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;O Cephalosporin ik E Cefroxadine (CGP-9000) D
B, BN, BEMt, AW, BMEBAES JCARBERERICOVT

Rl —B-KEES -NO0 K
NEBLE-KRBF -ALERK
ARARELBE=AH

Cefroxadine (CGP-9000, CXD) i€ D\ > TN, BRKHIREN %257 > 720 T RX <2 b a2 CEX
LELL, HEHRRE 7 ¥ oRETi2 CEX, CED +[%, CFT L0 42, KM, MHREH
Ti2 CEX, CED kb3 <h, CFT X0H3RBUAGER LI, M, KRPREEZRIERA 3
ZICEHIRS00 mg BORS L, M. luteus 2REW &L T 5 Bioassay 3 L UR—+ v 7 4+% HPLC
KLORELIce 2D MRMMHMERESES®R IKETe—2 &2, Fiy Bioassay 10.55 ug/
ml, HPLC 11.52 #g/ml 2Rk U7co REOMBEZ 2T — 2 & 180, i3 Bioassay 5,083 ug/
ml. HPLC 3,577 #g/ml %5;RL, 6% T EHRIMENRIZLNEN91.9%, 84.2% TH >
720 HPLC [Tk A7 h @ BF% one compartment method {C L ¥ pharmacokinetics 283t L
foks®, ko (hr1):1.36, ket (hr?):1.22, T% (hr):2.29, C-max (4g/ml):10.5, T-max
(hr):0.99, Vd (L):18.4, AUC (ug/ml-hr) :22.1CH >7zo M E N ML, SD %7 v FiC
20 mg/kg BORE LIBT3, &, F, M&, MOIETH>7%. HPLC. TLC # LU Bioau-
togram ZALARICTEENREE R L, FRQEEANTREINZOC L EIEH L, BIK
BRI DD TR AR BEEIOFICHER LA NN, %09, HIEARHE 2 I THRH67.8%Th >

oo BWERICOLTIRERE, MRINICHICRELZZEERRBD SO, o1

i C ®» I

Cefroxadine (CGP-9000, CXD) 219724 = 4 =
CIBA-GEIGY Ho#sMic kv AR & hic&O Ce-
phalosporin ZHEME CH 219, ShHIIC + + v &%
BALECEREVEHFEOROL 7 722 Y ¥ XD,
BLLHHT, pOEROBFLLOLLTHRBEIAL
(Fig. Do itz =7+ 2 id7 5 b BUHB LIV 7 5 &
BB L AEESEERL, 0B H CEX &b
B, LAREHMTROBBEERERLTEYD, BE
BmuRics Yy, E coli, K. pneumoniae, P. mi-
rabilis K LT CEX X b HIA TV 3. KA 2 HK
BORBEURKTK TR 2 5/ -2 K PPBTIL
2o/ -nFreBERAFLYCREAEEBDTR
Vo REBIZOVLTHHR, EXRET, ZBELIE
BUAToRETC2 EMULEETS 5,

ROV T, MRICACAESEROTRIL L b
CHERME5C 027

Fig. 1 Chemical structure of CXD and

CGP-3940
CXD
S
NH: o N A OCH,-2H20

COOH

Chemical name :
78-(D-2-Amino-2- (1,4 -cyclohexadienyl) - aceta-
mido)-3-methoxy-ceph-3-em-4-carboxylic acid
Molecular formula : C16H19N30sS- 2H,0
Molecular weight : 401.43

CGP-3940 .
S
=" NH. o N__~—0CHs-2H.0

COOH

Chemical name : :
78-(D-2-Amino-2-phenylacetamido]) -3-methyl-
ceph-3-em-carboxylic acid

Molecular formula H ClGHnN;OsS'ZHzO

Molecular weight : 399.42
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Table 1 Antimicrobial spectrum of three cephalosporins (10° cells/ml)

o MIC (ug/ml)
Standard strain

CXD CEX |CGP-3940
S. aureus JC-1 =0.025 0.4
S. aureus 209 P 0.8 0.8 3.13
S. aureus Terajima 0.8 1.56 12.5
S. aureus Smith 6.25 0.8 50
S. aureus Newman 3.13 3.13 6.25
S. aureus ATCC 6538 3.13 1.56 6.25
S. pyogenes Cook 25 >100
S. faecallis ATCC 8043 3.13 | >100
M. lysodeikticus =0.025 0.4 =0.05
M. luteus ATCC 9341 0.2 3.13 6.25
K. pneumoniae PCI 602 6.25 0.4 6.25
B. pumilus IFO 3813 6.25 0.8 3.13
B. subtilis ATCC 6633 1.56 0.1 0.8
B. cereus mycoides ATCC 9654 50 50
B. cereus mycoides ATCC 11778 50 50 >100
Corynebacterium Nozi 0.4 0.4 1.56
E. coli K 12 25 25 12.5
E. coli B 12.5 3.13 6.25
E. coli BMW 12.5 6.25 6.25
E. coli C14 6.25 6.25 6.25
E. coli NIHJ 12.5 6.25 12.5
E. coli JC-2 12.5 12.5 12.5
Shigella sonnei ‘ I 25 12.5 12.5
Aerobacter aerogenes LAH1102 12.5 3.13 6.25
Proteus morganii No. 1001 =100 100 >100
Proteus mirabilis ATCC 21100 6.25 12.5
Proteus vulgaris ATCC 21100 3.13
P. aeruginosa ACTC 10490 >100 =100 >100

