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Definicia stresu




Co je stres ?

Stres = vyzva (challenge) vytvarajuca také naroky na organizmus; akutny alebo chronicky
mobilizacny, protektivny a adaptacny stav organizmu vznikajuci pri kratkotrvajucej /
dlhotrvajucej zatazi, resp. pri spracovani vedomych/ podvedomych podnetov:
ktoré presahuju sucasné fyziologické ramce homeostazy (?)
povazované su jedincom (Casto bez jeho vedomia) za ddlezité, zasadne, ktorym sa
oplati venovat
Stresova reakcia — subor celotelovych mechanizmov (psychogénnych, nervovych,
endokrinnych, cirkulaénych, metabolickych, imunitnych, atd.) zapojenych pocas stresu do
adaptacnych a kompenzacnych odpovedi
Stresor — zrejmé (uvedomované) priciny stresu (skutocné priciny su niekedy nezname),
nabalovanie, retazenie priCin a nasledkov

Neexistuje jednotna vedecky akceptovana a pritom prakticka definicia stresu ...
stresorom moze byt Cokolvek; stresova reakcia zavisi od priciny a intenzita stresu je
individualna (Pacak & Palkovicz 2001)



Stres v biologil a medicine

Stres na urovni organizmu (rozhodnutie sa deje v mozgu) =
vyzva, ktorej streba cCelit

V iste] miere beznou sucast zivota — bezna, nevyhnutna;
ZabezpecCuje kompenzaciu — prekonanie, normalizéciu vychylok

adaptaciu — ucenie sa, tvorbu stratégii — proces prijimania nového je vzdy
spojeny so stresom

Tzv. bunkovy, resp. tkanivovvy stres (lokalne poskodenie — moze
mat systémové dosledky)

Oxidativny, toxicky, radiaCny, ....
Heat shock proteins — markery poskodenia tkaniv
Intracelularne signalne cesty (SAPK), apoptdza



Stres podfa povodu, Struktury

Tzv. fyziologicky stres (experimentalny, senzoricky )
Jednoducha Struktura; dobra predikcia; neSpecifické reakcie

Napr. elektricky prud, senzoricka hyperstimulacia resp.
extinkcia, chlad, teplo, radiacia, fyzické vycerpanie, a pod.

Tzv. biologicky stres (enviromentalny)
ZlozitejSia Struktura; menSia predikcia; Specifické reakcie
Napr. zmeny klimy, poc¢asia, biotopu, limitovanie potravy,
spanku, sezonne vplyvy, zmena bydliska, pracoviska, a pod.
Tzv. psychogénny (mentalny) stres
Zlozita Struktura; individualne reakcie; slabSia predikcia

Napr. izolacia zo spoloCenstva, akné a tvari, umrtie v rodine,
neuspech pri skuske, rozpad vztahu, znasilnenie, a pod.

Kombinovany stres — realny (rozne faktory si  c¢asne)



Priciny stresu u'udi

Kde pramenia
Osobné — nadvaha, podcefovanie sa, precenovanie, nezvadanie uloh, choroba

Socialne - vztahové problémy (rodina, laska, priatelia), pracovné prostredie (Séf,
spolupracovnici, zakaznici), nepriatelské, kritické kompetitivne prostredie, nespoloceski,
naladovi ludia,

Institucionalne — nariadenia, zakony, restrikcie, byrokracia, nezmyselné ¢asové limity,
rozvrhy, mitingy, nadbytoCné formality

Enviromentalne/ technické - zimné pocasie, chlad, vihko ( depresivna nalada), extrémne
teplo, vinkost, nedostatok svetla, zmeny tlaku, hluk z dopravy, ruchu mesta

Frekvencia vyskytu a dosah na ¢loveka
Major life events (zasadne ovplynuju zivot) — i pozitivne (vyzvy) i negativne (rany)

Vlyzva: svadba, rozchod, narodenie dietata, prestahovanie sa, nova praca, novy kolektiv,
vojenska sluzba,

Rany: ochorenie, uraz, smrt pribuzného, znasilnenie, vazba, strata prace, strata
prostriedkov, zrada,

Minor life events (dennodenné neprijemnosti) — iritujuce, frustrujuce

Dopravna zacpa, hladanie miesta na parkovanie, Cakanie vo fronte, na vytah, telefonaty,
hldpi fudia, hladanie veci

Poruchy spotebicov, poSkodenie obleCenia, pokazenie veci a pod.



