[Mopemehajn pyHKUM]je NOoKaHE U
CUCTEeMCKe UUpKynauuje.
[1aTOPU3NONOLWLKMN MEXAHU3IMN
HacTaHKa wokKa. MO/JC.

poueHT ap Ueunua MNetposuh
NHCTUTYT 33 NATONIOWKY GU3MNONOTUjY

dakynTeT MeanLMHCKUX HayKa



CaaprKaj npeanaBatba

DYHKUMja LUPKYNATOPHOT CUCTEMA
Perynauuja umpkynauuje

NMopemehaju noKanHe unpKynauuje
NMopemehaju cucremcke umpkynaumje
CuHapom myntunne opraHcKke auchdyHkKuumje



OyHKUM]a ULUPKYNATOPHOT
cucrema

Omoryhu gonpemamre KNCEOHUKA U
XPaH/bUBUX MaTepuja Ao caux henuja u
oaNnarare NpoaykaTta metabonmama

KpBHU NnpUTUCAK

TA=MB xINO ogHocHO TA=YB x CD x 10
Manu KpBOTOK

BennKun KpBOTOK



PyHKLUMjA LMPKYAPHOT CUCTEMA

 ®n3nonoLwKm Kpe ce Kpehe camo y jeaHoOM
npasuy

 Hajsehe cHabpeBame 1Mmajy BaXXHW BUTANTHU
OpraHu NonyT cpua U MOo3ra

* Y cuTyaumjama BUTA/IHE YIPOKEHOCTU
nojeauHun opraHu (MonyT LpeBa, KOXKe U
bybpera) mory octatn 6e3 JOBO/bHOI NPOTOKA



Perynauuja nokanHe umpkKynauuje

3aBucKH oA

* CTakba cUCcTeMcKe uupKynaumje (YB, MB, TA,
®C, BUCKO3HOCTU U CacTaBa KPBU, CTarba U
MHTErpmuTeTa KPBHMX Cya0Ba)

* KOHTpPOJIEe OCTBAPEHE LIeHTPa/IHUM (HEPBHUM
N XYMOPaAHUM) U nepudepHmnm (NoKanHnm)
PEry1aTopHUM MeXaHU3MMMA

* [lpeKanunapHu COUHKTEP



HepBHa (LeHTpanHa) perynaumja

* Ba3omOTOpPHM LEeHTap 3a o4prKaBatbe TOHYCA
KPBHUX CyA0Ba (CMMMNAaTUKYC, CPIK
Hapbybpera, PAA cuctem)

 BarycHu edpektn (M1, M3 peuentopu,
a30TMOHOKcMA)



XyMmopanHu pakTopu

* Ba3OKOHCTPUKTOPMU:

— HOpaApeHanuH n agpeHannH (anda mn beta
peuenTopu),

— aHrnoTteH3uH (AT1 peuentopwm),
— Ba3onpecuH (B1 peuenTtopu)
* Basogunaratopm:
— BpaAUKUHUH,
— XxnctamuH (X1 peuentopm),
— NpoCTar/laHANHM



OcTtann pakTopu Koju YyTUYY Ha HUBO
NNOKa/IHe UMpKyaaumnje

NOKa/IHa XUMOKCHJa,

BOAOHWKOBM JOHM,

CO,,

eHaooTtennuHu (ETApeuentopum),
Temnepartypa,

aKCOHCKU pedneKcuy,

jonun (Ha, K, Mr, Kanumnjym),

BUTAaMUHU (TMaMUH, pubodnaBuH, HUAUUH)



