ITATOJIOHI KA ®PU3NOJIOTI'NJA

. YPUHAPHOI CUCTEMA
. JMouenT np Usumna Ilerposuh




CAJIPYKAJ TIPEJTABAA

ITonena nopemehaja pyHkije 0yopera
ITopemehaj mmomepynapHe PyHKIHje - NIOMEPYJIOHEPPUTUCH
[ToCTCTPpENTOKOKHU MIIOMEPYJIOHEQPUTHUC
Hedportcku cunapom

byOpexxHe XumnepTeH3uje
TyOynounTepcTuijcka 000JbEHa

AkyTHa TyOyJICKa HEKpO3a

CenextuBHU nopemehaju TyoynapHux PyHKIH]a
[TnjenonepuTuc

AKyTHa OyOpexHa MHCY(hUIIU]SHI]a
XpoHuyHa OyOpekHa MHCY(DUIIH]EHITH]A

Hedponutnjaza



OYHKINJA bYBPET'A

EnnMuHanyja mTeTHUX MaTepyja

EnnokpuHa (3 XOopMOHa)

Perynamuja auugo-0a3He paBHOTEKE

OnpkaBambe XOMEOCTa3€ TEUHOCTU U €JIEKTPOIUTA

Ynora y MeTadboIm3My NIyko3e (INTyKOHEOreHe3a u
JyBaH€ MITYKO3€)

MeTabonu3aM XOpMOHa Y CMHUCJTYy Op3UHE €IMMHUHALIH]EC
13 OpraHu3Ma



[JTYKOHEOI'EHE3A 11 YYBAIGE 1TIYKO3E

+ Arterial Glucose

Pancreas

Liver

S EEE— + Insulin

Brain \
+ Glucagon

-
/ S— +Sympath0adrenal
outflow
Pituitary |
Adrenal
\ medullae
+Gmm“ — | — +Epinephrine
hormone
(ACTH) Sympathetic
postganglicnic
neurons
Ao(::[r?gil e — +N0repinephrine
| B +
Acetylcholine
S .
Cortisol

R

Kidneys + Glucose

/' pmlumlon
+ Arterial
Muscle Fat g'”mie

+ Gluconeogenic
precursor (lactate,
amino acids, glycerol)

+ Glucose
clearance

{Ingestion)
>~ Symptoms Q

Jameson J. Harrison's Endocrinology, 3E. McGraw-Hill Education; 2013.




['PA'BA bBYBPET'A

[TapHu opranu

AHaATOMCKH
Koprekce
Menyna

OcHoBHa jequnuiia rpahe — HE@GPOH
I'paha Hedpona
[ Tomepyn

TyOyn



HED®POH

P Bowman capsule
corpuscle “:Glomen.Ns

Juxtaglomerular cells -

Afferent arteriole

Juxtaglomerular
apparatus

Macula densa -

Distal convoluted tubule

Renal
tubule —

Afferent
arteriole Visceral epithelium

Parietal epithelium

arteriole

Patton KT, Thibodeau GA, Douglas MM.
Essentials of anatomy & physiology. 2012.




[IOPEMEhAJU OYHKIMIE bYBPET'A

IIpepenannu (y3poKkoBaHU XHUIIOIIEP(Py31joM
OyOpera)

Penaaun
I'momepynapuu (HedpputucHN 1 HePPOTCKM) —

Hermomepyiapau (BacKkyJjiapHe 00JIiecTH, TyOyJICKe
00JIeCTH, HHTEPCTUIIH]CKEe 00JIECTH)

IlocTpenasmHu (orcTpykIimja MmokpahHMIx
IIyTeBAa)



[IPEPEHAJIM ITIPOPEMEQhAJA

Hacrajy ycnen:

ITopemehaja/00j1ecTH KPBHMX Cy10Ba

EMOom1ja KpBHOT CyJia, ONICTPYKI[Mja TPOMOOM HJIH
omreheme XUIEePTEH31]OM, UMYHOJIOIIKUM (haKTOpUMa)

ITopemehaja y cucTeMCKOj UPKYJIALUjH

[Topemehaju MuayTHOT BotymMeHa 1 TA 063upom n1a 20 %
MHHYTHOT BOJIYMEHA IMPOoJIa3u Kpo3 OyOpere (XUIoBojaeMuja,
npeliazak TEYHOCTH Y Mehyhenanjcke mpocTope, Telka
aexyaparaiuja)

[Topemeha) cuctemMcKkor KpBOTOKa BOAY CMambEeHhy KalUJIapHOT
IPUTHUCKA Y TJIOMEPY/IuMa a Jlajbe maay rIoMepysicKe
dunTpanyje u UHCYypUIMjeHIH]u OyOpera



PEHAJIHU ITOPEMEhAJHA

I[TOPEMEhAJU ©YHKINJA TJTOMEPVYJIA

IIpumapHo omrehewme (mopemehaj camor rimomepyna)
IJIOMEPYJICKHX CTPYKTypa He(ppoHa

CekyHpaapHo omrehemwme (ycnen apyre 00JIeCcTH)
IJIOMEPYJICKHX CTPYKTypa HE(PpoHa

[ momepynoHepuTHUC TIpeIcTaBIba HH(PIAMATOPHO

000Jbeme OyOpera nmpaheHo NpoTEUHYPHU]jOM U
xemarypujoM (HEOPUTHCHU CUH/IPOM)

IIporennypuja npeko 150 mg/nan anu ucnox 3g/nax

Xemarypuja Opeko 3 epuTpoIuTa N0 BUJIHOM IOJbY



[HOAEJIA TJIOMEPYJIOHEDOPUTHUCA

Y saBucHOCTH O MUCTPHOYITH]E IIATOJIOIIKOI IIPoIleca:
JludysHau (3axBarTajy cBe TJIoMepyJie)
@oxaHU (3axXBaTajy caMo HeKe IJIoMepyJie)

CermenTHu (3axBaTajy caMo IIojequHe gejoBe Beher 6poja
rJIOMepyJia, HIpP. KallIapHy IeT/bY)

