


Nadledviny

Kdra nadledvin - Steroidni hormony
- Glukokortikoidy

- Mineralokortikoidy

- Androgeny

Dren nadledvin

- Katecholaminy
- Epinefrin (adrenalin)
- Norepinefrin (noradrenalin)
- Dopamin

. V4 7 V4 7 V4 Cortex
Kortikomedularni portalni systém

medulla
Funkce

- Stresova odpovéd
- Na*, K+, ECT _ _
- Krevni tlak e — © Deltagen Inc.

capsule



\lyvoj fetalni nadledviny

Prenatal life Birth Postnatal life
Urogenital Adreno- Adrenal Fetal adrenal Adrenal Adrenal Adrenal
ridge gonadal primordium from after
primordium 2-3 yrs adrenache
Medulla oy 26 £G G
b A K- K i -
Islets
4 Weeks 8 Weeks 9 Weeks 24-28 Weeks 6 Months  2-3 Years 6-8 Years
Hedgehog SF1, DAX1, NGFIB, POMC-peptides, POMC-peptides,
signaling, CITED2, growth factors, midkine, neural feedback
GLI3, SALL1, WNT4 SPARC, neural feedback
FOXD2, WT1,

PBX1, WNT4, ACD




Feta

Placentarni CRH stimuluje tvorbu DHEA, pfislusného
sulfatu a kortizolu ve FN

DHEA/DHEAS je v placenté konvertovan na estrogen
(pfiprava a promoce porodu)

Kortizol upreguluje ACTHR, ale také produkci
prostaglandin(l a uterotonint v placenté (porod)
Kortizol je nezbytny pro maturaci fetalnich plic

Progesteron pusobi inhibicné na placentdrni CRH

ni nadledvina a jeji vyznam
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Dren nadledvin

Bunky secernuijici adrenalin
(90 %)

Buriky secernujici dopamin

(?)

R
>
>

Sekreéni vezikula obsahuji kromé katecholamin(l také ATP, neuropeptidy — adrenomedulin, ACTH, VIP, vapnik, horcik a
chromograniny.
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Chromaffin cells

Dren nadledvin

<=-Ach Nicotinic

(A ae A EPI80%
Pregangliové neurony sympatiku AH@J ** — NOREPI 20%
l Tyrosine  Dihydroxyphenylalanine  Dopamine MNorepinephrine Epinephrine
(DOPA)
acetylcholin NH HO HO HO OH HO OH H
HO{() 2 @/\(NHE > @NNH ® @\,NH ® N
O/Xcobu® Ho coon T HO 2 HO 2 HO@N “CH,
Tyrosine DOPA Dopamine-fi- Phenylethanolamine-
hydroxylase decarboxylase hyroxylase N-methyltransferase

Sympaticky nervovy ganglion — dren Catecholamines \

¢ Tyrosine-derived

* TH under NE regulation

* PNMT under cortisol regulation
Cholinergni receptory chromafinnich bunék
(feochromocyty)

Uvolnéni katecholamint




Sekrece katecholaminu

Je dana primou sympatikovou stimulaci:

1. Vazba Ach na nikotinové cholinergni receptory
(ligandem rizené iontové kanaly)

Rychly influx Na* iontl a depolarizace

Aktivace napétove fizenych Ca?* iontovych kanald
Influx Ca?* iont(

S napétoveé rizenymi Ca%* IK jsou asociovany
sekrecni vezikuly

Exocytdza — intersticium

Modulace uvolnéni NA vlastnim NA pres a.2-AR
(inhibice)

8. Transport k cilovym organim

B g Y e

e

Konstitutivni sekrece
- Spontanni
- Nezavisla na Ca%*

Regulovana sekrece
- Zavisla na Ca?*
- Slozity systém sortingu a ,baleni”

A

Constitutive Secretory Pathway
Spontaneous - Ca**-independent — Rapid —
Continuous — Not responsive to secrefogogues

