Axis CRH-ACTH-adrenal glands



CRH, corticotropin-releasing hormone

Characteristics Regulation of secretion
- CNS stress response modulation (anxiety, food intake)
- Functions on periphery (BP, immune system, heart) - Neural control = various stressors

- a part of system of related peptides

- CRH-1R — neocortex, cerebellar cortex, subcortical structures of limbic
system, amygdala, ovaries, endometrium, skin

- CRH-binding protein

- Hypothalamo-hypophyseal axis
activation

- Sympathoadrenal axis activation

- ADH and oxytocin binding

- Ensuring requirements in

Hypothalamo-hypophyseal axis emerqency S’tuatlo'?s
- Fast ACTH secretion - Inflammation and cytokines
- IL-1B and hypothalamo-

il s fiesas hypophyseal axis activation

- Potential treatment of obesity

- CRH-R1 antagonists — anxiety and depression treatment - Circadian rhythms - diurnal rhythms



Proopiomelanocortin
- POMC

Characteristics

-Adenohypophysis - short transcript

-CNS

-Placenta

-Skin

-Gonads

-GIT

-Liver

-Kidneys
-Adrenal medulla
-Lungs
-Lymphocytes

P

—

long transcript with synthesis of
products regulating energy
metabolism

Stimulation of expression
-CRH, cytokines, ADH, catecholamines, VIP

Posttranslational modification
- Role of prohormone convertases (PCs)
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Functions of POMC-derived peptides

Adrenal glands - ACTH
- the only POMC hormone with effect on adrenal
glands
-  MC2R receptor for melanocortin)
- Glucocorticoids, androgens, (mineralocorticoids)
- Mitogennic effect on adrenal glands (N terminal
peptide)

Skin pigmentation — ACTH, 3-LPH, y-LPH
- MCIR
- Paracrine regulation (melanocytes, keratinocytes)

Regulation of appetite — a.-MSH
- Inhibition of inhibitory effect of leptin
- Activation of MC3R and MC4R (hypothalamus)

Immune functions — a.-MSH
- Inhibition of leukocyte migration
- Inhibition of macrophage functions
- Modulation of antigen-presenting and T cells

Analgesia — 3-endorphin
- Circulating probably without effect on CNS

Placental POMC
- 2nd trimester
- Decrease 3 days after birth
- No correlation to ACTH/cortisol of mother
- Unknown physiological function

Ectopic synthesis of POMC/ACTH
- Mainly tumors with ability of posttranslational
changes



MSH — melanotropins

o-MSH: Ac-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val

B-MSH: Ala-Glu-Lys-Lys-Asp-Glu-Gly-Pro-Tyr-Arg-Met-Glu-His-Phe-Arg-Trp-Gly-Ser-Pro-Pro-Lys-
Asp

y-MSH: Tyr-Val-Met-Gly-His-Phe-Arg-Trp-Asp-Arg-Phe-Gly

- Pregnancy (+)
- Adrenal glands (hypofunction)

Clinical significance

-Synthetic analogues

-Afamelanotide — photoprotection

-Melanotan Il — increased libido

-Bremelanotide — aphrodisiac effect (MC3R and MC4R)



ACTH

Secretion

-Circadian and ultradian rhythms

-Rise from 16:00 with peak before 19:00
-Lowest levels between 23:00 and 3:00
-Pulsatile secretion (ca 40/day, higher in males)

Secretion regulation

Very complex - neuroendocrine control of stress response and homeostasis
Regulatory molecules — CNS, hypothalamus (CRH, ADH, dopamine) — corticotropic cells
Cytokines (IL-6, LIF), growth factors — adenohypophysis — local control (paracrine)
Glucocorticoids

- Negative feedback mechanism — inhibition of CRH secretion, decrease of basal

ACTH secretion

- Modulation of somatostatin inhibitory effect (downregulation of R)
Dopamine
Physiological regulation of secretion — exercise (athletes — hypercortisolism)

