Hormonalni rizeni

Obecna chemorecepcCni schopnost bunek

Komunikace ve spolecCenstvi bunek,
rozeznani poskozené nebo cizi bunky
Signaly: diferencuj, proliferuj, syntetizuj,
zemri...

Porozumeni = kliCc k podstate

A. Triggering and Development of Apoptosis
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Bunka rozumi chemickym signalum od

sveho vzniku...
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Hormony a endokrinni secrece

Figure 14.15 Chemical messengers
act over short, intermediate, and
long distances
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Gap junctions CAMs (e.g.,
(e.g., between development of Hormones and Pheromones and
myocardial cells) mammary glands P, it N : i neurchormones kairomones
: = PNELED TATSTTI T TS / . .
during pregnancy) aracrines and autocrines eurotrans (e.g. pituitary gland)
’ " (e.g., angiogenesis in skeletal  (e.g., at the motor P 1
muscle of endurance athletes)  endplate)

DISTANCE
Cytoplasmic Recognition Local diffusion Transport in Outside
contact molecules on bleod

environment
adjacent cells

Typ rizeni vhodny pro relativné pomalée, centralni rizeni velkych bunecnych populaci.
Zavisly na vykonném cirkulacnim systemu.




Hormony a endokrinni secrece

Existuji dva typy endokrinnich
systému.
Neurohormone secretion

A) Neuroendokrinni system A
z neurond, specializovanych pro 4 e
syntézu, uskladnéni a sekreci velkych [ESRgSRQERSIR
mnozstvi neurohormont do krve. e
Terminaly axonu pak Casto vytvari
specializované neurohemalni organy,
odkud se hormony vylévaji do krve

Nontarget cell

nebo jsou tu uskladneény a na nervovy lhi6 feterior)
stimul uvolneny.

* Small molecules and ions @ Paracrine

» | Blood

Distant
target cell

@ Neurotransmitter




Hormony a endokrinni secrece

Hormonal secretion

B) Klasicky endokrinni systém sestava

Z ne-neuralnich bunék (Casto _ | | Blood

epitelialnich), které vypoustéji hormony SLE
a4 (4 V4 I"-. _-"I i - IE"; -Hn

do krve. Tyto zlazy nemaji vlastni o 4 = ool ool

dopravni cesty nebo kanalky —
vyuzivaji toho, ze cirkulace teélesnych
tekutin zanese jejich sekrety k cilovym

secreting cell
(endocrine cell)

organum. Klasické endokrinni buriky
jsou pritomny jen u vyssich di}
bezobratlych a u obratlovcu - Nortarget cell

| (no receptars)
|




Exokrinni a endokrinni sekrece

External environment

Epithelial
cells

| Secretory —

External environment

Circulatory system

Secretary

(a) Exocrine gland

Exokrinni:

(b) Endocrine gland

Feromony, pot, ale i latky v moci nebo travici trubici.




Ukoly vhodné pro hormony

rust a vyvoj, energeticky
metabolizmus, vodni
hospodarstvi, latkovou
homeostazu, traveni, funkci
gonad, obeh, barvomenu,
chovani, diapauzu...
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Metabolism
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Chemicka struktura komunikacnich latek

= Eikosanoidy — (prostaglandiny)

= Plyny — (NO, CO)

= Puriny — ATP, cAMP
Aminy — od tyrozinu (adrenalin, par. histamin)
Peptidy a proteiny — mnoho hormonu neurohormony

Steroidy — hormony a feromony
= Retinoidy — od vit A
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cell membrane trig-
gers release by
exocytosis.
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nemuze byt skladovaniy e
— syntéza podle poticbVis
doprava na kratké |
vzdalenosti difuzi, na;
dlouhé vzdalenosti |
potrebné nosice

- Hydrofilni (proteiny, AK) syntetizovany na ER, upravovany v GA,
skladovany ve vezikulech a exocytozou vylévany

i 3 red in vesicl
buds off vesicles that A sto ed esicles
b y awaiting release.

contain proinsulin
and enzymes.