Prejavy stresu

Fyzické/ somatické symptomy

Bolesti hlavy, huCanie v uSiach, zasklby v tvari, Skripanie zubami, bolest na hrduniku,
palpitacie, pocity tiesne, dychavica, nauzea, vomitus, hnacka, palenie, zapcha, colitida,
vred zadudka, astma;
Migréna, Tremor,agitacia, nepokoj, Unava, slabost, poruchy spanku, strata chuti do
jedla i libida
Casté nachladenie, respiraéné infekcie

Kognitivne & mentalne symptomy
Nekoncentrovanost, zabudlivost, nerozhodnot, smutok, zmatenost

Emocné symptomy
Anxieta, depresia, strach, pesimizmus, iritabilita, netrpezlivost, hnev, frustracia, apatia,
nezaujem, strata motivacie

Behavioralne symptéomy
Nepokoj, kompulzie, navykové zlozvyky — fajCenie, alkoholizmus, bulimia, ohryzanie
nechtov, pohupovanie nohami, kolenami
Potenie, flushing, slzenie, placlivost



Formy stresu palh vyvoja

Perakutny stres traumaticky
Akutny stres — moze byt motivujlci, povzbudzujuci, vzruSujuci
(eustres) alebo desStruktivny, demotivujuci (disstres)

tzv. denné starosti (angl. daily hassles)

tzv. den "D" (cestovna horucka, terminované ulohy, u
Studentov skuska)

Subakutny periodicky stres
perpetuacia akutneho stresu
ustaviéne obavy a pesimizmus

Chronicky stres — demotivujuci, rozomiela, rozklada myslenie,
tuzby, motivaciu, uplatnenie, nasadenie, perspektivu



Perakutny traumaticky stres — reakcia
prelaknutia

Vyskyt: u kazdeho (ak nie je potom
nieco nie je v poriadku)

Priciny: Nahle vznikajuce
neprediktivne situacie (nemozno
anticipovat): ufak, prelaknutie pri
neoCakuvanom hluku, lomoze, nasilie
- fyzicky utok, prepadnutie, lupez,
znasilnenie, vybuch, dopravna
nehoda, smrt pribuzneho, byt
svedkom smrti, tazkého arazu, akutna
bolest, a pod.

Priznaky: Perakutna neurohumoralna
stresova reakcia: alfa-
katecholaminergna reakcia




Akutny stress

Vyskyt: najCastejSia forma stresu; u vSetkych ludi;
Akutny stres moéze byt: a) povzbudzujuci,
vzruSujuci, motivacny — posuva ludi dopredu; b)
demotivacny, deprimujuci — pri Castom opakovanom
vyskyte —> strata sebadbvery

PriGiny:

1. tzv. denné neprijemnosti (angl. daily hassles)
- u deti napr. obavy zo znamok v Skole, vyvolanie

uciteflom, u dospelych napr. dopravné zacpy a :
’ P y P , P o by Top 10Daily Hassless&
nehody, oneskorenie do prace, nestihanie, s disiiosnt s T
preplnené prostredky hromadnej dopravy, absurdné | T
zlost nahanajuce veci - nefungujuci automat na R e
kavu, poskrabanie laku na aute, ...), B it
v , ’ v , , &, Home maintenance
2. tzv. den "D" (cestovna horucka, terminované vy s
, v v v , L Misplacing or losing
ulohy, u studentov skuska, u Sportovcov zapas, s
porod, svadba, atd.), terminy anticipované v blizkej | e
, . b l.“;.p”l"h"“m““h
buducnosti. ®.Crime
0L Physical appearance




Akutny stres

Priznaky:

afektivna a emotivna instabilita - od pocitu
napatia, uzkosti, obav a rezignacie az po
rozladenie, iritabilitu, zlost, verbalny hnev az
fyzicku agresivitu,

vegetativna hypereaktivita (hypertenzné
odpovede, tachykardie, palpitacie, spotené dlane,
hucCanie v usiach, migrendzne bolesti hlavy,
chladné ruky, nohy, tazkosti s dychanim, bolesti
hrudnika, hyperacidita a tlakové pocity u zaludka,
priznaky ako pri drazdivom traCniku - flatulencia,
hnacky, zacpa, tazoba, atd.




Epizodicky subakutny stres

Vyskyt: opakovany stres s anticipovanou zatazou, povolanie, funkcie
- manazéri, podnikatelia, zodpovedni a riadiaci pracovnici, a pod.;
"ochranarsky" zaloZzené matky, starsi fudia (nechut k adaptacii na
nové zmeny a neistota)

- predisponovani tzv. osobnosti typu A
PriGiny:
1. Perpetuacia akutneho stresu : nekonciaci zhon, terminy, ak sa

ma nieCo pokazit, tak sa pokazi, nevie do ¢oho sa pustit, strata
organizacie, zbytocné nadhodnocovanie poziadaviek,

2. Ustaviéné obavy a pesimizmus: ¢o sa mdze stat, katastrofy,
nehody, svet je nebezpecné, represivne miesto, kde sa Clovek
nedoCka ocenenia, kde sa vzdy nieco hlupe udeje. Svoje
bedakanie ¢asto prenasaju na inych

Priznaky: nervozita, iritabilita, az hostilita, anxieta, poruchy
interpersonalnych vztahov v praci, v rodine, tenzna bolest hlavy,
migréna, hypertenzia, bolest na hrudi, koronarna choroba srdca;
vegetativna a somatovegetativna sy.;