ACTH and stress

Complex — peripherial and central stress adaptors
Vasovagal and sympathetic activation (catecholamines), cytokine secretion

Function

- Adrenal glands size,
structure and function

- Steroidogenesis stimulation

Clinical significance

- Deficiency ACTH

- Hypersecretion of ACTH
- Testing - insulin

Pain, infection, inflammation, bleeding, hypovolemia, trauma, hypoglycemia, psychological stress

Higher amplitude of ACTH pluses



Adrenal glands

Adrenal cortex - Steroid hormones
- Glucocorticoids

- Mineralocorticoids

- Androgens

Adrenal medulla

- Catecholamines
- Epinephrine (adrenaline)
- Norepinephrine (noradrenaline)
- Dopamine

: cortex
Corticomedullary portal system

medulla
Function

- Stress response
- Na*, K*, ECT RS AL S S R P RSt S
- Blood pressure | - © Deltagen Inc.

capsule



Fetal adrenal gland and its importance

Placental CRH stimulates production of DHEA,

corresponding sulphate and cortisol in fetal adrenal gl.

DHEA/DHEAS is in placenta converted to estrogen
(preparation and promotion of birth)

Cortisol upregulates ACTHR, but also prostaglandin
and uterotonics in placenta (birth)

Cotisol is necessary for maturation of fetal lungs
Progesterone inhibits placental CRH

Fetus Placenta
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Adrenal medulla

Adrenaline secerning cells
(90 %)

Dopamine secerning cells

(?)

E—
>
I

Secretory vesicles contain apart from catecholamines also ATP, neuropeptides — adrenomedullin, ACTH, VIP, calcium,
magnesium and chromogranines.
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Chromaffin cells

Adrenal medulla Kie-Ach Nicatini

EPI 80%
NOREPI 20%

Preganglionic sympathetic neurones /\H@J

l Tyrosine  Dihydroxyphenylalanine  Dopamine MNorepinephrine Epinephrine
{DDF‘A}
acetylcholine HO HO OH H
HO B NH; o NH NH
O/Xcobr HD cooH . HO 2 HO 2 Hﬂ@k' N“w::H3

Tyrosine DOPA Dopamine-f3- Phenylethanolamine-
hydroxylase decarboxylase hyroxylase N-methyltransferase

. . Catecholamines

Sympathetic nervous ganglion — medulla 1

¢ Tyrosine-derived

¢ TH under NE regulation

* PNMT under cortisol regulation
Cholinergic receptors of chromaffin cells
(feochromocytes)

Catecholamines release




Catecholamines secretion

Is determined by direct sympathetic stimulation:

1. Binding of Ach on nicotinic cholinergic receptors
(ligand-gated ion channels)

Rapid Na* influx and depolarization

Activation of voltage-gated Ca?* ion channels

Influx of Ca?* ions

Secretory vesicles associated with voltage-gated Ca?*
ion channels

Exocytosis — intersticium

Modulation of NA release by NA itself through a.2-AR
(inhibition)

8. Transport to target organs

CUES

o

Constitutive secretion
- Spontaneous
- Ca?"independent

Regulated secretion
- Ca?** dependent
- Complex system of sorting and ,,packaging”

A

Constitutive Secretory Pathway

Spontaneous — Ca**-independent — Rapid —
Continuous — Not responsive to secretogogues

Regulated Secretory Pathway
Ca?*- dependent — Storage pool of vesicles held in
cytoskeletal frame — Large dense core vesicles —
Vesicle sorting — Peptide and protein packaging

Nucleus

Golgi Apparatus K

= ©

C
Rabphilin3A
Ca?*)

Contains chromogranins, NPY, = :
and peptide processing Ep':::‘:': "
enzymes :
EPI
T TYR
TH
PNMT D g PA
I AADC
NE NE<€-DA DA
Norepinephrine DBH
vesicle

