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NUCLEAR AND NON NUCLEAR
ACTIONS OF GLUCOCORTICOIDS
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Figure 1 Domain structures of estrogen (ER) and progesterone (PR) receptors. LBD,
ligand binding domain; DBD, DNA binding domain; AF, transcription activation
domain (AF-1, AF-2, AF-3). The percentages indicate the amino acid identity between
domains of ERot and ERJ3 and between A and B forms of PR. The N-terminal domain
of PR contains a polyproline sequence motif that interacts with the SH3 domain of Src.






TABLE 1 Variant forms of ER and PR associated with the cell membrane

Receptor Cell type Rapid response References

62-63-kDa ER-X (related Neo-cortex E-activation of MAPK (79, BS)
to ERax LBD)

46-kDa ERa (N-terminal Endothelial cells E-activation of eNOS (166)
truncation ER«)

45-kDa ER«a (N-terminal Osteoblasts Activation PKCa and Src (167, 168)
truncation ER«)

46-kDa ER« (related to MCF-7 cells E-activation MAPK and (169)
ERa LBD) Akt

50-52-kDA PR (related to Spermatozoa P-initiated acrosome (123)
PR LBD) reaction

54-57-kDa PR (related to Spermatozoa P-initiated acrosome (118, 122)
PR LBD) reaction

60-kDa PR (related to PR Owvarian P-induced Ca** flux and (154—156)

LBD)

granulosa cells

activation of MAPK




HORMONAL ACTIVITY

At the molecular level there is little difference in the
way how cellular activity is regulated between
classical neurotransmitters that act across synapfic
clefts, intercellular factors acting across gap junctions,
classic endocrine and paracrine activity and a variety
of other chemical messengers involved In cell
regulation - such as cytokines, growth factors and
iInferleukins;

Progress in basic cell biology has revealed the
biochemical similarities in the messengers, receptors
and intracellular post-receptor mechanisms
underlying all these aspects of cell function.



Table 18.5

Nomaenclature and biochemistry of hypothalamic, pituitary and peripheral hormanes

Hypothalamic hormones Pituitary hormones Paripharal hormones
Gonadeirophn-elexng harmaone Lutenizng hormaone {LHI Oestragens/sndragens | Starod rng)
(GaRH, LHRH) [Decapepbios) Folbcle-stimulating bormone (FSH)
[ Two-chasn er, § pephdes]
Prolactin mhibing factor Predactn (PRL) (Sngle chain papéide] -
(FF - dopamine) (Amme)
Growth hormone-relaasing hormone Growth hermone (GH) {Peptide) insuln-tke growth factord (KGF-1)
(GHEH) { Pepiide) (Pepbe)
Somatostabn (GHRIH) [Cycht pepbide)
Thyredrophinreleatng hormana | TRH) Thyroid-strnulating hormone (T5H) Thyroxiee (T ), triodathyronime (T
{ Tripephde) [Two-chan &, # papdidel (Thyronmnes
Corticotropinseleasng hormane |CRH) Adrenocorticotrophic harmone (ACTH) Cortisol | Sheroid ring]
{ Single-chain peplice] [ Singie-chain peptide)
Vasopressn [antidwretic hormose; ADH) - -
(Nonapephde)
Ouytocin . .
(Nonapephide)

ME: The @ chales of LH, FSH aad TSH are Mentical
GHATH, growth bormone fektase inkibbory hoemone
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FUNKCE OSY - PRIKLAD

TRH (thyrotrophin-releasing hormone) je secernovdn v
hypotalaomu a je fransportovan portdlnim systemem do
hypofyzy, kde stimuluje thyreotropni bunky k produkci
thyreoidniho stimulacniho hormonu (TSH).

TSH se sekretuje do systémove cirkulace, kde stimuluje
vychytavani jodu stithou zldzou a syntézu a uvolnéni T3 a
4.

Konverze T4 na T3 v perifernich tkanich je stimulovdana
TSH.

13 a T4 vstupuji do bunék, kde se vazou na nukledni
receptory a ovlivnénim franskripce genu zvysuji
metabolickou i bunecnou aktivitu.

/pétné vazby mezi T3, T4, TRH a TSH.



