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ME3CHXNMAJIbHBIC CTBOJIOBBLIC KJIIETKU YCKOPSIOT PCAaKIHI0 MIATKUX TKaHefI, 06pa3013aH1/Ie KOCTHOW MO30JIH U MIPOXOKIACHUS
poUEeCCOB KOHCOIU AU KOCTHOU TKaHM.

HOJ’Iy‘IeHHLIe JaHHBIC MOT'YyT OBITH HCIOJIb30BaHbBI JJIs1 BOCCTAaHOBJICHHUSA HOBpe)KIIeHHOfI KOCTHOU TKaHH, a TaKxKe IJId
JTaTbHEUTITIX OKCIEPUMECHTAJILHBIX HCCIICIOBaHUM.

KuroueBble cjioBa: peHapaTI/IBHLH\;I OCTCOI€HE3, KOCTHAA MO30J1b, KOCTHas TKaHb, peHTFCHOBCKHI\;I CHHUMOK, KOHCOJIMaa-
1M1 KOCTHOM TKaHM, aJIZIOTE€HHBIE ME3CHXMMAaJIbHBIE CTBOJIOBBIC KIICTKH.

Radiographic changes in experimental bone damage and after doing allogenic mesenchymal stem cells

Savchuk T., Mazurkevych A., Maliuk M., Tkachenko V., Huliakova O.

The article presents the results of the research activity and the nature of the reparative osteogenesis in the experimental
bone over the stimulating influence of transplanted allogeneic mesenchymal stem cells. In particular, the results from the
study of radiological changes in the bone tissue of rabbits with experimental mechanical damage after doing allogenic mes-
enchymal stem cells. Established that mechanical damage to bone tissues causes a pronounced reaction from the bone tissue
and the corresponding response from the surrounding soft tissues. After the introduction of allogeneic mesenchymal stem
cells in place of experimentally traumatized bone tissue, the activity of regeneration processes and the full consolidation of
bone tissue, which begins with endosteal callus. Allogeneic mesenchymal stem cells accelerate the reaction of the soft tis-
sues, callus formation and transmission processes, the consolidation of the bone tissue.

The obtained data can be used to repair damaged bone tissue, and for the further experimental studies.
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BIIJIMB BITYN3HAHOI'O BITAMIHHO-AMIHOKHNCJIOTHOI'O
KOMIIVIEKCY ABETKA J1JIs1 TBAPUH HA OBMIH
MIKPOEJIEMEHTIB Y KYPUAT-EPOMJIEPIB

Buxiageno pesynbraTé BUIPOOYBAaHHS BITUM3HSHOIO BITAMiHHO-aMiHOKHCIIOTHOTO mpemapaty AGeTka s TBa-
pUH Ha BMICT 3aji3a, IUHKY, KYIIpyMy Ta MaHTaHy B CHpOBaTLi KpoBi KypuaT-OpoitnepiB kpocy COBB 500 B ymoBax
HaBYaJIbHO-BUPOOHNYOrO IeHTPY BinolepkiBChbKOro HamioHAJIEHOTO arpapHOTO yHIBEPCHUTETY. 3aCTOCYBAaHHS BiTaMiH-
HO-aMiHOKHCIIOTHOTO KOMILICKCY AOeTka s TBapHH y peKOMEHJOBaHil 1031 1 M/ BOAM MiJBUINYE PiBEHb IUHKY B
CHUpPOBATIIi KPOBi Kyp4ar-OpoiiepiB JOCTIAHOT Ipynu Mmicis TPEThOro BinOOpy KpoBi (mmicis apyroro 7-moboBoro 3a-
crocyBaHHs mpenapary) 10 160,0+4,92 mxr/100 mi1, mopiBHAHO 3 MOYAaTKOM AociijxeHHs (Ha 6,7 %; p<0,05) Ta 3 no-
Ka3HUKOM Jpyroro (micis mepumioro 7-m1o6oBoro BumoioBaHHS mnpemapary) 123,0+3,83 mkr/100 man — na 23,1 %
(p<0,001). Haii6inpiu moka3o0BUMH IpHU 3aCTOCYBaHHI MpernapaTy Oyjau 3MiHH BMICTY LHHKY, OPiBHIOIOYH HOro BMICT
B CHpOBATLi KPOBi KypyaT NOCTIAHOI I'pyNH TPETHOro BigOOpy A0 KOHTPONIO, Je MOKa3HHK 30umpmuBcsa Ha 13,4 %
(p<0,05). 3miHn MaHraHy MajH HOJIOHY AMHAMIKY: 3a APYroro BinOopy KpoBi HOro KOHIEHTpAIis 30imbIIniIacs Ha
34.9 % (p<0,05) i cranoBmia 18,3+2,10 mkr/100 mu, y Tpetbomy Ha 25,5 % (p<0,05) — 16,0£1,15 mxr/100 mi. Pizaus
MIX ITOKa3HMKAaMH{ JOCJIJHOI Ta KOHTPOJBHOI TPYI MO 3aKiHUEHHI eKCIepuMeHTy 30impmuiack Ha 28,9 % (p<0,05) i
craHoBuia 16,0+1,15 mxr/100 mu.

