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Studies have shown that the addition to the diet of bull fattening balanced in nutrients and
minerals and fat-soluble vitamins A, D, E complex of B vitamins (B4, B2, Bs, Be, B1o, B12) in appropriate
doses generally positive effect on chemical composition, calories and protein-qualitative indicator of the
longest back muscle depends on the dose additionally entered the diet fattening bulls B vitamins.

The biggest change on chemical composition, protein-qualitative indicator and calories of the
longest back muscle of calves for fattening derived from animals 3rd D (B4 - 0,040; B2 — 0,06; Bs — 1,2; Bs -
0 25, B1o— 0,0030; B12 — 0,0006 mg/kg body weight) and 4th D (B1 - 0,070; B2— 0,10; Bs— 2,0; Bs — 0,40;
B1o— 0,0050; B12— 0,0010 mg/kg body weight) groups, and the smallest - in calves 1th D (B1 —0,015; B2 —
0,03; Bs—0,5; Bs—0,10; B1o—0,0012; B12-0,0002 mg/kg body weight) group.

Key words: bull, vitamins B (B1, B2, Bs, Bs, B, B12), chemical composition muscle, protein-
qualitative indicator, calories muscle.
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LMTOMNASMATUYHI TA MEMBPAHHI BINTIKN HEUPATNIbHUX CTOBEYPOBUX KIITUH
KOTA 3A PISBHUX MACAXIB KYJIbTUBYBAHHA IN VITRO
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AHomauyin. BusHaueHo ekxcnpecito yumonnasmamuyHux i mMembpaHHux Oinkie HelpanbHUMU
cmogbyposuMU KIimuHaMu Koma 3a Pi3HUX nacaxie KynbmugyeaHHs. HelipanbHi cmogbyposi KnimuHu
ompumysanu 3 Hepeosoi MKaHUHU 20/108HO020 MO3KY HOBOHapOOXeHUX KomeHsm memodom
kynomusysarHs1 y COz iHKkyGamopi 3a memnepamypu 37°C, 5 % emicmy COz y cepedosuwy DMEM
(Sigma) 3 dodasaHHam 5-10% embpioHanbHOI cuposamku 6udkie, 1 % aHmubiomuka-aHmumikomuka
(Sigma). Ekcnipecito yumonnasmamuyHux 6inkie HelipanbHUx cmoebyposux KnimuH 3 Hep8og8oi mKaHUHU
Koma ompumaHux Kynbmyp |V ma X-20 nacaxie Oocnidxyeanu iMyHOUUMOXiMiYHUM MemodoM 3a
B00rMOMO20I0 MOHOKIIOHaNbHUX aHmumiil.

BcmarosneHo, w0 Hepeoga mKaHUHa 20/108H020 MO3KY HOBOHaPOOXEHUX KomeHam micmumsb
HelipanbHi  cmogbyposi KAIMuHU, AKi XapakmepusylrombCsl eKCrpecielo yumonnasmamuyHux ma
MeMbpaHHUX binkie, xapakmepHux dns nponighepyrodux knimuH. Cmoabypoei KnimuHU Hep8ogoi MmKaHUHU
Koma ll-20 nacaxy xapakmepusyrombcs MaKCUMalibHUMU [10Ka3HUKaMU PiHSI eKcrnpecii eiMeHmuHy —
299+0,6. CepelHix 3HayYeHb Csfleag roKasHUK ekcnpecii akmuHa — 130,7t16,7, E-xadzepuHa —
122,3+10,1, N-kadeepurHa — 84,0+7,6, B-kameHriHa — 73+1,6, CD44 — 77+16, naHyumokepamuHa — 42+9
banis, wo 3aceiduye eidnoeidrull pieeHb adaeszusHux enacmueocmedl, nposichepauii, KIIMUHHOT
cuaHanizauii ma pyxnueocmi KnimuH. PieeHb ekcripecii ekasaHux Oinkie 3anuwiaempCsi UCOKUM ma &
Mexax cepelHiX 3HauYeHb & Kynbmypi cmoebyposux KnimuH IV-20 nacaxy, xoua i € oCMOBIpHO HUXYUM
6id makux ll-2o nacaxy.

