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FHREODIVANRZ LRITEE Tebipenem pivoxil ®
KERENIC BT HEYENRE

ARED D - FRHE? - KD - HA ED - MERE D -
BT D - 2SR - BIR D
DG AR A RS AR ZERT o SR BT TR BT SR B RERT 78
D AR E RS BRR B S
D IRBEAR A IR & EEE

(200944 A 1 B34

H

FOHUARRI A LS A 4 SR BU# 3K tebipenem pivoxil (TBPM-PI) O EMIFHEIZ 351 5 35
BREAIH S T L7z,

) %2, 9 b, 4 XABLUHILICENT, KOG X 7z TBPM-PLIZH# R H 7

DRIFICI S, EPrRIEZRIT 2z hZh, 714, 59.1, 34.8 65 K 1044.9% T

%’)7‘:0
2) 7y MZBWT, B£O#FS5 BRI S 7z TBPM-PIIE, JW» A
tebipenem (TBPM) NE&Z SNz, 1P IZFE4T U 72 TBPMIZ BRI Sl T oo

R PITIHR L 72, “wﬁu%l:ﬁﬂ%lﬁ'aﬁm/%ﬁﬂﬁfﬁénéﬂ%aiz a@&befmﬂ h
fﬂi/\mz P & KA > 72, TBPM O epithelial lining fluid (ELF) #4473 (ELF
TBPM /14 TBPMIRIE D I) 1321.8+14.7% Td - 72,

3) 0.1~100 ug/ml D P TD, TBPM DILIEE A A FIE, ¥ ¥ X2 T90.4~98.3%,
7 v bk T78.5~90.0%, 4 X T15.7~18.7%, ¥ T353~39.3%, & T
59.7~73.9% CTd - 7=,

4) s ChSE) e 5 ONCEEE (RA) O 7 v b, ks kO FolfidE, AT
SO M43 ¥5 & OV SO Wi 53 & FI T, in vitro NGR4T - 72855, W& hodhy
RO~ b)) w27 21280 TE, BR2IZTBPM-PI 2 5 TBPMAEfi X hiz, T v
b b BV L OB I K OB “C-TBPM-PI % H O 1 5% O 1l
2B WT, IR X 7z TBPM-PLIZH#ER 2212 TBPM %6 L OFLIC11,562 (TBPM fd
BRR) NEZERIN TS Z ENMEREI N, /2, 4L LOIRPIZIE, TBPM-
Pl ¥ & O'TBPM-PIBER RIS e i 572, T v b I8 KO L% FIW T TBPM-
PLDOSE B 51 5 B RERTM 217 - 72 & 2 A, RO, A, G
FHLBGIE OV PRI S R ) & K & 8T S s o 7z,

5) Fw MZFEWT, 1~100mg/kg TBPM-PI D 7 H BG4 512 & 5 TSR HaE &
RANDHEIFZLEALRD N 572, 72, TBPM-PIE LU TBPM D& L b
CYP 73 FHD IC, il iZ W 3 & 100 pug/ml PLE & HEE Sz,

6) T v MZBWT, “C-TBPM-PI # 10 mg/kg HiRIFRIHE 5 L7z & &, %5 120 B4
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FTIZ, JRHPAN36.9~42.7%, PN 583~62.2% DOAEEn PN X 7z, 18548
e % & TSGR O KR RSP & 7z, [FIRRIC, C-TBPM % 10 mg/kg
HOIERIRNEE G- L7z & & 524 iM% & TS, IRHN87.4%, MHIFHAN11.4%
DOIRGREDPEM X 72, 5 4 B £ TSR G- B O KER 3 AR Hit X 7=,

Tebipenem pivoxil (TBPM-PI) iZ, 7 4 Z Bk
24 (IH HA7 4 2L 20 =R 24t) TR
SN, WERERA SRR O R T
WDTORMAANNRILARPEETH B D,
TBPM-PLiZ, #EPEAKRT & % tebipenem (TBPM)
DC2HR ARV EEEERFVILHETT Z T LA
T35 LK DBORIREAE [ EEdT o P
T T ThbB,

TBPM-PI DIEMEAIRT & % TBPM &, REFED
B-7 7 4 ARPUEHIZHAR T, kR 2R <I1E L
AETRTORMIZK L TROPIFEME 215 |
IR CHOW SN TS EFH A AR I L3 L
NCEFEFEY LOVREEEEET 52, R, &
FoNRIZ I TR H RN 25 & OREGYE & 615
§5 L THEE &> T b= Vit g ER
& (PRSP) 12X LERWPUREETEZ R L, & 720k
AHRYUED SRR & U CEBEE ISR S h b4 v
TNULYHFEICKH U TEmOREEEH T 57,

ABEHCBWTRAIE, v 92, T b, 4%
BROY L &0 - 2K FEREYIC I T % TBPM-
PIOWIR, J34n, G, PRl RGN L, Bl
1A SR 4 L RPTHSE T & % TBPM-PLDHEY)
WM A S 22 Lz, X512, S

& BB D SEERE & L U s RS BET L, &
MZHT BN ENLOEYBRETMIOSE & L
7z,

I. REBM#ETE

1. FAEMS LUHE

JEEERAL AW & LT TBPM-PI 5 L O°TBPM % |
LA L LT hZh C20 & “C TRGRL
L 7z “C-TBPM-PI % & U “C-TBPM % fi ffl L 7=
(X1), TBPM-PI¥ &K O TBPM I, BHIARLHHE
ANt CMCZETd 2V ZHAT A 2L &) —
(Bl 74 2k att) REMZET Tl ER L
7z. “C-TBPM-PI ¥ K U *C-TBPM I&55 — (b 228k
m PR 2L HOEFE T (Bl BUK X 7 1 LR
Al S BREMZET) 1S TEEAR L 72, MC-
TBPM-PI % & U “C-TBPM D ik 4681 0.4~2.2
B &V 3.2Mbg/mg TH D, BOFAL W HE X
972 B K V97.4% L ETH - 7=,

FEBIAIE, AGE K % B8 KBS 5618 12 O
L72Milli-QK%E, x& /=)L, 7b=F))L
FEEER s v 257 4 —HEFHL, 20
DI TR O B % FH 72,

X 1. "“C-TBPM-PI ¥ & O “C-TBPM D {L2ph A, & sk &

I
COOCH,0CC(CHa);

* o FEERALE
4C-TBPM-PI
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2. TREMS SOEGER

In vivo DFHliIZIE, ICRZ~ Y 2 (MM, 638
Wn), SDRT v b (HEME KON, s
14 Hh, sz@itn ; 7~9 i), ¥ — 24 X
(HeYE, 6 7 H) BXU B =245 (MM, i
Y, 6 A, BB ; 3~4F ) % Hun
7oo FRICHN S 28R | 53R T TIT - 72,
In vitro DFEIZIE, DUT O Sk TEREL - 33 %Y
L7723 D&MW, In vitro I E AR RO K
i, ICRR~ Y 2 (HEME, 4~73w), SDSR
(HEYE, 7#Hm), ©—2 4 2 (HEME,
6 At), =24 % (HEME, 4~6FH) &
MR N BYEDIE 2 2 W E W2, Invitro
R#BETZIE, SDAR T v b (M, SEE
14 Hifivds K OGS 5 7386 B XU0H =24
HFou (HEYE, STy s 6 - Hifl, BB
3~44F-fim) O, /M5 S9EIS) Fs K O S9 i
g5, N9 Hili~4F-) J6 & OMdRRERR A
PEom#E, AR Q) B KUHA (24~85 4
fin) /N SOmSy, /N (11, 124F-) B KT
N (16~68 i) DT SO sy & Fv /=, &k,
/N SO 43 F5 KOS SO i 43 i, 50 mm MOPS
( 3-(V-Morpholino)propanesulfonic acid) % ffif i
pH7.4 THBIL 72 3 D & 7=,

7 v b

3. RBAE
1) IMEFHEHRE
MET, vU 2, 7y MBXUHA XUZ, 0.5% 7
LRFTAFLEILE—ZF MY 7L (CMC-Na)
VAR 187 L 72 TBPM-PI &2 &2 114% 5, AP i
WV R U 72 TBPM % #FIRINEE 5- L 7z, L ic
1%, 0.5%CMC-Na /A% (2 8% L 7 “C-TBPM-PI
AR RIS VAR L 72 C-TBPM %
FHIRNEE G- U 72, 523085 3 X OEFIRN
#h5E 812 10mgkg & U7z, ¥54%, ArEiisE
CCERIML L, 0o K0 e A 7572, I
FHEOD I m MOPS #E iR pH7.0 & K PR L,

HPLC IS TROBH IR & 2 WIS BER
ZHIE L 7=,

WD HVEIRAD T 5 b I KUY, HEAH
T, 0.5%CMC-Na /A< &% L 7z “C-TBPM-PI
ARG U7z, 58, PrEEmicBRIm L, =
DTERC XD IMAE A7z, T v MICOWTIIERIR
EiT-7, BohZzIiEls K CRICIEFRD
1 M MOPS & i % pH7.0 % K% TR L, radio-
HPLC (2 TR O RE IR & JIE U 7=,

