AF ) CEHERET K EREICNT 5 RE Y BXORER N

2 W B PR RO - MEPART - R b
nAaH RESFHFEHR

(CPRTTH 9 A 13 BT - PRITHE 11 A 24 A-2H)

1987 ~ 1988 £ i= ¥ » AR O HERE T4 ME & 1172 methicillin-resistant Staphylococcus aureus
(MRSA) 58 #% b UMY S. aureus 17 %k (MSSA) (22T, HBHIOB/INSETEE 1L il
(MIC), =2 ) F+—¥EEY, 3777 CNEMNTHENEREZELIICT D EED
2, TNLOBBRICNT 2BERRE TEAIN T 2 RENESDOERINE L RIEL 72,

MRSA 243 3 2+ ) > (DMPPC) » MIC iz REMAEROEBEENLE L ST,
DMPPC Tix 72%, CEZ T2 76%D##k»%, MIC (37°C) 100 pg/ml L L@ E%RL 72,
INHLNDMRSADIT 75— RIH64%, IVEIDS 9% THIE D RIBI A5 DIERE % ik
LTwi,

InbLDPREHRICHTHEIEXCHFLa=4 (BAC), ZLaEI7ui~F Uy
(CHG), ®eF>r3a—¥F (PDD), ZLZNLTLFE F (GTA), =% /—n (EtOH) N
E%h) & DMPPC B3 L nICBIRIZZH 503, MRSA IS L TLBED S, aureus D
BREWELRARICETNENORBIEBHOERBFEICG L 2ERFETRETRETH S, 3
72, S aureusD3IT 77— L BREMEF N OMIZ LBFRIZRBE Nk, -7, BAC
NEEMN 2D 572512, 0.01 w/v% Na,CO, % ¥ 2 &, 30 4R T BAC 0.005
w/v%LLTF. £7:20 v/v% EtOH #6:F+ 5 & BAC 0.05 w/vBU T T+ ~XTHRE 2 1,
BAC DBERENEREL AL TRAREE L UFIE L FOREINBICED L HETH

60

Key words : MRSA, RIt~X> ¥ a="72, BEHEHR, RERH, 27 75—vH

HMERRENARAE LT, B-T 7 7 L REHH L
EEDHBELIHICLD, wHhOIBEIHRLT = AREHD
£ F H* M 2 %2 O 1, methicillin—resistant Staphy-
lococcus aureus (MRSA) NDRBI-"HRIEE 4 > T 3,
MRSA i3 $HEHE TEHEMTE 2 RBIHREEND L, 7
FOREHEBRETH D720, FOMICEBRL L FHRIZE
Vi, MRSA A IZBEN DB N AR, RRIBREA,
FNRBTRLRENBREICRET L L5 5, BYMICE
LORE#1TLV, FNEMME S Wb LK E
HTEETH S, —%, MRSA »*BREHFERICHLTY
EARERT LI RESVL b 2D, SHOBRIME
MRSA icMT 2 REMBX O OEE L AL - RE
RBIBEAEALNL W, KB TI2, 1987 ~ 1988 Fiz »
MM 8 T58 2 7z MRSA 58 #k % & UFIc B4 S,
aureus (MSSA) 17 ¥kicD\T, HEHOB/RERLL N
B (MIC), == )+—YELEl, 37 75—¥U+H
NTHENEREBLLICTZ EE LIS, ZHLNEKRIC

MY EBRERETEREN TV 2REIHFERNOEDIRE +
HIE L 72,
1. RBHES LUFZE

1. B3

HE#IZ A+ ) (DMPPC, EAMXK), 7
7/~ (CEZ, HR¥s&), 7>t > (ABPC,
RKHEESR), 72voxHi ) (MCIPC, HRXSR),
At=4ry (KM, REXR), F 77~
(TOB, EEFHUE) BLUrYr =142 (GM,
Iy 7ZAHAE) %, REHBRIL, B 4> REiE
HHDEIE~NHFLa=7 4 (BAC, * Z/SVH,
HAME 10 w/vk), E7T7F+HL4 FRDI7 LB
7o~ (CHG tbE7T> - 7nax—t
W, ERILE, 20 w/v%), TLTE FRDODTLINL
TLTFe F (GTA, AT U4 F, ALAKE 20
w/v%), I—FRHKXE F> - 3—F (PD, 1V
CUW, BHEHE 10 wv% BE¥HITETD