1. iEANRT b

R U7 (Table 1),

HEREOEMBEKIC 75 CXD & CGP-3940 o
W %RE Lico J5HEiT bacto-peptone (Difco )
2.0ml i, 1L EBFOELHEEL, 37C, 24 KR
L7cEii (10° =/ml) 2R, BXERBRE? (agar
plate dilution method) {C & », heart infusion agar
(%®5F)pH 7.3+ %M L Microplanter {L kb, 37C,
18~20K5RiE R O R/N 32 & L 1L BB (MIC) %3Rk¥
720 ZD#FE CXD LU CGP-3940 i3, 7' 5 @k
HBLU7 7 ~RYUEICH LLBEORER <7 + 1%

II, MESIREOESED

HEi2 <7 b1 ERABOBETES LTHARREDD
DABICHONT MIC 23k, £0HHRBEREL
720 Inoculum size {£DW T, £ TOEBILOVT
105, 10% TH#3 Lo ”
1) %7 oRE

Staph. aur. 27¥RICK LT, CEX, CED, CFT ﬂi.'t
ZOBBH A LB L. CXD i3 0.05~>10
ug/ml ZHEIL S 4 % L, 108 Ci36.25 ug/ml iCE=7
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Table 2 Sensitivity distribution of clinical isolates from surgical field
S. aureus 27 strains
MIC (ug/ml)
I <0.05( 0.1 | 0.2 | 0.4 | 0.8 |1.56 | 3.13 |6.25|12.5| 25 50 | 100 |>100
108 cells
CXD 1 1 1 1 3 14 2 1 2 1
CEX 1 1 2 7 11 1 1 3
CED 1 1 1 1 4 13 1 1 1 1 2
CFT 1 1 1 5 10 5 1 2 1
10® cells
CXD 1 1 4 14 2 2 1
CEX 1 2 12 6 1 4
CED 1 1 2 11 7 1 4
CFT 1 1 1 6 10 3 1 1 2 1
Table 3 Sensitivity distribution of clinical isolates from surgical field
E. coli 27 strains
MIC (pg/ml)
<0.05 0.1 | 0.2 | 0.4 | 0.8 |1.56|3.13|6.25|12.5| 25 50 | 100 [>100
108 cells
CXD 4 21 2
CEX 14 9 4
CED 22 5
CFT 1 16 6 4
10% cells
CXD 20 5 2
CEX 1 21 4 1
CED 12 13 2
CFT 1 10 8 5 3
Fig. 2 Cross resistance
pg/ml E.coli 27 strains
>100
100
50
2 o
12.5} sk
6.25 esse 32222
%31
© 156
0.8
0.4
0.2
0.1
=0. 05 Inoculum size 10° cells/ml

=0.05 0.1 0.2 0.4 0.8 :1.56:3.136.2512.5 25 50 100 >100 ug/ml

CXD
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Table 4 Sensitivity distribution of clinical isolates from surgical field

Klebsiella 27 strains

MIC (pg/ml)
<0.05 0.1 | 0.2 | 0.4 | 0.8 |1.56|3.13|6.25]12.5| 25 50 | 100 |{>100

108 cells i

CXD 3 20 (122 2

CEX 3 17 3 7 4

CED 4 19 1 3

CFT 18 8 1 1 1 1 2
10% cells

CXD 2 18 2 1 1 3

CEX 10 10 3 4

CED 9 14 1 3

CFT 3 15 4 1 1 1 2

Fig. 3 Cross resistance

Jg/ml Klebsiella 27 strains

>100
100

12.5

6.25

IR
(8]

