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FIGURE 12.42 Mammalian circulatory changes at birth. (a) Fetal circulation. Because the lungs are nonfunctional, uptake
of oxygen and nutrients occurs through the placenta. The ductus venosus is a liver bypass. The foramen ovale and ductus arteriosus are
lung bypasses. (b) Neonatal circulation. Following birth, the lungs become functional, the placenta departs, and the ductus venosus, foramen
ovale, and ductus arteriosus close.
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