KRHRNE+=48T2 TH 17 %85 %
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VOL. 38 NO. 3 MRSA (2343 2 B HB R ORI 11 207
Table 2. Susceptibility to antibiotics, penicillinase producibility and
coagulase type of methicillin-sensitive Staphylococcus aureus
Strain MIC (ug/ml) Penicillinase Coagulase
no. DMPPC CEZ ABPC  MCIPC GM producibility type

FDA209 P 3.13 0.78 0.10 0.10 0.10 - Vi
N8 3.13 0.78 0.10 0.10 0.10 + m
TY-1185 3.13 1.56 1.56 0.39 0.10 + v
TY-1188 3.13 0.78 0.10 0.20 0.10 - -
TY-1191 3.13 0.78 1.56 0.39 0.05 +

TY-119% 6.25 6.25 0.78 0.39 25 - I\
TY-1202 3.13 0.78 1.56 0.20 50 - II
TY-1209 1.56 0.39 0.05 0.20 0.10 - '
TY-1435 3.13 3.13 1.56 0.39 0.05 + Vi
TY-1436 3.13 0.78 12.5 0.39 0.10 + I
TY-1454 3.13 0.78 0.20 0.39 6.25 - Vi
TY-1756 3.13 0.39 3.13 0.39 0.10 + -
TY-1761 6.25 6.25 25 0.39 100 + v
TY-1770 3.13 0.78 1.56 0.39 25 -

TY-1846 3.13 0.39 0.20 0.39 0.39 - -
TY-1849 6.25 3.13 50 0.39 25 + 4
TY-1858 1.56 0.78 12.5 1.56 0.39 + -
DMPPC : methicillin, CEZ : cefazolin, ABPC : ampicillin, MCIPC : cloxacillin, GM : gentamicin

mg/ml), &z /— (EtOH, M¥#3kK  +, BBL) ##EML THELL, 272, =tvt7

99.5%) %®EAL 7z,

2. HHAEHK

BRPR ST BiERR & L T 1987 4~ 1988 Fi 4 FrOMEak
EOLUKRKRRABERREL I—DPLAFLR
Staphylococcus aureus 74 ¥, HEHE¥E & L T Staphy-
lococcus aureus FDA 209P & 15 sk FEHL 72, %«
b, EEIBE% 37CE L 72 & & DMPPC » MIC
#912.5 pug/ml L ED#R % MRSA & L, €Mt
MSSA & L7,

3. B/NREMLEREDRIE

HA{LEREESEREDICHY, T2—TF—L >
b %X (Difco) # AV ERFERARETREL
o HEERIT 10°cfu/ml & L, MRSA B L Tid
DMPPC & CEZ i3 30, 37 3 £ UF40C T, ZNfhic
DV ITCTENEN 18 B SR HE L 720

4, R= ) F—REEH

)77 44 —2v 4 %K (BBL) ¥ikbknano
Z—Rk2nT, =tav 74 T4 R (74—

4T 4RI TR=L ) F—XEHEE - 2EkRD
t MRSA I22W T3, =) G#EKEL T
7ok FEITRHEL, =) T—VEEENE
LR, Thbb, MEMOERICS 70Xy
P> %0.5 ug/mliced & HicdmL, 37CT2
BRRIR & 5 SRR L 221k, BRI & - TIB LI
OnTR= ) +—HiEEEFMEL 2, 123561,
BRIC DWW Ti, 50mM D ABKREH (pH6.9) (=
ML, BERBERL 2%, ZoLBICOVWTR=2
) F—iEEERIEL 2,

5. a7 75— RH)

a7 I—RRIGIALE (7> 5 EW) 2RAWTT
Loz,

6. REREDRIE
WEREEHOBRBFENER V2 ENLTHZ
DAL 70 7L —rBLU Il ORE7 7 X F
v 7x—+ (Nunc., 7>=—7) #fEHL7Z MTP
EOTEEFOREMELREL 2. Thbb, XA