Mopemehaju noKanHe uupKynaumje

ApTepujcKka xmnepemmja
BeHcKa xunepemmja
CUHAPOM /IOKa/IHE ncxemuje
Tpombo3a

Embonunja

Mopemehaj ninmdHor cnctema



ApTepunjcKa xunepemmja

* KapaKkTepuLue ce nojayaHMMm AOTOKOM
apTepujcKke KpBU Y3 HOPMAJIHO OTULLAHE

* ETMonowWwKn pakTopu: GU3NYKU, XEMU|CKMN,
BNONOLLKK, HEYypPOreHn, MeTaboNnYKM

* [laTOoreHesa:
— MMONapaANNUTUYKa Teopwuja,

— HeyponapaanTUiKa Teopwuja,

— HeypPOTOHUYKA TeopHuja



KAMHUYKA CAUKA

OTBOPEHO LpBeHa boja permnoHa/opraHa/TK1Ba,
noBehare 06Mma n Typropa opraHa,

nosehaHa TemnepaTtypa TKMBA UKW OPraHa,
NoKkanHo nosehaH metabonmsam,

nosehare oceT/bMBOCTU TKMBAQ,

nosehatbe PyHKUMje TKMBA UM OpraHa



[Tonmepn

y 3arna/bemby,

Xunepemuja y3poKoBaHa CUMNATEKTOMMU|OM,
ex vacuo,

BUKApPHaA Xxunepemuja,

xmnepemuja y cuHapomy Kpahe “steal
syndrome”



,,CMHAPOM Kpahe”
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BeHCcKa xmnepemuja

* KapaKTepulle ce HOPMaaHUM gonpemarse y3 OoTeXKaHo
OTULaHE KPpBU
* [laTONOLWKHM NpoLecn Ha Pa3INYUTUM HUBOMMA KPBHOT
cyaa:
— Y IymeHy
— Y 3unay
— WM3BaH KpBHOT cyAaa
* Ycnepn cpyaHe geKomneHsaumje

* [Mopemehaj paBHOTEXKE NPUTUCAKA Ha HMBOY Kanuaapa
Y3 NPOAY*KeHOo 3a4prKaBatbe KPBU Y Kanunaapy



KAMHUYKA CAUKA

nnasmyacta (UnjaHotTnyHa) 60ja
opraHa/TKuBa,

noBeharbe 06Mma n Typropa opraHa,
CMakberbe TemnepaType opraHa/TKMBa,
NNOKaJIHO CMaHeHe meTabosinsma,
nosehare oceT/bMBOCTU TKMBA U bonN,

HEeKpo3a NnapeHxmma n cmareHa pyHKUMja
opraHa/TKuBa



Arteriole

——
A. Normal

Microvasculature

Increased
inflow Increased

outflow

B. Active
hyperemia

(e.g., inflammation,
physical activity)

Normal
inflow Decreased

outflow

C. Passive
congestion

(e.q., local venous
obstruction,
congestive heart
failure)



CHAPOM NIOKANHE ncxemuje

JenaH oa Hajyewhmnx nopemehaja y nonynaumju

HepaBHoTexXom namehy notpeba TKMBa/opraHa 3a
apTepmjcKoOM KpB/by N MOryhHOCTU KpPBUX Cya0Ba
na gonpeme ncty (nopemehaj Ha HMBoOy aptepwuja)

AHaepobHn meTabonmnsam...y 3aBUCHOCTM Of,
NpPoTEeKAOr BpemeHa moxxe aohu ao cmptn henuje

Y3poumn cy NaToNOWKM NpoLecu:

— Y KpBHOM cyay (y n"ymeHy, 3uay nam BaH)
— Inatko muwnhHor cnoja 3maa aptepuja (MpuHumeTtanosa All)



CHAPOM NIOKANHE ncxemuje

[MaTodun3nonowku aorahaju

Mcnpepn mecTa cy»Kerba A01a3u 40 nopacTa
MPUTUCKa @ HAKOH MecCTa CyXera Harno onaga
XUAPOCTATCKM NPUTUCAK

AKYTHO UIN XPOHUYHO CTakbe (KonaTtepane)

CMMNOTOMM U KJIMHWYKA CNMKa 3aBUCe o NPUCYCTBa
1 CTerneHa pa3BUjeHOCTU KonaTepaHOT KPBOTOKA
(KpaTKOTpPajHO UK AYTrOTPaAjHO CyXKeme)



KAMHUYKA CAUKA

6bnreanno v KacHuje unjaHosa ANCTasiHO O/,
MECTa CY}Kehba,

nag remneparype pernmoHa,
ocnabsbeHe nan oacyTHe nyacauuje,
cMmarbeH 06MM U Typrop TKUBaQ,