Megative
feadback loop

Ferigheral '
; Peripheral __ Tissue
COMMNrsion - tlssues -hm:ﬁms
Ts
Thyroxine +



Non-Resting

metabolic rate

---1-

Resting

metabolic rate

v

Exercise

activity fidgeling

Thermic
effect of Food

Arfiisal

leaeping
mefabalic
rata

EMR

Basal metabolic rate

Work

on environment

Adaptive
thermogenesis

Beyond voluntary control




Manifestace hyper- a hypotyreoidnich stavu

Hladina organizace Hypothyreoidismus Hyperthyreoidismus

Bazdlni metabolicky |Snizeny Zvyseny

obrat

Senzitivita na Snizend Zvysend

katecholaminy

Celkové znaky Rysy myxedému Exoftalmus
Hluboky hlas Pomalé mrkani
Utlum rostu (u déti)

Hladiny cholesterolu |ZvySené SniZené

Celkové chovani
Mentdini retardace Neklid,
Bradypsychismus iritabilita, 0zkostnost
Somnolence Hyperkineza

Neschopnost odpogéivat




MANIFESTACE HYPER- A HYPOTYREOIDNICH STAVU

Hladina organizace Hypotyreoidismus Hypertyreoidismus
Kardiovaskularni Snizeny srdeéni vydej Zvyseny srdeéni vydej
funkce Bradykardie Tachykardie a palpitace

Diarhea
Obstipace ZvySend chut k jidlu

Funkce GIT

Respiraéni funkce
Svalovy tonus a
reflexy

Teplotni tolerance
KuzZe a viasy

Snizend chuf k jidlu
Hypoventilace
Snizené

Chladovd intolerance
Snizené poceni
Lomiva a suchd kuze a
viasy

Narust

Dyspnoe

Zvysené,
s tremorem a fibrilaci

Intolerance tepla
Zvysené poceni
Tenkd a leskld kuze a
viasy

Ztrata hmotnosti
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Symploms
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Poverty of movement
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Table 18.22
Causes of hypothyroidism

PRIMARY

Congenital

Agenesis

Ectopic thyroid remnants

Defects of hormone synthesis

lodine deficiency

Dyshormonogenesis

Antithyroid drugs

Other drugs (e.g. lithium,
amiodarone, interferon)

Autoimmune
Atrophic thyroiditis
Hashimoto's thyroiditis
Postpartum thyroiditis

Infective
Post-subacute thyroiditis

Post-surgery
Post-irradiation
Radioactive 1odine therapy
External neck irradiation

Infiltration
Tumour

SECONDARY
Hypopituitarism
|solated TSH deficiency

Peripheral resistance to
thyroid hormone

8 Elsevier Science Libd
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Table 18.23
Causes of hyperthyroidism

Common

Graves' disease (autoimmune)
Toxic multinodular goitre
Solitary toxic nodule/adenoma

Uncommon
Acute thyroidiis
viral (e.g. De Quervain’s)
autoimmune
postirradiation
post-partum
Gestational thyrotoxicosis (hCG stimulated)
Exogenous iodine
Drugs — amiodarone
Thyrotoxicosis factitia (secret T, consumption)

Rare

TSH-secreting pituitary tumours

Metastatic differentiated thyroid carcinoma
hCGproducing tumours

Hyperfunctioning ovarian teratoma (struma ovarii)

& Elsevier Science Lid



Table 18.21

Characteristics of thyrold function tests in commaen thyrold disorders (the clinically most informative tests in each
situation are shown in bold)

TSH Total T, Frea T, T,

R0 2 RAVE OCTOM o) S (E=ES ey IR LIl 1 oy R).
Thyrotoxic osis Suppressad (< 0.05 mU/L) increased Inc rocesod Inc ressad
Primary hypothyroldiem Increased (= 10 mU/L) Loy kerw-normal Lora lerw-norma Mormal or low
T5H daficancy Low-normal or subnormial Low,Sow-normal Low,Tow -normal Normal or low
T, toxicoss Suppressed (< 0.05 mUA) Hormal Hormal Ir: rearad
Comparsated euthyroidiem  Slightly increasad (5-10 mU/L]  Normad Normal Nermal

@ Elsevier Science Lid



PRIMARY ALDOSTERONISM (PA),

characterized by autonomous aldosterone
overproduction by the adrenal glands, atfects
6% of the general hypertensive population and
can be either sporadic or familial.

Aldosterone-producing adenoma (APA) and
bilateral adrenal hyperplasia (BAH) are the two
most frequent subtypes of sporadic PA and 4
forms of familial hyperaldosteronism (FH-I o FH-

V) have been identified.



PRIMARY ALDOSTERONISM (PA),

Germline mutations in KCNJS and
CACNAIH cause FH-IIl and FH-IV,
respectively, while germline mutations in
CACNA D cause the rare PASNA
syndrome, featuring primary aldosteronism
seizures and neurological abnormalities.



PRIMARY ALDOSTERONISM (PA),

Somatic mutations in four genes (KCNJS,
ATPTAT, ATP2B3 and CACNA D), differently
implicated in intracellular ion homeostasis,
have been identified in nearly 60% of the
sporadic APAs.



ADDISON'S DISEASE

IS a primary adrenocortical insutficiency
with a deficiency in corticosteroids and
mineralocorficoids. The most common
cause for a primary adrenocortical
INnsufficiency in Western populations is an
autoimmune process (80 %). Further causes
are cancer metastases, especially
bronchial carcinoma, malignant
melanoma or renal cell carcinoma.



