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Ranunjym

e y Teny ogpacne ocobe nma oko 1200r Kanumjyma
* Hajsehun aeo Hanasum ce y koctmma (99%) y 06nKy xmapoKcrmanaTmTa
* HOpMaJlHa KOHLUEeHTpaunja Kaaumjyma y nnasmm je og, 2,14 no 2,53 mmol/I

* KaNuMjym ce y nna3mum Hanasm y aBa obnmka:

cnobogHU nnm joHnsosaHu 061mK 1,13-1,30 mmol/

HEejoOHN30BaHU 06AUK
- B€3aH 3a HEOpPraHcKe aHjoHe, untparte, bukapboHate, docdaTe...
- BE€3aH 3a NPOTEUNHe

JeOuHo je joHU308aHU, cs10600HU Kanyujym 6uosnowWKU GKMuUB8aH.



Ranunjym

Ha KONMMUYMHY YKYNHOT Kaaumjyma y naasmm yTmuy:
* KOHUEHTpaumnja npoTenHa

* KOHUEHTpaunja cnobogHMX MAaCHUX KNCENNHA

* KOHUEHTpaLumnja aHjoHa

* pH KpBU



Ranunjym

KOHUEeHTpaumMja NnpoTenHa:

* VKYMNHA KONIMYMHA Ka/ZiIUMjyma CMakeHa je y xmnonpotenHemujama, a
noBehaHa y xmnepnpoTenHemMmunjama

* KOHUEHTPaUMja OMONOLWKN aKTUBHOT jOHM30BAHOT KaJiLMjyma je
HenpomeHeHa



Ranunjym

KoHueHTpaumja cnoboaHNX MaCHUX KNCE/IUHA:

* noBehaHa KOHUEHTpaUKja cnoboaHUX MACHUX KNcennHa (akyTHuU

NnaHKpeaTUTUC, AnjabeTecHa KeToaumnaosa, cenca), yapokyje
nosehaHo Be3MBaHe jOHM30BAHOT Ka/iLMjyma 3a NpoTeNHEe cepyma

* PEe3yATaT je XMnokanunemmuja



Ranunjym

KoHUeHTpaLmMja aHjoHa:

* MHPY3mMja umnTpaTa (aHTUKoarynaHc), pocpata n bukapboHaTa He
MeHrba YKYMHY KOJIMYNHY NN KOHLUEHTPAUUjY Kasunjyma anm cmamyje
KOJIMYNUHY JOHU30BAHOT Kaaunjyma



Ranunjym

PH KpBMu:

* A/1Ka/103a CMakbyje
KOHUEHTpauujy jJOHN30BaHOT

Kanumnjyma

* aumao3a nosehasa
KOHUEHTpauUmnjy JoHN30BaHOr

Kanyujyma

* MOCTOjU CTa/IHA KOMMNeTUUUja
namehy joHa BOAOHMKA U jOHa
Ka/auunjyma 3a Be3Ha mecTa Ha

NPOTENHNMA
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Ynore Kanunmjyma y opraHmamy

* dopmmnparbe Koctujy u 3yba

* HeypomuinhHa ekcumTabuaHocT

* muwmnhHa KOHTpPaKUMja

* CpYaHM pUTaMm

* Koarynauuja Kpsu

* CeKpeuuja XopMoHa

* ocnobahare HeypoTpaHCMUTEpPA

* KOPaKTOp Yy EH3MMUMA

* MHTPALENyNapHU CeEKYHAaPHU MACHUK




dochpaTu

* VKYMNHa KonnymHa docdata y Teny nsHocu oa 15 no 20 mmol/I
* HajBULLIE Ce HaNasmn y KocTtuma (XmapoKkcmanaTuT)

* UHTpPauenynapHu docdatn (KpeatnH docdat, ATP, HyKnenHcke
KncennHe n ¢ochonpoTenHu)

* eKcTpauenynapHu pocdatm (bochonmnuan, pochatHm ecTpm 1
HeopraHckKa jeguntberba pocdaTta)

* HOpMaJ/iHa KOHUeHTpaumnja pocdopa y cepymy nsHocm oa 0,9 oo 1,6
mmol/I



Ynora ¢ocdaTa

* M3rpagmra Koctujy n3yba

* MPOM3BOAH3a BUCOKO EHEPreTCKUX jeantbera

* cuHTe3a RNA n DNA

* CUHTE3a KOeH3MMa

* CUHTe3a ¢ochonpoTenHa u pocdonmnnmaa

* aKTMBaAUMja eH3MMma npouecom pocpopunauuje
* oApXaBatbe aumnao 6asHe paBHOTEXKE

* TPAHCNOPT KNCEOHMUKa Yy TKMBa (2,3 DPG)



KOHTpoa meTabonmama Kanumjyma u
pocdaTa

MeTtabonunsam Kanumjyma n pocdarta yCKO je NnoBe3aH ca

* MeTaboNnM3IMOM KOLUTaHOT CUcTema
* dyHKUMjom bybpera u
* GYHKLMjOM racTPOMHTECTUHAJIHOT TPAKTa
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KOHTpoa meTabonmama Kanumjyma u

pocdaTa

HeypoxymopanHa perynauuja:
* NapaTUPEONHU XOPMOH (NapaTXOPMOH)
* aKTUBaH 0b61MK BUTammnHa D (Kanuutpuon)

* KAaAUNTOHUH
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KOHTpoa meTabonmama Kanumjyma u

pocdaTa

KoHueHTpaumja Kanunjyma u docdata y cepymy oapaBa ce y Beoma
MaJ1IOM PACMNOoOHY, a NPOU3BOA, HNXOBE KOHLUEHTPaLM|e je KOHCTaHTaH:

[Ca] x [HPO4] = const.

