ERIK% M Pseud B -l
WA ORHL & KL TRz T

HRICOWT

AR« MMIISERR - I G- TREE T
HOBK P LT S 180 9 1
FEF— - WL - & T - LS H - Wi s
Ak AR~

(WFn 61 SR 7 J1 12 ()

BEIR M ORXIRIE (P aeruginosa, P.cepacia, P.maltophilia s LU° P.putida) %%hEh
20~29 ¥k, [ERBEO Cefoxitin (CFX) THMMFT 5= Lizk b f-lactamase %#EHL, Thb
@ p-l DR LT 7 = Ll C (CPZ) izt MR DL L
WRE Lo

P.aeruginosa DIFWME S-lactamase FAEHETIE, HMick > THRELZELLERL, &
hicE bl T CPZ ok HBEMME(L Lo Lo UMRBEA T2 f-lactamase EAED L7
REET, ¥ CPZ © MIC &L Lih -1z, P.cepacia TRRBIDT N TIR—RHEKT,
MOBED p-lactamase EED ERNRB O, P.maltophilia DIMREMRELIKL. Wk
12X oT f-lactamase WBEEMI AL RicD, Lo LERKD CPZ ioitd 5 BT EHRE
W LB HAL LieAr» 7o Poputida (3 CFX ik D @< BBEETehr 1o, RMEIE
Mo CFX 12X % f-lactamase HBhEds X 0° CPZ ioif 2 MER OZ(LIZEM» X EEM TX
LRI Do

FRABORGEHKD 5 b, P.aeruginosa 1¥kis XU P.cepacia © 2413, CFX ok 258
# CPZ % &L—HORFIT BRHER, BROBRITE > TLAX CETRFRELR/IERD

#ohic.

BREC I3 HEE CRUBERRER, ${0BE
VhOBRIBHRREL LT, T oRBRLERECS
PEEERRBL I > TV 5o HiZZOWMIRMGO 77
LBREREL L LI, -5 7 2 RO ET RN
B-lactamase 4L, =6z BHIZ X o T2 ML
HEC f-lactamase ¥ BAET B T LA MBRTL
BH000,

ek, PB-lactamase o FHHiz o\ TIX, FELT
Enterobacter cloacae ¥ 1:ix Pseudomonas aerugi-
nosa L OKED YHO W= oL TO M b
#, Pseudomonas R M0 ¥WIZH 62 TR

bhbh R L ) 0 SRS LBOE - P
aeruginosa, P.cepacia, P.maltophilia 3 X0 P.
putida 7p ¥ > EEREO FHE S ML R E R 20~29 5
ERCTRREfTRL, RETTLBOARBRYRE
EETS

I RBHHGLUSE
1 REEk

EH0 FEKERICE T SBShic P.aeruginosa
29 #, P.cepacia 23 ¥, P.maltophilia 20 #, P.puti-
da 20 FREfivtc, ¥ RRERFO N P. aerugino-
sa NCTC 10490 35 X0 No.2 ¥kiaffe LT,

2. {ER¥ER

Cefsulodin (CFS, RA#KMHTHE
Cefoperazone (CPZ, FI{LA#TH)
Ceftazidime (CAZ, #iAAKF)
Cefoxitin (CFX, #—H3)
Cephaloridine (CER, fb/& %)
Azthreonam (AZT, HA=7 4 74)

3. MIC @i

B AL BRI S BT §E - 72 Mueller Hinton
broth (Difco) D—PIE D 100 5 HRH & RBEHH
LU, REFEARECL D, 37°C, 20 BRI RHKIC
MIC Z¥5E Lo

4. p-lactamase FEtEOPEBE

etk MW U LRSS BTREAEL Y
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Table 1 Induction of 3-lactamase of P. aeruginosa and P. cepacia by cefoxitin

(a) P.acrginosa (b) P.cepacia
s Enzyme (U/mg) Factor st Enzyme (U/mg Factor

train rain

before (A) | after (B) B/A before (A) | after (B) B/A

No.6 1.73 143 82.0 No.3l 433 68.0 15.7
NCTC 2.00 428 214 No.33 5.00 10 2.0
No.8 3.25 459 141 No.42 8.00 n4 143
Noll 3.38 19 145 No.53 10.7 208 19.4
No.1 3.43 76 110 No.d0 24.5 61.0 2.49
No21 3.60 123 3.2 No.3s 2.6 517 19.4
No.2 7.00 636 91.0 No.103 3.8 492 13.4
%2 7.13 861 121 No.54 424 720 17.0
No1s 195 656 1.3 No.50 62.1 752 121
No7 551 1,531 2.78 No.108 76.5 1,253 16.4
No29 688 1,795 2.61 Mean B2
No.16 707 3,340 412
No30 2,953 3,595 1.22

