: [ PR ¥ T X 2 1 V4K SURR 06 B 4K, T RE R
mecA HEL THHRERBMRE BHRT&
PBP2a 8 5% 75 ¥R S , T 4 12 B8 Bk 7 Ak 0 2 4K
B p R B RS, H i TFA mecA ¥
B 7, — B PBPza %3k, DA VT RREE T K
iRz, B ARRTFFAERIERY HER
ih i 80 # MRSA,JR 3K 78. 4%, We i TR B2
WEMRER 72.2%, 8BS ICU RBEMEARR
B¥., MR BN MRSA S EBEL LHER
R BEBRE AFHEE EEMEE EAEET
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R EBR.AHAEBRNRAEHYEE . ANTEHE
R EBLHNTHER SEARERENEHGHFRD
EA B EERBTRRERERNERGEA, B
P B B2 BE RS BB R > MRSA MR, IR
RPN 2 BREUREL T REMEK.

MWW LS HER G R A 1980 £ dy Ball F0
McMurry ZEBF 52 K B 2 7 08 X PO 36 3% ) 25 $E 15 6]
WMERM. ZE¥EMNMEIIFERAEHTT KE
MR ELT EIMERERABENER EBLE
HWOERRBRRPUREFE KA AFEPEY
FEEN, REMERBEEE, KA, A HEDH
B R KR, Bk ZBH W 254 . Markham
Neyfakh™IZE 1996 4EBF 98 & B, MRSA i} #1568
R 5 AR S HEEER norA BEAF X, MAH
T 24 1 T B S HE 8 400 350 00 ) 17 B S0 . 2004 4E 94
KBV, B LR R IR Y &R
50 % B V5 T i 25 3K, BE K i = W 25 % 9 MIC, B4
B R 2 ne m ShHE, DA 351 HE B 4 B it e
WREAREA YW EEIHZ —, RFFRPEI
norA ,qacA.qacB.qac] 4 # E 5 HEE H # 1T PCR
¥, iE3% MRSA 1T ZHE XS HEEHE  norA
HHE G 67.5%, KN qacB 21. 2% .qacA 15.0%,
WA T SCHR IR B #Y qacB 38. 3% .qacA 16. 0%,
ARSHBRAIFTRNEREMARBELBIHIRE
FAX,HqacB WHFEWBH T qacA WEREXR
REAMEER—B T qac] B HRHXTEE.

TR RS B-py T B e A ) 3R) A B 3 B AR R
B, REL 07 490 O Wt 25 0L, o L A8 o 40 A Y 24 4 () A A O
B2 — B, DA 40 B b B ShHE TR O B S B
SMEFEMHRZBEN . N BRI FERRE , LUF M
PHRFRABIGED B BRI M5 HEw
BRI R, AE R B—H 10~20 mg/L,{Hily
FEMACERAHMEEE, Bk, EE% EE
MA. BRI REZNMK H-K-ATP BiWHH,
HWRFFRPMAREN MG LA, MRSA X EE K
VERMICEEARBEN TR, RRRER WA
& &4 35 HE 2 E norA.qacA.qacB.qac] §
MRSA Zi ¥, BiE 19 kR Bt Esh 50 HE
EZH HEWATREROEBHERTER X KRR
LRI Y B K A B 20 mg/L F3E MG PR B9 7T
EZR, HRIGKEEILROERHE, SR E
RERNMFEAABEFEERMEKSFERARTAHED
# MRSA WIEH , KERBIUHRE—ME5REH

WA RO ESRTN AKX BARRBERNY
BB MARTH—BHE.
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