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SUPRARENAL GLANDS




'SUPRARENAL GLAND

|

Reticular

|

Medulla

Capsule Trabeculae network Cortex
Cortex Medulla
Origin: Mesodermal Ectodermal (neural crest)
Size: Thick Thin
Colour: |Yellowish (lipid) Pink (vascular)
Function: |Essential for life Not essential for life




—Zona glomerulosa:
Zona fasciculata-
—— Zona reticularis—
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Zona Glomerulosa

» Under the capsule
> 1§ %
» 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
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Zona Glomerulosa

Cells:

» E/M
- Well-developed sER

« Numerous mitochondria

- Well-developed Golgi & rER

Function:

Mineralocorticoid (aldosterone)

* 1 Na reabsorption from DCT

Control:

Angiotensin 11
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65-80 %

Zona Fasciculata

(Spongiocytes)

> L/M
- Large vesicular nuclei + binucleated

 Vacuolated cytoplasm (lipid)

- Large polyhedral
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» Parallel cords (1-2 cells)

» Middle
Cells:



Zona Fasciculata

Cells:
» E/M

- Well-developed sER

« Numerous mitochondria & tubular cristae

« Well-developed Golgi & rER

« Function:

« Glucocorticoids (cortisol & hydrocortisone)

« Control: ACTH




ol
)

Q I|)‘r’l

e o% )

(2
{

Zona

Zona
fasciculata

glomerulosa

A
]
oy
3
)
=
o
o

=
5 5 .
@ 9
Q s
.
ne (1 _]
olb e
- : 5 g
(T - 2 ¢
.ﬂ lnt
S & s =
S & & R
S & & g £ &
« O T
§- O 2 8
o 33  iif
® £ 3 = § =
- '
mht mow
g & 9 0 &
eam.&MSCF
ereuu.oo
= - - I R
A A A Ul a



Zona Reticularis

Cells:
» E/M

- Well-developed sER
« Numerous mitochondria & tubular cristae

 Little rER
Function:

» Sex hormones (androgen)

» Few glucocorticoids



Zona Glomerulosa Zona Fasciculata Lona Reticularis
Site Under the capsule Middle Deepest
Thickness 15 % 65-80 % 10 %
Arrangement Round, oval glomeruli or|Parallel cords of cells (1 — 2 cells in width) in a Branching " anastomosing
inverted U-shaped arched|radial direction toward the medulla cords of cell
cords Longitudinal Between cells
Capillaries Surround the glomeruli
Cells:
L/ M Spongiocg tes
Shape|Columnar or pyramidal Large polyhedral Small polyhedral
Nucleus Spherical, closely packed Large vesicular, may be binucleated Closelg packed
C’J toplasm [Few lipid droplets Vacuolated (numerous dissolved lipid clroplets) Few lipid droplets
Neutral {ats ,{attg acids, cholesterol,
phospholipicl
E/M
sER Well-developed Well-developed Well-developed
Mitochondria [ Numerous Numerous & tubular cristae Numerous & tubular c.

Golgi +rER

Well~c1evelo ecl

Well~develo ed

Little



Zona Glomerulosa Zona Fasciculata

Secrete mineralocorticoid [Secrete glucocorticoids (cortisol &’|Secrete sex hormones and
(aldosterone) — 1 sodium 11gclrocortisone) few glucocorticoids
tion from DCT.




Suprarenal Medulla

» Anastomosing cords of cells surrounded by fenestrated blood
capillaries.

Cells:

- Chromastfin cells
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- Sympathetic ganglion cells

Nerve cells



Chromattin 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.




Chromattin Cells

» Modified sympathetic neurons

> E/M
. rER & Golgi

» Specialized as secretory cells

» No axons or dendrites - Electron dense granules (density & size)

» Function

> L/M

- Adrenaline 80%
 Polyhedral

 Noradrenaline 20%
 Pale basophilic cytoplasm

- Chromatfin reaction: +ve



Site: on the posterior part of third
ventricle at the mid line between two
cerebral hemispheres .

| Hypothalamus

; "l‘ Pituitéry gland

Pineal gland



* It is covered by pia matter which
sends CT septa carrying the blood
vessels.

A- Pinealocytes (secretory cells).

B- Glial cells (resemble astrocytes): for
support.



* Shape: branching with long tortuous
processes end as flat dilatations near
blood capillaries (/7).

* Nucleus: large, lobulated with prominent
nucleoli.

* Cytoplasm: pale basophilic ( )with
secretory granules.

* Function: secretion of melatonin.




* Definition: Formation of
calcified bodies which increase
In number & size by age.

* Importance: it can be used as a
clinical landmark for the midline
location of the pineal gland
during radiological examination
of the brain.




1- Controls circadian rhythm

2- Induces feeling of sleepiness

3- Decreases gonadotropin

4- Protects CNS from oxidative stress




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 .



1- Paracrine: act on the neighboring cells. oo

2- Autocrine: act on the cell that secrete
the hormone itself.

3- Endocrine: act on target cells in
remote tissue.




1- H&E: These cells are not well seen.
2- Special stain:

»chromium salts (chromaffin cells).
»silver salts (argentaffin cells).

3- Immunohistochemical stain: using
antibodies against their peptide
hormone.




DIFFUSE NEUROENDOCRINE

SYSTEM

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.

Fig. 2-12: Neuroendocrine (DNES) cell




Diffuse Neuroendocrine System

>Ga?|st)rointestinal tract (enteroendocrine
cells).

» Respiratory system.

» Supraoptic and paraventricular
hypothalamic nuclei.

» Parafollicular cells of thyroid gland.
» Chief cells of parathyroid gland.

» Chromaffin cells of the suprarenal
medulla.

» Cells of islets of Langerhans.
» Pinealocytes.

[

Adenohypophysis

Thyroid C cells

Thymic NE cells

Bronchopulmonary
NE cells

Parathyroid

Miscellaneous
NE cells
Prostate, bladder,
larynx,and other sites

Merkel cells
of skin

Pancreatic
NE cells

Gastrointestinal
tract NE cells

Adrenal medulla/
paraganglion




1-Open type: the cell has long
microvilli extending into the lumen of

the organ.
2- Closed type: where the cell apex is

covered by other epithelial cells of
the organs.




- 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).







