BUOZTOLWWKU ETUONTOLLUKU ®PAKTOPU

3AMNAJbEHCKA PEAKLIMIA

Mpod. ap 3opuua JoBaHosuh
Kategpa 3a laTonoLwKy
dusunonorunjy




Caap:Kaj npegaBara

NHdekumja (nedunnHmumja)

Mopena nHdpekymja

MexaHu3amm nHdpekumja (6akTepujcKnx, BUPYCHUX, IMbUBUYHMUX)
ToK 1 ucxoa nHbekumje

Peakuuja gomahunHa Ha nHdekumnjy

CMHAPOM CUCTEMCKOT MHPNAMaTOPHOr 0A4roBopa
[JeduHnuuja cence u ca cencom NoBe3aHMUx CUHAPOMA
JeduHnymja 3anasbema

ETMonoruvja u natoreHe3a akyTHe 3ana/beHCKe peakyuje
MepamujaTopu 3anasbeHCKe peakuyuje

Ynora henuja y akyTHOM 3anasbetrby

Mcxon akyTHOr 3anasbersa

XPOHWUYHO 3anasbeme



UHdeKuunja

AedunHuumja:
UHdekuumja (lat. infectio - omposamu) npeacTaB/ba NPUCYCTBO U

pa3MHOKaBarbe MHGEKTUBHUX Y3POUYHMKA Y OPraHM3My YOBEKa.

NHdeKumnja je BUONOLWKM Npouec, NP KOME Y OpraHnU3am
npoAupPY Pa3HN BUOIOLWKN areHCH, y themy ce Pa3MHOKaBajy U
CBOjOM XMBOTHOM aKkTuBHOLWhy owTehyjy hennje opraHnsma.



UHdeKuunja

KnuHnuka cumnromaronoruja je pesynrar:

* npoguparba MUKpPOOpPraHnU3ama

* NpPoOu3BOAHE TOKCMHA

* peaKkumje opraHmama gomahmHa Ha MHPEKUUjY



UHdeKuunja

U3Bopu MuUKpoopraHmsama:

e EHporeHu (yc10BHO NAaTOreHM MUKPOOPraHU3MM)
* Ersorenu:

Yosek (bonecHuK, KamuoHowa)

Husotumwe (MHPeKTUBHE BONECTU Koje ce NpeHoce ca }KMBOTUHA
Ha YoBeKa Ha3MBajy ce 300HO03e (HNp. Kyra oA nauosa, 6ecHMNo
o/, naca, Muwjn Tudyc o rnoaapa Uta).



[lyTeBu npeHoLWewa

" INPEeKTHUM KOHTAKTOM (HMpP. NPEKO KOHTAMUHUPAHUX PYKY;
CEKCYaHUM KOHTaKTOM: cupuamnc, roHopeja)

= Basgyxom (bakTepujcka nHeyMmoHwuja, TybepKynosa, MEHUHTUTUC,
rpun, 3aywKke, mopbunn)

" UHrectnjom (xpaHom n BOAOM): TPOBaH€ XPaHOM, KONepa,
Xxenatntuc A

* MHoKynaumjom (xenatmntuc B n C, TetaHyc, becHnno)

* MHCeKTUMa-BeKTopMuMa (MexaHNYKU MK BUNONOLLIKK)

" MnaHuetapHo (cndunmnc, pybeona, TOKconsaamosa,
LMTOMErasoBmnpyc)

= JaTporeHe uan nabopartopunjcke uHpeKkumnje



UHdeKuunja
- nogena-

* Mpema BpCTH Y3pOUHUKA: ODaKTepUjcKe, BUPYCHE, NapasuTapHe,
[/bUBUYHE

* Mpema pacnpocTparbeHOCTU: /I0KanHe, poKanHe N onLTe

* [lpema KAMHNUYKOj CUMNTOMATONOIMNjU: MaHUDECTHE,
MHanapeHTHe (CyOKNMHUYKe nHbeKuuje), naTeHTHe (HNp. xepnec
CMMMNANEKC BUPYCHE ndbeKkuuje)

* Mpema TOKY: aKyTHe, cybaKyTHE, XPOHUYHE

* MMpmapHe n ceKyHaapHe



NMoaena nHpEKTUBHUX Y3POUYHUKA Npema rpahu

e baKtepuje
* BUPYCH

* buBULeE
* napasuTu

* NPUOHU (Mane NHGEKTUBHE YecTuLe, NPOTEUHCKE CTPYKTYPE,
KogupaHe reHMma gomahuHa)



MNopena MHPEKTUBHUX Y3POUHUKA NPema NaToreHoCTH

* HenaTtoreHu

* NMoTteHyujanHo natoreHU (ONYPTUHUCTUUYKM)
* [MaToreHun

Hajmarbu 6poj

MMWKOOpPraHn3ama

CY YBEK naTtoreHu
MHoru
MWKPOOPraHN3mMu cy
NOTEHUjANIHO NMATOreHU

Hajsehu 6poj
MUKOOpPraHmn3ama
CYy HenaToreHu



UHPeKuunje
- 0c0bMHe MUKpoopraHusama-

MHBa3UBHOCT: CNOCOBHOCT Npoanpama y opraHm3am gomahumHa,
LWIMPEeHba N Pa3MHOKaBaHa Y Pa3HMM TKUBUMA

MaToreHoCT: reHeTCKU yc10B/beHa 0COOMHA MUKPOOPraHn3ama Aa
aoseay Ao natonowkor nopemehaja m y3pokyjy nojaBy bonectu

BUpPYNEHTHOCT: CTENEH NaTOreHOCTU MUKPOOpPraHn3ma (KBaHTUTET).
[lpomeruBa je

TOKCUYHOCT: cNOoCOOHOCT NPOM3BOAHE er30TOKCUHA (MPOTEUHN) U
eHAO0TOKCUHA (Komnnekcn nmnonoauncaxapmaa)



daKkTopu BUpyneHuuje

[MpeactaB/bajy NPoAYKTE MUKPOOpPraHm3ama Koju nosehasajy
FbMXOBY CNOCOOHOCT M3a3unBarba 60necTn ny 3aBUCHOCTM 0Of,
MeXaHW3Ma AejCcTBa Aene ce Ha:

= dakTope agxepeHumje (Nomarky ocTBapuBarbe KOHTAKTa
MHPEKTUBHOT Y3PO4YHMKa ca hennjama gomahuHa)

" dakTope MHBA3MBHOCTU (NPOAYKTU MHPEKTUBHUX Y3POUYHMKA KOjU
omoryhyjy kbUX0BO LINPEHE Y OPraHn3my gomahunHa: eH3numy,
dbaKkTOpU KOju cnabe ogbpambeHe cnocobHOCTN OpraHn3ma)

" TokcmHe (cynctaHue 6akTepPMjCKOr NopeKna Koje aoBoae A0
nopemehaja ¢yHKUMje henmnja pomahuHa)



TexxuHa nHdekuuje

bpoj x BupyneHuunja MMKpopraHnsama

TeXXMHA MHPEKUMJe = -
OTnopHOCT OpraHn3ma

UHEeKTUBHOCT:

UH}eKTnBHa ao3a: 6poj MMKpoopraHmMsama notpebHmx Aa nsasose
nHpekumjy koa 50% ocoba nanoxeHmnx nHdexkumjm (ID50)

JleTanHoOCT:

JletanHa po3a: bpoj MMKpoopraHmlama notpebHmnx aa youje 50%
obonennx jeamHkmn (LD50)



Bupyc n 6akrepuja

L UIER: GIERTZLGE




BupycHe nundpekumje



MexaHu3mun BUPYCHUX MHpeKuuja

Bupycu cy obasesHu nHtpahenunjckm napasutu
BennunHa supyca: og 25 no 300 nm

[paha BUpycHe YecTuue:

" MuHUManHu smupyc: sBupycHu reHom (DNK Gape

nnn RNK) n npotenmHckm omotay (Kancua)

Nucleic acid

" Bupyc ca omotayem: BUPYCHU FeHOM,
Kancua n BupycHu omotad (henmjckm amnmnaHu
ABOCNOj, BAPYCHN MATPUKCHU NPOTENH, (@) Naked Nucleocapsid Virus

BUPYCHW MIMKOMPOTENHCKN U34aHLN)
/ %Envelope

Spike

" Moceayjy cneyndumyHe NOBPLUMHCKE
BMpPasHe NpoTenHe (nnraHge) Koju ce Bexy 3a
membpaHcKe peuentope aomahuHa.

