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Fig. 1 Morphological alterations of E.coli No. 29
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Fig. 2 Phase contrast micrographs of E.coli No. 29

(a) Untreated E.coli No. 29 cells observed after
150 min. of incubation

(b) Cells after 150 min. of exposure to CS-1170
(1.56ug/ml)

CS-1170 »1.56ug/ml % 150 EH & ¢ 72BN 1% T, B
ko) filament {t, & —EICERFEEN F £ TIEE T 21%
PR LN, %72 Fig2c 12CS-1170 #15.6ug/ml %120
SER &R 72 B D1% T, spheroplast BiEiE i B 1§ %
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(c) Cells after 120 min. of exposure to CS-1170
(15.6ug/ml)

(d) Cells after 150 min. of exposure to CEZ
(3.13ug/ml)

(e) Cells after 60 min. of exposure to-CEZ
(31.3ug/ml)

#1501 & & 72 B D 1§ T, B Ko filament {t%> sphe-
roplast #EHEE AR L N —TIZEE LT 72, 2 /- Fig.2e
13 CEZ »31.3ug/ml %605 I fEA X 72 D& CH
ki3 & A & filament {b& §° spheroplast ¥ # % % ¥+
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C) EEETIRMMIC L 2WE Fig. 5 Scanning electron micrograph of FE.coli No.
Fig. 33 &€ X EFAMMAREN RN LR BNELL* 29 exposed to 1.56ug/ml of CS§-1170 for 1
RLRLOTHS, % b CS-1170, CEZ Ol kA & naiis

{ dose response & 2 FA LKW IERHBH H N1,
N &) AREERROTEEIL % Fig 4 ~Fig.16i2 7R
L7, Fig. 4 13IE% 7% E.coli No.290 &% RIAIE T&RM
W& (S smooth ThH N IERAFMEEZ R L T b0 % LK
BUZIRZ BT LA TET,

Fig.5, 6, 713 CS-1170 »1.56ug/ml # #n ¥ 1,
2, ARRMER YR ERBRR THEAKMORS
EELICERIZEC o 72 filament RO FEME X BB+
B EMNTEL,

Fig. 3 Effect of CS-1170 and CEZ on viability

of E.coli No. 29

Control Fig. 6 Scanning electron micrograph of E.coli No.

29 exposed to '1.56ug/ml of CS-1170 for 2
hours
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Fig. 7 Scanning electron micrograph of E.coli No.
Fig. 4 Untreated E.coli No. 29 cells observed by 29 exposed to 1.56ug/ml of CS-1170 for 4
scanning electron microscope hours
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Fig. 8 Scanning electron micrograph of E.coli No. Fig. 11 Scanning electron micrograph of E.coli No.
29 exposed to 15.6ug/ml of CS-1170 for 1 29 exposed to 3.13ug/ml of CEZ for 1
hour hour

Fig. 9 Scanning electron micrograph of E.coli No. Fig. 12 Scanning electron micrograph of E.coli No.
29 exposed to 15.6ug/ml of CS-1170 for 2 29 exposed to 3.13ug/ml of CEZ for 2
hours hours

Fig. 10 Scanning electron micrograph of E.coli No. Fig. 13 Scanning electron micrograph of E.coli No.
29 exposed to 15.6ug/ml of CS-1170 for 4 29 exposed to 3.13ug/ml of CEZ for 4
hours hours




VOL. 26 S-5

CHEMOTHERAPY 71

Fig. 14 Scanning electron micrograph of E.col: No.
29 exposed to 31.3ug/ml of CEZ for 1
hour

Fig. 15 Scanning electron micrograph of E.coli No.
29 exposed to 31.3ug/ml of CEZ for 2
hours

Fig. 16 Scanning electron micrograph of E.coli No.
29 exposed to 31.3ug/ml of CEZ for 4

hours
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Fig. 17 Morphological alterations of P.morganii 101
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B) frfRZSAMSEIC & 5 BB

Fig.18a (3 IE# % Proteus morganii 101DMAL T v
SHEFABBLLOTHEERISSBEDNIRTH 2,
Fig.18b, 18c, 18d 3 CS-1170 ¢6.25ug/ml, 31.3ug/
ml, 62.5ug/ml % TN EFN60TERH I CLBENRTH

5, WL EEKIZIZ L A L filament {64 312 sphero-

Fig. 18 Phase contrast micrographs of P.morganii
101

(a)Untreated P.morganii 101 cells observed after
150 min. of incubation

(b)Cells after 60 min. of exposure to CS-1170
(6.251g/ml)

