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STRE®FYZI OLOGI CK£ PROSTREDI E

A KaHdi organizmus je otvoreni syst®m
A KonGtantn8 interakcia s rltznymi environment 8l nymi

A Impulzypreal t erBmeé aist §zy

A Reakcia organizmu
A -Lokalizovanstg

A Gener aldivGewdre& ni adaptalni syndr-m (VAS)

AStimuly veDlRke,j intenzity m*Hu vyvolaS neGpecifick:
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A Zvi Gen® svalov® nap?tie
A aMotiTliky v bruchubo

A PodQdmona> mechani zmus

A Adapt>Bcnieavy hnut n§

pr e

e | 2 si |

n

m e m:-

p ohdopnoerousjt¥8cziy udr Hani e

preHitie

dr uhov

C

8§m a



( Pupils dilate }

Respiration quickens;
bronchial tubes dilate

( Heart rate \ X p
J

increases Perspiration begins )
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Muscles tense
and
may tremble
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VGJEOBECNI ADAPTALNI SYNDRDM ( VAS

A NeGpecifick8 stereotypni obrann8 odpovel organi zmi
A S p YaGSsirdsor
A Fyzi k8l ne, chemiclt®, biologick®, psychick®,
A -Situ8ciel/lscen8re nepriazniv® pre organizmus
A VHdYy rovnaki priebeh
A Neur oen droekgruiln8nc8i a

A Synergia nervov®ho a endokrinn®ho syst ®mu

A Potl al eni e i mdupnrietfneerjo voadnp8o vneed@p eci fi ck8 reakci a
A Ciele
A VyrieGenie stresovej wudal osti

A - Adapt 8§cia alebo vytrvanie (tr®ning)



VGJEOBECNI ADAPTALNI SYNDRDM ( VAS

A HansSelye(1936)

A Plvodne viskum pohl avmhebk:speGmenov u potkanov

A VG2 mal S i negat2vne stimuly na potkanoch

A Extr®mny chlad, poranenie pri chirurgickich z8krokoch, nadme
A Pozoroval makroskopi ck® zmeny

1. Zva@l Geni e nadoblifliek

2. ZmenGovanie timusu a |ymfatickich wuzl 2n

3. Ulceng8ciHal udolnej sliznici



PoGtovs8 zn8mka z roku 2009
HansSelye 2ndAnnuaWorld Conferenceon Stress
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VAS-FC ZY

1.gt8dium al armu/ popl achu3 gt gdviyuner pani a
A OkamHit § stresmkci a na A Vylerpanie rezerv/ kompenza
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A
A
A
2.9t 8dium rezistenci e
A-Prispl!sobenie sa stresu
A Zvi Gen§8 odolnosS organi zmu

A-Zapojenie rezerv a kompenzalnich mechani zmov
neutraliz8cia dopadu stresu



VAS-g T ¢ DI

-— Alarm —}-— Resistance (adaptation) —f~———— Exhaustion .

]

2 High :

g .
e Lﬂfi

= 1
@ 4‘# /

@ 1

@ Normalu

= I

§ ' Medical therapy

I

T |

Low :

l i

Continuous stress « Death

https://encrypteetbnl.gstatic.com/images?q=tbn:ANd9GcQV7fYREUtGB6sNVQ3tRsuxrHDUSeTfHe6wrm_HxX09Qa



ODPOVEL NA STRES

Al ni ciaglmreg nuti eo, ustrnut
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Situ8ci a

A 'Vzory spr8vania

A Stav tela

A Zdroje okolia

A Energetick® z8soby a p.
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ALTERCKONCEPTU STRESOVEJ ODPOVEDE F

A aFlop
A aVypnutieo tela v odpovedi na stres

A - Osoba nereaguje fyzicky/ ment 8l ne

A Napr. zvierat§ &apredstieraj¥% smrSo, obete znS§silneni a
A aFawm

A dstretov® spr8vanie v snahe upokoji S/uprosi S agresor a

A Cid8Nyhn%S sa konfliktu, dosiahnuS pocit bezpelia

A-Lasto prehliadant!

A -Napr. gtokhol mski syndr - -m



REGULALNE MECHAWNIGZMYL NA ODPOVEL

A Perif®rne impulzy prenesen® do
A - Mozgovej ktlry
A Hypotalamu
A Sy mpat inkovw®&ho®ho syst ®mu
A Hypot al amus ako hlavn8 Gtrukt ¥Yra pre inici8ciu st|
AZapojenie centr8lnych Gtrukt Yr
A Hypotalamus ncl paraventricularis
A Pr ed i He macll paragigarttogellularesparabrachiales
A Locuscoeruleus
A Perif®rne el ementy
A Sympat oaas(SAANS8I| na
A Oshypotalamubh y poidadabl i  ky ( HPA)



REGULALNE MECAHAENTZAREYL NE gTRUKTAR

A KR ov® komponenty (hypotal amus)
A Ncll. paraventricularis
A-CRH neur - ny
A AVP neur - ny

A Locicoerulei
A Centrk&ltree hol aemganenygn@®NE)