Capsid

" 3pena, MHPEKTMBHA EKTpaLenynapHa O
BUpPYCHa YyecTtuua-BUPUOH.

S Nudleic acid

(b) Enveloped Virus



PennanKkaTtuBHM LUKAYC BUPYCA

© Entry and VIRUS

3° 1 uncoatin DN
Apcopnuuja: Beansarbe 3a henujy 2% coonic Y © vansoription

and manufacture

¢4 Replication of capsid proteins

[MeHeTpauwuja: ynasak y henunjy

[ekancnpauuja: ocnobaharbe NK

"3:"0""

. Viral DNA 25000n ©

Pennnkaumnja DNK
. TV I | ohe mR"A NN\’\

TpaHcKkpunumja IRNK VIl ONA St Copald sad 00

. AR prohms;’a O;,:o'),t
TpaHcnayuja npoTenHa \ , /
MopdoreHe3a Bupyca: CKkianame °
yecTuua %1
MU3nasak supyca us henuje @ s Bt

new virus particles
LI,OMahMHa @ and their exit from

the cell




Myntunaunkauumja AHA Bupyca

o Virion attaches to host cell

.} e o Host cell
O DNA — G 8

Papovavirus

e Virions are released
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9 Virion penetrates
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Myntunaukaumja PHA Bupyca

Reverse Capsid

Retroviridae transcriptase / DNA
‘ Virus Two identical + stands of RNA
t

o Retrovirus penetrates
] Hos & host cell.
RNA tumor viruses @ cell

DNA of one of the host
HIV-AIDS cell's chromosomes
e Mature
retrovirus
",l‘ leaves host Reverse
. cell, acquiring transcriptase
an envelope as
it buds out.
Identical Ve A S e g';lloannd its g:lt:sls
strands of uncoated
RNA r
() Transcription of the P
provirus may also occur,
Viral proteins ~< producing RNA for new
Y retrovirus genomes and
RNA s RNA that codes for the
\ retrovirus capsid and
envelope proteins. e The new viral DNA is

tranported into the host cell’'s
\ nucleus and integrated as a
provirus. The provirus may

//" divide indefinitely with the
Provirus host cell DNA.



MexaHu3mun BUpPYCHUX nMHpeKuuja

Mocneanue ymHoOXaBawa Bupyca y henmnju gomahuHa:

e LluTongHe (nuTHUKe) peakuumje: anpekTHo owtehewe hennje

e NlyroTpajHe (nep3ucrteHTHEe) nHeKumnje: ymepeHo baaru
(HeuuToMAaHM BUPYCHK)

e ManurHa tpaHcdopmaumja henmje: Tymopcku (OHKOreHm) Bupycum

Mpumep: Epstein Barr virus (EBV) morke ce noHalwaTn Kao UMTONAHMN,
HEUMTONAHU U TpaHchopmuwyhu.



OHKOreHu Bupycum

Bupyc

XymaHu nanunoma supyc (HPV)

Xenatutuc b

Epstein-Barr

Xenatutuc U
XymaHu xepnec supyc 8

HTLV-1

HIV Bupyc

O6nukK

DNA

DNA

DNA

RNA
DNA

RNA (peTtpoBupyc)

RNA (peTpoBupyc)

Tymop

PasnmunTtn Tymopu (yKsbydyjyhu
FeHUTA/THU KapLUMHOM)

XenatouenynapHu KapumHom

BypKkutoB inmdom,
Ha3opapUHreanHN KapLuMHOM,
XOYKMHOB IMMPOM

XenaTtouenynapHu KapumuHom
Kanowwujes capkom

Nleykemuja (T hennjckmn o6mK)

KanowujeB capkom, LepBUKaNHK
KapUMHOM, He-XO4YKMHOB IMmMdOom



O6nuumn BupycHnx nHdeKumja
1. AKyTHe-npoAyKTUBHE UHPeKuunje
2. [ep3ucreHTHe HPeKuuje
HenpoayKktusHe (nateHTHe) MHPeKUuUje (BUpycC ,,y MMpoBamy“-HEMA
penanKaumje Bupyca, aim MOXe Aa ce peakTUBUpPa U JIMTUYKKU 00/IUK).
Mpumep: xepnec BUPYyCcHe HbeKUnje
NpoAayKTUBHe
e XpoHuuyHe uHdpekuuje (Xenatntmuc b n Xenatntuc L)
* Cnope nnu “slow” undekuuje. bpoj Bupyca ce nocreneHo nosehasa
TOKOM Ayror BpemMeHcKor nepuoaa. [lyra uHkybaumja, cnop ToK u
netanHu ucxoa,. MNpumepu: XMB/AMAC)

P2 Akutna infekcija (Virus '
ﬁ 5 % influence)

Hroniéne infekcija (Hepatitis ’
BiC) |

Virusna replikacija

Latentna infekcija sa |
reaktivacijama (HSV)

_—
=

Klinicka latencija S8 Spora virusna infekcija (HIV)“
.,,'1;'*'\‘

| )



Ucxopa supycHe nHdekuuje

3aBuUCK o4 UHTEpaKLUuje Bupyca n gomahumHa

* Bupyc (BUpyneHuuja): obamnk supyca, MHGEKTUBHA 033, FeHCKe
ocobuHe n nyT ynacka

 OTnopHocT gomahunHa: reHCKM paKTopu, CTapocT, NOJ, UCXPaHa,
nMmyHoaedpuumnjeHumja



baKTepujcke nHpeKkuuje



daKTopu agxepeHumnje bakrepmja

* CneyndunyHa peakuuja namehy noBpLUNMHCKUX peuenTopa (Ha henmjama
nomahurHa) u agxe3smBHUX CTPYKTYpPa Ha NOBPLUINHK BaKTepuja (apgxe3uHa).
Mpumepun:

Streptococcus: umbpmje, npotenH ®, AMNOTENXONUYHA KNCE/IUHA

E. Coli: dpumbpunje, dbnarene

P. Aeruginosa: donarene v nunm

P nucieoid ribosomes

flagellum

pasma  cell caopsule i

membrane wall All Rght's Reserved
www. celisalive com




daKTopu MHBaA3MBHOCTU BaKTepuja

EH3mMM Koju omoryhyjy npoaop natoreHor y3poyHMKa Yy OKOJTHO
TKMBO HMNP. NpoTease, XxujanypoHuaase, Ae3oKMpmnboHyknease,
CTpenToKkuHase, ctrapuioKuHase, Koarynase ...

Matrbe nHBa3uBHe BaKTepuje y3poKyjy NOKanHy UHPEKUMjy, a BULLE
WHBA3MBHE MOry 40BECTU A0 cence



dakKTopu Kojuma usberasajy mexaHmsme
HecneunduuHe n cneundpunyHe oabpaHe opraHU3mMa

Kancyna 6aKkrepuja (N. Meningitidis, Pneumococcus, H. Influenzae B,
Streptococcus)

Staphylococcus aureus:

- NnpoTeunH A HeyTpanuuwe IgG

- LMTOZIM3UHUN NN3NPAjY HEYTPOPUIHE NEeyKouUTE N ePUTPOLUTE
- @H3MM Koarysasa: HacTaje TPomMb Koju WTnTh bakTepujy oa,
daroumTose n aHTuTeNna

Streptococcus:
nsberasa parountosy nomohy M npoTemHa n XmjanypoHCKe KUcesmHe
Kancyae, NnpoTemHa Koju MHaKTUBUpPaAjy nam pasrpahyjy aHtutena

Helicobacter pylori : eH3nm ypeasa (y *Kenyuy KOHBepTYje ypejy Yy
aMOHMjaK)

Gonococcus: npoTtease UHaKTMBMpajy Ig A




daKkTopu BUpyneHumje bakrepumja: TOKCUMHMU

" ErsoTtokcuHU (Nnpomn3ssBoae ux yriaBHOM [pam No3uTUBHe bakTepuje,
ocnobahajy ce cekpeuunjom nam NPUINKOM HUXOBE IN3E)

Hnp. Staphylococcus aureus ocnobaha: eHtepoToKcuH B n C
(cynepaHTUreH) Koju nsasma cency, ekcponnjatud A u B, gpyre

TOKCUHE

= EHpOTOKCHMHU (aenosu hennjckor 3maa Npam HeraTMBHUX BbaKkTepuja,
ocnobahajy ce npunmkom pacnaga henmjckor 3nga)

