Endokrinni systéem



Endokrinni zlazy

 struktura
* tramce zlazovych bunéek

* bohata sit krevnich kapilar
/fenestrované nebo
sinusoidy/

* vazivo — vazivove pouzdro a
vazivova septa
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Endokrinni system téla

- endokrini organy

- endokrinni tkané jako soucast jinych organu (pf. ovaria, testis,
pankreas, ledviny, jatra, placenta)

- izolované endokrinni buriky (pf. DNES-difuzni neuroendokrinni
systém stfeva, srdce)

- neuroendokrinni bufky



Hypofyza (glandula pituitaria)
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Hypofyza (glandula pituitaria) — zakladni hormony a mista jejich
jejich pusobeni

Neurosecretory cells in the
hypothalamus produce
antidiuretic hormone
(ADH) and oxytocin (OT).

ADH and OT travel to
the ends of the cells in
the posterior pituitary,
where they are released
into the bloodstream to
influence target tissues.
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secrete releasing
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Adenohypofyza - bunky

e Chromofilni bunky

* somatotropni — ristovy
hormon (STH)

* mammotropni (nebo
laktotropni) - prolaktin

 Basofilni buriky /produkce
glykoproteinl/

* thyrotropni - produkce TSH

e gonadotropni - produkce
FSH a LH

» kortikotropni (nebo
adrenokortikotropni)

* Chromofobni bunky

oranz G + PAS
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Adenohypofyza
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Acidofilni bunky (proteiny) Basofilni bunky (glykoproteiny)

* FSH — 204 Ak, LH — 200 Ak

* rlstovy hormon - 191 Ak
* via peptidy somatomediny
(jatra, ledviny)
* prolaktin - 198 Ak
* rozvoj mlécné zlazy a

L

produkce mléka ACTH - 39 ax)

: "

* ovaria, testis

e TTH (TSH) - 201 Ak
* glandula thyroidea

e pro-opio-melanocortin (peptid

POMC

+MSH

ACTH

B-lipotropin

o—MSH
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y-lipotropin

B—endorphin

B-MSH




Hypofyza (glandula pituitaria) — regulace, ucinky hormonu na cilové
tkané, cévni zasobeni




Hypotalamo-hypofyzarni systém )
YP POy Y ADENOHYPOFYZA

hypotalamicka jadra

Neurons of the supraoptic
and paraventricular nuclei

(produkce , releasing and inhibiting

factors”) -axonalni transport do

o primarniho kapilarniho plexu v

oo rdorded eminentia mediana (z a. hypophysialis

superior)—>vény (venae portales
}'"‘”""“’“‘“” hypophysiales) - sekundarni kapilarni

Median
eminence

brimary captary plos plexus v adenohypofyze - (v. lobi

anterioris = sinus cavernosus = v. jugularis
interna)

Superior hypophyseal artery

Inferior hypophyseal artery

Pars distalis P
ars nervosa

Secondary
capillary plexus

+ Hormones produced in the ’
hypothalamus and released
in the pars nervosa

Stimulating (or inhibiting)
hormones produced in

. hypotalamicka jadra

Hormones produced in
the pars distalis

Endocrine cells

Collecting vein Ve

Sourca: Mescher AL: Junqueira’s Bask Histology: Text and Atias,
12¢h Edition: hixp://www.accessmedicine.com

T s axonalni transport do kapilarniho
plexu v neurohypofyze (z arteria
hypophysialis inferior)—(v. lobi

posterioris — sinus cavernosus — V.
jugularis interna)




Adenohypofyza

e Struktura

* nemyelinizovana nervova vlakna
/axonx neurosekretorickych bunék
hypothalamu/

* pituicyty /neuroglie/

* Funkce
* oxytocin

* antidiureticky hormon (ADH nebo
vasopressin)

* Axony neuron0 konci v blizkosti
fenestrovanych kapilar, které zde tvofri
bohatou pleten. V dilatovanych oddilech
konecnych ¢asti neuronu se hromadi granula
s témito hormony — Herringova téliska.




Neurohypofyza

Herringova téliska




Neurohypofyza

ADH (9 AK) Oxytocin (9 AK)

* ledvinné kanalky (sbéraci kanalky) * kontrakce délozni svaloviny béhem
- P propustnost pro vodu porodu
(aquaporiny) * ejekce (vypuzovani) mléka

* onemocneni: diabetes insipidus « socidlni a télesné chovani, sexualita

— polyurie (az 30 | /den)

» kontrakce hladké svaloviny cév - TNTK




Pituitary and Pineal Glands
Pineal gland

Cerebellum

Epifyza /corpus pineale/

Pons 4%

Medulla oblongata — ol
-<—— Spinal cord

obklopena vazivem - pia
mater—->septa—>laltcky

trdmce bunék nebo shluky bunék
2 bunécné typy a nemyelinizovana
nervova vlakna

* pinealocyty (asi 95%, velka, svétla,
kulatd jadra)

* astrocyty (glie, tmava, protahla
jadra)

* jak pinealocyty, tak astrocyty maiji
dlouhé vybézky - “vlaknity vzhled
tkané“

acervulus cerebri /corpora arenacea/

melatonin



Epifyza /corpus pineale/

 melatonin - ze serotoninu Pineal Glandhac ' &
* ma tlumivy ucinek na pohlavni zlazy i € &
»
v 7 - 7 7 Ve . " ‘

