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Canp:ka) mpeaaBama J1eo 1

[Ipeamet n3ydaBama IlaTosomike puznoioruje
JleduHunmje 3apaBiba

JledbuHuimja 0onaecTu

Etnonorunja 0onectu

[TaTorenesa 0oJiectu

Tok (pa3ze 6onectn) u ucxona 00IeCTU



IlaToJ1011IKE OCHOBE 00J1eCTH

[TATOJIOIKA AHATOMM A

aToJoIKa huzuosoruja






IlpeaMeT nmaroJiomke (pU3N0JI0ruje

M3y4aBamkbEe Y3POUHUKA 00JECTH

M3y4aBamkC MEXaHU3aMa lbUXO0BOI /IejCTBA
Ha OpraHn3aM YOBEKa

pa3jallmbaBalke MEXaHW3aMa HacTaHKa
nopemehaja y (gpusmosiomkum mpoiecuma
(MexaHM3aMa HacTaHKa MaTo-(pU3HOIOIIKIX
mpolieca).



Iloaesia maroyiomke GpU3NOJI0TUje

OIIITA MATOJIOMKA (PHU3MO0JIOTH]a

CIelujajina NaToJomKa (U3noJIoruja



JlepuHMIIA]E 3ApaAB/bA

3/paBibe je cTame IMOTIYHOT (DU3HUYKOT,
IICUXWYKOT U COLIMjaJIHOT OJIarocTama, a He caMo
OJICYCTBO 00JIECTH U HECIIOCOOHOCTHU

3apaBJ/be je CKJIaJIHA paBHOTEkKA rpahe u

(G yHKIM]€ OpraHu3Ma U AyIIEBHOT JOKHUBJbaBaKbA,
IITO J€ MPEIYyCIOB 3a IIYHY pagHy CIIOCOOHOCT, a
THME U IIYHO Y>KUBAHE Y )KUBOTY.

bouecr je mopemehaj Te cCkilaiHE paBHOTEXKE, Ca
CMamkbCHOM PaJHOM CIIOCOOHOIINY ¥ CMaHkEHUM
yVKUBAKEM Y )KHUBOTY, Ka0 U JYIICBHUM
ontepehemem



JlepyHuIIM]e 3ApaB/bA

3ApaBJb€ — OHO MITO J€ HOpMAaJIHO, bonecT
— OJICTYNaKk€ 07 HOPMAJTHOT

31paBJbE — JKUBOT Ca OJPKAHOM
XOMeocTa3oM, 00JIECT CTAlE Ca
nopeMeheHOM XOMEOCTa30M

MoryhHocT agekBaTHOT npujarohaBama
(amanTamuje)

31paBJb€ CE KaPAKTCPUILIE CTAHEM
JIMHAMMYKE PABHOTEXKE



JlepyHuIIM]e 3ApaB/bA

IlpoieHa 3apaB/ba TEMEJBU CE HA.
IPOLICHU INHAMUYKE PABHOTEKE OPraHU3Ma,
HOPMAJIHO] peryJjaluju u yckjaahuBamy
(yHKIIH]a,

OYYyBaHO] CIIOCOOHOCTH a/IallTAlIM|e Ha
€HJIOT€HE U €r30T€HE YMHMOIIE,

HOPMAJHUM KapaKTepuCcTUKAaMa 3a 1o0a
’KHUBOTA, MOJI U €ETHUYKE KapaAKTEPHUCTHUKE



ETHnosoruja

altla=y3pok, logos=nayxka
Ilogena eTnonomkux gakropa:

NPYMMAPHY €THOJIOIMIKH (DAKTOPH

cekyHaapHu (moMaxxyhu) eTHOIOIIKI
(dakTopu

€H/I0TeHU €THOJOIIKH (PaKTOpHU
€r30reHy €THOJOMKH (DaKTOpH

(HE>KUBH, OMOJIOIIKH M COLIM]AJTHH )