208 CHEMOTHERAPY

MAR. 1990

D RAEROK AR AT 2 WL, £ 250 ul &~ A
7 7L — DKL (350 ul FF l arikL, %
DOHIZ I 2a—T—-k > F kI ) le(u e,
T, 1N, MY I;iﬁlﬁmlkf?t‘”mtﬁﬁx\.%lﬁlﬂi
% Stepper ® (Tridak, Indican, Inc., U. S. A) {} X
BREHM V2 T 10l T8 THILPIT
108 cfu/ml & L 7z, HERli% 72 72 602 Bk L 72 BB AL
TLCREL, 25C THRERE ML, 77 2 F» 7
I —4T10 ul % SCDLP #5H ¥ 1 3° (Soybean
-Casein Digest with Lecithin & Polysorbate 80,
HABNEK) 3mlicfL, 35C, 72 REMUTREL 72, 3%
BEMORFOWD S5 117 R/ IRIE % Bk ML s L
JA
II. € B ¥ R

1. EHRSM

HREHRDO BRI, = ) F—EEME &
UaT77—+®5|% Table 1 & & U Table 2 I27R
L7z, MRSA T3, ¥I3iafE 37°C T DMPPC & &
U CEZ » MIC 13, #11F412.5 ~>1,600 ug/ml
BLU12.5 ~ 400 ug/ml 2545 L, MIC »¢100
ug/ml UL Lotk DMPPC T3 72%, CEZ Ti3
76% T& - 72, 72, DMPPC ? MIC A 5B EIC
S o TRECHE T, KRR TRMEL, 30CE
40CH MIC 12 1,000 fELAENENED LN LD H
=72, CEZIzB W T LEBRNEmIEH LNz, 2
iz L, ABPC & MCIPC o MIC i DMPPC %
CEZ o MIC & OB EMIZEH 5 1T, ABPC Tiz
25 pg/ml LU FO¥H*95%% & 6, 100 wg/ml Ll ko
EEMEKRIII%BTH -7, 72 MCIPC Ti3 0.2
ug/ml LT OB AE#A 21%H D, 100 wg/ml BLE
DI HERIL 24% TH -7z, S HiZ, T I /E¥EKRR
MEWENHEE, KM, TOBIZHL TIIZEA LD
AT TH - 72h, GMIZx L Tid MIC 0.39
pg/ml LT OREMEBRA 24% H D, -7 7 5 LB
T BRI L OBLEMIZEED SN L h o T2,

2, N= ) F—¥EEME T 7T —-LRIT

X MRSAS8 %k 71% == ) +— ¥ EEHK. T
b - 7255, DMPPC BZH L DBLEMIZEH LN
hotze —H, MSSA DFEIIR=2 ) +—XESE
BRIz 53% TH N, MRSA k1 L EFEGER@AEESD
Lhtz, F72, ABPCREMEX=2 )+ —EE
M IBEE T BIAMIZED S NIZHY, f-T 7 F LA
R My GM BEM & EICBEERIZESH S ey
572, KW aT 77 —+%83, MRSA T3 IR »s
64% EBL £, JHISHL, MSSA Tz &Rz
w7, Lirl, 377 7—XR e ERIREM L DR

OB LEP S KT oYW TR/ PR AN

3. BRI R R M

MTP il &) 25°C, 30 ¥, 602 10 4 MERY
MR & TN, £ HLEFNOMBRIC DV T DMPPC
DOMIC IR L THMIHBMOBRBRIESY 7oy}
7: (Figs. 1 ~ 5. ZNLDKERDLAD L, BREH
RO 8K DMPPC (234 % B & (388
Fntenwkptilr bz, Tbt BACORER
i, (R 75 Bz v 7K 10%cfu/ml, 30 BER
NHEE0.01 ~>0.5%, 10 3EHD L 5 74 %3
<0.05% THRMEELI:p, 3HKIZO.2%EBL, #
7 3 # DMPPC 9 MIC 13 25,400 £ & U 800 ug/
ml 7, MIC 1,600 ug/ml Ll Eo#iz w3 h { BAC
<0.05% THE S, DMPPC 123 5 BZH iz
WA A - 12, K2 CHG DREREREIX, “Tho
BERIC KL T4 30 BEM TIE>0.5%, 10 FERT
120.005~ 0.5% Td - 7:. PDI 2, 30 BIERATH
0.1 ~>10%, 10 7ERA TR T XToHHAEHY
<1%THEL7:. HIRGIZERmMENI: T LAY R
THRRL7: GTADOKEREIL, 30 BIEATI0.01
~ 2%, 10 71EB T2 0.01 ~0.1% Thot,
EtOH T3, 30 ¥ {ER Tix 71 B H* 80%, 6 #k7*
>80%%EL 727 10 HERT 5 & 20 ~ 80% TH~T
DftREHIREEINS, ZNHBEL 2 SHOKEH
HBRIOBRENIZ, DMPPC (23T 2 RZH#HHEL
BRizh L TLEOISE, $ il REEHBVKRICH
LTLHBEErBEH L, —FH, ZnbLEHEE
FOKEIBE L HABBKRDO 2T 77— T
7o b L7z2a* (Figs. 6 ~ 10), Z oz B3R
R Enzuhr-1:,