Ha ocHOBY mMyHOIaToreHEeTCKNX MeXaHn3aMa:
MyHOKOMIIJIEKCHU

IHuToTOKCHYHM

IIpema maToMopdoJIOIMIKHM IpoMeHaMa:
Henpoaudeparupau
IIpommudepaTunBHI

Ha ocHOBY KJIMHUYKE CJIMKe U Tpajama:
ARyTHU
CybaxyTHHN

XPOHUYHM



OCHOBHU MEXAHNU3MU OLITEREDBA

MEXaHH3aM

UMYHOJIOHIKH

METa00THYKH

XEMOJHHaMCKH

TOKCHYHH

0O0JIECTH TaJloKEeHa

HacCJICOHH

MH(EKTUBHA

[JIOMEPVIJIA

Y3pOK

Crnenuduina
ayToaHTUTEla

XUTEepIIUKEeMH)a

XUTIEPTEH3H]a
HCANJI

AMHJ]OH,[[H& BJIaKHa

Jledunut rena 3a nojenaune
CTPYKTYpe KoJlareHa
Bupycu, bakrepuje,
IIPOTO30€

0oJ1ecT

MIMyHOKOMILIEKCHH H
[IUTOTOKCUYHH
rIoMepyIoHepUTHC

JlnjaberecHa HedponaTHja

XUIepTeH3UBHA
Hedpomnaruja

TpombGoTHuna
MHKPOAHTHONATH]A

AmunonHa Hedpomnaruja

AJIIOPTOB CHHJIPOM

MIIOMEPYJIOHEPPUTUCH



[HOAEJIA TJIOMEPYJIOHEDOPUTHUCA

Ha OCHOBY UMYHOIIATOI'CHCTCKHNX MCXdHHU3aMa

[ momepynoHepUTHCH MOCPETOBAHN AaHTUTEINMA
(y KOjuMa aHTUTEIa UMAaJy 3Ha4ajHy yJIOTY Y HACTAHKY )

NMyHYHOKOMIUJIEKCHU

LIuTOTOKCMYHM

[ momepynoHnepuTHCH MOCPEIOBAHU JTUM(POLIMTHMA



[JIOMEPYJIOHE®PUTUCH ITOCPE/IOBAHUA
[HAPKYJINIITYRUM UMYHOKOMIUIEKCUMA

Hajuemha yuecranoct

Haj3HauajHHj€ CTUMYIIyCE 3a CTBapamke aHTUTENA
IPEJ/ICTaBJba]y AaHTUTCHU MUKpOOpTraHu3aMa (€r30reHu) 1
nenoBu JIHK, TyMmopcku nmpoTrenHu (€HI0TeHH! )

CnenuguyHa XUCTOJIONIKA rpal)a ¥ HaeIeKTpUCaHE
rJIoMepyJia

IMyHCKH KOMIIJICKCH C€ MOTY HMCTAJIOKUTH Ha HEKOJIHKO
MeCTa: i

CyOeHI0TeIHO

Parietal

epithelial celis

. Bownan's .
space

Visceral
: cpithelial

(u3melhy kanumapHor enaorenaa u I'bM)
Nutpamembpanosno ( y I'bM)
CyoenutenHo (n3mely enurena u I'bM)
Y Me3aHTujyMmy

AkTHBaNMja €(HEKTOPCKUX MEXaHU3aMa

(Cucrema KOMIUIEMEHTA U HEYTpO(huIIa)



AKYTHHU IHOCTCTPEIITOKOKHHA
[JIOMEPYJIOHE®PUTHUC

I'momepyitoHedpuTHC KOJH ce jaBJba IIOCJIe
CTPEeIITOKOKHE MH(peKI[je Hajuenrhe Kapea
(bbapUHIHUTIIC) MU KOJKE

Bera XxeMOJIMTUYKY CTPEIITOKOK I'pyre A (peTKo
IPYTH COjeBU) Koju nMa Hedporenu M mporeus y
suny (tuo M1, M4, M12 kox aurute u M49 xon
MHQEeKIIje KoxKe)

Hajuenrhe ce jaBiba 10 Jecere roaguHe sKMBOTA

Manmudectyje ce 00muHO 2 HeJieJbe II0cyIe
CTPEITOKOKHE MH(eKIIH]e Kapesa U 6 Helesba 10
MHQPEeKIIN]1 KoMKe



AKYTHHU IHOCTCTPEIITOKOKHHA
[JIOMEPYJIOHE®PUTHUC

ITATOI'EHE3A

Cy0enuTesHO TAJI0MKEe e UMYHCKHUX KOMILJIIEKCA Y
TJIOMEPYJIIY

Moryhe je u cTBapame aHTHUTeIa Ha aHTUT'eHeE
O0asaJjiHe MeMOpaHe TJIoMepyJia

MoneryiapHa MUMUKpPHUja 13Mehy
CTPEIITOKOKHIX 1 IJIOMEPYJIaAPHUX aHTUTEeHA

Cienu akTUBalja KOMILJIEMEHTAa ca ollTehemeM
O0azajiHe MeMOpaHe TJIoMepyJIa.

Omreheme u 3aae0pame 0a3anHe MmeMOpaHe ca
CMaHkEHOM ITIOMEPYJICKOM (DUATpAII]jOM



AKYTHHU IHOCTCTPEIITOKOKHHA
[JIOMEPYJIOHE®PUTHUC

KIIMHNYKE MAHUOECTAIINJE

XeMarypuja ca NpoTeHuHypHjoM (HEPPUTUCHOT
KapakTepa)

Onurypuja
3aap)kaBamke TEUHOCTH Y OpraHU3MYy M HAcTaHaK eJeMa
Pa3Boj ymepeHe XUnepTeH3uje

CKOK ype€je 1 KpeaTuHUHA

Y neunjeM y3pacTy YyIIIaBHOM PEBEP3UOMITHA
Kox oapacnux camo kox 50% ciydajeBa

Moske npehr y XpOHUYHHU [IOMEPYIOHE(HPUTHC



[JIOMEPYJIOHE®OPUTHUCH ITOCPE/IOBAHUA

AHTUTEJIMMA HA b. MEMEBPARY TJIO

CPYITIA

CrBapame aHTUTENIA Ha IPOTEUHE TTIOMEPYJICKE Oa3aiHe

MeMOpaHe

He Tako yect 001uk rioMmepynonedputuca (oko 5%)

Haxkon oOenexaBama henuja 6azanHe MmeMOpaHe

aHTUTEJIMMa J0J1a3H JI0 aKTUBalHje €(DEKTOPCKUX
MeXaHM3aMa KOJu JIOBOAE 10 ASCTPYKIM]je Oa3anHe

MeMOpaHe



[JIOMEPYJIOHEOPUTUCHU
[TOCPEJIOBAHUN JINMOOLWTUMA

Ourrehewe nocpenoBano hennjama (TUM@PpOIUMTHMA)

bes aktuBanuje T aumdonuTa Kajga UUTOTOKCUYHU T
nmum@ouutu CD8" camocTanHo omrehyje henuje
0azaliHe MeMOpaHe

Ca aktuBanujoM T muM@onmrTa aHTUTEH Npe3eHTy]yhum
henunjama koju HakHagHO akTUBHUpaA]y CD8™ henuje



HEDOPOTCKHU CHUH/IPOM

Jledouuurie ce kao n3pas3uto nosehame
rponyctsbuBocT I'KM 3a mmporemHe yciies omrehema
eIIUTEJIHOT CJIoja 3uJa TJIOMEePYJICKHUX Kallujaapa
(TaJI0MKerhe peJJaTUBHO MaJIMX UMYHOKOMILIIEKCA Y
CyOeIINTEeJIHOM IIPOCTOPY).

