[TOPEMERAJN METABOJIM3IMA
BUTAMUWHA




BUTamMmHm

* BWUTAaMWMHMU Cy OpPraHCKa jeantberba Koja ce ca n3y3eTkom ButammHa [l
n K, He Mory CUHTETUCaTU Yy OpraHn3my

* YV MAJIUM KOZIMMMHAMaA NOTPEBHM cy 3a ovyBake 34paB/ba,
HOpPMaJiaH PacT 1 Pa3BOj OPraHnU3ma

 BehWHa BUTaMMHA ce YHOCU XPaHOM

*  HEeKW BUTAMUHU Ce Y XpaHU Hanase y obanky npoBMTamMmnHa, Koju ce
Y OpraHn3my KOHBEPTYjY Y aKTUBHE dopme



KnacnounKaumja BUTAMMHA

[fpema pacTBOP/bUBOCTM AeNe Ce Ha:

* naunoconybunHu (Butamuum A, 1, E n K) n

* xuppoconybunum (Butamun LU n rpyna b):

- b1 (TamumH)

- b2 (pnbodpnasunH)

- b6 (NMpMAOKCHUH)

- b7 (bnotuH), HMauuH (b3), naHTETOHCKaA KncenmnHa (b5)
- B9 (ponHa kKncenmnHa) n 612 (kobanamuH)



BUTamMmHm

* PACTBOP/bUBOCT BUTAMMHA 3HAYAjHO YTUYE HA HUXOBY LIPEBHY
ancopnuujy, Usany4nmearbe U3 opraHMama n moryhHocT cTBapatba
3a/1MXa

* XNApPoconybmnaHm BUTaMmmHum ce ancopbyjy y TaHKOM LpeBY
MEXAaHU3MMMA aKTUBHOT TPAHCNOPTa UM NAaCUBHOM ANUDY3UjOM,
6p30 ce n3nyyyjy ns opraHnmsma He creapajyhu sehe 3anmxe

* ancopnuuja "MnoconybmnaHnx BUTaMmmHa 3aBUCHa je oA, ancopnuuje
MACTU 1 BE3aHa je 3a CYAOUHY XMJIOMUKPOHA Ca KOjuma npenasu y
KpB. TPQHCNOPTYjy ce YyraBHOM Ca IMNONPOTENHNUMA, BEOMA CMOPO
ce U3NYYYjy M3 OpraHnU3ma y Kojem ctBapajy Behe 3anamxe



BUTamMmHm

MoTpebHu cy v:

* npouecy cTBapaHa XPaH/bUBUX MaTepU]a,

*  (DYHKUMOHUCAHY EH3UMCKUX CUCTEMA,

*  U3rpagrbu opraHn3ma (BMTamMmuH A je rpaanBHU €/IEMEHT) U
*  e/IMMMHAUUjN WITETHMUX NPOAYKATa

[Mopemehaju metabonnsma BuTammHa obyxsaTajy:

° XUNEepPBUTAMMHO3E (BULIAK BUTaMMHA),

°*  XMNOBUTAaMMHO3E (Matbak BUTAMMHA) U

* aBuUTamuHo3e (oePnunT BUTaAaMUHA)



XUMNOBUTAMMHO3E

HacTajy ycnea:

* HeaZleKBaTHe UcxpaHe (HegO0BO/bHOT YHOCA)
* Mmanarncopnuuje

* noBehaHunx notpeba opraHnU3ma

* y3nMatba oapeheHunx 1eKoBa



ETMonormja xmnoBMTaMmMHO33

* yV pa3BUjEeHUM 3eM/baMa: CUPOMALLTBO, y3nMatbe oapeheHnx nekosa,
a/IKOX0/I3aM, AyroTpajHa NapeHTepasiHa UCXpaHa, MaaHYTpULKja

* Y 3eM/baMa Yy Pa3Bojy: HeJoCTaTaK XpaHe



XUMNOBUTAMMHO3E

* xnapoconybmnHmx sutammHa (ocmm b12) HacTtajy nocne HEKONUKO
Hede/ba UIN Mmeceun HeAO0BO/bHOT YHOCA

