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A1 BITAMIHY D; HA PO3BUTOK OKCUJATHUBHOI'O CTPECY
TA JIIIIIAHOI'O JUCBAJTAHCY B TKAHUHI MO3KY LIYPIB
3A YMOB EKCIHEPUMEHTAJIBHOI'O AYTOIMYHHOI'O
EHIHE®AIOMIEIITY

E. Il Ilaciuna, I'. B. [lonuenxo, P. I1. Mopo3zosa
[acTutyT Gloximii iM. O. B. Iannanina HAH Ykpainu

Busuanu oito simaminy D3 3a pisHux ymog tioco 66edenHs (8 ¢hizionociunili 0031 y cKuaoi
8IMAMIHHOT cymiwi ma okpemo y nioguwjeHil 003i 6 mexcax UL) Ha po36umox oKCuoamueHozo
cmpecy ma nopyuensb JinioHo2o memaoonizmy, a came emicm sinohux SH-epyn, TBK-axmuenux
npooyKmie, aKMUBHICMb 2IYMAMIOHNEPOKCUOA3u I Kamaniau y MO3KY, d MaKoxdc 6emicm
Xonecmepony, ciHeoOMIENIRY, yepamioy ma 8iIbH020 CQIHeO3UHY Y MO3KY Ma KIiMUHAx 21ii wypie
3a ymos EAE. Bussneno, wo 3acmocysanus nioguwjenoi 0osu eimaminy D3 okpemo, Ha 8i0MiHY 610
1020 ¢hizionoeiunoi 003u y cK1adi iMAMIHHOL cyMiuti, NPU3800ULO 00 30LNbUEHHS BMICI) BLILHUX
SH-epyn y MoO3Ky X60pux meapuH 3a HAAGHOCMI CUMNIMOMIS, NO3UMUBHO 6NIUBANO HA CHAH
NEePOKCUOHO20 OKUCTIeHHS Jinidie y Mo3ky (émicm THK-akmuenux npooykmie 00cmogipHO
SHUMCYBABCS) | AHMUOKCUOAHMHOI CUCTEMU, A MAKONHC CHPUSLIO OOCMOBIDHOMY 3HUNMCEHHIO 30 YMO8
EAE emicmy c@ineco3uny ma MONAPHO2O CHIBEIOHOUWEHHS XONeCMepol/CIHeOMIENIH Y MKAHUHI
MO3KY, a MakKoxc yepamioy y enianvHiti KiimuHHit @paxyii mo3ky. Ompumani OaHi MOH*CYMb
ceiduumu npo peeynsimopuy oito eimaminy Dz na emicm enymamioHy, 00MIiH cghineoMieniny,
AKMUBHICMb NEPEKUCHUX MA AHMUOKCUOAHMHUX npoyecis Y Mo3KYy 3a ymos EAE.

Kiouosi caoBa: PO3CISIHUI CKJIEPO3, OKCUJATUBHUI CTPEC, HEMPOI'JIL,
ATIOIITO3, JIIIIJAN, XOJECTEPOJI, COIHI'OMIEJIIH, IEPAMIJIN, COIHIO3UH, OBMIH
COIHTOJIIIIIB, BITAMIH [

®opmyBaHHS MI€NTIHOBOI OOOJIOHKM B OpraHi3mi JIIOJMHU 1 BUIIMX TBAapuH, SIK BIIOMO,
BIIOYBa€ThCA y PaHHbOMY NOCTEMOpPIOHAJIbHOMY IEpIOJl 1 € OJHUM 13 BIANOBIJAJIBHUX €TalliB
PO3BUTKY iloro HepBoBoi cuctemu. Llel mpouec 3a0e3neuyeTbesl KIITUHAMU TIii, SIKI CUHTE3YIOTh
OUIKOBI1 ¥ JIMIJHI CKJIa/10B1 Mi€JIIHY. 32 YMOB HOPMaJbHOTO (PYHKI[IOHYBAaHHS KJIITUH MDK HUMH B
MeMOpaHax MIATPUMYEThCS TIEBHUN OallaHC, MO0 Mae€ 3HAYCHHS HE TUIBKM B 3a0e3medeHHI
HOPMAaJIbHOI CTPYKTYpH Mi€NiHY, a i B peryisuii po3BUTKY i (yHKIIOHYBaHHSI HEPBOBOI TKAHUHH.
Oco6muBo 11€ cTOCYEThCS X0sectepory (X) 1 chinromieniny (CM), o MaroTh HAHOUIBITY B3aEMHY
CHOPIAHEHICTh 1 MOXYTh YTBOpPIOBaTHM B MeMOpaH1 JlaTepajibHi AoMeHU (padTH), 3a0e3neuyroun
MIKpOYMOBU AJisi QyHKIIOHYBaHHS MeMmOpanHux OuikiB [1]. IlopymenHss MexaHI3MIB peryssuii
MeTaboIi3My LIUX Ta HIIUX MEMOpaHHUX KOMIIOHEHTIB Y HEPBOBIA TKAHMH1 MOXYTb MPU3BOIUTH
70 TIOpYIICHHsI TporeciB audepeHIianii Ta B3aEMOJii KIITHH, aKTHUBAIlli MPOIECIB Jerpanaiii
ourkis, mimigiB Ta JIHK, mo moxke maTu 3HadeHHS IS 1HIMIAii MexaHi13MIB KJIITHHHOT 3aruoeni ta
NeMieniHizalil, K 1€ BimOyBaeThCs 3a yYMOB HEWPOJCTCHEPATHBHHX 3aXBOPIOBAaHb, 1 30KpeMa
poscissHoro ckieposy (PC).

