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Obecné viastnosti endokrinniho systému

e Endokrinni organy (napf. hypofyza, stitna zlaza, pfristitna téliska, nadledviny)
e Endokrinni tkan jako soucast jinych organi
(pankreas, gonady, ledviny, placenta)
e |zolované endokrinni buriky (DNES, APUD)
e Neuroendokrinni bunky

e Jednotné vyvojové schéma
- invaginace rliznych epitel(, které ztratily kontakt s plvodni tkani

- na rozdil od exokrinnich zlaz nemaji vyvod
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Obecné vlastnosti endokrinnich organt

e Vazivové pouzdro + septa

e Tramce zlazového epitelu, folikuly nebo skupinky zlazovych bunék
nebo

e Neurosekrecni bunky

e Kapilarni sit
- Fenestrované kapildry
- Sinusoidy

e Merokrinni zptisob sekrece

- nejen hormony — endokrinni zlaza v SirSim smyslu napft. jatra



Obecné vlastnosti hormpnu

Steroidy — hydrofobni, intracytoplazmaticé nebo jaderné receptory
(pohlavni hormony, kortikoidy)

Proteiny a polypeptidy — hydrofilni, receptory na bunééné membrané
(insulin, hormon adenohypofyzy, PTH, ...)

Malé peptidy (liberiny)
Aminokyseliny a jejich derivaty (adrenalin, noradrenalin, thyroxin)
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Chemokines,

Hormones,
Survival Factors Transmitters Growth Factors
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Hypofyza (gl. pituitaria)

corpus callosum

HYPOTHALAMUS ) .
chiasma opticum
HYPOFYZA
kost klinova
pons

prepazka nosni



Hypofyza (gl. pituitaria)

kost klinova
sella turcica

fossa hypophysialis




Hypofyza (gl. pituitaria)

HYPOTHALAMUS

Chiasma opticum

Horni hypofyzarni arterie
INFUNDIBULUM

Diaphragma sellae

ZADNI LALOK Dura mater

PREDNI LALOK

Dolni hypofyzarni arterie
Dolni hypofyzarni zila

Sella turcica kosti klinové



Hypofyza (gl. pituitaria)

adenohypofyza (pars distalis, pars tuberalis, pars intermedia)
neurohypofyza (pars nervosa)

Infundibulum, eminentia mediana




Hypofyza (gl. pituitaria)

adenohypofyza - glandotropni hormony, prolaktin, GH

neurohypofyza - uvoliovani hypothalamickych hormonu - ADH, oxytocin

anatomicka i funkcni asociace s hypothalamem

' ’ Ja . ’ > .,:—Nouronentory
kapilarni systemy a neuroendokrinni sekrece T—— TR

(3denohypophysis)l

portal vessel

Blood
vessel

Releasing hormones
from hypothalamus

Endocrine cells of
the anterior pituitary
— -
Pituitary hormones
|TSH| |ACTH| FSH Growth | |Prolactin| |Endorphins
and hormone (PRL)
) e |
Thyroid Adrenal Testesor  Entire Mammary Pain

cortex  ovaries body glands receplors

(in mammals) in the brain
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Hypothalamus

mala oblast diencephala se slozitou
neuroarchitekturou, limbicky systém
komplexni funkce

regulace teploty, emoci, prijmu
potravy, cirkadidnnich rytmd
hormonalni regulace na zakladé
riznych podnétd (osmorecepce,
koncentrace zZivin, elektrolytt,
systémoveé funkce - bolest)
hypothalamicka jadra

n. supraopticus, n. paraventricularis
magnoceluldrni neurony - tractus
hypothalamo-hypophysialis
parvocelularni neurony - kapilary
eminentia mediana

Thalamus

>

Superior oS
hypophyseal ey =
artery

Anterior clinoid process % Posterior clinoid process

Sefla turcica

Anterior Posterior
lobe lobe

Dura

Pituitary gland

Sagittal
view



Hypothalamo-hypofyzarni systém

Thalamus

pad — Capillary loops

Long portal vessels —/-

Superior =5
hypophyseal ey —— =
artery

= Short portal vessels

(5

Posterior clinoid process Neural lobe

Pars distalis

Sefla cure

ey

Posterior
lobe

Dura

——— q —~
= Venous sinus

l

Cavernous sinuses

!