* AMNOCONYOUNHUX BUTaMMHA U BUTaMMHA B12 HacTajy nocne Bulle of,

1 roaMHe HegoBOJ/LHOT YHOCA (360r NPUCYTHMX Aenoa U CKAaaMLWITa Y
OpraHu3my)

* He40BO/baH YHOC BUTaMWHA U bes3 pa3Boja KN1aCn4yHe COnKe
XMNoBUTaMMNHO3€ MMa HEMNOBO/badH GCIDEKaT Ha OPraHN3amM



XMnepBnUTamMmnHoO3e

* HaCTajy ycnea npeTepaHor yHoca BUTaMMHaA

* Npenopy4yeHa AHEBHA KOZIMYMHA BUTaMMHA 3340B0/baBa noTpebe y
97% no 98% 3apaBux ocoba

* BUTAMUHCKA TOKCUYHOCT UJIN XMNepBUTaMMUHO3a HacTaje ycnen
YHOLWeHa meraaosa sutamuHa A, 1, LU n b6



Butamumud A

* BUTaMMH A (peTUHON) NPUCYTAH je Y }KUBOTUHCKMM HaMmunpHuMLama (jaja, meco,
pnba, maevyHn npomssoan)

* NpoBUTaMUH A (6eTa-KapoTeH) NpucyTaH y HaMUpHMUama bu/bHOr Nopekna
(nosBphe u Bohe

PyHKUNje BuTamuHa A:

* BU/ — rpavBHN eeMeHT y cacTasy GoTopeLenTOpHMUX MUrMeHaTa y MpexkHbayu
(peTHM) Koju cy BaxKHW 3a AHEBHU, HOhHW U KONTOPHU BUA,

* Pa3BOj KOCTUjy 1 3yba

OYHKUMOHMCAHE KOXKe U CNY30KOoXKa

* TPAHCKpMNUWUja reHa

GYHKUMOHMCAHE MMYHCKOT CUCTEMA
aHTMOKCMAATUBHA 3aWITUTA (AHTUOKCMAAHC)



XUNOBUTaMMHO3a A

ETnonoruja:

* Hajyewhe HacTaje Kao nocaeaunua AyroTpajHoOr CMakbeHOr YHOCa
BUTaMMHa A XpaHOM

* nopemehaja y ancopnumjn mactu
* nopemehaja genoHoBara (bonectu jetpe)
* 6p3Kn rybuTak U3 opraHmnsama (y Toky HpeKuuje)



XUNOBUTaMMHO3a A

Nedunumnt ButTammnHa A, cnep norahaja:

* MPBO Ce NpasHe Aenon BUTaMUHa Ay jeTpu

* CHMXaBa HNBO BUTAaMMHA Ay Nnasmu

* 3aTUM HacTajy nopemehajmn PyHKUMje mperKHbaye U

* Ha Kpajy CTPYKTYpHU nopemehaju enutenHunx henunja



[ednumnt BUTammHa A

* nopemehaj HohHor BMAaa - ,, KOKowwuje cnenunnio ”’
* KCEepO3a KOHYKTUBE U KOPHEE
* KCcepodTaiMUja N KepaTomanauuja

e NeCTPYKLUMja pOXKHbaye, CAennao



[Jednunt BUTaMmHa A — NpOMeEHe y YCHO]
AV by

* aTpodUja opanHOr ennTena

* 3aMNa/betbe OpPaJIHE C/IY30KOXKe N TMHTUBA KOje Cy LpBeHe,
pa3meKLllaHe n atpodpuyHe

* XMNepKepaTos3a Yy YCHOj ayn/bn: 6ene 3o0He Koje noacehajy Ha
NeyKonnakujy |




XnnepBnTamMmmHO3a A

e nepmatmnTnc (cysoha v LpPBEHUIO KOXKe)
* Xenatomerasnuja

e nekanumPuKkaumnja ckeneTa

* 6010BM Y KOCTMMA U 3rnoboBuMa

* rybunTaK TexXmnHe, rybmnTtak Koce

* rnaBobos/ba, My4YHUHA



ButamuH /1

* nNpunaida rpynu !'IMI'IOCO!'IV6MJ'IHMX BUTAaMWUHA

* MMa CTEPOMAHY CTPYKTYPY M Be3yje ce 3a jedapHe peuentope nonyT
XOPMOHA3

* BUTAMUH [1 HMje HM KnacuyaH “BUTaMmnH” jep ce moxe npomnssecTtu de
novo.

