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MRSA B#4iE 123 2 imipenem/cilastatin sodium & cefotiam DffF M
—Ht FE L EATIE A B b 5 ML 7o MRSA DM 2N —

mE =V REH XE"-RH KRRV -XH X
foil BY-HE BRAY-BH W

D MANED SRR TR

Y LR XFRPMUEYF

Y WA R R HTSARR RE A R

(FRL4EE1 B8 HR - VR4 F 3 A 10 HRHE)

Methicillin fift# & 7 F 73k# (MRSA) BRIMECHL T, 19897805 1990 £ 10 A
% T, imipenem/cilastatin sodium (IPM/CS) & cefotiam (CTM) D#fFfE* H T
REITL, % OHtRBERITENNCRIARETH - /2 42 kD MRSA OMEZH 2 R 2 K3
L. BRESHRABTIE, BEAYXDL-F 77 LHICEBEMETHo . 1, TRTOHK
»% tobramycin (TOB) Wt T, 73.8% D# 1S gentamicin (GM) i bftEThH - 720 IPM/
CTM $tH T, T XTO#b FIC index 0.5 LU T OHBEHR %2R L 72, IPM/CS (0.58/0.5
g £ CTM (2g) O 30 RIAMENE 3RMEOMDME CREMLEFKICASEIZ, IPM
I TI224%DE Y, CTM L O#ATIZ90%iz, CTM 8 T3 4% D&, IPM & D ff
BTiS9%C Fn P hREBLEFEEBHRHCIVER L, a7 77 —2BFITIE, IRE
ML 88 % bz, 71.2%D¥kHs TSST-1 toxin #EEL, 7o bdFy > CH
NBHELBoNT, SEOEROE, B-57 75 v —YHEELERTDHY, WHEEL L7275~
—PEEED MICs #2125 ug/ml izt L THEERDEFNIZ50 ug/ml E/PoTze 77—
SRIBNE, BAREEED 62% %, KOTESES 21 A% TH- . MURHRIZ, HEYN
7z Hetero B %55 3 #4% 31%, Homo B2 R4 #k0345% ThH - 7o 50, SRR THEES L
72MRSA i3, a7 75 —¥IIM, zvFur x> CH, TSST-1EZ4ETHomoB w5
B THRECESET IERSEL - Icbbhrbo T, RABKWRETHEWERT6.5% %L
7D, ZOPtREEL MRSA REECERATH L Z L 2 EfF T T3, k7, HEMRO
H2ERECBELLT L, ZOHBACHOREEEVMb, T3 Z LR,

Key words: MRSA, imipenem, cefotiam, #tffE, MEPHMR

AFVY) UEEEE 7 P URE (MRSA) &, -7 7
S —VIRRERAF VY ST, %< 1961
Frro®ENH 2. Lrl, SADL I RSBEED
A09I013 1980 EROFMILAE T, 7 7 ABMHE T LK
FOHEH RS2, VDYWL EZHRE 7 2 ASKERIC
FEHanZE—EHESINTWBETY, 2D MRSA
ORI, S ktED mecA BEFICa—Fank, B
-3 74 AFlCRVER R~ T, FH e PBP2 (PBP2
a) DEESNC LB, LrL, SHOX I, SH-HEm
BlELZ-Did, BlOBBEFfem ADERICEZ I LN
Berger-Bichi 512 k> TREERTWE™, g-775~
— YL PBP2 OXEMRMEL TR I LR Y,

ZOMUERRRBZEOOTHETHS' DL EHH -

EEm M T, HEELREHEIEE R Ty 5 MRSA @t
LT, BAITOERBIIEL L, Rr2ttRREvE&ESH
T w3 L L, fosfomycin (FOM) & cefmet-
azole (CMZ), IPM/CS k cefazolin (CEZ) D#| %k
T, EBOEBEHREREL -H3P v, IPM/CS &
CTM O#tREEIC D W T in vitro, in vivo DERERI R E
BRRS R 212, 1989 7TAH»S 1990 £ 10 £ T,
ERBCEIERICABRAONT, BERHRICOWVT
12, BERTCHELLBRRTHHEDOT, ZITIE, PFREEE
HEANCE Sl MRSA 42 skOMBEZH2HERICOWLT
wET 5.