Regulated Secretory Pathway

Ca?*- dependent — Storage pool of vesicles held in
cytoskeletal frame — Large dense core vesicles —
Vesi gy o - e

Secretory vesicles

Contains chromogranins, NPY, = "
B and peptide processing Ep'::sp;l:"u c
enzymes Rabphilin3A
Caz* ]
EPI
_——
TYR
[+ ¥ -
PNMT Synaptotagmin
Other Ca?* sensors
NE CADPS
Annexin AT
MNorepinephrine
vesicle Ca?* transducers
CALM1& 2

Catecholamine Biosynthetic Pathway

Catecholamine Secretory Pathway




Transport katecholaminu a jejich metabolizace

Velmi kratky polocas v cirkulaci (cca 2 min) Epinephrine Norepinephrine
Vazba na albumin (50 %) s velmi nizkou
afinitou ‘ -
Reuptake (aZ 90 % - nervova zakonéeni, 10 . Adrenal medulla
% uptake extraneuronalnimi tkdnémi) a ‘CDMT| m“*“ i |GDMT‘ Livar
degradace l | l !
Y
AR el RO-mE e TS eI ) (ARl = Metanephrine DHPG Normetanephrine

metadrenalin, normetadrenalin E
Monoaminooxidaza (MAO) — deaminace :
Aldehyd dehydrogenaza i
Prima filtrace (ledviny) I
1
|
1
|

Finalnim degradacnim produktem je
vanilylmandlova kyselina (A, NA) a
L — — — — — — = = =~ ~ = T e i e e




Fyziologické ucinky katecholaminu

ol-adrenergni Prevazne Gq 14
alA, alB, alD

o2-adrenergni Pfevainé Go, a G,
a2A, a2B, a2C

B1-adrenergni Go.,
2-adrenergni Go,
3-adrenergni Go,
D1 rodina Ga,
D1, D5 Goyr
D2 rodina Ga,
D2, D3, D4

Aktivace PLCa, aktivace PKC, zvyseni
koncentrace intracelularnich Ca%*iontd
Snizeni aktivity AC (opacny ucinek k -
AR). Aktivace K* IK, inhibice Ca?* IK.
Aktivace PLC[3 nebo PLA,.

Aktivace AC a zvySeni koncentrace
cAMP

Aktivace AC a zvyseni koncentrace
cAMP

Aktivace AC a zvyseni koncentrace
cAMP

Aktivace AC a zvyseni koncentrace
cAMP

Inhibice AC a snizeni koncentrace cAMP

Noradrenalin > adrenalin >>
(isoprenalin)

Adrenalin = noradrenalin >>
isoprenalin

Isoprenalin > adrenalin = noradrenalin
Isoprenalin > adrenalin >>
noradrenalin

Isoprenalin = noradrenalin > adrenalin

Dopamin

Dopamin




Prehled hlavnich ucinku katecholaminu

Klinicky vyznam
- Antagonisticky ucinek rtiznych
subtypl a2 AR
- A —snizeni krevniho tlaku
- B —2zvyseni krevniho tlaku
(vazokonstrikce)
- Siroké vyuziti agonistd i
antagonistG v klinické praxi:
- Kardiologie
- Oftalmologie
- Interna

vazokonstrikce

(+) inotropie

Relaxace hladké svaloviny (GIT)
Kontrakce svéracu (GIT)
Mydriaza

Stimulace sekrece slin a slz
Bronchokonstrikce
Ejakulace

Glukoneogeneze (jatra)

(-) sekrece inzulinu
Agregace trombocytl

(+) reabsorpce Na* (ledviny)

Kontrakce pilomotorickych svalt

Vazodilatace

(+) chronotropie

(+) dromotropie

(+) inotropie

Relaxace hladké svaloviny (GIT)
Relaxace m. detrusor
Bronchodilatace
Kalorigeneze, termogeneze
Glykogenolyza

