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The present in mtrn lnnblctenll -cuvuy of five third-generation cephalosporins (cefo-

four first- and second-

taxime,

generation agents (cefazolin, cefotiam, cefmetazole, cefamandole) and eight other anti-

microbial agents were simultaneously compared against 384 strains of Gram-positive cocci,

595 strains of E:
bic bacteria and others.

240 strains of
The agar dilution method was used to measure the minimum

and 143 strains of anaero-

inhibitory concentration (MIC) and the results were expressed as MIC range, MICsox and

Among f-lactams, cefotaxime and latamoxef exhibited the highest activity

against a wide variety of G pos and

gative bacteria. Cefpiramide and

cefoperazone were generally less active than these two agents, although cefpiramide showed

good activity against P.aeruginosa strains.

Ofloxacin, a new pyridone carboxylic acid

derivative, inhibited the growth of over 80% of strains in all species tested, except C.

difficile strains, at a concentration of 8.13 ug/ml.

All the strains were tested for f-lacta-

mase production by the Cefinase disc method and susceptibility to p-lactams evaluated in
each of the species. We hope to have demonstrated the need for periodic susceptibility

testing to provide guidance for empiric chemotherapy.

INTRODUCTION
Some new third-generation cephalosporins have
These
agents have potentially greater clinical usefulness

become available in the last few years.

because they possess: (a) a wider spectrum of
antibacterial activity than do the older (first- and
second-generation) cephalosporins and (b) lower
Since patterns
of antibiotic resistance in a wide variety of patho-

toxicity than the aminoglycosides?.

genic organisms may vary over even short periods
and according to hospital environment, periodic
evaluation of :nnblctenal activity is necessary for
p-to-date i The cephal group
is large and still growing, and it is impossible to

simultaneously evaluate all available agents in any
one test. We therefore limited our comparative
studies to a few established B-lactams or to the
latest developments in the field. In the present

study, we chose cefotaxime as the standard with
which other agents were compared, because it is
the pioneer of the third-generation agents and is
In addition,
the total net world consumption of cefotaxime ac-
counts for more than 10% of all cephalosporins.
C i and
troduced in Japan in 1981, and cefmenoxime and
cefpiramide in 1983 and 1985. Despite increasing
consumption of third-generation agents, little has

now available in over 90 countries.

were in-

been published documenting their antibacterial ac-
tivity against recently significant pathogens freshly
isolated from clinical specimens.

It is important to investigate whether the isola-
tion frequencies of resistant organisms against these
agents have increased after several years of use.
We compared their present antibacterial activities
with the results evaluated when they were first
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introduced in Japan®"®, and with those of other

In vitrn susceptibility testing. The mini-
mum § ions (MICs) were deter-

groups of drugs, including penicillin G, icilli

minocye-

line, lincomycin and ofloxacin.
-1 (EC 8.5.2.6)

the major mechanisms by which organisms resist

p-lactams. The contribution of f-lactamase may

is one of

mined by the sgar dilution method s defined by
the Japanese Society of Chemotherapy'V. Over-
night cultures of test-organisms were diluted to
a density of approximately 104 colony-forming units
per ml in Muellzr-l{mton broth (Difco, Michigan,

be qualitative and/or itative”. An

of the prevalence of A-lactamase in a species is
valuable not only for physicians in choosing anti-
biotics but also for manufactures in a ng the
relative merits of new agents. A novel cephalo-
sporin nitrocefin, for example, hes been reported
as being very sensitive to hydrolysis by a wide
variety of B-lactamases¥. The present study was
also designed to evaluate the relationship between

USA) for bes and GAM broth
(Nissui) for anaerobes and applied by means of a
multiple inocula replicator (Sskuma, Tokyo) to
the surface of modified Mueller-Hinton agar plates
(Nissui) containing two-fold dilutions of antibac-
agents, For streptococci, modified Mueller-
Hinton agar supplemented with 5% horse blood was
used, and for Haemophilus, modified Mueller-Hin-
ton agar supplemented with 2% Filde’s Enrichment

susceptibility against f-lactams and f-I

production in each species tested.
MATERIALS AND METHODS
Strains tested. The organisms used were all
recent clinical isolates in St.Marianna University
Hospital and were routinely identified by the clini-
Species and numbers

The iden-

cal microbiology laboratory.
of strains tested are shown in Table 1.

(Difco). Neisseria and Haemophi-
lus strains were incubated in 5% COy For Cam-
pylobacter, modified Mueller-Hinton agar supple-
mented with 5% defibrinated sheep blood and 0.1%
vitamin K-hemin (Difco) was used. Control plates
without an antibacteri

agent were also inoculated
before and after each series of plates. Staphylococ-
cus aureus ATCC 25923, Escherichia coli ATCC

tification was confirmed by the API 20E
system (Analytab Products, Plainview, New York,
USA) and Enteogram System® (Terumo, Tokyo)
for Enterobacteriaceae, the Nonfergram system®
(Terumo) for non-fermenters and the SP-18 sys-
tem (Nissui, Tokyo) for staphylococei. Isolates
were stored in 20% skim milk and kept frozen at
—80°C until use. Before testing, the isolates were
subcultured onto blood agar plates for facultative
anaerobes and GAM agar plates (Nissui) for anaer-

obes.

Antibacterial agents. A total of 17 antibac-
terial agents were tested. They were kmdly Iup-
plied by the following

25922 and F gir ATCC 27853
were included as control strains in all susceptibility
tests. The MICs were determined as the lowest
concentrations inhibiting growth after overnight
incubation at 37°C. A few slow growing strains
were incubated for 48 hr. Results were expressed
as the range of MIC (ug/ml), MICs and MICy
B-lactamase detection. Production of f-lacts-
mase was determined by testing 18-24 hr-old cul-
tures by the Cefinase disc (BBL Microbiology Sys
tem) method'®. The characteristic of p-lactamase
pmducunn of a species was evaluated as “4","="
“d”, according to the description in Bergey's
Mlnux] of i The mean-

cefoperazone and gentamicin (Pfizer Taito, To-
kyo) 5 and i
(Shionogi, Osaka) ; penicillin G and ampicillin (Mei-

ji Seika, Tokyo) ; cefotiam and cefmenoxime (Ta-
keda, Osaka) ; lincomycin and cefpiramide (Japan
Upjohn, Tokyo) ; cefmetazole (Sankyo, Tokyo) ;
cefazolin (Fujisawa, Osaka) ; cefotaxime (Roussel
Medica, Tokyo) ; minocycline (Japan Lederle, To-
Tokyo).

antibacterial agents were freshly prepared for each

kyo) ; ofloxacin (Daiichi, Solutions of

test.

