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RIBE & Pseudomonas @O TEEKRME & D O BERA
ErfbE <, BEUBRREORLFEL L TEELKAE
THHILBAMOLEY TH D, HiR THL IITFRBE

BFE & D 5B S 7z Haemophilis  influenzae, Streptococ-

cus pneumoniae, Staphylococcus aureus TIXHEWFEHITEIR
DBRLDZI0=—BHETIERIGFET 22 L 2D,
Ihsoao=—[Tix B-lactamase O FE L FE, FH|IRK
BURENKEHETZIEE2REL Y. $EBE
D B-lactamase BRI T 2 FHAOXBORITHER
TR, ZOHBEOFEJAIHN T 2RIEUZHRTHE L%
BELRY, COLIBBEEEZL XL TRBEOSEED
K MRk D 0 o = —MOEYMFERAEKRERET L, HIR%
BloTHET 2,
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1) FHEREk

1988 £ 1 H~10 A DR, EA® 40 LA EOREHKEEY
WKBWT, L&, TR ORI EEE SRR
BPFE B & U B REARSURE 0 & IR L 7 B S
KR L D 538 S R & b N Ic Pseudomonas
aeruginosa DHFERIZ DV TRETL 712,

2) (HEHEA

Piperacillin (PIPC & 1y 1t %), sulbenicillin
(SBPC HE ), cefsulodin (CFS RHZX&), ce-
foperazone (CPZ & 111b2), ceftazidime (CAZ H
&7 % 7 V), imipenem (IPM F# % %), aztreo-
nam (AZT HA X 7 4 7), gentamicin (GM H &
vz Y > ), sisomicin (SISO |l 2z A &1 &), ofl-
oxacin (OFLX H—HI3)

PLE, H{EOHEAL 72 10 EHIZEHAL 72,

3) SEEEEEB L UREE

¢ FREEBAE KR 3-30-1
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(OXOID), ¥z a2 v — b ¥#1 (BBL), CLED #XK
¥ (OXOID), EGE X 1 (KB % A \»,
35°C, 18~48 RFfHl CHIE % 1T o 72, ¥ %, CLED
KM KB L-au = — 2 2 FNEFEAIC 8~16
B8, 77 2 QaM R Lk, SEERER
CEARIELDRERTo /2. Thbb, $IELI-2
o = — % Tripticase soy EXE:# (BBL) 1 #ik%#E
&%, FPUEERBERERY Y b “NM AT X
28 (D", TYNVT 35— ¥PRBB LI UCARESE
BEIc X D, P aeruginosa LFEIEL 72,
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SR EOREEE o= —EELIEL YT
=y, Ju—Vvyv¥Afy, A7=VEOBRIILIDS
Hli, g, TW6DBREOBFHDEFEHEL
Joo Eeau=—FEE2I 78 R), RA—RH
(S) wHEL T,

5) ImyERRIEER

MEMRERZE /) 70 F—HlEEAVI A4 T

v A REE (ARNE) k3R 714 PEEERY T
BIE 21T > 120

6) p-lactamase ¥EIHEDHIE

B CEBRICHE L, Thbb, HBER £
B, %l -ABRER R X DL T,
COWEEFERKEL, CERE2EB L LT, AEEE
% 260 nm 2 B 3 BAFBRINOELIE X > TKRD
770 RERE D B-lactamase IHEM L Lowry ¥ & > T
KOIBEAMAEHAYD, 14/ CER % 14 mole 4
ELTBE% 1 BBALE LT,

7) MIC fllE
AR REEATRELY (HE U e BRI AR &
W&o THIEL 720
II. #% £

1) BREQMEYN I o= —BERDEEEYE
EEPK > B P aeruginosa 138 BRI 8\ T, SFBEFR
AR R 2 a0 —SEET AREE—DD
Do —DADBEESNBHRICHEL 2 (Tablel), 7%
bbIns IEEEBROMEE, BHRADME, REHS

Table 1. Isolation frequency of strains which formed colonies with multiple kinds of serotype from clinical iso-
lates of Pseudomonas aeruginosa

Colony Serotype
Number of & Number of
appearance
strains tested PP strains Number of Number of strains %
morphology serotypes

Single 90 Single 90
121 87.7

Single 31

138

Multiple 48 Double 13 13 9.4
Triple 4 4 2.9

Table 2. Isolation frequency of strains which formed colonies with multiple kinds of serotype in 48 strains of
Pseudomonas aeruginosa with different colony appearance or morphology

Colony appearance & morphology

Number of strains which formed colonies / Number of strains

with multiple kinds of serotype tested

Different pigment (A) 3/ 8 (37.5)
Different color density (B) 0/8(C 0 )
R and S types (C) 4/10 ( 40.0)
A+C 8/15 ( 53.3)

