[Topemehaju xomeocraze
Ot aganTanuoHU

cuaapom (OAC)

IIpod. ap Cuexana Xupanuesuh CumoHoBuh




Caap:xaj npeaaBama

KoHnuenTt xomeocrase

CTPECOPHU: CIIOJbAIIBU U YHYTPAIbU
OaroBop opraHu3Ma Ha JI€]JCTBO CTpecopa
Selye — teopuja OAC

daze aKkyTHOI cTpeca

IIpoMeHe y opraHu3My y akyTHOM CTPECY
Yiora cTtpeca y HaCTaHKY OOJIECTH



XoMeocTasa

CTajJHOCT YHYTpAllIlh€ CPeIUHE

[Ipu nejCcTBY €THOJIOMKUX (aKkTopa HACTA]y
nopemehaju xomeocrase

Jla Ou ce ITOHOBO YCIIOCTaBMIIA XOMEOCTa3a
aAKTHBHPA]y C€ KOMIIEH3AaTOPHU MEeXaHu3aMu
(HeraTHBHE U NMO3UTHBHE MOBPATHE CIIpere)



Crpec

oOyxBara:

- JIejCTBO CTPECOPHOI YMHUOILIA HA OPraHU3aM

. peakImnjy opraHm3mMa Ha JeJCTBO CTpecopa



KoMIoHeHTe cTpeca

ErsoreHu v eHa0reHu CTpeECop

OU3NYKEe WA XEMHU]CKE IPOMEHE N3a3BAHE
CTPECOPOM

On0pamMOE€HM OJITOBOP OpraHu3Ma Ha Te
IIPOMEHE



IllTa je crpecop?

Crpecop (IITETHU YHMHMIIALY) J€ CBAKK ar€HC KOJU
MO>e aa n3a3oBe nojapy OACa

CTpecop u3a3uBa cepr]y peakiiyja Koje
HAPYLIABAjy CTamkbe JMHAMHUYKE PABHOTEKE

[IpoMeHe MOry OMTH KpaTKOTpajHe WIH TpajHe



Iloxena cTrpecopa

IIpema yTulia)y Ha OpraHu3aM.
no3uTuBHE (M3a3uBajy eustress) u
HeraTuBHu (M3a3uBajy distress)

Ilpema nmopekay:
croJbaimbu (Er30reHn) - JIelyjy Ha opraHu3am
CII0Jba

VHYTpAIILU (€HI0OT€HN) — ICUXUYKHA (PAKTOPU

Ilpema npupoau:
(U3NIKU
XEMH]CKH
OMOJIOIIKH
MICUXUYKHU



Cno/balimbu CTpEecopHu

KOHQIIUMKTHU

MopoauIIa



YHyTpallIlbu CTPECOpH

CrpeMibea M BPEJIHOCTH
NuauBuayajiHe nepueniuje
KOrHMTHBHHU U3BOPH.

HepeajlHa OUCKHUBama
HEraTUBHO J0KHUBJbaBal-€ cecOe



DakTOpPH BYJHEPAOUITHOCTH

I'eHeTCcKa mMpeauCNO3NIMja
Haciehe o1 HalluX poJanuTEIha
HaydyeHu oOpacuu U BelITHHE pearoBama
OHO ILITO CMO HAay4YMJIM U3 UCKYCTBa
NHauBuayaHe HABUKE
NyIICHE,
aJIKOXOJIN3aM,
HEeJIoCTaTaK BekOama,
IpEeKOMEpHA TEKHHA,
HONHM U3JIaCIIU U HEJOBOJHHO CHA,

MPEKOBPEMEHHM Pa, ...