(c)Cells after 60 min. of exposure to CS-1170
(31.3ug/ml)

plast MM % 7 L B CEHEET 5 g mEEEn,
Fig.18e i3 CEZ 7 100g/ml # 1505 {EFl & ¢ 72§ 1%
., —Bhi= it 8 L 72 8% filament {L L 7 Bithp b 1B
BT LA LIREN MR R LRI OREB L L b1
SRMAL 72, W Enk 5z CEZ (@t Proteus
morganii 1= %L T b CS-1170 i3 n 7= HEMIER £ 7 L
DT, &bz kBT HmMEE Ay THKRE DR
LML 7,

C) EhRTFEMMIC & 2B

Fig.19/3 £ 0 TSRO R KHERBE D £ BN KL%
TLEzLTH B, C5-1170 %#6.25ug/ml & & 1¥62.5
ug/mlfEH & 2B A, WEROBREICE VW TLR
wiER LN, L L CEZ #100ug/ml fEF & ¢
72384, 1M T3 CS-1170 %#6.2548/ml fER &2 125
o rRREEEIC ERBUI MY L e EnLLRIZE L ( B
BAEES bz, 0L ) L REERBOFELEILE
Fig.20~2512~ L 72,

Fig.2013 IE% % Proteus morganii 1010 % % % 3 1%
T Mm% 2 smooth e FAAE# 7R L Tv 5,

Fig.21, 22i3 CS-1170 »6.25ug/ml ¥ £ £ 1, 4
BRI 2 7o B ) E X EH % T, spheroplast B &

(d)Cells after 60 min. of exposure to CS-1170
(62.5ug/ml)

(e)Cells after 150 min. of exposure to CEZ
(100g/ml)
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Fig. 19 Effect of CS-1170 and CEZ on viability.
of P.morganii 101
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Fig. 20 Untreated P.morganii 101 cells observed by

scanning electron microscope

HRLNF BRI B NEERANTYORBL 2L %
BUBETEL,

Fig.23, 24/3 CS-1170 #62.5ug/ml # # LN 1, 4
BRI VER & ¢ 72 By 0 ik 2 % ¥ 1% T spheroplast £ #% &
R, BEEAIBIVEERNTHOTREL L BN o1&
BETLIEHNTEL,

Fig.2513 CEZ »100ug/ml % 4 B$R/ER S 72BN
EEF C—HEEATHRBE L 2L ) HELEHS

Fig. 21

Scanning electron micrograph of P.morganii
101 exposed to 6.25ug/ml of CS-1170 for 1
hour

Fig. 22 Scanning electron micrograph of P.morganii
101 exposed to 6.25ug/ml of CS-1170 for 4
hours

NBVITEALNEARHV ER L HELZTRLTEY), £H#
BoO#BLLIC—HLTWEERbNS,

Lt gesE s L ) CS-1170 # Proteus morganii
101 fER &€ 72354, B33 L A L filament {b¥ ¢
spheroplast & % T8 L ERMINICIERT 2 2 & H°
b1, 21 CEZ #1EHER B LT ABET S
DL HAHNIIEALIIENMBL, EFE L FEERNOFER
wL7z,

Zn s iz CEZmttEdEIc AL T CS-1170 i3 fEn 22
HEER %5 L7 T&5IC Serratia marcescens T-55
FRVREL 72,
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Fig. 23 Scanning electron micrograph of P.morganii
101 exposed to 62.5ug/ml of CS-1170 for 1
hour

Fig. 24 Scanning efectron micrograph of P.morganii
101 exposed to 62.5ug/ml of CS-1170 for 4
hours

Fig. 25 Scanning electron micrograph of P.morganii
101 exposed to 100ug/ml of CEZ for 4
hours
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H T3 %% filament 163 2 »* spheroplast £% H 1 »*£2
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Fig. 26 Morphological alterations of
S. marcescens T-55
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Fig. 27 Phase contrast micrographs of S.marcescens T-55

(a)Untreated S.marcescens T-55 cells observed after
120 min. of incubation

(b)Cells after 120 min. of exposure to CS-1170
(6.25ug/ml)

(c)Cells after 120 min. of exposure to CS-1170
(31.3ug/ml)

Vw3,
Fig.30, 31, 32i2 CS-1170 #6.25ug/ml # Z 1 ¥ 1,
2, 4RERER QB - R & & | SR 1% CHIKI filament
fb L spheroplast tkHEE % BET 22 LA TE T,
Fig.33, 34, 3513 CS-1170 »31.3ug/ml 2 2N ¥ 1,
2, 4 BERMER @ € - EE BRI T, Bk filament

(d)Cells after 120min. of exposure to CS-1170
(62.5ug/ml)