4. BERHHOME

BITH T BAC N EIREHS, 30 BEMAT0.1%LL
PEL, EHMELRLZ 1 KIZOVWT, TnFhl
BMTRBEEERAOEH LN W BED0.01%
0.05%Na,CO,% & tFiZ 10%, 20% EtOH % #FL
12N BACOHOREBRELBIEL 2, FNTLOH
PREEIZ, KWK OB BN L T Na,CO % A
L7k 20X BiMEL 7oy b L7 Fig 1146, B
Wk eh 30 MAER T BAC 0.5% % B L 2§ holik
L 0.01% Na,CO AT B ticE-T, BAC
0.005% LT TREEN D= @bl —h
EtOH 2, 30 MERIIC 5T, 10% T HEARERY

5545 7257, 20%I27% 5 & BAC 0.05%LL T TREMF
a8 67 (Fig. 12).
m -3

MRSA H B 58 5 57 1 7 Bk ) 10% A LR
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Fig. 1. Correlation between

concentrations of benzalkonium chloride and
MIC of methicillin to Staphylococcus aureus
The minimum lethal concentrations were

5 % 50 100 20 @0 80 160 ST
MIC of DMPPC (ug/ml)

e e e e gy R pm o~

.

1 1

[ N SR T i1
1256 25 50 100 200 400 800 1,600 >1,600

MIC of DMPPC (ug/ml)

minimum lethal Fig. 3. Correlation between minimum lethal

determind after 30 sec (A) or 10 min (B)

contact with the antiseptic
at 25°C in deionized water.

Symbols : &, MSSA ; €, MRSA : *, the
concentration commonly used

or the disinfectant [ (A)

concentration of povidone-iodine and MIC of
methicillin to Staphylococcus aureus
See the footnote to Fig. 1.

S
E
5
“g 0.5° . . -
_ (A) go.l-wwwr«”wnwpu«mn
5051 w w0 g gpee oo ss oo . 0.0 .o
< sl S g8 8 B E
- N ¢ £ P S S S— P S S S S w—
E oozt £ %3365 125 5 0 100 20 40 800 L,60 >1.60
8 0.1} MIC of DMPPC (ug/ml)
S 005t
3 00t [ (B)
kS S
20} S ot
g 0.0+ £ 1
£ TETETETT A Y W A W BT SIe E
MIC of DMPPC (ug/ml) g 05T
—~ _ = 0.1 F Lod . had
8 (B) 5
g>0.5- 001 f o g ow e e e o e pmognopw
—é 1 I * -t ’ g 0 A FE— F U G N S SR 't ek J
E O o g m o - - g £ T5%3.136.5 125 25 5 100 20 40 80 1,600 >1,600
g olf R = MIC of DMPPC (ug/ml)
3 ggg_ : CT Fig. 4. Correlation between minimum lethal
2 0 concentration of glutaraldehyde and MIC of
é 0.005 t . methicillin to Staphylococcus aureus
£ i L L IO S| 1 1 s 1 J H
$ ' THINEE RS 5 %0 T A0 0 @060 Lo See the footnote to Fig. 1.
Fie 2 G MIC of DMPPC (ug/ml) 2L EDMNENES T B9 ubNTWE, &
ig. 2. i ini .
g orrel.atlon between‘ _minimum lethal i, B BIEEMESFEY 5 MRSA H9H 3
concentration of chlorhexidine gluconate and . £ kO BEOE LI &
MIC of methicillin to Stapylococcus aureus nTsY, EREREDHRY e -

See the footnote to Fig. 1.
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Minimum lethal concentration (%)
£
Li
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MIC of DMPPC (ug/ml)

(B)

v
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AR rmmnwmmu«n

¢ e .

