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BT A REDREL T <, g —m v S THIRFOIRIFRICH NS Th 5
Goat’s rue (French lilac) IZIAE D V, ZOWEMIZE ENL 77 =2 U BN ibESCEER 2 A
LMD, IT =V DEE 2 ORTLHETT A ROMENTONTZ D, £ ORER,
1950 AT YLD 7= Ry, THRAI L A MBI VO 3FEEHOE 7T A R
(Fig. 1) 23RSz 39, LaL, 1970 RIS, EL L TT7 2RI L HEER
LT & F—Y ZORWEAHEPHERE, ZLOETT = VR IR FIEE 22572
), FLEET ¥ R—V AX, Woln ARIET 5 L BN +oEELET 2RIEATH
Do ZORBIEY, DRETIIMLOE T T A RELHEADPEINDL Z LIk oTz,
T2 RN VR DHBET Y R AOFRBUBHEEIT 1 B2 10 T AHTZV K 40~60 AT
HHON, A MBIV IANTLDIRT v R— AORBMBE L 1 FI1210 FAHT=V 3 ARE
&\7:V$w:y*wﬁ¢ékum~moﬁ<w>’@@W%@%ﬁﬁﬁizwt:w
JRFE (SU) FIZ K2 ERMAEFFHEDOEHF LY RN L BER S TVWS 9 (Table 1),
7=. DeFronzo HIZ Lo Tithiiz A b I o OAMEICET 23X, ©7 7 F
A RIEOFINE L REMEZFIHIT 52X o0 &80 10 S5 |ZHETHEME S iz KEUHT
g R #BR United Kingdom Prospective Diabetes Study (UKPDS) 2 &~ T, AfjiG 2 BRI
BEZRITA MRV OBKRIARERH LIS N W, 2D OREIRIFZEIZIES
ZEFEA MRV I OFEMEE ZRMERRE S, KERCRINIZIB T 2 BB RE AR

—BPEEL LTHOWLNDL L IIER->TND 19, 2O L), BRKRIG T 74
RIS NAED T SOFELLERFEDOD, A FFAI L ET 2 VARV I VOHRT v R—
¥ AFEBURE DIENT BT 25 OV TEIRIZH S 0 TlEuy,

I|\‘IH
guanidine HoN—C—NH;
phenformin <j%(cH2)2 l‘\|lH I|\‘.IH

H/N_C_NH_C_NH2
buformin H3C—(CHz)y WH T\JH

_N—C—NH—C—NH,

Heo 0]

metformin 3L

: “N—C—NH—C—NH,
HaC

Fig. 1. Chemical structure of guanidine derivatives.
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Table 1. Glibenclamide-associated hypoglycaemia and metformin-associated lactic acidosis in

Sweden, 1972 - mid 1981”.

Usage* Mortality risk per
Drug Deaths
patient years 1,000 patient years
Glibenclamide 10 300,645 0.0332
Metformin 2 83,482 0.0240

*Average daily dose for glibenclamide = 10 mg

Average daily dose for metformin = 1500 m g

WA, B OIRNENRE 2 Hil#H1 9~ 5 Wl N 7 o AR — 2 — O RN HESR, %< OEZ
s BT AR—H — %4 LTRSS 2 ERALMNC/R > TE7 1810, KT AR
— 2 — TN OO E S A, IRPEREE e A AT S T R
AR —# —1Z solute carrier (SLC) 7 7 X U —IZ/FE S5 19, BIfEE TIZ SLC 1 52 D#Efs T
77 IV —RHLNIINTWND 1D, SLCIZTTRTELZ A IVETHLTEDa~ v 7 A
MIEDOREMEAN A AT 52 LN EEORMTH L, BEEBEEIL N7 v AR—4—T
LITHEIR D 1720, SLCICHBEEND h T v AR—F — 3SR BiEZ A L TWD R, Zh
OO CHEY BRI EE AT A R T OIX, 7a b X7 F FEEEAR (SLC1S) . Ak
T =AU T UAR—F— (SLC21), A1 A N T AR—4%— (SLC22), F'u k]
BB FH T v FR—H— (SLCAT) D 45D KT AR—X—Thb, 2Dt SLC22
77 IV =i, R EEEENOMEEEZA L THY, # 1aAFERICE VL — T EET
%19 (Fig.2), SLC22 7 7 X U —TF 3 FHO AW F 4 N7 AR —%— (OCTI1-3)
23& % 2V, SLC22A1 (OCTI; organic cation transporterl) 1% 1994 FE|ZHO T/ v —= 7 X
NIEEWD T AL N T U AR—=F—ToHY ., b kN CTIIAFIE IO LR O R 2 S HL
LTW5 2229, F7= b hOBENIRAE R AIE ORI IE SLC22A2 (OCT2; organic
cation transporter2) 23FEELL TWv2% 249, OCT1 & OCT2 MEAN S O FEEAp{E K2 2B
53 2 OB I 8 B L T B olcxt LT, OCT3 13K, (Dlik, “B4&#h. Ihig7e SI2)s
SFEHLTNWD 18, 2B, 7 v Tl Octl (XA & B, Oct2 IXBEMICFHRINRD Hh
% 2520, ERNICEBWTHF A & LTHFET D A bRV 1L OCT1 240 LCHA) - 5
PERE IR C b D AFIRICEL D A E ., OCT2 2/ L TR~ EPEILE D, 6> T, OCT
TA MR I OERNEREZFIEHT 52 HEEREREEZ HND,

M OHINCFIEDOFBRAHET 2D 1| SICMPREDE=4%—0d 5, FEPoDin
PIREDNH D —EDOAIRE LD BIERTIUTHE L LTORARFoICRETE T, HE



KRV FTEDLLFUERREBT D, 0L REHOMPRELZESTHHERE LTI,
W b T AR 2 — SRR, R AEEN ., BRI TOoRER L
BEa RERN BT HND, HEoT, A MRAIVICHEEBT S N T v AR—Z —2EK & 73
S THRNENEZ AB S, BHEORBLUIEEL 52X 2 RENRExbNE, LnL, 7=
VARV D OCT S EMRILIZBET 2RI nE TRINTE LT, BT A RED
FPERELE OCT ORFENEA B9 5720I2E, OCTICB T D 7 = & A bR
Y OBNEFEZ LT H Z ENAATIE RV EEB X BT,

Z ZTAMIZE TR, AT A MR OERNEREZHIEHT 2 & b OCT1 BX T OCT2 IZ4&
HL., EZ7 A FEOFEE L OB E~D B 0 iARBREREIC SN T HC IR L= 2 FE o
ST FA R (R RFRALIET 2RI Y) ZRAVTHRMNEIT T2,

Fig. 2. Predicted secondary structure of ocT1'®

The protein is thought to contain 12 transmembrane domains with both N and C terminus located
intracellularly. The first large extracellular loop contains three putative N -linked glycosylation sites

(indicated by branches). Cytoplasmic (IN) and extracellular (OUT) orientation are indicated.
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FBIE Ty MBI invivo 8B Winvitro FFELY A F~

A MRV RO EG I K, HIEEDL ORI S L, PIRZ B U CTHIEA~EY A
Fb, HIRIZED AENTZ A BRI I ELIHIT 21ERH 258 L, g 6 i
WHR~OREOKRIZIR TS ES 2129, —F, I har NI 7OEFRERZET 2 L
T, HENIZBIT 2 BV E VEBOEEMET L, HLBRHEO EAZ#H< 29, ERRREBICE
WTENLE VIR E BB EEZ R > TV E A, EAEUVBRENELS b L, EE
PEAT HI7MNCMN D, HERITE 2D h~MEEZ T 5 2 L7, TKREBERIZED
LV E VBBICHEERB ST E, MR DIEET HREEITR Y, HFigIC T g
A A O E I SO A, MR ELERMEAS 5 mmol/L (45 mg/dL) %A . C I+ @ pH
M 135 Kl Z S TIHEICHBRT v R—T A LB END5 30, AT v F—v R d &,
R, RO A&, WG, rhE A MEM, ELL AR EodER 2N T AR
B LT RN EONERIRIEICH S 30, IEET ¥ R—T ALV o T ARIET 5 & BEEEN
SAHRBREFEVLETHD, ZOXIT, A MRV U E o THIBIZIEZ ORI T
b5 LERICEIER O T &~ FR— A ICEET 2 B ORI T H D, 7= B

WAL TH A MR ERRRICHIRICI D A EN T, EHOmMEErRRTHLE
ADBNDM, TNETIZT = AV VOB AZOFEIZLRENI TR T2y, £
ZCARFETIE, BT A REOFEY ABSFE 2R 5720 "CHEfk L7z A hAL v
BLOT7 2BV I U EHOTinvivo IZBIT 27 v MFIE~OBATIER X W in vitro TRAGI
AERLIZH 1T 2 B AR fEt LT,

BHE REARGRORNERE

A RHRAI L ET 2 A ORI~ OB AR Z e 5 7260, MC- A RARL R
YHHWTMC-T7 = AL & 50 mgkg DR THEMET v MCHERROBS- L, gD
Hae. TN O REF K ONMIIR I AE  BCaE A E L7z, B U 72 SRRk b B9 O 1
Z L9 (Fig. 3),
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Fig. 3. Chemical structure of 14C-metformin (A) and 14C-phenformin (B).
* . 1C-labeled position
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% MCHERRIA % 50 mg/kg DO FARTTHEMET v MO OB G4, SHERIRD O REFFAIC BRI 2
AT, RSy 2 4y Bl U CHURTRE 2 IE L7z, C-A AL v 25 LTz & & otk
SPREIR T HAR IR0 5 U1 R R Tl LA TR BT (Cruax) 4.74 pg eq/mL (Z2E L7z,
THRITHLNTH Y | BG4 24 B TIE Coax DFI 6% E THA LT, "C-7 =3 v
ERE L& &1, A MRV A TIPS REIR E O ERITESHTH Y, S
% 4 RFfH T Coax 349 pg eq/mL IZEE L7, HORAURECDNTIR T L7e (Fig. 4), #&51% 24
] T Crnax DA 17%IZTD LT,
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Fig. 4. Plasma concentrations of radioactivity in male rats following an oral dose (50 mg/kg)

of "*C-metformin (@) and "*C-phenformin (O). Data are mean + SD values for three animals.



Table 2. Pharmacokinetic parameters of radioacitivity after an oral dose (50 mg/kg) of

"C-metformin and 14C-phenformin in male rats.

Tmax Cmax AUCO-oo
Drug
hr pg eq./mL pg eq.*hr/mL
Metformin 1.3+0.6 493 +0.15 344+2.1
Phenformin 47+1.2 3.55+0.76 62.9+ 8.6

The data are the means = SD of data for three animals.

[RELE i B2 D AT ]

MAIE P B REIREEHERE D2 DA B 7T A REMHEE DS ORINERICH D B2 b
554 30 43120 2 PARMAE R RE & PP AU RE A JE L, TN~ O RA T 2 fs
L 720 Z DG T TN O S BERRFE X A RV 2 U2 215 ngeq/g. 7 = AL R L8 147.1
pgeq/g THY, 7= AR VDHIBK TEEWVEZ R Uiz, —J70 FIURMIMAE PR E LA
RARLI 2522 pgeq/mL, 7 = VRV A 253 pgeq/mL ZR L, A REBALI D)
DK 2 EEWVIRETH Y . ST RBIR EHER OFRE R & KB L T, el 54 30
I B PANRIMAE PO AR IR B G BR M IR EE ISR D & WL bEfETh -7z,
KRR TIE 2 Y Clo Cptaoma TE1EL A R 28422, 7= AR V73613 Th Y,
EHITHFIBRA~OBITHENRIF CTH D Z 3 holz, Uik, BE 77 A RIITAFIRIC %
RNV IAEND Z EBH LN ERoTc, o, T2 BRI TR BRI A
THEA~E D IAFE N DBATHENEWZ &R SN2 (Table 3),

Table 3. Tissue radioactivity at 0.5 hr after an oral dose (50 mg/kg) of '‘C-metformin and

'“C-phenformin to male rats.