REGULALNE MECAHAENTZAREYL NE gTRUKTAR

A Mechanizmy a sp2tn® vazby

A NE stimuRL| #e €C&MHt ory na CRH neur -noch
A'CRH nesti mylladjr’®2nergn® reeaptonoghna NE
A Ul trakr 8§t feeglbackw hiCRHI a® NE neur - noch

A Supresip r e s y n a@RHiaj2ketepttrovk o | at ew 188 knry anmi
A Stimul al n8sy meatviSkbd @a®lomey gh ®ma
A'lnhib2cia

A GABA/BZD kysgamea mi nombehpu 8i azep3h®wm

A Opi obBgnRiI ®m

A Glukokortikoidy
A ) 2-adrenoreceptorya pi St ®@w®pt or y s ¥ sneepdairoSkrareg r oit Shpodgetindtkat
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REGULALNE MECAHAENTZAREYL NE gTRUKTAR

A Efekt CRH na CRHeceptoroch
A CRHR18naj m2 pr e dnedkortexpperehelluma nadobl i lok\gtest€sl T, koHa,

A CRHR28( ni HGi a adperiitfa®rkn eC Reli)ehvoy a p® i ® Baulbyk,o r @lti Tk § Kstrridr cye ,mo z
| at ese@umammygdala hypot al amus, mozgovi kmeO)

A APy azopdsewsrrerr gi c k1 ceaVt eekeptorg- ysCeRkH ARTH e
A Pr oduk cimllparavgnmdéularis
A Stimulovani naqrjeal®2 pur odukci ou

A Endokanabinoidy n h i podukci ACTH



REGULALNE MECAHAENTZAREYL NE gTRUKTAR

A-CRH a AVP (PVN) neur - nynclsaciatmsul uj % POMC kask8du v
A -POMC neur -ny vysielaj¥% impulzy do CRH a AVP neur -nov (PVN)
A St i mul 8cirae npdroordblBknailveg ®mbdul 8ci a n8l ady
A NeuropeptidY (NPY)
A JCRH neusympat iNSov®ho
A TieH modul §ci a -KV&dapm@&dtciadol i zmu
A Substancia P
A ZCRH neuwcenovghhebbol amiysé ®giun ®h o
A Signifikantn8 % oha pri chronickom z8pale a bolestivich st
A | nn@uropeptidy
A Rodinapeptidovlyr-MIF1,t e n e@tr € mmi n 8 | n eepbdy(OCAP)Oo X & h,® 6 & h e ¢ ygsa ladkn 2nr? n



REGULALNE ME CaAYNMPZAMYO A D R EOSqIAN)A

A Fyl ogeneticky star G2 syst®m

A Odpoved8 na centr8lne i mpul zy
A Du 81 n a syunbdtikgdSNSY} gaarasympatik@PNS)

A dlinok mtHe byS synergicki alebo antagonisticki podBhRa
A SNS

A Eferemeny dcieamedisdo Npteer li mye hy)
A Pr e g a meutotransmittercacet yl chol 2 n
A Post gadkgaltieocvhi hamemAgdnpenal 2 n

A CieDov® tkanivsg
A DreO nadobbNDihmelkaranadeawmal 2 nu



REGULALNE ME CaAYNMPZAMYO A D R EOSqIAN)A

A Doba %l i nku
A gt 8&8dium alarmu/ popl achu
Adlinky
A Kar di ov a $frekuencgaysita é&ontrakcieytlak krviyjk oagul 8ci e
Re s p i &hgpkrpn®etachypnoe
GIT - Zmotility,ys e k rHECt i e
Endok+Zd nn@bPokaxgglnpukogenol iza

> > D> >

Muskules kel &z §1 Geni e svalovej sily, richlejGie reflexy (al



REGULALNE ME CaAYNMPZAMYO A D R EOSqIAN)A

AJemn® vyl adenie osi SAA
A Ni ekt or ® n e u neurnpeptigya sohstankie gkd/ATP, NO,i p inteodvi &zt 8oprayl u
A Nor adr emeez agknoBn 8 ¢ v i SkORRM, BPYs 0 ma t ogsa laa r? 2nn

A Chol 2 memngdwayz o ak h ¢ & apeptid(¥IP)sybstanciageptido d vode nT okdalge®ntuw nRrne
( @lcitoningenerelatedpeptid CGRP)

A Pregangvili&knnnat kaBBneur - ny
A Neur oteennkze2fnal 2 n

A Af er evrl t8rk® a

A VIP, substancia P



l / CRH/AVP
Sympathetic \
nervous system -

= e
/

EPINEPHRINE/NOREPINEPHRINE

wssss Sympathetic-adrenal medullary
== Sympathetic preganglionic

= Sympathetic postganglionic

= Catecholamine premotor sympathetic
== Non-catecholamine premotor sympathetic

o el SRS A5 O OSSG3eTSaT o i contrslssunsob 238
ymp ry P PNg f19ed03e2b2clists_a_ 1192120 f0003_c.jpg



