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Fig. 1. Growth curves of Serratia marcescens
in the broth with fresh serum
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Fig. 2. Growth curves of Serratia marcescens
in the broth with inactivated serum or
fresh serum with antiserum
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Fig. 3. CH 50 of broth with fresh serum after
the inoculation of Serratia marcescens, or
Serratia marcescens and antiserum
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Table 1. Agglutination titers of antiserum, the broth with antiserum,
and the broth with antiserum inoculated with Serratia marcescens

Agglutination titer

Time (min)
x40 x 80 X160 x 320 ~ 640 Xx1,280 X 2,560 75,120  X10,240
Before H H# H# 1+ + # + - -
Dilution
After H# H # + - - - - -
Dilution
0 H H b - - - - - -
60 + 1+ + - - - - - -
90 + + t - - - - - -
120 + + + - - - - - -
180 + + + - - - - - -
Serum Serum (10%) CTX (1/2MIC) +serum )
w T Control 10 Control
& 8
[7)
o Serum (20%) 6 CTX + serum (10%)
4 4
] 2
2 o CTX +serum (20%)
0 ‘ . . : T r ’ +
0o 4 8 12 24 o 4 8 12 A
E Time (h) = Time (h)
£ CTT (1/2MIC) + serum E LMOX (1/2MIC) +serum
@ 10 - Control < 104 Control
Q
2 8 CTT @
S 6 S
> CTT+serum (10%) S
s 4 CTT+serum (20%) S
o 24 o LM r 2
E 0 E —L(h)/[)(()xsfs::nun(al(()z/sg/n) P~
T L4 T T T
0 4 8§ 12 24 w 0 4 8 12 24
= Time (h) — Time (h)
CZX (1/2MIC) +serum CBPZ (1/2MIC) +serum
10- Control 101 Control
81 81
6- % CZX +serum (10%) 61
4 44
CzX
2] 2 ,———CBPZ+serum (10%)
, ; : _ CZX +serum (20%) 0 > o—CBPZ+serum (20%)
0 4 8 12 24 0 4 8 12 2%
Time (h) Time (h)

CTT : cefotetan, CZX : ceftizoxime

Fig. 4-1. Effect of antibiotics with serum on the
growth of Serratia marcescens

CTX : cefotaxime, LMOX : latamoxef, CBPZ : cefbuperazone

Fig. 4-2. Effect of antibiotics with serum on the
growth of Serratia marcescens
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CBPZ : cefbuperazone
Fig. 5. CH 50 of broth with fresh serum and
antibiotic

Table 2. Course of MICs of Servatia marcescens in the broth
with 1/2 MIC antibiotic with or without fresh serum

Drug 10h

24h

Cult 9 (%)
medium utare MIC (ug/ml) %) MIC (ug/ml) ’
CTT (100) 100 40 100 20
200 60 200 80
CTT
CTT+S 100 0 100 0
200 100 200 100
CZX (25) 25 70 25 10
50 30 50 60
100 0 100 30
CZX
CZX+S 25 0 25 0
50 80 50 40
100 20 100 60
CTX (50) 50 100 50 20
100 0 100 80
CTX
CTX+S 50 50 50 0
100 50 100 100
LMOX (25) 25 20 25 0
50 80 50 100
LMOX
LMOX+S 25 0 25 0
50 100 50 100
CBPZ (50)
50 100 50 100
CBPZ
CBPZ+S
50 100 50 100

a) () :MIC of the original strain
b) S :5% fresh serum

CTT : cefotetan, CZX : ceftizoxime, CTX : cefotaxime, LMOX : latamoxef,

CBPZ : cefbuperazone
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SYNERGISTIC INTERACTION OF NEW CEPHEM ANTIBIOTICS AND
FRESH SERUM ON A HIGHLY RESISTANT STRAIN
OF SERRATIA MARCESCENS

Taxako Yosue, Yukio Kumaca, Kaoru Oxapa and Yoswiro Sawae

First Department of Internal Medicine, Faculty of Medicine, and School of Health Sciences,
Kyushu University, 3-1-1 Maidashi, Higashi-Ku, Fukuoka 812, Japan

We studied the synergistic interaction of some new cephem antibiotics and fresh serum against
a clinical isolate of Serratia marcescens.

Bacterial growth was dose-dependently inhibited by the addition of 20%~ 30% fresh serum to
the broth.

Its activity was lost by the inactivation of the fresh serum and the addition of specific antibody
for the strain, while the complement activity (CH50) of the broth was consumed.

Bacterial growth was strongly inhibited by simultaneous incubation with fresh serum and some
new cephems. The most potent synergistic bactericidal effect was observed with cefbuperazone,
followed by latamoxef, ceftizoxime, cefotaxime and cefotetan. No regrowth of the strain after 24h
was observed in a broth of 1/2 MIC of cefbuperazone or latamoxef with 10% serum,or in a broth
of 1/2 MIC of ceftizoxime or cefotaxime with 20% serum.

Interestingly, after 10 and 24 hours incubation, the MIC levels of the cephems in the broth with
sub-MIC antibiotic and fresh serum increased 2-4 times more than those in the broth with
sub-MIC antibiotic only. This suggests that the drug resistance of this organism might have been
induced during the simultaneous incubation with cephem antibiotics and fresh serum.