Tissue Metformin Phenformin
Portal vein plasma (pg eq./mL) 522 £ 047 2.53 £ 091
Liver (pgeq./g) 21.5 = 147 147.1 £ 29.6
Ciiver/ Cptasma 422 + 298 613 £ 13.6

The data are the means =+ SD of data for three animals.
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in vivo DFE~DOBATHRBRICI 1T D “C IR DB Y AZD . RE(LIR D28 % [k L
b DTHDDNHEND DT, 5% 30 /3 ICEER L 72 PRI R OB ey 2 Z A
HPLC THOMr Lz, TOREFR, A ML o 285 U7=FFo PR MEE I IR ZE bR D 8
R EdL (Fig.5). 7= U AR &G LIz L 13, REMKEOMIZ 2 SO &5 2
HHE—7 B’ &z (Fig. 6), 7 = > kb I U 5% IR S =W I 3 A2 B
DIAENDRTOMARMEFIZCHFEL T2 E0nh, 7oA UET7 vy FOMILE %
FllEhEiE 3 2RI 22T 5 2 LR Sz,
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Fig. 5. Representative radio-HPLC chromatograms of portal vein plasma at 0.5 hr after an

oral dose (50 mg/kg) of '*C-metformin to male rats. '*C-metformin standard (A) and portal vein

plasma (B) are compared.
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Fig. 6. Representative radio-HPLC chromatograms of portal vein plasma at 0.5 hr after an

oral dose (50 mg/kg) of '*C-phenformin to male rats. '*C-phenformin standard (A) and portal

vein plasma (B) are compared.
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NG OENRER X DICFEZ LT 5720 7 » MRS Z WGt 21T o7, 7 v b
@ﬁﬁﬁw:%mTMOX%mw:y(mpM>k”o71ymw:y(muM)%w%m
TA Y FaX— ] . FTE ORI~ IAENTZUREZIE LT 2 A, &
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R 13 R RE ﬁéﬁmﬂmwgnto#ﬁlbjiymw\/m\ 04y F TITIFEA
E!’Jfocﬁ%i\ﬁﬁm@f’ohto WITINDOEZ T A RIELIKE T TOERY IAZBNITRD Hi
einotz, Elo, HHRA~ORYIAHREIT T = AV OFRE -7 (Fig. 7). Z OfE
KLV REZHE T DRERAEORFHT, WV IALO ISR Z A FARAL I 5 47,
7 xRV F 10 FITERE LT,
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Fig. 7. Time course of uptake of '*C-metformin (20 pM) (A) and "*C-phenformin (20 pM) (B)
by rat hepatocytes. Both compounds were incubated for the designated periods at 0°C (O) and

37°C (@). Each point represents the mean of two measurements.



F A I3 DR BRI R EL Y JA -

KETTFA REDOT > bk ~ORRMEFA 2B AZ RO HRIZDOT, &K
(ZHR Y AT DPREERIEIE R T L7z, C-A B AL 2 213 20~10000 pM, 'C-7 = > AL 3
21X 1~1000 uM OYREFFH T, BERHBEORR Y AL EAWE LTz, ZOREFR, A MBIV
BLOT7 2 AL I v & BICRERFNZIVIAZZ R L, WTUZEBWTHIRRETO
EAE & ER ISR T SRRSO b (Fig. 8), 7 v MFMla~DOE Y iA&IZ, M7
VAR—=HE—FENLTNDL I ENRBINTZOT, FEREER/N FE (MULTD 32% v
TLLF® Michaelis-Menten A2 Tld e, HER/ T A—X 2HH LT,

V= Vipax XS (K +S) + Pay xS

K fEIZ A R/ D404 pM KT L TT7 =2 RL 2 035017 uM TH o 72, Vi MEIE
A RV 2 28 640 pmol/min/10° cells, 7 = > 7k /L 2 73 180 pmol/min/10° cells, Hi FAY
RVIAI T VT T2 AT D Pgr MHIZZENZ40.293 uL/min/10° cells ,0.573 pL/min/10° cells
Thot, £lo. BYIARIEMEERT CLiy fE1E A hAs/L 2 228 1.58 pl/min/10° cells, 7 =
ARV R 1E 34.7 pL/min/10° cells Tdh o 72 KMl & CLin 65, 7 = 2 RL 3 43 A bk
VIRV STy SO 2 BAENE < L B ABTEME S 20 f5EL EEn 2 &
/RE7z (Table 3),

Table 3. Kinetic parameters for the uptake of '*C-metformin and '*C-phenformin by rat

hepatocytes.

Parameters Metformin Phenformin
K, @M) 404 5.17
Viwax (pmol/min/10° cells) 640 180
Py (uL/min/lO6 cells) 0.293 0.573
CL;,; (p,L/min/lO6 cells) 1.58 34.7

Kinetic parameters were obtained by nonlinear least-squares regression analysis (MULTT).
Values of intrinsic clearance were calculated as follows: V,./Kmax. The data are the means of three

measurements.
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Fig. 8. Concentration dependence of uptake of "C-metformin (A) and 14C-phenformin (B) by
rat hepatocytes. '“C-metformin was incubated in a concentration range from 20 to 10000 pM at
37°C for 5 min and '*C-phenformin from 1 to 1000 uM at 37°C for 10 min. Each point represents

the mean + SD of three measurements.
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ARETIE, ©7T 54 RIEOIES - FIEAEAFARE T H 2 I ~D B AA Z R T 5 72
W, MCHEERR LA FARALI T2 R RS v MSRARSE L TAFIE~OBIT
PE% invivo TR LTo, & BT v MRAEITFHIIE 2 VN2 in vitro BUY A A BENHE & fifHT L7,

FHI1EITIET v b in vivo IZB T D FBA~OBITHEEZ RS LT, TORE, A hFLrI v
L7 VRV U ERI LG E (50 mgkg) CTROKLE L7z & & ORFIEHEE XTI M
ERREL D bEMEE R L, FRICBIT LT W ER oz, 7RI A b
RV ATHARTR T @I IRE 2R U, PIRMAE RS i+ 5 & 7 = v
TV OFEA~OBATHEZ A PRI I ISEEEEZRL, 7 FL I RNy
BHEETH A ALV EFREOFBRNREIGET 2D EZEX DL, B, LT
FA ROKOAEGREOWIEIZ DN TIET v FBLOE FTHTILH 50~60%FEETH D |
RELEDIZR 8330 &7 7 o FIITIIREMEPMELS . AREAFZR LIS WEE XL
DN, A MFA OFFR/MARMAEFREIX 4 DL EZRLTERY . fiidlh o
WNASDOBATIZITIFE Y IAB DEE RN TND Z &89 MR R D,

82 BiCIEE 7 A REOEBNIZEIT H2MREHIBE L TRFT L7z, A bR I U3k
ENTRIES NN ERHE SN TNDA 3D, AEGH L72T v FOFRMIEFIZ SR
HIIRI SN o T, — T, T2 AR UEA RV S TR TR R Z TR
<L, B PMCBUITDZTFERREDIZI 7 2=V ED 4 MEBNKEBEBILENTZREY

(4-hydroxyphenformin) T 5 39, £72, 7 v FORFUTILT = )L I OIKER{LRN

T a A SNTARE b IE STV 9, Al T Minvivo BT T =
FNVI v ORMERE LicE 24, MIRMAEH IS L Bbh b v — 2 Bt s,
ZAUTBREVERSY DK 30% DENIG Th o 7=, 16> T, FHERNIZERD IAEN D HEEED 2/3
PEEF 72BNV v oFEERKMR LTS EEZBND, RSN HY ORE I TR
L TWRW, SCHMER SR S 2 SOREWD 55 1 D13 3T ALOKBLIET
TRV EHERL TS, F7-, 7RI 3T v N OS2 EEE T 5 R
WEZTDHZEBRBINT,

%3 HEBILOE 4 flCB O CTEITFIEA~OE AALBNEDFE T 21T 5 728, 7> B
HORG R A2 T in vitro DEUY IARZ R LTz, ZOREHR, M 77 4 RET, B
IAZEAFIERTRO B, N T U AR—F —Z 5 L CTHFHIRICED IAEND Z &Rk X
Nz, WEHNT A= WS 5L 72 R D Kl (5.17 uM) 1EA FaRL 3
D Knfl (404 pM) X0 HEEZICRMEZ R L, FFIRIZI T 2 B0 AW TRVWERE
BaLic, A RAAI DT v MR~ Y IAFIZIIT 5 Ky fEiEL Umehara 5 O3S L
72 (510 yM) & —ET 5D TH 7= 39, Fiz, FFMIE~DEY ALIEM %779 CLiy
ED I TIE, 7 = AL 2 > (347 pL/min/10° cells) 13 A k7L 2 2 (1.58 pL/min/10° cells)
DF) 22 fEDIEMEZ R LTz, Z OEY ABTEMEDEE in vivo D Clive/Cptasma TEODEV MK
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THETHY, 7T A FIEOHFHILA~DEY IARD in vivo DFlE~DBATIEZ Kk L
TV D 2 LDVRIE ST, HMG-CoA ZBILRERILEATH 5 77 A 5 F L 3RO FR
BEIZRBE L TCWLA®T =42 N7 AR —%—"Tb % organic anion transporting
polypeptide 1B1 (OATPIBI) (Z& > THFlRICHV IAEND 10, 7T ZF L OIFIRY A
I, BT A RELFERECT > b Ol E T2 in vitro DFHTID in vivo DRFig~D
WViAHZ XKL TERY 4049 IFIROFRRIEICHRELT 5 8T VAR—Z2—%2 0T 5
Y OHLY IAHENRE IR A D Z & T in vivo % KM L7232 T 2 5 O TiX7en\ s
EEZ N, AEIOT v MR~ OE Y IAZIZIIT D Py EDMEIX CLjy fEIZHA~
HERMETHY, ARKRLIVD T U AR—F—ITKAFE LTI IART, JHFlE~DEY

BRITH LT 84%, 7 = AL T 13 98% & 0 H & D HiLTc, %72, Eadie-Hofstee
ey h B EAFPERR SR & IR R DR IR ST (Fig. 9)o A PRI D
JFER D IAZAZIE OCT1 ABG LTV D Z e ii s TRy, 7= F I b OCTL IZ
Ko TIFIRICE D IAE N TWD Z &R HER ST,

Uk, €774 FEIZI N7V AR—F =20 LTI~V iAEh, 7= F LI v
IA AL L0 BFBA~OBATHERE N2 ERH LN R>T2, £, EZT7 AR
DT v MEFEFHIEA~DO R AIIT in vivo DIFIE~DRBATIEZ KT 5 Z L VRIS 1L
7o
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Fig. 9. Eadie-Hofstee plots for the uptake of " C-metformin (A) and 14C-phenformin (B) in rat
cryopreserved hepatocytes. Uptake of '*C-metformin and '*C-phenformin by rat cryopreserved
hepatocytes was measured at concentrations of 20, 100, 200, 500, 1000, 2000, and 10000 uM for
metformin and 1, 5, 10, 50, 100, 500, and 1000 pM for phenformin, respectively. Each point

represents the mean of three measurements.
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FIE b MF#lgik L0 hOCT1 HHRIFEEMIIC T 2 B D IAZ

WIETET T A REDOT v MIBITHHEA~OI VAL ZRFT L, A FARALI &
7 = VRV DB D@ OBATHEDS MR S ALz, £72. Ty MEGEITHIIG A2 V7o R
e in vitro DIV IAZRDS in vivo DIFIE~DOBATIEZ KT 5 Z L B3R S iz, £
_TKETi ARRLVIET 2RI DO MFEA~OIRY AL BB RS D72
O, b MEGEEFMIEs KO F OCT1 (hOCT1) ZFEB S B 7-IFEHIE (oocytes) % T
7T A REORY AR Z R LTz,

B b MR I D R KA 22 B D GA T

b NSRRI BT e A RAL Y 20 pM) E MC-T = vl Iy (20 pM) »
RERRAFRO72 D IA B Z Rt L7z, 37°C TR A& T T A RO IABITIKAE FIZ
NTHEPER S CTEMER L, MC-A P i3, BV IARBIGE) S 20 45 F TiE E
FREDZREL D AT 7R LT, MC-7 = L 2 3 1045 £ CHEARAICEL Y JAZ SN L7228,
FALARRITEFEIRBICET 2R bivle, HFRICIRYAENTZEIZT = AL
YDFME Dol Flo, KB T TORVIAZHINIFED bz o7 (Fig10), Z O
RED | WENZBT D IREKRAEORF TIX, BOSKFEZ A R I 132057, 7 = U7k
X AE 10 S3ITEGE LT,

—
>
—
=
o

(B) 1000 -

Metformin Uptake
(pmol / 10° cells)
Phenformin Uptake
(pmol / 10° cells)

20 1

30

Time (min)

Time (min)

Fig. 10. Time course of uptake of '*C-metformin (20 pM) (A) and "*C-phenformin (20 pM) (B)
by human hepatocytes. Both compounds were incubated for the designated periods at 0°C (O)

and 37°C (@). Each point represents the mean of two measurements.
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B2 b MFIRIZRT DIRERAFRIZRIRY JAZ

HEETT I A FEOE MR ITAIIE~D R KA FRI 2 BV IAZ 35880 BT DT, RIC
W RAFIE A MR LTz, MC- A AL R 203 20~10000 pM, MC-7 = AL R 4E 1~1000
UM OFEFEFPHIC I 1 D HFHEO B VAR ZJIE LTz, ZORER, A MAALIVBLIOT <
VIRV VO ARIL, IKIRE COEME L EREICBIT S faf AR L (Figo 1),
Eadie-Hofstee 7’12 v N %479 & 25D a L R—x 2k (Fafnfk & JEfafntE) 0338 & &7z (Fig.
12), MEZ T A FEITe MFRRIZ N TV AR—2—%2 N L THRVIAEND Z & BRE
ENT=D T IERIE R/ 3 1E (MULTI) 32 % FAUN T LLF @ Michaelis-Menten ZolZ X4 T,
RN T A —F EEH LT,

V= Vinax XS (K +S) + Pair xS

Tz BRI DK fE (1252105 uM) 13 A PRI O K fE (907324 uM) LV
HKI 1/70 L/INSWVETH 5770 Vi BIE 7 = 270 3 278 192+ 145 pmol/min/10° cells, A
RV A8 287+ 112 pmol/min/10° cells T 0 | BV 3AAIEMEZ 7R CLiy 137 = > kL
2 164225 pL/min/10° cells, # haR/L 2 278 0.377%0.262 pL/min/10° cells & 7 = /7~
VUMK A3 RERE DT, Elo, HEERAERVIAR Y VT T X Pyefllld 7 = kL 2
> A8 0.527 +£0.054 pL/min/10° cells, # b 7As/L 2 278 0.0588 + 0.0154 pL/min/10° cells T - 7=
(Table 3),

Table 3. Kinetic parameters for the uptake of “C-metformin and 14C-phenformin by human

cryopreserved hepatocytes.