* HUBO Ka/luMjyma peryancaH je KOHTPOJIOM ancopnuuje Kaayujyma ms
raCTPOUHTECTUHANHOI TPAKTa U KOHTPOJIOM npepacnogene Kaaumjyma
namehy KOWTAaHOT CUCTEMA N EKCTPaLEyIapHe TEYHOCTH

* HUBO docdaTa y cepymy yr/iaBHOM je peryimcaH KOHTPOIOM
eKkckpeumnje pocdaTa npeKko bybpera



[TapaTXOpPMOH y -

e )
st w Pamathyroid glands

aCIE nj

* CUHTETULLY M NIyYe napaTupeonaHe
Kae3ae Kao 0AroBop Ha CMakseHy
KOHLEeHTpPaLmn]y JOHN30BaHOr Kanuujyma

. F AR
o napaTXOpMOH OCTBa pyJe AM peKTHe Increases renal calcium absarption '4 ‘:{;:)‘jr‘/ %‘
edeKTe y KoLTaHOM CUCTEMY U Shdans 1 50H 0 s E ;&%
bybpe3nma, a UHONPEKTHE 'L

CTUMYANLIYhN CUHTE3Y aKTUBHOT
obnnka sutammHa D

* BuTamnH D noBehaBa ancopnumjy
Ka/ILMjyMa Y raCTPOUHTECTUHANHOM

T p a KTy ..__ K j calcium absorption




Perynaumnja cekpeumnje napatXxopMoHa

Peuentopu 3a Kanuujym Ha membpaHu napatupeonaHmnx henuja
AEeTeKTyjy npomMmeHe KOHUEeHTpauuje Kaaunjyma y ekctpauenynapHoj
TEe4YHOCTMW.

PeuenTtopu cy G-npoTenH Be3aHM peuenTopu:

* azeHunaTt umknasa (CAMP)
* docdonmnnasa C (mHo3uTon pocdar)

* CMakbeHa KoHueHTpaumja Cast:
* noBehaBa ce CAMP, cmamvyje IP3 n cekpertyje ce PTH.



Perynaumnja cekpeumnje napatXxopMoHa

XUnokaaumemmja XunepKaaumemuja
(TcAMP 4 1P3): (4 cAMP T IP3):
nosehaHo ocnobahare PTH CMakeHo ocnobaharme PTH
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MexaHn3am AejcTBa NapaTXxOPMOHa Ha KOCTH

PTH nosehaBa pa3rpaamry Koctujy (ocnobahamwe
Kanumjyma u pocdara):

" nosoau Ao ocnobahamba LMTOKMHA K3

KOCT BYBPET
PLAZMA AT
X ¥

T

ocTteobnacTa WTO CTUMYIULLE AaKTUBHOCT
OCTEOKNacTa

" cTumynuwa ctem henmje y Koctuma aa
ca3peBajyy OCTeoKnacre

HETO PE3Y/ITAT: noBehaHo ocnobahame

Kanuunjymaun ¢ocdaTta U3 KOCTUjy

Jlejcmeo PTH Ha Kocmu 3as8ucu 00 npucycmea sumamuHa D 17



MexaHM3am AejcTBa NapaTXoOpPMOHa Ha
bybpere

* nosehaBa peancopnuujy Kaaynjyma y
bybpesnma (cmamyje ekckpeLujy).

* nosehaBa ekckpeumnjy poceara, a o
CMamyje eKckpeLujy jJoHa BOAOHMKA

BYBPET

* PTH nosehaBa npoun3Bogtby akTUBHOT
obnvka ButammHaD3 y 6ybpesmma
(ancopnumja kanuunjyma n pocdarta y
LLpeBMMa)
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MexaHn3am AejCTBa NapaTXOPMOHA Ha LLpeBa

CTUMYAULLIYhN CUHTE3Y aKTUBHOT
0b6/1MKa BUTamuHa D

BUTaMWH D cTumynuLle ancopnuujy

KOCT BYBPET

Kanunjyma u pocdata y upesmma i? 'P%ZMA‘ e
", }“II l 7
YPUH

T
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Pe3ynTtaT AejcTBa NapaTUpPeonaHor XOpMoHa

1. noBehate KOHUeHTpaumje
Kanuujyma y Kpsu

2. CMakbere KOHUeHTpauuje
docdaTa yKpsu

Bone

PTH

PTH
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ButamumH D

* Npunaaa rpynu 1IMNocoaybunHuUxX BUTaMUHE

* UMa CTEPOUAHY CTPYKTYPY M Be3syje ce 3a jegapHe peLentope nonyT
XOPMOHa

* BUTaMuH D HUje HM KnacuyaH “BUTaMuMH” jep ce morKe npoussecTtu de
novo.