Chronicky stress

Vyskyt: Casty demotivujuci, rozomiela, rozklada myslenie, tuzby, motivaciu, uplatnenie,
pracovné nasadenie, perspektivu a zivoty den za dnom, mesiac za mesiacom, rok za
rokom.;sy. tyranych deti, sy. tyranych manzeliek; protektivne matky

PriGiny:

1. Opakujuci sa akutny stres chudoba, stradanie, nefunkéna rodina, vztahy, v ktorom ¢lovek
musi existovat’ ¢i chce Ci nechce: nefunkcna rodina, nespravny vyber Zivotného partnera,
nestastného manzelstvo, povolania, demotivujuce pracovné prostredie, kompetitivny az
nepriatelsky naladeny pracovny kolektiv, poziadavky,

2. Neuvedomovany chronicky stres

Ludia si navyknu na chronicky stres. Akutny stres rozpoznavaju lebo je novy, chronicky
stres bert ako samozrejmost, zvyhnu si ze tak to ma byt, ignoruju ho, tlacia problémy pred
sebou.

Priznaky: vyCerpanost, emocna labilita - nasilie, infarkt, mozgova porazka, samovrazda,
nadory

Liecba: zlozita, vyZzaduje psychoterapeuticky i medikamentozny pristup



Z historie stresu
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Studium stresu

Fyziologicke aspekty stresu
Cannon (1929)
uloha ANS a sympatika
Jight or flight* (+ fright)
Hess (1932, 1936)
uloha hypotalamu
Selye (1939,1951)
VSeobecny adaptacény
syndrom (GAS) —
neSpecificky substrat
odpovedi na podnety

Psychologickeé aspekty stresu

Friedman & Rosenman (1974)
typ osobnostiAa B

Mason (1977)
Psychogenny stres
Biofeedback

Lazarus & Folkman (1978)
Transakény model stresu

Fleming, Baum, & Singer (1984)
CNS - Hodnotenie udalosti



Vegetativnhe odpoved

& Walter Bradford Cannon (1871-1945)
Harvardsky fyzioldg — koncepcia
“homeostazy” a “fight or flight
response’

& Stres = fylologeneticky stara mobilizacna
reakcia zahfhajuca prejavy psychogénne,  Face-off
emocné a fyziologické

@ ANS - sympatikus ma zasadnu ulohu

pPoukazal na ulohu ri kompenzacii na _
ak(tnu zataz; Fight
& Katecholaminy - epinefrin je hlavny
hormon stresu
@ Adrenergné metabolické reakcie — narast ’ﬁuTE STR@‘

krvnej glukozy; inotropny ucinok v srdci, p—
centralizacia krvného obehu FLIGHT

Mobilisation

Mobilisation
Active attack Passive avoidance

Active defence Escape



Hans Selye — vyskumny/ fyziologicky stres

Komarno 1907, T Montreal 1982

Nemecka Lekarska fakulta (Praha)

Kanada, Institit experimentalnej mediciny -
endokrinologia, fyziolodgia a chémia steroidov,
experiment. chirurgia a patologia, patofyz.

40 knih, 1700 prac"A Syndrome Produced by

Diverse Nocuous Agents" 1936 (Nature) ; ,Stress,
le stress (1946) — z francustiny do angl.

Stres: "the nonspecific response of the body to any

CRISIS

demand." (Selye, 1976) — spoloCny neSpecificky
substrat; subor reakcii indukovanych pri zatazi

Stresor — vnutorné alebo vonkajSie faktory, ktoré
narusaju homeostazu

IS
=

Lokalny adaptacny sy. — zapal, budovanie =TT
Spdcifickej imunity

Generalizovany adaptaény sy. — stres, budovanie

vSeobecnej adaptacie

Eustress, Distress — stres ma pozitivnu
mobilizacnp stranku i devastacny efekt




Annual report
on Stress
(1951)

Stress of Life Conference -
Stress and Adaptation from
Molecules to Man
(International Congress of
Stress) 90-te narodeniny
Selyho(1997)

i g

This book is dedicated to those whe suffer from stress.

TO THOSE WHO - IN THEIR EFFORTS FOR
GOOD OR EVIL, FOR PEACE OR WAR -
HAVE SUSTAINED WOUNDS, LOSS OF BLOOD

OR EXPOSURE TO EXTREMES OF TEMPERATURE

HUNGER, FATIGUE, WANT OF AR,

INFECTIONS, POISONS OR DEADLY RAYS.

The Physiology and Pathology Of
Exposure To STRESS

Hans Selye, M.D., D.Sc., F.R.S..
(1950)

magnum opus (1,000 pages; 5,000
references)

TO THOSE WHO ARE UNDER THE

EXHAUSTING NERVOUS STRAIN OF PURSUING THEIR IDEAL -
WHATEVER IT MAY BE

TO THE MARTYRS WHO SACRIFICE THEMSELVES

FOR OTHERS, AS WELL AS TO THOSE HOUNDED BY SELFISH
AMBITION, FEAR, JEALOUSY,

AND WORST OF ALL BY HATE.

