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Cefoxitin®’® 3k [E Merck Sharp & Dohme #:ic X -
T, 1972FMRINIH LOVEEK L7 <1 v VR
EMETH D, T D{E¥41 3-(carbamoyloxymethyl)-
7a~-methoxy-7-[2-(2-thienyl)acetamido]-3-cephem-4-
carboxylate TH b, {b¥#i&ix Cephalothin izl T3s
b, 3{I®D acetoxy »% carbamoyloxy ¥, 7 ffrdk
#pt methoxy i/ - Tuwb (Fig. 1), &< 7a fir
® methoxy % H$+ 57512, cephalosporin & &3
XAl L, cephamycin >k &FRUY, MEDOELT D f-lacta-
mase R\ EPIERY R LY, £hi, penicillin, cepha-
losporin B DS BRI TH B b TV 39,

Fig. 1 Chemical structures of cefoxitin, cefa-

zolin and cephalothin
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4@, Cefoxitin B35 in vitro 3 XU in vivo &
31t 5 MBS ¥ % Cefazolin 3 X ¢ Cephalothin %
HEFEHE LAY, 2T oTHRE T 5, s
¥, FPFIIBFS0ELR XY, S514E 8 At ERE
iz,

I REME G LUERAE

RS

Cefoxitin (CFX), Cefazolin (CEZ), Cephalothin
(CET) 3s X 0¢ Cephamycin C (CMC) D\ 4, Hifli
DL L DRI,

2. HEARI LT L

BERFED 7 7 LBVEH208, 3 X077 L[EMEE20
Bkt LT, BB SREENELEY IR T,
MIC % JgE Uiz,

Ticht WA tryptosoya broth (TSB, Ni-
ssan) %, R RIGE ALz heart infusion agar(HIA,
Nissan) # >, 108cells/ml H¥ 3 L U¢ 106 cells/ml
Bz o\ T inoculator apparatus % i\ CHIEML,
37°C, 20 MfdliE ks o B/ FEHEHILBRE MIC % Kk
tco Tr3s Streptococcus J# ¥ X 0° Corynebacterium di-
phtheriae =} L T2 10 EmE&HE HIA A, 37
°C, 20D MIC %, #F7- Neisseria Fizxf LTk
TGC #$5taw BT, 37°C, 48BFfEEEtE D MIC %3k
D,

3. ERIRSrBERRIC T B BT & R AR

Bapk k2 & 4>t Utc Staphylococcus aureus 50 ¥,
Escherichia coli 130 ¥, Proteus wmirabilis 31 ¥,
Proteus vulgaris 38%%, Proteus rettgeri 174 ¥ L O°
Proteus morganii 20 £, Klebsiella 41 #, Serratia
107 #k3s X U Yersinia enterocolitica 6 ¥kioxf L CTB &
{EEREFERIUREERT B U T, F K (108cells/
ml) 35 X U 100f5 A FRIK (106 cells/ml) 125 LT MIC %
WE L1z,

4. f-lactamase sample D3R & BRIFLEORIE

EER#tkL X b 4>M L7 penicillin, cephalosporin fif
# E. coli No. 18 % X 0¥, E. coli No. 8 % nutrient
broth (NB, Nissan) #f\>, 37°C, 20 B4R
L, M/15 PBS T##§#, BERBEEXT, LO&E
D k% pf-lactamase & Lic, ZOMBEELEA DB
P AR LI, RABEN Sug/mlitind X 5,
Cefoxitin, CEZ 5 XU CET & #E*»ng, 37°CT1
BRI S 1, 100°C, 1M MBULEY, BREDH
{fis Bacillus subtilis ATCC 6633% Fi\-TH » 7T
THE L,
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5. MENIcEs LIETHIRTF oM

Pt DiE T g, SRk X v pH ©
83 Staphylococcus aureus 209P, Escherichia coli
NIHIC-2, Klebsiclla pneumoniae ¥s XU Proteus mi-
rabilis 1287 » g B @ & L T, heart infusion broth
(HIB, Nissan) % A\ 7oA Rikic X b, 37°C, 208
RS ® kD MIC iz X bskwte, T7bb0, 10, 25 ¥
XUV 502D KMy & HIA ¥ AT immimo L
%, 100~10% cells/ml DA ¥ BTGB T, EMHRO
B, ¥2-pH S5, 6, 7, 8 & XU @i LA %
AT MIC oZGh% ke pHoOEY RN LA, 256
T pH OEBOWTi, flixo pll i LA HIA
HRAVCIERREREC LY, 75 tBE 7T s L0
7 nfatEE426k (Table 7 i) wwxtLT, MIC %
R, FrokgE pH % 5.5 7.0 3s X' 85 i AL
7o HIB Tl L1 E. coli No. 29 OMifthigic s X
i¥3 Cefoxitin, CEZ s X0t CET OREFAXEEK
WFZ X hRH L,

6. REFADOHE

1) BEEL X 5REEHDORES : Cefoxitin, CEZ
IV CET o MIC v h b 3.13ug/ml TH %
E. coli No. 29 % F \», biophotometer iz X h HEL
b BB R L, Thebb, TSB T X 5AIER
#&%, HIB ¢ 10 1= &% L, biophotometer + /112 9
ml FO4EL, 37°C THEELL, TOEHEH60TS
BIUSTHE LR, 3H Iml 2L, HEky
i, BEYBRELL,