Cell wall Endotoxin

Exotoxin ——@ ¢ ’ ;
® o
°* o', g



EHAOTOKCMHM BaKTepuja

" EHOOTOKCMHM CY NPOTEMH-ANNONOANCAXaPULAHU KOMNIEKCU KOjU
npeacTaB/bajy CTPYKTYPHY KOMNoHeHTy henunjckor 3uaa Mpam
HeraTMBHUX baKktepuja n ocnobahajy ce npu pacnaay henmjckor 3maa

=" Makbe Cy TOKCMYHU O/ er30TOKCUHA
= Cnabwu cy aHTUreHu

dyHKUMje:

" CuHTe3a umtokuHa (IL-1 n TNF-a)

= [pO3HMUA

= Cenca

= AKTMBALMja CUCTEMA KOMMJIEMEHTA

= AKTMBauuja B rnmoouyunta

= AKTuBauwuja Xll daktop Koarynaymje - AUK



ErsotoKcuHu bakrepuja

* Er30TOKCUMHM CYy NPOTEUHU KOje N3y4dyjy yrnasHom Mpam
NO3UTUBHE, ann U Heke pam HeratusHe baKktepuje (V. cholerae).
* JAKMN TOKCUMHU

* majy apunHmTET 33 cneyndPmuyHa TKMBA

MexaHu3MM aejcTBa ersoToOKCHMHa:

e OwTeherwe hennjcke membpaHe n nmnsa hennje

e Kao cynepaHTUreHn aKTUBUPAjy MexaHU3me U cneunPpuyHe u
HecneunduyHe 3aWITUTE, Y3POKYjy ocnobahare nponHbaamaTopHUX
LMTOKMHA M CUCTEMCKE NpomeHe. Streptococcus pyogenes (group A
beta-hemolytic streptococci) npoayKyje 11 pa3nnymtmnx cynepaHTUTeHa,
a Staphylococcus aureus 24.

* NHXMbuumja cuHTE3€E NpoTenHa (ToOKCUH andTtepuje)

*NHxnbunuuja ocnobaharba HeypoTpaHcmuTepa (6OTYNMHCKU TOKCUH,
TOKCUH TeTaHyca)



["onBUYHE MHPeKuyunje

Muko3se cy o6o/berba n3a3BaHa /busmuama.

* KaHangujasa
* Acneprunosa
* KpMNTOKOKO3a



Candida albicans

OkKo 50% yoBe4yaHCTBa je HocuAaal KaHauae (3apa3n ce y AeTUHCTBY,
KaHAMAA NPUCYTHA Ha KOXKU, CNy30KoKKu, TNT-y).

KaHanaa je onopTYHUCTUUYKK NaToreH (CMakbeHa OTNOPHOCT OPraHMU3ma,
Apyra obosberba, UMyHMAedUUMjEHUM)a...).

KaHananjasa ce oCMM Ha OpasiHOj CNY30KOXKM MOXKE MOJaBUTU Ha KOXKM,
HOKTMMa M YHYTPaLW UM opraHnma (0bmM4HoO ce paau 0 CUCTEMCKO]
nHpekumnjn Hajuyewhe koa AUAC-a).

dakrTopu BupyneHuuje Candide albicans:
* aaxe3nHu

e CcTBapatbe eH3uma (npotease, pocdonnnase, nMnase)-onaklaBajy
LWMpere mbmBuLa

e cTBapakbe buodpunama

 aumopdusam (MmopdonowKa NPOMEH/BUBOCT ITbUBMULLA)
* ¢$eHOTUNCKA NJAACTUYHOCT

* mane metabonunuke notpebe



Aunmopdusam Candide albicans

* Candida albicans je
AnMmopdHa, Hanasm ce y ABa
obnunka:

— Kao jeaHohenmnjckmn KBacal,
(0obnyHo Kopg 3apaBux ocoba)

— Buwehennjcka dnnameHTo3Ha
rFbuBuua (Koa nHPpekumja).

* OBanpomeHa je
peBep3nbuiHa



MapasutapHe nHdpekuuje
- @aKTOpPU MHBA3NBHOCTU-

JepHohenunjckm napasutu (npotosoe)

Amebe: npenasak y LUCTe, Koju je npunarohen
3a npeXuB/baBarbe Yy HENOBO/bHUM YCIOBMMA

daKTopu agxe3mBHOCTU (MOSIEKYIMN KOjUMa Ce
Be3yjy 3a nospwnHy henuja):

- NeKTUHM ameba 3a cny3HULY LpeBa,

- NPOTEeUHU NNa3Moaunjyma manapuje 3a
xenaTtouute

daKkTopu Kojuma nsberasajy paroyutosy

(HNp. Nha3moanjym manapuje XuBmy
epUTPOLUTUMA)



MapasutapHe nHdekuuje
- paKTOpU MHBA3NBHOCTU-

Buwehenujcku napasmntu (merasoe)

daKTOpU MHBA3UBHOCTU: LIPEBHU NAPA3UTU (XENMUHTU) HAP. 33
NPOAOP Y OpraHnM3am KOPUCTE NPOTEOIUTUUYKE eH3nume)

EBa3sMoHn mexaHnamm (M3beraBake MMyHCKOT oarosopa gomahuHa)

CeKknysuja: npexms/baBatbe U OTNOPHOCT Ha AUrecTnjy y GaroynTHUMm
henunjama

EBa3sunja: cnocobHOCT napa3nTa Aa NPOMEHOM aHTUreHcKe rpahe
oHemoryhu npeno3HaBake U eIMMUHALN]Y UMYHCKUM MEXaHM3MNMA

UMmyHocynpecuja: nyyere MoJsiekyna Koju gosoae Ao nopemehaja
XYMOPA/THOT UMYHUTETA, MONEKY/1a LUMTOTOKCUYHUX 33 T anmaeouyunTe,
MONEKYNa KOju cnpeyaBajy Npoun3soaty NMMEOOKUHA.



MpuoHcKe 6bonectu
-Creutzfeldt-Jakobova 6onecrt-

* [MpuoHn: mane MHPEKTUBHE YecTULE, NPOTEUHCKE CTPYKTYPE,
KogupaHe reHnma gomahuHa

* [lporpecrMBHO HeypoaereHepaTUBHO obosberbe
* Kopg *KMBOTUHbA: BonecT nyamx Kpasa

Normal prion Diseased prion

| Amino acids
, "1 in alpha helix

Amino acids
in beta helix

Amino acids
in sheet form



Cragnjymumn nudekuuje

NHKybaumoHn (HNp. Konepa
24 caTta, xenatntuc b 180
AaHa, XMB meceuu, rognHe)

[MpoapomasiHum
MaHudpecTtHu
Ctagmnjym perpecuje bonectum

3aBpPLUHU

Severity of iliness and
replication of pathogens

Subclini

Incubation|
Prodromal

Infection

Acute

Convalescent

Resolution



Ucxop uHdekuumje

YuHmnoum koju ogpehyjy ucxop,

uHdeKuunje: UCXOoA:
1. UHPeKTUBHM areHc * O3pgpaB/bere
2. DomahuH  XpoOHM4YHa bonect

* reHeTcke ocobuHe

e cTapocT

* yXPaHbEHOCT e Cenca
e npyre npatehe 6onectun

* KAMUOHOWTBO

* CMpTHU ncxon



Peakuuja aomahuHa Ha uHdeKumjy

* JloKkanHe peakumje-3anasberbCcKa peakuuja

* Onwtn nopemehajum
e [po3HuUA (eHaoreHa xmneptepmuja)
* [lpomeHe npoTenHa naasme

e [IpoMeHe Yy KpBHMM enemMeHTMMa



Tepmoperynauuja

* LleHTap 3a Tepmoperynauymjy ce Hanasm y npeonTUUKoj apeju
npegrer XxMnorasamyca

CORPUS CALLDOSUM
FORNIX

DDASOMEDIAL NUCLEUS

POSTERIOR NUCLEUS

PINEAL GLAND . : & /- ANTERIOR COMMISSURE

s

— — —=——"LAMINA TERMINALIS

h PREQPTIC NUCLEUS

e % S 0
BALLAR Y NG ! ~~ SUPRA-OFTIG NUGLEUS

.
TN OPTIC CHIASM

INFUNDIBUL UM

TEAMENTLIM

/,
VENTROMEDIAL NUCLEUS

Cooper KE. Fever and Antipyresis: the Role of the Nervous System. New York, NY: Cambridge University Press;
1995:145.