2) BT

“C-TBPM-PI % 0.5%CMC-Na /A 1% 12 % L |
AT 10mg/kg D& TR S L7z, 5%,
FIERERRNIC = — FOVRRIE T, BEREIR & 0 $R 13
FEEE, PrE DM A R U7z, kS AR
fi# 51 Soluene-350 (PerkinElmer) % & USEER (LN
VA NFIRDORY ¥ Vi %E, 5 X ORI
VIS AL A fE A Soluene-350 Z 0 A CHINE. - YA fi#
U, skt PsR R 2 1E L 72,

3) 2EA—IITOFTIT71—

“C-TBPM-PI % 0.5%CMC-Na /A1 12 8% L |
LT 10mg/kg DB TRIOES L7z, &5%,
PRI T — T LR X 727 5 b & F T4
TAZ TP STHRE L, JEE 30 um O HikS
YR AR L 72, Son0h 2085 (4um,
LA THRAN) THo72h, A A=V VT TL—
I (TYPE BAS-SR2040, w L7 4 L&) &, %
WmT2AME RSB X B2, Bk, A A=Y
Y77V — b LORSHES & BAS2500 (2 TRitA
Y, 28— 53075 L 5EH L, £72,
Pehitk, PrEelc = — 7OVRIg T, IEREIR &
D ERIMEIE S, e Dlias 2 R | kA
#l Soluene-350 2 A, 5TV VY F L —4 —
Hionic-Fluor (PerkinElmer) % fll 2 , BUHEEIRE %
PlE L7z,

4) MEELABEEE

MVEE A AT, EOR Ak &0 HlE
L7, $&bb, b bBIOKHBMOIMEIC
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TBPM % 0.1~100 pug/ml DRI 127 5 & 5 N
L, FR% A58 » b CentriFree YM-30 (Amicon)
IZA#L, 1100~1800Xg THEE D 51 ME37°C T 10
SEELD L, 5Nz AH%E HPLCHE D 5 0T
LC/MS/MS iEIZTHIE L 7=,

5) 7v MELF®¥ITH

Ty MZ, KEFHIREDA VT 2=V 3 VRV
7" % H\W T 4ml/kg/hr T TBPM % 5mg/kg/hr, [
REIZS 7 2 4 F 7 (CS) % 16 mg/kg/hr Fifief 5- L
7o PehGhR 3 IERIR I, T — T OURREE T, KA
#UIBAL, KA B Sz, S KBIRE O,
B &2 I mlERIMGE, WEEERBIIRA & Bl & & 7=,
7= BICKEIHA LY ) VO AT — T &
D, AERRRIER A SmITEA Lz, AL KUY
A% 3D R U 22121218 6 e 5 [GK 3 ml %
ST S IHEPEE (BALF) & L7z, 156 h7- M4
¥ &K ' BALF ! TBPM %% % LC/MS/MS 12T
WE L7z, 72, M4%E B KO BALF HORFEE
FKIREARE L, ZOH» 5 BALF ORHE %K
W7z, ZOFME % BALF i TBPM IREIZR L 5
Z &Ik, epithelial lining fluid (ELF) #1 TBPM
REDFM 1T - 7=,

6) in vitro (XEI&ES

FRE~ DY v 2 212, 50% 7€ b= Y ILISE
fi# U7z “C-TBPM-PI Z R L, 37°C THiE DI
WA vFaxX—FL, YAFLHKLLT I
(DMF) %45 Z iz kD s E#EIEL 72, i
¥ TBPM %6 & U TBPM-PI 5% % radio-HPLC
BETCHIE L 7=, s, /M S B K 2 Uk
ARSI, WERE B KOEARE X, ThTh
750 ug/ml 5 & U 4 mg/ml, AF SO M4 & % et
BRIZIE, 224100 ug/ml ¥ KL T00.5mg/ml, Il
B K D METIRH T I AV B 1320 pg/ml & L 72,

7 Ty MNFRBEBEREAOZE

0.5%CMC-Na /A (2 3% L 72 TBPM-PI % &£
T1, 105K 1000mgkgDHETIH1BI7H
MIAREC G- Uz, W G5R#I21E, 0.5% CMC-

Na#% 10mlkg, FEHEAREEEICIE, 80mg/keg 7 =
JISLE R =)L) b Y A% LH A7 HEFED
e U7z, Bt i G 24 WER B2 L2 P & it U
BWERITE 2 ME L, I GHEE RO R & Mo
L7,

8) ERFIV/OV—LERVP4S0BREE

100 gg/ml (261 fuv) TBPM-PL % %13, 10 45 &
U100 pug/ml (26 %5 K 18261 um) TBPMAFAE T,
b b CYP FRERFRM 27 VB A © MIF 3
sa) =LA vFa—1 L, HHEMEE
U7zo WM 6 KON R A2 B8R e L,
TBPM-P1 % 5\ ME TBPM 2k 5 & I CYP 5 FFl
IR R 2 O H 25l L 7=, &k, &
CYP oy RIS T 25 MEX I & 2 OWIE I,
CYPIAIZH LT 1 um® a-Naphthoflavone,
CYP2A6IZ %t L T 5 um ® 8-Methoxypsoralen,
CYP2B6IZxt L T 500 um ® Orphenadrine,
CYP2C8 124 LT 10 um @ Quercetin, CYP2C9 I
¥ L C 3 um @ Sulfaphenazole, CYP2C191Z4f L
T 20 um @D Tranylcypromine, CYP2D6 1Zxf L T
4 v @ Quinidine, CYP2E1 124 L T 100 um @
Diethyldithiocarbamate, CYP3A4!1Zxf L T 1 um
D Ketoconazole Tdh - 7z,

9) Zv MIHTBHEH

0.5%CMC-Na ¥ % 1= ¥ L 7= "“C-TBPM-PI &
fafr PHOE S AR AR AR L 72 M-
TBPM % HL[EIEIRAHE G- L 7=, HRIEZWTRE
10mg/kg & L7z, 5%, BRIEMORL KUH
UL =2 — L XD MHETERRRL, IR
¥ KO h OIEYIRIE b 2 N IZBOH BRI % 1
E L7z,

4. EEEBPEVREH 2V IEHHFERE
BIE

1) Mm%~ TBPM

VYU A, Ty bBXUOA XOMAEZFHERD Im
MOPS #E e pH7.0 #0A, 14> T & Lz,
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SIS Y TLO2EEDTE F= MY L, 4
RO aa R LEMATRAL, #OHEL
72 L3 % HPLC-UV ¥ THIE L 72, HPLC &4t
EFRCOMED & L7z,
8t 77 5 4 @ Develosil ODS-UG-3 (4.6X75
mm, 3 um, FHEEERASH)
FEEMH - 0.1 MBS ) & ARRERK pHS.S/
7 k= UL (100/4)
Fod 1.3 ml/min
Bt UV 300 nm
h T LR T 35°C
2) RH LU+ TBPM
7 v b OB K CHHIZFEED | v MOPS #%
EWEpH7.0 # M A, & 512K I L UHEHD 101
HORHFAKEZFRML, HPLC-UVETHIE L 72,
HPLC &M Fic1) &HIL & L7z,
3) v b, 1XBLCHILIERS AP
TBPM
AW % D F F HPLC-UV HEIZ CTHIE L 72,
HPLC I TRCoD & L7z,
7851 5 4 ¢ Develosil ODS-UG-3 (4.6X150
mm, 5um, FHEEERA )
B - 0.1 m BT ) 7 AR pHS.5/ A
& —)/7 & b= kYL (91/5/4)
FiE# 0.9 ml/min
Bttt UV 300 nm
h T LR L 35°C
4) VI ZXHLUVE MMERS S EF TBPM
v AdD0iEe MAVERY AR IZERON
IREEHEIA T ds KU 8.5 f5 D 50 mm MOPS 7%
%N A 724 , Empore disk cartridge SDB-XC (4
mm/1 ml, 3M) IR LED Lz, ZDH%, 50mm
MOPS B WML, @O HFHH%, 50mm
MOPS #% it/ 7 £ b = b VLRI Z RN L,
M2 K 013 5N 7E R A LO/MS/MS 5 THllE L
720 MELKFEFREOBED & L7z,
LCHE 538E# 5 4 ¢ Inertsil Ph-3 (2.1X50 mm,

Sum, ¥—TLH A T R)
BEMH : SmvliEE7 v €= A/ 7 b= Y
L (93/7)
F# & 0.2 ml/min
BT LR
MS# 4 # 1t . Electrospray
mE-F
monitoring (SRM)
T4 —AF v . TBPM: m/z 384—m/z 280
5) KHEERE
“C-TBPM-PI & % M & “C-TBPM % 4 5-L 72 %
DA IR, Wk v FL =2 a v
7 ¥ 4 —1900CA & %\ X 2700TR (W Fhd
PerkinElmer) % FHIWTHIE L, BFEGh= I 7B
FEUERR IR K DR 72, GURH P B BETREE 1
MC-TBPM R ICHRR L 72, Z&ds, BHBRAIE
Ny 2759V FO2UGEE Lz,
6) Tv hBLUHIVICHITSUC-TBPM-PI B
EEO&REEOmMEFERRHD I
L = 88O M, © 257 7 — LHEH]
ELTHUVINEED0IM YA Y TR ELTILF
O VERVEIR AU, EOSEEC XD s A 1
7z 135 N2 IMAEIZ % RO 100 mv MOPS #% 1%
pH7.0 %6 K UMAED 2 f5EDO T £ F =+ YL &
oL, EEEfSZ, 51, EOoHEL
THROLNKEIZS0% 7 b= b ILdH B0
100 mm MOPS #% i pH7.4/7 £ + = b )L (1:1,
vIv) EINZ TR L 725, MO0l TR
EEERICE A B ADbYE, ERKAWFT
FelE U7z, 195 N7=5kik % 500 mm MOPS #% i /%
pH7.0/DMF (75/25, v/v) THAIRL , Alftkicfs
5 N7z AW % radio-HPLC ¥AIZCHIE L 7z, HPLC
FMHEFREOMED & L7,
5y B % 5 4 @ Unison US-C18 (4.6X250mm,
5um, 4 v %2 bRAREHL)
BEH . 10mm Bk 7 Y E=2 4/ 72 F = |
VL (X5 VTV )