2) EWHBIEC L 5 BEFHORE : E. coli No.
29 »TSB # AR K% HIB TI0 e HRL,
37°CTH 4 ~ 5 BB R 1T - 7o, BHEH108 cells/
ml 35 X0 107 cells/mlic FE L7, S50ml a v XV E
% 9ml s XUEFE Iml X B AEBRL, 12 KT
7oo BEEFANICEERM AR L, BMEFRE, nutrient
agar (NA, Nissan) ki ¥ ¥, 208:f1#%, colony form-
ing unit Z T L1, 99.9% RECE T 5] & R
OBAfIL, BELDOHED WX hHEMAEYT, E
B, XU N, K ofixrkpi,

3) B : E.coli NIHJC-20 TSBiz t 2 i
¥#EWHw HIB T 104 w HF WL, 37°C, 4~58H
BEFE L, 108cells/ml OBE i & L 7= K, Cefoxitin,
CEZ 3 X0t CET o MIC BET7HH6.25 3.13%
X0 25.0 ug/ml Win D X 5 CEFIHEM L, EKHIE
A 1k, mOMkE X hEFXBREL, HIB T
BU37°C CHEE L, BREMCEREEAE X T, B
DEFIEOWTRAE®T -7,

4 FRAEERC BT ARAFAO B 1 42°C T

DNA AR OMMEAIE b, 30°CTEDERA aE HIRE
B E R E. coli K12 N1677 (B FHi#IETERT
FE ST Mt 56 KAy, RS EIFEO
D et »tc, TiebB30°C TR LI HB L1072
HIRL, O.D. 0.1 (at 550 nm), 32107 cells/ml iz 7s
B¥T30C T3~ 4RMIRE 55 LI, VT 42°C
T 90 sk, Ebic 30°C I b & LWk R DAY
& Lte, AL OBMFEILT O (a) 35 LU (b) OFE
TiT o1z, (a): fi 4 DMEE DO KA Y FRIAMEMIT N X,
BRI A RO BUSE L, (o) AL LI R#x10
SR L, —72 e (100 xg/ml) D HF| & 10458
e, £EBEUTET-7.

6. Ry~ v ARYIEC K T 5 IERADF

1) FRA~vA: STD-ddY =% =, 484, M,
188 +18% 1 BF10ET{EM L1,

2) RHIK D P : Escherichia coli No. 29, Es-
cherichia coli No. 18, 3s L U° Serratia marcescens
T55 oW Tk Fh bDREH Y NB T 37°C, 1485
BE 51EHE, NB THRL, 4% mucin (Willson)
LEBRAL, RIPEWK & Ui, Proteus morganii
No. 101 iz2owTi2, *0ORFHk% HIA O slant i
T, 37°C, 1sEEREEs:, 4AMAEKTEE FRL,
4% mucin LEZEEAL, BRERKE LI,

3) BPHE LIV KRENYE BB EREL 0.5ml/
mouse & L, <7 AREA I BRfFX i, ERHEH
SAOBF LS OB RS 2B L L, ABAE
KRR Lo~ DBEDOEFKO.2 ml X 5IkP1 1 |
#BE5 L1,

4) FHFBr LR o #iE ¢ 1106 cells, ' mouse @ E.
coli No. 18 = A L P. fux g, BRREH (0
BEfED, 2 W XUM4ARRSEI BRRES L, TOBED
RegEfFERTRDI,

5 HROROHE : BRPHKIBET AR BE
L, TDI-FH 5 LITCHFIELD-WILCOXON iz -3
&, EDso B LUEREK S5 B TOEHERALRDI,

II. £ 8 R &

1. HEARZ 5 A

BERFO 7 5 LB ES LU0/ 7 AREEABRTS
THHENERE LckERiz Table 1 3308 2 wiwT
i, Celoxitin 1245 AR, BHEEIHCX LIBK
WHEARZ b S avH L1,

FTOHE N X fF & B35 &, 108 cells/ml KT,
Staphylococcus aureus vz % L, Cefoxitin, CEZ s I
U CET DRRZHIZE 4, 1.56~3.13, 0.39~1.56% X
U00.19~0. 78 ug/ml TH 7z, Streptococcus faecalis
¥ X U St viridans =% L, CEZ % X v° CET i3



VOL. 26 S-1 CHEMOTHERAPY 43
Table 1 Antibacterial spectrum (1)
Gram-positive bacteria
With 108 cells/ml With 10° cells/ml
Test strain
CFX CET CEZ CFX CET CEZ
Staphylococcus aureus 209-P 1.56 0.39 0.39 0.78 0.045 0.045
" " Smith 3.13 0.19 0.39 | 1.56 0.19 0.19
7 n  Terajima 3.13 0.39 0.78 3.13 0.39 0.39
" #  Neumann 3.13 0.39 0.78 | 3.13 0.19 0.39
" n  E-46 3.13 0.39 0.39 1.56 0.19 0.39
" " No. 80 3.13 0.78 1.56 3.13 0.39 0.78
Staphylococcus epidermidis 3.13 0.78 1.56 1.56 0.39 0.78
Streptococcus pyogenes S-23 0.78 0.09 0.09 0.78 0.09 0.09
" n Cook 1.56 0.19 0.19 0.78 0.19 0.19
Streptococcus faecalis 50.0 >100 >100 25.0 50.0 >100
Streptococcus viridans 50.0 >100 >100 25.0 50.0 >100
Streptococcus pneumoniae type I 3.13 0.39 0.19 3.13 0.39 0.09
" n type II 6.25 0.39 0.19 3.13 0.39 0.19
" " type III 3.13 0.39 0.19 3.13 0.39 0.19
Micrococcus luteus PCI-1001 0.39 0.045 0.39 0.39 0.045 0.19
Bacillus subtilis ATCC 6633 1.56 0.045 0.39 0.78 0.045 0.19
Bacillus anthracis 12.5 0.78 0.39| 12.5 0.39 0.19
Carynebacterium diphtheriae 6.25 0.39 0.39 0.39 0.19 0.19
Clostridium tetani 3.13 0.39 0.19
Clostridium perfringens 6.25 6.25 3.13

