NAME: EMMA-OJOBAH. I.  DIVINE-FAVOUR

COURSE CODE:- PHS204

DEPT:- ANATOMY 

MAT NO:- 18/MHS03/003

QUESTION:- Discuss lactation and gestation period in a normal female

ANSWER:- 

MAMMOGENESIS:-

Anatomic Changes

Mammogenesis is the process of growth and development of the mammary gland in preparation for milk production. This process begins when the mammary gland is exposed to estrogen at puberty and is completed during the third trimester of pregnancy. Before pregnancy, the breast is predominantly adipose tissue without extensive glandular or ductal development. Under the influence of uninterrupted and rising concentrations of estrogen, progesterone, and prolactin during pregnancy, the breast increases in water, electrolyte, and fat content. This increase in overall breast volume amounts to approximately 3/4 lb (0.338 kg) per breast. The increase in volume is accompanied by a marked increase in the vascular supply to the breast; the dilated subcutaneous mammary veins become prominent, and the blood flow increases twofold. Size and pigmentation of the nipples also increase under the influence of rising estrogen concentrations. The sebaceous glands of Montgomery on the periphery of the areolae greatly enlarge; during lactation, they produce a secretion important for nipple conditioning and lubrication.

Examination of the nipples is of particular importance during early pregnancy to identify those patients with a truly inverted nipple as early as possible, because this condition can make breast-feeding difficult or impossible. Subnipple adhesions caused by a low-grade mastitis or trauma may bind the nipple to the underlying breast stroma so that eversion does not occur when the nipple is stimulated (Fig. 1). The pseudoinverted nipple becomes erect and protuberant when stimulated, whereas the true inverted nipple retracts. The true inverted nipple is uncommon but should be identified and treated during pregnancy. As often as possible, the patient should stretch the areolae with opposing fingers placed at the 9 and 3 o'clock positions and at the 12 and 6 o'clock positions to break down the subnipple adhesions (Hoffman's exercises). In addition, a nipple shield should be worn under the brassiere during pregnancy to force the nipple slowly forward and outward. When this treatment is begun early in pregnancy, it is almost always corrective and allows nursing without difficulty.  Although a variety of surgical techniques have been described for the correction of inverted nipples, no sustainable good solution yet exists that avoids the risk for aesthetic and functional problems.

The final size of the mammary glands at term depends on many factors (e.g. preformed size before pregnancy, distribution of mammary fat, number of initial lobules established, parity, age). It is important to reassure the patient that the size of the gland has little relation to its functional capacity. Such reassurance during pregnancy may go a long way toward alleviating many of the lactation-inhibiting effects of anxiety and feelings of inadequacy, especially in the primigravida who has never attempted to nurse.

Hormonal Effects

Total estrogen excretion increases from 20–20,000 mg per 24 hours between early and late pregnancy. This reflects the rising plasma estrogen levels, which greatly stimulate the ductal arborization begun at puberty and the differentiation of epithelial cells into ductal, acinar, and myoepithelial elements. As the acinar-ductal system expands, it replaces much of the fatty tissue of the breast and is organized into mature, functional, lobular-alveolar-ductal units surrounded by hypertrophied myoepithelial elements (Fig. 2). In addition to its effect on the mammary cells themselves, estrogen stimulates the synthesis and release of prolactin from the pituitary lactotrophs. Rising prolactin levels appear to be necessary for estrogen to exert its biologic effects on the mammary gland. In addition, prolactin induces the enzymes necessary for the acinar secretory activity seen after delivery. Prolactin levels increase from 20–200 ng/ml during pregnancy.

 Growth and development of the breast during pregnancy. Ductal, alveolar, and myoepithelial elements all undergo marked hyperplasia in preparation for lactation. Ductal proliferation is predominantly controlled by estrogen (E), whereas acinar differentiation is a progesterone (P) effect facilitated by estrogen.

Progesterone secretion increases from 3–300 mg/day during pregnancy. In the presence of estrogen and prolactin, progesterone stimulates acinar proliferation and inhibits lactose synthesis. The high plasma concentrations of estrogen and progesterone present before delivery inhibit the active secretory effects of prolactin on mammary alveolar epithelium.

In addition to the regulatory role of sex steroid hormones, an increasing list of local growth factors has been shown to modulate survival and apoptosis of the mammary gland.  A stimulating role in the proliferation and/or differentiation of mammary epithelial cells is suggested for most growth factors, including epidermal growth factor, transforming growth factor-alpha, and insulin like growth factors.2 The specific effects of insulin and placental lactogen on mammogenesis have yet to be fully elucidated. It has been clearly shown in tissue culture that insulin is necessary for estrogen, progesterone, and prolactin to stimulate the growth of mammary epithelial cells.3 Alloxan-treated diabetic rats have also been shown to have diminished milk secretion. Human placental lactogen (HPL), also called human chorionic somatomammotropin, is a placental protein hormone that has both lactogenic and somatotropic effects that may facilitate mammogenesis directly or act by competitively inhibiting prolactin receptors in the mammary tissue during pregnancy to delay milk production until after delivery.4

The initial stimulation of mammary epithelium occurs during the first few weeks of pregnancy. By the second trimester, colostrum, the first milk, appears in the alveoli of the acinar glands in small quantities, reflecting the beginning of protein synthesis under the influence of prolactin. By the third trimester, the alveoli contain significant amounts of colostrum, the epithelial cells are laden with fat droplets, and the adipose tissue of the breast has been markedly reduced and replaced by functioning glandular units.