ADDISON DISEASE

IS an acquired primary adrenal
iInsufficiency, which is a rare but
potentially life-threatening endocrine
disorder that results from bilateral adrenal
cortex destruction leading to decreased
production of adrenocortical hormones
Including cortisol, aldosterone, and/or
adrenal.



ADDISON'S DISEASE

In developing countries, kidney tuberculosis
s still the most common cause of primary
adrenocortical insufficiencies.



ADDISON'S DISEASE

The symptoms manifest in a rather diffuse
clinical pattern with unspecific general

symptoms like fatigue, myalgia, hauseaq,
and weight |oss.



ADDISON'S DISEASE

In case of iInadequate substitution of
adrenocortical hormones, there iIs a risk of an
Addisonian crisis.

Triggers of Addisonian crises are sfress
situations with an increased demand for
corfisol, e.g. infections or severe physical sfress.
The therapy of an Addisonian crisis is
substitution with high-dose hydrocortisone.
Long-term therapy consists of hydrocortisone
und fludrocortisone.



ADDISON DISEASE

INnsidious course of action usually presents
with glucocorticoid deficiency tollowed by
mineralocorticoid; however, it can present
acutely, especially with inter-current illness,
with adrenal crisis.

The most common cause of primary adrenal
INsufficiency is autoimmune adrenalifis
(Addison disease) which is associated with
Increased levels of 21-hydroxylase
antibodies.




AUTOIMUNNI POLYLANDULARNI SYNDROM

= soucasné autoimunitni postizeni nejmené
dvou endokrinnich zlaz

APS-1 je jedinym autoimunitnim onemocnénim ,
U néhoz byla prokdzdna monogenni dedicnost,
s kompletni penetranci.

Prvni autoimunni choroba s genetickym
problemem mimo HLA.

Mutace v genu AIRE (21922.3, autoimmune
regulator), ktery se zrejmé uplatnuje v regulaci
rovhovahy mezi Th1 a Th2.



i Follicular phase
@ Elsevier Science Lid

Hypotalamo-hypofyzarne- gonadalni osy u muze a zeny.
Zelené znacené negativni zpéetné vazby



HYPOTALAMICKO-HYPOFYZARNE-
TESTIKULARN{ OSA

GnRH_(LHRH) jsou pulzné uvolnovany z hypotalamu a stimuluji
uvolnéni LH a FSH z ahenohypofyzy.

LH |s’rJ;mquje tvorbu  testosteronu v Leydigovych bunkdch
varlat.

Produkce testosterony vede systémové k tvorbé muzskych
sekundarnich pohlavnich znaku, anabolizmu a udrzent libida.

Lokdalné napomdahd spermatogeneze.

Testosteron cirkuluje ve vazbe na sex hormone-binding
globulin (SHBG).

Negativne zpétnovazebné tlumi produkci GnRH.

FSH stimuluje. Sertoliho bunky v seminifernich kandlcich k
produkci zraleho spermartu.

Sekundarni sexudini charakteristiky, k jejichz rozvoji je potrebny
testosteron, jsou: rust publickeho, axilarnihno ochlupeni @
vousu, rust vnejsich genitdlii, hlasivek, ovlivheni sekrece mazu,
svalovy rust a posléze tvorba frontalni alopecie.



HYPOTALAMICKO-HYPOFYZARNE-
GONADALNI OSA U ZENY

U dospelé zeny se ustavuje menstrucni cyklus cca 28
denni, pod vlivem hypothalamickeho GnRH.

Pulzni sekrece GnRH (2 hodinové intervaly) stimuluje
uvolnéni hypofyzdrnich LH a FSH.

LH sfimuluje  produkci  ovaridlnich  androgenu
ovarialnimi theka bunkami.

FSH stimuluje rozvoj folikulb a akfivitu aromatdzy
(aromataza konvertuje ovaridlni  androgeny na
estrogeny) v ovarialnich granuloznich bunkach.

FSH také stimuluje uvolnéni inhibinu z ovaridinich
stromalnich bunek

Inhibin inhibuje uvolnéni FSH.

Dominantni folikuly jsou vybrdany 8.-10. den cyklu pro
vyvoj ve zraly Graafuv folikul.



HYPOTALAMICKO-HYPOFYZARNE-GONADALNI OSA
U ZENY

Folikularni faze
Estrogeny uskutecnuji v adenohypofyze dvoiji zpétnovazebnou akci:

Zio%}’rku inhibuji sekreci gonadotropinu (negativni zpétnovazebny
Okru

Pozdgji vysoké hladiny zvysuji sekreci GnRH a zvysuji citlivost LH na
GnRH _(pozitivni zpétnd vazba), coz vede k ndhlému ndrustu LH
uprostred cyklu, ktery indukuje ovulaci ze zralého folikulu.

