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(10~20%) F1 xR+ + Vv v & (0.01%) #HEMTHI L b, BEHIHEHRTS Z LHHH
L, %t MRSA 23§ LTit=#% 7 — OFIND, MSSA wxf LTIREEF L U 7 A OFRINAED
L’fﬁ%ghflo

Key words: 27 ) vt ®E 7 ¥ v BRE (MRSA), MAWE, HEH, REHAR HEL~

VLI =Y A

Staphylococcus aureus 13 £t R HBPHERRE T B30, C ok, BEAL LT EYNTHAYELR
b, MEBRPCFRBREECHMELLSTWBMY, 35 & AEsE, MRSA oY%y -omE: » &N TN
BfE, MRSA o b R FHEHAEHBELER I LTV BAYBINTHILEND B,

50, TERBEREVBILIATWRVWOREE TH MRSA xt3 5 A EHEYEO BRI OV Tk B

* KBRATRAX 38 1-3-69



VOL. 37 NO. 11

MRSA 29 Briest 3B AN E S X HHEH O HE

1343

eI IEERE (MIC) ORERH.LE LEHENOK
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o cefotiam (CTM, REZERIE) ¥ LU cefuzonam
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GM, =, v27xBK), F+344 29 vFHD doxy-
cycline (DOXY, 7 -4 4 —%I3K) 3 X ¥ minocycline
(MINO, BEA Vv &Y =), hARk=A v FoD fosfomy-
cin (FOM, BAHREIE), £ Y 75 FFHD vancomycin
(VCM, #EFHMIE) B IV H L%k 4FKD imipen-
em/cilastatin sodium (IPM/CS, gEARIK) A\ i,
WTho#ARAYE L REEY K CHBEFR L, £R

Tk L,

3. WHEA

b~ v 2 = v A (BAC, HAME), i =
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% BAC-0.01% WEe+ b U ¥ AR TAB L,

4. MIC fuE :

AAL¥RESLEEEY KL, HABERYH 10°
CFU/ml cR/E L, 7r75vx— (EARBER
2T, %¥#|47% Mueller-Hinton 52X £ (DIFCO)
WCEERE L, 37°C, 18 BERNEHEM, MIC %Rkebic, A
BRI 6,400 pg/ml v 2 fERFIFR T 0. 006 pg/ml %
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1T - 729710,
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HAEMEIZ & T% MIC % R o cfER% Tablel i@
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—EBERVCIBETH- 1o, VCM TREUETH -
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R LT, MICy & MICy, & DFREDELE 2
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RLTW o F1ERSOFERIL 87.9% TH D,
HF2ERT HALERLREETESRIL B.7% Thois
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Table 1. Susceptibility of 6 strains of standard Staphylococcus aureus and 29 strains of MRSA to 10 antibiotics