Brain
(’ Hypothalamus \
| N\ '
g )
gPiss) )
L~

Pltultary Brain stem

Pre-ganglienic

feursn
hin
G Ach

Ganglion
1

‘0/51—93 nglionic]
neuron

Eminence

Targle'r . Spinal cord
Pasterior lissue
pituitary
gland
N Pre-ganglionic
B-en dgl:phin ACTH Ach neuron

‘ Adrenal medulla

Adrenal cortex

Chromafiin
cell

Peripheral blood
system

https://lwww.researchgate.net/publication/221923286/figure/figl/AS:305
078843002887 @1449747872170/Scherpditgrarof-the-sympathe
adrenalmedullarysystemhypothalamepituitary-adrenal.png

Peripheral
/——-‘_——_—— Sensors \s
Decreased e
glucose o

J (PNS) Increased sympathoadrenal outflow
— Decreased T (SNS)
—..insulin - e
'\’ & -~ Adrenal ~ )
- medulla (7, ~ Increased NE increased ACh
- cc e W - - » (palpitations, (sweating, hunger)
tremor, arousal)
Pancreas ‘
Decreased Increased Increased Increased
insulin glucagon epinephrine neurogenic symptoms
(Lost in TIDM) (Lostin TIDM) (Often attenuated in TIDM) (Often attenuatad in TIDM)

¥

Muscie Kudney

1CIEASEY 151G Fo
lactate, I
amino acids,
Y glycerol J ¥

increased <. Decreased _ _Increased
glucose production glucose clearance ingestion of carbohydrates

1

\_ __ Increased J
glucose

https://dm5migu4zj3pb.cloudfront.net/manuscripts/28000/28735/medium/JC10628735.f1.jpg



REGULALNE ME CHSMYPOWRYAMUSHY POF} ZA

NADOBLI LKY (HPA)

A Os HPA je nevyhnutn8 pre adapt8ciu pri strese

A UvoRNneni aypdaRiicktdhy pof pyo§ It @é jnl gl Sceike ®ci a ACTH
A CRH skrz CRHR1 receptory
A AVPskrzAVRV1 a V3 receptory ako synergickl efekt

A Polas situ8cie bez stresu s¥% CRH a AVP produkovanf¢

A Cirkadiy&muyg (max. 30 min. po zobuden2, minimum polas p
A Ultradimgsdsgkr ®ci a oboch v ma@Rhodiy) pul zoch (interval 1
A Regul ovang8 | ednpacemakdrmCING | i0&d OrCIKmi sy st ®m)
A Vek, BMI, pohl awil g arelkftu®¥p oud nmije tpio¥ as noci

A Mo Hn & Yl msomnigp osl paS&naprme ®phsychi ckich zmien?
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Pozn OPiskamking, svetlo a fyzick8 aktivita m!Hu
(ul tr argtmnBavpyvnai r kadi 8nny

https://www.researchgate.net/publication/347757308/figure/fig2/AS:11431281180710428@169168235431 3{CintemtilaBe cretionPattern-Lovalleamp Thomas2012.png



REGULALNE ME CHSMYPOWRYAMUSHY POF} ZA

NADOBLI LKY (HPA)

A Polas amplitwdy stresu a synchroniz8cie CRH a AVP
A Angi ofllewt §lki2 prigdSopva® @ o/ i®8akosymergisti
A Ni kot2n m!He akt i Rb(@ebSAVB/Y 1HPBA vc oz 2QRRLe bl ok §ci e CRH
A ACTH p?!somm2admalklrkwe k
A Z - nfasciculat® glukokortikoidy
A Z - nreticularisbandr og®ny

A Z - mlamerulosdmineralokortikoiqymi er ny aH stredne intenz2vny vplyv)
A Kortizolpr odukovant nadobl il kami je regulovanl aj
A Cytok(drmeiO nadobliliek, syst®movs§g cirkul §ci a)

A NervovTi mi signs8l mi (vegetat2vny NS)



REGULALNE ME CHSMYPOWRYAMUSHY POF} ZA

NADOBLI LKY (HPA)

A Glukokortikoidyp ! sobi a na i nt supeooglihan UBF @8 n Vic b GRIgGRE pt or ov
A lnaktheterval i gosm®rryt e2 nmi theashlotkpraems - HSBau m@ aof y | 2 n

A Akt i hg8ndmia u v o IBRse>rhioeno d i me> inzuSkcti ea@ n B &>0 kv& czihakokortikoidyr e s pon z 2\
elementy (GRE)

A Tr an s alkansrepr8€sig &n o v
A Tr ans akt inwe&d iaaglukockortikeidowe k t
A Transrepresia> proti z8pal ov® Yl-li,M~KBetc)i nhi b2cia kask§&g8d AP

A Posttraegu@&foc@a@aul uje stabilitturarclepk ®aiowv a nukl e8r nu
A Fosf omayle8 guilb& &ivaStUiMOg/ daax i a

SUMOs er &ma&Ini pr ot ed iy z ¢ iraMyuGkio s, a pko d o bunb§i kGrtiotz?krnh Mau jpe apoot e2ny na degrad8ciu



REGULALNE ME CHSMYPOWRYAMUSHY POF} ZA

NADOBLI LKY (HPA)

Aln® dt| eGRst ® efekty
A St a b i nhRINAdukokoatikoidyr e s p o n elémemoy c h
A - Nervov® bunky

A Miera sekr®cie Gpecifickich prote2znov (?)
A Al teelBektri ck®ho potenci 8lu (?)

