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BILVIMB IIPEITAPATY MEI'ABIT HA A-BITAMIHHUM I KAJIBIIIE-
OOCPOPHUU OBMIH Y CIVIBCBKOI'OCITIOJAPCBKUX TBAPUH

[MogaHo pe3ynpTaTH KIIHIYHOTO BUIPOOYBaHHS BIUIMBY IpermapaTy MerasiT Ha craH A-BITaMiHHOTO Ta Kajblli€-
¢dochopHOro 0OMiHY y cinbCchKOrocnoAapcbkux TBapuH. [licis 3acTocyBaHHs mpenapary MeraBiT KOHIIEHTpalis BiTaMiHy A
36impmacst Ha 39,0 % y cyxocTiitHux kopiB i 40,6 % — giliaux (p<0,01). BmicT 3aranpHOro KajiblLilo MaB TEHACHIIIO 10
3pocranns (p<0,1).

V tenst BcraHoBieHo BiporigHe (p<0,01) 3pocTaHHs BMiCTy 3arajbHOTO Kajblio i BiTaminy A (+24,9 %; p<0,01); y ko-
Hel BiIOyJIHCs TO3NTHBHI 3MiHM BMICTY 3arajibHOTO Kainbito (p<0,05) ta Bitaminy A (p<0,01).

Haii6inbmr moka3oBUMH € 3MiHM Gi0XIMIYHHX ITOKAa3HHKIB KPOBi y CBHHEH. Y CBHHOMAaTOK IOPICHUX 3piC BMICT 3arajib-
Horo Kanblito (+39,6 %; p<0,001), makryrounx — 3aranpHoro Kamelito (+19,0 %) ta Heopraniusoro ¢ocdopy (p<0,001 i
p<0,05 BiamoBimHO). B 060X rpymax moka3oBi 3MiHHU BiTaminy A (+ 43,2 i 63,4 %; p<0,05; p<0,01). Y nopocst 3011bIIHBCS
BMicT 000X MakpoeneMeHTiB Ta BiTaminy A (+75,0 1 79,8 %,; p<0,01).

Kirouosi cioBa: Merasit, BiTaMiH A, MaKpOeJIeMEHTH, 3araJIbHAN KaJbIIiid, HeopraHianuii pochop, 0OMiH pedOBHUH.

IMocTanoBKka npo6/eMu, aHATI3 OCTAHHIX HocaiTxKeHb i myduaikaniii. bineme 130 pokiB mpoii-
IO 3 Yacy BIIKPHUTTS BiTaMiHiB. 3HAHHSI PO HUX y3arajibHEHI B CAMOCTIHHIN Haylli — BiTaMiHOJOTI1,
sIKa TICHO 3B’s3aHa 3 IHIIMMH TaTy3sSMHU HaYKH 1 BKIIIOYA€ K (GyHIAMEHTaIbHi, TaK 1 TPUKIAIHI acte-
ktu. llle B 60—70-1 poku MUHYIIOTO CTOMITTS OyJI0 BUBUEHO METAa0OJIYHE 3HAUSHHS, MEXaHI3MU il Ta
OCHOBHI HUISIXM OOMiHY BiTaMiHIiB TpynH B, siki € monepeaHnkaMu KoQepMeHTIB a00 MPOCTETHYHHX
rpyn ¢epMeHTiB. 3HaYHO MEHIIe 3HaHb OYJI0 MO0 MEeXaHi3My il JKHPOPO3UYNHHUX BiTaMiHIB, 30Kpe-
Ma PETHHOEBOI KUCIIOTH, B3a€MOJIs SKOI 31 crenu(iYHIMH SIIEPHUMH PEIenTOpaMu y TKaHWHAX-
MIlIEHSX CTUMYJIOE CHHTE3 OiNKOBMX (PakTOpiB, BiAMOBIJAIBHUX 3a BIUIMB BiTaMiHy A — mpolecu
nposidepartii i audepeHIiFoBaHHs SMITENII0 TUXATbHUX IUIAXIB, CIM30BOI 000JOHKH KHUIIICYHHUKY Ta
MIKipHUX TOKPHBIB [ 1-3].

3HayHMX YCHiXiB OyJIO IOCATHYTO Yy BHBYEHHI OOMiHY 1 MeXaHi3My Jii Bitaminy D, siki oOrpyHTO-
BaHI ()YHIAMEHTAJIBHUMU JOCIIIKCHHSIMU 3 BIIKPUTTS OIOJIOTIYHO aKTUBHUX MeTaloJiTiB BiTamiHy D:
25-rigpokcu-, 1,25 1 24,25-nurigpokcuBitaminiB D, mepmunii 3 KX CHHTE3YETHCA B TeNAaTOIUTAX, a
npyri — aupkax [4-6]. Ilepenycim Oyno mokasaHo, mo Merabomitu Bitaminy D — 1,25(0OH),D; i
24,25(0H),D3, siki cuHTE3yIOTBCS B HUPKaX [5—9], CTUMYJIOIOTh YTBOPEHHSI crielM(ivHOTO KabIlie-
3B’ si3yBanibHOTO OliKa (Ca3b) B eHTepouuTax 3 BUCOKUM CTYIIEHEM KOPEJALii M KUIBKICTIO YTBO-
penoro 6iyka i mBHAKicTIO abcopOIIii Kanbitito [5, 10-12].

dyHaaMeHTaIbHI JTOCII/PKEHHS 1010 00MiHY BiTamiHy D jnanu 1mo4aTtok BUBYCHHIO TOMEOCTa3y
Horo MeTaboJIiTIB 32 XBOpoO pi3HuX opraHiB [13—15] Ta BUKOpUCTaHHS HpenapaTiB XojaeKanbuuhepo-
Iy 7t Tpo(iTaKTUKY TATOJIOTII 1 JTIKyBaHHS XBOpHX TBapuH [16, 17].

Pesynbpratn QyHIaMeHTANBHUX 1 MPHUKIAJHUX JOCIIKEHb y3arajllbHeHi B OKPEMUX MOHOTpadisx
[2, 5, 18, 19]. B ocranHi IeCSTHIITTS y BETCPUHAPHIN MEMIMHI 3aCTOCOBYIOTh KOMIUICKCHI TpenapaTu
KUPOPO3YMHHUX BITaMiHIB 32 PI3HUMU Ha3BaMH i 3 PI3HUM CITiBBiJHOIICHHSM OKpeMuX 3 HuX [20, 21].
Jlumre okpemi mpenapaTé MiCTATh KOMIDIEKC XUPO- 1 BOJOPO3YMHHUX BiTaMiHIB (OJIrOBIT, IHTPOBIT),
TOMY BUBYEHHS iX BIUIMBY Ha TBAPHH PI3HUX BHIIB, 0COOIHMBO 3 OJHOKAMEPHHUM IUTYHKOM, € BaXKJIH-
BUM 1 akTyanbHUM. OJHUM 3 HUX € HOBUH mpemnapat — Merasir.

