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FHRBOHEMR I T 5 M EMIRN D B-lactamase
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Piperacillin (PIPC), cefsulodin (CFS), cefoperazone (CPZ), ceftazidime (CAZ) # v
azthreonam (2, FPUROMARIRML S-lactam FTH A, ThoOMEKEAL L b, MANM
PMIMLODOHB DT, MERMMD S-lactamase B4 L, REDOBBICOV-THRH L1,

1. 144 BROBSK D RERIMB D 5 %, CAZ 128 # (5.6%), CFS 1= 23 # (16%), azthreonam
1= 33 Bk (22.9%), PIPC 1= 38 # (26.4%) 3 XU* CPZ iz 51#k (85.4%) #%, 12.5pug/ml

EOMmERR LI

2. CFS iz 12.5 pg/ml LA Efitte o 37 Bk O K MRMN Tix, CAZ 12 17 & (45.9%),
azthreonam 1= 24 #k (64.9%), PIPC i 27 ¥ (73%) 3 XU CPZ Iz 35 # (94.5%) 2t 12.5
pg/ml LI ERET, 14 8 (37.8%) RTXTOREHRIMETH > 1,

3. HufafkiE cephalosporinase (CEPase) (X, S-lactamase ¥ ¥ L7= 20 ¥k 18 i@ s
#, lu/mg prot. [AEOMRYELTIEEKOKBIZ, TRXTOHEHRIZMETH 1,

4. Plasmid f% penicillinase (PCase) i%, 20 % 4 fhicB»H S h, TEM-1 (2#), PSEA4 3
XU OXA-2 L#xbh, CFS, PIPC 3 XU CPZ it CHh -1

5. TEM-1 ##E4T5 1#kL, OXA-2 ¥ E4ETHHKL, WiEHOREHEYE CEPase &4

LTHh, TRTOHREHREBIETH 70

B OBER AR 3617 5 B MBPIEDO BILDO— 21 X
HEOEBRDF bhbo AMEHMICIXAEE LR WM
BAMc LEREX (murein RIGHX) YIEWT 5 B-
lactam #jiz, EMBRBEY b, BEHLCEATH
B, 1960 FRWELGWAZHh, PR B-lactam
AR EORREIC X 2BEAMRRS X EMARGH
1960 FRREELLBER IR D LS50k o1,

Piperacillin (PIPC), cefsulodin (CFS), cefopera-
zone (CPZ), ceftazidime (CAZ) % X v¢ azthreoname
%, 1975 F£LECHREIh, RBEOELTS B-lac-
tamase K LBEMRET, COHOHREBEIEIL
B-lactam #|T, CAZ is X0* azthreonam %[} & Birc
BERNCEREhTWS, LoL, ChooBKEAE
ELRMEEAHNML 2055 DT, Pf-lactamase 4
DEMOREE Mo

I. #HEF X

L paAEEk

BREXFEFZTH RAK P RERREE IE1 D
A5 INIRIREOBKS Rk (FBRI56 %3 A~10 A
ARSI 116 £ 144 Bk, PR : KK 62 Bk, IR 36

B HiRk 23 &% B 11 & GEE 11 & Bisk
BRI, MIRM, BEH EWH IORE1E FH1IH
% piperacillin (PIPC), cefsulodin (CFS), cefopera-
zone (CPZ), ceftazidime (CAZ) 3s X TF azthreonam I
N5 RMRIHOHBICHA L, c05H CFS ©
12.5 pug/ml Ll ERED 20 & 23 B BRL, ROMIH
RAMREE BROOH/5Sh1RET « A7ET
BRIEFA: 9 mm LT (GHIAlH & 12 60 pg/ml [l L)
ORME ORIKS MG (BRI 57 f£4 A~ 9 AR
hi- 11 £ 14 ¥, AR :BE 4 %) Y abeid
31 £ 37 # (MR : %k 19 &%, § 0% HR, B
#XUMIEE 2%, BRMs XUCBKOE 1% C 0
BOTRMMER % b p-lactam KT 5 KMEZ
Hr T s ELbie, WFhaofiEpRcHL 10
pg/ml Ll ERED 25 Hico\ T, HEEEEYAEL
B-lactamase FE#EXRE LIz, =05 b f-actamase O
HEE#E S 0.135 u/mg prot. Ll E® 20 #icowTit, &
BEERLAVT, STARSABEC LD f-lactamase
DEEL T -1