Bizomo, mo B MieTiHOBUX 000JIOHKAaX IIEHTPAIBbHOI Ta Mepu(epudHOi HEPBOBOI CUCTEMH
BMicT mimigiB ckianae Ouist 80 %, mo Toro X y iX CKiaAl MIABUIICHUW BMICT JIMIAIB 3
MOJIIHEHACUYEHUMHU >KMPHUMHU KHCIOTaMHU, 30KpeMa apaxiJOHOBOI, SIKI JIETKO OKHCIIOIOTHCS
BUIBHUMH paaukaiaMud. KpiM TOro, TKaHMHA MO3KY XapaKT€PU3YETbCS MOPIBHSIHO HU3BKOIO
AaKTUBHICTIO (DEPMEHTIB aHTHOKCHUIAHTHOTO 3axucTy — Karanazu, COJl 1 I'Tl. Knituau mMo3Ky
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0aaHCyIOTh Ha rpaHi JOIMyCTUMOTrO PiBHSI BUIbHUX PaJUKaIiB, OCKUIBKM OCTaHH1 BUKOHYIOTh Y HUX
BaXJIMBI peryasatopHi ¢pyHkiii. 11 0coOIMBOCTI MOSACHIOIOTH BUCOKY UYTJIMBICTh MO3KOBOT TKAHMHHU
JUId  BUIBHOpaJUKadbHOTO YypakeHHs [2]. Ilpm mnopymenHi OanaHcy OKCHUAATUBHUX Ta
AHTHUOKCHJIAHTHUX MeXaHI3MIB BinOyBaeTbcs HakonuueHHd ADO 1 npoxaykris IIOJI, ske
CYIIPOBOJIXKYE, @ MOXKIIMBO, 1 BUKJIMKAE 3aMaibHi, HEHpoAereHepaTuBHI Ta 1HIL1 3MIHU, IPU3BOSUN
JI0 TIONIKOJKEHHS 1 3arn0esti HepBOBUX KIIITHH 3a yMOB PC.

PC BBaxkaeThbCsl MOJIETIONOTTYHUM 3allaTI0BAIbHO-AIEPTTYHUM 3aXBOPIOBAHHSAM, IIPU SIKOMY
BpakaeTbCs Mi€aiHOBAa O0O0OJOHKAa HEPBOBHX BOJOKOH 3a aBTOIMyHHUMH MEXaHI3MaMH, IO
3aBePIIYETHCS Tiockiaepo3om [3]. OnHak, He3BaKAr0YM Ha YUCIICHHI JOCTIKEHHS, Ha JKallb 1 A0C1
HEMA€ YITKO1 ySBH NPO MEXaHI3MU BUHUKHEHHS Ta PO3BUTKY I[bOTO 3aXBOPIOBAHHS.

BBaxaroTp, 1m0 BUIbHI paJyKalld BIAIrpaloTh BaXJIUBY poib y maroreHesl PC 1 ix wacto
Ha3MBaIOTh MeJAlaTOpaMu JeMiejliHI3alli Ta akcoHalbHOI aereHepauii. LI cmonmyku 3agisHi B
MEXaHI3MaxX PO3BUTKY 0araThbOX CHMIITOMIB LIbOIO 3aXBOPIOBAHHS, SIK, HANPHUKIAJ, XPOHIYHOI
BTOMH Yy XBOpHX, TommoO. IcHye mymka, mo martosoriune mocuiieHHs mporeciB [1IOJI y HepBoBiit
TKaHMHI 32 yMoB PC iHIIIIO€ThCS MakpodaraMyu Ta aKTUBOBAHOIO MIKPOTJIIEIO, SIK1 MPOJIYKYIOTh
BUIBHOPAQJMKAIbHI CIOJYKH TMiJ BIUIMBOM TMpO3alaJibHUX ITUTOKIHIB, Ta 3aBISKH aKTHBaIlil
[NIyTaMaTHUX  PELENTOpPiB,  MOCHUJIEHHS  CHUHANTHUYHOTO  BUBUIBHEHHS 1  3HM)KCHHS
BHYTPIIIHBOKJIITUHHOTO 3axBary riyramary [4]. TakuM 4YMHOM, CTBOPIOIOTHCS YMOBH JUIf
IHTEHCUBHOTO BUIbHOPAJAMKAIBHOIO YIIKO/KEHHS OJIrOJCHIPOLUTIB Ta MIETIHOBUX OOOJOHOK
aKCOHIB, HACIIJIKOM YOT0 € JIerpajallist MieJiHy Ta JereHepailis akcoHis. [Ipu 1ipomy, sk BBaXKaroThb,
BiIOyBa€ThCA aKTHBalliA B oJiromeHapouutax cdinromieninaz (CM-a3) Ta nepamig-3aiexHa
THAYKITIS allONTO3Y IILOTO THUITY KIIITHH.

