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Abstract. Patients with chronic kidney disease (CKD) are prone to development
hypovitaminosis due to dietary constraints, diseases of the gastrointestinal tract,
comorbid conditions, etc. Determination of vitamins level in patients with CKD will
allow timely correction of their deficiency, prevent the development of hypervitaminosis
and reduce oxidative stress. The purpose of the study was to examine the level of
vitamins depending on the stage of CKD.

Methods. Vitamin D levels (level 25-hydroxyvitamin D), A, E, B12, K, folic acid were
determined in 44 patients with CKD stages 1I-V (mean age 54,63 + 2,63 years, 24
men - 55%). According to the study, patients should not have received any drugs or
biologically active additives containing vitamins for 3 months.

Results. There was no significant difference in the level of studied vitamins in CKD
st. 1I-1I1. There was a significant decrease in the levels of vitamin K, folic acid,
and vitamin D levels with the progression of CKD. Vitamin A levels in CKD st. 1V,
V compared to CKD st. Il were significantly higher. Considering large number drugs
containing vitamins and trace elements and wide uncontrolled use in the population,
in particular in patients with CKD, it is important to continue to study the levels of
vitamins and trace elements in patients at different stages of the CKD, depending on the
CKD nosology. Study of efficiency and safety applying vitamins in patients with CKD,
particularly in the late stages of CKD, are appropriate.

Conclusions. For patients with CKD characteristic of vitamins deficiency (in our
study - vitamin K, folic acid), but also an increase in their levels (vitamins A and E).
Progression of CKD is accompanied by a change in the levels of vitamins. A significant
decrease in the level of vitamin K, folic acid, vitamin D was noted for patients with GFR
<30 ml/min/1.73 m°.
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I. O. ynap, 1O. 1. 'onuap, B. M. Casuyk, O. M. Jloboxa

Craryc BiTaMiHiB KpOBi XBOpHX HA XPOHIYHY XBopoOy HUPOK II-V cranijii
AV “Inctutyt Hedpoaorii HAMH VYkpainu”

Pe3stome. [layienmu 3 xponiunoio xeopobor nupoxk (XXH) cxuavri 0o po3gumiy einogimaminosié y 36’a3ky 3 0i-
EMAPHUMU 0OMENCEHHIMU, 3AXB0PHOBAHHAMYU WAYHKOBO-KUWK08020 MPAKMY, KOMOPOIOHUMU cmaHamu moujo. Busna-
yeHHs emicmy gimaminie y xeopux 3 XXH 0o3601umb ceocuacHo Kopeeysamu ix degiyum, 3anobieamu po36umky 2inepei-
Mmamino3ie ma 3meHutysamu oKucHuii cmpec. Memoro pobomu 6yn0 us4umu piseHv 8imaminie 6 3anrexcHocmi 8io cmadii
XXH.

Mamepiaau ma memoou. Y 44 xeopux 3 XXH II-V cmadiit (cepedniii éix 54,63+2,63 pokie), 3 Hux 4on06ikie 24
(55%), ncinok 20 (45%), eusnauanucs pieni eimaminie /1 (3a pienem 25-eiopoxcusimamuny D), A, E, B12, K, ¢hoaicgoi
Kucaomu. 3a ymosamu 0ocaioxceHHs nayieumu npomsieom 3 micauie He NOBUHHI OYAu ompumyeamu 0y0b-aKi AIKapCbKi
3acobu abo 6ionoeiuHo akmueri 000aéKuU, AKi Micmamb GiMamiHu.