IlaTorenesa

pathos=crpagame, 6onect, JenesiS=ImopeKIIo

M3yyaBa MeXaHH3Me HACTAHKA
CTPYKTYPHHUX M (PYHKIM]CKUX ITopeMehaja

M3y4JaBa JMHAMHUKY [IaTOJIOLIKOI IIpolleca
(ciren peakmuja Koje ¢y IMoBe3aHe Y3POUHO-
ITOCJIEAUIHOM BE30M)



IlaTorenesa - npumMepu

IToneHCcKa KHjaBUIIA
Masturau Tymopu

[{uctnuna puoposa



@Oyukuuja u omoxemuzam CFTR nporenna

 CFTR xonTponuiie
KpETamkE XJIOPUIHUX JOHA

* W3 eNUTEJTHHX
heuja er3oKpuHHUX
JKJie31a y JyMeH
(OurjapHU ITYTEBH,
OpOHXHJaJIHE XKJIE3]E,
aKpeacHU KaHaJIu,
TaHKO I[PEBO, TECTHUC)

* Yy enureHe heauje
3HOJHHUX KJIe3/1a

Agonist

|
= cAMP ¢

— f =

Protein kinase A

Processing

Q-

)
{

Nucleus




dyuknuja CF TR nporenna

Normal mucus

NORMAL CYSTIC FIBROSIS
. y LUMEN OF
Cl Na SWEAT DUCT j \J
B ¥::
e N Lo
i o A
NORMAL CYSTIC FIBROSIS
AIRWAY
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e Dehydrated mucus j{}','-;.




KIMHHYKA CIMKA HUCTHYHE (pudpo3e

JKyuHa keca

cllaHa Koka (0OMYHO MPBU 3HAK)

®duropoza
- I'YCT, BUCKO3aH CEKPET NOKpHUBa
IACTUIHOT { 3ajeIHUYKHU ,
/ /

IyKTyca JKYYHU KaHa peCIINpPaTOpHNU U JTUT'CCTHUBHHA
: TPaKT

pecrupaTopHe UH(PEKIU]E

MH(PEPTUIUTET MyIIKapala

15



IlaToreHesa uucTu4yHe pudpo3e

gen za CFTR (g31-32) —

hromozom 7
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JlepuHunuja 00JaecTH

bomecrT:

HO30JIOIIKH eHTUTET (Tp. NOSOS =
bounecr)

ETI/IOJIOFI/Ija A MMAaTOreHe3a 1nmo3Hartra,

OJIUKY]€ c€ 0cO0eHuM helnjcKuM u
TKUBHUM olTehemruMa U KIMHUYKUM
CUMIITOMHMA



IlaToJsi01IKAa peaKkuuja, npouec,
CTambe

IlaToJioIIKa peakuuja - OAroBOp
OpraHu3Ma KOJW HHJ€ aJIcKBaTaH JC]CTBY
Apakyd WM CUJIE KOJa J€ 0 Be JOBEIa

I1aTo/I0IIKHM MPOIEeC — HU3 [IPOMEHA
CTPYKTYpE€ U (DYHKIIM]E HEKOT TKHBA
(oprana) mpoy3poKOBaHUX JI€]CTBOM
oapeheHor eTnoJIomKOor areHea
11aT0/I0IIKO CTam€ — OCIe ULl

IaTOJIOIIKOI MpoLieca KOJU HUJEC Y
NOTIYHOCTH OKOHYaH



CuMnToMu U 3HAIM 00J1€CTH

CumMaoroMu 00JiecTn
— Cy0OJEKTHBHHU
— 00jEKTUBHU

— cnenupuIHU
— HecHeU(pUIHU

3nanm 0osiecTy — 00JEKTUBHU apaMETPH,
KOJH C€ MOT'Y PETHCTPOBATH MPHU IIPETICITy
OO0JICCHHKA



Iloxeaa 0oJ1ecTH

AxyTHEe 00JIeCTH
Cyb0akyTHe 0oecTH

XpoHn4He 00JIECTH



TexxnHa 00J1eCTH

cynkjauHu4IKka ¢popma 6oaecTtu (JaTeHTHA
VI MHAIIApCHTHA)