Y FBEO IO ET 7 /18— 7 KB, DKITHAAR3



790 CHEMOTHERAPY

JUNE 1992

I. REMEEFHE

1. # K

1989 4E 7 A 5 1990 #4E 10 A % T2, MRSA M
fE L B & h, IPM/CTM #f Ff e O MAE AT IC
EHSTMLEB 25OBAT P YREERAV,

2. (EAI¥A

Imipenem (IPM), methicillin (DMPPC), ampi-
cillin (ABPC), cloxacillin (MCIPC, % % % %),
cefotiam (CTM, & M ¥ & 1. %), cefmetazole
(CMZ, = #), cefzonam (CZON), minocycline
(MINO, H& v # U —), cefoperazone (% L1t
%), ofloxacin (OFLX, %8 — %4 3), ciprofloxacin
(CPFX, /v4 = N ¥&), tobramycin (TOB, ¥
%), gentamicin (GM), vancomycin (VCM), rifa-
mpicin (RFP, ¥ 7<) ®*Hwui,

3. REMHIE

FEABZHATEEIZI o —F— > b RN
(MHA, Difco) A\, BERLEMEFSIERGES
WEDHRIELT, 2L, B-7 79 ARIDORZME
ETIZ, HHc 4% D NaCl 2#mmL 7219,

4. In vitro ftRZHER

In vitro HtFIZHR 12 MHA 2% 72 F - AR
KPR ARE 2 V72, PEAZIR X Fractional inhib-
itory concentration index (FIC index), ¥ %4&bb

BERFFDER A © MIC + Bt B DIEH B 0 MIC
R RF A O MIC ' BIhEFD 3% B 0 MIC

FIC index #3<0.5 #+E®R, 0.5<FIC index=
1.0 fm% R, 1.0<FIC index=2.0 % 71 B4,
2.0<FIC index 2&HEAHE L 120

5. B-5 75 ~v—YELER

B-2785=—Xik, =bok74ERVIRE
BICEDRELEL, 6RO 70V —hMil=
rov 7 4 YERK (0.25 mg/ml SRR pH 7.0)
100 ul # AN, ThicHEREO—KEE I 0=——% 8
x4, 300%L 0HBICHEL, BE»LKE
CEELI-bDEBEE LI,

6. a7 75 —¥HF

A7 —ERNGE, FroAERODIAT S5 —ER
BRI % AV, FHRGIC L DERBL /2,

7. 77—YHF

7 7 —=YRBGEBYIAZ 7—Y 2y b D23
D77 —YEBV, HE, RAROFEICH> TR
2107219,

8. TSST-1#HRELKE

TSST-1#HRELRER, TV HEHOT P IERE
TSST-1#HH* v b TST-RPLA [4£Hf] 2B

WRETT v 7 ARBRIGICE VREL T,

9. TrvFobrFYHY

rv7Fo by BN, FUAEROTFORE
zvyFob*yomMmiti¥y r SET-RPLA&RF iz &
AYUBRESTT v I ARBRICICED, ADSDET
D 4 >OB-INABIL 72,

10. R¥av—yaraH

MRSA O#H Y 2 v —¥ 3 V3#7iX, Tomasz 50
DHEIWCHE- T2, 12720, BIR¥EHM & L T, DMPPC
Db IPM ALY, Sa—F—-EY V7
o A (MHB, Dicfo) T3TCTS5FMEEL -BH
D10 EHERRTIEED, £00.1ml 2 M2 DRED
IPM (0.006 ug/ml & & 1,600 ug/ml) O A - ¥z
MHA #Etic sk L, 3TCT 72050 %L 12, o>
Po—ni3, EFESE v MHA Sitic e L,
BEXNREDOEEND I 0= —HEERDLOERD
u=——#tDOHE (EOP, Efficacy of Plating, %)
PR, ERRECHLTEOP %70y L, #
Pav—vary7u7r4A kR,

11. BOBEEN AR

Tryptic soy broth (TSB, Difco) Tx¥EMENL
¥ CiE% (37C) L, sub-MICOZEH EZMZ 3.5
Rtz L 7o, & (3,500Xg, Smin) %, FOE
e gadw (0.1 MKCI1-0.01 MMgCl,-0.01 MTris,
pH7.0) T#-7:. ZTDHHPEE%E 0.19% Agarose
SHEOR—EEHICBRL, 6LV EIY 3 ) —%%
B LB EXEE U-3210 T30°CiZ B} 5 585
nm OWEFVELREL Iz, RAKIVBHERD
L,

