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LHRMUERE Y VY RECET 5% (1)
WEZSHREEE 7 N v BREOEARE S L O f-lactamase FEAEFEDE KL

Bl B KRB - tEAKETF - HFIB i—
KRB Fk-NF BF-ABH FE-4F =
HAL R ¥ BB & B AT P Bt

(FEf1 614 4 A 3 HZA)

1982 £ 1~4 B & 1985 £ 1~ 4 AOMMAM O YRZicisl) 2 BHRERER 7 Vv BRE O,
HERR 41 Bk (A 24 Bk BRI 17 #B) wouT, MIC2000 o2 7 4 % f\ - M B RS 7 Bk
wXh 18 FE#Hlo MIC #JIFE L, RKFIZ bromocresole purple % VT B-lactamase &% i
E L, ERRZMESR X f-lactamase FHE DEILIT D THREF N2 oo #5F L7 S-lactam RIKH|
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BHORFRZMEDET »HRd biich, LMOX, 7 i/ EkEfs# (GM, DKB, AMK), MINO,
RFP TREAIRZIHEDETIIRD bIitd -1, CEZ HKRMME (MIC=12.5 pg/ml) %5
BRik 24 B 3Bk (12.5%) m b 17 B 48k (23.5%) igpn LT\ 72 MCIPC (o sRAYT %
(MICZ12.5 pg/ml) %R HkiE 1985 Ricid 17 Breh 34k (17.6%) Th - oo BEMMELRTH
&7 Py RECH LTHRENOBEN TV 53#)i12, MINO, RFP, VCM, NFLX, FA K& ThY,
B-lactam RIEH| DF TIx CMZ DLEMIBE I %% > TV 7o, B-lactamase % & B AT %A
HiLTkbh, TOLEBEANBEMME MBI LTI, f-lactamase ¥ % RiC EAT 5 ESERME
BT B-lactam FloZie b, 7 3 EEEAH, MINO, RFP oxf LT K AL RELT

Wit

1950 ERCEER Lo E it » 7o PC MHEHRAE S ¥
vRE s LTk, methicillin(DMPPC) % isoxazolyl
PCs e ¥ ottt 7 F v REHED 8 _=>V v »BHR
ShT, CoMBR—CHERIhhicBbhl, L2
L, BTk 1961 Fic i » DMPPC fEHE 7 ¢
v BE (methicillin-resistant S. aureus=MRSA) o
SEERREIRY, FTih, ThIR X’ REE O REHS
1960FERBENSBEI NI VE I IR Koo DI,
1970 FR®¥ e o THREPEESD, X 6 R
RSO DRKEE LTHANREY KT L5 RAELR
Bhh, EXLMBELR-TETW 3,

BTk, PC k7 F v B LTS ¥ v
RERAOAR_=v) v % A T5 X bix, cefazolin
CEZ) ® cephalothin (CET) i ¥ &1ttt 7 = &
RMUEDE R F—RBIREA LT 5 EACH - 1t d,
R&7 FYRBE M 1980 FRY WL S E TRKIRE
CRMBEEEhTHLY, &b MRSA cfiL T#R
EbRohithote, Lrsic, 1970FfHKEH DK
CHLENCERMEAY LTV EE 7 1y RE
L WRBRPEOSF TLHAL ORI VL R« DK

BUPwRB X5, 1979~1980 fFHEH b REE I EHMN
HEEZR LD, TOX S CEBHMEMLT LKRD K
EHES FYREDOHTYH &by DMPPC % CEZ 7«
b BEME * RT BB FoREAH M LTS
PR ChikBkoBET RES5h s MRSA L/ U
PDEELXLRD, AFITKETHZD L5k MRSA o
Wik, TOoEMGEKRERIhBDE 2, &3 i
D7 = 2FRPEHEDOERABORM & OB <
EEHEXhTWw3,

