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Pseudomonas aeruginosa O B 5K 5> Rtk (No. 1 k) o 3 #/ifit 1t 41 B3 & Mueller - Hinton
broth iz ¥ 1} 2 M X, ZOERFCHET 2BMMIAC L - TR &2 Z L REOR
HekoTHESNT, ZOMGERCME T 2WE IBEMISERCES S h, i
BHEns, ZOMFRFIZIEMYE (56°C, 304) T, P aeruginosa D—EFDER DR
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Ve ZOYBOERKE ZDOEBICOWTE| SR ERNPTH B,
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EFIRMEMRE (No. 1-S) timtt#ild (No. 1-

SURBE DV Do DEEEK 5 BB D & i serotype,
coagulase &, B-lactamase B4 HE, DD EYFEHIN
REBLBI0=—NHETEILER/E LT, 35K
DD u=—RTR, FEOXEAICNT ZEZEICLE
EREBRBHE L EEDTI,

R IRBECOVWTOEDOHROKRITICB VT, Pseu-
domonas aeruginosa No.l1b» 53 ME S - BEMKE
(No. 1-S) %3, 3t ¥ 2 S FIMHEMAIE (No. 1-R) D
WMENHT 22 L 2B, & MR DIEFELE L KA
REUHEOMEC DL T LRI LD TENSOREREHR
&7 %,

I. #EELUHE

1) HEEkk

BE&’D LB Y 538 1z P. aeruginosa No. 1-S (i
HERM) 8L U No. 1-R (E) #Hwi, 20
BIIPRBRMEREOER LV I N-HDTH
%o

2) fERbiEE

ROZER %Iz,

Piperacillin (PIPC, & LU 1t %), cefsulodin
(CFS, BHEF), ceftazidime (CAZ, HX Y 7 7
v), gentamicin (GM, H&x ¥ = V) >~ ), sisomi-
cin (SISO, [z A% 3K), ofloxacin (OFLX, % —
2%,

R) Oz DREF&FIBIF 5 MIC ORIE

P. aeruginosa No. 1 £ 9 PIPC, CFS 8 & fCAZ
i EOHRBEY -7 7 5 LEBLUT &/ itk
i, DI =—8B L URMED 2 0= — % BIE
L, ##Fh Mueller-Hinton broth (Difco) 7T
37°C, 20 F¥REE | L 2o TS %R broth THABL
7z 2x10°CFU/ml @ P. aeruginosa No. 1-S ¥ & #&
1z, 2X%10% 2X10° BX U 2x10°CFU/ml ® P. aer-
uginosa No. 1-R BB * Th ThEAL, LIEbK
& RERIEHFI 3 800~0.025 ug/ml D 2 fEHERFAT & %=
XA, 35°C, 18BFHEEREEORED
BoohkhroR/IMNEE%® MIC & L, % 7oxfiB
LT, No.1-SBLUNo.1-Re2#nFhsio
BE bRk MIC 28IE L. ThoDBIER, H
B REFREREOMBREATREICHEL, <
A z7av—rE2H, 1721100l TiTo 72,

4) EX|mHEAAE & BT O X EFRF O IR DY
b

a) P aeruginosa No. 1 » 5185 7 R L
it ¥ #l B % £ 1L £ £, 10%10° CFU/ml, 10% 10°
CFU/ml 8 £ ¥ 10*:10° CFU/ml Db 3 & >
Mueller-Hinton broth (2@ L, 37°C, 18 B¥féig®
L, E#EEZEEARL TR0 ERE % ERXFER
EEHAOTHEL Z DR % colony forming unit

* RREBRSX AR 3-30-1
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(CFU) TRL . MBELT, WAl EhEh
10°CFU/ml # M TE* NP HEML 78S D4 WM
®REICHIE L 720

b) Wic LRRFEIRICIB L 2B R 3TCTHRE
17w, 0, 2, 4, 8, 24 BFMIRICRRFICTHMDE
BHMEREL 2o E7FA—RET T, Sic PIPC 3
Bkt LT 2MIC (MBI L T 1/4
MIC) 23k 5 ML, RCRRNERKE

BIE U oo & 5 Ml A R Wch PIPC & 13, Mi-

crococcus luteus ATCC 9341 2REM L L /- W
Disc iz & % Bioassay 3. CHIE L 7o % BHIE R A
v iz, SEKHER R U RBRRICHIE L T2,

5) P. aeruginosa No. 1 DEFIBMMIIDOELE T
SEMII S & R 7 o ML SRS O M%)
BomH

P. aeruginosa No. 1 D ER|IRMEMA (No. 1-S)
% Mueller - Hinton broth T 37°C, 20 K R 5% 3% #,
W % 4°C, 5,000 rpm, 10 FRAELL, Boni
tHEZ2045mMmDIVERT 7405 — (ZVRTH)
THRBE LT, ABEE LI, ZORBRBEO—E
11 56°C, 30 MMM EL 7-, Zh s DRBRWKIC P
aeruginosa No. 1 DEFITHEMIEE L U2 0L &
BER:ZME7 P VBERBROEEER L EEL,
37°C, 20B¥REE L, TNETNOMMOE K & E6F
M EERERIEL THZEL 12,

