BEOHEKSBE DI 0= — LRIV BT 2 EY8R MR
(IV) RREOKEMIOESE T 2 WMINGHRFICOWT

AN
7 H

HEEY « R FEY - NEFINERD
$1 . { R

DEFHILE — v — 1L - (LT
Rl E2 PRl e G B ke o

(PRAEILA 6 HRM - VRS54 1 A 14 HRH)

FRE 8t Pseudomonas aeruginosa No. 1 ki3 serotype 8 & U' % DD EW LIRS R
I —BHETIEKT, FhLoDIu-—bhoREEREME (1S) LEsE (1
R) 2578 U7, 1S OBHER T 128 EF R E T, 1R @ sub-culture DFHE % MEI L 72,

%7:1S k53 P. aeruginosa No. 4 kL D 53BEL 72 4 R,

4'S DERE L E <MH L A28, P

aeruginosa No. 2 kD 2S, 2R OWFHIC BEEE 52 ko, 510 1 S LHKRTI
i3, FRA20 FOEARSVBELET 5 2 L SDS-PAGE EXKkENC & > THEEI N
ZOEERAEFEE 2R TEETH 548, pyocin THZZ L BTHATELh o7,

Key words: Pseudomonas aeruginosa, growth inhibitor, co-existance of drug-susceptible

and -resistant cells

H% 13, & &2 Pseudomonas aeruginosa O B K 4> B
1BHEDO IO =—RFMREL, TD S b S8EKICK
B -REAOREZ I 0 —HEL, E5KXZD1T
Bi#kiz i serotype ¥ X Uf 8-lactamase BEHEEN £ - 72 <
Re230=—PRETILEHREL Y, EH—FD
SBHTHAONS ZOEORF IO = — %, SAIMEMR
BRI AREL 220 S XS ke b oBBM L
E#¥%TH 5 P. aeruginosa No.1 DRBRMMABROZHED
i, £ET2S5FMEMBOEBEEMGIT 2 2 L 28)E
L7,

P. aeruginosa DK IR IcRE o =——B3H#ET S
RAE, ZOBHRCODOTRBRELITCEBSNIBEET
TRF|E LY SEIE, —D P. aeruginosa DEGKR S B
KOMBIIHR T C 2L TRE2MA O TZORERER
&3 3,

I. #EBELUHE

1) SEREK

B DBy, SEOMKME L %L Y VMK
M EREH (OX0ID), F 3 2 v — b i
(BBL), CLED # X #zih (OXOID), EG #E XK % i
(kB %FEHV, 35°C, 18~48 BRI &E 1T o /2o %
®% CLED 5t e RE L /e 2 0 = — 2 NIRKICE

2L, u=——MHRUVBEZZ2HbDERIRL, Thoo
77 LAREMEERRERL ok, REERABRICLD P
aeruginosa L [RE L 72,

2)  EAIBZMMME & i EARD D 38R

CLED 2t Fic 5B L, P. aeruginosa LREIE X h
724 2 0 =— % Mueller-Hinton broth (Difco) % H
WT, TRERITC, —REHEL, 25 Dsub-
culture % #MHEK L L T, piperacillin, cefsulodin,
ceftazidime, gentamicin, sisomicin X Uf ofloxacin
DEFEFNCH T 5 B2 BRI EREFATRLY
&> THIEL 2,

3) HELEROAR

P. aeruginosa No.1 5% OfthORMEMILIE, Muel-
ler-Hinton broth ¢ 37°C, 20 BFREsEH%E, BIRK
% 4°C, 5,000r.p.m. 10 2RELOBL, LiFK
045um S UR7 7405 — (S VRTH) TR
BRE L TRV

4) EFERHETENY

Micro-titer A micro-plate (8X12 7%, = 3titi3)
iz, P. aeruginosa No.l1 DBEZHMB O % &
@ Mueller-Hinton broth 12 & 3 2 £ %5 &R %,
FNZEN 100l FEL, ZORLEFRICEKRS B P.