* BuTamunH D Mma CBOjCTBA XOPMOHA jep Aenyje Ha yaa/beHe Uu/bHe
hennje n posoan Ao oArosopa Noc/se Be3mBatba 3a
BUCOKOAPUHUTETHE peuenTope

* BUTAaMUH D HMje KnacU4YHM XOPMOH jep ce He Npon3Boamn U
ceKkpeTyje U3 eHAOKPUHUX *Kne3aa.



ButamumH D

I1Ba cy nssopa sutammHa D:
1. nponsBoam ce y KOXXM rnog, aejcteom YB 3paKa
2. YHOCU ce nyTem XpaHe

[1Ba obnunkKa:

e eprokanuudepon (ButamuH D2) - cTtBapa ce o eprocteponay
bu/bKama, UMa ra y cyniemeHTMma

e xonekanuudepon (BuTamuH D3) - Hanasm ce y mecy, pnbsbem ysby 1
CTBapa Ce y KOXun nog aejcteom YB 3pavera

Eprokanundepon u xonekanumdbepon - nposutamuHm D



ButamumH D

* BuTamuH D je HeaKTUBaH, 1 3axTeBa sunlight
MmoanduKaumjy y aktmsHn metabonmt S \/
1,25-(OH),-D.

7-Dehydrocholesterol

° NpBa XWAPOKCUNaLMja je y JeTpu 1 HacTaje  Cholecaliferol
(vitamin Dg)

25-(OH)-D. dietary intake

Vitamin D; (supplements)

Vitamin D3 (fish, meat)
e 25-(OH)-D ce TpaHcnopTyje y bybpere roe 'wer
noasiexke Apyroj XxmapoKcmaauuju n Hacraje:

1,25- (OH),-D (Kanuutpuon) - akTUBHU
06/1uK BuTamuHa D. . 1,25-dihydroxyvitamin D5
Kidney

25-hydroxyvitamin D,

Maintains calcium balance
in the body
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Butamuud D
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MexaHn3am gejcteBa BUTamMmnHa D Ha UpeBa

. Luz solar r\ skin Food
* [1aBHU mexaHun3am aejctea 1,25- ﬁ‘ﬁ %
(OH),-D je noseharbe ancopnuuje R e Lot o)
Kanuujyma n ¢ocdata 3 Lpesa (\L —

e v enurteny upesa nosehasa 2

CUHTE3Y TPAHCNOPTHUX NPOTEMHA ) -

3a Kanuujym - nosehasa -
ancopnuujy Kaauunjyma

T Resorption of { /f'
Cottand P {____l_‘_‘ /

L 230K} Ds sactivel |

"f Tubular vmtpﬂol;a?
of Cat+and P |

Figure 1: Metabolic route of vitamin D

25
Jordy Borer et al. Nefrologia 2015; 35 (1) 28-41



MexaHn3am gejctBa BUTaMihHa D Ha KOCTU

 octeobnactu (ann He OCTEOKNACTU) s
nMmajy peuentope 3a ButammH D

% Food

4{ Ergocaleiferol (Vit D2) J

[7.dohydmcho!os1wol ' —e l Cholecalcifersl! [Vit D1) l

* 1,25-(OH),-D ctumynuiue akTmMBHU AN
TPAHCOPT Kanumjyma mn3 e
ocTeobnacTa y eKcTpauenynapHy L
TeYHOCT (pecopnuumja Kanumjyma u

docdopa 13 KocTujy).

25(0H) D2

* yYyecTByje y MUHepanunsaumju

KOCTUjy R

* cCnpe4yasa p,eMMHepanmau,ij ,,,,,,‘,,,,i
NPEeKo MHXMBUTOPHOT edpeKTa Ha g
CUHTE 3y Nna paTXO pN\O H4d Figure 1: Metabolic route of vitamin D
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VexaHnsam aejctea BuTammHa D Ha bybpere

e peancopnumja Kanumjyma u pocdata y bybpesnma (cmarbeHo
N3/ly4ynBatbe) ~

Luzsolar =

L3

25(0H) D3 L~
(low activity)

25(OH) Ds (active) |

"1‘ Yuhul;f rmrpﬂon;
| ofCat+andP J

Figure 1: Metabolic route of vitamin D -
Jordy Borer et al. Nefrologia 2015; 35 (1) 28-41



Pe3ynTtaT gejcTtBa BUTaMmMHa D

* ancopnuuja Kanumjyma n pocdarta U3 LpeBsa

* pecopnumnja Kanunjyma n pocdata uU3 KocTtujy

* peancopnumja Kanuujyma n ¢ocdata y bybpesmma (cmarbeHo
N3nyymBame)

Kpajrtbu pesynTart gejcrea BUTamunHa D:
* kKanuujym T
* pochatmn
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RaILNTOHUH

* CeKperTyje ce n3 napadonmkynapHmx henmja wtntacrte xnesae

* Haju3parKeHnjn ytuuaj Ha nosehaHo nyyerbe KanuUMToHMHA UMa
XunepkKaaumemuja, a Ha CMmakeme siydyerba XunokKasaumemumja

