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Hormones Affecting Female Breast

By the end of this lecture, students should be able to describe:

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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Physiologic Anatomy of The Breast

i » The breast is an organ which whose structure reflects its special
o e e Corparis, . Pemstn e s goctonr . ' function: the production of milk for lactation. The epithelial
component of the tissue consists of lobules, where milk is made,
which connect to ducts that lead out to the nipple. Most cancers
of the breast arise from the cells which form the lobules and ;
terminal ducts. These lobules and ducts are located spread I
, throughout the background fibrous tissue and adipose tissue (fat) 1
I that make up the main mass of the breast. The structure of the !
i male breast is nearly identical to that of the female breast, except !
that the male breast tissue lacks the specialized lobules, as there is
tubules : no physiologic need for milk production by the male breast.
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' »  Physiologically, the breast is an organ specialized for milk

formation (lactation). Many additional changes are seen in the
breast tissue during pregnancy and lactation due to the changes in
hormones during those times. I
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' Only in Males’ Slides, but the
Females’ doctor talked about it.

t v/ Each lobule has many alveolar cells but the exact number is unknown.

» Each breast consists of lobes of secretory tissue: ! : : o o
' v/ Each alveoli contains one layer of alveolar epithelial cells which is the
site of milk synthesis.
Lumen - milk storage.

i v Around each alveoli are myoepithelial cells they contract are squeeze

A.  Each lobe has one lactiferous duct. (lobes = mammary glands) v
: the milk towards the lumen.

B. Lobes (and ducts) are arranged radially.
C. Lobes are composed of lobules.

D. Lobules are composed of alveoli. (alveoli houses the milk secreting cells which is the functional unit of the breast)

» Ductal System: (Dr:we don’t ask about this since its anatomy) Nipple : .

J Lactiferous sinus I
|.Alveolar tubule.  2.Secondary tubule. 3. Mammary duct. s s e [(Cactiferous ducts |
4.Ampulla (lactiferous sinus). 5. Lactiferous duct. Alveoli

: (Alveolar gland)
» Where does the milk come from!? (important)
Suspensory
ligament
- The fundamental secretory unit of the breast is the alveolus. (cooper)

The function of the alveolar epithelial cells is to remove nutrients from the blood and

transform these nutrients into the components of milk.

(The milk is secreted from the alveolar epithelium) = el et




Only in Females’ Slides

Theories

>

>

>
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Uterine milk theory: Vessel connecting the uterus to the breast (diversion of menstrual blood to the breast).

Chyle theory: Milk is derived directly from chyle (milky fluid of emulsified fat absorbed from the intestinal tract

into lymphatic system).

Synthesis theory: Milk is formed from substrates carried to the gland in the blood.



Stages of Mammary Gland Development

Stage Definition  Growth and development of mammary gland to a
Mammogenesis functional state
l Phase
Stage . Definition Initiation of milk secretion
Lactogenesis
l Phase
Stage Definition  Maintenance of milk secretion in the postpartum
Galactopoiesis period
Stage Definition  Cessation of milk production (when the breasts 'fths m°thfer j°”_’IT e
Involution stop producing milk completely after weaning) = Te ™ ¢
e gone by 4 week
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Hormones Affecting The Female Breast

>

Only in Females’ Slides

Endocrine system plays a major role in synchronizing development (mamogenesis) and function (lactogenesis) of

mammary gland with reproduction.

Three categories of hormones

v v '
Reproductive hormones Metabolic hormones Mammary hormones
(endocrine) (endocrine) (autocrine)
I I I
1. Estrogen. 1. GH. L GH. .
: : 2. Prolactin.
2. Progesterone. 2. Corticosteroids. .
. . 3. parathyroid
3. Prolactin. 3. Thyroxin.
: hormone-related
4. Oxytocin. 4. PTH. rotein (PTHrP)
5. hPL. 5. Insulin o '
4. leptin

.........................................................................................................................................................
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Cont.

Effect  Promoting the proliferation of alveolar
and duct cells

Mammogenic hormones

Effect ~ Promoting initiation of milk production

Lactogenic hormones
& by alveolar cells

Effect Promoting contraction of myoepithelial  Milk movement from
cells, and thus milk ejection inside to outside

Galactokinetic hormones

Fffect Maintaining milk production after it has

Galactopoietic hormones been established

o Amyall 000 (§ Ll )l OF gdud cigne Ao e 355 M) Slgaygll
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Only in Females’ Slides

Mamogenesis gl

» What does mamogenesis mean?

