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PecnnpaTopHM cnuctem

PasmeHa racoBa oBuja ce y a/iBe0/1apHOM
npocTopy 3axBasbyjyhun nctropemeHom
CUHXPOHM30BAaHOM OAiBUjatby TPU
npoueca:

1. nnyhHa BeHTMNaUMja ca
ANCTPUOYLUMjOM yaaXHYTOr Ba3ayxa

2. Andy3unja racoBa Kpo3 pecrnmupaTopHy
MeMbpaHy

3. nayhHa nepdy3unja




PecnnpaTopHM cnuctem

* nayhHM cnctem GyHKUMOHULIE eDUKACHO Y CBUM CTakbMMa
MeTabonnyKke aKTUBHOCTU OPraHmM3ma

* edUKACHOCT Y3 MMHMMAJIHU YTPOLLAK EHEPTUjE

* 0b6e3b6ehyje oaprKaBatbe KOHCTAHTHUX ONTUMAJIHUX NapLUjaHUX
NPUTUCAKA Y apTEPUJCKO] KPBU

- KnceoHwuka (96-100 mmHg nam 10-12 kPa)
- yybeH anokemnaa (35-45 mmHg nam ~ 5 kPa)



PecnnpaTopHM cnuctem

* CNPOBOAHM AMNCAjHU NYTEBM — NPOAaA3 33
KpeTatbe Ba3a3xa

- auuHyc (pyHKUMOHaNHA jeanHmua nayha)
- pecnupaTtopHa 30Ha (1,2 m?)
* nayhHa unmpkynaymja

- Kanunapwu cy MHTerpaaHu Aeo anseonapHor
3upa (70 m?)

- nayhHa umMpkynaumja (Mamba 3anpemuHa, HUKU
NPUTUCAK, HUKM OTNOP U Tatbn MUWIMhHK CNoj Yy
nopehemry ca CUCTEMCKOM LUPKyNaLLMjoOM)




MexaHn3am ancama

* nayha u rpyaHu Kow Mmajy enactTMyHa cBojcTBa Koja omoryhasajy
eKCcnaH3unjy TOKOM nHcnupujyma u spaharbe Ha BOJIYMEH MUPOBatba TOKOM
eKkcnupujyma

KomnaujaHca:

* je mepuao HaayeeHocT nayha 1 npeactaB/ba penaTtmsHy nakohy ca Kojom
CTPYKTYpe nayha mory butn pacterHyrte

* peynnpoyHa je enacTMYHOCTH

e oapeheHa je anBeolapHUM MOBPLUMHCKUM HAaNnOPOM M eNacTUYHUM
cunama nayha v rpyaHor Kowa

nosehaHa KomnaunjaHca (emodunsem)

CMakbeHa KomnaujaHca (mMHeymoHuja, nayhHu egem, dnbposa nayha)



Anctpmnbyumnja BeHTUNaumje n nepdysunje

* edheKTUBHA pa3mMeHa PecnmMpPaTopHUX racoBa 3aBUCKU oa NPUBANIKHO
noajeaHake guctpmbyuumje:

- raca (BeHTMNaUMja)

- KpBu (nepdysuje) ...y ceum genosmma nayha

* 1oke napTtuje nayha cy 6osbe nepdyHaO0BaHE a ropwe naptunje nayha
cy bos/be BeHTUIMCaHEe

e ogHOoC namehy seHtunaumje n nepdysmnje nsHocm 0,8



HeypoxymopasaHa perynaum|a

Brain

PecnnupaTopHU LeHTap:

Cerebrospinal
fiuid

e NOp3a/iHa rpyna HeypoHa

Pons — Breathing control centers

(MHCNMpPaATOPHU LLEeHTap) o Bt

CO; increase/pH decrease
in blood

* BEHTpa/IHa rpyna HeypoHa

Nerve signals indicating
CO, and O, levels

(ekcnmnpaTopHU UeHTap)

Nerve signals

trigger
[THEYMOTaKCUYHU N ANHEYCTUYKN LEHTPU oo
perynmuwy aybuHy n putam MHCAUPUjyma. % 3‘
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HeypoxymopasaHa perynaum|a

Brain

HepBHU MexaHn3MKM perynauyuje
obyxBaTajy:

Cerebrospinal
fiuid

Breathing control centers
stimulated by:

* BO/bHY KOHTPO/Y AUCakba

» XepuHr-bpojepos (Hering-Breuer)
pedeKc .

Nerve signals

* HePBHE YyTULAje U3 BENNKUX KPBHUX e
Cy10Ba

CO; increase/pH decrease
in blood

of muscles
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HeypoxymopasaHa perynaum|a

XyMmopasiHa perysauuja BesaHa je 3a
NpoOMeHe:

* NpomeHe pH
* NapuunjanHor NPUTUCKaA KNCEOHUKa

* NapumjasHor NpPUTUCKa yr/beH AMoKcnaa
...Y apTepunjCKOj KpBU

Brain

Cerebrospinal
fiuid

Breathing control centers
stimulated by:

CO; increase/pH decrease
in blood

Nerve signals indicating
CO, and O, levels

Nerve signals

trigger
contraction

of muscles
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HeypoxymopasaHa perynaum|a

Brain

YcknaheHnm CUHXPOHMM paaom

MeXaHW3ama HeypoXymopaaHe

perynauuje BeHTUNALUMje ocTBapyje ce
HOPMa/IHO Aucarse (eynHeja): ol

Cerebrospinal
fiuid

Breathing control centers
stimulated by:

CO; increase/pH decrease
in blood

* 6e3Bo/bHO S

* PUTMMUYHO e s

* 6e3 Hanopa A

e 16-20 pecnupauuja/MunH \5 .

* amncajHu sonymeH 400-800 ml §§' 7 @)” ’
B
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PasmeHa racosa

* a/IBeOKanuaapHa membpaHa (0,5um)
- rpagnjeHT NPUTUCKA

(O, —60 mmHg n CO, — 6 mmHg)
* PACTBOP/bUBOCT KNCEOHMKA Y N1a3MU je HUCKaA
* OKCMXemornobuH/peaykoBaHu Xemor/06uH
* VI/bEH ANOKCUA, Y KPBMU:

- BUKapboHaT

- KapbaMUHO jegntberba

- pacTBopeHo y nn1a3zmu (5-10%)

Kanunap

POz = 40 mm/Hp oz
PCO2 = 48 mm/Hg\ ) |

aziseona
PCO3 = 40 mmiHgf Op

o
co,

POz = 100 mm/Hg 2,

PCO2 = 40 mm.'Ho\ ) 02 S a/iBeosio -
KanwusiapHa
MeMbpaHa




[Topemehajn Amncarba

Mopemehajn aucamba obyxsaTajy:

* KBaHTUTaTMBHE nopemehaje
* KBa/IMTaTUBHE nopemehaje
* NepmoanyHa aAncama
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[Topemehajn Amncarba

KBaHTUTATUBHM nopemehaju ogHoOCe ce Ha NPOMEHEe:
* dpeKkBeHUuje gnucarba

- bpagunHeja

- TAXUNHeja
* AUCaJHOTr BOJIYMEHA

- XunonHeja

- XunepnHeja
OnuronHeja je ycnopeHo 1 NOBPLIHO AMUCaHsE.
MonnnHeja je ybp3aHo n npoayb/beHO Ancame.
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[Topemehajn Amncarba

KBanutatuBHM nopemehajmn ancarba obyxsaTtajy:
* NNCMHEJY U
* OPTONHejY

15



[Topemehajn Amncarba

uncnHeja:
e cybjekTnBHU ocehaj HEKOHPOPMHOT AUCaHbA

* ocehaj HecnocobHocTK Aa ce nobuje 4OBO/LHO Ba3ayxa (rnag 3a

Ba3AyXOM, rylierbe, 3a4yBaHOCT, HeAOoCTaTaK Ba3ayxa, HANnopHO
Ancame, NnpeoKynauuja gucarem...)