* OCHOBHM MeTabonn4YKM ePpeKkaT KaILUTOHMHA CacToju cey
CMakbMBatby HUBOA KanUMjyma y cepymy
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MexaHn3am aejcTBa KaJIUMTOHMHA

* MMaBHO MeCTO ,D,EjCTBa Ka1IUNTOHUHA CYy KOCTU

* MHXMbMUMjom peancopnumje KOWTAaHOr TKMBA O, CTPAHEe OCTEeOK/1acTa
KaNUUTOHMH CMakbyje HMBO Kasunjyma y cepymy (cynpoTtaH edpeKkaTty
O1HOCY Ha NApaTXOPMOH M BUTaMuH D)

* KaNUUTOHUH: CMatbyje ancopnuunjy Kaaumjymay Lupesnma



Ra/IULMTOHMH M NAapPaTXOPMOH

If Ca?+ levels _ g Calclum
too high levels fall
(normal calcium

levels in blood) Calcium

If Ca2* levels . levels rise

83

‘_-#' : 3 \-' ".-;
Increase Ca2+ Increase Ca2+ lncm c.2+ —

\ release from bones uptake in a

Intestines from urine
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Pesnme: perynaumja Kanumjyma

* PTH (HajsaxHuju): Caz+ P
— nosehaBa pecopnuujy KOcTujy

— nosehaBa peancopnuujy y
bybpesnma

— nosehaBa ancopnumjy y upesmma
(npeko BuTammHa D)

 ButamuH D: Caz+ P
— nosehaBa ancopnuujy y upesmma
— nosehaBa peHanHy peancopnuujy

— nosehaBa pecopnumnjy KOCTujy

e KaauutoHuH (nponasHo): Caz* |,

— nosehaBa ognarame Kanuujymay
KOCTU

— CMakbyje ancopnuujy y upesmma

— CMakbyje peancopnuunjy Kanyujyma

ybybpesnma
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XUTMEPKAJTUMEMMWUIA
CMAHEHA MOBERAHA
KOHUEHTPALMIA KOHUEHTPALMIA
MAPATXOPMOHA KAJIUNTOHNHA

A 4

CMak€eHa akTuBaumja
BUTaMmnHa D y bybpe3snma

A 4 A 4

XUNORATUMEMMWUIA

MOBERAHA CMAHEHA
KROHUEHTPALWIA KOHUEHTPALIMIA
NMAPATXOPMOHA KAJIUWTOHNHA

A 4

nosehaHa akTuBaymja
BUTaMunHa D y bybpe3snma

A 4

A 4

- CMakeHa MHTECTMHANHA ancopnumnja Kaauujyma

- CMakEeHa peHanHa peancopnumnja Kaauujyma m
CMah€eHa eKcKkpeumnja docdara

- CMarbeHa peancopruuja Kaauujyma us Koctujy

nosehaHa MHTECTMHANHA ancopnumMja Kaaunjyma

- nosehaHa peHanHa peancopnuuja Kaaumjyma v
nosehaHa eKkcKkpeumnja pocdara
- nosehaHa peancopnuymnja Kaaunjyma ns Koctujy

33




[Topemehajn metabonmsma Kaaumjyma

[Mopemehaju HUBO Kanumjyma y cepymy:
* XMNOKa/siumemmja

* XmnepKkanunemwuja

Mopemehajn nsanyymnBama Kaaumjyma ypmHOM:
* XmnepKkanunypuja
* XMnoKanyuypwuja
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XMNoKanumnemmja

Xunokanumemmja je ctarbe y Kome je KOHUEeHTpaumja
- VKYMHOT Kanuujyma y cepymy mamwa o, 2,14 mmol/l nnm
- KOHLLeHTpaumja joHn3oBaHor Kanuujyma mara og, 1,13 mmol/!

icmospemeHo je peyunpoyHo nosehaHa KOHUeHmMpauyuja gpocpama y Kpsu

[Ca] x [HPO,] = const.



ETMonormnja xmnokanumemmje

1. CMarbeH YHOC UK ancopnumja Kaaumjyma

* Masnancopnumja (HeageKBaTHa UCXPaHA Ca MaIo Kaaumjyma Uam BULLKOM
docdopa y ncxpaHm)

* CMakbeHa aKTUBHOCT BUTaMmnHa D
- HegocTaTaKk xonekanundepona
- HeJoCTaTakK 25-xuapokcu-xonekanundepona

- HepocTaTtaK 1,25-anxuapokcn-xonekanundepona
e bonectn bybpera
- CMatbeHa CMHTEe3a aKTUBHOT 061MKa BUTammHa D u nocneanyHo
CMakbeHa ancopnuuja Kanuujyma ns rmT
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ETMonormnja xmnokanumemmje

2. CmambeHa mobunmnsaumja Kanuumjyma ms Koctujy (amcoyHkumje
CUrHaa NapaTxopmMoHa)

e ANCPyHKUMja NapaTUPEOUNAHUX Ke33

- IPUMAPHU xnnonapatnpeongmsam (ypoheHum nam cteyeHmn)
e AnchYHKUMja UM/bHUX TKMBA