Kirouosi cinoBa: xypuara-Opoitnepu, npenapat AbeTka Ui TBapHH, 3aJ1i30, IMHK, MAHTaH, KylIPyM, Mifb.

[ocranoBka mpodaemu. OHiEI0 3 HAWOUIBII aKTyalbHUX HAYKOBO-IPAKTHYHUX MPOOJIEM Cy-
YaCHOTO MTaxiBHHUIITBA € MUTAHHS BiTaMiHHO-MiHEpaJbHOTO 3a0e3neueHHs ntui [1]. MikpoenemeHTn
€ )KUTTEBO BOXKIIMBUMH PEUOBHHAMU [2—4], K1 TIIOTH MMEPEBAXKHO K KaTali3aTopu OaraThox hepMeH-
THUX 1 TOPMOHAJIBHUX CHUCTEM [5], Ta TiCHO B3aeMOJiIOTh 3 BitramiHamu [6]. [IpoTe, y mitepaTypi 3y-
CTpiYa€eThCs HEBEJIMKA KUTBKICTh 1H(popMaii moao ¢izionoriynoi Aii Aeskux MiKpoeJIeMEeHTIB B opra-
Hi3Mi IITUII 32 Pi3HOT 3a0e31MeUeHOCTi 11 KUPOPO3UMHHNMH BiTaMinamu [1]. Kympywm, IiuHK 1 MaHTaH —
HEOOXiIHI €JIEMEHTH ISl PO3BUTKY Ta POCTY KypUaT-Opoitnepis [7].

3a aedinuTy MUHKY CIOCTEPIrar0ThCS ASPMATHTH, BIJICYTHICTh alleTUTY, IPOHOCH, 3aTPUMKA POC-
Ty, HOTIpIIEHHS 30py Ta AedeKTH KiHIIBOK [8, 9], a 3a HecTaui MaHraHy BuUHHKae mepo3 [10-13].
BcMoKTyBaHHS IMHKY Y TOHKOMY BiJIIUT KMIICYHUKY TadbMY€EThCs 3a AediuuTy Bitaminy A [14]. dus
HOPMaJIBHOTO OOMiHY ITMHKY HEOOXiJlHe IMOCTiliHe HaaxomkeHHS BitamiHiB A, C, B; ta Bc. Ilpore,
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MaHTaH 0e3ITocepeIHLO He BIUITMBAE HA PIBEHD JKHPOPO3UYMHHUX BiTaMiHIB, HOTO Jis TOOIYHO TTO3HAYA-
€ThCS HAa aKTUBHOCTI Se-3aIe:KHUX (DEPMEHTIB, IO TICHO MOB'A3aHa 3 00MiHOM IMHKY [15]. B moen-
HaHHI 13 3aJ1130M, MiUTI0 1 KOOAJIhTOM, MaHTaH Oepe yJacTh y TKAHMHHOMY JMXaHHI, BIUTUBAE HAa OOMiH
BYIIICBOAIB 1 mifpuiye edexTuBHicTh BiTamidiB C i B; [16]. Takox cmig BiAMITHTH, IO BitamiH D
MOB'SI3aHUM 3 MOKpPAIEHHSAM TOTJIMHAHHS BaXKJIMBUX CIIEMEHTIB, TaKUX SIK 3aj1i30, MUHK 1 Minp [15].
JlocipKeHHSIME BCTAHOBJICHO TiCHY B3a€EMOJIII0 MIXK MIKpOCJIEMEHTAaMU Ta BiTaMiHaMmu, 110 3abe3rie-
qye JUHAMIYHY piBHOBAry Mik HUMu [16].

