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Staphylococcus aureus, MRSA) &5 L B P FI4EX
IR T A, T 1961 41 e e R I, B
&7 MRSA 7t FSEH AN 2647 . MRSA A5 %
HNAPE, X B-NBEIESEE LA IR H P =
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G IEPUER, H 1997 FEHAE RIRIE ) 5T
TN T R IR (VE A BRI (intermediate
Vancomycin-resistant S. aureus, VISA) 21, 25 [F Ak
T8 T 3 451N 7 vk 85 2R PR < (9 7 45 3K 1 ( Vancomycin-
resistant S. aureus, VRSA), B /&5 [ T B2 A1) 12
SB[k, SR MRSA 254 S A7 ik E
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T, ALHE P 2GR N RRE AT R R 2 A
&2 EWNANEM . CAVTRE, 2R
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T o A SCEFIR AT 10 Tk h 2 sy HhAE RIS
Ht MRSA TEJHIWT ST ERE, LAEAHRIT TS % .
1 HANSEMEZRREREMRBRE A ZE
1.1 HEHEFEREE (checkerboard microdilution
assay)

IR 2 R Ll —4ERUE AR 2
i oy nlEAT 2 AR AE LuRRRE . Z9AH B FH 0N,
0 TS e /N R 23 40 TR A B2 454 (fractional inhibitory
concentration indices, FICI) >K¥|Wi. FICI=FIC,+
FICg=A ZJHE B MICa arer /A 255N
MICy cwy +B Z5E I MICg g /B 2 5T IN
(K] MICg ;. FICI<<0.5 BRI, 0.5<FICI<I1
IHIINZRN, 1<FICI<2 A IRAEH, FICI>2 Jyfh
HOR,
1.2 EEFREZ (time-killing curves)
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TC 2 A B )P SRR, e S I AN IR
I T),  HUE IR A N 0 3 VR AR, AT B
IR R FH 2 A BV VB e R 2 A ek
/b =210g10 CFU/mL I AR FEVER, b5l i<
1logl0 CFU/mL BRI RAEH, BEAEEH =
2log10 CFU/mL It s5& Sk HsHi/E Y.
1.3  E-test 3%

FF B M 10 (0 SRR, K A R B ekt
R 200 10 Sk T A OB T EUIRPAR b, A8
MRS I MIC {8, 5537 5 6 50] A 5 B
J— M I T AR R, LI 2 skl A8 Ak 1K 2
I BE AR C B A 64 5 1% 2556 4l B 1 MIC, i i

T FIC $8%0 (R A B ARV FI 254 2
Tl (1 AR LA O,
14 ZHHAEREIRXE (multiple combination
bactericidal test)

TEL Ik 0 24y ) I 2 R A A R o L 23k
FE o B —Fh sl 2 M2 Py AR [/ — AL, IF
IAGE R, WE —ChREE, TR
FE 10 pL Bt 2 IIR-PAR 4R 2ERT 5% 24 h, A0
Fmx,
15 FAELR

FAT, T2 RVE R I, MRS —
fbRuEl s LU 4 ROy i b O B 1,

R1 AMTEMREBIELR

Table 1 Comparison with merits and demerits of four methods
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CBHHD Wl SRALEE 24 1 25430 ) Hdim
E-test V£ AR, SR
ZAMGARW AT FINIE 2R S VR AR T
W5 ERINSRE

W ARZE A TR IAIE, 45 R SRR BE A A R

Dy S PR RN s DU LR D 5 S Bk SR 5 IR A 5
AU I ) T IS5 AL BRI AL, R
Pt LA B

TR, T AR TS HUE R I T 2 ANIE

e 0 R M 2 AR TR A5 B PR AN B b S i LA
WK

4 FhOTEN e 2 R IFA R TER B . Grzybowska
AtV E] Ik 7 FH ML E-test VA I G FERl 1728
Hoh AR FEAE- N R, 2 Fhorikgs R —
RN 55%. White 25OV 1) 0 4 k. AL
HI E-test 3 FhOTVERTINSLAUMRIE « SLALILI 52 Fh
PrAEZAANF RIS PR AR, AL E-test
R I TR) R R M Ee ik A5 R — B 44%~
88%H1 63%~75%-
2 BEMEREPHA SIS MRSA 1EH
2.1 B-WEERELEINEZE (B-lactam antibiotics) 5
R ELES1ER

B-NIENE R FRIRN TP & B-H
NEIR ) —KPiE %, OiRE R 7 IATAEY . ki
P WIS Tl R AN S A S A
G MR PUE RN E A T H & R4
G A (PBPs), 140w 40 JBE K& i, AR K
ZBE DG . R, [N B 40 B 1) 1 i
Wt P R U A N BT b (R A ER T A
/4 B PBPs (PBP1~PBP4), H45 MRSA #ikh

mecA FER Y1) PBP2a, JARFPEEXT B-IWIEEIZE
PUEZ G MK, 43HAh PBPs #¢ B-N Mz R4t
AR, PBP2a BUARH Al PBPs AEM) & 1L L)
fE, AEA B LA,

i s B-N IR BT R LG P MRSA
TERH TR Z , ¥ AL G AN R G5 R S R AT 73 A
2,11 5MEMa MBS EH  2EERE EA
A, At R IRAREE T LA 3R — T AR
SEE WM AT LR R RAAER 2 I EAE
65%~80%. SCHRIRIE! LK FZ AR B S T IL
WA T T BRIE (epi-gallocatechin-3-gallate, EGCG,
1) FRILFREBETIREE (epi-catechin-3-gallate,
ECG, 2) 5 B-WBEIISPLE 2% MRSA A P [F4T
WAE .