Tepmoperynauuja

 TenecHa TemnepaTtypa UMa umMpkKagnjanum putam (36.1°C - 37.4°C)

 HajHurKa je y paHo yjyTtpo (y 6 h) a Hajsuwa nonoaHe (n3mehy 14 un
16 h)

* Buwa je Kog XKeHa y Apyroj N0/IOBUHM MEHCTPYANHOT LIMKAYCa

HoBopoheHyan ncnog 3 meceLa TexKe peryamily TenecHy
TemnepaTtypy

Mana geua mory pa3sBuT BEOMa BMCOKY TeJIeCHY TemnepaTtypy

TenecHa TemnepaTypa je HUXKa Koa cTapujux ocoba (ctora Hucy
CK/IOHE BEOMa BUCOKMM TemnepaTtypama)



Mepere TenecHe rTemneparype
- pacnoH HopMmaJiHe Temnepartype -

e AKcunapHo (36.0 —37.2°C)
* PekrtanHo (36.5 — 37.8°C)
e OpanHo (36.5 -37.5°C)




Peakuuja gomahuHa Ha UHPEKLMjy
- [po3HuLa (eHOOreHa xunepTepmuja)-

EHAOreHn NUpPoreHu:
TNFo, IL-1, IL-6:
ocnobahajy ce n3
MOHOHYK/1EYCHUX
daroumTHUX henuja

EHooreHn nuporeHn -
NHAYKYjY cuHTe3y PG E2
Y TEPMOCEH3UTUBHUM
HEeYPOHMMA
XunoTtanamyca -
eHAoreHa
xunepTepmuja




[laToreHesa rpo3Huue

TepmoperynauyoHu LeHTap Y XMnoTasiamycy nogelleH Ha BULWKX HUBO:

* XeMMjCKa TepmoreHesa - ybp3are metabosiMykmnx npoueca
(noBehaHa npon3Boarba TONAOTE Y jETPU U CKEJIETHUM
Mmmnwnhmma)

* ¢dunsnuyKa repmoreHesa — noseharbe MnMwMhHOr ToHyca u
MunwnhHe KOHTpaKumje

* CMarbeHa Tepmonusa (oagaBakbe TonosoTe)



N

Craaujymu rposHuue

Stadium incrementi —cTagnjym nopacta TenecHe TemnepaType
Stadium fastigii (stadium acmes)
Stadium decrementi —cTagnjym CHU)KaBarba TemnepaTtype

Plateau Defervescence
phase phase

g
@
=
=
-
o
Q
j=5
=
@
-

37
s Body temperature Thermostatic set point

Modified from Fenella C. Nurs Stand. 1997;12:40-43.




MpomeHe y opraHn3my y TOKY rpo3HuLe

Y6p3aHn meTabonnyku npouecu:

* nosehaHa pasrpagra npoTenMHa U HeraTMBaH buaaHc a3oTa

* nosehaHa pasrpagrba MacTu U KOHLLEHTpaLMja MaCHUX KNCENNHA Y
KpBU

* nosehaHa pasrpagtba yI/beHUX XxMapaTa, CMatbeHe pe3epse
[MIMKOTeHa 1 HaroMmunasake NMporpoxhaHe N maeyHe KNCenmHe



Mopemehaju pyHKUM]je opraHa Koa rpo3HuLe

* TaxmKapauja (8-12min/°C)
e TaxunHeja (2-3min/°C)
* CMakbeHa CeKpeuuja y AurecTUBHOM TPaKTy (ycnen HaapaKaja

CMMNAaTUKyca)
e noBehaHa CMHTE3a eHAOoreHnX NMpPoreHa n sazoamnartaumjay LUHCy

— rnaBobosba, ManaKkcanocT, NCMXNYKu nopemehaju
e noBehaHa cMHTE3a XOPMOHa (KaTexonammnHa, TMPEOUAHNX XOPMOHA

[/TlyKaroHa, XopMOHa pacTa)



— A. Fever

Exogenous pyrogens
(lipopolysaccharides)

Kupffer cells
of the liver

Core temperature "C




Peakuunja pomahuHa Ha nHPeKunjy
- NPOMEHE NPOoTEMHA NNa3me-

AKyTHa MHPeKuuja:

- NPOTEUHM aKyTHe dase 3anasmeral
- aNnbymuHm !
-y rnobynmHu (Henpomer€eHM)

XpOHUYHA UHPeKumja:
- anbymuHM ¥ (MAn HenpomerseHK)
- v tno6ynunm T
- NPOTEMHM aKyTHe da3e 3anas/berba- HENPOMEHEHMU



NMpoTenHu akyTHe Ppa3e 3anasberba

MO3SUTUBHU

[loBehare KOHLEHTPaLM|Ee

HETATUBHU

CMarberbe KoHLUEHTpalyje

= C-peaktuBHu npoteuH (CRP)
= PubpuHoreH

= Cepymckun amunounpg A

= Xantorno6uH

= [lepynonnasmuH

= al-Kucenu rnmkonpoTeuH

" An6yMmunHu

=" TpaHcepuH




C reaktivni protein (CRP)

C-reaktivni protein (CRP): n0o3UTUBAH peaKTaHT akyTHe ¢a3e 3ana/bera

HecneundumnyHm mapKep 3anasbersa
CuHTesy CRP vy jetpu ctumynumuie |L-6
HopmanHa KoHLUeHTpaumja go 5.0 mg/L.

dyHKuunja CRP:

* [InpekTHO noacTmnye paroumTosy
* [lenyje Kao ONCOHUH

* AKTUBUPA KOMMNJIEMEHT
Ocnobaharbe UMTOKMHA
AnonTto3a

CRP ce nosehasa Koga;:

* UHdeKuumja

* ACENTUYHUX HEKPOTUYHUX Npoueca (MHPAPKT, ONEKOTUHE,
HarkbereHa TKMBa, MHTOKCMKaLUMje)

* XUPYPLIKNX UHTEPBEHLIM|A



NpoKaAUMTOHUH

Bp3o genyjyhu npotenH akyTHe ¢ase 3anaberba

KoHueHTpauuja npoKanuyutoHmHa: 0.5-2 ng/ml

[1TpOXOPMOH KanuuTOHUHA
* KoHueHTpaumnja ce 3Ha4yajHo nosehaBa y 3ana/beHCKUM CTatbMMa

* Kopg 6aKkTepujcKnx nHekumja n cenTUMYHUX CTakba — HUBO
NPOKANLUUTOHMHA KOpEenpa ca TeEXKMHOM NHPEKLMje N cence -
NpouUeHa TexxmnHe nHbeKkuuja.



NpecencuH

- BUomapkep cence-

 Conybunumu CD14 (sCD14) unnm

npecencuH je cnoboagHu dparmeHT %

CD14 koju ce Hanasn y nnasmu nocne
aKTuBaUMje makpodara y TOKy
baKkTepuUjcKNX MHPeKuuja.

* MpecencuH: < 300 pg/ml

CD64

/ 2 pe

‘,\
toxic

granulations

Dohle
bodies

sTREM-1

s
,\)

* KOoHUeHTpaumnja npecencuHa je
nosehaHa Ko 601ecHUKa ca cencom,
TELWKOM Cerncom m cenTUYHMMm
LLOKOM




MpomeHe KPBHUX enemeHTa Yy TOKY uHdpekuuje

Eputpouutun
Y aKyTHOj UHPEKLUjU-PETKO aHEMMU]A

Y XPOHUYHOj UHPEKUMja—XMNOXPOMHA aHEMMU]A

JleyKouuTtu

AKyTHa baKkTepujcKka MHPeKumMja - neyKoumntusa ( HeyTpodpuaumja)
"nomak y neso”

BupycHa nHpekymnja-nmmdpoumTtosa

Mapa3utapHe nHdekumnje-eo3nHodmnja

JleykoneHwuja (cenca, NHEYMOKOKHa NMHEYMOHMja): UCLUpn/bere pe3epBu

NN aenpecunja KOCTHE CPXKU

Tpombouunutu
TpombouutoneHuja (kog Texxux nHdpekuymja): aaxepeHumja
TpomboumnTa n ANCEMMHOBAHA MHTPaBacKynapHa Koarynaumja (DIC)



Peakuuja gomahuHa Ha uHdpeKumjy

CepgumeHTauunja eputpoumTa

HopmanHe BpeaHOCTU:
MyuwKapum: 2-10 mm/1h
¥eHe: 2-15 mm/1h

EpnTpOounTU CY e/IeKTPOHEraTUBHMN, pp— - B
oAbujajy ce n cnopo Tanoxe nog, AejCTBOM
3eM/bUHE TeXe.