AHaJji3 ocTaHHIX HochaigxkeHb i mydaikaniid. Ha chorogHi puHOK BeTepHUHAPHUX IpemapaTiB
TiCHO B3a€MOIIOB’SI3aHUH 3 PUHKOM IpenapariB JIJs TYMaHHOI MEAWIMHH, & Pa30M BOHH (popmy-
10Th papMmaneBTuaHu puHOK [17]. Ctanom Ha 2017 pik BeTepuHapHa (hapmareBTHYHA ITPOMHUC-
JIOBICTh YKpaiHU OomaHyBaJla Cy4acHI TEXHOJIOT1i BUPOOHHUITBA KOHKYPECHTOCIIPOMOKHUX JTIKapCh-
KHX 3ac00iB Ta X HayKOBO-BHpOOHMUY ampoOauito i peectpauito [18]. 3anponoHoBaHO BHKOpHUC-
TOBYBATH HOBI ()OPMHU MaKpoO- i MiKpOEJIEMEHTIB, BiTaMiHU i BiTaMiHOMOAIOHI pEYOBHHH, IPOOio-
THKH, CKJIagHI BYTJICBOIH, MiIKUCIIOBAUl Ta KOHCEPBAHTH KOPMiB, IpemapaTH, MO MOKPAITYIOTh
TpaBJeHHS Ta abcopOLil0 MOXUBHUX pedoBUH (pepmeHTH, (iToekcTpakTH, edipHi Macia TOILIO)
[19]. Bucoka npodinaktuuna eQeKTUBHICTb Oylia JOBEAeHA BUIIOIOBaHHAM IpenapaTy [lekasiT, 3a
SIKOT'0 3MEHIINIACh KIJIbKICTh OpoiiiepiB 3 o3Hakamu 1epo3y [20]. JloBeneHo eeKTUBHICTD 3aCTO-
CYBaHHS XEJIATHUX CIIOJNYK KYNPYyMy Ta IIMHKY 3 METIOHIHOM, JII3MHOM Ta TIIuHOM [19], Takox
Zn-Nano-MertioHiH Ta Zn-Nano-Max, 10 HNO3UTHUBHO BIUIMBalOTh HAa OOMiH IIMHKY B Kypdat-
OpoitiepiB [9]. BuxopucranHs BiTaMiHHO-MiHepaibHOTO mpenapaty bT®d mmtoc mms Kypdat-
OpoilyiepiB CTUMYIIIOE METAa0OIIYHI MPOIECH B OpPraHi3Mi Kypuar, CIpHUs€e OUIbII iHTCHCUBHOMY
pocty i po3BUTKY Mononusky ntumi [21]. Ilpenaparu Kapnisit ta InTposit ES100 mokpamyroTs
0oOMiH pe4yoBHH Yy Kypuar-Opoinepis [22]. JlomaBanus ¢pepmeHTy (iTa3u NO3UTHUBHO BIUIMBAE Ha
3aCBOEHHS MiKpoeneMeHTiB y ntumi [23]. [ momatkoBoro 3abe3neueHHs OpraHi3My NTHIN MiHe-
paTbHUMH PEHOBHHAMH Ta MiKpOeleMEHTaMU MOKHa 3aCTOCOBYBaTH KOpPMOBY Ao00aBky Miadoc,
sIKa Y CBOEMY CKJIaJi MiCTUTh Qocdop, Kanblliif, MarHii, HaTpii, MiJlb, MapraHeib, IUHK, KOOATHT
Ta BUCOKOSKICHI eMyJbraTopu [2].

MeTta gociaixeHb. BUBYNTH BIIUB BITYM3HAHOTO mpemnapaTy AGeTka juisi TBApuH HA OOMIH MiK-
poeneMeHTiB (IIMHKY, KyNpyMmy, MaHTaHy, 3ajli3da) y Kyp4ar-OpoiijiepiB B yMOBaX HaBYAILHO-
BUpOOHHUYOTO IeHTpY BHAY.

Marepiaj Ta MeToau AoCHiTKeHb. Jlocmimkenns Oymo mpoeeaeHo y 2017 pomi Ha 6a31 HAyKO-
BO-ZIOCJIITHOTO 1HCTUTYTY BHYTPIIIHIX XBOpOO TBapHH Ta HaBUAIbHO-BUPOOHMUYOTO LEHTPY bimouep-
KiBCHKOT'O HAI[IOHAJILHOTO arpapHOro yHIBEPCUTETY.

MartepianoM JUTst TOCIIKEHHS CIYTYBAIN 2 aHAIOTIYHI TPyIH Kyp4aT-0poitepi kpocy Cobb-500 —
KOHTpolbHAa Ta pociigHa mo 1400 romiB y koxHil. KpoB mius mochipkeHHS BigOupamwm o
20 mpo6 i3 koxkHOi Tpynu (n=20). [lepen mouaTkoM HOCTiIXEeHHSI OyB NPOBEACHUN KIIIHIYHUHN OIS
MITaXOMOT OB’ 51.

BurmoroBarns npemnapary AOeTka i TBapwH Y AOCTIAHIN rpymni moduHanu 3 12-1000BoTO Bi-
Ky. 3acToCyBaHHs BiTaMiHHO-aMiHOKHCIIOTHOT'O KOMIUIEKCY TpHBaJIO 7 AHIB, MOTIM Oyia mepepsa
7 AHIB MiCiS YOrO NTHUIL 3HOBY OTPHMYBalla Mperapar YIpOJOBXK TWXHSA B A03i 1 Mi/a Boau
(taba. 1).

Tabnums 1 — Cxema Joci1iay 3 BHKOPUCTAHHAM npenapaty A0eTKa JUIsi TBADUH

) Bik kypuar, 1i0
Tpyna i 12-19 | 27-34
Kontponsha OCHOBHHUI palioH
Hocnigna OcHoBHHUI patioH + 1 mu/1 Bonu npenapaty AGeTka Al TBapuH

AOeTKka I TBapWH — HOBUU BITaMiHHO-aMiHOKHICJIOTHHH IIperapar, Mo y CBOEMY CKJIaji
(B 1 M) MicTuTh Aitodi pedoBuHU: BiTaminu A (peruHony anerart) — 5000 MO; D5 (xonekanbiu-
¢depon) — 1000 MO; E (toxodepoiny arerat) — 10 mr; B (tiaminy rigpoxiopun) — 2 mr; Bs (nan-
ToTeHaT KanbIlifo) — 10 mr; Bs (marToTeHoBa Kucimora) — 5 Mr; B (MipuaoKCHHY T1APOXIOPHUT) —
3 wmr; By, (mianokoOamamin) — 30 Mkr; Bitamid K; — 1,0; DL-meTionin — 10 mr; L-nisun — 2,5 Mr;
ApriHin — 3 mr.
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KpoB mns gociimpkeHHs BiZOUpaan METOA0M 3aXUTTEBOT MyHKINT BEHH TIEpe]] BBEIACHHSIM, ITi-
CJIsl Kypey MEepIIOro Ta APYroro mepiofiB 3acTocyBaHHS mpenapaty [24]. Buznauanu BMicT 3ami3a,
IUHKY, KYIIPyMy Ta MaHTaHy B CHPOBATIIl KPOBI METOJIOM aTOMHO-a0copOItiitHO1 ciekTpodoTome-
Tpii Ha mprmraai Shimadzu-6650 [25]. OTpumaHi pe3yabTaTH AOCTIIHKEHb OYIN CTAaTHCTHYHO 00-
paxoBaHi [26].

