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B-lactamase ¥ MM 1Z ZE & T 5 Enterobacter cloacae H-27 DGR M P IC, 56 WD p-
lactam ¥4 &2 1, 108 L U100 ug/mlic e 5 & S kML, 2REMERGROBEEN S
lactamase IEME X HIE L 72. £ OFSHE, methicillin, mezlocillin, piperacillin, piperacillin/
tazobactam, cephalexin, cefroxadin, cefadroxil, aztreonam, carumonam, sulbactam
B X Utazobactam TiRWTFhOEFBEEIC BV T S-lactamase EE IMEBETH - o —
5, %OMo f-lactam EIEFARF I 13, LKA L D B\ f-lactamase BESBH S0, ¥
KB OWIM > T B-lactamase M LR T 3 HAMBR Sz, e TH cefmenoxime,
ceftriaxone, cefpirome, cefoxitin, cefmetazole, cefotetan, cefbuperazone, cefminox,
latamoxef, flomoxef # X Uf imipenem T i2{EME 5> & B> f-lactamase FEELEH S h,
AT & - T f-lactamase HXREFCH S BV BFEDH STz,
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monas aeruginosa# 1ZUH & LT, HEAMOEMEE:
RH B-lactamase (cephalosporinase (CEPase)) %
EETI2HE0SBEET 2. ChOoOEED 6-
lactamase FFH IC T 2HAE" 25, 1) FHEh3 B
-lactamase B IZEELEED 5 V2 1Az f-lactam
R r-oTRE 3, 2) FREHAOMEAR L i 8-
lactam E#[FRFFMT 5 &, BRIRBEBEEZILD
ELIHBEESCETURRBA SN S, 3) Blactamase
EEH L FFHE L OBSBRYRC, FAEHOK
EHOFIZIXFENR S N f-lactamase DEE &}
EFHF I T L EBIEBET T3, 4) v bFE
— FRBRE T VIC BV T B-lactamase HFHEH D
HOEKERESELIBESC, SRELEEINIS
lactamase SEAEN IR LR { RIERENICEKRET 2
TEREBHELLIIR-TWDS, k7, BERNICLE
BB DSk B8 R AE B W R BEA s IR &
BE L IBE KD f-lactamase i{EHMB LR T 3
ZELHHSHIRENTWSY, Zh5i3, S-lactamase

FUHER DL BRICEET SRS L TRL TS
D, BN D F-lactamase EXEFRA M5 LR,
RAFERBMOBOEFBIRICL > TEEEEILN
3, 7T, MRXOEETH L D p-lactam H D f
lactamase EXBEAL TR SN TV 338, BEH
REANEF LD HED f-lactam EDOFHER
2 E—Ek, F—&ETTHELERBRRRD5%
Vo, £IZT, SEAFAFETH -z 56 ED f-lactam
% D f-lactamase FH A %, FHH CEPase BE
B%TH 2 E. cloacae H-27° 2 VL H&K L 7
Cefteram (CFTM), cephalexin (CEX), mecillinam
(MPC), cefixime (CFIX), cefdinir (CFDN), cefti
buten (CFTB), cefpodoxime (CPDX), cefozopran
(CZOP), cefpirome (CPR), cefclidine (CFCL),
cefatrizine (CFT), cefroxadine (CXD), cefaclor
(CCL), cefadroxil (CDX) # X Uf sulbactam (SBT)
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Piperacillin (PIPC), cefoperazone (CPZ) & & U
cefbuperazone (CBPZ) i3E1L{b% T %, sulbenicillin
(SBPC), cefotiam (CTM), cefmenoxime (CMX),
cefsulodin (CFS) # X 1f carumonam (CRMN) it
HHFESLT3, cephaloridine (CER), latamoxef (LMOX),
flomoxef (FMOX) & X Uf cefamandole (CMD) it
IEBHHEBIE, benzylpenicillin(PCG), imipenem (IPM)
B & U methicillin (DMPPC) 3B %3E, carbenicillin
(CBPC), cefazolin(CEZ) 8 & t* ceftizoxime (CZX)
BRI ¥, amoxicillin (AMPC) # & Uf cefmi-
nox (CMNX) ZBA¥EME, cefotaxime (CTX) B
& U cefodizime (CDZM) Z~NF A b ¥ v 23y,
cefuroxime (CXM) ¥ X Uf ceftazidime (CAZ) i
HZA&ZZ 7Y, cefmetazole (CMZ) iz=3, mezlo-
cillin (MZPC) ix/v4 V3G, ticarcillin (TIPC)
XHZE WV X )V, aztreonam (AZT) B —¥%4,
aspoxicillin (ASPC) x H & & 38, cefpiramide
(CPM) 3 {EXBZ, ceftriaxone (CTRX) ZHZE
o ¥ a2, cefpimizole (CPIZ) 13BkD ¥, cefuzonam
(CZON) ixHZAEV %Y —, cefoxitin (CFX) 35—
BIFK, cefotetan (CTT) 1ZILZABEEE, clavulanic acid
(CVA) v —#F ¥ A%, tazobactam (TAZ) ik
AREFELTEB X U ampicillin (ABPC) i3f8{tKT
EObDERMERALT, BBREKE L TIIFESIARD S
-lactamase FHHE VRV IZEV 13, FHREOFEELE
WOTEEFHEIHAEL T W E. cloacae H-27
KERAWL, B/ANRFHILBE (MIC) HEE

