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it relation te hypathalamms

* The pituitary gland (the hypophysis),
is a small gland about 1 cm in
diameter and 0.5 to 1 g in weight

* [t 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.




Physiologically, the pituitary
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CLambiyonic origin of pitullary

* Anterior pituitary originates from Rathke’s pouch
(invagination of the pharyngeal epitheltum). This
explains the epithelioid nature of its cells.

* Posterior pituitary originates from neural tissue
outgrowth from hypothalamus. This explains the
presence of large numbers of glial-type cells in

this gland
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Almost all secretions by the pituitary is controlled

by signals from the hypothalamus:

1- Hormonal signals (control anterior pituitary
secretion)

2- Nervous signals (control posterior pituitary
secretion)
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Secretion by the anterior pituitary is controlled by special
neurons in the hypothalamus that synthesize and secrete
releasing and hypothalamic inhibitory hormones (or

factors)

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




conlrel gf  anlerior
* The function of endings of
these hypothalamic fibers is to
secrete the hypothalamic
releasing and inhibitory
hormones into the tissue fluids.

* These hormones are
immediately absorbed into the
hypothalamic-hypophysial portal
system and carried directly to
the sinuses of the antetior
pituitary gland.
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Hypothalamic neuron
cell bodies
Superior
hypophyseal artery
Hypophyseal
portal system
* Primary capillary
plexus
* Hypophyseal
portal veins
* Secondary
capillary
plexus
Anterior lobe
of pituitary
TSH, FSH,

LH, ACTH,
GH, PRL

N

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

@ 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
I; PLCOMNT ——— m—
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the following hormones: % '

— GH (somatotropin): From )

somatotrops

— ACTH (Corticotropin):

From corticotrops

— TSH(Thyrotropin): From % @
thyrotropes 8 |«
— LH & FSH: From
gonadotropes g o
— Prolactin (PRL): Lactotrops @ '

Beta (B) cell




Thyrotropin-releasing
hormone (TRH)
— Stimulates release of

thyroid stimulating
hormone (TSH)

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

e TRH, carried

Hypothalamus

by hypophyseal b
portal veins to :
anterior pituitary
gland, stimulates : (5 '%Iei‘r/;ti%ﬁs
release of TSH | " esl —
by thyrotrophs | TRH and
|
- TSH
|
|
Anterior :
e TSH released into pituitary '
blood stimulates gland |
thyroid follicular cells I
T,and T,
: .. ~ released into
ThYI’OId ..- T blood by
follicle _« follicular cells

TRH = Thyrotropin releasing hormone
TSH = Thyroid-stimulating hormone
T, = Triiodothyronine

T, = Thyroxine (Tetraiodothyronine)



Hypothalamus

. Elevated cortisol
CRH stimulates inhibits release
release of of CRH by
((::gglt_:ﬁt)mpln hypothalamic

. . . neurosecreto

Corticotropin-releasing i

Anterior

hormone (CRH) Pilutary

gland
— Stimulates release of
adrenocorticotropin
hormone (ACTH)

A Y
]
]
|
|
I
]
]
| cells
]
1
1
)
]
I
]
1
|
1

Y— Elevated cortisol
inhibits release

of corticotropin
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* Growth hormone releasing
hormone (GHRH)

— Stimulates release of growth
hormone

* Growth hormone inhibiting
hormone (GHIH) also
called Somatostatin

— Inhibits release of growth
hormone

o Low blood glucose
(hypoglycemia)
stimulates release of

N

e GHRH stimulates
secretion
of hGH by
somatotrophs

€) hGH and insulinlike

growth factors speed
up breakdown of liver
glycogen into glucose,
which enters the blood
more rapidly

v

o Blood glucose level

rises to normal
(about 90 mg/100 mL)

v

e If blood glucose

continues to increase,

~ — hyperglycemia inhibits

release of GHRH

) High blood glucose

(hyperglycemia)
stimulates release of

@) GHIH inhibits
secretion of
hGH by
somatotrophs

Anterior
pituitary
gland

©) Alow level of hGH
decreases the rate of
glycogen breakdown in
the liver and glucose
enters the blood more
slowly

v

0 Blood glucose level
falls to normal
(about 90 mg/100 mL)

v

If blood glucose
continues to decrease,

hypoglycemia inhibits -

release of GHIH
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Gonadotropin
releasing hormone
(GnRH)

causes release of the 2

gonadotropic hormones:

— Luteinizing (LH)

— Follicle-stimulating
hormone FSH
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Prolactin ll’lhlbltOI'y °*::°::::: |
hormone (PIH) also 45|\, |
known as Dopamine '$ ‘@

— Inhibits prolactin

secretion
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* The posterior pituitary gland 1s

composed mainly of glial-like
cells called pituicytes.