1.56

0.8

0.4

0.2

0.1

50.05

Inoculum size 10° cells/ml

S0.06 0.1 0.2 0.4 0.8 L5313 625125 25 50 100 >100 ug/ml

AR L27THR IS8R (55.5%) %R Utce 10° Tid27#kdh
14% (51.9%) »312.5 ug/ml {C53#5 L7zo 100 #g/ml
DI RO E#EI210° TIZ 18, 10° T3 B 120
{58 & DHEE T2, 10° T CEX, CED R4, CFT Xk
D 2 BBEL BRI T H o7, 10° Tiz CEX, CED kb
1BEE D, CFT X0 2BRES 2B TH o 7c (Table
2)e
Kk B E

E. coli 2THICH Ut 7 ¥ o IR & RIS SEAI & b

Biiat Lico 108 Tid £ TD ¥ ¢3.13~12.5 #g/ml T
AHEL, MUK 1IELBDSONEH 70 EDE—7
136.25 #g/ml iCH D, 27218k (77.7%) A HL
720 10® Ti36.25~25 pg/ml {C53% L, 6.25 xg/ml iT
27Rkh208k (74%) DS L7z il O Ll Ti105,
10* & &ic CEX,CED &k 1~ 2BF@&h, CFT X0

CXD

N

1~ 2B B M TH -7 (Table 3, Fig. 2).
MREE

K. pneumoniae 27¥KIC ¥t L THixRD ¥ RILOLTH
B3 L7zo 108 Tid 6.25~12.5 sg/ml [C23%, 100
ug/ml P& 4 B35 Lico £D € — 7 1312.5 ug/ml i
278208k (74%) 4537 L Foo 108 Tid6.25~>100
rg/ml 3L, €—2i2, 12.5 sg/ml [C2THIBK
(66.6%) MAH Lic. MiFE © HEETIE, 108 Tids

. CEX li3¢©RE%, CED kb 1Bm@h, CFT XV

2BREZ T H o 7o 10° Tl CEX X0 o0l
., CED k0 2 B¥Bé@h, CFT kv 2B K% 5 8#
T3 -7 (Table 4, Fig. 3),

1I1. CXD R4 - it
1) EH R
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Fig. 4 Standard curve of CXD

Test org. | M. luteus ATCC 9341
Medium : Trypto-soy agar (Eiken)
$mm '

Moni-trol |
Cylinder method
25

20 /
pH 7.0 PBS 1/15M

15 Paper disc method
/7

10

0.25 0.5 1 2 4 ug/ml
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Fig. 5 Chromatogram of CXD and CGP-3940

CXD
5.5ug

Mictura CXD 1.1mg/ml
T |oGP-3940 0.9mg/ml

CGP-3490
4.5ug

"

e

254 nm

4

Start 20 min

5.041 of CXD & CGP-3490 mixture

Table 5 Serum levels of CXD (Bioassay)

500 mg p.o. (fasting)

Y % 1 2 4 6 hrs.
0.8S.
(6.94 mg/kg) Trace | 6.52 11.55 7.25| 1.38 0.24 | pg/ml
M.F.
(8.20 mg/kg) N.D. 1.04 5.60 5.75| 1.81 0.31 | pg/ml
H.K.
(7.60 mg/kg) | 3-69 | 7.95 | 14.50 | 10.35| 1.34 | 0.23 | ug/ml
Average
(.61 meskg) | 128 | 517 | 10.55| 7.77| 1.51 | 0.26 | mg/ml
Table 6 Serum levels of CXD (HPLC)
500 mg p.o. (fasting)
1% % 1 2 4 6 hrs.
0.S.
(6.94 mg/kg) N.D. 7.89 | 13.68 4.74 | N.D. N.D. | pg/ml
N.F.
(8.20 ‘mg/kg) N.D. N.D. 5.77 3.85 | 1.92 N.D. | pg/ml
(7.69 mg/kg) 5.04 10.5 15.12 | 10.1 N.D. N.D. | pg/ml
' Average
(7.61 mg/kg) | 1-68 | 6.13 | 11.52| 6.23| 0.64 | N.D. | pg/ml

CXD o 'standard curve {3, Micrococcus luteus AT-
CC 93414% MEBM L 45 cup® B LU paper disc
BICTRIE Lo fE812 1 ) 7 b v 4 R B (KHP)
PH 7.3 /U7, %k 1088/ml % & A4 10ml ©
single seed layer % \>7-, If175 M ® standard

curve {t Moni-trol TIMEICLY, cup BEVZT, Rh
#BE(3 pH 7.0, PBS {CX 3 standard curve (T LD,
paper disc HEICTHRIE L/ (Fig. 4),

