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Staphylococcus aureus, MRSA) &5 [ E= Bt P A1 X
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BN Z5PE, X B- WSS ) LA I AR H TP 3R
RO 21k TR — AN IR MRSA
TG EPUES, (B 1997 FEHAE IRIRIE E
TR T RIS (UH A PR (intermediate
Vancomycin-resistant S. aureus, VISA) B, &[EFHAkR
TE T 3 451N 7 vk 5 3R PR < (5 7 44 3K 1 ( Vancomycin-
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TEER S I A S A BT E R AT, SRR
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JT I o AN LR AT 10 AR rh 2 S PUAERIRG
Pt MRSA 1EH BT FURE e, AR OGS 2% .

1 PHRSEMERKESMEMRIWFE
1.1 HEHEBHERE (checkerboard microdilution
assay)

IR 2 B L iR ke 2 A
DTG EHT 2 AR LEARE . Z9WAH BRI A0
TR I TS /N A3 40 B R B2 454 (fractional inhibitory
concentration indices, FICI) K¥|Wi. FICI=FIC,+
FICg=A ZjHkG HI MICA aeer /A 25 50 RN
MIC, crp +B 258G FIN ) MICp gy /B 25 5L H IS
(¥ MICg s FICI<0.5 A PRI, 0.5<<FICI<I
AN, 1<FICI<2 R IAEH], FICI>2 Jyi
P,

1.2 Ef[EREMZ (time-killing curves)
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T2V A R R RO, R I AN
IFIR),  IBUE W PR A A R0 3 VR A, AT T
WU B R P 24 A RV VB B AT AR 2 A ik
/b =210g10 CFU/mL I A HRFVER, b8l hn<
llogl0 CFU/mL W4 G CA/EH, BCA a3 =
2log10 CFU/mL I 5E A5 Hu /e AP,
1.3 E-test 5%

A ERY ORI B, B 5 9 B 3 Pt
TR 2440 1) S e A SO T IR AR B, A
MO B MIC {E, 8557 5 78 30k 5 [ T2
J— MR T AR R, A kb kL A8 AL IR 24
Y BEARAC B A e 5 1% 25 0 0 MIC, Jl it

THEL FIC #8480 (FITCE MU RRLD HI2iy) 2
ENEE R (Y E R
14 ZHEEFRERE (multiple combination
bactericidal test)
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Table 1

Comparison with merits and demerits of four methods

ik /A

R

TR BLEARE RAERR, RAEN
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I 17 3% 1 T 2

CBH D AT SRR I 25 10 25450 7 2 St
E-test i AR, 25 B
Z A GAE TR E 2 25 B AR T AR mTR]
W ERANRE A
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AR LM RIS IE 45 SR SRR B AR R

Oy AR RO s DR LR LI R T B R TR AE 5

TR I )P RIS R BRI AL,
(ECAERES S0

AT, AR PR R M P 2 ANE ]
T 0 1 2 AR P A B PR S AN — S IS e R A

IR 5

4 BTN E 45 R IFA RT3 . Grzybowska
AU I N LAV B-test YRR N M 1725 15
FAbpT AR A FAE TN A, 2 Bh o7 ias R —
RN 55%. White S ORI )R A M2k BURL
H1 E-test 3 BT VAR S FARIE . SLARntt)5 55 2 i
PUEZR AN F BRI U RE AT, B E-test
55 N R) R R M Ze vk g RN — BUR A 44% ~
88%H11 63%~75%.
2 BEMERSHRARSHIEE T MRSA (EH
2.1 B-HELRRZEIEZE (B-lactam antibiotics) 5
RIS BB E1ER