Folikul se potom diferencuje do corpus luteum, ktere sekretuje jak
progesteron, tak estradiol v druhé poloviné cyklu (lutedini faze).

Esfrogeny napred a progesteron pozdeiji zpUsobuiji proliferaci

endomeftria jako pripravu na pripadnou implantaci: pokud k ni

nedojde, dojde k regresi corpus luteum, klesa sekrece progesteronu

%lr&rlw_llblnFuSHendome’mum se odlouci (menstruace) a narUstd sekrece
NRH a

Dojde-li k implantaci a pocatku t€hotenstvi, corpus lutfeum produkuje
lidsky choriovy gonadotropin (HCG), ktery udrzi funkci corpus luteum
do 10.-12. tydne gestace. Béhem této doby vznikajici placenta
dozrava do schopnosti dostatecCne produkce estrogenU a
progestenu pro vlastni funkci.



D
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Hormonalni a folikularni zmény béhem normdiniho menstruaéniho cyklu.



HYPOTAL,AM,ICKO—HYPOFYZARNE—
GONADALNI| OSA U ZENY

Estrogeny indukuji tfaké zenské sekundarni
charakteristiky:

ROZVOJ prsou a prsnich bradavek
RUSt vagindini a vulvarni oblasti
RUSt pubického ochlupeni

RUSt a zrdni délohy a vejcovodu
Cirkuluji ve vazbé na SHBG.
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PROLAKTINOVA SEKRECE ZA
FYZIOLOGICKYCH PODMINEK

Prolaktin  je pod vlivem tonicke inhibice
dopaminem, cadsteCné flumen hormonem
uvolnujicim tyreotropin.

Prolaktin stimuluje sekreci mléka a redukuje
aktivitu ovarii.
Snizuje pulzatilitu GnRH

Cdstecné blokuje puUsobeni LH na ovdria a
testes, coz muze vést k hypogonadismu.



PUBERTA

......

Mechanismy Iniciujicl pubertu nejsou zcela
jasne, ale must dojt k centralnimu
odblokovaniinhibice GnRH .

LH a FSH jsou u prepubertdlniho ditéte nizkée.

V_ casné puberté zacind FSH narustat,
predevsim v nocnich pulzech; nasleduje
narust LH s naslednym zvysenim hladin
testosteronu nebo estrogenu.

U chlapcu zacingji pubertdini zmény ve
Ive’rkU]O_M let a jsou dokonceny mezi 15a 1/
ety.

Nejvyssi rychlost rustu mezi 12-17 lety béhem
pozadni faze vyvoje varlat.

PIné funk&ni spermatogeneza.



PUBERTA

U divek zaCind puberta asi o rok drive. Rozvoj
prsou zacind mezi 9.-13. rokem pokracuje do

12 - 18 let.

Pubické ochlupeni vznikd mezi 9.-14. rokem @
je dokonceno mezi 12.-16. rokem.

Menarche nastupuje relativne pozde (11-15
ef)

Nejvetsi rychlost rustu 10-13 let
RUst dokoncen dfiv nez u chlapcu.
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\vlék a puberta.
Cisla 2-5 znamenaji stadia rozvoje



PUBERTAS PRAECOX

Rozvoj sekunddrnich  pohlavnich znaokUu nebo
mencﬂchg U Qﬁl/ek pod 9DIe’r \%ku.

Vsec ripad atfi do rukou détského
endo rr‘i}{nol&gg. i i iy
Idiopaticka p. p. u chlapcu velmi vzacna.

Cerebrdlni. Hypotalamické nemoci, zejména
fumory.

McCune-Albright syndrom. U, divek,, s skyt
'Fcoclﬁgéyéiﬁéﬁy,@ﬁbré nlddysplozil olzo%(nl p?ngjr\%/en dcsl

Predcasng thelarche. Predcasny _rozvoj prsoy,
néekdy e%}tclﬁ\o m% Ve, \%(f(u vy 2 Iet.) lOIv\L%U
regredovar .ne erzistovat az do puberty.
vyVoji tolikulu nde O th|. J A
Predcasnga . adrenarche. Casny rozvoj pubickeho
ockﬁu enﬂ bﬁz ﬁmc/]c% zmce:n, go E %’rgcﬁ vgku,
cos’reﬁ)u divek.



OPOZDENA PUBERTA

Vice nez 95% déti ma priznaky puberty
ve veku 14 let.

S vysetrenim se zacind v 15 lefech

Konstitu€ni opozdenost: stav puberty,
kostni vek a vyska jsou v souladu.
Pozitivni rodinnd anamnéza u chlapcu,
u divek zridka.



MENOPAUZA

UkoncCeni periodicity u zen ve veku 45-55
let.

Koncem 40. let véku zeny zacinaiji stoupat
hladiny FSH, pozdeji LH.

Pokles hladiny estrogenu. Nepravidelné
cykly, amenorhea netbo menorhagie.

