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By the end of these lectures you must 
know:  
• Overview of endocrine system. 

• Feedback mechanism of endocrine system. 

• Anatomical features of hypothalamus and its development. 

• Anatomical features of pituitary gland. 

• Histology of pituitary gland. 

• Development of pituitary gland. 

• Pineal gland (Anatomy, histology & function). 



An Overview of the Endocrine System  
* The endocrine system is a group of 
specialized organs and body tissues that 
produce, store and secrete chemical 
substances known as hormones which 
regulate growth, metabolism and sexual 
development and function. 
* The endocrine system is made up of 
several endocrine glands:  
1. The pituitary gland (hypophysis cerebri) & 
the pineal gland. 
2. The thyroid gland, the parathyroid glands 
& the thymus gland. 
3. The suprarenal glands & the islets of 
Langerhans of the pancreas. 
4. The testes of the male, the ovaries of the 
female, and the placenta (if present). 



An Overview of the Endocrine System  

* The endocrine glands differ from the 
exocrine glands in that they are ductless 
glands. Their secretions (hormones) are 
released directly into the blood stream 
and may affect one or several organs 
throughout the body. 

* Hormones are chemical messengers 
created by the body. They transfer 
information from one set of cells to 
another to coordinate the functions of 
different parts of the body. 



Regulation of the Endocrine System  

* The endocrine system is regulated by a 
feedback mechanism which is similar to 
the action of the thermostat that 
regulates the temperature in a room. 

* For the hormones that are regulated by 
the pituitary gland, a signal is sent from 
the hypothalamus to the pituitary gland 
in the form of a "releasing hormone" 
which stimulates the pituitary to secrete 
a "stimulating hormone" into the 
circulation. 



Regulation of the Endocrine System  
* The stimulating hormone then signaling 
the target gland to secrete its hormone. 

* As the level of this hormone rises in the 
circulation, the hypothalamus and the 
pituitary gland shut down the secretion 
of the releasing hormone and the 
stimulating hormone, which in turn slows 
the secretion by the target gland. 

* This system results in stable blood 
concentrations of the hormones that are 
regulated by the pituitary gland. 



 

Hypothalamus 

Pituitary Gland 

Thyroid Stimulating Hormone 

(TSH) releasing factor 

Thyroid Stimulating Hormone 

(TSH) inhibiting factor 

Thyroid Stimulating 

Hormone (TSH) 

Thyroid Gland 

Thyroid Hormones 

Pituitary Gland 



The Hypothalamus 
• The hypothalamus is a small part 

in the brain ( part of 
diencephalon), located inferior to 
the thalamus, in the lower 
central part of the brain. 

• Functions: 

1. Regulation of satiety, 
metabolism & body temperature.  

2. Secretion of hormones that 
stimulate or suppress the release 
of the hormones of the pituitary 
gland. 

H 



The Hypothalamus 
• Many of these hormones are releasing 

hormones, which are secreted into an 
artery (the hypophyseal portal system) 
that carries them directly to the 
pituitary gland. 

• In the pituitary gland, these releasing 
hormones signal secretion of 
stimulating hormones. 

3. The activities of the endocrine system 
and the autonomic nervous system on 
the target organ (the specific structure 
acted on by a hormone) are integrated 
and coordinated by the hypothalamus. 

H 
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• Nervous connection with post lobe 

(Hypothalamo-hypophyseal tract) 

–Supraoptic nc  vasopressin 

–Paraventricular nc  oxytocin 

• Vascular connection with ant lobe  
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Blood supply of hypothalamus: 

• Arterial supply :  

Posteromedial group of Posterior cerebral artery ( one of the central 
brs of circle of willis. 

  

 



Development of hypothalamus 

• The brain  is derived from the cranial part of the neural tube 
(ectodermal in origin).  

• Brain vesicles arised : 3 primary brain vesicles develop which give5 
secondary vesicles which give the adult derivatives: 





Pituitary Gland (Hypophysis Cerebri) 
* 

* Position :  

* It lies at the base of the brain in the  
hypophyseal fossa (sella turcica). 
* It is roofed by diaphragma sellae (a  
dural fold) that is pierced by the  
infundibulum connecting the pituitary  
gland to the hypothalamus. 
* Shape :  oval shaped gland. 
* Size : 12 mms transversely, 8 mms  
antero-posterior & 6 mms in height. 
   







Pituitary Gland (Hypophysis Cerebri) 

* For many years the pituitary gland  

was called the “master endocrine  

gland” because it secretes several  

hormones that control other  

endocrine glands.  

* We now know that the pituitary 

gland itself has a master, which is the 

hypothalamus. 
 



Pituitary Gland (Hypophysis Cerebri) 

* 

* Relations :  
**Superiorly :   
1. diaphragma sellae (separating the  
gland from the hypothalamus). 
2. Optic chiasma.                
** Inferiorly :  
1. Middle Intercavernous  sinus .             
2.  Body of sphenoid and sphenoid air  
sinus (separating it from nasopharynx). 
   



Pituitary Gland (cont) 

 
**Anteriorly : 1.  Tuberculum sellae. 
           2.  Sphenoidal air sinus (separating it from nose). 
**Posteriorly : Dorsum sellae (separating it from pons). 
**On each side : Cavernous sinus (with the structures inside it (ICA  

& abducent nerve) & the nerves embedded in its lat. wall  

(OTOM = Occulomotor, trochlear,  

Ophthalmic & maxillary nerves). 

* Blood supply :  

a. Arterial : Sup. and inf. hypophyseal  

branches of Internal Carotid artery (ICA). 

b. Venous : A venous plexus which  

ends in cavernous sinus. 
   

