172 CHEMOTHERAPY

JUNE 1987

Carumonam O EERRIIFIR 28 EIE B L REEBRIE IC B 1 2 I5ERE

IDoWnT

HHA=E - A

- PREHES - BRIRME < JIREIEER - SH B

HEZER TEEA ST P RETRR

Carumonam (CRMN) O EERRFEIKSFRRGE I NIZ FREGRRLFE SN T 2 I5EIR %

aztreonam (AZT) O Fh & LEEMRETL 72,

Klebsiella pneumoniae DT-S 2 & % FEREFRRIEAE, Proteus mirabilis IFO 384912 & 3
PRE&RRGYE fe U Pseudomonas aeruginosa P 9 17 & 2 FRERBGL M2 BT, carumonam i
aztreonam & (ZIFRBEDEBEHIRE T L2, IS IEHRICKT 2THFID in vitro 8

HRKZARETH LD T, CRMN i3

BERIERD 5 L IIRBROREABITHCE LT

b AZT t UL BB ERT DO EEL SN D,

HE, BRESRMREIC S VT, BRI MM
REOEEE L LT/ 7 ,RUREOEIISEE SN T
VWdo INSDT T LRMREE, LIXLEBEFEONE
WECTHERRT 20, ThoDERCEZAEWE
ODHRENEEN T3,

Carumonam (&, Pseudomonas aeruginosa % & 3%
77 LEMRRIECTIEN 26 T 2 i emEd N-
sulfo-g-lactam iEWE TH % (Fig. 1)V, FFIz&HE
KRBV KT H 5O HARNKRE L& &, EHRERF
D SERMIER &N, MFABITL, HLEBRIF 2
BRITHEETRL, T L TRPCH S 32,

ARETI, 77 LBMHREIC L 2~ 7 R BRI
B GLAE A N2 REEBRFAE 1= 51T B carumonam O 145
R % aztreonam % LLERERKI & L THREFL 72,
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Table 1 MICs of carumonam and aztreonam
against K. pneumoniae DT-S,
P mirabilis IFO 3849, and P. aeruginosa

P ga)
. MIC (¢g/ml)
Organism
Carumonam Aztreonam
K. prneumoniae DT-S 0.025 0.013
P, mirabilis IFO 3849 0.025 0.013
P, aeruginosa P9 0.78 1.56

a) : Determined by the agar dilution method on Mueller
Hinton agar (BBL) using an inoculum of 10° CFU/ml.

2. EtR ,
Klebsiella pneumoniae DT-S, Proteus mirabilis
IFO 3849 K& U° Pseudomonas aeruginosa P9 % A\
720 (LFREFZATRFICE L THELL NS S
ERIZN ST 2 CRMN R U AZT O R/ EEMRIEE
B (MIC) #% TableliZ%®3,
3. RREYEDIERK
K. pneumoniae (= & % VIR IS EHE T NISHI &
TSUCHIYAY DAEIC & DIERCL 72, 4 888, & 19
~21g ®D Slc : ICR =7 - K. pneumoniae DT-
S ?® 7.6 X 10%colony forming units (CFU)/ml &
BWHEA7 74 —%BT1.2kg/cm? T 40 58
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Table 2 Therapeutic effects of carumonam and aztreonam on pneumonia caused by
K. pneumoniae DT-S in mice®

Treatment® ) ] Rate of positive mice for®’ ) 50% effective dose calculated by®’
Survival”’ | Time to? No. of bacteria”
Antibiotic rate death Grgss Bacterial in lung . Eradication
dose (Survival | (days; | lesion | recovery | (jog CFU/tissue; (Ss‘gv“’al e rate
(mg/kg) /total) | mean+SD) /Zlf:;&gf;) /(Sr;c;svlit:,:) mean+S.D.) 0. mg/kg) | (op e k)
Infected control 0/10 2.4%£0.5
Carumonam 80 0/10 3.3+£1.2
160 6/10 5.3+£2.2 6/6 6/6 6.47+1.11 209 578
320 7/10 3.0 /7 7/7 4.85+1.66 (122~343) (382 ~>640)
640 8/10 2.0 8/8 3/8 3.90+0.21
Aztreonam 80 0/10 4.5£1.5
160 4/10 6.0+2.1 4/4 4/4 7.59+0.62 267 > 640
320 7/10 2.3£0.6 /7 777 5.85+1.34 (163~493)
640 7/10 2.3£0.6 7/7 /1 2.79+1.04

a) . Four-week-old Slc:ICR male mice weighting19 to 21 g were used.

nebulized at a pressure of 1.2 kg/cm? for 40 min.

Bacterial suspension (7.6x10* CFU’/ml) was

b) . Antibiotics were administered subcutaneously two times a day (at 9a.m. and 5p.m.) for 7 days beginning 30 h after
infection. Dose is expressed as amount of antibiotic per injection.

c) : Survival rate on day 8 after infection.
d) : Time to death was calculated for fatal cases only.

e)  Surviving animals were sacrificed on day 8 after infection and examined for gross pulmonary lesions and bacterial re-
covery from the lung. Bacterial recovery was considered as positive when the number of bacteria was more than 10" CFU/

tissue.

f) ¢ Number of bacteria in lung was calculated for positive lungs only.
g) 1 SDs,, 50% survival dose ; CDso, 50% clearance dose. Numbers in parentheses indicate 95% confidence limits.
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DR 10°CFU % ZFREHCBERPICIEAL, REOD
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1°CFU/ml LA £ o>, BBt & v 5 12 10°~10°CFU/

bladder @, &> i3 10°~10°CFU/kidneys O &£
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PHIBKERVCENERELBEL 2. P aer
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Table 3 Therapeutic effects of carumonam and aztreonam on urinary tract infection caused by