FOR my STRESS STEMS FROM THE URGE
TO HELP AND NOT TO JUDGE.

BUT MOST PERSONALLY,
THIS BOOK IS DEDICATED TO MY WIFE,

d inz "The Lizht" Fritz Eichenberg.
B s " WHO HELPED 50 MUCH TO WRITE IT,

FOR SHE UNDERSTOOD THAT | CANNQOT, AND
SHOULD NOT, BE CURED OF MY STRESS
BUT MERELY TAUGHT TO ENJOY IT.

RELIEF FROM STRESS




Testy

Avoidance
experiments

A

‘./ *
S

Passive Avoldance

Exploits a natural terdency
of mice o ealer dark

|yiranmants.

Linddirectional! mouse goes
frovm fght to dark chambar,

Active Avoidanis

Mowuse learns o avold shook I

based upon the prasentation
of a light cue.

Uinidirectional: mowse is
atways shocked in the
aame clhambantocaiion,

Shuttle Avoidance
Madige feadis o avicdid shock

based open the praseriaiion
of a light cwe which is

dependent upon locadion of
he mawse in the apparafus,

Fi-direstional: marse learns
o manior for cuas in both
chambars hat predict shock,

Maze
experiments

Immobilisation
experiment

Swimming
experiment




VSeobecny adaptay syndrom (VAS)

Alarm reaction | Resistance reaction Exhaustion
(Alarmova (Reakcia rezistencie) reaction
reakcia) (Reakcia
vycerpania)

Inicialny hnev,
deStrukcia

Normal
state

| Paradoxjcal
e : \ response /

Maximal sustained
compensatory respanse

@ Zaludodné vredy, krvacia zﬁ-u ® Hypertenzia
@ Zvacsenie nadoblicky

@ ZmenSenie tymusu, lymf. uzlin
@ Leukocytopénia

@ Kortizoléemia
@ Narast krvnych katecholaminov
@ Atrofia lymfatickych uzlin




VSeobecny adaptay syndrom (VAS)

g orno IRIRT) iR IRTRT)
a3 438 IR 438
..... capillary laesions | capillary laesions | atherosclerosis | atherosclerosis
4 tachycardia tachycardia
Sexual functions no & 43 4380




Post- experimentalny stres

Stadie boli robené zvacsa u zvieratach s nizkym
prahom stresu (potkany, mysi)

Pouzitia jednoduchych nestrukturovanych
stresorov — u Cloveka prevladaju zlozité stresory

Problém neSpecificity — odpovede na stres mozu
byt kvalitativne rozdielne v zavislosti od
povahy/intenzity stimulu, jedinca

Henry & Stephens (1977)

Kognitivne zhodnotenie kontroly nad situaciou
vedie k fight-or-flight — aktivacii sympato-
adrenalniho systému a katecholaminergného
Strata kontroly nad situaciiu vedie k rezignacii,
kapitulaci - fright — aktivaci serotoninergného ho
systému a hypotalamo-hypofyzarnej sekrecii ACTH

a kortizolu.
Henry, J. P. Stephens, P. M. : Stress, Health and the Social
Environment, A Sociobiologic Approach to Medicine. 282 Seiten,

Springer Verlag, New York, Heidelberg, Berlin 1977.

Weiner H. (1992)
interakEny model stresu

Face-off

Fright

ACUTE STRESS

Resolved Resolved
FIGHT\\_L/ FLIGHT

Mobilisation Mobilisation

Active attack F RI G H T Passive avoidance

Active defence Escape

Unresolved
Submission
Unescapable

CHRONIC STRESS

/




Post - Selyovské hodnotenie stresu

L. John Mason (1977) — psychogénny stres,
protistresova edukacia (Stress education center) ;
stress copying
Stres je Specificka a individualna odpoved: ,,
Stres je ,proces zahfriajuci rozpoznanie
nebezpecenstva alebo hrozby, uvedomenie si, Ci

udalost' ma kriticky vyznam - fransakcna koncepcia
Stresu” :Co oCi nevidia, srdce
neboli® ... ,blazena nevedomost®
Fleming, Baum, & Singer (1984) — ,,socialny stres®;
pracovny stres
priprava na stres znizuje jeho negativne désledky —

211

— ,S0 stresom sa da naucit Zit*

Fleming R, Baum A, Singer JE.: Toward an integrative approach to the
study of stress.J Pers Soc Psychol. 1984 46(4):939-4

Baum A, Fleming R, Reddy DM. Unemployment stress: loss of control,
reactance and learned helplessness. Soc Sci Med. 1986;22(5):509-16.

