MOBPEJIA REJUJE
PEAKIIMJA REJIUJE HA
MOBPEJY. IOPEMERAJH
XOMEOCTA3E



Caap:kaj nperaBama

I’ paha henuje
AnanTUBHE MPOMEHE hennje
ManurHa TpaHc@opmaija heamje

KapakTepucTruke 1 MEXaHU3aM HaCTaHKa
peBep3uOMIHUX IMOoBpeaa heauje

KapakTtepucTuke 1 MEXaHU3aM HACTaHKa
MpEeBEP3UOMIHUX HOBpeaa henmje

MexaHu3MM HaCcTaHKa hellnjCKe CMPTH: allonTo3a
M HEKpO3a

XoMeocTas3a 1 nopemMehaju xomeocrase



heuuja

OCHOBHA jeuHMIIA Tpal)e U (PyHKIM]E€ CBUX KMBUX Onha
VY opranuzmy yoBeka (?) — Buiie o1 75 OwianMoHa
cTape U UCTpolleHe henyrje - 3aMemby]y C€ HOBUM

00HaBJba]y ce U henurje Koje cy uzympiie ycies ejcTBa
Pa3INUYUTUX €THOJIOMIKHUX (PakTOopa



I'paba heauje

hennjcka MmeMOpaHa
MUTOXOHPH]E
€H/I0TLJIA3MaTCKHU
PETUKYIIYM
pHrO030MU
['on1injeB KOMILIEKC
JTM3030MHU

HUTOCKEJIET
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AxanTuBHe nIpoMeHe heuje

IIPOMEHA BeJinynHe, Opoja uiau Tuina hejauja

HACTa]y TOKOM HOPMAJIHOT >KMBOTHOT ITHKJIyCa
WJIA J€]CTBOM HEKOI CTUMYIIyCa U3 OKPYKECHa

MOTYy OUTH IpUBPEeMeHe WIM TpajHe

AnanTUBHE MPOMEHE henuje cy:
— arpoduja
— xurepTpoduja,
— XHIIEepILIa3nja,
— MeTaIiasyja u
— JUCIUIa3uja
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cTpec/moBpena

xomMeocrTrasa
(pH, pO,, Temneparypa)

AJTAIITAIIMJA
(arpodmja, xuneprpoduja, xunepiuiauja,
MeTAaIJIa3uja, TUCILIA3Hja)

peBep3uOUJIHA MOBPEAA
(oTok heanje,
MAacCHAa JiereHepanuja)

HpeBep3uOMIHA MOBpPeaA
(HeKkpo3a,
arnorTo3a)

OJITOBOP TKMBA
(3anajbeme, penapanuja)



Cell injury

l

Reversible injury,
cell racovery,
and return
to normal function

Y

Apoptosis
and

programmed
cell removal

—

Cell death
and
necrosis

——




Atpoduja

(cMambel-€ BeanunHe henmje)

y3poI1u arpoduje:
CMalbCHO Kopulnhewe (eHri. disuse atrophy),

nopeMmehena nHepBauuja (€Hri. denervation
atrophy),

nopeMmehaju y JonpeMamy apTepHjCKe KPBH,
OJICYCTBO XOPMOHCKHX (paKTOpa U

crapemwe (CHIII. senile atrophy)



ATpoduja nanujia je3mka

Y3poK: NepHUIMO3HA aHEMMja

[Ipe Tepanuje [Tocne Tepanuje BuramuaoM B12




Atpoduja puandopMHUX NMaANKAIA U

AHTYJIAPHU XEJITUTHC

Y3poOK: HeoCTaTak rBoXha (CUIEepONECHN]CKa
aHeMH]a)




Lingua geographica

Mynturure miaxe aeckBamanuje (ryouTka)
¢uIrpOopMHUX MalKja Je3UKa, HEIPaBUIHOT
00JIMKa, aJIu JOOPO U3PAKEHE JIEMAPKAIIMOHE
JTUHU]C

Tv rmaTky nenoBu 1U4Ye Ha MaILy, U 3aTO C€
nopemeha) o3HauaBa ca lingua geographica

Y3pok: cTpec, pa3andauTe 00JIE€CTH, XOPMOHCKE
IPOMEHE (IIPE MEHCTPYyAIN]€), YHOC HEKUX
cacTojaka xpasHe (IIOropiame IIpoOMeHa)

Toxom BpemMeHa, MpoMeHE MOTY Jla MUTPHUPA]y, ca
3a1eJbEHEM PAHU]JUX U TT0JaBOM HOBHX IJIa)Ka Ha
j€3uKy (OCHUTHU MUT'PATOPHU ITIOCUTHC)



ua geographica

Copyright © 2003, Elsevier Science (USA). All rights reserved.