OoJiect OJ1aror cremena (aMOyJIaHTHA)
O0JIECT ca JaCHO M3PasKeHuM CUMIITOMMMA
Temka gopma 00JieCTH

TEPMHUHAJIHHU CTENeH 00JIeCTH



da3e 0o01eCTH

[noveraa 1uJjin JIATCHTHA

YBOJHA WX TIpoapoMaiHa (prodromos=koju
IIPETXO/IH)

vanu(pecTHa (aza uim pasza u3paxxeHe
00J1eCTH

(paza perpecuje 0o1ecTH

(haza onmopaBka WIM PEKOHBAICCICHIN]C



OxoHuame 00J1eCcTH

NOTNYHO o37paB/beme (restitutio ad
Integrum)

HEIMOTNYHO 03/IPAB/bEHE

nmpesa3sak y naToJolIKo CTambe
JIETAJIHU MCXO0/1 WU CMPT OpraHu3Ma
(exitus letalis)



JlepuHunuje cMpTH 0A3UPajy ce HA:

MPEBEP3NOMIIHOM MPECTAHKY KPBOTOKA U
TUCAbA

MPEBEP3UONIHOM MPECTAHKY CBUX
(pyHKIH]a MO3ra



Canp:ka) mpeaaBama J1e0 2

['paba henuje
AnanTtuBHE TTpoMeHe henuje

KapakTtepucTrke 1 MexaHu3aM HacTaHKA
pEeBEp3UOMIIHMX MOBpea henuje

KapaktepucTuke 1 MexaHu3aM HacTaHKa
MPEBEP3UOMITHUX TTOBpEIa hemuje

Mexann3Mu HacTaHKa heanjcke CMpPTH: anonTo3a
M HEKpO3a



heunja

OCHOBHA jeJIMHUIIa Tpahe u PyHKIHU]e CBUX KMBUX Onha

Y opranuszmy yoBeka (?)— Buiie ox /5 OwmimoHa

cTape ¥ UCTpollIeHe henurje - 3aMemy]y ¢c€ HOBUM

00HaBJbA]y ce€ U henuje Koje cy u3ympJie ycies J1€jCTBa
Pa3IMUUTUX €THOJOIIKUX (haKTopa



Secretory

ranules \ o
Plasma ¢ ' Actin filaments
membrane
Cytoplasm Lysosome
Mitochondrion
“oated
esicle .
Peroxisome
e Nucleus
apparatus
Smooth
endoplasmic
Microtubules reticulum
—— Multivesicular
body
Basal lamina

LN : :
S Free ribosomes

|
. Rough endoplasmic reticulum
Glycogen with bound ribosomes



AxanTuBHe poMeHe hesnje

IpoOMEHa BeJim4uMHe, Opoja win Tuna hennja

HaCcTa]y TOKOM HOPMAJIHOT KMBOTHOT
UKJIYCA WK A€jCTBOM HEKOI CTUMYJyCa K3
OKPYKECHa

MOT'y OUTH NPUBPEMeHe UK TpajHe

xuneprpoduja, arpodpuja, Xunepiiamja,
MeTaIIa3Mja U JUCILIa3Mja



Change in cell Change in
size or number Normal cell type

Metaplasia

Atrophy

Figure 5-1 Adaptive tissue (large circles) and cell responses involving a change in number (hyperplasia), cell size
(hypertrophy and atrophy), cell type (metaplasia), or size, shape, and organization (dysplasia).

Copyright © 2005 Lippincott Williams & Wilkins Instructor's Resource CD-ROM 10 Accompany Porsh's Pathophysiology: Concepis of Altered Health Skates, Seventh Edition




Fig. 3-4 Cellular injury and responses. Relationship among nor-
mal, adapted (hypertrophied), and reversibly injured cells and
cell death of myocardial cells is depicted here.