Merta nociigaeHb — BABUMTH BIUIMB IpenapaTy MeraBiT Ha A-BiTaMiHHUH 1 KanbLie-pochopHuit
0OMIH y BEJIHKOI poratoi XyZ00H, KOHEH i CBUHEH.

Martepiaa Ta meToau nociainxensn. [Ipenapar MeragiT 3acTOCOBYBaJIM BHYTPILIIHEOM SI30BO OJTH
pa3 Ha 7 ni0: KopoBaM i KOHSIM — 6—8 iH’€KIIiid, TensaTaM i CBUHAM — 4—6 iH €KIi# y 103aX, MII: KOpPO-
BaM cyxoctiiauMm — 25-30, niitnum — 3540, tenstam Ha 100 xr Macu tina — 15,0, koOunam xeped-
HUM — 20, nakrytounM — 25-30, cBHHOMAaTKaM B OCTaHHiH Micsib mopocHocTi — 10—12, naktyrounm —
15, mopocsaram macoro Tina 10-20 kr — 2-3, 20-50 kr — 4-5. Ilpodinakruuni no3u y 1,5-2 pasu MeH-
mi. B 1 mn npenapary MicTHTBCS HacTyIlHa KinbKicTh BiTamiHiB: A — 15 Te. MO, D3 — 7500 MO,
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E — 20 mr, B; — 10, B, — 5, Bs — 3, nikotunaminy — 50, D-nantenony — 125 mr, niaHokobanaminy —
60 Mxr, 6iotuny — 125, domieBoi kucnotu — 150 Mkr.

KpoB miist mocmimkeHHs BiIOMpain Tepe/l BBEACHHIM Ta Yepe3 THKICHD ITICIIsI OCTAHHBOI 1H €KITIT
npemapary. Bu3Hadamum BMICT 3araJbHOTO Kajiblifo — 3 apceHaszo III peakTBOM HariBaBTOMAaTHY-
HUM OiloxiMiuHMM aHawizatopom Stat Fax 1904+, Heopraniunoro ¢ochopy — 3 aMOHit0 MONIOAATOM
(VIS-BapianT), kapoTuHy i Bitaminy A — 3a Merogom O. becces, 3aranbHuii 0110k — OlypeToBOIO pea-
KIIi€10, abOyMiHIB — 3 IHAUKATOPOM OPOMKPE30I0BUM 3eIeHUM. IS OIiHIOBaHHS (QYHKIIT TEYiHKA y
KOpPiB BUKOHYBAJIX KOJIOITHO-0CAI0BY P00y 3 hopmanbaerizom [22, 23].

OCHOBHI pe3yJIbTaTH AOCTiAKeHHsI. Y CYXOCTIHHHUX KOPIiB Ha MOYATKy JOCHily BMICT 3ara-
JHHOTO KaJIbIIII0 y CHPOBATIlI KPOBI KonuBaBcs y Mexax 1,80—2,46 MMOIb/1 1 B cepelHbOMY CTa-
HOBUB 2,16+0,023 MMomnb/n, mo Ha 4 % MeHIIe MiHIManbHOI HOpMH (2,25 MMonb/m). Husbpkwuit
YMICT KaJIbLlif0 B CHPOBATIi KPOBi KOpiB CBIJYHTH NMPO Tinmokanbliemiro. BBaxkaemo, mo mpuiu-
HOIO i1 y cyxocTiiiHuX KkopiB € gedinut Bitaminy D B pamioni. Ilicis 3actocyBaHHS mpemnaparty
MeragiT BMICT 3arajbHOTO KaJbIl0 Y JOCIITHUX KOpiB cTaHOBUB 1,87-2,42 MMoib/1 1 #oro ce-
peaniit ymict (2,23+0,09 MMonb/a) cBiqUMTH NuiIe npo TeHaeHuino (p<0,5) mo iioro 3pocTaHHS.
KonuenTpanist HeopraniuHoro ¢pocopy B CyXOCTIHHHX KOPiB Majia 3BOPOTHY TEHCHIIIIO: SIKIIO
Ha TOYaTKy BOHa craHoBmia 1,88+0,16 Mmonw/m, TO mo 3aBepmieHHi — Ha 12,8 % wmeHme
(1,64+0,15 mmoup/m). 3aramoM BMICT HeopraHidHOTO Gocopy y HOCTITHUX TBAPHWH BiJITOBiIaB
HOpMi (1,45-2,20 MMomb/7).

Haiikpammii BriB npenapat MerasiT cripaBisB Ha A-BiTaMiHHAN OOMiH y TBapHH, OCKIJTBKH 3Mi-
HU KOHIEHTpAIlil BiTaMiHy A y CHpOBATIi KPOBi CYXOCTIHHHX KOpiB OyIM MOCHUTH MOKa3oBUMH. Ha
MOYaTKy AOCHiPKEHHS BMICT BiTaMiHy A y JOCHiIHUX TBapuWH KoiuBaiacs B Mexax Bin 24,8 mo
37,4 mxr/100 mu 1 fioro cepenHe 3HaueHHS cTaHOBUIIO 29,5+1,25 Mkr/100 M, 1110 HE3HAYHO BHIIE 32
HIDKHIO MeXy HOpMH (25 Mkr/100 mur). 3a TOBTOPHOTO TOCIIIPKEHHS KPOB1 KOPIB, SIKUM BBOJIWIIH TIpe-
napat MeragiT, KiabKiCTh BiTaMiHy A y Hux 30impmwiacs no 37,6-46,2 mxr/100 mu (41,0+2,26
MKr/100 M), 1110 Ha 39 % Oinblie 3a monepenHii nokasuuk (p<0,01; tadm. 1).