- nceygoxmnonapaTtupeonmsam
* eNeKTPONUTHU ancbanaHc

- XMrnomarHesmnemmja
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ETMonormnja xmnokanumemmje

3. NosehaHa ypnHapHa eKcKkpeumja
e bybpexHa nHcypuumjeHuumja
- 3a4prKaBatbe docdaTa WTOo 33 nocneamuy MMma CMarkbere HUBOA
Kanumnjyma
- CMakb€eHa peancopnumja Kanumjyma y tybynmma
* xunepdochparemuja

38



ETMonormnja xmnokanumemmje

4. NoBehaHo Be3MBatbe 33 NPOTEMNHE

nosehaH pH

- /1IKaN103a CMakbyje KOHUEeHTpauujy JOHM30BaAHOT Kasiunjyma
- NOCTOjM CTaNIHa KoMmnNeTuuuja namehy joHa BOAOHUKA U jOHA
Kanuujyma 3a BesHa mecTa Ha NpoTenHmnma

noBehaHe choboagHe macHe KucennHe (aKyTHM NAaHKPeaTUTUC,
NnjabeTtecHa Ketoaumaosa, cenca):

- Y3pOKyje noBehaHo Be3MBarbe jOHU30BAHOTr Ka/lLMjyMma 3a
npoTenHe cepyma

XunepnpoTtenHemmja, xmunepannmuagemuja
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ETMonormnja xmnokanumemmje

5. NMoBehaHa cekBecTpaumja (4enoHoBakbe) Kanumjyma y TKUBMMA

nosehaHo AenoHOBaHE Ka/UMjyMa Y MEKMM TKUBMMA

KOA, aKyTHOT NaHKpeaTtutuca ocnoboheHe nmnase Npoy3poKyjy cTBapatbe BEANKUX
KO/IMYMHA C/1060AHUX MAaCHUX KUCENMHA, KOje Be3yjy Kanuujym v TasioxKe ce 'y
TKMBMMaA, 6p30 cmamyjyhy HUBO Kanuujyma y cepymy

nosehaHo AenoHoBakbe Kaaunjyma y KOCTUMA
ocTeobnacHe meTacta3e MaJIMFTHUX TYMOPa
xunepdocdatemmnja

MeZly1apHU KapUMHOM LUITUTACTE XKae3ae

OACTPatbeHE aAEHOMA NAPATUPEOUAHE Ke3ae Y NPUMAPHOM
XmnepnapaTnpeonamsmy
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[TaToPU3MONOLWKE NocaeamnLe
XMNoKanauemuje

* XMMOKa/iuMemuja CMarbyje npar akuMoHor noTeHumnjana u
npnbankasa ra MMPOBHOM MeMBPAHCKOM NOTEHLUMjany U Tako
nosehaBa HeypomuinhHy pasapa*K/bUBOCT

* PaKTOPU KOju YyTMUY Ha UCNO/baBatbe XMNoKaaumemmje

daKrop NojauaH edekar CmameH edpeKar

PH Kpsu a/1IKano3a aunao3a

HMBO Kannjyma XUnepKaanemmja XUNoKanamemuja
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KAMHWYKe MaHupecTaumje xmnokaaumemmje

* MNapecTesuje y pykama M Horama °

* rpYyeBU CKeNneTHMX mulinha .
e TeTaHuja (cnazmum mmwmha .
IMUQ, PYKY U cTonana) .

* KapnoneganHu cnalam .
* NAapUHreanHu cnasam
* rpyesBu y abaomeny

XMNOTEeH3Uja

cpYaHa MHcyduumnjeHumja
BEHTPUKYNApPHE apUTmuje
ocTeomasiayuja

60n0BU Yy KOCTUMA,
nedbopmuUTeTn, GpaKType



XnnepKaaumemm|a

XunepkKasumemuja je CTame y Kojem je KOHUeHTpaumja:
- VKYNHOT Kanumjyma y cepymy seha oz 2,53 mmol/l nau
- KOHUEHTpaluja joHM3oBaHor Kanumjyma seha o 1,3 mmol/I

VicmospemeHo je peyurnpo4yHo cMmarbeHa KoHUeHmpayuja pocchama y kpsu

[Ca] x [HPO4] = const.



ETnonorunja xmnepKanunemmje

1. MoBehaHa MHTECTUHANHA ancopnuuja

* xunepnapatnpeonamndam (ageHom, aeHOKAPLIMHOM, X1nepnsasuja)
* rpaHynomaTto3He bonectu

° NPEeKoOMEPHM YHOC Kanumjyma (MaevyHo-anKkaaHu CUHAPOM)

°* XxunepsutammnHosa D

* xunodochatemmja
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ETnonorunja xmnepKanunemmje

2. NoBehaHa pecopnuuja KocTu

* xunepnapatupeonamnsam (* PTH)

* MaJINTHUTETU (OCTEO/IUTUYKE MeTacTa3e, NapaHeonn1acTUYHM
CUHAPOMMU, MPUMAPHU TYMOPU KOCTUjY U ManUTHe BonecTtun Kpsu...)

