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Physiology of body 
controlled by:

A. Nervous system: 
neurotransmitter 
secretion

B. Endocrine system: 
hormone secretion 
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Sella turcica

Sup. Surface of sphenoid body
Just posterior to the chiasmatic 

consists of a deep central area 
(the hypophyseal fossa) 
containing the pituitary



Hypophysis correlation:

Ant. : Optic chiasma
Post. : Mamillary body
Sup. : Hypothalamus
Lat. : Cavernous sinus:

Nerve= 3/4/6/ophthalmic/maxillary
Artery= int. carotid



Regions of the hypophysis 
(pituitary gland)

Adenohypophysis:

Pars tuberalis
Pars distalis (ant. Lobe)
Pars intermedia

Neurohypophysis:

Infundibulum =
Median eminence
Infundibular process
Pars nervosa (neural lobe)



Development of the hypophysis

 Rhathkes pouch : 3 week
Adenohypophysis + pars tuberalis

 infundibulum : stalk + neurohypophysis

Pharyngeal hypophysis / craniopharyngioma



Blood supply to the hypophysis



Hypothalamic-hypophyseal tract:

 Neurosecretory cell of the supraoptic & paraventricular nuclei that producing and 
releasing hormones In neural lobe

 Neurosecretory cell of the hypothalamus producing, releasing and inhibiting 
hormones in median eminence

 Pars distalis (ant. Lobe) that producing and releasing hormones by chromophil cells





basophil, acidophil, and chromophobe cells in the anterior hypophysis









Growth hormone



Prolactin



Gonadotropins (FSH and LH)



Thyroid-stimulating hormone (TSH)



Processing of pro-opiomelanocortin (POMC)

Lipolytic hormones



Adrenocorticotropic hormone (ACTH)

Lipolysis
MSH





Neurohypophysis



Structure and function of the neuroendocrine cell

 Supraoptic & 
paraventricular nucleus in 
Hypothalamus secrete 
ADH & oxytocin & 
neurophysin (hormone 
transporter)

 Pituicyte (glial cells)
 Herring body = secretory 

granules in axonal end



Antidiuretic hormone and oxytocin
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The pineal body:(epiphysis cerebri / third eye)

Pine code - shaped organ
From neuroecotoderm in post. Wall of 3th ventricle

Secretory cell = pinealocytes / basophilic cytoplasm/
many mitochondria / secretory vesicles / long cytoplasmic processes /
dilation at the end / near capillaries /secretion of melatonin / glial cells / 
modifies astrocyte / brain sand (calcium + magnesium) 

Pineal body correlations:

Sup. = splenium of corpus callosum
Inf. = tectum of midbrain 
Ant. = thalamus







Development of the pineal gland

Dorsal out pouching of diencephalon : 7 week
Pineal recess



Structure of the pinealocytes



Synthesis and secretion of melatonin
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Pancreas:

The pancreas lies mostly 
posterior to the stomach

It extends across the posterior 
abdominal wall from the 
duodenum, on the right, to the 
spleen, on the left

consists of a head, uncinate 
process, neck, body, and tail

retroperitoneal except for a 
small part of its tail 



The head of the pancreas lies within the C-
shaped concavity of the duodenum.

Projecting from the lower part of the head is 
the uncinate process, which passes posterior 
to the superior mesenteric vessels .

The neck of the pancreas is anterior to the 
superior mesenteric vessels . Posterior to the 
neck of the pancreas, the superior mesenteric 
and splenic veins join to form the portal vein.

The body of the pancreas is elongate and 
extends from the neck to the tail of the 
pancreas.

The tail of the pancreas passes between layers 
of the splenorenal ligament.



The pancreatic duct:

In the tail of the pancreas 
In the body at the right 
In the head turns 
inferiorly

In the lower part of the 
head joins the bile duct / 
the hepatopancreatic
ampulla (ampulla of Vater) 
/ the descending (second) 
part of the duodenum at 
the major duodenalpapilla

sphincter of ampulla 
(sphincter of Oddi) / 
smooth muscles.