* WREREX EA 3-10-1
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aeruginosa @ Mueller-Hinton broth i & 2 —75% 3%
W 10'CFU/mlic & 3 & SR L 72 % 35°C,
18 KEfMI B3 1k, WORE O/ %2 AIRK ¥ EZ L
T2

5)  SERNIHINE 1k D& M

3) TROIK U 7z ¥k & D 18 & L 7 RIS % 1
T51S L% —-20°C, 4°C, ZiRTHIEL THEHK
WS HBEE TOREM %, P. acruginosa 0 it K
g A ISR R R R L L TR D e,

6) Hr#E LW OEEOBKKD)

P. aeruginosa No.l # SO 4RO L# %
Ao FETHML, SDS sample buffer (pH 6.8)
T100°C, 1 FImELE L 722 b D 23K E L, 3k
B~ Vit SDS-PAGE mini (4~12%) (TEFCO) %
v, 20mA, 1HFFE%EIL 7z, ¥kBI#, Coomassie
Brilliant Blue TEHRE%1To oo S TFRERE~ —
A—ELT, 447y FHBOESFH (MW
97,400, MW 66,200, MW 45,000, MW 31,000, MW
21,500, MW 14,400) B £ U E 4 FH (MW
200,000, MW 116,250, MW 97,400, MW 66, 200,
MW 45,000) %#{#EMAL 7z,

7) pyocin typing HER

pyocin & O#Et L, Gillies & Govan D5
WHEECTUTo 7, TbbEBKE, v vr—rvFns5
% B MM AN Trypticase soy agar (BBL) degeiz,
LS5 TA1IecmIBTERHEL, 32°CT 14 REfIss % %
Toleo RBELLBBKEAIA NS SATHhEL
D, ZOFRE 7 ookl AR T 15 HHBHE L 1,
ZOunRAEERBEE, pyocin IS RE 8 kB
LULS, IR#%%2 1ecmIBOBEREBTHCEHAH MR
WL, 3°C, 18HFRIBSE L 1o, 353, HEMHELS
DEEZARMCHEL, HAIEZHREL K,

II. £ 8 #% R

1. P aeruginosa No.1 OBl g0 P,
aeruginosa FER BRI N 3 2 S REIMNHIE M

KEROBICEHE L 72 5 ISRV, P aeruginosa
No. 1 kD E &M HMAIZ (1R), P. aeruginosa No. 2
HWoOBRMEMEE 2S) 8L UmMMEME 2R), No.4
BRD 4S B X U4 R D% sub-culture DFEIC S %
1S 8% FFORERRET LT,

FiglotsY, 1S EEIYRIS OMIE T &
2N EE R, LU IROEBE LT
13, 128 fEAHGRE £ CHSIER2Z TR T, 2S B LU
2RO IIFHERZS 2% 0H, 4SBXU4IROD
BEC TN TN REB LU 12815 CEIER »
o UEDERD® S, P aeruginosa No.1 kk D&

Titer

Test sub-strains
_J Jexe) (
g

000000000*0 ?

[0lele/e'e o 0 0l0l0l0}

Fig.1. Growth inhibition of sub-strains from

Pseudomonas aeruginosa isolates by superna-

tants of overnight culture of P. aeruginosa No,
1-18.

128
5 R\ —wc \/
2
25\
;E N\
ol \i\
=
= \\~ 4°C
3 16 e ma
)
—
& 8f
b ~
2 Al Room temperature\
g .
g 2f N
a
1 1 1 1 " i
0 1 2 3 4 5
Days

Fig. 2. Stability of growth inhibiting factors in
supernatants of overnight culture of Pseu-
domonas aeruginosa No.1-18S.

AR DR EiF i, F—EE O ERkOBEHEC
HENWER T %, ZOHE, 1S EENMEIER %
BT 50, TOXNRE RS P. aeruginosa DEMI
X, YOLIRMREFLTVIOMLBEED LI AT
BT, 5l&RERNBLETH 5,

2. P. aeruginosa 1S ¥5#% EiEh OMFEHFEIEED

TEN
1S52% LR O—ED P. aeruginosa w3 54
ENHRFOBEREORER S, —20C, £CBLUE

B (20°C) 1< 1~5 HERER, EHEROFBEEHED
S B HFFUEHROHE I & > Tk,

Fig.2DEsbh, —20CORETI5 BFREEL
Rizhz, LHLLCB LUEE Q0C) TREE
L, ZOMEARERCBWTLVEETH- Iz, Bt
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OEBRBICTEETH D T L HB¥BHL 12,