Lipolyza

(+) sekrece reninu

(+) sekrece glukagonu

Akomodace na dalku



Fyziologické ucinky katecholaminu

Stimuly pro sekreci katecholamint

- Stimulace sympatiku (obecné)

- Stresova odpovéd (fyzicky, psychicky stres)
- Krvaceni a ztrata krve

- Hypoglykémie

- Traumata

- Chirurgicky zakrok

- Strach

- ,fight or flight”

Akutni odpovéd na stresovy podnét

- napf. bronchodilatace, kontrakce svéraci,
tachykardie, periferni vazokonstrikce a zvyseni
periferni rezistence, inhibice motility (GIT)

Zajisténi energetickych pozadavku

- Mobilizace substratt — jatra, svaly, tukova tkan

- Glykogenolyza, lipolyza

- Vysledek — zvyseni glykémie, koncentrace
glycerolu a FFA

Regulace adrenergnich receptort
- Chronicka stimulace = zmény citlivosti (biologické
odpovédi) cilovych tkani
- Desenzitizace AR (fosforylace)
- Internalizace AR
- Upregulace:
- Glukokortikoidy
- Hormony stitné zlazy
- Rozdilna upregulace rtiznych AR receptoru!

Biochemické aspekty
- Monitoring sekrece katecholamin( - mo¢

Klinicky vyznam
- Zmény citlivosti cilovych tkani pfi chronickém podavani
agonistt/antagonistu
- Chronicka aplikace -agonistl — astma
- Chronicka aplikace a-agonistli — tachyfylaxe (nosni
dekongestanty)
-  Feochromocytom



Dopamin

Funkce dopaminu mimo CNS : DR
- Hormon, také parakrinné a autokrinné pUsobici faktor
- nema schopnost prechazet HEB! @ @
- Regulace objemu ECF a iontové rovnovahy
- ZvySeni GFR Rodina D1 Rodina D2
- Natriureticky efekt 1
- Imunitni funkce f
- (-).ak’fivace lymfocytu D1 D5 D2 D3 D4
- Endokrinni pankreas
- (-) sekrece inzulinu |

- Srdce
- (+) inotropie
- (+) systolicky TK
- (0) diastolicky TK

(-) (-) Na*a Relaxace (-)
transport voda v hladkeé sympatikus
iontd v GIT  ledvinach svaloviny (CNS)

Klinicky vyznam \

- i.v. aplikace u novorozencl

- Lécba akutniho poskozeni ledvin?
- Kardiogenni Sok

- Septicky Sok

Regulace krevniho tlaku



Chromogranin A

-Golgi network
Charakteristika ps-Golgi petwo
- Kysely glykoprotein CHGA & ' " ‘

- Prekurzorovy protein pro: ifﬁﬁ'}?ﬁfﬁf - - . '
- Vasostatin-1 ' o SINGE, o
- Vasostatin-2 > eNOS DCG "
- Pankreastatin e - [Ca?] 1
- Catestatin 2 St

- Parastatin < H_;.__ﬁ:',{_..',,. D _ :
- Chromafinni buriky AM S S, =
— B-bunky pankreatu | I>
- Paraganglia 45 Catestatin
Y .
- ECL buriky CHGA -d/

Inhibits CA secretion
by acting on a nicotinic

>3 s cholinergic receptors
. o 0B o
Funkce a vyznam 0oyt
- Kardioprotektivni ucinek (katecholaminy) ?&%"&“ﬁ&‘&éﬁﬁ"“’
- Autoantigen — DM1 o et

- Hormony secernujici CgA - marker



Adrenomedulin - AMD
—

Charakteristika
- Hormon, neuromodulator,
neurotransmiter
- Peptid (¢astecnda homologie s CGRP)
- Receptory — kombinace CALCR +
RAMP2/3 - AM1/2
- Nalezenv:
- CNS
- Cévy
- Myokard
- Nadorova tkan

Funkce
- Vazodilatace (cAMP, NO)