A Non-g e n - netekty®?)
A -Mitochohdnk&il@eea energetickl metabolizmus
A GR,GR skr2 HenPorem&ejH&t i e bunky
A At e n wGTRHEBESH
A Zhladiny T3
Alntemd2twmae @€m®ai a m! He ma$ neHi aduci W inok na bunky
A - Odhad kumul at2vneho poGkodeni a
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REGULALNE ME CHSMYPOWRYAMUSHY POF} ZA

NADOBL I HRAY (

A Glukokortikoidyv y k on8vaj % negat2vny feedback aj na Yiar ovani

A Syst ®&m r glukakgrtikaddove @NS
A Typ |
A HI avn® r e miaegratokortikpidyp r e
A N2 z k e gldk@kerkkgidov-> akti valni ef ekt

A Typ Il
A Odpovel na ygluykekartikatdovd § v k y
A Aktiv8cia alebo inhib2cia syst®moyv

A Vykon8vaj ¥ nekpréizolda vny f eedback



REGULcCCI A NcCLADY A SPRC¢CVANI A PO

A Me z ol i ambei zcokkio rstyiskt&8®& mm vy
A 'lnervs8cia neur - nmi CRH & IPtkiNwytSeaci hho@ dlalMdortkoelimip o hgs st r esu
A Me zokorstyiskt8mm y
A Dopam?2 meugwv@gt ( gmestdvd)-> f r okortegdpnoyt | al eni e seawealsw8acnika @¢n ipt8§cv ma
A Mezol ispstc®Rm
A Dopam2 memnugn ®@-pnclascdnbendod mena, motiv8cia, posilnenie va&azby

A Mt He by®Psgichloak®e kammi napr. kokaz2nom



REGULcCCI A NcCLADY A SPRC¢CVANI A PO

A Amygdala
A Aktivs8cia &satechohtamBmiergmi mI mozgov®ho kmeOa
A Spr8vanie spojen® so strachom

A -Nevyhnutn® pre zotawkeesoroe sa a emoln8 analTlza
A CRHpepti deugn®y o dgueokoetidoady ¥ n a

A Stimul 88cia syst®mom stresu a Yzkost:

A Sign8ly pagivelcaoblstiBBMNIMejur oendoaui ob®mae ieehkty8| ne

A Spojenieamygdal¥ stria terminialisa hypotalamu

A Hipokampus

A 1l nhi bi I' mmnygdalia KN CRH -aLC/NE

A lnhib2cia osi HPA a stresovej odpovede

A Atrofia hipokampunt He vi esS k prolongovanej odpovedi a intenz2vnej Gi emt
A -CRHR1 m8 rozhoduj Y%cu rolu v tTchto procesoch
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JAALZHEIMEROVAC HOROBA OCHORENI E SPOJE

A Limbsyey&kT®m je negat2vne o0 glukdkgrtikadevnT nadmer nou d8vkou
A Atrofiaak or t iatkofial n a
A Deficit ulenia a epctotoRiditaeneurog @mpwd hya em-idiaz 2vny stres

A Dy s r e gsi HRA@riAlzheimeroveghorobe
A Upregamgk oadcesty®nne|j
A-lntenz2vnafasabpgod BE&d ma
A - Ust 8l enie bludn®ho kruhu
A ProgresiaAD<>dy sr e gaiHPAc i a
A Posi eren§ichzamafhiumki8c
A Kat ec h ATPapiodys>\supresisn ap@ $egol ovanich kalciovich kan8lov a impul zo
A Ovplyvneniea d r e 8herc thlo 8srynseth®mmi e s p r § v nfightoo-fighto v e | &



HPA axis dysregulation in depression

GR downregulation

Impaired negative feedback
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CHRONI CKI STRES
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STRESS RESPONSE SYSTEM e

Increased \
Dilation of /  Heartrate
Bronchioles ’

Adrenaline = NN Adrenaline
and Cortisol and Cortisol

Decreased

activity

Liver converts
glycogento
glucose
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OCLOCKO SYSTEM

A gtrukt¥%ry v CNS
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KASKCDY SYSTE MaVMASTERORQIKO

A Aferentn®
A Retinohyptektal ami ckT
A Vn2 mani e 0smpuzy Zretiny do mo) suprachiasmaticus
A Ef erentn®
A CNS
A Ncl. paraventricularis
A Medi gl e@pared c k §
A Ncl.dorsomedialis
A Gl.pinealis
A ANS
A Sympatikus parasympatikus