B- N LR YU F e fa b s Ak S AT B- Ik
WER ) —RKpiE R, BiGHEERLIATED. ki
BRI FRMEIEIAZE . BT B0 A7 0 2R M4 )
FE . BERPUERAE AL 2R T H SRS
HHE (PBPs), T4 5 40 U BEK & R, AR
ZBE PRI . 2R, [N Bl 240 R 1) 5 v il
VAR AU AR BT G (i 2 B
4: 4 Bl PBPs (PBP1~PBP4), 45 MRSA FKiAH

mecA FER YL PBP2a, JLRRMEIEXT B-IWEEIZE
PUEZRG MK, 434t PBPs # B-N K41
AFANHIN, PBP2a HURILAE PBPs (A6 1Y)
fig, N LA,

WIS B-N IR PUE RIS ST MRSA
YERW IR Z , ¥ IR G AN R A5 R S AT 23 A
211 5MEEMECEGER  AEkRRE BN
T, AR ORAR IR Y LA B o — E LKA
A EWNAMIFFR I . LR SRR Z W T I ELE
65%~80%. SCikRiE! LA F AR R T IL
KAV B T BRIE (epi-gallocatechin-3-gallate, EGCG,
1 FRILRFZWE TS (epi-catechin-3-gallate,
ECG, 2) 5 B-IWBUIZEPiA 50 MRSA 1111 [Flfi
WAEH .

Hu 25" 5Y EGCG 520 bk /&7 ELIIE & i
MRSA £, &L EGCG 7E 25 mg/L CHFfxt
MRSA ] MIC 2}y 100 mg/L) I}, S PR/ 47 e
(1) MICqo H 32 mg/L FEAIK 4 4 mg/L, ik B LUK £
A I R BIA T- oA 1 7= A B- LR iRk, P[]
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RORH L T-HIF - Hu 2580197 EGCG 78 1/4 MIC
WIER 5280 B-WIEE R PUE RGP MRSA 2%
B, BFHEHEEL FHEE G QUK. kil
I CRER SkfSemess) ks f 25 O
Jekira e R R B, kI EGCG 5k
T 5715 U R4 T 55« Zhao 2520 T B EGCG
5 - B HTA Z EhRIPT MRSA 1R LSS A
5 PBP2a 5%, K] RT-PCR H AK ML EGCG &b
FEf MRSA B FE, 455 EGCG 1E 25 mg/L i A4
PBP2a mRNA #iA; FUKHESE KN, 4 EGCG 4b
R PR R AV S i 5 R BE A IN [R) 5 A 28 b B
MR AR ZE00], LA RIALE] S PBP2a ¥ A4E 0
KRR BE O BRI KRR S EGCG Ml
AP AR A R SR, IR I % MRSA-74 () MIC
1 32 mg/L X%k 256~512 mg/L, 1MfE S
(FIHE 2 BEEI ML, ] UL EGCG & 5 ISR bl 4
S5 WIS G T PRI AN B A0 HuRE, TR
Yier i, RS EGCG hRVE T A0 2 SEH L
Hefi N AERUR L ECG 5 - RSP E I
W[ HT MRSA BUR EE EGCG W] i ; Bl RT-PCR #i A&
Frill ECG A1 EGCG X H % BEE K byeM F1 Igrd 215
DR, SRS BCG Ml EGCG KREEMHE &, 2
Pl B G S R 08 B, DL AT S i B ZR iR
EGCG * PBP2a ik [¥ 520, 45 EGCG ke
B3] 100 mg/L I}, PBP2a FIiAILAW K, it
M ECG 5 EGCG Bt& B-IWELIZRPT4E 2% MRSA
(PR [FIAE FH 2 Hh T =38 AE 4] PBP2a R 23K T 1 1)
)AL VR IEE R IyeM R Igrd 26k 1, 93
H AR s 22, NI B ) B- P W& 2 bt 2k 22 4]
21 A1 40 R
Shimizu 22 I\ fig GLi- v 4y B 15 BI85 SRS
(corilagin, 3), FFARILILAL G REDS k25 PR M
PUAR, Sl Se Mesi 2Rl B- N LGS P A 6 MRSA
) MIC, {HX}FAZi& PBP2a ] MRSA A L[]
HER, $ERERRl = 9ok ] REfEH T PBP2a, M
JEFHAth PBPs. Itk &) 5 H AR AL ST A 2 H AR
PrE/ER . Tellimagrandin I (4) 5E0E 2= SR 454
2ABL, 1 Shiota 2PV ECBLAE FPR I B 455, K
IR tellimagrandin 1 S5 K PG ST MRSA (1) MIC
M 128~512 mg/L FFEE 1~2 mg/L, xFHAl p-A
b IR W AT MRSA {5 o Shiota 2241
PR L 7 % G Kl PBP2a, RILELFREE T
TR SRS Y tellimagrandin 1B, PBP2a JLT-