Binomo, o tepanis PC, sika B OCHOBHOMY CHpSIMOBaHa Ha MOAYJISLIO IMYHHOT CUCTEMH,
yacTo He Mae HajexHoro ycmixy [5]. Came TOMy akTyalbHOIO € PO3poOKa TeparneBTHUHHUX
CTpaTerii, CopsIMOBAHMWX HAa aHTHOKCHUJAHTHUN 3aXHCT KIITUH [4, 6] Ta cTabuIi3a1ito MEMOpaHHUX
CTPYKTYp 1 CHTHAJIbHUX MEXaH13MIB y KJIITHHAX HEPBOBOI CUCTEMH IPU LILOMY 3aXBOPIOBAHHI .

B ocranHi poku 3’gBWIIKMCS JaHl Npo 3JaTHICTH BiTaMiHy D3 Ta Hioro aHanoris 3HM)XyBaTu
pIBEHb TOKCHUUYHUX METa0O0ITIB C(HIHTOMIENIHY 1 MONEPEIKYBATH AllONTO3 ACSSIKUX THIIB KIITHH in

vitro [7]. Ilpu ubomy BcTaHosiieHo, mo 1,25(OH),Ds, ¢ynkuionansuuii metadosit Bitaminy D3,
Ma€ 3JaTHICTh 3HWXKYBaTH eKcrpecito 1HAyuuOenbHoi NO-cHHTa3u Ta CTHUMYJIIOBaTH — Y-
IYyTaMUITPAHCTIENTHAA3U B KIIITHHAX [ 8], CIpaBIIsAIOud aHTHOKCUAAHTHY 110, & TAKOXK PETYITIOBATH
npodigepauito eHuedanirorenaux KiiTuH (Thl-mimdouurie), crumymoBatu npoaykuiro Th2-
KIITUHaAMU npotu3ananbHux wuTokiHiB IL-4 1 TGF-Bl, ekcnpecito NGF-B [9], 3umxyBatu
BHYTPIIIHBOKIITUHHUN PIBEHb KaJbLII0 Ta IONEPEeIKYBaTH PO3BUTOK EKCIIEPUMEHTAIBHOTO
ayroimynHoro enuedanomieniry (EAE), mo € moxemnto PC [10]. Bei ui BnactuBocti Bitaminy Ds
poOnsATH HOro AyXe NepCcneKTUBHUM s JiKyBaHHS Ak PC, Tak # IHIIMX ayTOIMYHHUX
3aXBOPIOBaHb.

Bignocno wikotunaminy (HA) Takox Bigomo, mo BiH 3axumiae JHK xmituau Bixg
YIIKOJDKEHHS BUIbHUMH paJuKaiaMH, 3HWKYIOUH TIEepIpoyKIil0 MOHOKCUAY HITporeny. Jlo Toro
K BIH Ma€ 3[]aTHICTh IHI10yBaTH €KCIPECII0 aCTPOLIMTAMU (PaKTOPIB KIITUHHOT aJire3ii Ta aHTUT€HIB
rOJIOBHOTO KOMIUIEKCY rictocymicHocTi Il kimacy in vitro, a TakoX HIBUINYBaTH aKTUBHICTh
MIKpOCOMaNbHUX HUTOXpoM P-450-3anmexHux pepMeHTIB (MOHOOKCUTE€HA3), 1110 TaKOXK BaXJIUBO Y
nikyBarHl PC. Ille ogHOIO NPUPOTHOIO CIOIYKOIO, SIKa BHUSBIISE MOTY)KHI aHTHOKCHUIAHTHI Ta
MeMOpaHOCTaOLII3yI04l BJIACTUBOCTI, SIK BiIOMO, € 0-Tokodepos (Bitamin E). He mMenm BaxsinBum
3a YMOB XBOPOOM € i JTOCTaTHs 3a0€3Me4YEHICTh OPraHi3My BiTaMiHAMM Ipynu B, sKi NiATpUMYIOTh
€HepreTMYHUH TMOTEHLIaJ KIITUH HEpBOBOi CHUCTEeMHM 1 3a0e3NneuyyioTb YMOBU s
AHTHUOKCHJIAHTHOTO 3aXUCTY KJIITHH.

Bci 11 61070r4HO aKTHBHI CIIOJIYKH KOKHA OKPEMO Ta Yy iX MO€HAHHI BUKIUKAIOTh BEJTUKY
3alliKaBJICHICTh Yy BUBYEHH1 ix HeWpomnporekTtopHoi aii 3a ymoB EAE Ta PC ansa po3poOku
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a/IeKBaTHUX 3aco0IB MOMEpeKEHHs 1 JIIKYBaHHS II€] MATOJIOTIi Ta HIIMX HEHWpoJiereHepaTUBHUX
3aXBOPIOBaHb.

MeToro Hamoi poGoTH 6yI0 TOCTIAMTH BIUIKB Bitaminy D’ y cymimi 3 Biraminamu B', B,
B®, PP ta E Ta Okpemo y MiABHMINCHiH 103i HA PO3BUTOK OKCHIATHBHOIO CTPECY i MOpPYLICHHS
MeTtabonizmy chinromieniny (CM) y mo3ky mypiB 3a yMmoB EAE. Ile 103BonuTh HaOIU3UTHCS 1O
3’CYBaHHs MEXaHI3MIB, 5Kl JIEKaTh B OCHOBI MATOJIOTIYHOIO TpoOlecy, 1 MIAINTH IO METOJIB
KOPEKI1i 3a3HaYe€HUX METa00IIUHNUX OPYIIEHb.

