IIOPEMEQhA] METABOANSMA
BOAE 1 MINHEPA /A



XoMeocTasa

* IlpeacraBsa ycaoB 3a ogp>Karmbe MOP(OAOLIKOT 1
(PYHKIIMIOHaAHOT MHTeTpUTeTa OpraHmu3Ma.

> l3oBoaemuja

» llI3oocMmuja Tamparature £

> l3ojonnja

> MSOXMApmja PR / >?c
‘

<37°C

70% Water /




AuctpuOynja TeaeCHUX TE€YHOCTU

[ aaBHU o4ebIN TEAECHE TEHHOCTI CY.

1)
2)

lMuTpaneayaapHa TEYHOCT

ExcrpaneayaapHa Te9HOCT (MHTepCTULIMjaAHA U
MHTPpaBacKyAapHa)

Apyru ogesuu: AMMQpHU IPOCTOP U TpaHcheanjcke
TEUHOCTU

ol TOW. 3L
e
Extracellular fluid
- 35% of TBW, 14L
» 3 Interstitial fluid
Y Total body water (TBW) 0% o TOW. 1L
60% OF BODY WEIGHT, 42L

Intracellular fluid
65% of TBW, 28L

S

>
I >

70kg




AuctpulOynja TeaeCHUX TE€YHOCTH

* Koanunna yKyIiHe TeaeCHe TeUHOCTU 3aBVICU OA;
»Crapoctu
»Iloaa

» CTrerneHa rojasHoCTHI

an Seniors
55% 50~55%

Adult ma
60%

* /JHeBHU ITpOMET TEYHOCTU Y OpraHu3my je usmeby 2 400 ml
1 3 200 ml.



Kpetame Boge nsmehy marpaneayaapaor n
eKcTpalieAyAapHOT IIpOCTOpa

Hypertonic |sotonic Hypotonic

P P




Kperame Boge m3mehy marpasackyaapHOr n
VHTEePCTULIjaAHOT IIPOCTOpa

Filtration

No net movement

Reabsorption

Arterial end
net filtration pressure
=+10 mm Hg

Mid capillary
net filtration pressure
=0 mm Hg

Venous end
net filtration pressure
=-7 mm Hg

Fluid exits capillary since
capillary hydrostatic pressure
(35 mm Hg) is greater than
blood colloidal osmotic
pressure (25 mm Hg)

No net movement of fluid
since capillary hydrostatic
pressure (25 mm Hg) = blood
colloidal osmotic pressure
(25 mm Hg)

Fluid re-enters capillary
since capillary hydrostatic
pressure (18 mm Hg) is less
than blood colloidal osmotic
pressure (25 mm Hg)




MeTtaboamn3aMm Boae

* YKyIlHa KOAM4YVHA BOAE y OpraHN3My peryAarcaHa je:

1) Ocehajem >xebu

2) CekpennjoM aHTUANYPETCKOT XOPMOHA

Thirst mechanism

o Nerve impulses

€ High blood osmotic © Low blood osmotic
pressure stimulates -~ pressure inhibits
hypothalamic ¢ hypothalamic
osmoreceptors osmoreceptors

Osmoreceptors

Osmoreceptors |
activate the | e Inhibition of osmo-
neurosecretory cells 1 receptors reduces or
that synthesize and 1 stops ADH secretion
release ADH

liberate ADH from
axon terminals in
the posterior
pituitary into

the bloodstream

Target tissues

o Kidneys retain Sudoriferous Arterioles constrict,
more water, (sweat) glands which increases
which decreases decrease water blood pressure
urine output loss by perspiration

from the skin



MeTta0oan3aM HaTpUjyMa U Xa0puaa

Hatpujym je raaBHU KaTjoH eKCTpaLjeaylapHe TeYHOCTI.
* Oap>xaBa ocmoaapHocTt ECT
* Ogp>xaBa HeypoMUIINNHY pa3apa>k/bUBOCT
* Peryaumme annao-0a3sHy paBHOTEXY

Xa0puau €y rAaBHU aHjOHU eKCTpaneaylapHe TeYHOCTI.