IFO No.V MIC (zg/ml)
No. or
API No? |DMPPC ABPC CTM CZON GM DOXY MINO FOM VCM IPM/CS
A IFO 127327 1.56 0.2 0.2 0.2 0.2 0.2 0.1 6.25 0.78 0.012
B IFO 3060 0.78 0.2 0.2 0.2 0.2 0.2 0.1 12.5 1.56 0.012
C IFO 3183 0.2 0.2 0.2 0.2 0.2 0.2 0.1 25 0.78 0.012
D IFO 3761 0.2 0.2 0.2 0.2 0.2 0.2 0.1 25 0.78 0.012
E IFO 12712 0.78 0.2 0.2 0.2 0.2 0.2 0.1 50 1.56 0.012
F IFO 13276 0.78 0.2 0.2 0.2 0.2 0.2 0.1 12.5 0.78 0.006
1 6736142% 200 12.5 100 100 12.5 0.2 0.1 6,400 0.78 1.56
2 6736143 1,600 12.5 800 200 200 0.2 0.1 6,400 0.78 25
3 6736142 1,600 12.5 800 200 50 0.2 0.1 6,400 0.78 25
4 6736143 800 12.5 400 200 100 0.2 0.1 6,400 0.78 25
5 6736153 200 25 200 200 0.2 0.2 0.1 200 0.39 3.12
6 6736142 800 12.5 800 200 50 0.2 0.1 6,400 0.78 25
7 6736153 25 12.5 25 6.25 25 1.56 0.78 3,200 0.78 0.05
8 6736142 800 100 400 200 25 0.39 0.39 6,400 0.78 25
9 6736142 400 12.5 200 200 400 1.56 0.78 6,400 0.78 25
10 6736142 1,600 25 400 400 100 1.56 0.78 6,400 1.56 25
11 6736153 1,600 25 800 400 800 1.56 0.78 6,400 1.56 50
12 6736153 1,600 25 400 200 50 12.5 0.78 6,400 0.78 25
13 6736142 800 12.5 200 200 100 0.78 0.78 6,400 0.78 6.25
14 6736142 400 12.5 200 200 25 0.78 0.78 6,400 0.78 25
15 6736052 1,600 25 400 200 100 0.78 0.78 6,400 0.78 25
16 6736051 800 25 400 200 50 0.78 0.78 6,400 0.78 25
17 6736053 100 25 200 100 50 12.5 6.25 6,400 0.78 0.1
18 6736153 400 25 200 200 3.12 0.2 0.1 12.5 0.78 1.56
19 6736153 400 12.5 200 200 25 0.2 0.1 800 0.78 1.56
20 6736153 25 50 200 100 50 0.2 0.1 1,600 0.78 0.39
21 6736153 400 100 200 100 25 12.5 12.5 6,400 0.78 6.25
22 6736153 50 25 100 50 100 0.78 0.78 100 0.78 0.05
23 6736142 800 25 400 200 50 0.2 0.1 6,400 0.78 25
24 6736142 1,600 25 800 200 50 0.2 0.1 6,400 1.5 25
25 6736053 25 25 100 50 50 0.78 0.1 100 0.78 0.025
26 6736052 1,600 25 400 200 100 0.2 0.78 6,400 0.78 25
27 6736153 25 50 100 50 50 0.2 0.1 12.5 0.78 0.1
28 6736142 1,600 25 800 200 50 0.78 0.39 6,400 0.78 50
29 6736142 3,200 25 800 400 200 0.78 0.78 6,400 0.78 50

D The standard strinas of Staphylococcus aureus were purchased from the Institute for Fermentation of Osaka.
2 These numbers were detected by API staph.

DMPPC : methicillin, ABPC: ampicillin, CTM :-cefotiam, CZON : cefuzonam, GM : gentamicin,

DOXY : doxycycline, MINO : minocycline, FOM : fosfomycin, VCM : vancomycin,

IPM/CS : imipenem/cilastatin sodium
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MIC (ug/ml)

TTT T T TTT

0.006

DMPPC ABPC CTM CZON GM DOXY MINO FOM VCM IPM/CS
DMPPC : methicillin, ABPC : ampicillin, CTM : cefotiam, CZON : cefuzonam, GM :
gentamicin, DOXY : doxycycline, MINO : minocycline, FOM : fosfomycin, VCM :
vancomycin, IPM/CS : imipenem/cilastatin sodium

Fig. 1.

