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it 7 = ARPUEYE cefozopran D7 7 A EERBHE 7 VI B T 5 IREEIR

SRtk R OB NEARIZ -l =-S5 H OB
HHER T EEA S HEIFEE =R

i 7 = ARPEYE cefozopran DEBRHI~ 7 ABHRE 7 VI B 5 EFER ZH NI
Klebsiella pneuwmoniae DT-S 1T & % AR 23 BRAE W 1T L T cefozopran & ceftazidime
(CAZ), cefuzonam 3 & U cefpirome (CPR) & [E% T cefpiramide & D BN IZGHEHR &R
U7ze K. preumoniae 2712 & 2 1@ MEPIR 32 GHE 13t L T b cefozopran 1& CAZ & [RIF D%
BER LT %77 Pseudomonas aeruginosa P9 1 & 2 FRESBEIEICN L T cefozopran i3 CAZ

B & U cefclidin £ B% T CPR X W BRIZIRERL I, &5 P. aeruginosa P9 & Enter-

ococcus faecalis TN2005 D FRESIRE ARG L T CAZ 8 & U ampicillin @V $Fhpr—FH0

BICDOAEMR &R L7285, cefozopran XEE PR L 72 &1 X F ¥ ) VB Staphylococ-

cus aureus 308A-1 BE U AF ) VT S. aureus N133 12 & 5 BiABRGAE 2 L T cefozo-
pran i flomoxef ¥ [R% T CAZ & W ENIEREIRET L 2, & S XFPHREI Y7 AT
P. aeruginosa P9 FRBGHE 123 L T cefozopran 13 CAZ 8 & U CPR £ W BRI ENIZR
ERLUTze LLEDRER» S, cefozopran HHER 2% 7 A KRBT TNV CENIERIREE
TR EMTRENT, 2D EMS, cefozopran HEEKIC BT B2 BB & 5 FEE, Rk

B & VRS HEBREEICT L TEMTH 5 2 L R a i,
Key words: cefozopran, FERERE 7NV, BEMIR, vV

¥t 7 « L RPIEYH cefozopran, (—)-1-[[(6 R,7
R)-7-[(Z)-2-(5- amino -1,2,4- thiadiazol -3- y1)-2-
methoxyiminoacetamido]-2-carboxy -8-oxo0-5-thia-1-
azabicyclo(4.2.0]oct -2- en -3- yllmethyl]imidazo(1,2-
b]pyridazinium hydroxide, inner salt hydrochloride (&
in vitro KBOLWCENYEEEERT L, £y
A T DEBREIBUIMAE X L T b cefozopran (¥ h 7o &G
PBENEM 2B T2 LSO M E k5> T 32, IO cef-
ozopran @ in vivo TOERh% L VFEMCRE T %
B E LT, vV AEHOLRRBREET VBT 5 EH
CIE AN

KEBRBLEET N ELTIE, BHRETEILE NI Kleb-

siella pneumoniae \2 & % BMHY B L U@ IR IR RGLE,

Pseudomonas aeruginosa 12 & % REEBRIEY, P. aerugi-
nosa £ Enterococcus faecalis \& & 5 REGRSERE, Sta-

phylococcus aureus B & U P. aeruginosa \Z & % B RS
FExZ AV, Ih5ORBBREICH T 5 cefozopran DiE
R 2B B-lactam FEDZ 1L & KL 2,
I. 8% & F &
1. ZE#l
Cefozopran, cefuzonam (CZON), cefpirome (CPR)
B & U cefclidin (CFCL) i3 X AZE A TEFASH TS

B L 785 %, ampicillin(ABPC, 936 xug/mg, BHia
HIH), ceftazidime (CAZ, 839 ug/mg, HE 77
V), cefpiramide (CPM, 930 ug/mg, EXKHE),
flomoxef (FMOX, 938 ug/mg, HEFHERE) IHK
xRV,

2. Btk

KERETHREEL T3 S aureus 308A-1, S.
aureus N133, E. faecalis TN2005, K. pneumoniae
DT-S, K. pneumoniae 27 B & U P. aeruginosa P9 %
v/, BREREZSIRERICE U THIEL S
noDEKCN T A EARKOR/NFKBEHILBE
(MIC) 2V TRZENZTNDOFEROE TR L 720

3. @Y

Slc ! ICRv 7V R, i, 4B8BE(HExz ALy —K
A&t), BLUCBA/] =V A, i, 5B (HEF
v =AY N—FREH) FRV, vV RARHEE%
REELiE@ME Yy —YIcNAEL, 24+1°C, BF
5045 %, ATERBA (47Al 7 BEAAT, % 7HEEIT O
BET CEAR (%FEA CA-1, HE 7 L 7HA&
) BIUOKEAEEHICEBREETEABT L,

*F 532 KB EN X+ =4M] 2-17-85
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4, IREER MHoBBL, B, ¥ (8:30, 16:30) ®1H2EDE

