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#8 Hormones affecting female breast

Objectives:

Know the physiologic anatomy of the breast.

Describe the physiological changes that occur in the breast during mammogenesis,
lactogenesis, and galactopoeisis and the hormones involved.

Recognize the phases of lactogenesis.

Describe the endocrine and autocrine control of lactation.

Explain the physiological basis of suckling reflex and its role in lactation.
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physiological Anatomy of Female Breast

The function of the alveolar epithelial cells is to
remove nutrients from the blood and transform
these nutrients into the components of milk.imp
The epithelial cells will take Nutrients from blood by

vessels and will produce the milk.

Where does milk come from? Milk produced in
mammary epithelium within lobules

The fundamental secretory unit of the breast is the

alveolus(mcq)
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Stages of Mammary Gland Development

Stages of Mammary Gland Development:

1st Mammogenesis

(growth and develpoment
of mammary gland to a

functional state).
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2nd Lactogenesis

(INITIATION of milk
secretion)by two phases:
Phase 1

Phase 2

3rd Galactopoiesis

(maintenance of milk
secretion in the

postpartum period) b »
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Hormones affecting the female breast: suin st e 510 1s 4

Very important to know the hormones and which belongs to which stage or process

Mammogenic hormones

(promoting the
proliferation of alveolar
and duct cells).

Estrogen most imp
Progesterone most imp
Growth hormone
Cortisol
Insulin (IGF-1)
Human placental lactogen
Prolactin

Lactogenic hormones

(promoting INITIATION
of milk production by
alveolar cells).

Withdrawal of! estrogens
and lprogesterone
Growth hormone
Cortisol
Insulin (IGF-1)
Human placental lactogen
Prolactin most imp
Thyroid hormones
parathyroid hormones

Galactokinetic
hormones

(promoting contraction
of myoepithelial cells,
and thus milk ejection).

Oxytocin most imp
Vasopressin

4thInvolution

(cessation of milk
production)

Galactopoietic
hormones

(maintaining milk
production after it has
been established).

Growth hormone
Cortisol
Insulin (IGF-1)
Prolactin most imp
Thyroid hormones
parathyroid hormones




1st Mammogenesis

During puberty:
Estrogen ovarian hormones stimulate mammary growth:
Growth & branching of DUCTAL system (with GH) csssyeis,

S salle Cpas iy
Fat deposition in the stroma.

Mammogenic )
Hormones During puberty:
(Hormones Progesterone ovarian hormones stimulate mammary growth:
Involved in Growth of lobule-ALVEOLAR system(budding of alveoliand
l\/(l}am‘jvnt:;llgy secretory changes in epithelial cells ) a5y e o5 sin sl Wl
ro

Although estrogen and progesterone are essential for physical development of the
breasts, they inhibit actual secretion of milk during pregnancy.

Growth hormone
Cortisol
Insulin (IGF-1)
Human placental During pregnancy:
lactogen HPL & PRL stimulate comPLete development of
mammary glands mcq
Prolactin (PRL)

2nd Lactogenesis

Definition | Cellular changes by which mammary epithelial cell switches from non-secretory tissue to a
secretory tissue (INETIATION of milk secretion).Involves 2 Phases

time (Lactogenisis 1) ‘ 5
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(mainly prolactin)& other metabolic hormone
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Lactogenic hormones
(All are required to facilitate the mobilization of nutrients and minerals)
Prolactin Withdrawal | Growth | Insulin | Cortisol | Thyroid parathyroid | Human placental
gellliosunral | of estrogens | hormo | (IGF-1) hormones | hormones lactogen (human
Gulad) Z U e ) ke
Mgl and ne chorionic
No prolactinno | hrogesterone somatomammotr
production of ] ]
milk at all (involved in opin)
lactogensis 2)
_ hPL (hCS)
Prolactin

Secreted from:the anterior pituitary gland.