CkaJia crpecHux aoralhaja

1.7
2.7
3.7
4.7
5.7



Holmes & Rahe: CkaJjia cTrpecHux gorahaja

Cwmpt Opaunor apyra (100) CekcyayiHu
pa3Bo (73) npoOaemu (39)
Pa3IBOJCHOCT (01 CyNpyKHHUKA) (65) JloOujame HOBOT
bopaBak y 3atBOpYy (63) yinaHa nopoaure (39)
Cwmpt Omckor 4iana nmopoaute (633 IIpomena y
IToBpena/0omect (53) (PMHAHCH]CKOM

__ Benuame (50) cratycy (38)
['youTak nocna (47)

Tpynnoha (40)



HauyuH ’KXMBOTA KOJM je MOBE3aH ca CTPecoM

Henocrarak BpeMeHa

[IpeBuie obaBesa

3a0pUHYTOCT Y Be3u OyayhHOCTH
IIpeBuiie npekuaa y paay

[ ' yOnuTak nim 3aTypame CTBapu
3apaBJbe YilaHA NOPOIULIE
CoumjanHe obaBese

bpura o crangapauma

bpura y Be3u Hanpea0oBama
IIpeBenuka o AroBOPHOCT



Onumry aganTaiuoHu CHHAPOM
(OAC)

CKYIl HECIEHM(PUUHUX peaKiifja OpraHu3Ma Ha
nopemMmehaj xomeocrase (Ipoy3pOKOBAH JI€]CTBOM
cTpecopa)

IHubs OAC:

OnpXamke OpraHu3Ma y CTamby JIMHAMUYKE
PaBHOTEKe



CtpecHu 0aAroBOP

CTpecHH 0ATOBOP MHMIIUPA:
IIpucycTBO CTpecopa y OpraHu3My
Onaxame cTpecopa

JauMHa CTPECHOr OAroBOPA 3aBUCH OJI;
OcobuHa cTpecopa

AANTUBHUX CIIOCOOHOCTHU OpTaHU3Ma



Onumry aganTaiuoHu CHHAPOM

(OAS)

[TpBu myT ormmcao Hans Selye

Tpujac HecnnenuPUIHUX TPOMEHA:
yBehamke HAA0yOpexKHMX KJ1e3/1a
aTpoduja Tumyca

VJKYCH KeIIylla U T1yOJICHyMa



Onumry aganTaiuoHu CHHAPOM

(OAS)

4 )
VYBehame kope
Haa0yOpera

)

/KpBapehI/I YJIKyCI/I\
KETyla v
. AyozmeHyma )




» The General Adaptation Syndrome

Resistance

Exhaustion

Alarm Return to
homeostasis
M -
~ Stressor Homeostasis

Homeostasis lliness

Death



Cragujymu OACa

Craaujym ajnapma
aKTHBaIja BET€TaTUBHOT CHCTEMa 1 OCOBHHE
XUMNoTanaMyc-XuIogpusa-Haa0yoper
oopoa nam 6excTro (engl. Fight-or-flight
peakKimja

(paza moka (KpaTKOTpajHa, HUICY MOOMJIMCAHE CBE
010paMOEHE CHare opraHu3mMa

(haza anTumoka (MoouIrcane ogopamMOeHe cHare
OpraHU3Ma)

CraaMjyM pe3ucTeHIH]e WIN aJanTaluje
CraaujyM o3apaB/berha WM UCHPILUbUBAKA



Craagujym ajapma

bop6a uim 0excrBo (“fight-or-tflight™)

AKTHUBHIIIE CE€ CHMIIATUKYCHH HEPBHHU CHCTEM U
1I0jadyaBa CEKpelrja aapeHaanHa 1
HOpaJApEHaINHA

13 xunorajgamyca ce nyun CRF u ctumynuie
nyuewe ACTH u3 xunoduse



Craagujym ajapma

JlejcTBa afpeHannHa U HOpaApEHAJINHA:

BA30/IUJIATANM]A Y CPIY WM CKEJICTHUM
MHIIHhMa

BA30KOHCTPUKIIM|A Y BUCLIEPATHUM OpraHnuMa
yop3ame cCpyaHor paaa
nosehamwe cHare MUIIMhHHAX KOHTPaKIMja

nosehame KPBHOI MPUTHUCKA



Craagujym ajapma

da3a nmoka

JOIII HUCY aKTUBHUPAHE CBE 0J10paMOCHE CHAre
OpraHu3Ma,

KapaKTCPUIIIE CE PeJIATUBHOM HHCY(PHUIU|CHIIUJOM
Kope HAA0YyOpeKHMX JKJIe3/1a

da3a NpoTUBIIOKA



Craaujym pe3sucreHuuje

XoMeocTasa ce IOHOBO YCIOCTAaB/bA, aJIk HA
Pa3IMIUTOM, AOHOPMAJIHOM HHUBOY OJI
(PU3HOJIOIIKOT

Cnoco0HOCT peakiiuje Ha JI€JCTBO CTpecopa ce
Bpaha

Opranmzam ce cTaOMIN3yje Ha HOBOM HUBOY U
aganTHpa ce HA CTpec



Craaujym agantanuje (OTHIOPHOCTH
HJIM pe3UCTeHIHje)