T, BAXBFeB 3oL 7 = s RHEYHEN
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BLIEBEEh? 1985 F£L 0 R UKHCRT 5 L4EE%
DEEOTRBHREE S VYRELOWT, FEHEY
EHC Rt T 5 MM S X O B-lactamase EAAE ¥ HIE
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FHBERT R BFRES L Ol EEERBECE T
HEEI R, BB VYURED 5 b BREERE 41 &%
(BTHA 24 #k #%H 178 AV, A—EA» LD
BEIA—RR=E Y - VTR 1IKET L LT, B
BTEBRETBRA L

HEER : UTond 18 EoRF#HER Lic, <
= v ) v % ; ampicillin (ABPC), cloxacillin (MCI
PC), piperacillin (PIPC), + 7 . & 5 ; cefazolin
(CEZ), cefotiam (CTM), cefmetazole (CMZ), cefti-
zoxime (CZX), cefoperazone (CPZ), latamoxef (LM
0X), 7 3/ E.¥E 5 % ; gentamicin (GM), dibeka-
cin (DKB), amikacin (AMK), ¥ 5% 4 7Y v
% ; minocycline (MINO), —=2w54 FRELH
rifampicin (RFP), ¥V ¥y A vE%k; nalidixic
acid (NA), norfloxacin (NFLX), % oOffl; vancomy-
cin (VCM), fusidic acid (FA),

HEHRE : IEEER O MIC JIERIZES1FT v
72 MIC 2000 v 25 A (BEFAFT o 728) YBW5
BEREEMERELYB VI, Titbhb, BA{LFEERE
F @RS L ARICEER OERERRT% Mueller
Hinton broth (Difco, L\F MHB & BE3) 2HWTHE
WL, THAERAVATLADT 4 ARVHF—ZXh 96 @
DT 2 AVKETEAIRELE = T U= DEY =
MTERERZ 0.1ml $Fo% L, —80°C TiFE LI,
MIC ¥ HIET BRIz D7 v — + % BRI THEL,
Fo MHB =T 37°C, 20 BfHj533 LIcH REKOERK D

Fig.1 Distribution and cumulative curve of
MICs of penicillins against clinical isolates
of S.aureus from sputum in 1982 and 1985
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Fig.2 Distribution and cumulative curve of
MICs of 1st and 2nd generation cephems
against clinical isolates of S.aureus from
sputum in 1982 and 1985
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Fig.3 Distribution and cumulative curve of
MICs of 3rd generation cephems against
clinical isolates of S.aureus from sputum
in 1982 and 1985
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BTEL R B BRI BAMEEREFLEERYTHED TaATERIEHEL, —80°C TRE Li, HIER hy
hBRELBEHERET O LAMBR TV %, FRCTHEIRL, 07 1+ A7 begBEDar=—0

B-lactamase FEHDORITE : £BRITOT P-lactamase 1B&EEYRE Lo BHREXKL 5T + 27 OBEFHAN
EoREY pH BREEVCTRE Lic, Thbb,
BEBLLT penicillin-G %, pH 3§/R¥ & LT bromo-
cresol purple (Difco) # W T—EDEIGCEHF I

Fig. 6 Distribution and cumulative curve of
MICs of NA, NFLX and FA against
clinical isolates of S. aureus from sputum

T . in 1982 and 1985
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Table 1 pA-lactamase producing activities of the strains of S. aureus

isolated from sputum in 1982 and 1985

B-lactamase
% activity Negative Weakly Moderately Strongly
°r St positive positive positive
Year g

1982 24 4 10 4 6
(16.7 %) (41.7 %) (16.7 %) (25.0%)

5 2 2 8
1985 | (aes%) | 18% | (11.8% | r.1%)

Hasnb BAC B FbTsL 0% +++ (strongly
positive), kk 5~10 % ¥ TRAELOROI DL D%
+ 4+ (moderately positive), HE#&KEIIZ 30 HHEICHIE L
T OFEFD TERBICEL Lch D% +(weakly posi-
tive), &< ZELisvd D% — (negative) L¥TEL
oo

