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Popular Article  

The Placenta 

   In mammals, most embryonic loss (>30% of fertilized ova in most mammalian 

species and perhaps over 50% in humans) occurs during early pregnancy. In animals, 

embryonic mortality is considered one of the major causes of fertility loss, especially in 

the animals that are not mated during their reproductive period. Reduced placental vascular 

development and increased vascular resistance during early pregnancy have been 

associated with early embryonic mortality. During early pregnancy, extensive 

angiogenesis in maternal and fetal placental tissues progresses, accompanied by a marked 

increase in uterine and umbilical blood flows. 

  The placenta is the organ through which nutrients, respiratory gases, and wastes 

are exchanged between the maternal and fetal systems. The primary role of placenta is to 

provide for physiological exchange, and it have close relationship with fetal weight, 

placental size, and uterine and umbilical blood flows during normal pregnancies in many 

mammalian species. Thus, transplacental exchange provides for all the metabolic demands 

of fetal growth and development. The rate of transplacental exchange depends primarily 

on the rates of uterine (maternal placental) and umbilical (fetal placental) blood flows. In 

fact, increased uterine vascular resistance and reduced uterine blood flow can be used as 

predictors of high-risk pregnancies and are associated with fetal growth retardation. The 

rates of placental blood flow, in turn, are dependent on placental vascularization and 

placental angiogenesis is therefore critical for the successful development of viable and 

healthy offspring. 

  Placentation includes extensive vasculogeneis and angiogenesis in maternal and 

fetal placental tissues, accompanied by a marked increase in uterine and umbilical blood 

flows throughout the gestation period. These events provide the developing conceptus with 

an optimal uterine environment to meet its metabolic demands and probably influence the 

rate of physiological exchange between the maternal and fetal systems later in pregnancy 
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Vascular density of maternal placental tissues continues to increase slowly throughout gestation, 

but vascular density of the fetal placental cotyledons remains relatively constant through mid-

gestation and increases dramatically during the last third of gestation in association with dramatic 

fetal growth. These patterns of placental angiogenesis coincide with the dramatic increases in 

uterine and umbilical blood flows, with umbilical blood flow increasing more rapidly than uterine 

blood flow during the last third of gestation. Placental vascularization is initiated and established 

early in pregnancy and supports early embryonic survival and subsequent fetal growth and 

development.  
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