Mammary gland development, which means growth and development of mammary gland to a functional state.

» What happen during this phase!?

The postnatal development of female mammary tissue occurs in several steps regulated by hormones.

| . At birth: the mammary epithelium consists of limited ducts.

2.At puberty: high levels of circulating hormones stimulate both the proliferation of the mammary epithelial cells

(MECs) and the enlargement of the surrounding fat pad. birth e prisrty Ie-gesiction B lptation = involution

Why before marriage and pregnancy the breast size is very small?
. 1. Fluctuating hormone (it increase periods and decrease in another |
| periods).
2. There level is so small comparing to their level in pregnancy (due | »
i |

to placenta).



Only in Females’ Slides

Cont.

3.At the onset of pregnancy: epithelial ducts elongate, branch and alveoli develop.

4. During lactation: the mammary epithelium reach its maximal development containing numerous alveoli, which

produce huge amounts of milk. Upon weaning, milk production ceases, the mammary alveoli regress (involution) and

the mammary epithelium returns to a non-pregnant state.
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Mammogenic Hormones

» Hormones Involved in Mammary Growth

Hormone Secrete from Function

Estrogens Estrogen stimulate mammary growth. So, will cause:
(Direct effect) Placenta |.  Stimulation of growth & branching of ductal system (with GH).

(the placenta during ' 2 Fat deposition in the stroma.

pregnancy will secrete
Progesterone stimulate mammary growth. So, will cause:
Progesterone large amounts estrogen

Ovarian hormones
(during puberty)

and progesterone) Growth of lobule-alveolar system (budding of alveoli and secretory changes in

epithelial cells).

09 oz ply nra el o (x90y 0l B SUgasd lgrle 355 0dm goill Alope I 8 1 2N AN
By25 0gog Lobules) gl alveolar)! e 3L 7y 09wy Ally L0000 Ogadll e 35 o «GHI g Duct)! (de b 7l 8be nrg Audl ) \ \ \ /
gde Jlgar (2 Lilag wein Gy8 '| = W\ \ .‘j
Jeodl 858 £ LST Cudsd) 31,81 Oglady gl dagall 09wy Wy (nmg Al plge (09 el
»  Although progesterone and estrogen are essential for physical development of the breasts, when o = AT
combine they inhibit actual secretion of milk during pregnancy by inhibiting the prolactin receptor / . \. l" \ : A\
\\ "’v l‘ \ . \ 7 A

on the breast. 152 ) ) ==
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Hormone Secrete from Function
Growth hormone (GH) Anterior pituitary -
0
s Cortisol Zona fasciculata of the
Q -
=)
'§° adrenal cortex
o)
I_E Insulin-like growth factor | (IGF-1)
- Liver )
Also called somatomedin C
< | Human placental lactogen (hPL) also called human During pregnancy: complete
& g g gen (WPL) Placenta & preghancy P
; :,C: chorionic somatomammotropim (hCS) development of mammar)l glands
Q o
a Prolactin (PRL) Anterior pituitary (glandular tissue).
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Lactogenesis

» What does Lactogenesis mean? | lonl) i S ) lonll dniio 2 LIS (g0 Jgox D) |

Cellular changes by which mammary epithelial cells are converted from a non secretory state to a secretory state

(initiation of milk secretion).

Stage »‘ pomala us
| e N
Stage
Sucking stimulus
Let-down



Cont.

Stage |: | ety
' @ sl el (e oY) phasel |
» When does this phase start? - i

. . . ; - o H - w| . . o |
Starts in mid pregnancy until labor. (If abortion happen after mid stage there will be still milk) il ‘&ﬂ:uwi L&{&H ;)fsj ;

e bl S atel Ll a2l |
» What happen during this phase!? uﬁ,ammo acidu:gj@qm ‘ﬁidﬁ |

I. Histological and enzymatic differentiation of alveolar epithelial cells.

2. Expression of many genes involved in synthesis of milk components — increase in the uptake transport systems
for amino acids, glucose, and calcium required for milk synthesis.

» What are the hormone involved in this phase!?