Hu 2 i 5Y EGCG 5 S U bk /47 CURBE A 4T
MRSA £, &I EGCG 7 25 mg/L (HH %}
MRSA ] MIC 2} 100 mg/L) ff, ZIEPHM/&F EH
(1) MICygo H1 32 mg/L FFK A 4 mg/L, ik BT HUK £
[N RN T To i A2 15 7= A B- N I E (P R, P[]
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R JLF-A [ o Hu 251 HARFSY EGCG £E 1/4 MIC
WEE 5 250 B-M RGP AE RGBT MRSA 4%
B, OFEHFHEER (HHEE G ZNIRE. kb
PR CRBZEN . SkSEmSE) F s 428 (I
Jekira e R P D, KL EGCG Sk
R RE P Bk . Zhao 25°% T W B EGCG
5 B-A Bt HTA ZhRIPT MRSA 1E LSS A
L PBP2a 45 5%, XM RT-PCR . ARKZ: EGCG Ab
R MRSA BFE, 455 EGCG 1E 25 mg/L i A 0]
PBP2a mRNA Fik; FLREE RN T, 4 EGCG 4t
TR B R A Vo £ i B R R B IN ) 5 R 48 Adh PR ) T
MREAATf 25, 3R RIALE]S PBP2a #1400
HIERR . B4 MO 2 BRI IR 5 EGCG M
IR ARV B 15 7% I B 6 MRS A-74 [ MIC
H 32 mg/L Xiidhy 256~512 mg/L, MifE NS
(IR Z BEEITCBLE R, "] UL EGCG A& 5 IS bl B 3
SEAI. WIS A T TR A L RE, TR
Y& G ATRE R EGCG PR ) 3= 2P L .
Hepm P ECG 5 B- I BN S PTA 510
W [AHT MRSA SR EGCG W] & ; BL RT-PCR $i R
Kl ECG #1 EGCG X} H Sl HE A Iyed F Igrd 3Rk
Vi, 45BEE ECG M EGCG R 3, 2
Tl B S R R0 U, DU 1 f 8 B 2R R
EGCG % PBP2a K& K580, 45 EGCG il i
BN 100 mg/L I, PBP2a FikFEATY &, 5 bk
W ECG 8 EGCG kA B-IW LISt E 2% MRSA
(PR AR O H T 3 AE ] PBP2a [ IA T 1 (1)
AT IS BEIL IR IyeM R Igrd (R385 1, S5
H I UG 22, NI P ) B- N B HE 2R B Ak 2= 4l
0 A1 4 R
Shimizu 2 M A& JLiH-Hh 73 B SRR} 2 SRS
(corilagin, 3), FHARIMILIL G PIHENS B35 PR IR M
VIR Sk A G A & B- A BRI 4142 306 MRSA
) MIC, {HX}FAZKI5 PBP2a ] MRSA A L[]
HER, $ERERRL = ISR W REVEHT T PBP2a, M
JEICAth PBPs. Ak 54 5 LA R R T A 2 0T R L
WplFIVEH] o Tellimagrandin I (4) S5¥Ekl = SRS 451
JABL, 11 Shiota 2PN ECBLAE PRI B 455, K
I tellimagrandin T BEMRE A M PT AR AT MRSA 1) MIC
M 128~512 mg/L FEIKZ 1~2 mg/L, XFFAh B-P
i 2 hi A 25084 B[R 35T MRSA 1] Shiota 2
kR ICE # % G il PBP2a, KILEEFRAEEH
YR SRS Y tellimagrandin 1 1), PBP2a JLJ-

TRKRETHHERER GM4E 56, PBP2 Al PBP3
&5 G Re I AT MR RS B I BRAIG, 1 B8 PBPs
JUHJE PBP2a K, AEIXPRILGHIRRAC B-4 Ik
N pi =t 25 EE A A . Tellimagrandin 1
5 EGCG #)& T 25y, Kb dEAT #8508
R T AZ B R H PR ) — AR
J&T7 I
2.1.2  SEERES A ER SCRIRIE B A
18 W 2R AL & W3 5 4F (baicalin, 5). B & &K
(baicalein, 6). ¥4 % (wogonin). P { %1
(wogonoside). % Fi % I (skullca pflavone 1)
#1211 (skullca pflavone 1) 25 LA PRGN, 25
KT B RIS B- NIRRT 4 MRSA BAY
BE D RBRAE P, BB 1P IAE 35
(FF0 R, AP AR 26 £k MRSA ) MIC #&44
B T 2~4 M5 LUAMRE I , B0 3% AT AR M P A ) MIC
NRET 3~5 MELURMRE R, S RO, $eos
CHEATIRE B-ABUIEPUE F X MRSA fUg
[P RE. PBP2a FLAREEA AL Wor, IIAZEEIT.
BAFR G, PBP2a FLIREEAE 1) &Rl P N 259 1 1
IR iy <E Iy eon e Iy eise S RS K
MRSA [¥] PBP2a KiEHIB ), PRs AT AR
AT REI LA mecd BEPRI [P FR 1% 4 MRSA i 24
PEo fH Fujita S 0F50R LS 34T PBP2a AT
SRIGHNHIER, PIE AT RN 2 H 24
0 B 0 SRR i

6, 7- _F2 LM (6, 7-dihydroxyflavone, 7) 4
B RAWILRUA G, 5 B EGE, TR
FEARORMEPUAR . HAPEAR, HJE S r 55 B- N kLR
PUA N MRSA ) MIC, B ] 5055 4 326 MRSA
PR, AHBCRA SO0 B- LGSR b 2. 48
B RNV EAT I, 6, 7- —FRIE WX} PBP2a K
EEAT . HE RGBT — S s
M BAR 15 5[ sophoraflavanone G (8) 52
PEMR S 2R MR A X BT MRSA I 7RI I 42 11
P REIPY. Lee %50 & vkiliE T IR >
MR (isocryptomerin) PR PT B 5 M & L 3k fl e
JE 16 6 MRS A (1) W [Rl T B 7 H o
213 SRS MK Yu PR
/NEERK (berberine, 9) RS B I BRAR 2R PHARFIR
MEFEAR NS MRSA [ MIC, 520 R FEM A mER
EORMEPAR O U R . WEURET,  ANBERRGT 22 Fil
M BEATHURTE R, BB TP RE IR B 0 15 3240 e
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B S AT L W K B A AT 1) £ 40 g B B 40 B B
LY AG 8 P A2 i 2 1 0 1) 7 B 1) 5 B A
0334, yu 0L BLNBERS B AE S H] MRSA Xt
N ST 24 40 i 1) B A5 AR 2208 0 X AR 2 ) 4
BAEHW e 5 AR T A8, /NEER AR 5 DNA
GG IR RIRIE, 2 UM 24 s P b o 40 )
I B 40 R S AR

ARV I BT 2 (tetrandrine, 10D+
WPic 4% (demethyl-tetrandrine, 11) 5 3kAIMEAk
BEAPT MRSA EBLH B [R5 DY E ke
B, L7 O P 20T SRR MR 1 0 B TR P A 1 A
ER, R BT A EEZRE Y CDRI S5FLaY)
(1) MDR1 75 B [, It LAYLT 2856 Gt R Mae ey 44
B S AR AR SN 2 25T 25 (MDR) /13 (1] /i
T AR AT 2540 AR 24 PR TLARIARIARL, - RIS 2
FEReil I N CDR [P)IA B i 1L 1) RE if 3
SR PUREE PR, PR 5 Sk A AR
FIMGEH, A S 40 ) MDR A%, 3
IR 1B 2 ST i Rt e A SO 1 O e ) S R DI ST

R R T HIIFTOEM R (anacardic acid) A H:4h
R (12~21) 5 FFAVEAR 1 IR 5T MRSA 1
Mo EW12~15 HRIR Cis BRI, 16~
21 M E IR WETTURIL Cs BERTR 51 v 1)
KU BA G RPTREAEH ATR 2=, (H 2R b
FEMBE OO IE 2, S INPURTE PR R, )
5 WAV MR B3 [R) A FH 2050 L 400 Bl A XS 1Y) 14 2217 e
ik AW 16~21 TRAXEEAELE, BEAE RN
FEC RIS 0, SR S P R AR I G iR, ki
TIEF] 10~12 NP AR U XL S PR A
I M A T IS MR 1, e BE K EAE Clo~Cra I
BEWMRAEABISEK . SRR CEIETEA eI
T A0 M e b, R T X S A AR T A 4
JEEERI IR BT X S0 3k, 2 TR BH A OSUEE (R S AR Ak 27
gk s SIS TE . EEMTR S H A P AR P [
PURHLE AN, HEM AT Be S B- N BRI A C,
g — 290 AEW 1~21 45K 1.
22 F[EBEHLEREZRSPARSHBHKESIER
ST YU 200 T 40 B ()4 FH 32 22 4