Petrosal sinuses

|

Jugular vein

Anterior
lobe

Pituitary gland

Superior hypophyseal artery

D

Internal carotd
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Inferior hypophyseal artery



Mechanismus neurosekrece

Tractus hypothalamo-hypophysialis

axony magnocelularnich neuront v nucleus supraopticus a paraventricularis
zakonceni na fenestrovanych kapilarach v neurohypofyze

syntéza prohormonu - béhem axonalniho transportu maturace

kapilarni plexus z a. hypophysialis inferior (vétve a. carotis interna)— sinus
cavernosus

Hypofyzialni portalni systém

parvocelularni neurony napf. nucleus arcuatus, preopticus, paraventricularis a
nuclei tuberales

axonalni transport na primarni kapilarni plexus (z prednich a zadnich a.
hypophysiales superior - vétve a. carotis interna; anastomozy s a. hypophysialis
inferior ) v eminentia mediana — hypofyzarni portalni véna (v. portalis
hypophysialis) — sekundarni kapilarni plexus v adenohypofyze — v. lobi
anterioris — sinus cavernosus — v. jugularis interna



Kapilarni systemy hypofyzy

hypothalamo-hypofyzarni trakt

—

primarni plexus e. mediana

zadni lalok

predni lalok

sekundarni plexus predniho laloku



Kapilarni systémy hypofyzy
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Eminentia mediana

* vyvySena Cast tuber cinereum, kde odstupuje infundibulum p. nervosa
« neurohemalni oblast - neni vytvofena hematoencefalicka bariéra
» fenestrované kapilary s Sirokymi perivaskularnimi prostory
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Embryonalni vyvoj hypofyzy
Ektoderm (Rathkeho vychlipka)
Neuroektoderm ventralni stény diencefalonu
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Em bryoné)hylmpl' vyvoj hypofyzy

Rathke's
pouche
MVentricle
7
/
e
Ve
s i

\/
{
Evagination of
| floor of Ill ventricle
\ \
P N \\
A\ N
/ \ \
[ \ \
Evagination of I | \
oropharynx | | /
I
\ N //
Rathke's Pouch? \\ \
(, Cleft Sagittal view
7
‘_l‘,"— Regressing stalk
&2 of pouch

arches

Adenchypophysis

T~ Endoderm

Il Ventricle

Median eminence

Sagittal view

Neural stalk

Pars tuberalis

Neurohypophysis

Anterior lobe




q;;{ 7 -.,'.l. ;’

.

.

.
).
3

; ey} ‘B= hypothalamus
NIESS emi.ryent‘ifa mediana
D = adenohypofyza



Adenohypofyza

Chromofilni bunky
Acidofilni

Neglandotropni
- primy ucinek na cilové tkané

Bazofilni

Glandotropni
- regulace ostatnich endokrinnich Zlaz

Chromofobni bunky

* nediferencované b.
e degranulované chromofilni b.
 stromalni b.

Pituitary Gland H&E




Adenohypofyza

. 7

¥ acidofilni buriky

bazofilni bufiky




Adenohypofyza
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"FLAT PEG”

* FSH

 LH

« ACTH

* TSH

* Prolaktin

* Endorfiny

e RUstovy hormon (growth)

ANTERIOR
LOBE OF
PITUITARY

growth-

\. >
m promoting
y I STH = oftocts on

(GH)  mostcells

FSH LH

both act on:
¥
Bl
adrenal thyroid gonads mammary
cortex glands



Pro-opio-melanocortin (POMC)

drsné ER — pre-prohormon
razné tkané

 ACTH (klra nadledvin — kortisol)

e MSH (melanocyty - zejména parakrinné)
* lipotropin (lipolyza, steroidogenze)