I. MERERBAE T

(i) K. pneumoniae DT-S 2 & 2 Sk 25 2k
fiE

K. pneumoniae DT-S O —80CCHBEFHFHIE % =
B TR L, Trypticase soy agar (TSA : BBL
Microbiology Systems, Cockeysville, Md.) Z{#f&
LT3CTIEREEL /2o 2D 1 B84 E % Brain
heart infusion (BHI : Difco Labs., Detroit, Mich.)
brothiC#ERB L C37CTIREREL-HEK *
12,000 X g, 20 SRR LDBEL, B % V) VERIERERIE
7 [PBS : Dulbecco’s formula (modified) without
magnesium and calcium ; Flow Labs., UK.]T 1
Y%, TONERKRD 1/2ED PBS KFHFES €
bOERBRERE L7z, BZE Nishi & Tsuchiya®®
WEWHEY, BREANIAT 74 Y —%£100 ED
ICR~ 7 X #UI{%& L 7z chamber iZ2Z& L, 1.2kg/
cm?DESIT 40 HHEEFE L 72 EFiZw T h bEE
FKTABBEICERL 2. BHRS IEERY 20
F#g»SHBL, 8, £ (9:00, 17:00) D1 H2[E
OETERE (0.2ml) % 5 HE#ME L 72, BFIRSKT
FHETOT V7 AFRTCEAEHE ST 2 L, 4K~
7AW SEEANCTEH LU/ %E 4 ml OBBEEEKE
# 12 Teflon tissue homogenizer
#HAWTKES 4 XL, Trypticase soy broth
(TSB; BBL) THEE&ARL /2%, £D 0.1 ml # TSA
#10ml LIREL T3TCT I RIBEL 1o, EEHIIHE
BROEEK R 20 =—» v > ¥ — (Biotran II,
Automated Colony Counter, New Brunswick Scien-
tific Co. Inc. Edison, N. J.) TEZ TEHL 72, ¥
FIZNRIZER~ 7 A B L Ultid o BBRELHR E N
72(10 CFU/FLAT) = 7 A% b L HEL, 50 %D
RURAEEREELDQRLEZRE 1 EHE Y DOE
(SDs, 5 50 % survival dose) B L U550 %D~ 7 A D
ffid» & BRBEFEEHER T 2 DL ELKRS 1 BY-D D
& (CDs, 5 50 % clearance dose) % % #LZ# probit
EOTEEL 2,

(i) K. pneumoniae 27 12 & % 18R B8 R HLE

K. pneumoniae DT-S & Rk L T K. pneumoni-

ae 27 DRRPEIR 2B 72, 7272L BHI broth 1%
EEERKD 1/8 20D PBS Kk 2 3 &1, B
BEDENIE Y, 2T T4 — T ANTEHEKE 1.2
kg/cm?DES T 60 538, CBA/J =7 ACHEEL 1z,
ZORFP LY, B 1855 4:Bi2h i THNER
5 10°CFU R THB T 2 @M KIIT E Z &
DS ML > TWwbY, EEIKRS IEFERE2B%

T#5(0.2ml) % 7 HfE#kEE L 72 EFIRSKTRA
WKBTE~Y AMNERE % K. pneumoniae DT-S
AR AR R AE OTECTEE L 72 EFRRIC L THIE L
7o BERIZR L, flin & BRI HERR & 1172 (10 CFU/
AT~ 7 X8k b EWCHEL, CDs % probit i T
BHHL 7,

I, IRESBEET L

(i) P. aeruginosa P9 \2 & 5 FRIGEGAE

P. aeruginosa P9 O —80°CIHREREHE IR & EIR TR
## L, King A broth(2 % (w/v) Bacto peptone (Di-
fco), 0.14% (w/v) MgCl,, 1% (w/v)K,SO,, 1%
(w/v) glycerin \Z#REL T37°CT 1 REEEL 72, £
HER % 1,600xg, 1057M&ELSHL TBEY
TSB T 2 B, JLORERBD 2/5 80 TSB &
FES T, ZDEER% 600 nm DIRLEH 0.06 &
5L TSB THRUI L DERBRPEBKEE LT,
Bt 13 Nishi & Tsuchiya® D HFEDE & TIT- 12, B
5, CBA/] ¥V A%~ ML E S — LEREE (50 mg/
kg, MEHEARKS) T CREMITEEI & D @HEER S &
1o, R AT L T 72 23 7 — P DS B EE
LIEHEEAVT, 7 A%700 50 ul ORPER
b RRERCBERANEEL 72, BEbIIATEYR2H
WTHREORAZEL, E=—L % 72T L 2%

BT 6 FHEEE L 2%, MREOOHESL LU~
7 A DIRE * R U To, EXIRE I3RS 3 B 5B
L, #, ¥ (8:30, 16:30) ®1H2EOET&RES
(0.2ml) % 5 BB L 720 FFREKRTERHICCY
A BEMERLEIC & DB S ¥, EEAICHEE OB E
BHL, 4 mDTSB &HICHKES F A4 A LT TD
REY A — VhOEERK% K. pneumoniae DT-S D
BETEH L LA L THEIEL 2o EFIZR IZBMR
2 & BRFEHHERR & 7z (40 CFU/BLUT) v 7 A%
b EIWZHEL, CDs % probit Ik CEEH L 72,