Tpaje 0 48 carTu, 10 BUILIE O MECEll JaHa
IIoBehaHo je Tydeme INIMKOKOPTUKOM/IA

[ TUKOKOPTUKOWAY ACTY]Yy HA!

MeTtabosm3aM oOpraHcKuxX MaTepHuja. nopehana ce
IIMKOHEOreHe3a, mopehaBa ce KOHILIEHTpalija IIIMKO3¢ Y
KpBH (XHNEPIrINKeMHja)

30o0r noBehaHe pa3rpaame NpoTEeHHA U JUIINAA, OBA]
CTaJIMjyM CC€ 03HAUaBa Kao KATAOOJIMYKU CTATUJYM

[ TUKOKOPTUKOUIM JACNYy]y AaHTUMH(DIAMATOPHO U
NMYHOCYIIPeCMBHO, U YTUYY Ha 3aCTYNJbEHOCT
JICYKOIUTHHX CyOIoIyIalnja y KpBu (HeyTpoduimja,
TUMQOIUTOIICHU]a U €O3UHOIICHH]A)



Craaujym o3apaBibera Uin
HCUPIbUBAHA

Tpehn cragujym OAC, 0OM4HO ce Ha3uBa. AaHAOOJINYKH
CTAAMjyM

Craaujym o3apaB/bemAa;

oyde ce aHadoJIMYKH XOPMOHHU HaA0yOpeKHe
XKJe371e, U CMamby]j€ CUHTE3a IIIMKOKOPTUKOHW/ 1A

IIoBehaBa ce cunTe3a OejiaHYeBMHA U HOPMAJINU3Y]e
KOHIICHTpalKja eJICKTPOJIUTa

CraaujyM McupIbMBamAa;
HMucypunmjeHnmja kapAuoBacKyJapHOr CUCTEMa,
byOpeskHa nHCY pUIM]EHIY]a,
Ocna0Jb€H UIMYHCKH OJITOBOP...



Craaujym ucupnbMBama

Crpec ce nmpoay:kaBa

OTnopHocT OprasmszmMa Ha CTpEC IMOCTEINEHO CE
cCMamyje UM HAIJI0 NPeKuaa,

DYyHKIMja MMYHCKOT CHCTeMa j€ 3HATHO
CMambEHa



Craamjym ucupn/buBama

Opranusam je MOTPOLINO CBOje eHEePreTCKe
pe3epBe NOKyIlIaBajyhu aa ce CynpoTCTaBU
CTPECOpPY Y HACTaj€ CaMOJICCTPYKIIH]ja

[TanrjeHTH ry0e cCmocoOHOCT afanTanuje Ha
CTpecC

IloTpeOHa je MeAMIIMHCKA MHTEPBEHIU]A 32
OpOJHE CHUMIITOME, KOJ€ ITallM]E€HTH HEKaJ TCIIKO
ne(pUHUIITY



Pe3yJiTar gejcTBa cTpecopa u
AKTUBUPAHUX OA0paMOCHUX peaKiuja

ananTanuja (caBiaagaBame MpoMeHa 0e3
HacTaHKa 00JIeCTH), KPO3 MEXaHU3ME HETaTUBHE U
IIO3UTUBHE IMOBPATHE CIIPEre MOHOBO CE
yCIIOCTaBJba PABHOTEIKHO CTAHC

mMaJiajanranuja (HacTaHak IpoMeHa KOoje JOBOJIC
10 60JIecTH)



HeypoeHAOKpHHH OATOBOP HA
IEeJCTBO CTpecopa

Caap:kaj HeypOeHAOKPHHOI 0AroBOpAa;