Its level rises steadily(GRADULLAY)from the 5th

week of pregnancy until birth (10-20 times higher
OMA ()Y g ) ) ghea &y INas

than nonpregnant level) ‘;.‘_ i;?&bu:;‘ A

Lactogensis stage 1

Why prolactin level increased during pregnancy?
estrogen enhance prolactin production®

Functions?
It has mammogenic, lactogenic and galactopoietic

effects. @l e @l 3 4l ) s gl ¢ sa ) sell g ) lasns

[t stimulates expression of genes that encode
several milk components (casein/
lactalbumin(protein), lactose (suger), and lipids).
Sudden drop in E & P after delivery allows milk
productionghb e Jaidl lal <ol pall ) eA e L) Ll

Control its secretion?
[t is controlled mainly by hypothalamic hormone
(Dopamine inhibit its secretion)z s sy S Bale
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Secreted by the placenta at about the 5th
week of pregnancy and Tgradually.
Its secretion increases progressively
throughout the remainder of pregnancy in
direct proportion to the weight of the
placenta.
Functions:
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On animal’s breast:Causes at least partial
development ( by facilitates growth of
mammary glands).
On animal’s breast: in some instances causes
lactation(indirect)(by supports prolactin
during pregnancy (lactogenic properties)]
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It has weak actions similar to those of
growth hormone

Metabolic effect: It decreases maternal
insulin sensitivity, decreases utilization of
glucos, and promotes the release of free fatty
acids

Mechanoreceptor
(on nipple)
Prolactin *

Hypothalamus
(posterior pituitary)

Oxytocin

N Mik
Secretion

. Alveolus of Mammary Gland . .
Prolactin receptors on eprp[H‘el%ﬁayer (' milk production )

Oxytocin receptor on myoepithelial layer ( muscle
contraction )
Progesterone causes block prolactin action
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Lactogenesis 1
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When this phase starts? Starts in mid-pregnancy(2nd trimester)till 15t day of delivery.
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What happen in this phese?

(Histological and enzymatic differentiations of

mammary epithelial cells).enlargment ..o -

Types of Breast Lobules

Type 1 Type 2

Breast at birth Breast after puberty
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expression of many genes involved £RER %
in the synthesis of milk components . ;... Joavieis =0 B v
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(increase in uptake
transport systems for amino acids, glucose, and calcium required for milk
synthesis).Then milk components deposit inside the alveoli(there is NO SECRETION of milk
ONLY SYNTHESIS) Jsiller cadadl 51 81 8le | gl | sl | s

the main hormonal control?
Prolactin stimulates mammary secretory cells to produce milk('a 4ag).

Further differentiation is inhibited by high levels of progesterone from the
placenta. o Saw 4 juale (i s iy
This phase is characterized by? (Copious! secretion of all milk components)

When this phase starts? starts 2-3 days postpartum till the 9" day.
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In the first day postpartum no milk will be produced due to the unwashed out
high amount of progesterone and estrogen.complate wash out take 2-3 days

At parturition, withdrawal of progesterone + high level of prolactin leads to:
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Further increase in expression of milk protein genes

Glands absorb large quantities of metabolic substrates from the bloodk
Movement of cytoplasmic lipid droplets and casein into alveolar lumen
Transfer of immunoglobulins (Maternal milk is high in IgA).
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Lactogenesis 2

D SECRETORY EPITHELIAL CELL

Alveolar lumen

Proteins _ vesicle cell
Vesicle containing W
protein

Milk lipid
endocytosis

Connective
tissue

P e & %\‘:ﬁ Endoplasmic
eslcien containlans [ Suiars -’ o > reticulum
sugars and salts. e » & (o] Golgi Capillary
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Secretion of colostrum? followed by milk.

Suckling stimulates further increase in expression of genes

involved in milk secretion with expansion of alveolar epithelium.