Pesyaomamu. Jocmosipuoi piznuyi y piensx eusuenux simaminie va cmadisx XXH II-111 ne suseneno. 3 npo-
epecysautnam XXH xoncmamosarno docmogipre 3smenuients pienie eimaminy K, gponiesoi kucaiomu, piens eimaminy JI.
IIpu XXH 1V, V cmadisnx pieni éimaminy A 6yau docmosipno suwgumu nopiersno 3 XXH II cm. 3 ypaxysanuam eeauxoi
Kinbkocmi npenapamie, sIKi MICIMAMb @IMAMIHU Ma MIKPOeAeMeHMU, Ma WUPOK020 Oe3KOHMPOAbHORO iX 3ACMOCYBAHHS
6 nonyasuii, 30kpema y nauicnmie 3 XXH, akmyanvHum € npoooeiceHHs 8U8HeHHs PIGHI6 8iMaminie ma MiKpoeiemeHmie
y nayieumie Ha piznux cmaodisx XXH, 3anexcro 6id Hozonoeii XXH. louinbHum € maxoxc eueuenHs epekmuenocmi ma
bezneynocmi 3acmocysants eimaminie y nauienmie 3 XXH, 30xpema na niznix cmaodisx XXH.

Bucnosku. Jlns xeopux na XXH xapaxmeprumu K deiyum eimaminie (6 Hautomy docaioxncenni — gimamin K,
hoaicsa kucaoma), a i niosuwenns ix pignie (simaminu A ma E). [Ipoepecysanns XXH cynpoeodicyemovcs 3MiHOW0O
pienie eimaminie. [Ipu HIKD<30 ma/xe/1,73 m? Koncmamosaro cymmese 3meHulenHs piens gimaminy K, goaiesoi ku-

aomu, eimaminy /1.

KimouoBi ciioBa: xponiuna xeopoba nupok,simaminu A, E, /I, K, B12, ¢honiesa kucroma.

Beryn. IlamienTd 3 XpoHiYHOI XBOPOOOK HHU-
pok (XXH) cxuibHi 10 pO3BUTKY TillOBITAMiHO3iB Y
3B’SI3KYy 3 Hi€TapHUMU OOMEXEHHSIMM, 3aXBOPIOBAH-
HSIMU IITYHKOBO-KUIIIKOBOTO TPAKTy, KOMOPOiZHUMU
crtaHamu Toiuo [1].

VYBary 6aratb0X HayKOBIIiB MPUBEPTAE MiIBUILE-
Ha KiJIbKiCTb cepleBO-CyAMHHUX 3axBopioBaHb (CC3)
y mauieHTiB 3 XXH, Ky noB’s3y10Th 3i 30i1bILIEHUM
OKHCHUM cTpecoM. I[IpoBeneHo OaraTo OOCTiIXEHb
CMIPSIMOBAHUX HAa OLIHKY BIUIMBY aHTMOKCUIAHTHOL
Teparlii, K eHJAOTeHHOI TaK i eK30TeHHOI (Ii€TUYHE i
JiKyBaJIbHE XapyyBaHHS, sike BKJo4dano BiTaMiH E,
BiTaMiH C (ackopOiHOBa KHCJIOTa) i B-KapOoTWH) Ha
OKHMCHUI CTpec Ta ceplieBo-CynuHHi moxaii [2, 3]. Ha-
KOMUYEHi AaHi eKCMEePUMEHTAIBHUX AOCTIIXEHb MO0-
Ka3yloTb, 110 BiTaMiH /I BIJIMBAa€E He TiAbKM Ha KiCT-
KOBY, a i Ha cepleBO-CYIMHHY Ta iMyHHY cUcTeMy. B
OHOMY 3 JOCJiIXEHb MPOAEMOHCTPOBAHO, 110 HEAO-
cTaTHicTh BiTamiHy [ cepen maiieHTiB 3 XXH csrae
6sm3bK0 84%, 3 UMM TIOB’ I3aHU I PU3UK CMEPTHOCTI Ha
Bcix cramisgx XXH. He BukiouaioTsb, 1110 oNTUMI3allist

