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® Structure of pituitary gland
Anterior pituitary cell types and hormones
Posterior pituitary cell types and hormones
» Hypothalamic control of pituitary gland
Hypothalamo-hypophysial portal system
Hypothalamo-hypophysial tract
o Feedback mechanisms
Positive feedback
Negative feedback




o Pituitary gland consist of two lobes
Anterior (Adenohypophysis)
Posterior (Neurohypophysis)

HYPOTHALAMUS

Infundibulum is the stalk
that connects the pituitary
to the brain.

Posterior pituitary is an
extension of the neural
tissue.

Sphenoid bone

Anterior pituitary is a
true endocrine gland of
epithelial origin.

ANTERIOR «<— > POSTERIOR
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® Anterior pituitary originates from Rathke’s
pouch (pharyngeal epithelium)

® Posterior pituitary originates from
hypothalamus (glial-type cells)
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o Almost all secretions by the pituitary are

controlled by either
Hormonal secretion of hypothalamus
(The anterior pituitary)
or

Nervous signals from hypothalamus
(Posterior pituitary)




® Special neurons in the hypothalamus
synthesize and secrete the hypothalamic
releasing and inhibitory hormones that control
secretion of anterior pituitary

» Neurons send their nerve fibers to the median
eminence (extension of hypothalamic tissue
into the pituitary stalk)

® Hormones are secreted to the tissue fluids,
absorbed into the hypothalamic-hypophysial
portal system and transported to the sinuses
of the anterior pituitary




ADENOHYPOPHYSIS)

® Anterior pituitary gland is connected to
hypothalamus by portal system: “
hypothalamic-hypophysial portal vessels”.
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Hypothalamic neuron

(1) When appropriately
stimulated,
hypothalamic neurons
secrete releasing and

cell bodies inhibiting hormones
Superior into the primary
hypophyseal artery capillary plexus.
Hypophyseal

portal system

* Primary capillary
plexus

* Hypophyseal
portal veins

+ Secondary

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

capillary
plexus
Anterior lobe (3 Anterior pituitary
of pituitary hormones are secreted
TSH, FSH, into the secondary
LH, ACTH, capillary plexus.
GH, PRL

{(b) Relationship between the anterior pituitary and the hypothalamus
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o Anterior pituitary

contains 5 cell types: |¥
Somatotrops: GH 407%  [Re (Seaies
Corticotrops: ACTH 207 S 8€ Sy

Thyrotropes: TSH
Gonadotropes: LH &
FSH

Lactotrops: PRL



€) Low blood glucose © High blood glucose
(hypoglycemia) (hyperglycemia)
stimulates release of stimulates release of
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0 Low blood levels of T,
and T, or low metabolic

@ T h y rot ro p i n _ rate stimulate release of

re I e a S i n g Hypothalamus
hormone (TRH) © ot -
by hypophyseal 2]
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Key:

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

T, = Thyroxine (Tetraiodothyronine)
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Corticotropin releasing
hormone (CRH)

» Corticotropin- y
releasing
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» Gonadotropin
releasing hormone (
GnRH) —

® causes release of the
2 gonadotropic

hormones:
Luteinizing (LH)
Follicle-stimulating
hormone FSH

Positive feedback
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Negative feedback
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» Prolactin
inhibitory
hormone (PIH)
also known as

Dopamine ;
Inhibits prolactin é
secretion |

Baby Mechanoreceptors

suckling > in nipple Flg . 26_23
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» What will happen
if pituitary gland is
removed from its
normal position
and transplanted
to other part of
the body?

Release of all
hormones will stop.
Release of some
hormones will
decrease to very low
levels

Release of some
hormones will
increase.




POSTERIOR
PITUITARY GLAND

(Neurohypophysis)




NEUROHYPOPHYSIS)

® Hormones synthesized in the supraoptic
and paraventricular nuclei of the
hypothalamus and released in posterior

pituitary

ired for son or display.
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HYPOTHALAMUS

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

Vesicles are transported
down the cell.

Vesicles containing hormone
are stored in posterior pituitary.

POSTERIOR
PITUITARY

Hormones are released
into blood.




Magnocellular
neurons in
T ——— paraventricular a_nd
neurosecretory | gypraoptic nuclei
cells )
7 |secrete oxytocin
il f and vasopressin
Posterior | djrectly into
. y

lobe of

*<pituitary capillaries in the
- posterior lobe

Anterior lobe —
anplttitery Capillary bed




Neurons synthesizing
posterior pituitary hormones

HYPOTHALAMUS |

Neurons synthesizing
trophic hormones release
~__— them into capillaries of
the portal system.

Artery

Caplilary beds : i Portal vessels carry the
N e ‘ trophic hormones directly

to the anterior pituitary.

Endocrine cells release
their hormones into the
second set of capillaries
for distribution to the
rest of the body.

Terminals of hypothalamic
neurons

POSTERIOR PITUITARY

ANTERIOR PITUITARY

Veins
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Hypothalamus

Neuro-
secretory W/~ Blood
cell vessel

Hormone Releasing
hormones
::m ior ho from Endocrine cells
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Glood A;umnf;m ‘ Pituitary hormones
P ry

T SRR
TSH ACTH FSH Growth Prolactin Endor-
Oxytocin ADH and hormone l;‘:’l":‘L) i p?\i:;

l l 1 l LH  (GH)

Voo v

Uterine muscles Kidney tubules Thyroid  Adrenal Testesor  Entire Mammary Pain
Mammary glands CREN U ey ooy o

DAddison Wesley Longman, Inc




Positive feedback |Negative feedback

Release of hormone

A stimulates the Rel fh
release of hormone  R€lease of hormone A

B stimulates the
release of hormone B
stimulates further Hormone B inhibits

release of hormone  the release of
A hormone A

Hormone B
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High blood glucose
level is detected by
insulin-secreting

cells of pancreas. \

Stimulus: rising
blood glucose level

Negative
feedback
loop

Return to homeostatic
blood glucose level

As body cells take up blood glucose,
glucose levels in the blood decline, and insulin
release stops (negative feedback).

(a) Negative feedback

Pancreas secretes

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

Most body cells also
take up more glucose.
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Suckling sends 7 ” 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.

(b) Positive feedback




Short-loop negative feedback
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