* 06jeKTUBHU 3HAUM AUCNHEje:

- Tpenepere HOCHMLA

- ynotpeba nomohHux pecnupatopHux mmwnha
- peTpaKkumja MHTEPKOCTA/IHUX NPOCTOPA



[Topemehajn Amncarba

OpTonHeja:

* je K/IMHWUYKM 3HaK NpeacTaB/beH
nonyceaehum nnmn cegehmnm
NoJI0Xajem Koju bonecHUK 3ay3mma
y noctesbn ga 6m yonaxkmo
AUNCMNHEjY KOja ce jaBsba Yy newehem
NO1I0XKajy Ca HUCKMM Y3I/1aB/beM
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[Topemehajn Amncarba

[lepnogn4Ha gucamsba:
e Kycmanoso (Kusmmaul) aucame

* YejH-CtoyKcoBo (Chejne- Stokes)
Ancame

* buoToBO ANcCame

PCCHHDHTODHR Pccn"p;n()pm) PCCHMDQTODHH

Pecnuparopua
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Bpeme

Hopmanne pecnupanuje

buoroBo aucame

TIB. ATAKCHYHE PECTIHPALmje
-[Tepromnyno anucamc:

XUMCPIHE}a (U HOPMONHKE]a) ¥ anHCja
-Jlowa nporxosa

-Heyposcko owrrcheise

KycmayioBo aucame

- Merabonnusa aumnosa (Diabetes meliitus)
- Xunepnueja

K = Keronn ([lijaberecna keroaininosa)
U= Ypemuja

S =Cenca

S = Cannuman

M = Meranon

A = Anaexuamn

()

L= Mncuna kucennna/Macusa auinosa

Yeju-CTokoBo aucame
- [lepnoanuno ancamwe

[MocTencHa xunepnueja/xunonteja U ankeja

- Cnasame/Xnnepxcemuja/Jlekosn
- Xunepnepdyinja Mosra (UCHTPa 3a JHCARKE)
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[Topemehajn ancama

Kycmanoso (Kusmmaul) agncarbe je nonnnHeja Kojy Kapaktepuiuy
e 6naro nosehaHa dpeKBeHLUa BEHTMAALUMN]E

* BeoMa Besinko noseharbe AncajHOr BOIYMEHaA

* HENOCTOjatbe PecnMpaToOpPHE nayse

* meTabonnyka aumposa (diabetes mellitus - KeToaunaosa)

Normal breathing Kussmaul breathing

VW

AVAVAVAVAVAVAY

Depth of breathing

Depth of breathing

Time Time




>

BOJIYMEH

YejH-CtoykcoBo (Chejne-Stokes) aucame

XunepnHea anHea

Bpeme
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bnoTtoBO AUCakbe
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Pecnuparopua

aMnanTyaa

HOPMHOITHE]A

>

Pecnmparopsa
ammanTyaa

chch

XHACPIHC]d | anHeja | XHneprneja

—

Pecnupatopha
AMOANTYAA

chu;

-

Pecnuparopua

aMmanTyaa

churc

| |
(OCTEOEHS AMICPIImE | ﬂﬂHCjﬂ ! PICTENRIE XNDSTHENER
NOCTEIEN XNIOSING A IOCTEERIN XHOOLIC)

>

chMVc

Hopmanne pecnupanuje

buoroBo aucame

TIB. ATAKCHYHE PECTIHPALIH)C
-ITepronnuso ancame:

XHICPIHEa (1IN HOPMOMHKC]a) 1 anHcja
-Jlowa nporxosa

-Heyponcko owrrehese

KycmaynoBo aucame

- MeraGomusa aunnosa (Diabetes mellitus)
- Xunepnucja

K = Keronn ([AnjaderecHa keroaunino3a)
U= Ypemuja

S = Cenca

S = Cannuman

M = Meranon

A = Anzexuam

()

L= Mncuna kucennna/Miacuna awiaosa

Yeju-CrokoBo ucame
- [Mepnoauuno ancamwe
[locTencra xunepnucja/xunonyeja U ankeja
- Cnasame/Xnnepxcemuja/Jlekosn
- Xunepnepdyinja Mo3ra (LCHTPA 32 AHCARES)



[Topemehaju pecnupaTtopHe QyHKLUM|e

* MOPEMERAIN BEHTUJTIALWNIE
* NOPEMERAJN JNDY3UIJE
* NMOPEMERAIJU NMNYRHE MNMEPPY3UNIE

Y eehuHu nayhHux 6osnecmu yrnopeoo ca HarnpeodosaHem
MamoaHaMoOMCKUX MPOMEHA YeCmo ucmoepemeHO nocmoju HeKoMUKO
OCHOBHUX NMamogu3uosa0WKUX MPOMEHA.



[Topemehajn BeHTHUNaUM|e

Mopemehajn BeHTUNaumnje obyxBaTajy:
* XMNOBEHTUNAUN]Y U
* XunepseHTMNALUWM]Y anBeona

KANMHNYKM CY HaJBaXKHU]W:
* ONCTPYKTMBHM nopemehaju
* PECTPUKTUBHU nopemehajm
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XMNOBEHTUAAUM]a

CTatbe y KOMe ce a/1BE0JIapPHM NPOCTOPU HE MYHE Ca J0BO/bHO CBEXKET
Ba3zayxa, naje nopemeheHa:

- OKCUreHaumja Kpsu y nayhHUM Kanunapmma
- eIMMUMNHALNja YI/beH-ANOKCUAA...

... LITO MMC 32 NocnegunLy nojaBy XMMNoKcuje, xmunepKanHuje u
pecnmpaTopHe aumnaose
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XMNOBEHTUAAUM]a

MoKe ce pa3/IMKoBaTH:
* NapuujanHa (permoHanHa) XMnoBeHTUAALM|a
- XMMNOBEHTU/IMCAHOCT CaMo nojeanHux genosa nayha
* NpaBa (rnobanHa) xmMnoBeHTUNALM]a
- jaB/ba ce y y3Hanpegosanum bonectmma nayhHor napeHxmma u
ANCajHUX nyTeBa (pPeCcTPUKTUBHM U ONCTPYKTUBHM nopemehaju)
- noBpeae rpyaHor Kowa
- HeypomunwnhHe 6onectu
- nopemehaju perynaumje Ha HUBOY PECMUPATOPHOT LEEHTPA
- NTPUMeHa neKkosa Koju aenyjy aenpecnusHo Ha LUIHC
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XMNOBEHTUAAUM]a

* a/1IBE0NaPHA XMNOBEHTUNALM]A UM 33 NOCAEAULY XMTOKCEMMU]Y, AN
HUje beH jeanHn y3pokK !l

* a/1B€0/1IapHa XMNoBeHTUNauUMja je NaBHU N jeAUHUN Y3POK
XnnepkanHuje n npatehe pecnmpatopHe aunaose

* MEPUI0 asiIBeoslapHe BEHTUIAUU]je je NapunjaIHU MPUTUCAK YI/bEeH
ANOKCUAaA



XMNOBEHTUAAUM]a

[locneanue xmnokcemuje cy:

e owteheHa PyHKUMja LEHTPANHOr HEPBHOI CUCTEMA

* nayhHa xmnepTeH3uja

* MHCYOULUMjEeHUM]ja AECHOT CpLA U XMNOKCMja MMOKapAaa
e rnobasiHa cpyaHa MHcydULUMjeHL M|



XMNOBEHTUAAUM]a

[locneanue xunepkanHuje cy:
* nopemehaj perynaumje Ha HmBoy LUIHC-a

* y YC/I0BUMA XPOHUYHOTr noBehaka napumjanHor npmMTUCKa yr/beH
ANOKCUAQ, PecnupaTopHM LEeHTap NoCTaje HeoCeT/bUB Ha
XUnepKanHunjy

* jeAVHU NOACTULAj 33 AMCakbe NOTUYE 04 HaapaXKaja nepndepHUx
XemopeuenTtopa XMNnoKcemujom

e CTPOIO KOHTPOMTMUCAHO OABAHE KWCEOHUKAI!I
* XMNepKanHujcka HapKosa (Basoamnataumja MOXAaHUX KPBHUX Cya0Ba)
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Hypoventilation
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Arterial blood
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feedback Detect and respond
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. Respiratory control center
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XnnepseHTMNALUM|3

* BEHTWNALMja a/IBEOIaPHMX NPOCTOPaA Koja je Beha og noTpebe ga ce
OACTPAHM MeTaboNnUKM cTBOpeHU yybeH amokeung, (CO,)

* TOKOM XMnepBeHTUIaUnje AoNa3n A0 CMatberba NapuunjanHor
NPUTUCKA YI/beH-ANOKCMAQ Y a/1BE0/IAPHOM Ba3ayXy 1 apTepPuUjCKoj
KpBU

* XMNOKanHuja je npaheHa pecnnpaTopHOM a/1IKa/I030M
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XnnepseHTMNALUM|3

Ctarba Koja AoBOJde A0 HAaCTaHKa XMnepseHTUNaumje:

MEHUHTUTUC U eHu,ecI)an UTUC

XEMUJCKU Hagparkaj nepudpepHux peuentopa u
PecnmMpaTopHOr LLeHTpa

noBspeae Mo3ra

ncmxoreHn nopemehaju (y ctarbMma ctpaxa)
rpo3HMLa

MmeTabo/n4YKa aumgo3a

XUMOKCK]ja



XnnepseHTMNALUM|3

KAWMHUYKM CUMNTOMMN:

* HaCTa/IM Kao nocsegunua BasOKOHCTPUKLM]E MOXKAAHUX KPBHUX
Cy40Ba N XMNOKCUje MmOo3ra:

— YMop

— rnaBobosba

— pa3apark/buUBoOCT
— BpTOrNnaBmLa

33
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OnCcTpyKTUBHM nopemehajn BeHTUAaUMje

* cy oHM nopemehaju BeHTUNaUuje Koju HacTajy ycnen cyxema
npomepa TpaxeobpoHXxunjanHor ctabaa n nopacrta oTrnopa NPOTOKY
Ba3gyxa

* KJIMHMYKO UCMO/baBatbe KaZla ce NPoMep AMcajHUX nyTeBa (Ha buno
KojeM HMBOY) cmambm 3a 50-60%

* ONCTPYKLUMja MOXKe BUTKU NOKaIM30BaHa (TYMOp UK CTPAHO TENO0) UK
nnodys3Ha (onctpyktnsHe 6onectn nayha)

* ONCTPYKUMja MOXKe bUTK noTnyHa (gaB/berbe, Belake, aNeprmnjckor
efiema roTmnca) nam HenotnyHa (XpoHu4He 6onecTm)



OnCcTpyKTUBHM nopemehajn BeHTUAaUMje

OncTpyKuUMja Ha HUBOY MannX AMUCAjHUX NyTEBA HacTaje 36or ABa
NaToPM3NO0NOLLKA MEXaHMN3MA:

* eHAo0bpOoHXMjaNHa oncTpyKumja (eHA0OpPOHXHA) U
e er3obpoHxujanHa (ersobpoHxHa) oncTpyKuuja



EHAOBpOHXM|jaIHa ONCTPYKLM|a

Y3poun eHO06pPOHXMjaNHE ONCTPYKLMje Cy:

* CYXeHe 31aa AncajHnX nytesa 360r xmunepcekpeuuje
HarommuaaBakba c/1y3m noBehaHe BUCKO3HOCTH

* 3a41eb/batba 3naa AncajHUX nyTesBa 360r 3ana/beHcKor egema
Cny3HULUe

* CyXeHa 31aa AMcajHmnx nyTteBa 36or owtehera enutena ancajHux
nyTeBa ca geckBamaumjom henuja

* CYXKerba 31aa AMNCAjHUX NyTeBa 300r KOHTPaKLUmMje rmaTkux mmwmnha
AncajHmnx nyteBa (bpoHxocnasam)
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Er3obpoHxmjanHa oncTpyKLumja

* noBehare nayhHe KomnaunjaHce
* U3paxKeHa xunepuHdnaumja nayha

* KOJ1aNC Mannx AnUcajHUX NyTeBa y ekcnmpujymy 36or nosehama
MHTpPaTOpPaKaAHOI NPUTUCKA



[TaTodU3noNoLWKe nocaegmue OnCTPYKTUBHMUX
nopemehaja BeHTUAaUu|e

* xunepuHdnaumja nayha (nosehare oTnopa cTpyjarby Basayxa
nosoau no noseharba MHTPATOPAKAIHOT BOJIYMEHA)

* CMaHbeHe BEHCKOT MPUAMBa Y JECHO CpLe —> CMatbere yaapHor
BOJIYMEHa cpLa

* TudHoos (Tiffeneau) ogHoc - nHaekc (FEV,/VC) je cmameH
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OnCcTpyKTUBHM nopemehajn BeHTUAaUMje

* [Indys3He onctpyktmeHe bonectn nayha:
— BPOHXWJANTHA ACTMA
— XPOHWYHA ONCTPYKTUBHA BOTECT NAYRA

(XpOHUYHU BpoHXUTUC + emPpusem nayha)
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OnCcTpyKTUBHM nopemehajn BeHTUAaUMje

Chronic Obstructive Pulmonary Disease

ittt fenu Bxu it el e
RN P T )
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bpoHXMjanHa acTma

* XPOHUYHO MHPNAMATOPHO 0bos/bere ANCajHMX NyTEBA ry———

MUCOUS MEMBRANE

Smooth muscle

* NpUCyTHA MHPUATPaUMja (MacToUUTU, AMMPOLUTH,
eo3nHoduNn...)

2. MUCUS
PLUG

* NPUCYTHA pacnpocTpareHa OncTpyKLmja

* XUMNepCceKkpeLnja XMnepBMUCKO3IHOT MYKYCa

* owTtehewe ennuTena ca AeckBamaumjom e N

* OPOHXOKOHCTPUKLMjaA Ca XMNepTpoPpmjom rnaTke Cucesie mucie
MycKynaTtype bpoHxa Z

. Inflammation
bpoHxujanaH acmma moena bu 0a ce degpuHUWE KAO
. . . 4. OBSTRUCTED
sapujabunHa u pesep3ubunHa oncmpyKuuja oucajHux -
rymeesa y3poKOB8AHA 3arasberHeM U XurnepakmusHouwhy
oucajHux nymeaa.
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bpoHXMjanHa acTMma

[logena:

crnosballitba (EKCTPUHCUK) — OAroBOP Ha MHXANATOPHE anepreHe

VHYTpalma (MHTPUHCKK) — xnagHoha, Bexkbarbe, eMOLMOHA/IHU
CTpec, acrupuH...

[logena:

azieprujcka actma = acTma M3a3BaHa MMYHCKUM
MeXaHU3MMMa

Heaneprujcka actma = acTMa M3a3BaHa He-MMYHCKUM
cTumynycuma (aHadpunakTonaHa peakumja)
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bpoHXMjanHa acTma

NHXanaTopHW anepreHu:

* rpurbe n3 KyhHe npawnHe

e aepo3arahemne

* 1IYBAHCKU UM

* yecTtuue 3 pagHe cpeguHe
* YUBOTUHE Ca KP3HOM

* noJjieHun

A

Bugs in the home

i

Chemical fumes
=
&

| @ ki
% i ‘ Cold air
Strong odors
} Fungus spores

Smoke
Dust

Asthma Triggers

Angef

s

Pollution
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bpoHXMjanHa acTma

[ToKpeTaun He-aneprujcke
bpoHXMjanHe actme:

* pecnupaTopHe (BMpycHe)
MHPpeKuuje

* XeMWJCKN UPUTAHTU
* CHaXXaH eMOLUMOHaHU CTpecC

* HeKu neKkosu (acnunpuH, beta
aZlpeHEepPrmYkM aHTaroHUCTH...)

Allergic Asthma
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Mast cell (resting)

Normal bronchi

Airway

Muscle
wall

Allergen Mastcell

Inflammatory \ Inflammatory
sushstances sushstances
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[TaToreHesa aneprujcke BPoHxXMjaaHe acTMme

PaHa ¢a3a:
— eaem
— noBehaHa cekpeumja MyKyca
— HbpoHxocnasam

KacHa ¢a3a:

— 3anatberbe (eo3nHodUY,
HeyTpopUIn N "MMPoumnTH)

— pemogenoBabe TKMUBA

Genes predisposing
to allergies

Lack of early
Th1 stimulation

/

IL-4 & IL-13

Activated
B cell

" \ /
% WTM expression

FceRI—My | *

Mast cell

_\ w/\\ /

Triggers: ,_/
>Allergens vuruses/
cold, irritants
~// exercise \
'l A A |

Hyperactive response
+ Bronchospasm

+ Edema

+ Airway obstruction

t

Activation

Physiologic
Mediator Effects
Release &
Histamine -
Leukotrienes Chronic
Cytokines inflammation &
Tissue
remodeling

Busse W. & Lemanske R: N. Engl. J. Med. 2001;344(5):350-362
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EARLY RESPONSE

D) -r;?., Inflammatory
Mucous sacaon @@ Broncho- D "cells (eosinophils;
. constriction = @@  neutrophils)

1

'

’ &

' g

:

S v

o
| EARLY RESPONSE (minutes) 1 LATE RESPONSE (hours)
Histamine Vasodilation 1 IL-4, TNF-a< LTC;4 Increased endothelial cell adhesion
PGD, Bronchoconstriction : PAF, IL-5, ECF Leukocyte migration
LTC, Mucus secretion 1 IL-4, IL-5 Leukocyte activation
Figure 15-8
Kuby IMMUNOLOGY, Sixth Edition

© 2007 W.H, Freeman and Company
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[TaToreHesa aneprujcke BPoOHXMjaHe acTME

PemoaenoBare 3Maa AUCajHUX NYTEBA:
— owtehere Tpen/bacTor enuTena AncajHUxX nyTesa