Menopauzalni hormonalni profil:
Nizké hladiny estradiolu
Vysoce zvysené hladiny LH a FSH.



Table 18.17

Amenarrhesa = differential diagnosis and investigation

Diagnoss Bioc hamical markers Socondary tosts

Polycystic ovarian syrdrome”
Rormal/shghtly hagh testostersae Sefum androgess
Mormal/high LH SHEG
Hormal F5H Uitrascand of ovary
Rormalhigh pralactn Progesterone challeage
Vanable et sl

Cwarian failure

Cvanan dysgeness’ Hagh F5H Repeat FSH

Prémature ovariaa falure’ Hgh LH Karyolype

Steroid biosynthetic defect” Low estradiol Uitrascend of ovany/uterys

{Oaphorectamy) Rormal prolactin Laparoscopy/tiapsy of ovary

{Chemotherapy) HCG strmulsbon

Resmtaad cvary syndrome

Gonadotrophin failune (see also hypothalamic causes below)

Hypothalamic=pitudary dsease” Low LH Putary MM f diagnosis unchear

Kalmanan's synciome” Low FSH Clamidene test

Asonexia” Lera estradeal Possibly LHRH teat

Weight loss” Mormal/low prolactn Serum thyroone

General lness”

Possible hypothalamic causes

Hypothalamic amancerhoes” Yanable LH Serum thyroame

Weight gam,lass” Yanable FSH Sequm testosterone, SHEG

Exercpnduced amencirhoes Mormal prokactin

Postpill amenorihosa Low/sormal estraded Puttary MR ualess dagnoss clear

& Elsevier Science Ltd



PREDCASNA MENOPAUZA

Pred 40 lety veku

Selhani funkce ovarii autoimunni nebo
nezndmé etiologie



STARNOUCI MUZ

Progresivni ztrata sexudlini funkce s redukci
rannich erekci a frekvence pohlovnlch styku.

Vék je velmi individuadlni, vyviji se profil:
Snizuje se celkovy testikularni objem
Gonadotropiny postupne rostou.



DISORDERS OF SEXUAL DIFFERENTIATION

Disorders of sexual differentiation are
rare but may affect chromosomal,
gonadal, endocrine and phenotypic
development.

Such cases always require extensive,

multidisciplinary clinical management.
An Individual's sex can e defined In

severdal ways:



DISORDERS OF SEXUAL DIFFERENTIATION

Chromosomal sex. The normal female is 46XX, the normal
male 46XY. The Y chromosome confers male sex; if it is not
present, development follows female lines.

Gonadal sex. This is obviously determined predominantly by
chromosomal sex, but requires normal embryological
development.

Phenotypic sex. This describes the normal physical
appearance and characteristics of male and female body
shape. This in furn is a manifestation of gonadal sex and
subsequent sex hormone production.

Social sex (gender). This is heavily dependent on phenotypic
sex and normally assigned on appearance of the external
genitalia at birth.

Sexual orientation - heterosexual, homosexual or bisexual.
Some studies suggest that there may be some element of
genetic determination of homosexuality.



DETERMINACE POHLAVI

xMozkova sexudlni diferenciace nemuze zacit bez
iniciace normalni sexualni determinace fetalnich gonad
pod vlivem genelickeho sexu. Behem casneho \
embryonalniho vyvoje se gonady 1ol<o primarni zdroje
steroidnich hormonu nelisimezi chlapci a divkami a jsou
nazyvany bipoftencialnimi gonadami.

Iniciace jejich v premény ve varlata u chlapcu je fizeno
Ero’r,e!nem sex-determinujici oblasti chromosomu Y(SRY),

tery je kodovan Sry genéem na kratkem ramenku Y
chromozomu. SRY protein (Clen rodiny DNA .
transkripcnich faktoru jﬁpu SOX diferencuje presSertolino
pbunky na Sertolino bunky. Sertoli bunky sekretujl protein
Desert Hedgehog, ktery zpusobuje diferenciaci @
expanzi Leydigovych bunek, ktere syntetizuji testosteron.
V nepritomnaosti Sry, coz je pripad fetu zenskeho pohlavi,
se bipotencialni dondady diferencuji do ovaril.



SEXUALNI DIFERENCIACE MOZKU

Celkové hladiny testosteronu jsou u savcich samcu
béhem fetdlniho i perinatdalnino vyvoje vyssi. Ve
specifickych Casovych vyvojovych bodech jsou
cirkulujici hladiny testosteronu zretelne zvysene.
Hladina testosteronu u chlapcu starfuje a zvysuje se
béhem druhého mésice prvniho trimestru a dosahuje
nejvyssich hodnot ve druhem trimestru. Tyto hodnoty
zustavaiji vysoké az do pozdni gestace.

Okolo porodu jsou ale tyto hladiny jen o malo vyssi u
chlapcu nez u divek.