(e)Cells after 120 m
(100ug/ml)

n. of exposure to CEZ

{b & spheroplast HHEEHBE T&, —TBIIZiEHIRL
Ront,

Fig.36, 37, 3813 CS-1170 ?62.5ug/ml 2 Z ¥ 1,
2, 4BSRER &4 72REEXESRIR TH AL filament
{t.L spheroplast & » BB S NiEEEL Ronr,

Fig.39, 40, 4112 CEZ »100ug/ml # #n ¥ 1, 2,
4RFMER SRR ERESUS T 1, 2BFM% TIIE
& o filament %> spheroplast BitiE L R & 113 A B
HHEBT B EEFAREEZRT By SEBRETE,

LEnBgza R L D CS-1170 i3 Serratia marcescens
T-55cx L CLENHBEEAZTL, HKo fila-
ment {t,%> spheroplast & 2 o § 2 N BEI N
72, %72 CEZ Tiz —#&8» #i1Kk(3 filament 1k <> sphero-
plast #t#:& 2R L - AR OR@BE L bicZnd H %
BHRIIBETE L), EELFELZ LAY BRE
THIENTEBL LT,
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Fig. 28 Effect of CS-1170 and CEZ on viability Fig. 30 Scanning electron micrograph of S.marces-
of S.marcescens T-55 cens T-55 exposed to 6.25ug/m] of CS-1170
for 1 hour
94 Control

CEZ:100 __ _———"""
o —

- e

-~ //

—==* CS-1170:1.25

\_\‘ci.'mo 1 6.25ug/ml(MIC)

—_—

CS-1170: 62.5

Log of "viable cells/ml

‘ Fig. 31 Scanning electron micrograph of S.marces-
' cens T-55 exposed to 6.25ug/ml of CS-1170
for 2 hours

3

< -
—
o~
=~

Time(hr.)

Fig. 29 Uutreated S.marcescens T-55 cells
observed by scanning electron microscope

Fig. 32 Scanning electron micrograph of S.marces-
cens T-55 exposed to 6.25ug/ml of CS-1170
for 4 hours
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Fig. 33 Scanning electron micrograph of S.marces- Fig. 36 Scanning electron micrograph of S.marces-
cens T-55 exposed to 31.3ug/ml of CS-1170 cens T-55 exposed to 62.5ug/ml of CS-1170
for 1 hour for 1 hour

Fig. 3¢ Scanning electron micrograph of S.marces- Fig. 37 Scanning electron micrograph of S.marces-
cens T-55 exposed to 31.3ug/ml of CS-1170 cens T-55 exposed to 62.5ug/ml of CS-1170
for 2 hours for 2 hours

Fig. 35 Scanning electron micrograph of S.marces- Fig. 38 Scanning electron micrograph of S.marces-

cens T-55 exposed to 31.3ug/ml of CS-1170 cens T-55 exposed to 62.5ug/ml of CS-1170

for 4 hours for 4 hours
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Fig. 39 Scanning electron micrograph of S.marces-
cens T-55 exposed to 100ug/ml of CEZ
for 1 hour

Fig. 40 Scanning electron micrograph of S.marces-
cens T-55 exposed to 100ug/ml of CEZ
for 2 hours

Scanning electron micrograph of S.marces-
cens T-55 exposed to 100ug/ml of CEZ
for 4 hours

Fig. 41

n, # %

S. B. ZIMMERMAN and E. O. STAPLEY'" 53 F TIZ
Cefoxitin |- & % Enterobacter cloacae OF; 0% ALIZ D
VT L T Y, CefoxitinfER I & 5 #ifho) filament
{ki2 Cephalexin, Cephradine, Cephapirin, Carbenicil-
lin, Ticarcillin # A & w720 £ D LAV EBITL T
B, 21 Thk BV 6 ICEEEDGREZ TR
Cephaloridine, Cephacetrile, Cephalosporin C, 6
-aminopenicillanic acid, 7 -aminocephalosporanic
acid, FL-1060 % & Ti3 Witho» filament {Lh‘E8o H M %
ol b WELTwD, FTEHEYLIZHL (RSN
cephamycin F ¥4 WK CS-1170 4= &£ 5 E.coli No.29
DTGz >V T CEZ 2 el ¥R/ & L TRSTL 72 &
= A, CS-11704z & % itk filament 1tz CEZ £i31Z[5
BTdh - 12 HCS-1170 DB E X D GEWBIIZ 15 TH
iz 1 MIC i#tf T3 CEZ iz o~ spheroplast b HiE »< i
BLiZCK Bk En S 2 50T 28K LEH LN,
#%;5B. G. SPRATT'®?4 (3 penicillin fERIB§IZ (3 B E.
coli DR MEEALZ RET HEF & L T, penicillin bind-
ing protein NHE X %¥F Twvwb, T 7% bt binding
protein 1 (3 cell elongation |- #B% 5 7., %7: bind-
ing protein2, 3 (3% f1 ¥ 1 cell shape 35 & U~ cell
division |84 2 L LTk, £hllsiz { binding
protein AHHET 2 L ¥ BEL T3, LEEn L )i
FRE THEH E.coli TR 6N BDI3 CS-1170 & CEZ
T binding protein (23§ 2 BHEIZ L L HRXH 5D
TRRLWHELEZLNDLNT, FHEINHIZOVWTE
M2 RATVWEEZ TS,