2) HPLC ¢ X BRI

Bioassay {CRWcE—¥% ¥ A1 OWN1T, BHEH 4k
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Fig. 6 Serum levels of CXD Fig. 7 Serum levels of CXD (HPLC)
#g/ml Hg/ml
15} 500 mg p.o. (fasting) 15 5003mz p.o.(fasting)
nm=3 nss
Bioassay HPLC
10+ 10t
St st
'i'"‘} 1 2 4 6 hrs. ++ i é 4 6
Table 7 Serum levels of CGP-3940 (HPLC)
500 mg p.o. (fasting)
Y % 1 2 4 6 hrs.
0.8S.
M.F.
(8.20 mg/kg) 0.29 0.59 1.18 1.76 0.59 0.29 | pg/ml
H.K.
(7.69 mg/kg) N.D. N.D. 0.77 1.54 N.D. N.D. | pg/ml
Average
(7.61 mg/kg) 0.10 0.32 1.16 1.23 0.20 0.10 I-*S/ml
2u=t+s574— (HPLC) ICKOHEIE L. BIESR 9, Fig. 6, 7).

#H XU CXD &, CGP-3940 @ standard curve {3
Fig. 5 ®om{ CH 3. CXD 314.8%, i217.95C%
©Zh one peak %R,

3) M PRE R DR

EEERA 3&IC CXD 500mg % ZHKICRORS
Ly Y, %, 1,2, 4, 6 KGO MDPBE L, %,
1, 2, 4, 6 BB ORDPBEE EBOFEICTRAEL
7o

ZD#sR, CXD olfiti#E 3, Bioassay (HPLC) ¢
2, 5% ES.23 ug/ml (1.68 ug/ml), %
KR, 5.17 #g/ml (6.13 ug/ml), 1EHEITCREMEE
720 10.55 ug/ml (11,52 #g/ml), 28T 7.77u8/
ml (6.23 u#g/ml), 4KRI1.51 ug/ml (0.64 ng/ml),
6 Kl ©0.26 #g/ml (nd.) ORMEZERL/ (Table 5,

—HRA—4 v 7ric > To HPLC i€ & 5 CGP-
3940 P MEE I B SR YR TE 0.1 sg/ml, %K
fC0.32 ug/ml, 1K5RIC1.16 ug/ml, 2B TE-Y
&1501.23 pg/ml, 4 B3R C0.2 wg/ml, 6F5HTO.1
ug/ml DRWEAR L7 (Table 7, Fig. 8)

CXD DRME L Bioassay (HPLC) Tid, ®58&
YoRsAEC203.7 ug/ml (837 ug/ml), 1KRIT1,783.3
#g/ml (3,003.7 ug/ml), 2 BsfC e —2 L71595,08.3
ug/m (3,577 ug/ml), 4B5RAT 2,100 ug/ml (1,946
rg/ml), 6KsRIT197.3 ug/ml (266 ug/ml) O REE
FU, 6KAE COF LRPERE Bioasssy T9L9
%, HPLC T84.2% T# -7 (Table 8, 9, Fig. 9
10)0 :

—% CGP-39400> HPLC i€ & 3 RepilE i3, WHH
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Fig. 8 Serum levels of CGP-3940 (HPLC)

Hg/ml

500 mg p.o.(fasting)
n==3

HPLC

4 6 hrs.

Table 8 Urinary excretions of CXD (Bioassay)

500mg p.o. (fasting)

% 1 2 4 6 hrs. | Recovery
400 2270 4700 1380 165 pg/ml 467.4 mg
0.S. 32 26 52 94 130 ml 93.5%
12.81 59.0 | 244.4 | 129.7 21.5 | mg
| 55 1100 6250 2800 248 pg/ml 497.2 mg
M.F. 26 22 43 62 117 ml 99.4%
1.4 24.4 | 268.8 | 173.6 29.0 | mg
156 1980 4300 2120 179 pg/ml 413.6 mg
H.K. 32 21 59 45 100 ml 82.7%
5.0 41.6 | 253.7 95.4 17.9 | mg
Average 203.7 | 1783.3 | 5083.3 | 2100.0 ‘ 179.3 | pg/ml | 459.4 mg
6.4 41.7 | 255.6 | 132.9 22.8 | mg (91.9%)

TRAERE, 1K CEHE115.5 zg/ml, 2KMTY
=7 &120121.7 pg/ml, 4 KAT121.3 pg/ml, 6 BERD
TRAEARETH > 7- (Table 10, Fig. 11),

IV. CXD ¢ Phamacokinetics

LD Bioassay ¥ k7 HPLC T & % MFHEED
7 =% —%F >, one compartment open model method
{C& Y pharmacokinetic parameter % computer |C .k
DB Lrce 5 L 72 B ML Tosbac THB., €D
R, Bioassay (HPLC) Ti3, WUGEE EM ke (hr)

131.11 (1.36), HERBEEH ke (hr1)i31.03 (1.22),
T¥i32.71 (2.29) KR8, Vd (218.95 (18.44) L, T-
max {31.15 (0.99) MR, C-max {310.09 (10.50)
ug/ml, XU AUC (325.54 (22.16) #g/ml - hr DfE
%87 (Fig. 12, 13).