TRKE T HHERR G K4S 56, PBP2 Al PBP3
&5 G Re I AE AR B FA I RIS, 1 Bl PBPs
JUHJE PBP2a K, RIXPMALGYIEAC B- A Bk
N Kpr A R 2P FEE R . Tellimagrandin 1
5 EGCG #JE T ZMmEWEY, KBTS
TR AL WS E 7S TN KN K /1 R NG IR0
JETT 1) 6
2.1.2 BRI SYER SCBRARIE v
128 Wi 2R AL A P 3 X4 (baicalin, 5). B A&
(baicalein, 6). P A ZE (wogonin). P A1
(wogonoside). F4-H1% I (skullca pflavone D 74
X8 % 11 (skullca pflavone 1D 55 A PLHETE. 26
A SRS B-WBLIZE P A F0 MRSA A
BEDFRGUR AP, 558 ) SR B 31
IR, KM AR 26 #k MRSA 1) MIC #2446
B 1 2~4 M5 LUARRE B, 208 22 AT AR M P K ) MIC
TFET 3~5 MEHMRE, B EIRERIGE, foR
“HEAAWE B-AIEIEEPUE RN MRSA U
[Frfig. PBP2a LB Won, MIATEETT .
BT, PBP2a FLIREEAE 1) 5 bl P N 259 5 0 1
TN AN =R L s e oS S O E S Kl
MRSA [f] PBP2a FRIEMHT), $RRTEETF, AR
A REIE L] mecd BEDHI [P 2R84 MRSA i) 245
Pk o {8 Fujita 252050 K DL HA %) PBP2a Wi
SRIGHIHIER, DB R . RN 2 Hif 24
0 BRI AR B v 75 20— 2P

6, 7- 2L (6, 7-dihydroxyflavone, 7) 5
B F AWML LG, 5 B PRGE, nTE R
FRARIR M AR . FRACPE AR, e B ma 4 B- I RS
PUAZ 0 MRSA [ MIC, 1B 7] 3555 5 F6F MRSA
RURNE, (HBURA RO B- BRI PiA Rk, &
B [ G BRI, 6, 7- ¥R SE K6 PBP2a %
IEBA . O FEBURLR G T
M2 AR 115 2 ¥ sophoraflavanone G (8) H %%
PUAR R PE RIS X 5T MRSA I 7RI H B 5 (1)
PrREERIPY. Lee 2509 VRIS T HIRMEY s>
SMIAZ 2 (isocryptomerin) BT BTG M 5 Sk fla g
J5 156 F I MIRSA [ ik R B 4
213 HAEWBRE AR Yu PR
/NEERE (berberine, 9) BEME I {2 FRAK2E S PEAR AR
M PERRAT MRSA [ MIC, 5% UM AR IAE S,
SRR R B RIE ] o BT, NEERRGH 2 A
M DURTETE, GBS T PR MRE IR B4 m) 15 32 40 i
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i EEEIN TN 7F SR RCTEAR Y D o o
FLAT B A 3 P 2 o 226 B T A ) TR R 1 S BT A R
(B339, yu L BLNBERS B AE S I MRSA Xt
N AR AT 4 41 19 B 5 FR 2868 ) AR 2 1
BAE ] e 5 IAE R A, /NEERRRE 2 5 DNA
SEE TR AR RAR, BN TUARCRT R I P bR a1 )
S TR A0 MR kA

AR SN BT OO 2 (tetrandrine, 10).
WP 0% (demethyl-tetrandrine, 11) 53k Mk
PP MRSA LB PR B 24 L, AT iFge
B, L7 O R 20T SRR MR 11 € 2 B RT3 P A 1 R
YEH, JFIAH T A S BRI CDRI S5SNI
() MDR1 & 2[RI, I LADCBIT O F 32000 S e Mk f 4
WL HAE RSN 2 251 25 (MDR) 131 i
T A0 AT 254 BRI 24 PR HTLARIARARL, - RIS 2
F A eI i CDR A B i HC ) BE 1M 48