* OgpokaBajy e41eKTpOHeyTPaAHOCT

o

Composition of body fluids

Extr: Hular fluid (plasma Intracellular fluid
Na* 142 mmol/e Na* 10 mmol/e
K* 4 mmol/e K* 160 mmol/e
Ca2+ 2 mmol/e Ca2* <0.01 mmol/ie
Mg2* 1 mmol/e Mg3* 13 mmol/e
Cl- 105 mmoli€ Ci 3 mmaol/é
HCOy 27 mmolie HCO, 10 mmol/e

Phosphates 1 mmol/eé Phosphates 100 mmol/e
Protein 70 gl Protein 200 g/e
Osmolarity 290 mosm/e Osmolarity 290 mosm/€




Peryaarnyja MetaboansmMa HaTpyjyMa

Munepasa0KOpTUKOUAN CYy CTEPOUAN KOJU A0BOAE A0
3ajprKaBarba JOHa HaTpUjyMa U I'yONTKa joHa KaAujyma "
BOAOHMKA.

AAAOCTEPOH

— PeHnH-aHIMoTeH3H-a4A0CTePOH CIUCTEM,
anrnoreH3uH lI, konnentpalyja jona HaTpujyMa "
KaAujyMa



PeHyH-aHIMIOTEeH3H-aA440CTEPOH CHUCTEM

Arteriolar
vasoconstriction
+

Circulation

=  Angiotensin il

y

ADH secretion Adrenal Cortex

|

Aldosterone
secretion

' Angiotensinogen === > Angiotensin| °

(stimulated by low perfusion pressure)

 J
Increased H,0
reabsorption



Peryaanuja Mmera0oan3sMa HaTpujyMa

* Harpnyperckn xopmMoHu.
* CMmamyjy TyOyACKy pearicopiiujy HaTpujyma.

— ATpujaaHu HaTpuypeTcky hakKTop-IPOAYKYjY
muihuae heauje mpeagkoMopa Kao 0ATOBOp Ha
rmosehame BOAyMeHa KpBIL.

— MoXaaHu HATPUYPETCKU MeNTUA-1I3a311Ba
HaTpUype3y, BazoanaaTaluyjy ¥ MTHXUOULN]Y
ocao0abama aagocrepoHa.




Ilopemehaju meTabGoan3sma TeaecHnXx
TE€YHOCTH

Cmameme 3alipeMIHe TeYHOCTY YHYTap I10jeAVTHIX
oJe/baKa- Aexyaparanuja.

IIopehame 3anrpeMitHe TEYHOCTU- €A€MU I
Xymepxmuaparaimja.




Ilopemehaju meTaboan3Mma TeaecHMX
TE€YHOCTU

* llopemehaju ocmoaapunoctu ECT:

* VI3o0cMoOaapHU (MI3OTOHM]CKI)
* XuriepocMoaapHH (XUIIEPTOHU]CKU)

* XUIIOOCMOAapPHU (XUIIOTOHU]CKI)



MN300cmoaapan (M30TOHMjCKM)
nopemMehaju

IIponmopnnonaanu ry0uTak cagpskaja BoAe U eAeKTpOoAUTa-
30TOHM]CKA AexyapaTaliyja.

I IponnoprinonaaHo nosehame cagpkaja Boge 1
eAeKTpOoANTa- M3OTOHM]CKa Xullepxmuaparaimja.




Ms3oTOoHMjCKa gexuaparanyja

Hopmaana ocmoaaproct ECT, 3anrpemunna ICT ce ne
Melba. JaB/ba ce cMameme 3arpeMune n3oronmjcke ECT.

KpBapeme, eKCTpeMHO 3HOjeme, TyOuTaK Te94HOCTU 13
OOVIMHIX paHa U MHTeCTMTHAaAHOM CEeKpPeIVjoM.

Kapaxkrepnie ce cumnrommuMma xunosoaemuje ECT.

|lsotonic

Amount of water transported
into the cell equal to

the amount of water
transported out from

the cell

H,0

Solute concentration
inside the cell is Equal
to the solution

outside the cell




V30TOHM]jCKa XuUliepxmuaparanyja

Hopmaana ocmozaproct ECT, 3anpemnna ICT ce He Merba.
ITosehame sanpemnnze nsoronujcke ECT.

I Ipumena Hopmoocmoaapunx pacrsopa (NaCl 0,9%),
rosehaHa aKTMBHOCT MITHEPaAOKOPTUKOUAA.

Kapaxkrepnie ce cumnrommuMma xurepsoaemuje ECT.



XunepocmoaapHH (XUIIepTOHM)CKN)
nopemMehajn

IIosehame ocmoaaprocty ECT, jaBaba ce
MHTpaleAylapHa Aexuaparanuja.