V. E & AKS

CXD DHGANNRMERTT 270, #BIsu~rs
574 — (TLC) iC & b, Bioautogram % {ERLL 7=,
BIRRL, 757 -0 EEEE i Kk=4:2:5 ZFL, X
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Table 9 Urinary excretions of CXD (HPLC)
500mg’ p.o. (fasting)

% 1 ’ 2 ‘ 4 6 hrs. | Recovery
588 | 4353 |5546 | 546 0 | se/mi | 4717 me
0.s. 22 | 26 | 52 | 94 | 130 |ml | g
18.8| 113.2| 288.4| 51.3| O |me
) 0 504 3109 3193 168 pg/ml 362.3 mg
M.F. 26 22 43 62 117 ml 72.5%
0 11.1| 133.7 | 187.9 19.6 | mg
1923 4154 2077 2100 630 ug/ml 428.7 mg
H.K. 32 21 59 45 100 ml 85.7%

61.5 87.2 | 122.5 94.5 63 mg

837 3003.7 | 3577 1946 266 pg/ml | 420.9 mg

Average '
26.8 70.5 | 181.5| 114.6 27.5 | mg (84.2%)
Fig. 9 Urinary excretions of CXD
500 mg p.o.(fasting) Recovery
n=3 %
yig/ml Bioassay 1100

12 1 2 4 "6 hrs.
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Fig. 10 Urinary excretions of CXD

Hg/ml .« 500 mg p.o.(fasting)
6000t n=3
HPLC !

5000 1100

40001

3000+

2000}

1000

~

1/2 i 2 4 6 hrs.

Table 10 Urinary excretions of CGP-3940 (HPLC)
CXD 500mg p.o. (fasting)

% 1 2 4 6 hrs. | Recovery

0 146 219 0 0 ug/ml 15.2 mg
0.S. 32 26 52 94 130 ml 60.8%

0 3.8] 11.4 0 0 mg

0 0 73 219 0 pg/ml 16.72 mg
M.F. 26 22 43 62 117 ml 66.9%

0 0 3.14 | 13.58 0 mg

0 85 73 145 0 p#g/ml 12.6 mg
H.K. 32 21 59 45 100 ml 50.4%

0 1.78) 4.3 6.52 0 mg
Average 0 | 115.5|121.7 |121.3 0 | mg/ml | 14.84 mg

0 1.86 6.28 6.7 | 0 mg | (59.4%)
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Fig. 11 Urinary excretions of CGP-3940
#g/ml CXD
300F 500 mg p.o.(fasting)
n=3 Recovery
HPLC %
+ 100
200
_________ 59.4%
— 1’/ 450
100 k -
e
/
/
/
/
II
/
/
//
1/2 1 2 4 6 hrs.

Fig. 12 Simulation curve of CXD serum concentration (Bioassay)

pg/ml
14+

12
10

Serum Concentration
oo

Ka:@1.12
Kel : 1.03
Vd : 18.96
Tmax :1.15
T1/2:0.67
Cmax : 10.09
AUC : 25.54

8 hrs.

Fig. 13 Simulation curve of CXD serum concentration (HPLC)

pg/ml
14+

12
10

Serum Concentration
)

Ka:1.36
Kel :1.12
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#{ki3 Eastman chromatogram 6061 (Silicagel) % {ii
Lo REMIC IR M. luteus ATCC 93418k %, S5
it Tryptosoy Agar (KW %M L7z £ DORR Sta-
ndard & LT CXD 2 Rf £ 0.67iC, CGP-3940 i Rf
{#0.67IC T £ one spot O HiE IEHAE KL, Rf
FEEESMET AT LKL N o DM, 2 KT
© Chromatography, %4l Chromatography T & }i3
REETH - 720 LA LD EEFREML, CXD 500 mg
BERROE 5 %O ARZAL Bioautogram - {ER L

Fig. 14 Bioautogram of CXD

Bioautagrams o CGP %000

solvent @ n - BUOH ACOH M0+ 4 2.5
dsordent - fastman chromagrar 061
test org M futeus ATCC 934]

rign]

it e
1 & 3
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o TOMR, AR3MILE S Rf0.67 i€ CXD o
standard |C—F L 72 spot A3y 7-., L7hi-T CXD
BAERNTHRM IR & RISk (Fig. 14)