T The Golgi apparatus . r SIS

the C segment from aging Insulin, like other peptide hormanes, is initially synthesizeg
proinsulin to form ribosomes as an inactive preprohormone and takes its final form

TThe enzymes cleave Figure 15.5 Snapshots of insulin synthesis, processing, and p4
mature insulin. through posttranslational processing. ER, endoplasmic reticulum.
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Polarni a nepolarni hormony — prijimaci strana

Napr. adrenalin

Napr. Estrogen

External environment

Hydrophilic
ligand

Ooi

Hydrophobic
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NF\ )

Cytoplasm

Signal
transduction
pathway

Membrane receptor

Cellular
response

Signal
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Intracellular receptor

Plasma membrane

pathway

Cellular
response



Animace/Polar hormone.webm
../Fyziologie živočichů/Animace/Steroid hormones.webm

Signalova transdukce — pres membranu

Hydrofobni ligand

Napr. Steroidy, nepolarni AK
(Tyroidy), Retinoidy

The ligand, in this case a
steroid hormone,
dissolves in and diffuses
through the cell

Ligand s
Ogo = 1 | membrane. |
S "!-_lr —

* T
\ y r/..

Extracellular fluid

Cytoplasm

Nuclear envelope

(simplified)

Intracellular :
receptor \

Nucleus E

" The activated e

ligand-receptor

complex functions as i
a transcription factor
inside the nucleus.




Signalova transdukce — pres membranu

Extracellular fluid
Ligand

Hydrofilni ligand

Ligandem rizeny kanal XS
Napf. Acetylcholin (nikotinové r.) il

Cell membrane

Cytoplasm

In their typical mode of functioning, ligand-gated
channels open to permit ions to pass through,
thereby altering membrane electrical charge,

| when they bind to their ligands.




Signhalova transdukce — pres membranu

Extracellular fluid

Ligand (first

HydrOf”n" Iigand / messenger)

. In this relatively simple "
. v : ~ Activated | example, binding with
Ligandem rizeny enzym ~ ) jactivesite | yhefigand activates a

g

Napr. Inzulin catalytic site on the

‘ T e ————
\ Activation of the

Cvelic ___J catalytic site inside the
GTP CMp | cell causes production of
the second messenger

(second :
-. cyclic GMP.

Cytoplasm messenger)




Signalova transdukce — pres membranu

Hydrofilni ligand

S G-proteinem spojeny
receptor (GPCR)
Napr. Adrenalin

T R R T T 1 P B e e o e S L T i A S o Wi, i P L BT
After binding to their ligand, G protein-coupled
receptors typically interact with two other cell-

Extracellular fluid

membrane proteins—a G protein and an

~ enzyme—to activate enzyme catalytic sites,

/Ligand (first messenger)

G protein- G protein  Enzyme
coupled
receptor

Cytoplasm

Activated

achive site

‘w.._.L./
g
Cyclic
| . AMP

The catalytic activity of | (second
the enzyme produces messenger)
cyclic AMP or another
second messenger

inside the cell. |

e e L W e L




Extracellular fluid

Epinephrine

- 3 Inactive Active
(first messenger)

adenylate adenylate

Signalova -t
transdukce —za [Pt e}/ |

G protein

membran

e ra O u Inactive cAMP-dependent protein
kinase dissociates when molecules of
cAMP bind to one of its molecular

Amplification occurs
sHbLFTS in each of these steps
Inactive cAMP- because the active
dependent protein forms of the enzymes |
... and two of the subunits Kiee cAMP catalyze f(;rmahon of
: ' Al t
released are catalytically active Eﬁ‘}x}g mzre);zlr;s M
enzyme units. cAMP S ’_/

Active cAMP-dependent Q : ‘.".},(. °
v . ’ Ir) protein kinase o »
Proc tolik urovni B g
Inactive glycogen w
phosphorylase kinase
. Active glycogen @
° Am pI Ifl ka Ce (" Active cAM P-dependent kinase units are protein phosphorylase

kinases and activate their target protein by kinase
phospharylating it using phosphate groups m

¢ PrOpOjenl’, Zpétné VaZba (—PO,* ) drawn from ATP. Moreover. .. ATP

Inactive glycogen Active glycogen

Cytoplasm phosphorylase phosphorylase :
REV ... active glycogen phosphorylase kinase
molecules are also protein kinases and
2o Amplification step; multiple activate their target protein in the same way. Glycogen
//»® product molecules generated
o&—T ¢ per initiating molecule
Glucose
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Metamorfoza hmyzu
je klasicky model
hormonalniho rizeni gEEEEs

gland
JH, PTTH, Ekdyson pri vyvoji /Ecdysone /Juvenile
hmyzu a tvorbé novych f quHrl;mn

kutikuly.
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Mozek hraje ustredni roli.
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Metamorfoza hmyzu
je klasicky model
hormonalniho rizeni

Caterpillar ligated during last larval instar

Klasicky experiment: Ligated early Ligated late
Kdyz je housenka podvazana during instar during instar
brzy, pouze predni polovina se
pozdeji zakukli.