- Protekce pri oxidativnim stresu
- Protekce hypoxického poskozeni -
angiogeneze

Vessel Maturation

—
N\
= |
» HaAm A
1 U,
F OO0V AC

PIBK  ATP CAMPGTP* cGMP

‘ l
{~NO «eNos RRK1/2+

S }T 1 { ______ / ___________________ - '

- Kardioprotekce |

Migration

Hypoxia Other stimuli, e.g. cytokines
1 1 Adrenomedullin

s /
PN A gore

Adrenomedullin/CGRP receptor system

RAMP 1 RAMP

(CGRP Receptor) e
RAMP 2 W TTTTTT
(AM1 Receptor) r‘ E“"l
RAMP 3 : p°

(AM2 Receptor)
G-protein complex

L;E Eﬂﬂégﬂgsndomeualceu y h‘| ﬁ[ﬁmﬂun Tumour cell 8

plc RasRat Pk d
Pl—+p, B ?

3 . . . Ras:’na(
o MEKTpiosEak AR Max | oy
Ca | | Caspase8, MEK .7

7
ERK1/2+

Growth Migration Apoptosis Growth
Tube formation

Anglogenesis Increased growth/survival

Vessel growth

Tumour progression



Hormony kury nadledvin

Zdroj cholesterolu — estery cholesterolu nebo plasmaticka membrana

Hormony kOry nadledvin = derivaty
cholesterolu

~ C21 steroidy s dvouhlikatym retézcem v
poloze C17

Mineralokortikoidy a
= Glukokortikoidy

®  Biosynthesis of Steroid Hormones MINERALOCORTICOIDS ;°

Cholesterol

~ C19 steroidy s keto- nebo hydroxylovou 7
skupinou v poloze C17 & Pagcy- :
A dro en ﬁ [oe] llCOStErOﬂE
n 2 _
i sty
C18 steroidy s 17-keto nebo = i 2
hydroxylovou skupinou a bez angularni g : i
methylové skupiny v poloze C10 2 ST 01:Deoxycortiss
: : : ol ¥
STAR (STeroid Acute Regulatory) proteiny z -~y oy e 3 8 5 | - ,(IE;&Y =
g =am| And_roste- > k N 2 :
- Transfer cholesterolu do vnitfni 8+ mﬂ"“" "Iz 2| =
. .7 ’ 7 = - g 5
mitochondridlni membrany = ?,’ g
_g‘- 7
/ o ndrogen)
Regulace syntézy : {Sc-reductase]..

- Akutni (minuty) versus chronicka e oad
Dihydro-
testosterone




Syntéza a sekrece Steroidnich hormonu

Glukokortikoidy - pulzni charakter pod stimulaci ACTH (kortizol — 10 — 20 mg/den)
Mineralokortikoidy — ACTH jen bazalni sekrece, RAAS — angiotenzin Il (aldosteron — 100 — 150 pg/den)

Androgeny — ACTH (DHEA, DHEAS, androstendion — 100 — 150 ug/den)




Regulace syntézy a sekrece

Glukokortikoidy

- ACTH - Ga - aktivace AC a PAK

- Fosforylace cholesterol ester
hydrolazy

- ZvySeni dostupnosti cholesterolu

- ZvySeni syntézy STAR

Mineralokortikoidy
- Angiotensin Il a extracelularni K*
- ACTH (jen bazalni sekrece a jen
akutné)
- RAAS systém
- Renin (juxtaglomerularni
buriky)
- Konverze angiotensinogenu
- Angiotensin Il stimuluje
syntézu a sekreci
aldosteronu
- Inhibice rovnéz somatostatinem a
dopaminem