Xuneprpoduja
(moBehame BennuuHe henunje)

Bpcra xuneprpoduje:

* (pU3HOJIOIIKA XHUIIEPTPOH]a
* [ATOJIOIIKA XHIIEPTPOPH]a

* KOMIICH3aTOpHA XUIEepTpodurja



ILpHH BJI1aCacTH je3uK

* IlpHu B1acacTH j€3UK (CHII.
black hairy tongue) moxe na
HacTaHe 300T mopeMehaja npeBHe
(1ope, mocie NpuMEHe
AaHTUOHUOTHKA

o OuiandopMHE Nanujie je3uKa cy
M3IY>KEHE 1 JIMY€ Ha Blacu (MiIu
IJ1aKY)

* NznyxxkeHe namnuie ce 0oje
cacTojIrMa XpaHe WM JyBaHa

Copyright © 2003, Elsevier Science (USA). All rights reserved.



Xunepiuiazmja

(moBehame Opoja henmja)

BPCTE XUIECPILIA3H]C

* (huznonoIKa (KiIe3gaHa 1
KOMIICH3aTOPHA)

* IMIaTOJIOLIKAa



JIluy3Ha rHHrMBaJIHA XMIIePILIA3Uja

¥Y3pOK: aKkyTHa MOHOIIUTHA JICYKEMH]a




MerTanmiaa3uja

pEeBEpP3UOMIIHA 3aMEHA J€THOT heInjCKOor TUIIa APYyTHUM

TUIIOM, Y OKBHUPY HUCTE I'PYIIE TKHUBA

* aQJanTHUBHU OATOBOP HA IYTOTPajHY
CTUMYJIALN]y WJIM 3alaJbCHE

* y CIUTECIHUM hellMjaMa HacTaje
,penpocpamuparsem' He3penux hemnmja, ay
ME3EHXMMHHUM TKHUBHMA Ca3peBambeM
HeauepeHTOBaHUX hennja

* ME€HA]y C€ (PYHKIN]CKE KapaKTCPUCTHKE
HOBO(QopMupaHux henmnja




Jlucniasuja
IIpOMEHA BEJIMUMHE, U3IJICJA U OpraHu3aLu]e

hennja
OJIFOBOp hennja Ha TyroTpajHy
CTUMYJIALH]y
“aTMIIMYHA XHUIIEpILIa3rja’

AYCILIa31]a HUCKOT CTENeHa (EHr. low
grade) ¥ OUCILIa3v]a BUCOKOT CTEIECHA
(eHIUL. high grade)

cCMarTrpa CC IIPCA3HAKOM MAJIUTHUTCTA



MaJgaurna tpancpopmanuja heauje



MoJieKyJICKa 0CHOBA MAJIUTHE
Tpancpopmainuje heaunje

KaHueporenesa - mpoiec aKkymyiainuje
ITCHCKHX T'pelllakKa, Koje u3a3nuBajy nopeMmehaj
HEKOI' CHTHAJIHOT IIyTa M PEMETE HOPMAaJIHE
MEXaHHU3ME:

— npoJudepanyje,

HK

— pernapanuje rpemaka y rpahu /|

P 4

— cMmpTu henuja



MoJ1eKyJICKAa 0CHOBA MAJIMTHE
Tpanchopmanuje heauje
Manuray Tpancopmannjy henuje Mory
n3a3Batu nopeMmehaju y rpahu u GyHKUIH]H:
— OHKOI'€HA,
— TYMOP-CYNIPECOP I'€Ha,

—I€Ha 3a CH3MME pearaparopHOr CHCTEMA
henuje n

—TI'€HA KOJM PETYIIMIIY allONTO3y



MoJ1eKyJICKA 0CHOBA MAJIMTHE
Tpanchopmanuje heauje

(] < |
3a MaJIMTHY TpaHC(popMaIjy i e
henmnje 0OMyHO j€ MOTPeOHO Shchicel anti-growth signals
BMILIE O] JCAHE MyTallu]€ |

Sustained Tissue invasion
angiogenesis & metastasis




Normal colon cells

™

Loss of APC
tumor-suppressor
gene (chromosome 5)
A polyp (small
growth) forms on
the colon wall
A benign,
ﬂ:::;';:::s Activation of K-ras
oncogene
(chromosome 12)
A class Il adenoma ¥
(benign) grows Loss of tumor-
suppressor gene in
region of DCC
A class Ill adenoma (chromosome 18)
(benign) grows ¥
Loss of p53
tumor-suppressor
A malignant carcinoma iR (chitomaxoRes §7)
develops l
he cancer
metastasizes Other changes

(spreads to
other tissues)

