#H#% 0 Cephalosporin #¥| Cefroxadine (CGP-9000) o
in vitro, tn vivo HLEVEH

ERRET i MR- AL @THY - REES
WOBRPE PR H

#F#E0 Cephalosporin 4| Cefroxadine (CGP-9000, CXD) 0> in vitro, in vivo $iMVEJH % Ce-
phaiexin (CEX), Cefatrisine (CFT) &LBIL, XOMREB X,

CXD 3 CEX ¢ iIZ2RROMMR I v 2L, S. aureus, S, epidermidis, E. coli, P.
mirabilis 73 2ICx 9 2HM NG CEX & RBETH >, CFT kD@L, L L, E. cdi jC
M9 REERAR CEX ko#<, CEX TREMMNEBDONIHICH L CXD (2 #BAS Ml

DRAHED 5 Hto ,

ﬁ—lactgmase iICxtd 2 ZeEtki2 Penicillinase B B¥¥E (E. coli, Klebsiella) it L CEX &b
RE Th > 7-dt Cephalosporinase RIDEEF (Citrobacter) Tiz CEX LFEMR, REETH >/
E. coli, P. mirabilis % BREE Lc= v 2 KREHTi3 CXD 0 BB FiZ CEX kb3 <h

Tk,

F X

#£0 Cephalosporin & LTH L PRIz Ce-
froxadine (CGP-9000, CXD) {2 7-Amino cephalos-
poranic acid (7-ACA) @ 34 r + v ESMA LA
4D T, {t%&i2 78-(D-2-Amino-2- (1,4-cyclohexa-
dienyl) -acetamido]) - 3-methoxy-ceph-3-em-4~- carbox-
ylic acid ¢, 2o##ERXRKROWL TH 3,

s
Ocu—co—rm
| N CH,-2H;0

NHz 0
COOH

AROWER < v 2275 2 BHE, 77 o RHEE
KL idifEAERL, 20BNz k0O Cep-
halosporin #|® 1 DT#% 2 Cephalexin & v 3 <, Gk
McHo BEEAEZEL, BEBEHRES Cephalexin
& b E. coli, K. pneumoniae, P. mirabilis, ¢ 5 \>TH
BTHEZLLDATL S, &, AFIEOREICLY
Cephalexin & 1212 %0 M BEA 7 L, £ENTH

EAURMENBC IR, EELTRPICHMENS

E 5,
A#%i2 CXD o in vitro B LU in vivo HlfER
*RFE¥MOZE OXTHS Cephalexin 5 kU Cefatri-

zine tHBLcbDTH 3,

R S URMAE

1. (K
BERTFHBLUBREM E»S 2L 5 2B
B, 77 2BREROBHEER L.
2. 2 X
CXD (881 u#g/mg) HAF <# 4 ¥ —
Cephalexin (CEX, 952 #g/mg) BHA¥XS
Cefatrizine (CFT, 843 ug/mg) JiHHHK
3. XRARZHREE
AAR{CERUEELBEBEIC L) > TT o
4. B-lactamase {TXtd BLEY:
1) BEXRORE
E. coli ML 1410 RGN 823, E. coli 121, K. pneu-
moniae GN 79 ' LU C. freundii GN 346¥ 2>+ h &
hEES 1 3~ (500 ml) [T T3I7CI8RATERE LBk
ZEOCTRE LB E, PROEBAERICEEL,
BEFICTHEEERE L. X5 I1C 0 ##K 28558
L, ZOFKESEOR (500 ml) ZRBLS5714a>
THERULTRBREBERERKE L.
2) BERIEHOME (Bioassay )
LEEEERIC CXD %50 ug/ml T35 X5 MZ 37°C
T0.5, 1, 2, 4, 6 K[l incubation L7:DH100°C1 4
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FAER U TREXRETRIT{L L, Bacillus subtilis ATCC 6633
BERER &35 disc JLICTRIZIGHES L,
Frc, wEE LT CEX &M, [RAIFICIT 570

5. R

E. coli No. 1218 LT E. coli HI 544 HU> ¥l 7
13 ZICHRAML, AR 100 cells/ml (C15»7- & &,
CXD o 1, MIC, MIC, 2 MIC, &4U 4 MIC K%k
MU, 3TCICTHIMIERE L7, RNk 1, 2, 4, 6,9
S U245 BE O LA NE Lo 72, RIyIC CEX
ICOLTHITLHB L 72,
6. = v R HBBRLIC BT 5 WY t%h R