V prvnim roce po narozeni vznika dalsi velky vzestup
hladiny testoteronu, ktery se udrzuje az do zacatku
puberty, a fen iniciuje sexualni diferenciaci mozku.




SEXUALNI DIFERENCIACE MOZKU

Incidence nékerych nemoci (anorexia nervosa, bulimia)
mnohem vyssi u Zen nez u muzU; u muzU castéjsi dyslexie,
spdankova apnoe.

Incidence ,,gender identity disorders* take zdlezi na pohlavi.
Napfr. v Holandsku je 3x méné transsexudlU ,,male-to-
female" nez female-to-male.

Rozdily téz v incidenci psychiatrickych nemoci.



Table 18.18

Disordors of sexual differantiation

Condition C hromosomes Gonads Phenotype Remarks
Temned's syndrome 45X Sareak Female Often morpholagecal fetures
(e, short stoture, web
nieck, coarctabes of sorta)
Gonadad dysgenests 46Xy SAreak or Immature female
mnimal testes
Congenital adrendl bypeiplysia  AB00 Oy Fermale with wariabie Obwoous androgen excess
winig abice
Vinkzmg tumewr 46X Owary Femabe with wariable Obwious androgen excess
winig abwom
True hermaphradtem 460 XY Tesbrs and ovary Male ar ambiguous
oF Miod 3¢
Kinelelter's symdrome 470 Senall testes Male, oftes with Ml ary ore bypogonadal
gynaecomastia
Testscular ferninag ation 461y Testes”® Ambguous or infanble Androgen receptor defectye
Femae
Testacular synthetec defects 46Xy Testes” Cryptorchsd, ambegeous
So-Reductase defaiency 46Xy Tesbes Cryptarchid, ambageous Empaned convirios of
festostercas {0
dehydretestosterone
Aacachia ey Al st Enerature Memale

"Gonadechomy advised Decawse of high risk of makgnaacy

@ Elsevier Science Lid



HYPOGONADISMUS U MUZU

o Kryptorchismus. Do 5 let museji varlata
sestoupit do Sourku. Potom se germinativni
epitel dostadvd do rostouciho rizika: v
puberté jsou nesestoupld varlata spojena se
subfertilitfou. Intraabdomindlni varlata maiji
zvyseneé riziko malignizace.

o Klinefelteruv syndrom (dysgeneze
seminifernino  fubulu) je chromosomalni
onemocnéni (47XXY), které postihuje 1/
10000 muzu a zahrnuje  dysgenezi
seminifernich tubul0 a ztrdtu Leydigovych
bunék. Infertilita, nékdy mentdlni retardace.




HYPOGONADISMUS U MUZU

o Kallmanpuv syndrom: izolovany deficit
GnRH. Casio spjat se snizenim nebo
vymizenim cCichu “(anosmia), nekdy jsou
spolecne pritomny dalsi  abnormality
kostni  (rozstepy paifra), rendlnd a4
cerebralnl  (napr. barvoslepost). Casto
familiarni vyskyt, vaziba ng chromosom X.
Fertilita muze byt zachovana.

0 OligLos ermieé nebo azoospermie muze
vwznikar v dusledku deficitiu androgenu,
Castejl se FOZVII]I f]CIKO nasledek primarn
iInsuficience varlatf.

o Azoospermie s normalni velikosti varlat a s
nizkymi hladinami FSH ukazuji na blokadu
vas deferens.




GYNEKOMASTIE

o Je rozvoj prsni zZldzy u muze.

o Pubertalni gynekomastie se objevuje
az u 50% normdlnich chlapcd,
obvykle asymetrickd. Spontdnné mizi
Za 6-18 mésicu.

o Pricinou patrné relativni nadbytek
estrogenu.



GYNEKOMASTIE

U starsich muZo je vidy diUvodem k
pOzZzOrNému vySetreni  k  vylouceni
zavaznych nemoci, jako je  bronchidlni
karcinom a testikularni fumory (napr.
tumor z Leydigovych bunék).

Casty je viiv 1ékD (digoxin a spironolakton)
Vaznd insuficience jater



HYPOGONADISMUS U ZEN

O

Snizend funkce ovarii vede k nedostatku
estrogenu a k porucham menstruacnino
cyklu. Symptomy zaviseji na veku:

Pred zacdtkem _puberty vznikd primarni
amenornhea, pripadne s opozdenou
pubertou

Po puberté se rozviji sekundarni
amenorhea a hypogonadism.

Deficit esfrogenu

Amenorrhoea

Nepritomnost period

/retelné nepravidelné rfidké periody



HYPOGONADISMUS U ZEN

- Amenorrhoea pri nizké vaze

o Pro pravidelnou menstruaci je potrebnd
minimalni hmotnost organismu.
Anorexia nervosa s exireémné nizkou
vahou je biochemicky neodliSitelnd od
deficitu  gonadotropint.  Podobné
problémy se objevuji u zen s intenzivnim
fyzickym tréninkem a u tanecnic.