Table 2 Antibacterial spectrum (II)

Gram-negative bacteria

MIC (ug/ml)

Test strain

With 10® cells/ml

With 10° cells/ml

CFX CET CEZ CFX CET CEZ
Neisseria gonorrhoeae 0.09 0.39 0.19
" meningitidis 0.19 0.78 0.78

Escherichia coli NIH JC-2 6.25 25.0 3.13 6.25 6.25 1.56
. " NIH 1.56 6.25 3.13 1.56 6.25 3.13

Enterobacter aerogenes >100 >100 >100 >100 >100 >100
Salmonella typhi T-287 0.78 0.78 6.25 0.39 0.78 1.56
" n - 0-901 0.78 0.78 3.13 0.78 0.78 1.56
Salmonella paratyphi A 1.56 1.56 3.13 1.56 1.56 3.13
" " B 3.13 3.13 3.13 1.56 3.13 1.56
Salmonella enteritidis "3.13 6.25 3.13 3.13 3.13 1.56
Klebsiella pneumoniae 3.13 3.13 3.13 1.56 1.56 1.56
Shigella dysenteriae EW-7 6.25 12.5 6.25 1.56 6.25 1.56
Shigella flexneri 2a EW-10 3.13 12.5 3.13 3.13 6.25 1.56
Shigella. boydii EW-28 3.13 50.0 6.25 3.13 12.5 3.13
Shigella sonnei EW-33 0.78 6.25 1.56 0.78 3.13 0.78
‘Proteus vulgaris 0X-19 3.13 | >100 >100 3.13 12.5 12.5
Proteus mirabilis 1287 3.13 3.13 12.5 3.13 3.13 6.25

Proteus morganii Kono 50.0 | >100 >100 12.5 | >100 >100

Pseudomonas aerugiriosa No. 12 >100 >100 >100 >100 >100 >100

" n Nc-5 >100 >100 >100 >100 >100 >100

MIC (ug/ml)
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Table 3 Sensitivity distribution of clinical isolates

No. of
Organisms ]no'cu. drug MIC (ug/ml) test
size 0.09(0.19(0.39(0.78|1.56(3.13(6.25(12.5|25.0/50.0| 100 | >100| strain
CFX 1 7| 42
10 | CET| 3 |13 | 26 8 50
Staoh CEZ 115 21 8 St
taph. aureus CFX ) 2 44 3
105 | CET | 14 | 25 | 11 50
CEZ| 1 6|32 11
CFX 16 | 21 | 70 | 12 6 2 3
10 | CET 1 2 3118 | 54| 35 8 9 130
CEZ 33 | 46 | 18 | 15 6 4 2 6
E. coli | T
CFX 2| 25|47 | 45 4 3 1 3
10° | CET 3112533814 5 5 130
CEZ 33 | 54 | 20 | 12 3 3 1 1 3
CFX 311419 | 22 8 2| 6 1
108 | CET 2 7 9 1 1 2| 53 75
Proteus CEZ 6 | 10 5 2 4| 48
indole (+) CFX 1| 9(28|18| 9| 3| 2| 5§
10% | CET 1 7113 4 4 1 5| 40 75
CEZ 12 9 1 1 1 6 | 45
CFX 5|13 |10 3
108 | CET 17 6 5 3 31
Proteus CEZ 1 7| 12 6 2 3
indole (—) CFX 1{18]10] 1
10 | CET 1 6 | 15 5 1 2 30
CEZ 1 8 |14 4 1 2
CFX 4| 27 6 2 1 1
108 | CET 6 6 7 7 3| 7 5 41
Klebsiella CEZ | 113 4 6 6 4 3 4
pneumoniae CFX 9 | 26 3 2 1
105 | CET 5| 14 7 7 4 2 41
§ CEZ 3113 6 7 6 3 2 1
Yersinia 108 gg¥ 3 2 1 ) 1 . 6
enterocolitica
CEZ | 1 2 3
. Inocu. MIC (xg/ml) No. of
Organisms i drug test
size 0.78/1.56/3.13/6.25|12.5/25.0/50.0| 100 | 200 | 400 | 800 | >800 s¢rain
CFX 1 912 (2018|2112
108 | CET 107 | 107
CEZ 107
Serratia et bbb T
CFX 15 | 26 | 20 | 12 7|23 4
105 | CET 107 | 107
CEZ ' 107
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>100 ug/ml D% R LizAt, Cefoxitin %50 u#g/ml
D MIC #R L1, D 58D Streptococcus o5t LT,
Cefoxitin, CEZ 3s X vt CET (4 4 0, 78~6.25, 0.09
~0.19, 3 X0, 09~0.39 ug/ml WXRZHRR L1,