Diurnal rhythm
Stressors ‘5
(hypoglycemia, A =
hypotension, —)f’f!/ Hypothalamus

fever, trauma,

surgery) v‘v
CRH
* ADH
/ Cytokines
/ / Pituitary
ACTH
‘;1- Adrenals
f_ Cortisol j
Metabolism Cardiovascular system
t Gluconeogenesis | |t Myocardial contractility
1 Glycogenolysis t Cardiac output
t Proteolysis t Catecholamine pressor
t Lipolysis effect

A Regulation of cortisol secretion

| Renal arterial pressure
t B-Adrenergic action ANP

t Prostaglandins / Dopamine
-‘ Extracellular

OO | o
C’Q Renln h‘ r? /_> pressure
" / Na* (+ water)
Kidneys A retention
Angiotensinogen & excralion
Aldosterone l
A
JECF [K*]
Angiotensin |
J‘ ' Lungs
|l <J
Angiotensin I
B Regulation of aldosterone secretion



Maximum v ¢asnych rannich hodinach

Cirkadianni a pulzni sekrece ACTH a kortizolu

B 7] o, N
ACTH Normal ACTH Cushing Disease ;T é\
Uic
25 80 + o o
s
o 15— < 40 Py 23
) 2 1Y ~ 5
. ® 0
20 - 8 D
5 - I
o )
= I | | | [ | [ | | Co
| | 1T I T | I | (o)}
— Cortisol Cushing Disease — ol
Cortisol Normal 1400 ‘g:
600 — 1200 — >
o)}
500 — 1000 2
= 800 o
400 g =
o E 600 c
2 300 - Q.
400 —

£ <
200 — 200 (o)}
0 - =+
T | | [ —— | | S,
0= 24 2 4 6 8 10 12 14 16 18 20 22 24 E,"

! ! ! l ! ! I l Time (24-hour clock)




Metabolismus glukokortikoidu

- Lipofilni

- Konjugaty ‘ . '
- Jatra

- Vazba na proteiny CBG (transcortin, kortizol-vazajici
- Ledviny l

globulin) a albumin ‘
- Redukce, oxidace, hydroxylace a konjugace +
- Glukuronidy a sulfaty _—
Lokalni metabolismus glukokortikoid( — . —_—

- Poloc¢as 70 — 90 min
Detoxikace
- Tkané s rGznou expresi isoforem 11[3-hydroxysteroid

Auagouisa

dehydrogenazy typu | (konverze kortizonu na Kortizol- Volny Kortizol-
kortizol) ) albumin kortizol CBG
- Jatra, tukové tkén, plice, kosterni svaly, hladkd -20-50%  -do10% -az80%

svalovina cév, gonady, CNS

- Tkané s ruznou expresi isoforem 11B-hydroxysteroid
dehydrogenazy typu Il
- Tubuldrni systém




U&inky glukokortikoid(

1. Vazba GC na prislusny receptor

2. Konformacni zména a disociace receptoru z

komplexu z HSP70 a HSP90

Migrace do jadra

4. Vazba na GRE spole¢né s aktivacnim
proteinem (AP1)

2

Glukokortikoidy ovliviauji intermediarni
metabolismus, stimuluji proteolyzu a
glukoneogenezi, inhibuji proteosyntézu (zejména
ve svalech) a stimuluji mobilizaci FFA.

H binds cytosolic R

Vi

Release regulatory proteins

AV

Expose nuclear localization signals

\V

HR complex translocates to nucleus

N

Bind to HREs in DNA

vl

T or | gene transcription

Type |l

* Specific for GC

(i )
i ;

Cortisol

11B-Hydroxysteroid dehydrogenase

Type 1 NADP(H)

Cortisone < Cortisol

Type 2
NAD ;
——3 Cortisone

Cell surface

» Specific for MC
s High affinity for GC

Specificity of MC action

* Localization of MCR
* 113-HSD2 in MC target cells

* Greater affinity of MCR to aldosterone




Specificke ucinky glukokortikoidu

Imunitni systém

Metabolismus

Kostni tkan

lontové kanaly a transportéry

Endokrinni systém

Rlst a vyvoj

Inhibitor jaderného faktoru-kB, haptoglobin,
TCR, p21, p27, p57, lipokortin

PPAR-y, glutamin syntdza, glykogen syntaza,
Glu-6-fosfataza, leptin, y-fibrinogen,
cholesterol 7a-hydroxylaza