HYPOGONADISMUS U ZEN -PCOS

Syndrom polycystickych ovarii (PCOS) je syndromem
ys vysg)kgu grex/olen?gl:cl;(u ngs Lglem%)% \

s nejasnou etiologii

<§ dosud nikoli jednoznacné poznanou patogenezi

s dosud nezmapovanym genetickym pozadim.

Prcz>edjmgnc'>zu PCOS je nutnd pritomnost dvou znaku

oligomenorhea
hyperandrogenismus 11}
polyfolikularni morfologicke zmeny na vajecnicich.



HYPOGONADISMUS U ZEN -PCOS

U priblizne poloviny zen s PCOS se zjistuje
Inzulinova rezistence.

Rizika:
Infertilita
rizikove téhotenstvi
karcinom endometria
poruchy glycidového metabolismu
kardiovaskularni onemocnéni



HYPOGONADISMUS U ZEN

> Hypoth amlckg ?menorrhea =
o enor easmquuh dmou er,f}’rro

SCReho ChbstizEn  pordomy.

%S?n
ztr él hmo’mos’n nebo égceswmho
cVvIiCéni.

> Hypothyreoidismus

> Ollgomenorheo a rrcﬂac? c%h g, ggg
hypc%/]m reol mch zen 1
Jiné

> Téhotenstvi

> Abnormality genitalniho trakfu
> Tézke nemoci



Table 18.17

Amenarrhesa = differential diagnosis and investigation

Diagnoss Bioc hamical markers Socondary tosts

Polycystic ovarian syrdrome”
Rormal/shghtly hagh testostersae Sefum androgess
Mormal/high LH SHEG
Hormal F5H Uitrascand of ovary
Rormalhigh pralactn Progesterone challeage
Vanable et sl

Cwarian failure

Cvanan dysgeness’ Hagh F5H Repeat FSH

Prémature ovariaa falure’ Hgh LH Karyolype

Steroid biosynthetic defect” Low estradiol Uitrascend of ovany/uterys

{Oaphorectamy) Rormal prolactin Laparoscopy/tiapsy of ovary

{Chemotherapy) HCG strmulsbon

Resmtaad cvary syndrome

Gonadotrophin failune (see also hypothalamic causes below)

Hypothalamic=pitudary dsease” Low LH Putary MM f diagnosis unchear

Kalmanan's synciome” Low FSH Clamidene test

Asonexia” Lera estradeal Possibly LHRH teat

Weight loss” Mormal/low prolactn Serum thyroone

General lness”

Possible hypothalamic causes

Hypothalamic amancerhoes” Yanable LH Serum thyroame

Weight gam,lass” Yanable FSH Sequm testosterone, SHEG

Exercpnduced amencirhoes Mormal prokactin

Postpill amenorihosa Low/sormal estraded Puttary MR ualess dagnoss clear

& Elsevier Science Ltd



ADRENALNHNSUFICIENCE

Klinickd manifestace vysledkem neadekvatni sekrece
glukokortikoidy, mineralokortikoidU nebo obou

Nadprodukce androgenu v zdvislosti na misté blokddy —
Zzmény na zevnim genitalu (pseudohermafroditizmus)

Deficit kortizolu

Hypoglykémie, nezvliddnuti stresu, vazomotoricky kolaps,
hyperpigmentace, apnoickeé pauzy, hypoglykemicke krece,
svalova slabost, Unavnost
Deficit aldosteronu

Zvraceni, hyponatremie, ztraty Na moci, hyperkalémie,
acidoza, neprospivani, deplece objemu cirkulujici tekutiny,
hypotenze, dehydratace, ok, prujem, svalovd slabost




ADRENALNI INSUFICIENCE-
ENZYMATICKE DEFEKTY

deficit 21-hydroxyldzy
deficit 11-beta hydroxylazy
deficit 17-hydroxyldzy
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http://en.wikipedia.org/wiki/File:Steroidogenesis.svg

KONGENITALNI HYPERPLAZIE NADLEDVINEK
(CONGENITAL ADRENAL HYPERPLASIA = CAH)
(ADRENOGENITALNFSYNDROM)

AR dedicnost, 1:14 500 (Evropa 1:5 500 —
17 000)

95% - deficit 21-hydroxyldzy
4% - deficit 11b-hydroxyldazy
1% - dalsi enzymatické defekty

Soucast novorozeneckeho screeningu
(suchd kapka krve z paty) — ndrodni
studie




CAH

Nekterée divky maiji oba typy genitdlii diky vysokym
hladindm androgenu in utero, CAH s defekfem 21-
hydroxyldzy jsou nejcastéjsi pricinou hermafroditismu u
chromosomalné normalnich divek 46 XY.