2. ¥H

PIPC (EIl{t2T3), CFS (REXS), CPZ (KU
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{2I®), CAZ (FAARN) ¥ LU arthreonam (B
£2747) ¥BBERRKC, ampicillin (ABPC, X#
§%) % X0 cefazolin (CEZ, BERIRR) ¥ f-lactama-
e EHNEOXRICHE A L ko MEENED 12 O
Folin-Ciocalteu phenol reagent iXRIEMMI D b D
v, SRARIHBOR + VT —7 Y R34 LIXT 7 2
254 (PP ATV T 7247 $A0Y) ¥ELE
h{!ﬁl Lt

3. BOREMELRE (MIC) o3I

MIC i3, ZHEHRICo X 0.39~100 pg/ml o 2 5
EERRERTIL L, BRLEREFLTE ® 2 %®X
FHEEREVC N E L oo MMM, NEMMILE 4
Mueller-Hinton broth (Difco), Mueller-Hinton agar
(Difco) & L, # 10%cells/ml D1 H&F&k* :7n 7
5va—TEML, 37°C T—AIEMEHTE Lico

4, p-lactamase {HEHEDONTE & EY

12MIC ROFEHRY @ F T 5~y a v+ -t
(%) cEREELTHLAL XEDO— D% 5ml D
L-broth® fC 37°C —BURMISRL, £ D 4ml % 200
ml © L-broth (8 L CiRiE M2 6T, X BUNMM
gm0y #d, FHEWERLBROIC X D HEEXEY
FELEY, ChboMBEXW YA, SmM o ABPC
¥1:12 CEZ #£E & LIBromMKoMEEY <7 m 3
~ FEYCRIE L, ABPC & CEZ DA b= — i
REE2H XV 1,699 12X 5T Vpax (¢ moles/min/
mi=units/ml) ¥ JH L1z, LOWRY Y CRE Shi-Xk
BE4D I BESX R I HiE#E Vinex (2 moles/min/mg
prot. =u/mg prot.) *ThEh WD penicillinase
(PCase) Hi%EH 35 X Uf cephalosporinase(CEPase) Hi%
&L, PCase ¥7-ix CEPase o Hii%{k »: 0.135
u/mg prot. Ll F DB R IZ O\ T, Rt thit d CEPase
B plasmid 40> PCase A%, ABPC % X1 CEZ ¥ XK
ELEROEME R L, MaTTHEW H OB I U158
RESHKEES CHRORI pl L HHTE L, STAR
S5, MEEROER Y 32units/ml LT &5 X
5#RL, 7r4~54 + D pH % 3~10, KEHiEOB
B%0.04M(DL) 7 %45+ M, fafi% 1 M NaOH
ELT, TEM-2 & PCase(pl=>5.6) »EMREREL LT
KB LY, pI=8.0 U EOSBARTL I b 02, &
K7;0v=54 10 pH % 8~10.5 L L, BEY
0.25 M HEPES 12 %% L= 3k By 38 0 L7z, Plasmid {4
PCase DM, MarmrEw DOYBVIC fEoto k¥
PIPC, CFS, CPZ, CAZ % X 1¥ azthreonam 3T iciif
ETHo 1Bk (No.37) 210 hic HBERBICOL
W, ChoofigmED 5mM 2 ZzhEhERLL
T woma— Pl X ) AL REEERE Lico

5. AEhlHEMROME

B-lactamase FF{EYRITE LA 21 £ 25 MRORIMMH
AWShDETRMA SR S-lactam Fk jHIE M
E LI, BRICRINEY R Sh TV efiTiz, MEOR
WA A 3hte S-lactam Flhxifs Lic,

II. ® n
1, PIPC, CFS, CPZ, CAZ is X U¥ azthreonam T
5 EAIME

a) BEERS MR 144 BRicOVT, HURAMDE(E: 8-
lactam Fjizx3% MIC ORRETFELHERTI L, £
fhe LT CAZ izl b Mtttk " L, kT CFS,
azthreonam, PIPC, CPZ D¢, CAZ & CPZ s X U¥
PIPC M), azthreonam & CPZ MIic U HOBEEXE
AEDHAN: (P<0.05), MIC 12,5 pug/ml Ll E%fiE
&T5L, CAZ tLTix88 (5.6%), CFS i 23
#% (16%), azthreonam = 33% (22.9%), PIPC =
38 ¥ (26.4%) 3 XU CPZ 1z 51 ¥k (35.4%) »\mttE
TH -7 (Fig.1),