Positive ions, Selected reaction
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Wil 1 ml/min

B 7 Lk L 40°C

7)) MEHECNGEHBVIEAFSIICEH T S in
vitro XER¥ 2R

AVFIAR—DPLELZET Y v o ZI22EED
DMF ¥ & "% & 0 125 mm MOPS % i i pH7.4
A KLU, EOaEEL 72, Hohiz il
AMLU, A% radio-HPLC 12 THIE L 7z,
HPLC 4&:fFid kit 6) &[RIL & L7z,

II. &R

1. MEFhEHRE

v A, 7y bBXUA XITHA T TBPM-PI
% 10 mg/kg HIOEE ¢ 5 & % 13 13 TBPM % 10
mg/kg HBIERIRNFES- L 72BR D 4 ) TBPM 2
MR AKX 21 U7z, £7-, IMi4Erh TBPM )% HE
B 54556 NI EYERE/ ST 2 — 2 2K 1ITRL
2o ¥UA, Ty b BXUA XUTBT D, ki
FEEERER ¢ 130.25, 0.45% X100.67 KR, %
Ve L AE R € 13814, 7.83 B K U5.70
ug/ml, WL, 1% 1.67, 0.28 35 £ 10.69
WER O e g 15 - IRk R B AR T T R AUC,0 13
87.80, 6.41 XUV 11.05ug-hr/ml TH -7z, £
EHIRIHEF I, 714, 59.1 5K 0°34.8% ThH >
7zo [AIBRIZ, B L2 MC-TBPM-PI % 10 mg/kg Hi
[R5 5 & % “C-TBPM % 10 mg/kg [0l #§
HRNFES- U =B D 14 s TBPM I HERS 2 (X 2 (2
RU7z, %72, M4 TBPM ISR 65560
TSRMIEIRE ST A — 4 B R 2ITR LIz, 1, 150.50
e, C . 1% 5.80 ug eq./ml, t,, 1% 0.38 I [,
AUC, (135.86 g eq.-hr/ml Td > 7z, F i3 44.9%
Tho7z,

W B LR S » b2 “C-TBPM-PI % {EfH
T, #O#%5- L, radio-HPLC % Fv T IALAE O fik
SHaE A MIE L7z (X13) . IiE s TBPM RIE HEFS
oo NIEMBRE ST A — 4 ERIITR LT,

B KUK T v M2 UC-TBPM-PI % 10 mg/kg
EREOES Lz &, 4EH TBPM O 1, 130.5
HERCTdH > 72, "“C-TBPM-PI 10 mg/kg & X475 &
VAT v MTROES L7z & 2 olfidEd TBPM
D Cpp ETNETN1.29 35 K18 2.89 ugeq./ml, ¢,
FZNZN14B X0 THRITH D, TBPM 3K
Ty MIHAIHE T v P Tk C, AMEL, IiAE
2 5 ORI ENEII D 5z, AUC,,
%, ThEh3.62%6 &K 1352 ugeq. - hr/ml TH D,
B X ORI v P TIRIERBRE TH - 7=,
AT I & OB LI TBPM-PI % £ 1144 5 L
7o WE D S BYREREIE % UBRET L 72, “C-TBPM-
PI 10 mg/kg & R I14% 5. L 72 & & D14 TBPM
BEHERE 2 1X3 02, 14Erh TBPMUREHERE 2 & 15
LN HWERE ST X — 2 EKIITRLEZ, 2O
R, £ FTNZTH0.75 6 K T05008], C,
WEZNZENAT5 B LV 4.06 ugeq./mlTH O, %)
I KOBE L TIRIZERE Th - 7288, 1,1
ZhZN073 B K134 TH Y, RS ILIZ
RSV, A 2 S OIFF A TR
DA HNTz, AUC, 1FZThTh438~114% &
U'8.67~9.58 ugeq.-hr/ml TH 1) , 2Tl D 5 h
ooz, K2EBELUKZICR LK T v b
KO L O (M 4E T TBPM IR HERE IS B0 T
BB L EZ oNbEPROENTZ, T b
IZhnd, BZXD, C, B XTAUC, 13/
EKBN, 1, L & BEASED SN, W
MZERWTE, BEICKD, C,, 1Ci3d F D
ERIZFEHEVBEDOD, 1, NEL&D, AUC, »
KEL B BHEANPRED SNz, 72, 1Ak
B HPIRLER & B ET U 22, RGN I
TBPM Td - 7z, TBPMEIFHIZLIC11,562
(TBPM K53 #4) A58 & h /=78, TBPM-PI
& O TBPM-PIFHER AL HIE U 72§ R T O
IZEWGED S5 7z,
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2. %Y A, Ty b, A XBXCHIIZE T S 10mg/kg TBPM-PI (“C-TBPM-PI) Hi[mIFF 15
& %\ 3 10 mg/kg TBPM (*C-TBPM) HilnlFHARAIE G-HED 1A% o TBPM & HEFS

[*TA] [Zvh
—o—p.o. —&—p.o.
—O—i.v. ——i.v.
0.1

100

=
3% TBPM ¥ B (ng/ml)

3% TBPMEE (ng/ml)
e

0.01 +—+————T7—"—"——T " T T 77 0.01 +—— 1 v v 1
0 2 4 6 8 6 8
RgfH (hr) B#F'sﬁ (hr)
100 [1X] [P V]
——p.o. —&—p.o.
—{=i.v. »_g - i.V.
E 3
) g
K )
=
P( =
o &
= E K
& 3 =
. 2
@ ] B
g 0.1 3 % 0.1
3 8=
0.01 ———mr—r——r—"T7TT T T T T 0.01 +——r 1 v v 1
0 2 4 6 8 6 8
REf (hr) H#F'eﬁ (hr)
Y+ PSS (Y 2 3 n=3, v b ;n=5, 43X ;n=3, YL ;n=2~3)
2. O WREX4, K5, £4BLVESITRLE,
2.1 BB IT W E KO T » b THREFBED AT K E 7

TBPM-PI Dk A M A2 E 223572012, &) RO 61T, RIS BN ED, %V\Jéﬁ
L KU T » M2 C-TBPM- PI’aHHﬁETIO Yo, WEEIIR B IE S S O TR BE IR T 23R
mg/kg BRI S L2024 — b5 042 h, DWTE, Hi LUONFEICES» > 72, Bk
77 4 — B KOHBRNREIC K 2 RGN 217> 72, KONRERO S BEIRIE XK Z L avR e iz, i



June 2009 THE JAPANESE JOURNAL OF ANTIBIOTICS 62—3 221 (43)

1. VU2, 7y bBXUA XUTHBT S 10 mg/kg TBPM-PIHLAFR1 G- & %\ 3 10 mg/kg TBPM
HimlERIRA P G-IE O 1L 4E vh TBPM SEE)RE S5 % — &

ey t C t AUC¢ F
g . max max 12 in
ik | B n (hr) (ug/mi) ) (ug-hr/m) %)
TBPM-PI / p.o. 3" 0.25 38.14 1.67 87.80 71.4
<A R
TBPM / i.v. 3 - - 1.78 123.03 -
B TBPM-PI / p.o. 5 045+0.11 7.83+0.84 0.28+0.03 6.41+1.09 59.1
7
TBPM / i.v. 5 - - 0.18+0.02 10.85+1.15 -
p TBPM-PI / p.o. 3 0.67+029 570+1.98 0.69+0.09 11.05+1.98 34.8
4
TBPM / i.v. 3 - - 0.67+0.09 31.74+4.22 -

Vb = fEHESE, * KA A~ b n=3 D pool THlE LHM L 7

2. HIZE T B 10 mg/kg C-TBPM-PLHL[EF 4% 5- & % W id 10 mg/kg “C-TBPM H Al R A
5050 i 4E b TBPM SRIENRE S5 X — 4

] frax C t AUCj¢ F
é . max max 12 in
ik / phgys " (hr) (g eq./ml) () (ugeq-homl) (%)
> TBPM-PI/ p.o. 3 0.50 +£0.00 5.80+2.33 0.38+0.07 5.86+1.09 449
V%
TBPM /i.v. 2 - - 0.31 13.06 -
b + A

3. WFEB XD T v b & B0IEHILIZE T 5 10mg/kg “C-TBPM-PLAR I 5-# 0 [fiL4E vh
TBPM & H#EF%

10 [Hv]