6on 1 TpoPUUKe NnpomeHe TKMBa,

HeKpo3a henuja



Tpombo3a

* 3a)XMBOTHO CTBapake KPBHOT YyrpyLwKa Yy KpBHOM
CyAy KOjy NPOMMUHUPA Y IYMEH U KOMNPOMUTYje
UUpKynauujy

e ®U3NONOLWKU NpoLeCc XeMOCTa3e, HAKOH noBpeae,
3aBpLUABa Ce TaKo WTO GOpMMUPAHN KPBHMU YrpyLuaK
6yae ’ncronwen” (aktmsHowhy dnbpUHONNTUYKOT
cUCTeMA) U NYMEH KPBHOT cyaa byae MakCMmanHo
NPOXoAaH Kao 1 npe popmmnparba yrpyLuKka

* Hactanun Tpomb HOCK 3Ha4YajaH PU3UK O OTKMAAaHa
nena Tpomba n nocnegmnyHe embonmje AMCTaaHoO



Bupxodpsbes Tpujac

* LleHTpanHO mecTo Yy HacTaHKy Tpomba
3ay3uma Bupxodsbes Tpujac (Tpnjana)
daKTopa Koju noteumnpajy HactaHak Tpombo3e

1. daKTopu Koju noteHumpajy owrteheme
(3naa) KpBHOT cyaa

2. [lpomeHe y cacTaBy KpPBWU

3. PaKTOpM KOjn pemeTte HOpPMaJIHY
LMPKRyNaumjy



daKTopun Koju noteHumpajy owteheme
KPBHOT cyaa

* NMopemehaj pyHKUUje eHaoOTEena soan rybuTky
dnUbPMHONN3HE AaKTUBHOCTU KPBHOT CYAa
(Xxunokcuja, ayto AT, DaKTEPUjCKU TOKCUHMN,
MeXaHM4YKe ne3nje eHaoTena, nosehame
KOHUEHTpauuje yr/beH ANOKCMAa)

* EKcnpecunja cybeHpoTenHor TKkmBa (HaKoH
owTtehera) Ha Koju aTxepupajy TpombouUnUTH 1
dopmunpajy benn Tpomb (npeterkHO apTepuje u
Cp4YaHe Wyn/bnHe)



[lpoMmeHe y cacTaBy KpBWU

* henunjcke npomeHe y cactaBsy KpBu
(noBehaHa BUCKO3HOCT KpBMU):
— TpombounTosa, epuUTPoLUTO3a, NOANTN0bYANja,
* XymopasiHe npomMmeHe cacTaBa KpBMU:
— nosehaHa KoHUeHTpauuja pakTopa Koarynauuje,
— CMaHeHe aHTMKOoarynaHaca,
— CMatberbe GUOPUHONUTUYKUX PaKTOPa,
— noseharbe aHTUPUOPUHONTUYKUX PAKTOPA,

— Xunepamnmaemumje



DaKTOPU KOjN pemeTe HOPMANHY
LMpPKynaumjy

* YcnopeHa uMpKynaumja:
— WWOK, XMNOBOJIEMM]ja, CPYaHa obosberba ca mannm MB,
apuTmuje,
— BAapPUKO3HEe BeHe, A4e0 U3a CyXKerba KPBHOT cyAaa,

— ayrotpajHa umobuamsaumja nam BULLIEYACOBHO
cefieHe Ha UCTOM MecCTy

* [MpumapHo Aonasun ao dopmupatrba benor (mekm)
Tpomba a HaKOH A0AaBatba EPUTPOLIMTA HACTAjE
LLPBEHWN UAN MELLOBUTU TPOMD



CynbuHa Tpomba

pacT u yBehamre Tpomba,
embonunsaumnja Tpomba,
pacnagame U pa3meKLlaBakse,
opraHu3auuja Tpomba,
peKaHanmnsaumja Tpomoa,
KanundpuKaumja