ings of symbols are : +, 90% or more of the strains
positive ; —, 90% or more of the strains negative ;
d, 11-89% of the strains positive.
RESULTS
The MIC range, MICy and MICy of nine f-
lactams and eight other antibacteri:
in Table 1. The reproduc

against control i was

agents are
ty of the

shown
MIC d

excellent for all agents and varied only within one

two-fold dilution in separate measurements. A-

gainst staphylococci, all f-lactams were relatively
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Table1-1 Antibacterial activity of seventoen antimicroblal agents

i MIC (ug/ml)
range MICu MICw
1) Gram-positive coccl
S. aureus (73) Cefotaxime 01 - 50 3,13 25
Latamoxef 02 - 100 6,25 25
Cefmenoxime 01 - 50 313 50
Cefpiramide 0.2 ->100 6,25 50
Cefoperazone 0.2 - 50 6,25 25
Cefamandole 0.2 - 100 a3 50
Cefmetazole 0.2 - 50 6.25 25
Cefotiam 0.2 - 50 1,56 50
Cefazolin 0.2 ->100 1,56 50
Penicillin G 0.2 ->100 6.25 50
Ampicillin 0.78 - 100 12,5 50
Carbenicillin 0.39 50 313 %
Gentamicin 0.05 - 100 3,13 50
‘Tobramycin 0.025 100 1.56 25
Minocycline 0,025 1.56 0.39 0.78
Lincomycin 0.1 50 0,78 50
Ofloxacin 01 - 625 313 6.25
Coagulasenegative, Cefotaxime 01 - 25 0.78 6.25
‘mannitol-negative Latamoxef 0.78 50 1.56 12.5
i C 0.1 25 0.39 1,56
Cefpiramide 0.2 - 125 1.56 6.25
Cefoperazone 0.2 - 25 1.56 6.25
Cefamandole 0.1 % 0.39 1.56
Cefmetazole 0.39 - 12,5 0.78 6.25
Cefotiam 0.2 - 156 0,39 0.78
Cefazolin 0.2 - 100 0.78 313
Penicillin G 0,39 - 100 0.78 50
Ampicillin 0.78 ->100 3.13 50
Carbenicillin 0.39 50 1.56 25
Gentamicin 0.1 50 0.39 12,5
‘Tobramycin 0.05 25 0.2 6.25
Minocycline 0.025 - 1,56 0.05 0.1
Lincomycin 0.2 - 50 0,39 0,78
Ofloxacin 0.2 - 078 0.39 0.39
Coagulase-negative, Cefotaxime 0.2 - 50 1.56 50
mannitol-positive Latamoxef 0.78 100 6.25 100
i(30) C i 0.39 100 3.13 25
Cefpiramide 0.39 100 125 50
Cefoperazone 0.39 50 12,5 50
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Table 1-2_Antibacterial activity of seventeen antimicrobial agents
Soacln MIC (ug/ml)
agent range MIC,e MIC,

Cefamandole 02 - % 313 50
Cefmetazole 0.3 - 5 1.5 %
Cefotiam 0.78 - 100 L3 2%
Cefazolin 0.2 ->100 L3 50
Penicillin G 0,05 ->100 1.5 100
Ampicillin 0.39 ->100 % 100
Carbenicillin 0.1 ->100 % 100
Gentamicin .13 100 2.5 50
‘Tobramycin 156 - 50 6.25 %
Minocycline 039 - 313 1.5 1.56
Lincomyein 07 - 50 .13 50
Ofloxacin 02 - 313 0.78 156

S. pneumoniae (46) Cefotaxime 0.05 - 0.39 0.2 0.39
Latamoxef 0.2 - 078 0.39 0.78
Cefmenoxime 0.05 - 039 0.2 0.39
Cefpiramide 01 - 1.56 0.39 156
Cefoperazone 01 - L5 0.39 156
Cefamandole 0.2 0.7 0.3 [X:}
Cefmetazole 0.2 - 313 078 0.78
Cefotiam 02 - 078 0.2 0.39
Cefazolin 0.05 - 156 0.2 0.78
Penicillin G 0,025 - 0.2 0.1 0.2
Ampicillin 0.1 - 078 0.39 0,39
Carbenicillin 0.05 0.39 0.2 0.39
Gentamicin 6.25 - 25 12,5 %5
‘Tobramycin 625 - 25 12,5 %
Minocycline 0.39 313 1.56 313
Lincomycin 0.39 313 0.78 .3
Ofloxacin 0.78 1.56 1.5 156

S. pyogenes (20) Cefotaxime 0.05 0.2 0.1 0.2
Latamoxef 0.2 0,39 0.39 0.39
Cefmenoxime =0.025 - 0.39 0.39 0.39
Cefpiramide 0.05 - 0.78 0.2 0.39
Cefoperazone 01 - 078 0.39 0.39
Cefamandole 01 - 0.78 0.2 0.39
Cefmetazole 0.2 0.78 0.39 0.78
Cefotiam 0.05 0.39 0.2 0.39
Cefazolin 0.1 0.78 0.39 0.78
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Table 1-3 _Antibacterial activity of seventeen antimicrobial agents
M
i C (ug/mi)

i range MIC,y MIC.
Penicillin G 0025~ 01 0,05 0.1
Ampicillin 01 - 078 0.2 0.78
Carbenicillin 02 - 078 0,39 0.78
Gentamicin 33 - 35 6.25 625
‘Tobramycin 313 - 25 6.25 12,5
Minocycline 039 - 156 0.78 0.7
Lincomycin 01 - 078 0.2 0.39
Ofloxacin L5 - 6.25 .13 6.25

S. agalactiae (20) Cefotaxime 0l - 078 0.2 0.39
Latamoxef 02 - 313 0.39 0.78
Cefmenoxime 01 - 1.5 0.2 0.39
Cefpiramide 0.2 - 1,56 0.2 0.78
Cefoperazone 0.1 1,56 0.2 0.78
Cefamandole 0.2 0.78 0.2 0.39
Cefmetazole 0.39 1.56 0.39 1.56
Cefotiam 0.1 - 078 0.39 0.78
Cefazolin 02 - 0.7 0.2 0.39
Penicillin G 0.05 - 0.2 0.1 0.2
Ampicillin 0.2 - 078 0.39 0.78
Carbenicillin 0.39 1.56 0.39 1.56
Gentamicin 6.25 25 12,5 12,5
Tobramycin 6.25 - 12,5 12.5 12,5
Minocycline 0.39 3.13 0.78 1.56
Lincomycin 0.05 .13 0.78 1.56
Ofloxacin L5 - 12,5 3.13 313

E. faecalis (50) Cefotaxime 50 ->100 >100 >100
Latamoxef 100 ->100 >100 >100
Cefmenoxime >100 >100 >100
Cefpiramide 25 ->100 >100 >100
Cefoperazone 100 ->100 >100 >100
Cefamandole 100 ->100 >100 >100
Cefmetazole >100 >100 >100
Cefotiam >100 >100 >100
Cefazolin 313 50 25 50
Penicillin G 0.39 12,5 1,56 6.25
Ampicillin 0.1 6.25 0.78 1.56
Carbenicillin 0.1 12.5 0.78 3.13
Gentamicin 6.25 ->100 %5 >100
‘Tobramycin 6.25 ->100 12,5 >100
Minocycline 1,56 50 6.25 12,5
Lincomycin 6.25 ->100 100 >100
Ofloxacin 0.39 6.25 1,56 3.13
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Table 1-4 _Antibacterlal activity of seventeen antimicroblal agents
Species MIC(ug/mi)
agent range MICu MICu

