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EHRRE X HIT Lico FAEMMP 8 & hic Staphylococcus aureus 902 Bieb 436 ¥k (48%) At
MRSA Thotoo ZTDEBIBRECE TEL (68%), —HERTIX 33% LEMJETH -7,
BE TIIIREESBE R LD D ATEMLAORI, Thbo MRSA 11, Bo2in&HIk
{LEA%XTR L, SEER Lic 185 EAID 5 B, rifampicin 3 L' vancomycin %< 16 ZH|+
10 FILL b ittt % B8 UcBikkDS 67% i, B-F 7 2 2% MRSA a3 5Bz,
BRURTRTH -7, dicloxacillin 22 THEERIZV 71 25% HE > Tt -7 7
2 LEILASE T, habekacin, minocycline, ofloxacin, rifampicin 3s X U vancomycin o 5 ZK&|H
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AF o) VigEEE 7 ¥ v BRE (methicillin-resis-
tant Staphylococcus aureus), \i>¥Pp % MRSA i1,
1961 ERRME BV TUHTLOHRAN B E I h T v
B0, R\T MRSA 1, kETHMERIABIZED,
1970 EREERIL, KREFRREDORABERBRLF L &
LTREFADHEMMAAD LN TV B, B ETkW
<%, MRSA o SE#E1z, T T 1970 ERBEL,D
HMRAIND MY, BonHMERIE, 1980 FELURBC
HBESIEEZLTIWVWT,

MRSA 1, methicillin ozt <, BB H
PEXEB Lo THbLbLSAMEETLE LI AR
FOHE1OKENL I, o dEEREFTFCIW

T, BRCEE T RENSRBTICES TV,

KIS\ Tix, MRSA o # fnix, S aureus i#
THARENNLT LIRS TR B3ttt 7 2 48
ORRLEBECEETSLEX LA TE OO, Lk
STEIHL 7 = aHOFERAN, LERAETCREEE
Lt xbhd 1985 ELf& 3515 MRSA 0BA
EDOWTKERBELNFEREON TV B,

Rz, 18 REMBRES X0 1 Brmkok AR
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Table 1. Participants in the collaborative study

Hokkaido University Hospital

Asahikawa Medical College Hospital
Sapporo Medical College Hospital

Iwate Medical Uﬁiver;ity Hospital
Niigata University Hospital

Shinshu University Hospital

Tokyo Women's Medical College Hospital
Tokyo University Hospital

Tokyo University, Institute of Medical Science Hospital
St. Marianna University Hospital
Juntendo University Hospital

Gifu University Hospital

Kinki University Hospital

Kawasaki Medical School Hospital

Ehime University Hospital

Oita Medical College Hospital

Saga Medical School Hospital

Nagasaki University Hospital

Tokyo Metropolitan Geriatric Hospital

REB|ET 5,
I. # 8 & F &F

(1) M@k

1986 £ 12 B L v 1988 4£5 A% TD 14E 6 7B DHf
fish, %32 8%, 58w to b (1986 4 12 f~
1987 £2 F, 1987 4 3 A~5H, 1987 9 f~11
A, 1987 4 12 B~1988 #42 5, 1988 £3/5~5
A), TableliZ/m3+2ME 19 fizk (18 K¥MBRES X
C1HIFE) © FREERCE W T oS hx S
aureus wXIHEE L1z, Tiobb, SEMEMELD 1R
BRI NI S, aureus &, ¥ 10 BIHE DT
RRIFE T b2 —I0 » & b EI R RE 902

BRD S. aureus % 5@ ORI L & Liz,

(2) FEFIRZHENE

IEE Rt 902 Bk S. aureus o ¥ #| BT,
MIC2000 > 252 (BERZAFT 5 7) HAWI-HE
BREBHRFFECL VE Lic, Thbb, TRt
18 JEHiz-> %, Ca?t, Mg?* jn Miiller-Hinton Bro-
th (Difco) #AWERFRRTIZIEHL, £ 0.1ml
HRAIRALE =T U= &Y A ITHE LT, 8
B2, Brain Heart Infusion Broth (Difco) dr¢ 37°C
4R, GRBREEN 1x10° CFU/ml &ic5 X 5
FEIL, 0.0015ml/ % = 248 Uiz, K\T 37°C 20
R OBEREYTRV, BEBTOBEXYEREORB L D
HIE L, RAOFEFHIEERE (MIC) gl

