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e Pituitary gland and its relation to hypothalamus.
* Anterior pituitary cell types and hormones.
,.( * Posterior pituitary cell types and hormones. /
e Control of pituitary secretion by hypothalamus
K v" Hypothalamo-hypophysial portal system. ,
\ v Hypothalamo-hypophysial tract.

* Feedback mechanisms

v" Positive feedback.

| ]
!l
y

v Negative feedback.
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d) Pituitary gland and its relation to Hypothalamus

The pituitary gland (the _hypophysis), is a
small gland about 1 cm in diameter and
0.5 to 1 g in weight. Very small but it has
many physiological functions!

It lies in the sella turcica, a bony cavity at
the base of the skull.

It is connected to the hypothalamus by the

pituitary (or hypophysial) stalk.
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Hypothalamus

Hypophysial stalk

Posterior pituitary Anterior pituitary

Parsintermedia

Ml Slides
’ Physiology Team 432

B Important

B Females’ Notes

B Explanation B Males’ Notes

Endocrine Block

Lecture: 2



http://education-portal.com/academy/lesson/what-is-the-pituitary-gland-functions-hormones-hypothalamus.html#lesson
http://education-portal.com/academy/lesson/what-is-the-pituitary-gland-functions-hormones-hypothalamus.html#lesson
http://education-portal.com/academy/lesson/hormones-of-the-anterior-pituitary-gland-names-functions.html#lesson
http://education-portal.com/academy/lesson/hormones-of-the-anterior-pituitary-gland-names-functions.html#lesson

[ ] [ ] @
(5:) Pituita ry gla nd There are two embryonic origins for the pituitary gland, so @@

there are different cell types and different functions! Physiclogy Team

Physiologically, the pituitary gland is divisible into two distinct portions (lobes):

Anterior - ) ( Posterior
(Adenohypophysis) ) (Neurohypophysis)
... \ / Embryonic origin: \
- Embryonic origin: : . N :
: . - , Posterior pituitary originates from neural tissue
Anterior pituitary originates from Rathke’s : :
: o outgrowth from hypothalamus. This explains
pouch (invagination of the pharyngeal .
epithelium). This explains the epithelioid the presence of large numbers of glial-type cells
P vl ”p —L,, in this gland. “so these cells won’t secrete any
nature of its cells. “secretory cells .
/ Qormones, but stores them! J

Between these is a small, the pars intermedia, which is almost absent in the
human being but is much larger and functional in some lower animals.

Almost all secretions by the pltwtary is controlled by signals from the hypothalamus:

( 1 2 D

7 . i It means that the hormones that are
“-" Nervous signals “ Hormonal signals i

________ . secreted from the anterior pituitary
Control posterior pituitary Control anterior pituitary . are controlled by hormones from
secretion. secretion.

. the hypothalamus!
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C’ Structures of Pituitary gland (Relation to Optic Chiasm) ©
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So if there’s any

tumor, it will affect
the vision!

Mammillary body

Median eminence

Infundibulum

Pars tuberalis
Pars intermedia
Pars distalis

Infundibular stalk
Pars nervosa

Hypophyseal fossa
in sella turcica of

sphenoid bone

e Structure of pituitary gland:
anterior lobe, posterior lobe & infundibulum
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d) Hypothalamic control of anterior pituitary

Secretion by the anterior pituitary is controlled by special neurons
in the hypothalamus that synthesize and secrete releasing and
hypothalamic inhibitory hormones (or factors). The hypothalamus has
neurons that secrete hormones which will stimulate or inhibit the anterior
pituitary secretions!

Neurons send their nerve fibers to the (1) median eminence (the
lowermost portion of the hypothalamus, which connects inferiorly with the
pituitary stalk) and (2) tuber cinereum, an extension of hypothalamic
tissue into the pituitary stalk.

A
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~—Cell body

Axons to primary
capillaries

Primary
capillaries

Portal venules

Releasing
. : . . hormones {4\ |

The function of endings of these hypothalamic fibers is to secrete AN |

the hypothalamic releasing and inhibitory hormones into the “?w"’ \

tissue fluids. capliares Posterior pituitary
These hormones are immediately absorbed into the hypothalamic-  Anterior ,

hypophysial portal system and carried directly to the sinuses of pituitary | h

the anterior pituitary gland. It means that hypothalamus is connected to AlﬂtQI’iOf

the anterior pituitary by vascular connection. natunary

ormones

Hypothalamus composed of number of nerve cells.
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Cp Hypothalamic control of anterior pituitary

Syad

Hypothalamic neuron

cell bodies
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* Primary capillary
plexus

* Hypophyseal
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» Secondary

capillary
plexus

Anterior lobe
of pituitary
TSH, FSH,

LH, ACTH,
GH, PRL

‘Hypothalamus

&
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(1) When appropriately
stimulated,
hypothalamic neurons
secrete releasing and
inhibiting hormones
into the primary
capillary plexus.