E. faacium (50) Cefotaxime >100 >100 >100
Latamoxef 00 ->100 >100 >100
Cefmenoxime >100 >100 >100
Cefpiramide >100 >100 >100
Cefoperazone 0 ->100 >100 >100
Cefamandale >100 >100 >100
Cefmetazole >100 >100 >100
Cefotiam 00 ->100 >100 >100
Cefazolin >100 >100 >100
Penicillin G 0.3 - 625 1.5 625
Ampicillin 156 - 100 50 50
Carbenicillin 156 - 100 50 50
Gentamicin 1.56 ->100 >100 >100
Tobramycin 156 ->100 >100 >100
Minocycline 0.39 - 25 313 125
Lincomycin 0.2 ->100 L56 >100
Ofloxacin 039 - 625 313 313

E.avium (40) Cefotaxime >100 >100 >100
Latamoxef >100 >100 >100
Cefmenoxime >100 >100 >100
Cefpiramide C>w0 >100 >100
Cefoperazone , > >100 >100
Cefamandole >100 >100 >100
Cefmetazole >100 >100 >100
Cefotiam >100 >100 >100
Cefazolin >100 >100 >100
Penicillin G 039 - 125 156 6.25
Ampicillin 15 - S0 12,5 %
Carbenicillin 156 - 50 1.5 %
Gentamicin 0.39 ->100 156 >100
Tobramycin 0.39 ->100 156 >100
Minocycline 0z - 125 156 ERY]
Lincomycin 0.39 ->100 313 >100
Ofloxacin 0.39 6.25 1.56 313

1) Enterobacteriaceae

E. coli (12) Cefotaxime 0.05 - 125 0.2 0.39
Latamoxef 0.05 156 0.39 0.39
Cefmenoxime £0.025 - 12.5 01 0.2
Cefpiramide 0z - 50 0.7 125
Cefoperazone 0.05 125 0.2 L56
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‘Table 1-5 Antibacterial activity of seventeen antimicrobial agents

MIC (ug/mi)
Species
agent range MICse MIC
Cefamandole 0z - 2 [X] 125
Cefmetazole 039 - 50 1.5 313
Cefotiam 0.39 - 100 0.7 1.56
Cefazolin 0.78 - 100 3,13 %
Pericillin G 125 - 100 25 100
Ampicillin 313 - 100 6.25 50
Carbenicillin 1.5 - 100 6.2 50
Gentamicin 0.39 - 625 313 313
Tobramycin 039 - 25 .13 a1
Minocycline 078 - 25 3,13 12,5
Lincomycin 2% ->100 50 >100
Ofloxacin o1 - om 0.2 0.78
C. freundii (50) Cefotaxime 0.1 12.5 0.39 625
Latamoxef 01 1.5 0.7 625
Cefmenoxime 01 - 125 0.39 625
Cefpiramide 0.1 12,5 313 625
Cefoperazane 01 - 125 0.78 6.25
Cefamandole 01 - 125 156 6.25
Cefmetazole 313 - 50 125 50
Cefotiam 0z - 125 156 625
Cefazolin 313 100 25 50
Penicillin G 2% ->100 50 >100
Ampicillin a3 10 2 50
Carbenicillin 33 10 125 50
Gentamicin 0.78 - 125 1.5 313
Tobramycin 0.78 - 125 1.56 313
Minocycline 313 - %5 625 125
Lincomycin 625 100 50 50
Ofloxacin o1 - 313 0.39 0.78
C. diversus (11) Cefotaxime 02 - 625 0.39 0.78
Latamoxef 0.78 6.25 0.7 6.25
Cefmenoxime 0.78 625 ERE] 6.25
Cefpiramide 0.39 L3 ERE] 313
Cefoperazone 0.2 313 0.78 078
Cefamandole 07 125 1.5 ERES
Cefmetazole a3 50 625 50
Cefotiam 156 %5 .13 6.2
Cefazolin 313 50 12.5 50
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Table 1-6 Antibacterial activity of seventeen antimicrobial agents

MIC (ug/ml)
Species
agent range MICy MICse

Penicillin G 2% - 100 50 5
Amplicillin 125 - 50 2% 50
Carbenicillin 625 - 50 % 50
Gentamicin 166 - 625 .13 6.25
Tobramycin 07 - 625 ERE] ERE]
Minocycline 125 - 25 25 25
Lincomycin 25 - 5 % 50
Offoxacin 078 - 6.25 3.13 a3

K. preumoniae (66) Cefotaxime 0.05 - 125 0.2 0.7
Latamoxef 01 - 125 0.39 078
Cefmenoxime 005 - 313 0.78 15
Cefpiramide 039 - 125 .3 6.25
Cefoperazone 01 - 125 0.78 625
Cefamandole 0.2 12,5 1.56 62
Cefmetazole 078 50 1.5 6.25
Cefotiam 0.1 6.25 0.78 L5
Cefazolin 15 - 50 6.25 2%
Penicillin G 25 ->100 100 >100
Ampicillin 6.25 - 100 50 100
Carbenicillin 6.25 - 100 50 100
Gentamicin 0.78 - 25 1.5 6.25
‘Tobramycin 033 125 1.5 a3
Minocycline 313 50 2.5 %
Lincomycin 6.25 100 50 100
Ofloxacin 005 - 313 0.78 156

K. oxytoca(50) Cefotaxime 0,05 6.25 01 LX)
Latamoxef 0.05 6.25 0.2 039
Cefmenoxime 0.05 - 125 15%
Cefpiramide 039 - 25 6.25 15
Cefoperazone 02 - 25 0.78 125
Cefamandole 039 25 0.78 1.5
Cefmetazole 0.39 313 0.78 1.5
Cefotiam 005 25 0.2 625
Cefazolin 15 50 6.25 %
Penicillin G 25 ->100 50 >100
Ampicillin 6.25 100 50 100
Carbenicillin 625 100 % 50
Gentamicin 039 - 25 15 313
Tobramycin 02 - 25 156 1.5
Minocycline 1% 2% 313 6.25
Lincomycin 6.25 ->100 50 100
Ofloxacin 0.05 - 0.78 0.2 0.39
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‘Table 1-7 Antibacterlal activity of seventeen antimicrobial agents