MIC ranges of 10 antibiotics against 29 strains of MRSA and 6

strains of the standard strains of Staphylococcus aureus (MSSA).
Results of MRSA and MSSA strains are shown on the left and right
sides of each test antibiotic, respectively
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Second principle component scores

First principle component scores

DMPPC : methicillin, ABPC : ampicillin, CTM : cefotiam,

CZON : cefuzonam, GM : gentamicin, DOXY : doxycycline,

MINO: minocycline, FOM : fosfomycin, VCM:vancomycin,

IPM/CS : imipenem/cilastatin sodium

Fig.2. Evaluation of the activity of 10 antibiotics
against MRSA strains
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Py 1min 5min

101

Numbers of MRSA strains killed

BAC CHG TG #e1 BAC CHG TG »ri

Concentration : 0.1%
BAC : benzalkonium chloride, CHG : chlorhexidine dig-
luconate, TG : alkyldiaminoethylglycine hydrochloride,
PVP-I : povidone iodine
Fig. 3. Bactericidal activity of commercial disin-
fectants against MRSA strains
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29 fhds LY MSSA 6 HRiT/H T A BRI 2 A~N TR %
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Concentration - 0.1%
BAC : benzalkonium chloride, CHG : chlorhexidine digluconate, TG :
alkyldiaminoethylglycine hydrochloride, PVP-I : povidone iodine
Fig. 4. Bactericidal activity of commercial disinfectants ag-
ainst MSSA strains
29 1min 5min __10min BAL, 0.5% TE+RTo Hkkx BE L, ¥,
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= LR REE Lo
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Fig. 5. Bactericidal activity of benzalkonium chl- DR HECEREE R, 10% =5/ —re T
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Fig.7. Effect of ethanol or 0.01% Na,COj on the bactericidal ac:ivity

of benzalkonium chloride against MRSA strains
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Fig. 8.

Effect of ethanol or 0.01% Na,COj; on the bactericidal activity

of benzalkonium chloride against MSSA strains
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AR TIXERR L (Figs. 1, 2A), fiAEHHD
MIC # 3 &2 Lic ERAOATOM/R, AEBREGHT T
i3, Boni MIC OFEOERO S b, MBS
PEMRE DB G 87.9% THH, ILIHEMEOHE
DEREYE b E B &, BREFSERL 8.7Y Lo
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MIC,, & DHERED EITX h fFEICEKE S Z &A%
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Lic (Fig.2)o L7c?is T, SEOEREETIIEITS
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RERTHERTAC b LY, BEEEFEZEOFIEHE
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I stk L —EHEED b, BE%R 0.25~0.5%
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Against 29 strains of methicillin-resistant Staphylococcus aureus (MRSA, MIC=12.5 pg/ml) clini-
cally isolated in three hospitals in Osaka and 6 standard strains (MSSA), the antibacterial activity
of 10 antibotics, methicillin, ampicillin, cefotiam, cefuzonam, gentamicin, minocycline (MINC),
doxycycline (DOXY), fosfomycin, vancomycin (VCM) and imipenem/cilastatin sodium and the bac-
tericidal activity of 4 disinfectants, benzalkonium chloride (BAC), chlorhexidine digluconate (CHG),
alkyldiaminoethylglycine (TG) and povidone iodine (PVP-I) were investigated by time-kill kinetic
studies to clarify susceptibility to the drug.

MICs of 10 antibiotics against 6 MSSA strains were between 0.006—1.56 pg/ml except in the case
of FOM. BAC and PVP-I had strong bactericidal activity against MSSA strains, but CHG and
TG did not kill MSSA strains within 10 min.

The"MICs;, of MINO, DOXY and VCM were 0.39, 0.78 and 0.78 zg/ml, but those of the other
antibiotics tested were above 25pg/ml. The MICsgy of DOXY and MINO were 3 times larger
than those of MICsy in a ratio of two step dilution, but The MICg of VCM was equal to its
MICy.  These results indicated that DOXY, MINO and VCM showed stronger antibacterial activity
than the other antibiotics tested in this study.

BAC and PVP-I killed standard strains effectively. PVP-I, mainly used in wound sites, had the
strongest bactericidal activity against MRSA strains. The bactericidal activity of BAC against
MRSA strains was stronger than that of CHG and TG. By addition of 10—20% ethanol or of
0.01% sodium carbonate to BAC, its bactericidal activity against the MRSA strains was notably
increased as compared with 0.1% BAC alone.



