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Rozmanité ucinky
glukokortikoidu

Celkovy ucinek — zvysSeni koncentrace glukozy v krvi.

Sval — proteokatabolisum - AA

Tukova tkan — lipolyza — glycerol (FFA)

Jatra — gluconeogeneze

Kortizol — snizuje senzitivitu k inzulinu

PREZITi BEHEM HLADOVENI

HYPOKORTISOLIZMUS (Addison disease) —
HYPER (Cushing syndrome) -
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Rozmanité ucinky glukokortikoidu
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Protizanétlivy ucinek

Syntéza lipokortinu — inhibuje syntézu prostaglandin(
a leukotrient

Inhibice produkce IL2

Inhibice uvolnéni histaminu, serotoninu ze zZirnych
bunék a desticek



Brain

pre— e Suprese imunitni odpoveédi

Glukokortikoidy snizuji pocCet cirkulujicich T lymfocytu a nasledné i aktivaci
(nabor) B lymfocytl

G. Ovliviiuji pocet a funkci cirkulujicich neutrofil(i, eozinofilt a fibroblastu.

- Vysledkem je utlumeni jak bunécné tak protilatkové imunity.




Brain

Cortisol

* V kardiovaskularnim systému je nezbytny pro udrzeni normalniho
krevniho tlaku — zvysuje citlivost arteriol na katecholaminy a

angiotensin Il.



* Inhibice tvorby kosti

» Kortizol sniZzuje funkci osteoblastl a sniZuje tvorbu
noveé kosti; snizeni syntézy kolagenu typu I.

* Kromé toho glukokortikoidy snizuji absorpci vapniku
Cortsal |~ ve streve, ¢imz nepfriznive ovliviuji rovnovahu
vapniku.

N\
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* VV CNS muze kortizol zménit excitabilitu neuront, vyvolat smrt neuronu
(zejména v hippocampu) a mize ovlivnit naladu a chovani jednotlivcu.

* Deprese muze byt rysem terapie glukokortikoidy.



Brain

Enna

* V ledvinach kortizol zvysuje rychlost glomerularni filtrace zvysenim
Irnmunuysl:ern glOmerulérnI'hO prGtOku krve

Cortisol ruasasan

* V prebytku ma kortizol v ledvinach ucinky podobné aldosteronu, coz
zpUsobuje zadrZzovani soli a vody.

Skin/




Brain
» Kortizol také usnadnuje fetalni zrani centralniho nervového systému,
sitnice, klize, gastrointestindlniho traktu a plic.

Enna

» Je zvlasté dllezity pri syntéze alveolarniho surfaktantu, ke které
dochdzi béhem poslednich tydnl téhotenstvi.

Imrmune t}'sl:ern

Cortisol ruasasan

Skin/




Ué&inky kortikoidd

Je nutny prepis DNA, syntéza specifické mRNA a indukce syntézy nového proteinu

Essencial for life Essencial for life
Actions of Glucocorticoids Actions of Mineralocorticoids Actions of Adrenal Androgens
Increase gluconeogenesis Increase Na* reabsorption Females: stimulate growth of pubic and
Increase proteolysis (catabolic) Increase K* secretion axillary hair; stimulate libido
Increase lipolysis Increase H™ secretion Males: same as testosterone

Decrease glucose utilization

Decrease insulin sensitivity

Inhibit inflammatory response

Suppress immune response

Enhance vascular responsiveness to
catecholamines

Inhibit bone formation

Increase GFR

Decrease REM sleep

GFR, Glomerular filtration rate; REM, rapid eye movement.
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TABLE 9.12 Pathophysiology of the Adrenal Cortex

Disease

Clinical Features

ACTH Levels

Treatment

Addison Disease
(Primary
Adrenocortical
Insufficiency)

Cushing Syndrome
(e.g., Primary Adrenal
Hyperplasia)

Cushing Disease (Excess
ACTH)

Conn Syndrome
(Aldosterone-Secreting
Tumor)

21B-Hydroxyvlase
Deficiency

Hypoglycemia

Anorexia, weight loss, nausea,
vomiting

Weakness

Hypotension

Hyperkalemia

Metabolic acidosis

Decreased pubic and axillary hair

in females
Hyperpigmentation

Hyperglycemia

Muscle wasting

Central obesity

Round face, supraclavicular fat,
buffalo hump

Osteoporosis

Striae

Virilization and menstrual
disorders in females

Hypertension

Same as Cushing syndrome (see

earlier)

Hypertension
Hypokalemia
Metabolic alkalosis
Decreased renin levels

Virilization in females

Early acceleration of linear growth

Early appearance of pubic and
axillary hair

Symptoms of deficiency of
glucocorticoids and
mineralocorticoids

Increased (negative
feedback effect of
decreased cortisol)

Decreased (negative
feedback effect of
increased cortisol)

Increased

Increased (negative
feedback effect of
decreased cortisol)

Replacement of
glucocorticoids and
mineralocorticoids

Ketoconazole
Metyrapone

Surgical removal of

ACTH-secreting tumor

Aldosterone antagonist
(e.g., spironolactone)

Surgery

Replacement of
glucocorticoids and
mineralocorticoids

Adrenogenitalni syndrom



Terapie glukokortikoidy (revmatickd onemocnéni, imunosuprese)

CUSHING Syndrome Red cheeks

Moon face

Fat pads
Buffalo hump

Bruisability
ecchymoses

Background

Cushing syndrome is
caused by prolonged
exposure to elevated

levels of either High B.P.