7 5 LAY 3\ T, Neisseria gonorrhoeae, N,
meningitidis et LT, Cefoxitin (3£ 4, 0.093% X0
0.19 ug/ml DRZHX/RL, CEZ %XV CET L hil
hT\i, ¥ E. coli, Salmonella, Klebsiella =3t L
T, Cefoxitin {0, 78~6. 25 ug/ml 1z REFHX R L,
CEZ 103.13~6. 25 ug/ml & 513 5 BT HE: & 13 IZFIRRE
THb, CET ©0.78~25 ug/ml &t N Eh TV i,
Proteus vulgaris ¥s XUt Proteus morganii =%t LT,
Cefoxitin {24 43.13 3 X 050 ug/ml [ RFHARL,
CEZ X0 CET ©>100 pg/ml it~z 501 ®h
HENER LI, Ld L Pseudomonas 3s X 0% Ente-
robactor v=%f LT Cefoxitin (¥ CEZ 3 X t¢ CET ¢&
Gk 370: Ak 270279 12

108 cells/ml OEE* AV 1B D (SRR Em %
A~ LT

LlEoz & X b Cefoxitin @ 7 5 LEWEECN T3
H#L CEZ 520 CET w2 Hh > T, L
ML7 7 sEHERCR T 5L CEZ LiziZRE
BT, CET X h@hT\fo, ¥ 7z, Cefoxitin (& <
2, 4 v F—[BtE Proteus sp. ot LCIEE BRI
HENER LI,

2. EERBERRC T 2 R & R 4ERT

BE DR Bl s & 4y B X 1= Staphylococcus aureus 504k,
E. coli 1308, 1 v V=&t Proteus 31%, 41 v F
— WEBtE Proteus 758k, Klebsiella 41%k, Serratia 107
B XU Yersinia 64k 3L T 108 cells/ml s X O°
106 cells/ml Bz o\ T, MIC BIEX T\, FDOLRK
#% Table 3icE i, ILREABT L OBRIHNT,

AR A3 X UHEBABAGR C/R Ui, Tk M4 4B >
T 108 cells/m] BRI 3513 5 IR D 2 % 7~ L7 (Fig.
2~Fig, 20),

1) Staphylococcus aureus (5084 : 108 cells/m] ® ¥
Ti% Cefoxitin, CEZ 3 X0 CET oMIC D& -2k
& #6.25, 0.78% X0°0.39 ug/ml, 10®cells/m]l T
123.13, 0.393% X 10.19 ug/ml = b, Fig. 2 wm¥
o, HEKLEL 1L AL, ¥ & Fig. 3k
TREOHENLO LWL X i, Cefoxitin @ MREMH
12 CEZ XU CET R oT 1o, ¥ 10,
Cefoxitin & CEZ s X v¢ Cefoxitin & CET OMRFi
HBZED S hish -1 (Fig. 4),

2) Escherichia coli 130 #k : 108 cells/ml & % T (3
Fig. 5-1ic;”3 & 3 b, Cefoxitin, CEZ 3s X0 CET
BEZMEDE —2126.25, 3.13% X 1% 25.0 ug/ml & -
tei, Cefoxitin O & — 2712l 2% X b i 1 B4 TH
b, 100 pg/ml Ll EofittE#EA» CEZ 3 X vf CET ks
XY leh otc, 108cells/ml @ <1 Fig. 5-2 wiRd
X 51z, Cefoxitin, CEZ 3s X0t CET 0o RSt — 2
123.13, 1.56% X U°6, 25 ug/ml & -7, Fig. 6 1=
T RO, 108cells/ml BT Cefoxitin i3 CEZ
LIERFSOHEN LR Licdl, 108cells/ml B#Cit
CEZ, Cefoxitin, CETDJEiz3 ¢h T\ ?-, *7:Fig. 7
it X5, Cefoxitin & CEZ 1310R%1 o 188835
Beainis b Rbhtcas, Cefoxitin & CET (3488t
Rohnlshote,

3) A4 v F—n[atE Proteus (Proteus mirabilis 31
¥k : Cefoxitin, CEZ 3 X v¢ CET OREH ¢ — 7 1.
Fig. 8-1 iwiR$ 108 cells/ml BT, %4 6.25, 12.5
$XU6.25 ng/ml TH b, Fig. 8-2 r7r310° cells/ml
B T3.13, 6.25% X 16.25 ug/ml TH o7, CEZ %
L0t CET e R5h 5100 ug/ml LU EDOTiEE I Cefo-

Fig.2 Sensitivity distribution of clinical isolates Staphylococcus aureus 50 strains
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Fig.3 Sensitivity distribution of clinical isolates Staphylococcus aureus 50 strains
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Fig. 4 Correlation of sensitivity = Staphylococcus aureus 50 strains 108 cells/ml

b) CEZ and CFX

11718 | 815

0.09 0.19 0.39 0.78 1.56 3.13 6.25 12.5
CEZ MIC!{ ug/ml)

Fig.5 Sensitivity distribution of clihical isolates’ E. coli 130 strains
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Fig. 6° Sensitivity distribution of clinical isolates E. coli 130 strains
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Fig. 7 ‘Cofrelation of sensitivity E. coli 130 strains 108 cells/ml

CE CF
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6.25 377 |36|18]4]2
313 |1 31204 |1
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CET

xitin IX B Hhieh -1,

Fig. 9 kRTREHM 1w X 5 & Cefoxitin OHEH
i3CEZ X0 CET mHREBRTWB Z Yo7,

Fig. 10 wR3RZHERN S, CEZ 3 X8 CET &
SRRz LTt Cefoxitin L4823 0B 5hts
#3, CEZ 3 X0 CET fifthtkic 5 LTix Cefoxitin 12
REMRRL, HEERED bR o1,

