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Fig. 1. Yearly changes in MRSA isolated from clinical
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Fig. 2. Yearly changes in bacteria from blood cultures at the Teikyo University Hospital

Table 1. Antimicrobial resistance of Staphylococcus aureus isolated from blood cultures

Group Resistant pattern® No. of strains (%)
PCG DMPPC EM KM GM 27

1) GM'-MRSA PCG DMPPC KM GM 2 32 (17.0%)
PCG DMPPC GM 3
PCG DMPPC EM KM TOB 21

II) TOB*-MRSA 54 (28.7%)
PCG DMPPC EM TOB 33
PCG DMPPC EM KM GM TOB 14

1) GM'+TOB’-MRSA 39 (20.7%)
PCG DMPPC EM GM TOB 25

IV) Other resistant MRSA PCG DMPPC (EM) (KM) 4 (2.1%)

V) MSSA PCG

(EM) (KM) (GM) (TOB)

59 (31.4%)

Total

188

Antibiotic resistance : PCG, penicillinase positive ; DMPPC, methicillin and other g-lactams; EM,

macrolides and lincomycins ; KM, producing a 3'-phosphotransferase ; GM, producing a dual enzyme
having 6'-acethyltransferase and 2"-phosphotransferase ; TOB, producing a 4', 4"-adenylyltransferase.

GM : gentamicin, TOB : tobramycin, PCG : benzylpenicillin, DMPPC : methicillin, EM : erythromycin,

KM : kanamycin
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B, SBOERAR*EETILENHS D,
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Fig. 3. Yearly changes of different resistant-type MRSA from blood cultures
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Concentration of antibiotics
MCIPC : cloxacillin, DMPPC : methicillin, CPM : cefpiramide, CMZ : cefmetazole, CEZ : cefazolin,

CZX : ceftizoxime, IPM : imipenem, CZON : cefzonam, FMOX : flomoxef sodium
Fig. 6. Induction of PBP-2’ by g8-lactams in Staphylococcus aureus TK 388 strains (GM™—MRSA)
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Fig. 7. Induction of PBP-2' by 8-lactams in Staphylococcus aureus TK 2566 strain (TOB"-MRSA)
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Fig. 8. Induction of PBP-2 by S-lactams in Staphylococcus aureus 85/2215 (TOB*-MRSA) from the USA
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Fig. 9. Induction of PBP-2’ by g-lactams in Staphylococcus aureus TK 577 strain (GMr+TOB"- MRSA)



VOL. 38 NO. 1

MR 553 HE & W /7: MRSA 87

T, KECNT 3 -5 27 9 L %ED MIC b
B W ERED S h i,

2B, LEOLHICKEHRKD TOB-MRSA O
85/2215 BRiC 81 3 PBP-2' DMK % Fig. 8 IR
LS, TOBKKBVTHEB-T77 5 LREDOE
XiZL % PBP-2 OEEBRIIHNMICEDL -,

Fig. 9 & &, GM'+TOB"-MRSA & 8 i} 2 &
B-77 85 LAREICEB I 2EREKD PBP-2’ DHEXH
EERHTETR L, MCIPC D5 ug/ml O#BEIC X
>TRHLEWPBP-2 OFANA SN, Thictbl
Tix, CEZ ®* FMOX, CZON % ¥ TIE®PEVEL
BTRHo7, 1~5 ug/ml OMEHICBNT,
LR b HENRTS50%UED PBP-2 EL 0D S
h, ThoDEAICL->TH PBP-2’ EMENnDZ
Li3BRS LT H oI,

5. NATVFA4E—3 312 &k 3 mecA Ttk
EFDOHE

AR U 72 BRI R 5 3 DDEED MRSA Ot
5, BIEACHEKELEY, MHERETEREL KK
% Fig. 10 0T+, TRAETNOEKDL S D DNA i,
HIREBERD Hind IITYIM L&, Yo—-—7EL1
TOB-MRSA TK784 Bk K D mecA &=+ DNA
WrH 4.3kb) EnNA T VST A XL, TXRTO
MRSA HHRDDNA W E VT, 4.4kbD~—# — 1t
HcFa—T A 7Y ¥4 X L1z DNA KtH o
ENnt, Lo LAHS, MRSA 26 mecA BLFH
Bi& L7 ERBRD TKIB4E BRIC B WL TiE, N4 7Y
¥4 X35 DNAMRIIFED O LT, &85,
TOB™-MRSA & GM'+TOB™-MRSA TR & h iz
DNA A X, GM™-MRSA O % 1Lkt~ 0.3kb B &

otz dl, ZODESD DNA & mecA BETF 2 12B8
TOB*-MRSA GM'-MRSA  GM*+TOB*-MRSA
] L W 1
(5 N wn m a0 f=3
AR R EEEEE R R
o~ N N N N — o~ o~ [aV] N [=] (=]
MMM MM S MMM XX MM
A e e
Size
kb
23.1-
9.4—
6.6—
44 o e ——— o e e ——
2.3-
2.0