TR BE LI HIEANL, kD 18 B TH B, f-7 7 %
4% 5 penicillin G (PCG), methicillin (DMPPC),
dicloxacillin (MDIPC), cefazolin (CEZ),
(CCL), cefamandole (CMD), cefmetazole (CMZ),
cefotaxime (CTX), flomoxef (FMOX), imipenem
(APM), 7 3 7 EiE{A% ; gentamicin (GM), habekacin
(HBK), 5 344 7Y v% ; minocycline (MINO),
<=7 mr 354 F%;erythromycin (EM), €Y FvHL £
v [ % ; ofloxacin (OFLX), # o {fi ; clindamycin
(CLDM), rifampicin (RFP), vancomycin (VCM),

Zn5%H DMPPC 1zxf3% MIC A% 6.25 pug/ml 3
W S, aureus o2 F2 Y VEREHEE T N UBE
(MSSA) & LT, ¥4 625ug/ml Ll oK
MRSA &L T, LTofmc gLct-, 2721,
RFP X0 VCM o 2 Flizo\~Tix, MRSA 188
HERHE L,

II. # R

(1) MRSA DERFIFHIAE

AEHEF O 3nAE5EicoWT, MRSA ofpE
SRE OHES R st Lo Bl % Table2 iz 7R3, #1483
(1986 4 12 §~1987 4£2 A) Ti%, HEEXhi: S.

cefaclor

Table 2. Frequency of methicillin-resistant strains (MRSA; MIC 6.25 #g/ml= and MIC 100 #g/ml<)

in Staphylococcus aureus

Staphylococcus awreus

MRSA, MIC 6.25 ug/ml<  MRSA, MIC 100 zg/ml<

Period
strains strains (%) strains (%)

Dec. '86 — Feb. 87 183 83 (45) 57 (31)
Mar.’87 — May 87 175 82 (47) 37 (21)
Sep. ’87 — Nov.'87 171 81 (47) 40 (23)
Dec. '87 — Feb. '88 185 93 (50) 47 (26)
Mar.’88 — May 88 188 97 (52) 23 (12)

Total 902 436 (48) 204 (23)
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Table 3. Frequency of methicillin-resistant Staphylococcus aureus
(MRSA) in 19 hospitals

. Staphylococcus aureus MRSA
Hospital . .
strains strains (%)
Hokkaido
A 50 24 (48)
B 50 11 (22)
c 50 26 (52)
Tohoku
Hokuriku
D 42 20 (48)
E 50 32 (64)
Kanto
F 49 27 (55)
G 49 22 (45)
H 35 14 (40)
1 50 23 (46)
J 49 44 (89)
K 49 27 (55)
Chubu
L 49 34 (69)
M 50 21 (42)
Kinki
N 50 33 (66)
Chugoku
Shikoku
) 50 16 (32)
P 50 19 (38)
Kyushu
Q 50 24 (48)
R 31 10 (32)
S 49 9 (18)
Total 902 436 (48)

aureus 183 #keh 83 ¥k (45%) »° MRSA Th ot &
BERiL, ZTokbhisliiER %R L, 54 (1988
3 J~19884 5 B) Tit, MRSA Xt 52% 1oL
7edd, LA LI OB ERERIRDbhith -
oo Lichi- TRt MRSA HXRixFH 48%
ThHYH, HOBFEOMBIIE,L ST EEREN S, Zh
& MRSA 436 #+ DMPPC 1zxt+% MIC 100 g/
ml U EoBEEmELEZ, 204 Bk THH S. aureus £k

 23% whDI,

(2) MRSA Dtk Bl HESRE

YRR MAHR > X, D MRSA LRRHER
BI#EE L- (Table 3), MRSA MRz, Mgk 7
vEnHZLh, BRMK JHERT 8% LERVE A
MK SHER T 18% ELRLIEN »To LEL, Thb
DYE DI » Tix, MakfEo MRSA HRixMk
MR CORBMBRBABTDORIcAkE L EEIRIBTL
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Table 4. Frequency of methicillin-resistant Staphylococcus aureus (MRSA) in clinical materials

. Staphylococcus aureus MRSA MRSA from in-patient
Material
strains strains (%) strains
Pus 282 164 (58) 136
Sputum 188 91 (48) 79
Urine 57 25 (44) 23
Throat-swab 22 9 (41) 9
Blood 27 10 (37) 10
Otorrhea 145 48 (33) 8
Total 721 347(48) 265

