VOL. 26 S—2

CHEMOTHERAPY 79

PC-904 1= X % &I DB MBELIZ DT

HEFRE - M — - PHFE - ChRR=
TMEBRKFEMENERE

PC-904 B EREFITREKASHTHRB S FLW
¥ 4R penicillinTd 5, ZFKHFix Ampicillin © amino
i 4-hydroxy-1, 5-naphthyridine-3-carbonyl ##%
EALLLDT, 77 AR, RUEERCLIEBL
CHENYET S, & {c Pseudomonas aeruginosa
st s B¢z Carbenicillin i E<IEWicEN T
h, Gentamicin & FRITHEHERTY, L4 Ps.
aeruginosa Tt X 07 5 s¥EiIcx L Carbenicillin
% Sulbenicillin X v § @h 7o BEF ¥ %R+ Ampicillin
BHEXKRACRR I h, BEROLLAWIHARAR LK
»BH00,

.2 3z 3 iz Carbenicillin, Ticarcillin 7c ¥ 03
#|% Ps.aeruginosa \Z{FR &L EOHMBELLE
EETHEMFEC X »BELY, Carbenicillin £ Ticar-
cillin ¥ fE X $4, 2,500ug/ml o HikEE(E A
¥\ TH A MY 7r spheroplast B EA A LR B T &
YEE L foo ¥ 7= PERKINS!®, PRIOR!D & §, Carbeni-
cillin # Ticarcillin % #h ¥ h Ps. aeruginosa - {E
AL ZOHBELYEEETHEKFC L » B R
L, spheroplast AR LR B EREL TV 5,

SEFE 12 PC-904 % Ps.aeruginosa e X
et 2ORBELLUHEEMRCERETEUSY A
WTBZEL-L &5, Carbenicillin x4 L Rizs 1
ARMBLhI-DTHRET 5,

I. REBEMHESLIURRLE

1. EREKkS X UEERER

fak 3 iGIBE Pseudomonas aevuginosa E-2
\, FEHE LTk PC-904, Carbenicillin(CBPC) D\~
ThLDEORAL b DEACTITE 5 7ok PC-
904 3s X 0t CBPC o Ps. aeruginosa E-2 iZxt3 % MIC
EhZh 3.13ug/ml L 50ug/ml T -1,

2. frEZEHSCL 285

ARFL ¥SF7ALTEARGERICT 4 L AEREAF
WL, —F, H3MIRE S EBY T > e iiig b
DEREH S~ 77 ACBKL, Th¥EX LT, £
®, 774 Vv THALL, COFERY 37°C EREKE
fToMREBEME (BAX¥) K IVBEELL,

3. EEBTEMBECIZBRE

Tryptosoya broth (= y A 4) ZHWTHEE ¥ 1T
Tevs, Zhu# 1% D4 T heart infusion broth (HIB

P2y AL)NCEEML, 37°C THRE SR XTI T
B4 3 ISk ox Bk Bic FRER &, 1, 2,
4 ISR WBR BT 5 LRI G EL, B
FHEMBOMRS L Lo TV b b 1% glutaraldehyde
WWT TRIEE %2477\, KELLENBERGER & 0D Jik!'?
i~ T, 1% 0s0, THREEHK, 72— ARFITH
KEFTIsTco ChEEHRA V7§ —AIZERL, BR
BRI X DR ITI st EDOEH — KV,
S TERELEABTHEMNH JSM-35 (BABRF) TH
HORMMEXBEL o

4. spheroplast RIZRITTHE

Stabilizer & L T 20% sucrose & 0.2% MgCl, %
FA HIB X HV, ToOxEM® LR IFH S,
FBEHYIC stabilizer % & A 728Liy (stabilized) 4 ¥
7\ BEsh (shocked) TA X 1T\, 20% sucrose &
0.2% MgCl, ®#fn% f- heart infusion ZEXEH (= »
A4) BERALTEBEGHEYTL >

1. % 8 # R

1. (CHHERMEC X 2B%E

Fig.1 (a) \XIF#7s Ps. aeruginosa E-2 D3 BMFE L
TWHRTYBRLALOT, KRIBME OB TH
%o

Fig.1(b), (c) ix PC-904 # {EH X 1-BE DT, (b)
(% 3.13ug/ml, (c) i 50 ug/ml %P SRIBETH
D, WIFhb SERIEORTH 5, 50ug/ml RfEAE
BB ETLHEBIZEL { elongation L, filament {k,
+5%0C spheroplast BEHEETHC LANTE
Teh -1

