
Costanzo Giulio Moretti
Unit of Endocrinology

Universityof Rome TorVergata
St John CalibitaHospital TiberIsland Rome

Sectionof Reproductive Endocrinology

Physical Activity and 
Health Promotion



Lesson2
Neuroendocrinology



https://www.endocrinologiamoretti.it





Hypothalamic-Pituitary Unit

The hypothalamus is one of the most evolutionarily conserved and essential regions of the
mammalianbrain. Indeed,the hypothalamusis the ultimate brain structure that allowsmammalsto
maintain homeostasis,anddestructionof 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
responsesthrough motor outputs to key regulatorysites. Theseincludethe anterior pituitary gland,
posterior pituitary gland,cerebralcortex,premotor and motor neuronsin the brain stem and spinal
cord,andparasympatheticandsympatheticpreganglionicneurons.



The pituitary gland is regulated by three
interactingelements:

Å hypothalamic inputs (releasingfactors
or hypophyseotropichormones)

Å feedback effects of circulating
hormones

Å paracrine and autocrine secretions of
the pituitary itself.

In humans, the pituitary gland
(hypophysis) canbe divided into two major
parts, the adenohypophysis and the
neurohypophysis, which are easily
distinguishable on T1-weighted magnetic
resonanceimaging(MRI). Theanterior and
intermediate lobes of the pituitary derive
from a dorsal invagination of the
pharyngeal epithelium, called wŀǘƘƪŜΩǎ
pouch, in response to inductive signals
from the overlying neuroepithelium of the
ventral diencephalon.



Thepituitary gland lies in the sellaturcicaόά¢ǳǊƪƛǎƘǎŀŘŘƭŜέύof the 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 lobesof the
pituitary derive from a dorsalinvaginationof the pharyngealepithelium, calledwŀǘƘƪŜΩǎpouch, in response
to inductive signalsfrom the overlyingneuroepitheliumof the ventral diencephalon. Duringdevelopment,
precursorcellswithin the pouchundergostepsof organdetermination, cell fate commitment to a pituitary
phenotype,proliferation, andmigration.



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

composedof an extensivearray of blood vesselsand nerve endings



Themedianeminence(ME)is the functional connection
betweenthe hypothalamusandthe pituitary gland

Three distinct compartments of the median eminence are
recognized: the innermost ependymallayer, the internal zone,
and the external zone. Ependymalcells form the floor of the
third ventricleandareuniquein that they havemicrovilli rather
than cilia. Tight junctions at the ventricular pole of the
ependymal cells prevent the diffusion of large-molecular-
weight substancesbetween the cerebrospinalfluid (CSF)and
the extracellular space within the median eminence. The
ependymal layer also contains specialized cells,
called tanycytes, that send processesinto 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



Neurotransmitters and Neuromodulators in the
ParaventricularNucleus and the Arcuate Nucleusof the
Hypothalamus

Theaxon terminals are in closeassociationwith a capillary
plexus,and they secretesubstancesinto the hypophyseal
veinsandthenceinto the generalcirculation



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

The pineal gland

Thepineal is an epithalamicstructure and consistsof primordial
photoreceptive cells. The gland retains its light sensitivity in
lower vertebrates such as fish and amphibiansbut lacks direct
photosensitivity in mammals and has evolved as a strictly
secretoryorganin highervertebrates



Melatonin regulates the reproductive axis, 
including gonadotropin secretionand the 

timing and onset of puberty


