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Chemickeé signaly pfijima burika od svého vzniku...
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Hormony a endokrinni sekrece

Figure 14.15 Chemical messengers
act over short, intermediate, and
long distances
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Typ fizeni vhodny pro relativné pomalé, centralni fizeni velkych bunécnych populaci.
Zavisly na vykonném cirkulaénim systému.




Hormony a endokrinni sekrece

Existuji dva typy endokrinnich systému.

A) Neuroendokrinni systém sestava z neurond, které jsou specializovany pro syntézu,
uskladnéni a sekreci velkych mnozstvi neurohormonu do krve. Terminaly axont pak ¢asto vytvari
specializované neurohemalni organy, odkud se hormony vylévaji do krve nebo jsou tu uskladnény
a na nervovy stimul uvolnény.
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Hormony a endokrinni sekrece

Existuji dva typy endokrinnich systému.

B) Klasicky endokrinni systém sestava z ne-neuralnich bunék (Casto epitelialnich),
které vypoustéji hormony do krve. Tyto Zlazy nemaiji vlastni dopravni cesty nebo kanalky —
vyuzivaji toho, Ze cirkulace télesnych tekutin zanese jejich sekrety k cilovym organam. Klasické
endokrinni buriky jsou pfitomny jen u vySSich bezobratlych a u obratlovcu
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Peptide
Protein

Sexual
Steroid hormones

Amino Retinoic

acid :
derivative acid

Metabolism

Insulin
Glucagon

Cortisol

Thyroxin
Epinephrine

Proliferation
Growth
Development

Homeostasis

(H,0, electrolytes, (P)

Parathyroid hormone
Calcitonin
ANF

Aldosterone
Calcitriol

Cytokines

Growth factors
Somatotropin

Digestion

Gastrin
Secretin
CCK
etc.

Endokrinni sekrece fFidi: rlst a vyvoj, energeticky metabolizmus, latkovou
homeostazu, traveni, funkci gonad, obéh, barvoménu, chovani, diapauzu...




Chemicka struktura komunikacnich latek

= Eikosanoidy — (prostaglandiny)
= Plyny—(NO, CO)
= Puriny —ATP, cCAMP
Aminy — od tyrozinu (adrenalin, par. histamin)

Peptidy a proteiny — mnoho hormond

neurohormony

Steroidy — hormony a feromony
= Retinoidy —od vit A
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Spoluprace nervového a hormonalniho fizeni. Délba prace. Kaskady od NS po cilovy
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— D. Hierarchie hormonu
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Zalezi na rozpustnosti ligandu ve vodnim prostredi.
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Figure 15.5 Snapshots of insulin synthesis, processing, and pack:
aging Insulin, like other peptide hormones, is initially synthesized at
ribosomes as an inactive preprohormone and takes its final form
through posttranslational processing. ER, endoplasmic reticulum.




Zalezi na rozpustnosti ligandu i na pfijimaci strane:

Dve zakladni cesty predani signalu
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Animace/polární hormon - účinek.swf
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(a) Ligand-gated channel
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Extracellular fluid

/Ligand (first messenger)

(b) G protein—coupled receptor and associated G protein system

After binding to their ligand, G protein-coupled
receptors typically interact with two other cell-
membrane proteins—a G protein and an
enzyme—to activate enzyme catalytic sites.
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Figure 2.23 The four types of receptor proteins involved in cell signal-
ing (a) Aligand-gated channel.The particular example shown,a muscle
cell acetylcholine receptor, must bind a ligand molecule at two sites for
the channel to open. (b) A G protein—-coupled receptor. Details of the
molecular interactions symbolized by double-headed arrows are dis-
cussed later in this chapter. (c) Enzyme/enzyme-linked receptors are
themselves enzymes or, when activated, interact directly with other
membrane proteins that are enzymes. One way or the other, binding

with the ligand activates an enzyme catalytic site inside the cell. The ex-
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Extracellular fluid

Zesileni na prikladu regulace Glc
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Ve vyvoji hmyzu a tvorbé
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Caterpillar ligated during last larval instar

Ligated early Ligated late
during instar during instar

Only anterior half pupated Both halves pupated

FIGURE 1.2 An experiment performed by Kopeé. When a caterpillar was ligated early during the
last larval instar, only the anterior half later pupated. However, when ligated late during the last larval
instar, both halves pupated. Adapted from Cymborowski (1992). Reprinted with permussion.




sir Vincent B. Wigglesworth



Dnes: latkové signaly na tkanovych kulturach
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Spoluprace nervového a hormonalniho fizeni. Kaskady od NS po cilovy organ
Nervové Ustredi hormonalnich os je u bezobratlych i obratlovcd.

