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Adrenocorticosteroids
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Circadian regulation
Stress:

L— Physical stress
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Hypoghycemia

Cold exposure
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1. Glycogen — glucose; 1. Sodium ions and 1. Conversion of
T Blood glucose water by kidneys proteins and
2. T Blood pressure 2. T Blood volume fats to glucose
3. T Breathing rate T Blood pressure 2- L’;‘;‘::;“
4.1 Metab?hc rate suppressad
5. Change in blood flow patterns
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Structure Steroids Produced

Capsula -

Zona Glomerulosa Aldosterone

fona Fascleulata Caortisal, DHEA, DHEA

Zona Reticularis Cortlsol, DHEA, DHEA
Direction of Medulla None

Blood Flow

Figure 1. Cartoon of Adrenal Morphology.
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Physiologic & Pharmacologic Effects
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Anti-inflammatory  «°
Immunosuppressive <
CNS (Mood, insomnia euphoria, increased icp) <
Suppression release of ACTH, GH, TSH, LH <
Peptic ulcer <

Fat redistribution +
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Actions: Cardiovascular system <«
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Restrict capillary permeability o

Maintain tone of arterioles )
Myocardial contractility e
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Actions: CNS
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Mood -

Behaviour -

Brain excitability -
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Actions: Stomach <

Aggravate peptic ulcer. .
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Actions: Anti-inflammatory <
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A —
Llpocortln

Phospholipids l
| ——— [Phosphotipaserz]

Arachidonic acids

l

Prostaglandins,
Thromboxane
Prostacyclins

lipoxygenase Cycylooxygenase

Figure 1. Anti-inflammatory actions of corticosteroids.

B~ e Corticosteroid inhibitory effect
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Activated ¢
tymphocyte O Macrophage
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IL1 from monocyte-macrophage als -

Formation of Plasminogen Activator uals -

Action of MIF and fibroblastic activity -
Expression of COX II gal -
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Actions: Growth and Cell division <*
Inhibit cell division or synthesis of DNA o
Delay the process of healing o

Retard the growth of children o

Actions: Calcium metabolism  *°

4z y5 g bone resorption el Mo .cowl Lk 599 jud Ol 51 oy uuid 31 bl Ll il i 51
B9 (g0 3lgias § gl

Intestinal absorption

Renal excretion

Excessive loss of calcium from spongy bones (€.g., vertebrae, ribs, etc)

Actions: Respiratory system <

0 SoS (b )3T ST g icS oo o5 B el 0 1) s 0l Sleed! Lol caicwas bronchodilators

Most potent and most effective anti-inflammatory
Effects not seen immediately (delay 6 or more hrs) °
Inhaled corticosteroids are used for long term control  °
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Blood

Protein
carrier

Interstitial
fluid

Cell membrane

Stereid
hormane

Cell surface receptor

Rapid responses

Nucleus

CytoplaSmw
receptor Nuelgar
receptor

0
DNA
Transeription
produces mRNA

h O N

Endoplasmic
reticulum

Mew proteing <

Pharmacokinetics
Absorption
Distribution .

Elimination .

@ Most hydrophaobic steroids are bound
to plasma protein carriers. Only unbound
hormones can diffuse into the target cell.

@ Steroid hormone receptors are in the
cytoplasm or nucleus,

The receptor-hormone complex binds
to DNA and activates or represses one
Or more genes.

Activated genes create new mRANA
that moves back to the cytoplasm.

@ Translation produces naw proteins
for cell processes.

@ Some steroid hormones also bind to
mermbrane receptars that use second
messenger systems to create rapid
cellular responses.
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Preparations
Drug Anti-inflam. Saltretaining | Topical
Cortisol 1 1.0 1
Cortisone 0.8 0.8 0
Prednisone 4 08 0
Prednisolone 5 0.3 4
Methylpredni- = 0 5
solone
Intermediate acting
Triamcinolone 5 0 5
Paramethasone 10 0 -
Fluprednisolone 15 0 7
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Preparations
Drug Anti-inflam. Saltretaining | Topical
Long acting
Betamethasone 25-40 0 10
Dexamethasone 30 0 10
Mineralocorticoids
Fludrocortisone 10 250 10
DOCA 0 20 0
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ool olg0
Adrenal insufficiency
SO 5elg jud 399 30 e ooliiml ouilsi 0 Chronic (Addison’s disease) o
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Cushing’s syndrome
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Diagnostic uses
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Non-endocrine disorders
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Euphoria

(though sometimes depression or psychotic
symptoms, and emotional lability)

(Benign intracranial
hypertension)

Buffalo hump (Cataracts)

Moon face,
with red
(plethoric)
cheeks

(Hypertension)

Increased
abdominal
fat
(Avascular necrosis
of fermoral head)

Thinning
of skin

Easy bruising

Thin arms
and legs:
muscle wasting

Poor wournd
healing

Also:
O steoporosis
Tendency to hyperglycaemia
MNegative nitrogen balance
Increased appetite
Increased susceptibility to infection

Obesity
Sl Pslee
(Coawl Wglasio Ol il i 2 G ols L) pox boy Jeb wlw! 3 g YU 390 40
<2 weeks: .

insomnia, primary hypomania, acute peptic ulcer, acute pancreatitis (rare but serious).
>2 weeks: e
Iatrogenic Cushing’s syndrome, , osteoporosis, necrosis of Hip, infection, ..........
(Saub s v o) Hyperglycemia
10 1y (ylgtiw! digs o0 ygaxo B asnecrosis of Hip
&8 1y 915 awd] Wb Lo (g 0315 Caws 11y il 315 0dgi (s o (3loys 4o adrenal suppression
.‘u...
oy axdllao p j o (Sl oM 51 hlod W yguo j3IA . syt y o o O 98 58 oo Ceo

Codidgo 593,1 U
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*  Mineralocorticoids
* Endogenous (Alodsterone,Deoxycorticosterone)
* Pharmacokinetics (half life 15-20 min, no PB)

¢ Fludrocortisone

Stimuli

Principal
product

Angiotensin Il |Zona

ACTH Zona fasiculata

Sympathetic
nervous

system

Actions: Electrolyte and water balance

* Aldosterone is more important

* Acton DT and CD of kidney
—I Na* reabsorption
—T Urinary excretion of K* and H*

* Addison’s disease ??

* Na+ loss
+ Shrinkage of ECF
* Cellular hydration
* Hypodynamic state of CVS
* Circulatory collapse,
renal failure, death
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Antagonists
* Aminoglutethimide
Block conversion Chol. to Pregnenolone
* Ketoconazole
Antifungal, inhibition of steroid synthasis!!!
* Metyrapone
Selective cortisol synthesis inhibitor
Diagnostic use
* Trilostane
3beta-17 hydroxysteroids inhibitor

e Abiraterone

17 alpha hydroxylase
Prostatic cancer
* Mifepristone (RU-486)
* Mitotane
Cytotoxic effect

* Spironolactone

Immunosuppressive and anti-allergic actions

* Suppresses all types of hypersensitivity and
allergic phenomenon

* At High dose: Interfere with all steps of
immunological response

* Causes greater suppression of Cell-mediated
immunity (graftrejection and delayed
hypersensitivity)

* Transplant rejection: l antigen expression from

grafted tissues, delay revascularization,
lsensitisation of T lymphocytes etc.
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