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RIBRIE ic 813 2 Cefoxitin DRI, KR

JNEME « KFHFE - HHKREL - AERZ - BT
DR AR WUR BT $ 8

REBBREN RSN MBS 5 s BEREY
D, BEBHEUOLFNRFPSEORRILIC &b
WETAENBRC W A RFIRZHOBETR A LD L
B, ¥1- first choice &£ LTHWHRIBES D
ABPC, cephalosporin /i Bttt & 77T Proteus
&, Serratia 1. ¥ YN T 2K LW\, Cefoxitin i =
5 LRI Tz kE Merck Sharp & Dohme Research
Laboratories 1= 3\ v TB$E X v }- cephalosporin Rii4:
WETHY, LFEMEERKD cephalosporin L R7g D
B#7-a e CHO X% H 3% (Fig. 1), FE0RED
1 2i3 cephalosporin BEEC -\ LCTHRTH b,
> fB-lactamase ZEEEDEH MY b 0D CHFK cepha-
losporin 4 E & S TE A v =1 B ¥ Proteus,
Serratia marcescens, cephalosporin itk E. coli is &
AT HEN E REBLS 22 LTH V99, &
B, RERRESBE -\ T2 Cefoxitin © MIC(H
NREBEEILRE), RERAORI, HEEXRIEL, &
HRBBIEC IoWT B RFIOR R BRI Lo TR
T5,

Fig. 1 Chemical structure of cefoxitin

OCH3
o 7 S
CH:CN— o
S I
N CH20CNH:
0
COONa

Sodium Cefoxitin

L XBHOBRY

1. HBERSED

RERIBHEED S HEL o BBHEFHK E. coli 50 #,
Klebsiella 508k, Enterobacter A8%%, Proteus mirabilis
364k, Proteus vulgaris 36%, Serratia 50 i\ L
TAA(LEREFESERE R MIC 2RIE L, #
fEE &z 10°/ml, #ibix Heart infusion agar (36BF),
pH 7.0 A\ iz,

E. coli 505 DREZHSMix Fig. 2D L kb 6.25 ug/
mlic €' — 2 % b o—tED A% R L, 508k 6.25 g/
ml AT 368k (72%), 12.5 ug/ml LA Ficd3#k (86%)
HMREZ WA R T RIF IR 2 bhis,

Klebsiella Ci% 25 ug/ml, 100 pg/ml ¥ %D D12
% (4%, 11#% (22%) L2200 BEHEEC—I7HKbL
RieAs, 100 ug/ml Ll Eo fittEtkss 6 R bhtc, 25
ug/ml LT ORZMER R LD 298k (58%) T h»
1- (Fig. 3),

Enterobacter 48 #TCi% 100 xg/ml ¥ 7=ix Fhil koD
MHERRIX 258k (52. 1) L B¥H e A L b, Fig. 4
DEih 25ug/ml UTORZHY 0 b O X 14K

(29.2%) THHH, RERIERIEITHY, K@
ClwT s BREFRHIAREWIHEZY 2 1o,

Proteus mirabilis 361 DR T 2T 1512 Fig.5
DEEHT 50 ug/mlELICE— 2 R THDOD 156~
100 #g/ml e\ LERL B btz » THIEVW A% R L
T3,

ZHFID Proteus vulgaris -\ 3 5 8&F#i3 cepha-

Fig. 2 Sensitivity of 50 strains of E. coli isolated from UTI to cefoxitin
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Fig. 3 Sensitivity of 50 strains of Klebsiella isolated from UTI to cefoxitin
9 Agar dilution method
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Fig. 4 Sensitivity of 48 strains of Enterobacter isolated from UTI to cefoxitin
Agar dilution method
Inoculum size 108
%
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Fig. 5 Sensitivity of 36 strains of Proteus mirabilis isolated from UTI to cefoxitin
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Fig. 6 Sensitivity of 36 strains of Profeus vulgaris isolated from UTI to cefoxitin
% Agar dilution method
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Fig."7 Sensitivity of 50 strains of Ser»atia isolated from UTI to cefoxitin
9% Agar dilution method
(4 .
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Fig. 8 Cumulative percentage of sensitivity to cefoxitin
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Fig. 9 Cumulative percentage of sensitivity
to cefoxitin
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losporin RPIEHE L LTiXT<hicyDTh b, 125
ug/ml 2108k (27.8%) D — 7 %R LI, 1.56,
3.12 ug/ml = 84k (22.2%) 4L, b hORE
tka R LB bhi, Ll 100 gg/ml o LEFREL
Ere b 118k (30.6%) Dfttktkrixbit: (Fig. 6),