Cell injury

l

Reversible injury,
cell racovery,
-and return
to normal function

\J
Apoptosis Cell death
and and
programmed Necrosis
cell removal

——




ATpoduja

(cmam-em-e BeinuuHe hesnje)

y3po1M arpoduje:
cmameno kopuniheme (earn. disuse atrophy),
nopemehena mnepBanuja (eHri. denervation

atrophy),

nopemehajn y nonpeMamy aprepujcke KpBH,
0JICYCTBO XOPMOHCKHX (paKTOpA U

crapeme (eHri. senile atrophy)



Xuneprpoduja

(moBehame BeanunHe henuje)

Bpcra xuneprpoduje:

(huzmoJionka XuIepTpoduja
[ATOJIOLIKA XUnepTpoduja

KOMIIEH3aTOPHA XUIIEpTpodHrja



XuIepIuiauja
(moBehame Opoja henuja)

BPCTE XHUIICPILIA3H]C

chuzmosromka (KjIe3maHa u
KOMIICH3aTOpHA)

HatrToJoImKa



~ B, Compensatory Hyperplasla —————— -
e ar o0 ,
~ Motabolc overload, |
| strées, Uylohines, ic,

b L

= B

e




MeTtaimiaszuja

peBep3uOMIHA 3aMeHa jJeTHOI heanjckor Tuna

addlIT

AP YHHHMTHHOM - Y- OKBHP Y HCTHC P YEeCTE KB

MBHH OATOBOP HA AYrOTPajHY

CTUMYJIAIM]Y WIH 3aNaJbeH€

y EOUTEIIHUM hellrjama HacTaje
penpozpamupamwem* hennja, ay
ME3CHXVMMHHUM TKHBHMA Ca3peBabheM

HEJIH(

hepCHTOBAaHUX hennja

MEHHA]

y ¢€ (DYHKIIM]CKE KapAKTEPUCTHUKE

HOBO(OpMHUpaHuX henuja



Ciliated columnar Cigarette smoke Squamous
epithelium epithelium
of bronchial tree

Transitional Trauma of bladder Squamous
epithelium of calculus epithelium
bladder

Columnar Trauma of calculus Squamous
epithelium in gland epithelium
ducts

Fibrocollagenous Chronic trauma Bone (osseous)
tissue tissue
Oesophageal Gastric acid Columnar
squamous epithelium
epithelium

Columnar glandular | Vitamin A Squamous
epithelium deficiency epithelium



Jucmiasuja
IIPOMEHA BeJIMYNHE, M3IJIeaa U

b i

OoAroBoOp henrja Ha AyroTpajHy
CTUMYJIALM]Y

“aTHNUYHA XMIepijiasuja”

aucIiasja Huckor crenena (enri. low
grade) m gucmiasuja BUCOKOI CTelmeHa

(enri. high grade)

cMaTpa C€ mpea3HaAKOM MAJIUTHUTETA



IloBpena u cMpT heauje

CTEIEH TTOBPEAE 3aBUCH OJI;
BpCTEe €THOJIOMIKOT (paKTopa

NHTEH3UTETA U AYKHHE [C]CTBA
€THOJIOIIKOT (paKTOpa

Tuna heauje

npyrux paxropa (MpOKPBILEHOCTH H
HYTPUIIMOHUX KapaKTCPUCTHKA)



IloBpena u cMpT heauje. y3poun

DOU3UYKHN ATCHCH
MEXaHUYKHU
TeMIIepaTypHU
CICKTPUYHHU
3pauCHE

JoHHU3yjyhe
HejoHu3yjyhe

XeMHU|CKH areHcH

Tokcuune Marepuje
(6eHIOTOKCHHH U
€T'30TOKCHHU)

buoJjomikm areHcu

BUpPYCH, OaKTepH]e,
TJBUBHUIIE, TIPOTO30€

XpaH/bMBe MaTepuje
BUIIIAK

HCAOCTAaTaK



Mexanu3smu nmospeae heauje:

JIBa Hajuemha (puHaTHA MEexaHW3Ma MoBpee henuje
[P JICJ0BAKY PAIUIUTUX €THOJIOMIKUX (PaKTOopa:

IIOBpEJA CJI000THUM PAANKAIUMA

IIOBpEaa XHIMOKCHjOM/HCXeMHjOM



HoBpeaa heauje c1000JHUM paguKaJINMA

y CIIOJBAIIIHO] €JIEKTPOHCKO] ITyTalkU UMA]y J€IaH
WJIY BUIIEC HECMIAPEHMX eJIEKTPOHA

HECIIAPEHHU €JIEKTPOHM CY Y3POK HECTAOMIHOCTH
MOJIEKYJIA, TeXU Ja npehe y cTaOMITHO cTame

y XEMUCKUM peakiujama ca HEOPraHCKUM U
OPraHCKMM MOJICKYJIMMa U3 OKPYKEHa
(bopMHpa]y C€ HOBU CI000IHU paguKaIn

CI1000/IHY paJuKaJIM pearyjy ca OpraHCKum
MOJICKyJIMMa YHyTap henuje



CrBapame CJI000JHUX paauKajaa

y (DU3HUOJIOIIKUM yCIIOBUMA

IIPH J€]CTBY €TUOJIOIIKUX (PaKTOpa



IloBpeaa heauje cja1000JHUM
paaMKaJauMa

y (DU3UOJIOIIKUM YCJIOBHMA — CTBAPAE
YPABHOTEKEHO Ca CJIMMHUHAIA]OM

y NATOJIONIKHUM CTamkbuMa - moBehano
CTBapame U/iIM cMambheHa eJHMHHALMja
C1000JHUX paarKaia (OKCUIATUBHU CTPEC)



CrBapame CJI000JHUX paauKajaa
nmosehana:

aricopiuja enepruje jouusyjyher u UV 3pauema
€H3MMCKa KOHBEP3H1]a XeMM |CKUX MaTepuja

HHAKTHBAIMja MeXaHU3aMa eJIMMUHAIIM]e
CI000JHHMX paJiuKalia Y UICXEMUYHOM TKUBY

YCIIOCTaBJbahe HOPMAJIHOT TOKA KPBU Y HCXEMHUIHOM
TKUBY (penepdy3noHa nmoBpesa)



Ci0001HH paguKaJIn pearyjy ca:

DNK (mpexumajy ce DNK monekynn)

nporenHuma (Iemnajy ce MmoJMIICITHIHN
JIAHITN)

aunuanva (HacTaje JAIIHa
IIEPOKCHIAIIH]a)

YIJbEHUM XHAPATHMA



CrBapame CJ1000JHUX paauKajia npu
1eJCTBY joHUu3yjyher 3padyema

H
20 neutral ‘frele radicals’
\ I\
[ \
l ,
|

e | ~10-3 sec
\
\
H,0 \
\
\
v *
H20'° > OH- + H.
~10-3 sec
hydrogen

radical



Ilpumepu omrehemsa IHK nmpu
aejcTBy joHu3syjyher 3payema




Ilpumepu omrehemsa IHK nmpu
aejcTBy joHu3syjyher 3payema

3amMmeHa 0aze




Ilpumepu omrehemsa IHK nmpu
aejcTBy joHusyjyher 3spayema

CtBapame n1uMepa




Ilpumepu omrehewsa IHK nmpu
HejcTBY JoHU3yjyher 3pauema

CrtBapame
MehymaHyaHux Be3a




HpnMepn omrehewma JIHK nipu
BY JoHu3yjyher 3padyema

JenqHonanuadu
IIPEKA AN




Ipumepu omrehewsa IHK nmpu
nejCrBy JoHu3yjyher 3pauema

JIBOJIaHYaHU
IPEKU AN




| Y v e iy

-~

HO-*- Lipid (LH), Linolenic acid residue
Ho
= 1

o HRYDROGEIN ABSTRACTION
=
Lipid radical ( ")
DIENE CONJUGATION
=
- / aiom—
H Lipid radical, conjugated diene
02\
OXYGEN ADDITionN
~ R
/  — —
2= Lipid peroxyl radical (LOO™)
LH —
‘} | g FHYDROGEN ABSTERACTION

R

M:/\:/

H
=25 Lipid hydroperoxide (LOOCH)

Fe(ll)
Fedlll) HO"™ FENTON REACTION
R
=
s H Lipid alkoxyl radical (LO")
l FRAGMENTATION
H
=
3 =
= = Lipid aldehyde
H
LH -
L™ =]
— Ethane

igrere 3-9. I ipid peroxidaricorn irnritiared by rthie hivdroxyl radical (5 O7).



