EREK S BB O B-lactamase BE4 K & R RHIEH -0 T B A& M OB

1% H i
TR B A B B B -

(CFRR 3G 4 A 25 H2fT - L3 F 7 A 12 HRZH)

W, B-lactam FlIcWittE £ R T HOSMRSEML, BEMCIBEEZ>TWE, Chb
DEOTERBE O »TYH, F-lactamase 2L 2 b D, BUFLEWwbhTW3, 4H, g
-lactamase BEE DM, HEMHEIC L 2BV, MEEB LU, KARBHCBLIZT S-
lactamase DEE %, 1986 F£ 12 AL D 1990 1 A £ TOM I ERMc OV T, £EMICKRE
L7, B-lactamase EEMIZ 7T S FA MY — - T A XA 7EE2HVAEL 7, EREHD B-
lactamase B4 XX Staphylococcus aureus 69.4 %, Escherichia coli 48.1%, Enterobacter
cloacae 87.9 %, Serratia marcescens 87.3 %, Pseudomonas aeruginosa 63.7 %, Haemophilus
influenzae 15.4 % TH o1z, % 7:, S-lactamase ELEEHLLBAE WV P, aeruginosa O B-
lactamase EEEF % 8 UK I3 1 TRIT L IR, HikZE A Sh -, B-lactamase DEL
REHRMEBICAH2 &, FBR, FEHEBIR, %%, MBEZFOH  OHEL S f-lactamase
EEEM S0 XU LOBFETRE S T, BEKRDMHKOLRME f-lactam Ficxt T 2 B2H 2 &K
MLUEER, B-lactamase BEELEICHN L T b, B-lactamase [ EHFIA S @ sulbactam/

cefoperazone I3 LB REF R HIE I %2R L 12,

Key words: g -lactamase,
lactamase FHE#

VL B-lactam RUIEHOBHRIZIB L L b D2 H 3
9, FORETIRMMEEOHIMSEL {, BEOBIIBW
TLELEMEE a3, MEOMMERBIEZ, 77 48M%
BONBROERE A DIET, A-lactamase iz & 2 g-
lactam RPLEROFEL S L UBF L BRI DS SBEAON
& 2 HFFHIR, f-lactam FOEAATH S PBPOE
ERHITFS5h 345, ZDHTB-lactamase - & 2 FEHfH
HRIFPEECBLIY, 20FERBVEVDA TS,
—#iC B-lactamase i3, R= V) VR EBEBLAET B
penicillinase (PCase) L ¥ 7 x AR 58 T % ce-
phalosporinase (CEPase) ic 8 ah*), w¥Fho -
lactamase # B4 L Twa i & b, #E5EFTREF-
lactam R BIRT a2~ :Bbh 3,

5[, 1986 1285 5 1990 1 B £ T2, £EH432
RRICEDED SN BRI BERE D B-lactamase £ M
&, RV URBLUE 7 = ARTER I T 2 E2HE
RRELLOTHRET 5,

I. # 8 & K &
1. B&EME
1986 F 12 H & D 19904 1 H & TOHK 3 FER/T,

HRBRZY, BEAE, TYFAMI - T 1 A&, 8-

BNNMER 432 KB IC BV T, W8, ARG, JEBE
BRFEOFHERME» S DM -EORE, 8-
lactamase ZE4£ M, EAIBRZHABRE*ERZTHER
B LTERL, TEORAEAKCIEAL, EIXL,
AT L 720

2. B-775~—¥RHE

PCase & CEPase Offi BB I»0fER -F = v 7
(7 74 —REHASH) 2HV, &R, 8-
lactamase DEMIC X D B-lactam BHSEER L 7-B54
CaBICE 2 pHETE2EMMICKHEST 57 F X b
V=7 4 AZ7&EYT, EHEWCRER=v Y ~G
(PCG) 8LUx77YVY > (CEZ) #BwTd3,

ZIZTREHEE PCCGTFAAZDACRIGLIHE
% PCase EE4 M, 7 CEZT 4 A Z7DAKIGL T2
# % CEPase BEAM E RHFL /2,

3. ERIBZMAR

1BEF4 A2 (BBR) BXUSEBET + A7 (%
W) 2RV, #, #, +, —OIEBTHEL, £
F U 7 % #| 1, sulbactam/cefoperazone (SBT/
CPZ), cefoperazone (CPZ), cefazolin (CEZ), cef-

* REMX R XA 2-1-1
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metazole (CMZ), cefotiam (CTM), latamoxef
(LMOX), ceftizoxime (CZX), cefotaxime
(CTX), cefmenoxime (CMX), ceftazidime