Kapakrepuctuke:
Macosua nporennypuja (> 3.5 g/24h)
XUImoaJs0yMuHeMH)a
Enemu

Xunepaunuaemuja (KOMIIEH3aTOPHO HoBehaHa cuHTe3a
TPUTJIUIIEPHUIA YV JETPH Y OJTOBOPY HAa XUII0AJIOYMHUHEMU]Y)

XuneproaryadouaHocT KpBu (moBehana cuuTe3a
bubpuuorena, mosehan ryourax anturpomouna II1 ypurom).



HEDOPOTCKHU CHUH/IPOM

ETHUOJIOTUJA
IIpurMmapHM: y mpuMapHUM IJIOMEPYJICKIM 00JIeCTHIMA

CexyHmapHu:

CucreMcke 0oJiecTH (CHCTEMCKH €epUTEMCKH JIYIIYC,
Henoch-Schonlein-oBa myprypa, Wegener-osa
rpanyJgomarosa, Goodpasture-oB cuHIPOM)

Bostectu merabonmama (mmehepxa 6oJsiecr)

Nudexrimje (xematutuc B, xematutuc C,
ITUTOMETAJIOBUPYC, UT/I)

Toxkcuuu u J1exkoBu (IIeHUIIUIaMUH, HECTEPEOUTHH
AHTUUH(IaMAaTOPHHU JIEKOBH)



bYbPEXHE XUIIEPTEH3NIE

Crame MOBUIIICHOT KPBHOTI IIPUTHCKA HACTAJIO yCIIeI
omrehema OyOpera u/mim BETOBUX BaCKYJIapHUX

CTPYKTypa

Ilonena:
PenonapeHxumcka
(y3pokoBaHa 000Jb€HUMa OYOPEKHOT MapEHXUMA )
PenoBackynapHa

(y3pokoBaHa nopemehajeM nmpoToka KpBO Kpo3 a. renalis)



PEHOITAPEHXNUMCKA XUIIEPTEH3UJA

ETHOJIOT'UJA

O AKyTHa 000JbEHa 0 XpoHHYHA 000JbEHa
» I'momepynonedpurucu » XpoHuyHa OyOpexHa
(3anebsbeme BM) ciaboct
» AKyTHa ypuHapHa * XpOHHYHH
OIICTPYKIIHja n1jenoHepuTHC
» JlujabeTecHa
HedponaTuja

o Tlomuuuctnunu Oyopesun
(camMocTajo UM Kao A0
MOJUIUCTUYHE O0JIECTH)




PEHOITAPEHXNUMCKA XUIIEPTEH3UJA

3aTo HacTaje XumnepreHsuja ???
TA=MV x PO

®u3noJIoIKY OyOper Ha JHEBHOM HUBOY cTBapa 180
JUTApa NPUMAapPHOT YPHHA

Haxkon omrehema rmomepyna g01a34 10 CMambelbha
YKYIHe (pUJITpanuoHe MOBPUIMHE IIITO BOAU
CMambCHOM CTBapamy NMPUMAPHOT YPUHA U 3aJIpKaBambha
TEYHOCTH Y OPTaHU3MY

Ca apyre cTpaHe yciel CMambeHOI CTBapama a30THOT
OKCHJAa U MPOCTAlMKINHA (BAa30AMJIATATOPHO) a
nopehane cuMnarnyke aKTUBHOCTH U AKTHUBHOCTHU
AHTMOTEH3WHA (Ba30KOHCTPUKTOPHO) A0dA3U 0
noBehama nepudepHor oTIopa



PEHOBACKYJIAPHA XUIIEPTEH3UJA

Crame MOBUIIICHOT KPBHOTI IIPUTHCKA yCiea mopeMeheHor
IIPOTOKa KPBH Kpo3 a. renalis

ETHUOJIOT'NJA

ATtepockieposa 75-90% (cTapmje ocoode)
Ouopomuinuhua qucmiaasuja 10-25% (miale ocode)
Hpyru

AopTHO-peHaJTHA JUCEKIIH]a
Takayasi-jeB apTeputuc
Tpombo3a 1 macHa eMO0JIH)a
ITocT-TpaHcIIaHTAIIMOHA CTEHO03a
IlocT-pagmjarimona cTreHo3a



ITATOI'EHE3A
PEHOBACKYJIAPHE XUIIEPTEH3UJE

Aldosterone

w
Increased
sodium
retention

-
Increased
arterial
pressure

=B
o

Renal
artery
stenosis

Ischemia Angiotensinogen

""'-.._____-_ Renin

activation

Angiotensin |

-,—

#—  Vasoconstriction Angiotensin Il

Renin
activation

Angiotensin-converting
enzyme (ACE)

Contralateral (healthy)
kidney response

Pressure
diuresis
&

Garovic VD, Kane GC, Schwartz GL. Renovascular hypertension: balancing the controversies

in diagnosis and treatment. Cleve Clin J Med. 2005




TYBYJIOUHTEPCTULHMICKE BOJIECTU
bYBPET'A

[’ pyna 000Jbema KOJI KOJUX MPUMApPHO J0J1a3H JI0 olTehema
TyOyJICKOT C€rMeHTa He)poHa u Ipunaaajyher
MHTEPCTUIIA]yMA

duzunosioruja Tyoysa:

Peacoprmuja Boje v KOHIIEHTpHUCAKE ypUHA
Peaconpuuja joHa, mpoTEUHA U TIIyKO3€

: tubule (gcn
Cexpenja | | Nl Cone
EKCKP eHI/I_] a I?:\tsac gfngglrﬂe (DLH)—+ ﬁ \ﬁ %0;1“"-
Renal
tubule —
Thick ascendin ,
JloMuHaHTHO MMopeMehaj peCoOpITUBHOT b of el an

KalarureTa

—-——-

M30cTeHypHja 0OCMOIAPHOCT YPUHA JeAHAKA verie e
OCMOHapHOCTI/I KpBI/I e of Mo




TYBYJIOUHTEPCTULMICKE BOJIECTU
bYBPETL'A

TyOynounTepcTuiirjcKd HEPpUTUC (HECTIeUPUIHA
nH(pIaMaTopHa peakiiija Koja 3axBaTa TyOys1 U/Uiu
MHTEPCTULIN]YM)
AKyTHH
XPpOHUYHH (HOMUHHUPA]Y IIpolecu pudpo3e y3 pa3Boj
CEeKyH/JIapHE INIOMEPYIJIOCKIEPO3e U OyOpeKkHE
MHCY(UIM]CHIIN]E)

AKyTHa TyOyjIcKa HeKpo3a (MCXEMHUYHO WJIM TOKCUYHO
omreheme TyOyIckux henuja)



TYBYJIOUHTEPCTHUL

MIJCKU HEOPUTHC

Ilonena mpema €THOJIOruj1

[Ipumapnu (nHdaamaropHo omrteheme TyOyaa u

HHTEPCTULIH]YMA, [TIOMEPYIIU
HeomTeheHn)

Y KPBHU CYIOBHU CY

CekynaapHu (Iocieauia npuMapHor omrehemwa rimomMepyna,
KPBHHX CY/I0Ba WJIK CUCTEMCKHUX 000JbEHA).