LACTOGENESIS:-

The mammary epithelium remains a presecretory tissue until the abrupt diminution in plasma estrogen and progesterone concentration that occurs at the time of delivery. Without the inhibitory influence of progesterone on mammary epithelium, prolactin and the other hormones active in the initiation of milk production can exert their effects on acinar cells. By 4–5 days postpartum, estrogen and progesterone concentrations in the plasma are less than normal follicular phase levels and the transition in the acinar epithelium from a presecretory to a secretory state is complete. The ovaries apparently are not necessary for the initiation or maintenance of lactation, because oophorectomy has no effect on this process.

The initiation of milk production (lactogenesis) requires 2–5 days in the human being. This is the length of time necessary for complete secretory maturation of acinar epithelium. The inhibition of lactogenesis before delivery appears to be a consequence of high circulating levels of progesterone, which

competitively inhibits the binding of cortisol to an intracellular receptor. This prevents cortisol from acting synergistically with prolactin to initiate milk production.5 The rapid fall in progesterone after deliver allows cortisol binding to occur and lactogenesis to proceed. Administration of large doses of progesterone in the immediate postpartum period inhibits milk production. However, once the secretory transformation of the acinar epithelium is completed, sex steroids are ineffective in halting lactogenesis.

Prolactin and cortisol are essential for lactogenesis, and growth hormone, insulin, and thyroxin play facultative roles. Prolactin, a peptide hormone with a molecular weight of 23,500, is produced by the lactotrophs of the pituitary gland. Although it was initially thought to be almost identical to growth hormone and HPL, further studies have demonstrated many structural and functional characteristics unique to prolactin. Prolactin specifically binds to a receptor on the surface of the alveolar epithelium, stimulating synthesis of messenger RNA (mRNA) molecules that are necessary for the production of milk proteins and other required enzymes.6, 7 For example, production of the mRNA for casein synthesis, an important milk protein, is initiated by the synergistic actions of prolactin and cortisol. Prolactin also causes increased activity of galactosyltransferase, lactose synthetase, and γ-lactalbumin.

The high prolactin levels reached under the influence of estrogen during pregnancy are not maintained after delivery. There is a rapid decrease in prolactin concentration after delivery, and normal nonpregnant levels are attained by approximately 7 weeks postpartum in both lactating and nonlactating mothers. Prolactin 'surges' occur within 15 minutes of nipple stimulation during nursing, however. These surges peak at levels of 100–200 ng/ml during the first week, 25–250 ng/ml during the second to fourth weeks, and less than 20–40 ng/ml thereafter.

Suckling stimulates sensory receptors in the nipple that activate nerve impulses; these impulses are transmitted through thoracic nerves 4, 5, and 6 to the spinothalamic tracts in the spinal cord, terminating in neurons in the mesencephalon. Impulses from the mesencephalon are transmitted to the hypothalamus, resulting in a decrease in prolactin-inhibiting factor (probably dopamine) that releases the lactotrophs from the inhibitory influence of catecholamines. This permits the synthesis and release of prolactin.

In the absence of prolactin, lactation does not occur. Hypophysectomy, postpartum pituitary necrosis, destructive diseases of the hypothalamic pituitary system, and ingestion of dopamine agonists (e.g. bromocriptine, L-dopa) result in failure of lactation. Increased concentrations of prolactin appear to be of particular importance in the process of lactogenesis, whereas only normal nonpregnant levels seem to be necessary for the maintenance of lactation once begun.

The only other specific hormone required for lactogenesis is oxytocin. Oxytocin is an octapeptide produced in the supraoptic and paraventricular nuclei of the hypothalamus and stored in the posterior lobe of the pituitary gland. It is released after suckling stimulates sensory fibers in the nipple. Impulses that activate its release are transmitted along the same pathways as those that carry impulses for prolactin release up to the level of the mesencephalon (Fig. 3). At that point, the pathways divide and the impulses that control oxytocin release travel to the supraoptic and paraventricular nuclei, where they stimulate both synthesis and release of oxytocin. Oxytocin is released from neurovesicles (Herring bodies) within the neuronal terminals of the posterior pituitary gland. These neurovesicles are located close to the dense vasculature that drains this area. Via beta-receptors, oxytocin causes the myoepithelial cells to contract, which results in release of milk into the lactiferous ducts and sinuses so that it can be removed by suckling. The release of oxytocin becomes a conditioned response in the lactating woman, requiring only visual stimulation or conscious thought. No such conditioned release of prolactin has been demonstrated.

Prolactin and oxytocin synthesis and release during lactation. Although the impulses arising in sensory terminals of the nipples follow common pathways to the mesencephalon, they activate different nuclei in the hypothalamus.

Only the hormones mentioned have been shown to be essential to lactogenesis. Normal levels of thyroid hormone, insulin, growth hormone, and parathyroid hormone appear to be facilitatory but are not required in other than normal, nonpregnant concentrations.