Serratia 50 Fig. 7 © &3 h100 ug/ml Ll Fic40
B(80%) DmtE#RD H &3 5 htchi12. 5~50 ug/ml D
PEERZER L1001 (20%) cHIIhi, UEDOR
BEPESBEC 12 W T 25F0RSH2RE I REY
Fig. 8, 9 kiR L=,

2. RIN, et

BRERA 1% (FES2ke) AR 18, o 14 (4
E6dke) L 28% 20% 7 K 20ml 1o B L RS HR
XD HITHELIY, 1, 2, 4ABMEOmS
BEL2, 4, 6BHE CORPBES L OCRTHHEE
BRE Lice BIEH L Bacillus subtilis PCI 219 %
REWL T2 BB » 7 T, LREREM (=, &
1), PH 7.0 %R Ui, MMl ERE R
RizE=tr—amEI, ROBEMEAIIZ 1/15M,
PBS, pH7.0 # AR L7, BRIEFAIL ., £2 0.1
mm ¥ CHE Lz,

18 8X1°28 BEFICIWT BERISH Bicth 2
h 50 ug/ml, 105 pg/ml & BREMERXTRL, 305
12.5 ug/ml, 56 ug/ml &KL, 1 Ffic 3.8 ug/
ml, 24 pg/ml, 2BERIECILE bic 3.1 ug/ml % T,
DL, ARRGCIZERSOIE DI EA LRI TE
o7 (Fig. 100, ¥Rk 18, 28 ZHBEHI L 412304
LATh hIrRe RS2 bRlET5 & bR L,

Repgilt iz 12, 28 Z500C 28R % 12230, 0

mg, 264,0mg, 2~415Mic 37.7mg, 44.8mg, 4~
6 MM % Tic 6.8mg, 15 6mg MPIEEh, 6 05MF
TOMITNRIL 27. 4%, 16.2% & i VBN £ B A
Yoo MBI NIREIZ1IR, 28 AL L b 205 TiIc
1,000 ug/ml, 1, 200 ug/ml LM\ M % Sh (Fig 11,
Table 1), REgMBYEHR-HETNTEL LD LMD
hiz,

Fig. 10 Serum level of cefoxitin
——e2glV.n=1

O-em=- olglLV.n=1

Thin layer
cup method
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50 -
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Fig. 11 Urinary excretion of cefoxitin
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Table 1 Urinary excretion of cefoxitin

No. | Dose 0— 2 hr. 2 — 4 hr. 4 — 6 hr. 0 — 6 hr.
1 2 264.0 mg 44.8 mg 15.6 mg 324.4 mg
€ | 1200 ug/ml | 320 pg/ml | 130 ug/ml (16.2%)
s | 1 230 mg 37.7 mg 6.8 mg 274.5 mg
€ | 1000 ug/ml | 290 pg/ml | 57 wg/ml (27.4%)
IL BRERB MR B {e4 s 3¢ 3k D cephalosporin & R7s b f#% 7- firic

1. &K B K

RETILA D1 DXWKE L AT 5 MMM REE R
RFE 130V 2=\ LTEK 18 2 20% 7 F v 20ml o
MLT1B2E, 5AMMERE L, RPEAOROE
Rl U RIRHIE UTI HrE 4 o3RRI E X
K- TEZILoT,

% DR Table 2 w—% Lz, UTI F2HFFMHE
b (Table 3), BRIV 22RIX136H 46
(30.8%), MR\ T 5RF 86 (61.5%) &
Edbh, KAKKLEL 136+ 886 (61.5%) & ¥
BXhi-, BEEL E. coli 3%k, Citrobacter 2 ¥,
Klebslella 3 #:, Proteus mirabilis 1 #, Proteus vul-
garis 1%k, Pseudomonas aeruginosa A¥RTH by, X
gL X b E. coli 3%k, Citrobacter 2 ¥k, Proteus
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa
D& 1EHFBRE I hI, 2% b 4EKkF 8% (57.1%)
CHBHEER R LD LRIz Eicie s (Table 4),

2. B fF A

FR RS LB CLARNC I FFC X 5 L BH
hBEERRE BRI N o, FoKMMm, m¥E
EEFREN BT S hic —FES GEGIL, 7. 10,
12) ERWTHEAR SRR EROER ¥ e b DIt
Mot (Table 5),