I.  Progesterone (suppresses milk secretion): inhibit further differentiation by high levels of progesterone from
the placenta. (and estrogen! as we said progesterone alone cannot cause inhibition)

2. Prolactin and/or placental lactogen: stimulates mammary secretory cells to produce milk.
3. Growth hormone

4. Glucocorticoids (Cortisol)



CO nt i el 51,30 Lgadlo ST OF (8,801 e et dsWls J oY1 o)l
Stage 2: sy

» When does this phase start?

Around parturition (starts days postpartum). (postpartum = after labor) . 1% day after labor: milk secretion never

i occur due to still high estrogen and

| progesterone, these two hormones _
» What happen during this phase?  needs time for clearance (2-3 days). |

I. Copious secretion of all milk components.

2. Withdrawal of progesterone + Estrogens (due to loss of placenta which was the main source) & increase of prolactin level which will

lead to:
- Further increase in expression of milk protein genes. R ,
i The colostrum is very good, why? :
- Glands absorb increased quantities of metabolic substrates from the blood. ' Due to the presence of immunoglobulin.
- Movement of cytoplasmic lipid droplets and casein into alveolar Lumina. LA e Jesd! 8518 Sl giuat dels (o gl
 UBa gy @Sy 05 (B9l g cedlay o |
- Transfer of immunoglobulins. L) Aol Sy udSie 529 9ed 0 Luydl il |
| 2 05 by |

- Finally after all that steps there is secretion of colostrum followed by pure milk.



Suckling stimulates further increase in expression of genes involved in milk Secretion with -
expansion of alveolar epithelium. Prolactin

P Hypothalamus

Myoepithelial Cell He (posterior pituitary)

+ Lactation is maintained by removal of milk. ——
Milk Ejection Oxytocin

» What are the hormone involved hormone in this phase? Duct
«  Prolactin (milk production).

. . & /4
- Oxytocin (milk let-down). % . S—

»  Switch from endocrine to autocrine control of milk production.
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Milk Secretion & Synthesis by The Mammary Epithelial Cell

*  SV:Secretory vesicle

*  RER:Rough endoplasmic reticulum
*  BM:Basement membrane;

*  MFG: Milk fat globule

e CLD: Cytoplasmic lipid droplet

*  N:Nucleus

........................................................................................

PC: Plasma cell

FDA: Fat-depleted adipocyte
T): Tight junction

GJ: Gap junction

D: Desmosome

ME: Myoepithelial cell.

Stage ' Exocytosis of milk protein, lactose, and other
components of the aqueous phase in Golgi-derived
secretory vesicles.

l

Stage - Milk fat secretion via the milk fat globule.

l

Stage !/I: Direct movement of mono valent ions, water,
and glucose across the apical membrane of the cell.

1

Stage |/ Transcytosis of components of the interstitial
space./: The paracellular pathway for plasma
components and leukocytes.

l

Stage /. The paracellular pathway for plasma
components & leukocytes. The pathway is open only
during pregnancy, involution and in inflammatory states
such as mastitis.



D SECRETORY EPITHELIAL CELL

Alveolar lumen

! »  The alveolar cell secretes the components of milk through five I
! pathways. |
I Ll
. I
'»  Prolactin stimulates transcription of the genes that encode several |
; milk proteins. |
I -
| »  The way (we will not ask about it): :
. I
I 1. PRL bind to it receptor activate 2" messenger. :
! 2. Enter the nucleus increase production of protein (milk protein). I
I -
. . 1
; 3. Increase sugar synthesis. |
1 4 IgA will pass. :
s, Water by osmosis. |
P —
| golgi-ll e 5,3 ALl i gSally 353 Mg el (g allay :J5Y! Amyall 1 0
. .derived secretory vesicles 1
! fat globule)l s b Codoxl 925 145 dlomyall |
I
: (apical membrane of the cell)J! o 88l Osallas jsSeldly gl cslall 1AW Ayall :
I
. interstitial spacel 79,5 daludl WU Sl apaz 1dalll Aol |
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Lactogenesis Hormones

Hormone Secrete from Phase Function
Prolactin (PRL) Anterior pituitary Lactogenesis Next slides
Human placental lactogen Placenta Next slides

(hPL) also called hCS
|. Its secretion is stimulated by progesterone.