CuMnaTUKyCHa CTUMYJIallkja Cp>kKu Haa0yOpera u
CEeKpelHja KaTeXoJlaM1UHa

Ctumynanuja xumnoduse ca cekpeurjom ACTH

ACTH ctumynuiie kopy Hagoyopera (CTepOuIHU
XOPMOHH, ITOCEOHO KOPTHU30JI)

3agany HEYPOCHAOKPUHOI OATr0OBOPA:
Karexosamunu OpumnpeMajy opraHuszam 3a akiujy
(0AroBOD)

Kop1u3zou Mmoounuiiie eHeprujy (riiyko3y) 1 CyIICTaHIIe
HEOIMXOIHE 3a aKIH]y



AXKTUBHOCT OPIraHCKHX CHUCTEMA Y

OACy

AKTHBaNH]A:
HepsHor cuctema
MumnhHO-CKeJIeTHOT
EHIOKpHUHOT cucTeMa

NmMyHCKOT cuctema



Stressor

A 4

Central Nervous System

v

Hypothalamus

A

Psychological
Response

CRF

Sympathetic Nervous System

SNS Neurons

Norepi

ACTH

Cortisol

Immune System




Yaora nepBHor cucrema y OACy

Koopauuanuja oaropopa opranusmMa Ha CTpeEC

AKTHUBAIIN A OEHTPAIHOT HEPBHOI CUCTEMA.!
Kope BesqMkor mo3sra,

JInmomukor cucremMa (€MOIIMOHAIIHY T0KHBJbA]
cTpeca)

Tanamyca (rpynmine u IUCTpUOyHpa CEH30PHE
nH(popMaIHje U3 CIHHOTAaIaMHYKHX HEYPOHA)

Xunoraaamyca (yckinahyje QyHKIMjy HEpBHOT U
CHIOKPHHOT CHCTEMa)

Perukyaapne ¢popmanuje (KOHTPOJIHIIIC
MHTEIICKTYaJIHY OYIHOCT ¥ TOHYC CKEJICTHHX MUIIIha)

PerukyjapHor akrupumyher cucrema



AKTHBHOCT HEPBHOI' CUCTEMA Y
OACy

Iloxkperauka u peryjaropHa yiora:. CRF neyponn y
XUIIOTAJIaMyCy , O] YTUIIa]eM HEPBHUX U XOPMOHCKHUX
CTUMYJTyCa

HeyponenTuam U3 XumoTajiaMmyca CTUMYJIHITY JIy4eHE
xopmoHa xunoduse (ACTH, ADH, xopmona pacra u
IIPOJIAKTHHA)

CHUMNATHKYCHHM HEPBHHM CHCTeM. ociaoOahame
aapeHannHa (cpx HagOyOpera) M HopagpeHaIMHA (CpiK
Hag0yOpera ¥ CUMIIATUKYCHU HEPBH)



AKTHBAIlMjOM CUMIIATUKYCHOT
HepBHOI cucTteMa y OACy Hacraje:

BazokoHCcTpUKIINja Y KOXKH, BUCIICPATHUM
opraHuMma u 0yope3uma

BA30IMJIATAIIN A Y CKEJICTHUM U CPYAaHOM MUIIKNY

noBchame ppekBeHLIje M CHATEe CPYAHUX
koHTpakuuja (mopehame MUHYTHOT BOJIyMEHA

cpua)
IToBchame KpBHOT NPUTHCKA
bponxoauiaaranuja

CMambEeHE MOTHJIMTETA U CEKpelmje y
OUT€CTUBHOM TPAKTY

MeTa00anYKu e(peKTU: TIIMKOTCHOJIN3A,
[JIMKOHEOT€HE3a, JIMIOINU3a



AKTHBHOCT MUIIMhHOTI M CKeJICTHOTI
cucrema y OACy

MumunhHe KOHTpPaKIMje U IIoBehame
MUIIUhHOT TOHYCa

II1Jb. 0EKCTBO ca MECTa JI€JCTBa CTpecopa

IloBehame mumnnhuor Tonyca (Hacrtauao 300r
noBehaHe aKTUBHOCTH PETKynapHe ¢popMaluje)
MaHH(eCTy]e ce 00J0M y Muimnhuma
(rmaBo00Jba, YKOYCHOCT BpaTa, 001 y aehuma)