Other Ca?* sensors
CADPS
Annexin A7

Ca?* transducers
CALM 1 &2

Catecholamine Biosynthetic Pathway

Catecholamine Secretory‘ Paﬁﬁay




Transport and metabolization of
catecholamines

Very short half-life in circulation (cca 2 min) Epinephrine Norepinephrine
Binds to albumin (50 %) with very low
affinity
Reuptake (up to 90 % - nerve endings, 10 % - Adrenal medulla
uptake extraneuronal tissues) and ‘GDMT‘ MAO MAO ‘GGMT‘ Kll'-::r
degradation | l | -

Y ¥
Catechol-O-methyltransferase (COMT) — Lo o
metadrenaline, normetadrenaline , Metanephrine PHPG Normetanephrine
Monoaminooxidase (MAQ) — deamination i CD|MT
Aldehyde dehydrogenase | mﬁﬂ AD MAQO
Direct filtration (kidneys) | T

1

Final degradation product is : v
vanillylmandelic acid (A, NA) and i WVIVA,

homovanillic acid (DOP) =



Physiological e

‘ects of catecholamines

al-adrenergic
alA, alB, a1D

a2-adrenergic
a2A, o2B, a2C

B1-adrenergic
2-adrenergic
B3-adrenergic
D1 family

D1, D5

D2 family
D2, D3, D4

Mainly G 14

Mainly Go; and
G0

Ga

S

Ga

S

Ga

S

Go,
Gy

Ga.

Activation of PLCa., PKC, increased
concentration of intracellular Ca2*ions

Decreased activity of AC (antagonistic
effect to k B-AR). Activation of K* ICH,
inhibition of Ca%* ICH. Activation of
PLCP or PLA,.

Activation of AC and increased cAMP
concentration

Activation of AC and increased cAMP
concentration

Activation of AC and increased cAMP
concentration

Activation of AC and increased cAMP
concentration

Inhibition of AC and decreased cAMP
concentration

Noradrenaline > adrenaline >>
(isoprenaline)

adrenaline = noradrenaline >>
isoprenaline

Isoprenaline > adrenaline =
noradrenaline

Isoprenaline > adrenaline >>
noradrenaline

Isoprenaline = noradrenaline >
adrenaline

dopamine

dopamine



Main effects of catecholamines - overview
Clinical relevance

- Antagonistic effect of various

Vasoconstriction Vasodilatation
a.2AR subtypes _
- A —decresed blood pressure (+) inotropy (+) chronotropy
- B —increased blood Smooth muscle relaxation (GIT) (+) dromotropy
_ pressure (va§oconstrlct|on) Sphincter contraction (GIT) (+) inotropy
- Wide use of agonists and o _
Mydriasis Smooth muscle relaxation (GIT)

antagonists in clinical practice:
- Cardiology Stimulation of saliva and tear secretion Musculus detrusor relaxation
- Ophthalmology

S Bronchoconstriction Bronchodilatation
- Internal medicine _ _ _ _ _
Ejaculation Calorigenesis, thermogenesis
Gluconeogenesis (liver) Glycogenolysis
(-) insulin secretion Lipolysis
Thrombocytes aggregation (+) renin secretion
(+) Na* reabsorption (kidneys) (+) glucagon secretion

Pilomotor muscle contraction Accommodation of distance vision



Physiological effects of catecholamines

Catecholamine secretion stimuli

- Sympathetic stimulation (generally)

- Stress response (physical, psychical stress)
- Bleeding and blood loss

- Hypoglycemia

- Trauma

- Surgery

- Fear

-, fight or flight”

Acute response to stress stimuli

- e.g. bronchodilatation, sphincter contraction,
tachycardia, peripherial vasoconstriction and
increased peripherial resistance, inhibition of
motility (GIT)

Ensuring energy requirements

- Mobilisation of substrates — liver, muscles,
adipose tissue

- Glycogenolysis, lipolysis

- Effect —increased glycemia, concentration of
glycerol, FFA

Regulation of adrenergic receptors
- Chronic stimulation = changes in sensitivity (biological
response) of target tissues
- Desensitization of AR (phosphorylation)
- Internalization of AR
- Upregulation:
- Glucocorticoids
- Thyroid hormones
- Different upregulation of various AR receptors!