} mm/1h
1hr

.63

ViR e
&g

<

AKyTHe baKkTepujcke nHbekuuje-
ybp3aHa: noBehaHa KOHLUEHTpauuja iy
NpPOTeMHA aKyTHe pa3ze n umyHornobynmHa. Ik

30 cm

XpoHu4yHe nHobekynje-ybpsaHa (mamre y
O[1HOCY Ha aKyTHe nHobekKuuje): HH
nosehaHa KOHUeHTpauuja y rnobynmHa u i
aHemuja. 14

, I
Cc® O O

ey =
a) Westergren tube  b) Westergren tube on the rack

M M
-q'?20cm



CuHApoMm cuctemckor MUHpRamaTopHor
oarosopa (SIRS)

AdedunHuuymja:

[YOUTaK IOKaNHE KOHTpoNe MHPEKUMje NN MPEKOMEPHO aKTUBMUPAHA
peaKuuja ca CUCTEMCKOM "'MOnNaaBoOM' 3ana/beHCKUX MeaunjaTopa
(LMTOKMHA K ApyrMx megnjatopa) nokpehe reHepannsosany
peakunjy—CuHApom cuctemckor uHgaamatopHor oarosopa (SIRS)



AEPUHULNIE CENCE U CA CENCOM NOBE3AHUX CUHAPOMA

UHPEKUUIA — nHdbnamaTtopHM 0AroBop Ha NPUCYCTBO MUKPOOPraHn3ama nnm
WHBA3Mja CTEPUJTHOT TKUBA

BAKTEPUJEMMIA - npucyctBo BMabunHmnx baktepmja y KpBOTOKY

CUPC -2 vinu Buwe oa cnepehnx KAMHUYKNX 3HAKOBA:
* Temnepatypa > 38°C nam < 36°C

* ¢dpekdeHua cpua > 90/MuH

* ¢dpekdeHua gncara >20/MuUH

e pCO2<32mmHg

* neykouuTtu > 12x10°%/l unn < 4x10%/I

CENCA — CUPC ca nHopekuymjom

TELUKA CENCA: cenca ca opraHckom gnchyHKUMjom (YK/bydyjyhu nakTtaTHY aumnaosy,
ONUrypujy, xmnokcemujy, nopemehaje Koarynaumje, MeHTasIHOT cTaTyca)

CENTUYHU LLOK- cenca npaheHa XxMNoTeH3njom (CUCTONHWN apTEPUjCKM NPUTUCAK
< 90 mmHg)

CUHAPOM MYNTUNNE ANCPYHKLUHMNIE OPTAHA (MODS):
ANCPYHKUMja ABaA U BULLE OPTraHCKMUX CUHAPOMA



deduHuumje

CUPC Cenca TewkKa CenTnyHu

, cenca LUOK
UHdeKuumja



ETnonoruja cence

bakTepuje Hajuewhe n3asmBsajy cency

[pam (-) baKTepuje Hajuewhe
[pam (+) BakTepmje mory 6UTH Yy3pOUYHUNLM

[/bnBMUe

Cenca ce Hajuewhe jaB/ba Koa Aeue, cTapux, UMyHoaedULNjEHTHUX
0coba, XpOHUYHMX BoNecHMKa Maaa ce MOXKe jaBUTU KOA, CBAKOra



NaToreHesa cence

pam HeraTuBHe baKkTepuje

* QIMNOMNOANCaxapuam
henujckor 3nga

'Ppam no3utusHe bakTepuje

* Er3oToKcuHu
(cynepaHTUreHm)

Hnp. cTapnnoKOKHM

EHTEPOTOKCHUHHA



Mopemehaj Koarynauuje y TewKoj cencu

Homeostasis




ynora akTUBMUCaHoOr npoTteuHa C

AHTUMHPNAMATOPHO AejCTBO:

- Uhxnbuwe npounssoary MHPNAMaATOPHUX uMTOKMHA (TNF-a, IL-1, IL-6)

- OrpaHun4aBa KoTpsbatbe (rolling) moHouuTa n noanmop@doHyKaeapa Ha owTeheHom
eHpoTeny

AHTUTPOMOOTUUKO AejcTBO:
- MHakTMBMwe daktope Va n Vllla, orpaHnyasajyhu ctBaparbe TpoMOUHaA

dU6pPMUHONUTHNUKO AejcTBO



CenTU4HU WWOK

— MocTtojamwe TewkKe cence + XunoTteHs3uja:
* CUCTOJIHM apTepunjcKkm nputmncak < 90 mmHg,
* cpefrbu apTeEPUjCKMN NPUTUCAK < 65 mmHg,

* WM CMatberbe CUCTOJTHOT NPUTUCKA 3a > 40 mmHg

MaTodunsmonowke nocneaunue: Cuctemckm nopemehaj nepdysumje



CenTnYKu WOK
— KomneH3aTopHU MmexXxaHU3MU-

Cumnatuykum oarosop
* CTUMYNULLY ra bapopeuenTopu y aopTU U KapoTUAHOj PErnju

* [loBehaHa cp4yaHa dpeKdeHLua

* [loBehaHa KOHTPAKTUAHOCT CpLA

* [loBehare yaapHOr BONIYMEHa

e Ba3oKOHCTPUKUM]ja (Y KOXKU, CNTAaHXMYHOM pPermMoHy n bybpery um
BeHcKor pe3epsoapa) UEHTPAZTIM3ALIMIA KPBOTOKA



CenTUYKMU LLOK
— KomneH3aToOpHU MmexXxaHU3MMU-

XOpPMOHCKHM 0AroBOp

* [loBehaHo nyyerbe KaTtexonammnHa
- aApeHanuH (NMo3nUTUBHO AEjCTBO Ha cpLe)
- HopaapeHanuH (Ba3OKOHCTPUKLKja)
 Cuctem peHUH-aHTMOTEH3UH- aNa0CTEePOH
- BA3OKOHCTPUKLUM]a
- noseharbe umpKynuwyher sonymeHa
 AX (noBehaBa peancopnumnjy Boge n nsasmnsa eh)



MMYHCKM 0A4roBop n CMpPTHU Ucxoa Y
CeNTUYHOM LLOKY

Apoptotic depletion
of immune cells;
T,,2 responses

T..1 cytokines
and chemokines

Hyper-inflammatory Hypo-inflammatory
response response
Early Late

.. X
l )
<
O
’ by

Death with acute Death due to primary
organ dysfunction infection or development
due to cytokine storm of secondary infection

Copyright © 2006 Nature Publishing Group
Nature Reviews | Immunology



3anasbemre (inflammatio)

AdedunHuuymje:

* OpbpambeHa peakumnja opraHmama Ha owteherwe nan WreTHe
daKTope

* HecneuuduyHa, cTepeoTnnHa 1 NpeasnanBa peakuyuja
 (OCHOBHa peaKuuja }KMBOT OpraHn3ma Ha owteheme
* ButanHa peakuwuja

* LUwusb je aa ce yHUWTUM UAN YKAOHMU WTETHU PaAKTOP M BpaTH
owTeheHO TKMBO Y HOPMANHY PYHKUMjY U mopPonormjy



[Mlopena 3anasbera

[Mpema Tpajatby (aKyTHO, CyGaKyTHO M XPOHUYHO 3amna/berbe)
[Mpema y3po4yHunumma (eTnonowKka knacmbukauymja)

[Mpema NaToNOLWKNUM NPOMEHAMa Y TKMBY (NaToNoOLWKa
Knacudukaumja)

Mpema noKkanmnsauujmn y opraHmma



ETMonoruja 3anasbemwa

Y3poyHuuu (ersoreHn u eHAOreHu):

NHdeKuuje
MMYHCKM oarosop

MexaHUYKN, TEPMUYKK (ONEKOTUHE, MPOMP3INHE), paamnjaunja m
XeMUjCKN baKTopu

Hekpo3a TKMBa
CTpaHa Tena



AKYTHO U XPOHUYHO 3anasbetbe ce Pas/IuKyjy No AYXKUHU
Tpajarkba U No 06Ky nHpnamatopHux henmja

3a nasbeme

p

3actyn/sbeHocT henuja y 3anasbemny:

| pa3a 3anasbaerba: NOAMMOPPOHYKNEAPHU NEYKOLUTH
Il da3a 3anasbera: MOHOUMTU (MaKkpodasn)