Parameters Metformin Phenformin
K, @M) 907 £324 12.5+10.5
Viwax (pmol/min/10° cells) 287+ 112 192 + 145
Py (nL/min/10° cells) 0.0588 +£0.0154 0.527 £0.054
CL;, (nL/min/10° cells) 0.377 £ 0.262 16.4+2.5

Kinetic parameters were obtained by nonlinear least-squares regression analysis (MULTT).
Values of intrinsic clearance were calculated as follows: V../Kmax. The data are means = SD with

three different batches of hepatocytes.
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Fig. 11. Concentration dependence of uptake of “C-metformin (A) and 14C-phenformin (B) by
human cryopreserved hepatocytes. '“C-metformin was incubated in a concentration range from 20
to 10000 pM at 37°C for 20 min. "*C-phenformin was incubated in a concentration range from 1 to
1000 uM at 37°C for 10 min. Experiments were conducted using hepatocytes from three different

batches. Each point represents the mean + SD.
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Fig. 12. Eadie-Hofstee plots for the uptake of C-metformin (A) and 14C-phenformin (B) in
human cryopreserved hepatocytes. Uptake of '“C-metformin and '*C-phenformin by human
cryopreserved hepatocytes was measured at concentrations of 20, 100, 500, 1000, 2000, 5000, and
10000 uM for metformin and 1, 5, 10, 50, 100, 500, and 1000 uM for phenformin, respectively. Each

point represents the mean + SD of three different batches of hepatocytes.
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H3HT B IARITKT D KA Ao DR

ARKAVIBZATFMOEMTHY, & MNFHMRNA~OREIIAET T4 N7
Y AR—=HZ—1 (hOCT1) &35 Z LRWE SN TWD, OCT ITMEEAIKAE LIALEY
DlgEZH > TR, ZOREEMZIEHT 5L OCT ICX2MEaHETHZ N TS,
Z 2T, BEMORZEHT 5 K buffer DFEL G L7fER, K buffer # M2 5 Z &
WCEDARRALI VBN 2R vl BICFHIEBA~ORY IAAB BN K E < Hib T
L2 EMREBOLNE, B FOFIEIZIE hOCT1 BRI L TNWDLZ LD, 7o ik
VR VO IAAT A BRIV U ERIERIZ hOCT1 20 L2t DO TH D Z & DVRE X iz
(Fig. 13),

(A) 120 -

100 A I

80 A

60 A

% of control

40 1

20 A

0

Control K+

(B) 120 -+

100 A -[

80 A

% of control
3

Control

Fig. 13. Effect of membrane potential on "C-metformin (A) and 14C-phenformin (B) uptake by
human hepatocytes. The hepatocytes were incubated with high K incubation medium at 37°C for
10 min with 20 pM "*C-metformin (A) or for 5 min with 1 uM '*C-phenformin (B). Each column

represents the mean £ SD of three measurements. **Significant difference from the control (p<
0.01).
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FAHE ©TTTA FRVIASRITET 2REREE O ENR

b MFICEIT D 7T A REORYIARICEE T 5 F T U AR—F —IZHON TS
SICHRT D720, AT =42 F T AR—%— (0OAT) OREMLRIEETHD p-7 2
J FGIREE (PAH) AT A N T v AKR—%— (OCT) ORENLRIEETHLT T =
FNT E=T L (TEA) ZHOHEEROBF 21T o7, ZORER, A FAALIBIY
7 xRNV Ul BT TEA TREKFIICEY IAZDEE S 7223, PAH TIXAE 2 HE
NRITFBO o7 (Fig. 14) s ZOFERNDH, A ALV I &7 = RV 13 hOCT1

THIENICER D IAEND Z &R S Tz,
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Fig. 14. Inhibitory effect of PAH and TEA on “C-metformin (A) and 14C-phenformin B)
uptake by human hepatocytes. The hepatocytes were incubated with respective compounds at
37°C for 10 min with 20 pM "*C-metformin (A) or for 5 min with 1uM "*C-phenformin (B). Each

column represents the mean + SD of three measurements. Asterisk indicates a significant difference

(A)

1

12 -
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Control

(B)

—I—
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from the control (*: p<<0.05,***: p<<0.001 ).
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B 58 INESMIIEELRIZ I T D RERMKAFRY 22 B Y JA T

b MFE O BRERE SR D, A FFRALIVBLOT =R T hOCTL IZ L -
THHENIZERDIAEND Z ENRBEINT, ZNETIZA AL O IAAIL
hOCT1 Z/r L7zt D THD Z EMNHEINTNDEN, 7= RV BT 25T RH
Thbd, £ZTT7 xRN U OFMRE~DEY IAZD hOCTLIZ L D b DO ZH BT
%728, hOCT1 ZFEHL S 7-I0REHIIE (oocytes) THliE 7 7+ A KOEY A OWTH
MEAT oIz, HFETT T A REOBBKIFN R Y AR % HC-2 AL vB IO HC-7 =
VRN U EROCTRE LTIERER, FE 77 A FEE BICORRRIZIG U720 A & &
MEEIMU ., BV IAZBALES 90 73 TOEMENRRBD b, KaeAf Y=/ varLic
oocytes (> hr—/L) TiHIEE A ERY IALOEINTIFRD HivZeiro 7z, (Fig. 15),
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Fig. 15. Time course of uptake of “C-metformin (20 uM) (A) and 14C-phenformin (20 M) (B)
by hOCT1 expressing oocytes. Both compounds were incubated for the designated periods in
hOCT1 (@) and water injected oocytes as a control (O). Each point represents the mean + SD of ten

oocytes.
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556 fii INRHMIR R BRI IS T D IR EEKAERY 7R BV GA T

hOCT1 Z¥EHL X H7- oocytes (ZFBWNTHK B 77 A RIEDOREFUKAFHI /2L IABZDFRD 5
NIZDT, BV IABDOREEMEAFIEZ R Lz, C-# has/b 2 213 20~10000 uM, *C-7 =
VIRV T 1~1000 pM DY FEEEIFH T, HEBEOR Y AL EZRIE LTz, ZOREFR, A b
FAVIVBLOT = RV OB ARIL, KIRE TOBERM L GREICK T 5 fafitE
R Bz (Fig. 16), WiE 77 A REIXZhOCT1 2/ L THRVIAEND Z EARE I
=D T, FERIEE/N " FlE (MULTD 32% AV TLL T @ Michaelis-Menten Z0lZ 24 CTldsd, &
JERm/ T A—F EEH LTz,

V= Vinax XS (K +S) + Pair xS

TRV D K X559 pM, A FAERL 2 3932 uM Th o7, Vi fHIE 7 = >
ARV M3 1.83 pmol/min/oocyte, A R A/L X 73 8.94 pmol/min/oocyte T ¥ | BV IAAE
P& R CLig I 7 = > 7/ 2 A 0.327 pL/min/oocyte, A h7AR/L 2 > 2% 0.00959
pL/min/oocyte & 7 = ARV I UMK 34{ERERIETH -7, IEFFRIVIVIAZZ ) T T
A PaefBIX 7 = AL X 278 0.0338 pl/min/oocyte, A K 7As/L X 2738 0.00340 pL/min/oocyte T
o7 (Table 4),

Table 4. Kinetic parameters for the uptake of “C-metformin and 14C-phenformin by hOCT1

expressing oocytes.

Parameters Metformin Phenformin
K, @M 932 5.59
Viae (pmol/min/oocyte) 8.94 1.83
P;r  (uL/min/oocyte) 0.00340 0.0338
CL;,, (pL/min/oocyte) 0.00959 0.327

Kinetic parameters were obtained by nonlinear least-squares regression analysis (MULTT).
Values of intrinsic clearance were calculated as follows: V,./Kmax. The data are means of values for

ten oocytes.
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Fig. 16. Concentration dependence of uptake of "C-metformin (A) and 14C-phenformin (B) by

oocytes stably expressing hOCT1 (@) and water injected oocytes as a control (O).

"*C-metformin was incubated in a concentration range from 20 to 10000 pM at 37°C for 90 min.

"*C-phenformin was incubated in a concentration range from 1 to 1000 pM at 37°C for 90 min. Each

point represents the mean £ SD of ten oocytes.
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BTHE MG

A TIE, B MIFEFAIIES L OV hOCT1 2B S E7-INREHIfRIZ B 2 B 77 F 1 R3E
DELY A BERERFIE I DWW TR 21T - 72,

%1 #iTike MEREIFIIRICER T D © 7T A RIEOEREIFRI 2B AR 2 BT L7z
FER, HC-A FARAIUVBIONC-7 = U R I v b BTSRRI AE L 7= I~ B
VIAFZBEDOENDFRD Bz, KE T CRISSIE D & HFHIIE~DOE D IAZIXIE & A EHEN
Lo leZl emb, KT TFHA RER NI UV AR—F—%50 U TIFHEANICEY A E
NTNDZ LRSIz,

%2 HiTike NEREITIIICB T DK ST A REOBREREEZ RS LZ, Wi
DY T T FA FEGREKFANTD AL ENIN L7203, 2O IABIZ XSRS FR
OO, HEGRNT A —FIE, A PFLI VDKL E (907 uM) IZH L TT7 =B v
D Kpfl (12,5 uM) 138 1/70 E/NED 572, Vi [EIZZ A, 287 pmol/min/10° cells &
192 pmol/min/10° cells T ¥ | BV IARIGEMEZ R T CLiy X A hAL I 228 0377
uL/min/10° cells, 7 = > 7L 2 278 16.4 uL/min/10° cells & %9 43 (K& 247K Lz, fiE-
T, 7RI U3EA RARLI LD b e MEEFMEIC SO CTBRERE <. B IA
HEMES RN ER 0o Tc, FEFFRIRV AL VT T o A% Rd Py fBEIX CLiy fEIZ B
RLEEPSVMETHD, A RKRAVIVD T U AR—F — KA LT A&, HEL
DIABBRIZHKE L TH 87%., 7= BRI 3K 9% o b LB b, Fio,
Eadie-Hofstee 7' 12 v k225 fafilE & FEAIFIME OISR DFENRIB I T2, 2D OfER
X, BIEDOT v MFHIICHBIT 2BV ALOFRERE LSHELTEBY ., & FOFKICE
NWTH TR I UEA MR IR LU TFIRICBAT LT W E B bivl, —i%
AL 38 B 7o RS & Ff AL BT AR R DF DS BAF T D 2 &N BAL TN DAY 43,
ARKRNVIVET 2 RN O logP EIZZNLEIL, 143 BLW -0.84 THY | mVKE
HEAETLEDTHD 1449, ZD XD RPETH 2 BIFHIRNA~OBITHEIZRETHY |
BMYAZ T CldZe V7 VAR —F — OGN RB ST,

B3 EITCIEE MEGEITFAIIEA~ OB JAFIZ KT D K buffer DB It L7=, OCT 40
L 7= R AR B L IR FE AL IR A L T8 0 40 Z DEBENAME T3 AT E Y JAZ BEAME R
%, K’ buffer IZBEENM 2K T IEL0813H Y, 2D K buffer DIRINIZ L > TE 7T F A
REDER D IAHLNRESAR T L Z &b, IFMA~OEY IAZIIEEN KA L T2 b D
EHEER I T,

o4 BB WL, BT A REORY AT D4 b 7 2 AR — % —DREM
IRIEIC X D EREHET L7, OCT OREMRIE TH D TEA ZINT 2 &, ZDIR
SN BE AR AT LT B D IAR PR ED TR Hiviz, OAT ODREMNRILE ThH 5 PAH TIEA R
FHEZNRITFRD HILT, FMIE~DI Y IAZD OCT IZL D Z &R iz, UL EDORER
Mo, BT A REOEe MNFMIE~OID AT OCTIZE DD THDH Z ERHELRE SN
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72 B FOFIETIX hOCT1 BFFERAICHELL TWDH Z EMnb, WIT hOCT1 ZRBL S 7
oocytes & Fl W72t 21T - 7=,

