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In vitro screen of anti-Staphylococcus aureus activity of 20 kinds of heat-
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[Abstract] Objective To determine antimicrobial activity of 80% ethanol extracts of 20 kinds of heat-clearing and
toxicity-removing Chinese herbal medicines (CHM) against Staphylococcus aureus (SA) and methicillin-resistant
Staphylococcus aureus (MRSA) ,s0 as to screen medicines with strong bacterial inhibition. Methods Ethanol ex-
tracts of 20 kinds of CHM were prepared, in vitro antimicrobial activity against SA and MRSA (MRSA 82, MRSA
92, MRSA 111,MRSA 135,and MRSA 144) were determined by agar-diffusion method, minimum inhibitory con-
centration (MIC) and minimum bactericidal concentration (MBC) were determined by double-dilution method.
Results The extraction rate of ethanol extracts of 20 kinds of CHM ranged 5. 33% — 15. 89%, Flos Carthami had
the highest extraction rate(15. 89%) ,followed by Solanum nigrum (12. 64%), Cuscuta chinensis Lam had the low-
est extraction rate (5.33%), 16 kinds of ethanol extracts showed different inhibitory effect on SA and MRSA, 4

kinds of extracts had high antimicrobial activity (inhibition zone diameter [ IZD]>>16 mm, including Mahonia bealei
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[Fort. ],Prunella vulgaris, Herba moslae, and Geranium wilfordii Maxim), 9 extracts had moderate antimicrobal

activity (IZD[>>10 mm,< 16 mm], including Herba Verbenae, Potentilla discolor,Oxanlis corniculata L. , Solidago

decurrens Lour, Viola philippica Car, Herba artemisiae Scopariae, Plantago asiatical.&.Plantago depressa Willd, Ly-

sima chiachristinae Hance, and Leucas ciliata Benth), 3 extracts had low antimicrobial activity (IZD <{10mm, in-

cluding Pulsatilla chinensis [ Bunge | Regel, Campsis grandiflora, and Allium tuberosum Rottler). IZD of most ex-

tracts for MRSA were larger than that of standard strain. MIC and MBC of 13 kinds of extracts with better antimi-

crobial activity against standard and drug-resistant strains were 64 =1 024 pg/ml and 128 — 2 048 pg/mL respec-

tively. Conclusion Ethanol extracts of Mahonia bealei(Fort. ), Prunella vulgaris. Herba moslae, and Geranium wil-

fordii Maxim have strong antimicrobial activity against MRSA.

[Key words ] Chinese herbal medicine; heat-clearing and toxicity-removing; Staphylococcus aureus; methicillin-re-

sistant Sta phylococcus aureus ; antimicrobial activity; minimum inhibitory concentration; minimum

bactericidal concentration
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Table 1 Antimicrobial susceptibility test result of drug-resistant bacteria

Strain Resistant

Intermediate Sensitive

MRSA 82 ampicillin, clindamycin, rifampicin, cefazolin,
ciprofloxacin, levofloxacin, ceftazidime
MRSA 92

azithromycin, oxacillin, ampicillin, cefoxitin,

clindamycin, clarithromycin, levofloxacin

fosfomycin linezolid, vancomycin

- compound sulfamethoxazole, rifampicin,
piperacillin/sulbactam, vancomycin,
gatifloxacin, fosfomycin

- vancomyecin, linezolid

- vancomycin, fosfomycin, linezolid

vancomycin, fosfomycin

MRSA 111 penicillin, oxacillin, cefuroxime, cefazolin,
levofloxacin, erythromycin, piperacillin /tazobactam
MRSA 135 penicillin, oxacillin, ampicillin, azithromycin.
cefazolin, cefathiamidine, cefuroxime
MRSA 144 penicillin, ampicillin, oxacillin, cefoxitin, cefuroxime, cefa- -

zolin, azithromycin, rifampicin, clindamycin, clarithromycin

2.2 mfEsER 20 Fprh 2RISR Y I SRR
5.33%~15.89% , iR L AEHBCR (15, 89 Y0) Fe iy
JFE 12, 64Y0) IR Z . 221 (5. 3370) Fefik. 20 Fp
H B2 BE YR 25 SR (I TR D B L 16 R s 2l

Xt v <5 B €0 7 20 R S RS 24 T 22 BN [ P 41
A MR 2 B2 00 7 1 o i B UK 4 o, P
UG O i AR BERIURR 3 P B0 P B 20T 25 A
AR RO T X e A 1 . IR 2,