MIC & pB-lactamase DRIERH : EEROBEIZE 4
DHEBRE S BEE 48 BRUAIC T OMEST > T, Fl#
e LTORBEEER,

II. R |

WEZEER S. aureusdl #Ricxi3 % 18 BOHIEMEIA
D MIC 437 &z D REHHE % Fig.1~6 KRL, D
5% B-lactamase EABKEY () AR LT, T, &
FEH D MICy,, MIC,, MICy DA% Fig.7 iR L
foo BRBUTETHA LI S TR LIehs, 4 EOEH
(MCIPC, VCM, NFLX, FA) @il LTk
L, BEOMBDOARER Lo

1. R=vy vREFIOHEH (Fig.1, 7)

Bifflizisit 2 ABPC o MIC #H#o— 71k 1.56
pg/ml Th otc S, BEICILERL L L e b,
MICso, MICqz, MICgy U3 MHEMIN 1 ~ 3 BB
BB L, ¥, B-lactamase JEEA ¥ Ti3 ABPC o
MIC #33~XT 0.39 pg/ml HBHETh UT%R AL,
B-lactamase EE4#kTix ABPC o MIC 334 ~XT 1.56
rg/ml BB xTh U EHR LT, BARE/cEEY RL
7o MCIPC 12B83 % iz B DA TH B4, MIC
7% 12.5 pgfml % B\ ix e h A B R RTRERRA 17 #
3R ONI, #Hic MIC OfEWV# T4 B-lactam-
ase EAMEM ERbht-, PIPC o MIC (3 ABPC o
MIC X b &Mz 1 ~2BERE WLERXRL, »2,
B L Y %o MIC 23X b KEWEERL o 8-
lactamase EEAfRiz3siF %5 PIPC o MIC 34T 3.13
pgfml B XU TR E#5R Lico

2. &7 2AREHORS (Fig.2, 3, 7)

1tk (CEZ), Z21itf (CTM, CMZ) D H|T

Fig.8 Correlation between p-lactamase pro-
ducing activities and sensitivities to ABPC
of the strains of S. aureus isolated from

sputum in 1985
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Fig.9 Correlation between S-lactamase pro-
ducing activities and sensitivities to MCI
PC of the strains of S.aureus isolated
from sputum in 1985
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Fig. 10 Correlation between B-lactamase pro- Fig. 13 Correlation between S-lactamase pro-
ducing activities and sensitivities to CEZ ducing activities and sensitivities to GM
of the strains of S.aureus isolated from of the strains of S.aureus isolated from
sputum in 1985 sputum in 1985

Strongly : ° Strongly b : [
o : - 4 :

positive : ® positive o : : H
Mode_@tel.\' : e o Moderately o o
positive ' positive H
vaks | g f Veakls | g é
positive H positive L4 H
Negative : o o I ! : o ®
egall : E Negative . :
Jlactanise (P T FRPTT—— :

actvity k\vg\t 202 0.39 0.78 1.3 3.13 6.23E12.a 25 50 100 200 400>400 actvity_— Z\IIIC 0.2 0.39 0.7 1.5 3.13 6251125 25 50 100 200 400 >400

(ig m i

Fig. 11 Correlation between fS-lactamase pro- Fig. 14 Correlation between J-lactamase pro-
ducing activities and sensitivities to CMZ ducing activities and sensitivities to AMK
of the strains of S.aureus isolated from of the strains of S.aureus isolated from
sputum in 1985 sputum in 1985
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Strongly ees | e Strongly e
positive :: : positive ° : '

Moderately ° Moderately :

positive b ' positive * . *
: }
Weakly ° H Weakly ° :
positive b e positive hd :
] e . ° ;
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° \ ° H

#-lactamase o o - T Tactamase :