Specin MIC (ug/mi)
agent range MICyo MICw
K. ozaanae (8) Cefotaxime 0.05 - 0.1 0.05 01
Latamoxef 005 - 0.1 01 01
Cefmenoxime 0025 £0.025 0,025
Cefpiramide 0.39 1.56 0.7 1.56
Cefoperazone 01 - 02 0.1 0.2
Cefamandole 039 - 07 0.78 0.78
Cefmetazole o1 - o2 0.2 0.2
Cefotiam 005 - 0.1 0.05 0.1
Cefazolin 0z - 039 0.39 0.39
Penicillin G 50 100 100 100
Ampicillin 50 50 50
Carbenicillin 50 50 50
Gentamicin 0.05 0.1 0.1 0.1
Tobramycin 0.05 - 0.2 0.05 0.2
Minocycline 1.56 .13 .13 .13
Lincomycin 2 5 2
Ofloxacin 01 - 03 0.1 0.39
E. aeragenes (50) Cefotaxime 005 % 6.25 12,5
Latamoxef 0025 125 0.78 0.78
Cefmenoxime 50.025 125 3,13 6.25
Cefpiramide 0.2 50 12.5 50
Cefoperazone 0.1 50 313 12.5
Cefamandole 0.2 % 6.25 1.5
Cefmetazole 313 ->100 100 >100
Cefotiam 0.39 ->100 50 >100
Cefazolin 313 ->100 100 >100
Penicillin G %5 ->100 100 >100
Ampicillin 625 100 2 50
Carbenicillin 1.5 - 50 12.5 2
Gentamicin 0.7 25 1.56 12.5
Tobramycin 0.3 25 1.56 2%
Minocycline 15 2 313 6.25
Lincomycin 1.5 ->100 50 >100
Ofloxacin 0.05 0.78 0.1 0.39
E. cloacae (47) Cefotaxime <0025 - 12,5 0.78 6.25
Latamoxef 50,025 - 12.5 0.39 12.5
Cefmenoxime 005 125 0.39 6.25
Cefpiramide 0.2 50 6.25 %
Cefoperazone 0.1 50 0.78 %
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Table 1-8_Antibacterial activity of seventeen antimicroblal agents
Spacies MIC (ug/mi)
agent range MICs MiCe
Cefamandole 03 - 25 313 125
Cefmetazole 078 ->100 100 >100
Cefotiam 0.39 ->100 50 >100
Cefazolin 156 ->100 100 >100
Penlclilin G 50 ->100 100 >100
Ampicillin 625 - 100 2% 50
Carbenicillin 078 - 25 12,5 %
Gentamlcin 0.7 - 125 313 12,5
Tobramycin 078 - 25 156 %
Minocycline 078 - 50 625 12,5
Lincomycin 625 ->100 50 >100
Ofloxacin 0.05 - 078 0.2 LX)
P mirabilis 55) Cefotaxime 0.05 - 156 0.2 0.3
Latamoxef 0z - 07 0.39 0.78
Cefmenoxime 0.05 - 039 0.2 0.3
Cefpiramide 078 - 25 ERE] 12.5
Cefoperazone 039 - 25 156 %
Cefamandole 039 - 25 156 6.25
Cefmetazole 0.7 1.56 156 1.5
Cefotiam 02 - 625 0.39 (%]
Cefazolin 15 - 125 ERE] 625
Penicillin G 156 - 100 ERE] 50
Ampicillin 15 - 50 313 50
Carbenicillin 15 - 50 313 50
Gentamicin 156 - 25 ERE) %
Tobramycin 078 - 25 156 12,5
Minocycline 313 - 50 125 2%
Lincomycin 125 - 50 2% 50
Ofloxacin 0.05 - 078 0.2 0.39
P. vulgaris (40) Cefotaxime 0.39 - 125 078 ERE)
Latamoxef 0l - 039 0.2 0.39
Cefmenoxime 0.39 - 125 156 625
Cefpiramide 156 - 50 6.25 %
Cefoperazone 0.2 - 50 ERE) 12.5
Cefamandole 039 50 12,5 2
Cefmetazole 0.78 6.25 0.78 0.78
Cefotiam 0.33 - 100 50 100
Cefazolin 1.5 100 50 100
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Table 1-9  Antibacterial activity of seventeen agents
g MIC (ug/ml)
range MIC MICe
Penlcillin G 125 ->100 >100 >100
Ampicillin 6.25 ->100 100 >100
Carbenicillin 3,13 ->100 100 >100
Gentamicin 0.7 - 50 156 313
Tobramycin 078 - 50 1.56 1.56
Minocycline 15 - 25 6.25 12,5
Lincomycin 125 - 100 50 100
Oftoxacin 01 - 078 0.39 0.78
M. monganii (50) Cefotaxime 0.2 12,5 0.78 313
Latamoxef 039 - 625 0.78 1.56
Cefmenoxime 02 - 625 0.78 313
Cefpiramide 313 - 50 12.5 2
Cefoperazone 078 25 313 12,5
Cefamandole 0.78 - 25 25 25
Cefmetazole 078 - 125 1 6.25
Céfotiam 02 - 25 12.5 2
Cefazolin 6.25 ->100 >100 >100
Penicillin G 2% ->100 100 >100
Ampicillin 3.13 ->100 50 100
Carbenicillin 313 - 50 1.5 2
Gentamicin 156 - 625 313 6.25
Tobramycin 15% 25 313 6.25
Minocycline 156 - 50 6.25 25
Lincomycin 125 ->100 50 100
Ofloxacin 0.2 - 156 0,78 156
P. retigeri(17) Cefotaxime 0.05 078 0.1 0.78
Latamoxef 0.1 0.39 0.2 0.39
Cefmenoxime 0.1 156 0.39 0.78
Cefpiramide 078 - 25 % 25
Cefoperazone 0z - 2 156 25
Cefamandole 313 50 50 50
Cefmetazole 03 2% 313 2
Cefotiam 035 - 125 1.56 12.5
Cefazolin 6.25 ->100 100 >100
Penicillin G 5  ->100 100 >100
Ampicillin 6.25 ->100 50 100
Carbenicillin 313 ->100 2% 50
Gentamicin 156 50 % 50
Tobramycin 156 50 2 50
Minocycline 313 50 % 50
Lincomycin 2% ->100 100 100
Ofloxacin 0.2 1,56 0.78 156
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Table 1-10 Antibacterial activity of seventeen antimicrobial agents
Species MIC (ug/ml)
agent range [ MICs

S. marcescans (17) Cefotaxime 0.2 - 125 ERE] 125
Latamoxef 0.2 - % 0.78 2.5
Cefmenoxime 0.2 - 125 0.78 6.25
Cefpiramide 313 - 50 12.5 2%
Cefoperazone 0.78 - 50 12.5 %
Cefamandole 313 - % 625 %
Cefmetazole 313 ->100 1.5 100
Cefotiam 3,13 ->100 100 >100
Cefazolin 313 ->100 >100 >100
Penicillin G 50 ->100 >100 >100
Ampicillin 25 ->100 100 >100
Carbenicillin 6.25 ->100 100 >100
Gentamicin 1,5 - 50 6.25 2%
Tobramycin 0.78 - S0 12,5 2%
Minocycline 156 - 25 6.25 12,5
Lincomycin 313 - 100 50 100
Ofloxacin 0z - 125 0.78 6%

Salmonella spp.(21) Cefotaxime o1 - 31 0.2 02
Latamoxef 01 - 03 0.2 0.3
Cefmenoxime 01 - 039 0.2 0.39
Cefpiramide 0.7 - 625 0.78 6.25
Cefoperazone 0.2 - 313 0.39 .13
Cefamandole 0.2 .13 0.39 .3
Cefmetazole 0.1 6.25 0.2 0.39
Cefotiam 0.1 6.25 0.2 0.2
Cefazolin 0.2 - 1.56 0.39 1.5
Penicillin G 0.39 - 50 1.56 2
Ampicillin 0,39 - 50 1.56 2%
Carbenicillin 0.78 - 25 1.56 12.5
Gentamicin 0.7 - 313 1,56 156
‘Tobramycin 0.39 1.56 0.78 1.5
Minocycline 0.78 12.5 .13 12,5
Lincomycin 25 - 100 50 100
Ofloxacin 0.05 - 078 0.2 0.39