Invasive
tumor cells

‘ Normal colon s v
epithelial cells
Basal lamina s

4! Tumor cells invade
blood vessels, allowing 1~
metastasis to occur -
Blood
vessel

Lumen
of colon

Wall
of colon




MaJjaurna tpancpopmanuja heauje

Stimulus (initiator) causes genetic mutation
(oncogenes and tumor-suppressor genes)

Normal cells -

s
_— - ™ -
R g |

oL SO, T, TO T

Altered genes for:
o Growth factors
e Growth-factor receptors
e Signal communication
Transformed cell transduction) :
e Transcription regulation

R —

Transformed cell proliferates
with abnormal and auto-
nomous regulation of gro

as a result of genetic changes

-

:
. =Tumor




IloBpena heauje

CTEIICH MMOBPEJIE 3aBUCH O/I:
BPCTE €THUOJIOIIKOT (paKTOpa

MHTCH3UTETA U AyKUHE JI¢]CTBA
€THOJIOILIKOT (paKkTopa

THIa henuje

apyrux (pakropa (IpOKPBILEHOCTH U
HYTPULIMOHUX KAPAKTEPHUCTUKA )



Mexanu3mMu nospeae heauje

Hajuemhu puHamHn MexaHU3MU OBPE/IE
henmje:

* IIOBpPEAA CJA00OAHUM PAAUMKAIAMA

* MOBpEIa XMIIOKCHUjOM/MCXEMMjOM



IloBpena heauje c1000JHUM paguKaAJIUMA

* y CHOJbAIIE0] €JIEKTPOHCKO] ITyTalku UMA]y
jelaH WX BHUIIE HECIIAPCHUX €JIECKTPOHA

* HECIIapEHU €ICKTPOHU CYy Y3POK
HECTAaOMIHOCTHU MOJICKYIa, TeXKH J1a rpehe y
CTAOMJIHO CTamLe

* y XEMHCKHMM peaKkijaMa ca HCOPTraHCKUM U
OpPTaHCKMM MOJIEKYJIMMA U3 OKPYKEHa
(opMHpajy c€ HOBU CI000IHU paJguKaiIn

* CI000JHM paguKaId pearyjy ca OpraHCKum
MOJICKyJIMa YHyTap heanje



CrBapame CJI000JHHUX paauKaIa

* y (DU3HOJOLIKHUM YCIOBAMA

* [pH ACJCTBY €THOJIOIIKUX (PAKTOpa



IloBpena heauje cirodoaHuM
pPaaMKaAJIMMA

* y (DU3HOIOILIKKM yCIIOBHMA — CTBApaE
YPABHOTEKEHO Ca €JIMMHUHALA]OM

* moBehaHo cTrBapame u/MiM CMambeHa

eJJMMHHAIMja CIIO0O0JHUX paauKaia
(OKCHMIATUBHHU CTPeEC)



CrBapame CJ1I000HUX paauKaIa
nosehapa:

aricopiiuja eaepruje jounsyjyher u UV
3padcma

€H3MMCKa KOHBEP3H]a XEMH]|CKUX MaTepuja

MHAKTHBAllM]a MEXaHMU3aMa CINMHUHAIIH]E
CIIO0O0JIHMX paJInKajla Y UICXEMUYHOM TKUBY

YCIOCTAaBJbAKE HOPMAITHOT TOKA KPBH Y
MCXEMUYHOM TKHUBY (penep(py3uoHa noBpeaa)



Ci0001HH paguKaJIn pearyjy ca:

DNK (nipexunajy ce DNK monexynn)

npoTernHuMa (1enajy ¢€ MOJIUNEITHIHN
JTaHIIN)

mnuauMa (HacTaje JIMIYaHA IIEPOKCUIaIm]a)
yIJbEHUM XHUJIpaTUMa



IloBpeae u3azBaHe XUIIOKCHJOM

¥Y3pouu XHNOKCH]e:

HEI0BOJbHA KOHIICHTpAll]a KHCEOHHUKA Y
Ba3yXy (arMoc@epcka XUIoKCH]ja)

00JIECTH PECIUPATOPHOT M KapJIMOBACKYIapHOT
crucTeMa

aHeMH]a
eaem
HECHOCOOHOCT helMje 1a HICKOPHUCTH KUCEOHUK



Y XHNIOKCH]H:

cCMamyJe ce (M MPEKUJa) OKCUIATUBHU
MeTa00JIM3am

AKTHUBUINY CH3MMHA aHaep06He ITIMKOJIN3C

HAaroMujiaBa ce MJICUHA KUCEJIMHA U CHHUKaBa
pH BpemHOCT



IloBpena heauje 3aBucH ojn:

* Tpajakba XUIOKCH]e

* oceT/bHUBOCTH hellnja Ha HemOCTaTaK
KHMCEOHHKA

y IIOYETKY — IIPOMEHE peBeP3UOHIIHE,

KaCHH]€ - HPeBEeP3UONIIHE



IHocaeauume cMalbEHOI CTBapama
ATP-a y xunoxkcuju:

* HeaneKkBaTHO (pyHKIMOHHCamke Na-K mymrie
* noBechame KoHlLIeHTpanuje joHa Na u Boje
* noBehame 3anpemune heanje

* JuJIaTanuja €HA0INIa3MaTCKOT PETUKYIyMa,
OJIBajamk€¢ pu0030Ma (CMAKBEHE CUHTE3E
IIpOTE€HHA), NoBehame MPOonyCcTI/bUBOCTH
henmujcke meMOpaHe, CMambECHE
(PYHKIIHOHAITHE CIOCOOHOCTH MUTOXOHAPH]A

* moBchame KoHIeHTpanuje joHa Ca
* aKTHBalja OpOJHUX €H3UMa



Penepdy3noHa nmospeaa

HOpMaInd3aluja JoIpeMama
KMCCOHHUKA Y UCXEMUYHO IIOJIPYyY]e

noBehano cTBapame CII000IHUX
pajuKaia

CMalbcHA MOTYhHOCT pa3rpaame
oITCheHMM €H3UMCKHM CUCTEMHUMa

noparHa omrehema henuje



PeBep3uOM/IHE U MpeBeP3UONTIHE
nospezae heaunje

PeBep3uOMJIHE OBpeEIe: HAKOH IIPECTaHKA
I€]CTBa €THOJIOILIKOr (pakTopa, rpaha u
¢yHKIMja omTeheHnX OpraHesa ce
IoNpaBJba, ca ONOpaBKOM hemmje

HpeBep3nOuaHe NOBpeae: TOKPECHYT
ayTOMaTH3aM HEKEJbEHUX peakifja, Koje ce He
MOT'Y 3ayCTaBUTH HUTHU KOHTPOJIUCATH, KOje
IOBOJAE 0 pasrpalme helmjckux opranena
(MeMOpaHe MUTOXOHJIpH]a, JIM3030Ma, helar]CKe
MEeMOpaHe M €HJI0INIa3MATCKOT PETHKYIyMa)



PeBep3uOu/IHe M HpeBeP3UOUIHE MIPOMEHE
y heanju
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PeBep3uOnIHE IPOMEHE:

r'yOHMTaK pe3epBHU INIHKOICHA
aKyMYyJIalja BOJE

[IOYETHE IIPOMEHE Y MUKPOTYOyIrMMa U
MHUKPO(PHIaMEHTHMA

OJIBajamke pud030Ma



HpeBep3udUIHE IPOMEHE

* 3aIpeMHUHA MUTOXOHAPH]a CE EHOPMHO
yBehapa

* y MUTOXOHJIpHjaMa C€ I'y0e KpUCTE U
JaBJba]y arioME€paTH KOoaryJanuCaHuX
OcJlaHYeBHHA

* y henujckoj u cyonenyiIapHuM MeMOpaHaMa
dbopMupajy ce MyKOTHHE

* HAcTaje JiM3a jeapa



NHuunujaaaum gorahaju y HaCTaHKY
HpeBep3udnIHe noBpeae heauje

* IpeCTaHaK CUHTE3€ JeAUmbCHha 00raTux
eHeprujoM (y omreheHuM MUTOXOHApH]ama)

* ryOMTaK CIIOCOOHOCTH OJIp>Kakha PAaBHOTEKE
joHa m3melyy yayraphennjcke n Banhenmjcke

CpEIMHE
* aKTHMBallMja eH3uMa (pocdoauasa,

JTOKAJIM30BaHUX y hennjcKko] MeMOpaHu U
nr3o3omuMa omrehenux hemmja



IloBehaHa KOHIEeHTpPaNMja JoOHA

KAJIUJyMa aKTHBHIIIE:

¢pochoaunasy A (omrehyje heanjcky u
cyOlLeaynapHe MeMOpaHe)

dpochoaunaszy C (pazrpagmpom
docharuania-uHO3UTOIa CTBapa HHO3UTOJI-
Tpudocdar U JUATUITIULCPOT)

POTEOJUTHYKE eH3umMe (pasrpalhyjy
OcJIaHYCBHUHE)

HyKJIea3e (pasrpal)y]y HyKJICHHCKE
KHCEJINHE)