CBENDETH D, ThbDizk% T ORTBHIKF
ZicBay, dufslE 41%, 3k, JepE 57%, BAE 56%,
g 56%, FH, FE, ME 45% k¥ IONMN 33% &
BREDOERIFHLIh, 1JFH—DE~ERT AR
ﬁ]biﬁ.&b t)h'ﬁ:o

(3) EEHR#EIBIF LOABR, 4Fk5Io MRSA KX

Wiz MRSA HE#%, % © @k HRBhc &L
(Table 4), BIEF, #BE, BEZCHET > LEBERSE
kT MRSA [EEix 58% & &L &S, &k (48
%), R (4425, WHERA 7 7 (41%), Mk (37%) »*
Zhitfivic, BT MRSA 3, HBtxhi S
aureus vh 33% w55 DK T, MRSA HRIZEDH
1/2 2 8qE 51,

ThE AR, SRR &, BB, %5, R, WEA
77, MEOEHE L DD MRSA 13, Wihd KEH
PARBERRTHS DL L, BFRTIIAREEHEK
Bz 20% ot &, MoK L EHLARR
leote3 %R Lico

(4) BEAEACHTS S aureus DREZHE

S. aureus © ZEHEHIC T2 KSH%, MSSA
BLW MRSA 433, @IE Lz (Figs. 1~3),

i) B-37%4%

£ 8- 7 2 aF)> MSSA x5 MICy, (ug/
ml, ), ¥} X0 MRSA 12332 MICg (ug/ml,
B 13, RO ERDTH » 7o PCG3.13 (50),
DMPPC1.56 (100<), MDIPCO0.2 (12.5), CEZ0.39
(100<), CCL3.13 (100<), CMDO0.78 (25), CMZ
L.56 (50), CTX1.56 (100<), FMOX0.39 (50),
IPM<0.1 (50), ZD X 51c B-5 7 % 2%z, MSSA
X LT BIFAHBE D 2R > TV, —F MRSA 12
WNT2 B-5 7 2 2D MICe iz THhLBMETH Y,
b MDIPC, CMD o 2 3% ~« 12.5 pg/ml,
25 pg/ml & 50 pg/ml KD MICs &R LIz DER TH

(%)
100

(0.3
(=)
1

D
(=]
1

oS
o
1

[\
(=]
1

Cumulative percentage of MSSA inhibited

0 T 1 .I 1 .I T T T T T T T T {
0.05 0.20 0.78 3.13 12.5 50 >100
(ug/ml)
(%)
< 100
=
]
= 80
<
[72]
=
o 604
o
5]
g
£ 404
g ‘
£ 20 /
=2 .
€ . el
L:)’ 0 T I/ T == l/ T T T T
0.05 0.20 0.78 3.13 12.5 50 >100
(ug/ml)
Fig.1. Cumulative curves of susceptibility of

penicillin G (PCG), methicillin (DMPPC),
dicloxacillin  (MDIPC), cefazolin (CEZ),
cefaclor (CCL), cefamandole (CMD), cef-
metazone (CMZ) and cefotaxime (CTX)
against methicillin-sensitive Staphylococcus
aureus (MSSA) and methicillin-resistant
Staphylococcus aureus (MRSA)



gentamicin (GM), habekacin (HBK), mino-
cycline (MINO), erythromycin (EM), oflo-
xacin (OFLX) and clindamycin (CLDM)
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against methicillin-sensitive Staphylococcus
aureus (MSSA) and methicillin-resistant
Staphylococcus aureus (MRSA)

>7, iz MDIPC 1ZouwTik, %7’ MRSA 436
B 752 ¥ THEMMEETH D, o -5 7 2 4 H
EZOLMTR S R R Lo

i) 73/ EiHEs

MSSA % XU MRSA (23 % 7 1 7 B iEGRI4EY
B D MICg 13, GM 1.56 (100), HBK 0.39 (1.56) T
Btz MSSA 1Z5t LTit, GM b Wk KN HEN
HTHLDOD, MRSA =35 MIC T3, GM &
HBK DORICEAEIERN D i,

i) ZofOIEH

B-7724%, 7 3/ EEERUINOHEND
MICq, 3, OFLX0.78 (1.56), MINOO0.2 (3.13),
EM 1.56 (100<), CLDM 0.2 (100<), RFP (<0.1),
VCM (1.56) T# »t2o MRSA x5 MICq i,

o
D

L J

0 5 10 15 20 (%)
Percentage of MRSA strains

Fig. 4. Multiple drug-resistance tendency of
methicillin-resistant Staphylococcus aureus
(MRSA) against 16 antimicrobial agents

