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ZDVT I, WIAB R 2t OB SR B B 2 (@) \o. b mgls
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7eREY A — & MHA IZ8HIK L 721 35C T 18 e s 5 11 1
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Fig. 1. Viable bacteria observed after subcutaneous administration of arbekacin, vancomycin, and teicoplanin to mice.
MSC03154: ABK 200 mg q.d., ABK 100 mg q.d., VCM 1 g q.d., and TEIC 400 mg q.d. differed significantly from control
(p < 0.01).

MSC15761: ABK 200 mg q.d., ABK 100 mg q.d., VCM 1 g q.d., and TEIC 400 mg q.d. differed significantly from control
(p < 0.01).

*p < 0.05 **p < 0.01. The observed number of viable bacteria represents means £S.D. (n = 16).
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Arbekacin, vancomycin, and teicoplanin concentration profiles in human and mouse plasma.

Human simulated: simulated human plasma concentration profile. Mouse simulated: simulated mouse plasma
concentration profile. Mouse observed: observed mouse plasma concentration. The observed mouse plasma con-

centration represents meanstS.D (n = 3).

AR, ik T YR — MR L IERIMEE O AR U X
BOLNLRDPoTe LoT, REBROLMAT CIIAEREK
BB 2 RGO B b o LIl L7z,

4) AHEENE

BENARBUZ O W TEYIERS (2> ha—) iz
IR L LT Steel DL HEME X IT o720 T b —VHE
EHEBEENRD LN HIZ E 512 Tukey-Kramer %
HEWREZ T 720

4. 3T AMERE T VBT 5 KEY oML L O
ELF Hig iz

MSC03154 % H v CTHER L 7z~ 7 A& GE 7V D il
B L ELF HiRgE L HE L7zo Invivo A R MEFFAf &
FRRD G T~ 7 AN K I Y % AR FHe- L 7512k
B CREOKBINR & 0 FRIM L, i % a0 g0 L CafndE &
720 F72, BRIMtE, Mk (Bronchoalveolar lav-
age fluid, BALF) #¥ L 72 &#En=2~3 & L7

5. £ 3B X OTELF it o sl

MmiEd o ABK, VCM B L " TEIC i E %, TDX 7



298 H A& AL & % 5% & M Gk

I

JULY 2009

o

100 —— ABK 200 mg q.d.
—O— ABK 100 mg q.d.

_ —— VCM1gaqd.
—
£ —— TEIC 400 mg q.d.
o
2 1t
=
S
g
=
8
g
3 1
]
5
=
op
A=
£
2 o1
[}
=
=
=

0 01 1 1 1 ]

0 6 12 18 24
Time (hr)

Fig. 3. Arbekacin, vancomycin, and teicoplanin con-
centration profiles in mouse epithelial lining fluid.
Data represents means (n = 2) or means*S.D
(n = 3).
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Fig. 4. Time-kill profiles for arbekacin, vancomycin, and teicoplanin against MRSA (MSC03154).
Data is for single experiment with each concentration. Lines represent time-kill profiles of drugs based on dy-

namic pharmacodynamic parameters.
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Fig. 5. Time-kill profiles for arbekacin, vancomycin, and teicoplanin against MRSA (MSC15761).
Data is for single experiment with each concentration. Lines represent time-kill profiles of drugs based on dy-

namic pharmacodynamic parameters.

Table 2. Dynamic pharmacokinetic-pharmacodynamic para-
meters of arbekacin, vancomycin, and teicoplanin

Group Bacteria 4 ¢ v ECs
1/hr 1/hr ug/mL
ABK MSC03154 1.43 50.47 0.987 10.9
MSC15761 1.29 7.88 0.267 313
VCM MSC03154 117 2.00 17.0 0.592
MSC15761 1.29 1.93 10.6 0.191
TEIC MSC03154 1.18 1.60 6.54 0.247
MSC15761 1.29 1.53 8,51 0.121
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Fig. 6. Viable bacteria simulated after subcutaneous administration of arbekacin, vancomycin, and teicoplanin to

mice.

Viable bacteria were estimated by dynamic pharmacokinetic/pharmacodynamic analysis. Each data point repre-
sents viable bacteria 2 hr after arbekacin, vancomycin, and teicoplanin administration to mice.
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We evaluated the efficacy of arbekacin(ABK), vancomycin(VCM), and teicoplanin(TEIC) in a mouse model
of MRSA lung infection in which a drug concentration profile was produced to mimick that in humans (ABK
200 mg q.d., ABK 100 mg q.d., VCM 1 g q.d., and TEIC 400 mg q.d.).

Two types of MRSA, MSC03154 and MSC15761, isolated from clinical sources were used. ABK, VCM, and
TEIC MICs were 0.5, 1, and 1 ug/mL for MSC03154 and 1,1, and 1 u g/mL for MSC15761, respectively.

The viable bacterial count of MSC03154 in the lung tissues was significantly decreased in the ABK 200
mg q.d. group compared to that in the VCM 1 g q.d. group or TEIC 400 mg q.d. group.

The reduction rates of MSC15761 were significantly higher in the groups of ABK 200 mg q.d., ABK 100
mg q.d., and VCM 1 g q.d. than in the TEIC 400 mg q.d. group.

Dynamic PK-PD analysis based on drug concentrations in the epithelial lining fluid(ELF) and the time-kill
curves demonstrated different drug efficacy as described in the above in vivo results.

In conclusion, we produced a similar anti-MRSA drug concentration profile in the mouse model of MRSA
lung infection to that in humans, and evaluated the efficacy of ABK, VCM, and TEIC, each of which has dif-
ferent pharmacokinetics and mechanism of action. Our results suggested that dynamic PK-PD analysis
based on drug concentration in the ELF and the time-kill curves are a useful tool in predicting anti-MRSA
drug efficacy.



