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2. EHIRSEHENE .

271 o> FAEZE Y —BE 74+ 2 7 (BF) B
LHBE LI, AL BEMET 4+ A 7 12 ampicillin
(ABPC), piperacillin (PIPC), cefazolin (CEZ), ce-
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Table 1. Bacterlology of 538 strains isolated from the sputum of

patients in Sendai Kosei Hospital during the period from
January to June 1988
. Number of Clinic
Species .
strains OQutpatient Inpatient
Total 538 149 389

Gram-positive cocci 165 36 129
S. aureus 94 18 76
S. epidermidis 18 18
S. pneumoniae 32 14 18
S. pyogencs 12 2 10
Streptococcus sp. 3 1 2
E. faecalis 6 1 5

Gram-negative bacteria 31 113 258
H. influenzae 25 17 8
Haemophilus sp. 39 18 21
B. calarrhalis 20 16 4
E. coli 8 3 5
K. pmeumoniae 25 21
K. oxytoca 16 15
Klebsiella sp. 1 1
P, mirabilis 1 2
M. morganii 2 2
Citrobacter sp. 10 2 8
E. aerogenes 5 2 3
E. cloacae 34 1 33
Enterobacter sp. 5 5
S. marcescens 9 1 8
Serratia sp. 5 2 3
P. aeruginosa i 59 31 28
P. cepacia 1 1
Pseudomonas sp. 24 5 19
X. maltophilia 32 4 28
Flavobacterium sp. 11 11

A. calcoaceticus 1 1

Acinetobacter sp. 36 4 32

Anaerobe 2 2
Bacteroides sp. 2 2

BUTF 4 A7 BEM LI, PHT.5 @ 0.01M #BERiEE
W 30 XHTLTRBLE R LAT s 2270 KRE
T, EREKO—-BSERYBRERK, 30 FLIBKRT 4 R
7 oBEAERFALLEALEL LI DR ThTh pe-
nicillinase (PCase) B 3s X 7* cephalosporinase (CS
ase) BEE L1,

4. F—20fENK

£HfERgIc, flactamase FEOFEL LT 0T

YW LIz, X6z, p-lactamase FEiE0RB|D SBT/
CPZ iext+57 4+ X 7BBtEY, Tofio KMcHT
BF 4 A7EZH LK - BELL,
II. R x

1. E&koHm

M - AEShic 538 koBEBIIRRE, TOAR:
ARBIANR L Tablel iR Lic, 538 #d, 77 2B
Bz 165 B, 30.7%, 73 AaikET 371 #, 69.0%,
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Table 2. A-lactamase activity® of 271 strains tested

A-lactamase positive strains

Number of
Species strains Total (%) Type of S-lactamase
tested o PCase CSase PCase+CSase
Total 2n 171 ( 63) 59 58 54

Gram-positive cocci 72 49 ( 68) 44 5
S. aureus 62 41 ( 66) 39 2
S. epidermidis 9 8 ( 89) 5 3
S. preumoniae 1 Q)]

Gram-negative bacteria 199 122 ( 61) 15 58 49
H. influenzae 22 1( 5) 1
Haemophilus sp. 21 1( 5) 1
B. catarrhalis 14 13 ( 93) 6 7
K. pneumoniae 17 4 (24) 4
K. axyloca 1 2 (18) 2
Citrobacter sp. 5 4 ( 80) 1 2
E. cloacae 22 22 (100) 19 3
P. aeruginosa 25 22 ( 88) 1 12 9
Pseudomonas sp. 16 13 ( 81) 3 10
X. maltophilia 12 11 ( 92) 1 10
Flavobacterium sp. 9 8 ( 89) 1 7
Acinetobacter sp. 25 21 ( 84) 21

*  tested by pH disk method using PC-G, CEZ and bromocresol purple

BREEL 28, 0.4% HExhEhBizal, ¥, MK
BEEKG 149 ¥, 27.7%, AREEHXHKL 389
B 72.3% 2Bxich, 77ABEEEIVL 7T AN
B W TARBERRKOLEI | -, BEES
BHB2 S\ IEIC S. aureus 94 ¥ (17.5%), P.aeru-
ginosa 59 £ (11.0%), Haemophilus sp. 39 ¥k (7.2
%), Acinetobacter sp. 36 ¥ (6.7%), E.cloacae 34
% (6.3%), S.pneumoniae 3s X U% X. maltophilia »3k
Iz 32 ¥ (5.9%), H.influenzae %3 X O° K. pneumoniae
B 25 #k (4.6%), Pseudomonas sp. 24 ¥k (4.5
%), B.catarrhalis 20 ¥ (3.7%) %% %, fhoE#E L
TRT 20 kit Ch -1, EhEEON, H.influen-
2ae, B.catarrhalis, P.aeruginosa O 3EE T, AR
BEdkEk X v ARBEBREDH SN 12,