ynap Ipuna OnekciiBaa
irina_d@ukr.net

piBHS BiTamiHy /I 3a paxyHOK JOJaBaHHS XOJI€Kajlb-
Hudpepoay Moxe MaTU 0COOJIMBE 3HAUEHHS Y rajJbMy-
BaHHi niporpecyBaHHs XXH ta CC3 [4]. Binomo, 1110
rinepromouucTeMiss npu XXH npuBoauTh A0 MigBU-
LLIEHOT0 PU3UKY PO3BUTKY aTepockiiepo3y Ta CC3, on-
Hi€0 3 IPUYMH K01 € CYOKTiHIYHUI NedIllUT BiTaMiHy
B12 ta domieBoi kucnoru [5, 6]. Okpim TOrO, iCHYIOThH
MOBIAOMJIEHHS, 110 AedilluT BiTaMiHy B12 Ta (ponieBoi
KUCJIOTU € IPUYMHOIO MAKPOLIUTAPHOI aHEMil Ta HEJ0-
CTaTHBOI BilMOBiAi Ha Teparlilo epUTPONOE3CTUMYIIO-
ounMu npenapatamu (ECIT).

BusHaueHHs1 BMicTy BiTaMiHiB y xBopux 3 XXH
JIO3BOJIUTh CBOEYACHO KOPEryBaTH ix nedilluT, 3amo-
OiraTu PpO3BUTKY TiMepBiTAMiHO3iB Ta 3MEHIIyBaTU
OKVCHUM CTpecC.

MeTo10 Haoro AOCTiIKeHHS OyJ10 BUBUUTH Pi-
BEHb BiTaMiHiB 3aj1eXHO Binx cTanii XXH.

Marepiaan Ta Metoau. Hamu Gysno mpoBeneHO
MPOCMNEKTUBHE obcepBalliliHe MTOCTiIXKEHHS TUITY BU-
MagoK-KOHTpoab 3a yyacTio 44 xBopux 3 XXH II-V
craniii (cepenmHiii Bik 54,63+2,63 pokiB), 3 HUX 4YO-
noBikiB 24 (55%), xinok 20 (45%). 3a Ho30JI0TiEIO 3
LyKpoBUM giaGeTom Oyino 8 (18%) ocib, riomepyio-
HeppuroM — 26 (59%), nomikictozom HUpoK — 4 (9%)
XBOpUX, TieToHebpuToM — 6 (14%) xBopux. [attienTn
posnofineHi Ha 4 rpynu 3ajieXXHO Bia cTamil XpoHiu-
Hoi xBopo6u HupoK (XXH): I rpyma (n=8) — xBopi Ha
XXH II cragii, I rpyma (n=16) — xBopi Ha XXH III
crapii, III rpyma (n=14) — XXH IV cranii, IV rpyna
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(n=6) — XXH V cranii. BuBuanucst kiiHiko-a6opa-
TOPHiI MOKA3HUKU Yy IUX IPyIax, a TaKOX BAU3HAYaIU-
cs piBHi BiTamiHiB [l (3a piBHEM 25-TiIpOKCUBITAMUHY
D), A, E, B12, K, donieBoi kuciotu. ['pyry KOHTpOIIO
cKJ1anu 36 3M0poBUX 0CO0M, Oe3 KIIIHIYHUX Ta J1abopa-
TOPHUX MPOSIBiB XBOPOOU.

3a yMOBaMU AOCHIMXEHHS Mali€HTU MPOTAToM 3
MiCSAlliB He MOBUHHI Oyau OTpUMYBaTU OyIb-sKi Ji-
KapchKi 3acobu a060 0io0riYHO aKTUBHI 100aBKU, SIKi
MICTSATb BiTaMiHMU.

Ilin yac BUKOHAaHHS POOOTU MOTPUMAHI MPUH-
UMY 6i0eTUKM, 3aKOHOAABYMX HOPM Ta BUMOT ILIOAO
MPOBEAEHHS 0iOMEAUYHUX TOCITiKEHD.