AXKTUBHOCT €HIOKPHUHOT CUCTEMA Y
OACy

ITosehaga ce cekpenja XOpMOHA YUJUM
II€]JCTBOM C€ OjayaBajy og0paMOCHE
CIIOCOOHOCTH OpraHrh3ma

CMmamyje ce cekpenmja XOpMoHa KOJju nnoBehasajy
OTPOIIEY CHEPIH]E



AKTHBHOCT €HIOKPHMHOI CHCTEMA
y OACy

XHII0TAJIaAMYC
Corticotropin releasing factor, CRF
Xunogusa
ACTH
HanoyopexHa kie3aa

AJIpEeHAIUH, HOPAJAPEHAJIMH, KOPTHU30JI



Karexo/iaMMHH M KOPTHU30]1: Op3UHA
0JIF0BOPA HA 1€]CTBO CTpecopa

—@— Epinephrine
—&— Cortisol

Plasma concentration

o 1 2 3 4 5 6 7
Time post-stress (h)



AXKTUBHOCT €HIOKPHUHOT CUCTEMA Y
OACy

Y TOKy aKyTHOT cTpeca nmoBehapa ce 1yyeHme
XOpPMOHA pacTa, a y TOKY XpOHUYHOT CMamby]e

Jlydeme npyrux xopMoHa (IIpoJIaKTHHA,
TUPCOUTHUX XOPMOHA, PEHIPOAYKTHBHHX XOPMOHA
1 ADH) y ctpecy moxe 6utn nosehano uiimn
CMAaH€HO

IToBehaBa ce Tydeme eHI0reHuX OMuOMIHMX
xopmoHa (0eTa eagopduHa), UMME CE ITOCTHKE
noBehame mpara 3a 001 WK “cTpecom M3a3BaHa
aHajresmja’



AJZIpeHaAJIMH (IeJ1yje HA O M 3 penenTope)

noBehana KOHTpPaKTHIHOCT cpua (MHOTPOIHU e(eKar)
Taxukapanja (XpoHOTpOIHU edekar)

nosehaHa LUPKyIanmja y cpiy, MO3ry U CKEIETHUM
MumuhyuMa (Ba3oauaaTanmj aa/

OpoHxoaMJIATAIIMjA

MeTadoJanIKu e)eKT — TPAH3UTOPHA XUIIOTIIMKEMU)a
(rMuKOHEOTeHe3a U TJIMKOTCHOIM3a Y JeTPH)

CMamEHa CeKpelrja MHCYJInHA

CTUMYJIallAja JUI0Jn3e, ocao0ahame Tpuriuuepuaa u
MACHHMX KHCEJIMHA, MHXUOMIIM]a pa3rpamkbe CI0001HOT
X0JIECTEPOJIa)

CMAabCHA CMHTC3a IIPoTEenHA



HopaapenajuH (Jej1yje Ha o penentope).

Bazokouncrpuknuja u noehame nepudepHOT
BACKYJIapHOT OTHOpa

noBehame KPBHOI NPUTHCKA
MHXHOHUIY]a IACTPOUHTECTUHAIHE aKTUBHOCTH

auiaTanMja 3eHunIa



PDOu3noJ0IKH e(PEeKTH KOPTHU30J1a

MeTa60oan3am
IJIYKO3e

MeTa060oan3am
IPOTEeMHA

3anmapeme

\A nepudepno HCKOpHUIThaBamke IIIYKO3e€,

T TJIYKOHEOTCHE3a y jeTpu,

T rykoHeoreHesnu edekar ApyTrHX XOPMOHA,
T aunosmsa y MacHOM TKUBY

T cunresa nporenna v jerpu (aHaGoIHUKH
edekar)

! cunresa nporenHa y mummhnma, KOx,
MAaCHOM 1 JIUM(HOM TKHBY (KaTaOoJu4YKueheKaT
KOPTH3.)