Mean 73.1

WH Lo COMEMRI L Lo CER #XRELT,
KFGHBE R 260 nm (351 BIRABBRIOEILIC X » T
Kbtz MBRED p-lactamase FEHIL Lowry Bk »
TRDIWARES D, 19 CER % 1uM HRL
TBER 1ML Lico

5. p-lactamase DOFHH

#RPEHD Mueller Hinton broth 12 X 5—F0E %
Wk, CFX % 20 pg/ml w&HT 5 Hikkic i
10% (vjv) AL, 37°C T2 RMIRE Lico

I R B & R
1. Pseudomonas & 4 HM® f-lactamase FMIED

Pseudomonas R 4 MO ERREHRO 5> Hb—EO W
B (FAICEY, CFX 12X 5 f-lactamase OERE
EHB LI,

%9 P.aeruginosa (13 #) O%A, Table 1-(a)
© k3 b EMELE NCTC-10490 7k p-lactamase %
e EL BEER (1.73~7.13U/mg) THL  SMEL
CFX itk hAH¥ELR L, EEMRXEILENO
# 34 505 214 BITET B, —F, FBERATT
B-lactamase EERD 1o 5 KO WROMKELK T
i 2HRSRERO ERA ORI 5 18 3KT
REER TR DI ELEHRBOMMMAED bh, T

e b P.aeruginosa Ti2, CFX ARIZX HAL-ME
Table 2 Induction of A-lactamase of P. maltophilia and P. putida by cefoxitin

(a) P.maltophilia (b) P. putida

Steain Enzyme (U/mg) Factor Strain Enzyme (U/mg) Factor

before (A) | after (B) B/A before (A) | after (B) B/A

No.79 3.19 34 108 No.72 5.55 10.6 1.91
No.101 105 50.5 4.81 No.65 5.75 6.00 1.04
No.92 15.8 470 29.7 No.63 6.10 3.50 0.57
No.76 17.1 1,621 94.8 No.61 6.86 9.00 131
No.8t 20.3 1,750 8.2 No.67 7.85 317 0.40
No.75 2.0 37.0 1.61 No.74 8.00 8.00 1.00
No.99 2.5 100 4.2 No.71 12.2 313 2.57
No.77 2.5 250 9.09 No.s7 18.0 42.0 2.33
No.93 2.7 75.0 2.53 No.73 52.8 448 0.85
No.97 36.8 143 3.89 No.102 1,538 2,519 1.64
No.106 1,759 4,205 2.4 No.105 1,577 2,491 1.58
No.85 3,868 5,087 1.32 Mean %

Mean 29.1
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BERTTEREERE, FhUWEE LR E L
ERTRREL RIS TE 5,

P.cepacia (10 #) TIX, 1¥%¥BRE CFX WMo
B-lactamase EE4: I L i2MBASRIC, MR X HROKE L
3 12~22 LB —EOMRICLEED, Poaeru-
ginosa DA & 12 Rigo 2o ¥RYX R LA (Table 1-
(b))o

P.maltophilia TIZMM L1z 12 BEKM T S-lactama-

3
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kRS €13

se OWMIBICIIN ) DIGEND b,
2y B6~108 fir o> WILREMEE, 1 Hkix OIS
(20.7 f8), £ fio> 8 Pz WMic X 5 B D Min
RERMERTS >0 = ORMTIE, JFERIC b~
lactamase M4 &7\ WEkCH, CFX MBItk by
P.aoruginosa iz ¥~ iz ERISEN % & h fedo e
(Table 2-(a)),

% P.putida T2, LR p-lactamase DEIH KT

Fig.1-1 Relationship between f-lactomase activity and cefopera-
zone susceptibility of P.aeruginosa and P.cepacia before
and after induction by cefoxitin

@ Pacrmeineal13 strain)

oeses befure

10

#lactamase activity(U/mg)

™) Pecpacia(10 strain)

ou

078 303 125 50
CPZ(MIC : je/m1)

00900

Fig.1-2 Relationship between f-

5 AT
CPZ(MIC : g /m1)

lactamase activity and cefopera-

zone susceptibility of P.maltophilia and P. putida before
and after induction by cefoxitin

() P.maltophilia(12 strain)

=3
T

03 ,
T o1 /
E /o8
g

Z 0

3 e
]

g 10

(@) Pputida(11 strain)

75 ]
: ug/ml)