CraTUCTUYHY OOpPOOKY OTpUMAHUX PE3YJbTaTiB
MPOBOAMJIM 3a JOMOMOro0 mporpamu «Statistica 6,0
for Windows»» 3 mepeBipKow TOKa3HUKIB Ha HOP-
MaJIbHUI po3nonisl. Po3paxoByBaiu cepeiHi 3HAaUEHHS
noka3HukiB (M) Ta ix cepeAHbOKBaApaTUYHI BiIxu-
JieHHs (m). Onuc 3MiHHUX, SSKUH BiApi3HSBCS Bil HOp-
MaJibHOTO, 3AiiCHEHO 3a jJornomoroi MeaiaHu (Me),
HUXXHBOTO Ta BEPXHBOIO KBapTUJIiB [25%; 75%].

Pe3synabratn nmocaimxenns. [IposemeHo o6cTte-
keHHs 44 xBopux 3 XXH, i3 Hux yonoBikiB 24 (55%),
XiHOK 20 (45%). 3a HO30JIOTiEI0 TIEPBUHHOTO 3aXBO-
pIOBaHHSI HUPOK PO3IMOAiI OYB HACTYITHUM: 3 IIyKPO-
puM niaberom (LI1) 8 (18%) yonoBik, rmomepynoHed-
putoM (I'H) — 26 (59%) 40710BiK, MOMiKiCTO30M HUPOK
(IMK) — 4 (9%) xBopux, mienoHedpputom — 6 (14%)
xBopux. CepenHiit Bik mawieHTiB 54,63+2,63 pokis.

AHani3 piBHIB BiTaMiHiB MoKa3aB, 10 AehiluT
(donieBoi kucnotu 6yB y 7 xBopux (15,9%), rinepsita-
MiHO3 y X0aHOoro xBoporo. [dedinur Bitaminy B12 y 1
3 mauieHTiB (2,3%), rinepBiTaMiHO3 - y JKOAHOTO Malli-
enrta (16,3%). Jdediuut Bitaminy A — 0, rimepBiTami-
HO3 A — 42 xBopux (97,6%). dediuut Bitaminy E — 0,
rinepBitamiHo3 E — 18 mamienTiB (41,8%). Jdediuut
BitaMiny /I — y 3 mauieHnriB (6,9%), rinepsitamino3s /]
— 0. dedinur Bitaminy K - y 3 nmauienris (6,9%), ri-
nepBitamino3 K — 0.

[TopiBHSIHO 3 TPYIIOI0 KOHTPOJIIO CePel XBOPUX Ha
XXH piBHi BiTaMiHiB A, E 1ocTOBipHO BUILi, a piBEHb
BiTaMiny K Huxuuii, naHi npencrasieHi y Tadm. 1.

Tabauysl
JlabopaTopHi moKa3HUKHM y rpymi KOHTpPo0 Ta y rpymi 3 XXH

IToxka3uuku Kontposns (n=36) XBopi (n=44)
Hb, r/n 131,1+£1,08* 112,87+£3,13*
Crarb (4onoBikn), % 18 (50%) 24 (55%)
Bik, poku 52,44+3,08 54,63+2,63
Bitamin A (MMoJib/J1) 1,99+0,08 4,8%+0,28*
Bitamin [ (tMoJ1b/11) 57,05+3,64 54,97+3,84
Bitamin E (MMoJIb/71) 21,85+1,38 45,57+2,65*
Bitamin B12 (rmMob/m) 319 (233; 444) 321 (227, 576)
Bitamin K (MMoJib/71) 1,9£0,26 1,05£0,21%*
®DojtieBa KucioTa (HMOJIL/JT) 16,23+1,36 11,55+1,16*

TMpumitka.  *p<0.001, **p<0.01.

OTtpuMaHi gaHi mokasaju, mo ajg xsopux 3 XXH
XapakKTepHUMU € K nediluT JedIKuX BiTaMiHiB, Tak i
MiABUILIEHHS iX piBHIB. ¥ TOW XXe yac piBHi BiTaMiHiB
I ta B12 mocToBipHO HE BiIpi3HSIIMCS BiI ITOKa3HU-
KiB rpynu KoHtpoimio. PiBens BiTaminiB K Ta domieBoi
KMCJIOTU JOCTOBIpHO OYyB 3HMKEHHUI y TALli€HTIB Ha
XXH.