BUNKOVE EFEKTCGLOGK STE MU

A Prep8janie svetlenich impulzov so syst®mom aMASTE!
A P42/44mi t o ga®kntmii vporvoatne§? (MRHKn § z a
A Mi t o g®stresoma kt i vporvoatne§2 h(KMS$SKh § z a
A CiehD kask8dy MAPK
A Generc8crikeadrnyt®ovny c h
A -Podobn® procesy na centr 8l nej aj peri f®rnej Yarovni Sys

A - Transkripln® faktory

A CLOCK 9 circadiarlocomotor output cycleskaput ) )
Vytvorenieh et er odi m®r ov

A Bmalld brainmusclearnt-like protein 1



BUNKOVE EFEKTCGLOGK STE MU

A Het er oQLOGK@mall
A Sp%uGSa transkripciu rtznych g®ecgv (napr. AVP (ADH, di ul
A Udr Hi ava pozit?2vny rfamesdet@adtke vt.r PRASk diopn®ing a

A PASd o m®ny

A Per( eriod circadianproteind -arnt ( @yl hydrocarbonreceptor nucleartranslocatorproteino -Bim( & s iminded e
proteino )

A Mal ® asienntzeorraygou j* Za g mi mol ekul ami

A Tvorbac i r k adryt®avny c h
A CLOCK®&1PASd o m@®Bmalld 2 PASd o m®n y

3D model PAS dom®ny
https://upload.wikimedia.org/wikipedia/commons/thumb/9/9b/FixL_1y28.png/1E8QpxYy28.png




BUNKOVE EFEKTCGLOGK STE MU

A ClockBmallu pr e gnualsulje’d uj %ce g®ny
A Per (eriod1, 2, 3)
A Cry (Cryptochromel, 2)
A Het er odi PeeaCiy 2 &anspart do jadra spolu €lockBmall->d ownr egal &ejatra@gkri pcie Per
A Noc
A Degr ade&mn e@s konmplex®proPelCry-> zal i atok nov®ho cyklu
A Trvaniecyklbc c a. 2323825 2 mdadrzann n ®vsv ta8nfoalon § s ov a 0)

A Al t ecABIB i a

A VI astnosti Olo@Kigsygdta®mti §8za, periodicita
A Vplyv I al G&d%lho hpar onteej2ansonv§

A TimelessDecl, Dec2, Reerb) Bretinoic acidreceptorrelatedorphanreceptor | 0(ROR| @E4bp4



CENTRCUNYPERI EIORKOY a

A Centr8lny CLOCK mtHe synchronizova$S perif®rny CLOCK
A Neur 8h mmorp8rlenpeoj eni a st 8l e nejasn®

A Perif®rny CLOCK je do wurlitej miery auton-mny voli ¢
A PoGkodenie centr8lneho syst®mu m! He viesS k separ8§tnemu r\

A FunklnosS aj bez centr&8lnych impul zov

A Os SCNPVN
A Diur v&lr nGEspioad NDa cyklu asvetlo/tmaod (vzostup, resp. pokl es)
A Kontrib%cANS osi SCN

A Sekr ®ci a GK kratgeud hgodwapssticcye z
A Resetadr en &ILMO&CHKo modul 8ci ou senzitivity voli ACTH
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CENTRCUNYPERI EIORKOY a

ASynt ®zpneSEopBf vnaStARvehadobl i I k8&ch
A DiurnS$lcnaARci a

A Os HPA reguluje perif®rny CLOCK ale nie centr8lny!
A SCN neobsahuje receptory pre GKGKRY

A Ovplyvnenie perif® rnych a centr8lnych tkan2zv (PVN)
A Pl sobeni eglukokorikoi®R E s p o elegnfenty) e
A Alteg®rowa s¥vi sioPeri,Reh2 s CLOCK
A ClockBmallacet @dReaj Y2 ni Huj ¥% i ch aktivitu

*StAROs t eroi dagu®nypyregul alnit prote?2n



CLOCKASTRE®SFYZI OLDGI A A PATOLDGI A

A Centr 8l nyprCdtOeCike e dbhsgck prot.i nadmer n®mu %l i nku GK
A Zvi Genie perif ®rnej rezistencie na GK v nevyhnutnich pr?2p:

A dlhinokhcekwGKRseca uperi f®r nej aj centr 8l nej Yrovni

A 'Prolongovanl stres
A Rozpojenideynschrcenitz8tinaj regul 8§ci e
A -Posilnenie auton-mie perif®rnych tkanz2y
A Udr Hi av an ihgérlortikalanus loj] enT so stresom
A MtHAHe byS miermunidlestaji funkIlni/
A Rozvoj rtznych patologickich stavov
A Met abol ieck ®, KVS,



KATECHOL APMCOONAYS STRESU

A HIl avne v Gt &8diu alarmu/ popl achu

A §Frekvencia srdca A Zmena vzoru prietoku krvi

A VTlak krvi A J0straHitoss$S

A YyGl ykogenol 1T za A ZTr 8venie a tvorba molu
A YyBronchodil at §ci a A §Metabolizmus

A yJKoagul 8§ci a
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d LI NGKUKOKORTIKOIDOVA KORTIZOLUP OL AS STRES