Kdyz pozdeji, zakukli se cela.
Injikace hemolymfy z hlavy do
zadecCku vyvola kukleni.

Only anterior half pupated Both halves pupated



Metamorféza hmyzu je klasicky model
hormonalniho rizeni




Dnes: vliv latkovych signalu napr. na
tka’ﬁOV)'/Ch kKulturach. Pluripotent Stem Cells

€
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" L}

In vivo
fertilized egg

8 cell

embryo s ﬁ?_ y
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Cultured (" (Pluripotent )

undifferentiated Blastocyst

stem cells \

Blood cells

Cardiac muscle
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Kaskady zacinajici

» —Neurosecretory cells

m OZk em .;'.‘-*—________-.--Curpus cardiacum
rothoracic .8 __———Corpus allatum
] ] gland
Spoluprace nervového a :,;.;;'éf
hormonalniho systému. 0 & .
e
(v3entrem hormonalnich os je /Ecdysone /Juvenile
casto mozek od bezobratlych k / horman
Slovéku. (JH)
ProC”? Mozek ma nejcenngjsi
informace o vnegjSim a vnitrnim * i ot
prostredi. \ o — ey —
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center
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Target
organ
‘- - - - Response

Zpétnovazebna
smycka 1. radu
hormonalni

- - - - Response

Zpétnovazebna
smycka 1. radu
neuralni
Spoluprace nervového a

hormonalniho systému. Kaskady (osy)
z NS k cilovému organu. Délba prace.
Kaskady také zakladem zesileni a
zpétnych vazeb.
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(c) Second-order feedback loop
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(d) Third-order feedback loop



Kaskady zacinajici v mozku - Hypotalamus

Pituitary, . Hypothalamus
gland *,\ S rET -

/
|

Hypotalamo-hypofyzarni
komplex.

Centralni nervovy systém
spolupracuje s
hormonalnim rizeni




Kaskady zacinajici v
mozku - Hypotalamus ge/

Hypotalamo-hypofyzarni
komplex.

Centralni nervovy systém
spolupracuje s
hormonalnim rizeni




Hypotalamus - hypofyza
hormony

Hypotalamus:

Adenohypofyza

Neurohypofyza

Kortikoliberin

Kortikotropin

Oxytocin

Gonadoliberin

Folitropin

Adiuretin

Melanoliberin

Lutropin

Melanostatin

Melanotropin

Prolaktostatin =Dopamin

Somatotropin

Somatoliberin

Tyrotropin

Somatostatin

Prolaktin

Tyreoliberin

Nucleus Hypothalamus

ventromedialis
y Nuc.'eté; p Nucleus
orsomedialis supraopticus
Nucleus Nucleus
infundibularis i 1
paraventricularis
RH, IH
| ADH
Chicsm } Oxytocin
opticum Corpus
mamillare
Superior hypo-
physial artery
P Axoplasmic transport
by neu FOSGCFEtOFy
nerve cells
Release of
RHs, IHs, ADH,
NE, NPY and
other transmitters
_ Inferior hypo-

Portal veins __~ physial artery
RH induce release of
anterior pituitary

* hormones
IH inhibit their
release

Release of
ADH, oxytocin

P(;STGFiOF pituitary
(neurohypophysis)

Anterior pituitary . o . Posterior pituitary
(adenohypophysis) Anterior pituitary hormones

hormones g
ADH, oxytocin
ACTH PRL Y
STH LH
TSH a-MSH

FSH  B-endorphin

RH =Releasing hormones
IH = (Release-)Inhibiting hormones



Adenohypofyza Neurohypofyza
Kortikotropin ACTH | Oxytocin

Folitropin FSH Adiuretin ADH
Lutropin LH

Melanotropin MSH

Somatotropin STH

Tyrotropin TSH

Prolaktin PRL

Release of

RHs, IHs, ADH,
NE, NPY and
other transmitters

Portal veins ___

RH induce release of
anterior pituitary

* hormones
IH inhibit their
release

1) ¢

Axoplasmic transport
by neurosecretory

nerve cells
__ Inferior hypo-
.—  physial artery
N

Release of
ADH, oxytocin

Pituitary _ ~
veins T
Posterior pituitary
P (neurohypophysis)
Anterior pituitary X o . Posterior pituitary
(adenohypophysis) Antﬁrlor pituitary hormones
ormones ADH, oxytocin
ACTH PRL
STH LH
TSH o-MSH