Biochemical aspects
- Monitoring of catecholamine secretion - urine

Clinical relevance
- Changes in target tissue sensitivity during chronic
administration of agonists/antagonists
Chronic application of 3-agonists —asthma
- Chronic application of a-agonists — tachyphylaxis
(intranasal decongestants)
-  Feochromocytom



Dopamine

Functions of dopamine outside of CNS : -
- Hormone, paracrine and autocrine factor
- Cannot cross HEB! ‘ ‘
- Regulation of ECF volume and ion balance
- increased GFR Family D1 Family D2

- natriuretic effect

1 A
- Immune function
- Endocrine pancreas
‘ J

- (-) insulin secretion
- Heart Y
- (+) inotropy

- (+) systolic blood pressure ) fer H Wereme - eeeien
_ (19 elasisli lees pressure transport water in of smooth  sympathetic
P in GIT kidneys muscle n.s. (CNS)
Clinical relevance \ ]
- i.v. application in newborns |

- Treatment of acute kidney damage?
- Cardiogenic shock
- Septic shock

Blood pressure regulation



Chromogranin A

o ns-Golgi network
Characteristics ’VWY'W
- Acidic glycoprotein L CHGA. | _

. Enhances DCG biogenesis
- Precursor protein for: oy preventing degradation W

. of granule proteins
- Vasostatin-1

- Vasostatin-2 — eNOS DCG

- Pancreastatin -
- Catestatin =N
. I“; Li."%ild\_ *ﬁ
- Parastatin <
- Chromaffin cells of AM £
— P-cells of pancreas
- Paraganglia / :
- ECL ;gellsg CHGA . - SESE
g Inhibits CA secretion
*Y, by acting on a nicotinic
et o cholinergic receptors
. . *SEBA .
Functions and relevance I il
- Cardioprotective effect (catecholamines) Mediatos sympathoadrena
- Autoantigen — DM1 oo edsire

- Hormone secerning CgA - marker



Adrenomedullin - AMD
\ o

Characteristics

Hormone, neuromodulator,
neurotransmitter
Peptide (partial homology with CGRP)
Receptors — combination of CALCR +
RAMP2/3 — AM1/2
Found in:

- CNS

- Blood vessels

- Myocardium

- Tumour tissue

Functions

Vasodilatation (cCAMP, NO)
Cardioprotection

Protection during oxidative stress
Protection from hypoxic damage -
angiogenesis

Hypoxia Other stimuli, e.g. cytokines
l l Adrenomedullin

= )
A ;‘,‘4‘71 :‘f}q : AM genel /)

Adrenomedullin/CGRP receptor system

RAMP 1 RAMP
(CGRP Receptor)

it ) I
(AM2 Receptor)
G-protein complex

,,,,,,,

aﬁgEndomehalcell . 2 \‘T HUEEEEE Tumour cell |
PLC RasRat| pik | 4
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g GQ - —NO +eNOS RRK1/2+ )L T
PI3K  ATP *CAMPGTP*cGMP \_ N\ ERK1/2.+
. . . N L S e t] [ b | - N N
Akt PKA L S I R I N
l Growth Migration Apoptosis Growth

Tube formation
Migration ~ Vasodilatation

Vessel Maturation S e Anglogenesis Increased growth/survival

Vessel growth

Tumour progression



Hormones of adrenal cortex

Source of cholesterol — cholesterol esters or plasma membrane

Hormones of adrenal cortex = cholesterol
derivates
-~ (C21 steroids with two carbon chain in
position C17

Mineralocorticoids
Glucocorticoids

C19 steroids with keto- or hydroxyl group
in position C17

Androgens

- C18 steroids with 17-keto or hydroxyl
group without angular methyl group in
position C10