VI fi 3% iR

Sprague-Dawley Fj#, Ht, 5 v b, /¥ 4~5
W4y, (KT 180~200g % L 3 PL- I & LT, CXD
20 mg/kg AR L, OB BT %2 B L,
CXD #/'jilp15%y, 305, 1 IKsli, 2 050, 4 KEf#IC
R L, WOmRmeg, Smes2 R L, EmmasiKkT
Ieie#, pH 7.0 PBS £ 2~3 f51tnZ, sEv+4
Z L, TOmL L% gbig s UTHEMNIRE % paper
disc FEICTHIW Lz ZDRERE I S @, KW
<, B, Mk, M, B, OOMATH 7. ERIC, B
BLUOHORERMEPREL D HICHBELZRLE
(Table 11, Fig. 15),

VIL. B8 K M #&

ARIREBI0HNC CXD % Urco EBIANRITHE
ERRRR 5 1, fl&HY 5 B, B 3 4, 4 K CEIEAE 3
W, EDSR 3G, K3, DHERRR 3 F, RinZ
16, NLFEDENRSE 1 B, AR 16, )~ <EiR
16, BHER 1 PID0ERTH 50 SRR
FE27HD 5 B 8 FEFNCYIBEAIZ S h iz,

BEEMII 8 ~65iKICHHL, FHEMII21.9KTH
%o 5, 10250mg, 1 H 210 2 4], 1 [@250
mg, 1 H 3104, 1[E500mg, 1 H 3E18FTHY,
BE5A¥E32HLoRKEI4H, FH3.6HTHS. BRE
32.25g 2 oikE2l g THE5.938 THbo kAR
DHEICIIHEBORRHEELED [ LA 7. BRE
ORI Z Staphylococcus aureus 10 4|, Pseudomonas

Table 11 Tissue concentrations of CXD
20 mg/kg p.o. (fasting) S.D. rats n=3

uo| % 1 2 | 4 | ne
Brain = s — s — rg/g
Heart Trace 1.11 1.17 1.23 — 4
Liver 3.39 8.34 9.06 13.2 4.65 ”
Kidney 7.714 | 20.1 21.0 29.7 16.8 ”
Lung Trace 1.62 1.77 2::25 0.99 ”
Spleen 0.90 3.21 4.77 7.83 3.48 ”
Muscle — Trace | Trace | Trace = ”
Serum 2.55 5.85 6.9 7.1 3.56 | pg/ml
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Table 12 Clinical responses to CXD
2 Name| (}; Eﬂ Disease Organism | Dose/day [Duration| Total Qxijr'apy Efficacy é;ﬁ
1T.O.| f | 28 | Abscess S. aur. 500 mgx3 2 8.0 3| Incision [Effective .!
2/T.U.| m | 25| Infected atheroma S. aur. 500 mgx3 3 4.5 g| Incision Eﬂ'ective’ -
_3 C.K.| f | 65| Felon and lymphangitis | a-Strepto. 500 mgx3 14 21.0 8| Incision | Failure| —
4 K.H.| m | 8| Wound infection GNB 250 mgx3 3 2.258| Incision |[Effective| ~
é A.N.| m | 8| Felon B 250 mg x 2 3 1.5 & - Effective| +
} J.o. _f" 71.0" Furunclosis 250 mg x 3 5 37?5 — EﬁectiveT
—7 H.K. Tn —2~77 Abscess }S(l:ﬁlzill a 500 mg X 3 6 9.0 8| Incision EffectiveaT
8M.S.| f | 47 | Abscess and phlegmon S. aur. 500 mg % 3 5 7.5 8| Incision |Effective] —
9S.T.| f “4T Carbuncle and phlegmone| S. aur. 500 mg X 3 5 7.5 8 - Failure| —
10{S.H.| f | 24 | Phlegmone and hangitis | S 9T 500mgx3 5 | 7.5 8 — [Effectivel —
11M.T.| f | 43 | Infective folliculitis Ps. sp. 500 mg X 3 6 9.0 8 — Failure| —
12)K.Y.| m | 32 | Wound infection Po acrug |5oomgx3| 5 | 7.5 8 — | Failue| —
13F.Y.| f E Folliculitis 500 mg x 3 5 7.5 & — Effective] —
14/T.K.| m | 74 | Phlegmone 500 mg x 3 3 4.5 B — Effective| —
15 K. A.| m | 7 | Impetigo | S. aur. 250 mg X 2 5 2.5 8 — Effec:iveT
16T.A.| f |16 Felon 500mgx3 3 | 4.5 8 — [Effective
17H.S.| m 7127 Periproctal abscess S. aur. a 500 mg x 3 7 10.5&| Incision Eﬂectivc:T
18)K. I.| f | 43 | Acute cystitis Ps. aerug. 500 mg x 3 -4 6.0 & — Failure o
1—9 l—{——Y— —f— I Acute cystitis S. aur. 500 mg x 3 5 7.5 8 - Failure _
;) T.S.| f | 39| Acute cystitis GNB 500 mg x 3 5 7.5 & — Failure _—_
21lK. I.| m | 31 | Abscess and osteomyelitis %s.asu;:. 500 mgx3 6 9.0 8| Incision ?v?lua- -
o %
220.5.| m | 22 | Furuncle S . 1250 mgx3 5 | 3.758] Incision Efective
23)J.U.| f | 8| Furuncle Staph. aur. |250 mgx 3 5 3.758 - Effective s
24M.N.| m | 48 | Folliculitis 250 mgx3 5 3.758 — Eﬂ'ectivt%
25/S.S.| m | 31 | Abscess Staph. aur. |500 mgx 3 5 7.50 & | Incision Effective—:
26|S.K.| m | 10 | Lymphadenitis 250 mg X 3 3 2.958 — Effective| —
271T.K.| m | 19 Wound infectigr}:iegmone Ps. aerug. 250 mg x 3 5 3.75 8| Incision U';l:: T
28K.0.l m | 37 | Wound infection No growth 250 mg X 3| 2.25 | Drainage | Failure _:
29K.H.| f | 33 | Wound infection Ps. aerug. 250 mg X 3 5 3.75 | Incision | Failure =
30N.G.| m | 16 | Wound infection GNB 250 mg X 3 5 3.75 — Effective_:
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Fig. 16 Tissue concentrations of CXD