4) A v ¥—nEMHE Proteus 75%k (Proteus vulgaris
38 ¥k, Proteus rettgeri 174k, Proteus morganii 20
W) : 3FEAEL, REMCE—s 2L F L, 108
cells/m]l B¥% iz Fig. 11-1 &3 X 5 ic Cefoxitin
1312.5% X 18100 #g/ml iz, CEZ % X0t CET (33
131256 X0>100 pg/ml WREHE — 2 2R LT,

108 cells/ml B T4 Fig. 11-2 wRxT L5k, 21%
%R L, Cefoxitin D& — 7% 3.13 % X 17100 #g/ml

b) CEZ and CFX

MIC (pg/ml) -
>100 3
100
50 111
25 1 2] 271

CFX

125/ 4 | 4|1 | 2|1

625/20 (28 |10(6 | 2|2 |1]1

313 4 | 9 | 5 | 2 1

156 5 4|2 |3 |1 1

1.56 3.13 6.25 12.5 25 50 100 >100
MIC (g/ml)

CEZ

1z, CEZ 1123.133% X 18 >100 ug/ml i, CET i26.25 s
LV >100 ng/ml THote, 2RI I3 47 B
Cefoxitin 2MERER D € — 7 2KEH % LdBICH,
CEZ 520 CET TR RBEMOY -7 KEH% L
¥ic, Tidbh, Cefoxitin i CEZ % X t¢ CET fitit
et LS ERCTBENEETS © L 23 H ot
Fig. 11~Fig. 13 O 1Y Proteus vulgaris, Proteus
rettgeri 35 X O° Proteus morganii @ 3 species % ¥
EDT, 1V F— Btk Proteus sp. & LTHI L
DTHBH, \WThD species Tt L T &, Cefoxitin
B 2FIX DI ERCHENRE L,

¥7c Fig. 12 TRTBHESMCH TS, Cefoxitin
W ThoERERHs\WTd CEZ kvt CET th~E
NN RN U, ¥ 7 MBI Fig. 13 i3
X551, CEZ % X0t CET MBI R LT, Cefoxitin
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Fig. 8 Sensitivity distribution of clinical isolates Proteus, indole(—) 31 strains
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Fig.9 Sensitivity distribution of clinical isolates Proteus, indole(—) 31 strains
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Fig. 10 Correlation of sensitivity Proteus, indole(—) 31 strains 10% cells/ml
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Fig. 11 Sensitivity distribution of clinical isolates Proteus, indole(+) 75 strains
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Fig. 12 Sensitivity distribution of clinical isolates Profeus, indole(+) 75 strains
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Fig. 13 Correlation of sensitivity Profeus, indole(+) sp., 75 strains 108 cells/ml
CET and CFX 27 :
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Fig. 14 Sensitivity distribution of clinical isolates. Klebsiclla pneumoniae 41 strains
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Fig. 15 Sensitivity distribution of clinical isolates Klebsiella prneumoniae 41 strains
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Fig. 16 Correlation of sensitivity Klebsiella pneumoniae 41 strains 10° cells/ml

a) CET and CFX b) CEZ and CFX
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Fig. 17 Sensitivity distribution of- clinical isolates ‘Serratia 107 strains
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Fig. 18 Sensitivity distribution of clinical isolates Serratia 107 strains
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Fig. 19 Correlation of sensitivity Serratia 107 strains 108 cells/ml
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Fig. 20 Sensitivity distribution of clinical isolates
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HEORI X W2 BEBYZ T thnt, LHLSS
LREMEEE 34k E. coli NIHJC-2, Klebsiella pneumoniae
X LU Proteus mirabilis 1287 w5t 4+ 3 CEZ %17
CET o MIC i #@HEOINC ST A L2,
Cefoxitin © X i HADIEI IS  HE TR LTE
BHEEOEEY 52 {2 &334 57 (Table 5),

3) pH ofE

D BEHERE X 5 MIC RIS : Staphylococcus
aureus 209P =xt3 % Cefoxitin, CEZ IO CET o
AEAHEERTHARTI h e, 75 AR &
E. coli NIHJC-2, Klebsiella preumoniae ¥s Xt ¢ Pro-
teus mirabilis 1287 =%+ % CEZ 3 > ¥ CET DHE
DB TRV DI i,  Cefoxitin D FHIZT L »
VIRTHE T L%y 57 (Table 6),
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Fig. 21-1_ Stability of GFX, CET and CEZ to

Alactamase

E. coli No, 18
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Fig. 21-2 Stability of CFX, CET and CEZ to

BAlactamase
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The assay for g-lactamase degradation was
performed hy reaction of the extracted crude
enzyme for 1 hr at 37°C with 5.g of cefoxi-
tin, cephalothin and cefazolin per ml as sub-
strate. g-lactamase activity was determined
by bioassay using cylinder plate method with
Bacillus subtilis ATCC 6633,