Tabmuns 1 — Bniine npenapaty Merasit Ha NOKa3HHKH KaJblie-pocdopHoro Ta A-BitaMiHHOro 06MiHy y KopiB i
TeJsT

Toapuim Tepioa tocimKeHHs 3aranxbHUi KajbIlii, Heopraniunnii ¢ocdop, Bitamin A,
MMOJIB/JT MMOJIB/JT MKr/100 M
Cyxocrittmi Ilepen BBeI[eHHi.IM 2,160,023 1,88+0,16 29,5+1,25
KOpOBH [ToBTOpHE MOCTIHKEHHS 2,23+0,09 1,64+0,15 41,0+£2,26
p< 0,5 0,5 0,01
Tiini [epen BBC/ICHHAM 2,28+0,04 1,94+0,08 21,9+1,75
S— [ToBTOpHE MOCTIIHKEHHS 2,37+0,065 1,69+0,12 30,8+1,25
p< 0,1 0,1 0,01
Iepen BBeeHHSIM 2,15+0,05 2,5+0,068 19,3+0,61
Tensita [ToBTOpHE NOCIIIKEHHS 2,39+0,04 2,38+0,08 24,1+1,10
p< 0,01 0,5 0,01

KopoBu oco0imBo ayTiuBi 10 nedinuTy BiTaMiHy A B 3aKJIFOYHWHN NIEPio TITFHOCTI 1 HA MMOYATKY

JaKTalii, 1o 3yMOBJIEHO 3HAYHUM BHJIIJICHHSIM HOTO 3 MOJIOKOM 1 ITOCHMJIGHUM BUKOPUCTAHHSIM B aH-
THOKCUAaHTHHUX Tporecax. 30-50 % peTuHOMy B MOJIO3MBI Ta MEYiHI[I HOBOHAPOKCHUX TENAT 3yMO-
BJICHO MOTO MOOLITi3aIi€ero 3 eYiHKH KOpiB. L[M MOSICHIOETHCSl HU3BbKUI PiBeHb BiTaMiHy A y TUIa3mi
KPOBI KOPIB y MEPepo0BUil MepioJl, 0COOIIMBO B OCTAHHIO JIEKay TUTLHOCTI, KOJH BMICT HOro 3Me-
Himyetses Ha 40 % [19].

3acTocyBaHHS CyXOCTiliHUM KopoBaMm BiTaminy A B 1031 25-30 mi (375450 tuc. MO, oaun pa3
Ha 7 1i0) cripuse 30iNbIICHHI0 HOTO BMICTY HE JIMIIE B CHPOBATI KPOBi, a M y MEYiHIi Ta MOJIO3UBI
kopiB. [TogiOHI pe3ynbTaTh 32 BUKOPUCTAHHS BiTaMiHy A y 1000Bi# 1031 70 Tric. MO Oynu ojepikaHi
B.B. Caxntoxowm [24].

OTxe, npenapat MerasiT, SKHii BBOJWIN CYXOCTIHHUM KOPOBaM OJMH pa3 Ha 7 11i0 mecTupas3oBo,
cTablmizyBaB KalbIlie-pochOpHUIA i CTUMYITIOBAB A-BITaMiHHUIA OOMIH.

VY aifiHuX KOpPIiB JAOCIAHI MOKa3HUKKM KPOBI MajM MOAIOHY TEHAEHIIII0. 30KpeMa, BMICT 3arajib-
HOT'O KaJbIliI0 HA MOYaTKy JIochigy OyB y Mexax MiHiManbHOI HOpMH (2,25 MMOIIb/1TT), HOTO JNiMITH
cknamn 2,19-2,40 MmMonb/i, a cepenHe 3Ha4eHHS cTaHoBmwIO 2,28+0,04 (tadxn. 1). Ilicnsa 3acrocy-
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BaHHS TIPeTapaTy CrocTepiranacs TEHACHIIIsI 0 3pOCTaHHS PiBHS 3arajbHOTO KaJbIlil0 Y CHPOBATII
KpOBI, OCKiJIbKH cepeaHe 3HaueHHs (2,370,065 MmMounb/im) Oyio numie Ha 3,94 % Oinblie 3a momnep e-
IHiH moka3HuK (p<0,1).

Bwmict mHeopranigHoro hocdopy y TIHHUX KOPIB MICII 3aCTOCYBaHHS penapary MerasiT MaB TeH-
neHuio 1o 3menmenHs (Ha 11,05 %; p<0,1), npote numie B oHiel KOpoBHU 1Horo Oyno MEHIIe HOPMHU
(1,35 mmonb/7), a cepenne 3HaueHHA 1o Tpymi (1,69+0,12 MMoONb/1) HE BUXOAWIO 332 MEXi HOPMH.
Crig BigMiTHTH, IO AIHHAM KOPOBaM Mperapar BBOAWIH y 1031 35—40 M, mo B po3paxyHKy Ha KO-
poBy cranoBmiio 35—40 tuc. MO Bitaminy D3 momo0u, abo 60—70 MO na 1 xr macu. Lliel no3n min-
KOM JIOCTaTHBO JUIS KOpiB 3 MpoayKTUBHICTIO 30—40 kr Mosoka. ToMy MOSCHUTH TEHACHIIIO 0 3Me-
Himenaa ¢gocdopy B cuposatii kposi 3 1,9+0,08 mo 1,69+0,12 MMons/1 MOXHA JTHIIE HETOCTATHIM
YMICTOM IIhOTO MakpoereMeHTa B parioHi (3,8 r B 1 xr cyxoi pe4oBuHU 32 HOpMH 4,5 T/KT).

Ha BigMiHy Bix MakpoeleMeHTiB, OOMiH BiTaMiHy A y JOCTIIHUX JIMHUX KOPIB MaB MO3UTHUBHI
3MiHU. 30KpeMa, SIKIIO Ha moyaTky gochiay y 80 % kopiB BMIiCT BiTaMiHy A B CHpPOBaTIi KpOBi OyB
MeHIMM MiHiManpHOT HopMH (25 Mkr/100 M) i B cepenapoMy crtanosuB 21,9+1,75 mxr/100 mi, To
LIECTUPA30BE BBEACHHS MpemnapaTy MerasiT crnpusio 30iIblIeHHI0 BMIicTy petuHony go 30,8+1,25
MKr/100 M (+ 40,6 %; p<0,01). ¥V Bcix KopiB micisl 3aCTOCYBaHHS Ipenapary KOHIIGHTpallisl BiTaMiHy A
Oyna B MexXax HOPMH.