TK 784 E : variant of MSSA : 85/2215, MRSA from USA :
TK731E : variant of PCase negative and methicillin’

Fig .10. Southern blot hybridization

HOLWI EH-TWVE, 55, JIWKRARLTY
b, SHEBEFEDO MRSA K2V T bREIROKRE %
Trw, FRASBICBVT Y mecA REFDODD 1
DNA MiH ICERD BV E2BH LN T B2,

. * =

MRSA O HRi2H <, DMPPC »SBR a - WF
D16 FECIRT TIREYVHROND, YUBFDEIE
% [E Central Public Health Laboratory {ZfR%F & f
TEY, BRIZZFOHE 2R TORIEFHET 2R A
2o #FLT, SHEBEX>T\5% MRSA OFXRET
H% PBP-2 #XM¥ 5 mecAREGF% T TICAL
TOLEHETHH I ERASHIIL TV, Z0D
£ REBEBEOVHRIC IR AAmEL, Ko TXKE
TRECHEEE N, RABROREE L THEL &
5 T/~ AT 1980 FROFIE» 5K ic K
ERRETCREICHE S A, BENERRE L TEZ
BB > TELDIRAIETHAI»? Fhld
g, BEAOL 7% D MRSA (X T 25 FERIRE 22308
EHIRZE - T 2REIIEHEASNDL, LD
LOLBERICE-TH|ZTERLDOLEVI AL T
2, BEOERAFHLVRERNLEF L OMETHE
BHNRRIT LI K DBREY DB HEDAHTH D,

R TRFOBREEHK ST, TOHD MRSA OF)
HELEHT, @BFK9IEMICHI 5 MRSA DEFH
Rt e bDTH S,

SHREBE L %2> Tv>2 MRSA BRBRICILMB YD
2D, 1980 ERXDIEHM? S TH 51903, F D5
KEDOE® Figs. 1 , 2WRLiz&dE, MEYE
DOHRRKR L EREDLE 2 &, RECHEKE, T2
b5, MRSA D#ENNIE, EXRFER SN TR
B H penicillin £ 13 &% > 72 % 4 7O piperacillin
cefoperazone MBFE &, &5 XE2 - FIHA
D7 L ARENRZEFH L TELEHE BT
3, 2D, ZhoDEHORBLEARDHEM?,
77 LEMRE, JLRREORHRRFELSE:
KE, 77 ,BHEREOFTY &Y biF MRSA %18
mEgiEwI T EBFL L,

muEsEEs» SBREE NI S aureus CB->T TR H
%55, MRSA O#EMREAXTCHZ L, EEFELR
KHSIEMLTLLEDLD, FEMTIFELTHE
HKOBRLEZIODOEIIDQIEIENTES, Ti8b
b5, B1OHIERHERDOLH» S 1Z GM™-MRSA
ELEET, 7r—YRRFLLTIE, 2777
—YRIZIVE, =>7o0bFv >y AHSVIEBEE
453238 THD, F20DEE, TOB-MRSA & L7
BET, 7r—YRRFELCUYE, 23777 —¥H



98 CHEMOTHERAPY

JAN. 1880

X 11BE, TSST 1 ##Mib s iy 70bdy s
CrHruEATAHETHD, BIDRIE, GM™+
TOB*™-MRSA & L - WBET, 'rﬁ 1REE 2 EO ULy
BMETCHLEINEEHTHD, 77 —YRUZINNDL S
WITRIBIAEE, 27 7o —YRUTIIRE, TSST 1 %
MiiprnwRdzriobdy v CLILEETIHR
Thd, L, o0, 1HOR» 2R
DB, XHICIEIBORAEARICEBLTVLE DL
»EHEIND,