i) EXFAREw X5 MIC JE : il s XiET
it pH O B% X W & OB LTRN T %
%, 40 pH ifH# L HIA 2 Hvwt MIC 2RIE
L, FOEE*HR X1, E. coli 15%, Salmonella 8
B, 3 XU Shigella AR EUAE 214D 7 5 Al
B LT, pH oBe B8 LER%Y MIC 0 R
b, Fig. 22 wiRli, £hicXs& CEZ Xt
CET o MIC i3 BHR TP IVWEERLS VL O,
Cefoxitin DFHIX7 A4 VIR TPIVEERL S -7,
B, Klebsiella, Proteus 35 X U° staphylococci 1z
% LChRF B Licks Rk Table 7 wimlLie, *
hic X5 & E. coli, Shigella, Salmonella, Proteus 3is
X0 Klebsiella =335 Cefoxitin OHE iz pH D
WReonTHM A i, —7, staphylococci w33 %
Cefoxitin OHES, I X O* staphylococci, 75 AME
B+ 5 CEZ 3 X v° CET o#fiE iz pH O
o THM ATz, ¥ Cephamycin C % Cefoxitin
ERRDMERZ R L,

i) SEREMMRIC 3 X3 BREFAOKRE : pH 5.5,
7.0, 3 X U851 BB LicsEti CREF D E. coli No.
29 e A REFALYEEBIEC X VRN Lk, *
DFERX Fig. 23 wiRT L3 b, Cefoxitin Fipn 1. 55

. Table 4 Effect of Horse Serum against
Antibacterial Activities of CFX,
CEZ and CET by the broth
dilution method®

Test . serum MIC (#B/Ml)
oot organismS | (%) [ CFX| CET| CEZ
50.0 | 1,56 0.19] 0.19
Staphylococcus 25,0 | 1.56| 0.19| 0.19
aureus 209-P JC| 10,0 | 1.56| 0.19| 0.19
0 1.56| 0.19( 0.19
50.0 | 3.13(50.0 | 6.25
Escherichia coli | 25.0 | 3.13|25.0 3.13
NIH JC-2 10.0 | 3.13|25.0 3.13
0 3.13|12.5 1.56
50.0 |12.5 |12.5 |12.5
Proteus 25.0 | 6.25] 6.25| 6.25
mirabilis 1287 10.0 | 3.13( 3.13| 3.13
0 3.13( 3.13| 3.13
50.0 | 1.56| 1.56| 1.56
Klebsiella 25.0 | 1.56| 1.56| 1.56
pneumoniae 10.0 1.56| 1.56| 1.56
0 1.56| 1.56| 1.56

a) Tests were conducted in HI broth by the broth
dilution method. Approximately 10% cells of each
culture were poured into each tube.

M % TR CREINE A, SEMULEER8T 3
&, 7Toh )V ECELRoT, —F CEZ Xt CET
DEEINIARIARYE TR o T2,

BERARER XURRFREC X2 MIC JIE, X5

R s RS ORRMIC X b, KB

X5 pH oW RE LcksR, CEZ, CET
Lafan® < o f-lactam FOME DA BMER TR X
3D~ Cefoxitin @ 7 5 A AtEEC ST 5 HED
RT7 A5 VB THEREIND T &5 - oo,

5. BAFAOKN

Cefoxitin, CEZ s X0t CET o MIC 2% ¢ 3.13
#g/ml TH5B E. coli No. 29 % FI\~, biophotometer
X 2 WERELE JUEEENEE X h REERAY R

L ERAREROFHEBMC OV R, 35

2, FFAEERREEY, cell cycle kit 3 EHIORKS
# phase % #RE L=,

1) BERFEW X % #3 : Biophotometer % fj \»,
E. coli No. 29 D BBR3EHALE, T7cbt T%260
B IV B0 IE LR, EF2RML, BELSLY B
Tco ZTORRIL Fig. 24-1,-2 ©RT X 5%, WFho
BERECK\TY, FAGRMESME T, MIC &
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Table 5 Effect of inoculum size against antibacterial activities of CFX, CET and CEZ by the

broth dilution method®

Test organisms Inoculum size PMIC (ng/ml)
(cells/ml) CFX CET CEZ
5.9%107 1.56 0.19 0.19
5.9%106 1.56 0.19 0.19
Staphylococcus aureus 209-P JC 5.9X10° 1.56 0.19 0.19
5.9X10* 1.56 0.19 0.19
5.9%10° 1.56 0.19 0.19
4.7x108 12.5 100.0 25.0
4.7X107 6.25 50.0 6.25
6 ~
Escherichia coli NIH JC-2 :;:igg gz: f;g f;’g
4.7x10* 3.13 6.25 1.56
4.7%10° 3.13 6.25 0.78
4.2x107 >100 >100 >100
4.2%10° 6.25 12.5 50.0
Proteus mirabilis 1287 4.2>10% 3.13 6.25 12.5
4.2x10° 3.13 3.13 6.25
4.2x%10° 1.56 1.56 3.13
1.4%107 3.13 6.25 6.25
1.4X108 3.13 3.13 3.13
Klebsiella pneumoniac 1.4X10° 3.13 3.13 1.56
1.4x10¢ 3.13 | 1.56 1.56
| 1.4x10° 1.56 1.56 1.56

a) Tests were conducted in HI broth by the broth dilution method.