The accessory duct 
empties into the minor 
duodenal papilla.



the pancreas artery :

• gastroduodenal artery from the common 
hepatic artery (a branch of the celiac trunk) 
• anterior superior pancreaticoduodenal
artery from the gastroduodenal artery
• posterior superior pancreaticoduodenal
artery from the gastroduodenal artery
• dorsal pancreatic artery from the inferior 
pancreatic artery (a branch of the splenic 
artery)
• great pancreatic artery from the inferior 
pancreatic artery (a branch of the splenic 
artery)
• anterior inferior pancreaticoduodenal
artery from the inferior pancreaticoduodenal
artery (a branch of the superior mesenteric 
artery
• posterior inferior pancreaticoduodenal
artery from the inferior pancreaticoduodenal
artery (a branch of the superior mesenteric 
artery) 





Pancreas:

From endodermal lining of duodenum

Dorsal bud : in dorsal mesentery
Ventral bud : close to the bile duct

Rotation of duodenum to right and become C shape
Ventral bud moves dorsally and lie below and behind of dorsal bud



Fusion dorsal and ventral bud

Ventral bud : uncinate process & inf. Part of head
Dorsal bud : the remain of gland

The main pancreatic duct of wirsung : (papilla major)

Is formed by distal part of dorsal bud & entire ventral bud

The accessory duct of santorini: (papilla minor)

Is formed by proximal part of dorsal bud



Islet of pancreas (langerhans):

In 3 month
From parenchymatus tissue of pancreas
Insulin secretion : 5 month 
Glucagon & somatostatin secreting cells : from parenchymal cell
Visceral mesoderm : connective tissue

Molecular regulation:

Dorsal bud:
Notochord & endothelium of dorsal aorta : FGF2 / ACTIVIN + SHH – in  gut

Ventral bud:
Visceral mesoderm

Islet of pancreas (langerhans):

Expression of PAX4 & PAX6 in cells = β cell  /δ cell / γ cell
Expression of PAX6  in cells  = α cell



Annular pancreas:

The right portion migrate along normal its route but the left migration in the 
opposite direction 

Accessory pancreatic tissue :

In mucosa of stomach & Meckle ΄s diverticulum 











Blood supply to the islets of Langerhans and cell distribution



Adipose cell, lipid storage, and insulin



Diabetes mellitus: Clinical forms



Clinical aspects of types 1 and 2 diabetes: Late complications
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Thyroid gland
25 gram

Lo0cated in ant. Part of 
neck

Between C5 –T1

Have Two lobes & 
Isthmus

Apex = oblique line of 
thyroid cartilage

Base = T1

Surfaces = 

med. = trachea / larynx

Lat. = antero lateral 
neck muscles

Post. = carotid sheath 



Post. Correlations:
the trachea, the cricoid cartilage, and the lower 
part of the thyroid cartilage

Ant. Correlations: 
sternohyoid / sternothyroid / omo-hyoid muscles

 Located in the visceral compart-ment of the 
neck

 surrounded by the pretracheal layers of fascia







Superior thyroid artery :
is the first branch of the 
external carotid artery 
It descends, passing along the 
lateral margin of the 
thyrohy­oid muscle
reach the superior pole of the 
lateral lobe of the gland 
divides into anterior and 
posterior glan­dular branches: 

 The anterior glandular 
branch passes along the 
superior border of the 
thyroid gland and 
anastomoses with its twin 
from the opposite side 
across the isthmus

 The posterior glandular 
branch passes to the 
poste­rior side of the gland 
and may anastomose with 
the inferior thyroid artery



Ant. Glandular branch



Inferior thyroid artery :

 branch of the thyrocervical trunk
arises from the first part of the subclavian 
artery
 ascends along the medial edge of the 

anterior scalene muscle
 passes posteriorly to the carotid sheath
reaches the inferior pole of the lateral lobe of 
the thyroid gland. 

the inferior thyroid artery divides into :

an inferior branch / the lower part of the thyroid 
gland and anastomoses with the posterior branch 
of the superior thyroid artery 

an ascending branch / the parathyroid glands

a small thyroid ima artery arises from the 
brachiocephalic trunk or the arch of the 
aorta and ascends on the anterior surface of 
the trachea to supply the thyroid gland



Venous drainage 
Three veins drain the thyroid gland :

The superior thyroid vein primarily 
drains the area supplied by the 
superior thyroid artery. 

The middle and inferior thyroid veins 
drain the rest of the thyroid gland. 

The superior and middle thyroid veins 
drain into the internal jugular vein

the inferior thyroid veins empty into 
the right and left brachiocephalic 
veins 



Lymphatic drainage of 
the thyroid gland 

paratracheal nodes / deep 
cervi-cal nodes along the inter-nal 
jugular vein. 

Recurrent laryngeal 
nerves 

the vagus nerve [X] :

looping around the subclavian 
artery on the right

the arch of the aorta on the left
 ascend in a groove between the 

trachea and esoph-agus 
 They pass deep to the 

posteromedial surface of the 
lateral lobes of the thyroid 
gland



Thyroid gland:

Proliferation of  epithelium in the floor of pharynx

Between tuberculum impar & copula (foramen cecum)
Migration in front of pharyngeal gut
Thyroglossal duct
Migration in front of thyroid bone
Reach to final position in front of trachea = 7 week
Begins to function (follicular cell with colloid) = 3 month