2. f-lactamase ¥EMED A

B-lactamase IS RIE Lz 271 (kDK% Table 2
LV Table3d iRk Liz, Table2 wiiBiEE 0 §-
lactamase EEARROBEES L U f-lactamase DB AR L
foo 2fkCi2 271 ek 171 £ (63.1%) BELLTL
i, rAEME T 68.1%, 77AlREE T3
61.3% DEETH 1o HEBTIL PCase DAELEDD
D, CSase DAELEDDL D, XU PCase & CSase

HRIEELETHLD, DB LRIFAETH-1H, B
LT, #5488 Tix PCase BAMOLENEL,
75 AR Tk CSase ZEEBORENEh o1,

Table 3 (X ABR - SA3& A0 S-lactamase AR D
E¥R L, £ OB RBZHERG T2 89 kb 49
¥ (55.1%), ABLEHEEBIR Bk Tk 182 K 122
(67.0%) ThHhH, BETLTOHRNRE »1ch, /74
BEEORCRS &, £OLRKIL 77.8%  64.8% T
NREEBEEDOT VS -0 o, SRBEmFL
D75 AEMEIL 18 BRTNTH S aureus ThH -1,

3. p-lactamase FEMOR I BEHRIHELTD

piiles)

Fig.1 »5 Fig.8 i, X HEHMEEo [-lactamase
DEE L FOBRA T, SBT/CPZ LD §-5 7 %
LAFNECHT BT 4 A7 BEPED HBIH R LTz, Fig.l
@ S.aureus TIL PCase FELE#EA 66.1% LBEE 4
Wb, chboko ABPC, PIPC X0t CPZ ioxf
THESHIIET LT\, Fig.2 © H.influenzae ¢
i3 22 #keh 1 B0 &S B-lactamase BEKTH Y, =D
B ABPC & CEZ wibd nREEZHIMMET LT,
Fig.3 © B.catarrhalis |3 92.9% % p-lactamase g4
¥Th o7t ABPC L CEZ LA 0EFIcH LTiiE
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Table 3. Distribution of #-lactamase activity®
{Comparison between outpatients and inpatients)

Number of strains

Species Outpatient Inpatient
total A-lactamase BA-lactamase
positive strains positive strains
Total 89 49 ( 58)°* 182 122 ( 67)
Gram-positive cocci 18 14 ( 78) 54 35 ( 65)
S. aureus 18 14 ( 78) 44 27 ( 62)
S. epidermidis 9 8 ( 89)
S. pneumoniae 1 (0
Gram-negative bacteria 71 35 ( 49) 128 87 ( 68)
H. influenzae 14 (0 8 1(13)
Haemophilus sp. 1 1( 9) 10 (o0
B, catarrhalis 12 11 ( 92) 2 2 (100)
K. pneumoniae 4 (0 13 4 (31)
K. oxytoca 1 (0 10 2 ( 20)
Citrobacter sp. 2 1 ( 50) 3 3 (100)
E. cloacae 1 1 (100) 21 21 (100)
P. aeruginosa 16 14 ( 88) 9 8 ( 89)
Pseudomonas sp. 4 4 (100) 12 9 ( 75)
X. maltophilia 2 2 (100) 10 9 ( 90)
Flavobacterium sp. 9 8 ( 89)
Acinetobacter sp. 4 1(2) 211 20 ( 95)

* : tested by pH disk method using PC-G, CEZ and bromocresol purple

** : percent of strains

WM E 5 WP, Fig.4 0 K. pneumoniae Ci1.
23.5% OB B-lactamase FELE LT\ oM, —hbd
oo ABPC & PIPC izxfd 5 BEHIZET LT
7zo Fig.5 @ E.cloacae Tit4&¥kH CSase ¥ E4E LT
Wikl Zhbogko ABPC, CEZ, CTM, CMZ =3
T HREZHIET LC\i, Fig.6 » P.aeruginosa ¢
1% 88% O¥kA B-lactamase FEA LT, Zhb
DTk PIPC, CPZ, IPM is L0 SBT/CPZ L4t
AT REMZET LT\ Fig.7 © X.mal-
tophilia % 91.7% D#kH B-lactamase B EH LT\
fol, FTRTOEHRCR LT ZORZERET LT
oo Fig.8 @ Acinetobacter sp. Tit 84% o # 2
CSase ¥EA LT\, h b ok iz IPM ¢
SBT/CPZ LISt pIEHIsT 5 BEMITET LTV i,
% UC, p-lactamase #@EA LT\ % %k © ABPC f
CEZ wexi¥5REZMILET LT, IPM & SBT/
CPZ =T 2RZHIIE N o1, DMl B3
BREEMIEEC L > TR ZBENBEINT:,
III. =# ®
EEHEM L2225 flactamase EE D BIFIC L5