Lactation is maintained by removal of milkaccumulation of milk will cause suppression of milk
productionteie ) 4sdually (i = 5l aa i

Switch from endocrine to autocrine control of milk production.:..: =
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3rd Galactopoiesis

Definition Galactopoeisis is defined as the maintenance of lactation once lactation has been
established. starts 9-15 days postpartumg:is 4. jaie culal) i a5 I

Galactopoietic - PRL (primary) very imp

Hormones - Cortisol and other metabolic hormones
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4thInvolution

When it occur? when the breasts stop producing milk completely after weaning
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Autocrine Control of Lactation (Influence of Local Factors Acting on the Breasts)
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time helping to protect the breast from the harmful effects of being too full

[t is not just the level of maternal hormones, but the efficiency of that governs the volume
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Extra pic
FEEDBACK INHIBITOR OF LACTATION

FIL IS AN ACTIVE WHEY PROTEIN THAT STOPS‘MJLK PRODUCTION
3 3 WHEN MILK IS NOT REMOVED FROM THE BREAST.
A protein factor called is
INCREASED 'DEMAND’
INCREASED BREASTFEEDING
INCREASED DRAINING OF BREAST

secreted with other milk components into the alveolar lumen

) insensitive to iy
prolactin —»!milk production.

MORE MILK PRODUCTION

LESS ‘DEMAND’
LESS BREASTFEEDING
LESS DRAINING OF BREAST

MORE FIL

DRMOMMA.ORG

LESS MILK PRODUCTION

THE MORE TIME THERE IS BETWEEN BREASTFEEDING OR PUMPING.
AND/OR THE MORE SUPPLEMENTATION (LESS DEMAND) THERE IS,
THE LESS MILK A WOMAN’'S BODY WILL MAKE.

3 Cortisol induces differentiation of rough endoplasmic reticulum and the Golgi apparatus of the mammary epithelial cells. This differentiation is essential to permit prolactin to
induce synthesis of milk proteins.



Suckling Reflex

The effect of suckling on oxytocin:
oxytocin and psychic stimuli initiate milk ejection
(“let-down”):
Oxytocin contracts the myoepithelial cells,
forcing milk from the alveoli into the ducts and

sinuses where it is removed by the infant psychic
. . stimuli
(galactokinetic effect). i 2 .
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Vasopressin

The effect of suckling on prolactin:
Suckling is the most powerful physiological
stimulus for PRL release.
suckling stimulate the hypothalamus to
lDopamin & TTRH —Tprolactin—Tmilk
production.

Also Tprolactin inhibits GnRh secretion—!LH

®» FIGURE 20-35 Suckling reflexes.

&!FSH—the menstruation won’t occur®.
*For the suckling stimulus to inhibit GnRH secretion
completely, the stimulus must be prolonged and

frequent.(very imp point) e ou gt U dllgis aall (s 13 e
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Milk production

Milk productionisa “use it or lose it" process.

The more often and effectively the baby nurses, more milk will be produced.

Milk production <100 ml/day in day 1 postpartum.sis s, ciile s iues dls g il Sbsias o3 lonly production no secretion
Milk production by day 3 reaches 500 ml/day. .5 s comis o ims s o il Sbsie a9 0l ol ol 2] i)

American Academy of Pediatrics Recommendations
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Exclusive breastfeeding for the first six months of life <o ote o 29 Colo i adanle L5l e e co sl @b a5, dnasl
g =9l B
Continued breastfeeding for at least one year, ‘As long as is desired by mother and child’
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SUMMARY

Structures Of Mammary

Ductal system
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*The function of the alveolar
epithelial cells is to remove

nutrients from the blood and
transform these nutrients

into the components of milk.
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Mammogenic hormones

Hormones affecting the female breast

Lactogenic hormones

Galactokinetic
hormones

Galactopoietic hormones

promoting the proliferation
of alveolar and duct cells

promoting initiation of
milk production by
alveolar cells

promoting contraction
of myoepithelial cells,

and thus milk ejection

maintaining milk
production after it has
been established

Stages of Mammary Gland Development

1. Mammogenesis

growth and development of mammary gland to a functional state by the effort of the

following hormones:

Estrogens ( growth and branching of ductal system)
Progesterone (Growth of lobule-alveolar system)

Growth hormone
Cortisol

Insulin (IGF-1)
hCSs

Prolactin (PRL)

2. Lactogenesis
(mammary epithelial
cell switches from non-
secretory tissue to a
secretory tissue)

Lactogenesis1

Starts in mid-pregnancy and characterized by
expression of many genes involved in the synthesis of
milk components.