Sodium and water

move into cell .
move info cell

sout of cell

Potassium moves
out of cell

Distended cisternae
of endoplasmic
reticulum

Cytoplasm

swelling

Hydropic degeneration

Fig. 3-19 The process of hydropic degeneration. ATF, Adenosine triphosphate,



CMpT upeBep3uONIHO omuTeheHnx
heauja

* HEKpo3a

* alIoIIToO3a



Hekpo3a n anonro3a
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ATIIONITO3A

anomnro3a (ImporpaMupasa heimjcka cMpr)

cpehe ce y pu3noaomKumM 1 y
MaTOJIOIIKUM IIPOIeCUMa

OTpaHUYCHA Ha T0J€AMHAYHY henn)y

anmwnToc1C — onagame Juinha ca apeeha
WJIY JJaTHUIIA ca NBeha

AKTUBAH MpPOLIEC



IIporpam heaujcke CMPTH ce AKTHUBHUIIIE

* BE3UBamEM akTUBHIIYher nuranjga 3a
perenTop Ha MeMOpaHHu LIUJbHE henuje

°* OJCYCTBOM CTUMYJyCa (XOpMOHA WU
[IMTOKWHA) HEOIIXOAHHUX 34 IPECKHUBJbABAGE
hemuje



heauje 0aancupajy uzmely »KuBora u CMpTH

omreheme (PM3UOJIOIIKN CUTHAJIM CMPTH

CUI'HAJI CMPTH

IMPOAIIOIITOTCKHA z ; AHTHAIIOIITOTCKH

IIPOTCHUHHA \ IIPOTCHUHHU

T



AIIOIITO3A

(pM3MOI0IKHU YHYTpaIIkHHU
peuenTopCcKy myT nyT omirehema

~— 7

CUMIHAJIM U3 MUTOXOHAPHja

l

KACKAaHA aKTHUBAIlMja €eH3UMAa Kacnasa

l

nenamwe nporenHa ¥ DNK mouexky.ia

l

(l)aFOIII/ITO3a AIIOIITOTHYHHUX TEJIa, HEMA 3alla/bCiba




Craaujymu anomnro3se

cTaaMjyM HHUIHjauuje (IPEHOIICHEe CUTHAIa
Kpo3 hennjcky MeMOpaHy WM JI0 Jeapa
hemmje)

CTaJMjyM KOHTPOJIe WM HHTErpaiuje
(akTHBalHM]a MOJICKYJIA IO YHU]JOM ]€
KOHTPOJIOM IIPOIIEC AIOIITO3€E)

3ajeMHUYKH U3BPIIHU CTAAMjyM (Kackaja
IPOTECOJUTUUKHUX PEaKiifja y KOjuMa KacIlase
(opMHpajy arionTOTCKa TEJa)

YKJIambame JI€J10Ba MpTBUX hennja
(arouTO30M



Craaujymu anonrose

Mﬂ wm
DNA .

fragmentation
o

activation

cytoskeleton

Cytoplasmic bud
@© Elsevier 2005

Intrinsic Extrinsic (death
(mitochondrial) receptor-initiated)
pathway pathway
I [ |
/ '1' . Withdrawal of growth ‘ '1 Receptor-ligand interactions
' factors, hormones © *FAS
« TNF [
)’ receptor # B
- . Cytotoxic
Regulators: 2 Pmepgﬁg"c Adapter proteins T lymphocytes
Bel-2 family | 0g., —~y ¢
members cytochrome ¢ Initiator caspases :
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Injury Mitoshondit \ Executioner < Granzyme
« Radiation Hoionuna o SR o s B =
* Toxins /£ ;
e Free DNA / o ;
radicals damage 3 '
Endonuclease Breakdown of
e

Apoptotic body

S,

Ligands for
phagocytic
cell receptors




Ilpouecu penapanuje v 03ApaB/beHe
TKHBA

* J1c000M IapeHXUMcKuX hennja
(pereHepanuja)

e nco0oM cTpomanHux henauja (pemapanuja)

* pereHepainyja je€ 3aMeHa oluTeheHor TKuBa
henmujama ucTOr THIIA, IPH YEMY C€ HE3HATHO
MEHA (MJIM YOIIIITE HE MEHA) CTPYKTYpa TKUBA

* CIIOCOOHOCT pErcHepalnMje 3aBHUCH O] THUIA
henuja y omrrehenoM mapeHxumy



IIpema criocoOHoOCTH npoJsudepanuje

nabunHe henuje
cTabuiiHe henmje

nepMaHeHTHE henunje



XoMeocTasa

* CTAaJJHOCT YHYTpaAlllkhb€ CPeIuHe

* [Ipu 1€jCTBY €THMOIOMIKUX (paKTOpa
HacTa]y mopeMmehaju xomeocrase

* Jla OM ce IMOHOBO YCIIOCTaBHIIA
XOMEO0CTa3a aKTHUBUPA]Y CE
KOMIIEH3ATOPHHU MEeXaHU3aMH
(HeraTuBHE M MO3UTUBHE MOBPATHE
crpere)