(2) Hypothalamic hormones
travel through the portal
veins to the anterior pituitary
where they stimulate or
inhibit release of hormones
from the anterior pituitary.

(3) Anterior pituitary
hormones are secreted
into the secondary
capillary plexus.

(b) Relationship hetween the anterior pituitary and the hypothalamus
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d) Hypothalamic & anterior pituitary hormones @r@)
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! Hypothalamic Hormones 1
Inhibitory Hormones Releasing Hormones
GHIH R ?r:;ci)b(;?sl,lfjes:srzztfoétl-:l:‘tm. TRH Stimulates release of thyroid
ﬁrowth hormone inhibiting - . Thyrotropin-releasing hormone stimulating hormone (TSH).
ormone
PIH ?I;c.)blf:ownlastl?_p_o amine. CRH Stimulates release of
Prolactin inhibitory hormone nl—lts profactin Corticotropin-releasing adrenocorticotropin hormone
>ecretion hormone (ACTH).
. N . Stimulates release of growth
Hormones of anterior pituitary & its GHRH
S y Growth hormone releasing hormone (GH).
Structures: hormone
1. TSH (Thyrotropin): from thyrotropes cells.
2. ACTH (corticotropin): from corticotropes cells. GnRH Stimulates release of the 2
3. GH (Somatotropin): from somatotropes cells. Gonadotropin releasing gonadotropic hormones:
4. LH & FSH (Gonadotropic\Gonadotropin): from hormone - Luteinizing (LH).
Gonadotropes cells. - Follicle-stimulating
5. Prolactin (PRL): from lactotropes cells. hormone (FSH).
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Cp Hypothalamic control of anterior pituitary

0 Low blood levels of T,
and T, or low metabolic
rate stimulate release of

/| Corticotropin releasi
| hormone (CRH)

Hypothalamus

€D Low blood glucose

(hypoglycemia)
stimulates release of

&
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) High blood glucose
(hyperglycemia)
stimulates release of

Hypothalamus
% Elevated cortisol \;i - ,(
i ! GG R . — _
@) TRH, carried 2 E;Ill;ssélr;ulates '+ inhibits release _—_ ' —~
by hypophyseal 3 ! < , of CRHby ol ~ag
4 corticotropin ; |
portal veins to | (ACTH) + hypothalamic | | |
anterior pituitary I © cievated , nellljrosecretory : |
i cells : n—
gor, st 7 e o i | © it O s |
| ‘ itui |
by thyrotrophs | ;?Reﬁsa?‘g p:;ur:t;lry ! | of hGH by hGH by [
| TSH g ] | somatotrophs somatotrophs |
~ ' | '
| | I :
I ~ 1 | A |
Anterior I *{— Elevated cortisol | Ai?tietgor i
) TSH released into pituitary | ' inhibits release | | pl:n s oy |
blOOC! stimylates gland | : of corticotropin : 9 |
thyroid follicular cells I Corticotropin stimulates ' byanterior | € nGHandinsuiinike @) AlowlevelofhGH |
o T,and T, secretion of cortisol by i pituitary gland | | growth factors speed decreases the rate of |
: T released into adrenal cortex 1 corticotrophs I up breakdown of liver glycogen breakdown in |
Thyroid Lo* ce blood by - I glycogen into glucose, the liver and glucose |
follicle « follicular cells | | which enters the blood enters the blood more |
. : | more rapidly slowly :
. Adrenal | : \ v I
‘._ s cortex i | @) Blood glucose level © Biood glucose level |
: y | rises to normal falls to normal |
' | (about 90 mg/100 mL) (about 90 mg/100 mL) |
Key: : | | It :
TRH = Thyrotropin releasing hormone : : e If blood glucose @ If blood glucose |
TSH = Thyroid-stimulating hormone \ \ continues to increase, continues to decrease, /
Ta= Trnodo!hyromne' ) i ~ — hyperglycemia inhibits hypoglycemia inhibits -
T, = Thyroxine (Tetraiodothyronine) Cortisol ======mmmmcmmmm e n ! release of GHRH release of GHIH
: ’ H 1
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~§ Hypothalamic control of anterior pituitary 0©
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P Hypothalamic control of anterior pituitary Male’s Slide Phy%m
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Cp Hypothalamic control of anterior pituitary Male’s Slide

&
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d) Hypothalamic control of posterior pituitary

A

Physiclogy Team
* Next slide contains a great summary for some of these information, go through it (it is very helpful) =p
* The posterior pituitary gland is composed mainly of glial-like cells b
called Pituicytes. “not secretary, just a supporting cells “ Remember
* The pituicytes do not secrete hormones; they act as a supporting The connection between :
structure for terminal nerve fibers and endings from nerve tracts *Hypothalamus + Anterior lobe
that originate in the supraoptic and paraventricular nuclei of the is = Vascular connection

*Hypothalamus + posterior lobe

hypothalamus.
= neural connection !