* endorfiny

ACTH

B-lipotropin

a-MSH

CLIP

y-lipotropin||B-endorphin

B-MSH




FSH (folitropin), LH (lutropin)

* gonadotropni bunky adenohypofyzy v zavislosti na GnRH

e glykoprotein, 30kDa

* heterodimer dvou nekovalentné spojenych podjednotek (a/a. - spolecna pro vice
hormonU - lh, FSH, TSH, hCG, b/B - specificka)

* FSH receptor (testes, ovaria, uterus) ascociovany s G-proteiny

- glykosylovana extracelularni doména 11 leucine rich repeats specificka vici FSH

- po vazbe ligandu aktivace G-proteinu a cAMP signalni drahy

- alternativni aktivace MAPK kaskady (ERK)

- komplexni signalni odpovéd (prostaglandiny a PLPc, NO)

FSH LH
ovarium  vyvoj folikul( (exprese FSHR v bunkach m. ovulace, vyvoj corpus luteum,
granulosa) produkce androgen( v
bunkach théky
testes vyvoj spermii, FSHR v Sertoliho burikach produkce testosteronu v

Leydigovych bunkach (LHR)

extragona FSHR v sekreCnim endometriu lutealni faze uteru  uterus, seminalni vacky,
dalni (endometridlni fukce, embryo-endometridlni prostata, kdze... neznama
interakce) funkce



TSH, thyrotropin

thyrotropni bunky adenohypofyzy v zavislosti na TRH

produkce T4 (thyroxin) a T3 (trijodtyronin)

glykoprotein, 28,5 kDa, heterodimer nekovalentné spojenych podjednotek (a, b)
TSH receptor na tyhroidnich folikularnich bunkach

G-proteinova signalni kaskada — adenylylcyklaza

cAMP — jodové kandly (pendrin), transkripce thyreoglobulinu, endo- a exocyticka
draha

krosreaktivita s hCG — v téhotenstvi alterace syntezy thyroidnich hormonu
(gestacni hyperthyroidismus) ™\ &

Follicle colloid S
~ Thyroid follicular cell

.. Thyroglobulin

e
ENhdoplasmic
reticulum

N Pendrin Thyroglobulin secretion I
Oxidation . “/
| e | ~p—

lodination = S ’V(V,;‘» S 2w,



GH, somatotropin, rustovy hormon

somatotropni bunky adenohypofyzy v zavislosti na GHRH (somatokrinin)
nékolik molekularnich isoforem (alternativni sestrih), ~20-24 kDa

Siroké spektrum cilovych bunécnych typu i fyziologickych déju
transkripce DNA, translace RNA, proteosyntéza

vyuziti tukd (mobilizace mastnych kyselin, konverze na acetyl-CoA)
inhibice primého vyuziti glukdzy, stimulace glukoneogeneze

transport aminokyselin

proteosyntéza v chondrocytech a osteoblastech, proliferace, osteogeneze
GHR v raznych tkanich