John Mason Jerome Singer

Andrew Baum

The Handbook of i
Stress Science |

Biology. Psychology, and Health

Editors

Richard J, Contrada
Andrew Baum



Psychologia stresu

Lazarus & Folkman (1985) — hodnotiaca teéria
stresu
Stres je ,kontinualna interakcia medzi okolim a
Jjedincom*
K adaptacii dochadza ak sa jedna o jav dolezity
pre prezitie
,Cely Zivot je stres, kazdy predosly je pripravou
na ten dalsi*,
Richard Stanley Lazarus (1922 - 2002)

vyznam kognitivnych determinant stresoru;
hodnocenie stresora clovekom urCuje charakter
stresovej situace a mieru reakcii (Lazarus, 1966,
1993, 2000)

rozvinul ,transakenu koncepciu stresu® (J. W.
Mason) ; vyvoj (alebo nerozvinutie) Selyeho stresove;
reakce zalezi predevsim na kognitivnom hodnoteni
zatézovej situacie (appraisal) :

Primarne hodnotenie -

transakcie (irelevantné/ relevantné)
jedinca s okolim, ocenenie situace pre
prezitie Sekundarne hodnotenie -
moznost zvladnutia (coping) volba
vhodnych postupt Terciarni
hodnoceni -

procesem zmeény myslenkového
postupu vo vztahu k stresoru



Tzv. hodnotiaca teodria stresu

= Podnety sa prehodnocuju — k stresovej reakcii dochadza v situaciach

pre daného jedinca kritickych - realne alebo fiktivhe (zveliCovanie)

= RieSenie je UspesSné — adaptacia, alebo neuspesSne - maladaptacia

/
Presumption Appraisal Coping Outcome
0 Y & h 4 Y
'/Demands 0_uter : challenge
Py \{arlables threat Behavioural
Lol tln;e E;'r[e - harm Social
e eﬂnvﬁzr:;nt important reactive Physiological
N | | @anticipatory | Psychological
E7/> E—z/’> preventive E7
Personal proactive o
Ressources Vvariables e mﬁﬁfg&g
- [ - motivation
. ysrtsen;ﬁgl - experiences benign Zdravotny stav
- Social - emotivity unimpotant Socialne postoje
- responsibility
< U 4 vV N y ¢ w
L

~




Patofyzioldgia stresu




Stresova reakcia
Zacina v-mozgu

MOVEHMENTS FANGLIA

PEYCHOGENIC
CORTEX SIGNALS

FORE.BRAIN

Hzry rHALAMU .
VEGETATIVE
REACTION,

Afferentné cesty do
mozgu esence :{fr}:q:}‘_
FRE

Neurogénne — e

MIDBRAIN

senzorické, senzitivne

SROWTH HORMONE
Humoralne — oy
metabolické, o R
. . , = VASOPRESSIN
immunitné

Efferentné cesty z mozgu

Lokalne - kognitivne,
emocné odpovede

o AUTONO HIC
<

Neurogenne — e
. , A::&:;'CAL
somatomotorickeé a h
visceromotoricke
Humoralne e ,
ALDOSTERON

CORTISOL EPINEPHRIN

AFEERENT
SIGBNAL S

SUMATOSENSOR Y
VISLERDSENSOR,
METRBOSEN: O Ry



Neuronalne mechanizmy stresu

Hypotalamus - Nucl.
periventricularis
(CRH),lateralny
hypothalamus

Hypotalamo — bulbarne
cesty

Bulbo-spinalne
(presympatikoveé) drahy —
sympatikus

Aminergné jadra - NE, E,
5HT (A, B, C)
Allostaticke systemy -
RVLM (respiracia —
cirkulacia)

e

o

HYPOTHALAHUS
PVN




Centralne zlozky ANS - mozgovy kKme

VISCEero-senzoricke rele bulbarne -
nucl. tractus solitarii

viscero-senzorické relé pontinne -
nucll. parabrachiales et nucl.
Kolliker-Fuse, locus coeruleus

visceromorické jadra hlavovych

nervov (I, Vi1, IX, X)

Brain

Adrenal gland

D T

Integrative
set point centre

7™ =32 Glucocorticoids
oo
= Glomus cell Katecholaminerbé skupiny A, C;

Y Y in paraganglia

spi,m@ —— @+ Cytghines serotoninergné skupiny B,
o SRR ‘[vagis dopaminergné: RVLM, CVLM,

)lmpatheﬁ': — nerve Spl

b)) -f

cen i kardiostimula¢né, kardioinhibi¢né

; ; Exogencus and

I Splenic nerve L& e Enc_iogen_ous ligands
e = activate innate

immune responses

Coeliac .
ganglion a/nAChR —%

Macrophage




Vasoconstriction

?*Frequency
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Sympathetic nervous system

Parasympathetic nervous system

sympathetic outflow to smooth muscle  sympathetic outflow to organs - “{\!j -
N - 1 4
of hair follicles, sweat glands, and of the head and trunk | eye ciliary ganglion “'\
peripheral blood vessels i % pterygopalatine ganglion
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Sympathetic nerve distribution in tissues and organs

