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Fig. 1a (2IE#7c E. coli No. 29 D4yZIH LT
LERTHBZE LI VDT, HEISNEDOETSHD,
Fig. 1b 43 CFX ©6.25 ug/ml % 1507 X 1ok
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Fig. 1 Phase contrast micrographs of K. coli No. 29

after 150 min. of incubation (h) Culls.lflvl 150 min, of exposure to CFX
after 105min. of exposure to CET (

25 pgg/ml)

89

(a) Untreated E. coli No. 29 cells observed

6.25m2/ml) (c) Cells

Spheroplast-like structures are observed.
(d) Cells after 150min. of ¢xposure ln CEZ (6.25 42 'ml)

Log of viable cells /ml

@

Fig. 2 Effects of cefoxitin, cephalothin and cefazolin against growth curve of E. coli No. 29
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HRLIELDTHSH, Tibh, CFX, CET, CEZ @
WO 4K T dose response O B 2 HI] g B R )

HARBd B LT,
C ORI B LN o S IER LA Fig, 3~1812 8 L
y i

Fig. 3 kil 7 E. coli No. 29 ojE4x T Wi & <,
KifM L smooth 7 PURTZIBR /R L TR D, Hr ) &
DR B B IS ST A B C EMTET,

Fig. 4 ~6 (. CFX @ 6,25 ug/ml #FhEh 1, 2,
4 WEEE R & A 7o 0 Y BUEIR T, AR L elon-
gation L, ERIMOREH & i KM lloh s
#iha<= spheroplast XA THC LN TEL,

Fig. 7, 8 x CFX m62.5ug/ml ¥+ h ¥h 1, 2
MEREIER X MO EA BB T, WHERMC bleb £
BE B Bh,

Fig. 3 Untreated E. coli No. 29 cells observed
by scanning electron microscope
o

Fig. 5 Scanning electron micrograph of E. coli
No. 29 exposed to 6.25ug/ml of CFX
for 2 hours
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Fig. 9~11 iz CET 0 6.25 ug/ml % Z h £h 1,
2, 4 WIS & e e o L fe A8 iR C, A3 filament
L, WMk & It spheroplast bk M R
(1F 2 3 W N &

Fig, 12, 13 4 CET 062,5 ug/ml % Fh%h 1, 2
I HE I S oo g T, CFX Z1ER €
B X b b % < D spheroplast Bl S AAMIC B
ThHZENTET,

Fig. 14~16 ¥ CEZ 06.25 ug/ml % Fh £h 1,
2, AWEMIER] S oo R T, CFX % CET
ZEH SR A L AR BREBET B enNTEL,

Fig. 17, 18 i3 CEZ 0 62.5 ug/ml #Fh#h 1, 2
IRpPEIE X 2o oD o A BT, % < @ spheroplast
B0 B b,

Fig. 4 Scanning electron micrograph of E. coli
No. 29 exposed to 6.25ug/ml of CFX
for 1 hour

Fig. 6 Scanning electron micrograph of E. coli
No. 29 exposed to 6.25ug'ml of CFX
for 4 hours
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Fig. 7 Scanning electron micrograph ol /<. coli
No. 29 exposed to 62.5xg¢ 'ml of CFX
for 1 hour

Fig. 8 Scanning clectron micrograph of L, coli
No. 29 exposed to 625 m/ml of CFX
for 2 hours

Fig. 9 Scanning electron micrograph of E. coli Fig. 10 Scanning electron micrograph of E.coli
No.29 exposed to 6.25ug/ml of CET No. 29 exposed to 6.25xg/ml of CET
for 1 hour for 2 hours

Fig. 11 Scanning electron micrograph of E.coli Fig. 12 Scanningelectronmicrograph of E coli
No. 29 exposed to 6.25ug/ml of CET No. 29 exposed to 62.5 ug/ml of CET
for 4 hours for 1 hour
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Fig. 13 Scanning clectron micrograph of £, coli Fig. 14 Scanning clectronmicrographof <. coli
No. 29 exposed to 62,05 g 'ml of CET No. 29 exposed to 6.25 ug/ml of CEZ
for 2 hours for | hour

Fig. 15 Scanning electron micrograph of £, coli Fig. 16 Scanning electron micrograph of E. coli
No. 29 exposed to 6.25ug/ml of CEZ No. 29 exposed to 6.25ug/ml of CEZ

for 2 hours for 4 hours

e — o

Fig. 17 Scanningelectron micrograph of E. coli Fig. 18 Scanning electron micrograph of E, coli
No. 29 exposed to 62.5ug/ml of CEZ No. 29 exposed to 62.5ug/ml of CEZ
for 1 hour for 2 hours
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LU EDOHEBRZE X b CFX % E. coli No. 29 i £
TRicHE, EEERMRI{EL, spheroplast RRREi T4
5, CFX #EHEw B X i CET % CEZ
ER SR B, % OMIFIT spheroplast HRifx%
BRTH TR, ¥ CFX %{Ef @ ififan
PIIBREEO E 2 BET 5D R LA,

