





ADRENAL GLAND

= Adrenal glands, also known as suprarenal glands, are small,
triangular-shaped glands located on top of both kidneys.

= Adrenal glands produce hormones that help regulate your
metabolism, immune system, blood pressure, response to stress and
other essential functions.

= Adrenal glands are composed of two parts — the cortex and the
medulla — which are each responsible for producing different
hormones.

= When adrenal glands don’t produce enough hormones, this can lead
to adrenal insufficiency (Addison’s disease).

= Adrenal glands may develop nodules that can be benign or
malignant, which can potentially produce excessive amounts of
certain hormones leading to various health issues.




ANATOMY OF ADRENAL GLAND
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= The adrenal cortex is the outer
region and also the largest part of an
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adrenal gland. It is divided into three ey I ke T ESORES
separate zones: zona glomerulosa, /| \ |

zona fasciculata and zona reticularis. | )/\\\

Each zone is responsible for ( ‘A)
producing specific hormones. |

= The adrenal medulla is located
inside the adrenal cortex in the
center of an adrenal gland. It
produces “stress hormones,”
including adrenaline.
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HORMONES OF THE ADRENAL GLAND
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HORMONES OF THE ADRENAL GLAND
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SYNTHESIS OF ADRENAL CORTEX HORMONES

DHT, Estrogens
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SYNTHESIS OF ADRENAL CORTEX HORMONES

Zona fasciculsta /
/’-ﬂ!-ﬂsm'

Fregnenolone
IEDH
P4 50 TF’/ A jsomoarase

17-0OH pregnenoclone Progestrone

3-0H

1L:P.I'H TR Y
17-0H progesterone P450:21

P450c21

11-deoxycortisol 11-deoxycorticosterone

PAS0CTT l lp.dﬁll- i1
CHOH CH,OH
=0 Lo
wo G H,C
HyC
Cortizal Corticosterone

Cholesterol

Lona qlomearulosa

Pd5lissc l

Fregnenolone

I&DH
AB-isomoerase

Progestrone
luuu.:zf

11 -deoxycorticosterone
P4EOC1T

Corticosteronea
aldostensmne
synithase
CH,OH

E Lo

H, L

Aldosterone

AN

Zona reticularis

\ PeSDasc

Fregnenolone
Pa&0ci F
{17 a-hydroxylasea)

17-0H pregnenolone
PAS0CTT
i 17 0 [yasa)
Dehydroepiandrosterone (DHEA)

-
JEHDH
i l sulfoiransierase

Al jeomoerase \\‘

DHEA-3

Androstenedione

L




GLUCOCORTICOIDS - CORTISOL

= Cortisol is a glucocorticoid hormone produced by the zona
fasciculata that plays several important roles in the body. It helps
control the body’s use of fats, proteins and carbohydrates;
suppresses inflammation; regulates blood pressure; increases blood
sugar; and can also decrease bone formation.

= This hormone also controls the sleep/wake cycle. It is released
during times of stress to help your body get an energy boost and
better handle an emergency situation.




HOW ADRENAL GLANDS WORK TO PRODUCE

CORTISOL

= Adrenal glands produce hormones in response to signals from
the in the brain, which reacts to signaling from the
hypothalamus, also located in the brain. This is referred to as the

hypothalamic pituitary adrenal axis. As an example, for the adrenal
gland to produce cortisol, the following occurs:

= The hypothalamus produces corticotropin-releasing hormone (CRH)
that stimulates the pituitary gland to secrete adrenocorticotropin
hormone (ACTH).

= ACTH then stimulates the adrenal glands to make and release cortisol
hormones into the blood.

= Normally, both the hypothalamus and the pituitary gland can sense
whether the blood has the appropriate amount of cortisol circulating. If
there is too much or too little cortisol, these glands respectively change
the amount of CRH and ACTH that gets released. This is referred to as a
negative feedback loop.

= Excess cortisol production can occur from nodules in the adrenal gland
or excess production of ACTH from a tumor in the pituitary gland or

other source. @


https://www.hopkinsmedicine.org/healthlibrary/conditions/adult/endocrinology/the_pituitary_gland_85,p00422/

REGULATION OF ADRENAL HORMONES
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Structure and function of the adrenal glands. (ACE = angiotensin-converting enzyme;
JGA = juxtaglomerular apparatus; MR = mineralocorticoid receptor)

Source : Davidsons Essentials of Medicine. 2e




PHYSIOLOGICAL FUNCTIONS OF CORTISOL

Cortisol Function
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PHYSIOLOGICAL FUNCTIONS OF CORTISOL
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CORTISOL
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unctions or Cortiso

1) Protein metabolism:

* It inhibits amino acid uptake and protein synthesis
in extrahepatic tissues.

e Catabolicin muscle, skin and bone.
* Excess cortisol = severe muscle wasting.