b) CFS i 12,5 pg/ml LA ERED BEK S MEARIR B
37 HkTh, CAZ B L ETMHET, K\ T azthreonam,
PIPC, CPZ oM T, CAZ i XU* azthreonam & CPZ
¥ LU CFS MicBIHEAITD FERELBDHOhIC (P
<0.05), = @WEkPE Tix, CAZ iwsf L Tk 17 #
(45.9%), azthreonam iz 24 # (64.9%), PIPC
27 # (73%) 4 XU CPZ iz 35 & (94.5%) »'HET
»YH, Wi 14 # (37.8%) RTXToHEHHICHE
ThHo1te (Fig.2),

c) CFS RHERIRE 37 BROMBZHMEBAYAS L,
PIPC, CPZ 3 X U* CFS izit~X, CAZ ¥ X U¥ azthreo-

Fig.1 Cumulative percentage of 144 clinical
isolates of P. aeruginosa

(Inoculum size : 1 spot of 10° cells/ml suspension)
[ o pryeyad

o—e Cefsulodin

!i ¢ o=--= Azthreonam
! o——o Ceftazidime
'y w»—-=—-a Piperacillin
o-----0 Cefoperazone

Cumulative % of strains inhibited(%)
2

MIC(ug/ml)
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Fig.2 Cumulative percentage of 37 strains of
P. aeruginosa resistant to cefsulodin

00p(Inoculum size : 1spot of 10* cells/ml |uloenllon)
| — Cefsulodin
o==-=0 Azthreonam
oo Ceftazidime
w=- -8 Piperacillin
e----e Cefoperazone

Cumulative % of strains inhibited(%)
2

(-]

MIC(ug/ml)

nam (CHRSREE DMK B - 228, CAZ %5 X TF asthre.
onam I 100 ug/ml LI EMEDOMED >, PIPC g
oMK BEBLShi: (Fig.3, 4, 5, 6), CPZ ey
<, PIPC o & hBRIEDOMBNS, %1, f9%ko
W%, azthreonam I}~ CAZ IL X ) BRIETH o1
(Fig. 7)o

2, p-lactamase & L AEWRICHT 5 BEORE

CFS MANMKONER» LB O h - ENXK 0
ABPC % XX & L7=¢D PCase iEiti2 0~-58, 5 units/
ml, ¥ 7, CEZ %#XR& L f=0¢ © CEPase Eiti
0, 008~684, 5 units/ml T, IiEHK i2 PCase jixgy
0~5.9 u/mg prot., CEPase JLI&HS: 0,00667~48.6u/
mg prot, THh-7r,

SAARK KR T p-lactamase DEWRY fF fr-1-
20405 ERWAELEL pl @b, BEGe

Fig. 8 Sensitivity correlogram

(37 strains of P.acruginosa resistant to cefsulodin)

I 1| ize . i
MIC (ug/ml) (lmc‘:fml(;‘l?ells/ml suspension)

2200 2 1
100
50 41
E 25 2 13
Bus / 2 1
£6.25 1774 1
3.13 13
1.56 1 1 1
0.78] 1 2 1 1 1
£0.39 1
B8R R28/ 2 ]38 8 §
ﬁ S ~ 0 © - N

Piperacillin  MIC(ug/ml)

(Inoculum size :
MIC(ug/ml) l::coto( loygells/ml suspension)

2200 2 1
100 1
50 1 2
5 % 1 s/z 1 4
12.5 11 2
.gszs 1/
<313 1/ 2 1
1.56 2 1 1
0.78 1
50.39 11 1
™ w
SEERFARE]

Piperacillin MIC(g/ml)

Fig.4 Sensitivity correlogram

(37 strains of
MIC(ug/ml) 'l(lspot of 10‘ eells/ml suspension)
<200 11 1
100
50 1 1 3
g 25 / 1 2 3
% 12.5 p 2 1
g 6.25 1 2 3 _;
3.13 1 3 ]
1.5 1 1
0.78] 1 11 1 2
=0.39 1

0.78
1.56
3.13

EEREEY:
Cefoperazone MIC(,uz/ml)

=0.39

P.aeruginosa resistant to cdtulodm)