B+C 0/5(C 0 )

A+B+C 2/ 2 (100 )

Total 17/48 ( 35.4)
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Table 3. Isolation frequency of Pseudomonas aeruginosa strains which formed colonics
with multiple kinds of serotype from various specimens
Number of strains which formed colonies/Number of strains
Source . . . (%)
with multiple kinds of serotype tested
Sputum 5/16 (31.3)
Urine 6/15 (40.0)
Pus 4/11 (36.4)
Ear pus 2/ 6 (33.3)
Total 17/48 (35.4)

Table 4. Kinds and ratio of serotypes of Pseudomonas aeruginosa strains which
formed colonies with multiple serotypes
a) Strains which formed colonies with two types

Coexisting serotypes

Colony appearance & morphology Strain no. X X
(ratio of colonies)
309 G:non (7:1)
Different pigment (A) 355 non: B (6:2)
370 non:G (7:1)

Different color density (B) = —

214 B:F (7.1
Rand St ) 230 H'E (5:3)
an ypes 302 E:C (4:4)
360 E:non (7:1)
21 A:G (5:3)
283 G:non (7:1)
A+C 294 non: A (6:2)
324 E:C (44
332 B:H (7:1)
B+C - -
A+B+C 208 A :non (6:2)

Non: non-type

b) Strains which formed colonies with three types

Coexisting serotypes

Colony appearance & morphology Strain no. (ratio of colonies)
238 B:EM (4:2:2)

Different pigment (A) 241 non: G E (5:2:1)
342 B:C:non (4:3:1)

Different color density (B) 227 G:E:non (3:2:3)

Non: non-type
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BpLwSEronET2L, au=_—HRBE—D
BBk 138 Bk 90 Bk (65.2%), MHRORKZ 0=
—DEIET B ERIL 48 Bk (34.8%) CREDa 0=
— R BUEBERBILENERICEET L Z LML
720
ZDEdau=— Lt MEROHEEE2A %L, a0
=R E—Z ORI T RTMBERIZ 1 EETH
St —F, BEO I 0= —HIRERT 8 ETIE,
MERHE—DBRIL 31 Bk (64.6%) T, B D17 #
(35.4%) BREBOMBEO I = —MBHEL T,
ZOITHRDS b 2EEOMBER OB 13 £k, 3 &M
DOMER % b OBEHRI SHREE LTz, Thbbao=
—MROR % 3 SHRTIE, R ERICMENOR
RBrau——BHET L EBTBD ST,

2) Biofcauo=—WREyOEKICE T2 EE
MIERERAERR O H BT

Table2 XRx->lrau=—MRE2RT 48D 2
u=——%@E¥%, AOE% RMLESB IS DRES
EVD LS WHEL, ThZROBEICOVLT, MER
BEROHBEREZRET Lz, REOEBOGELESE
Trau=—pHEFTLIEKE (A) TixSEHF Ik
(37.5%), R SHEpau=-—p#ET3EKE (C)
TR 108k 48R (40%) DREIBFYOREKRTD
o7, BRAOBHERDOD I (B) TlRIDL > RELE
iz otz Wiz o= —#pks (A) & (C) @
au=—%bOBTIZ 158k 8 ¥k (53.3%), (A)
E@B) L (C) mao=——%boBilk2kkizHIcE
BOMENISEET 2K TH - 72,

Table 5. Main biological characteristics of colonies with multiple serotypes isolated from each strain of

Pseudomonas aeruginosa

Number of Sérotype Number of Acid production (aerobic) from urease gelatin

Strains colonies xylose mannitol maltose production  liquefaction
277 A 5 + + - + -
G 3 + + - - -
302 E 4 - + - - +
C 4 + + - + -
324 E 4 + + - - -
C 4 - + - - +
332 B 7 + + - - -
H 1 + + - - +
262 Non 3 + + - + -
E 5 + + - - +
294 Non 6 + - - + -
A 2 + + - - +
227 G 3 - + - - -
E 2 + + - - +
Non 3 + — - -
238 B 4 - + — + -
E 2 + + - - -
M 2 + + - + -
342 B 4 + - - - +
c 3 + + - - -
Non 1 + + — - +
Control + + - -/+ +
Positive (%) 90 70 0 48 82
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PEoEtsn, ago=—oaHOBTKIIRED MY
ROBEKOER L BRI h 5 7008, BROHRE
JURBESHLVWIHBORL S 10 = —284tF
THHER, MENEEKSERICHEET 2 2 L0537
B»oh,