A Najm& polas f8zy rezistencie

A -Gl ukoneogen®za A -Retencivy ody a sopd2ka (oblilky
A ®enzitivita na inzul2n A -Hypervol ®mi a
A ®GH A =Tlak krvi
A ®T4,T3 A =Neutrofily
A ® munitng8/ z8pal ovs§ odpovel GEozindfily
A Modul §ejllal,IF6NF A ®Lymfocyty
A -Mobiliz8cia tukov a proteg2-fmoembocytov a koagul 8ci e

A Anti-an ab ok a tcakbiall ii Tdk



Holmes and Rahe Stress Scale (adults)

toolshero

# Adult life events Score # Adult life events Score

1 Death of spouse
Divorce
Marital separation
Prison sentence

Death of an immediate family member

2

3

4

5

6  Personal injury oriliness
1  Getting married

8  Dismissed from job

9 Marital reconciliation

10 Retirement

11 Change in health of family member
12  Pregnancy

13 Sexual difficulties

14 Gaining a new family member

15 Business readjustment

18 Change in financial state (debts)
17 Death of a dear friend

18 Change to a different line of work
19 Change in frequency of arguments
20 Major mortgage

21 Foreclosure of mortgage or loan

22 Change in responsibilities at work

www.toolshero.com
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Child leaving home

Trouble with in-laws

Outstanding personal achievement
Spouse starts or stops work

Starting or ending school

Change in living conditions

Revision of personal habits

Trouble with boss

Change in working hours or conditions
Change in residence

Change in schools

Change in recreation

Change in church activities

Change in social activities

Minor mortgage or loan

Change in sleeping habits

Change in number of family reunions
Change in eating habits

Trips

Major holiday

Minor violation of law

29
29
28
268
26
25
24
23
20
20
20
19
19
18
17
186
15
15
13
12
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zdravotnej
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0-150 N2 z ke
151-300 Ccad0 %
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ZMENY ORGANI ZMU POEASA SALRARNU/ P Q

Prejav/Parameter Zmena/Popis

HI avnT <ci el Regi sstres8 ci a

Rezistencia organizmu Zn2 Hen §

HI avni zdroj energi e Gl yk®mi a
Gl ykogenol 1 za

Reflexy Sil nej Gi e
Menejpr es n®

Cirkul 8cia kruvi Centraliz8ci a
Zvi Geni tlak krvi
Tachykardia

Hyper vol ®mi a
Koagul 8§ci a |l ntenz2vnej Gi a
HI avn8 regul aln8 os Sympat oa(dSAMm8lmeas k' r HPA)



ZMENY ORGANI ZMU POEASA SALRARNU/ P Q

Prejav/Parameter Zmena/Popis

Bronchy Di |l at 8ci a
Ol i Mydri 8z a
Zmysly Zostren®
Tyr oihdog8rlm-eny El ev8ci a
HI avng8 strat ®gi a aFight -flight -freeze -fawn-flop o
Vyri ett@gorfir T chl o, efekt?2vne a

rozhoduj Yacim Yder omo



Increased cholesterol and .Decre.aseld pn’)tem S}"E‘:,‘es'?:. )
fatty acids in blood for energy intestinal movement {digestion),

production systems immune and allergic response
systems

Increased metabolism;
e.g., faster heartbeat,
faster respiration

Increased blood
pressure

Localized inflammation
{redness, swelling, heat Faster blood clotting
and pain)
Increased production of Increased stomach acids

blood sugar for energy

https://encrypted
tbn3.gstatic.com/images?q=tbn:ANd9GcT64c2DxzFn9
RsXSbfHhZus1luSABB2yQRIAQo_ ZpxNQghM5PIHu




ZMENY ORGANI ZMU POEASA SRREISVT ENC(C

Prejav/Parameter Zmena/Popis

HI avni <ci el Adapt 8ci a

Rezistencia organizmu Zvi Gens§

HI avni zdroj energi e Gl ukoneogen®za

Reflexy Var 2r uj %

Cirkul 8cia kr vi Centraliz8ci a
Zvi Geni tlak krwvi
Tachykardia

Hyper vol ®mi a
Koagul 8ci a |l ntenz2vnej Gi a
HI avn8 regul aln8 os Os hypotalamubhy poiadab |l i [ ky



ZMENY ORGANI ZMU POEASA SRREISVT ENC(C

Prejav/Parameter Zmena/Popis

Bronchy Nej asn®

Tyr oihdcgrlm-eny Z n 2 Hsupresid SH)

| muni tni syst®m NeGpeci fick8 odpovel
Neutrofz21li a

Lymfocytop®ni a
Eozi nop®ni a

Protiz8pal ovi %l inok
Metabolizmus Rezistencia na i1nzul 2n
Mobili z8cia | ipidov
HI avng strat ®gi a Al ost asttircaktg® gikaont i nu8l na) / z