%kiz cephalosporin fif ¥ @ Pr. morganii No. 101
TIRED X S B ELR ORI B RN 2T o100

2. Pr. morganii No. 101 DEE{t

1) (HEZBEME X 5H%

Fig. 19a {ZIE#7c Pr. morganii No. 101 OMHIL
TUABRFXBRB LS DOT, HERGONVEBOBTH S,
Fig. 19b i3 CFX @ 62.5 ug/ml % 70/ {FH S ®1-l¥
DT, BEEIZFRA LRR{LeF, spheroplast #ik
RRELTWLRTRBET 5 i TEe, Fig 19¢
1% CET @ 62.5 ug/ml % Q0 EFA X 1-MD & T,
control LFBA FRIGRCIFE L1, Fig. 1943 CEZ o
100 pg/ml % 120 3EH S 1B DR T, E# LMY
L7-fifa, filament {b L7cMifaZ LCHE Liciifad 8
BTHZENTEL, Ok CET, CEZ it £ o
Pr. morganii et LC% CFX i3 Bhi-HEEHY =
T LoD T, REEBTHMBEY BV THK%
DI B BE LI,

2) LW Wil X 5 Bl

Fig. 20 (3L A58 o gs b i o 4 i o 2 b
HRLICHDTH B, Tihbb, 107 cells/ml iz CFX
6,25, 62.5ug/ml RfEHERLHE, LThoOWE
CAWT S BEERRBD bhtc, CET o 100 xg/ml
fERITIL control LFAA X [tk #4A L, CEZ o 100
ag/ml {ERITI 1 0% ¥ T LISV 2 BEIE 2
bhic,

O XS BN OERE(L Y Fig. 21~251R
L7,

Fig. 21 (31 tc Pr. morganii No. 101 ©E#HBH
¢, REMGEL smooth HHBE TR LT3,

Fig. 22,23 i CFX o 62.5 ug/ml # th%*h 1, 3
BEEfE R S e Eifg©, B&ixd L filament {k
L, RBMMoRoh sl hERyBETsE &
NTEL,

Fig. 24 CET D100 ug/ml % 3 B:RfFH X7
DEEEFB T, CET offARBALED b h T,
control & [IRRIER 7e it IRIEBR R L1,

Fig. 253 CEZ D100 p#g/ml % 3 BEIFA 10
DEAEBERT, —HMOMICEHOHEN R L h,
filament {k L7-#ila%> spheroplast $riE* BET5 =
ENTEIR,

Fig. 19 Phase contrast micrographs of 7’ morganii No. 101

(a) Untreated Pr. morganii No. 101 cells observed after 360min. of incubation (b) Cells after 70 min. of exposure
to CFX (62.54g/ml) (c) Cells after 90 min. of exposure to CET (62.54g/ml). (d) Cells after 120min. of exposure
to CEZ (100 .g/ml)

(b)

(d)
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Log of viable cells/ml

Fig. 22 Scanning electron micrograph of Pr.
moiganiiNo.101 exposed to 62.5xg/ml

T
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Fig. 20 Effects of cefoxitin, cephalothin and cefazolin against growth curve of Proteus morganii

No. 101
Cefoxitin

l/'

untreated
control

6.25 sig/ml
o

Fig. 21

Untreated Pr. morganii No. 101 cells
observed by scanning electron micro-

scope

of CFX for

1 hour

untreated

-

Cephalothin ~ control g L

Cefazolin

!

untreated
control

Time in hours

of CFX for 3 hours

.
100 ug/ml

[
C 1 1 L | ’l: 1 1 J
0 1 2 3 0 2 3

Fig. 23 Scanning electron micrograph of Pr.
morganiiNo. 101 exposed to 62.5,g 'ml
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Fig. 21 Scanning clectron micrograph of 1’
morganii No. 101 exposed to 100 g,/ ml
of CET for 3 hours

U EDBZEHE LY CFX % Pr. morganii No, 101
CEB X icBa, #thizd L elongation L, sphero-
plast FREEEX R LIBETH LD Lbhi, O
iz cephalosporin fif{EEIC % LT & CFX (2 #h 7o
YER %R LT=D T, X b Ser. marcescens T-55 % H
WIRET 21T - 7o

3. Ser. marcescens T-55 DJZHEZAL

) {(riEEEMEc X 2 8%E
Fig. 26 a (X IE# 7o Ser. marcescens T-55 D HEFfi LT

CHEMOTHERAPY 95

Fig. 26 Scanning clectron micrograph of 1.
morgandi No, 101 exposed to 100 z4/ml
of CEEZ for 3 hours

