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CaaprKaj npenaBama

e luctpnbyumnja TeNecHUX TeYHOCTH
* KpeTtarbe Boae namehy yHytaphenumjckor n BaHhenunjckor npocropa

* KpeTtarbe Boae namehy MHTPaABaCKy1apHOT U UHTEPCTULMjANHOT
NpocCTOopa

* MMopemehaju metabonnsama TenecHUX TeEYHOCTHU

* lexngpaTtauunja n xunepxmapartaumja

* Enemun (etnonatoreHesa, NnaTopmn3nO/OLLKE N KIMHUYKE nocneaunue)
* [Topemehaju metabonnsma Boge, HaTpUjyma n xaopmaa

* [Topemehaju metabonnsma Kanmjyma



XOMeOCTa3a YHYyTpalWkHe cpeanHe

[TpeacTaB/ba YC/0B 3a o4prKatbe MOPDONOLWKOr U GYHKLMOHANHOT
MHTErpuUTETa OPraHn3Ma

[a 6 xomeocTasa nocTojana, opraHM3am mopa Aa obesbeau:

- ctanHocT BonymeHa (M30OBOJTEMWIY)

- CTANHOCT ocmoTcKor nputmncka (M300CMWMIY nan N3OTOHWUIY)
- CTANIHOCT eneKkTponunTckor cactasa (M30JOHWNIY)

- oarosapajyhu aumgo-6a3Hm 6anaxc (M30XNOPWIY)



[ncTtpmnbyumja TenecHUX TeYHOCTU

* TenecHa Te4yHoCT je pacnopeheHa nsmehy GyHKUMOHANHNX Oae/baKa

(KomnapTmaHa nam npocTopa), y Kojuma ce cTBapajy HeonxoaHM yCa0BU 3a
bYHKUMOHMCAHE TKMBA U OPraHMU3Ma

[naBHM oA4e/bUM TeIECHUX TEYHOCTM CY:

* yHyTaphenujckmn (MHTpauenynapHun) NPocTop y KOMe je CMeLLTeHa
yHyTaphenujcka (MHTpauenynapHa) Te4HOCT

* BaHhennjcku (ekcTpauenynapHu) NPoOCcTop y KOMe je CMeLlTeHa
BaHhenujcka (ekcTpauenynapHa) Te4HoCT

- UHTEPCTULMjaHA TEYHOCT
- UHTPaBaCKy/1lapHa TeYHOCT (KpBHa Naa3ma)
- apyru oaesbum (nMmdHuU npoctop m TpaHchenmjcke Te4HOCTH)



[ncTtpmnbyumja TenecHUX TeYHOCTU

YBPCTO TKUBO, 40% TenecHe mace

(,,mpwaBa maca’” n macHo TKMBO)

MNA3MA 5%
MHTEPCTUUWMIATHA
TEYHOCT 15%
RE/IMICKA BOZA

40% TenecHe mace

EKCTPALENTYTAPHA
TEYHOCT, 20%

I
»

YKYMHA TENECHA BOJA, 60%




[ncTtpmnbyumja TenecHUX TeYHOCTU

TENECHA TEHHOCT % 3AMNMPEMMU
TENECHE HA (/)
MACE
NHTpahennjcka Te4HoCT 40 28
EkcTpahenujcka TeyHocT 20 14
* WHTEpPCTULMja/IHA TeYHOCT 15 11
* WHTPaBaCKy/lapHa TEYHOCT 5 3

YKynHa TesiecHa Boaa 60 42



Total body mass (male)

1 SO (¢ Vet
20% Plasma —
(b) Exchange of water among
Distribution of body solids and fiuids in an average lean, adult female and male
(a)
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JIHEBHWM MPOMET TEYHOCTU Y OPraHm3my

AHeBHU yHOC (ml) AHeBHU rybutak (ml)

BOAA N Apyre Te4HOCTU 1400-1800 ypwuH 1400-1800

BOAA Y XpPaHWU 700-1000 cronmnua 100

,,meTabonmnuyka soana’’ 300-400 KOX<a 300-500
nayha 600-800

YKYTNHO 2400-3200 YKYINHO 2400-3200



OCMOTCKM NPUTUCAK

* NOA, OCMOTCKMM NPUTUCKOM NoApa3ymeBa ce Nputnucak namehy asa
PACTBOPA PA3INMYNTUX KOHLEHTpauUuja, mehycobHO oaBOjeHMX
NoAynponycT/bMBOM MeMmbpaHOM

* Ta MembpaHa je NponycT/bMBa CaMo 3a MOJIEKY/NE BOAE, a/IN HE U 33
pacTBOpeHe maTtepuje

* VKOJIMKO je Pa3IMKa Y OCMOTCKMM KOHUEHTpaumMjama ABa pacTteopa
Beha, yronmnko he n sehmn bpoj moneKkyna Boge n3 pactesopa ca
MatbOM KOHLEHTpPaALMjom pacTBopeHe maTtepuje (a sBehom
KOHUEHTPaLMjoM BOAE) NPenasntu noaynponycrbuBy membpaHy

* NPUTNCAK ,LIIECIJMHllicaH MmexaHU4KoOM CHUJ1IOM KOja MOXe la Crnpeyn
npenasak soge HasmBa ce OCMOTCKU MPUTUCAK



OSMOTSKI PRITISAK
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OCMOTCKM NPUTUCAK

* M0jam OCMO3a O3Ha4yaBa npesiazak Mo1eKyNa BOAe KPO3
noaynponycT/buBy membpaHy U3 pacTBopa €a HUHKOM OCMOTCKOM
KOHUEHTpPaLUMjOM Yy paCcTBOP Ca BULLOM KOHLEeHTpaLMjom CBe 40K ce
He YCNOCTaBWU paBHOTEXa, OAHOCHO AOK Ce He n3jegHavye OCMOTCKe
KOHUEeHTpauuje oba pacTBopa

* OCMOTCKA KOHLUEeHTpaumja nam oCMO1apPHOCT HEeKOr pacTBOpa 3aBUCH
oA, bpoja pacTBOpPEHUX YeCcTULLa, a He 04, EHUX PUINYKO-XEMMU|CKMNX
KOHUEeHTpauuja

* OCMOTCKa KOHUEHTpaLMja HEKOT pacTBopa YBEK ce Mopa NocmaTpaTu
y ogHocy Ha ocobnHe membpaHe Koja pa3/aBaja Ba pacTBopa



TOHWUYHOCT

* U30TOHMYAH PACTBOP je OHAj KOjU UMa UCTN eDEKTUBHU OCMONAPUTET
Ha hennjcky membpaHy epuUTPOLMTA KAao WTO ra MMa naa3ma y oaHocy
Ha LMTOMNA3MaTCKy OMHY epuUtpoumnTa.

* YV OAHOCY Ha LMTOMN/1A3MATCKY OMHY, TOHUYHOCT je BeOMa CANYHA
OCMOJIapUTETY, a/IM jeé Matba 33 OHAj 4e0 OCMO1IaPUTETA KOju ce ryoum
360r NnponyctT/bMBOCTU MeMmbpaHe 3a HeKe YecTule

* UOAEHTUYHY OCMOTCKY aKTUBHOCT, OAHOCHO UCTMN BPOj OCMOTCKMU
aKTUBHUX YeCcTnLA MMajy: nnasma, dusnonowKu pacreop (0,9%
NaCl), 5% pactBop rnuKose n 1,5% pacrsop ypee (pn3nonowku
PACTBOP je M30TOHMYAH Ca N1a3MOM, IOK CY PACTBOPU IIMKO3€E U ypee
XUMOTOHUYHMN)



KpeTatbe Boae namehy yHytaphenmjckor u
BaHhenjcKor NpocTopa

KapaKTepuctuke UutoniasmaTcke membpaHe:

* V[JIaBHOM je NponycT/b1Ba 3a BoAY

* NPONYCT/bMBA je 33 Makbh BPOj YecTULa Koje cy pacTBoOp/bMBe Y
NNNUAHOj KOMMNOHEHTU MembpaHe

* UIN YecTuue nposaase mMembpaHy HeEKUM ApYrMM MexaHU3MOM

YKYNHU ocmonapuTer 3aBucK o 6poja yectuua y pactsopy, a
edeKTUBHU ocmonapurtet o 6poja YecTuua 3a Koje je MCNUTUBAHA

membpaHa HenponycT/bMUBa.