Embonnja

Komnpomurtosamwe uupkynauyuje embonycom
HOLWIEHUM KPBHOM CTPYjOMm

Embonycu - monekynu nnm yectmue Koju
HOLLEeHN KPBHOM CTpYjom AoBoae Ao embonuje

Embonycu: ersoreHOr UamM eHAOreHor NopeKksaa

Embonmnja morke Aa 3aXBaT apTEPUjCKU UK
BEHCKU KPBHMU cya,

Embonycu: uspctu (4enoBu KOCTH, TKMBA, CTPAHA
Tena, Tymopcke henuje), Te4Hu (Kansbmue mactu),
racoButu (a3oT, Ba3ayx)



Bpcte embonuje

TpombHa
MacHa
Ba3aywHa
[acoBUTa

Embonmnja tymopckum henmjama, HakynmHama
baKkTepuja y cencum...



Bpcte embonuja

* [lpema cmepy KpeTaka

— opTorpagHa embonunja (y cmepy cTpyjarba KpBM
nnn numaee),

— peTporpagHa embonmnja (y cmepy cynpoTHOM of,
KpeTarba KpBU Uan ninmaee),

— napagoKkcHa embonunja (aBa npeaycnosa:
KOMYHMKaLMja U AECHO NEeBU LLAHT).



KAMHUYKA CAUKA

YpPreHTHO CcTakbe

Paleness: 6bheanno n KacHuje unMjaHo3a AUCTANIHO
0O, MecCTa ONncCTpyKUmnje;

Pulsness: nyncaumnje cy oacyTtHe,
Pain: 601 1 KacHuje TpodnYKe NpoMeHe TKMBA,

Paresthesia: HeobuyaH ocehaj bouKarba,
TPHEHA, MPABUHAHA,

Paralysis: oaCcycTBO aKTUBHUX NOKPETQ,
Prostration: onwTa manakcanoct



[Mopemehaju numdpHe unpkynaumje

* Jlumdocrasa

* lumdepem

Right lymphatic duct

e+ Left jugular lymph trunk

Right jugular trunk Left subclavian lymph trunk

Right subclavian trunk

Right
bronchomediastinal
trunk

Left bronchomediastinal
lymph trunk

Thoracic duct

Descending thoracic
lymph trunk

Cisterna chyli

Intestinal lymph trunks

Lumbar lymph trunks



[Mopemehaju numdpHe unpkynaumje

* JlIumdocrasza nopemehaj nmmde HacTao ycnea
nopemeheHe rpahe nmumedHMX cynosa nau
nosehaHor ueHTpanHOr BEHCKOT NPUTUCKA

* lumdbepaem moxxe 6T NnpUMmapHU
(HacnegHn nopemehaju y rpahm aiMmPHmMx
CYy[0Ba: KOHIEHUTANHN) U CEKYHAAPHMU
(owTeherwe nMmdbHUX cyaoBa NPUINKOM
onepauuja, Tpayme, 3payera)



KAMHWYKA npe3eHTaumnja




Mopemehaju cuctemcke
LMpKynauuje

* CMHApPOM LLUOKa
* MOAC



CnHgpom Lloka

* AKYTHM, reHepanusosaHu nopemehaj
nepdysmnje cBMX opraHCKMX cnctema npahen
3HaYyajHUM nopemehajem metabonunsma henumja.

* Ycnep nopemehaja nepdy3unje henuje octajy b6es
OBOJ/bHE KOIMYMHE KMCEOHMKA U XPaH/bUBUX
MaTepuja y3 HaKyn/bakbe PasnnYnNTUX
npoaykaTta metabonnsma Koju 4oAaTHO
noropwasajy MUKpoCcpeanHy



Ctagujymun y pasBojy CMHAPOMA LLOKA

1. NMoyeTHM nopemehajmn Koju mory y3poKoBaTu
CUHAPOM LLUOKA

2. CneunPuUYHM mexaHn3mMm TOKOM pa3Boja
CMHAPOMA LWOKa

3. ®unHaNHKU, 3aje AHNYKMN NYT CUHAPOMA LLIOKA



MHnumjanHu/novetHn nopemehaju

 Kapaunorenun nopemehaju: manurim nopemehajm
cpyaHor putma, nopemehaju mexaHuuke pyHKLMje
cpua, mmonaTtcKke nesunje (1)