MBI ER T, WA RSy b S A A
EEE PR %?&Eﬁ%%ﬁ@ﬁ’] MDR 5%,

WU £ T3 2D gl B 4 7K P
2.1.4 ‘3321113552 PSR Muroi 2558 3235 0

OH
o
HO O - R,

R,

OH

1 EGCG R;=OH R,= gallate
2ECG R;=OH R,= gallate

6 baicalein

OCH3H

3CO O
N O 2N
. OH O “CH
H5C H H 3
O A O
OCHj

11 demethyl-tetrandine

1
Fig. 1

7 6, 7- dihydroxyflavone 8 sophoraflavanone G

FROR R T TR MR (anacardic acid) [ L4
R (12~21) 5 FAPEMR IR MRSA 1
Mo WA 12~15 R Cis MRS, 16~
21 JAE IS . BEFCRIL Cos MR L5 H T )
KU A R PTRAE A TN 25, H R b
SR 2, SR TR . TR
L PR AR DG AR 17 4 FH 280 SR 00 i A U 11 385 22 17 B
iko HEY) 16~21 P XBEAAAE, R FEAEN
B RERSE N, SR B P R AR I M, kR
TIEE] 10~ 12 NPT RO R U X LS PR
AN A TR AR, BEIERE K JEAE Clo~Cia I
B RGBSR SRRV SRR Rl
T A AR TR, R v S s A AR T ARl

JR R R DAk 34k, TR BEL R OSUBE K ST AR AR 2
LR 2 AL Y o BERTIR S AR PE AR IR

PUABLE ARG, HENTREL B-P BRI A G,

P idt— 5T, ot 1~21 g5 R 1.

22 SEBEELENMEZRSHPARSNBKSER
IR AP O T 40 1 1A H 32 2 i

S BB B, I SO I A A 1 S T R A
OH
ne
CO-0OCH,
HO -
O  OH
HO Oy OH
o NG e
HO OC'OOC’O OH O |
OH on HO "Ho
OH O
OH OH
OH oH OH
4 tellimagrandin I 5 baicalin
OCH;
H;CO
2N
r; OCH; KA
/ OCHj;
OCH,
9 berberine 10 tetrandine

anacardic acids

5 B-ABLRR S REXS L MRSA KI5 454

Structures of Chinese materia medica compounds combined with B-lactam antibiotics against MRSA
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ST 77 (KA R IR SIS 20 T S 40 1 B 11
BRI, SV ESE, FHE
A BRI HE DA ABH L A R TR, AT 3
AN AT ARMER LRI IRV 2, A
RSN S N  Ne ek SR P N BUIE: PN 1]
SO AR, R e IE i A 2 1 kN L R
RV LR S <O Bk | B A N
20-F2 LW R B Z: (20-hydroxyecdysone, 22) A
AR EY, A% YRR K #EPT MRSA.
AR, 05 JTUIE 1) AN VEE VAN A B S R
TP R AEIRACR, 1 20- BB MER S
JEAH ELAE R B B8 I ST B (R AN AR e 1, RO AU
BRI A AE . RIS, 20-FR KLl B i 28 5 2 N vl
FRIBEAT X0 MRSA A4 FH th S B 4 (1 ip 44
Sung MR E T HET S H B
(ginsenosides) MPLHIEMELEH T 4208
HaS NS 21 Rby (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%)
J—Y/ Ny, O T S BT P AE A
B, 0T P00 5 AL 41 B 6 ) 2ty £ HLef PC/PG (1
D g i 8 B g 2 BRI, I 100 mg/L (MIC)
LB BIFRENG RS 52 1% AR E R, UiHHLL
Z AT 0 I A U A RS A HE T R T U I,
2B S RIBR RGP MRSA AEFH At 7] 5%
FIER, 53k famefs AR nVER .. RIB&EFRE
ERREA 308 B 50S WV FE 45 A 4 8 1A ik
ARVE R, T Sk o I i 100 Jk BEL DT % T s 1 41 1) 44
PREE S R . 402 Bl U 508
PESE IR A R NG s L2, AN s T 3L
PURTEE, X Ra SRS RIRE R D FERT
T3S ARBE S 1 JR A
i 22 & (galangin, 24) M Ry 545
F, % MRSA ] MIC 2 62.5~125 mg/L, 5Kk
BRIAVER FIC F5%0Ch 0.19~0.25, RILEEM
PR FEVE™, o-2 B HTEE (a-mangostin, 25) M {3
T Ry B AR 2, 6 T B R ER R (VRE)D
HIMRSA (1] MIC 437124 6.25. 6.25~12.5 mg/L,
H R K% ZBH X VRE [ FIC 45 %t 4
0.451£0.069, 57 E R BEHXT MRSA ] FIC 47
Hh 0.44150.131, SEHLE R AR AR HIE,
23 MAEREMERSHARSHESIER
b2 Wb S0 N BRI A A e R A RAE