922 ICR%Z 4 W, #, 19+1g 2R\, E. coli C-
11, E. coli No. 121, E. coli HI 54 35 LU} P. mirabilis
GN 798 ERMHEE L, < v AMBRICEREE, 1K
f#%IC BOFS5ICT, CXD LU CEX ICk 2 1EM%E
fTo7co MBI BYME S AT, =9 XDAEFICT
EDse fHZHH Lo

X B K &

1. BRERSMERE DRSS

FRERH ¥ An & 4> Bk U 7= Staphylococcus aureus 328k,
Staphylococcus epidermidis 508, E. coli 578, Proteus
mirabilis 508k, Proteus vulgaris 38#k, Proteus rettgeri
41%%, Proteus morganii 43K, Proteus inconstans 102
#, Pseudomonas aeruginosa 39 ¥k 5 L ¥ Achromo-
bacter zylosoxidans 58%F D k& 3% #: 4y f5 % CXD, CEX
B XU CFT DT, KL/ % Fig. 1~Fig.

Fig. 1

101R L7z

75 LB D S. aureus, S. epidermidis (CxH T 3
CXD o #iMiz CFT &v4 v, CEX &£12ZA%T,
2D MIC @ e—7 i3 108cells/ml # /M C 1.56~3.13
ug/ml Tdh 1,

E. coli Ti3 CEX Xy b ¥hlct s iZi &R
L7248, CFT &kb%0, #0032tk —7136.25 1g/
ml THote,

1 v F =2 RISERH:D P. mirabilis [C%f L Tiz CFT
DM NG > LT <¢h, CXD 3 CEX Li2i2@%
OHMNER LT,

4 v ¥ =1 BUSH: D P. vulgaris, P. morganii |{C%}
LTi23RAESTMANHEL, 2 EALOBRIEHEE
R UTo 72, P rettgeri Ti1 108 cells/m! # M T,
CXD o #fi# #7432 CFT, CEX kb 4 hhTbrrzhs,
10* cells/ml ##i< CFT X040 3.13 zg/ml /5100
ug/ml Pl EEBIELAEGER LI P. inconstans (T3}
LTs, CXD 30.78 #g/ml /5 100 #g/ml LI LG
4L, CEX tEEEDHRENERL:-

P. aeruginosa L%t L Tid, 3FAE b 28 100 g/
ml P ko MIC 2RLUIXTHEEKTH > 72,

A. zylosoxidans T3 CXD (3 46k®ttCH b, CFT
LDFH->TH,

2. A-lactamase (X3 5L EH:

E. coli ML 1410 RGN 823, E. coli 121, K. pne-
umoniae GN 79 £ LU C. freundii GN 346 ¥ L h &
Shi:BEIC 35 CXD o BE#ls CEX tHEL

Sensitivity distribution of clinical isolates

S. aureus 32 strains

1004 cells/ml

= CXD
o— CEX
o—CFT

50

10° cells/ml

oo Lagin150.190.39. 7811 5. 126.2612.9 25 ] 50

100<

<0.190.390.781.56(3.126.2512.5 25 [ 50 | 100]100

CXD 1 5013561
CEX 1{1]2([10/10] 6
CFT 6(12{nf2f1

211f19(7|3
115110]15]) 1
1116)14]1
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Fig. 2 Sensitivity distribution of clinical isolates
S. epidermidis 50 strains

g’:& 10* cells,/ml L 10" cells/ml
— CXD
o— CEX
o— CFT
50 4
35019 0350 17156 ]
Drg~~r/ai 50.190.390.78'1. 56| 3 12J6. 25/12. 5 25 | 50 {100 100 50.1910. 390. 7811 56(3.126.2512.5' 25 | 50 [100{100¢]
CXD 1202/ 7|9] 4|2 29(6f8([10/1]1
CEX 1lar|3]2] 2 9]3]4f5 130 4] 1)2]8]4
CFT |y f20{ 4|6 ]|3]3(7]|4 1|1 9194|5733

Fig. 3 Sensitivity distribution of clinical isolates

E. coli 57 strains

(%) 10* cells/ml 10° cells/ml
100
—CXD
o— CEX
o— CFT
50 ]

Droe w1 50.1900. 39, 7811 563. 12]6. 2412.5] 25 [ 50 [100 100<  50.19]o.390. 78] 56 126. 2512, 5] 25 | 50 [100 1004

rug
CXD 2(19]2 (3 14136] 6 1
CEX 4 505143 41 M4 2
CFT 6(4|4f8] 97188 51211 8{ 113171

Fig. 4 Sensitivity distribution of clinical isolates

P. mirabilis 50 strains

(%)