BHE® (%) =100— (Ast/As 0)/ (Act/Ac 0)

Ast: t Rl OREDORE
As 0: B EFRLERF ORE DR E
Act: t BfffiD > P u—VORE
Ac 0: HISERARABF DI ¥ b O — L ORE
avbo—nid, EFEERASETORLEKOR
BERERWL,

BEOBFEOHEERE R, 5EFREIEZIC 10%ULD
BEXRONLbOPEHCHBBEEASDLLL &
B, BCHEERR, b0 NaCl BETHESN
50T, B2 LU FICindex i3 NaCl 28 %0
MHA stk Fw iz,

II. R |

1) ERRZH

MRSA 42 &k, DMPPC iz L T 100 pg/ml B
toBEREERIEIZI K (83%) THo.

BEXOBZMHL Tablel 2RT, FEAELDK
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i, B-7 77 LAKICHEMYETH > e Fhe, TR
TOKIITOBm M T, GM#E (MIC21.56 ug/
ml) 12 31#k (73.8%) TH -7, 31 ¥k (73.8%) »
¥/ 0 Vit (OFLX, MIC23.13 ug/ml) T& -
7zo MINO ¥ (MIC=23.13 ug/ml) 1317 #
(40%) TH-H7:2, RFPiMZ2&%OATHD,
VCM it RFTH sz o,

2) HHRYR

PtEZR I, 3°CTMHA i & 2 RKERERE
THREL co % OBED IPM HHF| D MIC,, 13, 50 ug/
ml T, $f B & © IPM ® MICs, 13 0.39 ug/ml i,
CTM HH| D MIC, 12 400 ug/ml T, $tRBED CTM
D MICso 1225 ug/mliC{& F L 7:o /) FIC index
BOSUTETRTORHERMRDD LT 2L, 28
HEDRENE D Sh /- (Table2), % 7, Fig. 1
IPM &£ CTM O BHB L UHRARORMAIHERL

feo IPM/CS (0.5g/0.5g) % 30 4} M im0 L 7
RED IRFMB DM WA i3 3.7 ug/ml T, [[ ki
CTM 2g % 30 22 M H6MREE L 7o IRE oD 3 R¥MIT oD I H?
WIE 210 ug/ml THEDT, HEMHILES B OH
&z, IPM MAITIZ 24% et L, BHETIZ90% % T
REMH LKL 72, — %, CTM B H| Tt 4%,
BERATIE59%c 2D, IPM 8L UCTM OREMIE
BHABEETH o1, BB, T—F I3RS L0nL,
COHASMRIIEMEZTRLTY, £, HHdho
NaCl ¥, WRRAEEEATORELEEERITR
Mo T,

3) B-5 7% ~—ELE (Table3)

QLEKkD -5 275~ —CELEKRIZ, 23K
(54.7%) TH-o7o TOHT, FHBMOEEKIT 14
B (33.3%), MRBOELBKRIZIL (21.4%) TH
S7:0 IPMCH$ 2 MIC, i, B-5 7 9 v — CIHE

Table 1. Antibacterial activity of various antibiotics against 42 strains of MRSA

MIC (ug/ml)

Antibiotic

range geometric mean MIC;, MIC,,
IPM 1.5 —> 200 25.5 50 100
CTM 12.5 —>1,600 381 400 800
DMPPC 50 - 800 232 400 400
CMZ 12.5 - 50 32.6 50 50
CPZ 50 — 1,600 472 800 1,600
TOB 6.25 —> 200 - >200 > 200
GM 0.39 — 400 14.0 50 100
OFLX 0.78 —> 200 21.2 50 > 200
VCM 0.39 — 1.56 0.89 0.78 1.56
RFP 0.006—> 200 0.01 0.006 0.012
IPM, imipenem; CTM, cefotiam; DMPPC, methicillin, CMZ, cefmetazole; CPZ,

cefoperazone; TOB, tobramycin; GM, gentamicin; OFLX, ofloxacin; VCM, vancomycin;

RFP, rifampicin.
—: not calculated

Table 2, Effect of combination of imipenem with cefotiam on the susceptibility of 42 strains of

MRSA
MIC (ug/ml)
Antibiotic
range geometric mean MIC,, MIC,,

IPM alone 1.56 —> 200 25.0 50 50
CTM alone 12.5 — 1,600 400 400 800
IPM combined with CTM 0.012— 25 0.44 0.39 6.25
CTM combined with IPM 3.13 - 800 46.0 25 400

IPM, imipenem; CTM, cefotiam.
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Lropenen

[

MIC (ug/ml)

’: Blood level 3h after
administration of IPM/CS
(0.5g/0.5g) by intravenous
drip infusion for 30 min.