FSH B-endorphin

RH =Releasing hormones
IH = (Release-)Inhibiting hormones




Hypothalamus Anterior pituitary Ez:ﬁgﬂ:i;i:fﬁ;fis End-hormone Functions (simplified)
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Peripheral sites of

S yé ka 1 Féd u Hypothalamus Anterior pituitary hormone synthesis End-hormone Functions (simplified)
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Under central nervous system control

Hypothalamus

Gn-RH

PIH (= dopamine)

TRH

Somatostatin (SIH)

7! |
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CRH
Axoplasmic transport
Axoplasmic transport
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Peptides
Glyco- Inhibits release
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Affects
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derivatives Effect—>
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Peripheral sites of

S m yé ka 3 ‘r'-é d u Hypothalamus Anterior pituitary hormone svnthesis End-hormone Functions (simplified)
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Peripheral sites of

S éka 1 ‘r’-a’du Hypothalamus Anterior pituitary hormone synthesis End-hormone Functions (simplified)
l I I . > FSH Testes ——l | Testosterone — ‘/ ‘/
r I r
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Oxytocin

Kontrakce hladkych svalu.

Mozek jako ridici centrum:
Psychogenni podnéety se integruji s
mechanickymi podnety.
Hormonalni vystup.

Béhem porodu, ovliviiuje délozni (QN5) ... g
'y Yo = TEetlh] |':I|.|[.| =}
kontrakce. '-




Antidiureticky hormon
(ADH) - Vasopresin

Mozek (hypotalamus) monitoruje
osmolalitu krve.

Neni zde krevné-mozkova bariéra a
osmolalita krve muze byt
monitorovana.

ADH ridi diurezu v ledvinach

T.Y. Hiyama, M. Noda / Neuroscience Research 113 (2016) 1-11

Fenestrated
capillary

Ependymal cell

3rd Ventricle
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Katecholaminy sympatiku - nadledviny

Kura a dfen nadledvin maji odlisSnou funkci i puvod.
Dren je soucast sympatickeho nervového systemu.
Neurohemalni organ vylévajici neurohormony
sympatiku (adrenalin a nordranalin) do krve.

Glomerular zone
Fascicular zone

Reticular zone

Adrenal cortex

Posterior
pituitary

Axoplasmic transport

—

—
—

Mineralocorticoids

Glucocorticoids

Androgens

ADH

Axoplasmic transport

Oxytocin

Adrenal medulla

Kidneys

Paracrine: | Pancreas
D cells
A cells
B cells

. Stimulates release
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¥ SR _
e Parathyroid gland
Affects
Steroids, etc. 3

Secretes Thyroid, etc.:
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derivatives Effect

Under humoral control
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Calcitonin (CT)
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Maturation

Glucocorticoids
(e.qg., cortisol)

Mineralocorticoids
{e.qg., aldosterone)

Sex steroids

{e.g., testosterone)_
Epinephrine
Norepinephtine

v
v vme
v

v v

v
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and others
v
v
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Circulation, blood
mineral

Reproduction
Metabolism

Water
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Katecholaminy sympatiku - nadledviny

Kura a dfen nadledvin maji odlisSnou funkci i puvod.
Dren je soucast sympatickeho nervového systemu.
Neurohemalni organ vylévajici neurohormony
sympatiku (adrenalin a nordranalin) do krve.

Axoplasmic transport

Axoplasmic transport

>
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Glyco-
proteins

Steroids, etc.

Tyrosine
derivatives
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Inhibits release
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Circulation, blood

Water and

Spinal cord

Sympathetic
postganglionic

o receptors

e = Acetylcholine

Sympathetic
preganglionic
fiber

B, receptors

‘“Target organs

e = Norepinephrine

Adrenal
medulla

BB, receptors

e = Epinephrine
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Rizeni glykemie

Insuhn

Glucose supply Glucaggy
Antagoniste ze . SIH
slinivka brisni.