1004 10° cclls/ml] 410° cells/m!
- CXD
o— CEX
o— CFT

504

Do yer $0.190.390. 781565, 126.2912.5 25 ] 50 | 100]100d  S0.190.390.781.56. 125.2912.5 25 50 100100

CXD 1] 2]16]31 2|16 4| 9)12]7
CEX 3|47 1514 25|14
CFT 12 20 37|53 52703166 2
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Fig. 5 Sensitivity distribution of Clinical isolates
P. vunlgaris 38 strains

% 10°® cells/ml % 10° cells/mi
100 100
— CXD
o—o CEX
&—*CFT
50 50

5;‘5/." .190.39{0.78(1.56( 3.13| 6.25[ 12.5] 25 | 50 {100 |1oo]  }s0.190.39{0.78|1.56] 3.13[6.25|12.5| 25 | 50 | 100 [100<]
CXD 1|37 12] i35
CEX 1|37 2111 ]34
CET 38 1|2 35

Fig. 6 Sensitivity distribution of clinical isolates
P. rettgeri 41 strains
108 cells/ml

% 10°® cells/ml %
100 10%
— CXD
o—o CEX
—eoCFT
504 50

D?:'Cn/-nso.w 0.3910.78|1.56)3.13(6.25(12.5| 25 | 50 | 100(100<|  [<0.190.39(0.78|1.56|3.13| 6.25|12.5| 25 | 50 | 100 [100<
CXD 1{1]1(4]4|30 1134|115 7]10
CEX 41 3|16 22
CFT 1]4]36 12|49 |2|1]2]2]18
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Fig. 7 Sensitivity distribution of clinical isolates
P. morganii 43 strains
% 10® cells/ml % 10° cells/ml
100 100
' ——CXD
o—o CEX
&—e CFT
50 501
Drag vai=X<0.19(0.39(0.78| 1.563.13] 6.25]12.5 50 | 100{100<|  s0.19/0.39{0.78 | 1.56| 3.13| 6.25{ 12.5| 25 | 50 | 100 Jr00
CXD 43 3136
CEX 43 4 39
CFT 43 10| 25
Fig. 8 Sensitivity distribution of clinical isolates
P. inconstans 102 strains
% 10® cells/ml % 10® cells/ml
1001 100
— CXD
o—o CEX
e CFT
504 50
Dru'E"l/-lﬂ).l 0.39/0.78(1.56 (3.13]6.25(12.5| 25 | 50 | 100 {100 190.39{0.7811.56 | 3.13( 6.25{12.5| 25 | 50 | 100 |100<
CXD 1(3 (1 11997 3|2 2|7116|27(31]|24
CEX 1 3 1]9]98 4|1 |2|1]|20|28|38|18
CFT 1 31 19|97 4|2|2|4|10]24]|22|26[10] 8
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Sensitivity distribution of clinical isolates

P, aeruginosa 39 strains

(%) 10% cells/ml
100

10° cells/ml

=—CXD
°— CEX
— CFT
501
Dra— 't~ 50.190.39]0.78[1.563. 12/6.25[12.5] 25 | 50 [100100<]  50.190.390.7811.5613.128. 2912 25 [ 50 | 100]w00<
CXD 39 39
CEX ! »
CFT () 3
Fig. 10 Sensitivity distribution of clinical isolates
Ach. xylosoxidans 58 strains
(%) 10* cells/ml 10° cells/ml
100 ;
— CXD
o— CEX
~— CFT
50
Drat~ug 0,190, 390.781.563.12.6.2512.9 25 [50 100100 $0.190.39%.781.563. 126..2512.5] 25 | 50 | 100 |10
CXD L 7y
CEX s 2|5
CFT 1] s 1jefa]2]afts]n
7 E Fig. 1HCGRL 7o L7
R K F1l13% T Penicillinase % o E. coli ML 1410 3. R

RGN 823k ©i3 CXD, CEX (3 & &I eI E <
12BIC L7 flihs A Licis, CXD oJ5hs CEX
LODTHICEETEH 5720 E. coli 12170 5B 1-BEKIC
LT3, CXD, CEX &b 6KHIE THRETH o 7o
K. pneumoniae GN 793 CXD (3 6 Y % TlHfliD
BB HOLNT, BET CEX LD FENT/,
Cephalosporinase & Td5 %, C. freundii GN 346 T
{3 CXD, CEX & bICARLET, 2B T100%KiE