XPOHUYHO 3anasbere: Makpodarm, AMMePoUUTU N NNA3MOLNTU



AKYTHa 3ana/berCKa peaKkuuja

AKYTHO
3ana/bere

J

hennjcke
npomeHe

BacKkynapHe
npomeHe

NosehaHa
BaCKy/napHa

nepmeabunHocr

J

Hakyn/barbe u
aKTuBaumja
neykouyuta

Basogunartayumja




OcHOBHe I0KanHe maHudecrtauumje
AKYTHOr 3anabema

rubor (upBeHMNO)

calor (nopact noKanHe Temnepartype)
tumor (oToK)

dolor (6on)

functio laesa (nopemehaj dyHKUM]jE)

Scab

Injury Rubor, calor Tumor Dolor Loss of
function



BackynapHu oarosop y 3anasbery

" [IponasHa Ba3OKOHCTpUKLMja (cekyHae)
» Baszogunataumja (aptepunone, BEHyNE;
MUHYTE)

* [loBehaHa BacKynapHa nepmeabunHocT

Vasoconstriction

irteriole dilston

va“d"auon Vanulo dhlabon




Meaujatopu 3ana/beHCcKe peaKuuje

MEDIATORS SOURCE
Preformed mediators [ Histamine Mast cells, basq*'"s. p‘ate’ets
~ Lysosomal enzymes Neutrophils, macrophages
- Prostaglandins All leukocytes, platelets, EC
Leukotrienes All leukocytes
Newly synthesized —— Platelet-activating factors  All leukocytes, EC
<k Activated oxygen species  All leukocytes
Nitric oxide Macrophages
- Cytokines Lymphocytes, macrophages, EC

Factor XIl (Hageman _[ Kinin system (bradykinin)
factor) activation Coagulation / fibrinolysis system

—— & }anaphylatoxins

Cap
Csho (membrane attack complex)




MpedopmupaHmn megujatopu

XUctamuH CepoTOHUH

* [lopekno: mactountun, 6asodunHn * [lopekno: TpomboUUNTH
JIeyKoumnTun, TpomboumnTtm

 [lejcTBO: BasoauaiaTauuja,
 [lejcTBO: BasoausiaTauuja, noseharbe NpPonycT/bUBOCTU
noseharbe NponycT/bUBOCTU KPBHWUX CyA0Ba
KPBHUX YO0BA, aKTUBMUpPAHE
eHgoTena




JIn3030ManHU €eH3UMM

Kucene npotease
HeyTpanHe npoTtease

— EnacTasa
— KonareHasa
— KaTtencuH

AHTUNpPOTEase
— ol-aHTUTPUNCUH
— o2-MUKpPOrnobynmH



HoBocuHTEeTUCAHU meaunjaTopu
- meTabonnTn apaxmaoHcKe KucenmHe-

Steroids inhibit - --» (_ Phospholipases

Other

ARACHIDONIC ACID BT
lipoxygenases

» HPETEs —» HETEs

COX-1 and COX-2 inhibitors, __ X' 3

= — =
aspirin, indomethacin inhibit Cyclooxygenase

Prostaglandin G, (PGG.,) 5-HPETE —————> s»nFrE
v (f12-u|;o‘xnonuo; 1 | Chemotaxis l:\
Prostaglandin H, (PGH,)
Leukotriene A, (LTA,) ——» Leukotriene B,
o v "
Prostacyclin Thromboxane A, Leukotriene C, (LTC,)
(PGI,) : (TXA,)
Causes Causes Leukotriene D, (LTD,)
vasodilation, vasoconstriction,
; i o Eq (LTEy _
* ‘ Lipoxin A Lipoxin B
PGD, PGE, (LXA)  (LXB)
Vasodilation i Inhibit neutrophil adhesion ’?
Increased vascular permeability and chemotaxis

Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.
Copyright @ 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved,



HoBocuHTEeTUCAHU meaunjaTopu
PeaktusHu 06amnumn KnceoHmka (ROS)

* 0,° (CynepoKkcua aHjoH
pagnKan)

H,0, (BogoHuK nepokcma)

 HO° (XuapoKcunHu pagukan)

* HucKa KOHUeHTpaumja:
nojavyaHa eKcnpecuja UMTOKMHA U
aXe3BHUX MONIEKyNa

* BMCOKa KOHUeHTpauuja:
1) owTehere eHaoTenHmx henuja

2) aKTMBaAUMja npoTeasa u
MHaKTMBaLMja aHTUNPOTEas3a

3) owTehere apyrnx henmjckux
TMNOBA



HoBocuHTeTUCAHU meaunjaTopu
-A30THU oKenpa (NO)-

* Basogunarartop

* [lpoaykyje ce genosarem
NO cuHTasze 13 JlI-apruHuHa

&
NO + O3 —» OH"+NO,
P\
Activation Y I e
stimulus e Q&
IL-1, TNF, Microbe
IFN-vy,

endotoksin  \acrophage



HoBocuHTEeTUCAHU meaunjaTopu

-LIUTOKNHU-

Microbial products, other cytokines, toxins

ACTIVATION OF MACROPHAGES
(and other cells)

LOCAL EFFECTS SYSTEMIC EFFECTS
n H——
Vascular endothelium Leukocytes Fibroblasts « Faver
» § Expression of leukocyte | |  Activation + Proliferation X Lzuk?cytgsns
adhesion molecules * Production of * ¢ Collagen t ctu,_e-p o4
« Production of IL-1, cytokines synthesis . ?ro 9'"';
chemokines : g'ppe g
» § Procoagulant and #Sleep
{ anticoagulant activity
[ | |

' . ~ SYSTEMIC
‘ INFLAMMATION I REPAIR MANIFESTATIONS
—— " OF INFLAMMATION




LLUTOKMHM Kao meaujaTtopu 3anasbeHCKe
peakuuje

Nopena:
1. MpoUHGNAMATOPHU LUTOKUHMU:
* TNFa, ILL, IL6

2. AHTUMHPNAMATOPHU UUTOKUHMN:
IL-10 - nHXMbuLe cTBapare NPOUHPIaMATOPHUX LUTOKMHA



Cucrtem KomnaemeHTa

COMPLEMENT ACTIVATION EFFECTOR FUNCTIONS
C5a, C3a: Inflammation

s Y e .
\ ey Rl
Caa C3b: Phagocytosis
= @
Antibody / LI e b?'ooognmon of bound gg:r Phagocytoss

MAC: Lysisof A

'-‘“i" microbe

Mannose- Formation of
banding lectin membrane attack
complex {MAC)




Cucrtem KomnaemeHTa

C3a, C5a (aHadMNaTOKCUHMU): aKTMBMPaAjy MacTouuTe U
6a3odunHe neykoumte ga ocnobahajy xuctamuH

C3b: oncoHuH
C5a: xemoTaKca neykouuTta

MembpaHcKkmn HanagHu Komnaeke MAC (C5b-C9): owtehere
dochonmnnuaHe membpaHe hennja



KUHUHCKKU cuctem U Koarynauyuja

Xl Factor XIl (Hageman factor)

Cofact Collagen, basement membrane,
?.;,a\;:\,g;—v /' activated platelets

>

K Xlla Factor Xlla

caKsi'c‘::jg | Kallikrein <——— Prekallikrein Clotting factors g:tﬂnlg
| i
Thrombin

HMWEK = Bradykinin

Plasminogen =—— Plasmin — Fibrin — Fibrilogen

Fibrinolytic 1 B N
symg‘:.ﬁ Fibrin-split products  fibrinopeptidi

C3 ———— C3a | ,
Complement
J cascade
C5 = C5a




[fpomeHe NpPonyCcT/bUBOCTU KPBHUX CyAOBa
- EKcyaar-
[MoBehaHa nepmeabuaHOCT KPBHUX CYA0Ba U eKcyaalumja TEYHHOCTU —>

EKcypaTt: caaprkm BENNKY KONNYMHY NpoTenHa, Aocta henunja u
cneundunyny Texkmnny > 1.020.

