


Hormonal influences |edit]

From the twenty-fourth week of pregnancy (the second and third trimesters), a woman's body produces hormones that stimulate tl
growth of the milk duct system in the breasts:

FProgesterone influences the growth in size of alveoli and lobes; high levels of progesterone inhibit lactation before birth.
Progesterone levels drop after birth; this triggers the onset of copious milk production. 2]

Estrogen stimulates the milk duct system to grow and differentiate. Like progesterone, high levels of estrogen also inhibit lactat
Estrogen levels also drop at delivery and remain low for the first several months of breastfeeding.[*! Breastfeeding mothers shc
avoid estrogen-based birth control methods, as a spike in estrogen levels may reduce a mother's milk supply.

Prolactin contributes to the increased growth and differentiation of the alveoli, and also influences differentiation of ductal struci
High levels of prolactin during pregnancy and breastfeeding also increase insulin resistance, increase growth factor levels (IGF
and modify lipid metabolism in preparation for breastfeeding. During lactation, prolactin is the main factor maintaining tight junc
of the ductal epithelium and regulating milk production through osmotic balance.

Human placenial lactogen (HPL) — from the second month of pregnancy, the placenta releases large amounts of HPL. This
hormone is closely associated with prolactin and appears to be instrumental in breast, nipple, and arecla growth before birth.
Follicle stimulating hormone (FSH), luteinizing hormone (LH), and human chorionic gonadotropin (hCG), through control of
estrogen and progesterone production, and also, by extension, prolactin and growth hormone production, are essential.
Growth hormone (GH) is structurally very similar to prolactin and independently contributes to its galactopoiesis.
Adrenocorticotropic hormone (ACTH) and glucocorticoids such as cortisol have an important lactation inducing function in seve
animal species, including humans. Glucocorticoids play a complex regulating role in the maintenance of tight junctions.
Thyroid-stimulating hormone (TSH) and thyrotropin-releasing hormone (TRH) are very important galactopoietic hormones who
levels are naturally increased during pregnancy.

Oxytocin contracts the smooth muscle of the uterus during and after birth, and during orgasmi(s). After birth, oxytocin
contracts the smooth muscle layer of band-like cells surrounding the alveoli to squeeze the newly produced milk into the duct
system. Oxytocin is necessary for the milk ejection reflex, or let-down, in response to suckling, to occur.



From the twenty-fourth week of pregnancy (the second and third trimesters), 3 woman's body produces hormones that stimulate tl
growth of the milk duct system in the breasts:
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» Progesterone influences the growth in size of alveoli and lobes; high levels of progesterone inhibit lactation before birth.
Progesterone levels drop after birth; this triggers the onset of copious milk production.
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» Progesterone influences the growth in size of alveoli and lobes; high levels of progesterone inhibit lactation before birth.
Progesterone levels drop after birth; this triggers the onset of copious milk production.
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Hormonal Control of Breast Development
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Microanatomy of the Breast Alveolus

Myeoeapithelial Cells

Capillaries (Basket Cells)

Secondary Duct

(Modified from Austin & Short (ed) Reproduction in Mammals, Book lll: Hormonal
Control of Reproduction, Cambridge University Press: Cambridge, UK, 1984.)



Table 16. Mammogenic, lactogenic and galactopoietic
(lactopoietic) hormones

Mammogenic Lactogenic Lactopoietic
Growth hormone

Estrogens Prolactin Gluc oco rticoids
- Thyroid hormones

Progesterone Insulin I
Prolactin Glucocorticoids Ins_u L
Growth hormone Parathyroid h.l::-rm one
Prolactin

(in goat and ewe)

Mammogenesis = mammary development
Lactogenesis = initiation {onset) of lactation
Lactopoesis = milk secretion {maintenance of lactation)



Lactation:

* Function of prolactin:

I prolactin |[:®:{> @he secreti@

Estrogen and progesterone

> Decrease [estrogen + progesterone

—

Increase lactogenic effect | Increase [milk] in the alveoli of the

(prolactin) Breast — not the ducts!!!!!
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¢ A LUTEAL PHASE LESS THAN 12 DAYS ® ARTHRITIS

¢ SUGAR CRAVINGS ¢ SPOTTING IN THE DAYS BEFORE YOUR
®* OVARIAN CYSTS PERIOD BEGINS

¢ LOW BASAL BODY TEMPERATURES ¢ RECURRENT EARLY MISCARRIAGE

¢ [RREGULAR PERIODS ¢ BLOOD CLOTS DURING MENSTRUATION
¢ ALLERGY SYMPTOMS ¢ COLD HANDS AND FEET

more info at NaturalFertilityandWellness.com/symptoms-of-low-progesterone/



Increased milk production triggers
increased suckling by infant
(positive feedback loop).
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Suckling triggers sensory nerve impulses in the areola.
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Brain receives sensory impulses from the

areola and releases oxytocin (OT) from
the hypothalamus and posterior pituitary.
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Lactocytes in mammary alveoli produce
milk in response to sensory nerve impulses.
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Oxytocin (OT) triggers myoepithelial cells to
squeeze milk from alveoli so it drains into
lactiferous ducts.