Knrouoei cnoea: HelipanbHi cmoebyposi kKnimuHu, yumonnasmamuyHi, membparHi 6inku, komu,
KynbmueyeaHHs

HelpanbHi cToBbypoBi knitTuHM (HCK) — cToBOYpOBI KMiTWHWU LeHTparbHOT HEPBOBOI CUCTEMU —
KMiTUHK, WO MakoTb NoTeHuian audepeHuitoBaTucs y HEMPOHUW, acTpoLMTU Ta onirodeHapoLUmnTU, a Takox
camoBigHoBntoBaTMCA ANA 3abeaneyveHHsA NOTPIBHOT KiNbKOCTI KMNITUH y MO3Ky. B AaHWil Yac BCTaHOBMEHO,
wo HCK 3HaxoasaTbCs B rofloBHOMY MO3KY CCaBLiB JOPOCHOro opraHisMy i CnpusioTb MAacTUYHOCTI MO3KY
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npoTarom ycboro xutTa [ 1 ]. Byno gocnigxeHo deHoTUN HedpansHUX cTOBOYPOBUX KITITUH, OTPUMaHUX 3
NAOPUNOTEHTHUX eMBOPIOHaNbHUX KNITUH FIOLWHKU LUNSXOM KyNbTUBYBaHHA y cepefoBuLlax. 3okpema
METOAOM MpOTOMHOT UMTodnyopumeTpii Oyno BusABneHo, wWo Ana pudepeHdiioBaHnx HCK 6yno
xapakTtepHo CD184-/CD44/ CD15°%/CD24* [8]. Ana iMMyHOLMTOXiIMIYHOT ifeHTHdiKaL|ii BUKOPUCTOBLIOTL
aHTuTINa po 6Garatbox OinkiB, 30kpeMa, BIMEHTUHY, HECTWHY, aKTWUHy Ta iHWWX. Are [0 CbOrogHi
iIMYHOLMTOXIMIMHI  MapKepu He BONOAIlOTE [OCTaTHLO BWCOKOK cneuudivHicTio, HeobxigHowo Ans
po3ainbHOT ideHTUiKaUii HelpanbHUX, Me3eHXiMarnbHUX YW KIITUH HWOro NoxodXXeHHs. BuB4yeHHA
andepeHuitoBaHHA cToBOYpOBUX KMiTUH BiZOMUMKW Mapkepamu [03BONA€ oBrpyHTyBaTU 3acTOCyBaHHSA i
NiATBEPAWTN  KIiHIYHY €(EKTUBHICTE HOBMX po3poboK B HanpsMi  BeTepuHapHOT  MeAULMHW.
XapaKkTepucTuka KynbTypu KIiTUH Aa€ MOXITMBICTE OLHKM 1i GionoriiHux BnactuocTei. Cepep cy4qacHux
MeTodiB  JOoCnifXeHHs AudepeHLitoBaHHA CTOBOYpOBUX KIITMH  LUMPOKO 3aCTOCOBYIOTb MeTogu
iMYHOLMTOXIMIMHOMO BUSABMNEHHA MapKepHMX BinkiB [4]. KinbkicTb MapkepHux Binkis, L0 BUKOPUCTOBYIOTH
npy UbOMY, MOCTIAHO 3pocTae, MPUYOMY A0 UMX Nip 3anWWAETbCA He 3pO3YMINoK OCTaTOMHO X
YHKLiOHaNbHa ponb B KMITUHI.