Hacraje 300r ry0nuTKa Boge, rnosehama cagp>kaja coan
1AV KOMOVHaIjoM oBa ABa rmopemMehaja.

» XuriepToHMjCKa gexmaparanmja
» XuIiepToHMjCKa XuIepxmuaparamnmja



XurrepToHMjCKa agexmaparanja

« Cwmameme 3annpeMuHe 1 niosehamwe ocmoaapuocty ECT.

* Hea0B0oaHO yHOIIEE BOAe, TToOBehaHU ryOuTak Boge
(moanypmuja, aujapeja,3Hojeme), diabetes insipidus.

* Kapakrepumre ce cumnromnma xunosoaemuje ECT u
MHTpalleAyAapHe gexmuapararuje.

Hypertonic

The cells shrink

Water is transported
out from the cell

*‘*"g

Solute concentration
inside the cell is LOWER



XunepToHujCcKa Xxuriepxmapararyja

Ilosehame s3arpemnue u ocmoaapaoctu ECT.

I Ipumena xuntepocmoaapHux pacrsopa (NaCl 10%),
IIpYIMapHOT xunepaajgocreponusma, Cushing-ose
0oaecTn.

Kapaxkrepnine ce cumnrommnMa xurepsoaemuje ECT n
MHTpaleAylapHe gexmuaparanuje.



XurmoocMoaapHM (XUIIOTOHM|CKU
nopemMmehajm)

Cmamerme ocMoaapHoctu ECT, jaBaa ce
MHTpaleAyAapHa Xulepxmuaparanuja.

Hacraje 3001 ry0uTKa coan, nosehama cagpkaja Boge
1AV KOMOVHaIjoM oBa ABa rmopemMehaja.

» XUIIOTOHM]jCKa gexuaparanuja
» XMIIOTOHMjCKa XUIlepxXuaparanyja



XUIIOTOHM]CKa gexmapaTariyja

Cmarmpermbe 3annpemune 1 ocMoaapHoctu ECT.

CMarbeHO yHOILIIehe HaTpujyMa, peHaAH! U
eKCTpapeHaAHU I'yOuTaK HaTpujyMa.

Kapaxkrepnie ce cumnrommuMma xurnosoaemuje ECT u
MHTpaleAylapHe Xulepxmuapararuje.

Hypotonic

The cells inflate
and eventually burst

Water is transported
into the call

Solute concentration
inside the cell is HIGHER



XHUIIOTOHM]jCKa XUIlepXuaparanuja

* Ilosehame sanpemnne ECT n cMameme ocMo4apHOCTHU
ECT.

* llpumena xuoToHMjcKuxX pacTsopa 1 pacTBopa raykoase,

CUHAPOM HeagekBaTHe cekpenje ADH, oanrypuuna
dasza ABI.

« Kapakrepumre ce cumnromnma xunepsoaemuje ECT u
MHTpaleAylapHe Xulepxuapararuje.



IIaTodusnoaonike rmocaeaniie
nnosehama Boaymena ECT

Ilosehame TeaecHe mace

Ilopact TA u niojauan mmyac

Eaemu

AuviaaTyipaHu U IIPEIymheH KPBHU CyAOBU
KonrectnsHa cpuaHa uHcyduijeHIja

lloanypuja



IlaTopusmoaonike rmocaeaniie cMambemha
BoayMeHa ECT

* CMameme TeaecHe Mace

* CHmxeme TA 1 c1ado nymeH Iy Ac

* Taxuxkapauja

* (CMmameHa xuaparanyja KoXe 1 CAy3HUIIA
* Kozabupany BeHCKU KpBHU Cy40BU

* Oanrypuja



IlaTtopusmoaonike rmocaeaniie
nmosehama soaymena ICT

* Eaem mosra- enmmaentugopMHn Hartagu, nopeMmehaj
cTarba CBeCTH.

* l'enepaausosanu egemu heanja- caadoct, MaaakaaocT,
ryonuTaxk arnetura, nospahare, Aujapeja, mosehare
3anpeMute Ep.