BSEHBIOE 6 i Tl /7 A FED hOCT1 12 & 5 H Y IABENAEIZ DOV T oocytes
HHRE AT L=, UC-A AL I VB IONMC-7 = R v & b ICRISHRR &K
17 L 7= oocytes ~DHL Y A EDHMAFED 541, hOCT1 %4 L T oocytes (ZHL Y IAFE 1T
WD ZERB S LT, RIS, BB A BT LR, BORRE DR Y IAA B3k & A
v¥x /v arLioocytes (2 hr—/) [ZHRTEELZR L, BREKFAICERYIAE
. ZFOEY ABIZITEFIMENTRO H vz, hOCT1 12k DA MARALI & T 2R
YD KpfEIZA FARAI D932 ypMIZH L TT =2 AR/b I L0559 uM Th Y | HLD iAA
TEPEA 779 CLing fEIE A R7AR/L 2 228 9.59 x 107 pL/min/oocyte, 7 = > A8 /L 2 228 327 x 107
puL/min/oocyte TH V., 7 = U HR/V I UK 34 ERE2ETH > 72, hOCT1 (237 D Ky fiE
Xt MR THE LN Kol (12.5 uM) EIFFEFR CEZR L TR Y | JFa~0E D A
&@mmn%ﬁbk%mf%ék%i%hkoik\%bﬁwiy@mmnmﬁﬁémn
EIE 2 E TICHE STV % HEK293 (23 B S 72 hOCT1 @ K, fill & X [FRE OfE T
STy ZTIVETA MBI LN hOCTI OEETHAHZ kiﬁiénfwt# 7 xRV
SUIEOWVWTIERATH 72, SRIOERENSL, 7RI UF A BRI AR T
hOCT1 (X 2 BFMERE <, BV IASIEED BN EVRS L, A RARALI LD BAFF
FHEREOWBIF R T THD Z ENHL NIRRT, hOCT1 1Et s OFFIEOFERAIR %
BLTkY 22 ©77FA REOHIE~DIY IARIZHFG L TWDHEELXBND, 1o
T, BEMZBWT T 2B I T A FRA I AT TIEA~OBATHED L 0 & & e
Ba3N5, ERAICBITLA MRALI DO 1EIGTY ORKESEIL 750 mg THDHDOITH L
T, 7RIV OBEORERIT 1 EIHZD 50 mg EHELE I 4749 A AL I T
Ll 2 CIRARTHD, 7oA IR RERAI ICHART ha vy R T EA~D
AN DG LM THDL EEBEZ LN TND 29, —J, A MRV UIEN TR
BTN T2 ARV I U NET T XU ERICCYP i FRECRISND Z ED,

FIZ CYP2D6 I X DR A= T D L EZ BN D 505D, 735, BT T A REDRIRKIL
PEIZIZREZRIBNT RN EEZ BN 3330, ZNLDORERNE, 7= R/ I B A RKR
IR BIERAETEY ZRT O, A ONTIR~OBITHEN BRI THD Z &3 1
OOERTHY, EFEO hOCTLIZHTHE T T A REOEEEZ XKML TND EEZ LR
Do

b MFARASOEY JAZD hOCTL T2 D ThDH Z LB BN E 757223, hOCTI

ZITEE T 2RO BTN D 5250 Kerb X, 57 4 DOfEEER2—5 27 > hOCT1
@m%%Mﬁb\%@@m@@o%5@ﬁ7i/%%ﬁ%&w\%@5%3@%@%@%
WEE NS EDLERTHDL EWMEL WD 52, £72, Shu HIFa—h T U EEh4ik
PR NTE 494 4 DR T 2T LCL ISTEOT 2V BRERZFES SNP O 9 LEsIEEDK T
L7z 5 fELHosiEMED LA L 1 FBEOZRZRE L TS 53, SHIT, ZTRHDA MK
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JU R UEETEME OIS T 5 4 FEFE  (p.Arg61Cys, p.Gly401Ser, p.Met420deletion, p.Gly465Arg)
® SNP Z T DA A FARLI 2 RE LT, B L ARNEIRER N4 FEii L T\ 2
57.58), JE LA G DREFERR A & B AT 2 R AT CH T DR A ICIB W T A FALI v
DOFEARH O MBI OZE(L 2 i 2 & BARTII A bR I B EZIC B 72 bR
TEARRD LN LDITK LT, BRA2AT 28 TR SEHOBERRD b T
Do Flo, RUEBREREZNGE LTHRNBIEA LR L& 2 A, BREGT H2HERE T
IZAUC DA EIZELS 2> TEBY, CLFIZARICRS 25 Z EDRBIE I TN D, ZOREHR
1% hOCT1 OEETEENME T35 Z LI2 L > TA MR U OFIE~DOE Y IAZIME T LK
BT L, AN NEL oo Z & TIMHFREN EH LZbDEEXLND, £z,
77 A REOFEA~OR Y A LR T > R— ARBUCEAL T Octl / v 7 7 U b~
U ACBITHBER RIS TWDS 89, AR T 2T A MRV U EERET DL />
777 b=y AT TR E IR EEEZ R L, P EEBEO ERERRO bz, —5,

J v 7T U b~ ATIEAR IR B AR TR 110 FREE SRS, P ELEgfE o k
AHED» -T2, ZORERIT. 7T F A REOIFEY AT Octl IZX > THIFI S TEHY |
Z DY IAFIEVED LN L o Tl P FLERME & A8 T 5 AlaetE 2 " L T %, - T,
hOCT1 1ZE 7T F A FEOFEGGLHMERIUCKE L G2 LB R LB bNDM, L OHKRE
AT L > THIRA~ DIV A B BT 325 2 &0 b BB 2 /0 5 ATREME TRV
LRI NS,

Vil 7z mn I i A bl ACH~_T hOCT (x4 2 BIRMEA m < . LD iAA
EPEL BN EBRH LN 572, hOCT1 X8 7T A REDFFIEA~DOBITVEE L2
HRTH Y, EHOmERBUBE G L TWD EB 2 D, mERBUERE % & 5 EX
TlEWn EHEER ST,
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FIE hOCT2 #Jr L7-E 7 T A RKodhkE

FIEBIOBEIRICBWNTIE T A RIEOIIE~DE Y JALBIREIZ OV TG L
T2 —H. BT A REOERNEREDOBLE D DI, ERHIRKE TH 5B EHE e
H—2y N ThDH, A MRAIUEE MCROEGR, ERNTR#ZZ T, REMK
& LTHREEDK 50%H3 R P S 7 39, FIRNER G L 72358121 99%28 R F1I HRi =
N5 80, 7 xR IERNTRE#Z =T 50, BROFELEZORTITIIREEE LT
B G EBDOK) 40~50%0HEE SN D 36, Lo T s 7 A FEO B HI1H9 5 2R
IXRNERED BN b B 52 D ATREEN B 2 bl d,

b MENLRAE R O MR FEBLS D hOCT2 1%, A F A MEE OB E~DHR
DIABRIZEEG T2 TV AR—F—Td 2 29,0CT2 OFENME T T2 & A hARAL I OIR
WNENERSZET 5 Z L AME SN TR, ~ 7 ADOFMIZHBLT 5 2 D Octl & Oct2 & &
TN T NI AICA MRS U EEBIRNEGET 5 & BER < 22T
MAEHIRE (AUCo-.) 256 4.5 5 B2 60, Ziuid, BEA~OIY IAZIMET L7272
LEZHND, FTo. invitro TA MARA I L OERETEVEIME T 95 hOCT2 DERAHT 5
BEFERANICA PRV 2R T 5L, BHHEEOK T & METRED EFARDOEND
60, ZD X212, hOCT2 1F A MANI OB Z KIFTEELRERTHY, Z0
FEREZ T A R AR I v DENENREDEEYNRI#E L T D, —F, 7= /LI & hOCT2
BT 23 RFHI N ETICR SN TE LT, B 7 A FEOBYHICB S 4 55
K2 5723 5729012 hOCT2 3 8L L7 IFREAIG (oocytes) & Witz T 72, 72
B, AETIThOCT2 Dzt AL F AL T AR —4%—0 hOCT1 & hOCT3 2O\
Tl Z1T > 7=,

FE IRREMIRIEBLRICE T D HLD IAZMT R D ILEFE R

hOCT2 DOREALILE DI IAFIIKIT 27T A NEOFEERZ MR T 5720,
hOCT2 % 38l S 7= IIREMIAE (oocytes) % FAWTHIFET L 72, hOCT2 ORFEMRIEE L LT
e LT P F AT E= T A (TEA) ZHV-, £7-, hOCT1 ki g
I3 TEA, hOCT3 ORFEAARILE L LTE H L7z 1-AF 47 ==L E Y D=7 4
(MPP") ZEH L, & h T AR—F—DEA L L Tx=Y 2V, BEERIX
“C-TEA 3 X O H-MPP O [ HE D HL 0 JA A B D ZEAL TREAT L 7=,

hOCT2 % %81 S 7= oocytes (23517 5 “C-TEA (10 pM) DV AIxZ, A FAL IV (1
mM) BEOR 7= Ay (I mM) ICE-oTHREICIESNZ, 7R v olilE
BRI A PRI LD o7 (Fig. 17), hOCTl ZHEL I W72 oocytes IZHBWTH
“C-TEA OV IARIIWE 7T F 4 REIC k> THEICHES 72, hOCT2 LAk, 7=
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VRNV AT A R XD LEEREN RS- 72 (Fig. 18), hOCT3 % %81 X H7= oocytes
TIET = A2 U0 PH-MPP OV AR Z A EICHE L7228, A MRV v TR EM
HRRO LN L OO, AEAZMEERCIXRh-7= (Fig. 19), BEAIOF=V 1, &
hOCT IZHB W TREMRIEEE OHLY AL 2 A I HE U7z, 4 hOCT 123617 % FHE R % Table
502 L7z,

120
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=
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Fig. 17. Inhibitory effect of unlabeled TEA, metformin, phenformi, and quinidine on
hOCT2-mediated "“C-TEA (10 pM) uptake in oocytes. Compounds were incubated with
respective compounds at room temperature for 60 min with TEA, metformin, phenformin, and
quinidine at 1 mM, respectively. Each column represents the mean £ SE of 6 determinations.

Asterisk indicates a significant difference from the control (***: p<<0.001 ).
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Fig. 18. Inhibitory effect of unlabeled TEA, metformin, phenformi, and quinidine on
hOCT1-mediated "“C-TEA (10 pM) uptake in oocytes. Compounds were incubated with
respective compounds at room temperature for 60 min with TEA, metformin, phenformin, and
quinidine at 1 mM, respectively. Each column represents the mean + S of 6 determinations. Asterisk

indicates a significant difference from the control (**: p<<0.01, ***: p<<0.001 ).
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Fig. 19. Inhibitory effect of unlabeled MPP', metformin, phenformi, and quinidine on
hOCT3-mediated *H-MPP" (0.05 pM) uptake in oocytes. Compounds were incubated with
respective compounds at room temperature for 60 min with MPP" at 30 uM and metformin,
phenformin, and quinidine at 1 mM, respectively. Each column represents the mean = SE of 6
determinations. Asterisk indicates a significant difference from the control (n.s., not significant; ***:

p<0.001).
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Table 5. Summary of inhibitory potencies of biguanides on hOCT1-3 mediated transport.

Probe Reference Results (% of control)
Transporter
substrate inhibitor Metformin Phenformin Reference
hOCT1 TEA Quinidine  37.9 £ 8.6%* 1.2+ (0.2%** 1.3 £0.5%**
hOCT2 TEA Quinidine  33.3 £1.4%** 1.7+ (0.1%** 1.4 £0.3%**
hOCT3 MPP" Quinidine 655+ 7.1 5.5 £0.2%** 6.3 £0.3 ***

Each value represents the mean + SE of 6 determinations. p <0.01: and ***, p <0.001 vs. control.