Proteus mirabilis IFO 3849 in mice®

Urine® Bladder? Kidney?
Dose | Eradication Eradication No. of Eradication No. of
Antibiotic"’ (mg/kg) rate CDso" rate bacteria CDso®’ rate bacteria | CDso*
(negative/ | (mg/kg)| (negative/ |(log CFU/tissue;| (mg/kg) | (negative/ | (log CFU/tissue;|(mg/kg)
total) total) mean+SD) total) meant+SD)
Control 0/19 0/19 4.46+0.68 0/19 5.36+1.11
Carumonam 1.56 2/15 3/15 4.58+1.49 2/15 4.03+1.53
6.25 3/15 16.36 5/15 3.64+1.36 28.0 4/15 2.74%+1.28 204
25 10/15 (8.20~31.10) 11/15 3.14£0.70 | (3.49~291D 5/15 3.14%0.96 | (51~>400)
100 12/15 9/15 1.72+£0.45 7/15 2.03+0.96
400 15/15 9/15 1.56+0.43 7/15 2.15+0.89
Aztreonam 1.56 3/15 3/15 5.27+1.00 1/15 3.81+1.55
6.25 8/15 9.00 8/15 2.52+2.03 9.57 3/15 2.33+£1.02 264
25 8/15 (3.25~19.24) 10/15 2.12£0.67 |(2.13~30.86) 6/15 2.31£0.84 | (67~>400)
100 14/15 11/15 1.45+0.57 5/15 1.93+0.57
400 14/15 7/15 1.30£0.39 8/15 1.78+0.53
a) : Urinary tract infection was induced in female 5 to 6-week-old CF#1/b mice by transurethral inoculation of about

10° CFU of P mirabilis IFO 3849 into the bladder, followed by urethral obstruction for 6 h.

b) :

At day 3 after infection, mice with bacteriuria of more than 10° CFU/ml and with reduction of their body weight within

15% of the initial weight were selected and grouped for antibiotic therapy. Antibiotics were administered subcutaneously

twice a day (10 a.m. and 5 p.m.) for 5 days.
c)

The number of bacteria in 5 x| of urine was examined by quantitative cultures in the morning after medication for 3 days.

The urine cultures were considered as negative when the number of bacteria was less than 5x 10° CFU/ml of urine.

d):

The bladder wall and kidneys were examined bacteriologically the day after completion of medication.

The bladder and kidney cultures were considered as negative when the number of bacreria was less than 10' CFU/tissue.

e):
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L7z,
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Numbers in parentheses indicate 95% confidence limits.
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& 2578 mg/kg R U >640 mg/kg TH -7,
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e
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Table 4 Therapeutic effects of carumonam and aztreonam on urinary tract
infection caused by P aeruginosa P9 in mice?

Gross lesion Eradication No. of bacteria .
Antibiotic®’ Dose in kidr?ey" rate in k.idney“ in kidngyd’ CDs'
(mg/kg) (negative/ (negative/ (log CFU/tissue; | (mg/kg)
total) total) mean+SD)
Control 0 1/11 1/11 6.44+1.51
Carumonam 12.5 4/8 1/8 5.88+1.76
25 5/11 5/11 6.57+1.51
50 8/13 6/13 4.54%£2.16 154
100 4/7 1/7 5.32+1.80
200 5/9 5/9 6.37+0.62
400 4/10 3/10 5.77£1.45
800 6/6 3/6 4.24+2.01
Aztreonam 12.5 6/10 4/10 5.04+1.65
25 3/9 2/9 5.50+1.72
50 5/11 3/11 5.73+1.74 135
100 5/11 6/11 5.79+£1.01
200 5/10 4/10 5.50+£0.92
400 7/11 6/11 4.97+1.57
800 5/8 5/8 4.68+0.97

a) ! Urinary tract infection was induced in female 5 to 6-week-old CF#1/K mice by transurethral
inoculation of about 105 CFU of P aeruginosa P9 into bladder.

b) : Antibiotics were administered subcutaneously twice a day for 10 days starting on day 3 after
infection. Mice without bacteriuria of more than 10° CFU/ml of urine on day 3 were excluded.

c) : The kidneys were examined for gross lesions and bacterial recovery the day after completion of
medication. Bacterial recovery was considered as positive when the number of bacteria was more

than 10' CFU /tissue.
d) : Calculated for positive cases only.

e) . Determined by the method of REED and MUENCH.
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CARUMONAM IN
EXPERIMENTAL INFECTIONS IN MICE

TomoYUKI IwaHI, TAKESHI NISHI, MASAFUMI NAKAO
Yuji lIizawa, MASAHIRO KONDO and AKIRA IMADA
Central Research Division,

Takeda Chemical Industries, Ltd., Osaka

The therapeutic effect of carumonam on experimental respiratory and urinary tract infections in
mice was compared with that of aztreonam.
Carumonam was as effective as aztreonam against respiratory tract infection caused by Klebsiella
pneumoniae DT-S and urinary tract infections caused by Proteus mirabilis IFO 3849 and Pseudomonas
aeruginosa P 9.

Taking into consideration that carumonam possesses nearly the same antibacterial activity as
aztreonam against these test organisms, these results suggest that carumonam penetrates as
effectively as aztreonam to infectious foci in respiratory and urinary tracts.