— OTOK 3143
— cTUMynauuja nponndepaumje pnubpobnacra
— TaNoXere KonareHa y 6aszanHoj membpaHu
— xunepTtpoduja rnatkmx mmwnhHmx henuja

— Xunepnaasunja nexapactux henuja



A) PAHA ®A3A b) KACHA ®A3A B) PEMOAE/IOBAIBE Xumepnaas. n

© xuneptod.
‘ IrAaTKOM.
rmexapacre ‘ heanja
heanje i

azepreH . Ennrea. Xumnep-
°o ) o heanje mnaas.
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[TaToreHesa aneprujcke BPoOHXMjaHe acTME

Ilopehame 6poja  IloBehan 6poj Hakynbame Ocuo0ahame Pasrpamma
IATKUX MYKO3HHUX uHQuiamaropHux  (puOporeHux eJIaCTana
Mummhanx AIre3na heauja (pakTopa
BJIAKAHA
O36usbHU IToehana . Tanoxeme CmMameme
i MHQIAMANMIA  yonarera y €J1aCTUYHOCTH
OpOHXO CIIa3MH CeKpelmja MyKyca . i
TOKOM TOKOM 0asalHo] M nucajuor myta
- : EMUTEIIHUM
erzaunepoanuje ersamepoanuje

MeMOpaHama



bpoHXWjaNHa aneprujcka actma - Tepanuja

bpoHxoaunatatopu: Drugs Used In Asthma
e B2-aroHuctn (anbytepon..., popmartepon...) |

* MYCKAPWHCKM aHTAaroHUCTM (Mnatponuym) 0legen
(for low pg,)

* METUKCaHTUHA (TeOd)VlflMH) Bronchodilators o Anti-inflammatory agents

AHTU-MHPIAMATOPHM NEKOBMU: I |

* UHXMBUTOPU AerpaHynaumje (KPOMonH) fedpimian: | Betwenidgs

e aHTUTena (aHtn IL-13; aHTn CCR3,4,8; aHTH o | Leukotriens iodiiers

. Degranulation . .

RANTES/EOtaXIn... ) |gnhibitorls Corticosteroids

* KOpPTUKOCTEpPOMAMU Csceiiii

o . antagonists =S Oral
MOANPUKATOPU NEYKOTPMUjeHa rotbodio ) : —

- UIHXMBUTOPU IMNOOKCUreHa3e (3UeyToH) biors . blookers

- bhoKaTopu peuenTtopa (MOHTeNyKacT)



bpoHXWjaNHa aneprujcka actma - Tepanuja

bpoHxoannataTopu:

e B2-aroHuctn (anbytepon..., popmartepon...)
* MYCKAPWHCKM aHTAaroHncTu (nnatponmnym)

* METUJIKCAHTUHU (TeoPUNNH)
AHTN-MHNAMATOPHU NIEKOBMU:

* MHXMBUTOPU AerpaHynaunje (KPOMONNH)

aHTutena (aHtn IL-13; aHTK CCR3,4,8; aHTH
RANTES/eotaxin... )

* KOPTUKOCTEPOUAU
MOANDUKATOPU NEeYyKOTpUjeHa
- UHXMOUTOPU NNNOOKCUTeHa3e (3MNeyToH)

- bhoKaTopu peuenTtopa (MOHTeNyKacT)

LY

‘ﬁ(‘”:j Antigen-activated
ILL- p

4
Cromolyn jesa. L e R

¢

LTCq4, LTD4, LTE4, PAF
‘ ]

Bronchial
Epinephrine,| |consiriction
theophylline .., T

s
Constricting

circumferential ___

muscle Yo ——
A
.f 1\

-5 %= mast cell or basophil

s

Lake==q Corticosteroids

TNF, IL-4, IL-5,
other cytokines

|

Inflammation

W R i) %
"'\*g -//,-'L-/ '\.\\\"'//N Bronchial

relaxation

\i\.:-_-_._-_,//;’f i:l
L | |
I =
Alveoli Epinephrine,
theophylline

Eosinophil

~ Neutrophil

Copynight © 2003, Elsevier Science (TTSA). All Rights Reserved.



XPOHWYHA OMCTPYKTUBHA bonecT nayha

ObyxBaTa:

* XPOHUYHM ONCTPYKTUBHM BpoHXUTUC (eHA0OpOHXMjaIHA ONCTPYKLMja)
* emdunzem nayha (ersobpoHxmjasHa oncTpyKLuuja)
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XPOHUYHU ONCTPYKTUBHU DPOHXUTUC

OncTpyKunjy ANCajHUX NyTeBa KapaKTepuule:

* MHPnamaumnja bpoHxa ca 3aaeb/barbem MyKO3HE membpaHe
* Xmnepnnaasuja CAy3HUX ¥Knesaa

* aKymynauumja mykyca

* muwmnhHa xuneptpoduja

e ODpoHXxocnasam
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Emdnzem

OncTpyKunjy ANCajHUX NyTeBa KapaKTepuule:

* noseharbe anBeoapHOr NPOCTOopa U AECTPYKLMja anBeonapHUX
31MA0Ba

* r'yOUTaK enacTMYHOCTM ca 3apobsbaBarbem Basayxa (xmnepuHdnaumja
nayha)

°* NaHAUMHYCHU eMmPun3em — Ba3ayLHU NYTEBUN ANCTA/IHO Of,
TepMUHanHe 6poHxmnone

* LEHTPOAUUNHYCHN eMdU3EM — NOKAJIU30BAH j€ HA HUBOY
PECNUPATOPHUX BDPOHXMONA Y NPOKCMMANHO] MOPLMjN aLMHYCA
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XPOHWYHA OMCTPYKTUBHA bonecT nayha

3ajeAHNYKO 3a 06e bonectn (XPOHUYHU BPOHXUTUC U emPuU3eMm) jecTe
na:
* ONCTPYKUMja ANUCAjHUX NyTEBA HUjE NOTMNYHO peBep3nbunHa

* peAlyKuMja NPOTOKA Ba3Ayxa je nporpecmBHa U yapyKeHa ca
abHopmanHum oarosopom nayha Ha LWTETHE YECTULE NN FAaCOBE

* BEOMa CY YecCT Y3pOK AecHocTpaHor ontepehera cpua u pagHe
HecrnocobHocT 360r HenoagHowera PU3MYKOT Hanopa
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[TaTOdU3NO0N0rMNja XPOHUYHOT OBPOHXUTUCA

XPOHUYHM BPOHXUTUC Ce AedUHULLE Kao XMnepcekpeLmja MyKyca 1
XPOHUYHM NPOAYKTUBHU Kallasb Koju Tpaje bapem Tpu meceua roguiltbe,
0bMYHO Yy 3UMCKMM meceumnma, U To bapem aBe y3acTonHe rognHe

* VOAXHYTU UPUTAHCMH:

- noBehaBajy cTBapate MyKyca

- noBehaBajy BenmunHy n 6poj Myko3HuX xnesaa n caysHux henuja
* UnaunjapHa GyHKUMja je CMatbeHa

* ocnabsbeHn cy ogbpambeHn mexaHmsmu nayha (nosehaHa ocet/bMBOCT Ha
NHbEKUNjy)

* KapaKktepuuie ra Hdnamaumnja bpoHxmnjanHor 3naa ca aKymynaumjom
nHdnamaTopHux henuja

e xunepTtpoduja 6poHxXMjanHNX raTkux muwmnhHmnx henuja
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[TaTOdU3NO0N0rMNja XPOHUYHOT OBPOHXUTUCA

* 4YeNoBU MYKYCa U CYyXXEeHUN ANCAjHU
nyTeEBU cNpevaBajy NPOTOK Ba3ayxa
TOKOM eKCnmpujyma n n3asmBeajy
3apKaBarbe Basgyxa u
xunepuHdnaumjy nnyha

)

\
y

* NPOAYKTMBAH Kallasb 360r _ "o
Xunepcekpeumje mykyca obuyHo je @ “//
npucyTaH oA no4veTKa 6onectu _y i/

. . o # S ™ Mucus
°* XMNOKCeMMja Hajnpe y Hanopy a et ecrtion

NMNMOTOM U y N\I/IpOBa I—by Inflammation
° XMnepKanHuja |
* pecrnmpaTtopHa aunao3a W Bronchoconstriction
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[TaTOdU3NO0N0rMNja XPOHUYHOT OBPOHXUTUCA

Xnnokcemmja gosoamn Ao:

* BA30OKOHCTpUKUMje y nayhmma

* noBeharba MMHYTHOT BOJIYMEHa cpL,a
* epuUTPOLUTO3E

* MOpPacTa BUCKO3HOCTU KPBU

...LUTO 3aje4HO yCN0B/baBa HAaCcTaHAK NayhHe xmnepTeH3unje n passoj
necHoctpaHor ontepehewa cpua (nayhHo cpue)

* ANCMHEja U NAUTKO/NOBPLUHO AUCatbe
* TOoNlepaHLUMja Ha GU3MYKM HAMNOP je CHUKEeHa



[TaToPU3noN0rnja eEMPU3IEM3

Emdunsem npeacrassba TpajHo nosehame aLUMHyca yapy»KeHo ca
NEecTPYKUMjoOM anBeonapHMX 3M40Ba U KannnapHor KopuTa 6e3 jacHe

dunbpose

* Y3POK ONCTPYKUMje je rybuTaKk enactmyHux cmna 36or npomeHa y
nAyhHOM NapeHxmumy

* vy npumapHom emounzemy (1-2%) noctoju ayTo30MHO JOMUHAHTHU
HacneaHn gedunumt al-aHTuTpuncmHa (M3ocTtaHak MHXxMbuumje

npoTeonmnse)

* y CEKYHAAPHOM eMPun3emy n3octaHak MHXMbunumje npoteonmnse
HacTaje Kao nocaeanua ekuecusHe akymynaunje Heytpoduna,
Hajuewhe 360r nywemra



[TaToPU3noN0ornja eMPU3IEMa

PenatuBHu aedpmnunt al-aHTUTPUNCUHA
HacTaje:

* 360r ocnobaharba BEANKNX KOJIMYMHA
NPOTEONNTUYKUX EH3UMA

° nylere 4oBoAM A0 OKCUAATUBHE
ANCcOYHKUMje eHAOoTreHUX
aHTMNpPOTEeasa
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[TaToPU3noN0rnja eEMPU3IEM3

* pa3narake enacTMYHMX BlakaHa y Be3anBHOM TKUBY nayha n gectpykumja
anBeoNAPHUX cenTa —> anBeosie rybe cnocobHOCT NACUBHOT eNaCTUYHOT
Bpaharba

* eKcnupawluja nocraje otexkaHa Te ce nosehaBa BO/IyMeH Ba3ayxa Yy aUUHYycCy
* xunepuHbnauuja anBeosa cTBapa Be/IMKe Ba3ayLlHe npocTope

* peayKuuja nayhHor KannnapHor koputa = nayhHa xmnepTeH3unja -
pa3BuTaK nayhHor cpua

* pa3Buja ce NporpecuBHa xmMnokcemuja n AUCrHeja

e 360r xunepuHdnauymje nosehaBa ce aHTEPUOPHO-NMOCTEPUOPHU ANjaMeTap
nayha



Cigarette smoke| /
Biomass particles and _~~
particulates

.

Host factors and
amplifying mechanisms

---------------------------- X S -4 - ..-..-.--..-.--u.-....-\
| Anti-oxidants ‘- Lung : aneenned Anti-proteinases i
-------------------------- vad inflammation / S
| > ,
| ey |l
,' [Oxidative stress l | Proteinases
: ¢

| K

COPD
pathology

Repair /
mechanisms
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PecTpuKkTMBHM Nnopemehajn BeHTHUNaUM|je

PecTpnKTMBHU cy OHM nopemehaju BeHTUAauMje KOju HaCTajy ycnea,
CMartbeHe KOMMAUjaHCe UK PacTer/bUBOCTU:

* nayhHor TKMBa u/mnu

* 34a rPyAHOr KOLIA

[o pecTpnkTMBHMX nopemehaja BeHTUNALUMje MOTy AOBeCTU bonecTu:
* rPyAHOr KOoLla

* pecnupatopHmnx mmwmnha

* naeype

* nayhHOr napeHxmma
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bonectn rpygHoOr Kolla

PecTpmnKTMBHM nopemehaju BeHTUNaAUMje 360r BonecTn rpyaHor Kola
nocneamnua cy HemoryhHocTu Wwnperba rpygHor Kowa Aa 6m nayha
NPMMKIA HOPManaH BOJIyMeEH Ba3ayxa

* KWPOCKONNO3a

e nepoOpPMUTETU FPYAHOK KOLIA

* aHKMNo3unpajyhm cnoHaAMANTUC
* dpaKType pebapa n ctepHyma
® r0jJa3HOCT



bonectn pecnmpaTtopHmMx mumnha

bonecTtn pecnupatopHmux mmwnha:
* NO/INOMUjENTNTUC

* MUjaCTeHUja rpaBuC

* muwmnhHe guctpoduje

...n3a3uBajy nopemehaj BeHTUNALUMje TEK KOA, TexXe cnaboctn mmwmnha,
36or nopemehaja mexaHnKke gncama



bonectn nneype

PecTpnktneHun nopemehaju BeHTUAAUM]je HacTajy Koa UCnyHaBaka
nseypanHor npocropa:

* Ba3ZlyXOM UaM racom (MHeymoTopakc)

e TeyHowhy (nneypanHa edysnja)
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bonectn nayhHoOr napeHxmnma

bonectn nayhHor napeHxmma mory ia U3a30BY PECTPUKTUBHU
nopemehaj BeHTunauuje 360r:

* IECTPYKLUMje U CMatbeHa aKTUBHE NOBPLUMHE NyhHOr NnapeHxmma
- BpoHXMEeKTa3mnje
- anuec nayha
- Ty6epKynosa
- Tymopm nayha



bonectn nayhHoOr napeHxmnma

bonectn nayhHor napeHxmma mory ia U3a30BY PECTPUKTUBHU
nopemehaj BeHTunauuje 360r:

* CMatberba KoMmnnjaHce nayha
- andy3Ha d¢mbpo3a
- MTHEeYMOHM]a
- APAIC
* Konanca nayhHor TKMBa
- aTeNneKkTo3a



[TaTodU3noNoLWKe nocneamue PecTPUKTUBHUX
nopemehaja BeHTUAaUu|e

e 360r orpaHunyeHor wupemwa nayha Hactaje nopemehaj y mexaHnum
Ancamba ca cHUXerwem nayhHux sBonymeHa n Kanauyuteta (VC, TLC,

FVC, FEV,)
* TudHoos (Tiffeneau) ogHoc (FEV,/VC) je HenpomereH

* pa3Buja ce aIBE0/IapHa XMNoBeHTUNAUMja ca nopemehajem
ancTpubyumje Basayxa

* HaCTaje XMNoKcemmja ca HOPMOKAMNHUJOM UNU XMNOKANHUJOM

* AUCMNHeja N TaxunHea



[THeYyMOTOpPaKC

* MPUCYCTBO Ba3ayxa UAM racay
naeypasiHoOM NPocTopy

* NOTUPE HEraTUBHU NPUTUCAK Y
naeypaaHOM NPOCTOpY

e Konabupare nayhHor Kpmna npema
XUnycy

* MOXe BUTM n3a3BaH PyNnTypom
BUCLLEPASIHE UNU PYNTYPOM
napujetanHe naeype v 3uaa rpyaHor
Kowa

_—
T
-
-
=
-
-
.
-~
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[THeYyMOTOpPaKC

CNOHTaHM NHeYyMOTOpPaKC

— NMPUMaPHU - pynTypa cybnaeypanHmnx BasayLHMX nytesa, 6e3 paHuje no3HaTte
6onectn nnyha nam nneype

— CEeKyHAapHWu - Kog bonectn nayha nam nneype (emdpursem, XpoOHUYHM
6poHxuTUC, bpoHXxunjanHa actma, TybepKynosa...)