204 HIAUEA G ER Muroi Z5PMETN IR FTAO S G ISR A ) ) e e v i R 4
OH
ne
CO-OCH
OH OH HO i on
oy HO
O on HO O OH
HO o HO €, cH coo Ho Lo o 0 O
B Ho 0coo )—oOOC—Q—OH HO 0c0 0 O ]
R, O ~5 6 oc o HO OHo
OH HO 0 OH OH O
OH OH OH OH OH
OH OH
1 EGCG R=OH R,= gallate o
2ECG R;=OH R,= gallate 3 corilagin 4 tellimagrandin I 5 baicalin

OH O

e

6 baicalein

il

0C

O H3H3CO O
N 2N
D OH 0 “CH
HyC . CHs
O ° O
OCHj3

11 demethyl-tetrandine

1
Fig. 1
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OCH;

S0 L, O
o1
N N
- 0 ~,
0 |I§\ H;C r OCHj; 4 CH3
" o SN
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7 6, 7- dihydroxyflavone 8 sophoraflavanone G

9 berberine 10 tetrandine

anacardic acids

5 p-AB R R E RS H MRSA IR 3 4544

Structures of Chinese materia medica compounds combined with B-lactam antibiotics against MRSA
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ST (KA R AP, IR 20 T S 40 1 2
BRI AR, AL ESRE R, S
A B R AR 1 DA SRR 1 A R TR, AT 3
BAMTEIET . AR AV BT IR EETE %, A
RSN L, oA e AN T, AT PR T
Tz AT, R Rl i 156G H 25 7 s N - B
FEOL BRI YE, B OCR R AR BRI
20-F2 LW R 3% (20-hydroxyecdysone, 22) A
HARREY), Rei P A POKFF 25T MRSA.
AWETURIA, 20 R T (1) AN V202 P R0 40 R 2 b
HRPUERMAFIRRCR, 1 20-FF B IMES
JEAH ELAE R S B4 I BT B (R AR e 1, PROK R 5 AUt
IR A Ao RIS, 20-FR KLl B2 e 5
PRI KT MRSA AE FH AR S B A (R ) 4 FH L
Sung MR E T E g & 82
(ginsenosides) [MHLEIETEAEH 7. A4S HE
& NS 21 Rb, (23, 25%). Rby (11.9%).
Re (12.5%)+ Rd (6.1%)+ Re (13.4%). Rf (4.4%).
Rg; (14.6%)+ Rg, (3.6%)+ Rgs (3.4%). Rh, (3.6%)
F—S/ N RAY . O T LS B P REAE A
BLA, 0 00 5 AL A0 1 B (1) 2ty £ B ger PC/PG (1 -
1) R AR TR 85 3 4 2= RIS, B 100 mg/L (MIC)
BB THE S 52 1% 4R 2B, W4
23 A A R A0 I SR A DR TS R B ST I,
A2 BRI RGP MRSA A 24 7] 5%
FUIERL, 5 Skl A E- . R8s Rl
Ej R R 308 BY 50S VKL 45 A4 AR (5 A i
AVREF, 0 Sk A 50 ik BH W7 JOA B s N 40 i 41
JOBE - AR 402 Bl R R K8 1
PESE IR AR AR R NGB I L2, AN e T AL
PrEE e, XL S Br SR E R RER
TR AR I B A
i REE (galangin, 24) ME REZEH 0 EG
F], X} MRSA ] MIC 4 62.5~125 mg/L, 5K K
RIS VER FIC 45500 0.19~0.25, R EF K
WAEE Y, o-2 BTE (a-mangostin, 25) MfE]
FRT Ry B AR 2, G 7 B E IR (VRE)D
H1 MRSA ] MIC 43314 6.25. 6.25~12.5 mg/L,
K K&EZBHX VRE [ FIC 48 £t K
0.451+0.069, 57 HE R IR MRSA ] FIC $7
Hh 0.44120.131, S RISAR AE I,
23 MRREMEZSPHRSIEKEIER
WS 2 Wb S0 N R AR A A e R HE AR AE

TEMREN, 29550k 308 WL A 174 et &5
Ao PHIRZIENE (RNA BEA A 7, BHASIGE ZE KA
S DTG e 24400 1w RS A A0 S S
UKL AL R S AR S AN, AT 4
DNA 5™,

O 3 1) < 4 €0 3 2 33K 8 0 DY 8 38 R T 245 L
il 1 g BORAEAT Y rerk FERIA-FHIPYAAER
AMEERT s 2) B RETIER tetM AT AL AR ORY
TP, Fujita 2P R E %5 2 B 1 1 18 50 DU 2R
Z0F K KAM32/pTZ1252 5okl pTZ1252 4
WA tetK, T KAMB32 /> 2 255MERE SR acrB
M ydhE) WIVERT . DUINZR IR AR & ] 3 o e 28t
MR, T ek BB AFAE
KAM32/pTZ1252 FEHLXT PYIA 2= K R B B W) Yl v 1
KAM32, MiIA#AZE (25 mg/L) A @ EHDX
TSt HBCER:, s AP T % 3% E it XA reeK A3
VU FRAMIFRAE T . 35 R A AR RERG WA DY 24 200
MRSA e, W Ve HIPLHA 5%
24 EEEMERSPHARSBKEER