OcHoBHi pe3yabTaTH HociaigkeHHs. Bmict ¢epymy B cupoBartli KpoBi KypuaT-OpoiinepiB
KOHTPOJIBHOI TpyIH Ha modatky jocmixy cranoBuB 260,0+19,10 mxr/100 mur (186,2-338,4 mMxr/100 mim).
Y cupoBaTIii KpOBi TITHIT AOCTIAHOI TpyIH Tie 3HadeHHs ckmamano 270,0+18,4 mxr/100 M. ToOTo, epen 3a-
CTOCYBAHHSIM IIpernapaTy BiporigHOI pi3HHLI MK 3HaYeHHSIMH KOHTPOJIBHOI 1 HOocTiAHOI rpyn He OyIo
(p<0,5).

[Ticnsa 7-moboBoro 3actocyBaHHs npenapary (19-1000Bi KypuaTa; Ipyruil BinOip KpoBi) KOHIIEHT-
pauist hepyMy y cHpoBaTIi KpOBi NTHLI AOCHiAHOT rpymu ckiagana 283,0+6,83 mkr/100 miu (256,1-
315,6 mxr/100 m1) Ta HE Mana BiporigHOI pi3HULI i3 Tpyno0 KoHTpoo (p<0,5).

Crim BIAMITHTH, IIIO JOCTOBIPHOI Pi3HUIII HE BIAMIYAIOCS 1 3 TTOKQ3HUKOM TIOTIEPEAHBOTO TIEPioTy
(p<0,5) mocmimy. 3a TPeThOrO MOCTIHKEHHS CUPOBATKHM KPOBI NTHLI (Opyre 7-7000Be BHIIOIOBAHHS
npenapaty) BMicT pepyMy MaB TeHAEHLIIO 10 3011bLIeHHS i cTanoBUB 291,3+6,76, mpotu 265,4+11,0
MKkT/100 M1 y Tpyni koHTpomto. OgHaK, MAaKCUMaIBbHI Ta MiHIMaIbHI 3HAYCHHS ITHOTO MOKAa3HHUKA Y
rpymi gociixy Mamd MeHmm mexi (264,3-324,1 mkr/100 mom). ToOTo, BUIIOIOBAaHHS BiTaMiHHO-
aMIHOKMCIIOTHOTO KOMIUIEKCY AOeTKa IIsi TBAPHH iICTOTHUM YMHOM HE BIUIMHYJIO HA 3aCBOEHHS Ta
3MiHU BMicTY 3ami3a (p<0,5).

JlnnaMika MIUHKY Y Kyp4daT-OpoiiepiB KOHTPOJIBHOI TPyIH Majia TToAi0HY 3aIeKHICTh. 3a TEpIIoro
BiZOOpY KPOBi BMICT LILOTO MiHepany KoiuBaBca B Mexxax Big 120,1 mo 169,0 mxr/100 mi, mo y ce-
peanbpomy 1o rpymi cranomuiio 138,3+4,41 mxr/100 mi.

Bognouac y nTumi rpynu Iociiny el mokasHuk ckimanas 149,0+5,39 mxr/100 Mo (145,2-186,9).
YHpoaoBK ychoro JOCHiy KOHIEHTpALisl HUHKY B Kyp4aT-OpoiiepiB KOHTPOIBHOI TpynH Oyia HeBi-
POrinHOI0, MOPIBHSHO 3 TOYATKOM JOCHIY: TaK 3a APyruM BigOopoM BoHa ctaHoBmia — 120,8+4,83, a
3a tpeTiM — 138,3+4,41 mxr/100 M. Crmix BIAMITHTH, IO CepeIHE 3HAYCHHS PIBHS ITUHKY 3HAXOIH-
JIOCh Ha HIKHIN Mexi HopMu — 150 Mkr/100 M. JIumie y nBox romiB (20 %) Woro KoHIEHTpaIlis Oyia
He3HauHO Oinbioro 3a 150 Mxr/100 M. Y Kypyart JoCnigHOT TpynH 1i 3MiHM MaJli TOAiI0H] 3aKOHOMi-
pHOCTI. Y TTHII JOCTITHOI TPyMH APYroro Bimbopy BMicT MUHKY cTtaHoBUB 123,0+3,83 Mkr/100 mur
(90,4-135,4 Mxr/100 M) 1 pi3HHI 3 KOHTPOIHHOIO TPYIIOI0 Oyia HeBiporigHoo (p<0,5).