1) Norfermenters Cefotaxime 3.13 ->100 2% >100

P. aeruginose (17) Latamoxef 3.13 ->100 25 >100
Cefmenoxime 1.56 ->100 12,5 >100
Cefpiramide 0.2 100 1.56 12,5
Cefoperazone 1.56 ->100 12,5 >100
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Table 1-11 Antibacterial activity of seventeen antimicrobial agents
Spectes MIC (ug/ml)
agent range MICu MIC,o
Cefamandole 1,56 ->100 2% 100
Cefmetazole >100 >100 >100
Cefotiam >100 >100 >100
Cefazolin >100 >100 >100
Penicillin G >100 >100 >100
Ampicillin 100 ->100 100 >100
Carbenicillin 0,78 ->100 50 >100
Gentamicin 0,05 ->100 1.56 12,5
‘Tobramycin 0.39 25 .13 12,5
Minocycline 1,56 ->100 25 50
Lincomycin 12,5 ->100 100 >100
Ofloxacin 0.1 - 125 0.78 3.13
P. cepacia (27) Cefotaxime 0.78 25 6.25 12,5
Latamoxef 3,13 - 100 25 50
Cefmenoxime 0.78 - 25 12,5 25
Cefpiramide 1.56 ->100 6.25 >100
Cefoperazone 1,56 ->100 50 >100
Cefamandole 2% ->100 50 100
Cefmetazole 3,13 ->100 >100 >100
Cefotiam 3,13 ->100 >100 >100
Cefazolin >100 >100 >100
Penicillin G >100 >100 >100
100 ->100 >100 >100
3.13 ->100 >100 >100
25 ->100 >100 >100
6.25 ->100 >100 >100
01 - 25 6.25 12,5
50 100 50 100
0.2 - 25 .13 6.25
P. putida(14) Cefotaxime 1.56 100 6.25 50
Latamoxef 6.25 ->100 50 >100
Cefmenoxime 1.56 ->100 6.25 25
Cefpiramide 0.78 ->100 6.25 25
Cefoperazone 0.78 ->100 12,5 100
Cefamandole 25 ->100 50 100
Cefmetazole 12,5 ->100 >100 >100
Cefotiam >100 >100 >100
Cefazolin >100 >100 >100
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Table 1-12 Antibacterial activity of seventeen antimicrobial agents

. MIC (ug/ml)
Species
agent range MICss MICw

Penicillin G >100 >100 >100
Ampicillin 1.5 ->100 50 >100
Carbenicillin 2% ->100 100 >100
Gentamicin 01 - 50 1.5 313
‘Tobramycin 01 - 50 0.39 1,56
Minocycline 078 - 2 156 6.25
Lincomycin 50 - 100 50 100
Oftoxacin 0.2 - am 0.78 313

X. maltophilia(27) Cefotaxime 1.56 ->100 50 100
Latamoxef 0,39 ->100 313 6.25
Cefmenoxime 1,56 ->100 50 100
Cefpiramide 0.78 ->100 12.5 100
Cefoperazone 0.39 ->100 12,5 100
Cefamandole 6.25 ->100 50 100
Cefmetazole 3.13 ->100 100 100
Cefotiam 6,25 ->100 100 100
Cefazolin 100 100 100
Penicillin G >100 >100 >100
Ampicillin 6.25 ->100 >100 >100
Carbenicillin 1.56 ->100 >100 >100
Gentamicin 0.78 - 100 25 100
‘Tobramycin 1,56 - 100 25 100
Minocycline 0.1 - 078 0.2 0.39
Lincomycin 12,5 100 50 100
Ofloxacin 0.05 6.25 0.39 313

A. calcoaceticus (27) Cefotaxime 3.13 100 12,5 50
Latamoxef 6.25 - 100 50 100
Cefmenoxime 3,13 - 100 25 100
Cefpiramide 12,5 ->100 25 100
Cefoperazone 125 ->100 50 100
Cefamandole 50 ->100 50 >100
Cefmetazole 6.25 ->100 100 >100
Cefotiam 50 ->100 100 >100
Cefazolin >100 >100 >100
Penicillin G >100 >100 >100
Ampicillin 6.25 ->100 25 >100
Carbenicillin 3,13 ->100 12.5 >100
Gentamicin 0.78 50 1,56 50
‘Tobramycin 0.39 50 0.78 50
Minocycline 0.05 0.39 0.1 0.2
Lincomycin 6.25 50 12,5 25
Ofloxacin 0.2 0.78 0.78 0.78
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Table 1-13 Antibacterial activity of seventeen antimicrobial agents
N e MIC (ug/ml)
range MICys MICoe
A. looffi (15) Cefotaxime 078 - 100 ERE] 50
Latamoxef 6.25 - 100 2% 100
Cefmenoxime 07 - 50 6.25 50
Cefpiramide 3,13 ->100 12,5 100
Cefoperazone 313 ->100 2 >100
Cefamandole 156 - 100 2 100
Cefmetazole 156 ->100 12,5 >100
Cefotiam 313 ->100 2.5 >100
Cefazolin 1.5 ->100 100 >100
Penicillin G 0.78 ->100 6.25 >100
Ampicillin 0.2 ->100 0.78 >100
Carbenicillin 156 ->100 6.25 >100
Gentamicin 0.2 2 1.5 12.5
Tobramycin 0.2 - 50 0.78 2
Minocycline 0.3 - 313 1.56 3,13
Lincomyein 1.5 ->100 50 >100
Ofloxacin 0.39 - 625 1.56 6.2
Flavobacterium spp.(18) Cefotaxime 125 ->100 50 >100
Latamoxef 1.5 ->100 50 100
Cefmenoxime 625 25 2 %
Cefpiramide 625 ->100 50 >100
Cefoperazone 156 50 2 50
Cefamandole 25 - 100 50 100
Cefmetazole 125 ->100 25 >100
Cefotiam 00 ->100 100 >100
Cefazolin >100 >100 >100
Penicillin G >100 >100 >100
Ampicillin % ->100 >100 >100
Carbenicillin 50 ->10 100 >100
Gentamicin 125 - 50 12.5 2
Tobramyein 125 - 50 125 50
Minocycline 0.05 - 313 0.3 156
Lincomycin 5 10 2% 100
Ofloxacin 0.39 6.25 0.78 6.25
A. sylosoxidans (25) Cefotaxime 07 50 6.25 50
Latamoxef 0.1 50 0.39 6.2
Cefmenoxime 0.2 100 2 100
Cefpiramide 0.7 - 100 3,13 50
Cefoperazone 0z 100 0.3 5