II. & £

1) P. aeruginosa DEFIRM B & UitEMkE D3
FHE L MIC i & oB&%

P. aeruginosa No. 1 i3, FEFIBRMMA L SR
HROSHET 2/ TH 5, THENRMIE % S ESE

L, Table 1 D& > MR OLETERL - XDE
KKl o> MIC MOTAL RIS L e,

% ¥, OFLX i2Misifigicst3 % MIC 8 25~50 ug/
ml T, MIC 3R EDTRTIBLWIELLEZL
o7 LpL, GM 8 & U SISO TiztEMAT & Bt
g MIC ¥ n#ih 0.78~1.56 ug/ml B & 1f 200
~800 ug/ml L K &2 %D D, KM 10° CFU/
ml (it tEMEAE % 10' CFU/ml o #imT MIC i3 &#ic
FRU, ThiEtEMRROTERICHT T 25 By
EERBLIEObDOLEEIONS, ThiIHLT
PIPC, CFS B X U CAZ TRt DO I h 5 DX
Flioxt 3 R i, BHEMRDOEND I~81F LIt
BA9ME <, BEERSOMIEMIROLEDMINC %>
T, MICHiz@EPoricER L, T2bb, MICH
EREEERTOMEMEEOLELNMT 2 L, P.
aeruginosa No. 11233 % MIC 2t Ot
PRELI-E* L B,

2) P. aeruginosa No. 1 ORBEMLIC & 5t
KD DOMH

a) MEEOHFEELLVERGE

P. aeruginosa No. 1 iZ3tFF3 2Wmiflifas, zhe
Ninviro TED L ) MBEEE SR THEVLI AR
a3t %Mz 7, Fig. 1D ;@ D, Mueller - Hinton
broth iz Bt M Ad D & % 10° CFU/ml £ 8 L /- B,
37°C, 18 Bl M 10°CFU/ml i2 & THE ¥ 5,
¥ foftE AR D A % 10° CFU/ml B8 L T 6 i1X1210°
CFU/ml ic¥3 L, MflEE D b O DOMMIZHER
ZHohixv, iz, BHMAR 10° CFU/ml & itEf
fa10° CFU/m] 2 RIFFEM ¥ 5 &, BHEMATIE 186
R 10° CFU/ml iC 3 THMET 2 48, il

Table 1, MICs of six antimicrobial agents for Pseudomonas aeruginosa No. 1 when resistant and susceptible cells

co-existed at different rates

(MIC: gg/ml)
Inoculum (CFU/ml) i L . . L. . .. .

g Ro Piperacillin Cefsulodin Ceftazidime | Gentamicin Sisomicin Ofloxacin
105+ 0 25 3.13 3.13 1.56 0.78 50
10°+10' 50 3.13 6.25 25 100 50
10°+10? 100 6.25 6.25 50 200 50
10%+10° 100 6.25 12.5 200 800 25
0 +10° 200 12.5 25 200 800 25

SY: Susceptible cell
R?: Resistant cell
Agar dilution method
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Inoculum

Viable cell counts after 18 hours of culture (CFU:log)
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Fig. 1. Counts of drug-susceptible and resistant cells of Pseudomonas

aeruginosa No. 1 at different inocula of both cells.
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Fig. 2.

Growth curve of drug-susceptible and resistant cells

of Pseudomonas aeruginosa No. 1 during mixed culture

without a drug.

3B L 72 10° CFU/ml » SIFEL V>, & S I
K% Zzh£h 10° CFU/ml FELZEL 1 BETHRK
ZEALBED S l, &5 BEMEMA%E 10°CFU/
ml, AL % 10° CFU/ml D8 T, fMia L
b 10°~10° CFU/ml t AEEEHEL 72, ZORKFE
S, MR OESE TR OB IR S h
5L Tz,

M ED 3 &M EEL BEOLEBROEKIL
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72

2 MIC o PIPC iR DHRM % T2+ 3
23, HEEKDCHUEMAROMMICE > THEE2RZ
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PIPC DFFEE T CRMMAT DO 187E % —BFfH k3
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Fig. 3.

o= - ~e resistant cells;

o—-=—e piperacillin

Growth curve of drug-susceptible and resistant cells of

Pseudomonas aeruginosa No. 1 during mixed culture in the
presence of piperacillin (susceptible cells, 2 MIC; resistant

cells, 1/4 MIC).