Androgenni receptor (AR), receptor pro
kalcitonin (CTR), alkalicka fosfataza, IGFBP6

ENaC-a, -B a —y, SGK, akvaporin 1

Bazicky FGF, VIP, endotelin, RXR, receptor
pro GHRH, receptory pro natriuretické

peptidy
Proteiny surfaktantu A, B, C

Interleukiny, TNF-a, interferon-y, E-
selektin, COX-2, iNOS

Tryptofan hydroxylaza,
metalloproteazy

Osteokalcin, kolagenaza

GCR, prolaktin, POMC/CRH, PTHrP,

ADH

Fibronektin, a-fetoprotein, NGF,
erytropoietin, G1 cykliny a CDK



/ Vo

Prehled Ucin

Kardiovaskularni systém:

- Zvyseni senzitivity ke katecholaminiim (o.2-AR)

- Zvyseni senzitivity k angiotenzinu

- Inhibice NO-zprostfedkované vazodilatace

- Stimulace syntézy angiotenzinogenu

-V zavislosti na aktivité HSD11B2 zvyseni retence
Na* v distalnim tubulu a zvySeni exkrece K*

- ZvySeni GFR

- Zvyseni resorpce Na* v proximalnim tubulu
==

Imunitni systém:

- Snizeni poctu lymfocytu (T vice nez B) na zakladé
jejich redistribuce do sleziny, lymfatickych uzlin a
kostni dfené

- Zvyseni poctu neutrofil{l

- Snizeni poctu eozinofil( a bazofil{

- Inhibice diferenciace monocytl do makrofag(

- Inhibice syntézy imunoglobulin(

- Inhibice syntézy cytokin(

- Inhibice sekrece histaminu a serotoninu ze
zirnych bunéek

- Inhibice syntéza prostaglandin(

N3 OYIUASIY JUSSAAZ

yauIRn JuAlisaidnsounuwi

A

ez1304d

BN

e Anl

ku glukokortikoidu

Endocrine system:
| LH, FSH release
| TSH release
| GH secretion

i
Brain/CNS: y /

Depression \
Psychosis \
N, | (8 .
VL0 Eye:
/ Glaucoma
- "/// ~
Carbohydrate/lipid metabolism: /" P | [ N N

t Hepatic glycogen deposition 4 Ry
t Peripheral insulin resistance [ || \
t Gluconeogenesis ' ‘ /
t Free fatty acid production
Overall diabetogenic effect

Gl tract:
Peptic ulcerations

| Cardiovascular/renal:

Salt and water retention

Hypertension

Adipose tissue distribution:
Promotes visceral obesity

Bone and calcium metabolism: ; X Y \ \
} Bone formation ‘ \
| Bone mass and osteoporosis

N
Skin/muscle/connective tissue: /

Protein catabolism/collagen breakdown
Skin thinning
Muscular atrophy

Growth and development:
| Linear growth

Immune system:
Anti-inflammatory action
Immunosuppression



Glukokortikoidy - klinické aspekty

glukokortikoid(:

Endokrinologie Substitucni terapie s
_ » - Steroidni diabetes

Dermatologie Dermatitidy _ Sekundarni osteopordza
Hematologie a hematoonkologie Leukémie, lymfomy, hemolytickd anemie,

idiopaticka trombocytopenicka purpura - Dexametazonovy test
Gastroenterologie Ulcerativni kolitida, Crohnova choroba i Metyrafpono:/y’test