Ha oOwmin BiTamiHy A Ta HOTO JAETOHYBaHHS 3HAYHUHN BIUTHB Ma€ (YHKI[IOHAIBHIMN CTaH Medi-
HkH [24]. Y 30 % KOpiB BiH XapaKTepPU3yBaBCs TIMEPIPOTEIHEMIEIO, KA MOEAHYBANACs 3 TiMoal b-
OymineMiero, nmo3utuHo (y 20 %) 1 cnabo nosurusHo0 (10 %) dopmonoBoro npoboro. Iloen-
HaHHS [UX MMOKA3HUKIB € IHOAUKATOPOM MaTOoJIOTii mediHku (rematoaucTtpodii), IpUUNHOK SKO1,
BIpOTiJIHO, € MOPYUICHHSI CITIBBITHOIMIEHHS MiXX CyMapHOIO KUTbKICTIO JIETKOEPMEHTOBAHUX BYT-
JIeBOAIB 1 mepeTpaBHUM npoTeiHoM. [loBTOpHE HOCHiIKEHHS! KPOBi KOPiB MOKAa3ao, o mpenapar
MeragiT He BOJIOIi€ I'eNaTONPOTEKTUBHUMHM, & TUM Oijblle TOKCHYHHUMH BJIACTUBOCTSAMH ILOAO
0OMiHY OIJKIB: cepeAHIl BMICT 3arajJibHOr0 OijKa 1 YacTKa aJbOyMIiHIB 3aJIUINAINCS CTa0lIbHUMHU
(p<0,5), inTeHCUBHICTh (POpMOIOBOI NpoOM 3MeHmMmacs jumie B 10 % KopiB Bijg MO3UTHBHOL
(+++) mo cmabo mo3uTUBHOI (++).

VY TenAr piBeHb 3araJpbHOTO KajbIlif0 Ha TOYATKy JOCHiAy OyB Ha HH3BKOMY PiBHI, KOJUBABCSA y
Mexax 1,97-2,35 MMonb/i, B cepeiHboMy cTaHoBHB 2,15+0,05 MMOJIB/JI, 1110 3HAYHO MEHIIE 3a MiHi-
MaibHy HOpMY — 2,4-2.5 mmonb/n. [licast 3acTocyBaHHS mpenapaTy MerasiT BMICT MakpoelIeMeHTa
3pic Ha 11,2 % i cTtanoBuB y cepemabomy 2,39+0,04 mmons/n (p<0,01). AHaimi3 iHOUBIAyaNbHUX pe-
3yJBTATIB 3aCBiAUUB, 1110 ¥ 50 % TensaT crocrepiranacs ONTHMI3allisi BMICTY 3arajbHOT0 KaJlbIIiio, I1e
y 20 % piBeHb iioro HabmmKaBcs A0 MiHIMAILHOI HOPMH, B IHIIMX BiH OyB MEHIIUM HOPMH.

Bwmict HeopraniuHoro docdopy y Tensr micis 3actocyBaHHsS MeragiTy He 3MiHIOBaBcs (p<0,5): 10
3aCTOCYBaHHS TIpernapary BiH ckianas 2,5+0,068 mMmoib/i, a micns 3akiHdeHHs pociigy — 2,38+0,08
MMOJIB/II.

Sk i B KOpiB, Ha MMOYATKY JOCITITy BMICT BiTaMiHy A B yciX TensT OyB y Mexax Hopmu (16,7-21,4
Mkr/100 min) i B cepeqaboMy ctaHoBuB 19,340,61 mxr/100 M. YoTupupasoBe BBeIeHHS Ipenapary
MeragiT cripusiIO 3pOCTAHHIO BMICTY peTHHONY y TensT Ha 24,9 % (p<0,01) — 24,1£1,10 Mxr/100 M.

[lepen npoeeneHusM gociiny y 10 % Tenat BctaHOBJeHa rineprporeinemis, 40 % — pi3sHOro cTy-
nieHs rinonporeinemis (53,0-57,0 r/m), 20 % — ne3HauHa rinoansOyminemis (41,0-41,8 %). 3acrocy-
BaHHs npenapaTy Merasit cripusiio iHTeHcudikalii oOMiHy poTeiHy (BMICT 3arajJbHOTO Oillka y Te-
JaT 3pic 1o 57,0-70,0 r/n), cuHtesy anbOyminie (46,5-50,6 %); anpOyMiHO-TII00Y/IIHOBE CITiBBIIHO-
mennsa — 0,98.

Taxum uynHOM, penapaT MerasiT clpusB ONTUMI3allii BMICTy 3araJisHOro Kajblilo Ta HEOpraHiy-
Horo ¢ocdopy, MO3UTUBHO BILIMBAB HA KOHIIEHTPAIIIO BITaMiHy A B CHPOBATIIi KPOBI MOJIOJTHSIKY Be-
JIMKO1 pOraToi Xy/100u Ta CUHTE3 albOyMiHiB.

OnrtuManbHul BMicT BiTaMiHiB A i D B paiioHi KOHel Mae Ba)KJIMBE 3HAYEHHS HE JIMIIE JIS
3a0e3MedeHHs] BUCOKOT IHTEHCHBHOCTI POCTY 1 pelpolyKTUBHOT QYHKII1, a # GpopMyBaHHS CKelle-
Ty, MIITHOCTI KicTOK 1 3y0iB. Ha »xanb, THMOBI, a TUM Ounbme crienudiyHi, cuMnToMu Aedinuty
BiTaMiHy A B KOHEH BiZICyTHi a00 pO3BMBAIOTHCS HA Mi3HIX CTaAisfX, KOJM JIKyBaHHS iX He edek-
THBHE. BaxkxnuBuM € 3abe3nedenHs moTpeOu kKoHel y BitamiHi D, onTHManbHIl KUIBKOCTI KalbIIiIO
ta pochopy B pamioHi Ta iIXHbOMY CIiBBITHOIIEHHI. Y 3B’S3KY 3 I[MM, OJJHUM 3 acleKTiB mpodina-
KTHKH nopyiieHb A- i D-BitamiHHOTO Ta Kanbuie-gpochopHOro oOMiHy € BUKOPUCTAHHS KOMIUICK-
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CHHX BITaMIHHHX IIpemnapariB, SkuM € Merasit. OnepxaHi HAMH Pe3yIbTaTH JOCIIKEHb MiATBE P-
JUKYIOTBh HOTO €()eKTHBHICTb.

