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ABSTRACT 

Placental syncytiotrophoblasts play a role as a selective permeability barrier, which 
governs the passage of biomolecules and xenobiotics between the mother and the fetus. 
Quantifying the transplacental transfer of drugs in vivo is of clinical importance in 
administrating drugs to the pregnant. The purpose of the present study is to evaluate 
the passage of compounds from both maternal and fetal sides of the placenta in 
pregnant rats. To evaluate the fetomaternal transfer clearance, radiolabeled test 
compounds were perfused from umbilical artery, and then the perfusate was collected 
from umbilical vein. Fetomaternal transfer clearance was calculated by steady-state 
disappearance of radioactivities in the perfusate. To evaluate the maternofetal transfer 
of test compounds, radioactivities in the fetus were measured after administrating 
radiolabeled test compounds into the abdominal aorta together with antipyrine as a 
reference compound. In most of tested compounds, fetomaternal transfer clearances 
correlated with their lipophilicity. However, in the case of [3H]digoxin, a substrate for P-
glycoprotein, the fetomaternal transfer clearance was 1.5-fold higher than that of 
[14C]antipyrine and was significantly decreased by 100 µM verapamil and 100 µM 
digoxin. On the other hand, the maternofetal transfer of [3H]digoxin was much lower 
than that of [14C]antipyrine. These data suggests that P-glycoprotein-mediated efflux 
transport of digoxin took place at the apical membrane of the placental barrier. The in 
vivo techniques used in the present study have the potential to clarify the presence of 
some drug transporters at the placental barrier. 
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