
Para follicular cells (C cells) :

 Derived from ultimobranchial body from  
Ventral part of  4th  (5th) pharyngeal pouch 
 calcitonin



Thyroglossal cyct:

path of thyroid descending

Position of occur:

Inf. To the body of hyoid 50%
Base of tongue
Close to thyroid cartilage

Thyroglossal fistula

Abberant thyroid tissue:

path of thyroid descending
Base of tongue



Thyroid gland:

Capsule / trabeculae
Follicles / reticular fiber / 
basal lamina
Follicular cells/ basal lamina
parafollicular cells
Colloid (hormone storage)

Produce energy & temperature for body activity

Histology of the thyroid gland

parafollicular cells:

Decreased Ca+ in blood by 2 ways:

1. Transport Ca from blood to musculoskeletal system
2. Prevent bone absorption by osteoclast cells



Histology of the thyroid gland

Thyroid hormones:

Tri-iodothyronin
Tetra-iodothyronin
Calcitonin

 Fenestrated capillary



Synthesis and 
secretion of thyroid 
hormones T3 and T4



Synthesis and 
secretion of thyroid 
hormones T3 and T4





Synthesis and mechanism of action of calcitonin



Gravies disease (exophthalmic goiter / toxic goiter):

 excessive amounts of thyroid hormones are released into the 
circulation

 detectable levels of autoantibodies
 abnormal immunoglobulins (IgG) bind to the TSH receptor
 in-creased thyroid hormone secretion
 Because of negative feedback, the levels of TSH in the circulation 

are usually normal 
 Hypertrophy
 thyroid hormone Is abnormally high range
 increased metabolism



 Features: 

weight loss / excessive 
sweating / tachycardia 
/nervousness / 
protrusion of the eyeballs / 
retraction of the eyelids

 resulting from increased 
sympathetic activity / 
increased deposition of 
extracellular matrix in 
the adipose tissue 
located behind the 
eyeball 



Hypothyroidism :

In adult:
Myxedema (mucopolysaccharidedeposits in the skin) / fatigue 
/ Feeling cold /Weight gain with poor appetite

In children:
Cretinism 



Simple goiter:

 Lake of iodine in diet
 Lake of thyroid hormones
 Increase TSH
 Increase thyroglobulin synthesis
 Gland enlargement



Neuro endocrine 
& 

Endocrine 
Hypophysis gland

Pineal body
Pancreatic islets

Thyroid gland

Parathyroid gland
Suprarenal gland 



Parathyroid gland 
 50 mg

 Located on post. Border of 
thyroid gland

 Consist of 4 glands

 yel-lowish structures

 designated as the superior 
and inferior parathyroid 
glands

 surrounded by a thin 
connective tissue capsule 
that separates it from the 
thyroid

 Septa extend from the 
capsule into the gland to 
divide it into poorly defined 
lobules



The arteries :

 the inferior thyroid arteries
 venous and lymphatic drainage 

follows that described for the 
thyroid gland



Third Pharyngeal Pouch

The 3rd and 4th pouches are 
characterized by a dorsal and a 
ventral wing 

In the 5th week, epithelium of the 
dorsal wing of the third pouch 
differentiates into the inferior 
parathyroid gland, while the 
ventral wing forms the thymus

Epithelium of the dorsal region of 
the 4th pharyngeal pouch forms 
the superior parathyroid gland

lose their connection with the 
pharyngeal wall



the thymus then migrates in a caudal and a medial direction, pulling the 
inferior parathyroid with it

The parathyroid tissue of the 3rd and 4th pouch finally comes to rest on the 
dorsal surface of the thyroid gland and forms the parathyroid glands



the epithelial cells of the parathyroid gland 





Structure and function of the parathyroid gland

PTH increase Ca+ in blood by 2 ways:

1. Absorb Ca+ from distal tubule of kidney & intestine
2. Activate osteoclast cell function



Parathyroid hormone regulates osteoclastogenesis





Neuro endocrine 
& 

Endocrine 
Hypophysis gland

Pineal body
Pancreatic islets

Thyroid gland
Parathyroid gland

Suprarenal gland 



Suprarenal glands

 Located on superior pole of kidney

 Cover by renal fascia

 a thin septum separates each gland 

from its associated kidney

 Rt. Adrenal gland = pyramid shape

 Lt. adrenal gland = arcuat shape

 Consist of =

 Cortex = yellow

 Medulla = brown



Anterior to the right suprarenal gland is 

right lobe of the liver
the inferior vena cava (IVC)

Anterior to the left suprarenal gland is 

Stomach
Pancreas
spleen 

posterior to both glands:

Parts of the diaphragm



Suprarenal vasculature

arises from three primary sources:

 As the bilateral inferior phrenic 
arteries pass upward from the 
abdominal aorta to the diaphragm, 
they give off multiple branches 
(superior suprarenal arteries) to
the suprarenal glands.

 A middle branch (middle 
suprarenal artery) to the suprarenal 
glands usually arises directly from the 
abdominal aorta.