28 IPREMAREBLRICIS T 2 RERIEAFAY R ER D JA 7

1 fHiOMFHII VT hOCT2 DRFEMIEE OHLY IAAIZx L THEZRAEER D
Nicle, © 77 A RIEIZOWTREKAFN 70 Y AR Z fgt LT,

hOCT2 % ¥ ¥ & H72 oocytes (BT “C-A FAA I 20 pM) & MC-7 =L v

(20 uM) DIFRUEAFRI R IR IABZ R LTz, 87T A ROV IAZIZX, KEA ¥
=7 a7z oocytes (22 |k Tﬂ*—ll/) CHARTHHER S CAEICEEE R Lz, -
AR I DB IAIE 60 F3 E TIEIFEHRANTHIN L7223, £ OB EFIRREICET H1H
FAERD LT, MC-7 = oL 3 43 300 43 F TEMAIRELY IABOBINNAERD BT,
BOABEIZ T 2RI DEREN-T (FngO)O ZORERLY . KEIZBT HIRE
RIFEORRETIX, BV IAB DS % 60 33 E LT,

F72. hOCT1 ZF&BL EH7= oocytes (231 % ‘4c->< FaRLIy 20 uM) BLOMC-7 =
v (20 uM). hOCT3 ZFEBLE 7= oocytes (23517 % “C-7 = AL (20 uM)
DOEFFUKAF I AR Z G LT R, 774 FEORV AT he—ichke
NRTERERFR CTHEICEMEZ T L, WTiLh 300 53 F TIRIZEMRAITE Y AL M L
7z (Fig. 21 B X' Fig. 22), ZORR LD . KEICHIT DIRERFHEORG CTIL, BV IiAZ
DFSHEM % 120 23R E Lz, 728, A ML UIEhOCT3 IR R EMLILETH
% MPP DHLV AR EICH BEZENRBD IR o 72 2 &I D RFHRIFE O ghid F40E L 72 »»

-7,
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Fig. 20. Time course of uptake of "C-metformin (20 uM) (A) and 14C-phenformin (20 M) (B)
by hOCT2 expressing oocytes. Both compounds were incubated for the designated periods in
hOCT2 (M) and water injected oocytes as a control ([]). Each point represents the mean = SE of 6

determinations. ***, p < 0.001 vs. water injected oocytes.
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Fig. 21. Time course of uptake of “C-metformin (20 pM) (A) and 14C-phenformin (20 M) (B)
by hOCT1 expressing oocytes. Both compounds were incubated for the designated periods in
hOCT1 (M) and water injected oocytes as a control ([). Each point represents the mean = SE of 6

determinations. ***, p < 0.001 vs. water injected oocytes.
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Fig. 22. Time course of uptake of 14C-phenformin (20 pM) by hOCT3 expressing oocytes.

"C-phenformin was incubated for the designated periods in hOCT3 (M) and water injected oocytes

as a control ([1). Each point represents the mean + SE of 6 determinations. ***, p < 0.001 vs. water

injected oocytes.
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93 H IRRHMIR R BRI IS T D IR EE K AERY R BV GA T

hOCT2 % J8L &7 oocytes Z AN T MC-2A FARA I VBLIRNC-7 = AL I O
KAFMEIC DWW TG L7z, BOSKFIEES 2 8 Tt Lo R &2 BLICRRE LT, ERR/ N T
A —=H D KB L Vo 1T Eadie-Hofstee 7' 12w R sHHEH L, FHRFEAERV AL T Y
TTUATHD Py flIZKEA Y= v a3 LTz oocytes (22 hr—/L) OED AL E
Mo RS -7,

hOCT2 % ¥ 8L &7 oocytes IZF1F 5 MC-2A R I & UC-7 = B 2 U OIRY iAT
BREA 5720, MC-A R I (20~2000 M) BLONMC-7 =oAL (0.2~70
uM) DPRFERAFR) 7RI D IAL & FGET LTz,

BFETTFA REL S ITREKRAFIICID AT, £ DY A TARHR B T ORERRME &
EREICB T A faftE AR L (Fig. 23). B2 774 R hOCT2 %41 L T oocytes (ZHX Y
AENTVWDLZENREEINTZ, 2 b —LIZB T2V IARTDLT N TH- T,
Eadie-Hofstee 7’12 > h TliX, WTNDOE T T F A RHEMBIEEZ R Ui, #EfR T A —F1%
Kn XA FBRALI N 235uM, 7 =2 R0 U8 374 uM, Vi fEIX A BRI 03 16.9
pmol/min/oocyte, 7 = > 7AR/L X A% 7.83 pmol/min/oocyte, HX Y IAAIENEE 7R T CLiy fEIE A

R AL 2 228 71.9 x 107 pL/min/oocyte (2% LC 7 = > 7R/L 2 204 209 x 107 pL/min/oocyte
Thotl, EEBERMMVALZ VT T ATHD Py HIZ. FHEI 469 x 107
uL/min/oocyte & 43.0 x 10” pL/min/oocyte T ¥ . hOCT2 & /" & 721> oocytes ~D LV AT
TFE L A ERERIRNEEZ BT (Table 6), A F7A/L I OEY IAZIENEIT hOCTI (ZHL
NBE 30 EUL E@mh o, 7= AL UE hOCT1 LIRER UERE CTh -7, Zib
DFEREY . £ 7T FA FEIZhOCT2 DRFAREETH Y, 7223 idA MR
TS AL E < L BV IARTEE D MW E BB SN T,

Table 6. Kinetic Parameters for the uptake of “C-metformin and 14C-phenformin by

hOCT-expressing oocytes.

I<m Vmax CLint Pdif
Substrate Transporter . 5
puM  pmol/min/oocyte 10~ uL/min/oocyte 10~ uL/min/oocyte
hOCT1 369 0.911 2.47 2.37
Metformin
hOCT2 235 16.9 71.9 4.69
hOCT1 5.71 1.12 196 29.8
Phenformin hOCT2 374 7.83 209 43.0
hOCT3 223 0.196 8.79 22.6
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Fig. 23. Concentration dependence of uptake of "C-metformin (A) and 14C-phenformin (B) by
oocytes stably expressing hOCT2 (M) and water injected oocytes as a control ([1).
"C-metformin was incubated in a concentration range from 20 to 20000 pM for 60 min.
"C-phenformin was incubated in a concentration range from 0.2 to 70 pM for 60 min. Each point
represents the mean = SE of 6 determinations. Inset: Eadie-Hofstee plots. V, uptake rate (pmol/

min/oocyte) S, concentration (UM).
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%72, hOCT1 %5 BLE /7= oocytes IZB1F 5 MC-4 b v MC-T7 2B v O
0 IAFF L TVhOCT3 % 38 S B 72 oocytes (2 F651F 5 C-7 = /L S o OHLY AL BIRE £ 1R
ALz, ZORER, 77 A4 FEIZWTIUHIRERFIICEI Y IAE L, EOEY AR,
IR EECOEME & BREICRBIT AfftEZ R LTz, 22 ha— 2B T 2 B0 ALK
7> 72, Badie-Hofstee 7' 12 M, W iLvh E#MEZ R L7z (Fig. 22), 4 1E152E L 72 hOCT1
BT KB, BUECTEM LERICHERD EOPRETH -T2, 7B id
hOCT3 DOIE L E 2 5503, hOCT1 X° hOCT2 (22D & BV IAZIENEX )72 0 Ko
7= (Table 6),
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Fig. 22. Concentration dependence of uptake of "C-metformin (A) and 14C-phenformin (B) by
oocytes stably expressing hOCT1, and 14C-phenformin (C) by oocytes stably expressing
hOCT3 (M) and water injected oocytes as a control ((J). '“C-metformin was incubated in a
concentration range from 20 to 2000 uM for 60 min. '*C-phenformin was incubated in a
concentration range from 0.2 to 70 uM for 60 min. Each point represents the mean + SE of 6

determinations. Inset: Eadie-Hofstee plots. V, uptake rate (pmol/ min/oocyte) S, concentration (UM).
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FAt M

ARETIE, EL& LT hOCT2 ZFBLEHE72 oocytes (ZHITHE T T A REDELY IAFH)
RRIZ DWW TR 21T o 72,

5 1 fii T3 hOCT1-3 & J&H S /7= oocytes (235 1T HINE R LT (M MERERE Y 7> R)
DB IAFITHKT DA FFRALI v HDHVNET = o d L OMREEM 2 L2, hOCT1
FB L hOCT2 ZFHL X 7= oocytes (ZFVNT, BV T A REIIREHILE (TEA) O
AL EHEICHE LTz, 7=V R0 A MRV v R0 BIEER R 5 7,
hOCT3 %38l 72 oocytes TIE 7 = Lk /L 2 NIREIEE (MPPY) 12304 28 E 72
FVERZ R LR, A FRAI U TERAFEEITIRO bz b 00, AERIERTIE 22
ST, 7RI AL DEERAIT hOCT1 ° hOCT2 (2D E5HNE D TH -7,
INHDFERNS, A RMRAIUBLIOT = AL 0% hOCTL B LT hOCT2 DIE T
HY, 7RV UNThOCT DIETHD Z EWNRBR I NI,

% 2 HiTIL hOCT2 Z#3Bl X &7 oocytes IZHB W T E Y T A REDEREMEAFRI72HLY A
BEWRUTAER, HC-A PRI UvBLOMC-7 = oA S v b SIS LT
B IAFBEOHEIMNRD vz, KaeA V=73 Lz oocytes (22 hE—/L) ~D
B IAATIZEAERDLNT, BT A FEIX hOCT2 %41 LT oocytes (ZHLD iAE I
TWNDZ ENRB ST,

3TV TIT hOCT2 % F3 S H7- oocytes [ZH51F 5 C-B 7 7 F A REED P FE (R A7
ERET LIz, TORR, £ 7T A RIEE BITHFRBORY IAZIT = v b r—/L T
THEIZEEZ R U, RERIF72ELD AR L fFntEN RO bivlz, HER/ T A —4 1%
A RV OB IAREMEERT CLiy 8 (71.9 x 107 pL/min/oocyte) 7% hOCT1 (%19 %
fii (2.47 x 107 pL/min/oocyte) £ 0 Hf 29 fF K& Aeflizmn LIz, 7= AN D ClipfE
(209 x 10” pL/min/oocyte) % hOCT1 O (196 x 10™ pL/min/oocyte) & (EIF[F UAETH -
Too ZOFERID ., AFEICIZZ = AL A AL VIR THRICERYIAEH
HDH, BAUTALIRAE ERA~ OB A IRFIRIE &R & RBEON DN LR E T,
UL EOFERN S, BHHICEI G595 hOCT2 IZK L TA RARALI TR I gt b
WCRIFRIEETHDLZ LW LML otz BT A RED 72 H1HAREILE Pt T
b DT, BHENIRAE ERAROMERICRE L T 77 A FEEZILE & LR+
% hOCT2 I B HEM 2 HIfH 3 2 HE R K L F 2 bivd, —F7, hOCT2 ITITBE SN F
ELTERY 26 ZDH L7 IV BERZIED & OIITNF A ML OEEIEIEIE
B RIETHON®H %, Shu &1L in vitro TA MRV X 2 OEETEEME T2 3 FEHD SNPs
(p.Thr1991le. p.Thr201TMet, p.Ara270Ser) DWW LA AT 5 b MIIIT 2 IKNEIRE 4 3F
fliLTW\o 6D, ZNODEREFT HEEFMAIZA FAR/L I 500mg ZfkAKE LzE 2
5. p.Ara270Ser Z R EHEAS TAHT DHBRE B WTE 2 VT 7 o ANBHAROWERE 12
RTH IR IR T L, Coae 138 1.6 ff5, AUC S 175 ER LTS, — 0, 7 VT F =
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7 VT T AT IR o T2, 2 OFEFRIT hOCT2 DOFEREZ LN A R aRs/L 2 DIRNERE
WCEBA G252 RLTWS, 7= rik/L & hOCT2 ICBT 2 aHT 2 E Tloz
STV, SRS LNTCHEGRNNT A —F 2 EICBE 2D L, A MRV ERERIC
hOCT2 137 = VAV v OB PRI ZHIET 2K TH Y . = OEREZIZ K > TIRINEhRE
WEET L2 ERHER SN, ZOXH RS T I A FEOKNEIEEOEEIX, BIEAT
HDLHELT v R—V ZADRIEIZEN L FAREENH 5, T 5, hOCT2 OREEENME T 5
ZEIZXY, BYEESMET U, mAERREO FR L 2tk o IR RE O ERIC X -
THIET > R—V ARFBH LT WVIRDBEL D EEZBND, - T, hOCT2 X277
FA FEOFEMERBUCEET L HR EEZ B D,

¥, AR T T FA RED hOCT3 IZH1F HHLY AT OV TG LIZER, 7= vk
VR VPN hOCT3 DIEETHDH Z EDRE S Lz, Lo L, hOCT3 (384, D&k, FHA. I
7R 82 < O THRILL TEY 19, CLy fEIX hOCT1 ° hOCT2 (TS 372 D /h S0
T, BT A REOERNBIBICK S B2 KT T AethiR Ve B 2 b,
F7o. A MBI T hOCT3 D BAF/RBE TIE7RN T & 3R S 4172 6667,

LI E. hOCT1-3 % %8 & 7= oocytes (2B WT C-A hAAL I L MC-T7 =B I vm
BV AL ENRE 2 FEAIC R L7 R, A ML 72 R it e HIThOCT2 DR
7B THDZ ERHLMNI 2572, hOCT2 1TV T A ROET-HIHIRE TH 5
Pei 2 i 2 R CTH Y |, RNBIREICAEN Z KIET Z LI K> T T A REO#EME
FEBUBERE & b B AIREMENE 2 DTz,
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WIVE LT ¥ R—3 ZAORBUCET 5 B

