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Abstract

BRAZT 1)k, RAKRSIATS—H5(PDES ) AERITH Y. BMAERRTEXEIRS MEE
DEBEEELTEMNTHAENPFEINTVS, KARTE. AT T 1I)LORBRNOBITH
BZMBAITRCZHNIC, BEEBICHSTAPHERX/NVE (MDR1) EXANATMMER/INY
B (BCRP) MBS Z®RF LIz, ZXZT7 1)L ZERL 2HER, MDR1abXTIL /Y OT I K

. FEEBCRP/ Y IUT IR JAILEIKE (GD ) 14.5h 517.5F THFMmFEIEL ., GD17.5TOI
REEENORENZFHENIREL (EHFESTF/ME ) ZFHMEL £, BERIDVATR, 2457
1 L DOEFEEFF/MEIFZ0.80TH 2> o MDR1alb/ Y I FIRNRERVUBCRP/ Y I FIRNIIAT
&, AT 7 1I)OFZEEFFMEEEENRTA1ABRT.7I2E ML =,

MDCKII-& hBCRP#fif2 & A W\ 1= B MR E XA TR, 257 1 )L OEEMIIER A S Bl 7R
RINDOEIEA, FEZOEERLYEFEICEN 2, T, YJABCRPZRIEL ilifzfE/ NEz
RVWERVIAKBEIEFTME TR, 2T 71 OBENFBREE Lz, CORRLS. REZT7 1)
FERBROYTANDBCRPOEETHDCENHSHIZE 21z, LEKY) . BFET T 1)L DRaE
ENUERREAOBITZ, BCRPF —HHIRTS A RRE ni,

Tadalafil, a phosphodiesterase 5 (PDED) inhibitor, is expected to be effective in the treatment of
fetal growth restriction and hypertensive disorders of pregnancy. In this study, we aimed to
elucidate the mechanism of fetal transfer of tadalafil and investigate the involvement of P-
glycoprotein (MDR1) and breast cancer resistance protein (BCRP) in placental permeability.
Tadalafil was continuously infused into pregnant wild-type, MDR1a/b double-knockout, or BCRP
knockout mice from gestational day (GD) 14.5 to 17.5, and the fetal-to-maternal plasma
concentration ratio of unbound drug (unbound F/M ratio) was evaluated at GD17.5. In wild-type
mice, the unbound F/M ratio of tadalafil was 0.80. In MDR1a/b knockout and BCRP knockout mice,
the unbound F/M ratio of tadalafil increased to 1.1 and 1.7, respectively. Transcellular transport
assessment using MDCKIIl-human BCRP cells revealed significantly higher transport of tadalafil
from the basolateral to apical membrane compared to the reverse direction. Moreover, uptake
transport evaluation using membrane vesicles expressing mouse BCRP demonstrated transport of
tadalafil. These results suggest that tadalafil is a substrate of human and mouse BCRP. Therefore,
it indicates that BCRP may partially restrict the placental transfer of tadalafil to the fetus.
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Effects of placental efflux transporters on the fetal transfer of tadalafil
1. ARBRREBOHRE

88574k, FRAKRIITRFT5—E5 (PDE5) FERITHY., BMERRALVIEEEINEEDAEREE LTH
MTHZDIEIPHHFINTWS, KAERTIE. Y995 T1ILDRIBEANDBITHBEEFEATZ & 2BMIC, BEER
ICH T 2P-$E5 /XU 8 (MDR1) LANAMMES > /X0 8 (BCRP) OS5 %R L, 99771 aEIRLE
B4R, MDRla/b¥ 7/ v o279k, F/IEBCRP/ v 279 h<D RICHEIER (GD) 1450 517.5% THE
E#E L. GD17.5TOHFEEHENDR ENBHRMFIREL GEEEHF/ ML) Z5HE L7, BERT VXTI, 4
4571 IVOFEEESHF/MEEIZ0.80TH 57, MDR1a/b/ v I 79 hBELUBCRP/ v I 77 hIIRTIE, 94
27 4 VWOEHKEHF/MELIZZNZFN1.1B L7128 L 7=,
MDCKII-& kBCRP#ERE %A A W - iR MR8 TlE. 94 5 7 1 L OEEMAER D S Rl FREBEAI A QXA
MEDOEELY EBERICEN 7, /. YU RABCRPZ R L /- MAEE/NEEZ A WY AAEXETMTIE. 94
ST4INDEENBRRINSE, COMENS, 99T 71D MBLTYVADBCRPOBETH S Z EHBEHELH
IR o7, MEKY, 99574 )LOBEEN LIRIBEADHITE, BCRPY—EHFIRYT 2 Z & ARBI N,

2. MAKRREEOHME (F:R)

Tadalafil, a phosphodiesterase 5 (PDE5) inhibitor, is expected to be effective in the treatment of fetal growth
restriction and hypertensive disorders of pregnancy. In this study, we aimed to elucidate the mechanism of fetal
transfer of tadalafil and investigate the involvement of P-glycoprotein (MDR1) and breast cancer resistance]
protein (BCRP) in placental permeability. Tadalafil was continuously infused into pregnant wild-type, MDR1a/b
double-knockout, or BCRP knockout mice from gestational day (GD) 14.5 to 17.5, and the fetal-to-maternal
plasma concentration ratio of unbound drug (unbound F/M ratio) was evaluated at GD17.5. In wild-type mice,
the unbound F/M ratio of tadalafil was 0.80. In MDR1a/b knockout and BCRP knockout mice, the unbound
F/M ratio of tadalafil increased to 1.1 and 1.7, respectively. Transcellular transport assessment using MDCKII-
human BCRP cells revealed significantly higher transport of tadalafil from the basolateral to apical membrane
compared to the reverse direction. Moreover, uptake transport evaluation using membrane vesicles expressing
mouse BCRP demonstrated transport of tadalafil. These results suggest that tadalafil is a substrate of human
and mouse BCRP. Therefore, it indicates that BCRP may partially restrict the placental transfer of tadalafil to
the fetus.
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