T aMuHOKHCeaMHe Y [UIa3MH

! eosuHOGMIA, TUMbOIMTA I MOHOLIUTA Y KPBH,
T ocnoGahame HeyTpodIIa H3 KOCTHE CPIKL
AKyMynalpja JeyKOLMTa Ha MECTY 3allajbeHha



PDOu3noJ0IKH e(PEeKTH KOPTHU30J1a

| 1
v MdCd JII/IMq)HOF TKHNBdA
HUmyHCcKH 0AT0BOP m | cuntesa I1L1 u 1L2

! henujckor mmMyHCKoOr oxroBopa

JlurectuBHAa
byHkuuja
T racrpuuna cexpennja
YpunapHa
HKIHU]Ja :
by ) T ypUHAPHA EKCKpELHja
CkesieTHa
Mﬂﬂmhlfa OapxaBamkbe HOPMAIIHE KOHTPAKTUIHOCTH
(GyHKIHja
CKEJICTHE MYCKYJIaType
DyHKIHUja . .
BE3MBHOI TKHUBA H ! npoiudepanuja GpuopoodaacTa u PyHKIH]a

KOCTH]Y ocTeo0acTa



CuMnTromMu crpeca

OU3nuKm CUMIITOMHU
MeHnTaJHu CUMIITOMU
EMonmnoHaaHu CUMIITOMH

IlpomeHne moHanmama



CuMnromu crpeca: pUINUYKH

CyBa ycra

OOMITHO 3HOJECHHE

YecTe nHDEKLM]E U Apyre 00JIECTH
['acTpOMHTECTHHAIHH IIPOOJIEMHU

[ maBoOOJba

XuIepTeH3nja

Jlyname cpra

YKo4eHOCT BpaTa u Jicha



Jlpyru cuMmnrToMu crpeca:

AHKCHUO3HOCT
aenpecyja

yMOp

ocJ1a0JbCHA MaXKHba
MMITYJICHUBHOCT

0CJa0Jb€HA KOHIICHTpAaI1]a
pa3IpaKJbUBOCT

3a0puHYTOCT (OpHra) 300T pa3INYUTHX CTBAPHU



CuMnToMHM cTpeca: mMpoMeHa
MOHAIIAHKA

a4

nopeMehaju y HaBuKaMa UCXpaHe
nopemMehaju crnaBama

rpy0 OJHOC IIpeMa Ipyruma

noBehaHa yrorpe0a nurapera, aakoxoJjia 1
JIEKOBA,

po0JIEMH KOMYHHMKAITH]E
CEKCYaJIHH MPOOIeMHU
colLiMjaJHa M30JaIr]ja



Yiora crpeca y naToreHesu
0oeCcTH

noBehame KOHII. IIIYK03€ Y KpBU — (hakTop pusmnka 3a
OpojHe 0oJ1ecTH

noBehame KOHII. JINNIAIA Y KPBA — aTEePOCKJIePO03a

OcnnabJbeH UMYHCKH OJrOBOp — decte nHpeknuje,
yCHOPEHO 3apacTame paHa, aiepruje, ayTOUMYHCKE
ooJiecTu

IToBehana GI cekpenyja, ycnopeH MOTHUIIUTET — YJIKYCH

IToBehaH npoTok KpBU Kpo3 Mullrhe, MeTadoIM3aM —
TEeH3HOHE IJ1aB000/be, 00JI0BH Y PAMEHOM I10jacy

CMamEeH HUBO TECTOCTEPOHA — UMITOTEHIIN|a

IToBehan meTabonuzam y CNS — ymop, aenpecuja,
UHCOMHM A



Stressor

A 4

Central Nervous System

v

Hypothalamus

A

Psychological
Response

CRF

Sympathetic Nervous System

SNS Neurons

Norepi

ACTH

Cortisol

Immune System




Canp:ka) IpeaaBama

Konuent xomeocrase

Selye — reopuja OAC

CTPECOPH: CIIOJhAIBY U YHYTPAIIHH
Oxropop opraHu3ma Ha €JCTBO CTpecopa
daze akyTHOTI CTpeca

IIpoMeHe y opranu3My y aKyTHOM CTPECY
¥Yiora ctpeca y HaCTaHKY OOJIECTH



