Fyziologie zivocichu a Cloveka

Hormonalni rizeni organismu

RNDr. Ing. Edvard Ehler, Ph.D.
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FIGURE 11.6 Hormonal mechanisms of mediating cell-to-cell com-
munication. A. Endocrine pathway. B. Paracrine pathway. C. Autocrine
pathway. D. Synaptic pathway. E. Neuroendocrine pathway.



Hormonalni ,,osy"

Hypotalamus SRF SIH TRF CRF GnRH
/N
/ N\
/ \
/ N
/ N
Adenohypofyza STH (GH) TSH ACTH FSH, LH
Koneény hormon IGF T4, T3  kontikosteroidy testosteron
(zlaza, tkari) (jatra) (§titna androgeny estrogeny
Zlaza) (kira (testes
nadledvin) ovaria)
I
I
| Y {
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Typy hormonu

» Peptidické povahy — neprochazeji bunécnou
membranou, nutné membranove receptory (druhy posel)

* Derivaty tyrozinu (aminy) — hydrofilni (adrenalin,
dopamin); lipofilni (T4, T,)

* Derivaty cholesterolu — steroidy — prochazeji b.
membranou, intracelularni receptory
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Steroidni hormony —
derivaty cholesterolu

* Prekurzor celé rady
steroidnich hormonu —
cholesterol

« Tvori se v jatrech (primarne),
transportovan lipoproteiny v
Krvi

* Prestavba aktivnhich hormonu
primo v cilovych tkanich
(testosteron -> estradiol, DHT)
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— A. The hormones (simplified overview excluding tissue hormones)
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— A. Hypothalamic-pituitary hormone secretion (schematic)
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— A. Effects of oxytocin in the brain

Neurohypofyza - oxytocin

Recollection of
[above all friendly) faces

)
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Oxytocin improves:

Social confid Positive reactions of fathers
Lsllait il ing to their small children

Dealing with
psychosocial stress
(cortisol secretion §)

Recognition of social signals -
(e.g. eyes, face)
|

Couple bonding behavior

Mutation of
oxytocin receptor gene

Autism (ASD)

(modified from A. Meyer-Lindenberg et al)

— B. Control of uterine motor activity during birth
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— C. Breast-feeding: prolactin, oxytocin
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Rustovy hormon -
somatotropin

Anabolicky hormon,
pusobi tkanove, a
glandotropné
(somatomediny — IGF,
PDGF, EGF). Rust
kosti i mékkych tkani,
podporuje imunitni
system
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itna zlaza — rust a vyvoj organismu

A.Hormony ititné Zlazy (prehled)
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— A. Nasledky a symptomy hypertyredzy
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— B. Vlivy na kocentraci Ca®* v krvi

hormony organy
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Epifyza - biocykly

Melatonin (ajine indolaminy) Fidi cirkadialni
rytmy naseho tela. Teplota,
metabolismus, citlivost na ruzné latky
(leky), Cinnost ostatnich endokrinnich

Zlaz.

— B. Circadian rhythm of sleep-wake cycle
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Endokrinni funkce slinivky brisni

1,5% objemu slinivky tvofi Langerhansovy ostravky —
endokrinni funkce!

A-bunky (a) — produkce glukagonu. Enzym zvysujici
hladinu glukozy v Krvi.
* udrzovani dostateCné urovné glykemie

« glykogenolyza (jatra), glukoneogeneze (z laktatu,
aminokyselin, glycerolu)

B-bunky () — produkce inzulinu. Enzym snizujici hladinu
glukozy v Kkrvi.

 anabolické pusobeni, proteosyntéza
 ukladani energie do zasoby (glykogen v jatrech a tuky)

* rust svalu (ukladani aminokyselin)

D-bunky () — produkce somatostatinu. Inhibi¢ni pusobeni na osu
adenohypofyzarnich hormonu.