2. Increases production of IGF-I by the liver and locally.

Anterior pituitary 0
Growth Hormone o : ,
S 3. Mediate cell survival and ductal growth.
: 00
(Direct effect) [¢)
9 4. Required to facilitate the mobilization of nutrients
- and minerals.
5. Can produce locally.
. Zona fasciculata of ) . o )
Cortisol Required to facilitate the mobilization of nutrients and
the adrenal cortex minerals.



Cont.

Hormone

Thyroxin
(Thyroid hormones)

Insulin

Leptin

PTHrP

Corticosteroids

(Direct effect)

» 20

Secrete from

Thyroid gland

Pancreas

Adipose tissue

Cancer cells

Zona glumerulosa of the

adrenal cortex

N -

N

Function

Essential for milk production.
Thyroxin & TSH level decreases during lactation.
TRH increases leading to stimulation of PRL (nasal administration to treat

inadequate lactation).

Low during lactation.
Shunt of nutrients from storage depots to milk synthesis.

Increases during pregnancy (increase adipose tissue).
Decreases with lactation.

Increases during lactation.
Mobilizes bone calcium.

Increase in alkaline phosphatase.

Increases during pregnancy ( )-
Involved in breast development (permissive action on milk protein

synthesis).



Cont. Prolactin (PRL) Hormone

» Where the hormone secret from!?

Secreted from the anterior pituitary gland (Lactotrophs).

» Level:

* lts level rises steadily (gradually) from the = week of pregnancy until birth ( times the nonpregnant level).
* Enhanced by Estrogen.

p Effect:

|. It has mammogenic, lactogenic and galactopoietic effects (Its main function is milk production). & os T4 @legbatly seil e Jiniy 595 )
It stimulates expression of genes that encode several milk components: casein, lactalbumin, lactose and lipids.

Sudden drop in estrogen & progesterone after delivery allows milk production.

oW N

Required to facilitate the mobilization of nutrients and minerals.

» Inhibited/ Stimulated by:

It is inhibited mainly by hypothalamic hormone (Dopamine).

2. It can be stimulated by Thyrotropin-releasing hormone (TRH).

> 2]



Cont. Human Placental Lactogen (hPL)

» Where the hormone secret from!?

Secreted by the placenta at about the 5" week of pregnancy.

» Level:

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

the placenta.

» Effect:
|. Causes at least partial development of the animal’s breasts and in some instances causes lactation.
Facilitates growth of mammary glands, supports prolactin during pregnancy (lactogenic properties).

It has weak actions similar to those of growth hormone.

oW

It decreases maternal insulin sensitivity, decreases utilization of glucose, and promotes the release of free fatty acids (metabolic
effect). (takes glucose from mother to fetus which can cause gestational diabetes)

5. Required to facilitate the mobilization of nutrients and minerals.

> 22



Galactokinetic & Galactopoeisis

» What are the hormone involved hormone in Galactokinetic phase!?
I. Oxytocin (OT) (mainly)

2. Vasopressin (its has similar structure to oxytocin so it binds with oxytocin receptors and produces the same action)

» What does Galactopoeisis mean?

Galactopoeisis is defined as the maintenance of lactation once lactation has been established.

» When does the Galactopoeisis start!?

Starts days postpartum.

» What are the hormone involved hormone in Galactopoeisis phase!?

Slide 25.
> 23



Oxytocin and psychic stimuli initiate milk ejection (let-down)
» Milk Ejection Reflex:

Oxytocin contracts the myoepithelial cells, forcing milk from
the alveoli into the ducts and sinuses where it is removed by

the infant (galactokinetic effect).

_._._._._._._._._._._._._._._._._._._._._._._._..‘




Galactopoietic Hormones

Role Hormone Secrete from Function (only in females’ slides but the males’ doctor talked about it)

>~ Milking-induced surge is a direct link between the act of nursing (or milk
(o]
E Prolactin (PRL) Anterior pituitary removal) and the galactopoeitic hormones involved in maintaining
a

lactation.

Support increase in synthesis of lactose, protein, and fat in the mammary

Growth Hormone Placenta
gland.
Zona fasiculata of

0 Glucocorticoids Galactopoeitic in physiological doses.
‘G adrenal gland
(2]
S _ :
d.h Thyroid Hormones Thyroid gland Galactopoeitic

Estrogen: in very low doses is galactopoietic.

Ovarian Hormones Ovaries Progesterone: alone has no effect on galactopoeisis because there are no

progesterone receptors in the mammary gland during lactation.