(Inoculum
MIC(.g/ml) 1 spot of 10‘ cells/m! suspension)

=200 1 2
100 1
50 2
25 ‘/; 2 4
12.5 1 21
26.25 1
3.13 2 1
1.56 1 1 11
0.78 1
=0.39 % 2
BEEEREFEER: §
O O - M 0 -
v Cefoperazone MlC(Il&/ml)
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Fig. 5 Sensitivity correlogram

(37 strains of P. aeruginosa resistant to cefsulodin)

(Inoculum size :

(ll'noculum size

MIC(sg ' ml) 1 spot of 10° cells‘m! suspension)  MIC(x t of 10 cells ‘ml suspension)
1 2 =2
1 2 p 5
1 1
/ g
1 1 1 12.
3 2 1 g 6.25
2 1 1 3.1
11 1 1.56]
1 3 1 1 0.78
1 =0.39
EIEG T8 N ]R8 ~ - iy
TERZES g 8 S S <o os o g8
v Cefsulodin  MIC(sg ml) Cefsulodin ~ MIC(ug/ml)
Fig.6 Seasitivity correlogram
(37 strains of P. acruginosa resistant to cefsulodin)
{Inoculum size : (Inoculum size :
MIC(ug/ml) 1 spot of 10° cells ml suspension) MIC( g ml) 1 spot of 10 cells ml suspension)
2200 2 2 1 ) =200 1
100 1 1 1 3 100) 1
30 l/ S0 2
X /
25 3/1 2 1 g 2 4
Z123 4 12 8125 21
§ 6.23 111 2| Eeas .
& 3.3 11 3 3.13
1.56) 1 156
0.78] 1 0.78
<0.39 =0.39 1
BERSQ W R E & Z e%.‘i?ﬁﬁ"?lﬂi‘.gg
o & ~ o v N - N" 2 2 ~ & & X - A
W ]
Cefsulodin ~ MIC{ug ml) Cefsulodin MIC 7z 'ml)
Fig. 7 Sensitivity correlogram
(37 strains of P. aeruginosa resistant to cefsulodin)
(Inoculum size : (Inoculum size 2 )
MIC(ug/ml) 1 spot of 10° cells’'ml suspension) MIC(ug/ml) 1 spot of 10° cells/ml suspension)
=200} 1 4 2200 1
1 1 1 1 1 2 100
50, 2 2 2 3/ 1 50 2 2 /1'
o 25 1 5 25 5 1
s L9 /
§ £ 12.5 1 ! 1
E 12.5 1 3 5 12
~N
Lo 1 S625 1 41
%
d 31 S 3.13 11
1. 1.56 3
o / 0.78 2 31
<0.39 0.39) 1
a8 wR I8 § BEBS Q28RBS §
a’ S = m o X N g S - me o A
Piperacillin  MIC(ug/ml) Azthreonam MIC (ug/ml)
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Fig. 8 Isoelectric focusing of the cell-free extracts of P.aeruginosa producing plasmid

mediated f-lactamases

508

5.4 x. N
A

@ ® o]

CEPase (pI=8.6)+TEM—1 (No. 36)
CEPase (pl=8.4+8.0)+0XA—2 (No.37)
TEM—1 (No.35), ® PSE—4 (No.34)

rlg.6
8.4
8.0
7. 7%
7.45°
5.4
® O]
©)
®
®
® TEM-2 (Reference)

CEPase # @A LT\ -k #EL b HEX 18 KT,
%o pl fEi3, 8.4 29k (No.21~29), 8.6 A4k
(No.18~20, 36), 8, 4+8.0 #:3#: (No.30, 31, 37)
BIVT.7 92k (No.32, 33) Thot, ¥, EB
P8t - pl A5 plasmid 4 PCase @4 LT\ 7
EEZXLNBEKIZ 48T, £ pl ik, 5.4 » 28
(No.35, 36), 5.3 2318 (No.34) $X7% 7.45+47.7
A 1Ek (No.37:pI=7.7 oYutatkit CEPase LiZ iz
7.45 o isozyme ¥ 5 LI X > TEYTER,) TH
4« TEM-1, PSE-4 f17¢ OXA-2 t# % b h 7o,
TEM-1(No, 36) ¥7-it OXA-2(No.37) *EH£ LT
Tt EL b DEHL, it CEPase { MificEd:
LT kELbhi: (Fig.8),