— A. Glucose metabolism (simplified overview)
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Cukrovka (diabetes mellitus) — cca 7%
populace (USA)

IDDM - typ | (do 10%) IIDDM - typ Il (pres 90%)
virova infekce AND/OR geneticka zatez + velky
autoimunitni onemocneni kaloricky prijem/maly
zniCi B-bunnky vydej
Langerhansovych vyéerpani
ostruvku inzulin/glukagonového
absolutni nedostatek aparatu
insulinu (injekce) necitlivost na inzulin = obezita =

hypertenze = kardiovaskularni
onemocnéni = draha lécba =
kratSi a méné kvalitni stredni
délka zivota =

Isnizit prijem E+zvysit vydej!

Chronic ulcers Gangrene

FIGURE 17.5 Chronic complications of diabates.



# 125853

DIABETES MELLITUS, NONINSULIN-DEPENDENT; NIDDM

Alternative titles; symbols

DIABETES MELLITUS, TYPE II: T2D
NONINSULIN-DEPENDENT DIABETES MELLITUS
MATURITY-ONSET DIABETES

Other entities represented in this entry:

INSULIN RESISTANCE, SUSCEPTIBILITY TO, INCLUDED
DIABETES MELLITUS, TYPE 2, PROTECTION AGAINST, INCLUDED

% 222100
DIABETES MELLITUS, INSULIN-DEPENDENT; IDDM

Alternative titles; symbols

DIABETES MELLITUS, TYPE 1
JUVENILE-ONSET DIABETES; JOD

Other entities represented in this entry:

DIABETES MELLITUS, INSULIN-DEPENDENT, 1, INCLUDED;

IDDM1, INCLUDED
INSULIN-DEPENDENT DIABETES MELLITUS 1, INCLUDED

Cytogenetic location: 6p21.3  Genomic coordinates (GRCh38): 6:30,500,000-36,600,000

Gene-Phenotype Relationships

Phenotype Phenotype
Location Phenotype MIM number Inheritance mapping key
6p21.3 {Diabetes mellitus, insulin-dependent-1} 222100 AR 2

Location

2q24.1
2q31.3

.
R

(ST
i

P2

-

3p2
3q26.

[ ]

-

6q23.2

20913.13

Phenotype

{Diabetes, tvpe 2, susceptibility to}
{Diabetes mellitus, noninsulin-dependent}
{Diabetes mellitus, noninsulin-dependent}
{Diabetes, tvpe 2}

{Diabetes mellitus, noninsulin-dependent}
{Diabetes mellitus, noninsulin-dependent,
susceptibility to}

{Diabetes mellitus, noninsulin-dependent,
association with}

{Diabetes mellitus, noninsulin-dependent}
{Diabetes mellitus, noninsulin-dependent,
susceptibility to}

{Diabetes mellitus, noninsulin-dependent,
susceptibility to}

{Diabetes mellitus, non-insulin-dependent,
susceptibility to}

Diabetes mellitus, noninsulin-dependent, late
onset

Insulin resistance, severe, digenic
Diabetes mellitus, tvpe 2

{Diabetes mellitus, noninsulin-dependent,
susceptibilitv to}

{Diabetes mellitus, tvpe 2, susceptibility to}

{Diabetes mellitus, type 2, susceptibility to}
Diabetes mellitus, noninsulin-dependent
{Diabetes mellitus, noninsulin-dependent}
{Diabetes mellitus, type 2, susceptibility to}
{Diabetes mellitus, noninsulin-dependent, 2}
{Diabetes mellitus, type [I, susceptibility to}
{Diabetes mellitus, noninsulin-dependent}
{Diabetes mellitus, noninsulin-dependent}
Diabetes mellitus, noninsulin-dependent
{Diabetes mellitus, noninsulin-dependent}
{Hvpertension, insulin resistance-related,
susceptibility to}

{Diabetes mellitus, noninsulin-dependent,
susceptibility to}

Diabetes mellitus, tvpe II

{Diabetes mellitus, noninsulin-dependent}

{Diabetes mellitus, noninsulin-dependent}

{Insulin resistance, susceptibility to}

Phenotype
MIM
number
125853
125853
125853
125853
125853

125853
125853

125853

125853
125853
125853
125853

125853
125853

125853
125853

125853
125853
125853
125853
125853
125853
125853
125853
125853
125853

125853
125853

125853

125853

12585

3
125853

Inheritance

£Mb2.
£502.