PeakTuBHHM (Y CKJIONY CUCTEMCKHUX MH(EKIIH]a TAE CY

OyOpe3u CTEpUITHH )

NHpexkTUBHY (IPUCYCTBO MUKPOOpPraHu3amMa y 0yope3nma)

N nuonarcku



AKYTHHU
TYBYJIOMHTEPCTULINICK HEOPUTHC

ETHUOJIOT'NJA AKYTHOTI'

JlexoBuMa nHayKoBaHa HedgponaTuja (>75%)

AHTHOMOTHIIM: AMIIULIWINH, Ie(PaaoCnOpUHU, TAIPOQPIIOKCAIINH,
NEHUIWINH, METULIWINH, CYJIPOHAMUIU, pU(DAMITHIMH,
BAaHKOMMUIIMH.

HCAWJI

Jpyru: anukioBup, aJonypuHoi, gypocemusl, GaMmOTHIMH. ...
Nudexnuje (5-10%):

bakrepuje (Opylena, KaMOuiI00aKkTep, JIETHOHENA, CAIMOHENA,

CTPEINTOKOK, cTapmIokok, E. coli, jepcunuja)

Bupycu (CMV, EBV, HIV, HCV...)
Hpyru: mukobakrepujym TBIL, nenrocnupa, Muxormiasma,
pUKenyja..
Cucremcka 06obema (10-15%):
Capkonposa, CJIE, CjorpeHOB CUHAPOM
Unuonarcku (5-10%): TyOyI0MHTEPCTHIIN]CKH HEDPHUTHUC ca
aHTUTEJIMMa Ha TyOyJlapHy 0a3ajaHy MeMOpaHy




XPOHMNYHHA
TYBYJIOMHTEPCTULINICK HEOPUTHC

ETHOJIOT'NJA XPOHOYUYHOI

JIekoBH TOKOM XpOHUYHE yIIoTpeOe (aHAITSTUIU, LIMTOCTATHUIIH,
UMYHOCYIIPECHUBH...)

Temkn metanu (0710BO, KHUBA)
OncTpyKTHBHA ypoliaTthja, HeppoauTujasza
[{uctruHa 6oecT Oyopera

MyHCcka 000Jbema (ammionnosa, CJIE, Sjogren-osa Gotecr,
CapKOHU103a)

Metaboanuka 000JbeHmha (XUnepKaaleMuja, XUIIEPypPUKEMHU]a,
XHUIIEPOKCATYpHja, XPOHUYHA XUIIOKAJIUEMHU]ja, IIMCTUHO3A)

[’ panynomMaro3Ha o0osbema (capkongosa, ThII ...)

XemartoJionika 000Jbema (MYJITUILUIM MH]JEJIOM, JIEyKeMHU]a,
nuMdpomu, 00JIeCT cpnacTux hemnuja)

Panujanimonu HepuTuc
W uomnarcku




[TOPEMEQhAJ ®YHKIHNJE TYbBYJIA Y
HEOPUTUCY

CMameme KOHIICHTpAMOHE CIIOCOOHOCTH OyOpera y3
HacCTaHaK MOJIUYPH]E

Y moueTKky rimomMepyian HUCY IMOTOleHU TE c€ jaBIba
ymepeHa rnporennypuja (< 1.5 g/24 h)

Y ypuny ce mory Hahu henuje TyOyICcKOT enurerna,
JIeyKouTypHja (Inypuja) U TpaHyJIupaHu HUJIUHIPU
Mohe nohu no cexynmapHor omrehema IIIoMepyna YKIHKO
omrehene henuje TyOyna (ynagHy y JIyMeH) U 3aTBOpE
JIyMEH TyOyna

AKyTHa OyOpekHa MHCY(HUIIM]EHIIN]a

Kon 30 1o 70% OonecHuka HEe 10a3:d A0 IMTOTIYHOT

onopaBka (QyHkKIM]a Oyopera (300r cneuupuuIHOCTH
TyOyJI0LIMTa M HacTaHKa Op3e (puodpose).



AKYTHA TYbVYJICKA HEKPO3A

Hekpo3a 0yOpe:xxHux TyOyja HacTajia Kao IIOCIICIUIIE
HcxemMuje Oyopera v TOKCHYHOI e(heKTa pa3InInTHX
CYIICTaHIIH

Ilonena:

McxemMuyHa - MECTUMHYHA HEKPO3a JYyX MeI0T HedpoHa ca
omrehemem OazanHe MeMOpaHe TyOyJia

Hedporokcuuna - nudy3Ha Hekpo3a TyOyaapuux heamja ca
OYyBaHOM 0a3aJITHOM MEMOpPaHOM

AKyTHa TyOyJICKa HEKpo3a - Hajuellhy y3poK peHaIHe
ABU



TOKCHUHHU KAO PA3JIOI" AKYTHE
TYBYJICKE HEKPO3E

EHJIOI'EHUA EI'SOI'EHUA

o XeMoau3a

o Pabgommonmsa

o0 Mokpahna kucennHa
o Okcajaru

O MynTHIUIM MH]EJIOM
(JTaKu JTaHIN )

O AHTUOMOTUIIN
(AaMHHOIJIMKO3H/IN )

o0 PagnokoHTpacHa
CpEICTBA

o IuknocnopuH
(ucmiaTuHA)

o XeMuoTepanuja

o OpraHcCKHu pacTBapadu




AKYTHA TYbVYJICKA HEKPO3A

o I[TATOI'EHE3A

o IloBehame
» PAA cucrema
» Ennorennna
o Cmameme

* A30T oKkcuja
« PG,

\

Decreased
glomerular

Afferent o
arteriolar Ischemic/toxic
constriction insult

_—Tubular

injury
l‘ \

Backleak

Obstruction




CAJIPYKAJ TIPEJTABAA

ITonena nopemehaja pyHkije 0yopera

ITopemehaj mmomepynapHe PyHKIHje - NIOMEPYJIOHEPPUTUCH
[ToCcTCTpEeNTOKOKHU IIIOMEPYI0HE(HPUTHC