- CRH stimulacni test

Interna a infekéni Chronicka aktivni hepatitida,

transplantace, nefroticky syndrom,

vaskulitidy
Neurologie Otok mozku, zvyseny intrakranialni tlak
Pneumologie Astma, angioedém, anafylaxe, sarkoiddza,

obstrukéni plicni choroby

Revmatologie Systémovy lupus erytematosus, arteritidy,
revmatoidni artritida




Glukokortikidy — klinicke aspekty

o
(@]
A
N
~
T
N
()
N

Cushingliv syndrom Addisonova choroba



Mineralokortikoidy — regulace sekrece aldosteronu

L Angmtemfn Il O Aldosterone y/
Angiotensin | M :
jf:tfff’/”vq 0 \

</

8
-

1 Plasma volume

'

T Angiotensin Il

!

Adrenals
T Aldosterone release
Vasculature
T Vasoconstriction

'

Cortical collecting ducts
T Na* reabsorption
T K* secretion

!

Restore plasma volume




U&inky mineralokortikoidd

Recgr?:;)gné distribuce —{ Principal cells (PC)
A PC

- Keratinocyty

AM * T Na' transport enzyme synthesis & activity
- Neurony (CNS) \ * ENaCs (Amiloride-sensitive Na* channels) (AM)
- Myocyty * Electrogenic 3Na*/2K*-ATPase (BM)
- Bunky hladké svaloviny
: B ENaC
velkych cév
s s v @ N + /
Hlavni Gc¢inky aldosteronu S y EDZ Na*
: o eats Q +
- Stimulace epitelialniho @ 2K
sodikového transportu 3 K* =
- Distalni tubulus a sbéraci 15 3
‘ ® BM - 2
kanalek = 3
- Distalni kolon = P N\

- Slinné Zlazy

HCO,™ _@" H'
3 Z(DI [ Intercalated cells (IC)
cr \/ ATPase

J » T H'-ATPase proton pump (apical)
IC o CI7/HCO45™ exchanger (basolateral)




Androgeny nadledvin

- DHEA je vyznamnym prekurzorem syntézy

pohlavnich hormont STS
- Konverze en?ymy ze skuplny B-hyd-roxy.f,teromlj ’ DHEAS: OHERA

dehydrogenaz a aromatazou v perifernich tkanich OHEA-ST
- Moind pritomnost CASH (cortical androgen- l 3p-HSD

i i Aromatase

StImUIatmg hormone) Androstenedione — = Estrone
Mozné funkce androgent nadledvin
- Libido a ,regulace” libida 173-HSD 1 l T l 17p-HSD
- Kardioprotektivni vlastnosti u muzu Aromatase ,

Testosterone A 17[-Estradiol

- Moina protektivni uloha pred karcinomy vajecnikl a
prsu u premenopauzalnich zen Ky Badiiciiad l
- Neuroprotekce
- Vliv na syntézu a sekreci: Su-Dihydrotestosterone
- IGF-1
- Testosteronu a dihydrotestosteronu
- Estradiolu
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Klinicke aspekty

Kongenitalni adrenalni hyperplazie (CAH)
- prenatalni virilizace (vysokda koncentrace androgen in
utero)
- Deficit 21B-hydroxylazy, pozn. ,,sul ztracejici forma“
- Deficit 11B-hydroxylazy, pozn. ,hypertenzni forma“
- Deficit 3B-hydroxysteroid dehydrogenazy |l
- Deficit 17a-hydroxylazy
Kongenitalni lipoidni adrenalni hyperplazie
- Defektni konverze cholesterolu na pregnenolon
Adrenogenitalni syndrom
Hyperaldosteronismus
- Primarni hyperaldosteronismus
- Sekundarni hyperaldosteronismus se zvySenou
hladinou reninu
Sekundarni adrenalni insuficiencie (ACTH)
Terciarni adrenalni insuficiencie (CRH)
Hyporeninemicky hypoaldosteronismus
Pseudohypoaldosteronismus

Syndrom zdanlivého nadbytku mineralokortikoid(
- Inhibice nebo absence 11B-hydroxysteroid