R

AN

£3
£30

4B

Hid Ml HOs HOa HOo HOd B HOs HUd HO2 HUs

Phenotype
mapping
key

HL HLD HLD HUS HGS HG

Gene/Locus

GPD2
NEURODI1
IR51
FPARG
SLC2A2
IGFZBF2

WES1

NIDDM4
CDKALL

HMGAIL

ENPP1

GCK

PFPIR3A
PAXL
SLC30A8

TCF7L2

KCNTI1
ABCCS
MAPKEIPL
MTNRIE
HNF1A
FDX1

IRS2

LIFC
HNFIBE
GCGR
RETN

EETN

AKT2
NIDDM3

HNF4a
PTPN1

Gene/Locus
MIM
number
138430
601724
147545
601487
138160
608283

600917
167413
611145

602228

600937
600509
604641
600804
142410
600733
600797

164731
503694

600281
176885



— A. Adrenal gland
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Nadledviny — glandulae
suprarenales

Kura (cortex) — mesodermalniho puvodu
(coelomovy epithel) — produkce

kortikoidu a anabolickych a pohlavnich
hormonU (oboje steroidy)

Dren (medulla) neuroektodermalniho
puvodu (sympaticka ganglia) —
produkce katecholamint (adrenalin,
noradrenalin)



Hormony nadledvin - =
kura

Meural inputs (stress)

'_'f;_ s Hypothalamus
Mineralokortikoidy (aldosteron, kortikosteron); A secretion
Glukokortikoidy (kortizol, kortizon)
Katabolicke hormony, dlouhodoba odpovéd’ organizmu P
na Stre S (in hypothalamo—hypophyseal portal vessels)
« zvySuji koncentraci glukozy v krvi (z bilkovin!) —
mobilizace energetického metabolizmu Anievior piuiiary
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ormony nadledvin — dren

It ‘ Adrenalin (epinephrine), noradrenalin
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— A. Nadbytek a nedostatek androgen(

b i kachexie,

poskozeni hypotalamu,
genetické defekty

trvale zvySena
analoga GnRH
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__ Bypertroficky
"= ¥ Klitoris

maskulinizace Zeny pfi
nadbytku testosteronu

Pohlavni hormony
muzske - androgeny

Pod vlivem osy Gn-RH (pro spravnou
funkci je nutné pulzni vyluCovani),
CRH (hypotalamus) — LH+FSH,
ACTH (adenohypofyza) se tvori v
Leydigovych intersticialnich
burikach (95%) a v kufe nadledvin
(5%) testosteron, DHT, DHEA a;.

Provazanost androgenu s estrogeny,
v nékterych tkanich se andr.
Prestavuji na estr. a teprve ty
pusobi (prostata)

FUNKCE:

Vyvoj a spravna funkce primarnich a
sekundarnich pohlavnich znaku,
libido, potence, obecny anabolicky
ucinek, mutace hlasu, agresivita



Zenské pohlavni hormony — estrogeny,
gestageny, prolaktin, oxytocin

Estrogeny (E) (estradiol, estron,
estriol aj.) — ovaria, placenta,
kortex naledvin, Leydingovy bunky
varlat

Vyvoj Zenskych pohlavnich znaku
(méné nez T u muze), priprava
délohy a pochvy na otéhotnéni

Proliferace sliznice délohy a vaginy,
zde rovnéz odlupovani epitelovych
glykogenovych bunek, otvira
délozni branku a méni konzistenci
délozni hlenové zatky aby byla
prachodna pro spermie,
prodluzuje dobu preziti spermii

E stimuluji rast prsd, zenskou
distribuci podk. Tuku, zvysSuji
srazlivost krve, retenci H,O a Na,
snizuji LDL a zvy&uji HDE a VLDL,
stimuluji ¢innost osteoblastu
(menopauza — osteoporoza), vyvoj
psychiky a funkci CNS Zenského
typu

Gestageny (G) (progesteron,
pregnolon, pregnandiol) — Zluté
télisko, folikul, placenta, kortex
nadledvin

Priprava pohl. ustroji zeny na pfrijeti
oplozeného vajiCka a udrzeni
téhotenstvi

PUsobi pfedevSim na délohu.
Stimuluje rust myometria,
prestavbu Zlazek endometria —
pfechod do sekrecni faze, nidace
vajicka, v prubéhu téhotenstvi
brzdi Cinnosti svaloviny délohy. G
zmensSujé délozni branku a méni
konzistenci hlenoveé délozni zatky,
ktera je pak nepruchodna pro
spermie.