Prolactin stimulates mammary secretory cells to
produce milk.

Further differentiation is inhibited by high levels of
progesterone from the placenta.




Lactogenesis2

Starts 2-3 days postpartum.

Withdrawal of progesterone + high level of prolactin.
Glands absorb large quantities of metabolic substrates
from the blood

Secretion of colostrum followed by milk

Lactation is maintained by removal of milk

Switch from endocrine to autocrine control of milk
production.

Transfer of immunoglobulins.

3. Galactopoeisis

It is defined as the maintenance of lactation once lactation has been
established.
Starts 9-15 days postpartum.
Galactopoietic hormone:
1. PRL (primary).
2. Cortisol and other metabolic hormones (permissive)
Galactokinetic Hormones:
1. Oxytocin (OT)
2. Vasopressin

4. Involution.

Cessation of milk production.

Prolactin (PRL)

Hormones actions

Its level rises steadily from the 5th week of pregnancy until birth (10-20 times
the nonpregnant level)

Human placental lactogen

Also it is called human chorionic somatomammotropin hCS.

Secreted by the placenta at about the 5th week of pregnancy

Its secretion increases progressively throughout the remainder of pregnancy in
direct proportion to the weight of the placenta.

Causes at least partial development of the animal’s breasts

Facilitates growth of mammary glands, supports prolactin during pregnancy.

It decreases maternal insulin sensitivity, decreases utilization of glucose, and
promotes the release of free fatty acids (Metabolic)

Oxytocin

Milk Ejection Reflex.

Contracts the myoepithelial cells.

Forcing milk from the alveoli into the ducts and sinuses where it is removed by
the infant.

Galactokinetic effect

Autocrine Control of Lactation

the efficiency of milk removal that governs the volume product in each breast
the protein (feedback inhibitor of lactation) (FIL) is secreted with other milk components into the

alveolar lumen.

FIL, insensitive to prolactin - decrease milk production .

Milk production

Milk production is a "use it or lose it" process.
Involution happened when the breasts stop producing milk completely after weaning.




MCQs

1. in which of mammary gland development
the mammary gland are developed into
functional state:

a) lactogenesis 1

b) lactogenesis 2

C) mammoginsis

d) all of them
2. Which of these hormones are responsible
for complete mammary gland development:

a) hpl

b) estrogen

c) prolactin

d) AandB
3. What hormone are essential and
responsible for lactogenic phase:

a) prolactin

b) GH

¢) insulin

d) estrogen
4. Which of these substances are responsible
for inhibiting milk production:

a) GH

b) Prolactin

c) cortisol

d) FIL
5. Due to secretion of hpl, pregnancy has
direct proportion to which of these:

a) weight of breast

b) weight of placenta

c) weight of ovary

d) non of them
6. Which hormone act primarily in
Galactopoiesis:

a) prolactin

b) cortisol

c) GH

d) IGF-1

Answer Kkey:

7. In which phase there are transfer of
immunoglobulins in milk:

a) mammoginic phase

b) lactogenesis phase 1

c) lactogenesis phase 2

d) galactokinatic phase
8. Which of these hormone have mammoginic,
lactogenic and galactogenic effect:

a) hpl

b) prolactin

c) cortisol

d) GH
9. Which hormone can be responsible for
gestational diabetes:

a) hpl

b) insulin

¢) GnRH

d) non of above
10. In which phase there is stop production of
milk:

a) mammogenic phase

b) lactogenesis phase 1

c) lactogenisis phase 2

d) involution
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