IlaTopusmoaonike rmocaeaniie cMambemha
BoayMmeHa ICT

 llojaBa ocehaja >xebn
* IlojaBa rposnmnie

* 3nanu gexuapanyuje [ITHC-a: korauTnsHI nnopemehajy,
KOH(pYy31ja, mopemehaj crama CBeCT!U

* CmMmameme 3anipeMune Ep



EaeMu

* Harommnaasame Te4HOCTH Y MHTEPCTULIMjaAHOM IIPOCTOPY.
« MexaHn3MI HaCTaHKa:

* lloBuineme XuApOCTaTCKOr IIPUTHICKA

* CHIXere OHKOTCKOT IIPUTUCKA I1Aa3Me

* IloBehame nnepmeabnaHocT Kannaapa

* Oncrpykuyja AuMQPHUX CyA0Ba

- Colloid osmotic
pressure

Hydrostatic E
pressure

Plasma proteins

Decreased colloid osmotic
pressure (decreased protein
synthesis [e.qg. liver disease];
increased protein loss [e.g.,
kidney disease])

Increased hydrostatic pressure
(venous outflow obstruction,
[e.g., congestive heart failure])

B. TRANSUDATE
(low protein content, few celis)

Fluid and protein leakage

C. EXUDATE

(high protein content, and Vasodilation and stasis 5
may contain some white =
and red cells) E

e e®"s e Increased interendothelial spaces 'E



XeMoaMHaMCKI TUII eaeMa

e JloBuieme XMNAPOCTATCKOT IIPUTVICKA Ha HMBOY Kallridapa.

— OrexaHo oTullakbe KPBU 13 BEHCKOT CICTeMa- BeHCKa
XuIepemMuja.

— PereHnuja HaTpujyMa U BOAe Y OpraHn3My (aKyTHU
raomepyaoHeppUTHC, CpYaHa MHCYPUILIVjeHIIja).



OHKOAVIHAMCKM TUII eaAeMa

 (CMmameme OHKOTCKOT IIPUTIVICKA 111a3M€E.

* XnunoaabymmHemuja

— CMmameme cuHTe3e aa10yMuHa (Ipo3a jeTpe,
XPOHMUYHY BUPYCHU XeIIaTUTIC).

— Ilosehan ryOurtak aa0ymuHa (He(ppOTCKU CHAPOM,
KpBaperbe, OIIeKOTIHE).



AHTrmomypaaHu THUII ejeMa
* JloBehame IIPOITIYCT/ADBVMBOCTN Kallridapa.

— 3altasberbCcKe U IMYHCKe peakijuje
— OnexkotuHe
— MexaHnuke nospeae

— Heormaactuuue 0oaectu



AuMpoanHaMCK TUII egeMa
* Omncrpykuyja AMM@QHIX CyA0Ba.

— 3anasberme AMMQHUX Cy40Ba

— VInpunarpannja AnM@pHUX Cyg0Ba TYMOPCKUM
heanjama

— XUPYLIKOT OACTpamemha AMM(pHIX >XKae34a 1 CyA0Ba



IlaTodpusmnoaomke nmocaeamiie eaemMa

* XuUrokcuyja
* CKaOHOCT gexuaparauuju
* Apyru nopemehaju:
* IIosehame TesecHe mace
* CMameme anypese U 3HOjerna

* Huxrtypuyja, 1mojasa mogoumaxa



KamHnuike rmocaeauiie eaeMa

* Y 04HOCY Ha 3aBVCHOCT O4 I'paBuUTaLjyje:
— I'paBuTanujcku (TrecracTu)

— HesaBucHu oa rpasuranyje (€AacTyHm)

* Ilpema pacripocrpameHOCTH:
— /lokaau3oBaHu (CIIO/bAlllbY, YHYTPALLIbI)

— I'enepaan3osanu (aHacapka)



Kapakrepucruke TpaHcyagara u ekcygara

Kapakrepucruke Excyaat Tpancyaar

Crneundununa >1015 <1015
Te>KIHa

Koum.mporenHa >30g/1 < 30g/1
OgaHoc konw.mpor.y  >0,5 <0,5
epy310oHO)j

TEYHOCTH VI CEPYMY

LDH >2001J/1 <2001J/1
Oanoc koHn. LDHy >0,6 <0,6
epy310oHO)j

TEIHOCTI 1 CEPYMY

Koaryaanuja Aa He
PuBaaTuHa mpoba  IIO3UTHUBHA HeraTuBHa

"Reanje Beauxu 6poj heanja Maau 6poj heanja



IlaTo(dm3moaomkm acriekTm
Haj3Ha4YaJHUjUX eaeMa

* Cpyanu eaeMu

— Ilosehame BeHCKOT TpUTIICKa

— CexyHgapHU XUIIepaaA0CTepOHM3aM

* BEaemu y nuposu jerpe

— llopTHa xunepreHsuja
— Xunoaa0ymMunuHemuyja
— OrBapame apTepMOBEHCKIX IIIaHTOBA

— CexyHgapHH XUIlepaaA0CTepOHN3aM



IlaTopn3moaomKkm acrieKTm
Haj3HaYajHUJUX eaeMa

* Eaemu y 6oaectuma OyOpera.