10 [ZvH] ——
—O0— B

——KhE
—O— R Eh

] ]
g g
i #
: :
= :
& 0.1 § 0.1 3
3= =
0.01 0.01 L L L L L L
0 1 2 3 4 5 6 0 1 2 3 4 5 6
K¢ (hr) e (hr)

%i@%@&ﬁ% (7 v I n=3Dpool, ¥ ; n=3)

B3
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3. WEBLUAT v MBI 5 10mgkg “C-TBPM-PI Hi[nlF 13 5 0 [ 4 H TBPM H48)
HE/ST A — &

tmax Cmax tl/2 AUCinf
B n (hr) (ug eq./ml) (hr) (ug eq.*hr/ml)
s 3" 0.5 1.29 1.4 3.62
7 v b .
R 3 0.5 2.89 0.7 3.52
MBS 3 0.75 +0.66 475+ 1.64 0.73+0.17 6.90 +3.89
Y
R 3 0.50 £ 0.00 4.06+2.25 1.34+0.61 9.00 +0.50

b + KERERSE ¢ KA A b n=3 ? pool THIE LEMHIL 7=,
BT

X 4. 9457 » M2 UC-TBPM-PI % 10 mg/kg HFE 530 7D 2G4 — b7 V47T 4

15 12 27 17 9 13 20

10 11 24 18

1. &% 6. FEYE 1A 11. ik 16. fifi 21. B 26. Hrallt

2. 1% 7. HRER 12. A 17. 31 T 22. FZRE 27. WEEIR
3. i 8. FItalgNf 13. 15 18. i3k 23, JIai

4. i 9. HNE 14. ik 19. FaEfk 24. %

5. g 10. /V— & —Jlit 15. JiFHik 20. Bif VR 25. FE%

TSN W, 24 1R

ORI, 1 & FFEE MR BERE T > REARED SN, M5 (4.00 35X085.95 ug eq./ml)
7z (K4 % XVMS). DSTAB LT, 5296 K 15415 Th >
FHEBIORAT v PiZBWT, "C- 720 ROTHEIKIZ6.97 6 KU 14.39 ug eq/g, Wi
TBPM-PLARI1¥%5- 0.5 KEE 32 O RBRINBCHBERE  DEIC 24556 K 181643 ug eq/g TH D, ThH i
FEhZEh, {22296 5 K U1056 ugeq./g, /N MEEHIRED 1.74 XU 24215, 0.61 HKV'2.76
B2 21158 K U89.14 ug eq/g LG RWBUHAE 5 Th > 7=, —Ji, /M2 0.05% KT 0.09
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5. B#T » M2 *C-TBPM-PI % 10 mg/kg HF% 530 7D 2B+ — b T O+ 7T 4

Right axis aspect

22 3

4 20 28 5

Central axis aspect

17 27 11

23 24

25 30 29 21 8 6

14 Left axis aspect

1. B 7. HREER 13. 15 19. M 25. %

2. I 8. A wHEN 14. Bk 20. MEEK 26. FE%

3. Bl 9. HNEY 15. FFHs 21. Rij L 27. Ml

4. firg 10. /N — & — i 16. i 22. H A& 28. HUR IR
5. ¥ ElEhs 11. Dok 17. % Tl 23. ¢S 29. iRk

6. FEH ik 12. IBNE 18. MR Y > oS 24, B 30. BEEAIR

TSN L B, 24 R

ug eq./g, KMl 0.05% K1°0.08 ug eq./g, M#E
BEWIZ0.05 86 K 1T00.05ug eq/ mlTHD, Zhb
TR MAEHIRED 0.2 5L T Th -7 (%
4% KVEKS), 0.5, 25 KU 6REH% DML
DA IR U Z2RER, T v MIZHARIHE
7y PCIE, MBEPREHERS & KB L T, S ldds
7 6 D IRARED TR A EMER 3R 5 7z,

22 MEEARKEE

BHEEBYIZ BT 5 TBPM O E ARG AR %
in vitro (BRHF23) CREfiL 72, fERE£6IC
AUz, SRR E & 0.1~100 ug/ml O i FEE HipH

ZBWTRIE EDORARER L2, FEHR
WoEN, TR (90.4~98.3%) >F v b (78.5~
90.0%) >t b (59.7~73.9%) >H )L (35.3~39.3%)
>4 X (15.7~18.7%) DNEAIZEOFEAHRER L 72,

2.3 7 v MELF#iTH

TBPM/CS #£5- Gl if 3 I [t 1% D & HARRE I I
3 IfiL 4 v TBPM Y 13 5.67+3.19 ug/ml, ELF
TBPM #2)% % 1.57+1.85 ug/ml, ELF#473 (Il
42 TBPM R 12%$ 3% ELF H TBPM iRIZ D )
1321.8+14.7% TH > 7=,
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K4 IR THMESDA 7 » 2 UC-TBPM-PI & 10 mg/kg HIFFI4E G- U 72 & & DML S g

RS
pap FAREPNIEPEE (g eq./ml or ug eq./g)
30 4y 2 FRFfH 6 FFfH

i 4 4.00+0.55  (1.00)  3.16+£0.70  (1.00) 2.01+0.46 (1.00)
i 2.81+£039  (0.70)  2.24+0.56  (0.71) 1.52+0.27 (0.76)
PN ] 0.05+£0.01  (0.01)  0.06+0.01  (0.02) 0.07 +0.01 (0.03)
AN 0.05+0.01  (0.01)  0.06+0.02  (0.02) 0.08 = 0.01 (0.04)
Jibi Bt 0.05+£0.03  (0.01)  0.19+0.08  (0.06) 0.17 +0.02 (0.08)
RN 0.68 (0.17) 0.79 (0.25) 0.40 (0.20)
IRER 021+0.02  (0.05)  028+0.06  (0.09) 0.34 +0.05 (0.17)
SN 0.64 (0.16) 0.63 (0.20) 0.47 (0.23)
Nl 0.65+024  (0.16)  0.62+0.05  (0.20) 0.50 +0.10 (0.25)
FH TR 0.61 +0.07 (0.15) 0.44 +0.05 (0.14) 0.32+0.07 (0.16)
Jifa Ji 0.18+£0.02  (0.05)  0.17£0.03 (0.05) 0.16 +0.01 (0.08)
Dol 0.64+0.13  (0.16)  0.48+0.05  (0.15) 0.39 £ 0.07 (0.19)
fifi 0.78+0.12  (020)  0.59+0.06  (0.19) 0.48 +0.05 (0.24)
JiFHik 354+£0.79  (0.89)  234+048  (0.74) 2.07+0.17 (1.03)
P ik 6.97+290  (1.74)  587+0.72  (1.86) 4.18+0.28 (2.08)
Al D 0.43 (0.11) 0.52 (0.16) 0.45 (0.22)
JIEk i 041+0.19  (0.10)  0.27+0.05 (0.09) 0.32 +0.09 (0.16)
e 143+£0.53  (036)  0.78+0.17  (0.25) 0.92 +0.43 (0.46)
SR Y] 042+027  (0.11)  032£0.15 (0.10) 0.21+0.02 (0.10)
fEna =) 0.54+0.13  (0.14)  0.50+0.12  (0.16) 0.41 +0.05 (0.20)
B 0.55+0.09  (0.14)  0.59+0.14  (0.19) 0.38 +0.09 (0.19)
3 0.61£0.11  (0.15)  0.57+0.09  (0.18) 0.47 +0.09 (0.23)
BHE 0.64 (0.16) 0.66 0.21) 0.35 (0.17)
KSR 1.39 (0.35) 1.12 (0.35) 0.74 (0.37)
RS REE Y > S D 1.51 (0.38) 1.35 (0.43) 1.83 (0.91)
R 0.69+029  (0.17)  0.62+0.07  (0.20) 0.48 + 0.09 (0.24)
1 N 1.00£0.63 (025  0.74+020  (0.23) 0.58 +0.02 (0.29)
AT 0.44 (0.11) 5.27 (1.67) 1.86 (0.93)
H 2296+3.36  (5.74)  10.18+2.78  (3.22) 3.52+0.70 (1.75)
N 21154543 (5.29) 13.44+4.88  (425)  20.56+635  (10.23)
K 1.77£1.79  (0.44)  092+028  (0.29) 228 +0.47 (1.13)
72 245+1.52  (0.61)  447=x2.15 (141) 13301542  (6.62)

SEEME + AR S (n=3), FRINPNEIIEE L, D 3 ko 7 —
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£S5, IRMEE THEMEREL T » 12 C-TBPM-PI % 10 mg/kg IR ITHE 5 U 720D MM A el