I1pu3HaueHHs BiTaMiHy A IOTpeOye YiTKOro KOHTP-
OJTI0, TaK SIK Yepe3 3HMKEHHS (PYHKIIIT HUPOK TOTipIITy-
€ThCSI BUBEJICHHSI BiTaMiHy A, TTOCWIIOETHCS MOTO TOK-
CUYHICTb, IMiIBUILYETHCS PiBEHb KaJIbllil0 B KPOBi, OTO
BIUTMB HaOyBa€ MPOOKCUIAHTHNX BJIACTUBOCTE [7].

IIpoBeneHo BU3HAUEHHS PiBHIB BiTaMiHIB 3a1eX-
Ho Bix ctanii XXH, nani mogani y Tabm. 2.

Tabauys 2
PiBenb BMicTy BiTaMiHiB 3ajexHo Bin craaii XXH

IToka3nuku XXH II XXH III XXH IV XXHYV
Hb, r/n 121,5+11,06 117,68+3,41 117,9+3,4 80,0%9,59
Cratb (9onmoBikn), % 3(25%) 8(43,7%) 9 (50%) 4 (50%)
Bitamia A (MMOJIB/JT) 3,75+0,32 4,6510,45 5,1£0,46* 5,87+1,18*
Bitamin /I (mmoiib/ir) 57,0£3.,6 56,1£9,3 51,62+4, 08* 50,0£9,07*
Bitamia E (MMon/m) 33,73+9,29 39,5+3,28 43,7313 ,88* 52,314, 52*
Bitamin B12 (1imMosib/i1) 326 (188; 373) 319 (164; 344) 311 (249; 346) 312 (250; 371)
Bitamia K (MMob/m) 1,45+0,32 1,22+0.,45 0,74+0,02 0,31+0,10*
®DonieBa Kuca0Ta (HMOJIb/) 15,7£2,87 14,05+1,54 11,2+1,91 11,02+1,97**

IMpumitka. *p<0.05
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K BUIHO 3 TabJ1. HOCTOBIPHOI Pi3HUILIL y PiBHSIX BU-
BueHMX BiTaMiHiB Ha cTamisgx XXH II-1I1 ne BusBieHo,
ofHaK 3 mnporpecyBaHHsIM XXH KoHcTaToBaHO CyTTe-
Be 3MEHILeHHs piBHA BitaMiny K, dosieBoi kucnortu.
3BepTae Ha cebe yBary 3MEHIIEHHS piBHS BiTamiHy [l
3 niporpecyBaHHsIM XXH, moctoBipHo — npu XXH IV
ta Veraniax. [Tpu XXH IV, V cranisx piBHi BiTaMiHy A
Oy AOCTOBipHO BUILIMMU TTopiBHSAHO 3 XXH II cT.

OBI'OBOPEHHA. Hnsa xBopux Ha XXH xapak-
TEPHUMH SIK Je(ilnT BiTaMiHiB (B HALIOMY AOCJiIXKEH-
Hi — BiTaMiH K, ¢osieBa Kkucaora), a i MiaABUILIEHHS iX
piBHiB (BiTaMiHu A Ta E). [IporpecyBanns XXH cynpo-
BOJXKYETHCS 3MiHOIO PiBHIB BiTamiHiB. OTXe, MpuU3Ha-
yeHHs xBopuM Ha XXH nikapcekux 3aco6iB Ta 6ioJyio-
riYHO aKTUBHUX A00aBOK, sIKi MICTSIThb BiTaMiHU, CJIi[
BPaxOBYBaTH MOXJIMBICTh HAKOTTMYEHHS X HAJIUIIIKY B
OpraHi3Mi, Ta MOsSIBU O3HaK rinepBiTaMiHO3y (30Kpema
LI CTOCYEThCS BiTaMiHy A), 110 MOXe OyTW BKpaii He-

Oe3neyHuM. 3 iHIIOro 60Ky, CJIil BYaCHO KOpEryBaTu
nediuuT BiTaMmiHiB, 30KpemMa (oJTieBOi KUCTOTH.