TpaymaTCcKkmn nHeymoTopaKc

— OTBOpPEHMU
* IPYAHM KOLL je OTBOPEH, Ba3ayX Crosba yia3un y naeypasHu npocTop

— 3aTBOPEHMU
* rPYAHW KOL je MHTaKTaH, Npumep: npenom pebapa



[lheypanHn N3nune

MneypanHa edy3nja npeacras/ba NPUCYCTBO
TEYHOCTM Y NJIeypaaHOM NPOCTOPY

pebpa

ETnonoruja:

* KPBHU UAU TIMMOHU CYA0BU
* anuec

% | Mneyp.
| mpoctop

? MneypanHu
M3nuB

* noBehaHa nepmeabUNHOCT naeypanHe
membpaHe
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[lheypaiHM N3NUB

[MaTodun3snonowke nocneauue naeypanHe edpysumje:

* 3aBUCe 0f, BOJIlyMeHa edy3mje, ocobmHa Te4HOCTU N Bp3nHe
akKymynauuje y nneypaaHom NpocTopy
* NOMepare MeanjacTMHANHOr caaprKaja u Konanc nayha

* KapaunoBacKkynapHe maHudectaumje suhajy ce Koa, Bennkmnx edpysuja
(xemaToTOpaKC)
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ATeneKkTasa

* Konanc nnu 6essasaywHocT NAyhHOr NapeHxnma

* KOMMNPECMOHA aTesiekTasa (NpPUTUCaK TYMOpom, TedHowhy nam
Ba3ayxom)

* ancopnuMoHa aTesiekTasa (pecopnunja Basayxa U3 onCcTPyMCcaHUX UIu
XUNOBEHTUNCAHNX aNBeona)

° NOCTONEpaTMBHA aTesiekTasa (36or MHTpaonepaTUBHE MPUMEHE
KMCEOHUMKA N aHecTeTUKa, HemoryhHocTn ayboKor gncarba 1 NPOMEHE
Nnono’Kaja Tena)
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Normal Bronchiole

Blocked Bronchiole

Atelectasis

Area of
collapsed lung
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bpoHxMeKTasunje

* je nep3ncTteHTHa abHopmanHa aunatauuja nymeHa bpoHxa ca
NEeCcTPYKLUMjOM HeroBmx 3ua0Ba

* OpoHXMjanHa AnnaTaumja moxe butu:
- ULMWIMHAPUYHA MAN CaKyNnapHa
- ypoheHa unm cteyeHa

* MOXe BUTM n3a3BaHa ONCTPYKLUMjOM ANCAJHMUX NYTEBA MYKYCOM,
aTeneKkTa3om, acnmpaLmnjom CTPaHOT Tena, MHPEKUNjoM, LUCTUYHOM
dnbpo3om, KoOHreHnTasnIHOM cnabowhy 6poHxmnjanHor 3naa...

* yecTe cy pekypeHTHe nHdeKuunje bpoHxa (bpoHxuTuc)
* 06nnTepaymja bpoHxnektasmja pubposom
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Nndy3Ha dmnbpo3a nayha

MayhHU cMHAPOM:

* Andy3Ha 3aceHYera BUA/bMBA Ha pagmnorpadujm
* 3HAUW cmakeHe pacTerbmusocty nayha

* PECTPUKTUBHM TUN nopemehaja BeHTUNaUMje

ETnonoruja:

* owTtehere nayhHor napeHxmma
- YAAXHYTUM Ba3ayxom (YecTuue npawmnHe, anepreHmn)
- NyTEM KPBU (TOKCMHW, NEKOBU, UMYHU KOMIMJIEKCH)

* HakKoOH akTuBHe nayhHe 6onectn (APAC)

* y CKJIOMNY rpaHy/IoMaTo3HuX bonectu

* cuctemcke 60n1ecTn Be3MBHOT TKMBA
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Bronchiole

Capillary network

Damaged bronchiole

Damaged alveolus

Fibrosis
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OcTane napeHxmmcke bonectu nayha

* anuec — orpaHMYeHo rHojHo 3anasberse nayha

* MHEYMOHM]je — aKyTHe HPeKuuje nayha ca npeTeKHMM 3axBaTatbem
anBeosia U1 UHTEPCTUUMjYyMa, BaKkTepmjcke n HepbaKTepujcke
eTuonoruje

e Tymopu nayha — mory Ut npMmapHmn BPOHXOreHn KapLuMHOMN UNK
CeKYHOAPHWU MeTacTaTCKu

* LMCTUYHA PMbpPpoO3a



[Topemehaju BEHTMAALMOHO-NEePPY3NOHOT

0 HOCa

* oaHoc namehy anseonapHe BeHTUNALNjE U
nepdysmnje HopmanHo naHocu 0.8

* nopemehaj BeHTUNaUNOHO-Nepdy3nOHOr
oAHoca:

— CMakberbe ogHoca uamehy BeHTUnaymje
n nepdysmnje (ateneKkrasa, oNnCTPYKTUBHU
nopemehaju BeHTUNAUMjE)

— nosehare oagHoca namehy BeHTUNaUuje
n nepdysmnje (nhyhHa embonnja)

| From 7
ulmena :
grfery ¥ Alrway Impaired
/ ventilation
4 N\ .

’ Alveclocapilla :
membrane To Hypoxemia

Normal V/Q pulmonary vein|Low V/Q

Blocked Impaired ]

ventilation | perfusion

Collopsed | sy

Alveolar
dead space

v Hypoxemig

ypoxemia
|Shunt (very low) v/Q

High V/Q

Fig. 26-2 Ventilation-perfusion abnormalities.
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[Topemehaju BEHTMAALMOHO-NEePPY3NOHOT
0/1HOCa

* a/BeoJie Koje cy BeHTU/ICaHe ann HUcy neppyHaoBaHe cy Aeo
“mpTBOr npoctopa”

* a/Beo/ie Koje cy nepPpyHAOBaAHE a HUCY BEHTUNMNCAHE BOAE
HAaCTaHKy “lWaHTa”HeoKcureHncaHe Kpsu n3 nayhHe y

CUCTEMCKY LUMPKyNaumjy (M HacTaHKy UnjaHo3e)



[Topemehaju anody3unje

e Andy3mnja racoBa NPMMaApPHO 3aBUCU O, CBOjCTBA a/IBEOKANMUIAPHE
membpaHe

* nopemehajn seHTUNAUM]je U NnepPy3unje yrnaBHOM MEHajy U CBOjCTBA
pecnnpatopHe membpaHe Te ce nopemehaju andysunje peTko jaBsbajy
M30/10BaHO

* nog nopemehajuma agnudysunje noapasymeajy ce nopemehaju Koju
HacTajy 36o0r:

- 3apeb/batbe anBeonapHe membpaHe
- 3aeb/batbe KanunaapHor 3Maa
- NPOLUMPEHE UHTEPCTULMjATHOT NPOCTOPA
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[Topemehaju anody3unje

[MaTodpusnonowke nocneaunue nopemehaja gudysuje:
* cMambere Pa0, 1
* nopact PaCoO,

XnnoKkcemmja ce nakule ncnosbasa 360r:
* HMKer Andy3MOHOr KanaumtTeTa KMCEOHMKA

* UMPKYNATOPHUX NPOMEHA Y Kannnapuma (cMmartbeH BONYMEH KPBU Y
nayhuma n cmarbeHo Tpajakbe KoOHTaKTa namehy anBeona 1 KpsBu)



[Topemehaju anody3unje

* nndys3Ha UHTepCTULMjcKa dnbpo3a nayha
(namnonaTcka nam nosHate eTnosoruje)
* XPOHWYHM 3acTOj Y nayhmuma (MHcypuumjeHumja neBor cpua)

* UHTEPCTULUUJCKA NHEYMOHMU]a...



[Topemehaju nepdy3unje

* nayhHa xunepTteH3uja

* nayhHa embonuja

* nayhHU epem

* aKYTHM pecnupaTopHU ANCTPEC CUHAPOMA



[TayhHa xmnepTeH3unja

* nosehare NpuTUCcKa y n1IyhHOM KPBOTOKY M3HA4 HOPMaNHUX
BPEeAHOCTU

* HOpPMaJIHO NpuTUCcaK y nayhHoj apTepmjn nsHocn 1/6 cuctemcKkor
NPUTUCKa, a oTnop y nayhHoj aptepujn 1/10 cuctemckor oTnopa
(4,2/2,0 kPa nnun 30/15 mmHg)

° npumapHa (Heno3HaTor y3poKa) n cekyHaapHa Npoy3poKoBaHa
No3HAaTMM obosberem cpua nam nayha: xmnokcemumjom, embonunjom,
KOHFeHUTA/IHUM aHOMaNUjama cpua, NyhHOM BEHCKOM
XUMNepTeH3njom...