IHojmMoBu: CTPEC n OAC

Crpec oOyxBara:
° JICjCTBO CTPECOPHOT YMHMUOIIA HA OpPTaHU3aM H
° peakuMjy opraHu3Ma Ha JIeJCTBO CTpecopa

Onmru aganrauuonu cuaapoM (OAC): ckyn
HeCcenu(PpUIHUX peaKiija Opranu3Ma Ha rmopemehaj
XOMeocTa3e (IIpOy3pOKOBaH AS]CTBOM CTpPECopa)

IIpema Tome, nnss OACa:

— OnapxaBamke OpraHu3Ma y CTamby JAUMHAMUYKE
PaBHOTEXKe



KoMmoHeHTe crpeca

ErsoreHu ujiv eHA0reHU cTpecop

du3nyKe MJIH XeMHJCKe IIPOMEHe N3a3BaHE
CTPECOPOM

Ondpambeny 0roBOp OpraHU3Ma Ha T€
IIPOMEHE



IllTa je crpecop?

* Crpecop (IITEeTHU YUHUIIALL) j€ CBAKH IITCTHU
areHC Koju Moxke 1a uzazone nojasy OAC

* CTpecop HU3a3uBa Cepu]y peakiyja Koje
HAPYIIABAJy CTalbe INHAMHYKE PABHOTEXKE

* IIpoMeHE MOTY OMTH KPATKOTPAjHE WU
TpajHe



Ilogeisia cTrpecopa

* Ilpema yrumajy Ha opranuszam:
— mo3uTHBHU (M3a3UBajy eustress) u
— HeraTuBHN (M3a3uBa)y distress)

* Ilpema nmopekJy:

— CnoJbammu (€r30reHu) - JIeay]y Ha OpraHu3am

CII0Jba
— Yuyrpaummnsn (GHAOINeH!) — IICUXUYKH (PaKTOpHu

* Ilpema npupoan: (QpU3NYKH, XEMH]CKH, OMOJIOIIKH,

OPraHCKH, IICUXHNYKHU



Crno/balimby CTpecoOpH




YHyTpalmbu CTPECOpH

 CrpeMibema M
BPEIHOCTH

* UnauBuayaane
nepuenmuje

* KOrHUTUBHM U3BOPHU:
— HepeaJlHa OYCKHUBamba

r
1%

— HETAaTUBHO
JTOKUBJhABAE-E CeOe



DaKTOPH BYJTHEPAOHUIHOCTH

* T'eHeTCKa NMpeAUCHIO3UIIM]A
— Hacaehe ox HamuMx poauTesba
 Hayuyenu oOpacuy U BelITHHE PearoBama
— OHO IITO CMO HAay4YHJIM U3 UCKYCTBa
* UHauBHayaJIHEe HABUKE
— IyLICHE,
— aJIKOXOJIN3aM,
— HeI0CTaTaK BeXOama,
— IIPEKOMEpHA TEKHHA,
— HONHM W3JaCIM ¥ HETOBOJHLHO CHA,

— IIPEKOBPEMEHU DA, ...



CkaJjia crpecHux gorahaja

1.7
2.7
3.7
4.7
5.7



Ha4uH KMBOTA KOJH je MOBE3aH ca
CTpecoM

* Henocrarak BpemeHa

* [IpeBuiie obaBe3a

* 3a0pUHYTOCT y Be3u OyanyhHOCTH
* IIpeBuie npekuaa y paay

* ['yOuTak nim 3arypame CTBapu

* 3apaBJbE YiaHa MOPOJIULIE

* CoumjanHe obaBe3e

* bpura o crangapauma

* bpura y Be3u HalpeaoBamba

* IIpeBenurka 0AroBOPHOCT



Pe3yirar aejcrBa crpecopa u
AKTHBMPAHMX 010paMOeHHX peaKkuuja

* azanrTanuja (caBiagaBame IIpoMeHa 03
HacTaHKa OOJIECTH), KPO3 MEXaHU3ME
HETaTUBHE U MO3UTUBHE IIOBPATHE CIIPEre
[IOHOBO C€ YCIIOCTaBJba PABHOTEIKHO CTAHE

° MaJjaaanrtanuja (HacTaHaK MPOMEHA KOJ€
JT0BOJE 10 O0JISCTH)



» The General Adaptation Syndrome

Resistance

Exhaustion

Alarm Return to
homeostasis
M -
~ Stressor Homeostasis

Homeostasis lliness

Death



Onury aganranuoHu CHHAPOM

(OAS)

* IIpBu nyTt onucao Hans Selye

* Tpujac HecnemU(pUIHUX IPOMEHA:
— yBehame Han0yopeskHuX JKie3/1a
— arpopuja TumMyca