Hedportcku cunapom

byOpexxHe XumnepTeH3uje

TyOynounTepcTuijcka 000JbEHa

AkyTHa TyOyJICKa HEKpO3a



CAJIPYKAJ TIPEJTABAA

CenexktuBHM nopemehaju TyOymapHUX QyHKIIH]a
[Injenonedputuc

AxyTHa OyOpekHa HHCY(DULIM]CHII]a
XpoHUYHa OyOpeskHa MHCY(PHUITU]CHIIN]A

Hedponutujaza



CEJIEKTUBHU ITOPEMEHhAIU
bYbPEXXHNX OYHKINJA

ITopemehaj jeqne wiu Buile TyOyJacKuX (pyHKIM]a Y3
O4uyBaHY (PYHKIIH]Y IJIOMEpYJia

Behuna nopemehaja je nacnenna

ITopemehajuma reHa Koju KOHTPOJIUIIY CUHTE3Y
crielu(pUIHUX HOCaya WM €H3UMa, IOTPEeOHUX 3a
TPAHCIOPT

Enexrponura

[ mykose

AMHUHOKHCEJINHA



[TOPEMEKhAJU ITPOKCUMAJIHUX
TYbLVIIA

daHKOHHU]E€B CUHIPOM
AMUHOALUIYypH]e
(UCTUHYpH]a, XapTHYHoBa 00JIECT)

Hedporenu aujaderec menutyc (e ekt TpaHcImopTepa
3a pearcopIiun]y riIyKo3e)

Penanau xuno@ochareMuyHU PaxuTUC Proximal Tubule
(mopemehaj peancopmije gpocdara)
IIpokcumanHa TyOyJicKa alua03a

(cMameHa pearicopiiimja OukapooHara)

PO, Amjno Ackds
HCO: Giycose




[TOPEMERAJ JINCTAJIHUX TYBYJIA

[Iceynoxumnoangocreponn3aM (nopemehaj rena 3a
HaTPHU]YMCKE KaHaJIC UM PelenTope 3a aJJ0CTEPOH)

Hedporenu aujaderec nHcunuayc (mopeMehaj Ha HUBOY
peuentopa 3a AJ1X)

JlucTanHa TyOyJICcKa auugo3a (CMamkbeHa CeKpelirja JoHa
BOJIOHHKA)



YPUHAPHE I

AOEKL

MJE

\

[IprcycTBO MUKpOOpPraHu3aMa y MpeTX0IHO CTEPUIHOM
ypuHapHOM cuctemy (0akrepuypuja npeko 100000 6akrepuja

o Ml mokpahe)

[Ipema Jokanu3auuju Aeje ce Ha:
MH(EKIIN]e TOBUX NapTUja ypUHAPHOT cucTeMa (LIMCTUTHC,

YPETPUTUC, TPOCTATUTHUC )

TrOPHUX MapTHja YPUHAPHOT CUCTEMA (ANCUEeC U MHjeJTOHEPPUTHC).

I1o Toky ce nene Ha
aKyTHE
XPOHHUYHE

[1o mpucycTBy CMMOTOMUMA HA:

ACHUMIITOMATCKC

CHMIITOMATCKE YpUHApHE HH(DEKIIH]E



AKYTHU ITAJEJIOHEDOPUTHUC

TyOynounTepcTHIIdjCKa 00IECTH Y3pOKOBaHA
MH(EKIH]OM

Hajuemhu y3podyHuiy akyTHOT IIHjeJIOHEPpUTHCA CY
rpam HeratuBHe Oaktepuje (Escherichia coli, Proteus,
Klebsiela...); anu 1 nojenuHe rpaM NO3UTUBHE MOMYT
cTa(hUIOKOKA U CTPENTOKOKA

VY31a3H0 MUpEeHE MHPEKIU]E€ U3 JOBUX MOKpahHHX
nyTeBa, pehe nmocneauia xeMaToreHor/ IuM@oreHor
1107108 : %]

[IpHUCyCTBO JICYKOIIUTYpH]€E, ICYKOLIMTHUX [UIMHAAPA U
CUTHU()MKAHTHE OaKTEpUypHje OUTAH AUJarHOCTUYKU
KPUTEPHU]YM



AKYTHU ITAJEJIOHEDOPUTHUC

DaxTopy KOJU IIOTEHIINPA]y HacTaHaK MHQeKIIje :
AHaToMCKe KapaKTepuCcTuKe yperpe (3KeHCKHU II0JI)
Crasa ypuHa ycien Ipelpeke y HCTHUIamy (CyKeme
ypeTrpe, TYMOPH, XUIIepTpodija mpocraTe)
Heyporena nucdhyuximma
Tpynuoha
Beauroyperepasam pedirykc
Karerepusaimja
NmyHsoneduimjexiimja



XPOHUYHU ITUIEJIOHEDPPUTHUC

ITocoequiia BUNIETOOUIIIELUX IIOHABJHEHUX
MHPEeKI]a Y3PpUHAPHOT CUCTEMA IIITO JOBOIH JI0
aTodmje 1 prdbpose HeppoHA ca CMAIHEIHLEM
byHKIII]e OyOpera no Oyope:xkHe
MHCY(QUITHI]eHII]e.

Etmnonormja:
BE3UKOYypeTepaIHU PePIYKC

OIICTPYKIIH]a MOKpahHUX IIyTeBa y3POKOBaHA
KaMeHI[Ma

HeyporeHa OemrmKa



BYBPEXXHA NHCYOUITUIEHIIUIA

byOperxHa nHcypuijeHrja uid 0OyopexxHa ci1adbocT
IIpe/ICTaB/ba CTalkbE Y KOM OyOpe3u He YCIIEBa]y J1a OAPKE
CBOj¢ (PyHKIIH]E

AKyTHa OyOpekHa HHCY(DULIMjeHLIM]a ce Je(DUHUIIE Kao
HarjIo CMameHmhe OyOpekHEe PYyHKIU]jE - TIOMEpYyIapHe
dunrpanuje (I'P) ca HakynJbakbeM a30THUX MaTepHja (ypeja
Y KpCaTHHUH).

Mosxe nohu 10 onopaBka (hyHKIH]E

XpoHHU4YHa OyOpekHa MHCY(PHUIIM]EHIIM]a Ce JIe(DUHMIIIE Ko
MOCTENEHO, UPEBEP3MOMITHO M TPajHO MpoInaaame 0yOpeKHE
(yHKIIH]j€ OAHOCHO HEe(ppOHa.