STAR (Steroid Acute Regulatory) proteins

- Transfer of cholesterol into inner
mitochondrial membrane

Regulation of synthesis

- Acute (minutes) versus chronic

“  Biosynthesis of Steroid Hormones

Cholesterol

-3
o

CYP17 (P450c17)

MINERALOCORTICOIDS /°

(suogied 17) SNIDVLISIDOYd

17,20 lyase

X »ﬁﬁ f . Androste-
|, nedio

1 7B-HS

OH

stosterone
1drogen)

|Sa-reductase|

B |
515

(suoqied 61) SNIDOYANY

Dihydro-
testosterone

L~

(ese3RWONY) LV6LAD

\

(e3uade(d pue 1aAl1)

icosterone
I" (Glucocorticoid)

Estriol



Synthesis and secretion of steroid hormones

Glucocorticoids - pulsatile character under ACTH stimulation (cortisol — 10 — 20 mg/day)
Mineralocorticoids — ACTH only basal secretion, RAAS — angiotensin |l (aldosterone — 100 — 150 ug/day)

Androgens — ACTH (DHEA, DHEAS, androstenedione — 100 — 150 ug/day)




Regulation of synthesis and secretion

Diurnal rhythm | Renal arterial pressure

Glucocorticoids * t B-Adrenergic action —
- ACTH - Go— activation of AC and (S,:;‘;SOZ?;iemia 0 BRIEERgAN:E Dopamine
PAK hypotension, -)‘r'/,j,/t//Hypothalamus
_ Phosphorylation of cholesterol ester ~ ever rauma, ¢~ N
P y surgery) *
hydrolase CRH ; (—\ Extracellular
_ . - ADH iver volume
Increased availability of.cholesterol ¥ ke ¥ { //\_} oy lime oy
- Increased STAR synthesis - ‘, Sl (6 pressure
<~ ) Pituitary l Kid \/ el
. .. \ %4 ianeys tenti
Mineralocorticoids N . . d ool
- ' * Angiotensinogen K+ xcretion
- Angiotensin Il and extracellular K* g
- ACTH (only basal and acute A
- * Aldosterone
secretion) - ' 4 4_/
- RAAS system €0)(ED) Adrenals T lECF [K+]
- Renin (juxtaglomerular cells) \ | —/
- Conversion of angiotensinogen VK‘ Cortisol \‘ Angiotensin | A\
- Angiotensin Il stimulates , _ E
. Metabolism Cardiovascular system Lungs
aldosteron synthesis and : : = [‘
) t Gluconeogenesis | | t Myocardial contractility 1) /
secretion t Glycogenolysis t Cardiac output <
- Inhibition also by somatostatin and }E’Otfo'ys's ch?tefho'am'”e proces
ROlySIS L Angiotensin |l —/

dopamine

A Regulation of cortisol secretion

B Regulation of aldosterone secretion



Circadian and pulsatile secretion of ACTH and cortisol

ACTH Normal ACTH Cushing Disease
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Glucocorticoid metabolism

- Lipophilic

- Conjugates ‘ ‘ ‘
- Liver

- Binding to CBG proteins (transcortin, cortisol-binding
- Kidney l

globulin) and albumin ‘
- Reduction, oxidation, hydroxylation and conjugation +
- Glucuronides and sulphates —
Local glucocorticoid metabolism - ‘ -

- Half-life 70 — 90 min

Detoxication

(@) D
- Tissues with different expression of isoforms of 11[3- i::_ . . _ %
hydroxysteroid dehydrogenase type | (conversion o Cortisol- Free cortisol Cortisol- o
cortisone to cortisol) @ albumin -Upto10% CBG L =

- Liver, adipose tissue, lungs, skeletal muscle, -20-50% -Up to 80 %

smooth muscles of blood vessels, gonads, CNS
- Tissues with different expression of isoforms of 11[3-
hydroxysteroid dehydrogenase type Il
- Tubular system