Fig. 1.

MIC (ug/ml)

}. Blood level 3h after
administration of CTM (2g) by
intravenous drip infusion for
30 min.

Cumulative curve for susceptibility to imipenem

(IPM) alone and in combination with cefotiam (CTM)
(left) and CTM alone and in combination with IPM

(right) .

Table 3. Mode of production of f-lactamase and degree of resistance of methicillin-
resistant Staphylococcus aureus to imipenem

Mode of production

MIC (ug/ml)

of g-lactamase

(%) range geometric mean MIC,, MIC,,
Inducible (33.3) 1.56— 50 9.76 12.5 50
Constitutive (21.4) 6.25—100 18.4 12.5 100
Non-producer (45.3) 25 —200 60.0 50 100
MHA +49% NaCl, 30T
&BRDE 50 ug/ml, HERREUE 4 Bk & FMBE L BRHI> 6) TSST-1%E&

Thb 12.5g/ml T, B-5 797 —PELE LREE
I RBERBROTED ST,

4) 77-—YHH

77 —=YBBITIX, BRITESLED 62%% 5D,
ROTEREHN21%TH- 7,

5 a777—E&F| (Table4)

a7 77— ERAIIIRA 17 £, &> TR 16
e, ZOZODHHBLED 0% £ iz,
B, mtick 3RY BB oshd o1z, Mtk
BroBfEs5 LB EZRT 17 KO BEFH MIC
13 50 ug/ml, IIE @ 16 £k D % 7] F 25 MIC i 16.2
pug/mlTca7 77 —FPIHUBOEEMELSEETH

272,

28%530% (71.2%) w TSST-1HREEHZ
Donte, FNOSDHKDIFLALNIATS5—LIH
EMBTH- 7, PRMKICL> TRV BRSO
a7/ 7—EVIBERTE6KIZ, TSST-1HX%
EELToulhots,

7) xvFuob*xyrmi

rr7ubFyrRFTIR, ARLECERSRS
nhi, AR IZ14% (33.3%) T, CHBiz25%
(59.5%) T, BRIZ3I¥DA, DR 4kicH SN
o ¥, ARDA2RTHRIZIKDOAT, OK
i, oBoryForFy 2V BRRICEELT
Wiz BFxORIAE, zv5FupbFy v CH,
TSST-1%E4&, a7 75— YIBE2RT DI TOB+
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Table 4. Coagulase type and degree of resistance of methicillin-resistant Staphylococ-

cus aureus to imipenem

Coagulase type MIC (ug/ml)

(%) range geometric mean MIC,, MIC,,
Type II (40.4) 1.56—200 50 50 100
Type IlI (38.1) 1.56— 50 16.2 25 50

MHA +4% NaCl, 30C

TSST-1 producer TSST-1 non-producer
| NNNNNNN |

Non-typable

A+D%

A+C

A+B

=l
1=

Enterotoxin type

ﬁé

o]

z]

Ll g a1 by

0 5 10 0
Number of strains

A

N e |

10

N: coagulase type vi[[J: coagulase type m
EA: coagulase type NE: coagulase type II

Fig. 2. Coagulase type, enterotoxin type and abil-
ity to produce TSST-1 of methicillin-resistant
Staphylococcus aureus.