-activity wg\g\‘]’; £0.20.390.781.% 3.13 5.20:12.5 25 50 100 200 400 >400 act ity [“\':I]]L £0.2 0.3 0.781.% 3.13 6.25112.5 25 50 100 200 400 >400

Fig.12 Correlation between J-lactamase pro- Fig. 15 Correlation between J-lactamase pro-
ducing activities and sensitivities to CZX ducing activities and sensitivities to
of the strains of S.aureus isolated from MINO of the strains of S.aureus isolated
sputum in 1985 from sputum in 1985
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Strongly oie ° ° Sm?”f“h o o o :

positive : K positive o0 :
:

Modgr.ate]y' 5 . o A\l()de.r'f\lvc],\' ® s .
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positive 4 H positive | ® '

' ° T
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Negative I ° Neg e ° '

lactamase : - lactamase Vo .

avity MIC [£0.2 0.39 0.78 1% 3.13 6.25112.5 25 50 100 200 400 >400 activity .\Hlk. <0.2 0.39 0.781.% 3.13 6.25;12.5 25 50 100 200 400 >400
(g ml o o ml '

EofExmT #hiz, BiEIAS 24 #b 3 (12.5%), D X 5 AT R b h3, MCIPC Opifts
BH 17 Bkeh 4 8k (23.5%) Thotoo £ 7 = 2HRE ki B-lactamase EAFRTH MIC DEVEKE2RRE b
D MIC & B-lactamase DBIE#% 5% &, ABPC D 7o
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Fig. 16 Correlation between J-lactamase pro-
ducing activities and sensitivities to RFP
of the strains of S.aureus isolated from
sputum in 1985
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Fig. 17 Correlation between p-lactamase pro-
ducing activities and sensitivities to
NFLX of the strains of S. aureus isolated
from sputum in 1985
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Fig. 18 Correlation between pS-lactamase pro-
ducing activities and sensitivities to FA
of the strains of S.aureus isolated from
sputum in 1985
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3. T i/ EEGERERORK (Fig.4, 7)
GM, DKB, AMK o 3#| &%, #if#iL b L #Mics
% MIC 2UNI\ME#RIR L, f-lactamase DEEA L

7 3 7 EEGRERCHAT s MHEEET O oy,
2%, Fig.4 it p-lactamase EEKROI My L%
oo ThIT XAUE, MIC #212.5 pg/ml 3 LOEHY |
DIE# =T THHERED 78 L1 3\ T B-lactamase O
ERToHLR, Fi, f-lactamase FEEL Bk
MIC 3/ XVWERR Lico

4. MINO, RFP, VCM 0Op# (Fig.5 7)

MINO, RFP k 3} ® MIC i35 1 ugfml
TORSWERRL £ 8 - SR 3Bk
EERB LRIt 1k L, RFP TRETlyy:
FTERHET - I L D 2Bk ORD bR, VCM o
BB O TH BH, MIC D~ 74 1.5y
ml ZhHbh, ZZFTTI7 K 16 BRORE ML
h, 6.25pg/ml ¥ TTRKROEEMNHEEINE,

5. NA, NFLX, FA o#& (Fig.6, 7)

NA @ MIC 37380 - %3 & 3 1 50 gg/ml i p
400 pg/ml F X ZTHLAER 5% LT k¥ Y FL
7co MFLX & FA R#HIOZORETH B, ML
475 © €= 7 2 NFLX 2% 0.78 ug/ml, FA # 02
pg/ml 5T UTTH Y, WTFhiERETRE
LHOEFHIMHEIE I i,

6. pB-lactamase FEMOLHF

Table 1 {287 « #H#Hic I % B-lactamase FEE 0N
*R Lico B-lactamase EA#R DK RIZFTHIIZ 13 83.3%
(20/24), #HATi3 70.6% (12/17) TH b, HiciH
HPLTWB30D, BEES (strongly active) ok
i 25.0% h B 47.1% ~ Lk LTwis