(ii) P. aeruginosa P9 & E. faecalis TN2005 (& &
% FREGIR & B fE

P. aeruginosa P9 B X U E. faecalis TN2005 D—80°C
FEERGEBR*EETHMMEL, TSB TEEHFRL 72 b
DORBREL CTREREKE Lz, BRPEHEFFECO P
aeruginosa P9 BIREEEGE L ERRICT V7 AH 2D
50 ] DREPER ZBEHANICEEL o, BREER RN
Bz 1 X10° CFU/~= w7 R & LTz, BHIRE 1, B3
BHH»S 8100, 10:00, 12:00, 14 :00, 16200 8
FU18: 0001 H6EIDETHS (0.2ml) % 3 HIE
WBE L 7o, BHR SR T R EICHIE & ARICE LR
HUl, 4 mloTSB &HICHKEY A X LT, 2DOK
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EV A= MHOEERE P. aeruginosa P DWW T
13 NAC (RBHEE) %, 72 E. faecalis TN2005 i
DWTIE SF CGRIMEE) EXREHE AV TAEL 72,

I, FAREE TV

(i) S. aureus 308A-11Z & % FHPARSEISE

A F ) REEM S, aureus 308A-1 DYIEEHL (HAK
REKAEH) REEY TSA K T3TCT1IREEL,
Z® 1 H%&E % BHI broth (oL T 37°CT 1 %%
BELALLDOERREREBK L L 72, BT Selbie &
Simon? D HEIZHEL, > bV E S — VFREE(62.5
mg/kg, BHEWNIKRS) T TICR 7 A DEKIRIUERD
APICERERD 0.1ml 2EE L TIT-> o, EHIE
B 2, 18 8 L UF 26 B2 3 [, 0.2 m] % K T#
57, B Qe Y A 2 EHEBAKC X D E3E
&8, ERANC ARSI Z &t L 72, iR % 3 ml ©
TSB L HWHKEYF A4 XL, REY 2 — MPOEFEK
EHIEC EERIC LU THIE L 2o BEFIRIZEFIRE <
7 A DFHANERRONBIELSERIFR S < 7 A D
ANEEBONBEOFHIEL D 1 AEETLAHD
EEMEHEL, ZOBR~ 7 AFED L2 50 %D~
VACENRERNRETRTRE I EY D DE
(EDso : 50 % effective dose) % probit Z=TEHL 72,

(ii) S. aureus N133 12 & 2 f PARRELAE

AF ) VitE S. aureus N133 % S. aureus 308A-
10FEERKICLTICR vV ADHARICEREL,
ZD2, 18 BLU26RHRCEXEKETHRSL 12
Cefozopran # 5% OF HWHANERLHERE 2 H~
% & #iT, cefozopran & XTHREEH| & DEFHLLEIZ BV
TREEE 7 HRECHANEER R HIE L 12, FEHIK
5= 2 0HANEBERONBENEAFERS <7 R
OHANERRONEIEDOFIIEL Y 2 L EET L
LERBHEHEL, OBV AREL LTk
[Fl#%iZ L T EDs, % probit IETEH L 12,

(iii) P. aeruginosa P9 12 & % B5AIRYIE

P. aeruginosa P9 % BHI broth Z#fL, 37°CT 1
B L CEE % TSB T50,000 FcHFHR L&D
FREREE®K L L, 4 HEHI I cyclophosphamide
(CY, HEBFZEBIE) % 200 mg/kg BERNKRE L TE
B mEREES CBA/] = 7 AZ S. aureus 308A-1 DEF &
FHEIC R PNV E Y — VBT CRAEBE® D 0.1
ml &< 7 AKBROIRFHRANICIHEEL /2, ERKRS 1
W2 BL 4 EHEIE, BLUBHEB2ZHICH,
47 (8:30, 16:30) ™1 H2EODE6 BT 7, B
B7IHBRETOC VAR CEBRBE T 2 i, 7
H#%4ERER~ Y A0 o BENCHRAZBE L, Aisce@
BRI L CRHIRNERBEHIE L 72, EFIRIER~

v AME L A o BRPEEHHERR & iz (10° CFU/
BALT) =7 2% b L WCHEL, SDs¥ LU CD;,
% probit ®=ETEH L /2,

5. HRETEIREAT

BRBIFE IS B cefozopran @ SDsg, CDsoB & U
EDyoic DWW T, XTERZEHK| & OFE T probit fi#47 2 Fu
T TIRREZ W L 2 EREERE R1T> 2. AEA¥E
125%& LTze E72 P. aeruginosa & E. faecalis DR
BBESRE CRERRE v A L EFFERE Y 2
DBIEALEBE S T Mann-Whitney test I & 36X
EREEIT- 12,