GM™ @O MRSA ik &\ E & L TWw A, SEOSM
BOLED3IDDOR % FRFICR T E 1342 8k 8 ¥
(19%) THH, RwT, =70t *FyvCH,
TSST-1ZE &, a7 75— IR 118k (26%)
£, TO200RTHYEHESD T (Fig. 2),

8) HEaL—var i

2%%, IPMicnT2RB2BHECETVT, K2
V—yvaraL, F0FaT7 7405, HBEMNL
Heterogeneity %73 #k (Hetero ®), $2%#y% Ho-
mogeneity ¥ 3 # (Homo &), 8 & U, £ DM
M HE %2R (Hetero' B) D3R FBT L
3T &7 (Fig. 3), 2R K% Hetero B % R 3 ¥k &
138 (31%), SRRy~ #kiz 108 (24%), Homo B
R TERIZIOK (45%) TH - k., 2D,
Heteronenity iz, -7 78 ~v—¥BlE5EL T3
EDOMEDH 529, Hetero B 2R T B T2 13 Bk
12K B-5 7 9 v —YEERTBD ONTDITHL,
Homo B % RT#RTI%, 198kF 138k (68.4%) 258
-5 7y —BHEE/RTH 2, MMEMEL OBRFRT
A% &, Hetero B ® IPM (23t 3 &7 ¥y MIC i3
7.74 ug/ml, Hetero'# % 30.8 ug/ml, Homo B D %
iz 51.9 ug/ml THH, Homo iz iz %13 EiRtEE

————— 100, <-- ———
100 N g - - 3 1‘
10 '\ 10 DAL \
= — -
3 'n%' S %‘\ ‘.%
3 1+ = = S 1 o 4 )

N 2 = ~ Z §=3
< 2 \B al S S
B o ) \ o 01 Sz 12

- 3 N 4 v » \=2

4 <] R 19 1 5
5 o0l > 00 v 3 1
g - N > \ N \
s oonf N 5 oo \ \
3 "7
2 0,001 . 0.0001}- 0.0001

0.00001 0,00001 0.00001
(T T TS S N N B B PR R S S S S W U N N U T SR N O N
025 0,10.391566.25 25 100 400 1,600 025 0.1 0,391,56 6.25 25 100 400 1,600 025 0.1 0.39156 6,25 25 100 400

1,600

Drug concentration (ug/ml)
hetero-MRSA

Drug concentration (ug/ml) Drug concentration (ug/ml)

hetero’'-MRSA homo-MRSA
Hetero |Hetero’ Homo
309% [23.8% 45.3%

Fig. 3. Population analysis of the three typical strains of methicillin-
resistant Staphylococcus aureus and the ratio of isolation.
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Table 5. Mode of expression of the resistance phenotype and degree of resistance of
methicillin-resistant Staphylococcus aureus to imipenem

Expression mode MIC (ug/ml)

(%) range geometric mean MIC,o MIC,,
Hetero (30.9) 1.56— 25 7.74 12.5 25
Hetero' (23.8) 1.56— 50 30.8 50 50
Homo (45.3) 6.25—200 51.9 50 100
MHA +4% NaCl, 30C

S. aureus BB 6147 S. aureus BB 6114 0.006 g/mi

100 100

0.006 0.012 4g/m!
wg/ml 25 g/l
0.012 4g/ml
E,, 90 FIC index: 0.0171 90} 05 ,q/ml
< MIC=0.2 ug/m FIC index: 0.5
= MIC=0.2 ug/ml
g 0.025 ug/ml
z Ve "/
= 80 80t
N
PR NN SR U G N | 0 P P PR SN S S |
700 1 2 3 4 5 4 0 1 2 3 4 5
Time (h) Time (h)
S. aureus BB 6122 3.13,g/ml
100 1.56 ug/ml
6.25 ,¢/ml

E 12.5,¢/ml

% 90 | +g/ml

< FIC index: 0.5

3 MIC=50 ug/ml

‘g

= 80 . 2 B

N FIC index: 0.031 ml

° MIC=50 ug/ml “/

P | 1 1 1 J PR PRI RN SR S |
700 1 2 3 4 5 700 1 2 3 4 5
Time (h) Time (h)
Fig. 4. Ability of imipenem to induce autolysis in four typical

3E L ot (Tableb),
9) HOBHEEN

methicillin-resistant strains of Staphylococcus aureus.
Autolysis of washed cells was measured spectroph-
tometrically at 585 nm after 3.5 h exposure to imipenem at

the concentrations indicat

BtRERA DT VEE (FIC index>0.5) 11 #H, &
BEoRohZwb DX 108k (91%) THEDIZHL
T, BWOHREA %2R L 28 (FIC index<0.5) 31

ed in the figure.