Hydrostatic Colioid osmotic
pressure — = I pressure
o e
o o e e =
. o Bl o ¢ o o
A. NORMAL o ,;o v : o ® : 3 oo o Plasma proteins
Increased hydrostatic pressure Fluid leakage Decreased colloid osmotic
(venous outfiow cbstruction, pressure (decreased protein
e.g., congestive heart failure) synthesis, e.g., liver disease;
—- A | s & L increased protein loss, e.g.,
P - < kidney disease)
B. TRANSUDATE ® i< e o

C. EXUDATE S i e o . e z —— Vasodilation and stasis é
H
- - : - s
\ i i =
W, o b Increased interendothelial spaces L=
o o



O6auum 3anasberba Npema TUNy ekcyaara

1. Cepo3HO 3anasbere (eKkcyaaTt ca HUCKOM
KOHUEHTpaLnjom NpoTenHa)

Y3pouu: BUpycHe MHdEKLUNje, UMYHCKe

peaKkuuje, mexaHWYKa owTehera TKMBA

2. THOjHO (NypyneHTHO) 3anasbeme (rHojje
rycta, 3amyheHa, Xyto3eneHa TeYHOCT CaCTaB/beHA
o1, MPTBUX NeyKoumTa (yrnaBHom HeyTpoduna),
dnbpurHa, MMKpoopraHmsama n nsympamx henuja
TKMBA).
Y3poK: 6bakTepujcKka MHpeKumja

- dnermoHa — AndY3HO rHOjHO 3anabere

- Ancuec — OrpaHNUY€eHo rHojHO 3anasbere

3. PnbpnHO3HO 3anasberbe (ryctn ekcyaaT ca
MHOro éubpurHa n mano TeYHOCTH)

Mocneamnua XPOHUYHOT MM HEMOTNYHOT 3apacTama
FHOJHOT 3ana/beHa




O6auum 3anasberba Npema TUNy ekcyaara

MueyaomembpaHoO3HO 3anasbemwe (061K
$NOPMHO3HOT 3ana/berba; Ha NOBPLUNHM
CNy30KorKa ( Hnp. upesa, agndrepuja)

4. XemoparnyHo 3anasbere (KpB y rHOjHOM,
CepPO3HOM UM GUbpPUHO3HOM eKcyaaTy)

5. KatapanHo 3anasbeme (jaB/ba ce y
OpraHmMma Koja umajy cnocobHoOCT nyyema
CNY3M : CNY3HMLA HOCa, Xapeno, nayha,
NHTECTUHAIHWN TPAKT...)

6. lAaHrpeHo3Ho 3anasbewe (KomnamKkaumja
GNOPUHO3HOT AN THOJHOT 3anasbetba).




henunjcka u TKMBHA peaKkuuja y akKyTHOM
3anabemy

* EHpoTenHe henuje T
* JleykouunTun
* ToomboumnTH

henuje y Be3aMBHOM TKUBY:
* MacToOLUMNTU

* MakpodarHe henuje

* dbnbpobnactu

KomnoHeHTe
eKCcTpauenynapHor maTpumkca:
KonareH

EnactuH

[MMKONPOTENHU
[lpoTeornnkaHu




EHpoTtenHe henuje

= CeneKTUBHO nepmeabunHa bapmjepa 3a eHAOreHe n er3oreHe
nHbNamaTopHe cTumynyce

" Perynauuja ekctpaBasauuje neykoumTta (EKCnpumupajy aaxe3noHe
MOJIeKy/e U peuenTtope)

= Perynauuja u moaynaumja MMyHCKOr oAroBopa



henujcka peakumja y akyTHOm e e
3anabemry

ACTIVITY st

1. HeytpodunHu neykouuntu:

* [lomnHaHTHe henunje y akyTHOM 3anaberby

* JaB/bajy ce y npBux 24 caTa, KpaTaK NOJIYXKUBOT

* OyHKUMje: paroymTosa, YHMLWITaBaAKE N AECTPYKLUMU]a
NHrecTupaHmx baktepuja NyTem 1IM3030Ma/IHUX EH3MMA

2. MoHouuTHO-MaKpodarHe henuje:

* 3amemyjy HeyTpodunHe neykoumTe nocne 2-3 AaHa

* Mmajy AyXu nony*KmeoT

 Mory aa ce gene n npoanwepuily y MHpaammpaHom
TKUBY

* OyHKUMje: paroumTtosa Behmx yectnua, npeseHTaumja u o sn:
npouecoBatba aHTUIEHa, NPON3BOAHA MHDIAMATOPHMUX ”“f‘."’\"a_""
megmnjatopa (MeTtabonntn apaxmaoHCKe KUCENMHE,
LMTOKMHMN), NpunNpema TKMBa 3a penapauujy.

N\

Al



henunjcka peakuuja y akyTHOM 3anasbemy

3. lumdouyuntn:

* [lomnHaHTHe henuje y XpOHMYHOM 3anasbetlby, KoAa
BUPYCHUX MHPeKUMja (rpun, pybeona, 3ayLlike, MHOEKTUBHA
MOHOHYKN€03a) U HEKNX BaKTepunjckmx MHpekumja (Benmkm
Kawasb U TybepKonosa)

PyHKUUje:

* T ammodountn nponssoge NMMPOKUHE

* B aumdbountn npomnsBoge aHTUTENA

4. EO3MHOPUNHU NeyKouUnUTu:

* Hanase ce KOA, aKyTHOI U XPOHMYHOT 3ana/beHa
[JOMMHaHTHe cy 3anasbeHcKe hennje Kog napasnTapHUX
nHbeKuunja n aneprmja

dyHKUMje: parounTosa n NPon3BoAHa aHTUXUCTAMUHA




henunjcka peakuuja y akyTHOM 3anasbemy

5. ba3opuAHU NeyKoLUTU: NPOU3BOJE XUCTaMUH

6. Tpoombouuntun
e Cappxe maTepuje noTpebHe 3a Koaryaaumjy Kao u
megmnjatope 3anasberba (CEPOTOHNH —
Baszoaunataumja u TPOMBOKCAH A —

KpaTKOTPajHa Ba30OKOHCTPUKLKja)

* AKTuBUpa nx PAF (pakTop akTMBaumje TpomboumTa)
KOje n3ny4vyjy makpodaru, HeyTpodunHu
neykouuTtn n eHaotenHe henwje.




MacTtouutu

AKTuBauumja macrouuTa:
XNCTaMMUH
NPOTEOrNNKAHU
npocTarnaHaAuHU
NAD
npoTease
LUTOKNHM

Ctumynauymja macrouyura:
- CUHTEe3a: LMTOKMHA N XEMOKUHA

{ m-u
{Chmoll'mu
‘t' \ mFO".

Attract
Deposit ECM




henunjcKka peakuuja y akyTHOM 3anasbemy

* MapruHauuja neykouuTa: 3ay3rmMmate MBMYHOT NO10Xaja Y KPBHOM
cyay

* KoTtpsbame (rolling) neykouunrta: cenekTMHM eKCNPpUMMUPaHN Ha
neykoumtuma un eHpgoteny (aktmsaumja ca TNFa m IL-1)

* Apxe3unja neykoumuTa: XeMOKMHU A0BOAE A0 eKcnpecuje
eHpoTtenmnHa ICAM (nHTepuenynapHu aaxeansHu monekyn) n VCAM
(BackynapHu henunjckn agxesmBHU MOJIEKYN)

-UHTEerpuHu neykouuta pearyjy ca ICAM n VCAM: agxe3snja neyKkouura
3a eHAoTenN.

* TpaHceHAOTENHA MmuUrpaumja NeykouuTa: ekcnpecuja apyrux
aaxe3noHmnx monekyna PECAM1 (tpomboumntHo-eHaoTenHn hennjckm
aAxe3nBHU MOJIEKY/T), XeMOKMHU omoryhaBajy n3nasak seykoumTa us
KpBHOT cyaa.