% 72 CS-1170 i= &£ % cephalosporin &t ¥ 7 Proteus
morganii 101DOFRETALIZ DWW TRE L 7- & 2 AEK
1213 & A & filament {4 3 55 B¢ 8= spheroplast &%
EEERL TEERL T RTF2BBETEL, 20EE
|2 Serratia marcescens T-55 DFHEEALIZ DV TLHK
FHL 72 ACS-1170 » 1 MIC 6B T2 8 K i fila-
ment 1t L, 10MIC M Tiz & % ) filament {b+# §° (=
spheroplast tiHEis # XL L F T2 F2BET 5 2
LW TEL,—F CEZ itmiskizx L TIRREZHETH S
2O ERZEREIN TR —ROBEEIZEILH R L 75,
BB E & bIco R, MMLEELEEEZRLY,
L E o & 912 CS-1170 i3 cephalosporinase % & 4 ¢
% Proteus morganii 101, Seratia marcescens T-55 |2
ML TLENLHBERZRT I LATHEMIZHEDLI L
nr,

-2 ¥

SEFEE D IZ=ZXKRRNEH THL (BRI N2 CS

-1170 \= & % Escherichia coli No.29, Proteus morga-
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nit 101, Servatia marcescens T-55 NFIMBE(LIC DWW
T, H#¥EHF & L T Cefazolin (CEZ) # v fifa,
PAHZESARSR S L ERR THRSRIC S VM 2T 12
B/E, RKOL ) LAY BLNT,
1) E.coli No.29i=%t L CS-1170 ¥ e &3¢ 72384, 1
MIC iz @ tk»« filament b L 12k P60 2 iKW T 2
A%, 10MIC iz & £ 1 filament {k+4i= spheroplast #
WE*HRLERL 22, CEZ 412, 1 MIC Tizhh
kot filament {t L spheroplast i # F2aL L is 6 ¥
7%, 10MIC Ti3#{Ki3 13 & A & filament {b+ 3° sphe-
roplast tRHE 2 AR L B L 2 IREMMET 3 2 & o¢
Ta&L,
2 ) Proteus morganii 101 T3 CS-1170 n{ERIC L N
#iZi3 & A & filament 1k spheroplasthitis % F4R%
LRI ER L 22, —%, CEZ Ti3i3 & A &AL
Dol -1,
3 ) Serratia marcescens T-55 (=%t CS-1170 # M
SELHA, 1MIC Tl ikH L < filament L L &
REHRREALT 245, 10MIC Tiz#itkiz b 3 1 fila-
ment {t-& 3 spheroplast ik # B2 L &8 L 72, CEZ
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MORPHOLOGICAL ALTERATIONS IN ESCHERICHIA COLI NO.29,
PROTEUS MORGANII 101 AND SERRATIA MARCESCENS T-55
EXPOSED TO CS-1170

TakesH1 NisHINO, Yukio UTsul, Naomasa Goto and SHOzZo NAKAZAWA
Department of Microbiology, Kyoto College of Pharmacy

The effects of CS-1170 and cefazolin (CEZ) on the morphology of Escherichia coli No.29, P(oteus
morganii 101 and Serratia marcescens T-55 were examined with light microscope, phase contrast micros-
cope and scanning electron microscope. The following results were obtained.

1) Exposure of E.coli No.29 to CS-1170 revealed the formation of long filaments and spheroplast-
like structures. The degree of morphological change was related to the concentrations of CS-1170 used.
The filamentous forms were observed when the concentration of CS-1170 was low. Where the concen-
tration of CS-1170 was high, the cells formed spheroplasts.

It seemed that these morphological alterations of E. coli No.29 treated with CS-1170 were similar to
that seen with CEZ.

2) The filamentous forms, spheroplast-like structures, and cell lysis were observed when CS-1170
was allowed to act on Proteus morganii 101 and Serratia marcescens T-55 (8-lactam antibiotics resist-
ant strains)

When effected with CEZ, most cells grew similarly to untreated controls in Proteus morganii 101 and
Serratia marcescens T-55.