AKYTHA BYBPEXXHA
UHCYDUITAIEHIAIA

CHUHJIpOM KOJH C€ KapaKTEPHUIIE HAIJIUM 1aJI0M JaurHE
rimoMepyJicke guiarpanuje (yayrap 48h), perenuujom
a30THHUX MaTepuja, IpoMeHaMa 3alpeMHUHE
exkcTpahenujcke TEYHOCTH, €IEKTPOINTA U all00a3HOT
cTaryca.

[ToTeH1jaIHO peBep3uOUIIHA

JloBoaM 10 MOjaBe CUHAPOMA aKyTHOT 3aTajuBamba
oyOpera (eng acute renal failure)

YuecranocT: 5% O00IHMYKM JIeUeHUX HalujeHara, 15-
30% y MHTEH3MBHO] HE3M (TEIIKUX I1allhjeHaTa)

YecTto je npaheHa 1mojaBom oJIUrypuje, Majia HopMaiHa
nuype3a HE nckipyuyje ABU



AKYTHA bYBPEXHA

1%

ACYODV

I(MJEH

Ilonena Ha TpU BEJIUKE IPYIIE:

[Ipepenanna (mupKyaaropHa) - 9595%

(mopemehaju nupkynamuje)

Penanna (mapenxumcka) - 40%

AKyTHa TyOyJICKa HEKpO3a -

Nurepctuniujanny Hedputuc - 10 %

AKyTHH mioMepyioHeputuc - 5 %

[TocTpeHanHa (oncTpyKTUBHA)-5%

AJA




[TIPEPEHAJIHA AKYTHA
BYBPEXXHA UHCY®UILIMIEHIAIA

ITocnenuua xunonepdysuje oOyopera

ETHUOJIOT'1JA:

CucteMmcku nopemehaju KpBOTOKa:
XUIOBOJIEMU]A,
Xxemoparuja
u3pasuTa Aexujiparaluja,
noBpahame, MPOJIMBU, OTIEKOTHHE

CMamkbCH MUHYTHH BOJIYMCH Cpla,

000JbEHAa MUKApPIa, CPUAHE MAHE

CHCTEMCKa Ba3ojujiaTalnja

cerca, aHauiaakca

O0oJbema KpBHUX CYyJIOBa OyOpera

EMOomnuja a. renalis



[TPEPEHAJIHA AKYTHA
bYBPEKHA NHCYOULIMIJEHL




[TIPEPEHAJIHA AKYTHA
bYbBPEXHA MHCYOULMIEHIINIA

Tox ncxemujcrke ABU:
Nuumnmjanaa dgpasa

Xunonepdysuja Boau ucxemujckom ommrehemy u nany JI'O
da3za oxp:xkaBama

CMmamena JI'O, onurypmja u nmopemehaj xomeocrase joHa

da3za ommopaBKa

ITocTemen ommopaBak ryioMepyJicke PYHKIIHN]E V3 KAIllEbelhe
OIIOpaBKa TyOyJIa ca II0JaBOM IIOJINypH]e



PEHAJIHA AKYTHA
BYBPEXXHA NHCYOUITUIEHIIUIA

ITocaenuna omrehema OyOpeXHOT MapeHXuMa

ETHUOJIOT'NJA:
AKyTHa TyOyJICKa HEKpO3a
O0oJbema IIIoMepysia U MUKPOBACKYJIAType

MHTEepCTUIIN]CKH HEPPHUTHC



[TOCTPEHAJIHA AKYTHA
BYBPEXXHA UHCY®UILIMIEHIAIA

HeMoryhHoCT enuMuHNCakba ypruHa yclied ONCTPYKIIH]e
ypUHAPHUX yTEBa

ETHUOJIOT'NJA:

Ha nuBoy yperepa:
Kankymnycu, KpBHM yrpylIlM, KOMIIpECH]ja
Ha HuBoy BpaTta MokpahHe Oeluke:
XunepTpoduja mpocrare, KaaKyno3a, KapluuHOM
Ha nuBoy yperpe

CTPUKTYpPE, KOHTEHUTAJIHA BaJIBYJa, (PUMO3a

MN3Haa MecTa oncTpyKInje Jo1a3u A0 noBehama
IPUTHUCKA IITO cMamyje JI'D, Koj 1yroTpajux ciydajeBa
MIOCTPEHAIHA Tpeia3u y peHatHny AbU



[TATOOU3NOJIOUIKE ITOCIIENI

5 AKYTHE

bYBPEXHE MHCYOUIINIEH!

{AJE

Pa3Boj ypemujcror cuaapoma (ycaen |

eKCKpeTopHe (pyHKITH]e Oyopera moya3u 1o |
KOHITeHTpallrje ypeje, kKpeaTuHuHa, MokpahHe

KICeJIHE U JPYTruX MeTa00JIUTa KOJHu
a30T)

caapike

ITopemehaj xomeocTase Bome, eJIEKTPOJIUTA K

annao 0a3He paBHOTEKE
ITopemehaj oprasckux cucrema



ITOPEMERhAJ XOMEOCTASE BO/IE,
CKTPOJIMTA U AT 1O-bA3HE PABHOTEXE

Onurypuja/anypuja ca XUIEepXuapaliijoM 1 eJeMuMa

XunonaTtpujeMu)a (yTHILA) BUIIKA TEYHOCTH;
HEMOI'yNHOCT pearcopinyje oJf CTpaHe omreheHux
hemmja Tyoyna y mapeuxumcko] ABI)

XunepkaaujeMuja u xumepdgocdaremuja (|
n3JIydnBame 1 ociaodbahame us omrehenux henmja,
XHUIIOKCH]a U alliua034a)

XunokannujeMmu)a (ogyarame KaanujyMm docdara y
TKUBA U | ociaobahame KalujyMma U3 KOCTH]y 300T
pe3uCTeHIIN]e Ha TapaTXOPMOH)

Merabonmuka anmnosa ca mosehannm aHjOHCKAM
3jaroM (| M3JIyuYyrBame BOJOHMKOBUX JOHA YCJIE
omrehema henmja npokcnmanuux TyOyna, | m3MeHa
BOJOHUKA U (PUITPOBAHOI HATPH)JYMA,; | U3IyINBAHe
aHjoHA )



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

IIpencrasiba Hapeayjyhe u UpeBep3uONIIHO
IIponajgame HedppoHa, mpaheHo
MHCY(PUIIN]eHITHI]OM CBUX OYOpe:KHNX PYHKITHI]A.