II. #& 2

1. FERSRERYYE I T 2 IBERE

(i) K. pneumoniae DT-S RIEFEIRERETAE

K. pneumoniae DT-S % ICR ¥ v A 12 3.4X1(®
CFU/fiE %% &S WCHEET 5 L EFIFRE~Y ik
B 3 HEj CefFI3E T L 72, Cefozopran, CAZ,
CZON 8L U'CPR TizWwwI N d 20 mg/kg &5 TK
D7 ABERL 72405, CPM iF 80 mg/kg &5
THELAED= 7 ADFTE L /2 (Table 1), —4,
» S RBPEEITLIHRI N7 ABEL T,
cefozopran, CAZ, CZON 8 & U CPR iZiZiZRED
@M%~ L, 80mg/kg DEETKESDI VAN
Bk &z (Table 1), CPM TIRAWLIRER
5820 320 mg/kg BT HBRRE 2 SHRT
52 L3 T& R > Tz, Cefozopran @ SDg,id 13.8
mg/kg TH Y, CAZ D 9.02mg/kg, CZON ® 10.0
mg/kg 83 LU CPR D 7.25 mg/kg L IZIZAETHY,
CPM @ 116 mg/kg & W BEEWCEN T\ 72, CDsd
SDs, &L BEFDIERITH 5 120 SEFNDIBEHRIZIZN
Zhd MIC{E & 12 IZFEBE L 72,

(i1) K. pneumoniae 27 18 M WUk 35 R YL HE

K. preumoniae 27 % CBA/] =7 A2 6.0%10° CFU/
fitsd XS WERELIEZ 3, REKTRHE, A5
B 3 BBROEXF KRS 3> o - ADMRE
B #1149 10° CFU T & - 7z, Cefozopran ® 80 mg/
kg BETIEEFIDO~ 7 A SEHER X n iz D
L, CAZ %5813 12 #lch 3§55 10° CFU & D3
BoSE & 17z, 160 mg/kg # 5 TIATAEEAIELHO
YU ATHRENRD Shtc, MAHNICDWT CDs 28
H 9 % &, cefozopran #555.2 mg/kg , CAZ %562.8
mg/kg £ D IZIZEFOMETH -7 (Table 2)o

2. IREERBRPFECNT 3 BEME

(i) P. aeruginosa P9 FRE&ERYLE

P. aeruginosa P9 % CBA/J = 7 R Z 2.5x10° CFU
BEREPERE L 2 & 2 3, BEKRTEHRICBIT 5 EHHE
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Table 1. Therapeutic effect of cefozopran and reference compounds against acute respiratory tract infection caused by

K. pneumoniae DT-S in mice*

Treatment® L . . .
Dose Survival© SDg,¢ Clearance® CDs? MIC
Drug (mg/kg) rate (mg/kg) rate (mg/kg) (uez/ml)
Control 0/10 0/10
cefozopran 5 0/10 0/10
20 8/10 13.8 2/10 29.0 0.05
80 10/10 (7.80-23.8) 10/10 (16.8-51.0)
ceftazidime 5 1/10 0/10
20 10/10 9.02 1/10 36.0 0.025
80 10/10 (6.69-12.5) 10/10 (26.7-49.9)
cefuzonam 5 2/10 0/10
20 8/10 10.0 0/10 40.0 0.013
80 10/10 (5.40-18.6) 10/10 (32.1-49.8)
cefpiramide 20 0/10 0/10
80 2/10 116 *' 0/10 >320 * 0.2
320 10/10 (67-204) 1/10
cefpirome 5 2/10 1/10
20 10/10 7.25 5/10 23.6 0.025
80 10/10 (4.21-12.8) 8/10 (10.4-47.9)
320 10/10 10/10

* Infection was induced as described in the text, and bacterial recovery immediately after infection was (3.4+1.2) X 10* CFU/

lung (mean+SD).

> Antibiotics were administered s.c. twice a day for 5 days. Dose is expressed as amount of antibiotic per injection.

¢ Survival rate on day 6 after infection.

¢ SDs, and CDs, were calculated from the survival rate and the clearance rate, respectively. Figures in parentheses indicate

95 % confidence limits.

¢ Bacterial counts in the lungs were determined on day 6 after infection. Clearance rate is expressed as the number of mice

sterilized per total number treated.

" Significantly different from the value for cefozopran (P <0.05).

BEarvro—L= Yy ROBREBELIZHN 10°CFU
Thote, BEHBEHICB VT, Bl S BREEYS
EREhcv 7 AQEBERIIThbI Y bo—L~
VADEEBEKRE B R»o 120, Blig» o Rk
B ance Y AR OV T RBRESEBICKREL 2
PRBBDONIZ, ZOTTAMEDL LCHBL L
XKD CDg i3, cefozopran 25 8.78 mg/kg, CAZ 8
14.6 mg/kg, CPR %5 40.8 mg/kg, CFCL %5 18.4 mg/
kg TH Y, cefozopran DENE X CPR & W HEEICH
N, CAZBLUCFCL A% T&® -7z (Table 3),

(i)  P. aeruginosa P9 & E. faecalis TN2005 FRE%
BEBYAE

P. aeruginosa P9 & E. faecalis TN2005 % 312 CBA/
J®7R121.0X10°CFU BERENIRE L 1 & 2 5, #
ERTRHCBU2EAPERSE 2 bo—L2 Y RAD
BALEESIE E. faecalis TN2005, P. aeruginosa P9
#iz#7 106 CFU T& - 7z (Table 4 ), Cefozopran @
10 mg/kg D512 & > TENEEKIIAE LI T >~
fO—ey ADEEH L D ERECET L. CAZ X