Typical cell

Free
radicol

\.. ,

Neurolized [ &%
free rodicol ™| Ciees
Vitamin £

.,

%/

4 b
A

membrana

Unsaturated
faty acids

Plosma membrane

Fig. 3-6 Role of vitamin E. Vitamin E can act as an antioxidant, attracting and neutralizing mol-
ecules with unpaired electrons. (From Thibodeau, G.A. & Patton, K.T. [1999], Anatomy & physiol-
ogy [4th ed.]. St. Louis: Mosby.)



IloBpeae n3a3BaHe XUIIOKCH]OM

XUTIOKCH]a MOYE€ HACTATH yCJIC:

HEIOBOJbHE KOHIEHTPALMje KUCEOHUKA Y Ba3AyXy
(aTmoc(epcka XUIoKcHja)

00J1eCTH PecCIUPATOPHOT U KAPAHOBACKYJIAPHOT
CHUCTEMA

aHeMHuje
eaemMa
HecrocodHocTH hesinje 1a UCKOPUCTH KUCEOHUK



Y XHIOKCH U

cMamyje ce (1 NpeKnaa) OKCHAATHBHU
MeTadoJIM3aM

AKTUBHUIIY CH3UMH aHACPOOHE IJIMKOJIM3e

HAroMujaBa C€ MJC€4YHA KACEIIMHA U
CHM>KaBa PH BpegHOCT



IloBpena heiunje 3aBucu ox:

Tpajama XUIIOKCH]E

oCceT/bUBOCTH hesiMja HA HEIOCTATAK
KHCEOHMKA

y MOYETKY — IPOMEHE peBep3nduIne,

KaCHHU]€ - HPpeBEeP3UOMIIHE



Iocaeauiie CMaAalbEHOI CTBAPAHA
ATP-ay xunokeujn:

HeaJeKBaTHO PyHKIMOHUCcame Na-K mymime

noBehame KoHIIEHTpaluje joHa Na n Boje ynyrap
heauja

noBchame 3annpemune heauje

AUJIaTalnja eHJ0IIa3MaTCKOI PeTHKYJIyMaA,
o/Bajame pubdo3oma (CMameHkhe CHHTE3EC IPOTSHHA),
nosehame nponycrsbuBocTu henujcke MeMOpase,

CMambeHhe (PYHKIIMOHATHE CIIOCOOHOCTH
MUTOXOH/IpH]a

noBehame koHneHTpanuje jona Ca y heanjama

AKTUBAIMja OPOJHUX eH3MMA



Penepdy3nona nmospeaa

HOpMaJHu3alyja JonpeMama
KMCCOHHKA Y IIPETXOAHO HCXEMUYHO

noApy4Yje
nosehaHno crpapame ci1000IHUX
pajJuKana

cMambeHa MoryhHocT eJiuMuHaLUje
omrrecheHuM eH3UMCKUM CHCTEMUMA

nojaaTHa omrehema hemmje



PeBep3uOniiHe 1 MpeBep3MOUIHE MOBpeE/ae
hesiuje

Pepep3udusine nmoppe/ie. HAKOH NpecTaHKa A€]CTBa
INTETHOT areHca, rpaha u gyHkuja omreheHnx
OpraHejia ce MoIpaBJjba, ca OIOpaBKoOM hennje

MpeBep3ubuiiHe nmoBpejie: IOKPEHYT ayToMaTH3aM
HEXXEJbCHHUX PEaKIHja, KOje CE€ HE MOT'y 3ayCTaBUTHU
HUTH KOHTPOJIMCATH, KOJ€ TOBOJIE 10 pa3rpaabe
henujckux opranena (MeMOpaHe MUTOXOHIPH]A,
n13030Ma, heanjcke MeMOpaHe U €HA0ILIa3MaTCKOT
PETHKYIyMa).