Pro¢? Mozek ma nejcenngjsi informace o vnéjsim, ale i vnitfnim prostredi.

Bunky v mozku
a ocni stopce -

Buiky v mozku

¢) Obojdivelnik
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Hypotalamus: Adenohypofyza Neurohypof
Kortikoliberin CRH Kortikotropin ACTH | Oxytocin
Gonadoliberin GnRH | Foltropin FSH | Adiuretin
Melanoliberin MRH | Lutropin LH

Melanostatin MIH Melanotropin MSH

Prolaktostatin =Dopamin | PIH Somatotropin STH

Somatolberin SRH Tyrotropin TSH

Somatostatin SH Prolaktin PRL

Tyreoliberin TRH
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Antidiureticky hormon (ADH) —
Vasopresin

Mozek (hypotalamus) monitoruje
slozeni télnich tekutin a fidi
sodikovou homeostazu.

V misté detekce neni krevné
mozkova bariéra — muze byt
sledovano slozeni krve.

Sekrece ADH ridi zejména diurézu
v ledvinach

= ICSE

Ependymal cell

3rd Ventricle
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Figure 3.22 Signal transduction via receptor tyrosine kinases
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Hormonalni regulace Ca?* v krvi
Vysilaci strana:

— C, Ca**-senzor
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Nadbytek vapniku (hyperkalcémie):

Receptor pro extracelularni vapnik intracelularné spusti:

- rust Ca intracelularné a exocytozu kalcitoninu ze stitné zlazy
- pokles cAMP — tlumi exocytozu PTH z pristitnych télisek
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| » Somatoliberin SRH Tyrotropin TSH

T heart rate
T ventilation

T vasoconstriction of

specific regions such as skin

¢ digestion

Glucose released from
muscle and liver

Pancreas: Glucose
T glucagon ¢ maintained
! insulin in blood

T fat catabolism

CHAPTER 14

} / Glucocorticoids
l \ Inhibit TSH

Hormonalni reakce

na stres

Other brain areas such
as the locus ceruleus:
arousal, alertness

Amygdala and hippocampus:
form memories of emotionally
charged events
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Hospodareni solemi a vodou

Hormony snizujici
diurézu pri nedostatku
vody:

G protein ATP

ADH (Vasopressin) —

vklada aquaporiny do o

membrany sberného
kanalku

Nucleus

(a) Vasopressin

Aldosteron — fidi
syntézu a vlozeni
transportéru

Na+ do membrany
tubulu

@— Aldosterone

2~ —® y
%
©
® T8 cr

7

Vasopressin binds
G-protein-linked receptor.

Receptor activates adenylate
cyclase, increasing cAMP
and activating protein kinase A.

—

N;\:&\\_ER

Phosphorylation of cytoskeletal
and vesicle proteins occurs.

This triggers translocation of
vesicle to the cell membrane,
with insertion of aguaporins.

Aldosterone enters the cell
by diffusion.

It binds to its receptor, a
transcription factor.

3

Activated transcription factor
stimulates transcription of
genes for transporters.

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

Nucleus |

Vesicles containing proteins
are sent to the plasma
membrane.




Hospodareni solemi a vodou

RozliSeni nedostatku vody a
nadbytku soli.

ADH — propustnost sbérného
kanalku

Aldosteron — zpétna resorbce
Na+

ANP — atriovy natriureticky p.

Pfi nadmérném napéti ze svaloviny pfedsini,

pfi velkém objemu a tlaku. Podporuje diurézu.
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aldosterone system
e and low blood
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Renin-Angiotenzinovy
sst.