VY 60 % koneli 1o BBeneHHs MeraBiTy cepenHiil BMICT 3arajibHOro Kaiblilo OyB y Meax MiHiMa-
JTHHOI HOpMH, cTaHOBHB 2,6+0,09 MMoIb/11, y pemTy — He3HauHo MeHmri. [lo 3aBepmienHi gocminy y
BCIX KOHEH piBeHb KaJbIliIO 3pic, a cepenHiil mokasuuk (2,85+0,03 mmomne/m) OyB Biporigao (p<0,05)
Bummi (+9,6 %), HiX mepen BBEJCHHSAM mpenapary. Bmict Heopraniunoro ¢ocdopy 10 BBEACHHS
npemapary O0yB 3HauHO MeHImUH HopMmH (1,1+£0,04 MMoOIB/iT), TIicia HOTo 3aKiHYEHHS 3MEHIITHBCS JI0
0,91+0,02 mmoms/1 (p<0,01).

Bwmict pernnony B cupoBartii kpoBi 40 % koHeill OyB HE3HAYHO MEHIIWH MiHIMAJIBHOI HOPMH
(20 mMxr/100 mm, 3a immumu gaaumue — 15 Mkr/100 mo). B cepegnpomMy #oro piBeHb CTaHOBHUB
21,0+0,98 mkr/100 mo. Ilicns 3aBepmieHHs TOCTiAYy BCTaHOBIEHO 3pocTaHHs petrHONy (+39.5 %) mo
29,3£1,80 mxr/100 mu (p<0,01) (Tabmn. 2).

Tabmuns 2 — Bniue npenapaty Merasit Ha IOKa3HUKHU KaJjibLie-pocopHoro i A-BiramiHHOro o0MiHy y KoHell Ta

CBUHOMATOK
Bu tBapun Tepion A0CTimKeHRS 3arajgbHUN KaJbIii, Heopraniunuii ¢pocdop, | Bitamin A, mxr/100
MMOJIB/JTT MMOJIB/JT M
Ilepen BBeieHHSAM 2,6+0,019 1,1+0,04 21,0+0,98
Komni TloBTOpHE HOCHTIIKEHHS 2,85+0,03 0,91+0,02 29,3+1,80
p< 0,05 0,01 0,01
Ilepen BBegeHHIM 1,974+0,05 2,354+0,09 21,3+2,00
S:;:;ﬁ”"“ TToBTOpHE IOCTi/KEHHS 2,7540,11 2,66+0,04 30,542,25
p< 0,001 0,05 0,05
Ilepen BBegeHHIM 2,1+£0,04 2,134+0,05 22,442,00
e [ S — 2,5+0,09 2,15+0,063 36,643,50
JaKTy04i
p< 0,01 0,5 0,01

TakuMm umHOM, TIpenapat MeragiT micns 6 iH €Ki y KOHeW CTHMYIoBaB A-BiTaMiHHHA OOMiH
(p<0,01) Ta 30inbIIyBaB BMICT 3arajJbHOTO KaJbllilo B CHpoBaTIi KpoBi (p<0,05).

B iHmii ramysi TBApMHHUITBAa — CBUHAPCTBI MOoTpeba TBapuH y Bitaminax A i D 3abe3neuyerbest
HEJOCTAaTHBO, IIO 3YMOBJICHO KOHIIEHTPATHHUM THIIOM TOXiBii. CHpHsio4uM (aKTOpOM PO3BUTKY
D-rinoBiTaMiHO3y € MOPYLICHHS MAaKPOMiHEPAILHOTO KUBIICHHS. Y TPAKTHYHUX YMOBAX paxiT y Mo-
pOCST 4acTo BUHHKaE 3a nedinuty Gocdopy B palioHi BHACTIIOK HASBHOCTI B 3¢pHOBUX KOpMax (Ky-
KypyaA3i, coi, S4MeHi) BaXKKO 3acBOIOBaHOI popmu dochopy — GiTHHOBOT KUCIOTH [27], IKHi Y MOHO-
TaCTPUYHUX TBAPHWH HE 3aCBOIOETHCS 32 BiJICYTHOCTI B TPABHOMY KaHal (iTa3u — pepmMeHTy, 1o Tija-
podtizye piTHOBY KHCI0TY. BomHouac nmorpeda cBuHel y BitaMini D 3aiexuth Bij 3a0€31e4eHOCTI iX
KaJIBITiEM, SIKa B OCTaHHIM MiCSIIb IOPOCHOCTI CBUHOMATOK CTaHOBUTH 24—27, maktyrounx — 4549 r, i
docdopom, Biamosiaao, 20-22,6 i 3740 r [28].

JloboBa moTpeda MOPOCHUX CBMHOMATOK Y IeH ke mepioa y Bitamini A — 16-18,5, xonekanbIiu-
¢depomi — 1,7-1,9 tuc. MO, nakryrouux — 27,0-30,5 i 2,8-3,2 tuc. MO [28].

Hamu ampoGoBanmii npenapat MerasiT y 103axX, siKi 3a0€3MeuyloTh MOPOCHUX CBHHOMATOK BiTa-
MiHOM A B kinbkocTi 20 Tc. MO Ha 100y, naktyrounx — 30 tuc. MO, OCKUTBKH Y YaCTHHH TBapuH
HaMH BCTaHOBIICHO MOPYILIEHHS Kanbllie-hocopHoro i A-BiTaMiHHOT'O OOMiHY.

VY BCiX JNaKTyIOUMX CBHHOMAaTOK BMICT 3arajlbHOro Kaibplilo OyB MeHmMHA HopMmu (2,5-3,25
MMOJIB/JT), NiMiTH Horo — 1,98-2,19 mmomns/n (2,1+0,04 mmons/n). PiBens HeopraniuyHoro gocdopy, Ha
BIJIMiIHY BiJl KaJIbI[ito, ontuManbHuid — 2,08-2,16 mmoune/n. [licns 3acrocyBaHHs npenapary MerasiT
BMICT 3arajbHOTO KaJIBI[il0 Y CBUHOMATOK 30uIbIMBCS B cepenabomy Ha 19,0 % i ctanoBus 2,54+0,09
MMOJIb/1. KpiM Toro, ciig 3a3HaunTH, Mo BMicT MakpoesneMenTta y 40 % cBHHOMaTOK HOpMaii3yBaB-
s, B IHIIKUX — JOCUTh MTOMITHO 3pocTaB. Ha BiaMiHy BiJ 3arajbHOI0O KaJibllit0, pIBEHb HEOPraHIuHOTO
dochopy 3anumascs crabinbauM (2,13£0,05 Ta 2,1540,063 MMOITB/JT) IPOTATOM YCHOTO TIEPIOY CIIO-
CTEPEIKEHHS.

