VOL. 26 S-1

CHEMOTHERAPY 337

Cefoxitin |z 89 2 R B M ERAITT2E

RAR & -HFE@RF -] 3UE- £EEXE

LHEREL « MRS - HEFMT
BATHIR LA ¥ B — Py R

fXDL77r AHRY) VCHRERRLHLERER Y
o774 v VRFHLEF TH B Cefoxitin (LT
CFX) BRXRDE7 7 AKY vRILEFK L ITFED
VS 75 ARUEBRIEC KT HIER L LTX
Bo Merck X H192ERRIhHF LIVMLEHTH
5,

SEELE Bz, CFX oz XMy, BEERORNLT
ot CHET 2,

L. B2 HERE

FRIDOMLAEES IUVBEREOEKR T DWW T
CFX @ MIC % 8% L, Cephalothin (CET) 35 X t*
Cephaloridine (CER) D%t & H#t L7z, MIEH i H
ALFREYSEMR 1T X 570, ¥R 108/
ml (UFREEV5) 3 X0°108/ml (LATF 1005 & LT
£bT) LTk ots,

Staphylococcus aureus 39tk x4 %5 MIC % Table 1
wiRT X5k, CFX 123.1~6.2 ug/ml &3 b (2415),
CET iz 0.2 ug/ml T 17#C, 12EAETTH
0.8 ug/ml &H 5, CER Td, %D 28 30,4 ug/ml
LTFizedbh, CFX 12 CET %X CER X h%3, &
h o0t Y Fig. 1 iR,

E. coli 358iz%3% CFX 0 MIC 1A% % (284%)
#1.6~12.5 ug/ml i2h b, 4 ¥t 100 ug/ml LA ED
ittt 5, CET it 3.1~100 zg/ml LA EEELH
L, CER Ti3.1~6.2& 254g/ml k& 248
*RT, BEDO100f5% R ¢ CFX % X1t CER © MIC
21~2B X kBd D%\, CET TizREHMN
3.1~6.2 pg/ml =4 % (Table 2), zh & DOFEBIBEF
% Fig. 2 R L7=2% CFX iz CET, CER X h o
hTwa,

Proteus mirabilis 21 ¥kt 3+ % CFX © MIC %
6.2~25 ug/ml iwHH, Zhit CET Oxh &izixmk
T, CER Ti% 12.5~25ug/ml © % < % h, *%%
%, EHDI00fEH|R iz CFX, CET 3 Xxut CER &
b, Thoo MIC RiziE 1 B X< 7t% (Table 3),

Proteus vulgaris 8 #kix. CET ¥ X Uf CER Tiz ¥
T 100 ug/ml LI EDRET B B 25, CFX Tz 3.1~
25 ug/ml ORITH Y, FED 100 SRR TLAEIR
\~ (Tdble 4), '

lebsiel
Klebs la p

nige 13 #Rizx$% CFX o MIC

Fig.1 Correlogram between CFX and CET
or CER (Staph. aur., inoculum size :
108 cells/ml)

MIC 39st.
(m/;nllo)o
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; 31
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0.2 1 112|5]1
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0.05 | 1 1
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MIC 39 st.
(pg/ml)
>100
100
50
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6.2 1
/3l 1]1(1
IL‘)J 16 1 1|2
0.8 2|1
04 11 4 2
0.2 213|441
0l 2|2
0.05 1]1
50025
$00250.25 0.1 02 04 08 16 31 62 125 25 50 100 >100
CFX MIC (xg/ml)

12.3.1~25 ug/ml &= 10 k2B b, CET 12124 & 25
ug/ml Ak, CER T3 6.2 ug/ml & 100 ug/ml L4
ot d 5, 100f5HRERK Tz CFX, CET, CER
L3 MIC D X cB#2 55 (Table 5),
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Table 1 Susceptibility of Staph. aureus

(39 strains)