* BUTamMuH [l nma CcBOjCTBA XOPMOHaA jep Aeslyje Ha yaa/beHe Un/bHe
hennje n poBoan Ao oAroBopa nNocsae BesmBatba 3a
BUCOKOAPMHUTETHE peuenTope

* BUTAMMH [1 HNje KNaCUYHM XOPMOH jep ce He Npomn3Boamn u
CeKpeTyje U3 eHOOKPUHUX }Knes3aa.



ButamuH /1

[1Ba cy nssopa smtammnHa .
1. nponsBoamn ce y KOXKKU rnoa aejctsom YB 3paKa
2. YHOCU ce nyTem XpaHe

[1Ba ob6nuKa:

* eprokanuudepon (ButTamuH A2) - ctBapa ce o eprocrteponay
bu/bKama, UMa ra y cyniemeHTMma

e xonekanuudepon (ButamuH A3) - Hanasm ce y mecy, pmb/bem ysby 1
CTBapa ce y KOXKu noa Aaejctsom YB 3pauema

Eprokanumndepon n xonekanundpepon - nposutammHn i



ButamumH /1

* BUTAaMUH [] je HeaKTUBaH, N 3aXTeBa Sunlight i\/
MoaANPUKaLMjy Y aKTUBHU meTabonut Skin ’
1,25-(OH),-D

7-Dehydrocholesterol
* MpBa XUAPOKCMNALUM]ja je Yy jeTPU N HacTaje  Cholecalciferol

(vitamin Dg)

25-(0 H )-D dietary intake

Vitamin Dj (fish, meat)
. Vitamin D; (supplements)
e 25-(OH)-D ce TpaHcnopTtyje y 6ybpere rae ’wer
noasiexe Apyroj XxmapoKcunaumnjmn n Hacraje:

1,25- (OH),-D (kanuutpuon) - akTUBHU
06nnKk BuTamuHa [ ' 1,25-dihydroxyvitamin Ds
Kidney

25-hydroxyvitamin D

Maintains calcium balance
in the body



ButamumH /1




MexaHn3am aejctea BUTamMmMHa [l Ha LpeBa

* [/1IaBHU mexaHu3am aejctea 1,25-
(OH),-D je noseharse ancopnuuje
Kanumjyma n pocdarta n3 upesa

* yenuteny upesa nosehasa

CUHTEe3Yy TPAHCNOPTHUX NPOTEUNHA y Towactiiy ,4,/

3a Kanuujym - nosehasa -

ancopnuumjy Kanuunjyma A
pnuunjy L)Y

™ Tubular resorption,
of Ca++ and P

Figure 1: Metabolic route of vitamin D

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



MexaHn3am aejcTBa BUTaMMHa [l Ha KOCTH

* ocTeobnacTu (ann He OCTEOKNACTU)  www = N
MMajy peuenTope 3a BUTaMuH [ 0 e
7-dehydrocholesterol |c.L lecalciferol (Vit D3) |
* 1,25-(OH),-D ctrimynuLie aKTUBHM )

TPAHCOPT Kaaumjyma u3
octeobnacTa y eKcTpauenynapHy
TEYHOCT (pecopnuuja Kaaumjyma un

P
\\43»: =0}
Parathyroid glands f‘i 5
|

25(0H) D3 Small intestine

dochopa 13 Koctujy). - - ?;f’/,
5o \ et
* yyecTBYyje Y MUHEepanunsaumnjm | .
KOCTHjy
. —
* Crpeyasa AgemunHepanmlaumnjy S —
NPEKo MHXNBUTOPHOT edeKTa Ha o
CcH HTe3y na paTXO pMO Ha Figure 1: Metabolic route of vitamin D

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



MexaHnsam aejctsa ButammHa [l Ha bybpere

e peancopnumja Kanumjyma n ¢ocdarta y bybpesrma (cmarbeHo
N3/lyumBatbe) -

ow activi

25(0H) D3 (active)

1 Tubular resorption
of Ca++ and P

Figure 1: Metabolic route of vitamin D

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



Pe3ynTaTt AejcTBa BUTaMmHa /1

* ancopnumja Kanunjyma n pocdata 13 LpeBa

* pecopnunja Kanuujyma n docdarta n3 Koctumjy

* pearncopnumja Kanumjyma n pocdata y bybpesmma (cmarbeHo
N3/lyumBaHbe)