* ONCTPYKTUBHU nopemehaju: cpuaHa TamnoHaaa,
KOHCTPUKTUBHU nepukapantmnc, nnyhHa embonuja (1)

e Xnnosonemmjckn nopemehajun: kpsapetve,
rybuTak TEYHOCTU N3 OPraHnU3ma, rnpenasak BoJlyMeHa
vy “tpehin” npoctop (2)

e NnctpnbytnBHmn nopemehaju: cenca,
aHadmNaKca, HeyporeHn, eHAOKPUHOIOLW KN U
meTabonmnukm yspoum (3)



CneundmnyHn MexaHu3Imu

1. KapguoreHwu
2. Onnremujckum

3. AnctpubytneBHU



ROMNEeH3aTOPHUN MexaHN3MU

* 3Ha4ajaH KOMNEeH3aTOPHU XOPMOHCKN 0AroBop
— AKTUBaUMja CMMNATUKYCHOT HEPHOr CUCTEMa
(Ba30OKOHCTpPUKLUMja, ayTOTPaAHCPy3mnja u
ayTouHoy3uja)
— NosehaHo cTBapambe rnyKaroHa,
KOPTUKOCTEPOUAA U KaTeX0NaMUHA

— CeKyHAapHU XxunepangocrepoHusam u nosehame
ocnobaharwa AX



POnHanHM NYT CUHAPOMA LLOKA

Mopemehaj henunjckor
meTabonmsma

/

Mopemehaj okcureHauuje

AHaepobHun meTabonmzam

/

.,

i

Mopemehaj metabonnsma rnykose

" .

laTP {nakrara
JHa/K nymne MeTabonunuka
aumaosa
Hakynsbarbe Ha I
1 oToK henuje MeTtabonmszam
NnpoTenHa

J

Cmarbere

MopacT 1 Katexonamuna,
rnkemmje KopTu3ona u
XOPMOHa pacTa
T nupysara
fvnonusa |frnykoneoreresa |{lnvkoreHonusa
MopacT 1EHpereTcxmx
TpUrAMLEepnaa pesepsu

| npotenna

unprynnwyher
BOJIyMEHA

MosehaH pun3ukK
oa Tpombose

NHPnamaTopHK
oArosop




da3e y pa3Bojy CMHAPOMA LLOKA

1. KomneH30BaHU LLOK - paHa ga3a LWOKa Y KOjoj ce
aKTUBULLY KOMMNEH3ATOPHN MEXaHN3MU

2. JleKomneH30BaHW LLOK — KOMMNEH3aTOPHMU
OZIr0OBOP OpraHMU3Ma He ycneBa Aa OApKu
HOpMasHY nepdy3njy N KPBHU MPUTUCAK
(TopnngHa $pa3a)

3. UpeBep3nbunHu WOK — HacTaHaK
npesep3nbuIHMX NpomeHa y 3axBaheHnm
hennjama



XMNOBO/1IEMU|CKU LLIOK

* ETnonoruja:
— KpBapere (YHyTpalwte nan cnosballke)
— N3pa3suta gexnagpartaumja
— [ybutak npeko N'MT-a (3HavajHe gnapeje)
— [ybnTaKk ypuHOM

— Mpenasak y Tpehun npocTtop (acumtec, onekoTuHe,
HEPPOTCKM CUHAPOM)

 HacTtyna Kapaa ce unpkyamwyhu sonymen
cmamu 3a 15%



XMNOBO/1IEMU|CKU LLIOK

KomneH3aumja:

— AKTMBaUMja KaTexonammHa y3 nosehare nepundepHor
OTNOpPa U CpYaHEe aKTUBHOCTHU

— LeHTpanusaumja u npepacnogena KPBOTOKa

— AyTOMHOY3Mja

PenatnsHO oapKaBarbe nepdysmnje y BUTAIHUM
OpraHMMa U KPBHOT NPUTUCKA

— YKONUMKO ce rybuTak HacTaBM HACTyna
AeKomneH30BaHa a 3aTum u puHaNHa Ppa3a ca
owTeherwem TKMBA