MIC
g/ml <0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 >100
CFX 1 2 14 10 4 1
CET 17 10 1
CER 20 8 3 1
Inoculum size : 10%cells/ml
Fig.2 Correlogram between CFX and CET or CER (E. coli)
x(vuc/ ) X1 35 st ?ﬂtj ) X100 31 st
m
310 2 1]4 s 1
100 2 1 100 1
50 1 50 1
2% 234 1 % 1 1
125 1111 125 1 2
6.2 3 1 62 1]2(8|2
E 31 211 E 31 3 3
QO 16 O 15 .
08 08 1|1
04 04
0.2 02
0l o)
005 005
<0025 2005
$00250.05 01 02 04 08 16 31 62 125 25 50 100 >100 0025005 0.1 02 04 0.8 L6 &1 €2 125 25 50 100 >0
CFX MIC (g/ml) CFX MIC (pg/ml)
mic X1 35 st Mic X100 31 st
/ml) 1
Rt 1] (1] |1 L) 11
100 2 1 100 1 1
50 3 50 )
2% 11 2% 11
125 125 1
6.2 1 1| 4 6.2 31
ﬁ 31 4147 4 1 ﬁ 31 5|4
O 16 1 O 16 2(412(1
08 08 1
04 04
02 02
0l 01
0.05 0.05
<0025 £0025

0025005 0.1 0.2 0.4 08 16 21 62 125 25 50 100 D10

CFX

0025005 0.1 02 04 08 16 31 62

MIC (ug/ml) . _CFX

125 25 50 100 >100
MIC (g/ml)
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Table 2 Susceptibility of E. coli (35 strains)
MIC l
Antibiotics - (8/ml)
.<0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 >100
6 4 10 8 1 1 1 4
CFX
X100 2 1 11 0 1 0 1 1
3 10 3 5 7
CET
X100 3 0 13 3 2 1 1 1
1 13 0 2 4 3 6
CER
X100 1 9 12 1 2 0 2 2
Table 3 Susceptibitity of Proteus mirabilis (21 strains)
MIC 1
Antibiotics (ug/ml)
<0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 >100
8 9 3 1
CFX
X100 8 8 4 1
11 5 3 2
CET
X100 10 10 1
-1 11 2 3
CER
X100 12 6
Table 4 Susceptibility of Proteus vulgaris (8 strains)
Antibiotics MIC (pg/ml)
<0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 >100
CFX 2 2 1-» 2 1
X100 1 3 2 1 1
CET 8
X100 1 7
CER 8
X100 1 7
Table 5 Susceptibility of Klebsiella (13 strains)
Antibioti MIC (ug/ml)
ntibloties T 03 0.4 0.8 1.6 3.1 6.2 125 2 5 100 >100
CFX R 1 3 1 4 1 1
X100 |7 1 1 6 1 1
CET ‘ 1 1 1 4 2 4
%100 1 1 4 2 1 1 3
CER’ ' 1 6 1 1 4
L e | X100 1 1 5 2 2 2
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I % 4% #
1. & M BRIR
REMA B Fic CFX 2845 1, #45K15%r, 304,
1M, 28R, 4MMBRERID~= 27U 5 b
THRIM LT /0L, 1533 heart infusion agar,
BB L Staph. aureus MB 2786 % F\», band culture
method® T, ThEhomihREXNE L, FFRF
2, 4, 6RMRRL, RUKHETRPEEMES L
bt (Fig. 3),
7c3s standard curve (2 RENIFEICIE monitrol
M X b, REUEREFhci: pH7. 2 OBRRGR %
Crh CFX #fERMRLUTER L box{liore,
(1) CFX 18 5
CFX 18 157 # o mp#Ex 104.1 2g/ml, 30
SO E— 7 B2 147.5 ug/ml, LA, @ECTHEL,
BE 4B 0.07 ug/ml TH o1, 4BEHAET
DERFEURERILTS. 6% TH - 1o (2 HDFG),
(2) CFX 18 one shot §it
CFX 18 ##ELEE 88 rg/ml, 154#Tit
47 pg/ml, DHESEICR D, 48ME < 12 RIEREL
TThoteo ok 4BRE ¥ CORPEIREIZL2. 0% T
Hotco
2. Sy bTEIFHRR
EFHE L e MT T 2RI, HEHBRED & X L[
HORER I X OEi% B\, standard curve i3 1/15M
DEBBEERBRC X -7,
HE 1508 gD Wistar %5 » + (Q) DEHBS
LU, AKTERLCE, pHT7.2 OMBESK T