PeBep3uOMIHE U HpEeBEP3MOUIHE IIPOMEHE
y heauju

NORMAL

Clumping

REVERSIBLE
CELL INJURY

reticulum and
mitochondna

Fragmentation of
cell membrane |
and nudeus

Death

Swelling of
endoplasmic
reticulum and loss
of ribosomes

Lysosome rupture

Necrosi =5 %
ecrosis a9

b emar——2 ; ‘(: (;
Nuclear

l
condensation ® \

|IRREVERSIBLE CELL
INJURY—> NECROSIS

Swollen mitochondria ' J :
with amorphous A4
densities

Membrane blebs

Myelin figures

@© Elsevier 2005



PeBep3uOuIHe NIPOMEHe:

I'yOUTaK pe3€pBU TIINKOTCHA
[IOYETHA aKyMYyJaiuja BOAE

[IOYETHE IPOMEHE Y MUKPOTYOyIruMa
1M MUKpO(PUIIaMECHTUMA

OJBajalkbe pud0O30Ma



HUpeBep3undnIHE IpOMEHe

3alPEMHAHA MUTOXOH/IPH]a C€ EHOPMHO

yBehaBa

y MUTOXOHJIpH]aMa c€ I'y0e KpUCTe U
JaBJba]y ariioMepaTH KOaryJuCcaHuxX

OeJIaHYEeBUHA

y henujckoy u
MeMOpaHama ¢

CyOLeIyJIapHUM
HOPMHPA]Y CE€ MYKOTHUHE

HacTaje J13a j

eapa



NHunujajaHu gorahaju y HacraHky
npeBep3uOUIHe moBpeae heauje

IpecTaHaK CUHTE3€ JeAbheHha 00raTuX €HEeprujom
(y omreheHMM MUTOXOHIpHjaMa)

Ir'yOHMTaK CIIOCOOHOCTH OJIp)Kakha PAaBHOTEXKE JOHA
n3Mely ynyraphennjcke u BaHheanjcke cpeinHe

aKTHBalM]a eH3uMa (pocdoiinmnasa, JOKaIu30BaHUX
y henujcko] MeMOpaHM 1 JIM3030MHUMa OIITeheHnX

henmnja



IloBehana koHUeHTpanMja joHa
KaJIMjyMa AKTHBHUIIIE:

hochomunaszy (omrehyje henmnjcky n
cybnenymapae MeMOpaHe)

NpoTeoJIUTHYKe eH3uMe (pasrpalyjy
OenaHYeBHHE)

HykJiease (pa3rpalyjy HyKIIEMHCKE KHCEIHHE)



Sodium and water

Sodium arid Wette move info cell .
: move into cell

esiout of cell

Potassium moves
out of cell

Distended cisternce
of endoplasmic
reticulum

Cytoplasm

swelling

Hydropic degeneration

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

Extensive
vacuolation



CMpT HpeBep3uOUIHO
omrehenunx heanja

HEKpO3a

dIIOIITO3a



HeKpo3a

aIoIiTo3a

maTroJouika

(l)I/I3I/IOJ'IOIIIKa HJIA IMaTOoJIOIIIKA

oTok heiuje

cMam-em-e heauje

rpyna hesuja

jenna heauja

RoaryjalauoHa HCKpo3a

KOH/ICH3AllMja XPOMATUHA

pa3rpaama opraHeia

AlIOIITOTCKA TeJa

ATP nemjenuja

AKTHUBAIMja reHa

3al1A/bCIHE

HEMa 3alla/bCiba




ATIONTO3A

anonTo3a (mporpaMmmupana heanjcka cMpT)