PEMIIE A, 290 5 R 308 W3R A A7 S 45
£y BHIEZETE (RNA HEN A 47, FEAGIKE 2E KA
HETUE . 2400 v PO A A4 v 2 M S
SFEUR AL S I TR AN, T A
14 DNA 11152 511,

O B ff P 4 T €0 0 28 BR BR16T DY 2R 22 A i 25 AL
Hil: 1 gl ORI terk JEA S0P 5
SNHEVERT; 20 $EJRE 1IN tetM AT IR AR
PERIPO. Fujita 25201 I3 45 22 gt I S 08 DU 24
F KA KAM32/pTZ1252 (ki pTZ1252 1%
R retK, 1) KAM32 /b % 25 SR RE A acrB
M ydhE) WVERT . DUBRZE A4 M o ] I i e 8t
Mg BB R, BT ek WA AR,
KAM32/pTZ1252 FE3 0} PYIR 22 (1) I 8 s 1
KAM32. TMIA#E%E 2 (25 mg/L) n] g p/bix
FRERIE AL, i O HE T 25 55 22 AR 2L ] cerK 2
VURRZZAMHEIRAE T o B 22 [RIRE AR 68 Pk 52 U B 22 0)
MRSA [HIER, 5 FRERPLHAE .

24 EEREMEZRSPRARSBKSIER

WO DL 4-M i BRI IR S AL A
SR )G R BT B 2 o S FTPL 2 8 5 40 DNA
5] T i A 0 S A TV IR0 DNA (148, 1S
e,

Liu 25 ) H RS 2> B 15 2% MRSA HA
IAE B 2R A L 2R W -3-0-a-L-(2", 4"-di-
E-p- 75 5B 8- B 220 17 [kaempferol-3-0-a-L-(2",
4"-di-E-p-coumaroyl)-rhamnoside , 26] F1 111 45 %
3-0-0-L-(2"-E-p-7 S W 55-4"- Z-p-F5 G BEIE)- B 2
1F  [kaempferol-3-O-a-L-(2"-E-p-coumaroyl-4"-Z-p-
coumaroyl)-rhamnoside, 27], Jf&RI 2 MLEYIHE
R S o K P TR R 254 Cndl b AL RER
WAL T MRSA 3G, (HE /K M 7 W s 2
PIMASBAT A R4 el IV A5 P IEE
ParC 1 ParE, DNA [A]iglFtl 5K GyrA
GyrB. 19 RIE R W0 A P B 246 T T K FT
W) GyrB W3, 2 AMEADIE T H4h Rl 1V,
HIFEERA &Y, SRR R N315 F1
ParE I GyrB W2 LR 751 52% 01— ZHE I 85%
PIAHALYE, BT AHEWT 2 MG Y1E T ParE, R
W LA ParC, MITIAZIPR R, AR
I HE BT LA B

FHEU (piperine, 28) &A7(ET REHBUFIEER
H K BN, RS W PR IR D X A e
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HAERE (45 MRSA) [ MIC. Khan 25M% 3]
ARG, B8 1 388 iR AL ZBEAE S AR AR TP ) R ERLR,
W g D ILAMHESR 5 AR R o~ 1 45 52
LM, S SRR ] AR Ay SN A A P v
ALNG BB ER B TR
25 MERAEMERSHANSHEKEIER