Pancreas 3

Neni treba signal z ngested ' e ceHs
NS, slinivka hlida

; glucose
glykemii sama. Clucose /

Blood glucose

BIOOd—/




Blood glucose drops Blood glucose rises

A4
R Ilze n II I ké m i e below normal above normal level
g y i rm=—de——— 5mmol/L to——4-_2 5mmol/L
l' 1 .
1 I =
Fo A/ < |
H i
I ", I
’f \E, Pancreas'. v * - '. v
I
B
cell

o
e
A 5 o !
cells — Adrenal 2 cells ® i
’ ’ ’ . =§ medulla “\ \ ;
Glc homeostaza a také glykémie ‘\\ 4 U
: “r L4 X . o ! | Hypothalamus H N o
= i ) ypo . . N
ve stresu jsou rizeny hormonaine : N s MAE 1
. . . : i pephrine
Epinefrin, kortizol, STH | .
i Pl i
i 1o »”
i X PEod s
i ACTH PLo ACTH
H i
i i
i ! i |
. . i STH | \A STH
Kortikotropin Oxytocin ' i :
T, At ! Adrenal Cortexl ; H
Fohtropm Adiuretin & v N 2 + b A 1
Lutropin SN A B VAN OO |2
Melanotropin Glucagon | Insulin } Cortisol S i E{Glucagon} Insulin "Cortisoll} £
\ ’ - AN % \ /
Somatotropin Semet S N P
Tyrotropin 5_>“m“'at‘°5\ v Y [ S S SN *L
Prolaktin Inhibi-ts | | -t---t- - "t =f==—seaaa -
No stimulation _ Blood glucose returns to normal




Inzulinova signalizace
Vysilaci strana - Beta bunky slinivky brisni

Inzulin je syntetizovan v
RER, modifikovan v GA,
ulozen ve vesikulech a

exocytozou sekretovan.

] The proinsulin moves
through the ER, via
shuttle ves
into the Golgi

L apparatus.

g Asignal sequence (the P

gment) directs the

olecule into the lumen

the rough ER.Enzymes

the ER cleave the P

segment to produce

ginsulin. ————
Depolarization of the
cell membrane trig-

ase by
L EX0CYtosIs.

In the Golgi apparatus, ;
three disulfide bridges
fold the proinsulin
molecule.

3 The Golgi apparatus ]
buds off vesicles that
contain proinsulin

_ and enzymes.

| awaiting release.
b A

Figure 15.5 Snapshots of insulin synthesis, processing, and p
aging Insulin, like other peptide hormones, is initially synthesize
proinsulin to form ribosomes as an inactive preprohormone and takes its final form
| mature insulin. ] through posttranslational processing. ER, endoplasmic reticulum.



Inzulinova signalizace
Vysilaci strana - Beta bunky slinivky brisni

Membrane
depolarization

B bunky monitoruji glykemii
samy. ATP rizene K kanaly se :
zavrou. Depolarizace otevie Ca | ] i raie
kanaly a spousti Ca fizeny N
exocytozu vezikul s inzulinem.
PYRUV. ‘TF — Mitochrondrion ADP
Inzulin je hydrofilni a
nepotrebuje v krvi transportéry.
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Inzulinova signalizace
je multiorganovy ukol

- Smycka 1. fadu hormonalni (slinivka)
- Smycka 2. radu (bez ns.)
- Smycka 3. fadu (s ns.)

Eat a meal

Blood
glucose

| Negative

feedback

Fancreas

Secretes

Insulin

Target organs

Glucose
receptors in
the digestive

Stretch
receptors in
the digestive
tfract

Y Alntegrating
Ay center




Diabetes mellitus typ |

Viral infection 1‘ > | Autoimmune disease
r?

Genetic
? disposition ?

v $? 7
Destruction of beta cells

TYPE |

10% AL —
of all 7 [f Beta cells

diabetics (pancreas)

|
I -
/

b

Absolute
insulin deficiency

v

Lipolysis§  Hyperglycemia Fleicll t

breakdown




Diabetes mellitus typ ||

TYPE |l
90 %
of all
diabetics

Familial Substrate uptake §
disposition > Substrate consumption

Lipolysisl/\ Fatty acids 4

/‘ Obesity \
__ Ketone bodiest

Insulin ;w Target cell l ¢
2
Insulin insensitivity

Relative
Insulin deficiency

v

Hyperglycemia




Peripheral sites of
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Hormonalni regulace kalcemie

Hormones

SignalizacCni a stavebni
ulohy Ca

Nutna presna regulace.

