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Schema of Auto-simulator Shionogi.
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Fig. 2. Concentration time curve stepwisely or
automatically simulated in serum of human
administered 2 g of cephalothin in 1 hour by
intravenous drip infusion.
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Fig. 3. Bactericidal activity of cephalothin
against Escherichia coli in an in vitro model
stepwisely or automatically simulated in
human serum.
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Fig.2 \CiRL7zs E. coli NIH] JC-2 ¥7:id E. coli
No. 2506 = CET o stepwise simulation ¥ 7z i auto
-simulation {E #17 2 IBO EWHEL ELLE L 72
(Fig. 3),

E. coli NIHJ JC-2 (CET MIC; 6.25 ug/ml) Ti,
e & b & MR ERA%RL CHA L 4RMT 10
CFU/ml LA F & %o 72, E. coli No. 2506 (CET MIC;
25 ug/ml) Ti3, TMERE b, £WPIIEARRA
CEAL 3T 102 CFU/mI ATFic 2 o 7edt, £0D
HEMML 7, MEROEEKE/LOMIzIZ MIC 2 K
BRL7:ENA SN, LT hOKROEEKEILE
b, stepwise simulation /£ A & auto-simulation {£
ArtoMicERRonzrol.

(2) CEX {EfB¥

EOFCEX250mg ¥ BOKS L BE&OE
HRERBICY I 2L — N LERERCHRB X UE
NEORDIEEHLREELDS Z 7 %2 Fig. 4

Auto simulation
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Fig. 4. Concentration time curve stepwisely or

automatically simulated in serum of human
orally administered 250 mg of cephalexin.
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9
8
7
6
5
N
3
2
1

S0

PR Y ad a1 o1 1 1 1 - J

6 8 10 12 14 16 18 20 22 24
Time (hours)

CEX250mg p.o.Xx1/day

CEX: cephalexin,

No. of viable cells per ml (log)
(=)
b
R

Fig. 5. Bactericidal activity of cephalexin
against Staphylococcus aureus No. 1525 in an
in vitro model stepwisely or automatically
simulated in human serum.
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Fig. 6. Time-kill curve of vancomycin against
MRSA SR 5766.
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Fig.7. Concentration time curve automatically
simulated in serum of human administered 1g
of vancomycin by 1hour intravenous drip
infusion.
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MRSA SR5766 (VCM MIC: 0,78 ug/ml)
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Fig.8. Bactericidal activity of vancomycin

against MRSA SR 5766 in an in vitro model
automatically simulated in human serun.
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FOM: fosfomycin, FMOX: flomoxef.

Fig. 9. Concentration time curve automatically
simulated in serum of human administered 0.5
g flomoxef and 0.5g fosfomycin by 1 hour
intravenous drip infusion.
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MRSA: methicillin-resistant Staphylococcus aureus
FOM: fosfomycin, FMOX: flomoxef.

Fig. 10. Bactericidal activity of flomoxef and
fosfomycin in simultaneous combination
against MRSA SR 5695 in an in vitro model
automatically simulated in human serum.

ahiz,

4. ASEBEFERROEMBICOVT

(1) BMEHGEARTCOBEDORE

E. coli NIH] JC-2 #iz, TOB (60 mg, f5i) &
LFLX (100mg, O 5) *FABHFARKICY & «
L — b L7z auto-simulation fEf %2175 EBERICB W
T, $E%]2.5, 3.0, 3.5 MK IR E (Fig
1l1a) R SEBEFMLBE L, EREA»S 4 —
MY 77— & o THERENIRRIC D W TEREK
HE21To 7z (Fig. 12), EMEAENOLE B R IIES
BMOThICH~101E, 11.24%, 448 0uFho
BRI BT HE o Tndz, BHHEERICES
RELTWEZ ¥ 7:0T, ZORELBETS
Te DI RERDITHIEHGE (RERE) *, HBEBCEL
BOXIZELAY ML, S5 TROEEROR
BRHIED /DI E R L-b D KBRE) Il
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a) Before reforming b) After reforming
Pump3 (supply medium) Pump3 (supply medium)
Pump4 Pump?2 Pump ¢ Pump?
(remove medium)] | [ (Drug B) (remove medi‘u;). [ (Drug B)
Tube for air — Pump! Tube for air —(P“WIA
Stainiess (Drug A) Stainiess Drig A)
steel tube |' Silicon-plug steel tube Silicon-plug
Magnetic stirrer
Fig. 11. Schema of culture bottle in Auto-simulator Shionogi.
The part where an abnormally high density of bacteria
appeared is indicated by the arrow.
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TOB: tobramycin, LFLX: lomefloxacin

Fig. 12. Comparisbn of viable cells in culture
bottle and in the tube supplying the medium.
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I IIRHEBRUT E ko7, ZOBHEIIBRL X
nWiadhold, URBRCEECEVWHENMERCO®

Time (hours) Time (hours)
TOB 60mg i.m.+LFLX 100mg p.o.
TOB: tobramycin, LFLX: lomefloxacin.

Fig. 13. Comparison of time-kill curves obtained
before and after reforming the tube supplying
the medium.
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MRSA SRS766 (VCM. MIC: 0.78ug/m)
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VCM: 1g i.v.d/1hx2/day
VCM: vancomycin.
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Fig. 14. Comparison of time-kill curves obtained
from experiments with or without rinsing the
inner surface of the culture bottle with me-
dium containing a high concentration of anti-
biotics.
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FMOX: 1g i.v.d./1hx1/day
FMOX: flomoxef.

Fig. 15. Bactericidal activity of flomoxef against
Staphylococcus aureus SR 3636 in an in vitro
model automatically simulated in human
serum.
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5. aurews SR6109 (FMOX MIC: 0.78 ug/ml)
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Fig. 16 Bactericidal activity of flomoxef against
Staphylococcus aureus SR 6109 in an in vitro
model automatically simulated in human
serum.
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Study of an auto-simulation apparatus for evaluating bactericidal
activity of antibiotics in human serum
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We devised the “Auto-simulator Shionogi” (AS apparatus) which uses a microcomputer to
automatically regulate the concentration time curve to simulate that in human serum in order to
evaluate the bactericidal activity of antibiotics under conditions closely resembling those in the
human body. We have used the AS apparatus in conducting many experiments to evaluate the
bactericidal activities of various antibiotics. We encountered some problems, but these were solved
as described below.

1) An abnormally high density of bacteria occasionally appeared in the tube supplying the
medium, which had its tip immersed in the medium of the culture bottle. These bacteria led to false
“regrowth” in the time-kill curve. To prevent this problem, the tube tip was reformed so that it was
not immersed in the medium.

2) During the auto-simulation experiment, bacteria that attached to the inner surface of the
culture bottle were released into the culture medium, and abnormal time-kill curves resulted. To
avoid this problem, the inner surface of the bottle was rinsed with culture medium containing a high
concentration of antibiotics.

3) Some bacterial strains formed biofilm-like lumps in the sampling tube. When this occurred,
random time-kill curves were obtained and the reproducibility of the data could not be assured.

In using the AS apparatus, the artifacts should be taken into considerartion when interpreting the
data obtained.