* AyroTpajHa MMobuamsaumja ekctpemmteTa (CeKyHAApHa
OCTeonopo3a ycnen HopmasiHe peancopnuuje aam cMakbeHor
CTBapaHba KOCTUjy)
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ETnonorunja xmnepKanunemmje

3. EHOOKpUHa 0bosberba

XunepTmpeonamsam
XMMNepTnpeos3a

...CTakba Y KOjUMa noctoje KombmnHoBaHu nopemehaju:

nojavyaHa ancopnumja Kaaumjyma n3 raCTPOMHTECTUHAIHOI TPAKTa
noja4yaHo ocnobaharbe Kanumjyma nu3s KOWTaHOr CUCTEMA
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[TaToPU3MONOLWKE NocaeamnLe
XnnepkKanaumemmje

* CMatbeHa HeypomulinhHa pasaparxk/buBocT — noBehaBa ce npar 3a
HACTaHaK aKUMOHOTI NOTeHUMjana n HeypomuiunhHe membpane
NOCTajy HEOCET/bMBE Ha Aenonapusaumjy

* Noja4yaHa KOHTPAKTUNAHOCT MaTKUX mmwmnhHux henmja KpBHUX CyA0Ba
— NPOY3POKOBAHA AUPEKTHUM AeJCTBOM XUnepKaaymemmje Ha
MmunwmnhHe henmje KpBHUX CyaoBa
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KRAMHUYKe nocneanue xmnepKkaaumemmie

°* HEPBHM CUCTEM: XMNEPTEH3MBHA eHUedaionaTmja U UCXxemuja
* MUWKhn: 3aMOP/bUBOCT CKENIETHE MYCKYNaType
° Cpue: apuTMmnje, apTepunjCcKa xmnepTeH3uja

°* FACTPOUHTECTUHAIHM TPAKT: aHOPEKCUja, My4yHUHa, noBpahame;
Xunepkaaunemuja ctumynmiue ocnobahamre ractpmHa, 36or yera
HacTaje xunepcekpeuuja KeayaadyHor CoKa

* Te/leCHe TeYHOCTU N bybperkHa dyHKLUMja: cMatbeHa CMOCOOHOCT
KOHUEHTpaLUmje ypnHa 4oBOoAN A0 HAaTPUYpe3e N NOANYPUje;
aexungparauuja

* Ka/IuMPUKaumja MeKMUX TKMBA
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[Topemehajmn n3ny4mBarba Kaaumjyma ypmHOM

Xvnepkanunypuja (nosehaHo n3nyunsare Kaaumjyma) moxke ce passuti NocpeacTBoM
TPUjy MexaHn3ama:

* nosehaHa ancopnumnja Kasnumjyma y raCTPOMHTECTUHANHOM TPaKTy (noBehaH yHoC
Kanumjyma, xmnepsmutammnHosa D, capkonaosa) — AlCOPMUMNICKA XUMNEPKANTUNYPUIA

* noBehaHOM peancopnumjom Kanuujyma U3 KowTaHor cuctema (npumapHu
XxunepnapaTupeonamnlam, neyere xmnepkanumemumje) — PEANCOPMNLUAUICKA
KAJIUUNYPUIA

* nosehaHoOM PUATPALMjOM UM CMaHbEHOM Peancopnumjom Kanumjyma y bybpesmma
(npmeHa Baszoaunatatopa, ANCPYHKLUMUja NPOKCUMANHNX Tybyna MHAYKOBAHA
NHTOKCUKaUMjoM TellKum meTtannma) — PEHAJTHA XUNEPKNALUYPUIA

Xunokanuuypuja (CMarbeHa eKCKpeumja Kanuujyma) — XpoHUYHa NPMMeEHa TUa3naHux
ANypeTuKa, Koju nosehasajy ancopnumjy Kaauujymay AMCTaAHUM TybyiMma, npoy3pokKyje
TPajHY XUNOKaNunypujy.
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[Topemehajn metabonmnsma ¢ocdaTta

* xunodpochparemuja

* xunepdochatemmja
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Xnnodochatemumja

Xunodpocdhatemmja je CTatbe y KOMe je CepyMCKa KOHLUEeHTpaumja
HeopraHckux ¢ocdata mama og 0,9 mmol/I

icmospemeHo peyuripoyHo je nosehaH HUBO KAAUUjyMa y Kp8u

[Ca] x [HPO4] = const.



ETnonormnja xmnodpochatemuje

1. CmarbeHa ancopnumja pocdaTta y raCTPOMHTECTUHANHOM TPAKTY

2. NosehaHa peHanHa ekcKkpeumnja pocdaTta
3. Npepacnoaena ¢ocdaTta namehy nojeaANHUX TENECHUX NPOCTOPA
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ETnonormnja xmnodpochatemuje

1. CmarbeHa ancopnumja pocdaTta y raCTPOMHTECTUHANHOM TPAKTY
* masiancopnuuja

e n1edUUUT aKTUBHOT 06/1MKa BUTammHa D

* XPOHUYHU aNKOXONMN3aAM

* (NagoBame

* MHOUNTPATMBHE BONECTU AUrEeCTUBHOT CUCTEMA

* nosehaH ryburtak: noBpahame, Anjapeja, npMmeHa aHTaumaa ca
MarHe3snjymom Unm alyMUHUjyMmom
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ETnonormnja xmnodpochatemuje