AHFRIZEBNTE ST A REO T = RV I A bR > L EERIC hOCT1 &
hOCT2 D RIFZRIEETHD Z ENHLNE IR ST, & b TV AR—F —ZxT 2 H Mk &
METEYEIX, 72 VR I O ERE ST, T TES T A REORNENEE KRS
HIND N T AR—=F =T L LEREFE L HLET ¥ R — 3 ZDORBL & OBEMEIZ DN T
BEEToT,

E 7T F A REDORFg~DE Y AT hOCT1 Z 41 LT Y, hOCT1 OFEREZALITIANE)
RESER), BMEORBUIKMENDS EE 2 bD, A MRA I OEgEEEMET Lz
hOCT1 OERZGTHMEERAICA ALV v E2HREGTDH L, MHRED L LRSI
TERANRO BN 5758, Z AT IREAIFE TH D IFlE~D A FRL 2 v OBV IABRN
BEFLEZ EICE > TOMBRNIED L, MFREN LR Lz EEZXLNRD, T72b
5. hOCT1 [ZHEEK T HAENENEDO LTI L » TEGMEM L2 E2 5D, 2Ly A
FARALI VIV ELICRHRKRE THE 7 2 AL IZBWTHRBEOZNENERD 5
o LR END,

HERT ¥ R = ZAOFIEITIE, IR IRE D LR NEER KM L 725 59, b TE <
JFIB IR EAMEL 725 LI EI L, BHWEHORRBIK T oEExb6Nnb, —FH, 7
I BRERZMES hOCT1 @ SNP (p.Serl4Phe) (23T MPP D HELY AL N EFARI DK 2
FEATLZLBRESNTNG B, ZOLEREZHATHE MIBWTIThOCTL 241 L7TF
BEA~DOE D IAB BN 2 Z ENFEZ 6D, L, HEELTAMFALI VU ZHERL
TeREHZ BT, BRI TR AL MR T 2551 A MG S Tnd 9, ZDJRA
IARHTH D, A FAL I OEEEEZRET 5 hOCTI OERITED L ZARE S
T, ko Z 26, hOCT1 1ZE 7T A REOKRNENEER KL L, HehomEsg
BUCB 5T 2EERERTH L, REATH LA T > R— ADOREUFHE % & 5 0]
MRV EB 2 b,

—JF. BT A REO T DWEERBILEYEM CH Y | BT RME E R0 E
JEICRBLL CE /7 A REEZFE L L TRV AT hOCT2 b, RNEIEDZBNZRE 53 %
HERERTH D, A MBI 2 OEETEEIME T 5 hOCT2 D 3 FEFH D SNP (p.Thr199Tlle,
p.The201Met, Ara270Ser) DWTINNDOEREH T HMEERAIC A FARLVI 2RO &KET
5L, BHEHEOET & ZCHE D MFPERED EARERD LD 6, Ziik, AR
OEPEMEOMBEN LV BRI P ORENREL< D Z AR LTS, 24 LY hOCT2 IZxt
THRIFRIEETHH 7 2RI BT HRBEOEE AR - %5 2 L g sn s,
hOCT1 OHEHEZALTIX, I ~DOE Y IAZAINH] ATl R E5F- L7223, hOCT2
TIEE PR IH S P RENS EF LT Db 70, HFIRPRES ERIT 552005,
it T, hOCT2 X7 T F A REDOKRNBIEZ A L, HEehis JORIWEH ORBUBE % &
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5 AHEMED R STz,

WIZ, A RBENAI L ET 2RIV OHBET ¥ R—3 ADFRBHEDE N ONTE
7T FA REOERNERED BIE#MENHHZE LT,

T ORNEREZ ZB) SELER D 1 DICRBIBERNH D, A AL I IEN TR
SNBRWTZOREIHFER DR ELZ TRV 3D 7= AR 3 FELE LT CYP2D6 2L
Rt S5 505D, CYP2D6 ICITBEIETFZRMNMOLTEY, REHENK T L7 poor
metabolizer (PM) 7232 —H 37 » TlIK T%FET 25 69, PMIC T = AV U a2FKE5T 5
ERBEENME T L TWAEOMP D7 = /L UIBEN B L, HEENE < 722 DM
DG ENTWD 69, fito> T, CYP2D6 137 = R/ AN K DHMT ¥ R—3 AFHIC
T2V A7 T7778—D12LE2bN5, LML, PMOEIENLET TR, 7=
T VOIEET ¥ R— ARBUERE () 40~60 £4/10 T NAEM) 28T 5 Z L3 T
720N, ARAFFRIZIB VT hOCT2 N 7T A RIEOFHRBUCREET 2HERD 1 2LEZX S
N2 &0 B, hOCT2 DB FZHUC K HEEIEMEDIN T & Z OBEIZ OV TELE LT,
A RV D hOCT2 IZH1T D EETE DR T 23558 8 H v 528 8 (p.Ara270Ser, p.Thr1991le,
p.Thr201Met) 22O\ T, #EADT LIVBEEIZZNEN 14%, 1%, 2% TH D, A270S D
TR Z RTHET CHT HHEBERAICA PR/ 500mg #8545 L a0 bo—/LEEC
HA_THIREESAREIE T L TREa E 2D, m¢%f®tﬂ(qm#ﬁl6P AUC

3K 1.7 15%) RO BHILD 6V, in vitro \IZEBITH A AR I OEEIENEIL T1991 & T201M
ﬁnmms_wmfﬁTLka\_m%®%£%$%@a@?ﬁ#éwﬁﬁfmxhﬁw

SUOBPHEOR FTB L OMARED EFIZSHICKREL D tHRIND (R
2B D N DOREEEMOT —Z IT@EN 2N, 72721, T1991 & T201M OERITZ
NETa—h 7 AcBWnTHREN R, LLED X 912, CYP2D6 & hOCT2 I£7 = » R/L
SUDERNENREZ L SELHEATHY ., 20 2 SDOERNER Y H o 2HA I T HME
WCHA_NTIFREN S OICEF T2 EHREIND, 2= T I TéAmmOﬁnav
BEPEIT 2.5~15.7% L WA ST Y 5662 Z DEROREHEATOME & CYP2D6 O PM D
HE 0.07) ZEHTEDLEDE, 10 TAHTZY 43 A~1T2 NOEIG LD, ZHUuL7 =
VIV OHEET  R—V AOFRBBEE (K 40~60 N/10 T N) ZOfETHHEL 725,
A MRV I ANIREHER OEEN WD, BBBEEOR AL 7 = AL LD HEN
LRI NS,

SHICE T T A REDMAIREDOZES) & FLERE O BEMIC DWW TR E D BEZ(T-
7z, Marchetti © (% 2 BUBEIRIF B 37 A2V T A ML U & U= RE CER# 58 1240
+ 560 mg/day) &7 =LAV RS LTCRE (RS- 66 + 20 mg/day) O MLSE R E
& FLERME OFABIME & Ll L TN 5 10, i A AR L X RIS 505 ng/mL (236-718
ng/mL), 7 = VAL UPREEIE 55 ng/mL (28-114 ng/mL) ZRr L, Wi bERKRICEBIT D
BT IREOFANEZ R L TN D, ZORE, A MRV U OMmBEFHRE & FLERfE & oM
CIZAREZRFABAMEIZ 220 (1=022) . 7 = VARV S B W CIARBMEN GRS BTV D
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(r=0.49,P<0.05), E7z. Nattrass HIL, A FA/LI 2 (500mgx3[E/H), 7= AL
> (50mgx2E/H), U7V K Q5H5WE5mg/H) ZHRBEE (64) &S L
& E ORI P IR O LB 2 L L TRV | K HH & 5% OB O LB 3 i b
REDPSTLEDBDIFT 2 HALITHY, WNTA MBIV IY, ZUTY RTRHITEALLE
BAL 2o T2 Z E WA LT D T, S 512, Bando O IFMERET »~ MZBWTE MK
MAEFIRE L IZIFR R CBRBEBEICRDLIICHRELIZEEETA PARALI VBT =
TV % 28 HERER A #E L, mAEPRE & AMEOEB A MF LT D 72, Mg
EMREITNTNOE T T A RETHHAREIE C-HEMREES HiLd 3, FLERHEO M
X7 = VRNV IV EEHTORBO biLlc, ZRODOEMERND, 7= AR T A
RV AT, BAARICBWTHRMEO ER 25 LT WREEZ A2 2 &7
HEZR ST,

oDz e, hOCT2 1XE 7T A REOBYEMZBET 2 HERERTH Y, )
REHRIUCHEAL L TWA Z EWRmB Iz, S 512, hOCT2 DOEEEEZIK T S5
WA FZAOT VIVEEECHEESE (CYP2D6) DEG 28D PM OE|IG 72 & QNS ALEEHE
FREOREERBIEERICEZD L, AMFAI L ET 2RV VDOIEET v R—3 A3
BEDHEWEHATE D L EX D,

S 6T, FOEDOWFZEIZ LY A MRV COBPRMTIE, g2 5 OELY JAA T hOCT2
NEE L TRV, B~ multidrug and toxin extrusion proteins (MATE1/SLC47A1
X MATE2-K/SLC47A2) |2X 25 Z EndfE S Tungd 37, MATE (371 b o R cIE
EEEDONF A L @EARTHY, B B~ ZAOEENS 7'a 1B T 7 il
RO FEKRE L TRYIC MATEL 28FE STV D 70, MATEL 1L 570 O 7 2/ BB RER
S, HEE 13 R EE %m&ﬁbfw5w>t%@hMﬂﬂ@&@mm\ﬁm R, H
e 7e S1BLL T Y . hMATE2-K X IRICIZIEFFRAYICREL L T\ 5 7178, MATE (2
IXBIRTSRNFEL. T R /&%i%ﬁ9£ﬁ% BT TF A AACE Y DRHRIE LD
BRI ENHESNTND 98, v ZAD Matel 2/ 2777 FLT, A KLV
ERROBEG 5 & B ARNZ AT 15 5, IR IREEDS 69 fi5 5L, i P pLig
ELAZICEEEZRT N, BEETICT I VBEREMED MATE DEREZHTHE MC
BT WL NRAENEREO LB TME STz, L, 73 /E%E%ﬁb&w7m
T X —E O EREFT HWREICA bR U EEG TS5 L hOCT & O BIEAETIC
offF$wiy@$@ﬁ%mTéﬁ%ﬂﬁiéhTwé%>*% nf_kVTEM%
S DBRE I OIRNENRE D ZEENZ BT 2 IFZE 03 D 1 X MATE OFEREZLIC S v
7%4F£®¢W%%ﬁﬁﬁﬁﬁ%%ﬂ_ﬁé_&ﬂ%ﬁéﬂ‘MME#hMTZkﬁ%K
BT A NEOHARET v R— ARBUIEET 2R D | DIZRDFAREERBZ b D,
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e 8}

KWFFETIE, ATF A MEYOENEREZH#E L T\DH e R OCT1 LT OCT2 ITF
HLT, B2 771 NEOFEMNHIL OCT OBEM L2 BT 5720, A MFALIET7 =
VARV v DR X OB~ O IABBNREREEIZ DWW TR ET LTz, Elo, BT
F A REOBEERENWEN TH DI T ¥ F—3 R & ARNEIRE D ZEH) o BEEME (2 oU T STk
BN OEREITV., L0 EET,

FIE Ty MIBIT 5 invivo BEXWinvitro FFELY AR

BT A RO B L OB T H 2 A~ OB Y AR Z R 5721, C-
ARFAIVBLOC-T 2 v v E Ty MG L, TAlE bICm R eI b
THFRFIRENEEZ R L, 7= VBRI 3 A RRL S AT THBATIED R 15 (55
mole, £lo, Ty MERFEIFAIEZ W72 T, WA & b IRERAARY R IRV IAZ A3
Hiv, NTUAR—=F—OEENRB SN, WY IAAEEEZ R T CLg fEIX7 = > AL
VINA RV AZHNTR 22 fEEVMEZ AR L. in vitro AR ~DHL Y iABIEMEIT in vivo
DIFE~DOBATIE A RS2 Z L SR ST, TILODRERNDL, €774 FIEIXRT
VAR—=F =% UTHFBAICEY IAEI, BOWBITHEEZ RT 2 EBRH LRI 5T,