Kpajtbu pesynTart gejctea ButammHa .
* Kanunjym T
 pocpatn T



XMNoBnTammHo3a [l

ETnonormja:
* HeJOBOJbHO M3/1aratbe CYHYeBOj CBETNOCTU
* He40BOJ/baH YHOC BUTaMMHA [l XpaHOM

[locheanua:
* PAXUTUC KoA aeue
* oTeomanaumja Kog oapacsanx




XMnoBuTamMmHo3sa 1 - npomeHe y ycHoj Ayn/bu:

To(oth Cro'\)un
KAaCHO HNUaHE 3y6a Auophagls
mandopmaumje 3yba il Antinfammatory
. . biofilm Inhibition of expression of
no peMEh aJ y pa3BOJy inflammatory mediators
; ﬂGingiv?:o ,\/
ropwe suaunLe, R
. s
HaCTaHaK nporeHunje : '{g{r
| E LY
TMHINBUTUC Bone formation Surdend Dentin 2 j Bact;i; \
and metabolism Mom lrcaane invasion
nepuoaoHTasHa bonect e o |
Biomatb _ \ Boiia
Ka p MJ e C . 3 resorption
Bone-Guided
Periodontal
Surgery % £ Periodontitis

——

Botelho J et al. Nutriente 2020.



XmnepBnTammHosa /1

TOKCMYHU edeKTU NPeKoMepPHOr YHOca BUTaMmHa [:
* KanumdpuKaumje y MeEKMM TKUBUMA

* XmnepkKasaumjemmja

* rybnTaK aneTuTa

* MYYHMHA

* r'yOUTaK TEXKUHE

* nopemehaju y paay bybpera



ButamumH E

rpyna jeanmerba Koja YK/byuyjy TOKOPEepon n TOKOTPMEHON Ca
C/IMMHUM BUONOLWKMM PYHKLMjama

HajCHaXXHMjy OMONOLLIKY aKTUBHOCT NMoOKa3yje anda-tokodepon
BUTaMUH E je npnpoaHN aHTUOKCNAQHC

Hema YBPCTUX [A0Ka3a Aa CYNJIEMEHTU KOjU caaprKe BUCOKe A03€e
BUTaMMHa E WTHTe oa KapanoBacKynapHux bonectn, Anuxajmepose
6onectm an mannrHmnTeTa



Ancopnumja v cknagnwTere BuTammHa E

* BUTaMuH E ce ancopbyje y TaHKOM LpeBy 3ajeHO ca MacTUMa

* v jeTpu ce nHKopnopupa y amnonpotenHe (LDL u VLDL) u Tako
TPaHCNoOpPTYyje y OpraHnsmy

* BUTaMUH E ce Hanasm ycknagmnwteH y MaCHOM TKUBY, jeTpU U
muwnhmma



OyHKUM]e BUTamMKnHa E

* OYyyBakbe CTPYKTYpPE N nHTerpmuteta hennjcke membpane

* aHTMOKCUAAQHC KOju crpeyaBa AMNNAHy nepokcmaaunjy HesacnheHux
MaCHUX KncenmHa y hennjckoj membpaHu nocpegoBaHy ciioboaHum
paguKaanma cynepoKCcMaHUM aHjoHOM M BOAOHMK NEPOKCUA0M

* WTNTHN epUTpounUTeE 04 XeMOJZIN3€ U3a3BadHE C!'IO60,£I,HV|M PaagUKa/1MMa

* ynoray PyHKUmMjn enntennjanHmux henmja roHaga y ogprkasamy
penpPoaAyKTUBHE PYHKLUM]E

* yaoray CUHTE3N HYRKIENHCKUX KUCENTNHA



[Nednumt BuTammHa E

* penaTMBHO YecT y 3eM/baMa Y pPa3Bojy, 360or HeJOBO/bHOT YHOCA
XpaHOM

* y pa3BMjeHNM 3eM/baMa PEeTKA U jaB/ba Ce Yy C/lydajeBMMa Kaaa
noctoje nopemehaju y ancopnumju mactu (xenatobmnmjapHe
bonectn, naHKpeaTnTnUC, UMCcTU4YHa dpnubposa)