Fig.3 Blood levels and urinary excretion of CFX
10 [ X[ %11 2 ]

4
g/l e N\ |104.147.5/9.6 ] 1.1 0.07 _,
. -
wof <% |28 188 | 47 17.57.6(1.0 0 -
‘.‘ Serum standard(ug/m_)
‘\\\Lm. brs| 2 4 6 Total
\“ lg
ol k i 19-521.0/5.1] 75.6
1€ 136.0128.018.0| 82.0
1.v. n=1

Buffer standard (%)

B.C.M.
Staph. aur. MB2786
W% 1 )

4 hrs

Wi Uic CFX @ 4 ug/ml, #HB\% 40 ug/ml B
¥ EWBOERD 45 x, 24 %M 4°Ci L
%, RELE L, ZORBRENLERRI—BICRIF
T, EME TR, MuC, mIRE T, W, I, R E S
DIEFTHBECRELDLNDDARTH -1 (Table 6),

—%5 % tic CFX 100 mg/kg #fFEL, 1547, 30
gy, 1WEME), 2REMOZMBHREYNE LY, 2ES
BIKTER L, ERO4EED 1/15M HEGEEL
(pH7.2) iz, miMzrOE T, VTFhi 2480
4°Cr il Lretk, MBiftL7: (Fig. 4, Table 7),

Z D free DHXRBEANEIURK CHIE L7 D4 Fig.
5 Table 8 TH%5», RURWEARCNREY RITFrizdk

ErpERiow, WK LT IRERGIR, B, @,
fiti, oV THOIATH S,

Table 6 Recovery rate of CFX

from tissue emulsions

Theoretical
value 4 pg/ml 40 pg/ml
Recov
-ery |
Tisslug pe/ml| % || pg/ml| %
emulsion !
Liver 3.7 92.3 || 42.0 | 102.0
Spleen 3.8 95.0 | 40.4 | 101.0
Kidney 4.5 113.0 || 36.0 90.0
Lung 4.7 | 116.3 || 38.5 96.3
Muscle 4.5 111.3 | 39.5 98.8
Brain 4.2 105.0 || 37.6 94.0
Blood 4.9 121.3 | 35.0 87.5

Fig. 4 Tissue concentraion of CFX in rats

100mg/kg im.
ug/ml

1,000

Free

100-
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Table 7 Tissue concentration of CFX
in rats (100mg/kg i.m.)

Tissue o 15 3 r- 7
Liver 243.0 | 121.0 | 47.0 0.6
Spleen 8.1 0.9 0 0
Kidney 550.0 | 275.0 | 72.5 | 3.2
Lung 42.0 | 25.9 1.6 0
Muscle 9.1 | 8.8 0 ] 0
Brain 0 0 0 0
Blood 110.0 | 65.7 | 18.5 1.1

ug/mt

Fig.5 Tissue concentration of CFX in rats
. 100mg/kg i.m.

ug/ml
1,000

100

2 hrs

Table 8 Tis;ue concentration of CFX

in rats  (100mg/kg i.m.)

Total

Tissue Lime 15 3 r 2
Liver 210.0 | 109.0 | 44.5 | 0.7 .
Spleen 8.1 [ 10 10 0
Kidney 750.0 | 390.0 | 89.0:| 2.8
Lung 430 25.5| 1.3 ] 0
Muscle 9.3 8.8 0 | o
Brain . 0, 0 0 0
Blood 145.0 | 179.0 | 18.5 | 0.7

UL Kk &R

CFX D 1E1~28%1BxxirndE, AkME
BHIIMET, 2 GIORBEMRIE, (LIMEBINGA, R
miE, HEMR IVEWREOE 1M, Heslc EH
L, EDBRKRRYRN L (Table 9),

fEGIL SARQ Mg (MR, WAL, JIMIEP)
BRM s X OMRMERED B T, B8, BWO\ T
WM Bh, WEXMcTE THEFCRE LD,
CFX 182 e ¥¥s My L, 13 BMTHRED
WA 2D, FRUIREDOH, MWRNEBWESMEL,
DVRIXMEEN TS L5 1 i » 7=, CFX @58
BUN iz 57 mg/dl &m<, #TH69, #1:Mikic 100
mg/dl Lig oo, CFX (ERAT+ T SRR H 3R
EhTsD, 2ERBOKEY > THREMEOFE T
»oEEHT, CFX Li3BMvRI LTI mt~va
FHEbhTw 22, ChorBEELME L, LS
2R LBy (Fig. 6),
CEGI2 S8RS BMIE () v~ BAESL)