OT release

Mammary
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containing
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Milk transport
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nipple pores.

Lactiferous sinus
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before being discharged through
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PROGESTERONE PUTS A BRAKE ON OESTROGEN FUELLED
GROWTH AND DIVISION OF BREAST CANCER CELLS
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Binds to different regions of
DNA compared to oestrogen
alone and affects other genes
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TRENDS in Molecular Medicine




Mouth covers areola
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Hormone Levels of Lactation
| Breastfeeding

E—

Prolactin
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Pregnancy Birth Postpartum

Adapted from Love, 1990



Types of Breast Lobules

Type 1 Type 2
Breast at birth Breast after puberty
Type 4 Type 3
Breast with milk Breast with pregnancy

after 32 weeks



Differentiation of A Breast Lobule
Growth to a Functioning Entity

Sexual :
Puberty Maturity Pregnancy Lactation
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Terminal Lobule Lobule Lobule Lobule
End Bud Type 1 Type 2 Type 3 Type 4

Level of Proliferation
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MILK PRODUCTION

DURING PREGNANCY
e ESTROGEN CAUSES DUCTS TO DEVELOP
¢ PROGESTERONE DEVELOPS ALVEOLAR GLNADS
¢ PROGESTERONE INHIBITS PROLACTIN
AFTER BIRTH:
e PROLACTIN NOT INHIBITED
 MAMMARY GLANDS SECRETE MILK

SUCKLING: RELEASES OXYTOCIN: ALVEOLAR GLANDS
RELEASE MILK

POSITIVE FEEDBACK
SLIGHT INHIBITION OF REPRODUCTIVE CYCLE



| pr——— L Recall that oxytocin
Figure from: (OT) is a stimulus for
Martini, Anatomy &
Physiology, Prentice smooth muscle
b contraction and is
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neurohypophysis
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« Estrogen stimulates the milk duct system to grow and differentiate. Like progesterone, high levels of estrogen also inhibit lactat
Estrogen levels also drop at delivery and remain low for the first several months of breastfeeding.[*! Breastfeeding mothers shc
avoid estrogen-based birth control methods, as a spike in estrogen levels may reduce a mother's milk supply.
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« Estrogen stimulates the milk duct system to grow and differentiate. Like progesterone, high levels of estrogen also inhibit lactat
Estrogen levels also drop at delivery and remain low for the first several months of breastfeeding.[*! Breastfeeding mothers shc
avoid estrogen-based birth control methods, as a spike in estrogen levels may reduce a mother's milk supply.
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They are released by the follicles on the ovaries and are also secretedby the corpus
luteum after the egg has been released from the follicle and from the placenta. The
stimulation for secretion of estrogen comes from the Luteinizing hormone (LH) from
anterior pituitary gland.Oct 8, 2014



« Prolactin contributes to the increased growth and differentiation of the alveoli, and also influences differentiation of ductal struct
High levels of prolactin during pregnancy and breastfeeding also increase insulin resistance, increase growth factor levels (IGF
and modify lipid metabolism in preparation for breastfeeding. During lactation, prolactin is the main factor maintaining tight junc
of the ductal epithelium and regulating milk production through osmotic balance.
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« Human placental lactogen (HPL) — from the second month of pregnancy, the placenta releases large amounts of HPL. This
hormone is closely associated with prolactin and appears to be instrumental in breast, nipple, and areola growth before birth.
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« Human placental lactogen (HPL) — from the second month of pregnancy, the placenta releases large amounts of HPL. This
hormone is closely associated with prolactin and appears to be instrumental in breast, nipple, and areola growth before birth.
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human chorionic gonadotropin (hCG),
progesterone,
estrogen, and

human placental lactogen (hPL).



« Follicle stimulating hormone (FSH), luteinizing hormone (LH), and human chorionic gonadotropin (hCG), through control of
estrogen and progesterone production, and also, by extension, prolactin and growth hormone production, are essential.
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« Growth hormone (GH) is structurally very similar to prolactin and independently contributes to its galactopoiesis.
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 Adrenocorticotropic hormone (ACTH) and glucocorticoids such as cortisol have an important lactation inducing function in seve
animal species, including humans. Glucocorticoids play a complex regulating role in the maintenance of tight junctions.
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= Thyroid-stimulating hormone (TSH) and thyrotropin-releasing hormone (TRH) are very important galactopoietic hormones who
levels are naturally increased during pregnancy.
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« Oxytocin contracts the smooth muscle of the uterus during and after birth, and during orgasm(s). After birth, oxytocin
contracts the smooth muscle layer of band-like cells surrounding the alveoli to squeeze the newly produced milk into the duct
system. Oxytocin is necessary for the milk ejection reflex, or let-down, in response to suckling, to occur.
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