KpeTatbe Boae namehy yHytaphenmjckor u

BaHhenjcKor NpocTopa

------ Water diffusion
—— Net water movement

=== (Jrea diffusion
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KpeTame BOAE M3MENY MHTPABACKY/IapHOT U
MHTEPCTUUM]ANHOT NPOCTOPA

* KanunapHa membpaHa je Beoma Nopo3Ha U Kpo3 kY cnoboaHOo
NpoJ/ia3e CBe pacTBOpeHe maTepuje, ca u3y3eTkom benaHuyesmHa

* 300r TOra, penatmMsHoO manu 6poj HeanPy3abUNHUX NPOTENHCKUX
4yecTuua npeacTas/ba Hocnole ePpeKTUBHOT OCMOIapUTETa Yy OAHOCY
Ha KanunapHy membpaHy

* YKYNaH namepeHmn oCMOo1IapuTeT naa3maTcKe Te4YHOCTU u3Hocu 290
mOsmol/l, Aok je ebeKTMBHM OCMONAPUTET NNA3MATCKMX NPOTENHA
Tek oko 1,5 mOsmol/I

* CBE OCTaJ/ie PacTBOPEHEe YecTmUe HUCY OCMOTCKM aKTUBHeE 360r
NMOPO3HOCTU KanuiapHe membpaHe



KpeTame BOAE M3MENY MHTPABACKY/IapHOT U
MHTEPCTUUM]ANHOT NPOCTOPA

/" Capillary ~~ Capillarycolloid
hydrostatic pressure osmotic pressure
Pc A e
3 A
Pit mif |
Interstitial fluid Interstitial fluid
hydrostatic pressure colloid osmotic

pressure

Net filtration pressure = (P — Pj) — (e — i)

Arterial end Venous end
Pe 35 mm Hg 12 mm Hg
Pis —2 mm Hg —2 mm Hg
e 28 mm Hg 28 mm Hg
i 4 mm Hg 4 mm Hg
Net filtration
pressure 13 mm Hg —=10 mm Hg

Filtration Reabsorption



MeTabonmzam Boae

YKynHa KoAndnHa soae y
JbYACKOM OpPraHu3my peryamcaHa
je nocpeaCcTBOM ABa MEXaHU3MA:

1. ocehaj xehu

2. ceKpeumja aHTUANypesHor
XOPMOHA

MoBehaHa ocMoNapHOCT NAasme Uam
CMakeHe UnpKynmwyher BonymeHa

MojaBa ocehaja kehu NoBehawe cekpeumnje AOX

Mosehare yHOCa BoAe CmarbeHa eKcKpeumnja Boge

[NoBehaHa peTeHuMja BOAE
Mosehate umpkynnwyher BonymeHa

Cmambeme cekpeumje AX nnm cmamerse ocehaja kehu
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MexaHn3am AejcTBa aHTUANYPE3HOr XOPMOHa

Basolateral Peritubular Peritubular
Principal cell lining late distal  ombrane fluid capillary

AHTI/I,CI,I/Iype3HVI XOpMOH: tubule or collecting duct
* Besyje ce 3a ALX peuenTtop

* CTUMYNUNLLE CUHTE3Y U
MHCEpPLUM]Y KaHanNa
aKBanopuHa-2 y anmnkaaHy
MembpaHy u 8 el -,

* peryaviwie nepmeadbuaHoCT U
ancopnuunjy soae y AoHem -

CErMEHTY AMCTaNIHOr Tybyna u ?_
CabupHum KaHannhuma R

© 2011 Pearson Educaton. Inc
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MeTabonmsam HaTpUjyma 1 Xao0pmnaa

HATPUIYM
* HAaTPUJYM je IMaBHU KaTJOH eKCcTpaLlenyiapHe Te4YHOCTH

* jOHM HaTPMjyMa YK/bYYEHU CYy Y OAprKaHbe OCMOJIAPHOCTHU
eKcTpaLenyiapHe TeYHOCTH

* 33jeHO Ca jJOHMMA KaZInjymMma M Kanunjyma oaprkasa Heypomuwnhry
Pa3apa*K/bUBOCT

* VK/bYYEH je y perynaunjy aumao-6asHe paBHoTexe

* UrPa BaXKHY YN0y Y XEMUjCKUM peaKLumjama 1 membpaHCKom
TPaHCNOPTY
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EKCTPALLENYNAPHA TEHYHOCT

o :
® 9 - Na' \ /

ARRRARRRR @@ @@ -
REZl. MEMBPAHA =

85&%&‘585&%853. :
®

UHTPALENYNIAPHA TEYHOCT +



MeTabonmsam HaTpUjyma 1 Xao0pmnaa

X/10PMM
* X10PUAN CY IaBHWU aHjOHU eKCTpaLLenynapHe TeYHOCTH

* OCHOBHA PYHKLMja XN0pUAa je oapKatbe eNeKTPOHEeYyTPaHOCTU
(HapouynTO Y OAHOCY HA jOHEe HaTpujyma)
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Perynaumja metabonmama HaTpujyma

MwuHepasokopTukonau

* CYy CTEPOUAM KOjU YTUYY HA TPAHCNOPT joHA Y enntenHnm henmnjama,
nosoaehn oo 3agpKaBarba joHa HAaTpUjyma u rybuTka KanmjymoBux u
BOAOHUKOBUX JOHA

* A1 A0CTEPOH je HaJCHA*KHUJU NPUPOAHN MUHEPASIOKOPTUKOUA,

* cMHTEe3y U ocnobaharbe anaocTepoHa peryamue peHuH-
aHrMoHeH3uH-angoctepoH (PAA) cuctem
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Perynaumja metabonmama HaTpujyma

HaTpuypeTCcKn XOpMOHMU

e obyxBaTajy rpyny CyncrtaHuUm Koje cmamyjy TyOyaCcKy peancopnuujy
HAaTPUjyMa M HA Taj HAYUH NPOY3POKYjYy rybuTak HaTpmujyma v Boae

* Pa3/INKYjy ce:
- aTPUjaTHN HATPUYPETCKU PaKTop
- MOXJaHW HAaTPUYPETCKU nentna
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PeHWH-aHITMOTEeH3MH-a/1A0CTEPOH CUCTEM
(PAA)

PeHWH je NpoTeoNIUTUYKM eH3UM (KapboKcun-npoTeasa):
 ocnobaha ce ns jykcrarnomepynapHux henmja HedbpoHa
* aKTMBALMja QaHTMOTEH3UHOreHa y aHrMTEeH3UH |

AHrmnoteHsuH l: y nnyhnuma ce KoOHBeETyje Y aHTMOTEH3UH |
(QHrMoTeH3UH KoHBepPTYjyhn eH3nm)

AHrnoTteHsuH ll:

- ManpoctepoH

- nepudepHa Ba3OKOHCTUKL M)A

- ctumynaumja Na*/H* nsmeHe y npokcMmanHUm Tybynmma
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Renin-angiotensin-aldosterone system

< . ) Legend
e Sympathetic
4 e @—p Secretion from
/ A - -- a’ aCtIVItY an Organ
A '
i 4 \ 1}
i i h ' - = =p Stimulatory
: By = " . Na- _ signal
__— Lungs > : K* - = = = Inhibitory signal
Livee ! o wwwap ubularNa* CI .
Sgrface IOf R "t??ary - reabsorption and K- Cl=tr» =) Reaction
na ren n m: . .
a e aAeCEO eliu : : excretion. H,0 retention H,O= ¢+ » —p- Active transport
' A
' : & ' 9 = = =p Passive transport
@ ' PR Adrenal gland: #
¥ & of @ cortex B
Angiotensinogen Angiotensin I Angiotensin [ == === ==p Aldosserone
N @® ' secretion Water and salt
! - retention. Effective
) e ) increacas. Parhision
renal perfusion L .

-- - e

’ ) : i
(juxtaglomerular . o I @ Arteriolar of the juxtaglomerular
apparatus) SR * vasoconstriction. apparatus increases.
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]
. ] PIEAouNe Arteriole
.
| ]
]

Kidney A
®
cod ADH secretion
2 )
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H.O absorption
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{
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https://id.wikipedia.org/wiki/Berkas:Renin-angiotensin-aldosterone_system.png

ANOOCTEPOH3

* j@ HANOTEHTHU]U MUHEPANOKOPTUKOUA

e AUCTaNnHU Tybynu (3aBpLUHM Aeo) n cabmpHmn KaHannhu:

1. noBehawe peancopnumnje Na*un ekckpeumje K+
2. cTUMmynaumja aktuBHoctn HY ATP-a3e (cekpeumja HY)

 [NaBHM YyTMLAj HA CUHTE3Y aNA0CTEPOHA OCTBAPY;]Y:

" QHIMOTEH3WH Il
" KOHUeHTpauuja Na*
" KOHUeHTpaumja K*
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MexaHu3am AejcTBa a/1i1oCTepoHa

Lumen of late distal Basolateral Peritubular Peritubular
tubule or collecting duct membrane fluid capillary

 AnpgoctepoH: nosehasa
peancopnumnjy Na*u cekpeuyunjy K+

\

5

Principal cell

Apical
membrane—___

1. noehaBa 6poj Na*u K* KaHana Ha
anunKasHoj membpaHu (perynumie
OTBapaHe KaHa/a Kao U CUHTEe3y
HOBMX)