PHLC 0> & 5 %5112, 1985 FEH v, 1986 Hi2H
O TERHK BRI T M S fLic MRSA oo HESII T 2 )
D, MbHb%H MRSA OfMHERIZEE S DHETY: D
I1BCRT 254 7THD, FOMCEBTIRE O
HOMERICET 2 KMt onsd s nizghnt o
biE-> Tk, 1970 FRICE s T - i
Bo#E I DMPPC lMELfIME N 6D THS, 2
BB 3285k, 258KPICED T ICKERE
D2EILTIAT Y, IHCRT @K IBROLRYE
INTuhn (RER), Ly, BKIIBLWTIEIHh
50D MRSA BN OFREEE L THBER S 2
EHolELTH, £EMNICHBEY 2 & MRSA O
HEIZI%ETHLEEDND, FHICBLTDOA
MRSA G RFicHmL, LarvFLOTMERD
MRSA B3iRZ L B L D22H 2 L nwi b, FDOFRHA
LT, KEROSIERLE LS, B2 - 3R
D7 2 ARELBERTERENEED I Z L BSHEHEN
RIS ERRED VL, MEIIEFNED
b LARTIC, B2YID BAIK BT GM™-MRSA 5
KODEETEBLOOH oI Ld, Eo5ICFDR
KeEoTwleERHLTWD, MBERIZD
GM™-MRSA 57z ¥ R #IZ TOB'-MRSA # % W i3
GM'+TOB"-MRSA XZEb>TwiokDhknd 2
ETH5,

MRSA & 8 {7 2 DMPPC it t @ & #& i1,
PBP-2'"%, PBP-2a%%% % \>iZ MRSA-PBP 'Vt W
EN3XR7FF 7V A ERCHDLZRAEEROLR
WHBEVIDBERER>TETWDEY, ZOF
REMFROEERBORAEERNTHIIL VD A
Ho3hsRE, ZLOMBELAELTWS, DFh,
MRSA X -7 7 % LE Nz WwWRY, PBP-2’ D
EEZIOTHTHY, -7 78 LE IO EFD
EENEILLEHELIDTH B123738 T 0D PBP-2’
DFEM/i2, penicillinase DFEY & FHHH L 7o FHHBIC
Y 2bDTH 3 Z LD penicillinase plasmid D%
£, 7 u— 1t L7 mecA BILFD MSSA X 8
3 ARBERVEFICL > THEREIN, BROZ LR

6, mecA RIEF I MRSA ICDAR WIS N,
MSSA L k> ERKPICBRVLIEENLTLL
LIS, AT, AR TRIICRWIENIEIATD
GM™-MRSA T, mecARIE 113 -—-BiZ 4. 0kb D
Hind Il DNA MK Fisfifr 2085, o84 7Tik
4.3kb @ Hind Il DNA EICE-T ED, Zh b
BMOREDL I A 7D MRSA BEEXICRILZS LD
THHZ LR RITIERERE o1, LI L5,
PBP-2' DMt Rz TH D mecA RETFEFD LD
WHBED EZAHLRAIRR G AR T LG, Lk
L, GM" MRSA 8w Tix, CEZ, FMOX 5>
12 A WS 1iE R X 7 H o 1o 53, cephalothin ¥ T
PBP-2' D BERAEIZ{E Y, PBP 22 OB BRENED
TIEL, kB O8ERD PBP, ¥ 4bt g-57%
LFEDEARYTH D PBP X+ 5 BHENRG
i, PBP-2 ORI ALURICEHIZEBLTL

SV T EIIBRVIICIEIHINEBL, FOREY
FMOX T# %3,

— %, TOB"-MRSA & % > i3 GM"+TOB"-MRSA
ICHEWTIE, FMOX (2 &> T HLBEES 9 PBP-27 0D
ZRNELTED, MICUEEIZE->TETWVS,
ZD &> MRSA 412 PBP-2 DX BEEDR 2> 7
BERLEET S Z £55, MRSA 43 GM™-MRSA »5
TOB'-MRSA, & %23 GM"™+ TOB'™-MRSA ~ ¢
BRRECEILLTELRLORKELBRA THSL) E2
5, TDIEMUC, SHE?2 - B3RO 7 2 LFE

UM 3 A piperacillin &%, & % >3 imipenem
ENEHEINTOLHERIZ Y, BERKEMEDL SO
EN5MRSARI7Z /7S —YFINBOBTHL LY
EBRanhTsY, ThoDEREER TR~ TOB-
MRSA %, L <3 GM'+TOB-MRSA Th 5Lk
HRlaINnd, LcsioT, BEMEE LTz, EED
MRSA BREEICH L T, -7 7 5 LREHBTIR
LRIPAUTAEETH 55, M T, KWL
MRSA 53 TSST-1 DE4XBETH L Z L ho, O
FOUWLEBLEZOSNDIAHMATHRIELHR NG
DT 50~ BT REMEBETH5,