Fig. 22 Effect of pH against antibacterial activities of cefoxitin, cephalothin and cefazolin
Gram- negative bacteria 27 strains (E.coli 15, Salmonella 8 and Shigella 4 strains)

o Cefoxitin
1007

‘Z;MD e —

Cephalothin

T T T T T T 1
0.78 1.6 3.13 6.25 12.5 25 50 100

T T T T T 11
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* Agar dilution method (HIA)
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Table 6 Effect of pH upon the antibacterial
activities of cefoxitin, cephalothin
and cefazolin by the broth dilution

method®
MIC (ug/ml
Test organisms | pH (pg/ml)

CFX | CET | CEz

5_0 ..................
Stavhel 6.0 0.78| 0.045| 0.045
o b 7.0 1.56) 0.09 | 0.09
8.0| 1.56| 0.09 | 0.09

9.0| 1.56| 0.09 | 0.09

5.0|12.5 | 6.25 | 1.56

. 16.0] 6.25|12.5 | 3.13
ﬁ;g";’c’fg’“ colilgo| 6.2512.5 | 3.13
8.0 3.13[25.0 | 6.25

9.0 0.39]50.0 |12.5

5.0| 3.13| 1.56 | 6.25

Proteus mive | 6-0| 3:13| 1.56 | 6.25
bzf qug7 * |7.0| 3.13| 1.56 | 6.25
s 8.0 3.13| 1.56 | 6.25
9.0 3.13| 3.13 |12.5

5.0| 6.25| 3.13 | 0.78

. 6.0| 3.13| 3.13 | 1.56
Klebsiella 7.0| 3.13] 3.13 | 1.56
preumontae 8.0 3.13| 3.13 | 1.56
9.0 1.56| 3.13 | 3.13

a) Tests were conducted in HI broth by the broth
dilution method. Approximately 10° cells of each
culture were poured into each tube.

ET3McZRRohich - 1o 8%, Y. MIC T
Cefoxitin OFENA ML 2F L hslidotc, Zhix, &
OEFOPEEAVBEEEC X hEEY STzl vE

LIt X540 ThHAHD, ¥ 7- Fig. 24-1 TREND X
51z E. coli iz Cefoxitin % fEA X @7 BEMBIZIET
FEETaBAN L LERR IR,

) 4EEAEC X 5%E: E. coli No. 29 DiEEwt
F%ET b bEEN, 108cells/ml % X0t 107cells/
ml & LR« DRBEOER & (FA I REIER
R LT,

108 cells/ml oEgfEEE It Fig. 25-1 kixT X5
Cefoxitin, CEZ $ X ¢ CET 12 3I¥RIEED HE %
RL, SHIOMicZRLROhigh o, La L 107 cells/
ml pEEEE it Fig. 25-2 RT3 3FEdic
BRECRENICEELEZIRO it ot s, 6.25
ug/ml OERET CEZ % X v CET »#ENTHS

DIz~ Cefoxitin IXREHTH H, HLHIICEINITED

bhic,

3) 99.9 ZBWET HMGM &L REDBIR 2 in vitro
sl A REFRALRNT 20, BREED9.9%
YRETHCETAMM L REOBRNY Fig. 2526R
», BELOHE® X h U BWNE YT, Fig. 26
1wk Uiz, Fig. 26 0EMOABRIZ KD L hickd
Ih’,

log C=——§—log t+ %log K

N&x IUOKIZE#R»HRDOER B, NOEKIZBEF
ARBENE L LTERFAORECRTT 20, BEMEEMEIC
HET YR T, Thbh NAKEVE, RERT
M, NAVNEWE, MMURTEEY MY, ¥/, N
2, ABRETHIEKAIVNEWE, BEA E - LY
RLTW3,

Fig. 26 w3\ C, #EfEE R 108cells/ml & X v8 107
cells/ml &4 N oOffiit Cefoxitin 2Mh2F X h K &
W, TOZ ERBREDDIT, EMEMOoREI LD,
FHBEOHINLBETHIELERLTWAS,

EEE R 108 cells/ml w3135 CET o K o ffizh
e h/hEWLH, Lo Lishath, Zoflik CET 3,13 ug/ml
T99. 9% BE T E I\ 2 AME A KLEBE, HRD
fETH Y, BEHCEFELV. - TREN (KE
CBIL T 3ER L L EABE L AR LS,

4) TR o #3: E. coli NIHJC-2 o ¥ 3% ¥ 1=
MIC BEOCEKI#HML, 18MHIEAE, EXLEL
Bz X gk L, HIB »AVEH S ¥, Cefoxi-
tin, CEZ X0 CET oWTFhoEF AR LI-B4
<%, Fig. 27 wRT X 51, 0. 5EMEL MY 1A
», ThoORMEE 1 FEECIEARE control &
Rlicieh, BALOBRE P CRonBX 57, EH
WIEMEHERIE R ohinh -,

5) RAEBRFREXBOCERIENRPORN  BERT
WER%, E. coli K12 N 167 0ORFIHEEERY ¥ B
oo ¥ TRITIEREAEHEIICE 4 DBE D Cefoxitin s &
v¢ CET #ftnx, @ERf AWBRERT, RHAE
BROWHMBIC S L 1FT EFOEEYHBF Lic, Ce-
foxitin 0,78 ug/ml, CET 3.13 ug/ml TREEAM L
Hh, WEHFED 313 ug/ml T605 A HIOFTHhiFT
EZLVWEEOBY»E LK (Fig. 28),

DEIED cell age i BET 5 EA|O BREERY L
BT atcdi, B LIRS, SERERY10DE
B L, 100 ug/ml @ Cefoxitin, CEZ $s X v° CET
L1082, AEERNERIT -7, TORERFig.
20"t ER D, EAE control DB A2 fE I Hx
HEANC, 3EAELLBEHOBMINELL, T ORHN
FEHRZMH phase THBZ &% Lic, Cell cycle %
HELMSTETTER-COOPER model!® 1z X b 3 DO EAc
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Table 7 Effect of pH upon the antibacterial activities of cefoxitin, cephalothin,
cefazolin and cephmycin C by the agar dilution method®