Effects of glucocorticoids

H binds cytosolic R

. . . 11[-Hyd teroid dehyd
1. Binding of GC on corresponding receptor rHydroxysteroid defydrogenase

2. Conformational change and dissociation of — “J\I} Twe!  NADP(H)
elease regulatory proteins —_—
receptor from complex HSP70 and HSP90 ¥ Cortisone ¢~ Cortisol
3. Mlgratlon to nucleus Expose nuclear localization signals
4. Binding on GRE together with activating 0 ;”Pe‘? NAD
) ortisol —3 Cortisone
proteln (AP].) HR complex translocates to nucleus /@ @
{} + Cell surface
Bind to HREs in DNA m
L
T or | gene transcription

\ Type |
’_@_‘ % « Specific for MC
GR MR MR « High affinity for GC

Type ll l
| N MRE

« Specific for GC
Specificity of MC action

» Localization of MCR
e 113-HSD2 in MC target cells
» Greater affinity of MCR to aldosterone




Specific effects of glucocorticoids

Immune system Inhibitor of NF-kB, haptoglobin, TCR, p21, Interleukins, TNF-a, interferon-y, E-
p27, p57, lipocortin selectin, COX-2, iNOS

Metabolism PPAR-y, glutamine synthase, glycogen Tryptophan hydroxylase,
synthase, Glu-6-phosphatase, leptin, y- metalloproteases

fibrinogen, cholesterol 7a-hydroxylase

Bone tissue Androgene receptor (AR), calcitonin receptor Osteocalcin, collagenase
(CTR), alcalic phosphatase, IGFBP6

lon channels and transporters  ENaC-aq, -B a —y, SGK, aquaporin 1

Endocrine system Basic FGF, VIP, endothelin, RXR, GHRH GCR, prolactin, POMC/CRH, PTHrP,
receptor, receptors for natriuretic peptides ADH

Growth and development Surfactant proteins A, B, C Fibronectin, a-fetoprotein, NGF,
erythropoietin, G1 cyclins and CDKs



Effects of glucocorticoids - overview

Cardiovascular system:

- Increased sensitivity to catecholamines (a.2-AR)

- Increased sensitivity to angiotensin Il

- Inhibition of NO-mediated vasodilatation

- Stimulation of angiotensinogen synthesis

- HSD11B2-activity-dependent increase in Na*
retention in distal tubulus and increased K* excretion

- Increased GFR

- Increased resorption of Na* in proximal tubulus

Immune system:

- Decrease in lymphocyte count (T more than B)
based on redistribution to spleen, lymphatic nodes
and bone marrow

- Increased number of neutrophils

- Decreased number of eosinophils and basophils

- Inhibition of monocyte-macrophage differentation

- Inhibition of immunoglobulin synthesis

- Inhibition of cytokine synthesis

- Inhibition of histamine and serotonin secretion
from mast cells

- Inhibition of prostaglandine synthesis

|
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Endocrine system:
}LH, FSH release
/H | TSH release
Brain/CNS: / } GH secretion

Depression

Psychosis \\

Y | it Eye:
/ Glaucoma

Carbohydrate/lipid metabolism: //’
t Hepatic glycogen deposition | y \| |
t Peripheral insulin resistance [ W \ Gl tract:
t Gluconeogenesis ‘ | \ i ;
t Free fatty acid production ; " Peptic ulcerations
Overall diabetogenic effect

| Cardiovascular/renal:

Salt and water retention

Hypertension

Adipose tissue distribution: -
Promotes visceral obesity

Bone and calcium metabolism:
| Bone formation
| Bone mass and osteoporosis

Skin/muscle/connective tissue: /

Protein catabolism/collagen breakdown
Skin thinning
Muscular atrophy

Growth and development:
| Linear growth

Immune system:
Anti-inflammatory action
Immunosuppression



Glucocorticoids — clinical aspects

Endocrinology Substitution therapy appllcatl_onz .
N - Steroid diabetes
Dermatology Dermatitis - Secondary osteoporosis
Haematology, hematooncology Leukemia, lymphoma, haemolytic anemia,
immune thrombocytopenic purpura - Dexamethasone test
Gastroenterology Ulcerative colitis, Crohn’s disease i Metyra.\pone fcest
- CRH stimulation test
Internal medicine, Infectious diseases Chronic active hepatitis, transplantation,
nephrotic syndrome, vasculitis
Neurology Cerebral edema, increased intracranial
pressure
Pneumology Asthma, angioedema, anaphylaxis,
sarcoidosis, obstructive pulmonary
diseases
Rheumatology Systemic lupus erythematosus, arteritis,

rheumatoid arthritis



Glucocorticoids — clinical aspects

(@)
(@))
TSNS
N
S
e
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Cushing syndrom Addison disease



Mineralocorticoids — regulation of aldosteron secretion

P
: 1 Plasma volume

7 !

) H T Angiotensin Il

o, \o l
Adrenals

sterone / T Aldosterone release
Vasculature
/ T Vasoconstriction

Qi‘.a’l

Anglotensin Il O Aido

@?a--o'

Cortical collecting ducts
T Na* reabsorption
T K* secretion

i‘* y Restore plasma volume




Effects of mineralocorticoids

Recl_eir?:i(:zi distribution Foncipaicale (BC)
A PC

- Keratinocytes , -
AM * T Na* transport enzyme synthesis & activity

- Neurons (CNS) ) e ENaCs (Amiloride-sensitive Na* channels) (AM)
- Myocytes e Electrogenic 3Na*/2K*-ATPase (BM)

- Smooth muscle cells in large
ENaC
blood vessels 7

Main effects of aldosterone
- Stimulation of epithelial Na
transport
- Distal tubulus and
collecting duct
- Distal colon
- Salivary glands

Na*

?w
\

w

X 8
S
A

M

S =)

uswin

Interstitial space

>
Intercalated cells (IC)
ATPase

) * 7 H"-ATPase proton pump (apical)
IC e CI7/HCO3™ exchanger (basolateral)




Adrenal gland androgens

- DHEA is important precursor for sex hormones synthesis
- Conversion by enzymes from B-hydroxysteroid STS

dehydrogenase group and aromatase in peripherial DHEAS T —

tissues OHEA-ST
- Possible presence of CASH (cortical androgen- 38-HSD

stimulating hormone) Aromatase

Androstenedione — Estrone

- Libido and its ,regulation”
- Cardioprotective effects in men Aromatase _
. . . Testosterone —_— 17p3-Estradiol
- Possible protective role from ovarial and breast
carcinoms in premenopausal women So Rediiciase l

- Neuroprotection
- Effect on synthesis and secretion: 50-Dihydrotestosterone

- IGF-1

- Testosterone and dihydrotestosterone

- Estradiol

Possible functions of adrenal gland androgens
17B-HSD T l T l 17B-HSD

TRENDS in Endocrinology & Metabolism




Clinical aspects

Congenital adrenal hyperplasia (CAH)
- prenatal virilization (high androgen concentration in
utero)
- Deficit of 21B3-hydroxylase, ,salt wasting form*
- Deficit of 11B-hydroxylase, ,hypertensive form”
- Deficit of 3B-hydroxysteroid dehydrogenase Il
- Deficit of 17a-hydroxylase
Congenital lipoid adrenal hyperplasia
- Defective conversion of cholesterol to pregnenolone
Adrenogenital syndrome
Hyperaldosteronism
- Primary hyperaldosteronism
- Secondary hyperaldosteronism with increased renin
level
Secondary adrenal insufficiency (ACTH)
Tertiary adrenal insufficiency (CRH)
Hyporeninemic hypoaldosteronism
Pseudohypoaldosteronism

Apparent mineralocorticoid excess syndrome
Inhibition or absence of 11B-hydroxysteroid
dehydrogenase |l