CFS fiftt 430888 37 % © B-lactamase H 1% L,
CFS, PIPC, CPZ, azthreonam 3s X 1* CAZ i35
MIC % Table 1 {55 Ui, Yefathit CEPase DA
I hi-EkCl, £EAEHE TS MIC & CEP
ase @ pl AL ORI LA BRI feh oo,
NTOVEHBEC METH -7 11 BF9# it 1u/mg
prot. LA ko CEPase #ZE4 L, #ic 1u/mg prot. LJ
Lo CEPase ¥ EAT5 11 D 5 b 9 kit TXTOH
EYRCHETH » 70 B, 13 #hh 4 #Ri, CEPase
it &, —BoRKREN: B-lactam Flicxw 32 KT
% & DR HEBEL D e - 1o,

Plasmid #: PCase DZ M I 7Bk (No.34
35) 13, CFS, PIPC % XU CPZ wiifitteTh 22t

Fig. 9 Interrelationship between penicillinase
activity and sensitivity to piperacillin of
25 P.aeruginosa strains

MIC{zg/ml)
2200 ..

MIC of piperacillin

l~$ LJ
0.78

=0.39 1 —L

L 1
0.01 0.1 1 10
Penicillinase activity 'u/mg prot.)

A
0.001

azthreonam ¥ } 0% CAZ (Z13RBRFHTH T PIPC iz
%35 MIC k PCase MiEbicitftb¥y B2 E
whht: (Fig.9) #, HERRR® b h kol G
=0.2869 : P<0,05),

Yt fkit CEPase & plasmid & PCase OFESRHE

Xhi-Eis (No.36, 37) i3, +~COARBEE F

lactam FIC R TH » 1o Teds, No.37 OEKILR

b t-MEEEHC, CFS, asthreonam % 7:ik CAZ vk
HE LB, ChHoHAeRER, 2L mkaRin
thotcs
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Table 1 Activities of S-lactamases and susceptibilities to each antibiotic of 37

P. aeruginosa strains resistant to CFS

) Tyse af act mmt') MIC(ug/ml) 1 spot of 10%ells/ml
0. Hydrolysis rate of
e ki cFs | ppc | cpz | A CAZ
ABPC CEZ reonam
1 12.5 3.13 50 1.56 0.78
) 12.5 12.5 25 25 3.13
3 12.5 12.5 25 25 3.13
4 12.5 12.5 25 25 6.25
5 12.5 12.5 25 25 6.25
6 12.5 25 12.5 1.56 6.25
7 12.5 25 12.5 3.13 1.56
8 12.5 25 50 12.5 12.5
9 25 0.78 | =0.39 =0.39 0.78
10 25 3.13 50 3.13 1.56
1 25 25 12.5 3.13 0.78
12 50 6.25 12.5 6.25 3.13
13 ND 0.00667 100 6.25 50 25 6.25
u 0.0050 | 0.0150 50 50 2200 0.78 12.5
15 0.063 | 0.0317 | =200 3.13 6.25 1.56 0.78
16 ND 0.0450 | =200 12.5 50 50 6.25
17 0.013 | 0.0800 | =200 6.25 2 2200 2200
18 al 0.0017 | 0.367 100 12.5 50 25 6.25
19 al 0.033 | 3.37 12.5 100 100 12.5 50
2 ‘al 0.072 | 9.18 2200 2200 2200 25 2%
2 b| 0.0033 | 0.135 100 25 50 2200 12.5
2 b| ND 0.550 =200 25 100 25 25
23 | Cephalosporinase b| 0.035 | 1.02 25 1.56 | 100 s0.39 | =0.39
% b| 0.012 | 1.27 2200 100 2200 50 2%
%5 b| 0.035 | 1.68 =200 100 2200 50 50
2% b| 0.023 | 2.67 12.5 100 50 12.5 50
2 b| 0.020 | 3.12 100 25 50 25 25
2 b| 0.065 | 7.23 25 6.25 | 100 =0.39 0.78
2 b| 0.085 [12.5 50 =200 2200 25 25
30 c| 0.025 | 2.57 25 2200 100 25 2%
31 c| 0.053 | 3.27 2200 100 2200 25 50
32 d| 0.027 | 0.148 2200 6.25 50 2200 2200
3 d| 0.033 | 0.500 =200 12.5 2 12.5 3.13
PSE-4 5.9 0.102 100 100 2200 3.13 1.56
3 TEM-1 3.7 0.135 50 2200 100 1.56 0.78
Cephalosporinase
3% +TEM-1 a| 052 48.3 25 2200 2200 25 50
Cephalosporinase
k1) +OXA2 | o7 48.6 100 =200 =200 100 =200
Cephalosporinase | Assay method : Assay method :
a :pl=8.6 Macro-iodometric Agar plate dilution method
b :pl=8.4 method
. Substrate
¢ :pl=8.4+8.0 | .;ncentration :
d Ipl=7.7 i 5mM