Duaunostomku HakoHd 30. roamue sxkuBoTa JI'O ce
cMmambyje 3a 1 ml/min (1o roguHmM)

XpoHUYHA OyOpeskHa WHCYHUIIU]eHII]a 1 Kao
penykinja JI'O y TOKy HEKOJIMKO ToguHA HJIN
IelleHuja, a HajMambhe 3 Mecella

HeonxoaHa je nujanu3a Win TpaHCIUIaHTAIW]a



KIIMPEHC KPEATMHWHA

3anpemMuHa npevuinhene KpBy y JeAMHULIM BpeMeHa (ml/s nin
ml/min)

Klirens= (U (konc u urinu) y \/ (zapremina urina u 24h)) | P (konc u plazmi)

Knupenc kpearnauHa yBek Hewto Behu og JI'® jep ce
KpEaTUHMH J0JIaTHO CEKPETYy]€ Ha HUBOY TyOyJa

3roJIaH mapamerap 3a KIMHUYKY aHaiuzy JI'D

Knupenc naynuHa 61 0Mo Haj0oJbH 3a npolieHy JI'd



OJAPEDBUBAIGE ITPOUEBLEHOI' HUBOA
JAUMHE TTIOMEPYJICKE OWJITPALIMIE

\

eGFR
bpsa mmporieHa Ha ocHOBY IIap mmapamerapa

3rogHa 3a KIMHUYKY YIIOTPEOy
PesyiraTt nodbmjare onmax

https:// www.mdcalc.com/cale/76/mdrd-gtr-
equation

He paguTu kox akyTHe OyOpeskHe
MHCY(PUIII]eHIII]e


https://www.mdcalc.com/calc/76/mdrd-gfr-equation
https://www.mdcalc.com/calc/76/mdrd-gfr-equation
https://www.mdcalc.com/calc/76/mdrd-gfr-equation
https://www.mdcalc.com/calc/76/mdrd-gfr-equation
https://www.mdcalc.com/calc/76/mdrd-gfr-equation

[TATOI'EHE3A XPOHUYHE
bYBPEKXHE NMHCYOUILIMJEHLINIE

ETHUOJIOI'NJA
2 Hajuemnrha y3poxa XBIU:

Aprepujcka xumnepreHa3uja
IMTehepna Oosect
Ocrann y3poirm XBU:

I'imomepynoredputic
Iomumuctuunu 0yopesu
TyOymomHTEepCTUIM]CKA 000/beEha
Pedykcua medpomarimja
OncTpykTUBHA ypoIlaTiuja



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

|

- Cmamembe Opoja HedpoHa
- AnantusHa xunepduiarpaiuja (Bricker-osa Teopuja)

~N

J

* I[ToBehana nmponyctsbuBocT I'stomepyia
* IloBehana dpunrpaimja nporenHa u MakKpoMoJIeKyJIa

~N

J

* HedpoTorxcuuro pemogenoBame/nadaamariija

« CerMeHTHA TJIOMEPYJIOCKJIEPOo3a 1
TyOyJIoOMHTepcTHuIinjaka gpuoposa ca nagom JI'O u

auypease

~N

J




XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

ITATOI'EHE3A

Brick-oBa Teopuja Heomrehennx HeppoHa

,,We suggest that an

, that
this change permits an increased passage of plasma

proteins across the glomerular barrier, and that this
results in the increased proteinuria observed from
remaining nephrons when total renal mass is reduced.”

Robson AM, Mor J, Root ER, Jager BV, Shankel SW, Ingelfinger
JR, Kienstra RA, Bricker NS. Mechanism of proteinuria in
nonglomerular renal disease. Kidney Int. 1979



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

|

Compensated
renal failure
Normal kidney GFR¥
GFR 3 700 /

& .
& 500
g 300

100

100 50 0
Glomeruar filtration rate (% of normal rate)

I Decompensated renal failure I .

Silbernagi S, Lang F. Color atlas of pathophysiology. 2000.




XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

YPEMUICKHU CUH/IPOM

Ckyn nopemehaja opraHa 1 OpraHCKMX CUCTEMa, KOJU CE
JaBJba]y y TEXKHUM CTaJujymMuMa OyOpekHE cl1ab0CTH Kao

(IOMHUHAHTHO METa00IM3Ma IPOTECUHA).

VYpeja, KCaHTUH, XUIIOKCAaHTUH, MOKpahHa KHCelInHa,
Tpuntodan, GheHoI...



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

ITopemehaj TeneCHUX TEYHOCTH U €JIEKTPOJIUTA:

['yOuTak KOHIICHTPAIIMOHE U JUIYIIMOHE CIIOCOOHOCTH
OyOpera
H3ocTenypuja

Perennmja Na™ u Boze y TepMHUHATIHOM CTagHjyMYy;
XHUIIEPBOJIEMH]A U XUIIEPTECH3H]A

Xurepkaanjemuja

XumnokaiueMuja u xumnepdocharemuja

Mertabonuuka anugo3a ca noBehaHum aHjJOHCKHUM 3jarnom
(moBehaH ryouTak OukapOoHara, 3aJp;KaBamke JOHA
BOJIOHHKA)



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

ITopemehaj MeTaboIM3Ma OpraHCcKuX MaTepuja:

CMameHO U3ITyYHBamke IPOU3BoAa MeTa00INM3Ma IpOTeuHA

CMmameHa aKTUBHOCT JIMIIONPOTEHUHCKE JIMIIA3¢e —
XUIIEPTPUTITULICPUIEMH] A

CMmameHa 0CETJLUBOCT IEpU(PEPHUX TKHUBA HA MHCYJIHMH
(IupeKTaH epeKaT ypeMH]CKUX TOKCHUHA)

ITopemeheHn meTabonr3aM HHCYJIMHA — XUIIEPHUHCYJIMHEMHU]a



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

ITopemehaj Ipyrux opraHcKuX CUCTEMA:

XeMaToIIOE3HU CUCTEM

AHemuje
o Ycnen HeAOCTAaTKa EPUTPOINIOETUHA (HOPMOLIMTHA HOPMOXPOMHA)
o XemoJin3Ha aHeMmuja (eekaT ypeMrjCKUX TOKCUHA)

NmyHoae U] eHI]e
o Ilopemehaj henujckor umyHuTera

TpomOonuTOnIEHN]Q

KBC

XunepreHsuja, xuneprpoduja Muokapaa 10 HHCY(QUIM]EHIIH]E,
EPUKAPJIUTUC

['UT

MyuyHuHa, moBpahame, ryOUTaK areTuTa, TYOUTaK TEJIECHE TEXKNHE,
M M M
parajie y yctuma, 3ajax u3 ycra (ypeMudHu (heTop)



XPOHUYHA BYBPEKHA
UHCYDUITAIEHIAIA

ITopemehaj Ipyrux opraHcKuX CUCTEMA:
[HHC

Heyponaruja (mopemehaju ceH3uOMINTETa U MOTOPHKE),
ryOuTaK KOHIIEHTpaI1]je, IPOMEHE MOHAaIllakha U pacyhuBama,
nopemehaj crama CBECTH JI0 KOME,

Komranu cucrem

[Topemehaj meTabonu3ma Butamuna /I (ycien cMambeHOT
CTBapama)

CekyHOapHU XUIepnapaTupeonIn3am
Penanna octeoguctpoduja

EnnoxkpuHu

CmameHa KoHIleHTpanuja T3, mpoayKeH MOoay>KUBOT
KOpTH30J1a, IopeMeheHa TojiepaHiinja ryKo3e



XPOHMNYHA BYbPEXHA

WHCY®ULINIEH

AJA

KIMHUYKY cTaaujyMu IpeMa JauruHu [IOMEepYJICcKe (puiTpaluje

CTAAUJYM

l.