 Inferior branches (inferior 
suprarenal arteries) from the renal 
arteries pass upward to the 
suprarenal glands



the venous drainage, which usually consists of 
a single vein leaving the hilum of each gland. 
the right suprarenal vein is short and almost 
immediately enters the inferior vena cava
the left suprarenal vein passes inferiorly to 
enter the left renal vein

Rt. suprarenal vein

Lt. suprarenal vein



Suprarenal Gland 
The suprarenal gland develops from 
two components: 

(1) a mesodermal portion, which 
forms the cortex

(2) an ectodermal portion, which 
forms the medulla

During the fifth week of 
development, mesothelial cells 
between the root of the 
mesentery and the developing 
gonad begin to proliferate and 
penetrate the underlying 
mesenchyme 

differentiate into large 
acidophilic organs, which form 
the fetal cortex, or primitive 
cortex

a second wave of cells from the 
mesothelium penetrates the 
mesenchyme and surrounds the 
original acidophilic cell mass

form the definitive cortex of the 
gland 



After birth, the fetal cortex regresses rapidly except for its outermost layer, which differentiates into the 
reticular zone

( the remaining definitive cortical cells then organize into the zona glomerulosa, zona 
fasciculata, and zona reticularis layers seen in the adult suprarenal gland )

 The adult structure of the cortex is not achieved until puberty. 



neural crest cells invade its medial 
aspect, where they are arranged in cords 
and clusters give rise to the medulla of the 
suprarenal gland

 They stain yellow-brown with chrome 
salts and hence are called chromaffin
cells

 innervated by preganglionic 
sympathetic fibers that release 
Epinephrine and Norepinephrine upon 
sympathetic stimulation. 



Suprarenal gland:

 Cortex = 80-90%

Zona glomerulosa
Zona fasciculata
Zona reticularis

 medulla



Zona glomerulosa :

15%  of total volume
Pyramidal cell
Formation of round / arcuate mass
Surrounded by fenestrated vessels

Ultra structure:

SER
Many mitochondria

Secretion of mineral corticoids hormones
( aldosterone ) : functions

Water / electrolyte balance
Na / water reabsorption 
from 
distal tubule & gastric mucosa & sweat glands & salivary 
glands

Stimulator : 

Angiotensinogen II / ACTH





Zona fasciculata :

50% of total volume
Cells form cord mass
Surrounded by fenestrated vessels

Ultra structure:

SER
Many mitochondria
Spongiocyte ( lipid droplet) in cytoplasm 



Secretion : 

glucocorticoids hormones
 ( cortisol / corticostrone ) : functions

In the liver / anabolic:

Glucose synthesis =      BS
Amino acid absorption

fatty acid absorption

Out of the liver / catabolism :

Protein
Fatty acid

 Androgen ( dehydroepiandrosterone)

Stimulator :

ACTH



Cortisone functions:

Anti inflammation
Destroy of lymphocytes in circulation
Suppress mitotic activity in lymphoid organ

Adverse effects of Crotone:

Suppress of immune system
Adverse effect in structure of Skeletal system
Bleeding of digestive system



Zona reticularis :

7% of total volume
Cells form irregular pattern
Surrounded by fenestrated vessels

Ultra structure:

SER
Many mitochondria
Pyknotic nucleus
Lipofuscin pigment ( more heavily 
stained )

Secretion:
glucocorticoids / Androgen hormones

Stimulator : 

ACTH



Low hormone secretion of cortex : (Addison's disease )

Autoimmune disease / tuberculosis of adrenal gland 
ACTH / skin darkness



High hormone secretion of cortex : ( Cushing's syndrome )

ACTH ( hypophysis tumor  / Zona fasciculata / Zona reticularis
tumor)
Boys = Precocious puberty
Female = hirsutism



Tumor in Zona glomerulosa :

aldosterone
Conn's syndrome

Cause:
Bilateral idiopathic (micronodular) adrenal hyperplasia (66%)
Adrenal adenoma (Conn's syndrome) (33%)



Synthesis of steroids in the adrenal cortex



Suprarenal gland:

 Cortex = 80-90%

Zona glomerulosa
Zona fasciculata
Zona reticularis

 medulla

Ultra structure :

Acidophilic cells
Large nucleus
Reticular stromal
Arranged in cord / round mass
Modified postganglionic neuron
Catecholamines secretion / stored in granules
Chromaffin cells / chromaffin reaction

Secretion granules: 

ATP / chromogranin ( attach to Catecholamines ) 
/ enkephalin



Vasoconstriction
BP
HR
BS

Chromaffin cells 
functions:



Pheochromocytoma

Chromaffin cells tumor
BS / Up
BP / Fluctuation



Blood supply to the adrenal gland





Suprarenal vasculature :

Sup. & middle 
suprarenal artery

form cortical 
plexus / fenestrate 

capillary

supply 3 cortical 
zone of adrenal

in zona reticularis 
form network

medullary venous 
sinus

medullary central 
vein



Suprarenal vasculature :

inf. suprarenal 
artery

form medullary 
artery

bypass cortex 
without 

branching

In medulla join 
to cortical 
branches

medullary 
venous sinus

medullary 
central vein