Jisa uporo BuzHauanu BMicT BUIbHUX SH-rpyn, TBK-akTMBHMX HpOIyKTiB, akTHUBHICTh
[IIyTaTIOHIEPOKCHUIa31 1 KaTajla3h y MO3KY, a TakoX BMiIcT xojecteposy (X), chiHromieniny,
uepaminy Ta BuibHOTO cinro3uny (Cd) y MO3Ky Ta KIITHHAX TJIii I1YpiB.

Marepiaim i meToau

VY nocnimu 6panu mo 5—6 nrypis-camiiiB macoro 150-250 r miaii Wistar, SKuX po3auisaaym Ha
Onu3bKl 3a Barow Ipynu. TBapuH IMyHI3yBalM B MOJYIIEYKH 3aJHIX abo MepenHiX Jam 3a
JOTIOMOTOF0 CyMIIll, IO CKJIaAasiacs 13 OYMIIEHOTO TOMOJIOTTYHOTO MIENIHY 1 MOBHOTO a/1 FOBaHTa
Opeitnaa («Sigmay). Kontponem Oynu iHTaKTHI TBapWHH, SKUM BBOIWIHM BIAMOBIIHY KUIBKICTH
¢b13po3unHy. Yci TBapUHM 3HAXOJWINCH Ha 30aJJaHCOBAHOMY PaIliOH1 BIBAPIIO0 W OJEPKYBAIH BOIY
ad libitum. 3 8-0i 106u excrepuMeHTy OJ/iHa rpyna IMyHI30BaHUX TBapUH OTpUMYBaJla EPOPaTbHO
KOXHOTro AHs mpotsroM 13 ni6 Bitamin D; y 1031 SMKr Ha Kr Baru, Jpyra — BITaMIHHY CyMIII
CKIaay: TiaMiny Opomin, puboduain, mipugaokcuH, HA, a-tokodepon ta Bitamin D; y mozax,
po3paxoBaHUX 13 1000BOi MOTPeOH OpraHi3mMy Hiypa y Hux BiramiHax. JlociikeHHs IPOBOAUIIN Ha
21 noOy micns 1HOKyJALIl eHledaIiTOreHHO1 CyMmilli, KOJU CHOCTepiraiucs pi3HOi IHTEHCUBHOCTI
KIIIHIYHI CUMIITOMH 3aXBOPIOBaHHS. TSDKKICTh CUMITOMIB XapaKT€pU3yBaIM 3a ILIKalow: 1 —
3HIKEHHS TOHYCY XBOCTa (Tapes); 2 — mape3 XBocTa Ta ojHiel abo IBOX 3aJHIX jam; 3 — mapaiid
XBOCTa Ta Mape3 3aJHiX Jlan; 4 — mapajiidy XBocTa Ta 3aJHiX (abo mepeaHix) Jam; 5 — mapaiid BCiX
KIHIIIBOK, aroHis. JlJis yMepTBIHHS TBapUH BUKOPHCTOBYBAJIM Byrjekuciaui ras. Kiituani ¢pakuii
Hehporyii  (OMroaeHApounuTH) OTpuUMyBaid 3a MetogoM CemmiHmkepa y Moaudikamii
®neposa [11]. Jlimigai dpakiii TKaHUH 1 KIITHH oAepKyBaiu 3a metogaoM domya [12] 1 BU3HaAYan
B HHMX BMICT JIMA1B I'PaBIMETPUUHUM c110cOO0M, PocdoiniiiB — 32 BU3HAYEHHSIM HEOPTaHIYHOTO
dochary ¥ XomecTeposly 3arajJbHOro 1 BUIBHOTO, 3aCTOCOBYIOYM METOAM TOHKOIIAPOBOT
xpomarorpadii [13]. Cdiarosmn BuzHavasm 3a wmeroaoMm [14], uepamimm — [15]. Cran
MepoKcHaalli JiMiAIB 1 aHTUOKCUIAHTHOTO 3aXUCTY OPraHi3My BU3HAuyalM Yy FOMOI€HATi TKaHUHU
MO3Ky mypiB 3a ymoB EAE. Bwmict BinbHux SH-rpyn Bu3nauamm 3a meroqom [16]. Jocaimkenus
aKTUBHOCTI (PEPMEHTIB MPOBOIWIKMCS 32 3arajJbHOBIIOMHUMH METOJUKAMH. AKTHUBHICTH
riyrarionnepokcugazu (I'Il) — cnexkrpodoToMeTpuyHO 3a MIABUIICHHSIM BMICTY OKHCJIEHOTO
riyrationy [17], kartamasu — 3a CTyleHeM IHTIOyBaHHsS YTBOPEHHS MEPOKCHIHUX CIIOIYK
Moutibeny B peakuii 3 moumibnarom Hatpito [18]. InrencuHicTs npouecis [1OJI omiHroBanu 3a
BMICTOM BTOPMHHUX HPOJYKTIB OKHUCJIEHHA JINigiB — TiobapOiTtyparno3utuBHux (THK-
MO3UTUBHUX) MPOJIYKTIB Ha MpUKIal ManoHoBoro mianbaeriny (MIA) [19]. butok Bu3Havamu 3a
Jloypi abo #oro mogudikanii [20]. Bei nocniau nosroproBanu 2—3 pasu. PesynpraTti 00po0iasuu 3a
t-kputepieM CT’roieHTa.