FARRPIREE (ug eq./ml or g eq./g)

ik 0 2 Wi 6 T
i 4% 595+1.16  (1.00)  1.57+0.38  (1.00) 0.28 + 0.04 (1.00)
1k 3.58+0.73  (0.60)  0.93+024  (0.59) 0.17 +0.03 (0.61)
PN ] 0.08+0.01  (0.01)  0.02+0.01  (0.01) 0.01 + 0.00 (0.04)
71N 0.09+0.02  (0.02)  0.03+0.01  (0.02) 0.01 + 0.00 (0.04)
Jibd e R 0.05+£0.05  (0.01)  0.05+0.03  (0.03) 0.01 + 0.00 (0.04)
REREN 097+047  (0.16)  0.19£0.06  (0.12) 0.08 + 0.03 (0.29)
AR ER 027+0.02  (0.05)  0.13£0.04  (0.08) 0.04 +0.01 (0.14)
R 0.72+0.15  (0.12)  032+0.12  (0.20) 0.08 + 0.03 (0.29)
N — i 0.44+0.05  (0.07)  0.13£0.04  (0.08) 0.05 +0.01 (0.18)
5T 0.71£0.02  (0.12)  0.19£0.06  (0.12) 0.06 + 0.01 0.21)
i i 032+0.03  (0.05)  0.09+0.03  (0.06) 0.03 + 0.00 (0.11)
Lok 0.68+0.12  (0.11)  0.19£0.05  (0.12) 0.05 + 0.01 (0.18)
Jiti 122+£0.16  (021) 034004  (0.22) 0.09 + 0.01 (0.32)
JHF ik 267+0.63  (0.45) 296044  (1.89) 1.94 +0.07 (6.93)
B Mk 1439+ 1.14  (242)  500+0.97  (3.18) 1.40+0.14 (5.00)
Il 0.59+0.09  (0.10)  0.20+£0.09  (0.13) 0.06 + 0.02 0.21)
JIE ik 0.40+0.07  (0.07)  0.13£0.05  (0.08) 0.05 + 0.01 (0.18)
iAE ik 0.84+0.13  (0.14)  021£0.07  (0.13) 0.09 +0.01 (0.32)
EREN ] 033+0.06  (0.06)  0.06+0.03  (0.04) 0.02+0.01 (0.07)
&R 0.61+0.15  (0.10)  0.18+£0.09  (0.11) 0.05+0.01 (0.18)
B 036+0.09  (0.06) 0.11+0.04  (0.07) 0.03 +0.01 (0.11)
B 1.14+0.16  (0.19)  033+0.14  (0.21) 0.13 £0.03 (0.46)
B 0.53+0.07  (0.09)  0.18+0.04  (0.11) 0.05 + 0.01 (0.18)
KEWR 1.11+£029  (0.19)  0.36=0.10  (0.23) 0.14 + 0.02 (0.50)
RETEIIRE U > /i 1.10+0.19 (0.18) 0.28 +0.11 (0.18) 0.16 +0.02 (0.57)
s B 0.45+0.11 (0.08)  023+0.08  (0.15) 0.05 +0.01 (0.18)
K R 0.84+0.13  (0.14)  030+£0.08  (0.19) 0.08 + 0.02 (0.29)
AT R 0.56+0.39  (0.09)  0.65=0.81 (0.41) 0.07 + 0.04 (0.25)
" 1056 +332  (1.77)  1.65+£0.35  (1.05) 1.56 +0.28 (5.57)
/NG 9.14+5.15  (1.54)  1.89+£1.23  (1.20) 2.05+0.42 (7.32)
K 0.73+0.19  (0.12)  036+025  (0.23) 420+ 1.98 (15.00)
I 1643+ 1431  (2.76)  9.41£9.09  (5.99) 1.71 £1.38 (6.11)

SRfE = BRUEIRSE (n=3), FRINPIEIMAE A RIE I
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#6. KB 51T 5 TBPM D in vitro VS & S A%

1 FEEHE (%)
0.1 pg/ml 1 ug/ml 10 ug/ml 100 pg/ml

<A 96.6+0.1 98.1+0.2 98.3+0.1 90.4+02

Z v bk - 90.0+0 89.9+0.6 78.5+0.7

A X - 18.7+2.3 15.8+1.0 15.7+0.5

WL - 39.3+£0.6 374%15 353+13

(SN 73.9+3.1 67.0+0.3 67.0+0.2 59.7+13

Ml (n=3), BRAFAiHE:

3. K&

3.1 in vitro fXEHIRET

TBPM-PI DG DM DO H M AW 5 »ic T
57912, i UhR) B KO () O
Fy b, BB LU OGSO HISy i S9
55 ¥ K ONAE 2 T, in vitro (R A #ET L 72
(X6, 7% LOMS), /N SImIZT I Tk
GToMENRRDLN, 7y P BXOH LTI
TBPM-PI %* 5 TBPM D Z {73 R Z B 1 & X
DEEY TIIER AR L7228, & P TIVN
Y He R R 2 i 2 7R U 7=, 1T S9 i 5y
IZBWTE, Yk kOe FRSEEY CNR)
EREEN (BAN) THEEIRShE» 57208,
7w b TIIBCAE Y RS B TBPM-PI
75 TBPM NOZE-HER 2 I 2R U7z, Ii%E
W TidWwWdhode &, st (b
W) o KOBEIY (RA) I2EEIRNT, &
RLPITHEEAR TBPM AN AR S Nz, 7— 413
IREENWD, WFhDOv MY v 72BN TE,
TBPM-PI 4 6 F:& L T TBPMAE X, fthod
RN OERIIZE A ERD O NLE 1 5T,

32 Ty hBEXUHIVICE T B in vive RBHERR
eI K ORAIHO 7 o b d B NIEH L
12 10mg/kg "“C-TBPM-PI % Hi[ul#% 1% 5-%% o [fiL
WoIvrruv b3 7 4 —%K9B IV 10

IZ/R L7z, WX X 7z TBPM-PLIZ R » 12
TBPM ¥ K UFLIC11,562 (TBPM MK @#4) -~
LEHENT, Ty b, L& IR 28 4y
FHEICKMOEHIEZE A SN = BbEh
IZHERR X /=AY, TBPM-PI &5 & U TBPM-PLIIAK
S OTERAEIZ Y — 2 ZER S N b o 72,

33 v NRBBRAOEZE
TBPM-PIDMEVE T » b2 F61) B IF %
FRNOHEIZOWTHET572%, TBPM-PI %
G#iE, TBPM-PI1% 1, 10 % LU 100 mg/kg D FH
BT, AP, TBPM-PIESHATH 5 0.5%
CMC-Na % 10ml/kg T, BPExlaifiy, 7= /3
L —ILF )T L% 80Omgkg DFHETENE
N1H 1B, 7 HERAEREOREG L, w5 24
IR R % P 2 i Y LR L 72, AR A 110
ALz,
TBPM-PI% 58Tk, F bru—Lb Ak,
7 I ) VN FOLEEYE, 7= VKR L
P, 7-2 b F o) VO FLEE, T2
270 Y 6p-KEALWEE, 72 P ZAF7 v 160-K
BALIEYE, 7 2 b 270 v 16B-KBALTE S KO0
UDP-Z' L7 v v REREREREES, 72T g
MDD Ivay - AEARIS, THTNRREE
EDEEEITRD 5Nz b OORG-BARITH) 21
M3, ZORMERIF2/BELU T Th -7z, 3
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6. /MM S9 & F 7= in vitro 12 51T 5 TBPM-PL il

100 -
e R 80 —o— T hEhAE
N X —O0— T hkEL
jg 2 60
b =®
= %
E = 40
= =
= 20
O L L 0 1
0 20 40 60 0 20 40 60
FER (47) FERE (47)
100 -
o —&— L
S S —A— PILEREL
X 5
4};\,( =
= =®
= =
.
S =
=
0 L‘ Il 1 1
0 20 40 60 0 20 40 60
FER (47) FERE (47)
100 -
—— bR/
il AN PN

TBPMAHAKLE (%)

TBPM-PI #AEE (%)

Il 1

0 20 40 60 0 20 40 60
W (40) wefH (50)
R 99 b, hEE B, FEE: & b, MOPS #EfiE pH7.4 CHBLL 72 S9
IO = BEHEZE (n=3, *:n=1)
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[X7. B S9 & FH\ 7= in vitro (2 35 1 5 TBPM-PI

100 100 - —o— T NEhHs
o o L
80 %0 | —O0— T MR
S S
AJ N
;g 60 2 60
240— E 40
<" /m
m =
=20 + 20
0 : 0
0 20 40 60 0 20 40 60
RER (59) R (43)
100 —A— PLEhE
_ —— PV
S 2
S S
ﬂ ~
B ay
o =
s =
= 2
< 2
[-® m
@ =
0 1
0 20 40 60 0 20 40 60
RERE] (49) RERE] (49)
100 100
~ 80
S &
< S
AJ N
5}:( 60 2
= = 1]
= E DN
E E —O— bR A
m =
=20
0
0 20 40 60 0 20 40 60
B (40) W (99)

EB s 5 b, B L, FEE & b, MOPS#EK pH7.4 THESIL 72 S9
FEfE = BREFZE (n=3, *: n=2)
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8. MMUAE A FH 7= in vitro (2 3513 5 TBPM-PI R

100 ? 100
~ 80 | 80
< 9
u <
R® 60 f 260 | —o— TN
o s
= = —0— T bk
&40 | E 40 |
- :
= 20 20 |
0 o—(—o0— o 00
0 20 40 60 0 20 40 60
RERE (99) RERE] (99)
100 5 100
—— —&
~ 80 | 80
S ~ /
< X
fé 60 | R 60 'f
h— S
&40 F S 40 |
zZ A o —A— YL
m = B
&= 20, 20 —A— LR
0 — /x . g 0 A )
0 20 40 60 0 20 40 60
WRERE] (47) RERR] (99)
100 100
@ 80 80
ﬂv S SRR N
= 60 x 60 —O—EMRA
5 40 < 40
2 %
m =
&= 20 - 20
0 ﬂ 0 1 1
0 20 40 60 0 20 40 60
FRERE] (49) RERE (43)