Lowers

Calcitonin ™\

Hormony a organy
zapojené v rizeni
homeostazy.

PTH — pfisStitna téliska
Calcitriol — ledviny

. L] v ryr Ny 2+ s
Calcitonin — stitna zlaza Blood Ca“" concentration

(ionized)

Mineralization

@ Muscle
Y _ con-
() %o traction
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transduction )
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= I/.. —
o IRYaN
= Nerve
- e conduction
xocytosis
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> (35 k Protein
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Serum Ca?* (ionized) Serum Ca®* (ionized)

falls below normal - rises above normal
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Hormonalni regulace kalcemie — vysilaci strana.

Calcitonin

/ Parafollicular
o0

C cell of
thyroid gland
9 Phospho-
Iipase € - PTH

Parathyroid
cell

>
PKCE A

[cAMP] ;—«Z

Nadbytek vapniku (hyperkalcémie):

Extracelularni receptor vapniku spusti:

- Intracelularni rast Ca a exocytézu kalcitoninu ze Stitné zlazy

- pokles cAMP, vzestup PKC - potlacuje exocytozu PTH z bunék pfristitnych télisek
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Prolaktin (PRL) a rustovy hormon (STH)

PRL Stimuluje rust alveold mlééné zlazy, tvorba mléka po porodu, blokuje
ovulaci a prerusuje menstruacni cyklus behem kojeni.

STH stimuluje rast svalstva, kosti, dlouhodobé zvySuje glykemii
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Nadledviny

Klra se sklada ze tfi zon. VSechny pod
vliivem ACTH z adenohypofyzy a
glomerularni zona rfizena Angiotenzinem
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WVasopressin binds
G-protein-linked receptor.

Hormonalni kontrola
vodniho a iontoveho S /_
hospodarstvi o R0 o s

e,

R S Aguaporin

.
? ) \@u ? Receptor activates adenylate

cyclase, increasing cAMP
and activating protein kinase A.

Cytoskeleton

Phosphorylation of cytoskeletal
- and vesicle proteins occurs.

Hormony snizujici diurézu:

with insertion of aguaporins.

? TR
ADH (Vasopresin) - M
Vklada aquaporiny do st
membran bunék sbérného o s @ngmo;ﬁ enters the cel
kanalku nefronu OF s e Proteins

Rt - R It binds to its receptor, a
Y A transcription factor.

@ Activated transcription factor
stimulates transcription of
genes for transporters.

Aldosteron - Ridi syntézu a
vkladani Na* transportéra do
membran bunek distalniho
kanalku nefronu

MNew transporter proteins are
made in the ER and exported
in vesicles.

Vesicles containing proteins
are sent to the plasma
membrane.




Hormonalni kontr
vodniho a iontové
hospodarstvi

RozliSovani mezi
nedostatkem vody a
prebytkem soli.

Roste-li osmolalita, ale tlak
krve klesa, je malo vody.

ADH ridi propustnost
kanalku pro vodu, objem se
meni, ale Na* resorpce je
beze zmeny.

Water deficit 1 Water excess

Osmolality f Atrial pressure u Osmolality ‘y

" H,0 reab-

¥ H,0 reab- <€
sorption 4

sorption f

Posterior lobe
of pituitary

Water excretion:

decreases increases




Hormonalni kontrc

vodniho a iontove
hospodarstvi

Roste-li osmolalita, ale tlak
Krve roste, je prebytek soli.

VySsSi tlak v sinich hlasi
vysoky objem krve a ANP
(atriovy natriureticky p.)
iInhibuje Aldosteron, Cimz
podporuje diurézu a
vyluCovani Na®.

Salt deficit 1
Osmolality $

l(ADH 1 ]

Water diuresis

!