W AR DL 4-W T CpRm iR ) A FEA
SR R R PR 2 o FLAE L W 1 4] DNA
[ Pt 5 4 S AL TV T 0 DNA TR, T3
Hemwizer,

Liu S TR 73 2543 200 MRSA HA40
I H () 25 B 2540 A 4 1L 25 Wy -3-0-a-L-(2", 4"-di-
E-p- 77 .t 56 )- Bl 25 B 1 [kaempferol-3-O-a-L-(2",
4"-di-E-p-coumaroyl)-rhamnoside , 26] Fl 111 4% 1y -
3-0-0-L-Q2"-E-p-75 G W 5E-4"-Z-p-F B L )- iR 2= H
1F  [kaempferol-3-O-a-L-(2"-E-p-coumaroyl-4"-Z-p-
coumaroyl)-thamnoside, 27], JERI 2 MbLEDIRE
R JS2 389 50 S /K PR T R 2540 (i vl A A3
PP ED 3T MRSA 5V, (R /K P T i 2 24
PVIMASBAT A o R4 Al TV A8 P AR
ParC il ParE, DNA [FIEBEEL & IEK GyrA Fl
GyrB. iR I Rl A0 A P Bz 2 /E T Kkt
W) GyrB 3%, 2 MESPE N TH4h 2Rl 1v,
HIF @RS, S OHEKE N315 P
ParE Fll GyrB W2 318 7414 52% 11— F1 85%
FARABAYE, BT LAHEWT 2 M &Y T ParE, [H]IN
Wb AN ParC, MIMTE BIWAI R, IR
I BT B A £ T

FHMUIR (piperine, 28) JEA77E T BRBHMURIER
T AN, BENS W PRI Y B i
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HEIRE (45 MRSA) ¥ MIC. Khan 25455
H AR R % 385 DR AL B8 7R SR B AR Th ) SRR,
W S ek D LA R, 55 AR )R I~ 1 285 SR 2
ALY, S SHABUIR T 1 A S0 SR R A T
A DA R e R R L
25 BEREMEZRSPARSHKESIER

H i MRSA BT, T lism s Hik.
D3 B 2 AR AL 55 40 B e g iR B 45
WEL DT 4 Jf B 75 i, 35 oS4 IR SR B 1T 3% K 4 R, T
SHHF T A S8 T 1 0 1 S B % 1

Sato 2V Rl J@ KA Erythrina zeyheri Harv.
B R 6 MRS (erybraedin A FlI
eryzerin A~E), JFlE AR VRE H1 MRSA {11
BT, 453 erybraedin A X7 VRE I H 5555 1) 410
H1ER, MIC 24 1.56~3.13 mg/L, eryzerin C /X2
(MIC 6.25 mg/L), ‘EAiTh MRSA [#¥) MIC 24 3.13~
6.25 mg/L. Erybraedin A (29) AHl eryzerin C (30)
Iyl T R RS YER T VRE [ FICI 4 0.530 6~
1.0 #10.515 3~0.75, %} MRSA ¥ FICI 4 0.612 5~

22 20-hydroxyecdysone

25 o-mangostin

29 erybraedin A

0,0
IS
HO OH

OH 23 ginsenosides Rb;

30 eryzerin C
2 S5HAMEHRERKSH MRSA KR EM A

Fig.2 Structures of Chinese materia medica compounds combined with other antibiotics against MRSA

1.0 F1 0.75~1.0, ¥IRAIAPER o A HGERR 211
KA LW fe s sm A H MRSA 40 P g A e L JR
BENE e R R AN 2 BE 1) 4555 sophora avanone G
S JCAR OGS A0 B W e 0% ok /D 240 R S ) s s
P EIEE L Sy e el 7/l R A SR VE Y =i
B 55 7 R A AR T AN RV A AT
I EEARETNG IR

F1 20 (tanshinone, 31) J&SF&H (iETE RS>
Z—, PYZM5 ) & EARARSNA AT N T
I MIC 4y (0.23+0.27) mg/L, 575 & HH]
%} MRSA 1] MIC (0.71+0.42) mg/L ELi 7 4% i
# (P<<0.001); FIC V425 0.75, SR,
Mahboubi 25" E IR Zataria multiflora Boiss. ¥ 3
AR )P MRSA i PE, MIC 4 0.25~1.0 mg/L,
5 # R AW B o L pU it (b EY
22~31 4 XL 2.
3 HiE