RTK, JAK-STAT

somatomediny
malé proteiny (MW 7,5 kDa) typu IGF, produkované jatry

rozmanité projevy deregulace GH



Table 2. Nonclassical Anterior Pituitary Substances and Cell(s) of Origin

Substances Cell Types
PEPTIDES
ACTIVIN B. INHIBIN, FOLLISTATIN F.G
ALDOSTERONE STIMULATING FACTOR UN
ANGIOTENSIN Il (ANGIOTENSINOGEN, ANGIOTENSIN |
CONVERTING ENZYME, CATHEPSIN B, RENIN) CGLS
ATRIAL NATURETIC PEPTIDE G
CORTICOTROPIN-RELEASING HORMONE-BINDING PROTEIN C
DYNORPHIN G
GALANIN LS.T
GAWK (CHROMOGRANIN B) G
GROWTH HORMONE RELEASING HORMONE UN
HISTIDYL PROLINE DIKETOPIPERAZINE UN
MOTILIN S
NEUROMEDIN B T
NEUROMEDIN U C
NEUROPEPTIDE Y T
NEUROTENSIN UN
PROTEIN 7B2 G.T
SOMATOSTATIN 28 UN
SUBSTANCE P (SUBSTANCE K) GLT
THYROTROPIN RELEASING HORMONE G,LS.T
VASOACTIVE INTESTINAL POLTPEPTIDE GLT
GROWTH FACTORS
BASIC FIBROBLAST GROWTH FACTOR CF
CHONDROCYTE GROWTH FACTOR UN
EPIDERMAL GROWTH FACTOR G,T
INSULIN-LIKE GROWTH FACTOR | SF
NERVE GROWTH FACTOR UN
PITUITARY CYTOTROPIC FACTOR UN
TRANSFORMING GROWTH FACTOR ALPHA L.S.G
VASCULAR ENDOTHELIAL GROWTH FACTOR F
CYTOKINES
INTERLEUKIN-1 BETA 1
INTERLEUKIN-6 F
LEUKEMIA INHIBITORY FACTOR CE
NEUROTRANSMITTERS
ACETYLCHOLINE C.L
NITRIC OXIDE F

C = corticotroph. F = folliculostellate cell, G = gonadotroph, L = lactotroph,
S = somatotroph, T = thyrotroph, UN = unknown



Afferent nerves to hypothalamus

Hypothalamic neuron to

posterior lobe

) Hypothalamic |
|||| artery
=== > ]

| Superior

:l': = hypophyseal artery
I

il Thyroid
iyl gland
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Thyroid hormones

w s
= Posterior lobe
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ACT

Adrenal

cortex J

Il / ? ,\& D

Paraventricular nucleus

Hypothalamic neurons for releasing
and inhibitory factors to anterior lobe

Supraoptic nucleus

Primary capillary plexus receives neurosecretions
from hypothalamus

Hypophyseal portal veins carry neurosecretions to anterior lobe

Specific glandular cells of anterior lobe

Anterior lobe

—=e-

Skin (melanocytes)

G~ Diabetogenic

Testis PRL factor factor
¥y A N i
| (X / . &5 Fat tissue
3L { 0
P \¥ \ [ \insuli
Breast ( milk\\ Y WY nsg m = ~

o production)

\ ‘ > 5y J 0 -\. Li:&u e
Bonc, l“USL‘](‘, ‘\_ Pa ncreas ,{. L ¥ P w
AV X4
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hormones
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Neurohypofyza

Magnocellular neuron

Hypothalamus

nemyelinizovana nervova vlakna Moo

— axony neurosekrecnich bunék
(100000) hypotalamickych jader (n. -
supraopticus a paraventricularis)

pituicyty (neuroglie)

- astrocyty, sekrece z
neureskercnich termini - lokalni
kontrola

- Herringova téliska —
neurosekrecni zakonceni —
dilatace pobliz kapilar

Parvicellular neuron

___—— Hypophyseal nerve tract

__— Releasing and inhibiting
3 hormones

M8

— Hypophyseal nerve
trace

Hypophyseal portal
circulagon

Hormony
- oxytocin (OT)

- antidiureticky hormon (ADH,
vasopresin)

Pituitary gland

Posterlor pituitary hermones
oxytocin and vasopreassin

Anterior pituitary hormones
TSH,ACTH, LH, FSH, GH
and prolactin



¥ Neurosecretory Ending (posterior pituitary).

Pituicyte processes

Brainstem
pathways

Araventricular
nucleus

Arterial supply

Supraoptic nucleas 10 hypothalamus

Hypothalamohypophyseal
lract

. Anterior lobwe
/ f -
v

Herting bodies

Posterior lobe 1

Site of hormone
EXOCYlosis

Capillary

Endothelium

Postetior

lobe

Nourosecretory
vesicles

Basal lamina

¥ Origin of ADH.