» 25



Autocrine Control of Lactation

» It is not just the level of maternal hormones, but the efficiency of milk removal that governs the volume product

in each breast.

» A protein factor called feedback inhibitor of lactation (FIL) is secreted with other milk components into the

alveolar lumen.

(This substance is synthesized with milk and stored in the lumen if the baby was not feeding and removing the milk, this (FIL) will

inhibit the prolactin receptors and will decrease milk synthesis)

(As baby suckle, baby will remove this substance > more milk synthesis)

» FIL is insensitive to prolactin = decrease milk production.

» 26



Sucking Reflex

P e FEIEvIISvSTIIEvaTIIaTS R e e e ey
Suckling A, - »  Suckling is the most powerful physiological stimulus for PRL release.

l Stimulate "Zﬁ}w - »  Suckling stimulates afferent neurons from the nipple to the spinal cord

and from the spinal cord to the hypothalamus = in decreasing the
release of dopamine on lactotrophs (which persistently inhibits the
lactotrophs) and increasing the release of TRH ( which has an effect on
releasing prolactin).

Mechanoreceptor in Nipples
lStimuIate

Hypothalamus
|

l l

I
I
I
I
I
I
I
I
I
I
I

|Prolactin-inhibiting hormone .
I
I
I
I
I
I
I
I
I
I
I

- »  Also suckling and other neural stimuli as the mother looks at the
infant or hears him crying stimulates release of oxytocin.

Nervous Pathway TProlactin-releasing hormone - »  Oxytocin contracts the myoepithelial cells in the breast to release

} ! I milk.
Posterior Pituitary b{ Anterior pituitary b{ .

» At the same time sucking stimulate the release of oxytocin from

\ ' posterior pituitary gland which will contract the myoepethelial cells and
1 oxytocin 1 Prolactin cause milk ejection.The same neurons will inhibit the release of GnRH.
! ¥ © Lygs)! 8oyl Ladie (adg daopell 1S Olée s
Contraction of myoepithelial Secretion by alveolar epithelial
cells surrouniilng alveoli cizlls 0554 Lo Iog) ¢Bpatane delidy dud pums g diww LbT W dgde Jlga 3 2 Sa NCSPUPRR
S , . (Locatational amenorrhea) oM o 1429 ¢ GNRHY Jbie Jads buse
Milk ejection 1 milk secretion §
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Suckling & Prolactin Secretion

» If there is no suckling until 4 weeks = prolactin will be 0.

- Estrogens . !

: :
= — Progest : : : l
c . P:ziiji:rone 1 » Breast feeding woman during the first 4-6 month: i
'g Intermittent secretion ! |
T qg; 55 of prolactin during 1 If baby was100% on breast feeding (may lead to every 10 min ;
2 S ‘ £ . baby need shot) - inhibition of ovarian hormone - :
E B 1.5-/ £ . !
g 200 - ; £ !'amenorrhea (like natural contraceptive) !
= |
g % 1.0 -1005 :
[} a 1
=4 £ c - .
© 1004 = l
e 2 0.5 :‘g : I
“g’> £ - »  After that the duration between feeding will increase (less !
S (o T I
O+ E 0 T T -0 : !

4 819 16 '9g 24 28 8 856 ! suckling) = Partial activation of estrogen and I

Weeks after parturition ! ) I
, progesterone = maybe the mensuration wont come but

|
(o)

|
NN
o

they could be pregnant. :

» 29



Milk Production

» Milk production is a "use it or lose it" process.The more often and effectively the baby nurses, more milk will be

produced.
» Milk production ml/day in postpartum. (because of levels of estrogen and progesterone)
» Milk production by reaches ml/day. (the levels of estrogen and progesterone have been strongly reduced)

» Milk composition changes dramatically (| Na*? & CI-) due to closure of tight junctions that block paracellular pathway.

.use it or lose it 0g3la) auase sl 513
G 39 ot 7l ol 3929 o cdadl>g Jaball cannzy oY Il § o |

AAP Recommendations about breast feeding: i o 88 Cany o o3 51 o) cdie UalS3 ) positive feedbackll aned
RUWEN [PV
» Exclusive breastfeeding for the first six months of life. i 033 (SN oddl Ladie CaBgin Zhle «aB gl 9o w Slgdue aup )3 OB ol |
| SOl 058 |
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» Continued breastfeeding for at least one year,‘As long as is desired by mother and child’
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Summary

Breast
development birth P puberty p»gestation B lactation P involution
oxytocin prolactin Mammary epith. Consists of
® oxytocin + psychic stimuli ¢ suckling is the strongest II mItEd d ucts
initiate milk ejection physiological stimulus for

prolactin release

High level circulating hormones
stimulating proliferation of

Stages of Mammary Gland development: MECs & enlargement of

surrounding fat pad.

