Universita di Roma

U EWEE
-
-
[ —

>l
/
| i i i i

Tor Vergata

Physical Activity and
Health Promotion

Costanzo Giulio Moretti
Unit of Endocrinology
Universityof RomeTorVergata
St JohrCalibitaHospitalTiberlsland Rome
Sectionof Reproductive Endocrinology



Lesson?
Neuroendocrinology



https://www.endocrinologiamorettl.it



Magnicellular Neuron

Location: SON, PVH
(AVP, OXY)

Neural
lobe

Vasopressin
J/ and oxytocin

Kidney, Uterus,
Mammary Gland

Parvicellular

Hypophyseotropic Neuron

Location: PeVH, PVH

(TRH, CRH,
Somatostatin)

Arc

factors

Trophic hormones
(ACTH, TSH, GH,
LH, FSH, Prolactin)

(GHRH, GnRH,
Dopamine)

Releasing

Anterior
Pituitary Gland

Hypothalamic

Projection Neuron

Location: PVH

(AVP, OXY)

LHA

Arc

Neuronal targets
(e.g., sympathetic
preganglionic neuron
in spinal cord)

(MCH, ORX)

(POMC, AgRP)

/

Neuronal Targets




HypothalamicPituitary Unit

The hypothalamus is one of the most evolutionarily conserved and essential regions of the
mammalianbrain. Indeed,the hypothalamusis the ultimate brain structure that allows mammalsto
maintain homeostasisand destruction of the hypothalamusis not compatiblewith life.

The hypothalamusreceivessensoryinputs from the external environment (e.g., light, nociception
temperature, odorants) and information regardingthe internal environment (e.g., blood pressure,
blood osmolality, blood glucoselevels).

The hypothalamus integrates diverse sensory and hormonal inputs and provides coordinated
responseghrough motor outputs to key regulatory sites. Theseinclude the anterior pituitary gland,
posterior pituitary gland, cerebralcortex, premotor and motor neuronsin the brain stem and spinal
cord, and parasympatheticand sympatheticpreganglionicneurons



The pituitary gland is regulated by three
interacting elements
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Thepituitary glandliesin the sellaturcicad & ¢ dzBJ R Rd& B8 sphenoidbone and underliesthe base
of the hypothalamus In humans,the baseof the hypothalamusforms a mound calledthe tuber cinereum

the central region of which givesrise to the medianeminence Theanterior and intermediate lobes of the

pituitary derive from a dorsalinvaginationof the pharyngealepithelium, calledw I (i Kfjo&Ria response
to inductive signalsfrom the overlying neuroepithelium of the ventral diencephalon Duringdevelopment,
precursorcellswithin the pouchundergostepsof organdetermination, cell fate commitment to a pituitary

phenotype,proliferation, and migration.
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The median eminence is the functional link between the hypothalamus and the
anterior pituitary gland. It lies in the center of the tuber cinereum and is
composed of an extensivearray of blood vesselsand nerve endings
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ependymal cells prevent the diffusion of largemolecular
weight substancesetween the cerebrospinalfluid (CSFand
the extracellular space within the median eminence The
* ependymal layer also contains specialized cells,

H calledtanycytes that send processednto the other layersof
the medianeminence Tightjunctionsbetweentanycytesat the

lateral edges of the median eminence likely prevent the

diffusion of releasing factors back into the medial basal
hypothalamus
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Theaxonterminals are in closeassociationwith a capillary
plexus, and they secrete substancednto the hypophyseal
veinsandthenceinto the generalcirculation
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The pineal gland

The pineal gland is both an endocrine organ and a CVO; it is derived from cells located in the roof of the
third ventricle and lies above the posterior commissure near the level of the habenular complex and the
sylvian aqueduct. The gland is composed of two cell types, pinealocytes and interstitial (glial-like) cells.

Histologic studies suggest that the pineal gland cells are secretory in nature, and indeed the pineal is
the principal source of melatonin in mammals
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Thepineal is an epithalamic structure and consistsof primordial
photoreceptive cells The gland retains its light sensitivity in
lower vertebrates such as fish and amphibians but lacks direct
photosensitivity in mammals and has evolved as a strictly
secretoryorganin highervertebrates
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Melatonin regulates thereproductive axis,
Including gonadotropinsecretionand the
timing and onset of puberty