WA THBIRLICL DT, K007 %O@BTH B,

Fig. 26b % CFX o 125 ug/ml {Ff 655 0T,
#W 7z spheroplast HRifE % B#ET 2 2 LA TEL,
Fig. 26¢, d ixzh £h CET o 125 pg/ml % 7557,
CEZ »100 ng/ml %907 FH S €T, MICK
iFl & b >100 ug/ml Th B H%, HEFIEM MEKHA T
1% filament b L 7-#lfa=x> spheroplast FEkiE» B2+
HIEMTEI, ORIKIEELEY & HICFAIC Bz
T A bR AL FRRMEE AV THEF L.

Fig. 26 Phase contrast micrographs of Scr. marcescens T-55

(a) Untreated Ser. marcescens T-55 cells observed after 200 min. of incubation (b) Cells after 65 min. of exposure
to CFX (125 pg/ml) (c) Cells after 75min. of exposure to CET (125 #g/ml) (d) Cells after 90 min. of exposure

to CEZ (100 #g/ml)

(b)
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2) AR FUIsEI X B

AR T WG BURH T JIN /L  8 D Bk vk Fig, 27
ke, CFX 0125, 125 ug/ml % il X a1 48)
By WTR ORI T S BETEH 2R b i,

CET, CEZ ©125 ug/ml *{Ef &t 8f, A1
Mtk & TN RERZ RSN, £ OERTEM Y
PRI Lice S X 5 T BB L O EIB% L% Fig. 28~
3R,

Fig. 2813IEH; 75 Ser. marcescens T-550 32 1% g
T, Kl smooth o fRIBMBR R LTV 5,

Fig. 2013 CEX 0125 ug/ml % 3IMHIEM & & 7
N DERBHEMBRT, #Ei elongation L, spheroplast
RS LBRT o LhTEL,

Fig. 30,3113 CFX ©125 ug/ml # FhFh 1, 3 MH

MAR. 1978

fEIN & 7ef D 5k A AEHIR T, BtHIRFAA & elongation
Y, KMo % spheroplast #RilGE R BT,

Fig. 32, 334+ CET, CEZ m» 125 ng/ml #xhZh
3 IR & e rcly o A TR WA ©,  TEN e R Mk
L7:fillfg, filament 1k L 7-fllffa% LT spheroplast ki
HEMIT D EricEt,

LLLoWRES R X b CFX (3. Ser., marcescens T-55
Ikt LB I BB E A%k L, Bifhiz spheroplast R
BEMBMLBE LTS RTFeBBT s LiiTEl,
¥7c CET % CEZ % {EH &1 94, —FoMAa iz
filament b L7z b, spheroplast Hii R L1=b L
fohs, MEMIOEEE b otcAilzBohic e
b, IEMTcMBY Ul-flliay % { B,

Fig. 27 Effects of cefoxitin, cephalothin and cefazolin against growth curve of Serratia marcescens

T 55

s

F Cefoxitin

Log of viable cells/ml
[}

Cefazolin
un

125 1g/ml 125 12/ml

5
4
q L <
3= — -
T ! 1 1 | :E 1 | 1 | :L 1 | 1 |
0 1 2 3 0 1 2 3 0 1 2 3

Fig. 28 Untreated Ser. marcescens T-55 cells
observed by scanning electron micro-
scope

Time in hours

Fig. 29 Scanning electron micrograph of Ser.
marcescens T-55 exposed to 12.5 pg/ml
of CFX for 3 hours
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Fig. 30 Scanning electron micrograph of Ser,
marcescens T-55 exposed to 125 gg/ml
of CFX for 1 hour

Fig. 32 Scanning electron micrograph of Scr.
marcescens T-55 exposed to 125 pg/ml
of CET for 3 hours

L. = 2=
S.B. ZIMMERMAN, E.O. STAPLEY? |3 iz Cefo-
xitin % Enterobacter cloacae (f-lactamase JEBEAH:HE)
CAER SR ORI o W THZE L, Cefoxitin
#{EH & 2 7= 4, Cephalothin, Cefazolin % LT
Benzylpenicillin % {Ef X#7chr &2 < A7 filament
A ROR, * O filament @ & X |3 Cephalexin,
Cephradine, Cephapirin, Carbenicillin, Ticarcillin %
ERSRIRI D AELCEICEBELTWS, Fic
71738 5\ NE 6 fLICH BN O B#RE L Fio7c\ Cepha-
loridine, Cephacetrile, cephalosporin C, 6-aminope-
nicillanic acid, 7-aminocephalosporanic acid, FL-1060
o & CIT filament A BB ORI D e L RELT
W5,
4S[EFL L 1% Cefoxitin 12 X % E. coli No. 29 D HE
Atz ouT, *HEFEHKIL LT Cephalothin, Cefazolin
HWTHE LicE = 5, Cefoxitin o filament 4 AE