Y v = FHRBISTZ T steroid ¥ By bch, ZABIANIC %
WREXEL, WX Staph. aureus 5K, ©HT
Ry 27 LCRBARL, MASRCLRA UELREL

72 CFX 38 %182, AMMEL, *0KOESR

Fixpatk e h, msl, £HEROKE, BEHLO
VIBRBI S DEHMOWA 4 & h, HRLHTEIhi:
(Fig. 1),

IEGI3 2988 BMRRAEE, v v E, TS (R
E N
Myelofibrosis T Bil% 51 1 BET, RIKLEDFF #
2753 EATHLLH ) VARTOA 8T 50—
PEELARDEAL, REXHES LI HBERSY
Rrent, CFX%1B3¢& (18 2@E) *XEEAT
CER I DREROBA TR LD, BEIEMFERAL 3
EEHBREHR LD (Fig. 8),

fEGl4. 4685 EHBEHEA

/2w Su7Y YMED - DA, W1HEK &
THES M, Blsx XOEESC defense musculaire,
Blumberg #fE»HEL, CFX 103 g% 1 ¢ 3o8
¥ 6 BRIOHEEIT X hafke Lanigi,

fEFI5 258 B[UBEREX

SLE TABEh, Bi%, R#M, RUEBETEHOH
MFRH X E.coli %A Ladt, CFX 1E2&1H2@E
SREY 5 BEFhotc b b, WKMRM, *0fhE
FEROBFEY B (LBAME5%7 FokE 250ml @
BRL, 602MTEALR),

fEGI 6 - 58S {LIRMERBAMIZA (Y ¥ = F4EBARS )
FEGI 2 £ R CEERIT, BB h s makds s &k
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Fig. 6 Case No. 1 H.M. 54 Q Pneumonia D.M,
Nephropathia diabetica=* Uremia

EMD D D D Ovarian tumor

[ CFX 2gX2/day DI %13 |

37°C W\MA/\ AA "

MM A4 NNV M ANARMA AN AN Vo
XP1 xyz\/v\l

XP3

/v /v 18/V 21/V 24/V 31V
WBC(Neu) 22000(90% ) 2290(91.5% ) 24400(91.5% ) 17200(85.5%) 11400(83%)
CRP +4 +4 +4 +5
RBC 208X 10" 287X10° 257X 10 236X10° 255X 10*
Hb 6.2 9.1 7.8 7.0 7.8
GOT 15 22
GPT 8 9 c.C.
AP 6.1 10.6 % Nup
BUN 57 54 69 100 s
Creat. 3.5 4.1 5.4 6.9

Fig. 7 Case No. 2 Y.O, 58 & Sepsis«Phlegmon (l1-elbow) Rheumatoid arthritis

5mg/day p.o.
Predonisolone——
PhlegmonT Wx 3g X2/day D.I.X 12]
37°C
7/VI 18/VI  22/Vi
Pus Blood
Staphylococcus aureus Staphylococcus aurus 19/vI
(#) CET,CEZKM,TC (#) CET,CEZ,KM,TC, Edﬁ%{a
(+) PCG,ABPC (+) PCG,ABPC rgis)
WBC(Neu) 18,700(92%) 11,800(82%) 11,000(83%) 9,400(71.5%)
CRP +5
RBC 518x10* 496x10* 427Xx10* 374%10¢
Hb 15.5 15.1 12.6 10.9
GOT 58 29 20
GPT 57 17 12
Al-P 8.9 10.6 7.2
BUN 18 17 6
Creat. 0.9 0.7 0.6

Fig, 8 ‘Case No. 3 N.N. 29 3 Myelofibrosis, Lymphoma, Fever of unknown origin

[ CFX 3gx2/day D1.X3.5 |

DDBlood
37°CAAAAAAAAVWWM——
10/V 14/V 17/V
WBC 47400 * 64500 48400 o
CRP  +2 +1 *BlL 3.5
RBC 192X 10 216X 10 250 X 10* g fog
4.
Hb 6.0 7.1 8.2 o 10
GOT « 36 41 47 Myelol0.5
GPT 23 23 29 Meta 2.5
AP 14.1 16.3 15.3 gg Zgg
BUN 14 13 12 L &5