Pe3yabTaTH i 00roBOpeHH

VY pe3ynbrari AOCHKEHb OyJIM BUSABIIEHI HEOJHO3HAYHI 3MI1HM BMICTY BUIbHUX SH-rpyn y
tBapuH 3a ymMmoB EAE (puc. 1), a came y TBapuH i3 CUMIITOMaMU 3aXBOPIOBAHHS, K1 OLIIHIOBAIUCS
3a MIKanow y 2 6anu 1 Buie OyJ0 BUSABJIEHO JIOCTOBIPHE 3HMKEHHS iX BMICTY (puc. 1 A), npote B
TBapuH 0€3 CUMIITOMIB Ta 13 JIETIUM IepediroM 3aXBOPIOBaHHA iX BMICT miaBuiryBascs (puc. 1 b).
3acTtocyBaHHs BiTaMiHy D3 MpU3BOAMIIO 10 TOCTOBIPHOI'O 30UIbIIEHHS BMICTY BUIbHUX SH-rpyn y
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MO3KY XBOPHMX TBapWH 3a HAsBHOCTI CUMITOMIB 1 Mai’Xkeé HE BIUIMBAJIO Ha iX BMICT Y TBAapuH i3
JIETKUM 1epediromM 3axBoproBaHHs. [Ipu mpoMy gociipkyBaHa CyMmilll BiTaMiHIB HE BIUIMBaJIa Ha
1Iel MOKa3HUK, K 32 HAABHOCTI, TakK 13a BIICYTHOCT1 CUMIITOMIB 3aXBOPIOBAHHS.
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Puc. 1. Bmicr BinbHux SH-rpyn y Mmo3ky mypiB 3a ymoB EAE (M+m)

Tpumimxa: A — TBapvHH 13 CHIMITTOMaMU 3aXBOpIoBaHHs 2—5 OaniB; b — TBapuHM i3 cuMromamu 3axBoproBanHst 0—1 Gai
Ha oci abcrwc: 1 — inTakTHi TBaprny; 2 — EAE 21-a noba micns imynizarti; 3 — EAE+D;, 4 — EAE+BiTaMinHa cyminn
* — JIOCTOBIpHI 3MiHH BiJIHOCHO 1HTAKTHUX; # — JIOCTOBIpHI 3MiHH BiJJHOCHO XBOPHX TBapHH 0€3 KOPEKIIi1

Binomo, mo BinbH1 SH-rpynu npeacraBieHi B KJIITHHAX TOJIOBHUM YMHOM TJIyTaTIOHOM,
OJIHUM 3 TOJIOBHMX KOMIIOHEHTIB aHTHOKCUAAHTHOI cucteMu. O4eBUAHO, BIUIMB BiraMiHy Ds Ha
BMicT SH-rpyn y Mo3Ky BiOyBa€ThCsl 3aBISKU 34aTHOCTI HOTO MIABUIIYBATH PIBEHb IIIYTaTIOHY
Yyepe3 aKTUBAINIO €KCIPeECii y-riayTaMuUITpaHCIeNTH/Ia3|, OJHOTO 3 TOJOBHUX (DEPMEHTIB CHHTE3Y
LOTO TPUMNENTHUIY. | X0oua y BITAMIHHOMY KOMILJIEKCI TaKOX MPUCYTHIN LIeH BITaMiH, J03a HOro
TaM 3Ha4yHO MEHIa, HDK 3aCTOCOBaHA B OKPEMOMY BUKOPUCTaHHI BiTaMmiHy Ds, 1 SBHO HempoCTaTHS
JUTS TOTO, 100 aKTUBYBATH CUHTE3 TIIyTaTIOHY.

[Ipu uboMy 3actocyBaHHA fK BiTaMmiHy D3 y TepaneBTHYHIN 7031 (5 MKI Ha KT Baru), Tak 1
CyMimIi BiTaMiHIB y (Pi310J0TTYHUX 103aX MO3UTHUBHO BIUIMBAJIO HA CTaH MEPOKCHUIHOTO OKHCICHHS
JTHiAIB y MO3Ky. SIk BuagHO 3 pucyHky 2 A, BmicT TBhK-pearyrounx npoaykTiB y MO3Ky HIypiB 3a
ymoB EAE nocTOBipHO mMiIBMIYBaBcs, aje sIK B MEpIIid, Tak 1 B JPYrid rpymi TBAapuH, fKl
OTPUMYBAJIM BITaMiHU, OyB JIOCTOBIPHO HMXYKMM, HDK Yy XBOPHUX TBApUH 0€3 KOpeklii, Xxoda 1 He
J0cAraB piBHS IHTAKTHUX TBApuH. 3 pUCYHKY 2 b BuaHO, 110 3acTocyBaHHs Bitaminy D3 okpemo,
HE3HAYHO  MIJIBUILYBAJIO  aKTUBHICTb  [JIYTaTIOHIEPOKCHJA3U,  KJIOYOBOTO  (EepMEHTY
AHTHUOKCHJIAHTHOTO 3aXMCTY, 1110 HAJEKUTh O TIyTaTIOHOBOI CUCTEMHM, NPU LbOMY ii aKTUBHICTh
B)K€ CTaTHUCTUYHO HE BLAPI3HsIIACA BiJ IIbOTO X MNOKa3HWKAa B KOHTpOJbHIM rpynmi. Lli mani
KOpEJIIoI0Th 13 BMicTOM BUIbHUX SH-rpyn y mo3ky. BiraminHa cyMmilml mpu 1bOMYy CYTTEBO HE
BIIMBaja Ha 3HWkKeHuM 3a ymoB EAE piBeHb akTuBHOCTI 000X ()EpPMEHTIB aHTHOKCHIAHTHOTO
3axXUCTY.
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Puc. 2. Bmict TBK-akTHBHUX MPOAYKTIB 1 aKTHBHICTB TITyTaTIOHIEPOKCHIA3H Ta KaTana3u y Mo3Ky mrypiB 3a yMoB EAE (M+m)
A — Bwmicr TbK-akTuBHUX 1posyKTiB; B — aKTHBHICTH ITyTaTiOHIIEPOKCHIIA3H;
B — axTuBHIiCTh KaTanasu; HyMepallis TpyIl aHajloriyHa puc. 1;
* — OCTOBIpPHI 3MiHH BITHOCHO iHTAKTHHX; # — JIOCTOBIPHI 3MiHH{ BiTHOCHO XBOPUX TBAPUH 0€3 KOPEKLIii