Hypothalamic
neuron

Lnmyelinated
axon

Fenestratisd
capillary
Flerring p
bodies

Hormone Principal Action  Principal Nucleus of Origin

Elferont voin

Inferior hypophyseal artery

Onytocin (OXY) Uterine contraction, Paraventricular
milk ejection
Anti-diuretic  Water oxcretion in kidney, Supraoptic

hormone (ADH) artenolar constriction
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Neurosecretor
granules

Endothelium




Oxytocin

nonapeptid . [ o
magnocellularni neurony n. supraopticus a paraventricularis *;”gHNS :
OR - G-protein coupled receptor -, ™ ors 3 . f,;_;__o
laktace (myoepitelie mlécné zlazy) 0 Nou‘“g\ on
kontrakce myometria N § N Oy e T
behavioralni ucinek |
Vasopressin
* nonapeptid
* retence vody ~_OH
» epitelie t. reuniens a d. colligens b 1
* kontrakce svaloviny t.media cév i HN N
* diabetes insipidus, hypernatremia, polyuremia " 5? g o
o F , M



Klinické souvislosti

Tumory hypofyzy

utlak okolnich struktur
(optické chiasma)

hyperfunkce endokrinni komponenty

e prolaktinom - galactorrhea

* hypogonadismus (poruchy GnRH)
e gigantismus - akromegalie

* nanismus




Anatomicka stavba

Mikroskopicka struktura

Hormony a cilové tkané

trabekuldrni epitel v tramcich a clusterech,
retikularni vlakna

kapilary

'S . ,
2 nediferencované b.
° degranulované chromofilni b. nemaji hormonalni aktivitu
£ s
hypofyzarni S stromalni b.
= portalni vény + S
N . . 4
= pars distalis dOIm, , dopamin (PIH) zmény mlécéné
S} hypofyzarni , v I
o arterie — = mammotropni b. z L Zlazy v gravidité a
E‘ -2 b= (PRF — prolactin aktivita v laktaci
c - )
o ., =
5 sekundarni S g £ o
Ca S o ) fimo jatra,
E kapilarni plexus, 5 5 o somatostatin (GHIH) rt‘]sr'iové Jloténk
= snusodn g somatotropnib. | s L Ftionds dalsi tkin
° kapilary €| GHRH— somatotropin (STH) . .
= via somatomediny
—_ c
% ‘g kortex nadledvin
o S kortikotropni b. CRH — ACTH, MSH — kortisol
o pars tuberalis S _ - melanocyty
c c
- 8 £
£ , o) stitna Zlaza
i thyrotropni b. ° TRH — TSH .
0 © 5 — thyroxin, T3
s 2 o
2 s > gonady
ao oo
ars intermedia , androgeny,
P Rathkeho cysty gonadotropni b. GnRH — FSH (ICSH), LH - geny
estrogeny,
progesteron
. . predni a zadni tubulus reuniens,
_ eminentia ) )
T . horni ADH ductus colligens
~ S mediana - . - . A
. . hypofyzarni nemyelinizované axony > t.media cév
© ‘B infundibulum ! o i i S
© o arterie —» hypothalamickych neuron( n. supraopticus, | 5§
- n. paraventricularis (tractus 8 myometrium uteru
c < L o " . .
'g o primarni hypothalamohypophysialis), - béhem gravidity
> ilarni itui (S X in m ithelium
N g pars nervosa kapilarni plexus, pituicyty oxytoc y?vep’tve, u
= fenestrované mlécné zlazy v

laktaci




PRESTAVKA



Epifyza (c. pineale)

& .
. . :

epithalamus |

vazivové pouzdro navazujici na pia mater

tenka vazivova septa

nemyelinizovana nervova vlakna

pinealocyty (95%, velké, svetlé, kulata jadra)

intersticialni neuroglie (astrocyty, tmavé,
podlouhla jadra)

acervulus cerebri

melatonin

Pineal GlandH&E
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Acervulus cerebri
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Epifyza (c. pineale)

. Blood
e pinealocyty t
- hvézdicovité, modifikované neurony v tramcich
. .. .l . = | |r'” C'r'":|.,H L-TRYPTOPHAN
- asociace s fenestrovanymi kapilarami P
4y