ARLELERT M 251328011 31 MR 5
HRPUE RSP MRSA B4R, W & JLT-Br

OH HO O,

I
O OH
MeQ =
L, e
HO [6) OH
26 R;=R,=TPC
27 R{=CPC R,=TPC

28 piperine

31 tanshinone
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A IR Z0, R DL T 5 A 2 2 AL,
FEAY Ja Wt — B0 5erh, A LU JLRERER: (1D
B IR AR 2 AR A, [ N AR IR 2 R
R S PUE R A AR TRERTSE, VR2 R
(IR B P 2 SRAR R I ), A0 2
WA T oy BT ST [RIIN, 2 rh AR o (R
A, R 73 e PR R P SR By Tl ox
BT A R R IR R . (2) VP28 4 R T 5
EZUE S A/ RE R TR iU T /N R P 2y
B NHORIE, ) U SR s iR D AT B0
JRiE, WAETEIE T E H . (3) ZHEURAGHT
BRI BR TR SMEPESTIR, MR AWIA
ARSI IR A SR BEZEAE I, RN ARG
ASBAEPUEEH PR, DL P i e &
PIRCh HTAE 2T MRSA SERGR 1038 )

FENGIR L, 292 e RG22, JiEdT
Fes U, PUHIV. IR 7 5 a4 TR E
DAL (S TN S RN =R Rl FSE N S ETE S
PUERZ RS, PR S iR P FEH]
TEIGIRIATT 5 S rh A LAY

R R G PUERAT A, R D U E R R
SERIT R, MTIBEARAS RSN, L 52 A 300 4 4
X FELE A R I 2, IO TR R 2
DU 258 2 R TF Ao — MRz, Wy
PUMRSA EAEGIT H)— BT R
SE 3k
[1] Jevons. “Celbenin”-resistant Staphylococci [J]. Br J Med,

1961, 5219(1): 124-125.

[2] Hiramat S K, Hanaki H, Ino T, et al. Methicillin-resistant

Staphylococcus aureus clinical strain with reduced
vancomycin
Chemother, 1997, 40(1): 135-136.

susceptibility [J]. Antimicrob  Agents

[3] Centers for Disease Control and Prevention CDC.
Vancomycin-resistant Staphylococcus aureus-Pennsylvania
[J1. MMWR Morb Mortal Wkily Rep, 2002, 51(40):
902-903.

[4] Centers for Disease Control and Prevention CDC.
Staphylococcus aureus resistant to vancomycin-United
States [J]. MMWR Morb Mortal Wkly Rep, 2002, 51(26):
565-567.

[5] Centers for Disease Control and Prevention CDC.

Vancomycin-resistant Staphylococcus aureus-New York

[J1. MMWR Morb Mortal Wkly Rep, 2004, 53(15):

322-323.

(6]

(7]

(8]

(9]

[10]

[15]

[16]

[17]

(18]

WOCH, SKRFFIN, T, A5 WLk AR T )
BN R IEERTE R (0] PR 2y, 2009, 40(6):
955-957.

WA, BEATER, BRENE, S 20 i A b 2 T
F S P AR e B (T 4 R R ST 2 PRSI 0], PR,
2004, 35(7): 799-800.

Lin E, Stanek R J, Mufson M A. Lack of synergy of
erythromycin combined with penicillin or cefotaxime
against Streptococcus pneumoniae in vitro [J]. Antimicrob
Agents Chemother, 2003, 47(3): 1151-1153.

S, gk A PUERMECEZ (1] PEBUER
Z%ik, 2007, 32(6): 324-328.

White L, Burgess D S, Manduru M, et al. Comparison of
three different in vitro methods of detecting synergy:
Time-kill, and E-test [J]. Antimicrob
Agents Chemother, 1996, 40(8): 1914-1918.

Aaron S D, Ferris W, Henry D A, et al. Multiple

combination bactericidal antibiotic testing for cystic

checkerboard,

fibrosispatients infected with Burkholderia cepacia [J].
Am J Respir Crit Care Med, 2000, 161: 1206-1212.
Wagner H, Ulrich-Merzenich G. Synergy research:
approaching a new generation of phytopharmaceuticals
[J]. Phytomedicine, 2009(16): 97-110.

Saiman L. Clinical utility of synergy testing for
multidrug-resistant Pseudomonas aeruginosa isolated
from patients with cystic fibrosis: ‘the motion for’ [J].
Paediatr Respir Rev, 2007(8): 249-255.

Grzybowska W, Banaszczyk R M, Tyski S. Comparison
of checkerboard and E test methods used for the analysis
of two antibiotic combination [J]. Med Dosw Mikrobiol,
2005, 57(1): 65-75.

Mg, JREm. i M) 5 6 FR. dbst: AR
"E R, 2005.

Fuda C, Suvorov M, Vakulenko S B, et al. The basis for
resistance to beta-lactam antibiotics by penicillin-binding
protein 2a of methicillin-resistant Staphylococcus aureus
[J]. Biol Chem, 2004, 279(39): 40802-40806.

Hu Z Q, Zhao W H, Hara Y, et al. Epigallocatechin
gallate synergy with anpicillin/sulbactam against 28
clinical isolates of methicillin-resistant Staphylococcus
aureus [J]. J Antimicrob Chemother, 2001, 48: 361-364.
Hu Z Q, Zhao W H, Asano N, et al. Epigallocatechin
gallate synergistically enhances the activity of carba-
penems methicillin-resistant
aureus [J]. Antimicrob Agents Chemother, 2002, 46(2):
558-560.

against Staphylococcus



°194 -

¢ %% Chinese Traditional and Herbal Drugs

F43% F1# 201241 A8

[19]

(20]

[22]

[26]

[29]

Stapleton P D, Shah S. Modulation of B-lactam resistance
in Staphylococcus aureus by catechins and gallates [J]. Int
J Antimicrob Agents, 2004, 23(5): 462-467.