BioxiMiuHe AOCHIIPKEHHS CHPOBATKU KPOBI MTHUI AOCTIAHOI IPyNU TPETHOTO BinOopy (Ipyre
7-n1000Be BHUIOIOBaHHS Mpemnapary, 32-a 1o0a eKCepuMEHTY) IMOKa3ajio, 10 3aCTOCYBaHHS Ipera-
paty y mo3i 1 MuI/it BOOW CIPUYWHUIIO BIPOTiIHI 3MiHHM PiBHA IBOTO MikpoeneMeHTy. Y 80 % Kyp-
4aT-OpoiiiepiB BMICT IIMHKY MEPETHYB MO3HAYKY HIDKHBOT ()i310JI0TTUHOT MEXi 1 Y cepeaIHbOMY 10
rpymi cknanas 160,0+4,92 mxr/100 ma (Lim 145,2-187,0). Ile 6yno Ha 13,1 % (p<0,05) 6inbmie 3a
BiATIOBITHUN MOKa3HUK y Tpymi KoHTpoiro (138,3+4,41 mxr/100 mir; Lim 120,1-168,7) ta Ha 23,1 %
OipIIIe 3a MOKA3HUK Apyroro Bigoopy (p<0,001). PizHums 3 moyaTkoM eKCIEPUMEHTY Y MTHII TOC-
nmigHol rpynu cknana — 6,7 % (p<0,01). binbm nikaBumu i, Ha HaIIy JYMKY, 3aKOHOMIPHUMH MO0
MPOsIBY TMO3UTHUBHOTO €(eKTy Ha OOMiH MIKpOEJIIEMEHTIB y KypyaT € 3MiHH LbOTO €CCEHLIaTbHOTO
MIKpPOCJIEMEHTY IITHIl AOCIITHOI TPYIH, IO 1 MATBEPIKYETHCS pe3yIbTaTaMHu JTOCIIKEHHS KPOBi
nruti (puc.1).

XapaKkTepHu3ylour 3MiHH BMICTYy KYNpPyMy CJiJ BiAMITHUTH, II0 Ha MOYATKy €KCIIEPUMEHTY B Kyp-
gaT KOHTpObHOI (38,0+2,91 Mxr/100 mir; Lim 24,0-61,2) i gocmigaoi rpym (32,0+2,08; Mxr/100 mi
Lim 21,6-44,1) iioro piBerb 0yB mMaibke omaakoBuii (p<0.1). Taka »x 3aKOHOMIPHICTB CIIOCTEpITaacs
1 micns Ipyroro i Tpetboro BigdopiB KpoBi. TidbKH HAIPUKIHIIL 3aCTOCYBaHHS Mpenapaty (Imicis Tpe-
THOT'O BiIOOPY KPOBi) HOT'O KOHIICHTpAITisl Maia TCHASHITIT0 /IO 30UIBIICHHS 1 CTAHOBHIIA B CEPEIHBOMY
28,3+2,07 mkr/100 mu (21,0-41,2 mxr/100 mur). 3BOpOTHI 3MIHN MiX TTOKa3HUKaAMH TPYMH TOCTITY 1
KOHTPOJIIO OyNM 3apeecTpoBaHi 3a ApPYyroro Bimbopy kposi: 36,3+2,46 npotu 30,442,50 mxr/100 mn
BIZIIOBIIHO.

Ha mowarky mocimimy BMICT MaHTaHy y CHPOBATIIl KPOBI KypdaT KOHTPOJIBHOI TPYIH CTaHOBHB
9,3+0,74, Toxi sk y mocmini nel nokasHuk ckiaanas 12,0+1,14 mxr/100 ma (p<0,1). Iicns mepmroro
BUIIOIOBAHHS Tpenapary Horo KOHLEHTpalis B JOCHinHil rpymi 30inpmmnacs g0 18,3+2,10 mkr/100 mn
(+ 34,9; p<0,05; Lim 10,4-28,8), mpotu 12,0+1,68 Mxr/100 M y koHTpOmi (puc. 2).
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Puc. 2. Ctan o0MiHy MaHraHy B Kyp4aT-0poiijepis.