Cytosolic

receptor

2. nosehaBa akTuBHOCT Na*- K* nymne Ha g

6a3onatepanHoj membpaHu
Tubular ﬂuld%-:

© 2011 Pearson Education, Inc
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HaTpnypeTckn XOpMOHU

ATpujanHu HaTtpuypeTtcku ¢aktop (nentua)

* npoaykyjy mmwmnhHe henunje cpuyaHux
NPEeTKOMOpa Kaaa ce noBeha TpaHCMypPaHU
NPUTUCAK Y NpeTkomopama (nosehaH
BO/TIYMEH KpBU)

Mo»KAaHU HaTpUypeTCKU NenTug, ___ANP
* NPUMAPHO AETEKTOBAH Y JIEBOj] KOMOPH T BNP

* K3a3uBa: /
- noBehaHOo M31y4YMBatbe HAaTPMjyma Ba3o,qVInaTau,vua LA?Sd” &
0

AucTteH3unja cpua

I tGFRl

el LRemn —

(HaTpuypesa)
- Basogunatauujy u
- MHXMbuumjy ocnobahara angocrtepoHa ‘ :rr::::cak ‘B‘::\B";"GH
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[Topemehaju meTabonmama TenecHmx
TEYHOCTU

 KnacudumKaumja Ha OCHOBY ABa KpUTepmjyma:

1. la nu je 3anpemunHa Te4HocTn Y BaHhenujckom npocropy nosehaHa
UAn cMmarbeHa (npomeHa BoslymeHa):

"  pgexuaparaumje - CMakbeH BOJIyMeH TeYHOCTU
" Xxunepxupapartauuje n egeme - nosehaH BoslyMmeH TeYHOCTH
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[Topemehaju meTabonmama TenecHmx
TEYHOCTU

2. [1a nu je BaHhenunjcka Te4HHOCT HOpMasiHe OCMOIAPHOCTMU,
XMMNOCMOJ1IapHA NN XNNEPOCMO/IapHa (MpomeHe 0CMO/IapHOCTHU):

" u300CcMonapHu (M30TOHUYHM) nopemehaju (aexmapataumja u
xmnepxmapartaumja)

" XxunocmosiapHu (xunotoHn4yHu) nopemehaju (aexmapartaymja u
xmnepxmgpaTtauuja)

" XxunepocmosiapHu (xmneptoHu4Hu) nopemehaju (aexnapataumja u
xunepxuapartaumja).
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[lexnapaTtaunia

HeratnsaH 6anaHc TeyHoOCTU
O6anun pexmpaparauuje:
" M300CMOJIAPHA: CMakbeHe BoNymeHa U3oToHndHe ELT

" XMNOOCMOJIApPHA: CMatbetbe HaTpujymay EUT

" XMNEepoCcMo/iapHa: CMatbetbe BOYMEeHa TEYHOCTU Y
eKcTpaLuenyiapHoOM NpocTopy (cmarbero y3nmarse nnm nosehaH
rybutak Boae)
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NHTEPCTULINjYM nnasma

hennje

XUNOBOJIEMUIA — xkeh

XUNOTEH3WJA — cnabocT BpTOrNnasuua,
NOCMAaHOCT, KOMAMC, XMNOBOJIEMUjCKU LLOK, KOMa
CMAHEH MUHYTHU BOJTYMEH — Taxukapauja
OJIUTYPUJA — eKkcTpapeHanHa a3otemuja,
CMareHo n3nyymsame Na, Cl u H,O

NHAWpPEeKTHU 3Hauu 36or cmarberba mehyhennjcke
N TpaHchenmjcke Te4HOCTU

* CMakbeH Typrop Koxe

e cyB (06n10XeH) je3unk

* CMakbeH TOHYC OYHUX jabyumua

LIHC!!! CMEXYPABAHE RE/INIA, hennjcka

aexuapataunja camo kog XUMEPTOHWMIE!

1. npso cumntomm PA3OPAXEHA: nopacT TT,
HEeMUP, NCUXMYKA Pa3apParK/bUBOCT, AeNUPUjYM

2. KacHuje OENPECUIA LHC-a: rybuTak ceecTy,
nag TenecHe Temnepartype, KoOma

NHTEPCTULINjYM nnasma

hennje

XUMNEPBOJIEMUIA

XUNEPTEH3WMJA — 3yjatbe y ywinma, rmaBobosba,
CMeTH€e Bnaa

ONTEPEREHE NNEBOI CPLA — nyname cpua,
nannuTauuje

MNOMNYLWTAHE JIEBOI CPLUA — opTonHea,
KapAujaiHa acTMma, nayhHu egem

EAEM TKUBA

Koa HabpeKna, Tectacta, 3aBMCHO 0/, Y3pOKa
(Tona nnu xnagHa, 6henga Unn UMjaHOTUYHA)
TPAHCYOAT — n3nueu y TefIeCHUM Wyn/bMHama

LHC!T EQEM MO3TA

Camo kog XMMOTOHMWUIE, bybpere henwuja

1. AEMPECUIA UHC-a: 3amop, cnaboct, anatuja,
CTynop, Koma

2. TOBERAHE MHTPAKPAHUIATHOTI MPUTUCKA:
rnaBobosba, bpagnKkapanja, raheme, myka,
LeHTpanHo nospahare

3. TPYEBU MULLWURA 360r rpuera mmodpumbpuna



Xnnepxmnapatauna

Mo3utnuBaH 6anaHc Te4HOCTU
O6nauumn xunepxuppartaumje:
" U300CMoOJ1apHa: noBehawe BoNyMeHa U30TOHMYHe ELT
= XxunoocmonapHa: nosehamwe 3anpemuHe soaey EUT
= xunepocmonapHa: nosehare KoHUeHTpauunje HaTpujymay EUT
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NHTEPCTULINjYM nnasma

hennje

XNMOBOJIEMWUIA — xeh

XWMNOTEH3WIJA — chabocT BpTOrNaBuua,
NOCMAHOCT, KOAamnc, XMNOBOJEMMjCKM LLOK, KOMa
CMAHEH MUHYTHW BOJTYMEH — Taxmkapauja
OJIUTYPUJA — eKkcTpapeHanHa a3otemuja,
CMareHo n3nyynsare Na, Cl u H,O

NHanpeKkTHM 3Hauu 36or cmarbera mehyhenmjcke
n TpaHchenujcke Te4HOCTU

* CMaHEH TYprop Koxxe

e cyB (06n10XeH) je3uk

* CMmam€eH TOHYC OYHMX jabyumnua

LHC!!! CMEXYPABAHE RE/INIA, hennjcka
aexnapatauuja camo Kog XUMNEPTOHUJE!
1. npso cumntomu PA3PAXKEHA: nopact TT,

HEMMP, NCUXMYKA Pa3apaxK/bUBOCT, Ae/INPUjYM

2. KacHuje OEMPECUIA LHC-a: rybutak ceecty,
nag TenecHe TemnepaTtype, KOMa

MHTEPCTULNjYM naasma

hennje

XUNEPBOJIEMUIA

XUMNEPTEH3WMJA — 3yjatrbe y ywinma, rmaBobosba,
CMeTH€e Bnaa

ONTEPEREHE NEBOI CPLUA — nynake cpua,
nannutauuje

NOMYLWTAHE JIEBOI CPLA — opTonHea,
KapawnjanHa actma, nayhHu egem

EAEM TKUBA

Koxa HabpeKkna, Tectacta, 3aBMCHO 0f, Y3pOKa
(Tona nnu xnagHa, 6hega Unm UMjaHOTUYHA)
TPAHCYOAT — usnueu y TeneCHUm LWyn/bMHama

LIHC!!! EAEM MO3TA

Camo kog XUMOTOHMUIE, 6ybperbe henuja

1. OEMNPECUIA LHC-a: 3amop, cnaboct, anaTuja,
CTyrnop, Koma

2. NOBERAHE UHTPAKPAHWUJATHOI NMPUTUNCKA:
rnaBobosba, bpagmkapavja, raherwe, Mmyka,
LeHTpanHo nospahamwe

3. TPYEBN MULLUUTRA 360r rpuerba mmodpmbpuna



1300CMOTapHN (M30TOHMYHK) Nopemehaju

1. U3o0ocmonapHa xunepxugparaumja: noseharbe BoymeHa
n3oocmonapHe EUT

* ETonorumja:

- WN.B. NpUMeHa HopmoocmonapHux pacteopa NaCl (0,9%)

- xunepasngoctepoHusam (peteHuuja Na*u H,0).