e, BELEDONELLDIZ 28 (6.4%) DA
TH-71z, Fig. 4 3 IPM it L TRI—DESH % &
5, in vitro BERAZIR DO \VE (BB 6147, BB 6148)
EFOEDHE (BB6114, BB6122) D> WITHEHE
BHEEERLILVDTHS, ZhoDEKIIEhEFN
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RoER»SIMENILDOTHE, BMEMMERET

b, HFAMROH 2H I3 L (BB 6148, MIC=50
pug/ml), REBHEICT MIC 228 T b HAMR
OR\WHE (BB6114, MIC=0.2 ug/ml) 2858 L &
Bole OIS, AR L ACHEEHIEL
MbhYHoTWB I LTI NT,

In. = "

MRSA i, ZD 10 5EMicAHICEEL, 12D
%% - BEMECOEE L MEENTH S, Zhid,
7P URBEHHOFEX 2 EKAL -0t D0—HA
rEbhTWw3®™, 5D MRSA B H - BE
Mt TH 5, BIMTHERTE 2 XM IRIER KRS
nTw3, 2D, LoltA MRSA IC & 2 BEEHE
RERRIT L, YIICHEYIZRRETDR W EF Y
R RBICBS, FERHSER, 72 A7274 Y
v (FOM) &t -5 7 % ARIDOHH, B2, FOM k
729V — N (CMZ) O#tR %3 3 D9HO
MRSA ic i3, +AZEERMRBBO ATV, L
L, BN & 31, FOM HEMYEEHSBEL T3
RETIE, HATHREHIPEVLLEREZETHS
PUBHRABRL ThoThRuEFL RV, SEFEAL:
BHETH, 0D 73%051,600 ug/ml Ll ED MIC %5
STz, BES i FOM OfiftEEE DS, 200 xg/ml LA
Foga ik, FOM/CMZD#RBIZER T H 3 25,
FOM @ MIC %5 800 ug/ml LA LD & D X% R LS HA%F
TERWELTWA®, HE51E, IPMBS 7 LE
HE, BcEE7 FYRECHEECHVTEAR L
TwaZklk, H#E7FVKEDOPBP it 5&4
BRSO 8-5 7 5 LI ERBR>TWB I L
EEL, IPM/CS & B-5 7 % AF OOt 21218
L, £z IPM/CS & CEZ DEKBREBERE SN T
Wz, IPM/CSECTMOtREE*ERL 72
(EE RS B D 2L 40 13 BRSO #E) 39 ME % 66 fE B % 0t
RIT, BHAFEMBERNICHKNATEETH > 72 422 5D
MRSA izDWT, #OMBEFHN LRI ETo . B
A E X TIEEL LT, FIC index 3k {fEbh
3, IPM/CTM Ot T i34 # FIC index #30.5 L
Teho, fhFlic X atRICE~, ik DiEVHAZ
BThote, HHARED, HORBRZMMELHBARERD
ADMBBEICODVWTHARLL IS, IPMBL U
CTM 3% | & (IPM/CS, 0.5g/0.5g;CTM, 2g)
BExn-BOIBMEONDRESEEICT S L,
IPM/CS ¥ CTM DO #tF T ATHEMRR I 2 2 Bk
DEE X IPM iz > THEMD 24%» 5 CTM AT
0% 2Tz DT EIF, BREMED MRSA TH
Z OOt REE T ERDESFTE S Z L T

LTw3, 285308 (71.2%) » TSST-1 ¥ ¥
PEELT I, %7, TSST-1%E&, =70 b
FyUCH, a7 /5 —CIURME A IRINBHBYESE
vz b, 18kEKRWVT, 2Kk TOB s D
ThHoteZ bid, UL M, HED MRSADE
MELHDIETHEILERLTNSE, —F/, ZU7T
O bFSVRATHEDEIZa T 77 —EVIRICS R
5, T RTTSST-1FEEKRTH > 12D I3 TR B
WA THo T, MEBTFVREDIELALIZL-7
79— EEREETLILBHONTWVEH, SEHOD
BT, 45.3% DB B-57 79 v —LHEEKRT
by, EEKRDD A% B-T7 7 57— % MEHIC
EETILDTHol, DI LR, FLOHBECR
Shd &3, a7/ 75—¥IIBKB-779~—¥
BEEHEBPR I L ERICEmERLE?, 2775
—ERIFNZ, SEEOSFRIBLINITEDSh, #
BENHE VRSN L - T, THEMIIZITEO AL
BroEuERIBR SN, MERREORRELT,
FORE2v—v3rFa7r74ED, heteroge-
neous (Hetero #J) & homogeneous (Homo &) i
D\, &5 Hetero & % 88 BV A7x heterogeneous
& homogeneous IZE> b @ (Hetero' Bl) & 058
L7z,