MEESWBE oL, RREHRAFRETHEL
Too HEEERIZ10°BLU10°CFU/ml & L7z, ¥KA
€ B B§ D % M B-lactamase iE ¥ @ HI E 13 Minami
SYDHEWH > TITo 2, T b, Brain heart
infusion broth (BHIB: i) T—&E¥L 7z E. clo-
acae H-27 27 BHIB 12 10% M L 37°CT 2 ¥
MiRe 5%, ZOHEK 2x10°CFU/ml) «&¥
Hl 1,10 8L 00100 £g/ml £ 3 & S5 EHML 7,
& 5T 3TCT 2 RS RA, FOSE (4°C, 10,000
Xg, 3043) WEOHE L, LELALEEIX0.05
M phosphate buffer (PB, pH 7.0) T2 [E##L,
HBORPBICHMEBL %, BEEKER (Ultra-
sonicator, Tomy-Seiko, 4°C) L, 4°C, 10,000Xg,
30 AR DOELIMEITo T2 BoNTERE (cell ex-
tract) @ B-lactamase {EE 2 HET B Lic & D,
Bk B-lactamase &M (units/ml) %K, &5
iZ Lowry 2" X D BEARZHIEL, HEME (units/
mg of protein) %3K® 7z, %, B-lactamase &M
DOREIZCER100 M 2 HE L ¥ 5 UV &Y TV,
FHEMEIZ 3 ET > LEBROFHITRL 1,

E. cloacae H-27 &% 1, 10 % 5 \>id 100 xg/ml
% 2BFMER 3 ¥ -Re DHE A B-lactamase EHXE B
Xk USHIRS M % Tables 1~4 iR L7z, HHISETRI
¥ D B-lactamase EM 3% 0.02 units/mg of protein
THolzd, BHFELETOEEN f-lactamase FE
BREFBEOHIMCE > T LERATHEABED S
iz, WTFh L DEE I BT B-lactamase iEM(E