Cervical
sympathetic

anglia
gang Inferior

Gray rami to

Salivary
glands

Heart
Cardiacand s
pulmonary plexuses ™~y

,l ¥ f Splanchnic

spinal nerves ———

nerves

(SEE NOTE 1)

e (SEE NOTE 2)

Celiac ganglion

JA - Superior mesenteric
‘? (f ® Y ‘.\ :i\;\\__gingllon
7 YW S————
. ¥ X R Liver and
{ \\}1\ \Q\\ gallbladder
] RN 3 "
&\_ \\\\\ 2 Stomach
\ N .
e = s Spleen

*=—=— Pancreas

Postganglionic fibers to

spinal nerves (innervating

skin, blood vessels, sweat
glands, arrector pili
muscles, adipose tissue)

Sympathetic
chain ganglia

Coccygeal

ganglia (Co,)

f t ther
NOTE 1 used togethe
Every spinal nerve has a gray ramus that

carries sympathetic postganglionic fibers

for distribution in the body wall and limbs.

In the head and neck, postganglionic
sympathetic fibers leaving the superior
cervical sympathetic ganglia supply the
regions innervated by cranial nerves Ill,
Vil IX, and X.

Large
Ig intestine
\ Inferior Small
\ mesenteric \\ /' intestine
I ganglion 5 s
/ S # Z.. Adrenal
Y R # medulla
. e /i Kidney
" - / / i
FOvary e P
4 |
N 13 A . i
= A FU .
Uterus A cootum N 7 rinary bladder

NOTE 2

Preganglionic fibers on their way to the collateral
ganglia form the splanchnic (SPLANK-nik) nerves.
Postganglionic fibers innervating structures in the
thoracic cavity, such as the heart and lungs, form
bundles known as sympathetic nerves.

KEY

— Ganglionic neurons

(a) A central neuron synapses
with a ganglion at the same
level within the chain ganglia.

Dorsal root
ganglion

White ramus

(b) A central neuron
synapses within a
T more superior or inferior

= ganglion in the chain.

- Spinal © ~o. communicans
Spinalcord  nerve -
== -= To target effector
Dorsal root
ganglion VT

N To target effector

Gray ramus
communicans

Spinal cord

— Preganglionic neurons

(c) A central neuron projects
through the white ramus but
does not synapse in a chain
ganglion. Instead, it continues
through one of the splanchnic
nerves to synapse within a
prevertebral ganglion.

Dorsal root
ganglion

- _ —— Nosynapse in

) Spinal spinal ganglion
Spinal cord  nerve
P = Prevertebral
S« ganglion
Splanchnic nerve ct

To targ;t effector




Spin‘al cord

Spinothalamic
and spinoreticular
tracts

Sympathetic

preganglionic  Dorsal
neuron rool J
i II

Darsal root
ganglion

___.Spinal
z nerve

\
Gray ramus
\commu nicans
\ White ramus

Ventral root

Preganglionic —

axon — communicans
i Sympathetic
Sympathetic
postganglionic paravertebral
neuron ganglion
Prevertebral— Sympathetic
trunk

ganglion

To target
cells

From visceral
receptors

Sympathetic nerve terminal
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XA
?; ENH;
. .CDCIH

Alpha 1A
Alpha 1B
Alpha 1D

oA
g ENH!
COOH

Alpha 2A
Alpha 2B
Alpha 2C

iTab. 2. Physiologic effects of\{egetative control

P

Sympathetic

arasympathetic

alpha response

| beta response

Eyes

m. dilatator pupillae

contraction a1

m.constrictor pupillae - -- contraction

pupila mydriasis o1 - miosis

m.cilliaris (akomodation) - relaxation 31 contraction (acc. to near)
(acc. into distance)

intrabulbar pressure increase -- decrease

Glands

salivary (gl.parotis,

dense mucous

liquid serose secretion

submandibularis etc.) secretion

pancreas insulin a2 finsulin, glucagon B2 | secretion (exocrinne)
lacrimal, paranasal -- - secretion

bronchial, stomach

sweet glands 1 secretion -- t secretion (apocrinnic)
suprarenal medulla 1 secretion o1 - -

macula densa (kidney) renin release a1 trenin B2 -

CNS

cerebrum stimulation stimulation 2 ?
cerebellum - stimulation p2 —
basal ganglia stimulation - stimulation
thalamus stimulation a2 - stimulation