7. MIC ¢ B-lactamase &t & DFEEY

##licsit 5 ABPC, MCIPC, CEZ, CMZ CIX
GM, AMK, MINO, RFP, NFLX, FA o MIC#%
& B-lactamase {E#k & DFEEI% Fig. 8~18 iRl
ABPC iz B33 % g% (Fig.8) T3, B-lactamase §
EBHH T E MIC 235 T s HEN HL Eddh
720 MCIPC op##% (Fig.9) Ti3, B-lactamase 4%
PELTH MIC DEWGEAS Bobhi, (B
(Fig.10) & CZX (Fig.12) i3 MCIPC rFiOR
BHTED bR te, CMZ (Fig. 11) & FIREOER Tt
%%, B-lactamase FEA B D&\ Rz \ Tt MICO
ERE R EHL 12eh 7o, GM (Fig.13), AMK
(Fig.14), MINO (Fig.15), RFP (Fig.16) kvl
% Kk ¥7 MIC #RTH TS B D p-lactamase OF
A Shi, NFLX (Fig.17), FA (Fig.18)
B-lactamase B4R+ MIC DRici3iERzAL BHP
Risih o oo BRE LT 18 fEO%EH D 5 b, NELX
FA LISz, B-lactam RypEmBEDR LT 71/
EBE %A MBS MINO, RFP i\ Th MC?
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K X\ ETiL B-lactamase EEENSAD LI,
III. # -3
Fkicis T 1960 SRS, Fh, FIick v T
1970 EREED B\ 1T 1980 FF1RIL LA & F D#EinA
eI h T\ 3 SHIMHERE 7 MY ERE R, DMPPC o
TR ETRTD f-lactam ZHAWE K LTH
FtExRT, B-lactam RIEHEOMICL, 73/
REGRMENER I LD & T 55 OTEEERICL
MEERTZ b OEFRIIRETH Y, BREOK
ERFIE LI DO0h Bo AFTH T BB DS HIf
%é 7. F ‘7 fﬁﬁ@iﬁﬂﬂﬁﬁ]ﬁ%% O%%lo,l3~15w:=ﬁ$ L\’ N
, B4 DOBRICK T HESEORE TL REOERHR
Bdbht, T, 1982 F1~4 7 Gl wU4E®
DBED BHER,I L SEEShIc S. aureus 24 ke,
CEZ EsIReVftE (MIC212.5 pg/ml) % 7R L7ckkA 3
B (12.5%) TH o175, 1985 E0R UK ()
13, 17 Bk 48k (23.5%) Th ot ¥l SEOKE
E—MEHET B, KBOAHMELAL 51 1981 £
5~7 Bk L0 1982 F£2~ 4 f oMK 4RO
kR SELNT: S. aureus 45 33 #h, MCIPC
& CEZ » MIC 2 ¢4 12.5 pg/ml B IO FRLLE
ThoHHIE 28 (6.1%) TH-7ch', SEO 1985 4
1~4 Bicizzhn 17 gk 3%k (U7.6%) THH, 3
LECHINE IR LT T, fods, A Tl DMPPC (3%
FHFERAIRTELY, MHERE 7 VY RECx LT
soxazolyl PCs AMERINBZ LA\, LTchiaTS
AR & DHFENOHETE, EiFichi¥T MCIPC
¥M\ 1, MCIPC (¥ DMPPC X hHE AL, M
ﬁﬁk% ,J,\&L \ & é;h;“)u,u,ls,zpza)o L Lt{:if; ro' %@
DR RSN 5B X 51 MCIPC 1o LT4 MiEx =
FHEAREICHE LIAD oz L RIEHT 52 A TE,
KBz X b 1976 FFizgd THE S hALTHIT 5
ACIPC ftth#kAs, AR DHE L FE TH 4 DEFIC