* MaTodpusnonowkKe nocneguue:

- CAMNTOMMU U 3HAUM Xxunepsonemumje: nosehame TenecHe mace, nojavyaH nNysc Hag,
npenyHeHMM KPBHUM CYA0BMMa, NOPACT apTePMUjCKOT NPUTUCKA, ANNATUPAHN U

npenyreHn BEHCKMN KPBHU CYA0BU, KOHMECTUBHA CPYaHa MHCYDULIMjEHLM)a,
noBehaHa KOIMYMHA U3TYYEHOT YPUHA



1300CMOTapHN (M30TOHMYHK) Nopemehaju

2. U3oocmonapHa gexuapartauumja: CMakbere BOIYyMeEHa

n3oocmonapHe EUT

* ETnonoruja: xemoparuje, obmmHe paHe, eKCTPEMHO 3HOjere, T'ybuUTak TeYHOCTU
npeko ANI, cmatbeH yHOC TeYHOCTU.

* [latopun3nonoLwkKe nocneguue:

- CUMNTOMM U 3HALUM XMMNOBOJIEMUjE: CMatbeH€e Te/IeCHEe Mmace, cN1abo nykeH nync

ApPTEPUjCKUX KPBHUX CYA0BA, CHUKEHE apTEePUJCKOr KPBHOT NPUTUCKA, CMaHeHa

XnapaTaumja KoxKe U cny3Huua, KonabmpaHm BEHCKU KPBHU CYA0BU, TaXMKapaunja,

CMakbere KONMYMUHE n3nydyeHor ypmHa



XMNOOCMONapHM (XMNOTOHU|CKM) nopemehaju

XnnoocmonapHu nopemehajmu obyxsartajy ctarba Yy KOjUMa je OCMONAPHOCT
eKcTpauenynapHe TeEHHOCTU CMaH>EeHa

1o oBux nopemehaja mory AoBecTu ABe rpyne y3pokKa:

1. cmarbeHa KonnymHa HaTpujyma y EUT (ycnen rydbuTtka HaTpujyma us
OpraHM3ma Win HeJ0BOJbHOT YHOLLEHA)

2. BULWAK Boae (ycnen HenpumepeHor 3aaprKaBama, a pehe ycnean
npeTepaHor yHolWeHa Boae)

3. KombuHaumja

be3 063uMpa Ha y3poK, Yy opraHm3amy HacTajy cneaehu nopemehajm:
XUMOHaTpMemMuja, Xmunoxaopemmja, XMnOOCMONAPHOCT U UHTPaLeNy/1apHa
Xxunepxugpartaumja.
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XMMNOOCMOAPHM (XMNOTOHUYHKM) nopemehajn

Y3poK MexaHuszam EdekTn Ha Edektn Ha
EKCTPALENYNAPHY UHTPALENY/IAPHY
TEYHOCT TEHHOCT
XunoocmonapHa NMOBERAHA 3ANPEMUWUHABOAE 3HAUU XUMEPBONEMWIE 3HAUUN UL,
Xxunepxuaparauuja * [lcnxoreHa nonnanncuja *Moseharwe TAMTM XUNEPXWUOPATALUMIE
* 1. B. XUMOTOHM PacTBOPMU * [IpenyHeH nync, Enemu
* SIADH AnnatnpaHe BeHe by6perbe hennja mosra
* Cp4yaHa I'/IHcy(I)MLI,MjeHLI,Mja * Epemum . . MNosehatse MCV
* Lnposa jeTpe * Cpuana nHeyduumjeHupja Cmarberse MCHC
* Mosehare gnypese
HEYPOMULLURHA
CMMNTOMMU
* EnnnentopopmMHm rpyesmn
e Cnaboct mmwmnha
Xunoocmonapa CMAHEH HATPUIYM 3HAUUN XMTMOBOJIEMWIE 3HAUWN UL,
Aexuppatauuja * Manun yHoc *Cmarberve TANTM XUNEPXUOPATALUMIE
* EKCTpapeHanHu rybmnum * Cnabo nyweH nync, Enemu

(Anjapeja, noBpaherbe, cyKUMja,
OMeKoTUHe)
* PeHanHu rybnum

AancoHoBa 6onect XbU

AnypeTtnum

KonabupaHe BeHe

* [TocTypasnHa XxMNoTeH3uja

* CMameHa xugpartaumja Koxe
N CyBe C/Iy30KOXKe

* CMarbeHa auypesa

bybperbe hennja mosra
MNosehare MCV
Cmarberbe MCHC




MexaHn3am XMNooCMOIapHe XnunepxmapaTaumje

@ ©) (3)

J OcMmoTCKHU

YHOC
== NPUTUCAK —5

H,Ovy ELUN
20y EL, v ELLTT
| — « o — ,
=y o= 3HALUMU UL XUNEPXUAPATALMUIE
\ - )\ - * eaem mos3ra
\ A * epemm

e nosehawwe MCV
* cmamwerwe MCHC
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XMNepocmMmonapHu (XmnepTtoHunjckm) nopemehaju

lpbyna xunepocmonapHux nopemehaja tenecHmx Te4HocTn obyxsaTta cTama y
KOjJMMa je OCMOIaPHOCT eKcTpaLenynapHe TEYHOCTU U3HaJ HOPMATHUX
BpeAHOCTM

[locToje ABa rnaBHa y3poKa Tnx nopemehaja:

1. nosehatbe KonnymHe Hatpmjyma y ELT (ycnhen nosehaHor yHOCa nam
nosehaHor 3agp*aBata CONN)

2. HepocTtaTka Boae y ELUT (ycnen rybutka Boge n nocneanyHor nosehama
KOHUEHTpauuje HaTpujyma y ELIT)

3. KombuHaumja

be3 063npa Ha y3poK, y opraHnsmy Hacrtajy cnegehun nopemehaju:

XunepHaTpuemmja, xmnepxiopemuja, nosehaHa ocmonapHoct ELIT,

PenaTUBHO noseharbe XeMaTOKpUTa M KOHUEHTpaLmje npoTenHa niasme,
MHTPaUenynapHa gexmapataumja.
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XMNepoCMOapHM (XMNepToHn4HM) nopemehajn

Y3poK MexaHusam EdeKktn Ha EdeKkTn Ha
EKCTPALLENYNAPHY UHTPALLENY/TIAPHY
TEYHOCT TEHHOCT
XunepocmonapHa MOBERAHA KOJ/TUMMHA Na 3HAUU XUTTEPBOJTIEMWIE 3HALUU UL,
Xxunepxugparauuja * N.B. XnepToHn pactBopu *Noseharwe TAMTM OEXVUOPATALINIE
* [IpeBennKN YHOCHATpUjyma * [lpenyweH nync, * }eh
XpaHoMm ANnaTupaHe BeHe * (pO3HMLA
* Connov Sy *Eaemu * lexuapaTaunja HeypoHa
* Cushingova 6onect * CpyaHa nHcydmnumnjeHymja e CMarbere MCV
* Nosehare gnypese e MNoseharbe MCHC
HEYPOMMULLUWURHU
CUMMNTOMMU
* EnnnentopopmHU rpyesm
* Cnaboct mmwmnha
XunepocmonapHa CMAHEH YHOCBOZAE 3HAUU XNTTOBOJTEMMWIE 3HALUU UL,
Aexuppatauuja * KoHdy3mMja, KOMa, gemeHumje, *Cmamberbe TANTM NEXWUOPATALUMIE
rybutak ocehaja xehu * Chabo nyweHnync, « }eh
'YBUTAK BOAE KonabupaHe BeHe * [po3HMLA
* Avjapeja * [locTypanHa XxmnoTeHs3mnja « lexuapaTtalmja HeypoHa

* anjabetec MHcMNMAyC
* nonnypuyHa ¢pasaAbU
* 3HOjeHe

* CMarbeHa xugpaTtaumja Koxe
N CyBe CNY30KOXe
* CmarbeHa auypesa

* Cmamberbe MCV
* Moseharwe MCHC




MexaHn3am XMnepocmosiapHe aexmapaTtaumje

H,O u3 EL|N™=>

@

T OCMOTCKU

nputucak y ELUN — |

{ A

=C—=—=ug

!

3HALUM UL, OEXUOPATALIUIE
*xeh

) *rpo3HMLA
e AexngpaTaumja HeypoHa
*cmamberbe MCV

*noseharwe MCHC
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[ToomeHe nojeanHMX NapameTapa KPBM TOKOM
nopemehaja metabonmnsma Boae, HAaTPUjyma M X10pa
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* eleM je HaroMu/aaBakbe TEYHOCTU Y UHTEPCTULMjAIHOM MPOCTOPY.

