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Bctyn. Muboknin aediunt BitamiHy B1 y niognHm
MO>e CYNpOBOKYBATUCHA CUMMTOMaMM NPOrpPecyyo-
ro NONHEBPUTY, ANS KOO XapaKTepPHi napecTesii, 3HN-
XEeHHs1 60NbOBOI, @ NOTIM i MMOOKOI YyTANBOCTI, aTak-
cisl, NocnabneHHsa CyXOXunkoBux pednekcie, M’a30Ba
cnabkicTb, nape3un, a B nojanblloMy — napanidi Ta
atpodia m’agie. Bka3aHi nopylIeHHS PO3BMBalOTLCA
CroYaTKy Ha HWXHIX KiHLiBKaX, PO3MOBCIOOXYIOYNCH B
noaanbLLIOMy Ha BEpPXHi KiHUiBKM Ta Tyny6. IHkonn cro-
CTepiraloTbCA CUMMMNTOMU YPAXEHHS YEepEernHux HepBiB
Ta aBTOHOMHOI HepBOBOi cuctemu [2]. Mapaniy gn-
XanbHOi MyCKynaTypu OnmcaHuni npu OTPYEHHI TI0OUHN
depmMeHTOM TiaMiHa3010, fka BUPOONISAETLCA AEAKUMU
BUOAMU LiaHoGakTepin i poswennoe TiamiH [5]. Kpim
TOro, MNPUMNYCKaeTbCs, WO AesKi BMNAAKM panToBOi
CMepTi HEMOBJIAT MOXYTb OyT NOB’A3aHUMK 3 MPUMNN-
HEHHSM nepefadi MOTOPHUX CUrHanis oo Agiadparmu,
3YMOBJIEHMM MOPYLLUEHHAM MeTaboniamy BiTamiHy B1y
niadparmansHomMy HepBi [9]. OgHak, B winomy, nediunt
BiTaMiHy B1 He acouitoeTbCS y AOCNIOHVIKIB K NPOBigHa
NpUYnHa NOPYLUEHHSA PYHKLIOHYBaAHHSA AMXabHOI MyC-
Kynatypu. Pasom 3 TuMm, BIACYTHICTb Bi3yallbHO 3ape-
€CTPOBaAHMX MPU 0OCTEXEHHI MaUiEeHTIBNPOSBIB Takux
nopyLleHb Npu TiaMiH-0ediLMTHOMY CTaHi HE O3Ha4Yae
BIICYTHOCTI Yy [AuMxanbHiN MyCKynaTypi MnaTtonoriyHux
3MiH, ki 3@ MEBHUX YMOB, HanNpuknag, Npy NOEgHaHHi
KifIbKOX Hecnpuatnmemx ¢akTopis, O MalTb OLHO-
CMPAMOBaHNM BMJIMB HA OPraHi3mM, MOXYTb MaTu KJTiHiY-
He 3HaYeHHS.

MeTolo poGoTu 6yno BU3HAYEHHS MapamMeTpiB
CKOPOYYBasIbHMX peakuin i3011b0BaHNX (DPEHIKO-remi-
niadpparmanbHUx npenaparis, OTPMMaHUX Bif MULLEN 3
Pi3HOI0 aniMeHTapHO 3abe3neyeHicTio BiTamiHoOM B1.

006’ekT i meToamu pocnimkeHHsa. [lna mopenio-
BaHHS CTaHy animeHTapHoro gediunty BitamiHy B1 Bu-
KOPUCTOBYBaIM MONOAMX MMULLIEN-CaMLIB BikoM 0ins
1 micauqa 3 noyatkoBow macoto Tina 10 — 12 r [11].
TBapuH paHLOMI30BAHO OiNVAM HA TPU EKCMEPUMEH-
TanbHi rpynu. TBapuHu | (TiaMiHKOHTPONBLHOI) rpynu
oTpuMyBanu 6e3 obMexeHb LUTY4HY TiaMiHKOHTPOJb-
Hy pieTy [11], gka mictuna 67,6 % ByrneBogis, 18%
Ginkie, 8% ninigis, BiTaMiHK (BkOYaouM 16 Mr/kr Ti-
aMmiHy rigpoxnopuay) Ta MiHepanbHi coni. TeapuHum i