Paraventricular

nucleus \DHandoxjtocin ~ ° 1hese tracts pass to the neurohypophysis (posterior lobe)

produced here through the pituitary stalk.

Supraoptic
nucleus 4 * The nerve endings lie on the surfaces of capillaries, where
Optic chiasma  “Hypothalamus they secrete two posterior pituitary hormones:

Infundibulum 1. Antidiuretic hormone (ADH), vasopressin

Hypothalamo- 2.0xytocin

Ry;%?physeal (they transmitted along the nerve tract from hypothalamus “the

supraoptic and paraventricular nuclei “ to posterior pituitary gland

Anterior Posterior pituitary to be STORAGE )
pituitary P  Magnocellular neurons “in paraventricular and supraoptic

nuclei secrete oxytocin and vasopressin directly into

L capillaries in the posterior lobe
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P Hypothalamic control of posterior pituitary X<
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HYPOTHALAMUS

'Hormone is made |
and packaged in
cell body of neuron.

= : 1 (T) Hypothalamic
,___‘_@;_L,.Z____I - .g'gurons
! synthesize oxytocin

I and ADH.

I Paraventricular | Hypothalamus i
- 1
1

L
1
1
1
1
1
1 1
| |
lnucleus I i
lSupraoptlc I '@Oxytocin and ADH are !
lnucleus j I transported along the : J;
"Opfic chiasma- | hypothalamic-hypophyseal : / \ VY [Vesics ae transported
Infundibulum ' tract to the posterior ; \ i down the cel.
' ituitar = ' ‘
(connecting _stalk) Infearior i P Y- =) i \
Hypothalamic- hypophyseal artery ! i |
hypophyseal . 0 : I '
tract ' xytocin and ADH are | / |
:s oredin axon te'_'m'_nals | / / . Vesicles containing hormone
Axon Iin the posterior pituitary. : > are stored in posterior pituitary,
terminals :@o - DK ! y
- I xytocin an are 1 |
:::Lsetzl;lor o : i released into the blood | | POSTERIOR
Bitditaf AS}’_Imc'"“uwhen hypothalamic ] PITEITARY
y i 1 Neurons fire. :
(a) Relationship between the posterior pituitary afid the Aypothialam \\‘ i ./ Hormores r elased
Figure 1 Vein into blood.
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Cp Feedback control of hormone secretion S
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[T e m s \ Th (" T T T T Er T m T T \
‘ : : © ' Positive feedback

1}> '\ Negative feedback " dominant 2}>-\ _______________________ ;

* After a stimulus causes release of the * It occurs when the biological action of the
hormone, conditions or products resulting hormone causes additional secretion of the
from its action tend to suppress its further hormone.
release to prevent oversecretion of the Example: The LH surge “Luteinizing hormone
hormone. This is controlled by the degree of level is suddenly increase just before ovulation “
activity of the target tissue. “ that means it’s occurs as a result of the stimulatory effect of
depend on the sensitivity or affinity of the E2 “Estrogen hormone” on the anterior pituitary
receptor , NOT the level of hormone “ before ovulation.

The secreted LH then acts on the ovaries to
More stimulate secretion of E2, which in turn causes

secretion of LH/$ &\ more secretion of LH. Eventually, LH reaches an
appropriate  concentration and  typical

_________ Plll.rlta/r_y\j e ’
e ~\ \ < I negative feedback control of hormone

. Estrogen .
S~ secretion is then exerted.

-
e S =--"

Stimulate
Secretion of E2

* see the next slide for more examples of these 2 types of feedback.
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High blocd glucose
level is detected by

insulin-secreting
cells of pancreas. \

Pancreas secretes

the hormone insulin
causing liver cells to
take up glucose and
store it as glycogen.

Return to homeostatic
blood glucose level

As body cells take up blood glucose, e >
glucose levels in the blood decline, and insulin Most body cells also
‘\ release stops (negative feedback). take up more glucose.

Hypothalamus signals
posterior pituitary to
release oxytocin.

Suckling sends
impulses to

/ hypothalamus.

Stimulus: baby
suckles at nipple

Positive
feedback
loop
Baby feeds and continues Oxytocin released into
suckling (positive feedback) bloodstream stimulates
milk ejection from
mammary gland.
\ Milk is released and the
baby continues to feed.
(b) Positive feedback
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C’ Feedback control of hormone secretion (E.G.) &
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----------------------------------------------------------------------------------------------------------

2 most

g g
........................................................................................................