5.5 100
CPZ(MIC

w0

6.5 %
CPZ(MIC : ug/ml)

0040
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Wb i 2 (Table 2-(b))o
2. AMMO p-lactamase M e CPZ Mt & M
-
MROKBI A\ F= Pseudomonas 4 M, #MK%D
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TeRALIREED i - 1o (Fig.1-(d))o
3. Pseudomonas B> CFX 12X 5H B L &MHAR

RMA B-9 7 2 LFOBRIE
Pssudomonas Mo % MM Eh¥h 20~29 K% CFX

E Zds\ B Bl L 4
= &%, CPZ 0 MIC MMAM~1o

P.aeruginosa O¥# (Fig.1-(a)), CFX icX vl
VISR LR LM Tiz CPZ © MIC L W%
W 2%LLE MIC sk feRlAR RS Hhtse L
A LI S kO p-lactamase kilik T BRI T,
CPZ 0 MIC i3 200 pg/ml ¥ 223 h Il L L k&L, B
HAM L H MIC DX h LD LSS LRl >
#20 P.cepacia Tix, CFX 0¥ f-lactamase iEH:
IR LT CPZ 1ot 5 MIC REED EANEDS
it (Fig.1-(b))o P.maltophilia (3o L3 b, B
HRic X - T WMk p-lactamase EAMEIL—TE Lic L
2, WFho B&4 CPZ 0 MIC BR{LL ot
(Fig.1-(¢))o ¥ # P.putida Ti3 CFX ABMOWHE T
& p-lactamase FEHk, CPZ okt 5 MIC ik ¥

(333 SHMO -3 7 2 LD WRIEY
ML

Table 3 KB bhie L3 h, P.putida 36 X P.mal-
tophilia D% 20 ¥hiciz CFX 12X % p-lactamase
HRAAK, MIC pi4 L EC LR L&z Bb5
Rishotze LinL P.aeruginosa © 29 5D 5 by
30% DMKz CPZ, CAZ 3 X 1* PIPC ® MIC pivs{*
hi4fblbic AL, Tbb CFX itk 5 48
% ChOORMOMMIFA LT L1, ¥ AN
Bt AZT i2ouTid#y 17%. CFS T 10% Ol¥
TBH LRt ¥ 1 P.cepacia 23 #Tix PIPC 8 XT¢
AZT i 90% LA Lo @itk 4 {5 ED MIC O ER YR
L. CPZ iz LTix#y 74%, ¥1:CAZ 52U CFS i
(FENER 30% %LU 13% A 4{ELLED MIC i
feotio

Table 3 Changes in susceptibility of Pseudomonas group to
antipseudomonal antibiotics after induction by cefoxitin
(% of strains withZfourfold increase in MIC)

Species (strain) CFS cPz CAZ PIPC AZT
P. aenginosa
10.0 g X k g
(29 2.6 us 310 17.2
P. cepacia "
) 13.0 73.9 208 9.3 %.7
P. putida
s 0 0 0 0 0
P. maltophilia
oy 0 0 0 0 0
Table 4 C MICso of group for antibiotics
before and after induction by cefoxitin
MICso
P aenginosa P. cepacia P. putida P. maltophilia
Drug (29)"" (23) (20) (25)
A" B A B A B A B
CFs | 3.13 625 |>400 [>a00 | 100 100 100 100
cpz | 625 |2 50 200 25 25 25 25
CAZ | 3.13 3.13|  6.25) 313 | 313 50 50
PIPC | 6.25 125 | 125 200 200
AZT | 6.25 6.25 25 25 200 200

() : Number of strain.
*2 A Before induction.
*3 B After induction.
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Fig.2 Drug susceptibility of stably resistant strains obtained

by cefoxitin-induction

Mic | Paeraginoss No 8 Pavpacia Nosd Pactacia No103
wmb [ AJw e AT wlcla]s]c
w | o

200 CAZ: o—o

w b e

%

2

12.5

6.25| ﬁ

3.3

1.56

0.7}

A Before induction. B T After nduction, C © After 5transfer in fresh medium

Table 4 RIABOWHIZIIT 5 MICy w3k, Bl
WD MIC OF(LEBE Lico = ORERTYL P.aerugi-
nosa 3 XU° P.cepacia y=>\~T, Table3 k[
FIEREE Lo

4. REREBEEROH M

KRO Juc BRL = HI L b, P aeruginosa 29
#, P.cepacia 23 Hkieth Fh CFX icX b HBum
L thoOBkLER L& oV T5 RBER L
(Fig.2),