. = =

Cephalosporin-C 35T 3 hTh» H20KIEL R
AL, TOMEBKRMCERL S D & LT Cephalothin %
i% U Cephaloridine, Cefazolin iz >3 B % ¢% <
O cephalosporin RFAEHHEL BRI TV 5, —i
iz cephalosporin R{4E#E 1 penicillin RiTAEHHE
L, 77 BB IENNE 52, 77 sBHE
ikX b EZ THH, —M@ penicillin RHEEYE & FH
RRic f-lactamase IZ X > CHBINKIETH - L4
EMEL LTD1IDDRE &% % ,Cephalothin 2 Btk
BrWVite MEABFCHEET B 7 € FAL=AT 5 —HIT
Lo>TRT7 e FMEERTRTL, TDdOR e b
535 & deacetylation D7biz#y?/s H% deacetyl &
LTRicHE S h 50, EEEMic Cephalothin
L7z cephamycin RHAEME D—>TH % Cefoxitin T

CH;O X% &L, bioautography TMEY 1T HEX
hTELTRPCREFFED O HH IR TV B ED

LRbh3s, ¥lFHNL f-lactamase i HEDEH K
% 32D TZ h ¥ T cephalosporin FHAEMHIZEL &
INTiea v ¥ — Ltk Proteus, Serratia ig Xicd
AL IR E RS,

Z#| & Cefazolin 0 7 5 ARMEBREICI-\T 5B
Y SEDbhbhORME SABATH HOHED List
HEeTHRBE, E. coli, Klebsiella, Enterobacter,
Proteus mirabilis vz j-\» LTCi¥ Cefazolin it —%w¥3%
b DD, Proteus vulgaris {Zi=\» LTI2AFH Cefazolin
I h2~3BMET SR TVE LB, ZERDOEK
T Proteus vulgaris, Serratia it Kizi=\35%HF D
MIC fHizhig hhE Wb Odix bhte, PEALLNS
Proteus vulgaris, E. coli, Klebsiella \z1-\~3 3KE%
R SERMEIRERIIE L\ 5 severe kB TIC b
b OTHRKIC SRR TS - LhCE, 14fbek
(57.1%) »BEXhi:,

AH D MR RELRBIIIIER R0 LR EE LS
haicd, mMPREREEL LTSy BT L
T O WVBRE TR AR 5 ¥ it AR X 5
BEEYERTHILEN DB IO LEbhS, LHLR
BERESRO BRI RPBEATEIEL 2 bhd o
ERIODOBEGLERS, TOBREES Tz A F1E
one shot R %1} 5 4 ~ 6 Bl O R b BE 4357 ug/
ml, 28 HE5FORMBRD R 2 130 zg/ml ¢
b, 2 ORERPBES 1,000 zg/ml L Ex HhBF]
Bt s, REBBIENOHRELRBEYRL 75 28
MAZE D MIC 5 6% B U TEHI LR EI AR &
LTHRAFERATEBIDLEEL LR S,

BOLI0FER O YUEEF 3517 5 REBYFENMEDER
HEBTILY 7 AREREO BB IRS0%Y - %
BEEY, 205 LEMEMLILI%THY, FO#E
BV F- L BRETEDOhTWEY, DXk
EFEROT CERMTH S cephalosporin' RELAEHEHEE
RENCERBELNR N L L% - Ta v V- L [BHE
W 2R T Cefoxitin 13 R B REFEL TR 35\
THRIhBTAENE LS C LaiTe s,
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Table 3 Overall clinical efficacy on chronic complicated
urinary tract infections treated by cefoxitin

Pyuria i
Cleared | Decreased | Unchanged Effxc: Y ort .
Bacteriuri acteriuria
Eliminated 3 5 8/13 (61.5%)
Suppressed
Replaced
Unchanged 1 4 5/13 (38.5%)
Efficacy on |  4/13 9/13 Overall clinical
. efficacy
p[vurla (30.8%) (692%) 8/13 (61.5%)

Table 4 Bacterial response by treatment with cefoxitin

No. . Super-
Species of Eradi- | De- Persisted infzc—
cated creased .
strains tion
.E. coli 3 3
Klebsiella 3 2 1
Proteus mirabilis 1 1
Proteus vulgaris 1 1
Citrobacter 2 2
Pseudomonas aeruginosa 4 1 3
Total 14 8 5 1

Table 5 Peripheral blood and blood chemistry before and after treatment with cefoxitin

