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Mezibunecha komunikace a
sighalova transdukce

A. Triggering and Development of Apoptosis

Obecna chemorecepcni schopnost bunék
Komunikace ve spoleCenstvi bunék, rozeznani
poskozené nebo cizi bunky

Signaly: diferencuj, proliferuj, syntetizuj, zemfi...
Porozuméni = kli¢ k podstaté
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Zplsob predani signalu — mezi bunkami
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Zplsob predani signalu — mezi bunkami
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ZpUsob predani signalu — mezi burikami
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Chemicka struktura

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

Zplsob predani signalu — jeden kli¢ a rGzné dverk




Kaskada od neurosekrece po cilovy organ
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Kaskada od neurosekrece po cilovy organ

Extracelularni kaskada
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{a) Ligand-gated channel (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-

Extracellular fluid Extracellular fluid membrane p[oteins_a G protein and an
. enzyme—to activate enzyme catalytic sites.
Ligand Na* :
\ ®© Activated
ﬂ ? /Ligand (first messenger) active site
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coupled Cwelic
rece}:}tor ATP A)i\/[]')
The catalytic activity of (second
Cell membrane KEY the enzyme produces messenger)
Cytoplasm cyclic AMP or another
In their typical mode of functioning, ligand-gated ;(t:::aitttiiﬁ ?:;ggcir?;f;le ol
channels open to permit ions to pass through, :
thereby altering membrane electrical charge, Cotlus
when they bind to their ligands. IR
{c) Enzyme/enzyme-linked receptor (d) Intracellular receptor

The ligand, in this case a

Extracellular fluid Extracellular fluid steroid hormone,
dissolves in and diffuses
Ligand (first Ligand through the cell
messenger) membrane.

In this relatively simple
example, binding with

the ligand activates a
catalytic site on the
same molecule.

Activated
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Cytoplasm

Activation of the Nucl b
; catalytic site inside the Nl SINEIORES
GTP iyl.fdlllf cell causes production of timplifiec). :
(second the second messenger
Cytoplasm messenger) cyclic GMP.

Intracellular ¥
receptor \

Nucleus

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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PUsobeni hormonu a
hmyz

Neurosekretorické bunky
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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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- B. Hormonalni regulace koncentrace glukézy v krvi
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A. Diabetes Mellitus: Typel
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— B. Diabetes Mellitus: Type I
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— C. Other Causes of Diabetes Mellitus
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— D. Hormonalni regulace koncentrace Ca?* v krvi
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404 CHAPTER 14

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

Amygdala and hippocampus:
$ form memories of emotionally
Sympathetic charged events
activation Seconds Seconds 4
{norepinephrine
and epinephrine)
> C]iH
ACTH

T heart rate

~1 hour

T ventilation
% o Enhance . .
I vasoconstriction of Glucocorticoids

specific regions such as skin} G / \
| digests :
digestion Oppose actions I Inhibit TSH,

of insulin

gonadotropins,
Muscle /bone GH
protein catabolism

}

Glucose released from
muscle and liver

Pancreas: Glucose
T glucagon ¢ maintained

Liver

i i i . Amino acids Fat ¢ is
L insulin J in blood gluconeogenesis e 0 acic at catabolism
T fat catabolism l, I 1
Glueose Free fatty acids
and glycerol
Hypotalamus: Adenchypofyza Neurohypofyza
. Kortikoliberin CRH Kortikatropin ACTH Oxytocin
Blood loss: Gonadoliberin GnRH Folitropin FSH Adiuretin ADH
T vasopressin — T water reabsorption at kidney Melanoliberin MRH Lutropin LH
T aldosterone — T Na reabsorption at kidney Melanostatin MIH Melanotropin MSH
Prolaktostatin =Dopamin | PIH Somatotropin STH
‘, Somatolibarin SRH Tyrotropin TSH
- § . Somatostatin SIH Prolaktin PRL
T fluid retention Tyreolerin

i

O Figure 14.10 The mammalian stress
J' response The stress response includes
activation of both the sympathetic nerv-
I blood pressure ous system and the HPA axis.
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{a) Follicular phase {b) Just betore ovulation (¢) Luteal phase
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(e} Barly development o Figure 15.11 From fertilization to implan-

tation (o) Fertilization occurs in the ampulla
region of the oviduct, and mitotic cell divi-

Zona

; ellucida
Uterus Morula . 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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Figure 420 Gastrointestinal function afteramealis © and midg
coordinated in part by hormones secreted by material i
endocrine cells in the gut epithelium  The arrows

yropriate
represent hormones traveling by way of blood trans- : . p sl
port from endocrine cells to target cells. Red and blue passing a
arrows marked with plus (+) signs symbolize stimula- terial bei
t{‘{ry Effectsc on target C[.E”S..B|arc|'s arrows marked with Bsophagus the sto.m(
minus (=) signs symbolize inhibitory effects. The con- The midg

trols shown here are only a small fraction of the total digestion
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.

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

Cytokines
Glucocorticoids Cytokines secreted by
Adrenal gland ' cells of the immune
‘ - system stimulate the
) release of CRH.
Glucocorticoids 'Y

modulate the immune aa

response by muting

the actions that cause

inflammation. .
Immune cells




