Choroby hypotalamu, hypofyzy
a nadoblicky

Ingrid Dravecka
l. interna klinika

Hypothalamus
Hypofyza



Hormdny hypotalamu

ULiberiny

= Tyreoliberin (TRH)-> TSH, PRL

= Kortikoliberin (CRH) (+ADH)—> ACTH
= Gonadoliberin (GnRH)-> LH, FSH

= Somatoliberin (GH RH) - STH
dStatiny

= Somatostatin - STH, TSH

= Prolaktostatin - PRL

LN. supraopticus a paraventricularis
= Oxytocin

= Vazopresin (ADH)

Pars distalis of
adenohypophysis

Secondary =]
capillary plexus

Endocrine cells

Collecting vein —

Neurons of
hypothalamic nuclei

Primary
capillary plexus




Hormdny hypofyzy

Tropic effects only:
EﬁH Development of the Hypophysis
TSH
ACTH e
Nontropic effects only:
Prolactin
MSH
Nontropic and tropic effects:
GH
Muscio
Somatotropic cells secreto
growth hormone (GH).
Gonadotropic cells secrote
follicle-stimulating hormone
and luteinizing hormone (LH).
Pars informaedia cells secrote
melanocyte-stimulating



Pubertas praecox

= druhotné pohlavné znaky u
dievCat pred 8. r. a u chlapcov
pred9.r.

= expanzivne (hamartomy),
zapalové procesy hypotalamu

= jdiopaticka

= familiarna

= periférna priCina: sekrécia
pohlavnych hormdnov bez
centralnej stimulacie

» adrenarche (ochlpenie pubické, axilarne),
telarche (prsniky), menarche

= zvySeny rast a kostny vek — predcCasne
uzavretie kostnych Strbin — nizky vzrast

" naruSenie psychiky
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Diabetes insipidus centralis

= parcialny alebo uplny deficit ADH = polyuria 2,5-20-30l/d

L J spatna rezorbcia vody v = hypoosmoticky moc (<200
distalnych tubuloch obliciek mosmol/l)
(akv,aporm — protein tzv. vodného oolydypsia
kanala) .
» hyperosmolalita plazmy (290
mosmol/l)
= gutoimunitna destrukcia jadier = Dehydratacia
hypotalamu
) o DIABETES INSIPIDUS
" expanzivne procesy, st.p. operacii, Y N
urazy el
. o« 7 7 7 : ADH, hence
" meningoencefalitida ) e idneys make
ituitary a lot of urine.
= autozmonalne dominanty e 8 3 i

(familiérny) — {_y Urine



Diabetes insipidus centralis

= MR — vymiznutie signalu = osmoticka diuréza (DM,
neurohypofyzy hyperparatyredza)

= smadovy (koncentracny) test = polyuricka faza pri CHRI

o a 1-4 hod zber moca (mnozstvo, = psychogénna polydypsia
osmolalita) = nefrogénny DI (hereditarny

oosmolalita moca necitlivost receptorov pre ADH v

« DI < 200 mosmol/! tubuloch) — test s desmopresinom

e zdravy > 800 mosmol/I
= synteticky analég ADH (Minirin)

oosmolalita plazmy |
s.l.

* DI >285-295 mosmol/I
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Hypotalamicke nyporur

kcne syndromy

Hypotalamickff hypopituitarizmus

JEtioldgia
= geneticky Kallmannov sy
(anosmia)

dKlinika

= podobne ako hypofyzarny

= hyperprolaktinémia (deficit PIH)
= DI

DG

= hormonalna - testy

= CT, MR

= perimeter

LDif. DG

» hypotalamicka / hypofyzarna
forma

Terapia

= substitucia hypotalamickymi
regulaénymi horménmi



Hypotalami nypotunkcne syndromy
Endokrmologlcka symptomatologia pri
mentalnej anorexii