&2 20 Ffrp REZGPEHYIRI 45 R (mm)

Table 2 Initial screen result of extracts of 20 kinds of Chinese herbal medicines (mm)
Code Name of specimen Inhibition zone
(Concentration 50 mg/ml.) SA MRSA 82 MRSA 92 MRSA 111 MRSA 135  MRSA 144
1 Herba Verbenae 7 11 10 10 10 7
2 Pulsatilla chinensis (Bunge) Regel - - - 7 7 -
3 Potentilla discolor 15 14 14 13 14 14
4 Campsis grandiflora - 10 - - - -
5 Mahonia bealei(Fort. ) 17 20 20 19 17 17
6 Oxanlis corniculata L. - 12 12 10 10 9
7 Herba Taraxaci - - - - - -
8 Solidago decurrens Lour 11 10 - 11 12 10
9 Allium tuberosum Rottler - - - - 7 -
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Code Name of specimen Inhibition zone

(Concentration 50 mg/ml.) SA MRSA 82 MRSA 92 MRSA 111 MRSA 135 MRSA 144
10 Solanum nigrum - - - - - -
11 Viola philippica Car 11 11 - 10 10 10
12 Herba artemisiae Scopariae 7 10 10 10 1 8
13 Flos Carthami - - - - - -
14 Plantago asiatical.&-Plantago depressa Willd 13 11 13 13 15 15
15 Lysima chiachristinae Hance 12 12 10 11 10 11
16 Leucas ciliata Benth 1 12 12 12 13 15
17 Prunella vulgaris 12 12 17 15 12 15
18 Cuscuta chinensis Lam - - - - - -
19 Herba moslae 16 15 5 14 13 15
20 Geranium wilfordii Maxim 14 12 13 15 16 18
— :No activity
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Table 3 MIC/MBC of moderate sensitive Chinese herbal medicines to standard and drug-resistant strains(pg/mlL)

Code/Name of specimen MIC/MBC SA MRSA 82  MRSA 92 MRSA 111 MRSA 135 MRSA 144
1/Herba Verbenae MIC 512 1024 512 1024 1024 512
MBC 1024 1024 2018 1024 2 048 1024
3/Potentilla discolor MIC 256 512 512 512 512 512
MBC 256 512 512 256 512 256
6/Oxanlis corniculata L. MIC 1024 1024 1024 1024 1024 1024
MBC 2 048 2 048 2 048 2 048 2 048 2 048
8/Solidago decurrens Lour MIC 1024 1024 1024 1024 1024 1024
MBC 1024 2 048 2 048 2 048 2 048 2 048
11/Viola philippica Car MIC 1024 1024 1024 1024 1024 1024
MBC 2 048 1024 2 048 2 048 2 048 2 048
12/Herba artemisiae Scopariae MIC 512 1024 1024 1024 1024 1024
MBC 1024 2 048 2 048 1024 2 048 2 048
14/Plantago asiatical.&-Plantago depressa Willd  MIC 512 1024 1024 1024 1024 1024
MBC 1024 2 048 1024 2 048 2 048 2 048
15/Lysima chiachristinae Hance MIC 1024 1024 1024 1024 1024 1024
MBC 2 048 2 048 2 048 2 048 2 048 2 048
16/Leucas ciliata Benth MIC 128 256 256 256 512 512
MBC 256 256 256 256 256 256

Concentration of above specimens were 8. 2 mg/ml

T4 AU B 2 B X R o RN 24 5 Y MIC/MBC(pg/mlL)
Table 4 MIC/MBC of high sensitive Chinese herbal medicines to standard and drug-resistant strains(pug/mlL)

Code/Name of specimen MIC/MBC SA MRSA 82 MRSA 92 MRSA 111 MRSA 135 MRSA 144
5/Mahonia bealei(Fort. ) MIC 64 128 128 128 128 128
MBC 128 256 256 256 128 256
17/Prunella vulgaris MIC 256 512 256 256 512 256
MBC 512 1024 512 512 512 1024
19/Herba moslae MIC 256 512 256 256 512 256
MBC 512 1024 1024 512 1024 512
20/Geranium wilfordii Maxim MIC 512 1024 1024 1024 512 1024
MBC 1024 2 048 2 048 2 048 2 048 2 048

Concentration of above specimens were 4. 1 mg/mlL
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