


Hormones(i)

* Are chemical released by a cell or a gland in one
part of the body that send out messages that
affect cells in other parts of the organism.

Only a.sm is required to
alter cell mefabolism.

* Inessence, they are chemical messenger that
transport a signal from one cell to another.
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Protein/Peptide Hormones
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Hydrophilic

Large

Can't pass through membrane

Second messenger mechanism of action

Most hormones are polypeptides in nature

Example: Insulin
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[Steroid Hormones
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Steroid Hormones

e Small

~—— * Hydrophobic/Lipophilic

e Travel in blood w/carrier --
« Have (Cytoplasmiic oruclea@@m
« Affect protein synthes

* Example: estradiol

Amines

* Synthesized from a single amino acid:

(Melatopn from tryptophan

yroid hormone)from tyrosine

J W’ (EPT, DA) from tyrosine
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Amine hormones
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HUMAN ORGANS OF THE ENDOCRINE SYSTEM

pineal

Steroid hormones are synthesised

* Produced fro
= Produced in all cells except RBCs

» Actas 2nd messenger

« Prostaglandins and leukotrienes are among these hormones

+ Play a major role in inflammation process

Eicosanoid

bon fatty acid, arachidonic acid

D =
= COOH
=
OH OH
i
= )

Steroidal hormones

These hormones are classified as:

primarily in:

parathyroid 1.5ex hormo@pr‘nduced by genital glands:

. thyroid

Steroid secretion is generally

controlled by peptides secreted ooy N
from the Hypothalmus and pituitary duodenu .

estrogens, progestins & androgens.
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a. Mineralocorticoids: control salts & water

b.Glucocorticoids: indicated in the treatment of

collagen diseases (rheumatoid arthritis),

asthma, hey fever, serum sickness & various skin
& eye disorders.
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| MAJOR NATURAL GLUCOCORTICOIDS
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Biosynthesis OF Mineralocorticoids and
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MAJOR NATURAL !E!INERALOCORTICD\D‘%

L=\ Aldosterone

desoxycorticosterone

ANTIINFLAMMATORY EFFECTS OF
GLUCOCORTICOIDS

April, 1948 1 Gram cortisone isolated by Kendall

September 21, 1948 Hench administers 100mg of cortisone by intra- |
muscular injection to patient Mrs. G. suffering chronic Rheumatoid Arthritis

September 28, 1948 Mrs. G. first time in years walks downtown to go
shopping.

Represented a new approach to therapy with natural hormones
by utilizing a dose much higher than that naturally produced by the body

I.e. pharmacological rather than physiological dose.







MODE OF ACTION of TICOIDS/IN THERAPEUTIC APPLICATION
| PREVENTING INFLAMMATION ADRENQOCORTICOIDS
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Intracellular membrane 4 Gflcocorticoids (GR) e o Bl e

s - adrenal insufficiency
- rheumatoid disease and allergic manifestations
(eg. severe asthma, rheumatoid arthritis, rheumatic fever)
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: - Antagonists - Cushings Syndr'ome {hyperadrenocorticism or
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Release into cytosol application .
or from cell S

Anmgumsrs Cushings syndrome.
3 - test functioning of hypothalamico-pituitary axis
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Compound \\la* Hepatic Antiinflammatory
: . retention glycogen effect
rey) \p s (M) O deposition
Cortisol ) 1 1
ortisone '\__{_I-.El 0.8 0.8
Corticosterone 15 0.35 0.3
11-desoxycortico-
sterone 100 0 0
Aldosterone 3000 0.3 %02

Most natural or synthetic compounds have some activity at both GR
and MR receptors
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STRUCTURE-ACTIVITY Of
GLUCOCORTICOIDS il

Intensive efforts for compounds with reduced minerglocorticoid activity

.S'rr'uc‘tura -activity for glucocorticoid activity
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1. The steroid is a m‘ﬁcuid if it contains no oxygen-

function at C11. i
2. Oxygen at C11 is essential for glucocorticoids and alcoholic is

superior than ketonic one.
3 Introduction of 17-a-OH increases glucocorticoid activity.
4_TIntroduction of 6-a-F or 9-a-F increases both glucocorticoid

& mineralocorticoid activity.
5. Double bond at C1 increases antiinflammatory activity &
decreases minerlacorticoid effects.
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Synthetic Corticosteroids
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Decadron:
Kenacort:
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Triamcinolone acetonide is the acetone ketal with Both (OH)
at C-16 & C-17.
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- Synfhetic Corticosteror SYNTHETIC GLUCOCORTICOIDS

Pradnisolone

(GR(4) MR unchanged)

Ba-bromo analogue

1/3 activity of cortisone acetate

Methylprednisolone
(GBS MR unchanged)

imes activity of cortisone acetate

Greater activity allows smaller.doses

to be used reducing side.affacts
_Fludrocortisone
Lol Lllss _;’L'} (%) ol L mz?:::;r; :I::ll?.r Prednisclone can be used
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SYNTHETIC GLUCOCORTICOIDS INHIBITORS OF BIOSYNTHESIS OF
CORTICOSTEROIDS

Metyrapone
Inhibits 11 -hydroxylation

betamethasone GR 35 fold
Rheumatic and dermatologic disorders

Used for diagnosis hypothalmus-
pituitary malfunction

blocks ¢

cleavage in the adrenal
(Cushings Syndrome)

amcinolone

Used tqpicﬁliﬁ for treatmant of
psoriasie and other skin conditions

rilostane

Inhibits 3-hydroxysteroid dehydrogenase
(Cushings Syndrome - currently not recommended) ||




, cortisone’

1. Glucocorticoids modulate carbohydrate metabolism ie cortiso

2. Mineralocorticoj lance and Na*/K* transport
i@an esoxycorticosteron
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' 3. Biosynthesis of chrticastesaids starts with cholesterol the pregnenolone
then progesterone and then final hormone

4. Antiinflammatory effects of glucocorticoids mediatejitgy iqhil'?fﬂ on of
phospholipaseA,, inducible COX2 and annexin.| -»= 4=~ horae fﬁipuu:;mh\‘. <P

5. 17-esterification facili
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6. All corticosteroids contain both glucocorticoid and mineralocorticoid
activity

T% SAR for glucocorticoid activit&l—_k_ag 4,5-double bond, 11-oxy. 17- ketol
Ieéssential for activity 1 W .
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