ND:Not detected -
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3. MAXhHEHRE, f-lactamase ikl HU
PSR 5 Rt O BIR

WMERRE Lic2flicdind &b 1 FD p-lactam F
MER XTI, ¥z PIPC 12 12 fjic, CFS 8 XU¥
sulbenicillin ¢ 9 FlicfA T TV, CAZ X4 Alic,
CPZ 3 CPZ+sulbactam O 36, CPZ L LT1H
CEAIhTV I, EMRM LIk SRS h 5 IR
tz, PIPC, CFS, CPZ ¥ fzix CAZ MM S T\ Il
AN SRS - Wk TIX, CAZ RHD EBLIR
T, £H4DPEHRCRHETD

B-lactam | D SFIM A FUA & D MEERD 5 B No, 14,
23 X U° 28 i3 13 Mo, No.27 (% 12 fiod, No,32
i3 10 S f-lactam KDERAENR D -1, “hbHD
WM I, f-lactamase iEH:, ZMEHRiCKTHN
e, FRIAREHROMEC—BOEAIRALN
e otze —H, No.13 & 15 (23D, No.16 & 18
(X 28D, No.17 %1 8D f-lactam FOEAEYHT
BIEGIN H O MERT, \Th p-lactamase FEHIZ{E
<, No0.17 #B\ T, CAZ TRZMETH 7

No.26 D4tk PIPC #{RAL, £0»L THRX
hicEitk (No.19) Tix, WIEKCHERBRETCRE KK
CEPase ML, CPZ iy 5kt ML T
o FIfRIC, No.10 D4Rtk PIPC, CFS, carbenicil-
lin 3 XT* cefotiam *{EMA L7cd & CHREI N -BK
(No.20) Tb, #HETIXREbE CEPase HiEtEr R
{, EREhIHREHRLS D p-lactam Fi b k%
ALl

III. * »

CAZ, CFS, azthreonam, PIPC 3s X Uf CPZ BAREs D
FRY VAT ACREBIRLER»OHEA LIAHE
HE 12,5 pg/ml Ll ERHEDORIBE OHE X, CAZ =
LT, 10.4%, CFS & 17.6%'", azthreonam |
28%, PIPC 1 39.5%" 3 X0t CPZ 1z 7.9%% T
»5H, SEIOMMETIE, CAZ LT 5.6%, CFS
iz 16%, azthreonam iz 22,9%, PIPC iz 26.4% ¥ X
U CPZ i 35.4% ¢, PIPC THEIZMY (P<0.05),
CPZ CHERHM (P<0.05) LT\, BEDTF — &
T, RELYD OF—x LN, CAZ, CFS HXUt
CPZ WEiXEL, RELODF— 2 LN, CAZ X
U CPZ MBI/ r - 7ehy, EELVDF— 5 kit
CFS, CPZ mtic>%, MEH WD F— & Lix CAZ,
CFS, PIPC ¥ XU CPZ RHEIZ2OWT X —FK L, £
& LT, HEAEKRCRY VLB,

CFS WH# T, 24 0BKIMERNERCHL~, +
OEOTIRIREY: p-lactam Hlicwt3 2 Rtk O BB T
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2.7~8.2 FicML, 1/8 LLEOMKL, Zhoops
HRTRTIERETH -0

ARWT S-lactamase DREILA V- HYTrya
7 ¢ FRMY Ve ERGEETHSNARIABET &
MBI 5B, EMXETS, £ pl Mo%hs,
plasmid $% PCase kHufafkit CEPase %i2i¥¥%+ 5
: &”:-c! b""’o