/—; ( HypothIalamus ) :j I

( Hormone 1 J

A L @ @ QO O o

Day of LH surge me

Periad
[Meese)

Hormane concentration

Short-loop e a

negntlvel ( Antarior pituitary ]<—\ Long-loopl Follicle Egg release Follicle

7 negaﬂve - matures (Ol ation) WASLES away
feedback feedback |

k—( Hormone 2 ) [ Day of Cycle

(5) Oxytocin stimulates uterine
contractions and pushes

fetus toward cervix \

@ Head of fetus pushes
against cervix

s |

( Target endacrine gland) I @ ORI
| .

( Hormfnes —

|
[ Target tissue j . (3) Brain stimulates
| pituitary gland to

Negative feedback in hypothalamic-anterior - | *"°° e
pituitary control systems :

Nerve impulses from
cervix transmitted to brain
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* The pituitary gland (the hypophysis), is a small gland but it has many physiological functions.
* ltliesin the sella turcica, a bony cavity at the base of the skull.
* Itis connected to the hypothalamus by the pituitary (or hypophysial) stalk.
* Physiologically, the pituitary gland is divisible into two distinct portions (lobes):
= Anterior (Adenohypophysis) Originate from Rathke’s pouch.
= Posterior (Neurohypophysis) Originate from neural tissue outgrowth from hypothalamus.

* Hypothalamus controls pituitary secretion by:
= Hormonal signals, Control anterior pituitary secretion.
= Nervous signals, Control posterior pituitary secretion.

* Hypothalamus is connected to the anterior pituitary by vascular connection (hypothalamic-hypophysial
portal system).

while it’s connected to the posterior pituitary by neural connection (hypothalamic-hypophysial tract )

* Relationship of the hypothalamus to the posterior pituitary:
- collection of nerve axons + supporting cells.
- ADH (supraoptic nuclei) \ Oxytocin (paraventricular nuclei)
e Relationship of the hypothalamus to the Anterior pituitary:
- collection of endocrine glands.

B Slides B Important B Females’ Notes B Explanation B Males’ Notes
Physiology Team 432 Endocrine Block Lecture: 2




A

Physiclogy Team

Hypothalamus

Blood
vessel

Releasing

hormones
from <t Endocrine cells
hypothalamus of the anterior
. R pituitary
‘ 1 ‘ Pituitary hormones
pituitary
1 ~ &« 1 1 3 I
TSH ACTH FSH Growth Prolacti Endor-
Oxytocin ADH and hormone ?%:n_) o p':'ﬂ:;
l l l l LH (GH)
v v i i
Uterine muscles Kidney tubules Thyroid Adrenal Testes or Entire Mammary Pain
Mammary glands SO e oo Sy e in the
mammals) brain

* The feedback control of hormone secretion are two types :
- Negative feedback (the dominant ) : it’s controlled by the degree of activity of the

target tissue .
- Positive feedback : It occurs when the biological action of the hormone causes

additional secretion of the hormone.
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® QUESTIC

1. The body's 'master gland' is the: 4. Releasing hormones directly affect:

A) Thyroid gland. A) The hypot.hala.mtfs.
B) The anterior pituitary.

C) The posterior pituitary.
D) The ovaries and testes.

B) Parathyroid gland.
C) Pituitary gland.
D) Pancreas.

5. A suckling infant will stimulate the production of
which hormone in a breast-feeding mother?

A) Growth Hormone (GH)

B) Follicle-Stimulating Hormone (FSH)

C) Prolactin (PRL)

D) Luteinizing Hormone (LH)

2. Which of the following is not produced
by the human anterior pituitary gland?
A) Prolactin.

B) Luteinizing hormone.

C) Follicle-stimulating hormone.

D) Oxytocin.

6. All of these hormones are neurohormones 1|

produced in the hypothalamus EXCEPT : 2|D
3. Releasing hormones are produced by: A) GnRH B
A) The hypothalamus. B) PRH —
B) The anterior pituitary. C) CRH 4|B
C) The posterior pituitary. D) FSH 5|C
D) The ovaries and testes. 6lD

Check this link for more questions. (From: Asma AlMohizea)
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If there are any Problems or Suggestions,
Feel free to contact us:

Physiology Team Leaders

Mohammed Jameel & Shaimaa Al-Refaic

432Physiology@gmail.com

THARKX YOU

IF YOU WANT TO SHARE ANY INFORMATION REGARDING PHYSIOLOGY OR
ANY OTHER SUBJECT ., YOU CAN MENTION THIS ACCOUNT @MEDA432