3. 1E% EEPOMBENEICBEE T 2 BEAMYE O
RE

P. aeruginosa No. 1 0 1S O¥E# ¥, R
# A EREINHIEME ST S, OB RE
T, BHMICKRIET 2 LML 2, ORI,
1S#2% F iR P. aeruginosa O REREIM 4]z B 5.
THREBHOFENTRRE NI,

c 8 7 6 6 4 3 2 1 C

(»0TX"M'W) 10%I°W BZTS

C : Size marker

1, 2 + 1S culture-supernatant
3, 4 : 45 culture-supernatant
5, 6 : 1R culture-supernatant
7, 8 : 4R culture-supernatant
Fig.3. SDS-Page of proteins in supernatants of

overnight cultures of cells selected from Pseu-
domonas aeruginosa No. 1 and 4.

KERDOTCICM L e Az & 0, Wh &' 115>
ERBLU I, WEMEET S 1S HE M, FLA L
MEDZVIR, 48, 4R O EHICDVT bFIBC
MNL7 Fig. 30 es0, 1S Ei#cids i, #9
203 CHHY I 2B A OFEERRT /N> KB
ohlce LW LMDIR, 4S5 LU 4R B i
12, COMOEHDFERTRT /N> NI S led
o712 1S & &2 P aeruginosa No. 1 MK+ 5 1
R EWi, COMODEEBTED S Nlh o finti:] |
ahs,

4. P. aeruginosa
pyocin typing

BRD EBY, P aeruginosa 1S B & CMLOEEKS
Wt P. aeruginosa D—E OB % L FEL, R
B OXEHE % %) T 2 3 pyocin & L TAMELE 3
bDOTH B YD »% Gillies & Govan DFFECHE L
TiTo 7o HERERE LT, HMEICHY 2G5S
bo kb P oaeruginosa 1S OB FER AW,
70t & L T pyocin type 6 #k%& v 7z,

Tablel D&Y, P. aeruginosa 1S KifE i,
type 6 R & FR { IO RE OREFEEIMEIL 72 721
SHEDH DEFERE & L T, pyocin typing ik i e
CHLEHOEROEE 2R L . ZORE,
pyocin type & L Tl type 31 L H[E Xtz & D
G, I1SEROLEETMHI SN Z Z EBFEDHOINT NS
P. aeruginosa 1 R TRHIEH 3R S hish o Tz,

MR & L 7z pyocin type 6 #RiC D\ T b R RS
ETo7. ZOWKROEEE EE X, HRE typel, 2,
3, SEROEREEMGIL 72 % FIHIEHEFREER T3,
type 6 £ 8 AN DIETRE B & U P. aeruginosa 1S B

1S5 Bl ch oMY O

Table 1. Inhibitory patterns of Pseudomonas aeruginosa 1 S and its culture supernatant for eight pyocin

producers
. . Test
Test isolate Indicator strain for pyocin typing . Pvoci
ibiti isolate yocmn
or Inhibition
. type
type strain 1 2 3 4 5 6 7 8 1S|1R
P. aeruginosa Inhibitory — - - - - - + - - - Type 31
1 S isolate zone
Culture G
rowth
+ |+ |+ |+ ]+ =1+ +] -]+
supernatant | iphibition
P. aeruginosa | Tohbitory b b e | = ] |+ | Types
type 6 strain .
Culture Growth N N n _ N B B B B _
supernatant inhibition

+: Positive, —: Negative
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FULIRICLIELEMERRL .

UEDORERH» S, P acruginosa 1 S H353EH 1z
B 2 FEE OWMMEIYHE 12, pyocin & XMER %
RT2EBLEHAS,

1. "

P. aeruginosa O —%B O FHEK 53 WE#E T 13, serotype
FOMOEYFHMROR L ZHIEHHEFEL, &5
Fho 0—EOREMIEMH TIZEAMBENRLZY,
= OREDE—5 M TR MM & MY TE
THZeR@ELTENLY,