H T MRSA BEGLIGIT, Tl s = Eik.
J3 b R F A LR 5 40 f e iy R IR B 25 4
BELWT AN SR i, 3 Rl R B B T % K Al v, G
St T A8 080 B 10 0 T S B R R 1

Sato 5V il il B #14) Erythrina zeyheri Harv.
AR 6 MR G (erybraedin A 1
eryzerin A~E), JFllE EAT4 VRE 1 MRSA )4
BIHEYE, 495 erybraedin A X VRE & H! 5 4 30
HlYEA, MIC 4 1.56~3.13 mg/L, eryzerin C IR
(MIC 6.25 mg/L), ‘EAI1% MRSA ] MIC 24 3.13~
6.25 mg/L. Erybraedin A (29) F1 eryzerin C (30)
I3 B RS YEHT VRE 1 FICI A 0.530 6~
1.0 f110.515 3~0.75, X} MRSA [f] FICI 24 0.612 5~

1.0 A1 0.75~1.0, BIAAIMAPER o A HRERR 57 55 i
HA A YIRS TR TN MRSA 20 i P g flms g . pR
WENE \ Sz AN 4B I 457 sophora avanone G
JeIAH SC T AN A ) B ok 2D 41 B R T i s
T 411 T 200 B i S A A 1 — A AR A
B 5 A A B AE T AN AR AT
P RIBTB RIHL

P& (tanshinone, 31) &2 E I >
Z—, PS5 ) 5 # AN A N T 5
I MIC & (0.2340.27) mg/L, 57 HEEN
%} MRSA ] MIC (0.71+£0.42) mg/L FLi 2 bk ik
# (P<0.001); FIC T¥1% 0.75, SHI/EHM,
Mahboubi 25"V % I Zataria multiflora Boiss. 55 i
HIHRIHT MRSA 75, MIC 24 0.25~1.0 mg/L,
5w R W e L hT st e
22~31 W& LI 2,
3 45iE

ARILLER T M Zp 3201 31 MRS
FAHPUAE RSP MRSA (IBRUER], ¥ M LB

22 20-hydroxyecdysone OH 23 ginsenosides Rbj

25 o-mangostin

29 erybraedin A

30 eryzerin C
El2 S5HEAMZEEREKSH MRSA P EM S

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

OH HO O,

|
O OH
MeQ Z
L il
HO [6) OH
26 R;=R,=TPC
27 R;=CPC R,=TPC

28 piperine

31 tanshinone
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A R R ), RBL T F 5 A = 2 AL,

FEA Ja Wt — 2B WF5irh, A LU R LRI (1D

br IR SRR AR A, B N Ah A IR 2 R i

S S HUE R A VE BT RS, VR IR

(RIBEr I FH A b e i ), (e 75— A

IWCHIREAT 73 BT 9T RN, rp 2 vh B B o) 1) F R

(AP B 4 S NTR TR B S 0)5' % I DU 8

BT E R R ER . (2) VP2 258 1 R LB 5

RN A EA BE S PR, 258

AUNIRIE, W] LU O BIR 0y IR T B0

IR, ARSI R E H k. (3) AT

WAEHIBFU R ARSI ST IR, MR AIFAT

ARSI IR A SR B AR R, R R R

ALBG ORI RIS, Dt DX s

PIRh P 25T MRSA SRR 1098 7
FENGIR L, 2992 B RG Hiz, JnfEdt

B PUR, PUHIV. SR Y7 J7 AR A% TR

LRI T H AT URASGY T R T 252

PUERZ IS, P2 S pt AR FAEH]

LEMPR AT J7 S IR WARIED
A U E R, e b piAE R L

SERIT R, MTIRRARAN RSN, HL 48 A 300 4 s

X RELET AR KN 2P, XN TR B B B AU

PUIR 25 B 29D T St — MR AR, TR

FU MRSA JEAGIT H)—DHT R

SEHR
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