* [1aBHU CUMMOTOMM CY YMEPEHA XEMOZIUTUYKA aHEMMja U
HecneunpunyHn HeyponoLLKn nopemehajm



XnnepBnUTammHoO3a k

* MHOre oapacne ocobe y3nmajy BUCOKe KoNnuyyHe ButamunHa E (anda-

Tokodpepona — 400-800 mr/aHeBHO) meceLumma U roaMHama bes
NnojaBe TOKCMYHOCTU

* MOHEKa ce mory jaButn cnaboct mmnwmnha, 3amop, My4yHMUHa, NPOAMB
N KpBapeme

* ropHba rpaHnYHa ao3a anda-tokodepona 3a oapacne ocobe je 1000
Mr/AHEeBHO



Butamud K

* jeAHN NNNOCONYOUNNHN BUTAMMH KOjU MMA Y10TY KOEH3MMA
* noTpebaH je 3a cnHTe3y paKTopa Koarynaumje

e BuTamuH K1 ce Hana3m y busbKkama, K2 ce ctBapa y baktepunjama
nebenor upesa AoK K3 npeacrtaB/ba CUHTETCKY dopmy

* BUTaMUH K ce yHOCK XpaHOM MU ra CMHTETUWY DBaKTepuje y aebenom
Lpesy

 aricopbyje ce 3ajegHO ca MacTUMaA (XMNOMUKPOHMMA), TPAHCMOPTYje
ce cmnonpoTtenHmnma (LDL) a cknaguwtn ce y jeTpu



Butamud K

PyHKUMje BUTammMHaA K:
* Npouec Koarysauuje Kpsu
* cMHTEe3a pakTopa Koarynaumje y jetpwm (I, VII, IX n X)

* BUTaMUH K genyje Kao KOeH3MMm y npouecy CMHTe3e HaBeaeHUX
daKTopa Koarynauuje



XUNoBmMTamMmmHoO3a K

* Kynyc, Kapdunon, napaanajs, cnaHah, *)XymaHue jajeta, Meco, MJe4YHU
npon3Boan cy N3Bopu BUTaMmmnHa K

e nedpnumnt ButTamuHa K je pegak — suha ce y bonectuma y Kojuma je
nopemeheHa ancopnumja mactu nam Hactaje 36or gyroTpajHe
ynotpebe aHTMOMOTUKA KOjU YHULITABAjY LpEeBHY ¢paopy

e nednunt BUTammnHa K gosoam Ao HegocTaTKa aKTUBHOI NPOTPOMOUHA
V UMPKynaumju n npody3Hor KpBapera HakoH Maanx nospeaa

* NPOMEHe Yy YCHOJ AYIN/bn KOO XUNoBUTAaMUHO3e K: eKxmmose u
neTexmje Ha BpXy je3anKa n obpa3HOj CNY30KOXKM



XMnepBnTammMHO3a K

* HacTaje Kao nocaeamua yHollera BeNNKUX KOIMYMHA BUTaMUHa K 1
MO’Ke Aa AoBede A0 XeMONUTUYKE aHEMU|jEe U KyTULe



ButamuH LI — ackopbuHCKa KncenmHa

* cnaga y xmapoconybuiHe BUTaMmnHe
* V NN3a3MM U TKUBUMA NPUCYTAH je Yy pelyKoBaHO|] popmu
* Npouecu oKkcuaauunje ra UHaKTuBUpPajy

* He CUHTETULLE Ce Y JbYACKOM OpPraHm3amy (Heke XXMBOTUHE MOTY Aa ra
CUHTETMLLY)

* bp30 ce ancopbyje U3 UpeBa U HE CKNAAULLITM Ce Y TKUBMMA
* BUTaMuH Ll u kberosn metabonmtn nsnyuyjy ce mokpahom
* U3BOPU: jyXKHO BOohe, 3eneHo nosphe, napaaajs, Kpomnup...