FIE b ML L0 hOCT1 HELRIFREMIIC T 2 H D IAZ

bt MBSOV IAHBEZ TR 572, b MRS EZ AW TR Lz, 7= 0By
IEA R I ATHARTR 43 F @O IABRENEZ R L, N TV AR—Z —% 4 L Tk
INDZENTRBENT, b MFIRICKIT D0 IAZIE, BEMEZMEIT 52 & TR L
7o EHIZOCT DREMRIEE THDHT N7 =F AT U E=U L (TEA) OIFIZE - T,
O AR DR ERFIICIAE SN, 2o OfEEN G, Il ~DOE Y iAZIT e MTEIC
FREEAIZHBLL TV D hOCTL IZ L D6 D EHEZR S 72, % Z T hOCT1 % F8L < W72 JPREAE
faZz AW RE 21T o728 2 A, F 77 A RIEDO K fEIFFaOfE & —E L, BviA
FREPEIL T = ARV I U PR R THARTR M4 EEWMETH 72, BLE, 7=k
IV UOFRY AL, hOCT1 2 L7cbDTHY . ZOETV IALIEEITA FALI &
DHEWZ EDRENT, —7, hOCT1 DOBIETERIZL > TA MR I U OB
KTT5ZERRESNTEY ., 2D XD REREZAT 5BE IO TIATIEA~ DY A A
IME T LI ARETT D, - T, A FAA I KD hOCT1 ISk 2B FMENm <. B
EEEDEWT = VRV OSE IO E L 5 LHEE I D R OG5 X M
FBOETICORND Z N5, hOCTL 1ZE 77 A RIEOICHEME I 5§ 5 %
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KD 15TEH D0, mEFEBREEZmD 5 RN EZ o7,

FIE hOCT2 #Jr L7-v 7 7 A KodhkE

BT FA FEOELWHERE THLEHIRCEET 28 O OCT2 IZOWTHIND
728, hOCT2 Z 38 HL S W7 IIEHMIAE 2 VTR L7z, il & & OCT2 DRERFEE T
»% TEA OBV IAHLEZFEIZHE L, o, BEKRGFOZRIDALPBD b, Ky
X7 2RI N A MBI ORI 1/6BRETH Y, B IARTEMEIZ T = kL I U
FI3fEEmWVMEZ R L, MEZ 7 A REIZhOCT2 D BAFRIEE TH D Z LR L TR -
7o TNHDFERMNS 7 2 V2 T hOCT2 24 L TRk SN D Z LR STz,
hOCT2 DEAFERIZE > TA MRV I OEEEEMET T2 2 LM SN TEY,
ZDEORERZFT HEF IO UL B EME T Ut i X ONHET IR ED BA-9
D EMHEREIND, THTIRED EFIIHBT & F—Y ZA0ORBAZmD DL Z LI2RD,
hOCT2 1ZE 277 F A FEOFEMERIHEZ @D 2 E KD 1 DL EZ b,

WIVE LT ¥ R—3 ZAORBUCET 5 B

7 = ARV U FEIC CYP2D6 IZ K AR E ST D, hOCT2 DRkl MEDME T L 7228 &
EHTLHEFEDN, CYP2D6 O PM Thol-h, 7= AL I OENBIEITE bz kE<
BETHEEZLND, —FH. A MR VTERNTRE SN, REEEEIC L
HEBIIZ T, £, BRARICBWTT = kb S o M i e T LR e &
MR 528, A RARAI U TIIMHEBEERED NN ERREINTEBY, FE 77
A RO LB+ D SESE RS D Z LRI SN D, U Enn, 7
= VR TIEHOBERNERD Z EIZLY, BT ¥ R—V 2AORBUBEE N A LR
I ANTHRTEED Z ERHEE I NT,

b, AR CHONTAMRIL, BT A REOENEIRELZ B L T\ 5 OCT1 B &
N OCT2 M L7ZA MR ET 2RI OBBEREZHLNI LD THY
BT A REOEEREWEH TH LI T > F—V AORBBEE ZBET 2 BN E2H 5
T D ECHHAZREMRMALEE R D,
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o

AR BT DICHTEY |, IRV THREZ Y £ LI KR RFRFBLE 3 5e
BHFFERHERIEA AR A BRIGEA TESCEHOBEZ R L ET,

Kﬁﬂ%‘i%‘ DICHY, BEHIVERERIELIH Y £ LIIRERFERERE H3EF
AR EREA A TR IR #EEER 22 5 NS L R Bh USRS BTV 72 L
iﬁ‘o

AT 3675:1’!5552?‘6 IHTED ., THEZWLEE £ LR &R RTFRTE 5
Ft mEME R <F§Zﬁ§¢EF' L EFES,

AT i%%ﬁb“(b\tt% WY THE 2 Y £ LR RRER SRR 32 A b
FeRt KHS Bz o NS MR BRI <HLE LB £,

AWFEOEEHLER 2 G L TWEE, THEL THEZB Y £ L7oiok A AREAREE
HASHL BRI R /NE a%%% NIV NI S NEY &2 S S S I R el
Fﬁ% RREFE] HEICRSEILE L BT E3, S6I2, ABEZLIcZT L, %Uz@é%%ﬁ

TSN 120 TR AARE KRR A AL RTR R B FERT bR S AEAFE B ISTRHIH L

EFES

Flo. AR ZITOICER L, BHEEICR Y £ LI IRE KT RFFLE 3 S0 7R =5
EHIFHTEE OERE, FFTEEAIEAEDOBERRIZE LA L BT £,

Zofh, BRBOFERICHTY , BHFENEEELEZOH AR H LA L LS
£7,

rt~>

Yexvi

S
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Bl

[ 25tk

MO A R ARV S HEREYE (specific activity, 962 MBg/mmol) |% Moravek Biochemicals I

(Brea, CA) 7 HEEA LT, "C-7 = L kL 3 RS (specific activity, 4.48 GBg/mmol) (%
Amersham Biosciences f: (Little Chalfont, UK) (2 CHRk L7z, FEFERD A R/ 130
et ORB) 226, iz, FEHRO 7 = AR I I T~ - TV R Y AR

(St. Louis, MO) mHHEA LT, 7 v b OBHETFAIMLIE Xenotech LLC ff (Lenexa, KS)7»
DAF LTz, OO KT Rk 2 Fv 2,

[2BrE ]

Crl:CD (SD) REEMET > & (AARF ¥ — & « U= SH) ZWA L, #i=id
HIRA 23 +£2°C, FXHRIEEZ 55+ 15 % 2R E LT 12 OB 1 7L (54T : 8:00~
20:00, {HXT : 20:00~8:00), 1 KEffH 70 10 [FILL EOBRIEEIZ/2 5 L5 ICHIEL-, &
_XTOEYIE, EREGE (CFR-1, 4 U x> 2 VEERE T 3RS & /KIEKZ B B S
OB - Bk AR %, 7 EERIC T 1B 3 ILCERICH L7,

[#5771%]

e A AL ENC-T = RV TN ENIFERD A R AL I B EOT = vk
VI v EIRA U TTHARRKICEA S, 25 mg/1.85 MBg/mL IZFHR L7, T~ MTIZ 2 mL/kg
(50 mg/3.7 MBq/kg) OHETRERAY 7 & HWT#ERE Lz,

[ o A Re i ]

HOA RARAIVELIN *C-7 2 VAL I UAROESH%, 05, 1. 2. 4, 6, 24 FE#E
ICE—T VR T TS VLB Z L7232 ) v D% IO TSHERIR D D BRI LI % £ B
L7z, BRER U 72iididom sy BlE (1800 x g, 4°C T 10 43[) 21T~ T, Moy &4 L
Too MAE 0.1 mLIZHRIAY v FL—8— N A=y T7u— N—Frx/bv—Ff) 10mL
EMZ T, BIK v TFL—a v Z— (2500TR, /N—F > b~v—ih) THdEEE
HE Lz,

[P i BE R ]
HC-A R VB IONC-T = UL 2 B ARG 0.5 BRIV To— T LR
FTANY AL L2 P2 HWTRRD S i 280 L, 18 KRENRY & 28
AT o Tt MR A U7e, i Doy B (1800 x g, 4°CC 10 43f)) 470>,
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MRy & 43 B U 7z, FIARIME MO RE 1 ERE O HE & [FIER O 5 1E CHIE Uiz, FFiRiT—
AR L CiREELRIE Lk, Miksfd (Y rxzy, N—F v —4) 2mL &
WAINL 40 CITINR L TR S 7, 20%, ik v FL—2— (M F=y 7 71r—)
10mL /M2 T, k> FL—arhvry— (2500TR) THHHEZHIE LT,

(RS BT o 77 L DL ]

FIARIMAE 0.1 mL {2 A & 7 —/L 2 mL Z 02 THERHL L2, =058 (1800xg, 4CT
10 53f) &AT o7z, RIERGY 250 L TR AR T CARKE S, Zik4 HPLC &
BFH 0.15 mL ICEfF S E 7o, SR L7 hitiaksy % HPLC Zp#ric it L7=, 7ed6 HPLC ~ODiE
AL 100 uL & L7z,

Uit P a5y © HPLC 40471 4:4]

(1) "C-A b

715 2« Inertsil® 3 series column ODS-3 (5 um, 4.6 mm id. x 250 mm, GL A = %)
BEHH : 0.2 mol/L KH,PO, pH 4.0

it : 1.0 mL/min
7T LIRE : 40°C

Sy BT HREH] : 15 min
Bt ;IR RE

2) "Cc-T7xzrAnrIyv
77 A Symmetry CI18 (5 um, 4.6 mm id. x 250 mm, Waters)
J— RK#Z 2 : SUMIPAX Filter PG-ODS ({F{bo#rt v 4 —)
BEIFE : (A) 0.1% kU 7 v A4 aFEig/FERIK (1/1000, v/iv)
(B) 0.1% K U 7 v A afElg/ 7 & =K UL (1/1000, v/v)

A==
BEhH 0 min 10 min 15 min 20 min 30 min
A 100% 0% 100% 100% 100%
B 0% 100% 0% 0% 0%
b : 1.0 mL/min
T LRE RERL
Sy HTiREH] : 30 min
i : BEE

[Z v PoRAEAFAE OS]
HEMEZ » S OBAERFRIIE 2 37°C CRHEN#E L. Isolation Percoll iA#X 13 mL |Z DMEM %
M2 mL 2 AN mBE ISR LT-, 70 x g T5 0, =T OoBEEITV, AiE 2 T8
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SH7, RiFEBRW o, TEiE % Krebs-Henseleit #Ef{% (118 mM NaCl, 5 mM KCI, 1.1 mM
MgSOy, 2.5 mM CaCl,, 1.2 mM KH,POy, 25 mM NaHCO;, 10 mM glucose and 10 mM HEPES,
pH 7.4, DLF KHB) 2 mL T L, BREIE 50 uL (2 b U /0 71—450 uL 2 iz, #liask
ZEHIL, AfFREZHEH L CEMRER 80%LL ETHh o Z & 2GR L, HlSREBIRIC T
JZ DMEM 85#fiZ 10 mL iRANL ., 50 x g T3 7pf#l, S|IR Ttz iT o7, RIEZREIL
WIZ KHB 2012 T, MR 4 2.0 x 10° cells/mL & 725 K 9 I L7~

(7 > FEGRE A ~DE Y A ]

2.0 x 10° cells/mL {Z 5L L 7= AR TG 450 pL % 37°C TS5 DL A v a— g v
L7 BB MC-A PRI vBLIOMC-7 =oAL I ) 2T RIGAR SRR 37CT
ST LA vFax— 3 v Lic, MIRRREIRIC SOGVAIR % % 8RN L CHLY JA A% B4R
U720 B AR R & IR ORRET TR C- A P AL S B IV C-7 = ARV 2 U & 20 M
ELT, 37CHHNEOCITBNTISH, 147, 245, 349, 540, 740, 10 04 v F =
NR—g 2 Uiz, FrERRICAOSRIEZ 100 uL £ 0 . >V 22244 /L 100 uL & 2N Dk
BT b U 7 AR 50 uL S A ST F 2 — 71U L, 10000 x g T 15 FP[H, =i T LB
EITolc, mODEFEDOT 2 —T7 NN 3 BIZOBEL TWD Z 2R LT, vV ardto
VB DRSSy A J1 XV U TN L7, MRSy A B RR I E B DA T VI AL, KR
WAl (Vormy) 2ml 2N CBEFHLEEEZIT> 70, Ik v FL—F— (N F =
7 7m—) 10 mL 2z, KK FL— a7 04— (2500TR) THV AL =k
WHEZTIE Lic, BERFIEORG T, MIERERKIC “C-2 FAr> (20, 100, 200,
500. 1000, 2000, 10000 uM) F L 14C-7 =&/ > (1, 5, 10, 50, 100, 500, 1000
uM) ZETRRERIE A SERERIML, A MR UL 37CT 5 49, 7= d 03 10
SR ¥ ax—Ta v Ui, FPERRIC EREOREFKIEME & FEROBIEZ 1TV, B A
FENT IR ERIE LT,

DHEERR /N T A — 2 DR
i AR RE - IRFFR R P AR (AUCo.) (3R AIERE F TIXBRTAERIC KD | SR LL

BED AUC TV RFH OB X & ik ERmFHOREZ AW THEE L, AUCLIZENLZHT

HZ IR VEH L,

Ty MFHIIZBIT A A RFRLI e T 2 RS UORERNT A—Z1T. R/

ZEET e 77 A (MULTD) & HV, BLUR @ Michaelis-Menten 224 Tixed THEH L 72,
V= Vi X S/ (KytS) + Paigx S

22T vITEY AL OEE (pmol/min/10° cells) | Ve (L R EL Y JA T EEE (pmol/min/10° cells) .