[ThyhHa emboanja

MayhHa embonunja npeacras/ba OKAy3njy nayhHoOr BackyapHOr KopuTa ca
embonycom: Tpomb (Tpomboembonyc y 95%), TKUBHU pparmeHT, AMNUAHA
yecTmua, Bayayx

MaTodpmusnonowke nocnegmue nnyhHe embonnje:

* XMMOKCUYHA BAa3OKOHCTPUKLMNja

* nayhHU egem

* aTeNeKTasa

* XMMOKCUja U XUNepKanHumja

e XemoaAnHamckn nopemehaju (macnsHe nayhHe embonuje)



[TayhHM egem

* nayhHM eaem npeactas/ba abHOpPManHo
HaKyMn/bakbe TEYHOCTU Y MAYRHU ELEM
eKCTpBaCKynapHoOM npocTtopy y nayhuma

* MO)Ke Aa ce pa3Buje:

- cnopo (bybpexkHa nHcypunumjeHumja)

- 6p30 (aKyTHO HacTana HcyduumnjeHumja (
N1eBOT CPLLA Y aKYyTHOM MHPAPKTY MMOKapaa)

* AUCMNHEeja, OpTONHeja, XMMNoKcemmja u
nosehaH AncajHu paj,
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[TayhHM egem

[loaena:
* KapaunoreHun egem nnyha
- Kafa ce nopemeTn 0OAHOC XMAPOCTATCKOr 1 KOJTIOMAHO-OCMOTCKOT

NPUTUCKA (XMAPOANHAMCKN U OHKOAMHAMCKWN) - TPaHCyAaT

* HeKapauoreHu eaem nayha
- noBehaHa nponyct/buBOCT NAyhHe KanunapHe membpaHe y aKyTHOM
anodysHom owtehery nayha (aHrMomypanHm) — ekcyaat
- CMakbeH KnanpeHc ammaoe (TpaHcnaiaHTauuja nayha, amm@paTtnyHo
LWnperbe KapumHomMa, Komnpecuja IMMPHUX CyaoBa) — ekcyaat



[laToreHesa nayhHor eaema

JucdyHkimja BaaBya
Hcxemujcka 6omnect cpua
Nucydunyjenumja aeBor

Omreheme engoresa
Kamuiaapa

bnokana numpHUX yTEBa

(iua

|

|

[ToBehame npuTucka y
JIEBOj TIPETKOMOPHU

IToBehame kanuaapHe
MPOIYCTJbUBOCTH U
CMamCHa CUHTE3a
cypdakranTa

HemoryhHoct ykiamama
BUIIIKA TEYHOCTH U3
WHTEPCTUIINA]YMA

|

|

[ToBehamwe xuapocTarckor
MPUTHUCKA Y TTyhHUM
Kanuiapuma

[Ipena3ak TEYHOCTH U
MpPOTEHHA U3 Kallujiapa y
UHTEPCTHULIN]YM U aJIBEOJIC

Hakynspame Te4HOCTH Y
UHTEPCTULIH]YMY

|

Exem miyha
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[TaToduanonowke nocneanue nayhHor
egema

* TPAHCYAAT UM eKCyAdaT je Hajnpe NPUCYTAH Y UHTEPCTULMNJYyMY
(MHTEPCTULUMjYMCKM eaem) LWITO A0BOAM A0 CHUXKEHA KOMMINjAHCE
nnayha ca ycnoctas/bakbem 6p30r n NOBPLIHOT ANCaHA

e INCMHEja N Y HANOPY U HEMNPOAYKTUBAH Kalla/b
* NOMEepPaHEM TEYHOCTM Y a/1IBEOJIe HACTAje a/IBe0/IapHU eaem

* XMNOKcemmja
* AUCNHeja, UMjaHo3a, NPe3HO0jeHOCT U XUNepKanHuja




AKYTHU pecnupaTopHM ANCTPEC CUHAPOM
(APLC)

* OY/IMMHAHTHM 0BINK pecnmpaTopHe MHCYdULMjeHUM|je
* TewkKo, akyTHo owTehere nayha y Kome HacTaje:
— owTehere anBeona,

— noBehaHa BaKynapHa (KanunapHa) nponyct/bUBOCT
— HeKapaumoreHu nayhHu egem

* nocnegmnua APOC: akyTHa xMnokcemumja
* TELWKo ce neyun (He pearyje Ha Tepanujy)
* BUCOK mopTanutet: 40%-60%



AKYTHU pecnupaTopHM ANCTPEC CUHAPOM
(APLC)

nHnumnjanHo owteherwe nayha Hajuewhe nlasmea owrtehere nayhHor
KanunapHor eHaoTena (pehe anBeonapHor enntena)

arperauuja TpombounTa ca MHTPABACKYIapHUM dopMmnparbem Tpomba
TpombounTtn ocnobahajy meamjatope Koju npusnaye Heytpodune

aKTMBaumja KomnsaemeHTa (C5a — cHa)KaH CTUMYNIaTOpP aKTUBHOCTM
HeyTpoduna)

MHOUANTPaAUMja HeyTpoPUANMa
- ocnobahame meaunjatopa (NPOTEONUTUYKN EH3UMMN, KUCEOHUYHMU
pagnKanm, metabonnTn apaxmaoHCcKe KUCenmHe... )
- owtehere anBeokanmaapHe membpaHe
- noBehaHa nepmeabunHOCT KanunapHe membpaHe



Normal Alveolus ] Injured Alveolus during the Acute Phase

1
. } —
Alveolar air space o b amee Protein-rich edema fluid
= &
{ S v ~Slaughing of branchial epithelium
7 .‘c? :
-2 1
Typeleellay e .‘Al t-t_y-’ : ) S Necrotic or apoptotic type lcell
‘ 2 p— 1
g '
Epithelial g ' 2
basement s i S Red ceall
membrane s 2 K
! lLauko‘t‘l}ifgsnesﬁ,, b,
Interstitium Type llcell ' Oxidants e | . Intact type H cell
0 - 1 AT R » A >
x Alceolar v PAF-
macrephage . Protease Denuded
X ‘basement membrane
I.
' —Hyaline membrane
| Migrating neutrophil
L
g MWidened
[ edamatous
' Interstitium
T
v
Endothelial— 3
call
Endothelial

basement ™ Platelats
membrane

“Neutrophil

i Yoo s a7
o - Capiliary |  Piies,
Red cell w_ S Swollen, injured
Sy o | PN . : endothelial cells

Fibroblast ' Fibroblast eutrophil




AKYTHU pecnupaTopHM ANCTPEC CUHAPOM
(APLC)

daz3e y pa3sojy APAC-a:

* eKcyaaTuBHa (akyTHa) dasa (npenykeHOCT Kanunapa,
aKymynaumja HeyTpoduna, oToK eHaoTenHunx henwuja,
owTehere anBeonapHoOr ennuTena, CtBaparbe XnjaamHmnx
membpaHa)

* nponudepatmBHa (cybakytHa) da3a (nponudepauymja
TMNa 2 nHeymoumuTa u pmnbpobnacra)

* daz3a pmbpose nam xpoHmnyHa dasa (bmnbposmnpajyhu anseonmtuc,
pemoaenmpare eKcTpaLuenyiapHor MaTpmKca)

* $a3a onopaBKa
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AKYTHU pecnupaTopHM ANCTPEC CUHAPOM
(APLC)

[MaTodpunsnonowke nocneauue:

* HacTaHaK nayhHor egema n xemoparuje
* nayhHa xmnepTeH3uja

* KONanc anseona

* XMNOBEeHTMANaLUM]a

* AUCMHEja N XMMNoKcemmja

* pecnmpaTtopHa nHcypumumjeHuymja

° XMI'IOTEHTVIja, CMakberbe MUHYTHOT BOJIyMEeHa U CMPTHUN UCXOA,



[TaToreHesa AP1C-3
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AKYTHU pecnupaTopHM ANCTPEC CUHAPOM

(APLC)

ETuonoruja:

nHeymoHwuja (34%)
cenca (27%)
acnupaumja (15%)
Tpayma (11%)

— KOHTY3Mja nayha

— MmynTunne ppakType

ARDSnet NEJM 2000:342:1301-8.
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[ThyhHa (pecnunpaTtopHa) MHCypuumjeHumja

PecnunpaTtopHa nHcypumnumjeHumja gedbuHULLE ce Kao CTare Yy Kojem
NOCTOjMW:

* XMNOKCeMM|a
* XMnepKanHwuja
* pecrnmpaTtopHa aumnaosa

...NNPN 6MN0 KOM MeTaboIMYKOM CTakby OPraHM3ma 1 Npu yamcamy
aTMmocdepcKor Basayxa HOPMAJIHOT cacTaBa
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[ThyhHa (pecnunpaTtopHa) MHCypuumjeHumja

KAMHUYKU, CNOJbaBa Ce:
* aKyTHO (Kopa, 6onecHuKa 6e3 npetxogHe nayhHe 6onectn)
* XpPOHMYHO (Kao nocneamnua xpoHnyHe nayhHe 6onectn)

YobuyajeHa je nogena Ha:

* XMMOKCEMU|CKY pecnnpaTopHy UHCYDULMjEeHUN]Y
* XMNEPKAMHMN]CKO-XMMOKCEMMN]CKY pecnmpaToOpHY MHCYOULUjEHLN]Y
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AKyTHa pecnmpaTtopHa MHcyduuUmMjeHumja

* Ce YI/1TaBHOM MUCMNO/baBa Y XMMOKCEMUYHOM 0ONUKY

* HAacTaje Kao pe3ynTaT HeaJleKBaTHeE Pa3sMeHe KMCEOHMKa namehy
a/siBeona 1 Kanunapa



AKyTHa pecnmpaTtopHa MHcyduuUmMjeHumja

ETuonoruja:

« APAC

* acnupauuja CTpaHor caap¥aja
* aTeNeKkTasa

* KapauoreHun nayhHu eaem

* KOHTy3uja nayha

* MHeyMOHMUja

* MHEeyMOTOpaKC

 nnyhHa embonunja



XPOHMYHA pecnmupaTopHa MHCYPULMjeHLM|a

* V[1aBHOM CE€ MCMO/baBa Y XMMNepPKanHMjCKO-XMMNOKCUjCKOM 0DMKY Kao
pe3ynTaT HeaJeKBaTHE a/IBe0/IapHEe BEHTUAALMje



XPOHMYHA pecnmupaTopHa MHCYPULMjeHLM|a

ETnonoruja:

* nopemehajn LeHTpaHOT HEPBHOT cucTema (MHTOKCMKaUMja NEKOBUMA,
BaCKynapHe 6onectu n ctakba xunonepdysnje, noBpeae MoxaaHor ctabna,
nHoekuymje...)