OTxe, OTpUMaHi JIaHI MOXYTh CBIIYUTH TPO Te, MO Biramid D3 y 71031 5 MKT Ha Kr Baru
CTIpaBJIsie TO3UTHBHUI BIUIMB Ha TIIyTaTIOHOBY cucTeMy i crad mporeciB [10JI y mo3ky mrypiB 3a
ymoB EAE, Ha BiIMiHY BiJ BiTaMiHHOT CyMillIi 3 PO(UIAKTUYHUMH J03aMH BiTaMiHiB. Sk BigoMo,
axtuBaisg [10JI i 3HWKEHHS BMICTY ITYTaTIOHY B KIIITHHI MOXYTh 1HIYKYBaTH aKTHUBAIIIIO TPOIECY
nerpajaitii ciHroMieNiny i cpusaTH anonrto3y kiaituH. Y Bumanky EAE Ta PC ne moxyrs Oyrn
KJIITUHU OJITOJICHAPOLUTAPHOTO TUITY.

Moutsipae criBBigHOmEeHHS X:CM y KIIITHHI € BOXIUBOIO XapaKTEPUCTHKOIO ii CTPYKTYPHOT
1 QYHKI[IOHAJILHOT CTAOUILHOCTI, 8 TAKOXK MOXKE XapaKTepU3yBaTH CTaH KIITHHHHUX padTiB, JUITHOK
KIIITHHHOT MeMOpaH|, M0 MaroTh (YHKIII iHTErpamii CHrHaIbHIX MEXaHI3MIB y KJIiTHHI. Panimre
OyJI0 TTOKa3aHO MIIBUIIEHHS I[LOTO CITIBBIAHOIICHHS Ha 21-y 100y po3ButKy EAE, 1mo xopemoBano
13 TIPUCKOPEHHSM Y 1€ Yac CUHTE3y COIHTOMIENIHY Ta 3HI)KEHHSM HOro BMICTY Y TUIAJIBHUX
KIIITHHAX TOJIOBHOTO MO3Ky ImypiB. lle HamToBXyBajgo Ha MyMKYy Ipo akTHBaiioo 3a ymoB EAE
CIHTOMIETIHOBOTO ITUKIY B OJITOACHIPOIMTAX, SKa BiTOYBa€eThCSA 3a YMOB IHIYKIIII TpOIECIB
aronTo3y, KOJu MeTaboIiTH CHIHTOMIENIHY, a caMe IepaMiTu i CIHTO3UH, BHCTYIIAIOTh y SKOCTI
MPOMDKHOI JIAaHKM Tepejaadi CUTHay JO Ipokacma3u-3. ToMmy B Iiii poOOTI MH IMPOJIOBKUIH
BHBYCHHS MeTabomizMy chinromMieniny 3a yMoB EAE, a Takox perymsimii IbOro mpolecy B
MaTOJIOTIYHUX YMOBAX.
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[Ipu BHUBYEHHI BMICTY MeTaboniTiB ciHromieniny 3a ymoB EAE BusiBneHo aoctoBipHE
MIZBUIIEHHS. BMICTY C(PIHFO3MHY Y TKaHMH1 MO3KY BIJHOCHO KOHTPOJIIO Ta LEpaMminy y IiIiajbHIN
KIITUHHIN Qpakuii (puc. 3).

A b
14 * 0,7
12 1 # T 0,6 *
T &
10 +— = T — 0,5 1 #
[= —
g 81 — 2 04 I .
- = 1
2671 — -E 0,3 1 —
o 4 — i — —
g 4 0,2
I
2 1 — 01 7T —
0 0 T T T 1
1 2 3 4 1 2 3 4

Puc. 3. Bmict BUIBHOTO CIHI03MHY Y MO3KY Ta LiepaMily y MIialbHUX KIiTHHaX 32 yMoB EAE(M+m).
A — BMICT BUIbHOTO CPiHrO3UHY B TKAaHWHI MO3KY; b — BMICT 1iepaminy B TiTiajbHUX KITITHHAX;
HyMepallisi TPyl aHaJIoriyHa puc. 1; ¥*— 10CTOBIpHI 3MiHU BiTHOCHO iHTaKTHHX; # — JIOCTOBIpHI 3MiHU BiJIHOCHO
XBOpHUX TBapHH 0€3 KOPEKIil

3 pucyHKYy 3 BUAHO, IO 3aCTOCYBaHHSI OKpeMoO BiTaMiHy D3 y TepaneBTHYHIN 1031 TakoxX
BUSIBWIIOCS OUIbII €(EeKTUBHUM Y TMOINEPEIKEHHI 3pOCTaHHS PIBHS LUX IOKAa3HUKIB y Ipolieci
pO3ropTaHHs XBOpoOU, 0COOIUBO PIBHSA CHIHIO3UHY.