P.aeruginosa No.8 # T CPZ o MIC »'# %)
3.13 pg/ml, FHMtk 25 pg/ml i £ L, & OEBE B
ERROME Ui\ 1T 5 RT3 & CPZ 0 MIC
12 12.5 pg/ml R HEFF L7, fOXF O MIC 2Rz
LH b DKM LI

P.cepacia No.54 35 X UF No.103 #ix & & & CFS
CIREERHE T, AR X ) Z 0RO MIC i
Bitiiev, ¥ cfitke b CAZ ICBREETH B2, B
HOMHICZ OFEMO MIC & A LB icL, L
L. No.54 $kTiz CPZ, AZT % XUf PIPC o MIC
X CFX it X 5Mick b, 45 16 &R XV BHICE
hERERL, EALEERVIICL B S RERED
& MIC v~ ET Ligtre %72 No. 103 (kOBAE S
Thib3FAO MIC fHIZESIc L h LR L. RER#

Rick > Th FEko MIC o 8f§LL £ flis #FS h
1o

HED 3Rz CFX MM X b, HEDHRKRE
& p-5 7 x ARNCKEMICHIESL LI lEkTH B & ¥
Lo

. * »®

Enterobacter, Citrobacter, Serratia, 1+ ¥ — itk
Proteus sp., P.aeruginosa J¢& cephalosporinase type
O p-lactamase ¥EET HHE, HHWD -7 72
ARDFET IR THREEN EROIHRAT D
LRI CALRTLBMDN09, L L, —BIzZ O
ORI, IPHOHEOEKEA VT bI, ¥
ORERD D HEED p-lactamase FMEY KHT 28
BnHhbhb, bhbhit Pseudomonas BOEE I 4
YD, ThEhESHOERYRIFARUAEE
@ CFX i2x % f-lactamase OFHEREE Lico

AH O RBCT % P.aeruginosa, P.cepacia, P.mal-
tophilia 3s XU° P.putida © CFX {2 X % p-lactamase
OEBETALHIC—E L TR UBLVERYS Y,
A—Eficis T B T HEN L ERS BHOR
teo CORREXIBOBEKICOVTORKICES T,
Pseudomonas RAAD S-lactamase DHBELEERTE
LT ERBLMITI ot REEEMOBER L LT,
P.putida T3 p-lactamase 0 4R HRAIH JERE
By cB8fRic, CFX icX % p-lactamase OFHx
<, P.aeruginosa %> P.maltophilia k3% 98TH
120 ¥ 1z P.cepacia > f-lactamase Fiz—FEDHH
%%}, p-lactamase FHD ERRFFETH > 0

FRRE —BICERRRMERIC KT s EXED
Bu MHEBRRED BRABE LTHRET 20 %
<, HRREAARAORY LA/KEL TRk
T B-7 7 2 AR L BB TIebh B L Bo
Ok HERICE VT AROBRN DO L
w0, RPED f-lactamase OFHRET 2 HAREK
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B-LACTAMASE INDUCTION IN CLINICAL ISOLATES OF
PSEUDOMONAS GROUP

Intersu Kosavasui, Fumiaki Ikepa, Minoru Nisuipa
and Sacuiko Goto
Department of Microbiology, School of Medicine Toho University

Koicut Tezuka, Akemt Kusano, Sersuko Mori, Yumie Sato
and Kaoru TAKAHAsHI

Bios Clinical Research Laboratories

Twenty to twenty-nine isolates each of P.aeruginosa, P. cepacia, P.maltophilia and P. putida
were treated with a concentration of 20 pg/ml of cefoxitin at 37°C for 2 hours to induce f-lactamase
production. The f-lactamase activity of these strains and their susceptibility to cefoperazone, an
antipseudomonal cephem, are summarized as follows :

The g-lactamase inducibility of cefoxitin in the Pseudomonas group and their susceptibility to
cefoperazone differed widely among the 4 species tested.

Enzyme activity increased sharply in the non-constitutive f-lactamase producers among the P.aeru-
ginosa strains and considerably enhanced their resistance to cefoperazone. However, the enzyme acti-
vity of the constitutive B-lactamase producers increased only slightly and their susceptibility to
cefoperazone did not change. The f-lactamase act of all the P.cepacia strains tested increased
slightly and consistently. Among the non-constitutive B-lactamase producers of P.maltophilia,
enzyme activity varied greatly but their susceptibility to cefoperazone did not differ. Cefoxitin did
not induce f-lactamase production in P. putida.

A few of the P.aeruginosa and P.cepacia strains became resistant to cefoperazone and the resistance
persisted through five generations.