P. aeruginosa OERAMEMKR T, REMICLHET
ZFEREICDVWTI, HEMICREOR—HEORSBR
DOUEEME b BE T & x\ b8, cystic fibrosis DEED
P. geruginosa BB T3, HEHICHRICEET S
bacteriophage i & % transduction iz & % O-#i i
EOESED SN TWE™, ZOMBEEL T,
BA HATE ORI M B 1) 2 BRFHREFIC & 5 ser-
otype DEAL?, B X U in vitro® B L U in vive'® i
BLTHBOHFABRESIC L D serotype BEILT 2
ZEEBEDI, 2D RIFREIX P. aeruginosa D4
f& O- 1 5 # & &8 O lipopolysaccharides repeating
unit 0 autotransformation % 7z 3HFMEFEIC L 5
ZheEzoN 3,

ZD& D RRET L BRICATERICBWT, FA—D2RE
BIVOMLUREOEMRED S b, ERIMMEMKED
R OSRMEMIRLIC & > THISI S h, Z OMMENHIETF
TEBRPICHRESNSE Z L 2HMEL 1Y, P. aer
uginosa No.1 DRBMEMABOEE LETOBESEYWE D
ER BEEERN T, P aeruginosa D—EDEKIC
ERAL, o7 F UBERBELSLS 7 LAREED
W 3 ERE X kWY, %7 P. aeruginosa No. 1
DRI DXEE 15z, Z OREOMAMEMEIER LS
2, P. aeruginosa O—ERDOEK 5> MR D serotype D
E2FEHET 5% T D serotype DELS LD L
3 iZ lipopolysaccharide @ O-#i [F##:&E & D £ 1L 03,
BMELECL>TETELOEELZTVWS, —Ff, ¥
FEINEYEME IZRTR D £ B D P. aeruginosa No. 1 BED
AR LA D P. aeruginosa BER P BEE T H
Do, ZOEOEMEOERIIESMITDEFRRZY
E BRI,

EEYERAPFRH 0 FOEAMMETHB L
DS, I RRE TH B, RERI VOB EL
T, P. aeruginosa \XEIFE & 72 i30S OME I RER
1B % pyocin ZE4 L', pyocin BZHE D
pyocin receptor ICkF &, REEH*RET 5 =
EBHION TS, FFOEBRFBERC LT, P

aeruginosa No. 1 BRDBAEMAL DL L WF DiEMY
| 1%, Gillies & Govan ik T/ L% 5 pyocin & it
YETELMoT, L L—MD bacteriocin & #tE
ahd,

A—®M0, A—0AMESBRD T 0= — ¥R
¥+ 5 Z ki3, P aeruginosa O % 4, heterogenous
cell population & LTEHESh s r by, L
D UEOEER T, P aeruginosa T, H{FEMILD
—HBMA OO MH T2 LEZESH
feo CDED% invitro 2B 3BEKH, ZORDFK
R & 2BPDORILEEBBTHEZED L S CHE
T35, $/cidhost CEDESLEEWELS X 50,
B S LEMEIC L D RIAIROXFEB LD L Sk
WrRT5H», EOMENHY, B E&FERFFT
b3,

X i3
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Pseudomonas aeruginosa, production of contrac-

Biological characteristics of clinically isolated bacteria at colony levels

IV Growth-inhibiting factors produced by cells of Pseudomonas aeruginosa No. 1

Intetsu Kobayashi'®, Miyuki Hasegawa', Shuichi Miyazaki?,
Minoru Nishida'? and Sachiko Goto?
Y Chemotherapy Division, Mitsubishi-Yuka Bio-Clinical Laboratories, Tokyo, Japan
¥ Department of Microbiology, School of Medicine, Toho University

Drug-susceptible cells (1S) and -resistant cells (1 R) were isolated from Pseudomonas aer-
uginosa No.1, a typical isolate, forming colonies different in serotypes and other biological charac-
teristics. The supernatant fluid of the overnight culture of P. aeruginosa 1S inhibited the growth of
P. aeruginosa 1 R completely at a 128-fold dilution, and inhibited that of 4 R and 4 S isolated from P.
aeruginosa No.4, but did not affect that of 2R and 2 S from P. aeruginosa No.2. A protein compo-
nent (M.W. about 2X10°%) was detected in the supernatant fluid of the overnight culture of 1 S, and
is considered to be an active substance that inhibits growth,