2) CHO metabolism: 1 Blood glucose level by:

* J Tissue uptake of glucose.

I, Conversion of glucose to glucose-6-phosphate
(anti-insulin action).

* 1 gluconeogenesisin liver.

* Excess cortisol = diabetogenic.
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Functions of cortisol

3) Fat metabolism:

* Mobilization of fat from fat depots to supply energy
(Lipolytic ketogenic).

* Excess cortisol = ketosis.

4) Cardiovascular function:

* Increase myocardial contractility and
vasoconstriction due to enhancement of
catecholamine effects (permissive effects of
cortisol).




Functions of cortisol [

5) Anti-stress:
* Activate energy metabolism.

* |n severe physical or mental stress, cortisol plasma
conc. remains at a very high level (up to 10 times
the normal value) throughout the day.

6) Anti-allergic:

e Cortisol inhibits allergic responses.
e J Histamine synthesis in mast cells and basophils
* J Kinin synthesis.
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1. Glycogen broken down to glucose;
increased blood glucose

2. Increased blood pressure
3. Increased breathing rate
4. Increased metabolic rate
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digestive and kidney activity
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Long-term stress response
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1. Retention of sodium 1. Proteins and fats
ions and water by broken down and
kidneys converted to glucose,
2. Increased blood leading to increased
volume and blood blood glucose
pressure 2. Immune system may

be suppressed




Regulation of adrenal cortex
Hypothalamopituitary adrenal (HPA) axis
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Functions of cortisol

o It stimutes the degrodaticn of

o Iosuslates tho hwer % symihesiae proteins within ¢¢lls and amino

cashohydrates from  noncarbobydranes icids s the blood, therefore,

spch s amieo scads and glyoerol. increases leved of amino acxds in o 1t 2o hedps i
o Thus, creass level of ghovose in the The: blood eodaing pae.

blood.

¢ Cortisol 1s st mflammatory.

o 11 rebaeds phagocytic achivitses of
WBCS and also reduces the
mansber of mast colls, reducing
seczotion of histsomoe. This & an
antl-tnEammascry etiet,

o Cortisol has the capocaty to cope with
sress

o When we ae wader styess owr body
seceetes cortsol that is: why this
hormone is called “siress homwone”,

o It also elevates blood o Cartisol isalso called "immunosuppeessive” It

pressire. o This homone iscressss supprses syuhesin of attabodies,
RAC count, bit decrcases | @ 1hat is why, cortisol 1s used for weatment of

the WBC const of bloed. allergy. It is also usod in transplantation surgery. Ol




/

Too Much or Too Little?

e Hypersecretion of cortisol
Cushing’s Disease

e Hyposecretion of cortisol
Addison’s Disease
Hypopituitarism
Acute Adrenal Crisis




Cushing’s syndrome

* Hypersecretion of cortisol caused by endogenous production of
corticosteroids is known as Cushing’s syndrome.

* |t can be either ACTH-dependent or ACTH-independent in origin.
e 85 per cent of ACTH-dependent Cushing’s syndrome :

* Pituitary adenoma that secretes an excessive amount of
ACTH(CUSHING DISEASE)

* Ectopic ACTH-producing tumours (small cell lung cancer, foregut
carcinoid)

* CRH-producing tumours (medullary thyroid carcinoma,
neuroendocrine pancreatic tumour)




CUSHING'S SYNDROME

Personality Changes Hyperglycemia
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Addison’s Disease
(Primary Hypoadrenalism)

Dr J Anthonypillai
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3. Whats causing this...
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b. Rarer causes - haemorrhage, malignant infiltration, adrenal gland tuberculo:

4, What are the clinical features:

a. Non - Specific Symptoms:  b. What else to look out for: . Addisonian Crisis:
- Lethargy .p Jomit
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Depression ; entation

- Hyper pigmentatior
- Anorexia . Vitiliao
- Weight Loss

- Loss of body hair in women




-Adrenal Gland Disorders
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