MemOpaHHi Ta uuTonnasmaTudHi Ginkn 3abe3anedvyloTb NPOLECU XKUTTELIANBHOCTI, pyxoBol
aKTUBHOCTI, MDKKNITUHHOI B3aemogii i iX AOoCnigXXeHHA HafacTb MOXIUBICTb OXapaKkTepusyBaTu KynbTypy
KMNiTWH Ha NepBHOMY eTani KynbTuBYBaHHSA.. 3okpema, N-kagrepuH — membpaHHuin 6inok, pasom 3 E- i P-
KagrepuHaMmu BigHoOCMTbLCA A0 1-ro TUMY KafrepuHiB, KanbLid-3anexHum Ginkam KriTMHHOT agresii. BoHu
3anyy4eHi B romModinbHi B3aeMofil, YTBOPIOOHYM MIKKITITUHHI KOHTakTu. N-kagrepuH OGepe yyacTe B
MexaHi3aMi HelpoHarnbHOro posnisHaBaHHA. B HelpoHax rinokamny BiH 6epe ydacTb y  perynioBaHHi
WiNbHOCTI  AeHAPUTHUX BUpocTiB. N-kagrepuH YWHUTL BMSIMB Ha afre3vBHi KOHTaKTW, perynioe
nponicepauio i AudepeHuitoBaHHA HepBoBMX KNITUH [2, 3]. CurHanbHWiA WNAX BiMeHTWH/B-kaTeHiH
3abe3neyye akTuBaLjlo caMonigTpUMaHHS KIiTUH-NONepeaHNKIB, Ta cToBOYpOBi BNacTMBOCTI Y KIiTMHaX
Pi3HUX TKaHWH. Y HEeCTUMYNbOBaHUX 6irkaMu BIMEHTUHY KniTWHax, Oinblua 4YacTuHa eHJOoreHHoro f3-
KaTeHiHYy 3HaxoAUTLCA Y MDKKNITUHHUX KOHTaKTHUX 3’€fHaHHsAX, Ae BiH B3aemogie 3 E-kagrepuHoMm i B -
KaTeHiHOM, 3abesanevytoun B3aEMOAI0 CyCigHIX KNiTuH [6]. BiMeHTWH — 6inok npoMikHUX dinaMeHTiB
CMOMYYHOI TKAHWHW | HelpanbHUX cToBOYpPOBUX KNITUH. [poMiXHi hinaMeHTH pa3oM 3 MiKpoTpyboukamu i
aKkTMHOM OepyThb yyacTb B Oyf0Bi UuTocKeneTy. Hespaxatoum Ha Te, o BinblUicTb MPOMIKHMX inameHTiB
— Le CTiliki CTPYKTYpU, BUMEHTUH-INaMeHTU € AUHaMIYHOI CTPYKTYporo. BIMEHTUH NpuUKpinmoeTses 4o
Aapa, eHgonnasmMaTuyHoOro peTUKynoMy i MITOXOHAPIA Ta Bidirpae 3HayHy pornb B 3akpinneHHi opraHen i
nigTPUMUi X NOMOXeHHA B uutonnasmi. [OuHamiyHa npupofda BiIMEHTUHY BaxrnuBa AN 3MiHU opMu
KniTuH. CaMe BiMeHTUH 3abeaneyye MiLHICTb KNITUH i X CTilKICTb O MeXaHi4Horo cTpecy i 6epe y4acTb y
B3aEMOJIAX Pi3HUX CUCTEM LuTOCKeneTy. BiMeHTUH Bepe yyacTb y peryntoBaHHi TpaHcnopTy MinonpoTeiHis
HU3bKoi WinbHocTi (LDL) i yTBOpeHOro 3 HWUX XONecTepuHy 3 Ii30CoMU A0 [iNAHOK KMITUHW, Ae
BiibyBaeTbea X eTepudpikauisa. MNpu GnokyBaHHi TpaHcrnopTy oTpumMaHoro 3 LDL xonecTepuHy KmiTUHK
HakonuyyBanu HabaraTto Hwx4ui BigcoTok LDL, HiK HOpMarmnbHi KNiTMHU 3 BIMEHTUHOM. BusABneHHs ujiei
pYHKLUT BIMEHTUHY — MEpPLUMIA NpuKNaz B3aeMo3B's3Ky MK 0OMIHOM pPeYoBWMH B KNITUHI i poboToto ciTku
NpoMiXHUX dpinameHTiB. Brcoka ekcrnpecis BIMeHTWHa Kopentoe 3 nporpecieto paky [7, 9].