FEE Ty b, B L, TEEL BB
SEYME = RS (5 B X UWIL D n=3, & b ! n=3~5)
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U9 ¢Y SZ9S TIDNT WW 9 L] SNIIL UMW L HE~T 0 ¢ iRy Id-INdDL ‘U g0y ¢ [d-INdDL : [lhns)
B4t () @LocHIE (@ BLsEHRF (@) | Loz (@) < cyEx (V)
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49 () 29511011
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29S 11001 =
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79511011 e,
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X 11-1. WS » MiZEF 3 TBPM-PLD 7 HBEFE I X B ISR B~ 0 28

SEH
A
0 50 100 150 200
Body weight
(2

Y

A

0 20 40
Microsomal protein content
(mg/g liver)

NI

SEEEEEEEEH
A

0 02 04 06 08 1
Cytochrome P450 content
(nmol/mg protein)

Cytochrome b5 content
(nmol/mg protein)

T :‘ ¢
77777700 c
a

®)

0 200 400
Microsomal protein content
(mg/liver)

U]

DS
IS Y

A

SIS

Liver weight / Body weight
(%)

Cytochrome P450 content
(nmol/g liver)

d
LSS SSSS SIS ¢
b

N

Cytochrome b5 content
(nmol/g liver)

0 2 4 6 8 10 12

Aminopyrine N-demethylase activity
(nmol/min/mg protein)

0777777777777 222

0 0.2 0.4 0.6 0.8
Aniline hydroxylase activity
(nmol/min/mg protein)

[ I: Vehicle (0.5% CMC-Na),

0 100 200 300 400

Aminopyrine N-demethylase activity
(nmol/min/g liver)

0 10 20 30
Aniline hydroxylase activity
(nmol/min/g liver)

N

SIIIIIIL

200 400

Cytochrome P450 content
(nmol/liver)

0

50 100 150
Cytochrome b5 content
(nmol/liver)

Aminopyrine N-demethylase activity

N

(pmol/min/liver)

c
.
b

0

v 100 mg/kg TBPM-PL, I 30 mg/kg Phenobarbital sodium

a) Student’s t-test (p<<0.01), b) Student’s t-test (p<<0.001), c) Dunnett (p<<0.05), d) Dunnett (p<<0.01)

SR + FEHERSE (n=5)

100 200 300
Aniline hydroxylase activity
(nmol/min/liver)

1 mg/kg TBPM-PI, \YNN: 10 mg/kg TBPM-PI
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X 11-2. WS » biZE 7 3 TBPM-PI D 7 H BEFEIC X 2 TSRS SR\ D B2

/%

0 0.5 1 15 2

7-Ethoxycoumarin O-deethylase activity
(nmol/min/mg protein)

0 02 04 06 08 1 1.2

Testosterone 6B-hydroxylase activity
(nmol/min/mg protein)

b
n n "
0 0.5 1 1.5
Testosterone 160-hydroxylase activity
(nmol/min/mg protein)
¢
b

0 0.5 1 15

Testosterone 16B-hydroxylase activity
(nmol/min/mg protein)

0 0.5 1 15 2 25

UDP-glucuronosyl transferase activity
(nmol/min/mg protein)

[ ] Vehicle (0.5% CMC-Na),

7-Ethoxycoumarin O -deethylase activity
(nmol/min/g liver)

Testosterone 6B-hydroxylase activity
(nmol/min/g liver)

e
n n n b
0 20 40 60
Testosterone 160-hydroxylase activity
(nmol/min/g liver)
b

r n "

0 20 40 60

Testosterone 16B-hydroxylase activity
(nmol/min/g liver)

[EEEEER

UDP-glucuronosyl transferase activity
(nmol/min/g liver)

880
S
774,

0 200 400 600 800

7-Ethoxycoumarin O-deethylase activity
(nmol/min/liver)

0 100 200 300 400

Testosterone 6B-hydroxylase activity
(nmol/min/liver)

0 200 400 600

Testosterone 160-hydroxylase activity
(nmol/min/liver)

0 200 400 600

Testosterone 16B-hydroxylase activity
(nmol/min/liver)

s
SN
V X

0 200 400 600 800 1000

UDP-glucuronosyl transferase activity
(nmol/min/mg protein)

1 mg/kg TBPM-PI, NIXN: 10 mg/kg TBPM-PI

/ 7. 100 mg/kg TBPM-PI, : 80 mg/kg Phenobarbital sodium
o2z /k /kg Phenobarbital sod

a) Student’s t-test (p<<0.01), b) Student’s t-test (p<<0.001), c) Dunnett (p<<0.05), d) Dunnett (p<<0.01)

¢) Dunnett (p<<0.001)
SR = BRERZE (n=5)
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#7. TBPM-P1 & K O'TBPM IZ K % & | P450 75 TR~ DFHFEH
% of control (% of inhibition)

SRR 1T (E)P;ﬁ;;ll 10 ug/ml 100 pg/ml B 1t ot R

(261 um) (26 um) (261 um)
CYP1A 103.2(-3.2) 104.5 (-4.5) 111.5 (-11.5) 6.2 (93.8)
CYP2A6 72.1(27.9) 104.8 (—4.8) 105.1 (-5.1) <14.8" (>85.2")
CYP2B6 103.1 (-3.1) 98.3 (1.7) 101.3 (-1.3) 30.9 (69.1)
CYP2C8 92.8(7.2) 104.3 (-4.3) 108.7 (-8.7) 29.6 (70.4)
CYP2C9 78.1(21.9) 99.6 (0.4) 96.7 (3.3) 11.6 (88.4)
CYP2C19 64.8 (35.2) 82.7(17.3) 64.8 (35.2) 32.4 (67.6)
CYP2D6 102.8 (-2.8) 103.1 (-3.1) 104.7 (—4.7) <15.9" (>84.1")
CYP2El 102.8 (-2.8) 94.8 (5.2) 98.0 (2.0) 33.3 (66.7)
CYP3A4 69.5 (30.5) 98.9(1.1) 100.9 (—-0.9) 6.4 (93.6)
B R & 2 iR

CYPI1A: o-Naphthoflavone (1 um), CYP2A6: 8-Methoxypsoralen (5um), CYP2B6: Orphenadrine (500 um),
CYP2C8: Quercetin (10 um), CYP2C9: Sulfaphenazole (3 um), CYP2C19: Tranylcypromine (20 um), CYP2D6:

Quinidine (4 um), CYP2E1: Diethyldithiocarbamate (100 um), CYP3A4: Ketoconazole (1 um)
* L RRAL T CH - 72720, MHRA X HH

say —LHEAImg Y20, Higlg47z0k
FOMFIES 720 DF 2 b 2T 1 ¥ 16B-KEEALTIE

#¢8. TBPM-PLIZ &k 3 & b P450 4 7-F~DFH
EEAICRTE T LA v FaRN—v gV

. DB
IZoWTE, #GEBINCMES AR AEN2ED
ENFEDOD, ZFOHMfERIIXTHERED 1.75 5L ST HE 15 min preincubation
T Tho7 M EMS, TBPM-PIO 1~100 mg/kg (% of control) (% offinhibition)
BEISENT, 7y MR #REER o CYPIA o790 30
AT 7. CYP2A6 127.4 —27.4
CYP2B6 98.6 1.4
34 ENFIZOYV—-LEAWEPAS)EREE CYP2C8 903 9.7
TBPM-PI % # 100 ug/ml (261 um), TBPM i
%3& Hg/ml (261 4im) B cypaco 187.7 877
JEA& 1085 KOV 100 ug/ml (26 % K U261 um) &
L, EMIFR 20y — 2% T TBPM-PI & & CYP2CI9 108.7 87
" TBPMIZ & % & I P450% 1% (Cypla, — CYP2D6 108.0 -8.0
CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19,  CYP2EI 99.7 0.3
CYP2D6, CYP2E1 # K UFCYP3A4) 1Zx1d 5 ¥R CYP3A4 57.3 427

PHEMEH 2 e L7z (7)., ZOFER, TBPM-PI
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® CYP2C19, CYP3A4, CYP2A6 ¥ & UF CYP2C9
IR BRHEFIE, 100 ug/mlizks T, The
N35.2%, 30.5%, 27.9% % L 1V'21.9% CTh > 7=,
> CYP 2 FREIZ X 2 PHEIL 72% AT Th -
72. TBPM ® CYP2C191Zxf4 2 fHEZ 1 100
ug/mliZHBW1T352% CTh 0, fid CYP 51l
NI BHFERIZIZINLUT o7, 2O LD
5 TBPM-PI & K ' Z DGR TH % TBPM O
IC,, ff i3V g o FREIZ I\ T8 100 ug/ml L
ke,