WMMENAHESNSB, Fig.3-b) OMMEE % 1ZIZE &
(10°CFU/ml) #%# L 7:&4Ti, PIPCic & 3 &%
HHRE OMEINE b3 4 & 1 2 BERYIA T I3t MIAT D3
MHPRfHIE &, PIPC DSMOMAETE & b ICHME
fER %5 72, Fig. 3-¢) D& 5 it 0EER
PREMMROENRID b H T2 L, THEMROMNM
ISRV N S L DEEL Lo T,

L EDRBED 5, MM s R BREERO
ErxOHAEDOE CHEEL IS, WMARONE Y
—> 6, Fig. 2 RLENEEBFMEEORER %
WL 120

3) P. aeruginosa No. 1 OREMMRDOLEE %K
DB D REIMEIE A

AiRo@EY, Bl WM BEAEET S
&, tEMRE OSBRI & D IDEH S h 2 ER
BsEBoNnl, TOREAERHNT S 72H, %7 Muel
ler-Hinton broth TRMEMME % 37°C, 20 RefEiREEL,
ZDELLEEE 7213% D 56°C, 30 FENE IR TS
WA ML 72, 37°C, 24 Bl EnThIZEL 1o,

Fig. 4 0@ Y, 2B EE®D T, WEMEI
X WML, Lo, SALE HIEE TR
DT 3B 8 BF & TR Al s h, 8RR
M2 IZEE L o k¥EDEBEHR E TRIEL /2,

ZDRERD S, P. aeruginosa No. 1 DRRZHHAY
ORI X > TP IcEE SN BBEOYE I X
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e——e supernatant (Mueller-Hinton broth, 37°C, 20hours);

A---a heat-treated supernatant (56°C, 30 minutes)
Fig. 4. Inhibition of growth of drug-resistant cells

of Pseudomonas aeruginosa No.1 by super-
natants from broth cultures of susceptible cells.
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4) P. aeruginosa No. 1 ORI DOLEE FER
DEET F VBIERBBEOMMIIB L ZTRE

il DB MARE D 3 3 _E 1 b OB DRI
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VOL. 40 NO. 6

AR D 2 o = —1R L IRREINHIY R 725

Viable cells (CFU, log)

Incubation (hours)

o——o P. aeruginosa ATCC 10145;
e---e P. flourescens ATCC 13525;
& P. putida ATCC 17464;
a----a P. cepacia ATCC 25416;
o—a0 X. maltophilia ATCC 13637,
w----a A. calcoaceticus ATCC 23055;
e=——2z F. odoratum ATCC 4651;
«—---+ A. faecalis ATCC 19209

Fig. 5. Growth curves of various non-glucose fer-
mentative rods in supernatants from broth cul-
tures of drug-susceptible cells of Psexdomonas
aeruginosa No. 1.
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&% 3, P. aeruginosa DFE—EHIT serotype DR
nhMfALSHET AFEREL TR, 77—V DOREE

1R 7T7AIFORAIR & MR Ok, 7013
Rizo etk b DR —HWROB AR O THEN:HIE
Aoha,

SEIE %3, P. aeruginosa No. 1 FICHET 5 &
MM L TR S, BROTIEEDORERICN T2
MICHic YD &S k¥ WEBLZTHLEV B %
ML, #FORKR, MICH XM ORES L U
MM DRSS L 2% & 5 2 EMBASIICK -
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% 7= P. aeruginosa No. 1 ORI 3 5 fGHHARE D
MEERERN L o, TREMEOMMIZBEMRD
M & > TR A A EABA SR, —HIC KR
MERDOREHE IBEKLI VBV EEbh T3
b3, BRL ORNTIX P. aeruginosa No. 1 h Ot
ROREEE IIRBREMBEOZTL LMEEL LW, Ly
L, MM R i R ORE 2 NH T2
SRMOYMHEREET L 2B, TOVWAR,
BHEORRECHANT, ZOMDOT ¥ IHIEREE
DEBCRIEBEBLIZERV, ZOXEKIZDVLTIR
FlEf &R PTH 3,

P. aeruginosa No. 1 # DT DHEDO—TDH
BRIC I T 2 MMEMRT & R IE, BMEE OB
fAlorOEEEBLIRTAESNLEL ONS,

X .73
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BIOLOGICAL CHARACTERISTICS OF CLINICAL ISOLATES OF
BACTERIA AT THE COLONY LEVEL

() INHIBITION OF GROWTH OF MULTIDRUG RESISTANT CELLS BY
SUSCEPTIBLE CELLS CO-EXISTING IN A SINGLE ISOLATE OF
PSEUDOMONAS AERUGINOSA

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

Minimum inhibitory concentrations (MICs) of six drugs for Pseudomonas aeruginosa No. 1, a
typical isolate, which forms colonies of different serotypes and drug-susceptibilities, were deter-
mined and compared in regard to degree of resistance of the cells in a single inoculum and the ratio
of the resistant cells to susceptible cells. MIC values of the drugs varied according to the number of
resistant cells in an inoculum and the degree of the resistance to each drug. The interaction between
the drug-resistant and susceptible cells of P. aeruginosa No. 1 in the mixed culture was investigated.
The growth of drug-resistant cells in Mueller-Hinton broth was inhibited by drug-susceptible cells
inoculated. For the reason,the inhibitory factor was produced in the culture broth of susceptible cells
at 37°C, but was unstable to heating at 56°C for 30 minutes. Furthermore, the factor specifically
inhibited growth of some isolates of P. aeruginosa, but did not inhibit the other species of gram-
negative bacteria tested.