FHCE I IRITORMEH T 13, BBICECT
EBIMURE L > ENLLEBIRS 1, FRER
WIRE2 2 ER2MEIME -T2 6D TH 2,

EHZENIIWRLE 3OO RL 2 MRSA
WKBWT, X¥ -5 75 L%F L 2 PBP-2 0DF
BIENET IO L VI REFAICDLTIE, %R
&MK%%enruau LhL, TUODHEBCS
WT, FERCHEBODL I LIZE SN LEET
by, A&@ﬁﬁftﬁiﬁfz BEThH2H,



VOL. 38 NO. t

MAEFREH S 530t S 7z MRSA 89

WMERZBICEA, TIEM LB - o HEFE e sddic
BEHBLET, £, EHRONEIC BRI AYE
KBRS AEREE O RL & U K
RIRE D4 F 2T 0T - BB L 27,

kB, —HMIEIVEBRCEREEESREDEE
FEELT, HBEOSRERLTWL3,

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

X [

HEER, £HAF, WTFTHEF, RTHRE MHE
HEF, HF2O8F  XAWMSRL 77 - HH
SHIcAF YY) UIEERBT NV EREICOWLT,
RBREFHEIE 59 1 1029 ~ 1040, 1985

BH % TEHTF, HPEXF, LERCF,
ELAKREB, &L @, WBRER, HLURF: L
7 L3880 AIMERET N Y REOSBRET
L4l FUEH T 5 B M, Chemotherapy
31 : 835~ 840, 1983

WMAERE, THfwE, FERRX, EORME, X
R ¥ HEEA, B E, K & XL
B ABAOKREEDOHE L &E T ¥ VERE, B
1% : g-lactam F|/EZ M2 DT, Chemoth-
erapy 32 : 344 ~ 353, 1984

MARE, LEfn FEAX, BEIRMNE, X
R %8, HWEEA BF & $K & FHP
B IBADKEEEDOHEELEE S F VRE, &
2% -lactam AN OMAEMERZE S L U
A tE O BB & BB/~ DEE, Chemotherapy
321517 ~ 533, 1984

KX ¥ MBEHFELIOKRE AL AFS Y Ut
BEET P VKRB ODL T, ~BHOUKEBEDE
REF-. BREFHIE 62 564 ~ 589, 1988
EH R B f#—, $AKESB, WM0EE, @l
HF HEBT N VHRERMEOHE, F1ik X
Fr)r et 7 x AfERET N7 ERERIAE
DT, BRFELHTE 59 © 459 ~ 463, 1985
Usukata K, Yamasuita N, Konno M Occurrence
of a pg-lactam-inducible penicillin- binding
protein in methicillin-resistant staphylococci.
Antimicrob  Agents Chemother 27 :6851 ~
857, 1985

Ursut Y, Yokora T :Role of an altered penicillin-
binding protein in methicillin- and cephem-
resistant  Staphylococcus aureus. Antimicrob
Agents Chemother 28 : 397 ~ 403, 1985

Rosst L, Tonin E, Cueng Y R, Fontana R
Regulation of penicillin-binding protein activity
: description of a methicillin- inducible penicillin-
binding protein in Staphylococcus  aureus.
Antimicrob Agents Chemother 27: 828 ~ 831, 1985
MaTtsuhasii M, Song M D, Isuivo F, Wachi
M, Dot M, Inoue M, Usukata K, YamasHiTa
N, Konno M:Molecular cloning of the gene
of a penicillin-binding protein supposed to
cause high resistance to 8-lactam antibiotics

11)

12)

13)

14)

15)

16 )

17)

18)

19)

20)

21)

22)

23)

in Staphylococcus aureus. ] Bacteriol 167:975
~ 980, 1986

Sone MD, Wacn M, Do M, Ismno F,
MartsuHAsi M : Evolution of an inducible
penicillin-target protein in methicillin-resistant
Staphylococcus aureus by gene fusion, FEBS
Lett 221:167 ~ 171, 1987

