HYPOTHALAMIC-PITUITARY
AXIS



OBJECTIVES

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

e Structure of pituitary gland (hypophysis)

S

« Control of pituitary gland by hypothalamus

 Feedback mechanisms: positive and
negative feedback



HYPOTHALAMIC-PITUITARY
AXIS

e Coordinate.

 Thyroid gland, adrenal gland,
reproductive gland, control growth,
milk production, osmoregulation.



HYPOTHALAMUS

» Control pituitary gland secretion.

« Composed of number of nerve
cells.
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* TRH.
* CRH.

 GnRH.
e PIF.
 GHRH.

HORMONES
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Gland of Origin ~ Hormones*

Chemical

Classification’ Major Actions

Hypothalamus

Thyrotropin-releasing hormone (TRH)

Corticotropin-Teleasing hormone (CRH)

Gonadotropin-releasing hormone
(GnRH)

Somatostatin or somatotropin release-
inhibiting hormone (SRIF)

Dopamine or prolactin-inhibiting factor
(PIF)

CGrowth hormone-releasing hormone
|GHRH)

Peptide

Peptide
Peptide

Peptide
Amine

Peptide

stimu

Do
Stimu
stimu

ates secretion of TSH and
actin
ates secretion of ACTH

ates secretion of LH and FSH

Inhibits secretion of growth hormone

Inhibits secretion of prolactin

dtimulates secretion of growth hormone
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Low blood glucose
(hypoglycemia)
stimulates release of

@-» High blood glucose

(hyperglycemia)
stimulates release of
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&P nhGH and insulinlike
growth factors speed
up breakdown of liver
glycogen into glucose,
which enters the blood
more rapidly

+

Blood glucose level
rises to normal
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If blood glucose
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hyvperglycemia inhibits
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TRH

Low blood levels of T
anmnd T, or lovw metabolic
rate stimulate release of

Hypothalamus

J — ___
TRH, carried 1 e
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portal veins to :
anterior pituitary =
gland, stimulates : — %'e\éittegci
release of TSH i reslzleasle 'Osf
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Key:
THRHRH = Thyrotropin releasing horrmone
TSH = Thyroid-stimullating horrmone
T 5 = Triiodothyronine
T, = Thyroxine (T etraiodothyronine)
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CRH

Corticotropin releasing
hormone (CRH) |

Hypothalamus

CRH stimulates
release of
corticotropin
(ACTH)

Anterior
pituitary
gland

Corticotropin
(ACTH) :

Corticotropin stimulates 7
secretion of cortisol by /
adrenal cortex J/

Adrenal
cortex
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Elevated cortisol
iNnhibits release
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nNneurosecretory
cells

Elevated cortisol
iNnhibits release
of corticotropin
by anterior
pituitary gland
corticotrophs
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Hypothalamus

HYPOTHALANUS

= Ifundibulum is the stak
that connects the piuary
to the brain

Pituitary
stalk

Posterior
lobe

Posterior pituitary is an
extension of the neural
fissue,

ANTERIOR «——> POSTERIOR 'h /L Anterior piuitary is &
true endocring gland of

e i, Figure 14:3 The parts of the pituitary gland and 1s relation to the

hypothalamus,
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STRUCTURE

Anterior lobe

Posterior lobe

Infundibulum.
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Mammillary body

Anterior pituitary corgggm Infundibulum
Pars tuberalis
Pars intermedia Posterior pituitary
Pars distalis l-nfundvibula‘r stalk
Pars nervosa

Hypophyseal fossa
in sella turcica of
sphenoid bone




RELATIONSHIP OF THE
HYPOTHALAMUS TO THE POSTERIOR
PITUITARY

* Collection of nerve axons +supporting
cells.

1- Antidiuretic hormone (ADH).

2- Oxytocin.



] HYPOTHALAMUS
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HYPOTHALAMO-NEURO HYPOPHYSIAL

TRACT

Paraventicular=y'  , Supraoptic

nucleus

nucleus / Jof

Optic chiasm

Marillary body

Hypothalamic-hypophysial
tract

Posteror pitutary — | . Anterior pitutary

Higure 49=9 Hypothalamic control of the posterior pitutary,

Neurons Hypothalamic
in the ventral neurons in the
hypothalamus paraventricular nuclei

Hypothalamic
neurons in the
supraoptic nuclei

Infundibulum -
(connecting stalk) Superior
hypophyseal artery
Hypothalamic
hypophyseal tract Hypophyseal portal system
?;:::;ZZ?S: ¥:ris * Primary capillary plexus
hypothalamic ’
hormones) * Hypophyseal portal veins
Postsiior ‘ + Secondary capillary plexus
lobe P/
\ /'7 . Anterior lobe

Venule / | (\: 3 Secretory cells of adenohypophysis

Oxytocin <

ADL / Inferior

V TSH, FSH, LH,
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RELATIONSHIP OF THE
HYPOTHALAMUS TO THE ANTERIOR
PITUITARY

collection of endocrine glands.

1- TSH

2- FSH

3- LH

4- GH

5- PROLACTIN
6- ACTH.
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Table 11,6 | Anterior Pituitary Hormones

Hormone Target Tissue  Principal Actions Regulation of Secretion

ACTH (adrenocorticotropic hormone) ~ Adrenal cortex Stimulates secretion of Stimulated by CRH (corticotropin-releasing
glucocorticoids hormone); inhibited by glucocorticoids

TSH (thyroid-stimulating hormone) ~ Thyroid gland Stimulates secretion of thyroid ~ Stimulated by TRH (thyrotropin-releasing
hormones hormone); inhibited by thyroid hormones

GH (growth hormone) Most tissue Promotes protein synthesis and  Inhibited by somatostatin; stimulated by
growth; lipolysis and increased ~ growth hormone-releasing hormone
blood glucose

FSH (follicle-stimulating hormone) ~ Gonads Promotes gamete production and  Stimulated by GnRH (gonadotropin-
stimulates estrogen production  releasing hormone); inhibited by sex
in females steroids and inhibin

PRL (prolactin) Mammary glands ~ Promotes milk production in Inhibited by PIH (prolactin-inhibiting

and other sex lactating females; additional hormone)

accessory organs  actions in other organs

LH (luteinizing hormone) Gonads Stimulates sex hormone Stimulated by GnRH; inhibited by sex
secretion; ovulation and corpus  steroids
luteum formation in females;
stimulates testosterone
secretion in males




HYPOTHALAMIC-HYPOPHYSIAL

PORTAL SYSTEM
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Hypothalamic neuron
cell bodies
Superior
hypophyseal artery
Hypophyseal
portal system
* Primary capillary
plexus
* Hypophyseal
portal veins
» Secondary
capillary
plexus {l’é{
Anterior lobe \@ |
of pituitary
TSH, FSH,

LH, ACTH,
GH, PRL

(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 between the anterior pituitary and the hypothalamus
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e Both neural and endocrine.
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NEGATIVE FEEDBACK
MECHANISM

Hypothalamus
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Figure 14:-3 Diagram of the negartive fecedback regularion of the
secretions of hormones by the anterior lobe of the
pituitary gland.
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