3) REOMBR I o= —DREKOBHRMEEH
3k

Jo0=—MRORLZHEHDS H, REOMER 2
0= — S RET S EEORE R EHERNIC ERL 12,
Table3 D &0, WE, R, B, HRLDOKREX
1331.3~40.4% & %0, FRBMTERLIELEKRE R
HERRESEBEZRFED SN o 12,

4) REMERNIo-—BEKCET 2 MENOM
HeHsg

REOoMBER 10 =—DEEKkIE Tabled D & &

D, 2o -k D i@kkE SMBOID=
— kOB DB, Ia)d 2 ORI,
T —HRICE>TE6I A4 TKHIBT &S,
Tabled-a)D & BYH, BEkD I 0= —HROKH
ERFET B 30— OMmEE & O IZMEIEA S R
Hipot, EhEREKPORMIo=—D#EIC L
EOMEAMBALN R 5T, $3MOI0=—LkD
ZARKICOVTH o= - IR, Roo
——OFE L LB A S o 1,

5 F—@kL M mENORLE 0=
— D& ALERIMR
2HLLOREOMBEY 10 = —»#ET 2 9 B
IKDOWT, FRFIADDT O=—DECERIMEIR % i
L7z (Table5), 5 R OELENERD I H, ¥
FUBALEEIX O Bkh 7 kD T o = —RITHEN A SN

§§£2¥ance Strain no. | Sero- Nu;rflber B-lactamase activity (mean t SD)
& morphology | (source!| types | olonjes 0.1 1 10 100 1,000
T T T T
214 B 7 [1.3640.41 I
R and S
types
230 | H 5 [1.62+0.07 |
(urine) | g | g 620,10 |
Different B 4 2.03£0.03 I
pigment
& 28 1 g | 2 |isson |
R and S (urine)
types M 2 10.92+0.05 I
R and S 302 E 4 0.46 £0.13 I
types [{sputum)} 4 |o6e£018 |
332 | B 7 10.9310.05 I
Different
P‘gge"‘ 324 | E 4 |1.460.56 |
Rand S furine) | ¢ | 4 |pgeng ]
types
B 4 [1.06+0.3 |
Bl s |mewo ]
{urine)
Non 1 27.0 I

Unit: U/mg-protein
Fig. 1.

fB -lactamase activity of each colony

isolated from 7

Pseudomonas aeruginosa strains which formed colonies with multi-

ple serotypes.
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2o SRIKRWTY VT —ERIGHS 9 Bk 5 8K, +3
O—ARGTIR 48, == b= ARIGTIR2HD
o= —THERA SN, UEDORER» SHHS » 7
EBY, —OORKPCHET ZREOMEND 20
= [T, ¥7F #ithE, Vv 7 —¥RIGHLEIKRE
BRICHEBT LI EBTH SN,

6) B-lactamase 15

REZIIEE LD 38X 27 P.ooaeruginosa D >
b, 0 =—MRBLIUVMBERBRL L THKIZOW
T, TNEFhDI30=—0 B-lactamase M % B2t
L7, Fig. 1O LB Y TERPISKETIE, BHEL LU
mERORL 2 730 =—[)T B-lactamase FEM IC K
Exsrondro7, L L No.324 8L U No.342
®Ti3, #ET 2R8I 0=— D B-lactamase FEM
WRERZHEENAD Sz, KREFKD No.324 gk
MEREBSLIUCHDaI0=—T1, #§i#HDL-lacta-
mase 1EM 1.46 unit/mg protein icxt L T, %ETIZ
77.6 unit/mg protein Td > 7z, No. 342 £kD 3 D
ao=—[TYEKEC B-lactamase IEMEIC A X 1 &
BHoNT,

7)) EHIBZH

Ju=—ERLMBEYLARL I0=—B3H#ET 2
4BRIZDVT, B-F 77 LETEBLUT & /A
E2E, —a—F /o rE1EOF 10 FEH O KK
ZHERE L 72, Table6D £ B0, KHA KD
No.238 DEHTIE, MERHBBLIUMODID=—
BEWCHELTB-7 79 LZoxtL CHFmd s %
o710 BERHA¥D No. 332 BkidaiE L3R4, MF
BB THEARBRZHICIIZEAEZIEDON
ipolz, No.324 DRREIFEKTIE, MERCDao
——RE XD e CTEERTT 3 7 B KEA
Wt LBEETH o 7o No.342 DERICDWVWTIE, 31
DOMERBEEL, CAZ, IPM, AZT, OFLX %k
CERcT 2BRZMIERE LD, CA, non-type, B
BemMtEThH-> o Floetkdtd L T OFLX 2 i3 %
FmZMoRt 10— @3dRZdohrdo iz,