Casnd pubarche.

Casto symptomy syndromu polycystickych ovarii
(oligomenorrhea, polycystickd ovaria, hirsutismus).

Chlapci obvykle pfi narozeni bez klinickych priznaku, Nekteri
hyperpigmentovani (MSH), zvetseni penisu. Dg zavisi no
priznacich deficitu aldosteronu. Chlapci se solnou poruchou
maji Casné priznaky hyponatremie a hypovolémie. Chlapci
bez solné poruchy maji pozdéji priznaky virilizace.



https://en.wikipedia.org/wiki/21-hydroxylase
https://en.wikipedia.org/wiki/21-hydroxylase
https://en.wikipedia.org/wiki/21-hydroxylase
https://en.wikipedia.org/wiki/21-hydroxylase
https://en.wikipedia.org/wiki/Pubarche
https://en.wikipedia.org/wiki/Oligomenorrhea
https://en.wikipedia.org/wiki/Hirsutism

CAH

Laborator:

U 21-hydroxyldzoveho deficitu:

hypoglykémie (joko dus
nyponatrémie (jako dus
nyperkalémie (Jako dus

edek hypokorticismu)
edee hypoaldosteronizsmu)
edek hypoaldosteronismu)

Zvysen 17a-hydroxyprogesteron (vyssi u pacientu se

solnou poruchou)

Klasicky deficit 21-hydroxyldzy typicky zpusobuje
zvyseni hkladin 17a-hydroxyprogesteronu v krvi >242
nmol/L. (u fridenniho ditéte narozeného v ferminu <3

nmol/L).


https://en.wikipedia.org/wiki/17%CE%B1-hydroxyprogesterone
https://en.wikipedia.org/wiki/17%CE%B1-hydroxyprogesterone
https://en.wikipedia.org/wiki/17%CE%B1-hydroxyprogesterone

DEFICIT 21-HYDROXYLAZY (6P)

Kongenitdlni hyperpldazie nadledvinek (CAH)
= virilizujici steroidni enzymopatie, prevaha androgenu
1. Klasicka forma

3/4 pacientu: | tvorba kortizolu i aldosteronu , ohrozeni na
zivote solnou poruchou

2. Neklasicka forma:
1/4 pacientU: virilizujici forma CAH bez solné poruchy

V novorozeneckem veéku neni virilizace genitalu, pozdeji
nadprodukce androgenu — pubertas praecox, hirsutizmus,
akne

Praderova klasifikace virilizace genitdlu u déevcat s CAH do 5
stupnU

| kortizol + stimulace ACTH — nadprodukce androgenu
+ hyperpldzie kiry nadledvin



DEFICIT 21-HYDROXYLAZY (6P)

Klinicke priznaky CAH:
/ensky psedohermafroditismus — pri
narozeni

oredcasnd heterosexudlni
oseudopuberta — pri neléceni

U chlapcu - zvétseny penis a. \
nyperpigmentace skrota — pri narozeni
oredcasnad isosexudlni puberta — piri
neleceni

Kostni vék predbind chronologicky,
predcasny uzaver rustovych sterbin —
maly vzrust

Solnd porucha - 2.- 5. tyden po narozeni
zvraceni prujem, dehydraface, sok




DEFICIT 21-HYDROXYLAZY (6P)

Laboratorni nalezy:
Sérum: Na|, Cl |, K 1, renin 1, kortizol |,
t 17-OHP (hydroxyprogesteron),
hypoglykemie 4.-5. den zivota

Moc: 17-KS 1, pregnantriol 1 pri
deficitu 11b-hydroxylazy T DOC (11-
doexykortizol) v séru

Vysetreni karyotypu: 46 XX a 46 XY

Prenatdlni diagnostika — choriove
klky, amnidini tekutina, analyza DNA,
17-OHP, karyotyp

Vcasna diagnostika !




DEFICIT 11B-HYDROXYLAZY (8Q22)

Maskulinizace genitdlu v novorozeneckém veku u divek, nékdy soln&
porucha, zridka hypertenze

711 - DOC (deoxykortikosteron)

Retence Na — hypervolémie — arteridlni hypertenze s hypokalémii (2)
lerapie:

Dexamethason matce = prenatdini IECba

Hydrocortizon (5 — 7,5 mg/den)

Fludrocortizon (6,05 - 6,1 mg/den) (cyproteroacetat — antiandrogen)
Chirurgickda Uprava divciho genitdlu mezi 1. — 2. rokem

U nelécenych stavU pokracuije virilizace !

Pri akutni solné krizi:

Solné roztoky + hydrokortizon + decorton (ob den)

NaCl ke stravé + NaHCO3 (1 : 1) 1-2 g/den

Prognoza: pri véasné [eéCbé dobrd, normalni vyvoj i fertilita



| VAM ZA POZORNOST
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