CMPTHOCT 0A1, TPAayMaATCKOr XEMOPArn4yHor LWOKa y
oncery oa, 10-30%



RapAnoreHu WokK

* ETnonoruja:
— cpyaHu yaap (>40%)
— KOHrecTMBHa cpYaHa UHcypuumjeHumja
— ManurHm nopemehaju cpyaHor putma
— KapamomumonaTuja

— TelKe cpyaHe MmaHe (MHcypuumjeHumnje n cteHose
Ba/1BYNa)



RapAnoreHu WokK

* KomneH3auuja:

— AKTMBaLUMja KaTexoNnamuHa y3 noseharbe nepmudepHor
OTNopa 1 cpyaHe aKTUBHOCTY

— CeKyHAapHU XMNepanaocTepoHmn3am

— [oBehara preload-a u ppekBeHue WTO A0AATHO
onTtepehyje mrnokapsa,

— JlopaTHM 3aXTeB MMOKapAda 3a KNCEOHUKOM
e Kako je ocHOBHU nNpobaem N0KanM3oBaH y cCaMom

cpuy, AoaatHo ontepehere cmamyje cpyaHu output,
ED, KpBHU NPUTUCAK N TKUBHY nepdy3unjy

 Hactaje ncxemmnja, henmjcke npomeHe n ooaaTHa
ANchYHKUMja cpLa — 3a4apaHn Kpyr



RapAnoreHu WokK

Kako ocHoBHM npobsiem npeactaB/ba

HemoryhHocTu cpua Aa ucnymna AoB/baH
BOZIYMEH KPBU, MOTY Ce YOUUTU KTUHUNYKU
3HaUW KOHTrecTuBHe cp4yaHe cnabocTtu nonyr:

HabpeKNnxX jyrynapHux BeHa,
OTOKa AOHUX EKCTPEMUTETA,
egema nayha ca Taxmkapamjom,
ONIUTYPUNJOM,

bnegn n xnagHu eKCTpemMuTeTur



ONCTPYKTUBHU LLOK

ETnonoruja:

nopemeheHo nywerwe K
— NnepuKapagHa TamnoHaaa
— KOHCTPUKTUBHU NepuUKapguTnuc

nopemeheHo nyweme JIK
— TE@H3UOHM MHEeYMOTOPaAKC
— WHTPaATOPaKa/IHN TYMOpPU

1 afterload (HucxogHa oncrpykumja)
— MacuBHa nayhHa nam cmctemcka embonuja
— aKyTHa niiyhHa XxunepTeHsuja

— a0pTHa AMceKumja



ONcTpnbyTUBHM LLOK

* [lopemehajy aucTtpmnbyumnjn KpBu ycnen agunataumje
apTepuonaa I0KaAM3oBaH Yy jegHOM aeny opraHM3ma
* ETnonoruja:
— AHadunnakca (oaroBop Ha NPUCYCTBO asiepreHa)

— HeyponouwkKe nospesae (nopemehaja ogHOCa cMMNaTUKyCa U
napacMmnaTukyca)

— Cenca (oarosop Ha nojeaMHe MMKPOOpPraHuU3Ime)
— JleKkoBnma
— Xuno/xuneptepmmja
 HepoBosbaH NPUTUCAK Y KanniapmMma yCcaoB/baBa

HealeKBAaTHY OKCUIreHaUUjy TKMBA Ca Pa3BOjeM NaKTaTHEe
aungose



ONcTpnbyTUBHM LLOK

* Y aHapUNAKTUUKOM LUOKY yC/ea AejcTBa meaunjatopa
HacTaje penaTuBHa XMNoBONEMMUja Koja je npaheHa nagom
KPBHOI MPUTUCKA N KOJ1IANCoOM