680 CHEMOTHERAPY sEPT. 1987
Table 1-14 Antibacterial activity of seventeen antimicrobial agents
MIC g/ ml)
Speclen agent rangs MICs MICs
Cefamandole 3,13 - 100 12,5 50
Cefmetazole 1,56 ->100 100 >100
Cefotiam 1,56 ->100 100 >100
Cefazolin 2% ->100 >100 >100
Penicillin G 2% ->100 >100 >100
Ampicillin 0,39 ->100 ER K] 100
Carbenicillin 0.1 ->100 0.39 100
Gentamicin 1,56 100 50 100
Tobramycin 0.2 - 100 50 100
Minacycline 02 - 50 1.56 1.5
Lincomycin 2% ->100 50 100
Ofloxacin 0.05 - S0 12,5 %
A. faecalis (10) Cefotaxime 0.1 1.56 0.78 0.78
Latamoxef 0.1 - 0,78 0.1 0.39
Cefmenoxime 0.1 - 1.56 0.39 0.78
Cefpiramide 1.56 - 50 6.25 50
Cefoperazone 0,78 25 1.56 12.5
Cefamandole 0.1 0.39 0.2 0.39
Cefmetazole 0.2 - 1.56 0.78 0.78
Cefotiam 0.39 1.56 1.56 1.56
Cefazolin 12,5 50 12,5 12.5
Penicillin G 6.25 ->100 12,5 100
Ampicillin 1.56 100 12,5 100
Carbenicillin 6.25 100 25 100
Gentamicin 0.39 12,5 1.56 6.25
Tobramycin 0.2 25 0.39 12,5
Minocycline 0.39 - 12,5 0.78 6.25
Lincomycin 2% 100 50 100
Ofloxacin 0.2 6.25 1.56 313
IV) Miscellaneous Cefotaxime 0.05 - 0.1 0.05 0.1
N. gomorrhoeae (3) Latamoxef 0.05 0.39 0.2 0.39
Cefmenoxime 0.05 0.1 0.05 0.1
Cefpiramide 0.05 0.39 0.2 0.39
Cefoperazone 0.05 0.39 0.2 0.39
Cefamandole 0.05 0.1 0.05 0.1
Cefmetazole 0.2 0.39 0.39 0.39
Cefotiam 0.39 0.78 0.39 0.78
Cefazolin 0.2 0.39 0.2 0.39
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‘Table 1-15 Antibacterlal activity of seventeen antimicrobial agents
Specien MIC (ug/ml)

agent range MICw MICw

Penicillin G 0.05 - 0.1 01 (5}
Amplcillin 0z - o3 0.5 0.9
Carbenleillin ol - 0% 0.2 0.3
Gentamicin 1.5 125 .5

Tobramycin 2.5 125 1.5

Minocycline ol - 02 02 0.2
Lincomycin 0z - 0® 0.2 0.39
Ofloxacin 005 - 313 01 ERE]

influenzae (23) Cefotaxime 005 - 078 0.2 0.2
Latamoxef o1 - 03 0.39 0.39
Cefmenoxime 0.05 - 0.3 0.2 0.39
Cefpiramide 02 - 62 0.39 1.56
Cefoperazone 02 - 313 0.39 1.56
Cefamandole 0.39 L3 0.78 0.7
Cefmetazole 07 - 156 1.56 1.56
Cefotiam 039 - 156 0.39 0.7

Cefasolin 1.5 - 125 6.25 12.5
Penicillin G 039 - 25 1.56 .13
Ampicillin 1% 25 .13 6.25
Carbenicillin 0.7 - 25 156 6.25

Gentamici 156 - 125 625 12.5
1.56 6.25 a1 6.25
0 - 313 156 .13

313 50 12.5 2
. 039 - 313 078 1.56
H. parahaemolyticus (23) 01 313 0.2 .13
0z - 0m 0.39 0.78
01 - L5 0.2 1.56
0.3 - 625 0.7 625
0.2 - 313 0.39 ERES
0.2 - 313 0.7 .13
039 - 313 156 ERH]
039 - L5 0.78 156

L5 - 125 6.25 2.5
0.78 625 156 625

313 - 25 .13 25

15 - 125 156 12.5

.13 - 125 6.25 12.5
313 - 625 6.25 6.25
Minocycline 1.56 313 313 .13

Lincomycin 625 - 50 12.5 50
Ofloxacin 0.39 0.78 0.39 0.78
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Table 118 Antibacterial activity of seventesn antimicrobial agsnts -
Spocien MIC (ug/ml)
agent range MICu MiCe
C. jejuni (18) Cefotaxime 3,13 - 100 1.5 50
Latamoxef 1.5 ->100 50 >100
Cefmenoxime 625 ->100 2% >100
Cefplramide 50 ->100 >100 >100
Cefoperazone >100 >100 >100
Cefamandole 625 - 100 % 50
Cefmetazole 12,5 ->100 50 >100
Cefotiam 625 - 100 % 100
Cefazolin >100 >100 >100
Penicillin G 039 - 25 6.25 2%
Ampicillin 005 - 625 1.5 6.25
Carbenicillin 0.05 - 125 1.5 6.25
Gentamicin 0025 - 039 01 0.2
Tobramycin 50,025 - 0.2 01 0.2
Minocycline 01 - 125 0.78 62
Lincomycin 005 - L56 0.2 0
Ofloxacin 0.1 - 31 0.39 1.5%
V) Anaerobes
Bacteroides spp.(20) Cefotaxime 0.39 - 100 625 100
Latamoxef 0.39 - 25 1.5 3
Cefmenoxime 15 - 100 % 100
Cefpiramide 313 ->100 12.5 100
Cefoperazone 0,78 ->100 12.5 100
6.25 ->100 50 100
0.78 ->100 .13 100
125 ->100 50 >100
1.56 ->100 % >100
0.78 ->100 50 100
625 - 100 50 100
039 100 12.5 50
50 ->100 100 >100
‘Tobramycin 50 ->100 100 >100
Minocycline 005 - 625 0.78 1.5
Lincomycin 0.78 ->100 50 >100
Ofloxacin 039 - 125 156 .13
Fusobacterium spp.(15) Cefotaxime <0.025 - 0.1 0.05 0.1
Latamoxef <0.025 0.1 0.05 0.1
Cefmenoxime <0.025 - 0.2 0.05 0.2
Cefpiramide <0.025 - 0.2 0.1 0.2
Cefoperazone <0.025 - 0.39 01 0z
Cefamandole <0025 - 0.2 0.1 0.2
Cefmetazole <0.025 - 0.7 0.2 0.39
Cefotiam <0.025 - 0.78 0.1 0.39
Cefazolin <0.025 - 0.39 0.1 0.39
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Table 1-17 Antibacterial activity of seventeen antimicrobial agents
MIC|
. e (ug/ml)
P range MICse MICye

Penicillin G <0,025 <0,028 <0,025
Ampicillin <0.025 - 0.2 0,05 0.2
Carbenicillin <0028 - 0.39 0.05 0.2
Gentamicin 50 ->100 100 >100
Tobramyein 50 ->100 100 >100
Minocycline <0025 - 0.2 0,05 0.2
Lincomycin 005 - 02 01 0.2
Ofloxacin 078 - 25 3,13 12.5