Poloha
juxtaglomerularnino
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kontrolu slozeni moCi |

odesilani endokrinnich
signalu.

Macula densa cells
secrete paracrines
that inhibit renin
secretion when blood
pressure is high.
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Nizky TK — sekrece
Reninu

Vysoky TK — inhibice
sekrece Reninu

Distal  Nephron of kidney
tubule

Aldosterone acts at
the late distal tubule
and early collecting
duct to increase
reabsorption of Na*.

1 Collecting duct

Bowman'’s capsule
Glomerulus

Efferent n
arteriole —1__

Distal \
tubule

densa

Juxtaglomerular cells
secrete renin when
blood pressure is low.

i ACE

Aldosterone secretion

Angiotensinogen ————— Angiotensin [ —— Angiotensin II —— from adrenal cortex

/1N

Stimulates Promotes Stimulates T Na*
constriction  thirst vasopressin  reabsorption
of sy_s[emic N secretion )
arterioles Y

T Extracellular

fluid volume

| T Arterial blood pressure |




Kompenzace hypovolemického Soku
Souhra hormonalnich a neuralnich

regulaci

Periferni odpor se

vazokonstrikci zvysi a Sympathetic nerves?!}-----#| Vasoconstriction
tim zvedne centralni ‘ | f
tlak. ( B-Blocker Blood
Vasodilation = pressure
——_ * Vasomotor Heart rate | e
Zvysi se vykon srdce. (D) Blosd. center \\-| Cardiac | —
¢ pressure /(| output *

Klesa diuréza, zadrzuje
se voda a zveda se

U Blood volume?

objem krve. ¢ A T)
"‘-\ J) \\ Angiotensinogen Aldosterone
| Renin ——<>
ngiotensin- Angiotensin | i
converting / |
enzyme s CESSNRA
(ACE) y )
Angiotensin Il [_,.| Vasoconstriction

ACE-inhibitors

Renin-angiotensin-aldosterone-system

B. Counter-regulatory responses in hypotension due to vasodilators
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(b) Internal organs (frontal view)
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Hormonalni regulace zrani
samicich
pohlavnich bunék

Souhra adenohypofyzy a folikull
pripravuje délohu na pfijeti vajiCka
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Hormonalni regulace samicich

pohlavnich bunék — zpétné vazby

(a) Follicular phase (b) Just before ovulation (c) Luteal phase
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HCG z placenty

Uer| ZT a tlm (@) Early development Zcellstage Figure 15.11 From fertilization to implan-

zastavi cyklus

tation (a) Fertilization occurs in the ampulla
region of the oviduct, and mitotic cell divi-
sions to the blastocyst stage take place en
route to the uterus. (b) The trophoblast cells
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 chorion
(villi) that contain capillaries.
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Hormonalni regulace testikularni
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Hormonalni regulace vzniku samcich pohlavnich buné
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Figure 420 Gastrointestinal function afteramealis G and midg

coordinated in part by hormones secreted by material i

L endocrine cells in the gut epithelium The arrows .
Hormonalni regulace represent hormones traveling by way of blood trans- Pml’??dt(l
. . srr : vassing al

troin port from endocrine cells to target cells. Red and blue - i
gastro ,teStmalm arrows marked with plus (+) signs symbolize stimula- terial beir
Spoluprace tory effects on target cells. Black arrows marked with Haonhaeys the stomz

: : S sophagus

minus (-) signs symbolize inhibitory effects. The con- © The midg

trols shown here are only a small fraction of the total licesti

5 . cigestion
set of nerve, endocrine, and paracrine controls that
coordinate the processes activated by eating.
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,_( The locus ceruleus is a

' | nucleus of noradrenergic
neurons that are
important in maintaining
attention and responding
to novel stimuli.

Propojeni hormonalniho
fizeni a imunitniho sst.

Od mozku k leukocytum a
zpét.

CRH stimulates the
HPA axis as well as
the sympathetic
nervous system.

Cytokines secreted by
cells of the immune
system stimulate the

) i release of CRH.
Glucocorticoids

modulate the immune “
response by muting
the actions that cause

inflammation.

e | Glucocorticoids

Immune cells