Fig.1(d), (e) 1% CBPC #{Ffl X ®1c & ¥ DT, (d)
13100 4g/ml, (e) (% 500ug/ml % {Ffl SR IHE T D
b, Whi 4ERE OB TH S, 100 ug/ml fEFHTIL
BEE13E L { elongation L, filament JROFEBHRL
7oo LML 500 ug/ml {EFI T3 PC-904 D4 L Righ,
%< » spheroplast HFEEYBRETH ENTEL,
ZD k) BRI X OIRFMCBET oo,
R EEEFEEEY AV TR T

2. EEBTHEMECLOHE

Fig.2, 3 BEHE T BMEARHEREOLEROE
LR LIcb D TH B, Tibb, Fig 2 ik PC-904 o
Ps.aeruginosa E-2 voxt -+ 5 A % Zicdb o, 108



80 CHEMOTHERAPY

APR. 1978

(b)

(c)

cells/ml OXFHEINCIER 134, 31.3ug/ml T
LMENIlER Lo biiah - o CBPC #EM &
w4, Fig.3 1wRT X 51 50ug/ml CIXifEm s
fERA R Sh, 500, 2,500 #g/ml {FH CREH 7 FH
NF 1P (e

T D X5 BB O B L Fig. 4~18 1R
L#a

Fig.4 \XIE#7c Ps. aeruginosa E-2 @%%QE@

Fig.1 Phase contrast micrographs of Ps.
aeruginosa E-2.

(a) Untreated Ps. aeruginosa E-2 cells obser-
ved after 4 hour of incubation.

(b) Cells after 5hour of exposure to PC-904
(3.13ug/ml).

(c) Cells after 5hour of exposure to PC-904
(50ug/ml). Filamentous cells are obser-
ved.

(d) Cells after 4 hour of exposure to CBPC
(100 pg/ml).

(e) Cells after 4 hour of exposure to CBPC
(500ug/ml). Spheroplast-like structures
are observed.

(d)

(e)

T, FAfEGER smooth I RIBEL /R LT, b
5 LB B B MRS SLAEMCE X D Z ENTE L,
Fig.5, 6, 7 ¥ PC-904 o 3.13ug/ml #% h £ h
1,2, ABSRIER SRk kR B B % © HiET
elongation L, fEMREMEOREME & HIZIEFH Ic & < 7x
>t filament JROPREEBILETHZ LN TEI,
Fig.8, 9, 10 1 PC-904 o» 31.3ug/ml # zhFh
1, 2, 4WERIMEH SR L EOAEEBHEBR T, HEIM
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Fig.2 Effect of PC-904 on the viability of
Ps. aeruginosa E-2
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Fig.3 Effect of CBPC on the viability of
Ps. aeruginosa E-2
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RSABOMY S 7 { elongation L, filament JRiz7c s
7203, CBPC fEARsIC & b h 5 X 5 /¢ spheroplast
BEEYBETAIC LN TR T

Fig.11, 12, 13 ¥ CBPC o S50ug/ml #* *h *h 1,
2, ARRFRA SR L EDEEEBHEET, M 0 &E8
LEBRREL I 57 filament WEXBRTHZ IMNT
37‘50

Fig.14,15,16 ¥ CBPC o 500ug/ml ¥ xh Fh 1,
2, ARTAFRI SR L X OEABEE T, BB fila-
ment Ru¥ZL, spheroplast FEECHEERLBIET
HTENTEL,

Fig.17, 18 i CBPC o 2,500ug/ml #* xh*h 1,
2BEREIfFR SR L EDEEERBRRT, B X H E D
elongation #-°, % { ® spheroplast B#E BT
A kﬁ.\fgto

Ll Rtz & 3 b, 108 cells/ml ¥ thic PC-904

RIER @A, MBI EE LA bRT, sphero-
plast ML EBB T LN TEEh 5T £ TK
1z PC-904 DR WM A DR B & D X 5 U
BENBBTELINRMRITR - %o

Fig.19 2RBENR 0L BB OB Y TR LIL DT,
10° cells/ml > fic PC-904 % {E/f X144, 3.13,
31.8ug/ml CHRWHILIERAED bt