Table 1. Induction of g-lactamase by penicillins in Enterobacter cloacae H-27

B-lactamase activity (U/mg of protein)®at

MIC (ug/ml)®

B-lactam
1 pg/ml 10 pg/ml 100 zg/ml 10° 10°

Benzylpenicillin 0.03+0.01 0.05+0.03 0.94+0.32 >100 >100
Methicillin 0.0210.01 0.03+0.01 0.04+0.01 >100 >100
Ampicillin 0.06£0.03 0.55+0.35 2.00£0.30 >100 >100
Amoxicillin 0.10+0.03 0.78+0.23 1.87+0.30 >100 >100
Amoxicillin+clavulanic acid (2: 1) 0.07%0.02 0.50%+0.17 1.27+0.12 >100 >100
Mezlocillin 0.03£0 0.04%+0.01 0.06+0.01 25 >100
Aspoxicillin 0.03+0.01 0.26+0.11 1.64+0.59 >100 >100
Piperacillin 0.03£0.01 0.03+0.01 0.10+0.06 12.5 >100
Piperacillin+tazobactam (4: 1) 0.02+0.01 0.03+0.02 0.12+0.07 12.5 >100
Carbenicillin 0.03+0.01 0.23+0.17 2.92+0.54 25 50
Sulbenicillin 0.03%0.01 0.14£0.06 2.72+£0.99 50 >100
Ticarcillin 0.03+0.01 0.39+0.11 3.50+0.69 25 100
Ticarcillin+clavulanic acid (15: 1) 0.03£0.01 0.48+0.14 -3.11+0.74 25 100
Mecillinam 0.10+0.02 0.37+0.18 1.25+0.42 >100 >100
Without drug 0.02+0

8g-lactamase activity is expressed as mean+SD calculated from data of three experiments.

*Inoculum size: CFU/ml.
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Table 2. Induction of A-lactamase by injectable cephems in Enterobacter cloacae H-27
B-lactamase activity (U/mg of protein)*at MIC (ug/mi)®
B-lactam .
1 ug/ml 10 pug/ml 100 ug/ml 10° 10
Cephaloridine 0.03+0.01 0.08+0.02 1.10£0.19 >100 >100
Cefazolin 0.03+0.01 0.07+0.04 1.04£0.54 >100 >100
Cefamandole 0.03+0.02 0.62+0.35 2.37+0.88 >100 >100
Cefotiam 0.03+0.01 0.34+0.22 1,11£0.56 25 >100
Cefoperazone 0.04%0.02 0.08+0.06 0.45£0.27 0.78 12.5
Cefuroxime 0.04+0.02 0.50+0.16 3.41£0.99 100 >100
Cefotaxime 0.08+0.07 1.43+1.07 2.52+1.93 1.56 25
Ceftizoxime 0.06+0.01 0.29+0.18 0.74£0.25 12.5 25
Cefmenoxime 0.1940.09 1.49+0.70 1.201£0.76 3.13 6.25
Cepiramide 0.05+0.03 0.11+0.01 0.73+0.27 25 100
Ceftazidime 0.04+0.02 0.15+0.06 1.30+0.19 3.13 25
Ceftriaxone 0.26+0.02 1.39+0.09 1.09+0.12 3.13 25
Cefpimizole 0.0410.01 0.10+0.04 0.45+0.17 >100 >100
Cefuzonam 0.07+0.03 1.77+0.30 1.39+0.45 1.56 12.5
Cefodizime 0.0710.04 0.67+0.37 1.861+0.44 50 100
Cefpirome 0.18+0.16 1.33+0.53 2.09+0.81 0.10 0.78
Cefclidin 0.0540.04 0.16+0.17 1.23+0.50 0.20 0.78
Cefozopran 0.05+0.02 0.73+0.42 5.42+1.76 0.39 0.78
Cefsulodin 0.051+0.02 0.05+0.02 0.77+0.42 50 100
Cefoxitin 0.70+0.69 2.73+1.21 4.78+1.60 12.5 50
Cefmetazole 1.40+0.98 3.64+0.44 4.62+0.56 12.5 12.5
Cefotetan 0.74+0.53 3.32+1.64 4.20+1.45 3.13 50
Cefbuperazone 0.88+0.89 3.83+2.63 3.78%1.43 3.13 50
Cefminox 1.45%0.96 3.42+0.75 2.47+0.63 12.5 50
Latamoxef 0.28+0.16 2.78+1.40 2.46+1.69 0.20 0.78
Flomoxef 0.37+0.08 2.48+0.56 2.71+0.98 12.5 50
Without drug 0.02+0
"g-lactamase activity is expressed as mean+SD calculated from data of three experiments.
®noculum size: CFU/ml.
Table 3. Induction of S-lactamase by oral cephems in Enterobacter cloacae H-27
B-lactamase activity (U/mg of protein)®at MIC (ug/mD®
p-lactam
1 ug/ml 10 pg/ml 100 ug/ml 10° 10*