Tab. 2. Physiologic effects of vegetative control

Sympathetic Parasympathetic
alpha response | beta response

Metabolism
Liver 1 glykogenolysis a1 {1 glykogenolysis 2 | --

1 glukoneogenesis 2

1 lipolysis B2
Fat tissue | lipolysis o2 1 lipolysis B1 -
Muscles 1 glykogenolysis 2 -
Global regimen catabolic anabolic
Heart
sino-atrial node -- 1 chronotrophy 31 lchronotrophy
atrio-ventricular node - 1 chronotrophy B1 Jchronotrophy

conductive system -

1 dromotrophy 1

| dromotrophy

ductus deferens

chambers 1 batmotrophy B1

atria - 1 inotrophy B1 | inotrophy
chambers 1 contraction a1 11 contraction B1 -

Vessels

skin, mucosa, lung constriction a1 - dilatation
visceral organs constriction a1 dilatation g1 ?

skeletal muscles constriction a1 dilatation B2 relaxation
coronary vessels - dilatation B2 relaxation
brain -- -- dilatation
uterus constriction a1/a2 - -

kidney constriction a2 - dilatation ?
Smooth muscles - viscera

holow organs (stomach, |-- relaxation p2 contraction
'bowels, bronchi )

sphincters, testes, contraction a1 - relaxacia

piloarectors (skin)

contraction a1

relaxation 2

 uterus, tuba uterina

contraction a1

relaxation 2

parenchymatose organs

contraction a1




Reakcla akutneho
ohrozenia (Waku)

Piloarekcia, husia koza

Pupilarna dilatacia

- Feel

Rush of informati
to the brain

dizzy

on

—

- Pupils dilate

Dry mouth

Temperature fluctuation

Increased breathing
expanding lungs

system slows down

can result in loss of bladder
control

Digestive and urinary

—

. Heartbeat increases

. Adrenaline races
through the body

Churning stomach

Increase swea'l'ing/

—

Muscles can feel weak

or tfense




Reakcia akutneho ohrozenia -Struktury

Auditory -
Cortex llustration based on LeDoux JE (1994 Bmotion, Memary, and the Brain. Scientific Amencan.

- Freezing, Hypertension, Startle reflex

Medial
Prefrontal
Cortex

Blood Stress  Startle
Freezing Pressure Hormones Reflex



Humoralne mechanizmy stresu

Hlavné u €inky :
HPA os: (CRH) - ACTH -
glukokortikoidy (Kortizol)

Adrenalne katecholaminy —
Adrenalin , dopamin

Pro-opiomelanokortin

(POMC) : MSH, END, ENK
Dal3ie U &inky:

Vazopresin (ADH), GH,

prolaktin

HPT os: tyroidalne hormony

HPG os: estrogény,
androgény




Vasoconstriction

?*Frequency

Sympathetic Anterior Posterior
NS pituitary pituitary
* h 4 A y
|beta-Endorphin|  |ACTH| [GH|  [Prolactin  [Vasopressi
Retention
H0

1t Blood
volume

#*Stroke volume Retention  Permissive v L
1 Blood & l H0 Na* actionon  {+Secretion| 1 Protein UProtein 1 Lipolysis
pressure catecholamines catabolism synthesis
Broncho-| | ftCardiac| 1t Blood Muscles
dilatation output | - Lvolume l Bones l
Organs
1 Blood g
Skin Compromising
M] blood bomn cells
lymphoid tissue
1+ Blood
7 Glucagon aminoacids
Dilatatior_l {} Secretion Relaxatio l l -
Ac;:orlnod::on { Glycogen 1 Glycogen 1 Gluco- ¢ Blood { Blood
i synthesis degradation neogenesis ‘ lymphocytes | | leucocytes
Ginsulin
! - { Cholesterol e |
: . degradation
Piloarection { Uptake v
Glf'c.ose — | {+Blood {l Specific and non-specific 1 Blood
Lipids immunity FFA
Porteins Pusose

T




Regulacia metabolizmu 1

Gl
y Muscle
= Ins )Ins Cort e
c”’:: t Cat - M Glu ~~ Gl
orea Gl —— Glu u y
Glg T4 /—l;s - Cort \_|/
oy Lat{Glg  Gig l Cat Ins
y 4
Maleate ~ Cor Ins § Cat Pyr
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Regulacia metabolizmu 2

Ins

Ins Gl
() Ins AA l g AA

Ins Glg
Llplds
(T4) Cat Ins

Protein

Liver AA FA > TG

[ 4
* § Fat

Muscle



Stres a ochorenia




Somatické ochorenia

Organy

Ochorenie

Kardiovaskularny syst.

Ischemicka choroba srdca, hypertenzia, tachyarytmie —
palpitacie, a pod.

Respira €ny syst.

Neurogénna astma, hypereaktivia dych. ciest

Gastrointestinalny syst.

Poruchy ¢revnej motility, Pepticky vred, Sy. drazdivého
Creva (IBD) — ulcerd6zna kolitida, neurogénna hnacka,
obstipacia, nauzea, atd.

Genito-urinarny sy.

Pomocovanie, Sy.erektilnej dysfunkcie, a pod.