VY nopicHUX CBMHOMATOK BMICT 3arajbHOr0 Kaiyiblito OyB mMeHmud Hopmu (1,83—-2,15 Mmoib/i),
ctaHoBuB 1,97+0,05 MMOJIB/J1, 1110 CBIAYMTH PO HEAOCTATHE 3a0€3MEUCHHS TX KaJibIlieM i BiTaMmiHOM D.
3actocyBaHHs MeraBity Oyno JOCUTh €()EeKTUBHMM — BMICT 3arajbHOTO Kaublito 3pic Ha 39,6 %
(2,75+0,11 mmons/n; p<0,001) 1 B ycix cBUHOMATOK OyB y Mekax HOpMH (TadI. 2).
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Bwmict HeopranigHoTro (hocdopy y mopicHIX CBHHOMATOK 10 3aCTOCYBaHHS MeraBity OyB onTuMma-
apHuM (2,35+0,09 MMOTIB/TT) 1 HaBITH B OKpEMHX TBapWH MEPEBUILYBaB HOpMY. BBepeHHs mpemnapaTy
CTUMYJIOBAJIO abCOpOIlit0 MakpoeleMeHTa i WOro piBeHb B CHpPOBATI KpoBi 3pic mo 2,66+0,04
MMmoIb/T (+13,2 %; p<0,05) (Tabm. 2).

VY 3 mopocsr 3 m’stu 1-2-MicsiuHoro Biky (Maca Tina 10—20 Kr) BMICT 3aranbHOrO Kajblilo OyB
HE3HAYHO MEHIIMH MiHIMaJIbHOT HOPMH 1 B cepeaHboMy ckianas 2,43+0,055 mmons/n. 3acTocyBaHHsS
MeraBiTy cnpusuIo BiJTHOBJIEHHIO OOMiHY MakpOeIeMEeHTa: BMICT KajibLito 3pic Ha 33,3 %, CTaHOBUB y
cepeaapoMy 3,24+0,05 mmons/n (p<0,001) 1 B ycix mopocsat 0yB y Mexax HopmH (2,5-3,25 MMOIb/1,
3a IHIIUMH aBTOpaMu HOpMa — 2,5-3,5 MMOITb/).

¥ mopocsT crapmioi rpymu (Maca Tima 20—50 Kr) BMICT 3arajJbHOTO KalbIif0 Ha IMOYATKY JOCIiAY
3HAaXOIUBCS B MeXax Big 2,23 no 2,83 mmons/n (2,55+0,125), y 1BOX — HE3HAYHO MEHIITNI MiHIMAaIb-
HOi HOpMHU. 3acTocyBaHHs MeraBiTy cnpusuio 30UIbIICHHIO PiBHA MakpoeieMeHta 1o 3,08+0,045
MMmotb/1 (p<0,01).

OTxe, pemapar cTUMYIIOe a0COpOITiI0 KaJbIliio 1 MATPIMY€E HOTO TOMEOCTa3 Ha BHCOKOMY PiBHI,
IO MOSCHIOETHCS CIPUSTIMBUM BIUTMBOM BiTaMiHy D3 Ha CHHTE3 Kajblie3B’I3yBaJbHOTO Oijika, BiTa-
MiHY A — CTPYKTYpY CJIM30BOi OOOJIOHKH TOHKHX KHIIOK, BiTaMiHiB ITpyn# B — eHepreTnunuii oOMiH,
SIKUH 3a0e31euye BCi MpoIecH JOCTaTHBOIO KibKicTio AT®.

PiBenp Heopranignoro ¢ochopy A0 BBeAeHHS MpenapaTy OyB y MeXaX MaKCHMalbHOI HOPMH —
3,0+0,05 Ta 2,80+0,155 MMoIB/1 y IOPOCAT MEHIIOI 1 cTapiiol BiKOBUX Tpyn BinnosigHo. [Ipemapat
Meragit cripusB BiporiqHOMY 301IBIIEHHIO BMICTY HEOPTaHigHOTO (hocopy Yy TOPOCIT MEHIIIOT TPYITH
1o 3,5+0,12 mmons/n (+16,7 %), a ctapmoi — 3,3+0,88 mmons/n (+17,9 %; p<0,05).

VY OinbIIOCTI MOPICHHUX 1 JaKTyFOUMX CBUHOMATOK BMICT BiTamiHy A OyB y MexaX MiHIMalbHOI
HopMmu (2050 mkr/100 mi) i B cepenuboMy ckiaB 21,3+2,00 Ta 22,4+2,00 mxr/100 mi. BeeneHHs
mpermapaty MerasiT CHpHUsIIO 3pOCTaHHIO BMICTY PETHHONY y TMOPICHUX CBHHOMAaTOK Mo 30,5+2,25
MKr/100 M (+ 43,2 %; p<0,05), naktyrouux — 36,6+3,50 mxr/100 mi (+ 63,4 %; p<0,01).

VY Bcix mopocsT 1-2-mics4HOTOH BiKy BMICT BiTaMiHy A OyB Ha BKpail HU3BKOMY piBHI — 5,2—
11,2 mxr/100 Mn (8,8+1,25) 3a minimasHOT HOpMHU 12,5-25 MkT/100 M. 3acTocyBaHHS mpemapary
MeragiT copussio 30i7bIIEHHIO BMICTY BiTaMmiHy B YCiX HOpocsST B cepeaHboMy Ha 75 %
(15,4+1,35 mkr/100 mun).

VY 80 % mopocsT cTapioi rpynu 10 NpOBEASHHS JOCHiLy IiarHOCTOBaHMH A-rimoBiTamino3 (9,6—
17,2 mxr/100 mu 3a HOpME 15-50). BBenenHs npemnapary MeragiT cripusisio 3011bIIEHHIO BMICTY pe-
tuHouy Ha 74,8 % (B cepennbomy 22,2+1,80 mkr/100 mu; Ha mouatky — 12,7+1,30) (p<0,01).