E. coli No. 1218, E. coli HI 5481C %14 5 CXD
BEU CEX o i fERI% B3 L7 it % Fig. 12~
Fig. 13iCR Lo

E. coli No. 1218 i3 CXD ORE&§/Ef 12 CEX 0%
nkoE<, MIC P Lofiine CXD (3 9575 O
BAMHShiht CEX Ti3Ein 6 BRI & v Fign
nBHEBSENI,

CXD, CEX & bIiCHEmMHTH B E. coli HI 548
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Fig. 11 Stability of CXD to 8-lactamase

E. coli ML-1410 RGN-823 L. coli 121
504 501=8 -y CXD
CEX
40 40
z £
£ 30 cxXD £ ®
v
< CEX <
20 20
10 10
) . <2b— . .
R 2 4 3 121 2 3 3
Incubation time Incubation time
K. pneumoniac GN-79 C. freundii GN-346
50 reo—0——o - * CXD 50
40 40
230 230
3 2
k) °
< 20 CEX < 20
d&
10 10
CEX
<2 T <2 T
1721 2 4 6 1/2 1 2 4 6
Incubation time Incubation time

Fig. 12 Bactericidal activity of CXD and CEX against E. coli No. 121

10
10 control
control ¢ - 9
9 /o
_ 8 K4 < /'CEX6.2558"
E [4 < . ’
~ [] .
w7 / 2 7 ,
= , > " CEX12.5
8 N, ./ cxp S e
PRAW /" 25(ug/ml) 2
] A / ]
R "\‘ ) S 5
>5 _,-/,,.__,_____“_ = CEX25(MIC) 5 —
S 4 /' X —a S s "’4,¢/'
5 , 50 (MIC) 3 ﬁ \x TR I
3 Z ;
3 gl - 7 CEX100 (ug/mD)
2 24
1 1
<1 v
012 4 6 9 24hr. <1 4
Incubation time (hr) 01 2 4 6 9 24hr

Incubation time (hr)
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Fig. 13 Bactericidal activity of CXD and CEX against E. coli HI-54
10 contral | e
9
8
- s
S 57
2 : , /y p
s % 4 ', CEX1600 (MIC)
3 > 5 % /
- "
s (e e v < CEX3200(ug/ml)
3 ‘ \h- S e JCXD 1600 (ug/mi) k) &Y / o
o W7 oy 3 - =d
2 2
1 1
e <1 L
177 s 9 - 24hr 012 4 & 9§ T 24br
Incubation time (hr) Incubation time (hr)
Table 1 Protecting effect of CXD and CEX against experimental mice infection
Strain : E. coli C-11
Mouse : ICR, 4W, m, 19+1¢g
o Challenge MLD 5% Administration MIC pg/ml EDso
Antibiotics dose - After the
cells/mouse | cells/mouse | Mucin | Route lNumber‘ infection 10* 108 mg/mouse
4.8x108 3x 108 - >20
CXD P.O. 1 1 100 3.12 0082
4.8x10° 1x10% + ) (0.042~0.091)
4.8x10° 3x10® - >20
CEX P.O. 1 1 100 12.5
4.8x10° 1x10? + 0.15
Table 2 Protecting effect of CXD and CEX against experimental mice infection
E. coli No. 121
Challenge Administration MIC (ug/ml)
Antibiotic ose 5% After EDso
(cells/mouse) | Mucin | Route | Number infection 10® 10 | (mg/mouse)
4x108 - >20
CXD P.O. 1 1h 25 3.12
1x107 + 0.31
4x108 - >20
CEX P.O. 1 1h 50 6.25
1x107 + 0.39

ICR, 4W, m, 19+1g 6 animals/group

MLD : 2.4x10®

3.6%x10%(5% mucin)
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Table 3 Protecting effect of CXD against experimental mice infection
E. coli HI 54
Challenge Administration MIC (ug/ml) EDg*
Antibiotic ose Afier the 80
(cells/mouse) | Route | Number infection 10* 10 | (mg/mouse)
2x10° P.O. 1 1 100<< | 100<< >20
CXD - —
2%x10%(+) P.O. 1 1 100< | 100< >20
2x10° P.O. 1 1 100<< | 100< >20
CEX — : R
2% 10%(+) P.O. 1 1 100<< | 100< >20
* Van der Waerden method MLD: 2x10® ‘ V B
ICR, 4W, m, 19+1g 6 animals/group 2x107(+)