Hetero &2t 31%, Hetero’ #53%24%, Homo A3
45%TH -1, Hetero DK 23 kD> H -7 7 %
v —YEEKE, 17 (73.9%) TH3DicxL,
Homo R ¥k 194kh -7 7 9 v — Y ELEKIZ6 &K
(31.5%) TR-779~~—EDHEEIHERBICKE
{ippboTWwa I EWRE AN, BEENE L HB
RIZDWTIE, ETS 13*Pcefpiramide (CPM) &
cefotetan (CTT) r O#tBICBWT, WEH % [
CIER S ¥ LEBCAENPEIV S kD T L2 RS
LTw3, #Bx b CFX t CPMo#tRTA I LiIc &
STIVVF—LZRBRRUCRZI I EEBELTL
32, R L > TECERBERICBRRMECRSZ L
B—DODERgELEI NG, BCHEREE» S5
A#R%E, LZTOHLEHETZ I EDTRTHS
3, EEERDOMEZMMR EHRAROES ITITWVL D
DOFISNSH 5Tz, Tok 21F, FIC index #30.1 AT
DFFCHOCHESHRERTEKIL 22T, o4
THEEZHRBTETH-> b DX 7H (31.8%),
Kxtiz, FIC index #30.25 A L DOFHEEMRE 2
THEEIZ6RTHD, TOFTHHEREATZHDHS
¥ (83.3%) Hb, HEAORTFHE BERIIFICH»
PbhHoTwb I EWRBENT, VCM R
X, B2 OSBEOFIC Lo, TOERNS S
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LB OATTMNB S L EEL, BABRIC
BHAMECERATRETHE, —F, BLVHKA
~RZ7 +7h%b2IPM/CS & CTM O ff FI MR % 12
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BACTERIOLOGICAL STUDY ON METHICILLIN-RESISTANT
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AND CEFOTIAM
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We investigated the bacteriological characteristics of 42 strains of methicillin-resistant Sta-
phylococcus aureus (MRSA) isolated from patients with MRSA-infections between July 1989 and
October 1990. Although almost all of the strains were characterized by multiple resistance and high
-resistance to S-lactam antibiotics, aminoglycosides and new quinolones, all were susceptible to
vancomycin. The combination of imipenem (IPM) plus cefotiam (CTM) in vitro displayed syner-
gistic activity against all of the strains with a minimal fractional inhibitory concentration index of
less than 0.5. The cumulative curves for susceptibility to IPM alone and to the combination of IPM
plus CTM showed blood levels of imipenem/cilastatin sodium (IPM/CS, 0.5g/0.5g) 3h after 30
min intravenous drip infusion effective against 24% of the isolates when IPM/CS was used alone and
90% of the isolates when IPM/CS was used in combination with CTM (2 g) . In the same way, CTM
alone and CTM in combination with IPM/CS were effective against 4% and 59% of isolates,
respectively. Coagulase type II and Il strains together accounted for 80% of the isolates, and toxic
shock syndrome toxin 1 (TSST-1) and enterotoxin C were produced by 71.2% and 59.5%. respec-
tively of the MRSA . Approximately 50% of the isolates did not produce g-lactamase. Bacteriophage
typing of the isolates yielded mainly strains of non-typable (62%) and mixed types (21.4%).
Population analysis of the isolates yielded typical heterogeneous and homogeneous expression
phenotypes in 31% and 45%, respectively. The above findings indicated that many had the typical
bacteriologic characteristics of the MRSA currently common throughout Japan, i.e., they revealed
them to be of the coagulase II or IIl type, the homo-type, enterotoxin C producers, TSST-1
producers and S-lactamase non-producers. Although these types of MRSA strains are generally
resistant to chemotherapy, IPM/CS plus CTM combination therapy had an overall clinical efficacy
of 76%, indicating that this combination therapy is useful against infections caused by multiple-
resistant and high-resistant Staphylococcus aureus. Since the strains in which these agents acted
synergistically tended to autolyze, the autolytic activity of MRSA may play an important role in the
mechanism of this synergism.



