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PRSP @ CDTR 2%} 3 % &2 M504 % Fig. 1 1R L7z,
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%% LT, CDTR & FOM OBt IR R F- 2 Beat L
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L 72 PRSP PRC 53 #iZ%x}3 % CDTR B & U FOM @
MIC 1Z, Zh 2N 1.56 BL 25 ug/mL TH o720 \»
FTHOUHSEMICBCTH IFHRER RO b7z,
$12, 0.39 ug/mL @ CDTR & 12.5 ug/mL 7213 6.25
ug/mL ® FOM DI X 0 B 7 OF B H 2 B AR
» b7z (Fig.2 (A), (B))o. 0.1ug/mL ® CDTR &
6.25 ug/mL ® FOM & @ Bt g o B & 1355 % -
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Fig. 1.

Influence of fosfomycin on the antibacterial activity of cefditoren against PRSP.
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- @ - cefditoren 0.39 . g/mL+fosfomycin 12.5 g/mL - @ - cefditoren 0.39 x g/mL+fosfomycin 6.25 1« g/mL - @ - cefditoren 0.1 ;2 g/mL+fosfomycin 6.25 /. g/mL

- W - cefditoren 0.39 . g/mL
- A -fosfomycin 12.5 1 g/mL

- O -control -0 -control

- W - cefditoren 0.39 ;. g/mL
- A - fosfomycin 6.25 2 g/mL

- W - cefditoren 0.1 ;2 g/mL

- A -fosfomycin 6.25  g/mL
-0 -control

Fig. 2. Combinated effects of fosfomycin on the bactericidal activity of cefditoren against Streptococcus pneumoniae

PRC 53.

CDTR D5 HAMEICS X 1TT FOM D%
PERRIFD % H = X 2 % CDTR @ PBPs # & #AI1E
IR IT 3 FOM OB il L, €o#iR% Fig. 3 IR
L7 6.25 8 &£ U3.13 ug/mL ® FOM # 1B &€ 725
KA HHELL 7- PBPs 712 7 4 — V25 FOM OFER I
X ) &RIIZ PBPs O REAERIGIAED 517z (lane 2,
3)o K12 6.25 ug/mL @ FOM % 1 & & 72 Hi ) & iR
L 7z PBPs Wi42%$ % CDTR O#i 4 @AY (lane 2,

5, 8, 11) & FOM #1EH 82 WK 2> 5% L 72 PBPs
WA 58 (lane 1, 4, 7, 10) ZHKT 5 &,
CDTR OEHBIENH U TH 512 2 0b 53, FOM
ZIEM S22 5 L7z PBPs 1233 5 BlEA RV
I B - 72

4. PRSPIC X B2~ AMiEKEEFTNVIINT 5
CDTR-PI & FOM-Ca O ff: I i35 4

FOM-Ca O 5.1 % [ %12 L C CDTR-PI & o fif
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Lane 1 2 3 4 5

7 8 9 10 11 12

lane 1: control, lane 2: fosfomycin (6.25 ug/mL, pretreatment)
lane 3: fosfomycin 8.13 ug/mL, pretreatment)

lane 4: cefdiroren (0.02 ug/mL)

lane 5: fosfomycin (6.25 ug/mL, pretreatment) + cefdiroren (0.02 ug/mL)
lane 6: fosfomycin (3.13 ug/mL, pretreatment) +cefdiroren (0.02 ug/mL)

lane 7: cefdiroren (0.1 ug/mL)

lane 8: fosfomycin (6.25 ug/mL, pretreatment) + cefdiroren (0.1 ug/mL)
lane 9: fosfomycin (3.13 ug/mL, pretreatment) + cefdiroren (0.1 ug/mL)

lane 10: cefdiroren (0.5 ug/mL)

lane 11: fosfomycin (6.25 ug/mL, pretreatment) + cefdiroren (0.5 ug/mL)
lane 12: fosfomycin (3.18 ug/mL, pretreatment) + cefdiroren (0.5 ug/mL)

Fig. 3.

Influence of fosfomycin on the binding affinity of cefditoren to penicillin—binding proteins.



510 H &b % 8 3 % & M Gt

AUG. 2002

EERRZME L7zo FOM-Ca 058 % #h 21 1.0
B £ V2.0 mg/mouse/day |2 i% % L 7z KF ® CDTR-PI
EDOPEHBEFEE Fig. 4 1R Lze WTFhoff 4
THIZ B TH CDTR-PI D 55 (KA L 72 B G HERD
ROFRD N7z, T E, CDTR-PI ® 4.0 mg/mouse
/day B X I FOM-Ca @ 1.0 mg/mouse/day H. it i #
FRIC BT B NAER % (Log of CFU/lung+SD) 1%, &
WLIE 3 B BE O NN ZE 077 6.183+£0.27 TH - 2 DITHT L,
FNFENB5.7620.35 B LU 5.87£0.19 TH N IT L A LA
PRI RIIRD SN o 7225, WEOPEHEHRIFICB
5 il NAE TR #5013 3.66+0.46 (CDTR-PI HiA#ERE (20
LP<0O0LITHEE#DY) Tho/ (Fig.4 (1)), ¥
72, CDTR-PI ® 2.0 mg/mouse/day 3 & U FOM—Ca
® 2.0 mg/mouse/day HHUAFE R IZ BT 2 i N AR K
W&, MERLE R R O N A TR LAY 6.2620.58 TdH > 72D
IR L, ZN#N 6.40+0.40 B X 17 6.06+0.15 TH 0 ik
PRI TILRAD SN o 7275, WEOPEHERIRIC B
AN A B $1E 2.97+0.74 (CDTR-PI MG #HE 12
#FLP<001THEEDHY) Thoz (Fig.4 (2)o
DX 92, CDTR-PI & FOM-Ca O Bt i i #E#E Tl
S N AE R B OB A DR b, BERIBER T
R~L72,