P. aeruginosa P9 DEF A BEIWET /124, E
Jaecalis TN2005 (ZBIL Tl 100 mg/kg D&SI2 & -
THLEERAFUETRA SN > Tz, —F, ABPC
i3 E. faecalis TN2005 DEE A BEIET X ¥ 7223,
P. aeruginosa P9 DHEEIZ 3L HEE* RIZ&Skd o
12o T 3HID E. faecalis TN2005 8B & U P. aeru-
ginosa P9 X9 % MIC &, Z1Z 1L cefozopran »%
3.138 £ Uf0.78 ug/ml, CAZ»6.258 £ 101.56
wg/ml, ABPC #50.78 % & U8>800 ug/ml T & - 72

3. FEORBREE SN T B GERN R

(i) S. aureus 308A-1 FHPAIRRIEAE

AF ) VREZM S aureus 308A-1 % ICR ¥ 7 A
BAMIZ 5.0x 107 CFU 7 % &, BHANLERERIZ
A b 5 HEIZ 108 CFU THERS L 7o RIBRESED
BHHE5IC L 2RREREETH Y, HOLERORS
RE5BICL > THRBPHEITR2W BRI Lh o7,
UL Lanss, BARNERBIIERIORSRICIKEL
TR L retz0, BHRIFERS <7 A OBANEEKD
WL EOEDHER S NIBE2EMEHEL TE



100 CHEMOTHERAPY

DEC. 1993

Table 2. Therapeutic effect of cefozopran and ceftazidime Table 3. Therapeutic effect of cefozopran and reference
against chronic respiratory tract infection caused compounds against urinary tract infection caused
by K. pneuwmoniac 27 in mice® by P. aeruginosa P9 in mice®

Treatment® Treatment®
Clearance® CDs,¢ MIC Clearance® CDs,* MIC
Drug Dose | ate (mg/kg) | (ug/ml) Drug Dose | ate (mg/kg) | (ug/mi)
(mg/kg) (mg/kg)
Control 0/10 Control 0/15
cefozopran 20 1/12 cefozopran 1.56 3/15
40 0/11 55.2 0.05 6.25 7/15 8.78 0.78
80 12/12 (48.8-62.9) 25 11/15 (2.86-21.4)
ceftazidime 20 0/12 100 12/15
40 1/11 62.8 0.1 ceftazidime 1.56 0/10
80 9/12 (47.7-82.6) 6.25 6/10 14.6 1.56
160 11/11 25 5/10 (4.85-49.9)
“Infection was induced as described in the text, and bacte- 100 8/10
rial recovery immediately after infection was (6.0+4.4) X cefpirome 1.56 0/10
10° CFU/lung (mean*SD). 6.25 2/10 40.8 *° 6.25
®Antibiotics were administered s.c. twice a day for 7 days. 25 5/10 (16.1-330)
Dose is expressed as amount of antibiotic per injection. 100 6/10
‘Bacterial counts in the lungs were determined the day cefclidin 1.56 1/10
after the final antibiotic treatrr}ent. Cl.ez.irance rate is 6.25 4/10 18.4 0.78
Ezg;’;:iege:fedt.he number of mice sterilized per total 25 6/10 (5.48-106)
9CDs, was calculated from the clearance rate. Figures in 100 7/10

parentheses indicate 95 % confidence limits.

FER|DBFENE & LLB L 72 (Table 5), Cefozopran
® EDs, 13 2.87mg/kg T H Y, FMOX ® 1.73 mg/
kg LA%TCAZ D 56.1mg/kg LV EEREN/E
Th-o7z,

(ii) S aureus N133 B PARSE

AF ) Uit S, aureus N133 DWW TH <V X
BRI 1.2X10° CFU %848 U TRk DT NRRE
Z{EBW L, cefozopran DIGFENR 2 ATz £ 7 cef-
ozopran @ 200 mg/kg B EHOHAANEEHRHES *
FA~Jz (Fig. 1)o Cefozopran #5142 & D FARNER
BTREH S HBRWCBREROD1/100, 7H&RIWC1/
10,000 WZAEF L7z, 10 HBWCIZEBRBIZ X 5 HD
L7zts, ZORRCIRERFRS <7 2 DHRNERK
LETBA U, ZT0O& 5 CKBESAE TIRATED S.
aureus 308A-1 12 & B BHABREE LA TEAIR 512
L 2BEBBOEE TH > lotz, EFFERRES T R
DOHARERERD 99 WU LOESHER S NG E %
E%h L #E L 72, Cefozopran @ EDs, i3 79.8 mg/kg
THYH, FMOX ® 116 mg/kg & A% T CAZ D 200
mg/kg U EX D BERECENIAEL %2> 72 (Table 6),
Bz, Bulk&5R5 & O 200 mg/kg T i cefozo-
pran i$& b EOEBBPEEE R L 1.