Plasma volume
and blood pressure ‘

—>

nervous system

Sympathetic

v

Renin

[

¥ Na*reab- <

NTS —>

Na*appetite 4
Thirst

il

Central
angiotensin Il

1

Peripheral
angiotensin I

A
|
|

/

Aldosterone K_

)

sorption 1‘

-

Adrenal cortex

Salt and water excretion:

decreases

-

2 Saltexcess

Osmolalityf

S, jeon

Water retention
Water uptake

R

Plasma volume f
and blood pressure

\

Atrial pressure 1‘

\

ANP 4

Na’ reab-
sorption "

increases., -,




aldosterone system Distal ~ Nephron of kidney
Y 4 Y 4 e and low blood tubule\ — :
lead to the produc-
Hormonalni kontrola I
cells secrete renin in gL (= 2 =1 the late distal tubule
bf the afferent arteri- ; 7 | j and early collecting

,/'( Aldosterone acts at

vodniho a iontového S Gnanee &
hospodarstvi

Renin-Angiotensinovy sst.

Collecting duct

Pozice juxtaglomerularniho aparatu je

vhodna pro kontrolu slozeni mocCi a
vysilani endokrinnich signalu.
NP secretion. \ \
Renin aktivuje angiotenzinogen. Ma fadu ’_—
ucinku, které zvysuji retenci soli a vody a

blood pressure is low.
v v increases the e ACE Aldosterone secretin
ZVyS uJ I tlak krve W caus- ‘ingiotensinogen —"‘ Angiotensin [ ———»= Angiotensin I —— from adrena

Stimulates Promotes Stimulates T Nat
LLl’lthlLllllIl thirst i

Nizky krevni tlak — sekrece reninu g

Vysoky TK — inhibice sekrece reninu e

T Arterial blood pressure




Hypovolemicky sok”? Souhra hormonalnich a
neuralnich signalu vraci do normy.

Periferni vazokonstrikce a
Vyéél’ Vykon Srdce Zvyél’ Vasodilation Eng;iure

ry_ — V’lsomotor
ntr In | tl k —> He'u“t rateT
ce a a _ center I\ C BTt CT
| output
X P Blood volume' P

Diuréza klesa, zadrzuje se
voda a objem krve (a tlak)
roste.

Y B-Blocker

Angiotensin-
converting

enzyme
(ACE)

.r—.r':;-‘l * I..-""--._ - :
4 . . . .
',f Angiotensin ___,
ACE-inhibitors .

Renin-angiotensin-aldosterone-system

B. Counter-regulatory responses in hypotension due to vasodilators




Under central nervous system control

Hypothalamus Anterior pituitary

FSH

LH (ICSH)

PIH (= dopamine) Prolactin (PRL)

TRH TSH
Somatostatin (SIH)

GH-RH (=SRH) STH (=GH)

7R

Peripheral sites of
hormone synthesis

Testes

Ovarian
follicles

Corpus
luteum

™

End-hormone

Testosterone

Estrogens

Gestagens
(progesterone)

Follicular cells

lodine uptake,
hormone synthesis
and secretion

Functions (simplified)

v

Thyroid gland
(follicle cells)

Thyroxin (T,)
‘L Deiodinization
Triiodothyronine (T3)

Somatomedins
(IGF)

Angiotensinogen
(liver)

Angiotensin ||

Glomerular zone

Fascicular zone

Adrenal cortex

Reticular zone

—

—
—

Mineralocorticoids

Glucocorticoids

Androgens

Thyroxin
(tetraiodothyronine)
5’-Deiodase

v

/ T3 Triiodothyronine —

4

Metabolism, growth, maturation, etc.




Ln.ll :rrn.ml:rr.lnu

Uginky tyroxinu

Hydrofobni hormon.
Tyroxin premenen na T;

Stimuluje: plochu membran
mitochondrii, proteosyntézu, zrani a
rust, vzrustajici bazalni
metabolismus, spotrebu kysliku a
produkci tepla.

v
sormal growth
and development

U obojzivelniku urychluje
metamorfozu.

o

" i
Banes Central nervous sysiem 1 COo, i' Cardiac output

1 ventilation { Renal function




Hormony a reprodukcni systém

Peripheral sites of

Hypothalamus Anterior pituitary harraone sunthesis

End-hormone Functions (simplified)
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(b) Internal organs (frontal view)

- Oviduets

Zrani gamet samic
savcu

* Fimbriae

Lterus -

Cervix:

(¢) Qvary Granulosa cells
_~Antrum

~Primary oocyte in
cumulus oophorus

—Z0ona
pelluc

Ovulated
ondary
nocyte

Ruptured

follicle

Mature corpus luteum
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Hormonalni fizeni
menstruacniho cyklu

Hormonalni souhra hypofyzy a
folikult periodicky pfipravuje
delohu pro uhnizdeni vajicka a
jeho vyzivu.