- neurosekrecni dilatace
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Ho | H:CH on  STHYDROXYTRYPTOPHAN
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Embryonic development of epiphysis
(c. pineale)

* thickening of caudal part of
ependyma that does not
contribute to development of
choroid plexus at the roof of
diencephalon

* neuroectoderm

Occipital lobe

Cerebral
hemisphere

Epiphysis

Lamina
terminalis Hypothalamus
A Optic chiasma Infundibulum

Prosencephalon

Mesencephalon Cerebral hemisphere

Pineal evagination

Foramen
of Monro

Isthmus

Lamina terminalis

hypothalami
Myelencephlon
WEEK 4 WEEK 6
4 mm (After Hochstetter) (9 mm)
Hippocampal fissure
Epithalamus gt I Epithalamus
- nterior ¢ & RAREL S .
Corpus callosum Thalass . Pineal body
Habenular commissure Thalamus

Hypothalamic sulcus
Pineal 3 Hypothalamus
Lamina terminalis \SU&

hypothalami

L3 Mamillary bod
Posterior commissure %

Optic chiasma
Infundibulum

WEEK 11

65 mm



* Thyroidni hormony (T3, T4)

* C bunky calcitonin,

Vazivovy obal + septa
Laloky — laltcky - folikuly

Folikuly (50 pm -1 mm)

- Oddéleny fidkym vazivem
- Jednoduchy kubicky epitel
- Koloid

Suparior
thyrold artery
Larynx

......
3 p SN e

Thyroid gland

isthmus

Common carolid artety
Trachaa

Inlanor thyrold artary







Folikuly stitné zlazy

4
‘0

kapilara
folikularni burky

koloid

C bunky (parafolikularni) - baze epitelu, bez kontaktu s koloidem



Kapilarni sit kolem folikult




Syntéza T3 a T4 hormonu

Syntéza T4 ve Stitné zlaze

Syntéza T3z T4

Funkce

Na-l symporter prenasi z krevniho obéhu 2 Na+ and 1 |- pres membrany
| transportér (pendrin) prenasi | do koloidu folikularnich bunék
thyroperoxidasa oxiduje 2 I~ — I,

folikularni buniky produkuji thyroglobulin (660kDa, <100 Tyr)
thyroperoxidasa iodinuje tyrosylové zbytky (cca 20) thyroglobulinu
endocytdza koloidu

ické i LNt Pituitary
endocyticke vesikuly + lysosomy, lysosomalni enzymy oland -
odstépuji T, z molekuly thyroglobulinu
exocytoza

T4 v krevnim obéhu ~6.5 dnu, T3 ~2.5
tkanove specifické deiodinasy generuji T3 T3

\

N
kritocké pro vyvoj mozku
metabolismus (dusikova bilance, proteosyntéza,

lipolyza)

. | Thyroid




thyreoglobulin 0

o OH
trijodothyronin T, HO o 4§:§_{; |
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> Ry, XN fbicie colold \&W e \ Endothelium
Thyroid follicley "% s Thyroid follicular cell

(=) Endoplasmic
“reticulum

Thyroglobulin secretion I-
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-
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Parafolikularni (C)
bunky

- plvod z neurdlni listy

- pfi bazi folikularniho epitelu

- nemaji kontakt s koloidem

- derivaty 4. entodermalni
vychlipky

- rER, Golgi
- sekrecni granula

Calcitonin
- metabolismus Ca'*




Vyvoj stitné zlazy

* endodermalni proliferace epitelu faryngu mezi tuberculum impar a copulou
* slepé zakonceny epitelovy Cep, vazivové stroma z neuralni listy

e obliterujici ductus thyreoglossus — foramen caecum

» ektopicka tkan stitné zlazy

1st pouch forms
Eustachian tube

2nd pouch forms
palatine tonsil

3rd pouch forms
thymus and inferior

Remnant of 2nd, 3rd parathyroids

or 4th cleft may persist
as a lateral cervical cyst

4th pouch forms

superior parathyroids

(Sth pouch / utimobranchial body
forms C.ceilis of the thyroid gland)