Takum unHOM, mpemapat MeraBiT y Jociijax Ha CBHHAX IOKa3aB MO3UTHBHUK BILTUB Ha BMICT
KaJIbIlif0 B CHPOBATII KPOBi (30UIBIIEHHS Y TIOPICHUX CBHHOMATOK CKiafaio 39,6, makryrounx — 19,0 %;
p<0,001 i p<0,01, y mopocsat menmoi rpynu — 33,3, crapmoi — 20,8 %; p<0,001), Heopraniunoro
¢dochopy B JakTyrounx cBUHOMATOK Ha 13,2 % (p<0,05). Taki 3MiHH MOSCHIOIOTHCS TTO3UTHBHUM
BIIMBOM MeTtaOouity Bitaminy D3 — 1,25(OH),D3; Ha cuHTe3 kanplie3B’s13yBanbHOro OilKa B €H-
TeporuTax, abcopOIiro Kanbiiro 1 pocopy B KUIIEUHUKY Ta peadcopOiIrito X y Hupkax [5, 14, 15,
18, 20, 25, 26].

Haii6inpm nokazoBuMu OyiH 3MiHHM KOHIEHTpaIlil BiTamiHy A: HOro KijbKicTh 30inblIHiacs Ha
43,2 1 63,4 % y MOpicHUX 1 TaKTYIOUMX CBHHOMATOK BiamoBigHo (p<0,05 i p<0,01) Ta 75,0 i 74,8 % —
y nopocsaT macoro Tia 10-20 kr i 20-50 xr (p<0,01).

BucunoBkmn. 1. Ilicnst 3actocyBanHs penapaTy MerasiT KOHIIGHTpaIlisl BiTaMiHy A B cHpOBaT-
i KpoBi kopiB 30imbmunacs Ha 39,0 % y cyxocriitaux i 40,6 % — miiitanx (p<0,01). Bmict 3arans-
HOTO KaJIbLIif0 MaB TeHJeHWilo 1o 3poctanHs (p<0,1), HeopraniuHoro ¢ocdopy — 3MEHLICHHS
(-12,8 % i —11,05 %; p<0,5 i p<0,1). BiporigHux 3miH 3arajbHOro OijiKa Ta aabO0yMiHIB HE BCTa-
HoBieHo (p<0,5).

2. Y tensar BcraHoBieHo BiporiaHe (p<0,01) 3pocTanHHs BMICTy 3arajbHOr0 KaJbIilo i BiTaMiHy A
(+24.,9 %; p<0,01); y KoHe# BinOyIMCs IO3UTHBHI 3MiHH 1X piBHS (p<0,05 1 p<0,01). HeoOximHi moma-
JBINI JIOCITIJPKEHHS JUTS BUSICHEHHS! IPUYYH 3MEHIIICHHST BMICTY HEOpraHiyHOTO Gochopy B CHpOBATIT
KpOBi KOHEH.

3. Haii6inpmn noka3oBUMH € 3MiHH G10XIMIYHHMX TTOKa3HUKIB KPOBI y CBHHEH. ¥ CBUHOMATOK MOPi-
CHHX 3pOCTa€ BMICT 3arajbHOro Kajibliimo (+39,6 %; p<0,001), IakTyro4uux — 3arajgbHOI0 KabIIil0
(+19,0 %) Ta Heopraniunoro ¢ocdopy (p<0,001 i p<0,05 BiamosinHO). B 000X rpymnax moka3zosi 3Mi-
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HU Bitaminy A (+ 43,2 1 63,4 %; p<0,05; p<0,01). Y mopocar 30iIbIIyeTHCS BMIiCT 000X MakpoeieMe-
HTIB Ta BiTaMiny A (+75,0 1 79,8 %; p<0,01).

4. Bitaminu rpynu B BXOIATh 10 CKJIaMy Mpenapary B HE3HAYHHUX KUTBKOCTSX, TOMY ITO3UTHBHUMA
BIUTUB BOHU CIIPABIISUIN HA TEJAT 1 HOPOCHAT.
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Bausinne npenapata MeraBut Ha A-BUTAMMHHBIN U GochopHO-KAIbLIHEBbIH 00MeH B CeJIbCKOX0351iICTBEHHBIX
SKHBOTHBIX

B. U. JleBuenko, A. 0. Measnuk, B. M. Be3yx, B. I1. Mockaienko, A. B. XapueHko

anBe}leHbl PE3YIbTAThI KIIMHUYECKOTO UCIIBITAHUS BIIMSAHUS ITPETIapaTa MeraBuT Ha cOCTOSIHUE A-BUTaMHUHHOTO U (1)0—
cOpHO-KaJIBLHEBOr0 OOMEHA Yy CENbCKOXO3SIMCTBEHHBIX KUBOTHBIX. [locne mpuMeHeHus npenapata MeraBuT KOHIEHTpa-
1us BUTaMuHa A ysenuuuiack Ha 39,0 % B cyxocToiftHbIX KopoB U 40,6 % — noitHbix (p<0,01). Coxeprxanue oOImiero Kamb-
11 UMEJI0 TeHAEHIMIO K pocty (p<0,1).

VY rtenmsar ycraHoBineHo nocrosepHoe (p<0,01) moBsImeHMe comepkaHUS OOmIero Kaiblws M BuTammHa A (+24,9 %;
p<0,01); y nomazeit mpou30LIH MO3UTUBHBIE U3MEHEHHS coJiepkaHus oomero kanpius (p<0,05) u BuramuHa A (p<0,01).
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HawnGoiee BeIpakeHbI n3MEHEHNS! OHOXUMHUUESCKUX MOKa3aTelied KpOBH y CBHHEH. B cCBHHOMAaTOK CyIOpOCHBIX BEIPOCIIO
conepkanue obmero kabiws (+39,6 %; p<0,001), naktupyromux — obmiero kanpnus (+19,0 %) u Heopranuueckoro doc-
¢dopa (p<0,001 u p<0,05 coorBercTBeHHO). B 00emx rpymmax mokasaTenbHB! M3MeHeHHs BuTamuHa A (+ 43,2 u 63,4 %,
p<0,05; p<0,01). B mopocsT yBenmuumiocs copepkanue 000nx Makpo3neMeHToB ¥ ButamuHa A (+75,0 u 79,8 %; p<0,01).

KunroueBbie cioBa: MeraBur, BUTaMHUH A, MaKpO3JIEMEHTHI, OO Kb, Heopranuueckuid hocdop, 0OMeH BeIecTB.

The impact of Mehavit on vitamin A and calcium-phosphorus metabolism in farm animals

V. Levchenko, A. Melnyk, V. Bezukh, V. Moskalenko, A. Kharchenko

The content of total serum calcium averaged 2.16+0.023 mmol/l, which is 4 % less than the minimum norm
(2.25 mmol/l) in dry cows at the beginning of the experiment. Low content of calcium in the blood serum of cows is evidence
of hypocalcaemia.

Total calcium content in the experimental cows increased slightly and its average content was 2.23+0.09 mmol/l, which
shows only a trend (p<0.5) to its growth after the drug Mehavit.

The concentration of inorganic phosphorus in dry cows had the opposite trend: if at the beginning of the content was
1.88+0.16 mmol/l, at the end — 12.8 % less (1.64+0.15 mmol/l). In total the content of inorganic phosphorus in experimental
animals was (1.45-2.2 mg/l).

The best effect of the drug Mehavit gave on vitamin A metabolism in animals. At the beginning of the experiment vitamin A in
experimental animals was 29.5+1.25 mg/100 ml, slightly above the lower limit of normal (25 mg/100 ml). For cows repeated blood
tests of vitamin A they increased to 37.6-46.2 mg/100 ml (41.0+2.26 mg/100 ml), 39 % more than the previous rate (p <0.01).

The use of dry cows vitamin A in doses of 25-30 ml (375-450 000 IU once every 7 days) contributes to vitamin A in the
blood serum.

Experimental blood parameters had a similar trend. In particular, total calcium content in early experiment was within
the minimum standards (2.25 mmol/l), and the average value was 2.28+0.04 in dairy cows. The level of total serum calcium,
since the mean value (2.37+0.065 mmol/l) was only 3.94 % higher on the previous rate (p<0.1) after the drug was increasing

The content of inorganic phosphorus in dairy cows after the drug Mehavit tended to decrease (to 11.05 %, p<0.1) and the
average of the group (1.69+0.12 mmol/l) does not go beyond the norm.

Unlike macroelements, exchange vitamin D in dairy cows had positive changes. In particular, if at the beginning of the
experiment, 80 % of cows vitamin A in serum was lower minimum rate (25 mg/100 ml) and averaged 21.9+1.75 mg/100 ml,
the Mehavit helped to increase retinol content to 30.8+1.25 mg/100 ml (+ 40.6 %; p<0.01). All cows after the drug concentra-
tion of vitamin A was within normal limits.

Total calcium in early experiment was low and averaged 2.15+0.05 mmol/l, well below the minimum rate — 2.4
2.5 mmol/l in calf serum. After the drug content Mehavit macroelements by 11.2 % and averaged 2.39+0.04 mmol/l (p<0.01).

The content of inorganic phosphorus use in calves after Mehavitu did not change (p<0.5): the use of the drug it was
2.5+0.068 mmol/l, and after the experiment — 2.38+0.08 mmol/I.

As in cows in early experiment of vitamin A in all calves were in the normal range (16.7-21.4 mg/100 ml) and averaged
19.3+0.61 mg/100 ml. Four time of Mehavit administration boosted retinol content in the calves 24.9 % (p<0.01).

Thus, the drug Mehavit helped optimization of total calcium and inorganic phosphorus positively affect the concentra-
tion of vitamin A in the blood serum of young cattle.

In 60 % of horses before introduction Mehavit average content of total calcium was within minimum standards was 2.6+0.09
mmol/l, the rest — slightly less. At the end of the experiment, all the horses increased calcium levels and average (2.85+0.03 mmol/I)
was significantly (p<0.05) higher (9.6 %) than before the introduction of the drug. The content of inorganic phosphorus to the drug
was significantly less than normal (1.1+0.04 mmol/l) after it reduced to 0.91+0.02 mmol/l (p<0.01).

The content of serum retinol in 40 % of horses was slightly lower minimum rate (20 mg/100 ml, according to other
sources — 15 mg/100 ml). On average, its level was 21.0+0.98 mg/100 ml. After the experiment is set to grow retinol (39.5 %)
to 29.3+1.80 mg/100 ml (p<0,01).

In all lactating sows content of total calcium was lower standards (2.5-3.25 mmol/l) and was 2.1+0.04 mmol/l. The level
of inorganic phosphorus, unlike calcium was in the normal range (2.08-2.16 mmol/l). After the usage Mehavit drug total
calcium content in sows increased on average by 19.0 % and amounted to 2.5+0.09 mmol/l. In contrast, total calcium levels
remained stable inorganic phosphorus (2.13+0.05 mmol/l and 2.154+0.063 mmol/l) during the observation period.

In pregnant sows content of total calcium was lower standards (1.83-2.15 mmol/l) was 1.97+0.05 mmol/l, indicating in-
sufficient provision of calcium and vitamin D. The use of Mehavit was very effective because the content of total calcium
increased by 39.6 % (2.75+0.11 mmol/l, p<0.001) in all sows were within normal limits.

The content of inorganic phosphorus in pregnant sows before usage of Mehavit was in the normal range (2.35+0.09
mmol/l) and even significantly exceeded it in some animals. The introduction of the drug stimulated the absorption of macro-
nutrients and its level in serum increased to 2.66:+0.04 mmol/l (13.2 %; p<0.05).

In most pregnant and lactating sows vitamin A was within the minimum norm (20-50 mg/100 ml) and averaged
21.3+2.00 mg/100 ml and 22.4+2.00 mg/100 ml. Introduction of the Mehavit boosted the content of retinol in pregnant sows
to 30.5+2.25 mg/100 ml (+ 43.2 %; p<0.05), lactating — 36.6+3.50 mg/100 ml (+ 63.4 %; p<0.01).

Thus, the drug Mehavit in experiments on pigs showed a positive effect on the calcium content in serum (growth in pregnant
sows accounted for 39.6 % of lactating — 19.0 %; p<0.001 and p<0.01), inorganic phosphorus lactating sows by 13.2 % (p<0.05).
These changes are due to the positive influence of a metabolite of vitamin D3 — 1.25(0OH),D; synthesis calcium binding protein in
enterocytes, the absorption of calcium and phosphorus in the intestines and its reabsorption in kidneys [5, 14, 15, 18, 20, 25, 26].

The most revealing were the changes in the concentration of vitamin A: its number increased by 43.2 % and 63.4 % in
pregnant and lactating sows, respectively (p<0.05 and p<0.01).

Key words: Mehavit, vitamin A, macroelements, total calcium, inorganic phosphorus, metabolism.
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