(iii) P. aeruginosa P9 i PRBRISE

BRI 7 7 A DFHRNIC 8.0X102 CFU (£ 20

*Infection was induced as described in the text.

®Antibiotics were administered s.c. twice a day for 5 days.
Dose is expressed as amount of antibiotic per injection.

<Bacterial counts in the kidneys were determined the day
after the final antibiotic treatment. Clearance rate is
expressed as the number of mice sterilized per total
number treated.

9CDs, was calculated from the clearance rate. Figures in
parentheses indicate 95 % confidence limits.

Significantly different from the value for cefozopran (P<
0.05).

LDs,) ® P. aeruginosa P9 BT % &£, <7 A3k
R3IH®BEE TZLBIMBIET L 72, Cefozopran D 2
mg/kg E TR KEBAF D~V ABERKL 1228, CAZ
BXUCPRO2 mg/kg B#ETIRIFLAEDTY A
MBI L /2 (Table 7)., Cefozopran @ SDs, i 0.81
mg/kg T & Y, CAZ D 7.58 mg/kg, CPR ® 15.7
mg/kg & VEBICENETH -7, £/ CAZBL
U CPR @ CDs, i3 200 mg/kg LA ETH 0, FHIEICH
WIKREETRHRNND S REEE 2T CHRTER
» 57223, cefozopran i 200 mg/kg D5 TEEOD
T A S BREEEEHER L2 (Table 7).
II1. == %

Cefozopran iZ 3B L U 7Ll # L Fh
imidazo[1,2- b]pyridazine £ & 5- amino -1,2,4-
thiadiazolyl methoxyimino %#E ¥4 2FEH¥ 770
ARV THY, S aureus 2 &t 7 7 LABEED»S
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Table 4. Therapeutic effect of cefozopran and reference = 9N
compounds against mixed urinary tract infection 2
caused by E. faecalis TN2005 and P. aeruginosa P9 =<
in mice® (8
O
Treatment® No. of bacteria® ks
Dose . . 2
Drug (mg/kg) E. faecalis P. aervuginosa 2
Control 5.9410.48 6.180.50 P
cefozopran 10 [3.90+1.74 *¢ 3.45+2.32 * g
100 3.16+£1.57 %% | <1.60 **x* @
ceftazidime 10 4.85+1.30 2.77+£2.33 % 01 2 3 45 6 7 8 910111213 14
100 4.65+1.99 1.90+2.02 ** Days after challenge
ampicillin 10 4.03+1.32 * 6.19+0.55 Fig. 1 Kinetics of bacterial count in the
100 |3.77£0.96 %% | 5.711.19 18 enes

*Infection was induced as described in the text.

®Antibiotics were administered s.c. six times a day for 3
days. Dose is expressed as amount of antibiotic per injec-

tion.

‘Bacterial counts in the kidneys were determined the day
after the final antibiotic treatment.

Significantly different from the value for control :

*, P<0.05;

*x% P<0.01;

k%%, P<0.001.

thigh muscle of mice challenged
intramuscularly with S. aureus N133 fo-
llowed by treatment with antibiotic. Cef-
ozopran (200 mg/kg) was administered
s.c. 2, 18 and 26 hours after bacterial
inoculation. Data are expressed as means
(£SD) of nine to ten mice.

Table 5. Therapeutic effect of cefozopran and reference compounds
against thigh muscle infection caused by methicillin-sensitive
S. aureus 308A-1 in mice?

Treatment® Bacterial recovery®
Dose No. of Effect)i]ve ED,® MIC
Drug (mg/kg) | bacteria | rate (mg/ke) (ug/mD)
Control 6.59+0.48 | 0/10
cefozopran 0.625 [6.14+1.42 2/8
2.5 5.38+1.12 3/8 2.87 0.39
10 4.77+1.19 6/8 (0.75-7.56)
40 4.594+0.96 8/8
ceftazidime 10 6.45+0.26 | 0/8
40 5.29+1.09 4/8 56.1 *¢ 6.25
160 4.35+0.95 7/8 (20.7-135)
640 4.06+1.14 7/8
flomoxef 0.625 |5.83%+0.64 2/8
2.5 5.54+0.70 5/8 1.73 0.39
10 4.34+1.20 7/8 (0.12-5.08)
40 3.37+1.08 7/8

?Infection was induced as described in the text.

*Antibiotics were administered s.c. 2, 18 and 26 hours after infection.
Dose is expressed as amount of antibiotic per injection.

