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Origin:

Size:

Colour:

Function:

Mesodermal

Thick

Yellowish (lipid)

Essential for life

Ectodermal (neural crest)

Thin

Pink (vascular)

Not essential for life
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Zona Glomerulosa

 Under the capsule

 15 %

 Round, oval glomeruli or inverted U-shaped arched cords

 Fenestrated capillaries surround glomeruli

Cells:

 L/M

• Columnar or pyramidal

• Spherical, closely packed nuclei

• Few lipid droplets



Zona Glomerulosa
Cells:

 E/M

• Well-developed sER

• Numerous mitochondria

• Well-developed Golgi & rER

Function:

Mineralocorticoid (aldosterone)

• ↑ Na reabsorption from DCT

Control:

Angiotensin II



Zona Fasciculata

 Middle       65-80 %

 Parallel cords (1-2 cells)

 Longitudinal fenestrated capillaries

Cells: (Spongiocytes)

 L/M

• Large polyhedral

• Large vesicular nuclei ± binucleated

• Vacuolated cytoplasm (lipid)



Zona Fasciculata
Cells:

 E/M

• Well-developed sER

• Numerous mitochondria & tubular cristae

• Well-developed Golgi & rER

• Function:

• Glucocorticoids (cortisol & hydrocortisone)

• Control:     ACTH



Zona Reticularis

 Deepest            10 %

 Branching & anastomosing cords

 Fenestrated capillaries between

Cells:

 L/M

• Small polyhedral

• Closely packed nuclei

• Few lipid droplets



Zona Reticularis

Cells:

 E/M

• Well-developed sER

• Numerous mitochondria & tubular cristae

• Little rER

Function:

 Sex hormones (androgen)

 Few glucocorticoids



Zona Glomerulosa Zona Fasciculata Zona Reticularis

Site

Thickness

Arrangement

Capillaries

Under the capsule

15 %

Round, oval glomeruli or

inverted U-shaped arched

cords

Surround the glomeruli

Middle

65-80 %

Parallel cords of cells (1 – 2 cells in width) in a

radial direction toward the medulla

Longitudinal

Deepest

10 %

Branching & anastomosing

cords of cell

Between cells

Cells:

L/M

Shape

Nucleus

Cytoplasm

Columnar or pyramidal

Spherical, closely packed

Few lipid droplets

Spongiocytes

Large polyhedral

Large vesicular, may be binucleated

Vacuolated (numerous dissolved lipid droplets)

Neutral fats ,fatty acids, cholesterol,

phospholipid

Small polyhedral

Closely packed

Few lipid droplets

E/M

sER

Mitochondria

Golgi + rER

Well-developed

Numerous

Well-developed

Well-developed

Numerous & tubular cristae

Well-developed

Well-developed

Numerous & tubular c.

Little



Zona Glomerulosa Zona Fasciculata Zona Reticularis

Function Secrete mineralocorticoid

(aldosterone) → ↑ sodium

reabsorption from DCT.

Secrete glucocorticoids (cortisol &

hydrocortisone)

Secrete sex hormones and

few glucocorticoids

Control Angiotensin II ACTH



Suprarenal Medulla

 Anastomosing cords of cells surrounded by fenestrated blood 

capillaries.

Cells:

• Chromaffin cells

• Sympathetic ganglion cells

Nerve cells



Chromaffin cells (or chromaffin positive) because they develop an 

intense brown color when exposed to a strong oxidizing agent 

(chromium salts). This is called chromaffin reaction. This reaction is 

specific for cells containing catecholamines.

Chromaffin Cells



Chromaffin Cells

 Modified sympathetic neurons

 Specialized as secretory cells

 No axons or dendrites

 L/M

• Polyhedral

• Pale basophilic cytoplasm

• Chromaffin reaction: +ve

 E/M

• rER & Golgi

• Electron dense granules (density & size)

 Function

• Adrenaline 80%

• Noradrenaline 20%













DIFFUSE NEUROENDOCRINE 

SYSTEM

- They are small granules-containing cells that exist individually or in small 

groups.

- They are endocrine cells present among non-endocrine cells.

Origin: They are endodermal in origin

Sites: these cells are wide spread  throughout the body .







L/M:

- Many DNES cells are stained by solutions of chromium salts and have therefore called

enterochromaffin cells or stained with silver salts, so they are also called argentaffin or

argyrophil cells, or can be identified by immunocytochemical methods.

E/M:

- Small amount of rER.

- Supranuclear Golgi.

- Basal secretory granules.

DIFFUSE NEUROENDOCRINE 

SYSTEM







- These cells synthesize and release polypeptide hormones or amines (epinephrine,

norepinephrine & serotonin) with hormonal activity.

- These cells are able to take up amine precursors and exhibit amino acid decarboxylase

activity. This explain its old name APUD cells (amine precursor uptake and

decarboxylation), but as not all of these cells are able to concentrate amine precursors,

the APUD name has been replaced by DNES cells (diffuse neuroendocrine system).

Characters:




