OAUTOEAEMEHTU

* EleMEeHTH y TparoBuma, 4vja KOJIW4YMHA Y TETY HE

IpeIa3vi MUJIUTPAMCKH PEJ BETUYMHA

11 (13) onuroeneMeHara je HEOXOIHO 3a IMPABHUITHO

(PyHKIIMOHMCAKkE OpPraHu3Ma

[ BOoxxhe, nuHK, 0akap, joa, Xpom, (pIyop, MaHTaH,
MOJIMOJICH, CEJICHU]YM, KOOAIT, CTpPOHLIM]YM, (HMKI U

BaHAIU]YM)



[BoXhe (Fe)

* Ya3um y cacTaB XeMOIJIO0OMHA, MUOTJI00MHA
M MHOTHX €H3HMMAa

« XoMmeocTaza reoxha ce ocTBapyje peryiannjomM KOJTUYAHE
rBOKha Koja ce anmcopOyje y opranHuMa 3a Bapeme
(IyomeHyMy M MPOKCHUMAJHOM jejyHyMY)

 XeM reoxhe 3 HAMUPHUIA KUBOTUHCKOT MOPEKJIA
(depo) ce anncopOyje 3HauajHO O0OJbE HETO HOHXEM IBo:xkhe u3
HAMHPHHIIA OMJbHOT nopekJa (pepu), unja je ancopiimja
Moxke moBeharu y npucyctsy ButamuHna ll (peaykyjy ¢depu y
bepo 00JIUK)

* Oxcasatu 4 pocharu jenumbemna Koja cMakbyjy ancopmuujy
jep ca rBoxheM cTBapajy HEpPACTBOPJbUBA JE€AUHECHA



MeTaboAansam reoxha

Y earepounuTnma Fe?* mpeBomu y Fe3* ga 6m Morjio aa ce Bexke 3a
NHTEepHeJdyJapHU Hoca4

TpaHCcOOpPT KpO3 CEPO3HY CTPAHY EHTEPOIUTA 3aXTEBA
peaykuujy y epo

o0auk (Fe2t)

Be3uBame 3a anmorpancdepuH njaa3Me 3axTeBa OKCHIAU]Y Y
dbepu 00IHUK

Fe3* (okcupamujy BpIIu HePyJa0NJaa3sMuH, IPOTEHUH KOJH BE3yje
0axkap)

XenuuauH (CHHTETUIIE CE€ Y J€TPH) J€ KIbYUHH PEryJjaTop
yjaacka reoxkha y

HMPKYJALM]Y, jep CMakbyje ancopnuujy u ocjaodahame
reoxxha



YHoc reoxkha: 10-20 mg
Ancopnuwnjarsoxha: 0.5-2mg

[BoxKhe y Kpsu (TpaHchepuH)

l H Mworno6MlH (200mg)

EH3uMcKo reoxkhe(5mg)

EputpoumnTtmn JeTpa, cnesuHa, kbctHa cpyy

XEMOMTIOOUH =y DEPUTUH e XeMoOCU AL PUH

(~2500mg o
80% PyHKLMOHANHOT Cknagnuiter-e

reoxha) (1000mg) !

W

[ybutak reoxxha (1-2mg)

* VKyIlHa KoAl4nHa IBokDa y opranmsmy 3,5-4g  © 2, g Y Xe\
* KoHneHrpatja rsoxba y kpsiu: 10-30 pmol/L .
e /JueHe nonTpede: 10mg 3a oapacae u 10-20m;




HeaocTaTak reoXxha

CvameHa KOHHeHTpanuja reokha je Hajuemha gedunujeHy]a
OJIUrOeJeMeHaTa

-noBehaHe moTpede (Hema m :keHe y TpyaHohu/mociaeamu TpuMecTap)
- Majancopnmnuja (axJopuanja, meJujauna 00J1ecT)

- noBehan ryourak (XpoHHYHO KpBapeme. KapIHHOM
KOJIOHA,MEHOparuja)

HedunujeHnuja Fe: MUKPOUIMTHA XUNIOXPOMHA aHEMHUja

(dg. xpBHaA cauKka, ePOTPOIMTHU UHICKCH, CEPYMCKHU
(GepuTUH U CMakbEHU NPOIIEHAT caTypalje TpaHcpepuHa y3
noBehan KamanuTeT Be3WBama)

 Tepanuja cyncTUTyliMOoHa Tepamnuja npemnaparuma reoxha



[fpeTepdHO HaKynAAke reoXxha

JABa TepMuHa:

-XeMocuaepo3a nNpeacTaBba HaKyIlJbake TBOXkNa y popmu
XEMOCHICpUHA

-XeMoxpoMaTo3a (Kaja je XeMocHuaepo3a yApyKeHa ca
(GYHKIIMOHAJIHUM oITehemeM TKUBA)

- Hacnequu

XepeauTapHa UANOIIAaTCKa XeMOXpPOoMaTo3a

Creuenu

AyroTpajHa CyInCTUTyIIHOHA Tepanuja FE y BUCOKHM J03aMa
ydecTalie TpaHC(Py3Huje KpBHU

XpOHUYHHU aJKOXO0JU3aM



Joa (1)

* Jako OWTaH rpaJJMBHA MOJICKYJ y CacTaBy XOPMOHA IITUTACTE
KIIe3ne:
TpujoaTuponuHa (T3)
Tupokcuna (T4)

JaneBHe notpede cy 100 g

Y opranmsmy y koamunHHE 011 oko 20-30 mg (80% je y
IITUTACTO] YKIIC3]IH)

* ¥V npupoau ce Hanazu y o0IuKy joamaa. PaHuje Kpo3 UCTOpH]y
3a0€1e)KEHN Ae(PUIIMTH allk O/ TPEHYTKA KaJa j€ 3aro4yelio
jomupame KyXumcke cojim 00e30eheH je agekBaran JTHEBHU

YHOC JoJia



* Hepocrarak joaa:

- TYIIIABOCT
- GHAEMCKHU MHMKCEJIEM
- MEHTaIHU nTopemehaju (kpeTeHuszam Koj Jer1ie)

e TOKCHUYHOCT

- XpOHMYHA TOKCUYHOCT-XUIIEPTUPEO3a, U
NapaJOKCATHO XUMNOTUPEeo3a (ycies OJOKupama
IPOU3BOAKE TUPEOUTHUX XOPMOHA)



Xpom (Cr)

*XpoM mojayaBa JieJioBambe MHCYJIMHA, TOCEOHO Y CTambruMa
€HEPreTCKO-IIPOTEMHCKE HEYXPakhEeHOCTU

JlneBHe notpede cy 300 ug

*XpOM C€ Haja3u y MUBCKOM KBacCIly, CEMEHKama, Ipalliky,
acyJpy U opacuma

BHoJI0OIIKY AaKTUBAH je TPOBAJIECHTHH XPOM

Jebunujennuja xpoma je perka, a MaHU(PECTY]E Ce
nopemMmeheHoM ToJiepaHIMjOM IUIyK03€, TYOUTKOM TEeKUHE,
nepudepHOM HEYPONATHjOM

*TpoBaJICHTHU XPOM IIOCTOJH y OOJIMKY Ta0/IeTa, 3a OpajaHy
ynoTpeOy ¥ HHUj€ TOKCUYaH

*J1371arame 1IeCTOBAJIGHTHOM XpOoMY (paJHO MECTO) MOXKE JIa
I0OBEEC 10 upuTaluje koxe, mnyha u I'M Tpakra



bakap (Cu)

—bakap yJja3u y cacTaB MHOIUX NIPOTEMHA (€H3MMA) Y OPraHU3My

* VkymnHa KoanuuHa 6akpa y opranusmy je 100-150 mg
* Hamnaswu ce y jeTpu, MumuhnmMa, KOCTHMa, EpUTPOIIUTAMA

e IlomTo cy jonu CuU2* ¢;1a00 pacTBOP/bMBH, 32 alICOPIILH]Y Y TOPHUM
napTujama 1peBa, mopa ja Bexe 3a CuU-e3yjyhu nmporeun Ha
JTYMHUHAIHO] CTpaHu eHTepoIimTa. HakoH yimacka y eHTepoluTe IS0 Ce Be3yje 3a
MeTaJIOTHOHeNnH, a Bumak 3a ATP /A koju omoryhapa \eroB TpaHCHOPT KPO3

CEpPO3HY CTpPaHy Yy LUPKYJIAIH]y.

 KaaMujym u IMHK CMamyjy ancopmnumjy 0akpa jep ce Be3yjy 3a UCTH
HMHTpaleIyJIapHU MPOTEHH KOJU perynuiie ociiobahame Oakpa Kpo3 CEpo3Hy
CTpaHy MYKO3€ Yy KPB.

* AncopOoBaHu O0akap y KpBH C€ Be3yj€ 3a aJIOyMHUH IIa3Me U JOCIEBa y JeTpy. Y
JeTpU HacTaje LepyJaoIuIa3MUH Koju ce ociobaha y mupkynamujy. CymapHo -
95% Cu y kpBH Be3aH 3a 1epyJ0ILIa3MuH, a 5% 3a an0ymuHe.



bakap (Cu)
YAOray OpraHusmy:

CacTaBHU €0 MHOTHUX NPOTEHHA (€H3UMA) Y OPraHU3MY
Heomnxoxan y xemaromoesu

IloncTude mpeBHy ancopmiujy reoxkha u nosehasa meroro ocinodahame u3
JieTioa, a OMETa arcopIujy MOJIHOIeHa

3HaYajHHU eH3MMM KOju caap:ke Oakap Cy:

LHEePYJI0IJIa3MHUH (BakaH aHTUOKCUJATUBHU €H3UM) HUTOXpPoM-C-oKcHaa3a
(aepoOHHM MeTabo0IM3aM) CYIIEPOKCHU/I IN3MYTa3a (pEeryiuiile aHTUOKCUIATUBHU
kanauuTeT henuja)

Baxxan 3a mujesunusanujy u pyakuujy IHHC-a



HeaAocTaTtak 6akpa:

Hacnenna 601ecT y K0joj TOCTOJH Ae(PEeKT y TpaHCHOPTy Oakpa Kpo3
CEpO3HY cTpaHy MyKo3e - Menkes-oB cuHapom

MHUKPOLIMTHA XUIIOXPOMHA aHEMH]a
HEYTpOIICHHU]a
nopeMehaju MujeIruHU3aIN]e

nopemehaju BE3MBHOI' TKHBA



bakap (Cu)

e ToKCHMYHOCT:

Hacneana ayro3omHo-periecuBHa 6omnect (Wilson-osa Gomect

WJIU XeNaTo-JeHTHKYJIapHa JereHepanuja) HacTajaa 300r MyTalyje
ATP7B rena, unju je nporeun ATP /B oarosopan 3a yrpajimby 0akpa y
arnolepysonIa3MuH, 1 HaCTaHaK EPYyI0IJIa3MUHA, KA0 U 34
eJIMMHUHAIM]Y 0aKpa IyTeM KyYd U3 OPraHu3Ma.

Jlonasu 1o HaroMuiiaBama 0OaKpa U MOCIACANYHOT HAKYIIJbamba Yy

apeHXUMaTO3HUM opranumMa (jeTpa u 6a3ajiHe TaHIIHje).

Kon3zymMupame xpane u3 0akapHUX Mocyaa



LnHk (Zn)

* [Innk je cactTaBHH Ae0 MHOTruX eH3umMa (Buiue ox 300):
NADPH nexuaporenaze, RNK nu DNK nomumepaza, DNK

TPAHCKPHUIIIIUOHUX (PAKTOPa, CYIIEPOKCH]I TU3MYTa3€ U Ap.

* JlneBHe motpede cy 8-10 Mg, ancopmiyja y 1yoaecHyMy

* Hanasu ce y Mecy 1 MaxyHacTUM OMJbKaMa

* JlepuumjeHnuja peTrka y 3ApaBuX JbyIu, HCI0/bABA Ce:
- KoJ1 00JIECHUKA ca MHCY(UIIH]ECHIIA]OM J€Tpe

- 00JICCHHKA KOJU Y3UMa]y JIUYPETHUKE

- 0OoJIECHHUKA ca JUjadeTecoM, XpOHUYHOM OyOpEeKHOM
MHCY(UIIH] €HIIA]OM, MaJIarICOPIILIN] OM

- CTapUX JbyIU

* TokCHYHOCT je peTka



PAyop (F)

e Onyop C€ y OpraHu3My Hajlazu y KOCTUMA U 3yOuma
» [1aBHU K3BOD J€ uiyopucana Bojaa 3a nuhe
(orrrmmarao 0,5-1,2 mg/l)

Jpyru u3BopHr: MJICYHHU MMPOU3BON, pru0a, 4aj, BUHO, ITUBO

ArncopIiidja y TaHKOM IIPEBY
3ajeqHo ca , HaJla3M C€ IPETEKHO Y EKCTpallCTyIapHO]

TCHHOCTH



AedovumnjeHumnja doAyopa yspokyje
HOCTAHAK 3yOHOFrkKapujeca

®nyop uHXuOHUIIEe hepMeHTANM]Y YIJbEHUX XHUAPATAy YCTHMA MO
JI€JCTBOM OaKTepHja, U TO:

1.
2.

WHXUOUIM]OM €H3UMa HEOIIXOHUX 32 BbUXOB PACT U MeTaboJIn3am
MHXHUOUIIO]OM €H3MMa INIMKOJIM3€ YMME CMakhy]€ HAaCTaHAaK MJICUYHE
KHACEJIMHE IITO CIIpeYyaBa 1eMUHEepanu3amnuja 3yoHe riuehu, u
CMamyj€ aIXepPEHIIN]y OaKTepuja




LLiTeTHU edpekTn cbayopa
PAyOpO3O

* Benuku pu3uk oJ1 HEraTUBHUX e(eKara II0CTOJU Koj yHoca oj 14
mg/nan (Moryh je kox yHoca o1 6 mg/naH)

-BUIIIAK YHETOT (PIIyopa ce aKkymMyanpa y KOCTUMA, Ia ce rnoBehaa
I'yCTHHA KOCTH]Y M HACTA]y KallU(PUKaTH HA MUIIUNHUM MPUIIOjAMAa

(er3ocTo3se)

* Ha 3y0Ouma ce 11ojaBiby]y Kpe4uHo 0eJie MpJbe, KOj€ MOCTajy
Kyhkacte WM OpaoH IpedojeHe

* OpraHcka jequmbEemba Koja caapxke Quayop NoKa3zyjy U3y3€THY
TOKCHYHOCT. Tako ce HaTpujyMmdiryopoamerar KOpUCTH 3a
Heparusamnujy



MaHraH (Mn)

e MaHraHn je HEeOInXxo/AaH 3a OJIP’KABAE 3IPABOT
KOIITAHO-3INIOOHOT CHCTEMa OJHOCHO CTBapamEe MyKOIIOIMcaxapuia

(XpcKaBHUIla U KOIITAaHU MaTPHUKC)

« CacTaBHHU JI€0 €H3UMA INIMKO3WITpaHdepa3e (CHHTE3a oJMrocaxapuia,
IJIMKOMPOTEHHA U TIPOTEONIMKAHA)

dochoeHONMUPYBAT KAPOOKCUKMHA3E ([NIMKOHEOTEHE3a)
Mn 3aBHCHA CyNIEPOKCUTU3MYTA3a Y MUTOXOHIPUjaMa
HeonxoxaH 3a ctrBapame HHTEpP(epoHa
» Ancopmniyja y TaHkoM 1ipeBy ometajy  Fe, Mg,Ca, P (uctu TpaHcmopr)
Manrana uma y HeOJbYIITEHUM >KUTapullama, MoBphy, opacuma, JICIIHUIIIMA
1 HAPOYMTO 3E€JICHOM 4ajy

HedunujeHuja MAaHTaHA HUje JOKYMEHTOBaHA

ToxcuuHocT onucaHa KoJ pyJiapa KOju yauIlly TpaliuHy Wik mape
Oorare MaHraHoM, a MaHU(ECTY]€ CE€ HEYPOJOIIKUM CUMIITOMUMA

CJIMYHUM ITAaPKHUHCOHU3MY



CeaeH (Se)

« CeJleH je aHTHOKCHAAHC U Jeyje 3ajenHo ca BATaAaMUHOM E
(aHTHHH(IAMATOPHO, IIUTONPOTCKTUBHO M aHTUKOATYJIAHTHO JCjCTBO)

 Vmasu y cacTaB IJIYyTATHOH TMEPOKCHIA3e Koja copeyaBa JHIHIHY
NepoKcHAANMjy He3acnheHHMX MaCHHX KHCEJHHA Y MeMOpaHaMa pasapameM
nepokcuaa (Bogonuk mepoxcua (H202)

 3aap:xkaBamke BUTaMuHa E y mumonpoTrenHnMa KpBH

« Baxkan 3a HOpMaJIHy ariCOPIIIA]y MacTH, a CaMUM TUM U BUTaMuHa E
e Heke enuieMuoI0IIKe CTyAH]€ TTOKa3y]y HUCKE HUBOE CeJIeHa Y
000JIeINX 0/1 KApIIMHOMA, jep MEePOKCHUIAIIM]a MOXKE J1a Y3POKY]j€ KaHIIEP

 JlneBHe notpede o 50-200 pg, ancopriyja y TAHKOM LPEBY
» CesieHa UMa y MeCy, MacTuma, rnosphy, 6emom ayKy
* JlepuumjeHuuja cejieHa je peTka

ToxcuunoceT Kajaa ce yHocH KoiauuuHa cesieHa Beha og 900 muxkporpama
ITHEBHO, a MCI0JhaBa Ce TYOUTKOM KOCE, ASPMAaTUTHCOM, MYKOM, mHoBpahameM,

nepu@epHoM HEYpPOIIaTHjOM.



MoAnbaeH (Mo)

 MoimubaeH ce Halla3u Y KOGH3MMHUMa KOJH Cy HEOIIXOIHH 3a

dAKTHUBHOCT.

KCAHTHH OKcHIa3e (aKLENTOop eJIEKTPOHA Ca MOJIEKYJICKOT KHCEOHMKA
300T 4era HacTaj]y CJIOOOIHU PauKaIn)

cysadua okcuaase (IeTokcukaiyja cyindura i CyMIIOPOKCH/IA)

ajiexu okcuaase (OKcuaamyja ajaexuaa)

* AmcopIiyja y TaHKOM IpeBYy (XEKCaBaJICHTHM OOJIMK), OMeTa je

0akap.

e [eHEeTCKE U HYTPUIIMOHE AedulnjeHIuje MOJIUOICHA Cy PETKE

* ToxkcuuHoCT MOIMOJICHA J€ pETKa



KobaaT (Co)

 KobOanT ce Hajna3W y CBUM TKMBHMA U CaCTaBHHU J€ JI€0

BUTaMuHa B, (Ko0aj1aMuH)

* Aticopniyja y TaHKOM MpeBy cau4Ho reoxly. Iloctoju u

uHTepdepeHnmuja ca MmeTadoJIu3MOM DaKkpa

HNedbuuujennmje ko0ajTa y3poKyje NEPHUOLKNO3HY aHEMU]Y

 TokcuuyHOCT KOOaAITa HUJE MOKa3aHa



