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Mezibunécha komunikace a
signalova transdukce

A. Triggering and Development of Apoptosis
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Chemickeé signaly pfijima burika od svého vzniku...
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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
neurohormonu

» Steroidy — hormony a feromony
* Retinoidy — od vit A
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ZpUsob predani signalu — mezi burikami
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endplate)
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Figure 14.15 Chemical messengers
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long distances
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Hormony a endokrinni sekrece

Figure 14.15 Chemical messengers
act over short, intermediate, and
long distances

Gap junctions CAMs (e.g.,

(e.g., between development of

myocardial cells) mammary glands
during pregnancy)

Hormones and Pheromones and
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Pargerines : % (e.g., pituitary gland)

(e.g., angiogenesis in skeletal — (e.g., at the motor
muscle of endurance athletes) endplate)
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Cytoplasmic Recagnition Local diffusion Transport in Outside
contact molecules on blood
adjacent cells

environment

Typ fizeni vhodny pro relativné pomalé, centralni fizeni velkych bunécnych populaci.
Zavisly na vykonném cirkulacnim systému.




Exokrinni a endokrinni sekrece

gure 14.15 Chemical messengers
t over short, intermediate, and

ng distances
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Exokrinni:
Feromony, pot, ale i latky v moci nebo travici trubici.
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Spoluprace nervoveho a hormonalniho rizeni. Délba prace. Kaskady od NS po cilovy
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The local ¢f

e /alezi na rozpustnosti ligandu ve vodnim prostredi.
e Na vysilaci strané:
- Lipofilni (steroidy) nemuze byt skladovan — syntéza podle
potfeby, doprava na kratké vzdalenosti difuzi, na dlouhé
oNaers: vzdalenosti potfebné nosicCe
High concentration g chemical

i rGeeoncEe wsienel - Hydrofilni (proteiny, AK) ¢asto upravovany, skladovany ve
Messenger £ . vesikulech a exocytozou vylévany

Signaling cell

bound to

i Cytoplasm of cell
carrier YIOF —Rough P} The proinsulin moves
protem endoplasmic through the ER, via

ER mRNA /Ribosomc t

membrane reticulum

shuttle vesicles, and
into the Golgi
apparatus.

Free
messenger

_—Golgi
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nal sequence (the P

Extracellular
space

b Depolarization of the
cell membrane trig-

/ gers release by
exocytosis.

- Receptor

) [n the Golgi apparatus,
three disulfide bridges
fold the proinsulin
molecule.

segments are
stored in vesicles
awaiting release.

The Golgi apparatus
buds off vesicles that
contain proinsulin
and enzymes.

concentration
of free
messenger

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.

[§ The enzymes cleave
the C segment from
proinsulin to form
mature insulin.

Figure 3.8 Transporto
messengers




Zalezi na rozpustnosti ligandu i na pfijimaci strane:

Dve zakladni cesty predani signalu

Cvtopl tickv Jaderna
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receptors typically interact with two other cell
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Figure 223 The four types of receptor proteins involved in cell signal-
ing (o) Aligand-gated channel. The particular example shown, a muscle
cefl acetylcholine receptor, must bind a ligand molecule at two sites for
the channel to open. (b) A G protein-coupled receptor. Details of the
malecular interactions symbolized by double-headed arrows are dis-
cussed later in this chapter. (¢) 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-
amnls chanisn te tha atrial natriiratir nantide rorantosr whicks ic marties tlar

(d) Intracellular receptor
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Univerzalni model vyuzivany
| nervovymi bunkami
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Oba se vazou, ale jen agonista Response | ‘ No response
vyvola odpoved

(a) Ligand binding causes a response

Natural ligand Agonist

Ligand binds Agonist
to receptor binds to
receptor

Response Response
(1

(b) Agonist binding causes a response

Natural ligand Antagonist

Ligand binds Antagonist
to receptor pinds to
receptor

Response l \ No response

(c) Antagonist binding does not cause a response

Figure 3.11 Ligand-receptor interactions
ATigandis a small molecule that binds specifically to a larger
macromolecule such as a receptor, causing a response in the
target cell. Both agonists and antagonists can bind to a
receptor, but only agonists cause a response.