* Hajuyewhn mexaHn3mm Kojun y3POKYjy HacTaHaK egema cy:
- noBuLeH xmapoctatcku nputucak (XEMOAUHAMCKU tnn epema)
CHUXeH OHKOTCKM nputncak nnasme (OHKOAUHAMCKU tmn epema)

noBehaHa nepmeabunHoct kKanunapa (AHTMOMYPAJTHU tun epema)
oncTpykumja ammdHmnx cyanosa (JIMMPOANHAMCKHU tTnn eaema)
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XEMOOANHAMCRKW TMn egema

°* MOPACT XMUAPOCTATCKOT NPUTMUCKA HAa HUBOY Kanmnnapa nosehasa HETO
dUNTPALMOHY CUNY, TaKO Aa noBehaHa KOANMYMHA TEYHOCTU NPOAA3U
Kpo3 membpaHy Kanunaapa

* 10 NOPACTa XMAPOCTATCKOr NPUTUCKA MOTY Aa AoBeay:

- OTEeXaHO OTULLAaHEe KPBU U3 BEHCKOT cucTema u/mnu

- PETEeHLUMja HAaTPUjyMa U BOAE Y OpraHnU3my (aKyTHM rmomepyioHePppuUTuc,
CpYaHa nHcyduumjeHumja)
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XEMOOANHAMCRKW TMn egema

* OTEXaHO OTULLAHE KPBU U3 BEHCKOI CUCTEMA Y3POKYje NacMBHY Unu
BEHCKY Xmnepemujy
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XEMOOANHAMCRKW TMn egema

* BEHCKY XMNEepemmjy mory u3asBaTtu:

- paKTOpPM YHYTap NymeHa BeHa (Tpombo3a, nHpnamaumja)

- pakTopU 13 3nda KpeBHor cyaa (ypoheHa cnaboct Be3anBHOr TKUBA, ycaen
Koje HacTaje nNpowmnpere JYMeHa BEHA - BAPUKCH)

- paKTOpPM M3BaH 313 BeHa (MPUTUCAK Ha BEHY TYMOPOM, FPaBUAHUM
yTepycom, yckom oaehom nnm obyhom)

- MOPACT BEHCKOT MPUTUCKA yCnea oTeXaHor Nykera AeCHUX WYN/bUHA
cpua (npu cpYyaHoj MHCydUUMjEeHUMjN, TaMNOHAAM cpua, MacuBHO] NayhHOj

embonunjun)
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OHROONHAMCKW Tnn enema

* Vv OZlprKaBatby KOJIOMAHO-OCMOTCKOT MPUTUCKA N1a3me AOMUHAHTHY
yA0ry urpajy anbymmHm

* CHUXKEH KOIOUAHO-OCMOTCKU NMPUTUCAK Naa3me Hajuyewhe je
NPOY3pPOKOBaAH CMatb€HOM KOHLUEHTpaLUUjoM anbymmHa y naasmm Tj.
XMNOANOYMUHEMUjOM

* nocneauua naga KoNomaHo-oCMOTCKOTN NPUTUCKA Y3POKYje noBehame
HETO ¢untpaumoHe cune
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OHROONHAMCKW Tnn enema

[1o xunoanbymmnHemuje gosoge:

* CMatbeHa CMHTe3a anbymmHa (aNIKoxonHa Lumpo3a jeTpe, XPOHUYHMU

BUPYCHM XenaTUTUC, TOKCMYHaA owiTehera jeTpe n HachegHUM
bonectuma metabonmsma)

* noBehaH rybutak anbymmHa (rnomepynonatumje npaheHe HePpPOTCKNUM

CUHAPOMOM, AAPEHAKHU NPOLLECMMY XMPYPTUjU, MOCNE ONEKOTUHA,
KpBapeHra, EKCYJaTMBHE racTpoeHTeponaTuje)



AHRITMOMYPAJTHWN tnn egema

* nosehaHa KanunapHa NPonycT/bMBOCT NPOY3POKYje npenasak
NpoTeENHA N3 UHTPABACKY/IAPHOT Y UHTEPCTULM]A/IHU NPOCTOP —> LWITO
CMakbyje KanuaapHu, a nosehaBa MHTEPCTULIMjANHN OHKOTCKMU
NMPUTUCAK U Y3POKYje HaCTaHaK egema
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ARITMOMYPAJTHWN tnn egema

* owtehere KanunapHe membpaHe Hajuewhe HacTaje y 3ana/bEHCKUM
N UMYHCKMM peaKkuujama (y ayTOMMYHCKUM U aJIEPTUjCKUM
bonectma), y onekoTMHama, HeonaacTM4HUm bonectuma U Nnpu
Behum mexaHM4YKMM noBpeaama.
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JIMMOOIONHAMCKW Tn eaema

* PyHKUMja "MMPHOT CMCTEMA CBOAM CE HA APEHaXKy BULLKA
bUNTPUpPaHe TEYHOCTU U OAHOLWEHE MAJIE KONUYUHE GUNTPUPAHUX
NPOTEeNHa

* Kaga ce baokmnpajy IMMbHM CyJ0BU HAKyM/ba ce BULLAK GUATPUpPAHE
TEYHOCTU U NPOTEMHA, LUTO Y3POKYje HAacTaHaK egema



JIMMOOIONHAMCKW Tn eaema

OwTteherbe NMMPOTOKa MOXKe Aa HacTaHe Kao nocaeanua:

* 3aMNa/bEHCKUX npoueca IMMPHUNX CyaoBa

* UHOUNTPaUMje NMMPHUX cyaoBa TYMOPCKUM hennjama

* HAKOH XMPYLLKOT OACTPatbMBatba IMMPHUX Kae3a4a U cyaoBa

* 300r MHBa3unje AMMPHMX cygosa napasutuma (Wulchereria Bancrofti)
HacTajy eaemMmn AoHUX eKCTpemMuTeTa - enedpaHTnjasa
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[TaTOPU3MONOLWKE NOCAeanLe eaemMa

* eJeMUnN NPOY3pPOKYjy HN3 nopemehaja, o4 KOjux Cy HEKU
JIOKaNN30BaHM y Aeny opraHn3ama Koju je 3axsaheH egemom, AOK cy
APy ANCTPUBYMPaHN Yy LeNOM OPraHn3my

HajBarkHMje naTodmn3noaoLWwKe nocaegmue eaema cy:
- XMMOKCMja U HEAOBOJLHO CTBapake eHepruje y 3axsaheHom TKMBY
- CK/IOHOCT AexmapaTtaumju

- apyrmn nopemehajun (noseharbe TenecHe mace n nopemehajuy
N3/ly4nBatby YPUHA U 3HOja, NojaBa HOhHOT MOKpeHa U NoAO0YH aKa
nocne byhema)



RAMHWYKe nocheanue enema

* Ca KIMHUYKOI acneKkTa egemu ce mory noaennTm y ogHocy Ha
3aBUCHOCT 0/, rpaBuUTaLMje 1 pacnpocTpatbeHoCT

* Y OHOCY Ha 3aBUCHOCT OA rpaBuUTaumje egemm mory bmutu:
- rpaBUTALM|CKM (TecTacTn) u
- He3aBUCHM oA, rpaBuTaumje (enacTu4yHmn, MecHaTm)
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RAMHWYKe nocheanue enema

* rPaBUTALMNCKMN eieMU CY: XUAPOANHAMCKN U OHKOAMHAMCKN eaemu

* 0/ rpaBUTaLIMje HEe3aBUCHU eaemmn cy: TMMOOANHAMCKN U
aHrMOMYpPaHU
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RAMHWYKe nocheanue enema

[Mpema pacnpocTpatbeHoCTU egemMu Mmory 6uTK:
- IOKaNM30BaHU U

- reHepain3oBaH (e,u,eN\ venor teyia ce HasnBa aHacapKa)
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[logena efgema Nnpema pacnpocTparbeHOCTU

1. JlokannsoBaHu egemu

" crno/ballkbu (3ana/bEHCKU eaemMu, TPAYMATCKU eeMU U ONEKOTUHE,
aHrnoeaem, egem NapuHKca, eaemm 36or oncTpykumje BeHa Uau
MMMOIHUX cyaoBa)

" VHYTPalWbK (eaem nojeaAnHUX opraHa)



YnopegHe KapaKTepucTnuKke ekcygaTa u

TpaHcy/daTa

Kapakrepucruke EKcyaar TpaHcyaar
Cneu. TeXXMHA > 1015 <1015
KoHu. npoTenHa >30g/l <20g/l
Capp:kaj henuja (Le, Er, BENNKN BpOj Mmanu 6poj
Me30Te/IHE U TYMOPCKe)
PusantuHa npoba NO3UTUBHA HEeraTMBHA
Koarynauyuja Aa He




[logena efgema Nnpema pacnpocTparbeHOCTU

2. [eHepanusoBaHM egemu - HapyLlaBakbe Starling-oBe paBHoTeKe.

ETnonoruja: nHcydumumjeHumja cpua, AeKOMNEH30BaHa LMPO3a jeTpe,
bonectn bybpera, XMnoTnpo3a ca MUKCeAEMOM, e4eMUN Y3POKOBAHM
JIEKOBMMaA M eleMW HEMO3HATOT Y3POKa...