cpehe ce y (pu3HOoN0MKUM B y TATOJIOIIKAM
mpolecuma

OTpaHWYCHA Ha NTOJeINHAYHY henn)y

anonTocl( — onajaame auinha ca AgpBeha uim
JaTUIa ca Beha

AKTHUBAH IPOLIEC



IIporpam heaunjcke cMmpTH ce
AKTHBUILIE

Be3lMBamh-€M aKTUBHIIYher Juranaa 3a
pelLenTop Ha MeMOpaHu LMJbHE hennje

0/ICYCTBOM CTHMYJIyca (XOpMOHA HIIH
IIUTOKMHA) HEOMXOIHHUX 3a MPCKUBIHABAC
hennje



AIIOIITO3A

(pM3MOT0IIKHU VHYTPALIH U

PeUenTOPCKU MyT nyT omirehema

~— e

CUTHAJIM U3 MUTOXOHAPH])A

l
l




Craaujymu anonrose

cTaaujyM HHUIMjanuje (IIpCHOIICHE CUTHAIIA
Kpo3 heanjcky MmemMOpaHy wiH 10 jeapa hemuje)
CTAAMjyM KOHTPOJIE WU HHTerpammje

(akTHBaIM]ja MOJIEKYJIA IO YHjOM j€ KOHTPOJIOM
IIPOIIEC aroITO3¢)

3ajeTHHYKH U3BPIIHU CTaAUjyM (KacKkama
IPOTCOIUTHUKHUX PEAKIIM]a Y KOJUMa Kacllase
dopMHpajy amonToTCKa TEia)

yKJIambame IeJI0Ba MpTBUX hennja paromuro3om



Cragujymu anomnrose

Intrinsic Extrinsic (death
(mitochondrial) receptor-initiated)
pathway pathway
| I |
1 Withdrawal of growth (1) Receptor-ligand interactions
' factors, hormones W2/ eFAS
* TNF [
)’ receptor A
3 @
. A l Cytotoxic
Regulators: { P&fﬁg‘“’ Adapter proteins T lymphocytes
Bel-2 family | eg.,
members cytochrome c\ Initiator caspases

/ Pha_gocyte

( 1 | ‘
= Executioner - Granzyme
Ny Mitochondria \ ___/ caspases Bzym

* Radiation

* Toxins pS3
* Free DNA / o
radicals damage 3
Endonuclease Breakdown of

activation

fragmentation

Ligands for
phagocytic

cell receptors

Apoptotic body

Cytoplasmic bud
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heauje 0anmancupajy uzmelhy skMBoTa WM CMPTH

N e

CUT'HAJI CMPTHU

IIPOAIIOIITOTCKHA z ; AHTHAIIOIITOTCKH

— IIPOTEUHU \ [IPOTEUHU

T



Ilpouecu penapanuje 1 03APaBJbeH€
TKHBA

neoooM mapeHxuMckux henmja (perenepamnuja)
neoboM cTpoManHux henuja (pemapanmja)

percHepaija je 3aMeHa omreheHor TkuBa henmjama
UCTOT THIIA, IIPH YEMy C€ HE3HATHO Mcma (Wi
YOIIIIITE HE MCHa) CTPYKTypa TKHUBA

CIIOCOOHOCT pereHepaiyje 3aBUCU OJ TvIila henauja y
omreheHoM mapeHxumy



IIpema cnocoOHOCTH npoJndepanuje

Ja0uJIHe henuje
craduiaHe hemmje

IepMaHeHTHe henuje



Canp:ka) mpeaaBama J1eo 1

[Ipeamet n3ydaBama IlaTosomike puznoioruje
JlebuHuuyje 3npaBiba

JledbuHuimja 0onaecTu

ETnonomnku pakropu

[TaTorenesa 0oJiectu

Tok (pa3ze 6onectn) u ucxona 00IeCTU



Canp:ka) mpeaaBama J1e0 2

['paba henuje
AnanTtuBHE TTpoMeHe henuje

KapakTtepucTrke 1 MexaHu3aM HacTaHKA
pEeBEp3UOMIIHMX MOBpea henuje

KapaktepucTuke 1 MexaHu3aM HacTaHKa
MPEBEP3UOMITHUX TTOBpEIa hemuje

Mexann3Mu HacTaHKa heanjcke CMpPTH: anonTo3a
M HEKpO3a