(lEtiologia DG

= dobrovolny znizeny prisun ® Porucha pulznej sekrécie GnRH
potravy na podklade psychickej = NSTH (L IGF-1)

alteracie

- deficit ANK a glukozy — = NCRH — PMACTH - nadoblicka
hypotalamicka dysfunkcia *nT4, { T3, nTSH

dKlinika

= kachexia Terapia

» centrdlna amenorea = psychiatrickd

= malnutricia " realimentacia

= substitUcia estrogénmi (prevencia
osteoporozy)



= embryonalne vyvoj z Rathkeho
vychlipky z ektodermu orofaryngu

= obalend dura matter, lokalizovana
v sella turcica

= vychlipka mozgového tkaniva

= hypopituitarizmus

= expanzivne procesy — utlak na
okolie

= P sekrécia niektorych hormdnov

PITUITARY GLAND

Adrenal Breast
cortex

. °
— \l \ S~ Prolactin /

ACTH ——— Oxytocin
\

- NN

Muscle Thyroid Testicle
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Hypopituitarizmus parcialny / pan

= expanzivne procesy = expanzivne procesy: vypad
= po operacii nadorov funkcie STH - LH, FSH ->TSH -
Sheeh (popérodn? ACTH
= Sheehanov sy (popo6rodna o , _
nekréza) = Ly hypofyzitida: vypad funkcie
ACTH - TSH

= |,STH: sval. . hmota a sila,
kontraktilita myokardu,
hromadenie tuku v oblasti
brucha, J, kostna denzita,
M cholesterol

= | ACTH: bez pigmentovych skvin

= | TSH: ako periférna, psychické
zmeny



Choroby hypotyzy

Hypopituitarizmus parcialny / pan

DG

= hladina hormonov periférnych
zliaz + stimulacné testy

= inzulinovy hypoglykemicky test
(kortizol, STH)

= Synacthenovy (ACTH) test
= Tyreoliberinovy test (TSH, PRL)
= GnRH test (LH, FSH)

DIF DG

= periférne formy

Terapia

= deficit TSH - tyroxin

= deficit ACTH - hydrocortizon
= deficit STH — rastovy hormén



Choroby hypoftyzy
Expanzivne procesy

(Etioldgia

= adenédmy / incidentalémy
otiché / afunkcné

o hyperfunkcéné (STH, PRL, ACTH)
Klinika

= Utlak na okolité tkanivo —
hypopituitarizmus

= tlak na chiasma opticum —
bitemporalna hemianopsia (vypad
periférneho videnia)

DG

= CT, MR, perimeter
Terapia

= neurochirurgicka operacia

" OZiarenie gama nozom

primarer visueller Cortex

Corpus geniculatum
laterale

Chiasma
opticum

=& .1% Sehnerv

\ BN : Nervus opticus

S = R FUguE)
\ R RN
F \\ > 1
X "\ ~



Choroby hypotyzy

Akromegalia a gigantizmus

JEtioldgia
= Psekrécia STH

» adendm /paraneoplasticka
produkcia

= qutondmna sekrécia GhRH

JKlinika

= zvacSenie akier

= makroglosia, rozostup zubov
= potenie

= artralgie, lumbalgie, myopatia
= cefalea, neuropatia

= PGT, DM, hypertenzia

= kardiomyopatia, dysrytmia

= Sy spankového apnoe, sy
karpalneho kanala

= polypy HC / ca



Choroby hypotyzy
Akromegalia a gigantizmus

DG

» M hladina STH

= glukdzovy test

= PGF-1

= MR, CT

dTerapia

= OP — transsfenoidalny pristup

" reziduum — oziarenie gama nozom
= analégy somatostatinu

= blokator receptorov STH




Choroby hypoftyzy
Prolaktinom

Etiolégia
" najcastejSie sekrecné adendmy
hypofyzy

= ¢ - antigonadotropny ucinok —
narusuje cyklicky vydaj GnRH

Klinika

4 Zeny

= poruchy MC, sterilita
= galaktorea

d muzi

=  libido, potencia,
spermatogenéza

= galaktorea, gynekomastia



Choroby hypotyzy
Prolaktindm

DG
= I hladina PRL
 dif. dg sekundarne MPRL:

= stres, spanok, gravidita,
estrogény, psychofarmaka

" nadory hypotalamu, PCOS, CHRI

= MR

Terapia

» dopaminergni agonisti
(bromocriptin Parlodel)

= chirurgicka (rezistencia na
medikamentdznu)




Choroby hypoftyzy
Cushingov sy — Cushingova choroba

JEtioldgia

» dlhodobo 1 kortizol v désledku
autonomnej produkcie

= strata spatnej vazby
J endogénny
= ACTH- dependentny

ocentralny Cushingova choroba Q R
o ektopicky (paraneoplasticky) o),
* ACTH non — dependentny Adrenal gands

GLUCOCORTICOIDS

onadoblicky Cushingov syndrom
J exogénny
= kortikoterapia



Choroby hypotyzy
Cushingov sy - Cushingova choroba

Klinika

= centralna obezita — brucho, krk, Sushiog's Syodrome
tenké koncatiny n/m -
| 1 @ I~ Osteoporosis; . - -
facies lunata oA vy
= osteopordza, myopatia, Unava £ g L
o 1
" depresia i) s
(buffalo P
. 7 . hump)
= fialoveé strie — V\
= koza — atrofia, sufuzie
, ‘ pendulous thin
" trombdzy \a"“"‘e" | arms R e
legs healing
= opuchy DK NI S/~ —

= sekundarna hypertenzia, DM
= poruchy MC, { libido
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Cushingov sy — Cushingova choroba

= Pvolny kortizol v moci / 24 hod

? Cushing's syndrome

= chyba pokles kortizolu v noci (strata e
cirkadidnneho rytmu) SR
v ¥
- Ctha SupreSia kOI"tiZOlU po 1 mg QamplasmacoTSoMSOnmoIIL | ‘ QamplasmacoTSobSOnmolIL
dexametazdnu (maly dexam. test) (epestiast f irical aiep cons 24 hoururie fee corizo
i : ¥
UFC elevated LFC elevated
& ACTH undetectable & ACTH detectable
[ [
= centralna forma — neurochirurgické B e e 10 2012
. |

transsfenoidalne odstranenie

Adrenal imaging
high dose dexamethasone test

= ektopicka forma — odstranenie

, Mo suppression | | Suppression
nadoru —  E———
paraneoplastic / ectopic central Cushing
. 7 h- -
= periférna forma el e

o adendm — adrenalektdmia

o hyperplazia — farmakologicka supresia
/ bilat. adrenalektomia



Adrenal Gland Cross Sections

Transverse Section Microscopic Section

ADRENAL GLAND

(hormones)

Zona glomerulosa

Yss‘enal Glap, o

Zona fasciculata Zona reticularis

Download from
Dreamstime.com



Nadoblicky

Biologické ucinky glukokortikoidov

(dMetabolizmus

= Pglukoneogenéza, syntéza
glykogénu, | utilizacia glukdzy

= PMipolyza

LKVS

* MminuUtovy objem

= “Mcievna rezistencia, hypertenzia
LOblicky

= INGF, P retencia Na a vody, K
LSpojivové tkanivo

= inhibicia fibroblastov

UKosti

= inhibicia tvorby, osteoresorbcia

(Metabolizmus kalcia
= J Crevnd rezorbcia

= Prenalna exkrécia
dimunologicky vplyv

= Mcirkul. Lkc, pocet a alteracia fcie Ly,
Mo, Eo, { migracia zdpalovych bb

QZaladok

= indukcia peptického vredu

HOdi

= Pvnutroocny tlak, katarakta
dOstatné endokrinné funkcie

= | hypotalamus-hypofyza-37

= | hypotalamus-hypofyza-gonady
= | STH-IGF1



Nadoblicky
Biologické ucinky

OMineralokortikoidy JAndrogény
= homeostaza Na, K a vody v
oblickach ) éreve, SlinnyCh d Effects of Testosterone and its Metabolites in Men

potnych zlazach

Testosterone
= homeostaza krvného tlaku [ l

Dihydrotestosterone Estradiol

(DHT) | (E2)
Facial and body hair Muscle mass Bone formation
Acne Skeletal growth Breast tissue
Scalp hair loss Spermatogenesis