A. Menstrual cycle

A
{6 /" 5

Anterior
pituitary

Units/L

=
5]

o Nk g
=

M Progesterone

3

Basal body
temperature A

Ovarian follicle
development

Follicle
selection

5 Discharge

Endometrium ‘B.

Menstruation

Ovulation

Estrogens,
chiefly estradiol
(E2)

Cl) o G

Dominant Rupture of follicle
follicle {ovulation)

Regeneration

Follicular phase

Corpus Degenerating
luteumn corpus luteum

Ischemia

Luteal phase




Zrani folikulu

basal =
; theca lamina RSP corpus
arrested in granules

prophasel

FSH surge - ¢4 FSH+LH
follicle cells O 0o gr'anulosa induces b St : 3 surge

i cells 5 growth of R Rote: triggers
zona pellucida 10-12 antral L maturation
primary oocyte follicles, one SRR sivdl
of which ovulation
dominates surface of of dominant

ovary oocyte
ANTRAL FOLLICLE DOMINANT ANTRAL FOLLICLE RUPTURED FOLLICLE

secondary oocyte

PRIMORDIAL DEVELOPING
FOLLICLE FOLLICLE

FSH - vyvoj a rust folikulu
FSH a LH - zrani a prasknuti folikulu (ovulace)



1 4

Hormonalni rizeni menstruacniho cyklu - zpetné
vazby .

(b) Just before ovulation (c) Luteal phase

Hypothalamus
GnRH /

Anterior—_
pituitary  / LH

l

= L Mature
Theca cells A
follicle -
: Estrogen and
Granulosa - ‘o \ T k

{'(‘H‘}' ." i ; A."ldr(]gens ibin [JI'OgE'Sl.E‘FDI'l@

) o
Developing |
follicle

* Inhibin

Estrogen Estrogen Corpus "\ /
(low blood levels) (high blood levels) luteum

Pozitivni pred ovulaci, negativni zpetna vazba po ovulaci => Zanik zlutého teliska
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Figure 15.11 m fertilization to implan-
tation (o) Fertilization occurs in the ampulla

y I {a) Early development
o - = sallieida region of the oviduct, and mitotic cell divi-
C kI l ,I S 2 a S ta V I t . Mapi < B - sions to the blastocyst stage take place en
X o = S (A route ta the uterus. (b) The trophoblast cells

Zona

initiate implantation and development of the
placenta. In humans, implantation is complete
about 10 days after fertilization. {c) Embryonic
blood moves to and from the placenta
through the umbilical cord. Maternal blood
percolates around projections of the chorian
(villi) that contain capillaries.
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_ [ Implantation is
Chorionic - = = complete when the
villus & - blastocyst is buried

: | inthe endometrium. |
placenta) e———————
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5 f placenta
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mother - ==
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Hormonalni regulace sekrece ~x————l—~—ﬂ] J

Va rI at ['Gonadotropin-releasing hormone]

N sl ©

l Anterior pituitary l |

LH-secreting
cells

FSH-secreting

|
Samci maji také FSH a LH. cells |
Ke kontrole spermatogeneze

a sekrece testosteronu

Testes




Hormonalni regulace tvorby zarodecnych bunek

bl Seminiferous tubules Vyz'va sperma}u
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deferens Leydig cells
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tubule oo B iy A g _ spermatocyte

“Secondary

5 ra
Residual
body

“Spermalids

{c) Asperm cell
Mitochondria

Acrosome within midpiece _-operm
| -

Cell
membrane, | Nucleus /)
|1 1 i)

Vol
b =
P e )
| o
e P T




| The locus ceruleus is a

Propojeni hormonalnino e

important in maintaining

Ny V' 4 u ] Y 4 . i 3 importz it
rizeni s imunitnim sst. " ST PV e
, .

HPA axis as well as
the sympathetic
nervous system.

Od mozku k
leukocytum a zpét.

_j Cytokines secreted by |
Adrenal gland | cells of th1e immune
system stimulate the

: release of CRH.

[ Glucocorticoids
modulate the immune
response by muting
the actions that cause

_inflammation.