3aBpaHHA pocnigkeHHA. [ocniguTtn ekcnpecito MeMOpaHHMX | uuTonnasmaTudHux Oinkis
HelpanbHWX CTOBOYPOBMX KNITUH KOTA Ha Pi3HUX NacaKax KyrbTUBYBaHHS.

Matepian i meTtogu gocnigxeHHs. PoboTa BUKoHyBanack Ha kadegpi disionorii, natodisionorii
Ta iMmyHornorii HauioHansHoro yHiBepcuTeTy OiopecypciB i NpUPOAOKOPUCTYBaHHA YKpaiHW. YcCi
JOCIiAKeHHA Ha TBapwHax Oynu MpoBefeHi 3 JOTPUMaHHAM 3akoHy YKpaiHu «[po 3axucT TBapwH Bij
XOPCTOKOro MOBOAXEHHA»  Ta npuHuunie «MikHapoaHoi €BponeiicsKoi KOHBEHLLT Mo 3axucTy xpebeTHux
TBapWH, SKi BUKOPUCTOBYIOTBCS 3 EKCMIEPUMEHTArbHOI Ta iHLWIOK HayKkoBoto meTotoy (CTpacbypr, 1986).
[MepBUHHUIA MaTepian oTpuMyBanu Bi HOBOHapOXEHWX KOTEHAT 3 Bajamu po3BUTKY (BOBYa nalla).
HepBOBY TKaHWHY rofIOBHOMO MO3KY BUIyYanu y CTepunbHUX ymMoBax, obpobnsanu i kynetueyeanu y CO2
iHkybaTopi 3a 5 % Bmicty CO2 Ta Temnepatypu 37° C [ 10].. MNpwn dopmysaHHi 70-90% moHowapy
KyNbTYpY KNITUH 3HIManu 3a gonomoroto TpuncuHy 3 EDTA.

KniTuHu oTpumaHoi kynbTypu |- Ta IV-ro nacaxis BucagxyBanu Ha MOKPUBHI CKenbLSA Yy Yallukax
MeTpi Ta KynbTUBYBanNu 3a craHaapTHUX ymoB y COz iHkybaTopi. 3a 2-3 obM KOHMMIEHTHICTE MOHOLLIApY
KMNiTUH Ha MOKPUBHUX cKenblUAx cdArana 6nmsbko 70 %. KniTMHWM Ha ckenbuax dikcyBanu po34MHOM
MeTaHory 3 aLUeTOHOM Y CriBBifHOLWEHHI 1:1 BNPoLOBX 2-0X rofuH 3a Temnepatypu -20°C, npomuBanm
ocdaTtHobypepHUM po3dnHOM, nicnsa Yoro iHkybyBanu 20 xB. 3 1% po3ynHOM Budavoro cupoBaTKkoBOro
anbbymiHy (BCA). Ha 3adikcoBaHi KMiTMHW HaHOCWMIIM MOHOKNOHamnbHI aHTuTina anti: E-cadherin —
EP700Y (REF-R4-2100-SO), Vimentin SP 20 (REF-RM-9120-SO), Beta-Catenin (REF-RB-9035-PO),
Keratin, Pan Ab-1 (Clone AE1/AE3, REF-MS-343-PO), Thermo-Scintific, USA, Mouse anti Actin Pan
Anibody (REF-235-05), Diagnostic Biosystems, Purified anti-human CD 325 N-cadherin (clone 8C11)
Biolegend, USA, Mouse anti CD 44 (clone REF-Mob-256-05), Diagnostic Biosystems), Ta BuTpumyBanu 1
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BucHoBKuK

1. BcTaHOBMeHO, WO HepBoOBa TKaHMHA TOfIOBHOrO MO3Ky HOBOHapOAXKEHOro KOoTa MIiCTUTh
CTOBOYPOBI KNITUHU, SKi XapaKTepuU3yrTbCA EKCMNpecielo LUToNnasMaTu4Hux i MembpaHHux 6inkis,
XapakTepHuX Ans nponidepyounx KniTuH.