Fig.20, 21 {3 PC-904 3.13ug/ml {Eff 4 WM& D&
ERERT, BEABRHIBHL TS L5 f@Eix
B ENTEI,

Fig.22 3 PC-904 31.3ug/ml £/ 4 BRI D AR
BT, 3.13ug/ml (EROBA LERAHE R ED
too

DX 5kt PC-904 DBEERAIN RN BB AT,
CBPC fEfBFIc A bhic X 57 S8 B 9 7c spheroplast
BREEYBETHIC ENTE 10

3. Spheroplast BRI RIFTRE

EEBFHEEHEC L 5HBHEC LD, PC-904 »{F
A2 fcif4A, spheroplast LY ADHZ LN TE
hoteDT, ThE¥ERILT ST, stabilizer #»
JA\~T spheroplast FEREEIC DV TR A 1T 72 » oo
ZOfEE1 Table 1 iR+ X 5ic, PC-904 » 1004g/
ml % 3BREIFER X784, stabilized ¢ shocked
EEEEhER 2.1x104, 1.3x10%cells/ml TH b,
CBPC o 500ug/ml fEFCiL 2.4X 105, 2.5X10¢cells/
ml THho7o T b PC-904 it stabilized &
shocked CEKDZEMNR LT, spheroplast R X
hic W Edbh o tco —7, CBPC fEATII# 105
DEMNE SR, spheroplast RBRICHHIND = &2
bhr o To =D spheroplast I RIFTHRERIZAE
WS, EEATTHERECIAMEREOZERL X<
—ZH LT\

1. # ”
AEAEBFEMBL 1965 FLRBEML I h TR,
LUMENF¥OFTHFTIHED AVbDhith otk Lk
L, IFMEERCTAME Y FRIR L 2OHBE
L EEBFEBBC X VBERLT - LHRI LD

PREIHTVWAW, FL L k3 T T-1220,
CBPC, Ticarcillin /g YO FHK|#% Ps. aeruginosa Z{E
AEetc s 2 OMBELCOWTHRE T\, T-1220
ERAIRIBHE', 2,500ug/ml OFBEDS B\ TR
BIEAXRBET AR 3\ T spheroplast fE#EH
BETERVCEXBRELI

—J CBPC ® Ticarcillin® ‘(% PERKINS!'®, PRIOR!!)
LAMELICHR LIITRAKET, SBE (2,500 zg/ml)
fE R 3\~ THEAY 7x spheroplast KX BIZT5 &
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Fig.4 Untreated Ps. aeruginosa E-2 cells observed by scanning
electron microscope

Fig.5 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 3.13 ug/ml of PC-904 for 1 hour

APR. 1978
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Fig.6 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 3.13 ug/ml of PC-904 for 2 hours

Fig.7 Scanning electron micrograph of Ps. aeruginosa E-2 exposed

to 3.13 ug/ml of PC-904 for 4 hours
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Fig.8 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 31.3 ug/ml of PC-904 for 1 hour

B S ——

Fig.9 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 31.3ug/ml of PC-904 for 2 hours

APR

. 1978
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Fig.10 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 31.3 ug/ml of PC-904 for 4 hours

Fig.11 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 50ug/ml of CBPC for 1 hour
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Fig.12 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 50 ug/ml of CBPC for 2 hours

Fig.13 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 50 ug/ml of CBPC for 4 hours

APR. 1978




VOL. 26 S—2 CHEMOTHERAPY

Fig.14 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 500 ug/ml of CBPC for 1 hour

Vi

Fig.15 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 500 ug/ml of CBPC for 2 hours
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Fig.16 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 500ug/ml of CBPC for 4 hours

Fig.17 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 2,500 ng/ml of CBPC for 1 hour
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Fig.18 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 2,500 ug/ml of CBPC for 2 hours

Viable cell count (cells/ml)

Fig.19 Effect of PC-904 on the viability
of Ps.aeruginosa E-2
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Fig.20 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 3.13 ug/ml of PC-904 for 4 hours

Fig.21 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 3.13 ug/ml of PC-904 for 4 hours

APR. 1978
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Fig.22 Scanning electron micrograph of Ps. aeruginosa E-2 exposed
to 31.3 ug/ml of PC-904 for 4 hours

Table 1 Comparison of the viable counts of stabilized and osmotically
shocked cultures (Ps.aeruginosa E-2)

