LACTATION
Physiology
· The mammary glands are modified exocrine glands that undergo dramatic anatomic and physiologic changes during pregnancy and in the immediate puerperium. 

· Their role is to provide nourishment for the newborn and to transfer antibodies from mother to infant.

· During the first half of pregnancy, proliferation of alveolar epithelial cells, formation of new ducts, and development of lobular architecture occur.
· Later in pregnancy, proliferation declines, and the epithelium differentiates for secretory activity. 

· At the end of gestation, each breast will have gained approximately 400 g. 

· Factors contributing to increase in mammary size include hypertrophy of blood vessels, myoepithelial cells, and connective tissue; deposition of fat; and retention of water and electrolytes. 

· Blood flow is almost double that of the nonpregnant state.

· An intact hypothalamic-pituitary axis is essential to the initiation and maintenance of lactation. 

· Lactation can be divided into 3 stages: 
a) Mammogenesis, or mammary growth and development; 
b) Lactogenesis, or initiation of milk secretion; 
c) Galactopoiesis, or maintenance of established milk secretion 

· Estrogen is responsible for the growth of ductular tissue and alveolar budding, whereas progesterone is required for optimal maturation of the alveolar glands. 

· Glandular stem cells undergo differentiation into secretory and myoepithelial cells under the influence of prolactin, growth hormone, insulin, cortisol, and an epithelial growth factor. 

· Although alveolar secretory cells actively synthesize milk fat and proteins from midpregnancy onward, only small amounts are released into the lumen. 

· However, lactation is possible if pregnancy is interrupted during the second trimester.

· Prolactin is a necessary hormone for milk production, but lactogenesis also requires a low-estrogen environment 

· Although prolactin levels continue to rise as pregnancy advances, placental sex steroids block prolactin-induced secretory activity of the glandular epithelium.

· It appears that sex steroids and prolactin are synergistic in mammogenesis but antagonistic in galactopoiesis. 

· Therefore, lactation is not initiated until plasma estrogens, progesterone, and human placental lactogen (hPL) fall after delivery. 

· Progesterone inhibits the biosynthesis of lactose and -lactalbumin; estrogens directly antagonize the lactogenic effect of prolactin on the mammary gland by inhibiting -lactalbumin production. 

· hPL may also exert a prolactin-antagonist effect through competitive binding to alveolar prolactin receptors.

· The maintenance of established milk secretion requires periodic suckling and the actual emptying of ducts and alveoli. 

· Growth hormone, cortisol, thyroxine, and insulin exert a permissive effect. 

· Prolactin is required for galactopoiesis, but high basal levels are not mandatory, because prolactin concentrations in the nursing mother decline gradually during the late puerperium and approach that of the nonpregnant state. 

· However, if a woman does not suckle her baby, her serum prolactin concentration will return to nonpregnant values within 2-3 weeks. 

· If the mother suckles twins simultaneously, the prolactin response is about double that when one baby is fed at a time, illustrating an apparent synergism between the number of nipples stimulated and the frequency of suckling.

· The mechanism by which suckling stimulates prolactin release probably involves the inhibition of dopamine, which is thought to be the hypothalamic prolactin-inhibiting factor.

· Nipple stimulation by suckling or other physical stimuli evokes a reflex release of oxytocin from the neurohypophysis. 

· The release of oxytocin is mediated by afferent fibers of the fourth to sixth intercostal nerves via the dorsal roots of the spinal cord to the midbrain.

· The central nervous system can modulate the release of oxytocin by either stimulating or inhibiting the hypothalamus to increase or decrease prolactin inhibiting factor (dopamine) and thus the release of oxytocin from the posterior pituitary

· Oxytocin levels may rise during orgasm, and sexual stimuli may trigger milk ejection.

Synthesis of human milk
· Prolactin ultimately promotes milk production by inducing the synthesis of mRNAs for the production of milk enzymes and milk proteins at the membrane of mammary epithelial cells (alveolar cells). 

· Milk synthesis and secretion is then initiated via four major transcellular and paracellular pathways. 

· The substrates for milk production are primarily derived from the maternal gut or produced in the maternal liver
· The principal carbohydrate in human milk is lactose.

· A specific protein, -lactalbumin, catalyzes lactose synthesis.