Ynora cenekTuHa U MHTErpuHa y MUrpaumju
NeyKouuTa

CeneKktuHu UHTerpuHu
—

MapruHaumja KoTprbatbe AKTuBauuja CTG6MJ1I:ICI Murpauuja
UHTerpuHae aaxesuja Kpo3 eHaoTen
Leukocyte ' Sialyl-Lewis X-modified glycoprotein

WHTepruHu (cTare HUckor

NHTepruHu (cTare
BUCOKOI apuHUTETA)

Integrin ligand
(ICAM-1)
[ ]
® L |

Cytokines Macro

phage
(TNF, IL-1) with microbes

Fibrin and fibronectin

(extracellular matrix)

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



Ucxoa aKyTHOT 3ana/berba

H ACUTE INFLAMMATION RESOLUTION
1 ° Pe 3 on y u Mj a * Vascular changes * Clearance of injurious stimuli
« Neutrophil recruitment « Clearance of mediators and acute
* Limitad tissue injury inflammatory cells

* Replacement of injured cells
* Normal function

(He ponasun go owTehera

TKMBa UM pereHapaumja g%g:m
TKMBA aKO je AOoLWN0 A0 B cons
owTehema)

* Trauma

Progression

2. OpraHmsauymja
(nponudepaunja BeaMBHOrN

TKMBa U c|>m6po3a-ommba|<)w_’

* Viral infections
« Chronic infections

Healing

3 * Parsistant injury .‘ FIBROSIS
X * Autcimmune diseases » Collagen deposition
. XpPOHMYHO 3anasbemre s . 9/ S
* Angicgenasis
* Mononuciear cell InMtrate
» Fibrosis (scar)

4. Komnaumkayumje (Hnp. + Progsese e iy
abcuec)



XPOHUYHO 3anasbemwe

* [locTeneHn HacTaHaK, cnabuju NHTE3UTET, AYKK TOK (HEKONKO
Heaesba, meceum)

* HacTaje U3 aKyTHOT 3anasberba Uan Kao de novo npouec

* JaB/bajy ce cnegehun npouecu:
-MUMYHCKWN OAroBop
-baroumTo3a

-HeKpo3a

-3apacTarbe

* KapaKkTepUcTuke:

- IOMUHUPAjY: MOHOUuUTHO/MmaKpodarHe henuje, numdouunty,
NAasmMouuTu

-401a3U A0 AeCTPYKUUje TKMBA

-penapaumnja owteheHor TkMBa GUOBPO3HNM TKMBOM (OXKMU/baK) U
aHrmoreHesa

-nponudepaTtusBHU NpoLecn AOMUHUPA|Y



Y3pouu XpOHUYHOT 3ana/betba

NMep3nucreHTHe MHPeKuuje

— OpraHn3mm o6MYHO Masie TOKCUMYHOCTU KOju U3a3MBajy peakLnjy KacHe
NpPeoceT/bUBOCTH

— Mycobacterium tuberculosis v Treponema pallidum y3poKyjy rpaHy/IoOMaTO3HY
peakumjy

MpoayKeHo nsnarare NOTEHLUMUjaIHUM TOKCUYHUM areHcuma
— ErsoreHu areHcu (HNp. CUANLKjYM ANOKCUA Y3POKYje CUANKO3Y)

— EHporeHu y3poyHumum (HNp. aTepocKkaeposy n3as3mnmea okcnamcaHum LDL)

AyTOMMYHOCT
- XpoHUYyHe nHpnamatopHe 6onectn (peymatonaHm apTpmUTUC, MyATUNA CKNepo3a)

lNpeoceT/bnBOCT

— XpOoHMYHa aneprujcka bonect (HNp. 6poHxMjanHa acTma)



henunje XpoHUYHOr 3anasbera

Makpodaru
AKymynauuja makpodara HacTaje Kao pesyntar
KOHTUHYWUPAHOT U3/1aCKa MOHOUMUTA U3
LMPKy/aumje n N1oKanHe npoandepauymje Ha
MecTy nHdnamaumje
[Mony*XnBOT TKMBHUX MaKpodara je HEKOIMKO
MeCeuun UAN rogmnHa NoNyKMBOT MOHOLUUTA Y
KpBW je oKo 1 aaH

* Jlumopounutu

Makpodaru (AlNR) npukasyjy aHtureH T
ammeoumtuma n ctumynumwy T henujckum
0O4roBop

AkTMBUCcaHn T amnmdpountn npeko IFN-y

nokpehy moHouute 13 uMpKynaumje

Nnasmouuntu

EosnHodpunHu rpaHynountun

Circulating Adherent Emigrating

Immune
response:
Activated

T cell

Microbes,

cytokine (IFN-Y) IL-4,

Activated
macrophages

INFLAMMATION AND REPAIR

TISSUE INJURY * Growth factors

* Reactive oxygen and (PDGF, FGF, TGFj)
nitrogen species * Fibrogenic cytokines

* Proteases * Angiogenic factors

* Cytokines, including (FGF)
chemokines * "Remodelling”

» Coagulation factors collagenesis

* AA metabolites




XPOHUYHO 3anasberse
- UHTepaKkumja ammadbouuta u makpodara-

Tnmobountn 1 makpodaru ytmuy jeaHu Ha apyre.

AKTMBUCAHU MmaKpodaru: IL-1, TNF (aktuBupajy nnmooumnte) u
APYT 3ana/beHCKN MeanjaTtopu

AKTMBUCAHN numpoumnTn: IFN-y 1 apyrun 3ana/be€HCKN megnjatopu



O6/MUM XPOHUYHOT 3anaberba

1. XpPOHMYHO arpaHy/1I0MaTO3HO 3ana’bere

Aneprunjcke peakumje (bpoHxujaanHa actma)

XpOHUYHe BUPYCHe HPeKLUMje (xepnec)

XPOHWYHE ayTOMMYHCKe bonecTtu (peymatonaHu aptputuc, KpoHosa 6onecr)
XPOHWYHA XEMU]jCKA MHTOKCMKaLMja (aIKOXOTHU XenaTUTKUC)

XPOHWMYHO rPaHy/IOMaTO3HO 3anasbere (HacTajy rpaHy/iomu)
bBakTtepujcke nHpekumje (tybepKrynosa, nenpa, cmndbuamc)
[TbuBuYHe nHPekumje (Histoplasma, Blastomycosis)
HeopraHcku enemeHTH (cunmumnjym amokcua)
CrpaHa Tena
NanonaTtcku (capkonaosa)



[PpaHYyNOMATO3HO 3anasberbe

AKyMmynaumja Bennkor bpoja makpodara v tbbnxoBa arperaymja-
rpaHy1IoMuU

1. UHPEKTUBHU rpaHyIOMU

2. HeMHdEKTUBHU rpaHyNIOMM
[PaHYyNOMM OKO CTPaHOr Tena
[paHy/IO0MKM HEMO3HATOTr Y3POKa (capkonao3a)



paHy21I0MaTO3HO 3anasberbe

HacTaje ycneq npucyctBa areHca Koju ce He MOTy YKAOHUTU AN
nocebHO Pe3nCTEHTHUX Y3POUYHMKA:

* Kafa cy makpodarn ycnewHo ¢paroumMToBasIM areHc aau je oH
OCTao Yy kbMnMa

* Kaja Ce jaB/ba 0AroBOP aKTUBUCAHUX T ammpounTa

Pas3nnKyjy ce rpaHy10MU:
* [panHynomu enntenonanmx hennja
* [paHYyNOMMK OKO CTpaHOTr Tena

* EnutenoupHe henunje: aktuBnpaHm makpodaru, sennke henuje ca
obunHom, bregom NEHACTOM LUTOMAA3MOM

* LInHOBCKe HacTajy dy3njom makpodara, umajy nepmdepHo
NOCTaB/beHA jeapa



paHyn1I0M

gn v.'-‘.'n- "‘.‘|°
A\ ° NECROSIS
e

1. Fibroblast 4. Neutrophil 7. Macrophage
2. T-cell 5. Dendritic cell 8. Foam cell

3. B-cell 6. Epithelioid cell 9. Giant cell




paHyZ1I0MaTO3HO 3anasberbe

NMaTtoreHe3sa:

 Makpodaru paroumnTyjy aHTUTEH U
npe3eHTyjy 3a CD4+T anmdoumntuma
Koju ocnobahajy umToknHe (yrnaBHom

INF-y)

* INF-y poBogn oo TpaHchopmaumje
MaKkpodardHmx henuja y enurenongHe v

UuHoBcKe hennje

* AKTuBUCaHU maKpodaru cekpertyjy IL-
12, IL-1, TNF Koju akTMBUpajy HOBE

CD4+T numdouute

[ Activaled T call

ACTIVATION
(andotoxin,
fiorenectin,

chemical
madiators)

/
—
L}

TISSUE INJURY

* Toxic oxygan metabolitas

* Proleases

« Neutrephil chamotactic
factcrs

* Coagulation laclors

* AA metsbolites

* Nitnc oxide

. W'"o [IFN-Y)
NONIMMUNE S

<‘. Monocyte/
" macrophage

FIBROSIS

* Growth factors

{(PDGF, FGF, TGF})

« Fibrogenic cytokings
* Angicgenesis

facters (FGF)

* "Ramodsling”

collagenases




[PpaHYyNOMATO3HO 3anasberbe

a Caseous granuloma b Non-necrotizing granuloma

MoXXe nmatu
LEHTPaHY Ka3eo3Hy
HeKkpo3y (TBLW) nau
He (capKoupo3a)

@ B cell a Neutrophil ~ €® M. tuberculosis

@ CD8" T cell . Chsaiim Macrophage

@ CD4" T cell Fibroblast

Nature Reviews | Microbiology
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