(TiamiHoediunTHOI) rpynn oTprumMmyBann 6e3 obMexeHb
LWITYYHY TiaMiHOeIiunTHY OieTy, ska Oyna iAeHTUYHO
TIaMiHKOHTPOJIbHIN, ane He MicTuna TiamiHy. TBapuHu
Il (TiaMiHKOHTPOJIbHOI 3 aniMeHTapHUM OOMEXEHHSIM)
rpynu oTprUMyBanu TiaMiHKOHTPOJbHY AIETY, ane y Ao-
OOBIlh KiNbKOCTI, Ky cnoxueanu TBapuHu Il rpynn, wo
[03BONAN0 gudepeHuiloBatn Hacnigkn BrnacHe aedi-
LMTYy BiTamiHy B1 Ta MOXNMBOrro BNAMBY Ha MULLIEN aHO-
PEeKCil, L0 PO3BNBAETLCH B YMOBax HecTaui BitTamiHy B1
B OopraHi3mi. KOHTpOnb 3a pPO3BUTKOM aniMEHTapHOro
nediunty BiTamiHy B1 y TBapuH 34iNCHIOBaNM 3 BUKO-
pUCTaHHSAM HecneundiyHOro Mmetoay, Skuii 6asyeTbes
Ha BM3HA4YeHHi mMacu Tina, Ta cneundiyHoro MeToay,
AKnin nonsrae y GpayopmmMeTpruyHOMY BU3HAYEHHI BMIC-
Ty 3arajibHOro TiaMiHy y 3pa3kax rosiloBHOro Mo3ky [7].
[na pocnigkeHHs CKOpo4vyBasibHOI akTUBHOCTI none-
PEYHO-NOCMYrOBaHOr0 M’13a BUKOPUCTOBYBaNN i30-
NbOBaHi dpeHiko-remigiadpparmMasnbHi npenapatu, ki
oTpumyBanu Big TBapuH I, Il Ta lll rpyn Ha 10-in, 15-i
Ta 20-1 oeHb CNoXMBaHHS BiAMNOBIAHUX PaLLiOHIB B pe-
3ynbTaTti FOCTPOro ekcnepumMmeHTty. PoboTy 3 TBapuHa-
MW NPOBOAWAN 3 OOTPUMAHHSIM ICHYOUNX BIOETUYHUX
HOPM Ta Yy BIiAMNOBIAHOCTI 4O YMHHOIO 3aKOHOOABCTBA
[6]. Peectpauitio ckopoyyBanbHUX peakuin aiadpar-
MasibHOrO M’S13a 34iNCHIOBaNV B i3BOMETPUYHOMY PEXN-
Mi 32 [OMNOMOIrOK MExXaHOTPOHHOro gatymka 6MX1C.
NiBy nonoBuHy giadparmu po3millyBanu B NAeKCurma-
COBI BaHHOYL,, Yepes3 AKy Mpu KiMHaTHI Temnepary-
pi (20-210 C) 3 MOCTIAHOIO LWBUAKICTIO NPOMycKanu
HacunyeHuii kapboreHom (95% 02 ta 5% CO2) 6a3o-
BUn po3unH Kpebca Takoro cknagy (Mmonb/n): NaCl
- 137,0, KCI - 5,0, NaHCO3 - 11,0, NaH2PO4 - 1,0,
CaCl2 - 2,5, MgClI2 - 1,0, rmtoko3a — 11,0. BuxigHe Ha-
BaHTaXeEHHS Ha M’aA3 cTaHoBwIo0 12 MH. Oiadparmarns-
HUIA HEPB NOAPA3HIOBAIM MPSAMOKYTHVMU NOLUTOBXaMU
€/IEKTPMYHOro CTPyMy cynpamMakcumasibHOi CUim Tpu-
BanicTio 0,1 Mc 3 yacToToilo 2,67 c-1, aka Bignosigae
CepeHin 4acToTi AuxanbHuX pyxis My [3]. Ang OuiH-
KM HaOiMHOCTI CMHANTUYHOI Nepepadi y BkadaHnx BULLE
npenapartax Cuiy CKopoyeHb giadpparmanbHOro m’'sisa
y BiANOBIOb HA NOAPa3HEHHS HEpPBa BM3HA4aIn TPUYi:
1) B yMOBax OMMBaHHs NpenapaTty 3ragaHvim BuLle 6a-
30BMM po34MHOM Kpebca 6esnocepenHbo nepen no-
4YaTKOM MOro 3aMiHn Ha MmoamdikoBaHUn po34unH Kpeb-
ca, B IkOMy, Ha BigMiHy Big, 6a3oBoro po3uynHy Kpebca,
mictunocs 0,5 mmons/n CaCl2 ta 1,75 mmonb/n MgCl2;
2) yepes 25 xBUAVH Nicng no4aTky cynepdysii npena-
paTty moamdikoBaHMMm po3dunHoM Kpebcea; 3) nicnsa 3a-
MiHM MoaudikoBaHOro po3dnHy Kpebca Ha 6a3oBuii
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Tabnuusga