S o’
Drugs®’ | Organisms | No."” 5.0 | 5.5 ' 6.0 I 7.0 1 8.0 l 8.5 l 9.0
) Average MIC (ug/ml)
E. coli 15 12.9 7.34 3.54 2.81 2.45
Shigella 4 4.69 3.91 3.52 2.74 2.35
Salmonella 8 36.91 1.86 1.71
CFX Proteus 8 21.80 9.38 5.86
Klebsiella 7 16.4 7.59 4.91
Staphylo. 7 0.96 2.00 2.68
E. coli 15 8.02 10.80 12.60 14.59 42.08
Shigella 4 4.69 9.38 12.50 21.88 21.88
. 4.30
CET Salmonella 8 20,12 2.88
Proteus 8 7.03 7.30 7.80
Klebsiella 7 12.70 12.05 13.30
Staphylo. 7 0.30 0.60 0.64 L
E. coli 15 2.24 2.92 3.44 9.19
Shigella 4 2.54 3.52 4.30 8.60
CEZ Salmonella 8 13.09 1.56 5.86
Proteus 8 10.90 11.72 11.72
Klebsiella 7 12.95 7.59 12.00
Staphylo. 7 1.19 1.51 2.62
E. coli 15
Shigella 4 11.38 8.83 7.81 7.10 6.78
Salmonella 8
CM € Proteus 8 43.75 10.47 11.72
Klebsiella 7 28.57 11.61 9.82
Staphylo. 7 B 41.00 71.40 78.57

a) Tests were conducted in HI agar by the agar dilution method. Approximately 108 cells of each culture were
placed on the surface of the plates.

b) Numbers indicate the number of isolate averaged.

c) Abbreviations of drugs are as follows; CFX: cefoxitin, CET: cephalothin, CEZ: cefazolin, CM C: cephamycin C.

Fig. 23 Effect of pH of medium upon antibacterial activities of cefoxitin, cephalothin and cefazolin
against E. coli No. 29

untreated
9 L— control L_ -
| cefoxitin cephalothin cefazolin
z7
S~
2
B
L
2
Zs
=3
g
= 4
- opH5.5
®pH 7.0
3| 4pH8.5 A -
<2 1 L 1 J 1 1 1 ] 1 1 L J
0 1.5 3.0 4.5 0 1.5 3.0 4.5 0 1.5 3.0 4.5

Time in hours

a) MIC values for cefoxitin, cefazolin and cephalothin with E. coli No. 29 are all, 3.13 yg/ml.
Drug concentrations used are all 6.25 zg/ml, respectively.
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Fig. 24-1 Effects of CFX, CET and CEZ on Fig. 24-2 Effects of CFX, CET and CEZ on
growth curve of E, coli No. 29 growth curve of E. coli No, 29
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Fig. 26-1, 2 Relation between time and concentration of cefoxitin, cefazolin and
cephalothin to kill 99.9% of E. coli No, 29
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Fig. 28 Effects of cefoxitin and cephalothin against synchronous culture of E. coli K12 N 167
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Fig. 29 Sensitivity of cefoxitin, cefazolin and
cephalothin as a function of cell age
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Fig. 30 Influence of therapqutic time on therapeutic efficacy® of cefoxitin, cefazolin and cephalothin
in an infection** with E. coli No. 18*** in mice
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BACTERIOLOGICAL EVALUATION OF A NEW
CEPHAMYCIN ANTIBIOTIC, CEFOXITIN

SHOz0 NakKAzAwA, KENSUKE TOBE, YosHIMI HIRAI, - MASANOBU YAMAOKA,
SETSUKO OsAKI, KAazuM! TAKA! and TAKEsHI NISHINO
‘Department of Microbiology, Kyoto College of Pharmacy

Bacteriogical evaluation of cefoxitin (CFX), a new cephamycin antibiotic was studied in comparison with
cefazolin (CEZ) and cephalothin (CET). Results were obtained as follows:

1. Antibacterial spectrum of CFX was slightly less potent on Gram-positive bacteria than that of CEZ
and CET. On Gram-negative bacteria, however, that of CFX was found to be of the same order as CEZ,
and it was superior to CET. Moreover, this agent was especially effective against indole-positive Profeus
sp., and Serratia compared with CEZ and CET,

2. Sensitivity distribution of clinical isolates to CFX exhibited stronger activity of CFX than CEZ and
CET against not only indole-positive Proteus sp. and Serratia but also against most strains of cephalosporin-
resistant E. coli, Proteus mirabilis, Klebsiella and Yersinia, while slightly inferior to those of CEZ and
CET against staphylococei,

. 3. CFX was very stable to beta-lactamase derived from cephalosporin-resistant strains of E. col.

4. Antibacterial activity of CFX was not affected by the concentration of horse serum in test media, but
it was influenced by inoculum size to a lesser degree as compared with those of CEZ and CET. It was
clarified that the activity of CFX was enhanced at high pH, while the activities of CEZ and CET were
increased at low pH.

5. Bactericidal activity of CFX was studied sa to the effect on E. coli growth curves. and its Superiority
was demonstrated versus the control drugs, when they were applied even at a half MIC, or even against
large‘ inoculum size,

6. In protective effect studies on experimental mice infection with cephalosporin-sensitive E. coli, the
activity (ED 50) of CFX was the same degree as that of CEZ, and 2 to 3 times superior to that of CET.
Against cephalosporin-resistant strains of E. coli, Proteus morganii and Serratia marcescens, the protective
effect of CFX was further superior to those of CEZ and CET.