Ibha IS HEECHEEMLTVS V2 X5,

| BEIMMARTEE T VY BRE O MARE SEmLT
o, BReRG 2EEER OERRRT L EE
BIEYET 5o LHIMMEE 7 ¥ v ERE 0 LAY
11980 FEARIZUBIE, 7 = ARPIEMBEDE 2, H
HEROEF AR BRER SRS & 5 icie- e T
Bho 7 = AREMBEOMENF 2, HIHMRL
HikohT, 7P YREIH LIRS e
Veleofel, ZTOERBEOHKE U T RE ot
BROBRI W TESRD L S 1cieh, ROTHEMLT
TICTTREEES  SEIDKE TIL LMOX ®E< B
ctam RAEWE KT 5 EHRZTHET O #T1R
"Riehl, B-lactam RS QAN KT B BEHED IE

TRRLIhIh o1 Thobb, SEIOKBE *Tc- 1
1980 F£ATHIL, BB NIc L dcE 2, 3ot
7 = ARIENEORRE LEREOHMANR SN,
B-lactam FLULOEFOEHED HEAXFEE RO
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STUDIES ON MULTIPLE-RESISTANT
STAPHYLOCOCCUS AUREUS (I)

COMPARISON OF ANTIBIOTIC SENSITIVITY AND B-LACTAMASE
PRODUCING ACTIVITY OF STAPHYLOCOCCUS AUREUS
ISOLATED FROM SPUTUM IN 1982 AND 1985

Axira Watanase, Kotaro O1zumi, Masako Sasaxi,
Sencur Aonuma, Kikuo Onuma, Reiko Ono,
Yosuiairo Honba and Kivosur Konno

Department of Internal Medicine, The Research Institute for
Chest Diseases and Cancer, Tohoku University

The sensitivity to chemotherapeutic agents of the clinical isolates of Staphylococcus aureus were
investigated in 1982 and 1985. In this investigation, a total of 18 chemotherapeutic agents were in-
cluded : three penicillins, i.e., ampicillin, cloxacillin and piperacillin, six cephems, i.e., cefazlin,
cefotiam, cefmetazole, ceftizoxime, cefoperazone and latamoxef, three aminoglycosides, i.e., genta
micin, dibekacin and amikacin, a tetracycline, i.e., minocycline, and others including rifampicin,
vancomycin, nalidixic acid, norfloxacin and fusidic acid.

In vitro antimicrobial activities of these agents against clinical isolates of S. aureus were determined
immediately after isolation by the micro broth dilution method using the Dynatech MIC 2000 system.
The activities of the above agents against 24 strains isolated from the sputum in 1982 were
compared with those against 17 strains isolated in 1985. As a result, it was found that the recent
clinical isolates of S. aureus were less sensitive to f-lactam antibiotics, other than latamoxef, than those
isolated in 1982. In contrast, no difference was found in sensitivity of clinical isolates to non-p-lac
tam antibiotics, such as aminoglycosides, minocycline, rifampicin and nalidixic acid, between 19
and 1985. The incidence of cefazolin-resistant(MIC=12.5 pg/ml) strains of S.aureus increased from
12.527(3/24 in 1982) to 23.5%(4/17 in 1985). The incidence of cloxacillin-resistant(MIC=12.5 pg/m)
strains was 17.6%(3/17) in 1985. The following agents such as cefmetazole, minocycline, rifampicin,
vancomycin, norfloxacin and fusidic acid were found to be still very active against multiply resistant
strains of S.aureus as compared with other agents examined.

A recent increase in incidence of the strains of S.aureus which were highly productive of p-lacts
mase was evident as shown by the comparison of the data in 1982 with that in 1985.

All of the strains producing B-lactamase in abundance were found to be simultaneously resistant to
aminoglycoside, minocycline, rifampicin and so forth. Thus, a very close correlation was suggested
between f-lactamase producing activity and the mechanisms of resistance to non-B-lactam antibiotics
that are mentioned above.