* Y HeyporeHOM LUOKY ycnen nospeaa rnase nam UHC-a
A0Na3n A0 naja aKTUBHOCTU CUMMNATUKYCA MM NOjayaHe
AKTUBHOCTU NAPACMMNATUKYCA LLUTO BOAWN 3HAYAjHOM
naay nepudepHor oTnopa U MaCUBHOM nepmndpepHom
Basoaunataumjom (uctnm sonymeH/seha nospLumnHa)

* CenTUYKM LLOK NpeacTaB/ba 3aBPLUHU CTagnjym

nporpecnBHe ANcPyHKLUMje Pa3IMYNTUX CUCTEMA N3a3BaH
MMKPOOPraHM3MMMa



CenTnYKnM LLWOK

Cenca + xunoTteH3unja/nakratum npeko 2mmol/|

Baktepmnemuja (Mp+ nnu Np- 6aKrepuje)

Ocnobaharbe npo3ana/beHCKMX LUTOKUHA NONyT
IL-1, IL-6, TNF-a

AKTMBaAUMja CMCTEMA KOMMJIEMEHTA, Koarysiauuje
Kao M1 maKkpodara

AucodyHKumja enpgorenHmnx henumja ca
nopemehajem KanmnnapHe NPonNyCcT/bUBOCTY,
noBeharbem aaxesmnje, XMNOKCMjU, anonTo3un U
nosehaHum pmM3nkom oa Tpombose



[lpoMeHe TOKOM CMHAPOMA LLOKA

MuKpouupKkynaumja - ekctpaBasaunja TeHHOCTH,
XeMOKOHUEeHTpauunja, oteaparbe AB WwaHToBa

Mayha - reHepann3oBaHU MHTEPCTULMNjANHMU
MHEYMOHUTUC

bybpesu - xunonepdysuja, bybpexHa
MHcyduumjeHumja

[aCTPOUHTECTUHANHM TPAKT - y/iLepaLuje u KpBapera
y )Kenyuy, HeKpo3a 31aa LupeBa, CMatberbe PYHKLUUje
jetpe

LleHTpanHU HEpPBHU CUCTEM - KBAHTUTATUBHMU
nopemehajn ceecTtu

Cpue - cmarberbe KOHTPaKTUAHOCTM, ANjaCTONHA
AncohyHKUMja



CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

[edunHune ce Kao nporpecnBHa AUCPYHKUMUja
ABa WU BULLE OPraHCKMX CUCTeMa HaKOH
AKYTHOT, NO }XMBOT ONAaCHOr CUCTEeMCKOr
nopemehaja xomeocrase.

Boanehu y3pok cmptHocTK y JUH

HajTeXa maHudectaumja HEKOHTPOIUCAHE
cMcTemMcKe nHdnamauuje 1j nopemeheHor
MHGNAMATOPHOT MMYHCKOT ogrosopa(tnpo laHTu)

[MoTeHumjanHo peBep3nbuiHa



CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

* MMpumapHU KOju HacTaje ycnen ANPEKTHOr
NejcTBa eTUoLWKOr paKTopa

 CeKyHAapHW Kao 3aBPpLUHU CTaANjYM TELLKUX
bonectu



CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

ETuonoruja
— WNHpeKTMBHA — YcnoB/beHa NPUCYCTBOM
* BaKTepwuje, BUPYCU U IbUBULLE reHCKUX noammop@Pmsama
— HeuHdeKTUBHA oapeheHnx monekyna nonyr:
¢ O6uMmHa Tpayma n/uamu * IL-6
HeKpo3a * TNF
* MacuBHe ONeKoTHHe * TLR
* LLIOK, MacMBHM CPYaHK 3aCTOj * PAI-1

* Me3eHTepujanHa HEKPO3a

* AKYTHW NaHKpeaTUTuUC

* AKyTHa MHcyduumnjeHunja
jetpe

* ARDS

* MNHTOKCHKaumje



CMHAPOM MYATUNNE OPraHCcKe

ANCPYHKUMje

* MpumapHU - JOMMUHAHTHO aKTUBUPaAHE
henunja HecneundmnyHe MmyHocTn (Makpodara
n HeyTpoduna)