OTpumani pe3ynbpTratu 610XiMiYHOTO AOCTIIPKEHHS CHPOBAaTKH KPOBi JAlOTh MiJCTaBU CTBEP-
JUKYBaTH PO Te, IO Migi0OpaHi TAKUM YMHOM CKJIaJ0B1 Ipenapary NO3UTUBHO BIUIMHYJIH Ha OOMiH
MaHTaHy 3a CEMUJCHHOTO BUIIOIOBaHHSA. [liTBEp)KEHHSAM LIbOTO € PE3yJIbTaTU JUHAMIKH I[bOTO
MIKpOEJIEMEHTY y NTHUIll JOCIITHOI TPYIH: AKIIO0 Y MOTEPEIHBOMY BimOOpi HOT0 KOHIIEHTpAIlisd
craHoBmwia 12,0x1,14 mxr/100 M7, To 3a gpyroro BoHa 30impmyBanacs y 1,53 pasu i ckmanana
18,3+£2,10 mxr/100 mur (Lim 10,4-28,8). Haitb6inbsm moka3oBi 3MiHH OyJIM BiAMIYCHI 3a TPETHOTO
Bi10OpY KpoBi. Y NTHIN JOCTIAHOI IPYIH BMICT MaHrany koyimBasces Big 11,2-21,5 mxr/100 mut i3
cepenHiM 3HaueHHsM 1o rpymi 16,0+1,15 mkr/100 mu. Ile#t mokasuuk Oy Ha 28,9 % Oinbiie
(p<0,05) 3a BiamOBinHE 3HaUYEHHS y KypuaT-OpoiliiepiB KOHTPOJIBHOI TPYNH, I¢ HOTO piBEHH MaB
MeHII JiMiTHI Mexi: Bix 8,3 mo 15,4 mxr/100 mur, mo y cepenapomy 1o rpymi ckiaagano 11,3+0,98
Mkr/100 mu. Biporiznoi pi3HuULI i3 MOKa3HUKOM IMONEPEIHHOTO BiZOOPY HaMU HE BCTAaHOBIICHO
(Tabm. 2).
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Tabmums 2 — BmicT MikpoesieMeHTIiB y cupoBaTni KypuaT-6poiijiepiB Ha mepiof NpoBeIeHHs T0CTiZKeHHS

I'pyna nrumi IMoka3Huk Fe Zn Cu Mn
MKT/100 Mt MKr/100 Mt MKT/100 Mt MKr/100 Mt

KOHTPOJIb 260,0+19,1 132,4+12.4 38,0+2,91 9,33+0,74

1 Binbip JTOCITI T 270,0+18,43 149,0+5,39 32,0+2,08 12,0+1,14
p< 0,5 0,2 0,5 0,5

KOHTPOJIb 273,346,888 120,8+4,83 36,3+2,46 12,0+1,68

2 Binbip JTOCTTI T 283,0+6,83 123,0+3,83 30,4+2,50 18,3+2,10
p< 0,5 0,2 0,5 0,05

KOHTPOJIb 265,4+11,00 138,3+4,41 23,2+1,63 11,3+0,98

3 Binbip Jocmin 291,346,76 160,0+4,92 28,3+2,07 16,0£1,15
p< 0,1 0,05 0,5 0,05

IIpuMiTKH: p< — NOPIBHSIHO KOHTPOJIb 1 JOCII/ 3a Pi3HUX BiZOOPIB KPOBI.

BucnHoBku. 1. 3acTocyBaHHs Ipenapary B peKOMEHI0BaHUX A03ax (1 Mi/1 BoAM) CIPUYMHMIIO Ti-
JBUILIEHHS BMICTY LWHKY B Kyp4yaT-OpoiijiepiB AochigHOi Tpymu 3a TPeThOro BiAOOPY KpoBi
(160,0£4,92 mxr/100 M1) MOPIBHIOIOYH 3 TTOYATKOM JIOCHTIKEHHS Ha 6,7 % (p<0,05) Ta 3 MokasHUKOM
npyroro (123,0+3,83 mkr/100 M) — Ha 23,1 % (p<0,001).

2. Haii0inpm moka3oBi 3MiHU 100 MPOsBY ¢i3ionoriuHoi Aii BiTaMiHHO-aMiHOKHCIOTHOTO KOM-
miekcy AOeTka 1y TBapHUH Ha OOMiH IIMHKY OYyJIM BCTaHOBJICHI 3a MOPIBHSIHHS BMICTY OCTAaHHBOI'O B
CHUPOBATII KPOBI KypuaT JOC/IAHOI IPYIH TPETHOTO BiAOOPY 0 KOHTPOIIO, JI¢ 1€ 3HaYeHHs OyIo Oi-
apuM Ha 13,4 % (p<0,05).

3. 3MiHM MaHraHy OyJId TaKOXX 3aKOHOMIpHI i MaJii OAIOHY THHAMIKY: 3a APYroro BiIOOpy KpPoBi
Horo KoHIeHTparris Biporimao (p<0,05) 36imenryBaacs Ha 34,9 % i1 cranoBmia 18,3+2,10 mxr/100 mur;
y TperboMy (32-aeHHa mrutisd) — Ha 25,5 % (p<0,05; 16,0+1,15 mxr/100 mi). PisHuIS Mik MOKa3HUKaMH
JOCHITHOT Ta KOHTPOJIBHOI TPYII 1O 3aBEPLICHH] eKCIIEpUMEHTy ckiaaana 28,9 % (p<0,05) y ctopony
301IbIIEHHS KOHIIEHTPALlii MaHTaHy y Kypdar-OpoiiepiB rpynu gociiay (16,0+1,15 mxr/100 min).

[lepcnekTHBOIO MOAATBIINX AOCTIIKEHb € BUBUCHHS BIUIMBY Ipernapary AOGeTKa JUis TBapuH Ha
0OMiH MiKpPOEJIEMEHTIB Y NTHULI SIEYHOTO HANIPSIMY BUPOLYBaHHS.
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BiusiHue oTe4ecTBEHHOr0 BHTAMHHHO-AMHHOKHCJIOTHOTO KOMILIeKca A30yKa AJIsl *KHBOTHBIX HA 00MeH MHKPO-
3JIeMEHTOB B IBIILIAT-0poiiiepoB

Cakapa B.C.