Haiui naHi moao niaBuieHoi KOHLIEHTpallii BiTa-
MiHy A y nmauieHTiB 3 XXH y3roaxyoTbscs 3 TaHUMU
iHIIMX JOCHimHUKIB, 30KpeMa Jing J. Ta cniBasT. [7]. B
IXHbOMY JOCHiIKE€HHi KOHLEHTpallisl peTUHOJy (BiTa-
MiHy A) Oyna yaBiui 6inbiioro y xsopux Ha XXH, npu
1LIbOMY CHOCTEpirajacs HeraTuBHa KOPEJSLLisl MiX pe-
THHOJIOM T1a3Mu Ta pIIIK®.

OcTaHHIM YacoM 3’SBJISIETbCS Bce Oiibliie pobiT,
B SIKMX MOKa3aHa poJib BiTaMiHy K y po3BUTKY ycKJiaa-
HEHb, 30KpeMa CYAWHHIN Kanbuu@ikailii, y XBOpUX
Ha XXH, a Takox 0OTroBOpPIOIOTHCS MOXJIMBICTh Ta
JOLINBHICTh KopeKIii aedinuty Bitaminy K [8, 9].
B tabauui 3 mimcymMoByeTbcs hizionoriuHa (byHKILis
ocHOBHUX BiTaMiH K- 3anexHux npoteiniB (BK3II) ta
Hachigku aedinuty Bitaminy K y mauienTiB 3 XXH Ta
HOpMaJIbHOWO (PYHKIIi€0 HUPOK [8].

Tabauys 3
Hacaigku nedinury Bitaminy K y 3aranbhiii nomyasuii Ta xsopux Ha XXH
.. . . Hedimut Bitaminy Ky Hedinur Bitaminy K
ST LT 3arajibHii nomyJsii npu XXH
®axropu 3ropranHg X, |YactuHa cucteMu 3roptaHHsT | KpoBoTteua (abo KpoBoTteua
IX, VII Ta Il BapdapiH - iHaIyKOBaHa Bapdapin
AHTUKOATYJISILLisA) AKyMYJIIOETBCS Y
mamieHTis 3 XXH

MGP TanibMyBaHHST OCTEOTE€HHUX CyauHHa KablUpiKallis CyauHHa

(akTopiB, CMepTHIiCTh Kajpuudikais

KanpLudiKalii CynuH i M’ IKux CMepTHICTh

TKaHUH
BGP bepe yuactb B MiHepanizanii | KpuxkicTb KicTok Kpuxxictb KicTok

KiCcTOK

CynuHHa Kanbuudikarris
AHoMaNbHUI MeTab0i3M
[JTIOKO3M

CMepTHICTh

CynnHHa
KanbLudikaitist

GASG6: excripecyeTbes

B EHIOTETIAJIBHUX
KJIITUHAX, CYTUHHUX
TJIaIKAX M I30BUX
KJIITUHAX Ta KiCTKOBOMY
MO3KY

OmnocepeaKky€eThes yepe3

akTuBallilo penentopis TAM

— BB Ha mepBUHHMIT Te-
MOCTa3 Ta KOaTyJIsIilo

— IIpoTU3anaabHUl abo Tpo-
3anajbHUI e(eKT,

— 3aJIEXXKHO Bifl TUIY KJIITUHU

— AonTo3 CyIMHHUX IIaaKO-
M’SI30BUX KIIITUH

Hesinomi Hacminkun
(rrepenbavaeTbes: eheKTU
Bizm reMocTasy,

3aITajieHHS Ta 3pOCTaHHS

paxy)