* svetlo ma tlumivy ucinek na sekreci = '@ ¢
melatoninu (kolisani sekrece i béhem @ iy ¥
dne) @ & {

* jaro-vice svétla>méné '
melatoninu->zvysena Cinnost pohlavnich
vI 7 ” . ’i‘
zlaz ® 5. /

* chybéni melatoninu u déti > pubertas
praecox

|

z vyvojové biologie — druh atrofovaného
fotoreceptoru, , parietal eye”, ,treti oko”
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aza (glandula thyreoidea)
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laloky
lalucCky
ca}psula fll?rosoa * sep.ta folikularni typ endokrinni zlazy
miliony folikult s koloidem




Glandula thyreoidea

folikuly (50 um do témér 1
mm)

T
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folikularni bunky

* trijodothyronin T; a
tetrajodothyronin (thyroxin) T,

parafolikuldrni (C-burky)

e kalcitonin

koloid s TG




Glandula thyreoidea
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Syntéza T, T,
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Rizeni syntézy T,, T,

Control of thyroid hormone synthesis
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T;, T,— zvySené mnozstvi mitochondrii v bunkach




Klinika — hypertyreoza struma

ovlivhéni bazalniho
metabolismu

———— b ;).."'

Excessive sweats



Klinika — hypotyreoza struma

ovlivhéni bazalniho
metabolismu

Dull facial expressions, Intolerance
to cold

fatigue, confusion,
droopy eyelids, puffy
and swollen face, sides
of eyebrows fall out

Excessive
weight gain

Increased or
irregular menstrual
low in women.

Constipation

Dry hair and f Y e
dry skin (.

Muscle
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Pristitna téliska - bunky

* hlavni buriky — nejpocetnéjsi,
jsou malé /7-10 um/ s kulatym,
centralné ulozenym jadrem a
malym mnozstvim cytoplazmy

* oxyfilni bunky vétsi, polyedricky
tvar, rozlozeny jednotlivé nebo
ve skupinkach,
obsahuje velké mnozstvi
mitochondrii a glykogenu a je
silné /pokud si
bunky zachovaji barvitelnost/

* tukové bunky



Hlavni bunky : produkce parathormonu (PTH)

Low concentration of calcium in blood

Lt

Releasze of parathyroid hormone

— fitamin D —® @

2 s 2

Effls of calzium Decreazed loss of Enhanced absorption of
fram baone calciurn in urine calciurn fram inkestine

Increased concentration of calcium in blood



Endokrinni regulace hladiny vapniku v krvi

Calcitonin Calcitonin

Thyroid gland stimulates
releases calcium salt
calcitonin deposit

- in bone

M \ 5

——— Thyroid
' gland
Rising Bay Fallin
blood e blood
Caz* Calcium homeostasis of blood Caz+
levels l 9-11 mg/100 ml ] levels
m
ba,
e

Thyroid —
% gland
9- Parathyroid SR
glands
Osteoclasts
degrade bone Parathyroid
glands release

matrix and release parathyroid
Ca?* into blood
into hormone (PTH)



Nadledvina (glandula suprarenalis

Adrenal gland 4-6 cm, 8 g SpOIGéné

Kidney

cortex — 80%
medulla - 20%

tramce bunék
opredené siti kapilar




Glandula suprarenalis (cortex) - kortikosteroidni hormony

R . fﬁ &\T\!
Z0fla glomerulosa (1/10) - aldosteron
Zapatasciculata (6/ ) - kortisol ~
SR e N
QLY s (3/10) — pehlavni hormony
' ( .
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Glandula suprarenalis

Species

Anatomy

CYP17A1
expressed

Major
glucocorticoid

Adrenal
androgens

Mouse Rat

capftd» = caprtdarzs

Ferret

capr td» =

Spiny Mouse

caprtdazs

Human

No No Yes Yes Yes
Corticosterone | Corticosterone Cortisol Cortisol Cortisol
No No Minimal Yes Yes

steroidogenni bunky — lipidové kapky
(cholesterol), AER, mitochondrie s tubuly

http://journal.frontiersin.org/article/10.3389/fendo.2015.00027/full



Syntézy steroidUl

Cholesterol

Metabolites

Pregnenolone

17-OH-Pregnenolone

Dehydroepiandrosterone

Progesterone 17-OH-Progesterone Androstenedione
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Glandula suprarenalis - medulla

* tramce a ostruvky bunék ulozenych
v retikularnim vazivu

e chromafini bunky - sekre¢ni granula
/obsahujici adrenalin nebo
noradrenalin/ se barvi solemi
chromu hnédé, sympatické
gangliové bunky

e chromafinni buriky jsou inervovany
pregangliovymi sympatickymi vliakny
a funkéné koresponduiji s
postgangliovymi neurony




Endokrinni system

e 52. Hypophysis cerebri

e 53. Epiphysis

e 54, Glandula thyreoidea

e 55. Glandula parathyroidea

e 56. Corpus suprarenale

e 23. Pankreas — Langerhansovy ostrtvky

Dékuji Vam za pozornost.

Jana Dumkova

otazky a komentare na:
jdumkova&med.muni.cz