%72, B MIFI 270y — 20ERIGIZKET
TBPM-PI 100 ug/ml, 15577 v 4 v F 2R —
VaVICkBWEORR ET o7 (R8). TR
B, CYP3A4IZX L, 42.7% DHES, CYP2C9
B LU CYP2A6 TiE87.7% 6 & U 27.4% DEFFNG
PED 2RSS, D CYPFRETIKIE L
A EFZENRD ENB 5T,

4. Heitt

HEVES K OMENE S » M ICHER T “C-TBPM-PI %
10 mg/kg ARG L& % | HEPES » F Tt
Pe55% 120 K & TloIREB KO AT Tt

580 42.7 1 £0°58.3% Ak <, IR
FEAEPRMEhZWEDEEZ 6h7z (X12),
o, WEPET v P TIIRES KUHEBN36.9 B LT
62.2% PRt E Nz, MEMET » b & B ITH51% 48
e & Tl 5RO KA PRt S h =2 L kb,
HC-TBPM-PLIZHE R A ICfRIp PRI X 5 Z & A8
NENTz,

MEEHEYES » FIZYC-TBPM % 10 mg/kg Hi[nl&#
MRNEEG- L7z & &, 5% 24K TORE K
OHEV PR IE, 2hZh 8746 KU 11.4% T
Hotz (K13), 7z, 5% 4R TSRS
BOKE AP E N2 & XD, “C-TBPM I
R Es KOV APRitE h B Z & AR &
Nz,

ZE

hE S, RlRES, Mo 3E0 T RIER
5 T & % PRSP, BLNAR (f-lactamase-negative
ampicillin-resistant Haemophilus influenzae) & O
R SRR AL AT EHEA TR D D, R/
BV TEMEH I T BRI H 5. TBPM

X 12. #aRiErEds L OMEES » b i2 “C-TBPM-PI % 10 mg/kg MR IHE5- L7z 2DIR, #b X

OIS P B BE PR
[#E]

100 | %//‘——a——a——* 100
80 | 80
S S
% 60 % 60
= 2
b b
& 40 & 40
Bk Bk
20 20
0 N\ 1 L 1 0
0 24 48 72 96 120

Time (hr)

FIfE + BEHERSE (n=3)

[V

—o— Bkt
%
R
—— R

0 24 48 72 96

120
Time (hr)
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13, AERHEES v b IS
R PR R BEPRIER

100

“C-TBPM % 10 mg/kg H[OIFRIRA S L7z & 2 DIR & LT

(=) x®
> >

RREPER (%)
s

20

0 6 12

Time (hr)

P2 + FEUERSE (n=3)

1%, PRSP X BLNARIZX LTI i & H
L, TBPM®O 71 K J v Td 5 TBPM-PLiZ, #]
DRI NN LRPUHEHE L LT, NG
PO H %, BlERIES L b O ilid & BIhE & L
THEMED SN TND, (K, I LHR
PURSIIEHATH D, EIERGUERHSE & LT
W) B GG AT W 2 T % 4, REEA
ELTHWSHRS TBPM-PLIZE W TR, it
ERERIRL VIR LIRROEN S, Thbb,
BOFE UCHERTRI2H720, +5axMER
Bty CE BIMPEREA RS Z L AEETH D L
Zbhiz,

YYA, T b, A XBLOYILIZTBPM-PI %
HEREORG- L7z b &, KREIRIC I 5 g dh
TBPM D ¢ & Z N ZH0.25~0.67 KR &3 h
DFYIFE T EER BRI AGRD 5NTze T b
4xﬁiwﬁw'ﬁwéquu%h%hom~ow
BEECh D, MR ITMlEEh 2 5k Le, v

ZUZBT B 1, F1L6THRRITH D, fhofE & D &
AR Lz, ZHd, v 20651 2 MiEEARE
AN, ORI TR TEWZ E26, H

o |-e—esEm
O
—— Bt
A
18 24

PP ENS Z BN HTIE B WrEE L
bz, ¥UA, Ty b, A XBXOCHNITET
2HPPENRI#EIL34.8~T714% TH D, Wih
DEYIFEIZ 5500 C ) BAF AR TIBIE 2R U 72,
t b (fEEER ) 12354 T 200 mg O TBPM-PI %
4% 5. 4% O W EA K TBPM O ¢, 13 0.49 ¢
Cax \$ 9.4 ug/ml, JRAPEIFRIZ 702% TH b 2,

2BV T E P A TEN AR IE AR D

BN, NUICET 8NP EEE R E L
HERILKIZ X 2 REEGRER (55 TITERER) ©

#iRTIX, TBPM-PI%5-3 H D REIHKFE A &
<, WD b 2HEEIRNE SN TNBE Y, T
DOhFRIE, TBPM OENZRREINICIA, il
N7z TBPM-P1 O (& 1 7= EW B e 2335 5- L 72
e eI b,

TBPM-PLIZ, JGHRICHEM L TS /hNlohH
KEXNRIZL TS, BAIZET S 1hEIRET —
A, NUZE T 2EYEEE P/RL, 561

HERFEET2I2H7=0, JEEh & Ao
WENRE & Wik d 2 Z L IZAMTH - 72, b
K UBIL T » M2 UC-TBPM-PI #2115 L7z &

=
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ZOIAEH TBPM IREHERS 2 L 72 25, £
D Cop T o MIZIARIE T v b TS,
AUC, (3 5 KA T v b TIERITFEREZ T
Hotz, THHET w PTIRKT & 2N
M4 A & DI RAENMER RS 5Nz, £ 7 =
LRPIEHRIE, ZDIEE A EMIIED 5 M
WA 5 Z e BH6N TS, RNDKS
GEIE, SIS B REEI & D EnZ &
o, HWEHMIZB T EET 2 A RPIEED
IR S RAEI I L D BN LA ST
150, TBPM-PI & 2N 5D+ 7 x LRUFSHE
CIRMRZABRHIC KD, T 5 P TR T » b &
DIENC,, AR L7ZEEZ BN, F72, — RIS
WA O B PEMEE L, BB RS
<, HEEYNC BT 2 EMOPRM A EN S Z &
MENTW3BY, ZoZ s, HET v Mk
{7 5 TBPM DR D & DL T » LD B
EhotzbBEZ oMz, 72, AUC, DWW T,
FRCOBERAEERNBI G- LR, ks KU
AT v PEITRELENRDENEPr 728D
g I NIz, RIS, Wi KOS LIS
UC-TBPM-PI &5 L7z &, C BET
loax V&, TNTNKITREE TH - 72h8, Y
JUZ ARG YL T, EE D 2 6 DL Fo
88 67z, I Ll KO L (&
$1Zn=3) DAUC, ¥, ZhZh 438~11.38ug

inf

eq.-hr/ml 5 X 1°8.67~9.58 ug eq.-hr/ml, C, 1
ZNZF NN 3.34~6.54 ug eq. /ml ¥ & TV 2.63~6.65
ug eq./ml EAEARZEN K & <, IE 3L &y
L OFEYFRED 1T, 15D EFDHPANTH 5 &
FribNhiz, 72, PREHE? 12615 4mg/ke
TBPM-PL {5 s & UG ' 12361 % 250
mg (94 mg/kg) PHGREDOEYEREIR, C, »T
NZH3.48+1.67 % £ 087.92+4.02 ug/ml,
AUC, 5y B N ZH 11.00+1.84 5 & U8 15.85+
8.08ug-hrml &, KEZEWIHZWEEZE L 6N
775

HC-TBPM-PI #%1#5 6 K O T » M IZHiANRE
FHRE- U7 e &, e = BRI T b 5 B
U = RIS T A L 7228, 2 R IS R
JETHRAT T A ALEIEAAD B g, Bl B Dk
FHREDWHRIZER 2 TH D, FRAANOFAT I
Mo7z, TBPM E[EIC AN F L RFEHKTH
% Meropenem 1, 7 v MZE W THRNDKT
PSMAE R 1S LT 1.4~66.7% T & D X e
MMENZ ERFE XN THE 8T TBPM O HifX
NOMATHZ 1~4% LRREM T Th -7z, £z
TBPM-PLIZARIIHI T d 5 720 EHIRMR 50 & 5 7%«
S MHIRE D FRBA L, PIXIRE L
BRI L2 6, WIXEED R 2 &
B TIRWEE L SNz, 72, T v MR
% TBPM D fili D FEAT VL IMLAE i 126 L C
$920~30% TH O, i B-T 7 & LR PUFIEDOH
HROLEMETH 572, £/, ThHDB-F2
2 L ZPHEFIZERIC B WT, M (52
) PIREE ISR L TR 10~50% O ELF s fr ik
MR XN TR D 419 TBPMIZEWTE I N6
D B-7 7 54 L RPUHEEE & AR D ELF NDO AT
PRI X NS Z e 5, ik &Pk gy
EDWHE$ 2 LT, BATIERRHCREIC A S %
WeEEzZohiz,