 



Parts of Pituitary Gland 
* The pituitary gland comprises a larger 
anterior lobe (or adenohypophysis) and a 
smaller posterior lobe (or neurohypophysis). 

* The anterior pituitary regulates several 
physiological processes including stress, 
growth, reproduction and lactation. 

* The anterior lobe is subdivided into:                 
A. The pars anterior (pars distalis)                        
B. The pars intermedia, which may be 
separated by a cleft from the pars distalis               
C. Extending up along the anterior and 
lateral surfaces of the pituitary stalk from the 
pars anterior there is a projection called the 
pars tuberalis. 



* The posterior pituitary 
(neurohypophysis or pars nervosa) is 
not glandular as the anterior pituitary. 
Instead, it is largely a collection of 
axonal projections from the 
hypothalamus that terminate behind 
the anterior pituitary, and acts as a 
store for the neurohypophysial 
hormones (oxytocin and antidiuretic 
hormones) which are produced by the 
hypothalamus. 



Hypophyseal Portal Circulation 

* The hypophyseal portal 
circulation is a general term 
denoting the circulation of 
blood through larger vessels 
from the capillaries of one 
organ to those of another. 

* It is named after the portal 
circulation of the liver. 



Hypophyseal Portal Circulation & connections of the 
hypothalamic nuclei to the anterior pituitary lobe 

* The superior hypophyseal 
arteries → form a vascular plexus 
around the infundibulum 
(pituitary stalk). 

* The axons from the neurons of 
hypothalamic nuclei (dark red & 
dark blue arrows) terminate at 
this plexus & secrete hormones 
that have been produced in the 
neurons of the hypothalamus. 



Hypophyseal Portal Circulation & connections of the 
hypothalamic nuclei to the anterior pituitary lobe 

* The secreted hypothalamic 
hormones are of 2 types: 
1. Releasing stimulating factors 
which stimulate hormone release 
from cells of the anterior pituitary 
lobe. 
2. Release-inhibiting factors which 
inhibit the release from these cells. 



Hypophyseal Portal Circulation & connections of the 
hypothalamic nuclei to the anterior pituitary lobe 

* These hormones are carried 
by the hypophyseal portal 
venous system to capillaries in 
the anterior lobe, establishing 
communication between the 
hypothalamus & the endocrine 
cells of the anterior pituitary. 



Hypothalamo-hypophyseal Tract 
• Pituitary hormones are not synthesized 

in the posterior pituitary lobe itself. 

• They are synthesized in the 
hypothalamic neurons.  

• The paraventricular nucleus secretes 
oxytocin hormone & the supraoptic 
nucleus secretes the vasopressin or 
antidiuretic hormone. 

• They are then transported by axons of 
the hypothalamic-hypophyseal tract to 
the neurohypophysis where they are 
stored and released when needed. 



Histology of  
Pituitary Gland 

* Three types of cells can be 
distinguished in the anterior lobe of 
the pituitary gland (pars distalis) 
according to their staining reactions: 

(a) Acidophils or alpha cells 
(somatotrophs and lactotrophs) → 
make up about 35% of the cells. They 
stain red with acidic dyes and contain 
secretory granules. 

(b) Basophils or beta cells 
(thyrotorophs, gonadotrophs and 
corticotrophs) → make up about 15% 
of the cells. They stain blue with basic 
dyes and contain secretory granules. 

* Both acidophils and basophils are 
referred to as chromophils cells. 





Histology of the Pituitary Gland 
(c) Chromophobes make up 
about 50% of the cells and 
have little affinity for basic 
or acidic dyes. They have no 
secretory granules and do 
not secrete hormones. 

* The posterior lobe (pars 
nervosa) is made up of 
pituicytes, fenstrated blood 
capillaries and acidiophilic 
bodies called (herring 
bodies). 



Development of the Pituitary Gland 
* The pituitary gland 
develops from two 
sources: 

A. The posterior lobe: 
develops as a small 
ectodermal diverticulum 
(the infundibular process) 
from the floor of the 
diencephalon of the brain.  

* The infundibulum 
eventually develops into 
the stalk and pars nervosa 
of the pituitary gland. 



Development of the Pituitary Gland 
B. The anterior lobe and the 
pars intermedia:  

develop from Rathke’s pouch 
(which grows superiorly 
from the roof of the 
stomodeum immediately 
anterior to the 
buccopharyngeal 
membrane).  



Anomalies 

• 1. Ectopic gland present along the course of Rathke's pouch. 

• 2. Craniopharyngeal canal is sometimes present in the sphenoid 
bone, marking the original course of the stalk of Rathke’s pouch.  



PINEAL GLAND 

• It is a very small, pine cone-shaped organ in the brain 

• Site: in the roof of the diencephalon and is found in the 
posterior of the third ventricle, between the superior colliculi 
of brain stem. 

• Measurements: 5–8 mm in length and 3–5 mm in width and 
weighing about 150 mg. The pineal develops with the brain 
from neuroectoderm.  

• Histologically, the pineal gland is covered by connective 
tissue of the pia mater, from which emerge septa containing 
small blood vessels and subdividing various sized groups of 
secretory cells as lobules. The prominent and abundant 
secretory cells are the pinealocytes, which have slightly 
basophilic cytoplasm and large, irregular nuclei and nucleoli . 

• Function: It is an endocrine gland that inhibits the pituitary gland, 
pancreas, parathyroids, adrenal cortex and gonads. It is active in the 
dark secreting melatonin hormone by its pinealocytes. After 
puberty, it becomes calcified forming the brain sand which is a 
landmark in skull x-rays. 

* * * 

*= pineal 
body 
*= superior 
colliculisus 