Gram-positive cocci(11) Cefotaxime <0.025 - 078 02 0.39
Latamoxef <0.025 - 0.78 0.2 0.39
Cefmenoxime 0.05 - 156 0.2 0.78
Cefpiramide <0.025 - 156 0.39 0.78
Cefoperazone <0.025- 078 0.2 0.78
Cefamandole <0.025 -  0.78 0.2 0.78
Cefmetazole <0.025  0.78 0.2 0.39
Cefotiam <0.025 - 156 0.39 0.78
Cefazolin 0.05 - 156 0,39 0.78
Penicillin G <0.025 - 156 0.39 1.56
Ampicillin <0.025 - 156 0.2 078
Carbenicillin 01 EBE) 0.39 31
Gentamicin 313 ->100 12.5 >100
Tobramycin 313 ->100 12.5 >100
Minocycline <0.025 - 12,5 0.78 6.25
Lincomycin <0.025 - 0.78 01 0.39
Ofloxacin 02z - 625 0.39 KR

C. difficile (30) Cefotaxime 12,5 ->100 2% 100
Latamoxef 12,5 ->100 50 100
Cefmenoxime 12,5 ->100 2% 100
Cefpiramide 625 ->100 2% >100
Cefoperazone 625 ->100 2% %
Cefamandole 2% ->100 100 >100
Cefmetazole 313 ->100 >100 >100
Cefotiam >100 >100 >100
Cefazolin 1% - 25 6.25 12.5
Penicillin G 0.39 6.25 0.78 1.56
Ampicillin 02 - 625 0.78 1.56
Carbenicillin 0.3 % 6.25 12.5
Gentamicin 50 ->100 100 100
Tobramycin 50 ->100 100 100
Minocycline 0.z 10 0.39 100
Lincomycin 0.78 - 100 6.25 >100
Ofloxacin 38 - % 12.5 %

* Number in parentheses indicates number of strains tested.
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‘Table 2 Antibacterial activity of five third-generation cephems

Species against which MICs of all third-generation cephems are

less than 6.25ug/ml more than 12.5ug/ml varisble*
S.aureus CNS, Mannit(+)*
E. fascalis
E. fascium E. asrogenes
E. avium E. cloacae
K. onytoca
P. vuigaris
M. morganii
P retigeri
S. marcescens
P. cepacia
P. putida
A. calcoaceticus P. aernginoss
Salmonella spp. A, lwoffii X. maltophilia
F. indologenes A fascalis
H. influenzae F. meningosepticum A. rylosaxidans
H. parahaemolyticus
N. gonorrhoeae C. jejuni
Anaerobic Gram-postive cocci
Fusobacterium spp. C. difficile Bactervides sop.

* MICeo varies considerably, depending on the cephem involved.
' c " " .

negative,
¢ Coagulase-negative, mannitol-fermentative staphylococci.

inactive, the MICsgo being 25 pg/ml or more. A-
gainst coagulase-negative staphylococci (CNS), &
significant difference in susceptibility was observed
between itol CNS and itol
nonfermentative CNS. The former group consist-
ed mainly of S.haemolyticus and a small number
of S.sciuri, S.capitis and S.cohn The latter
group consisted mainly of S. epidermidis and a few
S.hominis. In general, all cephalosporins were
inactive against the latter group, with MICsy of
25 pg/ml or more ; but active against the former,
with MICsg ranging 0.78 pg/ml (cefotiam) to 12.5
#g/ml (latamoxef). The significance of the dif-
ference in susceptibility of CNS necessiates accurate

identification of species and precise testing in a
clinical microbiology laboratory. The third-gener-
ation agents had less activity than the older agents
against mannitol-nonfermentative CNS. Against
streptococci, all B-lactams showed good activity
and MICqyo of these agents were 1.56 pig/ml or less.
No significant difference in susceptibility to f-lac-
tams was observed among S. pneumoniae, S. pyo-
genes and S. agalactiae strains. Against enterococ-
ci, all cephalosporins were inactive and MICsg
were more than 100 ug/ml. A significant difference

in susceptibility to penicillins was observed, how-
ever, between strains of E.faecalis and of E.faeci-
um and E.avium. MICsye of ampicillin and car-
benicillin against E. faecalis strains were 1.56 and
3.13 pig/ml respectively, whereas those a
faecium and E.avium strains were 25 pgfml or
more.

Against

the third.

agents were more effective than the older ones,
especially against C. freundii, C.diversus, E.aero-
genes, E.cloacae, indole-positive Protes (includ-
ing P.vulgaris, M.morganii and P.rettgeri), and
S.marcescens. The Enterobacteriaceae were rough-
ly divided into two groups according to their
susceptibility to the third-generation agents (Table
2). The Group 1, which included strains of E.
coli, C.freundii, C.diversus, K.pneumoniac ssp.
pneumoniae, K. pneumoniae ssp. ozaenae, H. alvei,
P.mirabilis and Salmonella species, was normally
sensitive to these agents.

Amounts ranging from
0.025-6. 25 pg/ml of these agents were sufficient to
inhibit 80% of strains of all species in this group.
Group 2, however, which included strains of E.
aerogenes, E.cloacae, K.oxytoca, P.vulgaris, M.
morganii, P.rettgeri and .S.marcescens, showed
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Table 3 Detection of S-lactamase by Nitrocefin disc

Characteristic of A-lactamase production in species of

+* - d
S. aureus
CNS, Mannit(=)* CNS, Mannit(+)*
S pneumoniae
S progenes
S, agalactiae E. faecium
E. foccalis E. avium
E. coli
C. freundii C. diversus
K. pneumoniae K. ozaenae
K. anytoca
E. aerogenes
E. cloacae
P vulgaris P. mirabilis
M. morganii
P. rettgeri
H.alvei Salmonella spp.
S marcescens
P. aenginosa
P. cepacia X. maltophilia
P. putida
A. calcoacetious A. huoffii
F ment
F. indologenes
A faecalis
A. ylosazidans N, gonorrhoeae H. influenzae
H. parahaemolyticus
Araerobic Gram (+) coecit
Fusobacterium spp. Bacteroides spp.
C. difficile

more than 90% strains positive.
‘more than 90% strains negative.
11-89% strains positive.

* Coagr neg: 3

* Coag gative,

4 Peptococci and peptostreptococci.
varying susceptibility to each of the five third-
generation agents. A significant difference in
species susceptibility to the older agents, however,
was observed between indole-positive and -negative
Proteus strains. P.mirabilis strains were sensitive
to the first- and second-generation agents with
MICs,, ranging from 0.78-6.25 pg/ml.
indole-positive strains were generally resistant to
the older agents and MICsy ranged from 6.25 pg/
ml (cefmetazole) to more than 100 ug/ml (cefazo-
lin). MICsqp of the older agents to indole-positive
Proteus strains were 4 (cefmetazole) to 128 (cefo-
tiam)-times higher than to P.mirabilis

However,

those

strains. The third-generation agents, however,
showed equally good activity against indole-nega-
tive and -positive Proteus strains.