RBWCX > TELIHhS plasmid 2D S-lactamage
(PCase) 2, TEM-1(pI=5.4), TEM-2(pl=56),
OXA-2(pl=7.45+7.7), OXA-3(pI=7.1), PSE-1
(p1=5.7), PSE-2(pI=6.1), PSE-3(pI=6.9), PSE-4
(p1=5.3) 3 XU* SHV(pI=7.6) o 9Mr@LATL:
%920, JACOBY 5,z x5 L, TEM-1, PSE-4 ¥ it
OXA-2 ¥ E4ET5RMMx, PIPC, CFS s X1¥ CPZ
MET, ChiRWEOF—2L—F ULt Pt b
PIPC & CPZ %, ThHoDMRIZX > TMAARIL
A irmbhTvst, —%, KBREDO TEM 8%}
¢ OXA % B-lactamase Iz X 5 CFS Rittiz, Escheri-
chia coli THEZINAT\V 52X 51z, CFS s¥EDR
AR X AEY ELBIS,

RIBE Rk ESE TS p-lactamase(CEPase)
2, pl=8.7, 8,15, 7.95, 7.7, 7.5, 7.2 0 6 Wr' %
ThTkh®, pl=8.7 k 7.7 ONEMTI3, LK%
Rit, P TFRBSCETOMRRLEDDEIhTVHEN,
b OHE IOV TR AR B, SEFOIERER
WoRemki CEPase SR AL pI=8.6, 8.4, 84
+8.0, 7.7 TH 1o ZhbD CEPase 0, RBEICEH
FAHIcBLTR, ERiBMcoOWToRHHILE
LBbh3, Rfathtt CEPase ftiktt &, PIPC, CFS,
CPZ, CAZ 3s X Uf azthreonam (=335 MIC & DMK
EEMHEBIRZED Shith - kedi, “hbofiRREA
# p-lactam FTXTCKEHETH - -EEOASHIL,
lu/mg prot. A ko CEPase #E4ALTWwWiiE, ¥
e, A—BEH»OHRERERBEI I HESNIEAT
i3, »&THMEIhI-EiKki Y CEPase [Lif, Wite
LEMETH 7T Einh, Refafhis CEPase it HE
ChHOHESRLMAFIMURLE LT, RERR
MBI L ORHEIMM LIRSS T LRBEETERL,

RMEOABUIHRTHY, plactam HORB B
DEL Y LB EAMORTWBYOT, fHacama
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B-LACTAMASES IN PSEUDOMONAS AERUGINOSA RESISTANT
TO NEWLY DEVELOPED 3-LACTAM ANTIBIOTICS

Axemi KANESAKA
Department of Bacteriology, School of Medicine, Juntendo University

Pseudomonas aeruginosa holds a very important position in the nosocomisl and opportunistic
infections, because of its resistance to most broad-spectrum antibiotics. Newly developed f-lactam
antibiotics, for example piperacillin (PIPC), cefsulodin (CFS), cefoperazone (CPZ), ceftazidime
(CAZ) and azthreonam possess good permeasbilities through the outer membrane of this microbe and
stabilities to S-lactamases produced by it.

However, some clinical isolates of P.aeruginosa are found to be resistant to these antibiotics.
Interrelationships between the types of S-lactamases and resistances to these antibiotics are discussed

1. In 144 P.aeruginosa strains, 8 (5.6%), 23 (16%), 83 (22.9%), 38 (26.4%) and 51 (35.4%)
strains were resistant to higher than 12.5 ug/ml of CAZ, CFS, azthreonam, PIPC and CPZ respective.
ly.

2. In CFS resistant (MIC212.5 ug/ml) 87 P. aeruginosa strains, 17 (45.9%), 24 (64.9%), 27 (73%),
35 (94.5%) strains were resistant to higher than 12.5 ug/ml of CAZ, azthreonam, PIPC and CPZ
respectively. Fourteen (37.8%) strains were resistant to all antibiotics.

3. Chromosome mediated cephalosporinase (CEPase)s were detected in 18 out of 20 strains examined.
Most strains, whose CEPase activities were higher than 1u/mg prot., were resistant to all these
antibiotics.

4. Plasmid-mediated penicillinase (PCase)s, that is, TEM-1 (2 strains), PSE-4 and OXA-2, were
detected in 4 out of 20 strains examined. These strains were resistant to CFS, PIPC and CPZ.

5. Two strains, each of which produced highly active chromosome mediated CEPase and plasmid-
mediated PCase, that is, TEM-1 or 'OXA-2, were resistant to all of five antibiotics.