· Prolactin and insulin, which enhance the uptake of glucose by mammary cells, also stimulate the formation of triglycerides. 

· Fat synthesis takes place in the endoplasmic reticulum.

· Most proteins are synthesized de novo in the secretory cells from essential and nonessential plasma amino acids. 

· The formation of milk protein and mammary enzymes is induced by prolactin and enhanced by cortisol and insulin.

· Mature human milk contains 7% carbohydrate as lactose, 3-5% fat, 0.9% protein, and 0.2% mineral constituents expressed as ash. 

· Its energy content is 60-75 kcal/dL.

· All the vitamins except vitamin K are found in human milk in nutritionally adequate amounts

Immunologic significance of human milk
· The neonate's secretory immune system and cellular response is immature. 
· In particular, the IgM and IgA responses are poor and cellular immunity is impaired for several months

· Maternal transfer of immunoglobulins through breast milk provides support for the infant's developing immune system and thereby enhances neonatal defense against infection.

Advantages & disadvantages of breastfeeding
1. for the Mother
A. Advantages
· Breastfeeding is convenient, economical, and emotionally satisfying to most women. 
· It helps to contract the uterus and accelerates the process of uterine involution in the postpartum period, including decreased maternal blood loss. 
· It promotes mother-infant bonding and self-confidence and improves maternal tolerance to stress through an oxytocin-associated antifight/fight response. 
· Maternal gastrointestinal motility and absorption are enhanced. 
· Ovulatory cycles are delayed with nonsupplemented breastfeeding. 
· According to epidemiologic studies, breastfeeding may help to protect against premenopausal cancer and ovarian cancer.

B. Disadvantages
· Regular nursing restricts activities and may be perceived by some mothers as an inconvenience. 
· Twins can be nursed successfully, but few women are prepared for the first weeks of almost continual feeding. 
· Cesarean section may necessitate modifications of early breastfeeding routines. 
· Difficulties such as nipple tenderness and mastitis may develop. 
· Compared with nonlactating women, breastfeeding women have a significant decrease (mean, 6.5%) in bone mineral content at 6 months postpartum, but there is "catch-up" remineralization after weaning.

· Breastfeeding by a hypoparathyroid mother is undesirable, because adequate calcium supplementation to replace losses in breast milk is difficult in these patients. 
· Furthermore, large amounts of 25-hydroxyvitamin D3 appear in the milk of mothers receiving therapy for hypoparathyroidism. 
· There are few absolute contraindications to breastfeeding
1. Many women with breast implants breastfeed successfully, but reduction mammoplasty involving nipple autotransplantation severs the lactiferous ducts and precludes nursing. 
2. Several situations may arise in which a case-by-case assessment will be needed to determine the impact of breastfeeding: environmental exposures, hepatitis C, illicit drugs, metabolic disorders, use of pharmaceutical drugs, and tobacco and alcohol consumption.

2. for the Infant 
A. Advantages
· Breast milk is digestible, of ideal composition, available at the right temperature and the right time, and free of bacterial contamination. 
· Infants of breastfed mothers have a decreased incidence of all of the following: diarrhea, lower respiratory tract infection, otitis media, pneumonia, urinary tract infections, necrotizing enterocolitis, invasive bacterial infection, and sudden infant death. 
· Breastfed infants may also have a decreased risk of developing insulin-dependent diabetes, Crohn's disease, ulcerative colitis, lymphoma, and allergic diseases later in life. 
· Breastfed infants are also less likely to become obese as neonates and adolescents
· Suckling promotes infant-mother bonding. 
· Cognitive development and intelligence may be improved.

B. Disadvantages and Contraindications

Inhibition & suppression of lactation

· Lactation inhibition is desirable in the event of fetal or neonatal death as well.

· The oldest and simplest method of suppressing lactation is to stop nursing, to avoid nipple stimulation, to refrain from expressing or pumping the milk, and to wear a supportive bra. 

· Analgesics are also helpful. 

· Patients will complain of breast engorgement (45%), pain (45%), and leaking breasts (55%). 

· Although the breasts will become considerably engorged and the patient may experience discomfort, the collection of milk in the duct system will suppress its production, and resorption will occur. 

· After approximately 2-3 days, engorgement will begin to recede, and the patient will be comfortable again. 

· Medical suppression of lactation with estrogens or bromocriptine is no longer recommended.