Tr ®ni ng



ZMENY V ORGANI ZME dHFQLZAS VYTERPVB N

Prejav/Parameter Zmena/Popis

Hl avni ciel PreHiatki § e moHn®)
Rezistencia organizmu Zn2 Hen8/ Vyl erpan§
HI avni zdroj energi e Gl ukoneogen®za
Reflexy SI abGeskoren®
Cirkul 8cia krvi Ng§chyl ng8 ku kol apsu
Koagul 8ci a |l ntenz2vnej Gi a

HI avng8 regul alng8 os Os hypotalamubhry po-haaabl i | ky



ZMENY V ORGANI ZME dHFQLZAS VYTERPVB N

Prejav/Parameter Zmena/Popis

| muni tni syst®m N a d mesupmeSia

Metabolizmus A k u mu ka&lolitov
Lakt tcoNd8 z a

HI avng8 strat ®gil a -



BEHAVI ORX LANYAZI CK¢c ADAPTC¢CI A POLA

Behavior 8l ne Fyzi ck®

Adaptzzznvema s pr 8vani a Adapt?2vne presmerovanie enete

ZvT Goesnt§r aHi tosS a vn2maikKysl 2k a Hiviny pregsme®@ouv aa
dil eHitich pre zvlI 88dnutie ¢

ZVvi Geonggn2 bidae | %St redeni meha onusu KVS, zviGeni tl ak
Potl aleni e nutkania na Zvi Genie frekvencie respiréE
Potl alenie reprodukl n®hZvi1 Ggelnugk on ea g epno® z1 az a

| n higastrickepaotility, st imotilty8 ci awbDet oxi k§8ci aprodufitovt oxi c k1 c h
Zai steni e stresove]j odglnhib2cia reproduklnej] a r

(g}}

Zaistenie stresovej odpovede (organizmus)
Zai stenie z8palovej /i munitrtr
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PSYCHOEMOBPTREN Y

A Stresov8 odpovel ptvodne vyvinut8 proti fyzickej I
A Em-cie, re8lne alebo hypotetick® situ8cie m!Hu akH:
A Prvg signddpreaisihstka®,a re8§8l ne i mpul zy ovypekwOdg bdceg ciea e [
A - Druh8 sigm8lelia astaa&tn® myslenie
A Stresov8 odpovel sa vyv2ja podRa vGeobecn®ho adap:
A Mani festS8ci a
AdZamrznutieodo, poruchy reli
A Ovplyvnenie jemnej motoriky
A a Ok n Blackdué )



OCHORENI A SPOJENEf SO STRESOM

A Ateroskler-za a hypertenzi a
A Hyper kicnetkiudk8& i a, silnej Gie pulzov® vlny
A Trombembolizmus ci evna mozgovs8 pr2hoda
A - Trombocyti®miesnz2vnej Gia koagul 8§ci a
Alnfarkt myokardu (alebo ak¥%tny koron8rny
A Zvi Gen8 spotreba kysl2ka myokardom
A Katecholoaam2erywj &mb d &to8ndsryump a tNB)k o v 1
A MetabolickT syndr - -m
A'lnzul 2nov&hyeperrsnenti a®mi a
A Dys|l i phiydpRemilai pi d®mi a

syndr -

m)



OCHORENI A SPOJENEf SO STRESOM

A Zvi Genie n8chylnosti k infekci8m
A Potl al enieutimumé kiyas buni ek Qmiatyfi ckej i munity (napr.
A Aut oi machorenian ®
A Supresid,., lymfocytov
A PredinHenie hojenia r §n
A Katab®&liokk GK
A Vredov§ chordama ®hal udk a a
A Syndr-m vyhoreni a
A Neuspokojivi manaHment stresu
A - Strata motiv8cie do pr8ce
A Predpoklad k depresii a apatii



Signs of
Burnout

Exhaustion Dreading work Trouble sleeping

v, /)

=

[ 12

0o

Depression Short temper

No time for
https://www.darlingdowns.health.gld.gov.awata/assets/image/0014/105161/2021 1@ out-864x486pX.jpg non-work-related things

https://media.post.rvohealth.io/wgpntent/uploads/sites/4/2021/10/15024dlFaboutburnout-1296infographbody-
819x1024.png

¢ PsychCentral



BRAIN AND MNERVES

Headaches, feelings of despair, lack of

energy, sadness, nervousness, anger, irritability,
increased or decreased eating, trouble
concantrating, memory problems, trouble
sleeping, mental |'1|au::|H‘|r|r preblems (such as

panic attacks, anxiety disorders and depression)

Acne and other skin problems

MUSCLES AND JOINTS
Muscle aches and tension [especially in the
neck, shoulders and back), increased risk

of reduced bone density

Faster heartbeat, rise in blood pressure,
increased risk of high cholestercl and heart attack

Diarrhea, constipation and other digestive problam

REPRODUCTIVE SYSTEM

For women-irregular or more painful periods,
reduced sexual desire. For men-impotence,
lower sparm production, reducad sexmal desire

IMMUME SYSTEM
Lowerad ability to fight or recover from illness

https://encrypteetbn3.gstatic.com/images?q=tbn:ANd9GcRu5Zt8tRxg7pmXv7PjBECO9EGhQZ7eUa_RtKi9sjUDzmM