Controls
Exposure ‘

Stabilized Shocked
|
8 ‘ ‘

0 hr |  2.0x10° 2.0%10°

3 hr 9.0x107 9.0x 107

.4 N T 3 oo

SEIFAE S IHT L ERLF TR THE S R
7= PC-904 o Ps. aeruginosa \xt3 % SAEZAL % (7 FH
ZHEMBI X OEAE FHEEY AV TRHFEfT e - e
Lz A, T-1220 R EEYE L FEET, BREEH
nBlbh RT3 CBPC fEfIRED X 5 7¢ spheroplast
B SR BETH LN TERh » T ¥ 1o stabilizer
% i\ T4T7c - 1= spheroplast JZRAE DG F 2 B & PC-
904 3. CBPC |z}t~ spheroplast #EH LIz \ 2 &
Db oizo 6T PC-904 % Ps.aeruginosa \Z{EH
RS, TOWBEMRC S\ T spheroplast 235 F
DI ENTREBET A0 LEbh b,

T, Ps. aeruginosa =45 %) o4 B penicillin 238

2:1% 108

Treated
PC-904 (100ug/ml) CBPC (5004g/ml)
Stabilized Shocked stabinzed'”""éhocked
2.0%10° 2.0%10° 2.0%10° 2.0X10°
1.3x10* 2.4x10°

2.5X10*

MEFBZ I TH Y, hbO(LAMIEDOHEE
AR D b B B o 8% Zihic { \» CBPC, Sul-
benicillin, Carfecillin, Ticarcillin /¢ F¥ O —7
L, HiR OB A 2o T-1220, PC-455, PC-904,
BAY 1353 /sl s —Fiekpldhs X5 icibh
%o

BEBIXZhDOLEYD Ps. aeruginosa Wit %
RBEALIC O\ T R 1T » IR, BECET 51
£ 4)\% spheroplast 235 ¥ h B S hic\ 2 Ldibh o
foo ThHBI 7N — 7 DOHEEIEABIERAR LR D
ME D, E AL & PUBETE M o Bl T L Bk
NEEch %o
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Iv. ® )

SUHELESIIHFL KL TRES SHTHR SR
72 PC-904 © Pseudomonas aeruginosa E-2 =x}3 5%
REILT 2\ T, ki 3 & & LT Carbenicillin %
RAv, (CHEEME EEBFRMSEC X ORNETE
SR, RO XD Y 2 bhis,

1) 2B X 5mMgTiz, PC-904 XfEFRA &
koA, EEIZEL ¢ elongation L, filament %
T B3, Carbenicillin fE il ic & & K 1o
spheroplast BRI RBRTHZ ENTELN T

2) EARFEMBC LB TL AT, PC-904
D 10MIC RIEXIFREL1BE, H5VIXBRBEERN
A bh BRI\ Th  spheroplast B % BT
AT ENTEIh ST

3) stabilizer % i\ /- spheroplast JRBEIC R T

gy, PC-904 i3 Carbenicillin iz }t~, sphero-
plast B IhIZ{ W2 Lddbh o T
X ik
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MORPHOLOGICAL ALTERATION OF
PSEUDOMONAS AERUGINOSA E-2 BY PC-904

Taxesu:r NisuiNno, JunicHr Yawmacisur, Yosuivt Hirar and SxHozo Nakazawa
Department of Microbiology, Kyoto Collge of Pharmacy

The effects of PC-904 and carbenicillin on the morphology of Pseudomonas aeruginosa E-2 were exa-
mined with the phase contrast microscope and scanning electron microscope. The following results
were obtained.

1. With a phase contrast microscope, exposure to PC-904 resulted in the fomation of marked fila-
mentous cells. However, the spheroplast-like structures could not be observed by the treatment with
PC-904. Exposure to carbenicillin resulted in the formation of spheroplast-like structures.

2. With a scanning electron microscope, typical spheroplast-like structures could not be observed
when PC-904 was allowed to act on Ps. aeruginosa E-2 cells.

8. Possible influence on the ability to form spheroplasts was studied using stabilizers. As a result,
it was.found that spheroplasts were not formed when PC-904 was allowed to act on Ps. aeruginosa
E-2 cells.

The morphological alterations of Pseudomonas aeruginosa E-2 treated with carbenicillin observed in
this study were similar to those noted by PERKINS and PRIOR