SAFE U & S ONZEGEE R A) O
Fv b, FLBXOE FOIKE, TS B &
VYN SO M43 % FHN T, in vitro {REHRRET % 1T 5
72 WETNOEYEDO~ Y v 7 22BN T S,
ZORIGREIZETOEEALND EDOD, HR
712 TBPM-PI1 2> 5 TBPM A & 7z, 72,
B KO T v b, WOISH#T I K OB
JUIZ TBPM-PI & #211#% 5- L 7z & 2 O IfiifErp 5 &
IR ick o 2 KR A REI L7222 2 5,
TBPM-PI # & U TBPM-PI BHER (A IS HIE L 729X
TORRIZEW TR ST, BRI AR
Tdh 5 TBPMAEHRI N TWEEEL LN,
TBPM LIAHZIZLICI1,562 23388 67z, (LA
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PO L 725%, BN ZT L EINT, W OIEYEEITRAEY & K E N 5k
MEAKRTH 2 TBPMIZERT 28 DL ELLh  »ot,
7z TBPM-PI #7212 TBPM N\ & %54 &

TBPM-PI X° TBPM-PI BAER (A 2S5 BR IfiL X0 IR 12 72 8 5| Ak
SIAENT & D, S b kB b oo 1) Hixiba, M.; K. ItanAsH, A. IGARASHI, et al.:

ADoNLEhoT2, & MIEBWT, TBPM-PIFRL]
54 O PR IZ TBPM & L T 60~70% APt
X, B LIC11,562 1389 10% L a3k X s

Moo= h 5%, TBPM-PLIZIHIL S 2 5 1%L
I, ERMITH T X7 )L TBPM 124 X

h, FEAERMEZIZZ L aIRtEhsZ
ENEZ LN,

& 5 |2 TBPM-PI DT 3 RS2\ D 5 %
WS 229 5 7291 1~100 mg/kg O TBPM-PI
7THRKEHG L2 4, 79 TR
BEERNOBIIZEAERD N o7z, F
7z, in vitro FEWGHEABRIC F5 1) 5 TBPM-PI % &
U'TBPM D& I CYP 5 7D IC,, fEid v §h
100 ug/mlLh ETH D, EEIKIZ I 5 IiHE i
& ¥ KONRANOBATEZ IR T 5 &, CYPDOR
5§ 2 BPHEAER O ) 2 2 1345 TRV EE £
bh7z,

Pk, v 2, 99 b, 4 XBXCHILEHN
TTBPM-PIO#EMBIEA R L2245, T
DI HHEDD, WFhOEHYEIZHE VT
RN, DRI AROINEZ2 R Z & 2
Shkis ol FOES N7z TBPM-PLIE, #
RHPIZTBPM AL, FEPRIEG TH %

BEIZ i A L7z 0D, Zh UM R
RIS THRAF T S HLRIEEED SN g, AN DOEAT
P KAH > 72, TBPM-PI %5 Lz& D3
BREYNE, WHEAKTHZTBPM THD , KW
TLICIL562 23388 64, #4548 [ % % TIc
KA BR B L 0PI Eh 380 E2 5
N7, v F B LY EHWTTBPM-PILDY)
HEWNC B S g ReR i A 1T 5728 T A, &
IR, 5, FGEPARRE O i Pkit s & 2

2)

3)

4)

5)

6)

7)

8)

9)

In vitro antibacterial activity of LJC11,036,
an active metabolite of L-084, a new oral
carbapenem antibiotic with potent antipneu-
mococcal activity.  Antimicrob.
Chemother. 43: 2010~2016, 1999

Mivazaki, S.; T. Hosovama, N. FURuUYA, et al.:

Agents

In vitro and in vivo antibacterial activities of
L-084, a novel oral carbapenem, against
causative organisms of respiratory tract in-
fections. Antimicrob. Agents Chemother. 45:
203~207, 2001

UBukaTa, K.: Problems associated with high
prevalence of multidrug-resistant bacteria in
patients with community-acquired infections.
J. Infect. Chemother. 9: 285~291, 2003
R, AR A, RV GERERR AT
PEIZ #5515 tebipenem pivoxil MK D F B g
B XU LENORET, WAL ERES 2 MRS
57(S-1): 90~94, 2009

WAE L, BB, FBRA—, fb:
Tebipenem pivoxil #iURL oD /NS i B 4812
%95 cefditoren pivoxil FHENIR T » & 4
b " EHE BB USR58 TIAHASR) o
At AR 2 MRS 57(S-1): 167~185, 2009
Tsum, A.; T. TErasakl, K. IMAEDA, ef al.: Age-
related change in tissue-to-plasma partition
coefficient of cefazolin for noneliminating
organs in the rat. J. Pharm. Sci. 78: 535~
540, 1989

o, TLREIAEE, RIA EE, D SR
BIUOHARICKEF 2T 7y a AR Vi
ROARNEHRED LK, Xenobio. Metabol. &
Dispos. 14: 294~299, 1999

N LSS, SEHRIE, $aAR 2%, fth @ W)
MBI 572 b7 I/ 72 vvay 70K
N @) & , Xenobio. Metabol. & Dispos. 9:
482~498, 1994

Sato, N.; K. Kuma,
Population pharmacokinetics of tebipenem

T. Koresawa, et al.:
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pivoxil (ME1211), a novel oral carbapenem  13) Rk, Origikz, PrigiEsz, fib @ Sul-

antibiotics, in pediatric patients with oto- bactam - Ampicillin O FZERBIHIZ 513 BT,
laryngological infection or pneumonia. Drug oA, ik & O R, Chemotherapy 36:
Metab. Pharmacokinet. 23: 434~446, 2008 66~80, 1988
10) AUy, (EREfs i, BEKM, 8 0 14) MurLer-Serieys, C.; C. Bancar, M. C. Dom-
Tebipenem pivoxil @ B &l F} HE ok & 449 BRET, ef al.: Penetration of cefpodoxime prox-
NS 1 2 )E)RE, Jpn. J. Antibi- etil in lung parenchyma and epithelial lining
otics 62: 143~154, 2009 fluid of noninfected patients. Antimicrob.
1) #H¥%—Z, &K W [“C]Meropenem ® Agents Chemother. 36: 2099~2103, 1992
7 v MBI BRNERE. Chemotherapy 40:  15)  VALckE, Y. J.; M. T. RosseeL, R. A. PAUWELS,
132~144, 1992 et al.: Penetration of ampicillin and sulbac-
12) Bt 7, WEEE, O BE, fhROH tam in the lower airways during respiratory
* 7 x L7 CS-807 DFEEREIMIC 5 B (KN infections. Antimicrob. Agents Chemother.
B)fi&, Chemotherapy 36: 229~240, 1998 34:958~962, 1990

Pharmacokinetics of tebipenem pivoxil, a novel oral carbapenem

antibiotic, in experimental animals

Ko Kummal, Jux Morita?, Katsuyostr Suzukr?, Makoto Aok,
Kazuniko Karo?, Hirovukr Havasui”, SHiGek: StiBasaki! and
Tonru Kurosawa!

! Pharmacokinetic Labs., Applied Pharmacology Research Labs.,
Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd.

2 Clinical Research Department, Meiji Seika Kaisha, Ltd.

% Pharmacovigilance Dept., Reliability & Quality Assurance Center,
Meiji Seika Kaisha, Ltd.

Pharmacokinetics of tebipenem pivoxil (TBPM-PI), a novel oral carbapenem antibiotic, were known

in various laboratory animal.

1)

2)

3)

4)

In mouse, rat, dog and monkey, TBPM-PI were absorbed quickly, and the bioavailability was
71.4,59.1, 34.8 and 44.9%, respectively.

TBPM-PI was quickly converted to tebipenem (TBPM), an active form of TBPM-PI. Through
blood circulation, TBPM was distributed into the kidney at a high concentration and eliminated
quickly. There was no other tissue than the kidney, in which TBPM was highly distributed and
remained for a long time. In addition, low penetration to the central nervous system was con-
firmed. The penetration ratio of TBPM to ELF, that is the ratio of ELF concentration to plasma
concentration of TBPM, was 21.8+14.7%.

Serum protein bindings of TBPM in the range of 0.1-100 ug/ml were 90.4-98.3% for mouse,
78.5-90.0% for rat, 15.7-18.7% for dog, 35.3-39.3% for monkey and 59.7-73.9% for human.
In vitro metabolism was investigated in plasma, liver S9 fractions and small intestinal S9 frac-
tions derived from infant and adult animals. TBPM-PI was transformed into TBPM quickly in
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5)

6)

any matrices. It was confirmed that absorbed TBPM-PI was quickly transformed into TBPM or
LJC11,562 (opened ring TBPM) in the plasma after oral administration of '*C-TBPM-PI to in-
fant or adult rat and monkey. TBPM-PI and opened ring TBPM-PI was not detected in plasma
and urine samples. In rat and monkey, the oral absorption, distribution, metabolite and excre-
tion of TBPM-PI were not so much different between infant and adult animals.

Liver metabolic enzyme system was little affected by 7-days repeated administration of 1-100
mg/kg TBPM-PL. IC,, values of TBPM-PI and TBPM for human CYP isoforms were estimated
to be 100 pg/ml or higher.

After single oral administration of 10 mg/kg *C-TBPM-PI to rat, 36.9-42.7% and 58.3-62.2%
of radioactivity was excreted to urine and feces, respectively, by 120 hours after administration.
The majority of dosage was excreted out of body by 48 hours after administration. After single
intravenous administration of 10mg/kg *C-TBPM, 87.4% and 11.4% of radioactivity was
excreted in urine and bile, respectively, by 24 hours after administration. The majority of
dosage was excreted out of body by 4 hours after administration.
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