Prostate growth Sexual function
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Adrenokortikalna insuficiencia

= autoimunitna (80%) = nadory hypotalamu — hypofyzy a st.p.
. the (20%) ich liecbe

s vzécne priciny = supresia osi hypotalamus — hypofyza

— nadoblicka

o hemoragie do nadobliciek v
" menej caste priciny

o trombdzy adrenalnych zil _ _y -
Y Y o autoimunitna hypofyzitida

o AIDS , :
o . o krvacanie do hypotalamo —
o mykotické infekcie hypofyzarnej oblasti
o mts do nadobliciek o meningitida
o amyloiddza o kraniocerebrdlna trauma

o sarkoiddza
o hemochromatoéza
O OzZiarenie

o st.p. adrenalektomii bilat.



Adrenokortikalna insuficiencia

= sekundarna insuficiencia

o deficit kortikoidov a androgénov
= primdarna — Addisonova choroba
o deficit vSetkych steroidov kory

o hyperpigmentacia koze a sliznic
(POMC)

= akutna insuficiencia / kriza
o celkova alteracia, Sokovy stav
O zvracanie

o hypotenzia, tachykardia

o hyperpyrexia

o TK, MAC, hypoglykémia

o porucha vedomia, smrt

= chronicka insuficiencia

Bronze
Figmentation '
of Skin —§ .) o Hypoglycemia
Changes In — % o] —— Fostural
Distribution ¢ \ Hypotension
of Body Hair G (¢ f ‘

Gl Disturbances

— Weight Loss
Weakness '

Adrenal Crisis:

Profound Fatigue
Dehydration
Vascular Collapse (IBF)
Renal Shut Down
vYSerum NA
TSerum K

DT& 22007 Nivaing FAiin:



Nadoblicky

Adrenokortikalna insuficiencia

UDG

= MK, aciddza, | Na, hypoglykémia
= CT, MR nadobliciek

ULiecba

= substitu¢na

= akudtna insuficiencia

o volumexpanzia NaCl / G

o korekcia mineralov, ABR

o hydrokortizon 400 mg denne i.v.
(gluko/mineralokortikoidna aktivita)
= chronicka insuficiencia

o hydrocortizon tbl 10-15 mg/m2 (M pri
zatazovych stavoch)

o fludrocortizon 50-200 ug/d

B

Diagnostic approach

Basal plasma ACTH, cortisol e

30-min ACTH stimulation test

I
' ' ' '

Normal Indeterminate Low cortisol Low cortisol
cortisol results or Low ACTH High ACTH
suspected pitultary
disease ‘ ‘

Ko adrenal l
insufficiency
Metyrapone, ITT or
CRH test

CRH stimulation test
Absent or wbnormal] [ND'“\BI torlisoll

response response

Secondary or tertiary
adrenal Insufficency

Primary adrenal
insufficiency

Exaggerated and prolonged || Absent or subnormal
ACTH response ACTH response

Adrenal No adrenal ‘ ‘
Insuffickency insuffickency
Secondary
adrenal Insufficiency

Tertlary
adrenal Insufficiency
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Adrenokortikaina hyperfrunkcia
hyperkortizolizmus — Cushingov syndrom

LEtioldgia UTerapia

= primarna autonondmna = adendm - laparoskopicka
nadprodukcia kortizolu v nadoblicke adrenalektdmia

= adendm (98%) / ca = AIMAH — farmakologicka supresia /

= bilat. adrenalna hyperplazia (2%) bilateralna adrenalektomia

o ACTH-independentna = PPNAD - bilaterdlna adrenalektomia

makronodularna adrendlna
hyperplazia AIMAH

o primarna pigmentovana noduldrna
adrenokortikalna choroba PPNAD

LKlinika
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Adrenokortikalna hyperfunkcia
Primarny hyperaldosteronizmus