2. CtoBbypoBi  KNMiTMHM  HepBOBOT TKaHWHM KoTa |l-ro nacaxy xapakTepusyloTbcH
MakcumarnbHWMKW MOKa3HUKaMU piBHA eKkcrpecii BiMeHTMHy — 299+0,6 6aniB. CepefHix 3Ha4eHb csAras
nokasHuk ekcnpecii aktuHa — 130,7+16,7, E-kagrepuHa — 122,3+10,1, N-kagrepuHa — 84,076, B-
KaTeHiHa — 73+1,6, CD44 — 77+16 Ganis, Wo 3acBigvye BiANOBIAHWIA piBEHb afre3nBHUX BNacTUBOCTEN,
nponicepadii, KNITUHHOT cUrHanisauii Ta pyxnMBOCTI, NaHUUToKkepaTuHa — 42+9.

3. PiBeHb ekcrnipecii BKasaHux OifnKiB 3anuiiaeTbCA BUCOKMM Ta B MeXax CepefHiX 3HaveHb B
KynbTypi cToBOYpOBUX KMiTUH IV-ro nacaxy, Xxo4a i € LOCTOBIPHO HWXYMM Big Takux |1-ro nacaxy.
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LIMTOMMASMATUYECKVE M MEMBPAHHBLIE BENKU HEWMPAINBHMX CTBOJIOBbLIX KIETOK KOTA HA
PASHBIX MACAXAX KYNBETUBUPOBAHUA IN VITRO
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AHHoTauus. OnpedeneH ypoBeHb 3KCMpeccuW LuTomnasMaTuyecknx U MembpaHHbiX 6enkos
HelpanbHbIMU CTBOMOBBLIMU KMEeTKaMW KOTa Ha pasHbiX Mnaccaxax KyneTuBupoBaHusa. HelpanbHble
CTBOSOBLIE KIETKA MOMyyanu U3 HEepBHOW TKaHW TOMIOBHOrO MO3ra HOBOPOXAEHHBIX KOTAT METOAO0M
KynbTueupoBaHua B CO2 unkybatope npu Temnepatype 37°C, 5%-Hom cogepxanum COz B cpege DMEM
(Sigma) ¢ pobaBneHneMm 5-10% asmMOpuoHanbHON CbIBOPOTKKM BblvkoB, 1% aHTMOMOTUKa-aHTUMUKOTUKA
(Sigma). Skcnpeccuto LuTonNnasMaTudeckux GenkoB HelparbHbIX CTBOMOBLIX KMTETOK U3 HEPBHOW TKaHu
KoTa nonyyeHHbIx KynbTyp ll- u 1V-ro naccaxei uccnefosan UMyHOLMTOXUMWYHU METOA0M C NMOMOLLBIO
MOHOKIOHasbHbIX aHTUTen.
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YCTaHOBMEHO, YTO HEPBHas TKaHb FONTOBHOIO MO3ra HOBOPOXAEHHLIX KOTAT COAEPXKUT HeEWpankbHble
CTBOIOBLIE KMETKW, KOTOPbIE XapaKTepU3YIOTCA JKCMpeccuMei LuTonnasMaTtudecknx WM memOpaHHbIX
0enkoB, xapakTepHbIX ANA nponudepupyowmnx KneTok. CTBOMOBLIE KTETKM HEPBHOW TKaHW KoTa ll-ro
naccaxa xapakTepuayloTCA MaKkcUMarbHbIMWA NoKasaTenAaMn YpoBHA 3KCNpeccun BUMeHTMHa — 299 + 0,6
6annoB. CpefHuUX 3HaYeHWiA JocTuran nokasaTenb akcrnpeccun aktuHa — 130,7 + 16,7, E-kagrepuHa —
122,3 + 10,1, N-kagrepuHa — 84,0 £ 7,6, B-kaTeHnHa — 73 + 1,6, CD44 — 77 + 16 naHyuToKkepaTuHa — 42 +
9 ©GannoB, CBULETENLCTBYET COOTBETCTBYIOLMIA YPOBEHb aAre3uBHbIX CBOKCTB, nNponuvdepaumu,
KNETOMHON CWUrHanm3auuMn 1 NOABWXKHOCTM KIEeTOK. YPOBEHb 3KCMPECCMU YkasaHHLIX OenkoB ocTaeTcs
BbICOKUM W B npefenax CPefHUX 3HaYeHWid B KynbType CTBOSMOBLEIX KneTok |V-ro maccaxa, XoTa u
ABMSETCH JOCTOBEPHO HUxe Takux |l-ro naccaxa.