HE B, (6 M) AF ) HEREBTF
T ERBIC & BB LRI A D 1 hRE, — ERREE
L R WO KKIBZM O — . BYEF L
61 :178 ~ 187, 1987

Kono M, Sasatsu M, O'Hara K, Suiom Y,
Havasaka T:Mechanism of resistance to some
cephalosporins in Staphylococcus aureus . Antimicrob
Agents Chemother 23 : 938 ~ 940, 1983
IWTET, $/ALF, BTHRE, HEEHK, ®¥H
HETF, HFAOBRF AFP V> - £ 7 x Ltk
DEETFVERBEICNT 2 8-7 7 5 LFREAROH
BAOHERCBILI2EREBEOEE,
Chemotherapy 33 : 743 ~ 752, 1985
FrORT, %% B, WTET, £50F, #
FEM%, NIENEF: 4, 4"-T7=) 1 &S
BELELETLIHET FVERBEORREIC OV
T, Chemotherapy 32 :89~ 98, 1984

= £, fth BRNVEEHIEBE (MIC) BIEEH
#H E i< D W T, Chemotherapy 29:76 ~ 79,
1981

Usukata K, Yamasuita N, Goton A, Konno
M : Purification and characterization of
aminoglycoside-modifying enzymes from
Staphylococcus aureus and Staphylococcus
epidermidis, Antimicrob Agents Chemother
251754 ~ 1759, 1984

®HkE BT FURBOEET L7 X /EERBREE
#fi B % O B #12 D \» T, Chemotherapy 33 : 12
~ 23, 1985

Oucutertony O @ Antigen-antibody reaction in
gels, Acta Pathol Microbiol Scand 26 : 507
~ 515, 1949

Braproro M M A rapid and sensitive method
for the quantitation of microgram quantities
of protein utilizing the principle of protein-dye
binding. Anal Biochem 72 : 248 ~ 254, 1976
Usukata K, Nownocucui R, Matsunasai M,
Konno M : Expression and inducibility in
Staphylococcus aureus of the mecA gene, which
encodes a methicillin-resistant S. aureus -specific

penici-llin-binding protein. J. Bacteriol 171:
2882 ~ 2885, 1989
Maniatis T, Fritscu E F, Samsrook J .M

olecular cloning : @ laboratory manual. Cold
Spring Harbor Laboratory, Cold Spring
Harbor, N.Y.

Jevons M P : “Celbenin”-resistant Staphylococci.
Brit Med J 1 :124~125, 1961



100 CHEMOTHERAPY JAN. 1990
24) AW, K OIREK, Wl DEAREZ, 4 HE, AT, BERA: BRAOKETF VR
B, EADL, Wbatr, fiurEd D kO BRI 0 T B IOR. B 1M TRELL
M-8 PSRN (E: 3 SREENITE N SEIRMOBEBFAENR I T BRELED
Chemotherapy 36(6) : 445, 1988 B-lactamase 2 2\ T, /N HHEEE 30 © 865 ~
25) Barkert F F, Mcoen: R EF, Fineano M2 876, 1977
Methicillin-resistant  Staphylococcus aureus at 34) MIBFAME . MRSA BREOMMS, BRIE 18:
Boston City Hospital. N Engl ] Med 279 : 441 137 ~ 144, 1988
~ 448, 1968 35) Usuxkata K, Nonvoouom R, MaTsunasii M, Sone
26) Parker M T, Hewitt J H . Methicillin resistance M D, Konvo M ! Restriction maps of the
in Staphylococcus aureus. Lancet 1 @800~ regions coding for methicillin and tobramycin
804, 1970 resistance on chromosomal DNA in methicillin-
27) Kumek J J, Marsik F J, Bavreers R C, Wi resistant  staphylococci. Antimicrob Agents
B, Suer I, Quintitiant R Clinical, epidemi- Chemother. 33 © 1624 ~ 1626, 1989
ological and bacteriologic observations of an 36 ) Hawrman B J, Tomasz A Low-affinity penicillin-
outbreak of methicillin - resistant Staphy- binding protein  associated with g-lactam
lococcus aureus at a large community hospital. resistance in Staphylococcus aureus. J. Bacteriol
Am J Med 61 : 340 ~ 345, 1976 158 : 513 ~ 516, 1984
28 ) Crosstey K, Loesch D, Lanpesman B, Meap K, 37) £HDF BRBREOIIHH 6 A BEEOKME,
Cuern M, Strate R:An outbreak of infections -7 7 LB ERECOLT -, BEK-REY
caused by strains of Staphylococcus aureus 13 183 ~ 192, 1986
resistant to methicillin and aminoglycosides. 38) Murakami K, Nomika K, Do M, Yoshioa
[.Clinical Studies ] Infect Dis 139 :273 ~ T : Production of low-affinity penicillin-
279, 1979 binding protein by low- and high-resistance
29 ) Sarico J F, Montcomerie ] Z, CanawaTi H groups of methicillin- resistant Staphylococcus
N, Aewts G D:Methicillin -resistant  Staphy- aureus. Antimicrob Agents Chemother. 31:
lococcus aureus. Am ] Med Sic 281 : 101 ~ 1307 ~ 1311, 1987
109, 1981 39) HERAX, BRO% tRES, FH
30) Scuaerter S, Jones D, Perry W, RuvINskAYA Oxacephem R ILEYE 6315-S(Flomoxef ) DA
L, Barober Y, Mava E, Wuson M E: F 3V o ttE Staphylococcus aureus ¢ ¥ 3 % 4t
Emergence of gentamicin and methicillin- % {E A, Chemotherapy 35(S-1): 108 ~ 114,
resistant  Staphylococcus aureus strains in 1987
New York City Hospitals. J. Clin. Microbiol. 40) HIURET, KHRE, A RIE SBFHREOS
13 . 754 ~ 759, 1981 At ¥ e 7 F v R® i X 5 THE, BEHLS
31) Cotuns  J K, Maper  J T, Kec,y M T AEFFESME 1911333, 1986
Resistance of methicillin-resistant Staphy - 41) MEE—Z, ®O #, LS, B ®, AR
lococcus aureus to third-generation cephalosorins. ] e, # i, BR E TR B AtEE
Infect Dis 147 : 591 ~ 596, 1983 X I MRSA £ & 2 WG EEBERRAE, BXREK
32) MEEE, LHiRs, FERRX, EIRME, X AEIFSHEE 48 1 1544, 1987