Cephalexin 0.05+0.04 0.04+0.02 0.11+0.07 >100 >100
Cefatrizine 0.03+0.02 0.05+0.04 0.30£0.05 >100 >100
Cefaclor 0.05+0.02 0.06+0.03 0.28+0.24 >100 >100
Cefroxadine 0.03+0.02 0.04+0.01 0.18+0.13 >100 >100
Cefadroxil 0.03+0.01 0.04+0 0.11£0.02 >100 >100
Cefixime 0.03+0.01 0.24+0.08 0.75+0.25 50 100
Ceftibuten 0.04+0.03 0.03+0.02 0.41+0.25 6.25 100
Cefdinir 0.15+0.01 1.48+0.27 2.08+0.57 50 100
Cefpodoxime 0.04+0.02 0.21+0.04 0.66+0.04 50 >100
Cefteram 0.03+0.02 0.261+0.03 1.18+0.42 6.25 100
Without drug 0.02+0

¥g-lactamase activity is expressed as mean+SD calculated from data of three experiments.
®Inoculum size; CFU/ml.
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Table 4. Induction of g-lactamase by other 8-lactams in Enterobacter cloacae H-27

B-lactamase activity (U/mg of protein)¥at MIC (ug/ml)®
B-lactam

1 xg/ml 10 ug/ml 100 xg/ml 10¢ 10*
Imipenem 3.35+1.26 2.27£1.08 2.39+0.70 0.78 1.56
Aztreonam 0.02+0.01 0.02+0 0.02+0.01 0.78 1.56
Carumonam 0.03+0.01 0.01+0.01 0.01+0 0.39 1.56
Sulbactam 0.01x0 0.01%0.01 0.15+0.16 100 >100
Clavulanic acid 0.0210.01 0.04+0.02 0.401+0.38 100 >100
Tazobactam 0.01+0.01 0.01£0.01 0.04£0.05 >100 >100
Without drug 0.02+0

ag-lactamase activity is expressed as mean+SD
®Inoculum size: CFU/ml.
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calculated from data of three experiments.
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BRLBECEET S I LSRRI TWE I,
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The B-lactamase inducer activity of various Ag-lactam antibiotics

—Investigation in Enterobacter cloacae H-27—

Yuki Myouhara, Kazuo Fujimaki, Harumi Araki,
Jyunko Maehana, Shinzaburou Minami, Takashi Yasuda,
Yasuo Watanabe, Hirokazu Narita,
and Susumu Mitsuhashi”
Research Laboratory, Toyama Chemical Co. Ltd., 2-4-1 Shimo-okui, Toyama, Japan
UEpisome Institute

The intracellular 8-lactamase activity of Enterobacter cloacae H-27 which produces an indu-
cible B-lactamase was determined after exposure to 1, 10 and 100 ug of 56 B-lactam agents
per ml for 2h. Methicillin, mezlocillin, piperacillin, piperacillin/tazobactam, cephalexin, cefro-
xadin, cefadroxil, aztreonam, carumonam, sulbactam, and tazobactam induced hardly any
intracellular B-lactamase production at the concentrations tested. Most of the other g-
lactams increased the B-lactamase activity in a dose-dependent manner. Ceftriaxone, cefoxi-
tin, cefmetazole, cefotetan, cefbuperazone, cefminox, latamoxef, flomoxef and imipenem
showed high inducer activity for B-lactamase production even at low drug concentrations.
Distinct differences in B-lactamase inducer activity were observed.