W3nosxeHsl pe3yabTaThl HCTIBITAHUS OTEYECTBEHHOTO BUTAMUHHO-aMHHOKHCIIOTHOTO TIpenapara A30yKa JUls *KHBOTHBIX
Ha coJiepiKaHue )keje3a, LIMHKa, MeIU U MapraHia B CBIBOPOTKE KPOBH LBILIAT-OpoiinepoB kpocca COBB 500 B ycnoBusx
y4e0HO-IIPOU3BOJCTBEHHOIO LIEHTpa BenonepkoBCKOro HalMOHATBHOTO arpapHoro yHuBepcureTa. IIpiMeHeHne BUTaMUH-
HO-aMHHOKHUCIIOTHOTO KOMITIeKca A30yKa IJIst )KMBOTHBIX B PEKOMEHIOBaHHOH 03¢ 1 MJI/J1 BOJBI IIOBBIIAET YPOBCHD IIMHKA
B CBIBOPOTKE KpOBH LBIUIIT-OpPOIIEPOB ONIBITHOH TpPYyNIEI IIOCHE TPEThero orbopa KpoBU (TIOCIE BTOPOTO
7-cyTouHoro npuMeHeHus npemnapata) 1o 160,0+4,92 mxr/100 M o cpaBHEeHHIO ¢ HaganoM uccienoBanus (6,7 %; p<0,05)
U ¢ II0Ka3aTeleM BTOpOro (Iociie nepBoil 7-CyTo4HOU BhINoiku npenapata) 123,0+3,83 mkr/100 ma — Ha 23, 1% (p<0,001).
Han6onee nokasarenbHBIMU TP IPUMEHEHHH Npenapara ObUTH H3MEHEHHUs COAEPKAHHA [IMHKA, CPABHUBAS €T0 COJIEPIKAaHUE
B CBIBOPOTKE KPOBHU ILBIIIAT ONBITHOM I'PYyNIBI TPEThEro OTOOpa K KOHTPOJIO, Ile MOKasaTenb yBenuuwics Ha 13,4 %
(p<0,05). N3meHeHus Maprasia uMeiad HOAOOHYI0 AUHAMUKY: IIPU BTOPOM O0TOOpE KPOBU €ro KOHICHTPAIHs YBEINYUIACh
Ha 34,9 % (p<0,05) u cocraBuna 18,3+2,10 mxr/100 mi, B TpetbeM Ha 25,5 % (p<0,05) 16,0+1,15 mxr/100 mn. Paznuna
MEXJy IOKa3aTeIsIMU ONBITHOM U KOHTPOJBHOH IpyIIl 0 OKOHYAHWU DKCIIEPUMEHTa yBenuuuinack Ha 28,9 % (p<0,05) u
cocraBmia 159+1,15 mxr/100 mo.

KnroueBble c1oBa: mpnnIaTa-Opoiinepsl, Ha npenapar A30yKa AJst )KUBOTHBIX, JKeJle30, IIUHK, MapraHell, Meu, Me/b.

Influence of domestic vitamin-aminocylletic complex «Alphabet for animals» for the exchange of microelements
in broilers-chikens

Sakara V.

The article presents the results of domestic trials of vitamin and amino acid preparation "Animal Alphabet" for
iron, zinc, manganese and copper in the serum of broiler chickens cross COBB 500 in terms of training and production
center Bilotserkivskyi National Agrarian University. The use of vitamin and amino acid complex "Animal Alphabet"
in the recommended dose of 1 ml / 1 of water, significantly increases the level of zinc in serum of broiler chickens of
experimental group after the third selection of blood (after the second 7-day use of the drug) 160,0+4,92 mg/100 ml)
compared to the start of the study to 6,7 % (p<0,05) and measure the second (after the first 7-day watering drug)
123,0£3,83 mg/100 ml — 23,1 % (p<0.001). Most changes were indicative of vitamin and amino acid complex Alpha-
bet Animal comparing the exchange of zinc content in the blood serum of chickens research group of the third selec-
tion to control where the index increased by 13,4 % (p<0,05) changes manganese had a similar trend: for second selec-
tion blood concentrations increased by 34,9 % (p<0,05) and was 18,3+2,10 mg/100 ml, the third by 25,5 % (p<0,05)
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16,0+1,15 pg/100 ml. Difference between experimental and control groups at the end of the experiment increased by
28.9% (p<0,05) and was (159+1,15 mg/100 ml).

One of the most important scientific and practical problems of modern poultry farming is the issue of vitamin and
mineral supply of poultry. Microcells are vital substances, which act mainly as catalysts of many enzyme and hormonal
systems, and they interact closely with vitamins. However, in the literature there is a small amount of information on the
physiological effect of some microelements in the body of the bird for the different supply of its fat-soluble vitamins.
Cuprum, zinc and manganese are essential elements for the development and growth of chicken broilers. Due to zinc
deficiency, there are dermatitis, lack of appetite, diarrhea, growth retardation, visual impairment and limb defects, and occurs
a shortage of manganese. Absorption of zinc in the small intestine is inhibited by vitamin A deficiency. For normal zinc
metabolism, constant intake of vitamins A, C, B; and B is required. However, manganese directly does not affect the level
of fat-soluble vitamins, its action indirectly affects the activity of SE-dependent enzymes, which is closely related to the
exchange of zinc. Combined with iron, copper and cobalt, manganese is involved in tissue respiration, has an effect on the
metabolism of carbohydrates and increases the effectiveness of vitamins C and B,. It should also be noted that vitamin D is
associated with improved absorption of important elements such as iron, zinc and copper. The research has established a
close interaction between trace elements and vitamins, which provides a dynamic equilibrium between them.