pug/g - ml 20 mg/kg po (fasting)
30} SD rats n=3
20}
‘ 10t
x
/ _________ o~ .. M uscle
T T vt
1/4 1/2 1 2 4 hrs
Table 13 Efficacy on CXD Table 14 Bacteriological efficacy
" Disease Cases Eféfi.ve Faitre evNa‘l)Lated Organism Cases |(Effective| Failure evalfuo;ted
Felon - 3 2 1 Staph. aur. 10 8 2
Furuncle, Furunclosis 3 3 a-Strepto 1 1
Impetigo 1 1 Ps. aerug. 3 2 1
Folliculitis 3 2 1 Ps. sp. 1 1
Abscess 3 3 GNB 3 2 1
Periproctal abscess 1 1 (Staph. aur. 1 1
Phlegmon 5 3 1 1 Kleb. pneum.
Staph. aur.
;rvlfegted. ather.oma 1 1 ( Ps. acrug. 1 1
"o m‘i’ ;pfectxon 5 2 3 (Staph. aur. 1 1
Lymphadenitis 1 1 Ps. sp.
Outeo'quelitis 1 1 (Staph. epid. 1 1
Acute cystitis 3 3 Kleb. pneum.
- - 22 12 8 2
Total 30 |19 9 2 _ Toul (54.5%)

aeruginosa 3 4|, Pseudomonas sp. 1, GNB 3 4,
Staphylbcoccus aureus & Pseudomonas aeruginosa 35
J:UZPse_udamona: sp. DIRASKEEE 1 #l, a-Strepto-
coccus lvﬁj, Sf;phylocaccus epidermidis - Klebsiella
DRAMS 1 5, Staphylococcus aureus & Klebsiella
DEAES 14, No growth 141Cd 57

TOKR, 0EHth, H9P), EHOH, HERE
2T, HRRI6T.8% TH ol WMEMIL, BEES

BER 3 HI&, FMEKAERRRELE 6 4 T, Pseudomonas
DB 72I13E & R YL 4 B, Staphylococcus aureus 2
#), a-Streptococcus 14|, GNB 14|, No growth 1
BIThB. BIERICE L Tid, KERESRICER 5 TR
BAEA1MHBH, CORERICBELTIE, XHFIC
L BAHES WIS TR (Table 12, 13, 14, 15),
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Table 15 In summary

30 cases Effective 19
Failure 9
Not evaluated 2
Incision  +13 Effective 8
Failure 3
Not evaluated 2
-14 Effective 11
Failure 3
Dose/day 250 mgx2 2
250 mgx3 10
500 mgx3 18
Duration 2 days 1
3 8
4 1
5 15
6 3
7 1
14 1
Total dose 1.5g~21.08
Side effect Case 5, Rash 1
Efficacy rate 63.3%
% x