Hesinomi Hacmigku

IIpotein S

— Kodaxktop nns 6inka C
— IMpsamuii iHriGiTOpP KOArynsi-
HilHUX pakTOpiB

Hediuut npoteiny S
aCOLI0ETHCS
3 TPOMOO030M, 30KpeMa

BEHO3HOIO TPOMOOEMOOJTi€I0

bepe yuacTb

Y PO3BUTKY
Kalbuuginakcii

GRP

— PerymioBaHHSI MO3aKIiTUH-
HOT'o MeTab0J1i3My KalblIilo

— IurioiTop  kanbuudikaiii
CYIMH i KJ1aInaHiB

— HoBuii  mpotuzanaabHUA
areHT, 3 IMOTEHLIHHUM II0-
3UTUMBHMM BIUTMBOM Ha IpO-
IrPECYBaHHS OCTEOAPTPUTY

Hesinomi Hacnigku

Hesinomi Hacaigku
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IIpodosocenns mabauyi

BK3II ®Dizionoriuna GyHKIisA 'Zleq)mm.]flTaMlHy Ky Aedimwr siraminy K
3araJibHii nomyJsAmii npu XXH
PIVKA-II — AHomanbHa (Qopma Tpo-|BusBISETHCS Y TIOmEH 3 Kposoteua

TpoMOiny (dpakrtop II)

— BUKOpHUCTOBYETBCS SIK Map-
Kep paKky KJIITUHHOI Kaplu-
HOMHM

nmedimmToM BiTaminy K

IIpumitka. MGP - Marpikcuuiit GLA nporein; BGP, octeokanbuut - npotein Kictok GLA, GAS6 - growth arrest-specific
6; GRP - GLA 36arauenuii mpotein; PIVKA-II — ingykoBaHwmii anTaronicrom Bitamina K mporein 11; TAM -

TAM peuentopu (Tyro3, Axl, and Mer).

3 ypaxyBaHHSIM BeJIMKOI KiJIbKOCTi mpemapartiB, 3.

sIKi MIiCTATbh BiTaMiHM Ta MiKpOEJEMEHTM, Ta IIUPO-
KOro 0€3KOHTPOJILHOTO iX 3aCTOCYBaHHS B MOMYJISILii,

30KpeMa y mauieHTiB 3 XXH, akTyalbHUM € IPOfo- 4.

BXEHHSI BUBYEHHS PiBHiB BiTaMiHiB Ta MiKpoeJleMeH-
TiB y MaLli€HTiB Ha pi3HUX cTamisgx XXH, 3anexHo Bil
HozoJjorii XXH. JloibHUM € TaKOX BUBYEHHS edeK-
TUBHOCTI Ta 0€3MEeYHOCTi 3aCTOCYBaHHS BiTaMiHiB y

3a piBasg IK® <30 mu/xB/1,73 M2 KOHCTaTOBa-
HO CYTTEBE 3MEHIIEHHS KOHIICHTpAIlild BiTaMiHY
K, donieBoi kunotu Ta Bitaminy .

VY nauientis 3 XXH IV-V cragiii BMicT BiTaMiHiB
A ta E Oyiv 1OCTOBIPHO BUILIMMMU Y MOPiBHSIHHI 3
KOHTPOJIBHOIO TPYIIOI0.

KoHnduikT iHTepeciB: aBTOpU 3asiBJISIOTH IIPO Bill-

nawieHTiB 3 XXH, 3okpeMa Ha mi3Hix cramissx XXH. CYTHICTh KOH(IIIKTY iHTepeciB.

BucHoBku:

1. Hng xBopux Ha XXH xapakTepHUMHU € 9K nedimurt
BiTamiHiB (BiTamiH K, domieBa kucmora), Tax i
IMIBUIIEHHS iX piBHIB (Bitaminu A ta E).

2. ¥V mauienTtiB 3 XXH II-III piBHi BiTamiHiB A, E,
B12, K mocTtoBipHO He BiIpi3HSIIMCA Bim Tpynu
KOHTPOJIIO.
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