Phase Function Hormones

*  Estrogen (growth of ductal system + Gh)
Promote proliferation of alveolar <+ Progestrone ( growth of lobular/alveolar
and ductal cells system)

Epith. Ducts elongate branch
and alveoli develop

Mammogenisis

*  Withdrawal of estrogen

. Promotes initiation of milk = High amount progesterone, m
Lactogenesis 1

production by alveolar cells *  Prolactin,

*  Human placental lactogen oxytocin it reached the maximum
*  Withdrawal of progesterone ( leads .ox?:;:icai?e+rs;zc;::£g:u'i dEVEIOpment cor?talnlng
Lactogensis 2 Copious secretion of milk to the secretion post partum) numerous alveoli

*  High amount of prolactin

Galactopoesis Maintaining lactation after it .
* prolactin lacti . .
starts. el mammary epitheliumreturns
. . esuckling is the strongest -
Involution Stops production of milk after ohysiological stimulus for to a non-pregnant state.
weanhing prolactin release

> 3



MCQ’'s

I. which of the following structures produce the milk?

A

B.

C.

D.

N

4. Which ONE of the following is a mammogenic hormone that get excreted during pregnancy

Alveolar epithelium.

The ductal system.

Nipples.

Areola.

. The fundamental secretory unit of the breast is...... ?
Alveoli.

The ductal system.

The fat of the breast.

None.

. Which ONE of the following Promotes the proliferation of alveolar and duct cells?
Mammogenic hormones

Lactogenic hormones

Galactokinetic hormones

Galactopoietic hormones

Progesterone
Estrogen
hCS

All of the above

32

5. A woman is 5 months pregnant, which of the following phases is she in?

A

B.

C.

o

Lactogenesis |
Lactogenesis 2

Galactopoises

. Lactation is inhibited during pregnancy due to:
Suckling

High levels of Progesterone from the placenta
Withdrawal of Progesterone

Switch from Endocrine to Autocrine control

. From which of the following is prolactin secreted?
Anterior Pituitary

Hypothalamus

Placenta

Mammary glands

. From which of the following is hPL secreted and at which time?
Anterior Pituitary at the 5% week
Hypothalamus at the 4*" week

Placenta at the 5% week

Mammary glands at the 4™ week

O=8 V=L 9=9 V=S5 D=t V=£ V=C
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Please check our editing file to
know if there are any additions,
changes or corrections.

2017-2018 Dr. Hana Alzamil's Lecture & Notes.
2017-2018 Dr. Mohammed AlOtaibi's Lecture & Notes.
Guyton & Hall of Medical Physiology 13 Edition.
Linda S. Costanzo 5™ Edition.

First Aid For The USMLE Step One.

‘ Helpful physiology bocks.

Give us your feedback ©
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https://docs.google.com/presentation/d/10DChL7-FX9meMaPu55vRBHSA5K39eDojw_yy2mMXzRE/edit#slide=id.g26a28280c2_0_0
https://docs.google.com/presentation/d/10DChL7-FX9meMaPu55vRBHSA5K39eDojw_yy2mMXzRE/edit#slide=id.g26a28280c2_0_0
https://drive.google.com/open?id=0B-7mWPKMvk76SVNRSEpDdzlSck0
https://drive.google.com/open?id=0B-7mWPKMvk76SVNRSEpDdzlSck0
https://docs.google.com/forms/d/1u1JBrQF2OHrdd-GO9svz5ydywmjOUc5AXtFmphInV9c/edit#responses
https://docs.google.com/forms/d/1u1JBrQF2OHrdd-GO9svz5ydywmjOUc5AXtFmphInV9c/edit#responses
https://mail.google.com/mail/u/2/#inbox
https://mail.google.com/mail/u/2/#inbox
https://www.youtube.com/watch?v=vXrQ_FhZmos
https://www.youtube.com/watch?v=vXrQ_FhZmos
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