Against non-fermenters, the relative activities
of B-lactams varied by species tested. Strains of
P.aeruginosa, P.cepacia, P.putida, Flavobacter-
ium species and Acinetobacter species were resistant
to cephalosporins, whereas strains of A.faecalis
were normally sensitive, the MICsq of cefotaxime
and latamoxef being 0.78 and 0.39 ug/ml respec-
tively. Strains of X.maltophilia(formerly P. mal-
tophilia) were generally highly resistant to cepha-
losporins, despite their lack of B-lactamase produc-
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tion. Against Haemophilus and Neisseria species,
cephalosporins were generally highly effective.
They were inactive against strains of Campylo-
bacter, although some penicillins showed good activ-
ity. Against anaerobic bacteria, the relative activ-
es of B-lactams varied by species tested. Against
-pot cocei (| i and
cocci) and Fusobacterium, all A-lactams showed
good activity, their MICsy being 0.78 ug/ml or
less. Aguainst Bacteroides (mainly B. fragilis) and
cile strains, cephalosporine were generally
ineffective. Ofloxacin, one of the newer pyridone
carboxylic acid derivatives, inhibited growth of
over B0% of strains in all species tested except C.
difficile strains, at a concentration of 8.13 pg/ml.

An apparently close relationship between suscep-
tibility to B-lactams and pB-lactamase production
was observed in Proteus species (Table 3). Strains
of indole-positive Proteus produced f-lactamase and
were resistant to the older cephalosporins, whereas
strains of P.mirabilis did not produce f-lactamase
and were susceptible to the older cephalosporins.
Both groups of Proteus strains, however, were

isolates, cefotaxime and latamoxef appesr to be the
most widely active inst Enterobacteriacese,
some non-fermenters and Gram-positive cocci.
Although there was a slight difference in activity
ainst some species, this difference seems to be

clinically irrelevant when the low MICs are con-
sidered. Their insufficient sctivity in comparison
with cefpira nst P.aeruginosa may cont

ight hendicap in clinical infections if
mi:mbialo. cll lgno s has not excluded a P.
it should be
noted that celplulmdl is definitely less active than
cefotaxime and latamoxef against a wide variety
of species.

Cefoperazone and cefmenoxime were
less active than cefotaxime and latamoxef against
Enterobacteriaceae in vitro. Cefotiam and cefa-
mandole were generally less active than the third-
generation agents, and might become obsolete as
soon as the latter becomes generally more availa-
ble.

Our results were compared with those previously
evaluated when the third-generation agents were
first introduced in Japan®™®, and are in general

equally to the third cepha-
losporins which are generally f-lactamase resistan.
On the other hand, a was

with the reported suscepti-
b.lnm of a wide variety of clinical isolates. No

observed in Klebsiella species : although K. pneu-

increase in resistant organisms to any of
the agents was observed in the species tested, al-

moniae ssp. produced f-1

whereas K. pneumoniae ssp. ozaenac did not, the
susceptibility profiles of both species were quite
These results indicate that B-lactamase
production is not an absolute determi

similar.
int of sus-

ceptibility to -lactams, so that alternative mecha-
nism(s) of resistance should be considered in each
case.
DISCUSSION

The antibacterial activity of cephalosporins was
summarized in a recent paper!. Enormous pro-
gress in cephalosporins has been effected of late by
the development of a large number of potent semi-

synthetic derivatives. The pioncer of the newer,
hird ins is cefotaxi

though d increase in the resistance of or-
ganisms to the older cephalosporins has been
demonstrated'¥. There were, however, some differ-
ences between the present results and those re-
ported from other] researcherss=1 in the suscepti-
bility patterns of bacterial isolates. Regional varia-
tions, o s of strains tested, and extent of con-
sumption of antibacterial agents may account for
some of these differences.

No apparently close relationship was observed
between B-lactamase production and resistance to
B-lactams in Klebsiella species or the Pseudomo-
nas-Xanth group. We d that
B-lactamase production was not an absolute predic-

which combines high B-lactamase stability with a
markedly improved intrinsic bactericidal activity
and extends the antibacterial spectrum to almost

all species of Enterobacteriaceae and also to some

tor of as some of the f-lactamase
producing strains were susceptible to cefazolin and,
contrariwise, some of the f-lactamase nonproduc-
ing strains were resistant to cefazolin and cefotaxi-

me. In these cases, alternative mechanism(s) of

Gram-positive and g
From the present in vitro comparison of activities
of third-generation agents against recent clinical

for example, the existence of a per-
meability barrier in the outer membrane or altera-
tion of the properties of the target enzymes, should
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be considered.

i and are Gi positi
bacteria which play important roles in infectious
diseases. Gram-positive cocci are notoriously sus-
ceptible to B-lactams. Enterococci, however, are
an exception to this rule, showing susceptibility
to some penicillins but usually high resistance to

losporins. This di i sug-
gests that streptococci and enterococci may possess
different penicillin-binding proteins.

B-lactams have been thought to be more reliable
and safe than other groups of antibacterial agents.
Nevertheless, serious problems have emerged with
wide use of some of third-generation agents. La-

tamoxef and cefoperazone, both of which have a
methyltetrazolethiol side chain, have been reported
to cause coagulation abnormalities, clinical bleeding
In addition, an

and disulfiram-like reactions.
unusually high incidence of diarrhea has been as-
sociated with administration of cefoperazone. Ce-
fotaxime, however, does not have this side chain
and has not caused the symptoms described above!?.
In conclusion, their broad spectrum and highly
potent in witro activity and other in vivo charac-
teristics make cefotaxime and some other thu’d—
i useful th

agents

agents ; but continued periodic evaluation of their

in vitro activity and in vivo therapeutic efficacy is
necessary.
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FRERSME T 5 Cefotaxime 3 X158 D
B-3 7 2 AREHF OHMH ORN

OB PR E X
B )7 v EHAYBRAEELHE

EIRHHNOSME Ll 7 5 ABERN 384 ¥, BBPIMEBAHEDE 595 &. 7F VI#MI 2405, MALN

Z0ff 143 BEAWT, BIHRE7 2 A REASH (C t

Cefpira-

mide, Cefoperazone), $#1, 32 f#ft-t7 = &% K # 4% (Cefazolin, Cefotiam, Cefmetazole, Cefaman-
dole) 3 XU 8 WOAWERRD in vitro HWHEMH L. L MMMEICT Y MIC LREL, MIC
range, MICy;, MICy, THRLIzo -5 7 # AMOHT Cefotaxime b Latamoxef XERIKMMCH LBL
BRIHBIRR LI, Cefpiramide & Cefoperazone izM=% X b HMAi2% 7o Ofloxacin 1z C. difficile
HBRWT, 2WMICHLT 3.18 ug/ml OWET 80% LLEOEHEOMMLAR LTz, Cefinase 74 % 7 HEL
D £WHko B-lactamase BAEYMEL, B-7 7 # AFICHT5HRME L ORBL RN Lo HHLLFME
ERMT BB, FRSRERCHT D ANEEL MR LIERL TR T LALETHD.