OnMuC JI'® (ml/min)
Omreheme OyOpera ca > 90
HOPMAaJIHOM WJIM ToBehaHOM
'
Omreheme OyOpera ca Omarum 60-89
CHUXemeM | O
YMepeHo cmameme ['O 30-59
Temko cMameme ['O 15-29

HNucydunmjenunja Oyopera

<15 (nnjanuza)



XPOHHC
NHCYODNH

HA bYb
IMJER

AJA

PEJXHA

Craanjymu npema TexuHu omrehema JI'D

®daze perenuuje JI'® (% peaykuuje) Konuenrpauuona A3zoremuja
cnocodHOCT
I Oybpesxna xunodpyukuunja no S0% Hopmaina nian jako A3oTHe marepuje
CHHKEHA HOpMAaJIHe
Il kommneHn3oBaHa pereHuuja 50-75% Cmamena, noJuypuja, | A30THe MaTepuje J1aKo
500-450 mOsm noeehaune
III nexkoMmneH30BaHA peTeHUHja 75-90% H3pa3uto cmameHa, M3paxena, nopact H,
350-300 mOsm K, PO, SO,
IV tepmunanna XbHU- ypemuja > 90% H3ocTenypuja, Temka pereHnuja
OJIMrypHja ToKcuHa, Na, H,0




YPOJIIUTHUIA3A

dusznonoruja:

VYnora OyOpera ja uz0aiy HenoTpeOHe MaTepuje y
oJipeheHo0] KoJIUYMHU BoAe (KOja Bapupa y OJJHOCY Ha YHOC
1 CTak€ OpraHu3Ma)

Kana nohe no nosehamwa nzinyuuBama HEOTPEOHMX
Marepuja, y3 norpely J1a ce Boja 3ap>K1 Yy OpraHu3My
1/WITH W30CTaHAK MHXUOUTHPA KPUCTATIN3aIIH]C
(mopemehaj paBHOTEXKE) J101a3H JO HACTAHKA ITIOBOJHbHUX
yCJIOBA 3a pa3BO] yPOIUTH]a3e — HEPPOIUTH]a3e

HedpokanunHosa - TAI0KEHE KaJIIU]YMOBHUX COJIH Y
caOUpHUM KaHaJmhuMa M ranuiaama Oyopera uiu
OyOpeKHOM MapEeHXUMY.



YPOJIIUTHUIA3A

Jlokanu3anuja KameHara
Y camom OyOpery (Ha HUBOY OyOpeKHUX Yalllviia U Kapjuia)
Ha HuBoy yperepa

Ha HuBOoy MokpahHe Oelmnke

AKYTHO - YCXOJIHO TToBehame NPUTHUCKA Ca IMTOCTEIICHUM
cMambrBameM JI' @, moxe HacTtatu peHaiiHa Ab

XPOHHUYHO - J10J1a3H JI0 MPOLIUPEeHa MOKpahHUX myTeBa
Y M3BOJIHOT CHCTeMa OyOpera ca 3Ha4ajHUM CMambEeHEeM
dyHK1IHje OyOpera u leroBoM arpojoM



OAKTOPHU KOJU ITIOACTHUYUY
YPOIIUTHUIA3Y

Crapoct

[Ton

Paca

Hacnehe

Hcxpana

Cra3a ypuHa

Nuadbekuuje

ITopemehaj Mmopdoioruje 0Oyopera

Mertabonnuku nopemehaju



NHXWUBUTOPHU U 1

OMOTOPH

KPUCTAJIN3ALINIE

Nuxuburopu

HHpo‘bOCd)aTH
HHTpaTI/I

Marnesujy,

Kucemn
MyKomoucaxapy i

IIpomoTopm

Crasa ypuma
Cmamsera IHypesa

HpHCyCTBo
OPTaHCKOT MaTpmkcy

Jearpo
Kpucranuzamnyje




YPOJIIUTHUIA3A

1
roamHe = npodecHja HexpaHa KIAMA Hacehe :
mo.1 MEHTAJTHTeT KOHCTHTVIHja paca !
nopevehaju craza’ MeTa00IMYKE  reHeTCKH
; Mopgo.1oruje O} | ) nopemehaju dakTopn

HITy9HBabe
mpoMoTopa
|KPHCTAIH3ALH]e

noepehaHa KpUCTAIHYPHja

arperamHja KpacraJja
pacT KpHCTAaIa

MokpahHH KaMeH




TUIIOBU KAMEHAILIA

BPCTE KAMEHOBA

OxcajlaTHH KAMEHOBH

CrpyBurtn

YparHu KaMeHOBH

I{ucTHHCKH KAMEHOBH

KcaHTHHCKH KAMEHOBH

POLEHAT

75%-85%

10%-15%

5%-8%

1-2%

<1%

¥Y3POK

XurnepKkalnuypuja, 1exujipaiyja
Cacras : Kanujym okcanar Uiy Kaiimjym
OKcanar MmoMellaH ca kamiujym ¢gocdarom

XpoHu4yHa uHpekunja Mokpahnor
cucteMa OakTepHjama Koje pacTBapajy ypejy
Cacras: Maruesujym - aMoHHJYM - ocat

T uxT
Cacras: MokpahHa kucenuna

[{uctunypuja
Cacras: Luctun

Kcantunypuja

Cacras: 2.8-

OUXUAPOKCHAICHUH, KCAHTUH U Pa3IN4UTH
MeTaboIUTH JeKoBa (cynpoHaMUIH)



YPOJIIUTHUIA3A

Kinaunuke nocienuiie:
Oncrpykuuja

bonoBU y BUy KOJIMKA
XeMarypuja

Nuadekunje

byOperxHa nHCypuIdjeHIIN]a