612, BEGNER B L ORGSR OENIC X 250G
WA REBE L7z (Fig.5) o TOME, wIThobtH

(1)
P<0.01

P<0.01

Viable cell count (log CFU/lung)

Treatment

A: control

B: cefditoren-pivoxil (1.0 mg/mouse/day)

C: cefditoren-pivoxil (2.0 mg/mouse/day)

D: cefditoren-pivoxil (4.0 mg/mouse/day)

E: fosfomycin-calcium (1.0 mg/mouse/day)

F: cefditoren-pivoxil (1.0 mg/mouse/day)+ fosfomycin-calcium
(1.0 mg/mouse/day)

G: cefditoren-pivoxil (2.0 mg/mouse/day)+fosfomycin-calcium
(1.0 mg/mouse/day)

H: cefditoren-pivoxil (4.0 mg/mouse/day)+fosfomycin-calcium
(1.0 mg/mouse/day)

FIT BT H BEHGHA R (CDTR-PI HUA R I
L P<0.01 THEZEDD) BREDLN, HHEFRIC
HEAEE e o>7 § b5, CDTR-PI ® 1.0 mg/
mouse/day H AR 1 BT B Wl AR B0, MEALE
X FETE D il P9 A: T B0hS 6.92+0.42 TdH - 72 DK L,
6.7420.28 T 0 IEFEMFILZED SNz o 7275, FOM
—Ca ® 2.0 mg/mouse/day # fEfH T 52 &2k D, v
FTNOEEGFMEITBWTH ZoMNAER UL 3.37+1.01
~4.32+0.81 OHFPFTH V), PEAGRRIRDTRD b7z,
Im. = =

PRSP O 5 EESEE ORI D W TId S  OFEH D
D, KW & 2 BGRE KT 2ERPBE I N TS,
PRSP |23 2 &Mk 1t 7 = A3OBRE I OMETY,
ZN5 D MIC, flilE T XTC1lug/mLULETHEBY, F
7z, B-lactam DAL LT, KO~ 7uI 4 FHEB X
O 7 b VR ER BRI O 2B IC oW T DS H 0,
i BRI B 2 SRS HEA TN E EEZ HNT
W5

ZZTATbhbhid, PRSP IEGEDBEIZOWT,
FEAF OREITHUI 38 % H W 72 B R o Bl & LB
Mt L, MEEEBEOOEOOBIE L LTHfFTE
LD e EE L. PRSP I 5 RII3 D in vitro
BT AHHRROWTIE, PR EOWENDH 5,
AENE PRSP ICH LTRITE 7 2 2020 TIREN

Viable cell count (log CFU/lung)

Treatment

A: control
B: cefditoren-pivoxil (0.5 mg/mouse/day)
C: cefditoren-pivoxil (1.0 mg/mouse/day)
D: cefditoren-pivoxil (2.0 mg/mouse/day)
E: fosfomycin-calcium (2.0 mg/mouse/day)
F: cefditoren-pivoxil (0.5 mg/mouse/day)+fosfomycin-calcium
(2.0 mg/mouse/day
G: cefditoren-pivoxil
(2.0 mg/mouse/day

1.0 mg/mouse/day) +fosfomycin-calcium

H: cefditoren-pivoxil (2.0 mg/mouse/day)+fosfomycin-calcium

(2.0 mg/mouse/day

Fig. 4. Combined therapeutic efficacy of cefditoren—pivoxil with fosfomycin—calcium against respiratory tracts

infection caused by Streptococcus pneumoniae PRC 53.
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Dose: cefditoren-pivoxil (1.0 mg/mouse/day)

e g QW e

fosfomycin-calcium (2.0 mg/mouse/day)

: control

: cefditoren-pivoxil +fosfomycin-calcium (simultaneously administered)
: fosfomycin-calcium— (1h) — cefditoren-pivoxil

: fosfomycin-calcium— (2h) — cefditoren-pivoxil

: cefditoren-pivoxil— (1 h) — fosfomycin-calcium

: cefditoren-pivoxil—> (2h) — fosfomycin-calcium

G:

cefditoren-pivoxil

Fig. 5. Combined therapeutic efficacy of cefditoren—pivoxil with fosfomycin—calcium against respiratory tracts
infection caused by Streptococcus pneumoniae PRC 53 depending on the medication order and interval.
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In vitro and in vivo combination effects of cefditoren and fosfomycin
against penicillin—resistant Streptococcus pneumoniae

Toshihiko Takata, Atsuyuki Shimizu and Hiroshi Ogawa

Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd.,
760 Morooka—cho, Kohoku—ku, Yokohama 2228567, Japan

We studied the combined effects of cefditoren (CDTR) and fosfomycin (FOM) against penicillin-resistant
Streptococcus pneumoniae (PRSP) in antibacterial and bactericidal activity, affinity to penicillin—binding
proteins, and in vivo efficacy. The antibacterial activity of CDTR against PRSP was increased 2— to 4—fold
when FOM alone was used. The bactericidal activity of CDTR and FOM used concomitantly, was superior
to that of either one used alone. Regarding the mechanism of combination effects, we concluded that FOM
inhibited production of PBPs, which increased CDTR antibacterial. The therapeutic efficacy of CDTR-PI
and FOM-Ca combination against PRSP—induced respiratory tract infection in mice was superior to that of
either applied alone. Therapeutic efficacy was not influenced by the administration sequence or CDTR-PI
and FOM-Ca interval.