8 &
8

Minimum lethal concentration (%)
=

T L " i 1 PRt i TR SR |
1.963.136.2512.5 25 50 100 200 400 800 1,600 >1,600
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Fig. 5. Correlation between minimum lethal
concentration of ethanol and MIC of
methicillin to Staphylococcus aureus

See the footnote to Fig. 1.
S _
s >0.51
g 0.5
s 0.2 hd
% 0.1F
5 0.0sF o mem e ® -
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Fig. 6. Correlation between minimum lethal

concentration of benzalkonium chloride and
coagulase type of Staphylococcus aureus

The lethal concentrations were determined
after 10 min contact with the antiseptic or the
disinfectant at 25C in deionized water.

Symbols : &, MSSA ;. @, MRSA.
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Fig. 7. Correlation between minimum lethal
concentration of chlorhexidine gluconate and
coagulase type of Staphylococcus aureus

See the footnote to Fig. 6.
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Fig. 8. Correlation between minimum lethal
concentration of povidone-iodine and coagu-
lase type of Staphylococcus aureus

The lethal concentrations were determined
after 10 min contact with the antiseptic or the
disinfectant at 25C in deionized water.

Symbols : &, MSSA . €, MRSA. A small
square and a large square shows one strain
and ten strains, respectively.
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Fig. 9. Correlation between minimum lethal
concentration of glutaraldehyde and coagulase
type of Staphylococcus aureus

See the footnote to Fig. 8.
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Fig. 10. Correlation between minimum lethal

concentration of ethanol and coagulase type
of Staphylococcus aureus
See the footnote to Fig. 8.
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Fig. 11. Effect of sodium carbonate to lethal

activity of benzalkonium chrolide

The minimum lethal concentrations (MLCs)
were determined after 30 sec (O, @) or 10
min (A, A) contact with the benzalkonium
cloride (BAC) solution at 25C. The concent-
ration of sodium carbonate added to ben-
zalkonium chloride solution was 0.01% (@,
A) or 0.05% (O, A).
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Fig. 12. Effect of ethanol to lethal activity of
benzalkonium chrolide
The minimum lethal concentrations (MLCs)
were determined after 30 sec (O, @) or 10
min (A, A) contact with the benzalkonium
cloride (BAC) solution at 25°C. The con-
centration of ethanol added to benzalkonium
chloride solution was 10% (@, A) or 20%
(O, A).
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BACTERICIDAL ACTIVITY OF ANTISEPTICS AND DISINFECTANTS
AGAINST METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS

Axira Suciura, Kazuvo Nakamura, Kumiko Jono and Eir Hicasuioe

Takeda Analytical Research Laboratories Ltd., 17-85, Jusohonmachi, 2—-chome,
Yodogawa - ku, Osaka 532, Japan

We determined the susceptibility to antibiotics, producibility of penicillinase and coagulase
typing of 75 strains of Staphylococcus aureus isolated during 1987 to 1988. Among the 75 strains, 58
were methicillin—resistant Staphylococcus aureus (MRSA) and 17 were methicillin—sensitive
Staphylococcus aureus (MSSA). The effective concentration of antiseptics or disinfectants
commonly used in hospitals against these strains was evaluated.

The minimum inhibitory concentrations (MICs) of methicillin (DMPPC) to MRSA were
influenced by incubation temperature. The ratios of the resistant strains to which the MICs of
DMPPC and cefazolin were more than 100 xg/ml at 37°C were 72% and 76%, respectively. The
distribution of coagulase type of the MRSA was similar to recent investigations: the percentages
of coagulase type II and IV strains were 64% and 9%.

No relationship between the lethal activity of benzalkonium chloride, chlorhexidine gluconate,
povidone —iodine, glutaraldehyde and ethanol to the strains used and the susceptibility to DMPPC
or coagulase type was observed. Staphylococcus aureus, even MRSA, can be killed by the
antiseptics and the disinfectants mentioned above when they are used properly. Benzalkonium
chloride, in combination with 0.01% sodium carbonate or 20% ethanol, showed synergy for all
strains used; the lethal concentration of benzalkonium chloride, at a contact time of 30 sec, was
less than 50 xg/ml or 500 wg/ml, respectively. Hence these combinations were effective for
disinfection or sterilization to prevent nosocomial infection by MRSA.