S

N

Pr

6 mm, 130 mg

Vazivové pouzdro + septa

Kapilarni sit

Tramce nebo skupiny zlazovych bunék
- Hlavni
- Oxyfilni

- Tukové

titna zlaza (gl. parathyreoidea)

Back view

Glandula parathyreoidea — prehled I, (HE), objektiv 2,5x

£ AT

capsula fibrosa

hlavni buriky

oxyfilni burky



Stitna zlaza (gl. parathyreoidea)

N

Pr

Hlavni bunky
- nejpocetnéjsi
- malé bunky (7-10 um) s velkym
jadrem
- mirné acidofilni

- PTH — vapnikovy metabolismus

* Oxyfilni
- vétsi, polyedrické,
- silné acidofilni/eozinofilni
- kulaté jadro

- glykogen




Glandula parathyreoidea — prehled I, (HE), objektiv 40x




Parathyroidni hormon (PTH,
parathormone, parathyrin)

84 aminokyselin
stimulace resorpce osteoklasty
zvySuje resorpci Ca%* a Mg?*v nefronu

zvysuje absorpci Ca?* ve stievé (via vD3)

\X)

PARATHYROID :
GLANDS \ /
Sonso fow sevurm caicium
o incroase PTH socrotion

PTH

[ Vitamin 0 ] 1
‘.— '

Calcldlol
(25-0M.D)

LIVER KIDNEY
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PTH vs. calcitonin

Calcitonin
. land releases
@ !f calcium G e € Blood
level rises calcitonin calcium
above level falls
set point High
Homeostasis:
Blood calcium level
Blood Low If calcium

glcium ‘ Igel falls
level rises . below

@ Parathyroid set point

glands release

parathyroid

PTH hormone (PTH) <24



Embryonalni vyvoj pristitné zlazy
glandulae parathyroideae superiores z dorsalniho vybézku endodermu 4.
faryngealni vychlipky
glandulae parathyroideae inferiores z dorsalniho vybézku 3. faryngealni vychlipky
spolecné s thymem sestupuji ke spodni Casti stitné zlazy

moznost ektopické pristitné zlazy vthymu nebo mediastinu

DEVELOPMENT OF ECTODERM
PHARYNGEAL ARCHES MESODERM
ENDODERM

1st cleft forms

3rd pouch forms
thymus and inf
Remnant of 2nd, 3rd parathyroid:
or 4th cleft may persist
as a lateral cervical cyst i )
L 4th pouch forms

'N“' superior parathyroids
"“-‘: i (5th pouch / ultimobranchial body
" forms C-cells of the thyroid gland}



Nadledviny (corpus suprarenalis)

Adrenal gland

.. drefiova véna |
e bR R A T R e e A,

20 ym

Vazivovy obal + septa
Kapilarni sit

RGzny embryonalni plvod kiry (coelomovy epitel) a difené (neurondlni lista -
neuroektoderm)



Vyvoj nadledviny

Adrenal
KG ra Development

- mesoderm ‘

mesothelium, coelomic epithelium e o

primitivni (fetdlni) kdra: 5. (6.) tyden g -

- soucast fetoplacentarni jednotky

* definitivni kdra:

- druha vina proliferace,

- zona reticularis se plné diferencuje
kolem 3. roce zivota

Dren
- neuralni lista

Dorsal wyerpathetic gangea

N E)
neural crest S5 A Vi ol Sibé neural crest ..;o
: celis migrate
notochord ventrally
gorsal aorta > aranal artery
mesothalum f = o \_dorsal adrenal modula 0% o 4
mesogastrum mesothelium i,
——+1 gastrointestinal cells migrate s
racs from epitheliu fotad adrany Conlis |
(duodenum) <
splanchnic
mesoderm
pertoneal
canty perfones’ cavity

UNSW Eebiryclogy




Kiira nhadledviny (cortex)

capsula

fibrosa

na glomekul8¥a



Kiira nadledviny

* steroidogenni bunky

- hladké ER, Golgi, lipidové kapénky, pocetné
mitochondrie s tubularnimi kristami