Zhao W H, Hu Z Q, Okubo S, et al. Mechanism of
synergy between epigallocatechin gallate and P-lactams
against methicillin-resistant Staphylococcus aureus [J].
Antimicrob Agents Chemother, 2001, 45(6): 1737-1742.
M, ¥ W, W AR, 5. Ecg/Egeg 5 B WEEILE
PUAFEN MRSA [ FAGTRALEIRISE [, G
Eifbyr 2%, 2010, 10(2): 123-126.

Shimizu M, Shiota S, Mizushima T, et al. Marked
potentiation of activity of B-lactams against methicillin-
resistant  Staphylococcus
Antimicrob Agents Chemother, 2001, 45(11): 3198-3201.
Shiota S, Shimizu M, Mizushima T, ef al. Restoration of

aureus by corilagin [J].

effectiveness of P-lactams on methicillin-resistant
Staphylococcus aureus by tellimagrandin I from rose red
[J]. FEMS Microbiol Lett, 2000, 185: 135-138.

Shiota S, Shimizu M, Sugiyama J, et al. Mechanisms of
action of corilagin and tellimagrandin I that remarkably
potentiate the activity of B-lactams against methicillin-
resistant Staphylococcus aureus [J]. Microbiol Immunol,
2004, 48(1): 67-73.

BRI, WEARRI, RERNAE, S5, BO%-1F /305 200 H
SRV PR <R 10 A 2 BRI P2 M R AR DT 0], P
2455, 2008, 19(9): 644-646.

Fujita M, Shiota S, Kuroda T, ef al. Remarkable synergies
between baicalein and tetracycline, and baicalein and
B-lactams against methicillin-resistant Staphylococcus
aureus [J]. Microbiol Immunol, 2005, 49(4): 391-396.
AOEE RS EEH Y B-AMHIESEITUE RN MRS
A MPALER [0]. BR5E S, 2010, 23(2): 18-20.

Liu I X, Durham D D, Michael R, et al. Baicalin synergy
with p-lactam antibiotics against methicillin-resistant
Staphylococcus aureus and other
strains of S. aureus [J]. J Pharm Pharmacol, 2000, 52:
361-366.

Sato Y, Shibata H, Arakaki N, et al. 6, 7-Dihydroxy-

flavone dramatically intensifies the susceptibility of

B-lactam-resistant

methicillin-resistant or -sensitive Staphylococcus aureus
to B-lactams [J]. Antimicrob Agents Chemother, 2004,
48(4): 1357-1360.

Cha J D, Moon S E, Kim J Y, et al. Antibacterial activity

of sophoraflavanone G isolated from the roots of Sophora

flavescens against methicillin-resistant Staphylococcus

aureus [J]. Phytother Res, 2009, 23: 1326-1331.

[31]

[33]

(34]

(37]

[38]

[39]

[42]

[43]

Lee J Y, Choi Y, Woo E R, et al. Antibacterial and
synergistic activity of isocryptomerin isolated from
Selaginella tamariscina [J]. J Microbiol Biotechnol, 2009,
19(2): 204-207.

Yu Y H, Kim K J, Cha J D, et al. Antimicrobial activity of
berberine alone and in combination with ampicillin or
oxacillin against
aureus [J]. J Med Food, 2005, 8(4): 454-461.

Sun D, Courtney H S, Beachey E H. Berberine sulfate

methicillin-resistant  Staphylococcus

blocks adherence of Streptococcus pyogenes to epithelial
cells, fibronectin, and hexadecane [J]. Antimicrob Agents
Chemother, 1998, 32: 1370-1374.

Sun D, Abraham S N, Beachey E H. Influence of
berberine sulfate on synthesis and expression of Pap
fimbrial adhesin in uropathogenic Escherichia coli [J].
Antimicrob Agents Chemother, 1988, 32: 1274-1277.

P M. SRS A S AT AL AR MU PRI
7 [D]. EEM: EBIEEE, 2010.

HEEAR, 5Kk R, 5Kk 2%, AR BT O O U
MRS (0], R ERSEBE AR, 2007, 28(3):
183-186.

EHLE, 9Kk, AL, S5 DL VRO SR ML
FL S BRSPS O T AR A SE RIS (9], T N
LRI AR, 2007, 23(5): 474-478.

Muroi H, Nihei K, Tsujimoto K, et al. Synergistic effects
of anacardic acids and methicillin against methicillin
resistant Staphylococcus aureus [J]. Bioorg Med Chem,
2004, 12: 583-587.

WO, J7ia. DURZSW B AR I HL R AN B 25 1
BLBI BT S RE e (0], B AR 250 $irE o0, 2003,
24(2): 65-69.