Pusobeni hormonu
ve fylogenezi a
hmyz jako model
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Ve vyvoji hmyzu a tvorbé
nove kutikuly se uplatnuji
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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 Koped. 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 permission.
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Dnes: latkové signaly na tkanovych kulturach
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Parvocellular neurosecretony
cells

Pituitary Ep—— Hypothalamus

- Release Bactors (¢ ) are
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Hypotalamus: Adenohypofyza Neurohypof
Kortikoliberin CRH Kortikotropin ACTH | Oxytocin
Gonadoliberin GnRH | Foltropin FSH | Aduretin
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Hypotalamo-hypofyzarni
komplex: pozice v lidském 3
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Rizeno CNS
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Vysilaci strana: Inzulinova syntéza, posttranslacni uprava, skladovani.
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three disulfide bridges
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The Golgi apparatus
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The enzymes cleave
the C segment from
proinsulin to form
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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.
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Hospodareni solemi a vodou

s/ Vasopressin

Vasopressin binds
G-protein-linked receptor.

=
L

Hormony snizujici
diurézu pri nedostatku =
vody:

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

e
—©

ADH (Vasopressin) —
vklada aquaporiny do
membrany sberneho
kanalku

Phosphorylation of cytoskeletal
and vesicle proteins occurs.

=)

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

—®;

Nucieus

(a) Vasopressin

Aldosteron — fidi
syntézu a vlozeni
transportéru

Na+ do membrany
tubulu

Aldosterone enters the cell
by diffusion.

@— Aldosterone

O,

It binds to its receptor, a
transcription factor.

.

)

3) Activated transcription factor
stimulates transcription of
genes for transporters.

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

{}

Vesicles containing proteins
are sent to the plasma
membrane.

—®




nedostatek vody nadbytek vody
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Rozliseni nedostatku vody a
nedostatku soli.
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aldosterone system Distal Nephron of kidney
e and low blood tubule
lead to the produc-
bf aldosterone from
cells secrete renin in
bf the afferent arteri-
re) and to sympa-
verting enzyme.

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

1__Collecting duct

Renin-Angiotenzinovy
Sst.

Bowman’s capsule

Glomerulus

Poloha

juxtaglomerularniho e <
aparatu vhodna pro Disal 4

tubule

kontrolu slozeni modi i
odesilani endokrinnich
signald.

Macula densa cells
secrete paracrines
that inhibit renin
secretion when blood
pressure is high.

Renin aktivuje
angiotenzin. Ten ma fadu
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blood pressure is low.
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\
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Hormonalni regulace tvorby moci .

Juxtagloglomerularni bb. Jsou i
pod vlivem sympatiku — snizeni
diurezy.

Renin — angiotensin II- stimuluje
vazokonstrikci a produkci
aldosteronu

Ridi osmolalitu, reguluji objem a
tlak krve.

Stimulation

¥ Blood pressure
¥ Fluid volume

£ e
4
»”

Angiotensinogen

t B,-Sympathetic

\‘-—-—
ﬂ/_ 4 Renin _QA
# Angiotensin |
<==ACE
f,‘\ngiolgnsm I} e

4 NaCl’H,0 =~
reabsorption

A 4 Aldosterone

Juxtaglomerular
(1G) cells

Baroreceptor mechanism:
Increased pressure in afferen
renin release from |G cells (. ;
B pressure promotes renin release (green arrows)

Sympathetic nerve
mechanism:

Bi-Adrenergi

renin release {green arrows)

Mulroney, Myers. Netter’s Essential Physiology

Inhibition

4 Blood pressure

4 Fluid volume

¥ B1-Sympathetic
ANP

¥ Angiotensin |
1
| <= ACE
1

¥
$Angiotensin [l === ======-==-~
1

1
1
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Macula densa mechanism:

Increased NaCl in distal nephron inhibits renin
release (red arrows); decreased load promotes
renin release




A. Compensation mechanisms for impending hypovolemic shock

Acute heart failure Hormonal causes Volume deficit

Kompenzace hypovolemického Soku [ O T e |
Souhra hormonalnich a neuralnich AT , e
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of water
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and skin Renal
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Tyroxin — ucinky
Tyroxin konvertovan
na 3 | tyronin

Zvysuje
metabolismus

Cell mcmbranc
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} Mitochondria

1 NaK=ATPase
$ Other enzymes
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1 Me:abolic rate

{1 Respiratory enzymes
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Whole Body Effects

v
Normal growth
and development

Bones Central nervous system 1 CO, f Cardiac output

? Ventilation
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f Renal function




(b) Internal organs (frontal view)

Hormonalni regulace zrani
samicich
pohlavnich bunek
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Antrum

(¢) Ovary Theca cells

Dominant follicle
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Primarv )
’ cumulus oophorus
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SN,

Zona
pellucida
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secondary
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Degenerating :
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Mature corpus luteum



Hormonalni regulace samicich
pohlavnich bunék
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Hormonalni regulace zrani
samicich
pohlavnich bunék

Souhra adenohypofyzy a folikull
pripravuje délohu na pfijeti vajiCka

A. Menstrual cycle
208 e
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Zrani folikulu

FSH — vyvoj a rust folikulu
FSH a LH — dozrani a ovulace

basal

) theca lamina , . corpus
primary oocyte ...  cortical oz A
arrested in granules

prophase |
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ovary oocyte
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Hormonalni regulace samicich

pohlavnich bunék — zpétné vazby

(a) Follicular phase (b) Just before ovulation (¢) Luteal phase

Hypothalamus

GnRH

Anterior—__
pituitary

Mature
folliclg...

Theca cells
Estrogen and

Granulosa -. D '
cells T \_Androgens Inhibin progesterone

. / 1
Developing #\¢
follicle "

Inhibin
Estrogen Estrogen Corpus ~~
(low blood levels) (high blood levels) luteum

Pred ovulaci pozitivni, po ovulaci negativni zpétna vazba => Zanik Corpus luteum



HCG z placenty
UerII ZT a tl’m (a) Early development
zastavi cyklus

2-cell stage

Figure 15.11 From fertilization to implan-
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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implantation

(b) Implantation of the blastocyst
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N - - ‘ mnion 4

Implantation is

Chorionic ) complete when the
villus Chorion (fetal & T\ A blastocyst is buried
portion of —~ in the endometrium.
placenta)
«——Trophoblast Amnioni
cells cavity
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To of placenta embryo A Yl
mother
From Maternal vein
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Hormonalni regulace testikularni
sekrece

Anterior pituitary

LH-secreting
cells

FSH-secreting

|
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Hormonalni regulace vzniku samcich pohlavnich bunék
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Rozliseni pohlavi pod vlivem pohlavnich hormonu
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Figure 420 Gastrointestinal function afteramealis © and midg

coordinated in part by hormones secreted by material i

a endocrine cells in the gut epithelium  The arrows voTITALe
Hormonalni regU|aCe represent hormones traveling by way of blood trans- b p ‘

gastrointestinalni port from endocrine cells to target cells. Red and blue Pafsmg al<

, arrows marked with plus (+) signs symbolize stimula- terial beir

spoluprace tory effects on target cells. Black arrows marked with Es the stomz
: 3 D ST, =sophagus .

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

trols shown here are only a small fraction of the total
set of nerve, endocrine, and paracrine controls that
coordinate the processes activated by eating.

digestion
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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.

.

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

ACTH
Cytokines
Glucocorticoids Cytokines secreted by
Adrenal gland cells of the immune
| system stimulate the
@ release of CRH.
Glucocorticoids ¥y

modulate the immune oa
response by muting
the actions that cause

inflammation.

Immune cells