Peripheral blood, liver

and kidney function test

No. | Case
Before treatment After treatment
Hb 14.3 g/dl, Ht 39.6 %, RBC 434X10% | Hb 12.9 g/dl, Ht 35.6 %, RBC 395X10%
WBC 5200, Bilirubin (direct 0.4, indi- WBC 5100, Bilirubin (direct 0.1,
1l k.M rect 0.7 mg/dl), Al-P 9.9 K-A unit, GOT| indirect 0.3 mg/dl), GOT 25 Karmen
"7 | 21 Karmen unit, ZTT 10.8 Kunkel unit, | unit, GPT 45 Karmen unit, BUN 16.4
BUN 18.4 mg/dl, Creatinine 1.2 mg/dl | mg/dl, Creatinine 0.7 mg/dl
Bilirubin(direct 0.2, indirect 1.0 mg/dl), | Jaundice index 4.0, Al-P 40.6 K-A unit,
Al-P 64.4 K-A unit, GOT 167 Karmen GOT 34 Karmen unit, GPT 25 Karmen
7 F. A. | unit, GPT 48 Karmen unit, ZTT 6.8 unit, BUN 8.8 mg/dl, Creatinine 1.2
Kunkel unit, TTT 1.6 Kunkel unit, BUN | mg/dl
15.8 mg/dl, Creatinine 1.2 mg/dl
10 | MU Hb 13. 7 g/dl, Ht 40 %, RBC412X10% | Hb 13.2 g/dl, Ht 42 %, RBC 402X 10%,
’ WBC 10000, WBC 8700,
Hb 12.3 g/dl, Ht 38.9 %, RBC 440X10¢4 | Hb 10.7 g/dl, Ht 32 %, RBC 395X 10%,
WBC 18600, Al-P 30.3 K-A unit, GOT | WBC 11800, Bilirubin(direct 0.1, indi-
12 | s.K 30 Karmen unit, GPT 34 Karmen unit, rect 0.3 mg/dl), Al-P 13.3 K-A unit, GOT

BUN 28.9 mg/dl, Creatinine 1.0 mg/dl

20 Karmen unit, GPT 16 Karmen unit,
TTT 5.3 Kunkel unit, BUN 9.2 mg/dl,
Creatinine 1.4 mg/dl
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Cefoxitin, a semisynthetic cephamycin antibio-

FUNDAMENTAL AND CLINICAL EVALUATIONS
ON CEFOXITIN IN URINARY TRACT INFECTIONS

TAkAsHI KAWABATA, YOSHITADA OHI, TOSHIHIRO GOTO,
KAzuyukl TSUNODA and KEN-ICHIRO OKAMOTO
Department of Urology, School of Medicine, Kagoshima University

Cefoxitin is a new cephamycin antibiotics developed and synthesized at Merck Sharp & Dohme Research
Laboratories. The drug is unique because of its antimicrobial spectra to such bacterial strains as Profeus
vulgaris and Serratia marcescens with which other cephalosporins failed to exhibit antibacterial effects.

In vitro antibacterial activity of the drug was measured against several kinds of Gram-negative rods;
50 strains each of E. coli and Klebsiella, 48 strains of Enterobacter, 36 strains each of Proteus mirabilis
and Proteus vulgaris and 50 strains of Serratia, by the agar dilution method with an inoculum size of 106,

Excellent sensitivities against Gram-negative rods, especially Proteus vulgaris, were confirmed. MICs
of the drug against Proteus vulgaris were demonstrated to be 2 to 3 times more sensitive than that of
cefazolin and a peak of sensitivity distribution was determined at 12.5 rg/ml.

Maximum serum levels reached 50 and 105 xg/ml, respectively, after 1 and 2g intravenous injection of
cefoxitin to 2 healthy adults. The serum level of the drug was reduced rapidly with a half life time of
30 minutes.

Total urinary recovery within 6 hours showed 27.4% (274.5 mg) and 16.2% (324.4 mg) after the admi-
nistration of 1 and 2g, respectively. The drug peak level in urine ranged as high as 1,000 to 1,200 ug/ml
according to the dosage.

Cefoxitin was administered to 13 cases of chronic complicated urinary tract infections at 2g per day for
5 days. Clinical efficacies were proven in 8 cases out of 13 cases (61.5%) with bacterial responses
in 8 strains out of 14 strains (57.1%).

No particular side effects were observed, subjectively, in all cases, and no abnormal titers were observed
in renal and liver function tests.