‘Bacterial counts in the thigh muscle were determined on day 5 after
infection (log CFU ; mean=SD). Bacterial counts less than 10° CFU
were regarded as 10° CFU to calculate the mean. Effective rate is
expressed as the number of mice in which treatment was judged
effective per total number treated.
9EDs, was calculated from the effective rate. Figures in parentheses
indicate 95 % confidence limits.
Significantly different from the value for cefozopran (P <0.05).
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Table 6. Therapeutic effect of cefozopran and reference compounds
against thigh muscle infection caused by methicillin-resistant
S. aureus N133 in mice®
Treatment;) B;x]cterifal regf);/ert}./“ EDy,¢ MIC
0. ective
Drug (mgo/slfg) bacte(r)ia rate (mg/ke) {pugg/mD)
Control 8.18+0.23 0/10
cefozopran 3.125 | 7.63%£0.41 0/8
12.5 7.55+0.43 0/8 79.8 50
50 6.54%+0.95 2/8 (39.4-181.7)
200 4.82+1.29 7/8
ceftazidime 3.125 | 7.93+0.57 0/8
12.5 7.88+0.40 0/8 >200 *¢© >100
50 7.61£0.65 0/8
200 6.99+0.64 1/8
flomoxef 3.125 |7.86%0.39 0/8
12.5 7.16+0.47 0/8 116 100
50 7.18+0.67 1/8 (56-417)
200 5.86+0.95 6/8
*Infection was induced as described in the text.
®Antibiotics were administered s.c. 2, 18 and 26 hours after infection.
Dose is expressed as amount of antibiotic per injection.
“Bacterial counts in the thigh muscle were determined on day 7 after
infection (log CFU; mean+SD). Bacterial counts less than 10° CFU
were regarded as 10* CFU to calculate the mean. Effective rate is
expressed as the number of mice in which treatment was judged
effective per total number treated.
JEDs, was calculated from the effective rate. Figures in parentheses
indicate 95 % confidence limits.
Significantly different from the value for cefozopran (P <0.05).
Table 7. Therapeutic effect of cefozopran and reference compounds against thigh muscle infection caused by
P. aeruginosa P9 in neutropenic mice®
b
Treatment Dose Survival® SDs,¢ Clearance® CDs,* MIC
Drug (mg/kg) rate (mg/kg) rate (mg/kg) (ug/ml)
Control 0/9 0/9
cefozopran 0.2 0/10 0/10
2 9/10 0.81 0/10 151 0.78
20 9/10 (0.45-1.30) 1/10 (52.9-453)
200 10/10 5/10
ceftazidime 0.2 0/10 0/10
2 1/9 7.58 %! 0/9 >200 1.56
20 8/10 (2.64-20.9) 1/10
200 10/10 2/10
cefpirome 2 0/9 0/9
20 7/10 15.7 * 0/10 >200 6.25
200 9/10 (4.98-44.9) 1/10

¢ Infection was induced as described in the text.

b

¢ Survival rate on day 7 after infection.

Antibiotics were administered s.c. twice a day for 3 days. Dose is expressed as amount of antibiotic per injection.

4 SDs, and CDs, were calculated from the survival rate and the clearance rate, respectively. Figures in parentheses indicate
95 % confidence limits.

¢ Bacterial counts in the kidneys were determined on day 7 after infection. Clearance rate is expressed as the number of mice
sterilized per total number treated.

" Significantly different from the value for cefozopran (P<0.05).
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P. aeruginosa 2 81077 LEMHE & TIEL WITE A
RIIMNVEBTBIENHSEMER > T 3EM, Cef-
ozopran 13 ¥ 1o BFEME I & 3 = 7 2 TOEERAHIL
B THENLBEHEEEEET 5 2 EAVRE
nTWw3Y, LHLRSS, v U R TOXRERRIBIMIE X
ERREBICEIL 2 D RE XY, FAROBERIC BT
23R % FHIT % 70 I XKL W RRTRERE
FNEBOIESFHESLETH 5,

% Z T cefozopran NDEBRRBRIEE T VI BT 5 HE

sh8R%, K. pneumoniae \Z & 5 WHRERBYE, P. aer-
uginosa B & O E. faecalis 2 & % IRESBIIE, S. aur-

eus B X VO P. aeruginosa W& & 5 HRBRIE % A\ T
B LTze ZOHRTS. aureus & & 5 EHPRRGE 125G
RFEERDICRKBL 12 d D L IE 220, BHAN
WEBR R ESTER I NE Z s, K TREREK
T B RYPAE & DELHIEE W EFEZ SN D, S. aureus
R AR EAE B & UK EEEREBRE B WV»TE
ERREEE > TV, BRABRYEET T IVIZE
FHICBUAEFIBRPEHT L20CHEL TS E-Db
n3, 5E, A Fv ) VBEEB L UMD S. aureus
W & B ARREE % B> T cefozopran DIGEENE %
FRIE 2B, MBS L T cefozopran &
FMOX tBETCCAZ SV ERCENHREETRL
foo ZDFERIZL, S. aureus BIEEREAI & L T cefozo-
pran WA THB I L BRBRL T3,

K. pneumoniae DT-S 1T & 2 BRI IS RGAE 1T,
BRICBIT2AMMADETFNTH B, REPAEICH
L T cefozopran &, CAZ, CZON B £ U* CPR & [A&
TCPM & W ENIBIRERL T2, —FH, K. pneumo-
nige 27 12 & 2@ HEPRERBRE 13, EHEBRE 18
»5 4Bz TRHNARERD 106 CFU B THR
TARGBPVETH D, ZOPBBVT Y XD
CIEKEROFEMRESTER I N D9, KELEET
NVIREBRTH SN2 ANRBREIC L 28 HERLE 2
BELTEHEIAZLOTHY, BREERECET
VEBDbNS, I OBHEREEICN L T cefozopran
X CAZ tAEDHMEER LT, Blb, K. pneumoniae
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cefozopran BENIBEMREE T2 I L BHS»
o,