OyHKUKM]e BUTamnHa U

* YYeCTBYje y CTBapatby KONareHa, KOCTujy, AeHTUHA U 3ybHe nyane
* noshaBa ancopnumjy reoxkha (Fe3* - Fe2* ), ctBaparbe pepuTnHa
* bopMmUparbe akTuBHe dpopme doNHE KUCENNHE

* CMHTE3a XOPMOHA

* CMHTE3a aHTUTena

* aHTUOKCNAOaHC



XMnosnTammHo3a U

* HegocTaTaKk BuTammHa L nsasmsa HemoryhHocT popmunpama
aZleKBaTHe UHTepueny/apHe CyncTaHue Yy BE3UBHOM TKUBY, LUTO je
npaheHo nopemeheHnm cTBaparbem KonareHa, 4eHTUHA U

ocTeonaHor TKMBa
* XMnoBuUTammnHo3a U,

KnacudHa 6onect 3saHa CKOPBYT,

MCNO/baBa Ce NPOMEeHaAMa Ha KOXWN,

Cly3HMUAMa, KOCTUMA U

3rn1o06oBmMma




XMNOBUTaMMHO3a LI — npomeHe y yCHO]
ayn/on

* NeTexmjasiHa KpBaperba Ha CIY30KOXKM YCHE AYN/be U TMHTUBA

* y/ilepauuje y yCHOj Ayn/ou

* pa3rpajtba NepnoaoHTa/IHMX BNaKaHa npaheHa knahewem um
ncnagartbem 3yba

* TMHINMBUTUC
* KpBapeHE N3 AEeCHU

* nopemeheHo 3apacTtarbe paHa
* ocnabsbeHa 3ybHa rneh




Butamud bl - TMamuH

* cnajay rpyny XxmapoconyomnaHmx BUTaMmnHa

* TMaMUH nupodocdaTt Kapbokcnnasa nma:
- K/bYYHY YNOry y metabonmsmy yr/beHMX xmapaTta u
- BaXKHY yN0ry y NnpeHocy HeEPBHUX MMNYCa U
- YNOTY Y CUHTE3M aUeTUIX0/IMHA

* U3BOPU: KNUTapUue, yjbe€ ceMmeHKH, opalaCtn naonosun, CBUHETUHA...



XmnosmtammHosa bl

* nopemehajn dyHKUMje HepBHOI cUCTEMA

bnara popma gedpuumnjeHumje sutammHa b1:

* rybnTaK aneTuTa

e cnaboct

* TPHEHE MPCTUjY PYKY U HOTY

* rybmnTaK NOBpPLUMHCKOT, Na AyboKor ceH3nbuamTeta



XmnosmtammHosa bl

THIAMINE DEFICIENCY (Beriberi)

Tewka popma xmnosmutammHose b1 — 6onect S o el iy

Il6epM-6epM” .’/l'.o“o!roﬂexeshl' _E.'."“\m_’on./ :

Cumntomm ,,6epu-6epu” Ll A

* eleM NNUA N eKcTpemuTeTa, noBehartbe CUCToNHOr ;:. | mtnes ) ?/ ”\
KPBHOI NPUTUCKA, Ybp3aH nyac, cpyaHa cnaboct eCS VA e

* HeypoNoLWKKM nopemehaju, nepndpepHn HeypuTUC, oron, LLLF %S o =
cnaboct muwmnha l L e

\ Ditatation of
right heart;
heart failure

Wernicke-Korsakoff cuHapom Koa, XpOHUYHUX
a/IKOX0/INYapa ce Kapaktepuiue rybutkom (| A
memopuje, anatnjom, HeypPOJIOLLKMUM ol "\-ﬁ'&

Wemicke's

nopemehajuma == C R

Ophthalmoplegla | 1

| Ta ->Confusion - o
R = >Coma e,

4 N A >Death £




XMNOBUTaMMHO3a bl — npomeHe vy YyCHO|
ayn/on

* CTOMATONMPO3a
* aTpoduUja je3nka
* je3UK je rnagak, cjajaH, Kao NoAnpaH
* HacTaHaK 6onHUX ynuepaumnja jeanka




ButamuH b - pubodnasmH

* BUTaMunH b2 yyecTtsyje y hennjckum okcuao-peayKTMBHUM
peakumnjama

* KoeH3umMmn pnbodnasmHa, dnasnH moHoHykneotna (PMH) n pnasuH
ageHuH annykneotna (PAL) cy aBa KoeH3nma pubodnasBmHa Koja
y4yecTByjy Y henmjckmum okcuao-peayKTMBHUM peaKkumjama
eHepreTckor metabonmsma

* KoeH3nmu PMH n ALl BaXKHW Cy 32 aKTUBHOCT €H3MMa Y
MeTabonmnamy yr/beHuUxX xmapaTta, MacTu 1 NPOTEMHA

* N13BOP: MJIEYHU NPOnN3BOAUN, MECO, U3HYTPULE, jaja, KUTapuue...



XMNOBUTAaMMHO3a b2 — NnpomeHe Vv YCHO|
ayn/on

* ducype y yrnosmma ycaHa (cheilitis angularis)
* je3UK elemaTo3aH, NJlaMeHo LpBeHe NnpebojeHoCTH

* aTpoduja jeanyHor SR

NnpeKpmnBaya

* YCHa Ayn/ba NIaMeHo LpBeHe NpebojeHocTH

* NPUCYTHe epo3unje n ynuepaumnje cny3okoxxe




BUTamMWH b - TMPUAOKCUH

BUTaMWH B6: NnMpUAOKCUH, NTMpPUOOKCan N NMPUAOKCaMUH (aepmBaTu
nMpMAnHa)

aKTMBHa dopma BUTammnHa b6 je KoeH3um nnpmnaokcan ¢ocdar

nupmnaokcan pocdar yyectsyje y metabonmamy aMMHOKMUCENNHA U
CMHTE3UN CEePOTOHMHA, XMCTaMMHA, KOEH3MMA HMALLMHA

n3BOpU: meco, pnba, Kpomnup, nerymm, sohe, utapuue, coja...



[Nednunt ButTammnHa b6

HEeYPOJIOWKMN CUMIMTOMU: Aenpecuja, MpUTabnUaHOCT, MEHTA/IHA
KOH®Y3Uja, Y TELWWKOj POPMU KOHBYA3UjE N NnepudepHa HeyponaTuja

CHUXXEeHa CMHTe3a buoreHnx amuHa (cepoToHuHa, NABA,
HopennHeppuHa U ennHeppmHa)

NpoOMeHe Yy YCHOj AYNn/bM:

aHTYyNapPHU XEeUIUT 1 aTpoPuja jeanyHor NnpeKpmsBaYa cy NpBM 3HALM
XUNoBMTammHo3se b6 y ycHoj aynsbu

nocneauue nepudepHoOr HeypuTmuca cy rmocogmHmja (6on y jeanky) um
rnococnupo3sa (ocehaj neukatrba, *Kapera je3nkKa)



PoNHa KNCennHa

OcHoBHe buoxemmjcke pyHKUUje dOoTHE KUCENUNHE:
* KOHBEp3Uja cepuHa y rMmuuuH

* CMHTE3a TUMMAWNATA

* CMHTE3a METUMOHUHA

* CMHTE3a NyPUHA U NTUPUMUANHA

N3Bopu donarta: 3eneHo nosphe, }KuUtapuue, N1erymm, CEMeHKe, jaja,
jeTpa, donatnma oboraheHe uepanuje...

* HeONXoAHa je 3a cTBapakbe LUPBEeHUX KPBHUX 3pHaLLA U HeypaaHe LeBu



[Jednumnt GoaHe KMCcenmnHe

ETnonoruja:

* HeJ0BOJ/baH YHOC (NOTXPaHbEHOCT, a/IKOX0/IM3aM)
* Manancopnuuja (pecekumja upesa)

* nosehaHe notpebe (TpygHoha, nakraumja)

* ynotpeba aHTMdONATHUX IEKOBA (MeToTpeKcaT)



[Nednunt PoaHe KncenmHe

ManHudecrtauyuje:
* merasobnacHa aHemuja
* CEH30PHU U HEeYpPONCUXMjaTpujckn nopemehaju

* nopemehaju y pa3Bojy HeypanHe uesu ¢petyca (cnnHa budpmnaa um
aHeHuedanmja)

[lpomeHe y yCHOj Ayn/bu:

* eHAaHTEeM OpaJIHe C/IY30KOXKEe U je3UMKa
* aTpodmnja Nnanmnna jesnka

® QHIMYNAPHU XENINTUC
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ButamumH b12

* ¥ XPaHM je Be3aH 3a NpoTenHe
* U3BOP: Meco, pnba, mneKko, cup, jaja...