- steroidni hormony cortexu = CORTICOSTEROIDY

e Zona glomerulosa (1/10)

- tenka vrstva pod vazivovym obalem . R S _
- malé buriky, klubi¢ka s AL A
- nepocetné lipidové kapénky TR A ShY

- mineralokortikoidy (aldosteron) T I
 Zona fasciculata (6/10) S e A
- radidlné usporadané trabekuly L “
- lipidoveé kapénky v cytoplazmé PR TR
- glucocorticoids (kotisol) R SN A T~

« Zona reticularis (3/10) Fa T *
- vétvené tramce malych, acidofilnich bunék ~l ‘.‘ ot A-'-,...
- lipofuscin AN,

- androgenni prekurzory



* Steroidy produkované v kortexu
= KORTIKOSTEROIDY
» Steroidogenni bunky

- SER, lipidové kapénky,
mitochondrie

- mineralokortikoidy
- glukokorticoidy

Aldosteron — zona glomerulosa
Kortisol — zona fasciculata

Androgeny, estrogeny,
progesteron — zona reticularis




Dren nadledviny

Shluky zlazovych bunék v retikularnim vazivu
- chromafinni bunky — modifikované postgangliové neurony

- gangliové bunky (A, N)

- kapilary, venuly, nervova vlakna

- adrenalin a noradrenalin




Corpus suprarenale — meduilag (HE), objektiv 40x

L’

kapilary © »

chromafinni buriky '

Jy N




Vaskularizace

arteriola  kapsularni venula

[ ]
Na d I ed\" N kortikalni arteriola / diefova arterie

vazivové pouzdro [ |-~/

kapilary z.
: o z. glomerulosa —7 | glomerulosa
arteriae suprarenales (3) — arterialni —
plexus kury pod vazivovym pouzdrem
— radialné orientované fenestrované LI ?J:c;g?ans
sinusoidni kapilary prechazejici do
kapilar dfené — drenfiové vény — v. kapilary z.
suprarenalis z. fasciculata fasciculata
o
o3
=
— kapilary z.
ve . cspas . ; z. reticularis — reticularis
Tti regiony arterialniho zasobeni .
1) vazivové pouzdro a subkapsularni vény 2.
oblast kd ry - | e " : reticularis
2) radidIni kapilary kéry a navazuijici
drenové kaplléry v v "+t drefiové kapilary

dief {f ———-—-
3) dferiové kapilary z aa. perforantes : e

o T——— dFeriové vény



Hormony nadledvin

Region (z6na)

Hormony

Cilova tkan

Hormonalni efekt

Kontrola

v . soucast renin-
Zvyseni rendlni reabsorpce . . . .
. o angiotensinového systému,
Zona Mineralokortikoidy . Na+ a vody . Y
Ledviny . produkce na zakladé
glomerulosa (aldosteron) Synergicky efekt s ADH i . N
Vylugovani k* zvysSené hladiny K* nebo
nizké hladiny Na*
Uvolnéni aminokyselin ze
Zona _— svall, lipidlG z tukové tkané,
© . Glukokortikoidy viv: v . P . e .
0 fasciculata . VétsSina bunék periferni utilizace lipidu Stimulace ACTH
(hydrokortison) e ware 2 s
b4 protizanétlivé ucinky
U dospélych muzi
Zona ne podétatn'
reticularis Androgeny Vétsina bunék ver P . y, . Stimulace ACTH
U déti a Zen rust kosti, svalQ,
krvetvorba
Zvyseni srdecni aktivity,
centralizace obéhu,
Dren Epinefrin, norepinefrin | VétSina bunék bronchodilatace, Sympatikus

glykogenolyza, regulace
glykémie




_— STR ES — Hypothalamus
CNS
(sym pat|kus)

OZy V

- suprese in

unitadho systému

20 ym

Fight or Flight Adaptace



Dékuji za pozornost

Dotazy a komentare
pvanhara@med.muni.cz