II1. % =

HIRIC IV T, WRBBREDRRE L L THRES
Wiz H influenzae 8 X U°S. aureus 7z ¥ T3 B-lac-
tamase EE4RE, S. pneumoniae Ti3A 7+ & VEHA
R EDEMFHMRBEZZ Ju_—BHETIHE
KOBFEET A ERRELLY, THIIREOREE
& A EBERR L ARk, EVMFEIMRORL ZE—E
BelrzBERELEIOND,

KT P. aeruginosa \Z2OW T RIELRRE 21T -
720 P. aeruginosa D&, BRERRRIE £ 72 1ZHEE

FRURE D 2 0 = — MR & SERIR A2 759

R ORERE L LT, BMECIERAE & OB D Al
{8® au=— 1L X Tt Indirect pathogen & L
TORGFFENL D) Y LBRBFELET L 0D L A
N, & EWCWAIL, Pseudomonas &l T B -lacta-
mase ELREE A BEICK SN HEELE L
12, BERMEIT Y B-lactamase Z5M AT B RIGHS
M DREDETEERELLY. 20X HBRROK
P E Bk IC R > bR E2 b o oo =— Dk
fFEzZOND,

YWHiOMBFES, GHOMIK, REESELLYD
g0 = —HROUEIGRFEE OB E REDFATH
Do FHCHEF W A TIIRIR A O MR 3 EE 2204
EWFTH D, KHEOKERTIX, P aeruginosa D[]
—ORKT b 30 =— DL & OMROMHE & BE
L TIER SR 2 2~3EBED 10 =—RET 2
ZEDHBAL fo, ZD & D nBRISUREEVAED
BROPEEAE5z2200EEZHN D,

Frrau - —BREOHSIZEICIER L OBED &
Tk<, “HOBEKTWRB-7 7 LE\BIUT I/
BORAE DRRZMIC OBIEL 72, Ch o3 2 3564
BEMS I =—/MT 100 FULMHEET 805D,
KRB IRV LBTH D,

BE, EXFICIIELE Lh o o, —ERMRIC
HELLINSOMBRHORR 2 30 = - 2 HEAIS
BEBLU7) —OEMTHREEESEBEDERL 2
B3, BFOEBCESE L2 0= —HHEL 7225,
MAFRAIIEEL Kol TORER®S, BREERAI
WCMENOE S HWKORZ 2EBBOFBHELBEFEET S
AJREMEDSTRME S L7,

FIEBICH 2 3, RIPERRERE ORSRIRAE
DOSEINIRBELESTE L UREHICRH X
NARBE TIRMER B & UEFIRZMES R 3 ER
PREERL TV, 20L& RHERIIATROTEENS »H
TIELDEEZISND, LI:tioT, BERMED»S
BRIBEEHT 28BS, TOBROFECEIEERL
PBEOBREBEL*EDILBENHZ LBbh 3,

BEDEBY, BKSBED P. acruginosa O RfE 2
0=—OHRFL ZOMBER BRI HBE5KIZZ DD
REEICOLTREEMASTFETH 5,

X iy
1) /IHEE, RENEE, il £, ABRBEET &4
DOEKRSBEO IO = — - LRLIC BT 5 E£P%8
Mtk & EFIRZME, (1) FRORERIE S BB - D W
T, Chemotherapy 39(2): 129~137, 1991
2) IMEE, FRF—, LESE, RENIESE, AFIN

st &FRT, Al E, AEREEF RBER
B-T 7 % LENC X BB O B-lactamase FEH &
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BIOLOGICAL CHARACTERISTICS AND DRUG-SUSCEPTIBILITY OF
CLINICALLY ISOLATED BACTERIA IN COLONY LEVELS

Intetsu Kobayashi'?, Miyuki Hasegawa®, Utsuki Uchino?,
Minoru Nishida? and Sachiko Goto?

Y: Chemotherapy Division, Mitsubishi-Yuka Bio-Clinical Laboratories,
3-30-1, Shimura, Itabashi-ku, Tokyo 174 Japan
?: Department of Microbiology, School of Medicine, Toho University

We investigated the biological characteristics and drug-susceptibility of 138 strains of
Pseudomonas aeruginosa isolated from various clinical specimens. Of the individual colonies formed,
48 differed in pigment, color density and colony type, and strains with different serotypes accounted
for 17 of these. In contrast, no difference in serotype was found among 90 strains which formed
colonies with uniform biological characteristics, and there was no correlation between serotype and
colony type among the strains with different biological characteristics. Moreover, in the strains
producing different pigments, many colonies were non-typable with regard to serotype. Among the
strains forming two different colony types, each pair also differed in the ability to liquefy gelatin,
and some of these also differed in their acid production from xylose and urease production. In
particular, two strains which formed colonies of different serotype and with different biological
characteristics differed markedly in their g-lactamase activity and susceptibility to the g-lactams
and 2 aminoglycosides tested.