Kim E S, Jeong S I, Kim J H, ef al. Synergistic effects of
the combination of 20-hydroxyecdysone with ampicillin
and gentamicin against methicillin-resistant Staphylo-
coccus aureus [J]. J Microbiol Biotechnol, 2009, 19(12):
1576-1581.

Sung W S, Lee D G. The combination effect of Korean
red ginseng saponins with kanamycin and cefotaxime
against methicillin-resistant Staphylococcus aureus [J].
Biol Pharm Bull, 2008, 31(8): 1614-1617.

Lee Y S, Kang O H, Choi J G, et al. Synergistic effects of
the combination of galangin with gentamicin against
methicillin-resistant ~ Staphylococcus
Microbiol, 2008, 46(3): 283-288.
Sakagami Y, linuma M, Piyasena K G N P, ef al.

aureus [J]. J

Antibacterial activity of a-mangostin against vancomycin



¢ %4 Chinese Traditional and Herbal Drugs 35 43% 18 201241 8 +195 -

resistant Enterococci (VRE) and synergism with [47] BofEZzE WA SRS TR R A N X

antibiotics [J]. Phytomedicine, 2005, 12: 203-208. MRSA KIHHIEA [J]. SEH A& FRE 2%, 2008, 6(4):

[44] Liu M H, Otsuka N, Noyorin K, ef al. Synergistic effect of 363-364.
kaempferol glycosides purified from Laurus nobilis and [48] Mahboubi M, Bidgoli F G. Antistaphylococcal activity of
fluoroquinolones on methicillin-resistant Staphylococcus Zataria multiflora essential oil and its synergy with
aureus [J]. Biol Pharm Bull, 2009, 32(3): 489-492. vancomycin [J]. Phytomedicine, 2010, 17: 548-550.

[45] Khan I A, Mirza Z M, Kumar A, et al. Piperine, a [49] Adwan G, Mhanna M. Synergistic effects of plant extracts
phytochemical potentiator of ciprofloxacin against and antibiotics on Staphylococcus aureus strains isolated
Staphylococcus aureus [J]. Antimicrob Agents Chemother, from clinical specimens [J]. Mid East J Sci Res, 2008,
2006, 50(2): 810-812. 3(3): 134-139.

[46] Sato M, Tanaka H, Oh-Uchi T, et al. Antibacterial activity [50] Hemaiswarya S, Kruthiventi A K, Doble M. Synergism
of phytochemicals isolated from Erythrina zeyheri against between natural products and antibiotics against
vancomycin-resistant Enterococci and their combinations infectious diseases [J]. Phytomedicine, 2008, 15:
with vancomycin [J]. Phytother Res, 2004, 18: 906-910. 639-652.

=+

ASIRIR 3 = fm R E AR BT R

it

(¢ 3%)

2011 %3 A 188, “H&EFEE B+ B ERBEALALEAATEERT, (FE4) 2
ERFHF BT EAEMIT LT, REFESLEALZE, (B 4) PTEIHEFTEHALA
RE CFBEY EHIT ML AL,

o B b BT R 2 B KR g3 B AT LA R B £, 2007 FHARFE, H3FPR 1K B
ZR P BB RBUF L E AR ST R, BEFRFRADNEACALR, AAITE, KEE 153
A2 ik th 59 AR LI, o HF) % 20 A (AR EAALA LB E 10 ), 328 £ 39 A (H
FELAF] 19 A7, ALFEIF] 20 FF ).

AT E PR RE 4042, TE2HBFIERRAER. RT3 FIRREF ARG F
4 RFEBA FFITRYANEL T AR F LR, AKIFERLE LR TAE AR T AF. AE.
ANTERN, REMFIRET KB R L a) R GKF, EFARILT XRE ) ki FRHAFE LR E
Rk, WARILE T S ABURAT B AT R R R A EAA KA X, RILT EREL], Sl
#, T EIB XL BRF6), LR E S 6B . BRAR T, BT B,
Satast, FFeE, % dka A1k,

(kB AY 2ETF 1970 F417), 40 25k, WRAHBIFH—ARHFRESLE—, BHFERYL
RSN HT T4, RELF —BAH . KRR IR, B —pd ek Ak,
“FH——FXFERK B R ESZHSTFE, BXEER . FLER. FAKEE. PHET
B ZAERE AL, ERAIGRE T ARR ORI E, T 28 midoh 343 7 26— 55T,
RAMATE ., X2 (¢ B4) L2E4RFE _RBEARPHL, FZREARBTLRLEL, H1THE
60 SFH Hra A0 AT F RS A TEREFRAPPFLRABERFHXL—E RFA

BB Rk, . REFRDESTIEERIARST (FEB) LEQLOHT LI L
BMGERT R, HSabBd, Fieeldr, 588, b E L EAh R0 EmiRe Mk, A5 AE
oM. IRERRALG BT, AT HIKRA. B Rl £ R

REE R 554