Fig. 31  Scanning electron micrograph of Ser.
marcescens I'-55 exposed to 125 pg/ml
of CEFX for 3 hours

Fig. 33 Scanning electron micrograph of Ser.
marcescens T-55 exposed to 125 pug/ml
of CEZ for 3 hours

D 2F| L IIERBETS - 7ohd,  Cefoxitin D4,
% DEHBBRICH T spheroplast #ifss% 4 ¥ b Fizg
THILEATETY, BRPED X 2 HET 5L 5%
EDbhic, HE B.G. SPRATT 52023 penicillin
ERRFIC 5135 E. coli DB IET HRFEL
T penicillin binding protein OFEEXR~XTV 5, +
74> cell elongation I ¥ 5 % %Dt binding
protein 1 T4 b, cell shape 3 X O cell division 1z B
#4 %0k FhZh binding protein 2 5 X3 T 5
L LTEH, Znblshcd binding protein 2 FEET 2
ZEwWE LT3, Cefoxitin » binding protein 1z
X3 % BFED Cephalothin % Cefazolin & 4| Bic
BB, ORI ES E. coli TRLIh %D
2T, 4 binding protein it %33 Bt ic o
WTHR LW EE LT3,

¥ 7 Cefoxitin i2 X % cephalosporin fif #: & Pr.
morganii No. 101, Ser. marcescens T-55 DFLRESALE
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WKKOWTHMLICE C A, Kk L elongation L,
spheroplast ERHERL AL L B L Cus < B Foe WlgeT
B EMNTEL, CET % CEZ (Xl Bifluc 5 L Tl
(>100 pg/ml) THh B 1dd, (ERIEEIMGININ T %D
MRS A LD R S e nd, IS ORER E JHC /M8, WAl
L7, = oktic Cefoxitin {3 cephalosporinase # pE/|:
+% Pr.morganii No. 101, Ser. marcescens T-55 |2
LT BN AT 2R o L AR 2D B
h, SR bOWMCT 5 EIRMN L I WIS h
%,
L3 #

Slafl & b i L < Merck #CPIHR & hu#- Cefoxitin
I X % Escherichia coli No. 29, Proteus morganii No.
101, Serratia marcescens T-55 DEIEAE(LICHOLT,
Lele##| & LT Cephalothin s X 0¢ Cefazolin # JH\ >,
HZEBRSSL AAETEMEC X D BRAEIT - bl
R Ko E##ER 2 bht,

1) E.coli No. 29 Tit Cefoxitin #{EfH X714
4, Cephalothin % Cefazolin & [F#i/c KA LA R
L, Hifkix filament {k.L, spheroplast #:izE % 4 L
7o L L Cephalothin 0 Cefazolin % {Ef X 4 -l
DHH, %< OMAAT spheroplast A BE+T5 =
EMNTEL,

2) Pr.morganii No. 101, Ser. marcescens T-55
1% Cefoxitin DEFIC X b, H{kix4 L elongation L,
spheroplast #i§&E X LBHE L7z, L L Cephalo-
thin % Cefazolin TIXMEHHKICTE TS 273D, FAA L
EALMGED BRI h 5 T,

X B
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MORPHOLOGICAL ALTERATIONS IN ESCHERICHIA COLI NO. 29,
PROTEUS MORGANII NO.101 AND SERRATIA MARCESCENS T-55
EXPOSED TO CEFOXITIN

TAKESHI NISHINO, KENSUKE TOBE, JUN-ICHI YAMAGISHI and SHOZO NAKAZAWA
Department of Microbiology, Kyoto College of Pharmacy

The effects of cefoxitin (CFX) on the morphology of E. coli No.29, Pr. morganii No. 101 and Ser.
marcescens T-55 were examined by the phase contrast microscope and the scanning electron microscope.
The following results were obtained :

1) CFX induced filament formations and spheroplast-like structures at the minimum inhibitory concentra-
tion (MIC) with E. coli No.29.

These morphological alterations of E. coli No. 29, treated with CFX, were similar to those with cepha-
lothin (CET) and cefazolin (CEZ), used as control drugs.

2) Spheroplast formations and cell lysis were observed when CFX was allowed to act on Pr. morganii
No.101 and Ser. marcescens T-55 (fB-lactam antibiotic resistant strain). When treated with CET and
CEZ, most cells grew similarly to the untreated controls of Pr. morganii No, 101 and Ser. marcescens T-55.