K., I Michaelis-Menten /E%% (uM) | Py IZIERFEAVER Y JAZ 2 U 7 T > A (UL /min/10° cells)

SUTIIN L7z IR (M) &2
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[7— % DFor & it ine]

MRS KOV B BER B 13- 354 D B IR L C pgeq/mLorg THERR LT, 54U
7o T — ZIX B AR R 72 (SD) TFor L7, F72. 2 BEE OO ZE DR E T Student
D +FRE TITV, A EARELEH 5% & Lz,

I

[ 25kl

MO A BARL S U HERRYE (specific activity, 962 MBg/mmol) |% Moravek Biochemicals £
(Brea. CA) M HEEA LT-, "C-7 = »akL 3 U HEIE (specific activity, 4.48 GBg/mmol) |3
Amersham Biosciences f1: (Little Chalfont, UK) (2 CHRk L7z, FEFEGRD A bR/ U 13F0
JeAiFERASH CRBR) 7o, ERIFERDO 7 = AV I L FZv T~ - TR v FiE (St
Louis, MO) 7blEA LTz, 7 F T =F LT - E=0 L (TEA) ITHGUEA TEMRASH (R
) b, NTT R EREE (PAH) IR (RIR) 22bEEA LTz, B OB
FERFAMAD 1L Xenotech LLC fE (Lenexa, KS)/»H, & "I T AL N T U AR —F —
(hOCT1) % Bl X W 7IFREMIIE BD-GENTEST 41 (Woburn, MA)H)H AT L7z, Z Ol
DRRIEIT AR L 2 2,

[ MR MR T

t b~ OBFEFIIE 42 37°C TRkl fiE L. Isolation Percoll & #% 13 mL | DMEM £5# 2 mL
e NIV IR I LTz, 70 x g T 543, |IR T OoBEL 72, RIEZBRWZ, ok
% KHB 2 mL T L, BRI 50 uL 12 b Y X 70— 450 uL =0z, ez 5L,
ALFRE R U CTAMBEN 10%LL ETH D 2 & 2R Uiz, MIRER C FE DMEM b
1% 10 mLIRML 50 x g T30/, S|ECELEEETT-72, EiFZERO Tt KHB
ZhNZ. HBOHERE 2 2.0 x 10° cells/mL & 72 % X 95 (2R L 7=,

(& MEFEFIA~OEY JAA]

2.0 x 10° cells/mL (=788 U 7= MUA R8T 450 L % 37°C TS5 7L A v ¥ a— g v
Lz, #E MC-A PRI vBLIORMC-7 = v ) 2ETRIGAR S RIFHC 37°CT
ST LA rF ax— 3 v Lis, MIRRREIRIC B VAR & S RN L CHLY JAA % B4
L7z,

PP RAFPEDOBETTIE, MC-A Fak/L T 220, 100, 200, 500, 1000, 2000, 10000 pM)
BXOUC-7 Ay (1, 5, 10, 50, 100, 500, 1000 uM) OREEEFHEL T, A b
BRI ALITCT20 /. 7oA I A3 10 5BIA v FaX—a v Lz, FiEDR
RN SRR S 100 uL 28D . U 224 A /L 100 L & 2N OKER(bT b U 7 AYEIR 50
UL B AST=F 2 —TIZIRI L, 10000 x g T 15 Bf, SR Tl ol 217 o7, w000
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BOF 2a—T7 NN 3 BIZHEEL TWADZ L 2R LT, U arA A Eoh s i
VY TYINT Uis, RIS I A SRR E FH D S A T UIZ AL, 2N KER(ET B U T BRI
Z2mL N2 CEERWAE T 72, Ik FLr—4%— A=y 7 7v—) 10mL %
Mz, @R > FL—rarhwrZ— (2500TR) THY A E - BEREZ HIE LT,

JEEEALORETIE, KHB O 0 12 U 7 LfEE L (5 mM NaCl, 118 mM KCI, 1.1 mM
MgSO,, 2.5 mM CaCl,, 1.2 mM KH,PO,4, 25 mM NaHCO;, 10 mM glucose, 10 mM HEPES,
pH 7.4)% AW THIKRISIEIE 288 L7-, "C-A hARLr v Q0puM) H DWW E UC-7 = >k
L (1 M) ZELRINARESEIRN L%, TNENFTERHRA > Fax—a L
Too BOGKE T, IREERAENE & FEROBIEZATV BV IAENTZSRE A HE L=, KHB
TR L 7 MBI I 381 DD AR EE 100% & LT, B U U AREARIZIIT 2 H0
ABEE R LT,

PLEMEA OMEICIL, FEHO A FAALI v, 7= A3, PAH B XU TEA 25
FRRREIRIC C-A PRV Q0uM) BE O UC-7 =2k (1 uM) & TSR
EWRMLUIZ%, TRENFTEDHR A o F 2= a v Lz, RUSKTHS RO
T E CIRIRERNE & REEOBEEIT - T2,

[hOCT1 FEIF R 331 2 BV 1A A ]

hOCT1 %38l & 7290 REMIIE 2 ND96medium 0.5 mL %z AN 7B 2B LT,
ND96medium ZH 0 BrE . F ~ U U AEE K (100 mM NaCl, 2 mM KCI, 1 mM CaCl,, 1
mM MgCl,, 10 mM HEPES, pH 7.4) % 3 mL ANUIRREBIG 2 56 L 7o, 2 O#E4L 2 [l
ViR L7z GE3[ED, F N v ABEEEZRE Lk, “C-A hasr > (20, 100, 500,
1000, 2000, 5000, 10000 uM) F L O MC-7 = >R3> (1. 5. 10, 50, 100, 500, 1000
uM) ZEETRUSATRZ 100 pL IRINL, |IET0 WA v Fa—Ta L, e T
RPN 2R E LT, K LT B Y O SFEEAWK 3 mL T 3 [IVE4E L7z, BEA . O
R 2 1 -9 D341 7 ZHKE L 10% SDS ¥ 150 pL & A1 2 T2 T 30 20 LA BgfE L,
UNRERE 2 Vi S -, IRIRY v TFL—F— N/ A=y 77 r—) 10mL ZNx, #KIk>
YFlL—vary g — (2500TR) THVIAENTHEAREELZHE Lz, 723, KEFEA
L7 ORRERIIG 2 W CIRBR DO EAEZ ATV, 2 hr—)UfifE s LTz,

[BEERR /N T A — &2 DR H]

b MFHEE L OV hOCT1 2B S IIRAIIRICKIT 5 A bAvI v &7 =l v
DHEFEFR /N7 A — 21, FEWRPRNFRET 077 5 (MULTD 2V, BUFO
Michaelis-Menten 20234 Cix & TR L7z,

V="Vyax X S/ (KytS) + Pyigx S
22T vITHY AL OEE  (pmol/min/10° cells & 5 VM pmol/min/oocyte) . Ve 1355 KEL Y
A HE (pmol/min/10° cells & %\ M& pmol/min/oocyte) |, K,, 1% Michaelis-Menten &4 (uM) .

-
—
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Py \ZIEFF B 5AZ 2 U 7 F A (UL /min/10° cells & % M pL /min/oocyte) . S IZHN
L7 ERE (W) 2T,

[F— % DR &t )
BT — T EHE HFEREREZE (SD) THRR LT, £/, 2 BEFOEHEOZEDK
1T Student D t-FRE TITV, A EKEIZEM 5% & LT,

I

[ 25t k]

MC- A MRV S UHEERHE (specific activity, 3.53 GBg/mmol) |3 Moravek Biochemicals £

(Brea. CA) M HEEA LT, "C-7 = L ik 3 U HEIE (specific activity, 4.48 GBg/mmol) |3
Amersham Biosciences £ (Little Chalfont, UK) ([CCAR L7z, “C-T h T =F LT E=D
2 (TEA, 2.035 GBg/mmol) & *H-1- 2 F/L-4-7 = =L Y ¥ =17 1 (MPP". 2960 GBg/mmol)
! American Radiolabeled Chemicals f:(St. Louis, MO, USA)»HHEA L7=, FERERkD A bR
NIV T2 VR F =V UBLOMPP (XY~ - TV KU v T4k (St Louis, MO,
USA) 7»H TEA IFFOEAMIBEKRE S CRIR) 22DEEA L7z, £ Ot ORREEIT i R #l it &
A,

|GG RIRkE:Y |

T 7V R AT (ERAEWBM RS 2R LIRS 2 8 L7, B L 72 9psk
1 —7 —#— (RT-50, TAITEC) TWHIZBHES 203 6 2T 7 —BALE % i L,
A RE Lo, B FHEAIC A O 2R Z K& &, 6, IO EEOBLEN DR
AL CEERIOBH, AMIICEE FEAZITo 7,

[cRNA DA B & IRREffE~DOBE{R 15 A ]

77 A3 K DNA ZHlfREERY A FCESLL, 7> 71—k DNA ZR# L7=, &2 T7
RNA R Y 2 T —BIZ X DG )i (MMESSAGE mMACHINE T7 kit, Ambion) %17V cRNA
& L. & 512 cRNA R~ poly (A) tailing 1< (Poly (A) Tailling kit, Ambion) AT
STt R LT b DEE AR L Lz, LT poly (A) NI L UM O cRNA
Yo TME, RVLT I RRB LT e —A T W7 774 L, KPR I =5 VERIK
BALE 2 W CERKEI 21T o 72, EXUKEI%Z, =F VU A7 v~ A FICK DA EITVD
UV BSHZ L2 ROREMR AT > 72,

A EAREEEEEZHNCT, BUO T Vv AR—Z =B\ a1 BL RN LA —% —i#&ix
¥ & L T Green Fluorescent Protein  (GFP) &{n T ZIFRHAINIZ 322nL v A 7 B A P x
rvvavlic, —h. N7 AR—Z—REBINLMIL (negative control) & LT GFP &
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B EWEKRZRG LIV O BERICY A 7 af Y2l var e, v~ 7040V
7 a ryOBRITIE, SR (FUT5) ZHWTERLIET I AXF v EZ Y —Z2E L T
Wi, £ Y7 a sk, ND96medium H1C2-3 HiH], 4 > FaX—F— (R FIc
TR L7z, cRNA OEAEIILUFO®Y & Lz,

B F BAE (ng)
rZ U AR—F —Bi5 T 10 ng/oocyte
LR —% —i#{s5F (GFP) 7 ng/oocyte

ATV g OB PAITEOEIEMEE 2 T GFP ZE IR A1 E LT, GFP D%
BHAMER I WS DITBRE L,

[tk OCT ZBLIFREMIAIC 31T 2 HL Y JAA]

% hOCT ZEBLINRHMIEIZ 3517 A RE R IEE DIV IAALEOMETIX, hOCT1 B LW
hOCT2 DHE L LT "C-TEA, hOCT3 DHE & LT *H-MPP" &M\ 7=,

BRI D IR 2 ND96medium T 2 [BIFEH L7, 24 SOlaE: & T « v o=

(CORNING fh) (CHNRHfilaZ 2L, 10 o7 VA v FaX— g Lic, FUTn
SRy 7y —%BREL, BROKSER (YC-TEA 10 pM.,  *H-MPP' 0.05 puM 35 L O FE %
DARBENI TR HEAIOX =V 2 5T) Z 500 uL i1 L72RE 6
FIERA > F 2= g v 2{ToT, A Fa—Ta b, ROSREZWSIREL,
YN EERERE 20K ¢ L 72 ND96medium C 3 [EIEH L7z, IPREMfRIZ, I =472 1 57D
BHELL., 5% @ SDS /KIFHE 100 pL Z ML, =R T 30 5 F‘ﬁ IRV LT, JRLMIAD
ANY 2 =R TIVHERIRY > F L —H — (Aquasol-2) % 1.5mL ML, +4Rf%, ik
VrFlL—var vy — (LSC6100, 7 v ith) THREZHIE LT,

e AT PE S K (ﬁ?)i%fﬁ%ﬁ'@@*ﬁ%“ﬂi\hOCT Z 5B S W72 IR REAAE 2 ND96medium C
2 [AIVEH L2 Pe L=, 10 97 LA v a— 2 > LT, RBOKGEE (MC-2 k
RLIvBLRNC-T7 2 rdv Iy BETe) % 500 uL IINL CTHRY AL ZBIfE L7z, B
T OEMETAEER ORG & FERIZITV, B AR 2 0E Lz,

[HEER/T A — 2 DF ]
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