(CAZ), amipicillin (ABPC), piperacillin (PIPC)
DRETHD, BEZHEHELE, HERTEHERMYE
BRE LTz,
II. B %

1. B-lactamase E4 R —EER

BRER 0 B-lactamase EE 4 X % Tablel iZ 7R L
726

75 ABHE TIE, B-lactamase EE 4 ORRET S
7t X N 7z Staphylococcus aureus 14,941 £k &1 10,364
Bk (69.4%) 8 B-lactamase 2 EHEL, 2D B
94.1 % PCG 74 A7 DAKRIGL 7z, Coagulase
- negative staphylococci (CNS) 1%56.2 % 38 -
lactamase B4R TH D, T DS 5 91 %2 PCG T
AATZCDHERIGLTe CEZT 4 A7 D&, ET21X
PCG 74 A2 & CEZ 74 A 7B AHCKIG L T R D#H
ENDED o 148, BeF¥EMIC CEPase EEEVHERR
ENTVRVOTENMICERL 72,

75 AEME T, Escherichia coli T 26.5 %3
CEPase E4#T®H - 72, Compromised host D&
DL ELEE T H 5 Citrobacter sp.8B & U Enter-
obacter cloacae T 1%, CEPase EE B S Z h 7 1,
40.3B8LU52.0%TCHY, PCG L CEZDWADT
4 A7 WRIET 5 B-lactamase EEAKIZ 3.4 BL U
34.4%TH -1z E. cloacae & Citrobacter sp. Tl
70 % LA L 28 g-lactamase BEABE THD SN T iz,
Pseudomonas aeruginosa @ 41.4 %% CEPase BE4EBE
T - 12, Xanthomonas wmaltophilia T i3, CE-
Pase EAE#%MN10.8% THZDIcR L T, PCG &
CEZMADT 4 AZICRIGT 2858 46.3% L&,
B TH o T JOEIZEERREESL WK B
-lactamase ZE5 DT, ZHic &Y PCG &£ CEZD
MABKBEEND D THA5, 77 LEBEHOHT
& Branhamella catarrhalis, Klebsiella pneumoniae
TPCase ELBMBE L, ThENn29.7%, 21.6%
THolze %7z, Proteus mirabilis T3 91.0 %I
EEXBETH- 7,

1% S 8 O Bacteroides fragilis T3 CEPase ZE 4

Table 1. Beta-lactamase production of 71,991 strains obtained in the trial

PCG disk positive
. No. of | PCG disk positive* CEZ disk positive® & non—production
Organism . "
isolates rate (%) rate (%) CEZ disk positive rate (%)
rate (%)

S. aureus 14,941 65.2 0.9)¢ (3.2)¢ 30.6
Coagulase negative staphylococci | 6,194 51.2 (1.0)¢ (4.0)¢ 43.8
Branhamella sp. 730 29.7 0.8 19.9 49.6
E. coli . 10,671 3.8 26.5 17.8 51.9
Citrobacter sp. 1,758 6.4 40.3 31.4 21.9
E. aerogenes 1,141 2.4 49.6 29.3 18.8
E. cloacae 3,098 1.5 52.0 34 .4 12.1
S. marcescens 3,015 1.4 49.1 36.8 12.7
P. mirabilis 1,547 1.0 4.7 3.2 91.0
Indole-positive proteeae 1,861 2.0 31.6 22.5 43.9
K. pneumoniae 5,168 21.6 4.3 4.2 69.9
P. aeruginosa 12,854 1.5 41.4 20.8 36.3
P. cepacia 978 3.2 30.2 37.4 29.2
X. maltophilia 1,429 9.7 10.8 46.3 33.2
A. calcoaceticus 2,532 1.5 56.0 10.9 31.5
H. influenzae 3,750 2.9 1.2 11.4 84.6
B. fragilis 324 2.5 40.1 41.0 16.4

Total 71,991 21.5 21.7 15.3 41.4

® Positive only with PCG disk
PCG, penicillin G; CEZ, cefazolin.

b Positive only with CEZ disk

¢ Not confirmed enzymologically
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Hokkaido area Tohoku area Kanto area
ase 0.9 PCase 2.0

' PC
CEPase
% 39.2
PCase
+CEPase

2.0

Kinki area Chugoku area Shikoku area Kyushu area

PCase 0.4 PCase 1.9

Fig. 1. Geographical difference in beta-lactamase positive rate (%) of strains of
Pseudomonas aeruginosa .
The numbers of strains examined are noted in parentheses.
—: strains not responding to both PCG and CEZ disks (8-lactamase-negative) .
PCase: strains responded only to PCG disk.
CEPase: strains responded only to CEZ disk.
PCase +CEPase: strains responded to PCG disk and CEZ disk.