— VJKYCH KeJTylia U TyOJeHyMa



Cragujymu OAC

 Craaujym ajapma
 CragujyMm pe3rcTeHIMje WK aJanTanuje

 CraaujyMm o3apaB/beHha UM HCHPIUbUBAHA



Craaujym ajapma

* bopuru ce miam modehn (“fight-or-flight”)

* AKTHUBHUIIE CE CUMIIATUKYCHU HEPBHU
CHCTEM U IT0jayaBa CEKpelMja aipeHaJInHa 1
HOpaJIpEHAJIMHA

* u3 xunoragamyca ce ayun CRE n
ctumyauiie tydewme ACTH u3 xunodpusze



Craaujym pe3sucreHuuje

* X0oMe0CTa3a ce MOHOBO YCIIOCTAaB/bA, I HA
pa3IMuYuTOM, AOHOPMAJIHOM HUBOY O]
(PM3HOJIOIIKOT

* Cnoco0HOCT peakiuje Ha Je]JCTBO CTpecopa
ce Bpaha

e Opranmzam ce cTaOuIN3yje Ha HOBOM HUBOY U
aganTHpa ce HA CTpec



Cragujym aganranuje (OTHOPHOCTH HJIH
pe3uCTEeHIIHje)

* Tpaje o 48 caru, 0 BHUIIE OJ MECEIl JaHa
* [IoBehaHo je Tyueme INIMKOKOPTUKOM/IA

* Koprukouau eayjy Ha.

— MeTa0osm3am oprancKkux marepuja: mosehana ce
IJIMKOHEOreHe3a, ToBehaBa ce KOHILICHTpallHja
IJIMKO3€ Y KPBU (XUIIEePIiiMKeMuja)

— 300r noBehaHe pa3rpagme IpoTeHHA U JIUIK/IA, OB4]
CTaJM]yM C€ O3Ha4YaBa Kao KATADOJUUKH CTAAN]yM

— [ IMKOKOpTUKOWAY JIeNTY]y AHTUUHGIAMATOPHO U
UMYHOCYIIPECUBHO, U YTAUYY HA 3aCTYIIJbEHOCT
JICYKOLIMTHUX CyOnoIynanuja y KpBu
(HeyTpoduimnja, TMMGOIUTONICHH]a U €0O3UHOIICHM]A)



Tpehu cragujym OAC

Moxe outu:

— CTagujym o3apaB/berba (0NMopaBKa) UIIN
— Craamjym ucupn/buBama

Ha3susa ce: anadom4uKkm crajujym

Kapakrepuilie ce IydemheM aHADOINYKHNX
XOpPMOHA Hag0yOpEKHE JKIIE3/E, U CMAbCHEM
CHUHTE3€ ITIMKOKOPTUKOH/IA

IIoBehaBa ce cuHTe3a OejlaHUYeBUHA U
HOpMaJN3yje KOHILIEHTpaI1ja eJICKTPOJINTa



CraaMjym McupibMBama

—CTpec ce npoaykaBa

—OTHnopHOCT OprasumszMa Ha CTPEC MOCTEIICHO
CE€ CMambyje WM HAIJIO IPeKuaa,

— @OYHKIMja HMYHCKOI CHCTE€MA € 3HATHO
CMambEHa



CraaMjym McupibMBama

* [TanujeHTH ryde cnocodOHOCT ajantanmje Ha
CTpecC

* IloTpeOHA je MeAUIIMHCKA MHTEPBEHIIKja 32
OpOJHE CUMITOME, KOJ€ Ialli]CHTH HEKa/l
TEIIKO JACPUHUIITY

 Opranusam je moTpoIIUO CBOje eHEePreTcKe
pe3epBe MOKyIIaBaJyhu ga ce CynpoTCTaBH
CTPECOPY M HACTAJ€ CAMOJICCTPYKIIH]a



HeypoeHIOKPHUHHA OATOBOP HA
I1€JCTBO CTpecopa

* Caap:kaj HeYpPOEHAOKPHHOI OAr0OBOpA:

— CuMnaTuKyCHa CTUMYJaliMja Kope Haa0yopera u
CEKpellfja KaTeXxojJaMuHa

— Crumynauuja xunodusze ca cexkpeunjom ACTH
— ACTH ctumynuiie kopy Haa0yopera (CTepou HU
XOPMOHHM, ITOCEOHO KOPTHU30JI)
* 3aganu HEYyPOECHAOKPHUHOI OAr0OBOPA:
— KarexosamMmunu mpunpeMajy opraHu3am 3a akiujy
(0AroBOP)