(+) : 5% mucin

Table 4 Protecting effect of CXD and CEX against experimental mice infection

Strain : P. mirabilis GN 79
Mouse : ICR, 4W, m, 19+1g

o Challenge MLD 5% Administration MIC pg/ml EDso
Antibiotics dose After the
cells/mouse | cells/mouse | Mucin | Route | Number, infection 10® 108 mg/mouse
CXD 4x107 2%107 + P.O. 1 1 25 12.5 | (o 72'3? 32)
7 7 ‘ 5.0

TRIZZAREOREFEAER LI, 2 MIC FET
CXD (324F5R8E T B3 10 cells/ml  THHIdhie
A%, CEX TiriRing RiiE & b BHENED Shi.
4. =9 AKBRPIC BT 2BEHFR
1) E. coli &Yy
E. coli C-11, E. coli No. 1218 LU E. coli HI 54#
ERBEEE Uz & X Dpi#% Table 1~Table 3 ITRL
7o
E. coli C-11KTiZABER®IZ CXD, CEX &diC
WTHEH, LEERETICXD OBBPER
CEX X9 3<¢hTid7e E. coli No. 1218 D B4, K
BEKRIIEDITEHTDH - 1208, L REIETIZCXD
CEX & b1212R% DB E %R L7zo Cephalosporin
RlICETH 3 E. coli HI 54D 8412, ABE, L&
B ES ED;sp {12 20 mg/mouse Pl k47K LEHT
Hote
2) P. mirabilis &Y
P. mirabilis GN 79%:% R¥E & L4 CXD

EDso f#ii2 0.99 mg/mouse *#7xL, CEX DR L
D LN T/ (Table 4),

] ®

Fi# 0 Cephalosporin ¥| T 3% % CXD (3 CEX &2
RRARORER <7 b rEHL, TOHENS CEX &
ZIZABEE TH o7 CFT XDFH->TWiz. L,
4 v F—n[B#D P. vulgaris, P. morganii 7 ¥ 4
FEREBE TH B P. aeruginosa, A. zylosoxidans \Txf L
Tit, CEX L AKEE TH oo LrL, CXD O
HfER? CEX It~ TH# <, CEX TilEMilhsEn
Shakicx L, CXD 3L ERORLBBDON
7zo F7c, B-lactamase {Cx19 2 REHICOLTHRE
F i Penicillinase & (E. coli, Klebsiella) 7518
7-BEICHLTCXD 2 CEX KOEETH>7e L
/L, Cephalosporinase %/ > p-lactamase %H 9 3
Citrobacter ODEEFIC W L T2 CXD O BEHIZFTHEL,
CEX [k, EMITRLIOKEIN.



10  CHEMOTHERAPY  AUG. 1980

- o 2 ERIRY T ORI in vitro TD MIC L1312
FIM L, E. coli, P. mirabilis |& 443 CXD 0 if1é%)

B2 CEX L0 i@ahlcdinTi. coC LidAL 3
7B OB D T L 5 72T & & BB ASY
CHTHBZEMNEISND,

PLE, CXD @ in vitro, in vivo O FR¥ISF:NI MRS
ROR, RIBPET B& U B-lactamase (T X135 MBMEICHS )

1T, CEX &9 <¢hTLS Stnoh, T
B3 BRI, Pt LOkRBENt CEX LRFTHS
155, MR COFYUIGT X 2.
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ANTIBACTERIAL ACTIVITY OF CEFROXADINE (CGP-9000),
A NEW ORALLY EFFECTIVE CEPHALOSPORIN,
IN VITRO AND IN VIVO

SacHiko GoTto, AkrvosHl Tsuji,

MasaTosHI OGAwA,

Yasuko KANEkO and SHOGO KUWAHARA

Department of Microbiology, School of Medicine, Toho University, Tokyo

The antibacterial activity of cefroxadine (CGP-9000, CXD), a new orally effective cephalosporin, was
studied in vitro and in vivo and compared with those of cephalexin (CEX) and cefatrizine (CFT).

The antibacterial spectrum of CXD was almost identical

with that of CEX. Its antibacterial activity

against S. aureus, S. epidermidis, E. coli, P. mirabilis, and so forth was comparable to that of CEX, but was
weaker than that of CFT. Against E. coli CXD showed stronger antibacterial activity than CEX. Such
strains of E. coli that could proliferate against CEX were inhibited to grow by CXD.
As for stability against A-lactamase, CXD was more stable against Penicillinase type enzyme (E. coli,
Klebsiella) than CEX, but was unstable against Cephalosporinase type enzyme (Citrobacter) as with CEX.
The therapeutic effect of CXD against infection experimentally induced with E. coli and P. mirabilis in
mice was superior to that of CEX.