33)

R 8 HEEA, B & #HLX E: AXH
B 3BADREEDOBEEL&ET N VKRE, B
3%, 3777 —¥ROSEICBT KT, M
B, MBI RR A R U AR R M AR R
Chemotherapy 32 :527 ~ 533, 1984

EHRF, HEER, RHE 2, FEHEK 8

B, RREE, CEEE, KRLA, Be
i, A B AF ) - &7z ARKEE
7 F 7 KB (MRSA) (X % staphylococcal
enterocolitis @ 1 B, EEK 4 & 42 :1577 ~
1579, 1987



VOL. 38 NO. 1 M REH & 538 S L7 MRSA 10}

METHICILLIN-RESISTANT STAPHYLOCOCCI ISOLATED
FROM BLOOD CULTURE

EPIDEMIOLOGIC CHARACTERISTICS AND INDUCTION OF
PENICILLIN - BINDING PROTEIN -2’ BY 8- LACTAMS

Rirsuko  Nonocuci

Department of Clinical Pathology, Teikyo University School of Medicine,
(Director : Prof. Konno M), 2-11-1, Kaga, Itabashi-ku, Tokyo 173, Japan

1. Methicillin-resistant  Staphylococcus aureus (MRSA) was investigated for its isolation
frequency from clinical materials from 1980 to 1988. The rapid increase of MRSA from the
beginning of 1980 coincided with the introduction into the market of new antipseudomonal
penicillins and second- and third-generation cephems.

2. The change in the rate of isolates obtained from blood culture in the aforementioned period
showed that S. aureus, of gram-positive cocci, was evidently increasing, whereas the isolation rate
of gram-negative bacilli changed little or, in some species, even showed a slight decrease.

3. MRSA strains isolated from blood culture during the past five years were epidemiologically
classifiable into three major groups . gentamicin-resistant (GM") MRSA, group 1, was typed
using bacteriophage group [ and coagulase IV, which produced enterotoxin A or B. Chromosomal
DNA encoding the mecA gene was a 4.0 kb Hind Ill fragment . tobramycin-resistant (TOB")
MRSA, group 2, was typed using phage group III and coagulase II, which produced toxin shock
syndrome toxin 1 (TSST-1) alone or TSST-1 and enterotoxin C. The DNA encoding the mecA
gene was a 4.3 kb Hind Il fragment ; GM'+TOB"-MRSA, group 3, was similar to group 2
epidemiologically. These MRSA strains indicated rapid changes from group 1 to group 2, then to
group 3.

4. Induction of penicillin-binding protein (PBP)-2’ in MRSA of these three groups by
B-lactam antibiotics was investigated. In group 1, GM'™-MRSA, the induction degree by cefazolin
or flomoxef was low, whereas in the other MRSA groups, PBP-2’ induction was prevalent with
all the compounds tested.

5. From these results, it appears that MRSA are acquiring more adaptability to new
environments along with the change in the use of antibiotics.