Today, the veterinary market is closely linked to the market for human medicine, and together they form the pharmaceutical
market. In 2017, the Ukrainian veterinary pharmaceutical industry has mastered modern technologies for obtaining competitive
medicines and their research and production testing and registration. It is suggested to use new forms of micro and macro elements,
vitamins and vitamin-like substances, probiotics, complex carbohydrates, acidifying and preservatives of feed, preparations that
improve digestion and absorb nutrients (enzymes, phytoextracts, essential oils, etc.). High prophylactic efficacy was proved by the
presentation of the drug — Decavit, which reduced the number of broilers with signs of perorus . The efficiency of the use of chelat-
ing compounds of cuprum and zinc with methionine, lysine and glycine, as well as Zn-Nano-Methionine and Zn-Nano-Max, have
been shown to have a positive effect on the exchange of zinc in chicken broilers. The use of vitamin-mineral preparation "BTF plus"
for broiler chickens stimulates metabolic processes in the chicken body, and promotes more intensive growth and development of
young birds. Drugs Carnivate and Introvit ES100 improve the metabolism of chicken broilers. Adding the phytase enzyme positive-
ly affects the assimilation of trace elements in poultry. For the supplementation of the bird organism with mineral substances and
trace elements, a feed supplement of Miafos, which contains phosphorus, calcium, magnesium, sodium, copper, manganese, zinc,
cobalt and high-quality emulsifiers, can be used.

Trace elements with high biological activity because of lack of nutrition can cause structural and functional changes in
animals, and their excess has toxic effects. Thus, homeostasis of trace elements is an integral part of the metabolism of the
body as a whole. Metabolism of one or more minerals causes metabolic disorders primarily protein, lipid and vitamin and
mineral metabolism. This entails a very heavy and irreversible changes in bone, liver, endocrine system, which usually re-
duces the productivity of animals and completed their culling.

Key words: broiler chickens, Alphabet for animals, iron, zinc, manganese, copper, copper.
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SEASONAL DYNAMICS OF CHRONIC
ENDOMETRITISES SPREAD AMONG THE LIVESTOCK OF COWS
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IMonaHo anami3 pe3ynbTaTiB KOMIUIEKCHOTO CE30HHOTO T'HEKOJIOTIYHOTO OOCTE)KEHHSI  KOPIB IIECTH MOJOYHHX MiIpH-
€MCTB, po3TamoBanux B [lonTaBcrkiit 1 JloHenbKil o0nacTsx. JJocTOBIpHO BCTAHOBJICHO IiIBUIICHHS 3aXBOPIOBAHOCTI KOPIiB
Ha XPOHIYHHUI €HJOMETPHUT B XOJIIOIHHUI Ce30H B cepenuboMy Ha 17,46 % (cepen 1350 oGcTexxeHUX KOPIB), IPUYIOMY BigMi-
YEHO ICTOTHE KOJIMBAaHHS POCTY PiBHsS METPOIATIi B pi3HUX cTajzax: Bix 5,78 mo 46,99 %. JlocToBipHO BCTAaHOBJICHO HEraTH-
BHHUI1 BIUIMB Ha 3aXBOPIOBAHICTh XPOHIYHUM €HIAOMETPUTOM PO3TAILyBAaHHS IPOMHCIOBOIO KOMILIEKCY B €KOJIOTTYHO 3a0py-
JTHEHOMY PErioHi 3a MOCTIHHOTrO YTpUMaHHs KOPIiB y 3aKpUTHX MpuMilieHHsx (riarnoctoBano 82,81-91,16 % merponariit B
Termi ce30H 1 93,20-96,94 % B xonoxuui, BianosinHo). He BUsBIeHO NpsiMOi KOpesIii Mk piBHEM MOJOYHOT IIPOXYKTHB-
HOCTI Ta 3aXBOPIOBAHICTIO HA XPOHIYHI €HIOMETPUTH KOPIB, IO CBIIYMIIO 3a NPEBAJIOBAHHS TUCKY Ha PEIPOIYKTHBHE 3/10-
POB’SI TBAPUH EKOJIOTIYHMX Ta TEXHOJIOTTYHHX (aKTOPIB.

KonrodoBi cioBa: jakTyrodi KOpOBH, XpOHIYHUH €HJOMETPHUT, CYOKITIHIUHI METpomartii, Ce30HHICTh, €KO-KIiMaTHIHHI
(bakTop, NPOMUCIIOBUH KOMIUIEKC, BIATBOPEHHSI.

Statement of a problem. Owing to transition of dairy branch to an industrial basis with high con-
centration of a livestock on unit of floor space, the intensity of exploitation of cows has significantly
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