* nopemehajn nepudepHoOr HepBHOr cucTtema U AncajHnx mmwnha
(monnomumjenntnc, ammoTpoPmyHa natepasiHa CKiepo3a, NoIMHEYPUTUC,
MMjacTEHM]ja rpaBuUC, TETAHYC, Noanommjenntmuc, mmwmnhrHe auctpoduje)

* nopemehaju rpyaHor Kowa (ckonmosa, nospeae, nopemehajmn nneype)

* nopemehajmn bponHxa u nayha (oncTtpykuuja AMcajHUX NyTeBa: acTMa,
XPOHWYHA ONCTPYKTUBHA bonect nayha; andy3Ha ¢mnbposa nayha)
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[TaTOoPU3nONOLWKe NocaeanLe pecrnmpaTopHe
MHCYPULMjeHUMje

* HEe NOCTOjn Kopenauuja namehy cteneHa xmnokcemuje u
XUMepKanHuje n TeXXnHe KAnHU4YKe c/inke

* UCNOJ/baBaAHE KIMHUYKNX CUMNTOMA Y Hajsehoj mepu 3aBUCK 0f,
O6p3MHe HacTaHKa pecnupaTopHe UHcyduumjeHumje

* LUTETHU ePEKTU Ce HajpaHuje ncnosbasajy oa ctpaHe hennja LLHC-a
(M3y3eTHO OCeT/bUB Ha XUMOKCU]Y)

e CumnTomMM 1 3HaUWU: raBobosba, nopemehajmu Buaa, COMHONEHLUMN)a,
TPEemop, aHacapKa, umMjaHo3a, NENTUYKU YIKYC, eNEeKTPONUTHU

ancbanaHc, gexuaparaunja, MaaHyTpumumja....



XMNOKCK|a

PecnunpaTtopHa nHcypuumjeHumja je Hajuewhu y3poK TKUBHE XUNOKCUje
360r Koje ce cmatbyje okcuaaTmMsHa docpopunaumja, LWITO MM 33
nocneanuy HeaocTaTak eHepruje y 3axsaheHom TKUBY.

[lpema mecTy HbUXOBOI HAaCTaHKA XMMNOKCHje AeNNMO:

* XMNOKCeMM|CKe

* XemMaTonaTcKe

* UMPKYNATOPHE

* XMNOKcKHje 36or nopemehaja aAndy3unje KNCEOHUKA Y TKUBMMA U
* XMMNOKcKje 36or nosehaHe akKTUBHOCTM TKMBA



Xnnokcemmjcka (nayhHe) xmnokcuje

* 0byxBaTajy XMMOKCHje Koje cy nocneamnua CMatbeHe OKCUreHauuje
KpBu y nayhmma Koja n3asmBa XMMNOKCEMU]jY

* BPeAHOCT NapLmnjanHOr NPUTUCKA YI/beH ANOKCUAA Y KPBU MOXKe bUTH
- CHUXKeHa (xmunoKanHmja)
- HOpMaJiHa (HopMoOKanHuja)
- NOBULLEHA (xmnepKanHuja)
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Xnnokcemmjcka (nayhHe) xmnokcuje

* OBE XUMOKCKUje mory butn nocneamua:
- CHUXKEHOT NapLuUMjanHoOr NPUTUCKA KNCEOHMKA Y aTMOCHEPCKOM
Ba34yXxy
- nopemehaja nayhHe pyHKuUMje n
- nopemehaja NpoToKa Kpsu y nayhuma
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XemMaTornaTcKe XUnokKcuje

* NpeacTaB/bajy CTakba Y KOjUMA je cMaHbeHa CNOCODbHOCT KpBU Aa
NPEHOCU KUCEOHMUK:

- 360r cMatbeHe KoInymHe xemornobmHa y eputpountnuma (aHemmje)
- 360r cmarbeHe cnocobHOCTM xemornobrHa aa NPEeHOCU KUCEOHUK
(xemornobuHonaTuje)
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LilnpKynaTopHE XMNOKCK|e

* UMPKYNATOPHE UM KapAMOBaCKyNapHe XMNoKcuje obyxBaTtajy cTarba
MaHbKa KMCEOHMKA Y TKMBMMA YCaes yCropPEeHOr NPOTOKa KpBU

* TakaB nopemehaj moxxe 6uTK:
- FTeHepasIn30BaH:
- UHCyPULUMjeHUMja ceHTpaNnHOor (CpYaHa nHcybuuMjeHUmja) nam
- nepudepHOr KPBOTOKA (LUOK)
- TOKann30BaH (nokanHu nopemehajmn unpkynauumje):
- UCXEMMjCKa bonecT nepudepHUx aptepuja
- BEHCKa CTa3a



Xnnokcuje 3bor nopemehaja andysunje
KUCEOHWMKA Y TKMBMMA

* XMNOKCUja KOja HacTaje Kao nocneamua nopemehaja andysmje
KMCEOHMKA Y TKUBNMA:

- CMakberbe rpaamnjeHTa KOHUEeHTpaLUuje KUCEOHMKA namehy
KanunapHe Kpsu n hennja (aHemmnja)

- CMakbeHe nospwmnHe andysunje (xmunepTpodpmja mmokapaa y
CPYaHOj MHCYPUUMjeHUU]jN)

- AVUHaA andy3ujckor nyTa (eaem)

- NpOMeHa KBanuteTa andysunjckor nyta (dnbposa nHTEPCTULMjyMA)
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Xmnnokcuje 36or nosehaHe akTUBHOCTU TKMBA

* TO CYy penlaTUBHE XUMOKCUje Koje HacTajy Kaaa 36or nosehaHe TKUBHE
aKTMBHOCTM, Na noTpeba 3a KNCEOHMKOM Haamalwm moryhHocT
HEeroBor Aonpemama

* 0Baj TUN XUNOKCKje HacTaje:
- NPU NMHTEH3MUBHOj PU3NYKOj aKTUBHOCTU U MULLIMHAHUM FpUYpPBMMA
-y ebpuiHMM cTarbuMma
- XMNepTMpeosu



PYHKUMOHA/IHA UCMTUTUBAHbA PECMMPATOPHOT
CUCTEMA

TecToBM 3a CNUTMBAtbE BEHTUNAUM]jCKe yaore nayha obyxBaTajy:
* CInpomeTpujy

* TeNIeCHYy nneTnamorpadujy

* Mmeperbe KomnaujaHce nayha

* Meperbe guctpmbyuumje Basayxa

* BEHTUIAUMOHY CUMHTUIPaPunjy nayha

* PaanonoWwKo ncnntmneabe, eHAOCKOMNCKU npernean, N\MKpO6I/IOIIOLUKM
npernegn, NMMyHoJ1iollke meTtoade, a1eproyolkn n Cepo/iIollknN TeCToBU



CnmpomeTpuja

T h‘ amf;g me. as hard as ssebce
o Reserve
e "W
Ve (IC) Vital
Capacity
. Y X (V) (TLC)
A \ 1 Expiratory
Reserve
ERY Volume Functional
’ \ i (ERV) Residual
Residual Residual (FRC)
Volume Volume
(RV) (RV)




CnmpomeTpuja

ONCTPYKTUBHU | PECTPUKTUBHU
NMOPEMERAI NMOPEMERAJ

Total lung capacity (TLC) ™ N%
Residual volume (RV) ™ J
Forced vital capacity (FVC) J J
Forced expiratory volume NN N

in 15t second (FEV,)
FEV,/FVC ratio J N to 1
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