* XJIOPOBOAOHNYHA KNCENNHA Y XKenyuy ocnobaha ButamuH b12 ns
KOMMJIEKCA €a NPOTEMHUMA

* BUTaMunH b12 ce 3aTnum Be3yje 3a ,,yHYTPaW U daKkTop’ Kora cTBapajy
napujetantHe hennje xKenyua

e Komnnekc b12-yHyTpawrbn PpakTop ce ancopbyje y TAaHKOM LpeBy



OyHKUM]e BUTaMUHa bl2

* HeONXO4aH 3a ca3peBatbe epuTpoLUTa
* CrpevyaBa pa3Boj NepHULMO3HE aHeEMU)e

* BaXKaH y npouecmma pacta henumja n penpoaykumje
* Ba)XaH 3a CTBaparbe MMjeNnHa N HYKNeonpoTenHa



Nednumnt BUTammHa b12

ETnonoruja:
* nopemeheHa ancopnuuja sButammnHa b12 13 xpaHe
* BeretTepujaHCcKa UCXpPaHa

* 60NeCcTU raCTPOUHTECTUHANMHOT TPAKTA Y KOjuma je nopemeheHa
ancopnuuja ButTammnHa b12

* nopemeheHa npoayKuuja yHyTpawrer paktopa (NepHULMO3HA
aHemMuja)



Nednumnt BUTammHa b12

[locneanue:

* NepHMUNO3HA aHeEMMUja, TUN meranobnacHe aHemuje Kojy

KapakTepuwe cmakbeH bpoj ysehaHux eputpoumnta (MakpoLUuTa,
merasnobnacra)

* Heypo/IoWKKN nopemehaju: Tprberbe Yy pyKama n Horama

* femmnjeIMHmn3aumja u nponagarbe HeypoHa, nopemehajmn paBHoTexKe,
aenpecuja, gemeHuuja



Nednumnt BUTammHa b12

[lpomeHe y YCHOj Ayn/bMW:
* 10COAMNHMU]A
* r/10COCNMNpPO3a

* eHaHTEeM je3nKa

* aTpodmnja je3an4YHOr NOKpPMBaYa
* LPBEHWNO je3MKa U CNY30KOoXKe o0bpa3a
e 60/IHE yaiuepauuje



HUKOTUHCKa KucenuHa (ButamuH b3, HMaumH)

* HUKOTUHCKA KMCENNHA AN HUALMH je AepuBaT NMPUANHA, NTMPUANH
3-KapboKcnaHa KucenmHa

* HWAUWNH N eCeHUMjaNHa aMUHOKUCEeNNMHA TPUNTOdaH CYy HEONXOAHW 33
CMHTE3Y KOEH3MMaA HUKOTUHaAMKUA, aaeHUH agnHykneotmnaa (NAD*) m
HUKOTUHAMMA, ageHnH gnHykneotna pocdarta (NADPY)

* KoeH3nmmn NAD* n NADP* yyecTBYjy Y K/bY4YHUM OKCUAO0-PEAYKTUBHUM
peakuunjama

* U3BOPU: CBU NPOTEUHU, MNIEKO, jaja, meco, puba, Kutapuue, opacu...



[lednumT HMALLMHA

* nenarpa, 6onecrt 3a Kojy ce 3Ha BEKOBMMA, jaB/ba Ce KoA
ocoba Koje ce xpaHe KyKypy3HUm HBpallHOM U yHOCe
MaJ10 }XUBOTUHCKUX BenaH4yeBMHa

e Nepmatutuc, Aunjapeja u AemeHumja (tpn )

* CNOJbaBa Ce KoA asKkoxo/nyapa, gnjabetnyapa,
obonenux oa manurHux bonectu




[eduuUNT HMaLKMHA — MPOMEHEe Y YCHOj AYN/bW

* aTpoduja je3anyHor NoKpmBaya
* eHaHTeM OpanHe CNY30KOoXKe

* yiuepauunje opasiHe C/y30KOXKe
* QHTYNAPHU XeUnuT

* U3parKeHa AecKkBamauwuja
OopasiHOr enuTena

¢ 3dla/berbe TMHIrnBe




XBAJIA HA TTAR I