* [fpumapHa meTa genosamba nopemeheHor

MHPIaMATOPHOr 0AroBopa NpeacTaB/ba

eHpoTen, a 3aTum u hennje ceBmnx opraHa

EnHpoTenHa auchyHKUM]ja

P A

MopemeheH
BACKy/lapHu
TOHYC

Mopemehaj
KanunapHor
KopwuTa

Tpombo3a manmx
KpB CyA0Ba

TKMBHa
XUNOKCKja

Mosehare
cnoboaHnx
pagukana

AnonTo3a
henwnja




CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

Immune priming

T Pro-inflammatory cytokines
and -}, anti-inflammatory
cytokines

Self-perpetuating cycle of
uncontrolled immune
activation

Dysregulated Neutrophil and
immune/ macrophage

inflammatory activation
response

Endothelial Gl changes Mitochondrial Hypermetabolism
changes dysfunction

T Coagulation
‘™ Vasodilation

LS Cellular energy
I~ Permeability

failure

J Tissue Cellular and tissue Tissue metabolic
perfusion acidosis and failure
hyperlactataemia

Gourd NM, Nikitas N. Multiple Organ Dysfunction
Organ failure Syndrome. J Intensive Care Med. 2020




CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

* CeKyHpapHH
— ncdyHKUMja eHaAOTENA KPBHUX CYAOBA
— VHTEeH3UBHM HEeYpPOEeHAOKPUHU OAroBOpP
— AKTMBaUMja cuctema Koarynaumje n KOMnaemeHTa

— MacnBHU CUCTEMCKM MHPMANNAaTOPHM OATrOBOP



CMHAPOM MYATUNNE OPraHCcKe
ANCPYHKUMje

EHpoTenHa gucdyHKuUmnja
UHTEH3UBHU HEeYpPOEeHAOKPUHU OArOBOp

* [loja4yaHOo Nlyyerbe CTPEC XOPMOHA NOMNYT KaTeX0NaMMHa,
KOPTU30Na, IMyKaroHa, XopMmoHa pacta npaheHo cTarkem
xnnepmetabonmsama

AKTUBaLUMja cUCTeMa Koarynauuje u
KOMMJIeMeHTa

* Pa3Boj xMnepnHPnamaToOpPHOT U XMNEPKOArynaHTHOT CTakba

MacuBHU cUCTEMCKU MHPNAMaTOPHM OAroBOpP

* [MpomeHe y T'NT, nopemehaj anctpmbyumnje Kpsu y3 owtehere
TKUBaA (CTpec ynkycu)



CMHAPOM MYATUNNE OPraHCKe
AncPyHKumnje — KamHnyke nocneguue

opran nopemehaju

PecniuparopHu cucrem APJIC, miryhna xunepreHsuja

I'nrt Juctensuja abgoMeHa, acquTeC, apaluTHIKH UICYC,
KpBapemwe, /Iujapeja, HICXEMHU]CKH KOJIUTHC

jerpa XunepobunupyornHeMuja, HEKpo3a jeTpe, CMambeHa
NETOKCUKAIlMja aMOHH]jaKa, XeraToMeraliija

OyoOpe3u Azotemuja, onurypHja/anypHja Wi NOJIUypHja, aKyTHa
TyOyJapHa HeKpo3a

KBC CMameme MyJIMOHaMITHOT KallWJIapHOT MPUTHUCKA, CMAbEHhe
w1y nosehame cucTeMCKOr BacKyJIapHoOr oTIopa, oBehame

wi cMawere MB u @OC, nosehame wim cmamemne norpede 3a

KACEOHUKOM
HHHC CMamemne KOTHUTHBHHX clocoOHOCTH, TopeMehaju cBecTH
XemMaTonoe3HH CHCTEM Anemmuja, TpombonuTonenuja, JIMK

NmyHckH cucrem Amnepryja, nHdeknuja, TMmMQponeHuja




CaaprKaj npeanaBatba

DYHKUMja LUPKYNATOPHOT CUCTEMA
Perynauuja umpkynauuje

NMopemehaju noKanHe unpKynauuje
NMopemehaju cucremcke umpkynaumje
CuHapom myntunne opraHcKke auchdyHkKuumje