KntoyeBLble crnoBa: HelpanbHble CTBOMOBLIE KMETKM, LUTOMNasMaTuydeckme, MembpaHHele Senku,
KOTU, KyNbTUBUPOBaHHKE.

THE CYTOPLASMIC PROTEINS AND MEMBRAN EXPRESSION IN CAT NEURAL STEM CELLS ON
DIFERENT PASSAGE CULTIVATION IN VITRO

L.V. Kladnytska', A.l. Mazurkevich!, N.O. Bezdyenyezhnyh 2, V.F.Chehun?, S.V. Velychko3 M.O.
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03041, Ukraine
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Summary. The level of expression of cytoplasmic and nuclear proteins in cat neural stem cells in
various passages cultivation are shown in the article.

Neural stem cells obtained from cats nervous tissue by culturing. The Petri dishes (d = 35, 60 mm)
with cats nervous tissue were cultured in COz incubator (5% CO2 and 37.0°C) by standard procedure. The
culture media contained 80% of Dulbecco’s modified Eagle’smedium and 5-10% of foetal bovine serum
with 10 pl/mL of antibiotic-antimycotic solution. The culture medium was replaced every 72 h. When
monolayer confluency reached about 80%—90%, the cells were transferred to a suspension using 0.05%
trypsin-EDTA solution and reseeded in a ratio of 1 to 3. The cell suspension obtained was filtered through
four layers of sterile gauze cloth, centrifuged, resuspended in culture media, and reseeded in Petri dishes
in a ratio of 1 to 3. The microscopic examination of cell culture quality and prolipheration was conducted
every day with inverted microscope Axiovert 40 (Carl Zeiss, Germany).

For immunophenotypic analysis the cells of 1I"® and IV passages were seeded on cover glasses
and grew for 48—72 h. After the monolayer reached about 50%—70% confluency, the cells were fixed in
fixing solution (methanol + acetone, 1:1) for 2 h at -20°C, washed several times with PBS, incubated with
a 1% solution of bovine serum albumin (BSA) for 20 min, and treated with monoclonal antibodies for 30—
60 min in accordance with the instructions for monoclonal antibody application. For visualisation of
reactions the Ultra Vision LPValue Detection system (ThermoScientific), which contain detecting antibody,
conjugated with peroxidase, was used. Enzyme activity was detected by using of diaminobenzidine
(ThermoScientific) as a substrate. After conducting an immunocytochemical reaction, the preparations
werewashed with water and stained with Mayer haematoxylin (Sigma) for 1-2 min, and placed in
Faramount Aqueous Mounting Medium. The results were analysed by counting the number of positively
stained cells (brown staining) and evaluated by theclassical H-Score method.

Established that cats nervous tissue contains neural stem cells that are characterized by the
expression of cytoplasmic and membrane proteins specific to proliferating cells. cat neural stem cells of II-
th passage characterized by a maximum performance level of expression of vimentin —299 + 0,6 scores.
Average values reached in expression of actin — 130,7 £ 16,7, E-cadherin —122,3 £ 10,1, N-cadherin —
84,0 £ 7,6, B-catenin — 73 + 1,6, CD44 — 77 + 16, pantsytokeratyn — 42 = 9 scores, which confirms the
high level of adhesion properties, cell proliferation, cell signaling and motility.

The level of expression of these proteins remains high in the culture of stem cells IV-th passage,
although it is significantly lower than the II-nd passage.

Key words: neural stem cells, cytoplasmic, membrane proteins, cats, cultivation
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