2. NosehaHa peHanHa ekcKkpeumnja pocdaTta
* NPMMaPHM XMnepnapaTmponansam

* XunosnutammHose D

e bonectn bybpera

* npmmeHe HEKUX 1eK0Ba
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ETnonormnja xmnodpochatemuje

3. Npepacnoaena pocdata namehy nojeaAMHUX TENECHUX NPOCTOPA

e N0 Npenacka ¢ocdaTta U3 eKCTpaLenynapHoOr npocTopa y
MHTPaLenyiapHU NPOCTOp 401331 TOKOM:

pecnnpaTtopHe ankanose

MHOY3Uje MHCYIMHA UK

rnnkose (nosnauun pocdate y henujy)

ekcnaH3unje henunja
- Neyema aumaose
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[TaToPuU3noNoLKe nocaegnLe
xmnopocPpatemuje

1. CmakeH KanauutetT OKCMAATUBHOT TPAHCNOPTA Y epUTPOLUTUMA

* cMmambeH 2,3-DPG, cmakbeHo oTnywTakbe KUCEeOHUKA Y TKUBQ,
XMMOKCK]a

2.MNopemeheH eHepreTckn meTabonmsam

* CMatbeHa cuHTe3a ATP ns ADP, cmatbeHa OKCMaaTUBHA
dochopunaumnja y MUTOXOHAPUjaMa, CMaHEHO
CHabaeBare henuja eHeprnjom

3.MopemeheHa MMHepanmn3aLmja KOWTAHOT CUCTEMA
* OCTeoMaslaumja UAn PaxmTUC
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Xnnepdochatemuja

Xunepdochatemuja je cTarbe Koje KapakTepuiie nosehaHa
KOHLeHTpaumnja HeopraHckmux docdaTa y cepymy (Beha oa 1,6 mmol/l)

NicmospemeHOo je peyuripoYHoO CMArHeHA KOHUeHmMpauuja Kanyujyma y Kpeu

[Ca] x [HPO4] = const.



Xnnepdochatemuja

Xunepdochatemmnja moxKe HacTaTh ycnea;:

e nosehaHor npuanea pocdata y eKcTpauesiyiapHy TEYHOCT (er3oreHo
ontepeherse)

* npenasak pocdaTta U3 MHTPALLLAYNAPHOT Y eKCTpaLenynapHu NpocTop
(enporeHo ontepehere)

* CMatbeHe peHanHe eKckpeuunje pocdarta



ETnonormja xuneppochatemmje

1. MoBehaH yHoc 1 ancopnuuja (ersoreHo ontepeheme)
* NapeHTepanHn AN NnepoopanHmn yHoc docdaTa

- YHOLWIEHE BENIMKE KOJIMYNHE MNEKa

- NPMMEHA JIEKOBa U NaKkcaTuBa Ha 6a3un docdaTta

- UHY3Mja pocdaTa

- TpaHCPY3mnja cTape KpBU
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ETnonormja xuneppochatemmje

2. MNpenasak docParta U3 MHTPALENYNAPHOT Y eKCTPaLLenynapHu
NPOCTOP TOKOM MacuBHe aecTtpykumje hennja (enpgoreHo ontepeheme):

* Tepanuja UMTOCTaTULUMMA
* Kpall CUHAPOM

* Xemo/in3a

* leyKemuje
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ETnonormja xuneppochatemmje

3. CmatbeHa peHasiHa eKkckpeuuja docdata

* CMakbeHa rmomepyncka duntpaumja (akKyTHa M XPOHMYHA BybperkHa
MHcybUuumjeHumja)
* XMnonapatmpeonamnsam niu

* nceygoxunonapatmpeonamnsmy (36or nosehaHe peancopnuuje y
TYy6ynnma bybpera)
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[TaToPU3MONOLWKE NocaeamnLe
xmneppochaTemmje

* HaCTaHaK peumnunpoYHe XxmnoKkasaumemuje - mMHore oa MmaHudecTtaumja
xnnepdochatemuje ogparkaBajy xmnokaaumemujy (napecresuje,
TeTaHWja, XMNOTEH3Uja, CpH4aHe apuUTmuje)

* TaNlOXKeHe conn pochaTta y MeKa TKMBaA
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MarHesnjym

* Hajseha KoNIMYMHA NOKaNM30BaHa je Yy MHTpaLe/y1apHOM NPOCTopY
(0Ko 99%): Koctn (60%), mmnwmnhun (35%), LLHC, bybpesun un jetpa.