— Kopruzosn mobunmie eHeprujy (IryKosy) u
CYIICTaHIIC HEOITXOHE 3a aKIH]y



AKTHBHOCT opraHckux cucrema y OAC

* AKTHBAIIH]A:
— HepBHor cucrema
— MumuhHo-ckeneTHor
— EHIOKpHUHOT cucTeMa

— MImyHCKOT cucTtema
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AKTHBHOCT HEPBHOI' CUCTEMA Y
OAC

* lloxperauka u peryiaaropua ynora: CRF HeypoHu y
XUMOTAIaMYyCy, KOJU Cy IIOJl YTHUIIA]€M HEPBHUX U
XOPMOHCKHX CTUMYJIycCa

* HeyponenTuam u3 xvmnorajgamMyca CTUMYJIMIITY
nyyewe xopmoHa xunoduse (ACTH, ADH, xopmona
pacra U NpOJIAKTHHA )

* CuMnaTuykm HepBHU cucTem: ocio0ahame
aapeHaliMHa (Cp>X Haa0yopera) U HopaJgpeHaJnHa
(cpx HagOyOpera U CUMIIATUKYCHU HEPBU )



AKTHUBHOCT MUIIINhHOI M CKeJIETHOT
cucrema 'y OAC

* Mummnhne kouTpakumje 1 nopehame
MUIIUhHOT TOHYCA

* uJb: modehwm ca Mecra JIejCTBa CTpecopa

* Ilopehame mummhuor Tonyca (Hacraio 300r
noBehane akTUBHOCTH PETKYJIApHE
(dopmarje) MmaHupecTyje ce 00J10M Y
vumuhuma (rmaBo00Jba, YKOUYEHOCT Bpara,
Oon y nehuma)



AKTHBHOCT €HIOKPHHOI CUCTEMA Y
OAC

XHUIIOTAJIAMYC

— Corticotropin releasing factor, CRF
* Xunogusa

— ACTH
 Han0yopexHa xie3aa

— AJIpEHAJIMH, HOPAJAPEHAJUH, KOPTHU30JI



AKTHBHOCT €HIOKPHHOI CUCTEMA Y
OAC

* Ilosehapa ce cexpenyja XopMOHa YUJUM
I€JCTBOM C€ I10jayaBajy ogopaMOcHe
CIIOCOOHOCTHU OpraHM3Ma

* Cmamyje ce ceKpelrja XOpMOHa KOoju
noehaBajy moOTpOIBY CHEPIU]E



CuMIToMu crpeca

e MU3NIYKU CUMIITOMHU
° VMleHTAJIHM CUMIITOMHU
* EMonmonaHm CUMIITOMHU

* [IpomeHe moHaniama



CuMnToMu crpeca: pU3INUYKH

CyBa ycra

OOMITHO 3HOJEHE

Yecrte nundekumje u apyre 00IeCTH
['acTpoOHHTECTHHAIHH IIPOOJIEMHU

[ maBoOoJba

XunepTreHsuja

Jlyname cpua

YkoueHocCT Bpara u aeha



Jlpyru cumMnToMu crpeca:

AHKCUO3HOCT
aenpecuja

yMOp

ocJIa0JhbeHa MaXKHba
HMMITYJICUBHOCT

ocJIa0JbeHA KOHIICHTpallH]a
pa3IpaKIbUBOCT

3a0puHYTOCT (Opura) 300r pa3IudUTUX
CTBapu



CuMIITOMH CcTpeca: IpoMeHa
MOHAINAHKA

a4
nopeMehaju y HaBruKaMa UCXpaHe
nopeMmehaju cnaBama

rpy0 OgHOC IpeMa Apyruma

noBehana ynorpe0a nurapera, ajJkoxoJja 1
JICKOBA,

IpOOJIEMH KOMYHHUKALIN]E
CEKCYyaJIHH IIPOOIECMHU
coLi]aJIHa U30J1aluja



Caap:kaj nperaBama

I’ paha henuje
AnanTUBHE MPOMEHE henmje
ManurHa TpaHcgopmaija heamje

KapaktepucTuke 1 MEXaH1u3aM HACTaHKa
peBep3uOMIHUX ITOoBpeaa heauje

KapaktepucTuke 1 MEXaH1U3aM HAaCTaHKa
UPEBEP3UOMIHUX MOBpea henmje

MexaHu3MM HaCcTaHKa hellnjCKe CMPTH: allonTo3a
M HEKpO3a



Caap:xaj npeanaBama

KoHuenTt xomeocrase

Selye — Treopuja OAC

CTPECOPHU: CIIOJbAIIEY U YHYTPAIIHHU
Oaropop opraHusMa Ha JI€JCTBO CTpecopa
daze akyTHOT cTpeca

IIpoMeHe y opranu3my y akyTHOM CTPECY