[TaTODU3NONOLWKM ACMEKTU CPYAHUX €AEMA

Cp4aHu egemu HacTajy 360r: UHcydunumjeHumja cpua

- noBeharba BEHCKOT NPUTUCKA

- CEKYHAAPHOT XMnepanaocTepoHn3ma l
[MoBeharbe BEHCKOT MPUTUCKA Y CUCTEMCKO]
LMPKYIaLUUjU jaB/ba Ce Y MHCYPULMNjEHLN|U
AeCHOr cpua u maHudecTyje ce
CUCTEMCKMM eJeMnUMa

CmarbeH MUHYTHU BOZIlYMEH

BeHcKa cTasa

NoBeharwe xupgpocrarckor

CeKyHAapHM XMnepanaocTepoHn3am npUTHCKa
HacTaje Kao nocneamua npenacka
TeyHocTU y ,,Tpehun npoctop’’ WTO cMmambyje
MHTPaBaCcKy/1apHM BOJYMEH, @ CMaHEeH

NPOTOK KPBU Kpo3 bybpere akTuBULLE
KOMMeH3aTopHe mexaHu3sme (PAA cuctem)

\d
PeHWH-aH3UOTEeH3UH-
d140CTEPOH CUCTEM




[TaTOPU3NOIOLLKM aCMEKTU XeNaTUYHUX eaeMa

Enemmn y uMpo3u jeTpe HacTajy ycnea mHorobpojHux nopemehaja:
- noBehata XMApoCcTaTCKOr NPUTUCKA Y NOPTHOj LUPKYNaLUNjn

- XMnoanbymmHemumje

- OTBapaHba apTepmno-BEHCKUX LWAHTOBA
- CeKYHAQPHOr XnnepanaoctepoHmnsma

34pasa jeTpa uMposa
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[TaTOPU3NONOLWKMN aCNeKTU ByDpeKHMX eaema

Enemun Koju HacTajy y bonectnuma bybpera mory ce nogenntmn y ase
OCHOBHeE rpyne:

- HePPUTUYKeE eaeme un

- HeppOTCKe eaeme
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[TaTOPU3NONOLWKMN aCNeKTU ByDpeKHMX eaema

* HePPUTUYKM egemm NpeacTaB/bajy KOMOUHALMjY XeMOANHAMCKOT U
aHrMoMypasiHOr TMNa eAema 1 NPBEHCTBEHO HACTajy y bonectuma
rnomepyna (rnomepynoHedppmtucuma)

* HePpPOTCKU eaemMm YITaBHOM cy nocaeauua CHUKEeHa KoJIoUaHO-

OCMOTCKOT MPUTUCKA, KOjU je HACcTao ycnen macMBHe npotenHypumje (>
3,5g/24 h)



[Topemehaju meTabonmama HaTPUjyma

HaTpujym
* je INaBHW eKCTpaLenynapHu KaTjoH
* peryanwe oCMOJIapHOCT eKCTpaLlenynapHe TeYHOCTU

* 04pX¥KaBakbe MeMbpaHCKOr NoTeHLUMjaNa U TEHepUcaky akLLMOHOT
noTeHuunjana

* perynaumjn aumnao-b6asHe paBHoTeXKe
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[Topemehaju meTabonmama HaTPUjyma
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XunoHatpnemuija (< 135 mmol/I)

[lpaBa xMnoHaTpmemmja
* Ce pernucTpyje Kog xMnoToHn|CKe aexmapaTtaumnje
* €eTUONOLLKN PaKTOPMU:

- HeyHolWeHe nam cMartbeH YHOC CoONun

- nosehaH rybutak HaTpmMjyma U3 opraHmM3ama
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XunoHatpnemuija (< 135 mmol/I)

PenatMsHa Unm AMNyuUMOHa XMNMOHATPUEMMU]a
* ce cpehe Koa XMnoToHe xunepxmapaTaumje
* eTUONIOLLKM haKTOpU

- TPOBaHb€ BOAOM

- peTeHuUMja BOAE Y OPraHnU3my
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XunoHatpnemuija (< 135 mmol/I)

[lceyapoxunoHaTpmemmja

* MPUCYTHA je Y CTakbMMa Kada je KOHUeHTpauuja HaTpujyma y niasmu
CHUXXEeHa ycneq peTeHuuje nam noBulleHe KoHUeHTpaLuuje rMunKkose,
amnunaa, NpoTemHa U Apyrmx OCMOTCKU aKTUBHUX YecTmua
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XMNOHATpUeMm|a

[lpaBa xMnoHaTpmemmja
[MoBehaH rybutak HaTpujyma U3 opraHn3ma:
* BAHOYbOpEeKHU ryobuum:
- NyTeM AUTeCTUBHOTN TPaKTa
- nyTem Koxe (3Hojeme)
- Anjannsa
e OybperkHu rybmnun:
- HOpMmanHa PyHKuUMja bybpera
- CMakbeHa dyHKUMja bybpera
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XMNOHATpUeMm|a

BybperkHu rybuumn HaTpmjyma:

= HopmanHa ¢yHKUMja bybpera
- OCMOTCKa Anypesa: [7IyKo3a, ypea, MaHUTO
- IPUMeEHa ANYypeTHKa
- Addison-oBa 6onect
- meTabonmnyka ankanosa (nosehaHo nsnyunsare HCO,- n Na*)

[ybumak so0e - jeOHaK, MarU Usnu sehu 00 2ybumka Hampujyma



XUNOHaTpMnemm|a

BybperkHu rybuumn HaTpmjyma:

= CmambeHa bybperXHa PpyHKLMja
- NONNypUYHa dpa3a akyTHe bybperkHe nHcybunumjeHumje
- XPOHMYHa bybpexHa nHcyduumjeHumja
-Tybynonartuje

[ybumak so0e - jeOHaK, MarU Unu eehu 00 2ybumka Hampujyma



CuHApOM HeadeKBaTHe ceKkpeumnje aHTUaANYypeTcKor
XOpMoHa (Schwartz-Batter-os cnHgpom)

* Xxunepcekpeumja aHTmanypesHor xopmoHa (AX)
* je Hajyewhu Yy3pOK CHUXKEHOT HUBOA HATPMjyMa Y KPBU
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CnHapOM HeaZeKBaTHe ceKpeuuje aHTUaANYypeTcKor
XOpPMOHa (Schwartz-Batter-oe cuHOpom)

ETvonoruja: Causes of SIADH
- UHbEKUMje MOXKAAHUX CTPYKTYpa U T—
onHu (ancuec, eHuedpannUTuc, e . ot
MEHMWHIUTAC) iﬁj | %
- noBpeae rnase sy .E. —\"Vaiz%’f.f“"{— ‘TCE e

- 3aMasbeHCKMx obosberba nayha
- ynoTtpebe oapeheHmnx nekosa

- CUCTEMCKMX BonecTtu R ‘_% ﬁ

- NOCTOjakbe Tymopa Koju nyde AX

Kldneys

Vpresllt

brptif

ncreast
urine osmolality 75
reased urine
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CUHOPOM HeaeKBaTHE CEKPEeLM|je aHTUANYPETCKOT
XOpMOHa (Schwartz-Batter-os cuHapom)

[MaTodpunsnonowke nocneauue:

* XUNMOHATPUEMNIA

* XUMOOCMOJIAPHOCT nna3me (noBehaHa 3anpemmnHa TEYHOCTH)
* XUMEPOCMONAPHOCT ypuHa (cmatbeHa 3anpemMmnHa ypuHa)
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CUHOPOM HeaeKBaTHE CEKPEeLM|je aHTUANYPETCKOT
XOpMOHa (Schwartz-Batter-os cuHapom)

CMmMmNTOMM M 3HAUM CYy HeCNeUNPUYHU:

* MANIaKCaNocCT U NOCMNaHoCT

* rybUTaK anetmnTa, My4yHmnHa u nospahame

* rnaBobosba, 3amyheH Bna un aesopjeHTaymja
* MUWIKMhHK rpyeBH

* NOPACT TeNECHE TEXUHE

* nopemehajn cBectu



XunepHatpmnemuija (>145 mmol/l)

[lpaBa xnnepHaTpuemuja
* MPUCYTHA je KoA4 XUMEePTOHU|CKe Xxmnepxuapartaumje
* €eTUONOLLKN PaKTOPMU:

- MOBULLUEH YHOC HAaTPUjyma nnu

- nosehaHa peTteHUMja HAaTPUjyMa Y OpraHnU3Imy

XunepmoHuja u3a3uea rpepacriooesny sooe u3 hesnujckoe y
8aHhenujcKu Komnapmmad, a pe3ysimam je cMmareHe hesnujcKoz
80/1YMeEHQ.
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XunepHatpmnemuija (>145 mmol/l)

PenatuBHa Unu AnnyumoHa xmnepHaTpuemmja
* cpehe ce Koa XMnepToHnjcKe aexunaparauuje
* €eTUONOLLKN PaKTOPMU:
- He40BOJ/baH YHOC BoAe
- 'YyOUTKOM XMMNOTOHE TEYHOCTU U3 OPraHM3ma