* camo 1% yKynHe KoNn4nHe marHesmjyma Hasnasm cey
eKCTpaueny1apHOM NPOCTopyY

* y Cepymy je HoOpMasiHa KOHUeHTpaunja marHesmnjyma oa 0,65 o 1,05
mmol/l (66% y joHn3oBaHOM 06NUKY)
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Ynore marHesnjyma

OcCHOBHe y/siore marHesmjyma cy:

* meTabonunyka ynora (metabonnsam yr/beHUX xmapaTa, NPOTEMHA U
HYKJIENHCKUX KNCESINHA)

* y10ra y oAprKaBatby HeypomunwnhHe pa3apark/bnBoCTU (yTULUaj
MarHesmnjyma Ha NpoBOA/bUBOCT HepaBa, aKTUBaALUMU]Y Ka/LW]JyMOBUX
KaHana, yTuuaj Ha jOHCKe Nymne U KOHTPaKuujy muwinha)

* KODAKTOP je y OPOjHMM eH3MMCKMUM peaKuujama

Kanuujym v marHesujym Ha uenynapHom HMBOY 4eCTO MCNOJ/baBajy
CUHEPTUCTUYKE edeKTe.
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KoHTpona meTabonnama marHesmjyma

KoanvnHa marHesunjyma perynuie ce:

* KOHTPOJIOM ancopnuuje marHe3njyma u3 raCTpoOMHTECTUHANHOT
TpakTa (BuTammH D noBehaBa ancopnunjy MmarHesmjyma y TaHKOM
Lpesy) u

* KOHTPOJIOM eKCKpeLlmje marHesnjyma npeko bybpera (HejacHa
HeypoeHJOKPUHa peryaaumja)

* ocnobahambem marHesmjyma ns koctujy (Kaga ce cmambu
KOHUEHTpaunja marHeanjyma y Kpsm)
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XMnomarHesmemm|a

CTarbe y Kojem je cepyMCKa KOHUEeHTpauuja marHesnjyma marba oz 0,65
mmol/I



ETMonormnja xmnomarHesmemmje

1. Mopemehajn ncxpaHe u ancopnuuje
2. NosehaHa peHanHa eKcKpeLumnja marHesnjyma
3. EHOOKpUHO-MmeTabonnykmn nopemehajm



ETMonormnja xmnomarHesmemmje

1. Mopemehajun ncxpaHe u ancopnuuje

* MaJIHYTPULUM]ja U manancopnuuja

* noBpahare, gnjapeja

* Ha30raCTpu4YHa CyKLMmja

* MaHKpeacHa nMHcypuuUnjeHuUmja ca cTeaTopejom
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ETMonormnja xmnomarHesmemmje

2. NosehaHa peHanHa eKCcKpeumja marHesnjyma
* XUnepKaauemumja u xmnepkanaumypuja

* anaocTepoHn3am

* OCMOTCKa anypesa
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ETMonormnja xmnomarHesmemmje

3. EHOOKpMHO-MeTabonnykm nopemehajm

* Xxunepnapatupeonamsam — y3poKyje xunepkanymemumjy u
nocneanyHy XxmnomarHesnemmjy

* CUHAPOM ,,INAaAHNX KOCTUNjy'' — 300r AenoHOBaHba KaaLnjyma,
MarHesmnjyma n pocdata y CKeJIeTHU CUCTem

* xunopocharemuja nosehasa ypnHapHy eKCcKkpeLnjy marHesmjyma
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[TaToPU3MONOLWKE NocaeamnLe
XMNomarHesmemmje

* MHAYVKLUM]A XUNOKaAUMemMmje — Koja ce MaHudecTyje nojadyaHom
HeypomuwmnhHom pasapark/busowhy

- cMakbyjyhiu cekpelmjy napaTXopMoHa
- cMakbyjyhin epekTe napaTxopmMoHa Ha LM/bHUM TKMBUMA
- MHAYKYKYhUK pe3unucTteHumjy TKMBa Ha epekTe ButTammHa D

* CMatbeHa aKTUBHOCT HaTPUjyM-Kanmnjymcke ATP-ase — Kanujym
npenasun y eKctpauesynapHu NPoCcTop, a UHTPaLUenynapHo ce
aKyMy/iMpa HaTpujym

* eHepreTckm aedunumnt y hennjama — nedumumnt cmHTese n Kopmwhema
ATP-a
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XmnepmarHesmemuja

CTatbe Yy KojeM je cepyMcCKa KOHUeHTpauKuja marHe3smnjyma seha oa 1,05
mmol/I



ETMonorunja xsmnepmarHesnemmje

1. MoBehaHo onTepeherwe marHesnjymom

* WHTPABEHCKM NpenapaT MarHesmjyma; aHtaumam Koju cagpe
MarHe3njym — ersoreHo ontepeherse

* MmacmsHa owTehera henunja (Kpaw cMHAPOM) — eHA0OreHO
onTtepehere

2. CMarbeHO N3ny4YnBare MarHesmjyma

* aKYyTHa M XPOHWUYHa bybperkHa nHcyduumjeHuuja

* Npu NPUMEHN ANYypPeTUKa Koju noBehaBajy peancopnumjy
MarHe3unjyma
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[TaToPU3MONOLWKE NocaeamnLe
XnepmarHesmemmje

e 6/10Kaga NpeHoca UMnysica Kpo3 HeypomuLlinhHy cnojHmuuy
* CMakbeHa HeypomunwmhHa ekcumMTabunHocT

KAnHUYKe nocnegmnue xmnepmarHesnemuje:
e cnaboct muwnha n xmunopednekcuja

* Napa/sin3a ckenetTHmx muwimnha

* Hay3eja n noBpahame

* apTepMnjCKa XUMNOTEH3M]a

* bpagnkapauja

* CpYaHWU 3aCTO|
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