[Ipu Bu3HauenHi ciiBBigHowmeHHs X:CM 3a ymoB EAE BusiBuiocs, mo sk Biramid D3, Tak 1
BiTaMiHHA CyMIlll, CHPHUSAIOTh 3HW)KEHHIO IbOI'0 CIIBBIIHOIIEHHS, LI0 MOXE BlloOpaxaTu
HOpMaii3alilo (QYyHKIIOHAIBHOIO CTaHy MeMOpaH TOJOBHOTO MO3Ky IIypiB 3a yMOB
EAE (puc. 4 A).

3umwxkenHsa choiBBigHomeHHs CM:Cd 3a ymoB EAE (puc. 4 b), oueBugHO, O3Haudae
NopylIeHHss (QYHKI[IOHYBaHHS C(QIHIOMIEJIIHOBOTO IUKIYy 3 yXWIOM Yy OIK pyilHyBaHHA
chIHTrOMI€eNIHY 10 OUIbII HU3bKOMOJIEKYJIpHUX crionyK. Bitamin D3 y 3acTocoBaniil 1031 cripaBiisiB
Ha HBOTO JIEIKUM MO3UTHBHUN BIUIUB, Y TOM yac sIK CyMilll BiTaMiHIB MPAaKTUYHO HE BILJIMBAJIA Ha
BUSIBJICHE IOPYIIEHHS B CUCTEMI C(HIHTOMIETIHY.

A b
4 12000
3,5
: 10000
) : I *y N
2,5 = 8000 4 % =
21k = - e
151 B 6000 4+ = I
11 — 4000 4+—
05— L
0 2000 4]
1 2 3 4
0 T T T

6+Puc. 4. CniinHomenHs X:CM ta CM: Cd y Mo3ky mrypis 3a ymoB EAE
A — cniBigHomenHst X:CM; b — criBBignomenus CM:Cd; Hymepauist Tpyr aHasjoriqaa puc. 1;
* — OCTOBIpHI 3MiHH BiTHOCHO IHTAKTHHUX; # — JOCTOBIPHI 3MiHH BiJIHOCHO XBOPUX TBapHH 0€3 KOPEKIil
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BucHoBxku

Omxe, oTpuMaHl JaHl MOXYTh CBIJYMTHU NpO Te, IO BitaMiH D3 y 3acTocoBaHiii 1031
MEPELKO/HKAE 3HUKEHHIO BMICTY IIyTaTIOHY B MO3KY Ta PO3BUTKY OKCHJIATUBHOT'O CTPECY 3a YMOB
EAE y mypis. Takuii HopMasi3yrounii BIIMB BiTaMiHy D3 MOKHaA MOSCHUTH HOTO 3JaTHICTIO 10
aKTUBaLll Y-T1yTaMUITpaHCIEeNTHIa3H, 1110 Oepe ydacTh y MeTabo0Ii3M1 I1yTaTIOHY Ta IHr10yBaHHS
iaynnoensHoi NO-cuHTa3u. HaneBHo, came BIUIMBOM Ha IIyTaTIOHOBY cuctemy 1 mporiecu [10J] y
KIIITUHAX MO3KY MOXHAa MOSICHUTH HOT0 MO3UTHUBHUI BILUIMB Ha CHIHIOMIETIHOBUM LUK, IO JYXKE
BAKJIMBO Yy TIONEpEeIKEHHI 3arufeni KIITUH HEPBOBOI TKAHMHM NUIAXOM amoNTo3y, sKa
orocepesIKoByeTbcs MeTabomitamMu cinromieniny. Kpamuit Hopmanizyrounii BIuius Bitaminy D3 y
TEpaneBTUYHIA 031 Ha OUIBLIICTh JOCHLIKYBAaHUX IIOKA3HUKIB Yy MOPIBHSHHI 3 BITAMIHHOIO
CYMILIIIIO, OYEBUIHO, CBIAUUTH PO T€, M0 (H1310J0TTHHOTO PIBHS O1070TTYHO-aKTUBHUX PEYOBHH, 1
30KpeMa BiTaMiHy Ds3, y Xap4oBUX HpOAyKTax 1 MpO@LIaKTUYHUX MOJIBITAMIHHUX IpernapaTax
MO)Ke OyTH HEOCTaTHbO JJIsl MOJOJAaHHS TUX METa0OJIYHUX 3MIH, SIKI PO3BMBAIOTHCS B IPOILIECi
PO3ropTaHHs NATOJIOrIYHOTO cTaHy y XBopux Ha PC, 1 loro Hagxo KeHHs HEOOX1HO KOPUTYBaTH,
MPU3HAYAIOUX HOTO TAKUM XBOPHUM Yy JI0JIaTKOBIN KUJIBKOCTI.