LEtioldgia

= idiopat. bilateralna hyperplazia 50-70%
= adendm Connov sy 30-40%

= unilateralna adren. hyperplazia 5%

= autonondmna nadprodukcia
aldosterdnu nezavisle od angiotenzinu

= AD — familiarny hyperaldosteronizmus
l. (ACTH dependentny), Il. typu

= ca kdry nadoblicky

UKlinika

= sekundarna artériova hypertenzia
= svalova slabost a kice

= dysrytmia

Hyperaldosteronism

PRIMARY HYPERALDOSTERONISM

Second most Rare cause

common cause Glucocorticoid
suppressible

)

ACTH

=1

Hybrid
glomerulosa cells
responsive to ACTH

noma

Idiopathic
hyperaidosteronism

Blood
vessel

Na s reabsorbed
from tubular urine
back into
bloodstream

|

I HYPERTENSION I

Renal
tubule

K moves from
bloodstream into
tubule and Is excreted




Primarny hyperaldosteronizmus

" Zakladné vysetrenie = adendm / unilaterélna

o PRA —renin { hyperplazia / Ca - unilaterdlna
o plazmaticky (PA)/mocovy aldosterén adrenalektomia

o PA / PRA 50 = bilateralna hyperplazia —

= $pecialne testy spironolacton, eplerenon

= stimulaCny test

o ortostaticky PRA, PA v leze a v stoji

= Supresné testy

o Infuzny: PRA, PA pred a po infuzii NaCl
o Kaptorilovy: PRA, PA pred a po

= Separovany odber PA a kortizolu z
adrenalnych zil

= CT, MR
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Adrenokortikaina nhyperrunkcia
Kongenitalna adrenalna hyperplazia (CAH)

U Etioldgia
= deficit enzymov - porucha m T
s . ’ et CYP17A1
syntézy steroidnych [ . e ” ll
7 v CYP11A1 17a-hydroxyl 17,20-lyas
hormoénov nadobli¢ky e orn i °
. . . Pregnenolon —| 170H-pregnenolone — DHEA
= | kortizol spatnou vazbou | i [ Freerencione "~ [170Hpregnencionel——~ [ onen |
H H H HSD3B2
neinhibuje CRH — ACTH - T B |
stimulacia kory nadoblicky | , [z i 7705
%’]\se,krécia steroidnych o | EE e
horménov pred Adostorone | ER——————y [

enzymatickym blokom Jrrise | [ Concosterone )

o deficit 21-hydroxylazy (21-OH)

o deficit 11P- hydroxylazy (11°-OH)

Zona glomerulosa Zona fasciculata Zona reticularis
Mineralocorticoids Glucocorticoids Androgens

a

o deficit dehydrogenazy (3P-HSD) I
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Adrenokortikaina ny

perrunikcia

Kongenitalna adrenalna hyperplazia (CAH)

UDeficit 21-OH
= najcastejsi vyskyt, AD
» nadprodukcia androgénov 17-OHP

= deficit mineralokortioidov (aldosterdn,
kortizol )

= Klinika

= klasicka forma

o manifestacia v novorodeneckom veku
o virilizacia u dievcat

o dehydratacia, { /Na, T°K

= neklasicka forma

o neskorsi vek

o predcasny pohlavny vyvoj

o hirzutizmus

dDeficit 11°-OH

= nadprodukcia androgénov

= deficit kortizol, kortikosterdon, aldosterdon
= P 11-deoxykortikosterén - hypertenzia
= Klinika

o virilizacia

o hyperzenzia

o hirzutizmus

dDeficit 3P-HSD

= vzacny vyskyt, AR

= nadbytok androgénov so slabym
ucinkom

= Klinika

o nedostatoc¢na maskulinizacia muzského
genitalu



