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 Physiology of lactation and details on the physiology of pregnancy in a normal woman. 

ANSWER 

LACTATION 

     Lactation describes the secretion of milk from the mammary glands and the period of time 

that a mother lactates to feed her young. The process of feeding milk is called breastfeeding or 

nursing. 

The chief function of lactation is to provide nutrition and immune protection to the young after 

birth. 

   The breasts, unlike most of the other organs, continue to increase in size after childbirth. 

Although mammary growth begins during pregnancy under the influence of ovarian and 

placental hormones, and some milk is formed, copious milk secretion sets in only after delivery. 

Since lactation ensues after a premature birth, it would appear that milk production is held back 

during pregnancy.  

      By the fifth or sixth month of pregnancy, the breasts are ready to produce milk. During the 

latter part of pregnancy, the woman’s breasts enter into the lactogenesis I stage. This is when the 

breasts make colostrum, a thick, sometimes yellowish fluid. At this stage, high levels of 

progesterone inhibit most milk production. At birth, prolactin levels remain high, while the 

delivery of the placenta results in a sudden drop in progesterone, estrogen, and human placental 

lactogen levels. This abrupt withdrawal of progesterone in the presence of high prolactin levels 

stimulates the copious milk production of the lactogenesis II stage.  

     When the breast is stimulated, prolactin levels in the blood rise and peak in about 45 minutes, 

then return to the pre-breastfeeding state about three hours later. The release of prolactin triggers 

the cells in the alveoli to make milk. The pituitary hormones prolactin and oxytocin are required 

to maintain milk secretion, with prolactin maintaining synthesis of milk products and oxytocin 

stimulating the letdown response that allows the infant to extract milk from the gland. 

      After childbirth, the baseline prolactin level drops sharply, but it is restored for a 1-hour 

spike during each feeding to stimulate the production of milk for the next feeding. With each 

prolactin spike, estrogen and progesterone also increase slightly. 



 

When the infant suckles, sensory nerve fibers in the areola trigger a neuroendocrine reflex that 

results in milk secretion from lactocytes into the alveoli. The posterior pituitary releases 

oxytocin, which stimulates myoepithelial cells to squeeze milk from the alveoli so it can drain 

into the lactiferous ducts, collect in the lactiferous sinuses, and discharge through the nipple 

pores. It takes less than 1 minute from the time when an infant begins suckling (the latent period) 

until milk is secreted (the let-down).  

      The first few weeks of breastfeeding may involve leakage, soreness, and periods of milk 

engorgement as the relationship between milk supply and infant demand becomes established. 

Once this period is complete, the mother will produce approximately 1.5 liters of milk per day 

for a single infant and more if she has twins or triplets. As the infant goes through growth spurts, 

the milk supply constantly adjusts to accommodate changes in demand. A woman can continue 

to lactate for years, but once breastfeeding is stopped for approximately 1 week, any remaining 

milk will be reabsorbed; in most cases, no more will be produced, even if suckling or pumping is 

resumed. 

      Mature milk changes from the beginning to the end of a feeding. The early milk, called 

foremilk, is watery, translucent, and rich in lactose and protein. Its purpose is to quench the 

infant’s thirst. Hind milk is delivered toward the end of a feeding. It is opaque, creamy, and rich 

in fat, and serves to satisfy the infant’s appetite. During the first days of a newborn’s life, it is 

important for meconium to be cleared from the intestines and for bilirubin to be kept low in the 

circulation. A high concentration of bilirubin in the blood causes jaundice. Some degree of 

jaundice is normal in newborns, but a high level of bilirubin—which is neurotoxic—can cause 

brain damage. Newborns, who do not yet have a fully functional blood–brain barrier, are highly 

vulnerable to the bilirubin circulating in the blood. Indeed, hyperbilirubinemia, a high level of 

circulating bilirubin, is the most common condition requiring medical attention in newborns. 

Newborns with hyperbilirubinemia are treated with phototherapy because UV light helps to 

break down the bilirubin quickly. 

 

PREGNANCY 

Pregnancy is the time from fertilization of an egg, also known as conception, to birth.  

Signs of pregnancy 

    Missed period, many women experience tender, swollen breasts, fatigue, nausea and vomiting, 

or morning sickness during the first few weeks of becoming pregnant. 

     The physiology of pregnancy prepares a woman's body to lactate and breastfeed. Preparation 

for breastfeeding begins during prenatal care and includes evaluation for nutritional risk factors, 



education, and counseling. A woman's breasts grow during pregnancy, usually 1 to 2 cup sizes 

and potentially several cup sizes. A woman who wore a C cup bra prior to her pregnancy may 

need to buy an F cup or larger bra while nursing. A woman's torso also grows and her bra band 

size may increase one or two sizes.  An average of 80% of women wear the wrong bra size and 

mothers who are preparing to nurse can benefit from a professional bra fitting from a lactation 

consultant. Once the baby is born up to about 50–73 hours after birth, the mother will experience 

her breasts filling with milk. Once lactation begins, the woman's breasts swell significantly and 

can feel achy, lumpy and heavy which is referred to as engorgement. Her breasts may increase in 

size again by an additional 1 or 2 cup sizes, but individual breast size may vary depending on 

how much the infant nurses from each breast. A regular pattern of nursing is generally 

established after 8–12 weeks, and a woman's breasts will usually reduce in size, but may remain 

about 1 cup size larger than prior to her pregnancy. Changes in breast size during pregnancy may 

be related to the sex of the infant, as mothers of female infants have greater changes in breast 

size than mothers of male infants. 

     The heart adapts to the increased cardiac demand that occurs during pregnancy in many ways. 

      Cardiac output (Lit./Min.): 6.26, Stoke Volume (Ml.): 75, Heart Rate (Per min.): 85,                               

Blood Pressure: Unaffected.   

      Cardiac output increases throughout early pregnancy, and peaks in the third trimester, usually 

to 30-50% above baseline. Estrogen mediates this rise in cardiac output by increasing the pre-

load and stroke volume, mainly via a higher overall blood volume (which increases by 40–50%). 

The heart rate increases, but generally not above 100 beats/ minute. Total systematic vascular 

resistance decreases by 20% secondary to the vasodilatory effect of progesterone. Overall, the 

systolic and diastolic blood pressure drops 10–15 mm Hg in the first trimester and then returns to 

baseline in the second half of pregnancy. All of these cardiovascular adaptations can lead to 

common complaints, such as palpitations, decreased exercise tolerance, and dizziness. 

        Some degree of weight gain is expected during pregnancy. The enlarging uterus, growing 

fetus, placenta, amniotic fluid, normal increase in body fat, and increase in water retention all 

contribute weight gain during pregnancy. The amount of weight gain can vary from 5 pounds 

(2.3 kg) to over 100 pounds (45 kg). Nutritionally, pregnant women require a caloric increase of 

350 kcal/day and an increase in protein to 70 or 75 g/day. There is also an increased folate 

requirement from 0.4 to 0.8 mg/day. On average, a weight gain of 20 to 30 lb (9.1 to 13.6 kg) is 

experienced. 

 

 

 