CXD otz ~7 b a3 CEX iCEELTEYD, 7
7 ABUES XY, 77 sREEICH L TRILWIERD
AT 5,

LA U Streptococcus faecalis, Listeria, Enterobacter,
Serratia, Indol [ ¥ Proteus group, Citrobacter T3t
L CHEIGIREZICL WS, CEX tol#Tid CXD 3
SOUE NN BENTOEE L, Salmonella (T3 LTH
ENEET 25 TH 52, ARBEEEAREICKH LTI,
Staphylococus aureus T %t L T3, CEX, CED & fH
22590, CFT X0 2 BfE4 59, Escherichia coli |T%t
LT3 CEX k3% @n, CED L 1RRKEHE
1819, CFT X034 %Y, Klebsiella pneumoniae |T
HLTiE, CEX X0 #EN CED X0 i3 1 B
10, CFT Xo#2BES 2V, hoEMicOLTIE
Staphylococcus epidermidis T3 CEX *REZETH0,
Streptococcus pneumoniae T3 CEX kv 1 ByW %L
TV BY, Proteus mirabilis T4 CEX kv 1 Byle@Eh
T34, Hemophilus influenzae i3 CEX X v 1
BEEL B,

WRUY - BEMHCBE LT3 CXD 500 mg ZEMIRsRROIHY S
B CEX LiZZRAS0MPBENG SN, KCAHK
DRMIBBOLENLZVLD, S>TOBETHIET
H5Bo

Pharmacokinetic parameter {CBAL T2 ICRIE 12
1549, EHRBRETHERINSC LI RLYY, Y

AUG. 1980

HADKIT b RIFTH B4, KFIZHRE% 6 MR
0% MR LD BEMEN 2V MBBITICOTH,
%, FF, M, WoORTHHL, CEX, CED, CFT #
& RMOBTER Uice AMICKLTibhbhoA
RiCBr2MM7 o=+ 5 7 4 —, Bioautography
IK&BEMTIZ, CXD 3EGARRMINDC Luh
MANB. KHICiE CGP-3940LP-IN 5 & 5 53y
M %EETNTHLAT LIV ARILOLT HPLC i
TExOREERE LY, 38FHMTid, CXD 500
mg 5%, 6K M % TIC CXD 2, 420.9 mg, CXD
1314.8¢ mg P, LIFNSGLEENTANESHT
143 -5 ¥ (P

ERER (A IC B L T2, Streptococcus faecalis, 10
Listeria %<, 77 ~BYBIC, ¥7:7 5 LREEN
T3 Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis, Hemophilus influenzae MNzDEEL1%,

EAMCBILTIIgE, PSETTT, 1HR™
mg~1,500 mg ¥ THRILHRHBPEHRKS,

X [
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ANTIBACTERIAL ACTIVITY, ABSORPTION, EXCRETION,
METABOLISM AND DISTRIBUTION OF A NEW
‘ORALLY EFFECTIVE CEPHALOSPORIN ANTIBIOTIC,
CEFROXADINE (CGP-9000), AND ITS SURGICAL APPLICATION

Isse1 Nakavama, Youzon AKIEDA, HirosHI KawacucHl,
Hrrosur KawamMura, Yuko Mri1zuasHr and Syunjgr IsHivaMma
The 3rd Department of Surgery, Nihon University, School of Medicine

Cefroxadine (CGP-9000, CXD) was studied fundamentally and clinically. Its antibacterial spectrum was
found to be similar to that of CEX. Its antibacterial potency against Staphylococcus aureus was comparable
to that of CEX and CED, but inferior to that of CFT. Against Escherichia coli and Klebsiella pneumoniae,
the new antibiotic showed stronger activity than CEX and CED, but was weaker than CFT.

The blood and urinary concentrations of CXD were measured in 3 healthy adults given orally 500 mg
of it on empty stomach by » bioassay with use of M. luteus as a test organism and by a HPLC as well.
The peak mean serum level attained 1 hour after administration was 10.55 #g/ml by the bioassay and
11.52 pg/ml by the HPLC. The urinary concentration reached a peak level 2 hours after administration.
Its mean value was 5,083 #g/ml by the bioassay and 3,577 #g/ml by the HPL C. The mean urinary reco-
very from the 6-hour urines was 91.9% and 84.2% by the bioassay and the HPLC, respectively. The serum
level of CXD was analyzed by one-compartment model. Its pharmacokinetics were found as follows: ks
(hr1)=1.36, ket (hr-1)=1.22, T¥% (hr)=2.29, C-max (#g/ml)=10.5, T-max(hr)=0.99, Vd (L)=18.4 and
AUC (ug/ml-hr)=22.1.

SD-strain rats were given orally 20 mg of CXD per kg of body weight and examined for its distribution
in the body. The result revealed high concentrations of the drug in the kidney, the liver, the serum and
the lung in this descending order. ’
The metabolism of the drug in the body was examined with human urine by means of HPLC, TLC and

Bioautogram. It was found that the drug is not metabolized in the body.

The drug was clinically used in 30 patients with surgical infection. The result was good in 19 cases,
poor in 9 and equivocal in 2. showing an effective rate of 67.8%. Neither subjective nor objective adverse
side-effect was noted.