* The pituicytes do not secrete
hormones; they act as a
supporting structure for
terminal nerve fibers and
endings from nerve tracts that

originate in the supraoptic and pituitary

paraventricular nuclei of the
hypothalamus.

Paraventricular
nucleus

Supraoptic
nucleus

Optic chiasma

Hypothalamo-
hypophyseal
tract

Anterior Posterior pituitary
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/ HYPOTHALAMUS
|

These tracts pass to the
neurohypophysis through
the pituitary stalk.

The nerve endings lie on

’ Hormone is made
and packaged in
’ cell body of neuron.

~

t e su rfaces Of / ?Vesicles are transportecf
capillaries, where they \ (Coun e cel

secrete two posterior )

plturtary hormOneS / / ' Vesicles containing hormone |
1. Antidiuretic hormone > | are stored in posterior pituitary.

(ADH), vasopressin f’
2. Oxytocin

POSTERIOR
PITUITARY




Magnocellular neurons
in paraventricular and
supraoptic nuclet
secrete oxytocin and
vasopressin directly

into capillaries in the
posterior lobe

Magnocellular
neurosecretory
cells

Posterior
lobe of
\ pituitary

Anterior lobe =
of pituitary Capillary bed




Neurons synthesizing
posterior pituitary hormones

Summary of HYPOTHALAMUS

Hypothalamic ‘Neurons synthesizing
— / trophic hormones release
Control ()f N7 Z. g them into capillaries of
) ) : v « the portal system
Pituitary | e
Gland " Artery
Capillary beds ‘ a\y — Portal vessels carry the
& trophic hormones directly
A to the anterior pituitary.
Endocrine cells release , ' [

Terminals of hypothalamic

their hormones into the neurons

second set of capillaries
for distribution to the

rest of the body. POSTERIOR PITUITARY

ANTERIOR PITUITARY

Veins



Blood
vessel

Releasing

hormones

from ___Endocrine cells
hypothalamus of the anterior

pituitary
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Oxytocin ADH and hormone (PRL)  phins
l l l 1 LH  (GH) l ‘
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 Foedbock contialof hormone secrction

7- WW/W — )=

After a stimulus causes (_ Homonet )
release of the hormone, Shortoop . +_+_ T l—
. negative ( Antarior pituitary Jﬁ hegative
conditions or products feedback feedback
resulting from its action tend K—[ Homone2
to suppress its further release 4+
. (Target endacrine glandj
to prevent oversecretion of |
the hormone. e —
This is controlled by the b
degree of activity of the ([ Towottssus
target tissyue. Negative feedback in hypothalamic-anterior

pituitary control systems




High blood 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

— -
- —

Most body cells also
take up more glucose.

As body cells take up blood glucose,

glucose levels in the blood decline, and insulin
release stops (negative feedback).

(a) Negative feedback
e ———
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It occurs when the biological action of the hormone

causes additional secretion of the hormone.
Example:

The LH surge occurs as a result of the stimulatory
effect of E2 on the anterior pituitary before ovulation.
The secreted LLH then acts on the ovaries to stimulate
secretion of E2, which 1n turn causes more secretion
of LH.

Eventually, LH reaches an appropriate concentration,
and typical negative feedback control of hormone
secretion 1s then exerted.




fertile days

Day of LH surge s

- Day of Ovulation

Hormone concentration

o) @ Q O 0

Follicle Egg release Follicle
matures {Cvulation) wastes away
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Suckling sends Hypothalamus signals
impulses to posterior pituitary to
/ hypothalamus. release oxytocin,
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.
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(b) Positive feedback




(4) Oxytocin carried in

(3) Brain stimulates
pituitary gland to
secrete oxytocin

~_fetus toward cervix

bloodstream to uterus

(5) Oxytocin stimulates uterine
- contractions and pushes

(1) Head of fetus pushes

against cervix