— Hepputmukm eaemmn- xeMOAMHaAMCKI U
aHTVIOMYpaAHU TUII eAeMa

— HedpoTcku egemMm- OHKOAVIHAMCKM TUII e4eMa



MeTaboansaMm Kaavijyma

Kaanjym je raasHu unrpaueayaapuu katjoH (150-160
mmol/l).

Konnenrparuja y ekcrpatieayaapHoj TedHocTu je 3,5-4,5
mmol/l.

Kaanjym peryamime:
— EaexTtpuuny aktusHOCT heanje
— OcMO2apHOCT UHTpalleAyAapHe TeYHOCTU

— HeomnxogaaHn je 3a aermoHoBatbe raKoreHa



Peryaammja MmeradoansMa Kaanjyma

« PaBHOTexa 13MeDy yHOca 1 eKcKpellyje joHa Kaaujyma.

* Exckpenujy kaamnjyma rnosehasajy:
— IIpexomMepan yHOC Kaaujyma
— Mertaboanyka aakaaosa
— IlosehaHo ayueme MIHepal10OKOPTUKOUAA
— XUIIepOCMOAaPHOCT

— IlosehaHna KoamM4MHa HaTpUjyMa 1 aHjoHa y TyOyAapHO]
TeYHOCTU

* Exckpenunjy kaamujyma cMambyjy:
— CMameH YHOC Kaaujyma
— AKYTHO HacTaza almao3a
— Ilosehana cuHTe3a amoOHIjaka



Xurokaavijemmja
* KoHneHTpanyja kaamnjymMa y cepymy Mama o4 3,5 mmol/l.

* Etmoaormja:
— CmameHa KOHILIeHTpallija KaaujyMa y cepyMy U
CMarbeHa KOAMN4YMHa KaaujyMa y OpTaHU3MYy
— CmameHa KOHLIeHTpalija KaaujyMa y cepyMy U
HOpMa/AHa KOoAM4YVHa KaaujyMa y OpraHU3My

— Hopmazna nan nosehana KkoHnieHTpanyja kaaujyma y
CepyMy, CMatbeHa KOAMYMHA KaAujyMa Y OpraHU3My



CMmameHa KOHIIeHTpalMja Kaajyma y cepymy
I CMaibeHa KOANYVHAa KaaujyMa y
OpraHm3My

CMareH YHOC KaanjyMa

ITosehanu ryourak xkaaujyma (anypertuiiy, nosehana
aKTVBHOCT MIHEPaA0KOPTUKOMAQ, XUIIOMarHu31eMIja,
CeKyHAapHU XUIIepaaA0CTepOHI3aM )

I'yOurak BoaymeHa
['yOuTak BOAOHUKOBMUX jOHA
I'yOurak OukapOoHaTa



CMmameHa KOHIIeHTpalMja Kaajyma y cepymy
1 HOpMaAHa KOAW4NMHa Kaayjyma y
OpraHmusmy

AAKaa03a
I Ipumena nucyamnHa

ITosehana KOHIJeHTpal1ja KaTexoAaMIHa y CepyMy U
IIpYIMEHa aroHucra 0era-2 agpeHepIN4YKIX peLenropa

DamMnanjapHa HepruoandHa XuoKaAjeMnjcKka
IapaAansa



Hopmaana nau nosehana koHIieHTpanmja
KaaujyMa y cepymy, CMambeHa KOAN4nHa
KaaujyMa y OpraHmsmMy

* Anmnaosa (pasmena H* jona 3a K)

Acid-base Balance And Intermal K*
Exchange

Acidosis: Alkalosis:

7('—-\ o (hypokalemia)

(yperkaamia)