Creati. 1.1 1.8 0.9
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Table 10 Laboratory findings before and after administration of cefoxitin
c RBC | WBC | Neutro. | Platelet | SGOT | SGPT | Al-P ?;ﬁt’::’)‘" BUN |S-Creatinine
ase 4 3 0, 4 "
No. X 10 X 10 % X10 u u mg/dl mg/dl mg/dl
bla/b|la|b|a|b|la|b|la|bja|b|ajb a |b|a]| b a
1 1208/236/22 [17.2190 |[85.5/45.9/38.6{ 15|22 | 8| 9| 6.1/10.6(/ 0.2 0.4 |57 |69 3.5 | 5.4
2 1496|374/11.8| 9.4{82 |{71.5 41.5/58(20(57|12| 89| 7.2/ 0.4|03({18| 6| 0.9 0.6
3 [192/250(47.4/48.4|30 [39.5| 3.3| 2.9/ 36|47 |23|29(14.1{15.3| 1.8 | 1.8 | 14| 12| 1.1 | 0.9
4 [321/326| 8.6| 5.2{67 |57 17.9| 15117 | 7110(10.9(11.6( 0.4 0.5 9| 11| 1.2 | 1.1
5 [426|365/22.3|17.6|79 .|82.5 45 | 29(23(73|33] 9.8 0.3[05(27(23]13]|1.2
6 |438(417(10.1| 8.7|59.5|68 31121]21|12| 7.8/ 8.4/ 0.4|03( 815/ 0.7 0.8

b: before a: after

MmiEX - LEAF CTHBLABETHS, TDOH4 1A
%, BUOKNBME X bR, B X b Staph. aureus 7}
Zidbht, CFX 1H2 8% 3[E, 208MOBET
BRIRDZENTEL,
1V. BIfER LEERIRER K

UEDFEMT 2T, ESREIEALBLRBERIZ
Bohithote, o3, CFX #5571 OBk ZBIR
(GOT, GPT, Al-P, RBC, Hb, WBC, BUN, Creatinine
mE) T, BBDo X3, fEFI1T BUN o LR
AZbhtc (Zhizd &b LBARLR Do) U, &Y
CHEFF G L LBObhARERETIA LN -
7z (Table 10),

V. % '3

CFX DT DWW TR RE Lic & & A, Staph.
aureus =3t LTix, CET, CER X h4 355, E. coli
Zizohb X b3 <hTk b, Klebsiella 13 CET, CER
ik MIC 2% 100 ug/ml LA EDRHEEA D D HBD
, AFTit 6.2 ug/ml LATD MIC Th 5 HMAE L
Zbhic, Proteus mirabilis 3 CET &L iziFREDRE
EXAFNCR LTH Lt A, Proteus vulgaris |1,
CET, CER T3 k&%t 100 £g/ml LAEOHETH -
feDCR L, CFX itiz b A E DA 25 ug/ml AT
ERENEFTF LI, ZDLITHANY 5 APBEEK
Bz CET, CER X h b HiEHh 214 528, E. coli
Klebsiella, Proteus [&ic & 7 5 st BEIC Iz R =% X
D= TS HEN L RET DL, T, SO
BHREEERO 108/ml 0b DX EWAHEES I,
hE 10 fEHR L b0 By LRI L
Ei, ThETOREOL-FETBLzATHD, X

#i7% CER, CET »'&%2D 7 5 s ERRIEC L HE
BT AR Y RT AR TH S,

E FeEFRBELCPREOOFRELZ LD TEH
<) BIRD X\Z EFRLIH, Bt dT220T, 8§
E, BHEOWTRTH 6 BRILINC80% iy RicHil
Shi, ¥l 7y FEHELAROBBAREYRIE
Lichs, TORERG®, B, M1, B, 5 O
T, ThELDTHIITR-Tc7» /Y v (CEZ)
EDOWTOERERD L T 5 &, CFX oFp CEZ
I h R ESLH T, HBENRESFL »OKLLR
TEN, TOHRD EFLEPHLTHS,