Thin skin

v Red Striation
l endogenous
= glucocorticoids or Thin arms
dl
exogenous it Pendulous abdomen

glucocorticoids
Hyperkortizolismus

Télesny tuk centripetalné —
Ubytek svald — konéetiny
Tenkd kuze, fragilni cévy — strie
Kosti — osteopenie, osteopordza )\
Casté infekce, t&78i priibéh 2
Intolerance glukdzy (zatézovy test) steroidni T
diabetes Somprassed (oodfieh)
Endogenni kortizol - hypertenze

Syntetické glukokortikoidy — neni hypertenze

Poor wound healing

[y



Pro¢ nesmi byt nahle prerusena terapie glukokortikoidy?
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Pro¢ nesmi byt nahle prerusena terapie glukokortikoidy?

Syntetické glukokortikoidy
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— pUsobi v hypotalamu a v hypofyze jako kortizol

- nemaji mineralokortikoidni ucinek
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Funkce drene nadledV|n erve impulses A Hypot‘halamus
»9 .
. D/\/\[“ CRH (corticotropin-
\\f\., ; releasing hormone)
Stimulace sympatiku — pGsobi na dfen nadledvin — vyliti SP‘""'”“‘
adrenalinu a noradrenalinu do krevniho fecisté ( e e
adrenalin 80% ’ n0radrena|in 20% Pregangho )

*/lﬂo targetin blood
g Adrenal cortex
. i ’ /_ (secretes steroid

. hormones)

sympathenc
fibers » \
. .y Adrenal medulla

(secretes amino acid-
based hormones)

"
, .Catecholamines Mlneralocomcmds Glucocomcmds
~a° * (epinepiirimeany”
® ¢ norepinephrine)

Cirkulujici adrenalin a noradrenalin — témér stejné ucinky
jako prima sympaticka stimulace,
ucinek je delsi (2 — 4 minuty)

Noradrenalin - konstrikce prakticky vSech cév v téle
- zvysSena aktivita srdce
- inhibice GIT
- dilatace zornice ...

Adrenalin se lisi v nasledujicich ohledech:

1. Vétsi uCinek na beta receptory — ucinngjsi stimulace srdce
2. Slabsi konstrikce krevnich cév ve svalech

3. Veétsi metabolicky ucinek na tkané



Prispévek dfené nadledvin k funkci sympatického systému

1. Organy jsou stimulovany dvéma cestami: pfimo sympatickymi nervy
neprimo hormony drené nadledvin

Jeden systém muze zastoupit ten druhy
destrukce sympatické inervace — A, NA v krvi zpUsobi stimulaci nepfimo
ztrata funkce drené v obou nadledvinach — pouze maly ucinek (symp bude stale zabezpecovat
nutné funkce)

Dvojity mechanismus sympatické stimulace predstavuje bezpecnostni faktor
2. Schopnost hormonu A a NA stimulovat i struktury, které nejsou inervovany symp vldkny

metabolismus kazdé bunky v téle je pod vlivem hormon( (A) zvyseny, i kdyZz bunky
nejsou inervovany



rezistence

Stress...

Vnéjsi i vnitini faktory (podnéty) vnimané individuem jako ohrozeni homeostazy

organismu.

Stressové podnéty mohou byt rlizného druhu fyzické, psychické, hladovéni, horecka ...

adaptaéni
reakce

odbourani
stresoru

vycerpani

vycerpani
rezerv

PN
ke stresu \\/

stresor

Obecny adaptacni syndrom

Poplachova faze

katecholaminy autonomniho nervoveého

systému (noradrenalin), z dfené nadledvin (adrenalin).
,bojuj, nebo utec”.

Adaptaéni faze

mechanismy pro odbourani stresoru nebo

pro minimalizaci jeho skodlivosti.

glukokortikoidy rezervaci energetickych zdroju pro
vitalni organy

ADH a systém renin-angiotensin-aldosteron - reakce
volum protektivni, zachovavaji objem télesnych tekutin
a spolu s nimi i tlak.

Vycerpani

Pfi stalém pusobeni stresoru adaptacni mechanismy
se samy stavaji Skodlivymi. chorobné stavy, jako

je hypertenze, rlizné poruchy imunity a steroidni
diabetes.



Pod vlivem stresu

Osa sympato-adreno-medularni Osa hypotalamo-pituitarné-adrenalni (HPA)

path of nerve “'

impulses _— : _ hypothalamus
* ¥ Neurosecretory cells produce
hypothalamic-releasing
i hormone.
spinal cord — - Anterior pituitary
(cross section) f secretes ACTH.
|
4
. Stress Response: Long Term

epinephrine Glucocorticoids

Protein and fat metabolism occur

norepinephrine instead of glucose breakdown.

Inflammation is reduced:;
immune cells are suppressed.

Stress Response: Short Term

Mineralocorticoids
Heartbea@ and blood
pressure increase. Sodium ions and water are
Blood glucose level rises. adrenal medulla adrenal cortex reabsorbed by kidney.
. Blood volume and pressure
Muscles become energized. increase.

Figure 10.8 Adrenalglands. Both the adrenal medulla and the adrenal cortex are under the control of the hypothalamus when they
help us respond to stress. Left: The adrenal medulla provides a rapid, but short-term, stress response. Right: The adrenal cortex provides a
slower, but long-term, stress response.



The YERKES-DODSON Curve
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