V CNS pusobi anesteticky, zvySuje
bazalni teplotu, pravdépodobné
pricinnou depresi




|—A. Menstruacni cyklus
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krvaceni

folikularni faze lutedini faze

Ovulacni a menstruacni cyklus

Faze menstruacni (1.-4. den) — odlou€eni zona functionalis

Faze proliferacni (5.-14. den) pod vlivem estrogenu ze
zrajiciho folikulu regeneruje sliznice délohy — tato faze
konCi OVULACI

Faze sekrecni (15.-28. den) pod vlivem hormonu zlutého
teliska se sliznice pripravuje na nidaci

Faze ischemicka (28.den) pokud nedoslo k zahnizdéni
oplozeného vajicka, dojde k ischemii povrchove vrstvy
endometria, autolytické procesy, pfi nasledném prokrveni
sliznice dochazi Kk jejimu odplaveni

— B. Hormone concentrations in plasma during pregnancy
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Spermatogeneze, Oogeneze

V semenotvornych
kanalcich testes,
zacCatek v puberté
(adrenarche),

primary

SPERMATOGENESIS OOGENESIS

V kufe vajeCniku, faze
mnozeni ukoncena
jiz prenatalné
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Cim strarsi otec, tim

délici schopnost tocyt oocyte (oocyt I. Radu,
spermatocyte Y ..

germinalnich g)r(\?r\ﬁgv profazi
bunék je Meiotic A OB Ty ® Sy
zachovana cely division | k{_j,;:' 'k@j { “’/ ﬂr‘St polar‘ meiotick€ého
Zivot. Eecondar‘y Secondar‘y délenl'). Dozravani

Pod viivem LH- spermatocytes nncyte j \ (druhé meiotické
testosteronu, a Meiotic /> /\ ﬁ\ @ & @ déleni) je
ochranné funkce division I &HE: ”/*‘*) : 5}] f f.h ) second polar dokonceno pouze
Sertoliho bunék Sper‘matlda ;_. bodies

Ny fl\
Differentiationy E F ? La}ri

vétsi riziko pro
dité, protoze bylo
potfeba vice
bunécnych déleni

pokud se setka
vajiCko se spermii).
Menarché -
klimakterium

Dozravani pod vlivem

na vytvoreni spermatozoa

spermii

FSHalH
Cim starsi matka, tim vice casu mély

nezralé oocyty, aby se setkaly s
mutageny z prostredi — vétSi nebezpedi
pro dité.



Geneticke a hormonalni urceni pohlavi,
poruchy

- A, Intersexuallta
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norma

genital  pohlavni znaky psychika genital pohlavni znaky psychika

X—Xi(-chromozomy
SRY _

V ‘::-" hypotroficka varlata

‘ XO-chromozomy |

%2 dysgeneze gonad
&

“’ ‘ i
pohlavni
. MIF 4 testosteronl . hormeny {,
\& ,9'*? %"~A ': ‘x}
: = i : S
Klinefeltertv syndrom N7 Turneriiv syndrom f+‘
XY chre‘r‘f‘razomy XX chromozomy + SRY
nebo mozaika XY/XO
SRY 2
i SRY
v ovaria \!; i . hermafroditni
w Y 4§
e
chybi TDF \g
_estro .
e itestoster
5 6
b pravy herma-
mutace genu SRY o= froditismus

Savci maji typ pohlavi
Drosophila — zeny jsou
homomorfni (XX),
muzi heteromorfni
(XY)

Primarni pohlavi — zena

Y chromozom - heterozom

SRY - sex determining region
of Y chromosome

TDF — testes determining factor
MIF — Mullerian inhibiting faktor



Sexualni funkce —

— A. Sexual response pathways
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