EM 7¢600%z CLDM Cif, 100 pg/ml L) EfERmL
feDxf L, OFLX, MINO, RFP %} ut VCM 04
FizB\WTiL, ESMREMBETH -

(5) MRSA o &HFmHE/LRR

SEEX - 436 %k MRSA #kiz o %, PCG,
DMPPC, MDIPC, CEZ, CCL, CMD, CMzZ, CTX,
FMOX, IPM, GM, HBK, OFLX, MINO, EM,
CLDM o 16 FHIFE#IcR LTtk 258 LT
P #RE Lico Fig. 4 Rt X 512 16 #ish 10 #bhk
it TG 67% ki, €—2fEix 164



VvOL. 37 NO. 11

LEIMHERE 7 ¥ v REO B

1339

112 Flic O RS LER (19%) wahh, &
L X hic MRSA 3, WG eSAREEE Y E T
52 EAVRINT,
III. # 23

frEics T MRSA 13, 3T 1970 £R K
FORBMN ZAS5RTIEWAH L DD, BIS 27 ik
980 ELIREICIAE » TV B EEXL T W™, ZZTH
AbhD, LhdB MRSA L5 AT, L LIEH
LIS HITE S. aureus LEHTNELOTH Y, S0
pHEFICH T H, RFP, VCM %[k < 16 I 10 #
A BT ¥ RT Bk, 67% OREXLHDD T &b
Bombieots (Fig. 49, 2 b i, 16 ERoTN
TioH Uit x 8 Ui BT 5 pB S hickHEl,
S. aureus (MRSA) 7\ L
nethicillin-, cephem-resistant S. aureus (MCRSA)
Lo BEORELS AHEAERE LicliitEA~7 t
VEET A SEIMEREN, T ORENERES LS
EXMWiE > T\ Bo

D XS EKIE S. aureus, P B MRSA o
S. aureus T 5 BRI, RRHEF B EREC
BT, 1980 FEHED 18.6% 75, 1982 FFIH T
35.9% ~#Em L &3, TTCRERE L, SED
LEHE T, LI DHEKIL 48% ~LEF LT
7z (Table 2), L»L &EID 1661 A1chic? BE
PRcoWTI1k, *0fic MRSA HEELERD FE
IS 5 h ¥, Licht->T 1980 FEUBEAR LRI
MRSA o&¥ i@, 1986 FELRREITL Le-
TWATAHESE X bhic,

Z5 Lz MRSA A#HH, ARBEHEKRTHY,
MOBRECFORENE - EDERIT, REOREL
—HTHHY, BEROLZEZOWTIE, BEMLRARESE
BRSELTH D, BEPEAFICKTH MRSA OF
EVMBE L TV ABRERT IO EEL LN BY,

MRSA icxt35% B-7 7 # 2 KIOHEL, BLTR
BTHh-7h, MDIPC oo\ ~Tid, Bk 436 kRt 0
75% it LT MIC 6. 25 pg/ml Kits o EH#HE > T
WAHT EMEH I, ¥ IPM REZ# MRSA 12,
MDIPC 124345 b DD, R 55% wiRdbh, 4
< &% MRSA RPFEO—Iizxt LTUX, MIELI B
RHThsZ LN T&RI, CMZ i3, MRSA DX E
L MERBRF T S 5 ERER~ =) VEHEE,
PBP2 ixf3 A 8MEY RFEL TV 5 LIt &L
HEH, Bz PBP 2 EaAMliEMoH 5 fosfomycin
(FOM) ¢ oftAol THHIhTE LI, LiLE
BTz, CMZ © MRSA i@ xt 3 5 MICy (X
50 pg/ml, FHHEBHLRY 84% & B LAt OEST

nethicillin-resistant

EEDLRENBLRTH D, £%13 CMZ+FOM o
PERSRENED L e EFIL #NT 5 LM S R
o

7 3 7 ATz, HBK 723 MRSA oxf LERHK
BERL, 3.13pg/ml OEET MRSA £fkd £ O
96% ¥ TOREXMIE Ui, HBK 02D X 5 7eiitd
TToWTE, TTREALIRELTE LY, S8
MRSA fEfGicxt3 5 ERREER 3 b,