IlepcnexkTuBM mnoAaJbIIMX JAOCTiAKeHb. OTpuMaHi pe3yiabTaTH JalOTh MIACTaBy U
MIATPYHTS JUIsl IPOBEACHHS MOAAJBIIMX JOCHIKEHb 3 BUBUEHHS POJII MOPYLIEHHS MeTaboI3My
COIHTOMIENIHY Yy MOJEKYJISIPHMX MEXaHI3Max [aToreHesy MW  pO3BUTKY ayTOIMYHHHX
JeMIieNiHI3aliiHUX 3aXBOproBaHb, 1 30kpemMa PC. TakoX HeoOX1IHO MPOJIOBKYBAaTH BUBUYECHHS
perynaropHoi poui BitamiHy D3, IHIIMX BiTaMmiHIB Ta O10JIOTIYHO aKTUBHUX PEYOBUH y PI3HUX
KOMOiHalisIX 1 J03ax Ha mnopyuieHi mertabomniuni npouecd, I[1OJI 1 KIITMHHOTO CHUTHANIHTY,
KIHIIEBOIO METOI0 SIKOTO € CTBOPEHHsI €(pEKTUBHOTO Mpemnapary i3 ypaxyBaHHSIM J0303aJICKHOTO
eeKTy K KOXKHOI OKpeMOi O10JIOTTYHOI CHOJIYKH, TaK 1 y CKJIaJi KOMIUIEKCHOTO INpenapary Jis
JIKYBaHHS [[bOTO 3aXBOPIOBAHHSL.

E. P. Pasichna, G. V. Donchenko, R. P. Morozova

EFFECT OF VITAMIN D3 AND COMPOSITION OF VITAMINS ON DEVELOPMENT
OF OXIDATIVE STRESS AND LIPID DISBALANCE IN BRAIN TISSUES OF RATS
AT EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS

Summary

Vitamin D3 and composition of vitamins effect on development of oxidative stress and lipids
metabolism disfunction, specifically on content of free SH-groups and TBA-active products,
glutathionperoxidase and catalase activity in brain as well as cholesterol, sphingomyelin, ceramide
and free sphingosine content in brain and glia cells of rats at experimental allergic encephalomyelitis
(EAE) were studied. It was found, that vitamin D; was facilitating in free SH-groups content rising in
brain of sick animals with symptoms presence, positively influenced on condition of brain lipid
peroxide oxidation (TBA-active products content was reliably reduced) and antioxidant system.
Herewith sphingosine content and molar ratio cholesterol/sphingomyelin in brain tissue as well as
ceramide in glial brain cells fraction of sick animals were veraciously reducing. The obtained data are
indicative of positive effect of vitamin D3 on functioning glutathione system, sphingomyelin cycle,
oxidative and antioxidant process activity in brain at EAE.

O. II. Illacuunasn, I'. B. [lonuenxo, P. Il. Mopo3zosa

JIENCTBUE BUTAMMHA D; U CMECU BUTAMMHOB HA PA3BUTHE
OKUCJIUTEJBHOI'O CTPECCA U JIMITUJIHOT'O IUCBAJIAHCA
B TKAHU MO3I'A KPBIC I1PU OKCIIEPUMEHTAJIBHOM
AYTOUMMYHHOM SHUE®AJTIOMUEJIUTE
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AHHOTANDHU A

WN3yvanu neiictBue BuTamuHa D3 M KOMIUIEKCa BHUTaMUHOB Ha DPAa3BUTHE OKHUCIUTEIBHOTO
cTpecca U HapylleHUH JIMIUIHOTO MEeTaboIM3Ma, a MMEHHO Ha cojepykaHue cBoOoaHbix SH-rpymm,
TBK-akTUBHUX MpPOAYKTOB, AKTMBHOCTh TIJIyTaTHOHIIEPOKCHIA3bl M KaTajla3bl B MO3re, a TaKkKe
xoJiecteposa, cuHroMHeNnrHa, epaMuia i CBOOOJHOTO CPUHTO3MHA B MO3re U KJIETKaX IJIMU KPbIC
npu EAE. O6napyxeHo, 4ro BUTaMuH D3 CIoCOOCTBOBa yBETMUEHHUIO COAepkaHusi cBOOOMHBIX SH-
IpynI B MO3re O0JIbHBIX JKUBOTHBIX MPH HATMYUKM CUMITOMOB 3a00JI€BaHUS, MTOJIOKUTEIBHO BIIUSII HA
COCTOSIHME€ TIEPEKHCHOTO OKHUCIIEHHUs JIMOUI0oB Mo3ra (coaepkanue TBK-akTuBHMX NpOIyKTOB
JOCTOBEPHO YMEHBIIAIOCh) W AHTUOKCHAAHTHOM cucTembl. [Ipy 3TOM NpOUCXOIUIIO JOCTOBEPHOE
CHIDKEHHE Yy OOJIbHBIX JKMBOTHBIX COJEp)KaHHA COHUHIO3MHA M MOJISIPHOIO  COOTHOIICHUS
X0JIeCTepOII/COUHIOMUENIMH B TKAaHW MO3ra, a TakkKe LepamMuja B TJIMaIbHOM KIETOYHOW (pakuuu
Mo3ra. [lonydeHHsle TaHHBIE MOTYT CBHJIETENILCTBOBATE O MOJIOKUTEIBHOM BIIMSHUM BUTaMHMHA D3 Ha
(YHKIMOHUPOBAHNE CUCTEMbI [NIyTaTHOHA, C(PUHTOMHUEIMHOBOIO IMKIIA, AKTUBHOCTH MEPEKUCHBIX U
AHTUOKCUJAHTHBIX MpoueccoB B Mo3re rpu EAE.
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