Open pus Closed pus

Urine

CEPase
134

Secretion from pharynx

Fig. 2. Percentages of beta-lactamase producing strains in the total strains isolated

from various clinical specimens.
The numbers of strains examined are noted in parentheses.
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BT40.1% T, MLDT 4 AZWKKNIET DB
lactamase ¥ B/ LTV 28601410 % H D, 80 %A
bt B-lactamase BER TH > 120 T DM RO
#1c2 < % CEPase b B 21% { % 5 & penicillin & K
w3,

2. B-lactamase B 4 ¥ — i

BHEMBREORKRD 1 DTHD, F-lactamase
BEEXDNG63.7% & LA\ P. aeruginosa 0) 8-
lactamase 2 4 X % 2 |« 8 Miigiic £V THRMNL 72
(Fig. 1)o # OFR, HiMX oo tig < T
50.8 % L& <, AMMIXIC 8- lactamase B & Hivt %
(Rents,

3. B-lactamase &4 X —mk7|

BRI D B-lactamase B4 % Fig. 212 L
72 WREAS WYIC B3 5 B-lactamase 4 B DM H
KiZ3B 5% LE D, HORETR, wTFhd g-
lactamase £ B L MM S h, FICBIBIR, FE
BAMMR 3t I B-lactamase EE B DM EHSF b > I,

WHEE 4> i T 1 B-lactamase % ZE 4 L % \»> Streptococ-

cus sp."RELEE DIE V> Haemophilus influenzae 3
wRtizahsi-vtEx6N3%,

4. ERBZMER MEF)

KB & UMY 558 3 h iz B-lactamase BE
& S. aureus & P. aeruginosa \= D\ T E L ¥H o
TOIRZUEMF L. BEIOABINL-

Susceptibility of strains from sputum

lactamase B4 S. aureus TRV T ORK AL 7
bR L eREL, BRI CMZ T74%, SBT/
CPZTIx70.7%TH- 1o MEMDSIMENT: g

lactamase /L S. aureus |XEKH ST M1zt ~, B
2 BT, SBT/CPZ, CTM, CMZ LTy
Y LA L OORSEIETH - 1z (Fig. 3),

W B & BB 5> MDD B-lactamase B4 P gpr.
uginosa (AR ERP, B-lactamase FHWH ¥ ESL
7: SBT/CPZ iz L TV R %2R L 1, CPZ,
CAZ, PIPC TH KM E L T P. aeruginosa g
HonTw3dbDD, B-lactamase K E 4 ¥t
T35 N ESBT/CPZic 8 & 720> 12 (Fig.
4)0

SEOMMTIIEE L D B-lactamase &
Actnetobacter carcoaceticus 13% { M, S hi:1, 4
sTHhE ) EBEBEEINTLEN 120, ENEEY
BT S MESIN DIz, BHEDM B-lactamase &
4 A. carcoaceticus i\~ D\ TEFIBZHELRELIL
Z %, SBT/CPZ, CAZ £ CZX iz L THVBZH
B 5 hn e (Fig. 5, SBT it B-lactamase FiF
{LER @ i3 b Acinetobacter ¥ Neisseria i A5k
BOREHERT O, TOBHATH S,

5. EHBUSR (HEF)

SERFEh-BEEDS> L, T 11EEODS-
lactamase Z4 DFH &K, B & Uf f-lactamase DEF

Susceptibility of strains from open pus

100 (%) 50 0 0 50 100 (%)
il asf 0 (2,3%8) SBT/CPZ (2,425 | IEERE
vl T leow ez e - Jes]
s | 5 (199) CMZ (2,13) [rzs]~0 -
6. 7[v5} (L) CTM (180 : P
o[ T e LMOX (1754 IEE
wi[ws T Tome caz om0 | mo e
SO AT p1e .86 PIPC  (LEB)f 146§ 210

D22 #: sensitive EE3 +: moderately

sensitive

SBT/CPZ, sulbactam/cefoperazone, CEZ, cefazoline; CMZ, cefmetazole; CTM, cefotiam;
LMOX, Latamoxef; CZX, ceftizoxime; CAZ, ceftazidime; PIPC, piperacillin.

Fig. 3.