Basically how I'm handling life right
Now

THIS IS FINE.

https://nextluxury.com/wgcontent/uploads/memeaboutlife-struggles28.png



ALOSTCZA




ALOSTCZA

A SterlingaEyer (1998u v i ed| ial toemt @%hrdaad om zmi en v organi zme pol
neHi aducich situ8ci 2

A Homeos8 zjae rezervovan8 pre procesy nevyhnutn® pre z8kl adr

A Posun vo fyziol - -gi. k (oblasnim) nepriaznivim pod:



ALOST®KAJdLOVE POJMY

A Al ostagSal s

A Cena a n8sledky adapt8cie na zmenu prostredia al/alebo

A Faktory pri nevyhnutnost.i el i S neHiaducim fyziologick
A Anamn®zal/ hi st - r Emergehdiife-l@story atage BldHS)e 6  ( a

A Energetick® zdroje vylerpan®, moHn® naruGenie kompenz§

A MoHNn® reverzibiln®, ireverzibiln® poGkodenie al ebo smr

A 'Porucha pot en cPeruaiionressancedtentialc- PR} ( a

A Rozdiel medzalostatickouz § SaHou a dostupnosSou zdrojov



Scens§8r e

L A)
PRP A Dostupng8 potrav
reduced 2 A MoHnosS energet
'fnnost?2 (migrs$§
PP reprodukcia
L A Nen8roln® preHi

A Kumul at2vne zdr
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n8rast popul 8ci

A Probl ®moveR. p8§r e

A PreHitie zimy o
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I
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HTML/image_m/fevd 0-9547089g003.jpg

Winter Spring Summer Autumn Winter Spring Summer Autumn



ALOSTATRRKKIEAgENI E

~

A N8roky na odpovel m*Hu byS Gpecifikovan® ako
0O 0Q 0MQ0¢

A KdeE,8b az 81 neEdbraezHBiltniEgdmepi eagy2dat eDn® vikyvy

A Hladinaglukokortikoidovs a m?! He me n aldStatipkawe 8 5a Hoe s

A Al ostmateée S&®eni e mt He bysS
A Typldal ostzatSackk 8prevyGuje rezervy energie a dostupn® zdr
A Typlldal ostagsalMSneprevyGuje rezervy energie a dostupn® z

A Napr. dostupnosS jedla (endog®nne) alebo kumulat2vne zdroje



TYPYALOSTATI PRER@GENI A

Energetick8 Dbi Negatz2vna Neutr8lna aH pozit2vr
Intenzitastresoru VelDmi vysoks§ Mi erna aH stredns§
Frekvencia Jednor 8zov 8§ Opakovans

Katechol am2ny NS8rast, potom pokles N8rast, potom pokl es
Glukokortikoidy N§g§rast, potom pokles Chronicky zvi Gen®
Trvanie Kr 8t ke DI h®

VIasn® vygiadne/ mini m8§bon6&kO6denN/A

St r etrgami® Reverzibiln® aH ireveAdapt ci a
Reverzibiln® aH ireve

N§sl e A ) )
S MoHNn® ochorenia spoj e

Prolongovl!revermpaoiGkioldr®@i e aH snmoS ucha adapt§ci e
perzistencia | mi neorcthro® eni a sSpoj en® ¢

Visl edky s a&zm®@Vv kbdihtemaity 4 f@kvencistresoroy odchi |l ky od pr2kladov



STRATEGI ELPBOATI CREMWBL gENI U

Stral ®gi a Stra2 ®gi a

A Line8rny n 8r glskdkortikkadow e h t rA8Kd rec e nglukoBodikodovs t abi | n8§8, po
alostatickeg § Sa H i prudki n8§rast

A'PRP neust&8le vyuH2van® akPRPMelklhasn§ ,z nulse zbvd z8 doachg cav e

stresu . . :
Al ba negatz?vna bilancia al

AKonGtantns odpovel na SUIr&%den rozhoduj Yaci edliger / c
one decisive blow/go and make a run fa) it



Strategy 1

s g Strategy 2
ELHS activation

threshold \

Glucocorticoid level

seasonal baseline 7

positive 0 negative

- Perturbation Resistance Potential (PRP)

https://www.frontiersin.org/files/Articles/954708/fe16-954708HTML/image_m/fevd0-954708g005.jpg



GLUKOKORTIKOIDYA PRAH ODPOVEDE

AAnali1za zdrojov, pl8&8novanie strat®gie

A Neur oendceskar i nn §

A Hypotalamus> akt i v8ci a anea setvgfkokiontkoalovE L HS 0

AVzdialenosS inici&8cie %Wteku

A KorisS vol2 wWtek ako najvihodnej Giu moHnosS

A MtHe sa |2Gi S od vzdialenost: pred8tora, vzorov etpr 8va
A 8Rushing stratwigaa asu, moHnosS chib z nedostatku pl

A Expekstalfra8®yepGie pl &&§novanie, nemus?2 byS dostatok
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