B-5 724, 7 % 7 EEGERUSO HE A T,
OFLX, MINO, RFP s x* VCM o 4 #Ip%, Ehic
i MRSA E#E%R Lz, OFLX 22T, MIGCe
(EIRA 1.56 ug/ml LEfER R > Tufohs, 1982 F~
1985 ZE D4 HERRC D THRET LA H S DB T,
0 MICg 12 0.39 pg/ml LHREIRTE D, b¥ns
B2 T O, E L DN ARE TH » co MINO
13, B#E MRSA RYYEHRFE L LTRIEAIh T
BEFDOEDTH H, MICqh 12, SED HHETL
3.13 pg/ml L EN Ty fohd, 1980 4E~1982 48 D4y bk
TD MICg 0.2 pg/ml T LY, 4 BFEDOHMIFRD 5
hio MINO oHiEIFRIBENTHH, »oF oM
FEEL D MIC, #»KE ERBIAZ LidisnZ &%
ERTHE, SBTOFERCHBYZTBES LM
BEREMED D Do RFP o MRSA i+ 2 iEE I,
MICq, 0.1 pg/ml R TREIND X 51 SEKE L7
18 EAIFRLIFEBRL T L LEAFIZOVWTIE, £
OERHCEZSCTMEENHER LS 5 AEEIERH I
Tk H, FoEKERCY - T, MEEREEDC
BHIEL S 2 HARACEES LOBROMUINETLEL
7t5 5, VCM 13, Bkt T, 3Tz MRSA R
FEWRIREE LTO M BILLTE D, SEO RHT
4, D MICq i3 1.56 pg/ml L{EL, »-> 3.13 pg/
ml O BETHER MRSA 260 ZEXFHLELS 5 K
EHBEShI, ZDXdic VCM ounTix, o0
MRSA Ei#3, BERACSVWTEICEELI DL 0
LEZHLRBHM, AIFTETiE, MRSA REREFEA
FHEBIEE LTERDSR T WACHEENEZR IR T
Who

CDL S 1986 £ 12 B X h 1988 F£5 BiehlFT
£HEXht: MRSA o 2EFBICHIT D EEALL,
(1) S. awreus 7 MRSA 3, 48% w&E L, (2
FosKImELERIZEETA D, B) »o, ThET
B e ST ELAERICO VTS TELOET 2R
BRI EXPALMTR LIS

=5 Lic MRSA ic X 5 RYSEICS BRI M LT
W iy, EEBSCHITS MRSA o HEBHTKG
oIz EdD EE I, VEM Fxiild it
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AT, tEEAYE BRRERYERE WE 2R &
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THE PREVALENCE OF MULTIPLY RESISTANT
STAPHYLOCOCCUS AUREUS IN
JAPAN DURING 1986 AND 1988

Hanme Goro, Mieko Goro, SHinichi Oxa and Kaoru SHiMaDA

Department of Infectious Diseases, Institute of Medical Science,
Tokyo University, 4-6-1 Shirokanedai, Minato-ku, Tokyo, Japan
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Sacuiko Goto
Department of Microbiology, School of Medicine, Toho University

Kazue Ueno

Institute of Anaerobic Bacteriology,
School of Medicine, Gifu University

Koner Hara

Second Department of Internal Medicine,
School of Medicine, Nagasaki University

The prevalence of multiply resistant Staphylococcus aureus (methicillin-resistant S. aureus, MRSA)
in Japan was assessed in a collaboration of 18 University Hospitals and 1 Metropolitan General
Hospital.

Of 902 strains of S.aureus collected during 1986 and 1988, 436 strains (48%) were MRSA. The
frequency was high in pus samples (58%), followed by sputum (48%), urine (44%), throat-swab
(41%), blood (37%) and otorrhea (33%). Most were isolated from in-patient specimens, but in
otorrhea samples, 80% were from out-patients.

Multiple resistance in these MRSA was prominent; 67% were simultaneously resistant to more
than 10 antimicrobial agents tested.

MRSA were resistant to beta-lactam antibiotics with the exception of dicloxacillin and imipenem ;
759% of MRSA were still susceptible to dicloxacillin and 55% to imipenem. Among other antimicrobial
agents, habekacin, minocycline, ofloxacin, rifampicin and vancomycin were active against MRSA
with MICg of 1.56, 8.13, 1.56, <0.1, 1.56 pg/ml, respectively.