KA EE UCixli« o3RRS 543, Sactama-
se [HEFIOMRE LICHAN RENTH D, BELI TR
Aibxh T35 p-lactamase FAEHIL clavulanic acid
(CVA) & SBT % XT'HA A% aROBRECHS
7%, CVA B PCase 3 LT%o HEFRYR
Tr9ort L, SBT oEEfEfL, PCase ixt LTIk
LBbAHADZ L, CSase it LTHPEECRBTHE
Th3™®, SBT 1T Tk cd CPZ LoEAH,
F XU ABPC L OiEABAE LTERLETh TS,
Fi, I ARRAFRO IPM 3BWHEHEETHE
R, ThES by SHactamase FHEMFAXHE LT
B 09, IPM Lo b 5 LV RS BEAR Shoob
;EJO

f-lactamase FEARHRAE L HBEORHILNL
B EMEEL DEE 7 immunocompromised host 7%
W, Lichio THERE~NDRFABTEIELTE
SHREALRET s ABELRS, CVA L amoxid-
llin (AMPC) 0EAHFI® SBT & ABPC OfEAMA
BWThIERFcH s, ok dhEmesLT
BFRBRLEL LR BH, ESESM O IPM  SBT/
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<Sensitivity to SBT/CPZ>

Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to

other 8-lactams in a total of 62 strains of S.aureus according to their 8-lactamase activity

( )*: Number of strains tested
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B-lactamase activity
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(Sensitivity to SBT/CPZ>

Fig.2. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other B-lactams in a total of 62 strains of H.influenzae according to their p-lactamase activity
( )*: Number of strains tested
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<Sensitivity to SBT/CPZ>

Fig. 3. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other §-lactams in a total of 14 strains of B. catarrhalis according to their §-lactamase activity
( )*: Number of strains tested
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A-lactamase activity
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{Sensitivity to SBT/CPZ>

Fig. 4. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other B-lactams in a total of 17 strains of K. pneumoniae according to their f-lactamase activity
( )*: Number of strains tested
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S-lactamase activity
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<Sensitivity to SBT/CPZ>
Fig.5. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to

other S-lactams in a total of 22 strains of E.cloacae according to their 8-lactamase activity

(

)* : Number of strains tested
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pA-lactamase activity
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<Sensitivity to SBT/CPZ>

Fig. 6. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other -lactams in a total of 25 strains of P. aeruginosa according to their B-lactamase activity
( )*: Number of strains tested
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(Sensitivity to SBT/CPZ>

Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other B-lactams in a total of 12 strains of X. maltophilia according to their fS-lactamase activity
( )*: Number of strains tested
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<Sensitivity to SBT/CPZ>
Fig. 8. Correlation between sensitivity (determined by disk) to sulbactam/cefoperazone and that to
other p-lactams in a total 25 of strains of Acinetobacter sp. according to their S-lactamase
activity
( )*: Number of strains tested
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CORRELATION BETWEEN B-LACTAMASE ACTIVITY
AND ANTIBIOTIC SENSITIVITY OF CLINICAL
PATHOGENS ISOLATED FROM SPUTUM

AxiRa Wartanase and Kortaro Onzumi

Department of Internal Medicine, Research Institute for Chest Diseases
and Cancer, Tohoku University, Seiryomachi 4-1, Sendai 980, Japan

Jun-1cH1 Chiza and Miwa Karto
Division of Bacteriology, Department of Laboratory Medicine, Sendai Kosei Hospital

We investigated the correlation between fB-lactamase activity and disk-sensitivity of 271 clinical
pathogens isolated from the sputum of patients in Sendai Kosei Hospital during the period from January
to June 1988. The J-lactamase activity was qualitated by the pH-disk method using bromocresol
purple as pH-indicator and penicillin G or cefazolin as substrate. Antibiotic sensitivity was measured
by sensitivity disks (SHOWA, Japan) containing ampicillin (ABPC), piperacillin (PIPC), cefazolin
(CEZ), cefotiam (CTM), cefmetazole (CMZ), cefoperazone (CPZ), latamoxef (LMOX=moxalactam),
cefuzonam (CZON), imipenem (IPM) and sulbactam/cefoperazone (SBT/CPZ). Of 271 isolates, 171
(63.1%) were positive for 8-lactamase activity, as were 122 (61.3%) of 199 strains of Gram-negative
bacteria and 49 (68.1%) of 72 strains of Gram-positive cocci. Forty-nine (55.1%) of 89 strains iso-
lated from outpatients and 122 (67.0%) of 182 strains isolated from inpatients produced B-lactamase.
As compared with B-lactamase non-producing strains, B-lactamase producing strains were generally
less sensitive to ABPC and CEZ. Some were less sensitive to PIPC, CTM, CMZ, CPZ, LMOX and
CZON. On the other hand, both the B-lactamase positive and negative strains were usually very se-
nsitive to IPM and SBT/CPZ. We conclude from the above results that IPM and SBT/CPZ are more
effective than other antibiotics against infections in immunocompromised hosts in whom the ma-
jority of pathogens are presumably producing S-lactamase.