THIERKE 56 GE~X6 61 OEKRFIHE (Ei
EREEHE) THEx i A, ELREFREBDLIS
b0 7L, 2flic—IERREVSREX B,

AHIOBBHIZOWTIE, T v M2 600 H BT 3,000
mg/kg/day % 21 AR S LT L BORBABKFHEL
REDLIT (BEEXEBRRD), ¥, 1,000 mg/
kg % Furosemide ¥ 7-i% dextran & §ff LT3BD
L2 CFX il THHmIhDEWHFMRIIBLH
T, FHOBEMIL CER 01/5ATFT CET XhdiE
WEIRTWBY, LichioT, 60 UHBEEDD
HECIAE LT, KeFERALS 2H4EREELLL
%,

t v U

LAE, Cefoxitin iz o\ TXBERY, BEERANCHEL,
FEDBRRERCHT B G OB B OFHEFITH
5 ERBDI,

783, AFFIXBFISIE 3 B H52MFE 4 Bieh TR
HIhtdboTths,
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X [y a semisynthetic cephamycin untiobitic : resistance
1) B/ RHFE B FIEE: , Chemotherapy 16: 98, to beta-lactamase inactivation, Antimicr, Agents

1968

& Chemoth, 5:38~48, 1974

2) KRR, BERT : 4K, ElF0 4R 5) =i : v v Uy a Cefoxitin—i[# 11, #25
BREOCEMFAHBAT— &  HEEEY: band EBEARLEREF &K & 19776 A98, X
culture method = 2o\C, HAREEK 31 (2): B,

205, 1973. 6) RAfFiRizH : Cefazolin 1335 KT, FRERY)

3) WaLLIcK, H. & D. HENDLIN: Cefoxitin, a BF38, Chemotherapy 18(5) : 623, 1970.
semisynthetic cephamycin antibiotic; suscepti- 7 EREEKEMAFEEAAMN : theorvH1
bility studies. Antimicr. Agents & Chemoth. EFF R LM, p.4, 1976
5: 25~32, 1974 8) B—MUEHRSHTRAN : €r+v 5 /5 1 EHKF

4) OnsHi, H.R.; D.R. DaousT, S.B. ZIMMER- FeLHMmE, po 1, 1976

MAN, D, HENDLIN & E.O. STAPLEY: Cefoxitin,

BASIC AND CLINICAL STUDIES ON CEFOXITIN

HirosHI OkuBO, YURIKO OkaMoTO, KYosHu Go, FuMiHIKO UBA,
YosHIHIRO UEDA, KEIGO MAEHARA and JUNKO MAKINO
First Department of Internal Medicine, Kansai Medical University, Osaka, Japan.

Cefoxitin, an antibiotic developed from the cephamycin family, was examined as to its in vifro activity
against clinically isolated bacteria, its serum level and urinary excretion after intramuscular or intravenous
injection, tissue concentration in rats as well as its effectiveness in clinical cases. The results obtained
were as follows:

1) Antibacterial activity: Cefoxitin (CFX) was found to be more active against most of E. coli,
Klebsiella and Proteus vulgaris strains than cephalothin and cephaloridine. The MICs of CFX against
those bacteria were lowered when the inoculum concentration was reduced to 10 cell/ml.

2) Serum level and urinary excretion in human: The drug showed a serum peak level as high as
148ug/ml 30 minutes after 1g i.m. injection, followed by a steep decline, The urinary excretion rate
was about 80%.

3) Distribution into rat organs: The highest tissue concentration of CFX in rat organs after im.
administration was found in kidneys, followed by liver, blood, lungs, muscles and spleen. This
distribution pattern was similar to that of cefazolin, though CFX showed higher peak concentrations and
a steeper decline than the latter. No remarkable inactivation of CFX was observed after overnight storage
in the icebox mixed with rat organ homogenates.

4) Clinical trials: Six clinical cases (pneumonia, sepsis, purulent arthritis, perityphlitis, pyelonephritis
and fever of unknown origin; all of them having underlying diseases) were treated with CFX
intravenously or by drip infusion. All of the patients responded favorably to the treatment. No side
effects were observed.