Koza Ekzemy, akné, Neurodermatiida

Endokrinné, Poruchy glukézovej tolerancie, Diabetes mellitus
metabolické

CNS Chronicka uUnava, letargia, Chybanie libida, bulimia,

poruchy prijmu potravy - anorexia nervosa, depresia,
anxieta, poruchy spanku — insomie, Sy. zavislosti na
odmene — navykové ochorenia

Imunologicky sy.

Autoimunitné ochorenia, imunosupresia

Ochorenia spojiva

Reumatoidna artritida, Kolagenozy




Psychogénne ochorenia

Post-traumaticka stresova choroba (PTSD)
Manazérska choroba (MD)

Sy. vyhasnutia "burn-out syndrome”

Sy. chronickej tnavy (CFS)

Sy. emocnej extinkcie

Sy. zavislosti na odmene



Pos-traumaticka | s

Hlllhg dhll'rb mﬂaﬁhhaﬂkﬁ

|y s

 atam e
2 "“d'“‘....‘j.ﬁfmum “Cognitive

stresova chorobe 4 P T

LT ivars
dingnose

,..T.mrtslt

Etio: cca 1,4 - 8 % populacie: po tazkej b e .etair:;,,;;ﬁ_?:“_acﬂdﬁtﬁ#
- . . , , . s AR o trigaer "i‘n"'uﬁ“*lmu-:;al

psychickej traume - vojnovi veterani, '

obete  vojny, rasizmu, genocidy;

znasilnenia, domaceho nasilia, sy.

zneuzivanych deti.

Sy: Depresia, uzkost, strach, pasivita,
submisivita, insomnia, noc¢né mory,
emocné oploStenie, poruchy pamate -
,vymazanie udalosti®

Psychosomatické: nauzea, vomitus,
poruchy prijmu potravy, navaly Krvi,
bolesti hlavy, palpitacie

NMR: zmensenie hipokampu,
hyperrektivne Strukt. zmeny v amygale,

insule, g. ciguli ant. - emoCné poruchy

R. K. Pitman et al.:: Biological studies of post-
traumatic stress disorder. Nature Reviews
Neuroscience 13, 769-787, 2012)

Amygdala Insular cortex Ventral medial  Dorsal anterior Amygdala Hippocampus
prefrontal cortex  cingulate cortex



Manazerska choroba (MD)

Managerkrankheit, Manager disease

Vy: v 50. rokoch 20. st.,pozorovany
vysoky vyskyt Umrti na srdcove infarkty u
manazeérov (fajcenie ?)

OMYL ??  zle stanovenie skupin, v
skutoCnosti je r|Z|ko infarktu vyrazne vySS|e
nie je vysSie u muzov)

Etio: dlhodobé telesné/  psychické
prepinanie u muzov stredného veku (40 -
60 rokom zivota) v riadiacich funkciach;

Sy: podrazdenost, popudlivost, znizenie
koncentracie, ochabujuca iniciativa,
kaslanie na druhych (blbci) nepocuvaju, ak
z toho ni¢ nie je (hrach na stenu),

depresivne nalady, porucht spanku, hnev,
sklon k ACS a infarktu




Cortisol Catecholamines

Manager disease

Manager disease

Normal status

\ ] ; ' ! Normal status : |

8.00 13.00 18.00 23.00 8.00 13.00 18.00 23.00
Normalne - cirkadianne modulované vrcholy - ' Normalne — opakované vrcholy pocas akutneho stresu
rano a podvecer i Patologicke — trvale zvySenie bazalnej plazmaticke;
Patologické — zvySené bazalnej hladiny; oplostenie hladiny + vysoky narast pocas stresu

cirkadiannych variacii (po¢as chronického stresu)



: ' @ BURNOUT
Syndrom vyhorenia g ST

syndrom vyhasnutia, syndrom vypalenia, syndrém vyprahlosti;

Vy: Herbert Freudenberger (1975) strata profesionalneho alebo
osobného zaujmu; [udia velmi intenzivne zaujati urCitou ulohou
stracaju svoje nadsenie); pri profesiach obsahujucich pracu s fudmi;
zavislost na ich hodnoteni — ucitelia, lekari

Sy: celkova unava, emocna vycerpanost, kognitivne vyCerpanie a
"opotrebovanost”;; Samotné vyhorenie je vysledok dihéeho
pozvolného procesu, ktory ma nasledujuce fazy:

0, faza, predfaza: jedinec pracuje Co najlepsSie, snazi sa, napriek
tomu ma pocit, ze jeho snaha nie je dostatocne ohodnotena

1. faza: pocit, ze jedinec niC nestiha, jeho praca zacina stracat
systém

2. faza: vyskytuju sa symptomy neurdzy (napr. uzkost) ; jedinec
stale musi nieco robit, vysledkom je chaotické konanie

3. faza: pocit, ze nieco "musi" byt urobené mizne; nahradza ho
opacny pocit - ze nemusi ni¢; samotna pritomnost druhych ludi
jedinca drazdi, prevlada unava, sklamanie a vyCerpanie