P. aeruginosa \3RARE W IZWMREBENI BV T
bERHEENZED—2TH 3, > TP aer-
uginosa W & % BTG E 7V T OERTHE IZER O
BRCBII2EHEEFEZ S L TCEETHS, £ TP
aeruginosa P9 I & % FREGEGE X 3 % cefozopran
DIEFER 2T NIz & 2 5, cefozopran i3 CAZ B &

U'CFCL £[RIZTCPR L W ENIHREERL T2, —
#, E. faecalis \ZIEE 2R 70 —7 28K T 58T
HY, TOFEEHRIP»EIVE L LA, AFEP
aeruginosa & F I EHEMEIREBIIE D S SHEE 25
BEhTBY, TOBRPECBY 2EENEHEAT
W39 E. faecalis 3% Dt 7 = LFIC B AT %2R
L, BEDL ZAKE & P. aeruginosa DT FIEHE
ERTIEFIED v, Cefozopran & 2 1S R I
HLTECTIEEER2E T2 evBHonER>TL
5 E5?, E. faecalis & P. aeruginosa DRIEES
BYETNVTOEBEHREZANI £ T3, 10mg/kg
® cefozopran EEDEBERANEER*BEECHL &
¥ i, —H, CAZB XU ABPCIZ# h Z N P. aer-
uginosa B X W E. faecalis DEFEER B &2
2, MAOEBCIIEELRREERIET I ENTER
Mo T, fo TERBRPE TV Fr—FDEPHER &
NTHRBIIBRES T, RAWERT 5121 cefozo-
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% 72 P. aeruginosa WERRGEFFHIEEDMET U 72 B H,
B iR RO BETRIRZEI LGV EB8H s
Twd, 20L& RBETRINEFRGICL O BREE
OWFERIMZ THHRELIED 3 L BEVEHT 5, €
S CHVEEEE 2B T2NERIOFERLLETD 5,
SRICY THE L IHFFERBD <7 X T P. aerugi-
nosa P9 & & 2 AARGE R ES L, cefozopran D&
BMREHANI & Z 3, cefozopran i CAZ B L U
CPR KHANRTHEREESVEEMR 2R L2, CAZ X
EE~YRZBI S P aeruginosa P9 IREGRIEE I
Xf U T i cefozopran & RIZEDFRERL 2, CY 4L
B~ 2B B BEPEIN L T3 cefozopran & D
BB > fzo T D#ER X cefozopran 23 P. aerugi-
nosa WL TCAZ D EOEREEEEHFET 5 L0
BREL T3 EEZ NS,

PE, BT8O~y AERBRE T LVCHT 5
cefozopran DEIERIZ, in vitro KB 5 HLHEEMSE
EMIRMLIbDTH- T2, B, KBS L TR
PERSHUE, WM 2R T S ERESHERBRE & v
S RBREDERICBOTRLOEELMEL Z>TWV5
BHE I L T, cefozopran A3 in vitro OHIEIEMEH
SHIF C X BEBEHMR RS CHRBELES Z LS
D ER STz, > T, cefozopran DRBRHEIEF & L
TOBEMEIBO TEVWEEZ SN S,
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Cefozopran, a new cephem antibiotic: therapeutic effect against

experimental infections in mice

Yuji lizawa, Noboru Tsuchimori, Kenji Okonogi, Toshiyuki Yamazaki and Akira Imada
Pharmaceutical Research Laboratories III, Pharmaceutical Research Division, Takeda Chemical Industries Ltd.

2-17-85 Jusohonmachi, Yodogawa-ku, Osaka, Japan

The therapeutic effect of cefozopran, a new semisynthetic cephalosporin, against experimental infection
in mice was examined. Cefozopran was more effective than cefpiramide and as effective as ceftazidime
(CAZ), cefuzonam and cefpirome (CPR) against acute respiratory tract infection caused by Klebsiella
pneumoniae DT-S. In the model of chronic respiratory tract infection caused by K. pneumoniae 27, cefozo-
pran was shown to be as effective as CAZ. The therapeutic effect of cefozopran against urinary tract
infection caused by Pseudomonas aeruginosa P9 was superior to that of CPR and equal to those of CAZ and
cefclidin. In the model of mixed urinary tract infection induced with Enterococcus faecalis TN2005 and P.
aeruginosa P9, cefozopran reduced viable cell counts of both organisms. Cefozopran was more effective than
CAZ and as effective as flomoxef against thigh muscle infections caused by methicillin-sensitive Staphylococ-
cus aureus 308A-1 and methicillin-resistant S. aureus N133. In addition, cefozopran was more effective than
CAZ and CPR against thigh muscle infection caused by P. aeruginosa P9 in neutropenic mice. The strong
therapeutic effect of cefozopran against experimental infections in mice suggests its clinical effectiveness
against human infectious diseases.