IlaTodusnoaonike mocaeaniie
XUIIOKaAvijeMuje

CmameHa HeypoMuIlinhHa pa3apaskbUBOCT yCAed
XuIepIiolapmusanuyje

Ilopemehaj MeTaboaM3Ma yIrpeHUX XyaparTa
IIopemehaj OyOpe>xHe pyHKIIje
IIopemehaj aninao-0a3He paBHOTEXXKE

30

0 Action potential

| Normal

JJ 1 J_ " threshold
—-90 i . \/ M -—- -+ Resting

y

Membrane potential (mV)

Normal K* Low K*  High K*

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition,
Copyright @ 20 ier, Inc. All rights reserved



Kannuuke nmocaeauiie Xxuriokaanjemuje

* Cxkeaetnu mummhu: caadboct mummnha pyky u HOTY,
KacHUje Anjadpparme 1 pecriypaTopHUX MuImha.

* I'aatku Mymuyhu: KOHCTUIIALIM)a, MHTECTHaAHa
AVICTeH3Mja, aHOpeKCcHja, HapaAUTUIKU NAEYC.

* Cpue: mpoMeHe y akLIMOHOM ItoTeHrjaay, EKT
IpoMmeHe, IopeMehaju cpuasor purMa, MOp(QOAOIIIKe

IIpOMEHe y CpIy.
b) HIPOKALIEMIJA debresis

ST segmenta

naglasen U talas

/

lako naglasen plitak T talas

P talas lako produzen
PQ interval



Xurnepkaamnjemmuja
* KoHneHnTtpanuja kaaujyma y cepymy seha oz 5,5 mmol/l.

* Etuaoryja:
— Ilosehan yHOC Kaaujyma
— CmameHa OyOpeskHa eKcKpelja KaamjyMa
— IIpeaasak kaanjyma ns ICT y ECT



ITosehan yHoC kaaujyma

1.v. IpyMeHa pactBopa K*
Tpancdysuja KpBu Koja je Ay>Ke cTajasla
ITpumena nennnuanza G

ITosehano yHomeme K* per os



CMmameHa OyOpeskHa eKCKpelyja KaaujyMa

boaectu OyOpera: ABI 1 HBI

boaectu Haa0yOpesxHUX Kae34a: IIpUMapHA
XUIIOKOPTULVI3aM, XUIIOPEHEeMIjCKI
XUTI0aAA0CTepOHM3aM, XUIIOIAa3nja Haa0yOpesKHIX
KAe3aa

I IpuMmena auyperuka Koju mrege K*



IIpeaa3ak kaanjyma ns3 ICT y ECT

Tpayme, onnekoTnHe, MacuBHe Kpalll TIOBpeae, OOMMHUI
OoIepaTUBHU 3axXBaTuU

IIosehana nmepmeadbuanocT heanjcknx memOpaHa
Armnmao3sa

Aeduut nHCy AHA

XUIlokcyja

IHTokcukanmuja AUTUTaANMCOM



IlaTodusmnoaonike mocaeaniie
Xuriepkaavjemuje
+ Ilosehana HeypomummnhHa pazapaxbUBOCT Y

yMepeHIM XuIlepKaaujeMmujama

« I'yOurak HeypoMummnhHe NoApax/bUBOCTU Y TEXKVM
o0annuMa xumnepkaanuje K6 mmol/l

30
o ﬂ Action potential
=
E
8
€ =30 1
2
(e}
[oF
2
g —60 Normal
= ' A A 4  threshold
o —_—
- y .
SRR st & 2 e = e R A R < Resting
Y
-12¢ -

Normal K* Low K*  High K*

Koeppen & Stanton: Bere and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved



Kannuuke nmocaeauiie xurepkaavijemMuje

* Ckeaernu mummhu: ocehaj Tpmema ycaHa U IpCTyjy,
HeMUP, aDAOMUHAAHY TpYeBU (YMepeHa
xunepkaanjemuja). Caadoctr mummnha, cMameH TOHYC
muinha, mapaamnsa (Telka xunepkaamjemuja).

* Cpuie: ycriopeHo ITpoBoheme uMIlyAca, OTe>XKaHa
KOHTpaiyja cpua, EKI mpomene, apurmuje.

 (QOcraao: arimao3sa.

¢) HIPERKALIEMIJA

smanjena amplituda \'13;)1:;;11] 3
R talasa :

Sirok, pljosnat \ J
P talas\

produzen depresiran
PQ interval Sirok QRS ST segment

kompleks