Comparative drug susceptibilities of beta-lactamase producing

Staphylococcus aureus isolated from sputum and open pus. Suscepti-
bility was determined by disk diffusion. Numbers in parentheses
indicate the numbers of strains examined.
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Susceptibility of strains from sputum Susceptibility of strains from open pus
100 (%) 50 0 0 50 100 (%)
r T 1

80. (3,062) SBT/CPZ ( 814)
(2,600 CPZ ( 76)
2,30 LMOX ( esn)f
(2 CTX ( 1f
i w0 czx ()
(41) CMX (12
(55) CAZ ( 160)

(2,73) PIPC ( 720)

B+ : sensitive 3 +: moderately
sensitive

SBT/CPZ, sulbactam/cefoperazone; CPZ, cefoperazone; LMOX, latamoxef, CTX, cefotaxime;
CZX, ceftizoxime; CMX, cefmenoxime; CAZ, ceftazidime; PIPC, piperacillin.

Fig. 4. Comparative drug susceptibilities of beta-lactamase producing
Pseudomonas aeruginosa isolated from sputum and open pus. Sus-
ceptibility was determined by disk diffusion. Numbers in parenth-
eses indicate the numbers of strains examined.

Susceptibility of strains from sputum

0 50 100 (%)
SBT/CPZ (828) % %L ER
cPz (738)
LMOX  (728)
czx (252)
CAZ (122)
ABPC  (715)
PIPC  (T18)]
P+ : sensitive [ +: moderately
sensitive

SBT/CPZ, sulbactam/cefoperazone; CPZ, cefoperazone; LMOX, latamoxef;
CZX, ceftizoxime; CAZ, ceftazidime; ABPC, ampicillin; PIPC, piperacillin.
Fig. 5. Susceptibilities of beta-lactamase producing

Acinetobacter calcoaceticus isolated from sputum.
Susceptibility was determined by disk diffusion.
Numbers in parentheses indicate the numbers of

strains examined.

R DZHE f-lactam Flic ot T 2 BZMOFER % Table  hd 60 BB OHRIEZMETHY, SBT/CPZ, CMZ,

2% LB, CTM 8 X UF CTX izt L THEW R WEZMEZ R L
@ S. aures 7z % 7z, PCase E £ # T i3 SBT/CPZ, CMZ,
B-lactamase FFEAE CREREF LT CTX XL T80 %E DHSERZMEZRL, KT
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L UPIPC it L Tid, B-lactamase i 41 & 5 M
SMHOETBEL - 1o PCase 7l S anrcus O
2z, CPZ 0 66.4 %zt L T SBT/CPZ w5t
LTi280 %A ERRL, SBT o I’Case [H %)% 58
o oht, ABPC, PIPC & CZX %R\ 72 9 KD
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i3, PCG7F4 A2 ECEZF 4 RA27DWM)icBILT 5
BT, =y ) %D ABPC & PIPCicrtL TH#
LOLRBRZHOETHRONL, €7 2 ARBI4ERTIR
CEZ #B %, B-lactamase E& DH M & 5 B2H
DEBIZFEAERS N o T,
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CURRENT STATUS OF BETA-LACTAMASE PRODUCTION
BY CLINICAL ISOLATES: STUDIES IN 432 HOSPITALS

Takeshi Yokota
Department of Bacteriology, School of Medicine, Juntendo University, 2 1 1, Hongo,
Bunkyo-ku, Tokyo 113, Japan

Beta-lactamase production may be the most {requently encountered mechanism of bacterial
resistance to beta-lactam antibiotics. A nationwide study was conducted to investigate the
differences in beta-lactamase production according to geography and clinical materials, and the
influence of beta-lactamase on sensitivity to antibiotics. Beta-lactamase production was evaluated
in 90,097 strains of clinical isolates. Of eight representatives of beta-lactamase-producing bacteria,
the highest production was found in Enterobacter cloacae (87.9 %), and Servatia marcescens (87.3
%), and the lowest in Haemophilus influenzae (15.4%). A high (63.7 %) beta-lactamase pro-
ducer, Pseudomonas aeruginosa, from eight areas showed geographical differences in the rate of
production. Beta-lactamase producing pathogens were detected in more than 50 % of clinical
materials studied, such as open pus, closed pus, sputum, blood, etc. Pathogens producing high
levels of beta-lactamase showed high sensitivity to sulbactam/cefoperazone in combination with a
beta-lactamase inhibitor sulbactam and cefoperazone: sensitivity was 82.7 % for Staphylococcus
aureus and 80.1 % for P. aeruginosa.