XunepmoHuja u3a3uea rpepacriooesny sooe u3 hesnujckoe y
8aHhenujcKu Komnapmmad, a pe3ysimam je cMmareHe hesnujcKoz
80/1YMeEHQ.
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[lpaBa xmnepHaTpmnemm|a

ETnonoruja:

1.noBehaHo yHoLWewe

2.CMmatbeHo bybpeXKHo usnyumsame

(noBehaHa peTteHuUMja HaTpUjyma)
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[lpaBa xmnepHaTpmnemm|a

1. MosehaHo yHoWwewe
*  uHPy3mje pactsopa conm Nat(NaCl, NaHCO,)

Anjanmusa (xemoaujanmsa, neputoHeanHa anjannsa)



[lpaBa xmnepHaTpmnemm|a

2. CmarbeHo 6ybpe)xHO u3nyumsarbe HaTpujyma:

°  CMakbeHa riomepynapHa ¢puntpaumja:
- ONUrypmu4dHa ¢asa akytHe bybperkHe nHcybuumjeHumje

- TEPMUHAJIHU CTaAUjYMU XPOHUYHE BybpexHe nHcypumumnjeHumje

. nperepaHa peancopnuuja HaTpujyma:
- IPUMAPHN aNA0CTEPOHU3AM
- XMNepKopTmum3am
- CpYaHa UHCYPMUMjeHUMja, AeKoOMNe30BaHa UMpo3a jeTpe, HedpOTCKU
CUHOPOM
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PenatnBHa XMnepHaTpmnemm|a

ETuonoruja:
* HeJ0BOJbaH YHOC Boge (xunoauncuja)
* 'yOUTKOM XMMOTOHE TEYHOCTM U3 OPraHM3Ma
- BaHbybpexkHu rybuum sBoae (Korka, nayha)
- bybperkHu rybuum Boae (anjabetec nHcmnuayc)
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MeTabonmsam Kanmjyma

* 1aBHU MHTpaLUenynapHu KaTjoH (98% y henunjama)

* KOHUEHTpaUmnja Kaamjyma y UHTpauenynapHoj Te4HOCTH
nsHocu 150-160 mmol/I

* KOHUEHTpaUWuja Kaanjyma y eKctpauesiyn1apHoj TEYHHOCTU
nsHocu 3,5-4,5 mmol/I

N3mehy uHmpauenynapHe U ekcmpauenysaapHe meyHocmu nocmoju
8e/1UKU KOHUEeHmMpayuoHU epaoujeHm.
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MeTabonmsam Kanmjyma

Ynore Kanunjyma:

MHTPaUeynapHa 0CMOIapHOCT U BonymeH henunje
e/IeKTPOHEeYTPasIHOCT Y OAHOCY Ha jOHe HAaTpMjyma 1 BOAOHUKA
oApKaBarbe membpaHCKor NoTeHumnjana

aKUMOHU NoTeHuujan

KOHTPaKLMja MaTKUX U ckeneTHmnx muwmnha

CpPYaHU pUTam

AenoHoBaHe IMUKOoreHa
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Perynaumja metabonmsma Kaamjyma

* PU3NON0LLKA KOIMYMHA KaNnjyma Y OpraHn3my oaprKaBa ce

3axBasbyjyhu noctojatby paBHoTEKE M3mehy yHOCa U eKcKpeuuje joHa
Kannjyma

* MOLWITO YHOC Ka/injyma Bapupa, KoOMYMHA Kannjyma y opraHusmy
perysuniie ce KOHTPOJIOM eKCKpeLunje Kaaunjyma

* KaNINJYM Ce eKCKpeTyje:
- mokpahom (90%)
- ctonmuom (10%)

* bybpesn cy AJOMUHAHTHO MECTO KOHTPO1E eKCKpeLuje Kanmjyma us
OpraHmM3ama



Perynaumja metabonmsma Kaamjyma

bybpesu:
* KaJIMjyM ce Nako GUNTPUpPa KPOo3 rMomMmepyne

* 90% dunTpupaHor Kanmnjyma ce peancopbyje y npoKkcMmaaHnm
TYyOyMMa 1 XeH/1eoBOj NeT/by

* KOHAYHY KOIMYMHY KaZIMjyMa KOja ce eKcKpeTyje oapehyjy AnCTanHM
TYOYNM 1 cabmpHm kaHannhu (Koju nmajy cnocobHOCT Aa cekpeTyjy
Kannjym) n 3aBpLuHmM aeo cabmpHux KaHanmnha (Koju mory aa

peancopbyjy Kaamjym)
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Perynaumja metabonmsma Kaamjyma

dPaKTOpU KOjM YTUYY Ha EKCKPeLMjy Kaanjyma ocTBapyjy cBoj epeKar:
e nnpeKkTHo (aenyjyhu Ha nacmBaH TPAHCMOPT Kaanjyma)

* UHONPEKTHO (HEYPOXYMOPAIHUM MEXAHU3MUMA)



Perynaumja metabonmsma Kaamjyma

PaKTOpPM NAaCMBHOT TPAHCNOPTA:

® KOHUEHTPaLUWUOHM rpaaujeHT Kanmjyma y ANCTaNHUM Tybynmnmma
* pH KpBU

* NPOMEHE eNEeKTPUYHOT NOTEeHLUM]jaNa ANCTAaNHUX Tybyna n

* KOHLUEHTpaUMja HAaTPUjyMa M aHjOHa Y ANCTANHUM Tybynmma

89



Perynaumja metabonmsma Kaamjyma

HeypoxymopasnHu ¢paKkTopu:
* MMHEpPANOKOPTUKOUAM (aN00CTEPOH)
* MHCYNMH (nocnewyje ynasak Kaamjyma y henwujy)

e beTa2-agpeHepruykm aroHmnctn (nosehasajy ynasak Kannjyma y
henwuje)
* anda-aapeHepruvykmn aroHNCTn (CMmamyjy yiasak Kanmjyma y henwmje)
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Perynaumja metabonmsma Kaamjyma

EkcKpeumnjy Kannjyma nosehasajy:

* NpeKomepaH YHOC Kaanjyma

* noBehaHa KOHUEHTpaUuja HaTpMjyma n aHjoHa y TybynapHOj TEYHOCTH
* meTabonnyKa anKkanosa

* nosehaHo nyyerbe MMHEpPANOKOPTUKOMNAA

* XUnNnepoCcMmo1apHOCT
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Perynaumja metabonmsma Kaamjyma

CMareHOo nU3nyymBare Kaaimjyma n3 opraHn3ma Hacrtaje Kao
nocneamua:

* CMatbEeHOTr YHOCA Ka/InMjyma
* aKYTHO HacTa/ie aunaose
* y CTakbMMa Y KOjuMa je noBehaHa cMHTE3a amoHMjaKa y bybpe3nma
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[Topemehajn metabonmsama Kaamjyma

* XUMNOKAJTUEMUIA

* XUMEPKAJIUEMMUIA
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XMNoKaamemuja

* XMNoKamemmjama ce Ha3uBajy CTarba Y KOjUMa je KOHUEHTPaLumja
Kaaunjyma y cepymy marba o 3,5 mmol/I
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XMNoKaamemuja

ETonormja xmunokanmemwmje:

* CMarbeHa KOHUEeHTpauuja Kaamjyma y cepymy n cMmareHa KonnvmHa
Kannjyma y opraHusmy

* CMaHbeHa KOHUEeHTpaumMja Kaiimjyma y cepymy M HopmasiHa KOJIMYMHA
Kannjyma y opraHusmy

* HOpMmasiHa nam nosehaHa KOHUEHTPALUMja Kannjyma y cepymy,
CMakeHa KOIMYMHA KaZInjyma y OpraHmn3my
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XMNoKaamemuja

CMareHa KOHUEHTpaumnja Kaamjyma y cepymy n CMartbeHa KOIMYMHa
Kannjyma y opraHusmy

* CMakbeH YHOC Kannjyma (6e3 goaatHux paktopa He pe3ynTupa
XUMNOKaANEMUjOM)

* noBehaH rybutak Kannjyma n3 opraHm3ma:
- TybuTaK Kanunjyma npeKko raCTpoOMHTECTUHATHOT TPAKTa
- rybuTak Kanmjyma npeko bybpera
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XMNoKaamemuja

Hajuewhwu y3poum rybmnTtka Kanmjyma npeKko racTpouHTECTUHANHOT
TpakKTa cy (rybutak TenecHmx TeYHOCTW):

* nnjapeja

* ducrtyne

* N1ejCTBO /IaKCaHaca

* 1peHOBM

* Ha30racTpMyHa CyKumja
* nospahatrse



XMNoKaamemuja

Mopepn rybutka Kanmnjyma (npeko NMT-a) nomeHyTn nopemehaju mory
la AoBeAy U A0 APYrUX NPOMEHA YHYTPallkbe cpeanHe opraHn3ma, Kao
LITO CV:

* CMakberb€e BOZIYMEHA eKCTpaLenynapHe teyHocTu (anjapeja)

* rybnTKa BOAOHMKOBUX joHa (ayroTpajHo noBpahare, Ha3oraacTpuyHa
CyKUMja)
* rybuTKa bukapboHaTta (meTabonmnyKa anKkanosa)
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XMNoKaamemuja

[1o nojavaHor rybuTtKa Kanmjyma npeko bybpera 4oBoae MHOrobpojHU
daKTopMu:

* ANYPETULM KOjU HE WTede Kaanjym

* noBehaHa aKTMBHOCT MMHEPANOKOPTUKONAA

* XMNnomarHesnjemuja

* CEKYHAAPHU XMnepanaocTtepoHm3am

* bonectn bybpera

* CTakba ca noBehaHuUm nanyuymsarbem bMKkapboHaTa ypuHOM



XMNoKaamemuja

CMareHa KOHUEHTpaumnja Kaamjyma y cepymy n HOpmaaHa KoONMYMHA
Kannjyma y opraHm3amy (ycnea npenacka Kaamjyma ms
eKCTpaue/iy1apHOr NPoCcTopa Yy MHTPaUEyn1apHU):

* vV a/IKa/103u
* ycnen npuMeHe MHCYINHA
* NPU Neverby NepHULUMo3He aHemumje

* XMNepKaTexoslaMMHEMM]ja U NPUMEHA aroHUCTa beTa2-
agpeHepruvykmnx peuenTtopa

* y pamMmunanjapHOj NepMOoaNYHOj XMNOKAANEMM|CKO] Napasinza
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XMNOoKaamemuja

A/IKO/1030 2eHepule XUrnokasuemujy, a Xurnokasuemuja UHOyKyje
as1Kas103y

* MaHbaK BOAOHMYHUX JOHA Y aN1IKa/103U Ce KOMIMEH3Yje Npes1ackom
KaTjoHa Kanunjyma y henmjckm npoctop

* Ha HMBOY bybpera ce 4yyBajy BOAOHWUYHM jOHU, @ jOHU HATPMjyMma ce Yy
ANCTAaNTHUM TYOYyNIMMa UCK/bYYUBO U3MEHLYjY Ca jOHMMA KaJiMjyma LITO
jowl BMLLE CMakbyje BpeaHOCTU Kasinjyma y naasmu



XMNoKaamemuja

HopmanHa nam nosehaHa KOHUEHTPaLUMja Kaanjyma y cepymy,
CMarbeHa KOZIMYMHA Kanujyma y opraHmsmy

* Npenasak Kaanjyma n3s MHTpaLenynapHor y ekctpauenyiapHu
npocTop

* Buha ce y aumaosu (gmnjabetnyHa Ketoauunaosa)

* KOHUEHTPaUMja Kainjyma y naa3mu je HopmasaHa nnm 4ak nosehaHa
ann 360r ekcKkpeumnje Kannmjyma ypuHoM, YKYNHa KoJMYMHA Kannjyma y
OpraHn3my je cMmakeHa
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[TaToPU3MONOLWKE NocaeamnLe
XMMNOKaInemumje

* CcMatbeHa HeypomuiinhHa pasapark/bMBOCT ycnen,
Xurnepnosaapusaumje, Koja 3aBmcu oa;:

- Bp3nHe HacTaHKa XMNoKananemmje

- CTeneHa XxmnokKaanemuje u

- IVKUNHE Tpajatba XUMOKannemuje
* nopemehaj metabonnsma yrsbeHmUx xmapaTa
* nopemehaj bybpexkHe pyHKUMjE
* nopemehaj aunaobasHe paBHoTEXKE
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KRAMHUYKe nocneanue Xmnokaamemumje

ckenetHn muwimnhm (cnaboct)

rnaTtkm mmwmnhuy (KOHCTUNAUUWja, MHTECTUHANHA AUCTEH3Mja, aHOPEKCH]a,
MYKa, noBpaharbe 1 napannTmikun nnaeyc)

cpue:
- NPOMEHe Y aKUMOHOM NOTEeHUMjany
- EKI npomeHe (T Tanac cmatbeHe amnanTtyae)
- nopemehaju cpyaHor putma
- mop@dooLLIKe NpomeHe (Koa XPOHUYHE XUMOoKannemuje)
bybper (nonnypwuja, nonnamncmja n cMartbeHa ocet/bMBOCT Ha AlX):
- akTuBayuja PAA cucrtema
- mopdonolKe npomeHe - pnbpo3sa (Koa XpOHUYHE XMNOKaamemuje)
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Xnnepkaanemmja

* XMnepKaamemumjama ce Ha3mBajy CTakba Y KOjUMa je KOHUEeHTpauuja
Kanujyma y cepymy seha og 5,5 mmol/I
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Xnnepkaanemmja

XnnepKkannemmja moxe HactaTm ycnen,:
* nosehaHor yHoca Kanmjyma
* CMakbeHor bybperKHOr n3/1y4nBatba Kainjyma

* NpenacKa Kaaujyma nus uHTpauenynapHoryy ekcTpauenynapHu
npocTop
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Xnnepkaanemmja

[MoBehaH yHOC Kannjyma:

* BEOMa PETKO MOXe Aa AoBeje A0 HAaCTaHKa XMNepKaanemmje, cee
NOK je dyHKUMja bybpera HopmasHa (AoK ce He npeBa3uhe
eKCKpeTopHM KanauuteT bybpera)

* YVHOLWEHE Kanujyma:
- MHTPABEHCKA NpMMeHa pacTBopa Kasinjyma
- TpaHCPYy3Uja KPBU KOja je Ayro cTajana

- NPUMeEHa neHnumnaunHa I (conn Kanmjyma u neHnumMnnHa)



Xnnepkaanemmja

CmarbeHa bybperkHa eKCcKpeLuuja Kannjyma:
e bonectn bybpera (akyTHa M XPOHUYHA BybperkHa MHcypuumjeHuuja)

e bonectn HagbybpexXHUX Kae3ga (NPMMapHU XMMOKOPTULM3AM,
M3010BaHN AePUUUT angoCTEPOHA, XMNOonaasmja HaabybpexHmnX
nesna)

* NPMMEHAa AMYPETMKA KOju WTeae Kanujym (CMMpOHONAKTOH,
amunopua-xnopua)
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Xnnepkaanemmja

[penasak Kasnjyma n3 nHTpaLenynapHe y ekctpauenyiapHy TeYHOCT:

* Tpayme, onekotTmnHe, MaCnuBHe Kpall nospeaje, 0O6MMHMU oneparmBHU

3dXBaTu

nosehaHa nepmeabunHoct hennjcke membpaHe y XMnepocMmolapHUM

N KaTaboNnYKMM CTatbMMa
aunao3a

AedPUUNT MHCYNNHA
XMMOKCHja
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[TaToPU3MONOLWKE NocaeamnLe
Xnnepkaanemmje

* noBehaHa HeypomuwmnhHa pa3apaxK/bUBOCT Y YMEPEHUM
XurnepKaanemmjama

* rybuTak HeypommwmhHe NoapaK/bMBOCTU Y TELLKUM 06AMLMMA
XunepKaanemuje

e edpeKTe xunepkannemmje nosehaBa xmnokanumemmja (oBaj epekar
Kanumjyma KOpUCTU ce y TepanunjcKke cBpxe)
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RAMHUYKe nocneanue xmnepkaamemmje

* cKenetHn mmwnhu
- ymepeHa xunepkannemmja (ocehaj Tprerba ycaHa v NpcTujy,
HeMUP, abAOMUHANHU TPYEBU U AMjapeja)
- TEeLWKa xunepkanmemuja (chaboct mmwmnha, cmarwbeH TOHYC
munwmnha n mmwmhHa napanusa)

* cpue (ycnopeHo npoBohere umnynca, oterxkaHa KOHTPaKUMja,
npomeHe y EKI-y, nopemehaju cpyaHor putma)



RAMHUYKe nocneanue xmnepkaamemmje

* KOMMNEH3aTOPHM HaNoOpPU OpraHM3ma 3a cy3bujarbe xmnepkanmemuje
cy:
- noBehaHa eKkckpeumja Kanunjyma nytem bybpera
- aKTUBaLUMja HATPUJYM-KaIMJyMCKe nymne

e 13 OU ce oAprKana e/IeKTPOHEYTPATHOCT, y1a3ak Kaaunjyma y hennjy
npaheH je n3nackom joHa BOAOHUKA, ycnen vyera HacTaje aumao3a

* NPEKO HeratTuBHe NoBpaTHeE Cripere Kafll/leV\ nosehaBa nyyemre
a/100CTepPOHa, UHCY/IMUHA U KaTEXOJ1IaMWUHA
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