Maca tina, BMiCT 3arajsibHOro TiamiHy B rofiloOBHOMY MO3KYy Ta CUJ1a CKOPOYEHb
AiadpparmanbHOro m’sa3a B yMoBax CNoOXUBaAHHSA TBAPUMHaAMM LUTYYHUX AOIET
3 Pi3HUM BMiCTOM TiaMiHy

TpuBanictb yTpm- BmicTt 3aranbHoro | Cuna ckopodeHb | Cuna ckopo4YeHb M’sa3a
MYBaHHSl TBAPUH Ha Mpyna Maca TBapuvH, TiamiHy B MO3KYy, m’a3a 'y 6a3oBomy y mogudikoBaHOMY
BiANOBIAHUX LUTYY- | TBapWH r(n=10) MKI/I TKAHUHU po3uuHi Kpebca, po3uunHi Kpebca, MH
HUX AaieTax, AHi (n=7) MH (n=7) (n=7)
I 19,6+0,3 2,68+0,18 5,24+0,44 4,24+0,49
10 I 19,6+0,3 2,62+0,15 4,93+0,51 3,83+0,44
I} 19,4+£0,3 1,57+0,16**++ 4,74+0,60 2,70£0,37**++
I 20,8+0,4 2,79+0,08 5,42+0,41 4,25+0,37
15 I 16,4%0,4%# 2,60£0,12 5,29+0,45 4,13+0,48
1 14,6+0,3** 0,69+0,09**++ 4,44+0,51 0,89+0,08**++
I 24,6+0,6 2,91+0,15 4,96+0,36 4,10+0,38
20 I 14,10, 14## 2,49+0,20 4,86+0,51 3,68+0,44
1 12,1+£0,1** 0,42+0,04**++ 4,24+0,54 0,51+0,05**++

MpumiTtka: | rpyna — TiaMiHKOHTPONbHA, Il rpyna — TiaMiHKOHTPOJIbHA 3 aniMeHTapHUM obmexeHHsM, Il rpyna — TiamiHaediumTHa. [JaHi npeactaBneHi
y BUMNAAi cepefiHix 3HaYeHb £ noxnbka cepeaHboro. CTaTmcTnyHo BiporigHa BiaMiHHICTb (P < 0,01) mix Il Ta | rpynamum nosnadexa **, Il ta ll rpynamum

—++, Il Tal rpynamun — ##.

[0 MaKCUManbHOro BiJHOBNEHHSI CUNU CKOpPOYeHb [8].
AKLWLO cuna cKopoYeHb M’A3a Yy BiANOBiAb Ha nogpas-
HEeHHs HepBa Mig, Yac TPEeTboi peecTpaLii cTtaHoBUNa
MeHLLe Hix 85 % Takoi nig, Yac nepLioi peecTtpadii, AaHi
BUKJIIOYaNM 3 NoJasblunx po3paxyHkis [8]. CtaTtucTuu-
HY BIipOrigHICTb BiAMIHHOCTEN 3HAYE€Hb OOCNIOXKYBaAHNX
NnokasHukiB Bu3HayYanu 3a t-kputepiem CrblogeHTa
[4]. Y 3B’A3Ky 3 NpOBEAEHHSAM MHOXWHHUX MOPIBHSAHb
(Tpw rpynu) BiAMIHHOCTI BBaXkanu BiporigHumn npm P <
0,017 (nonpaska BoHdeppoHi) [1]. B poboTi BUukopuc-
ToBYBanW TiaMiHa rigpoxnopug BUpobHMLUTBa «Sigma»
(CLLA), a pelwwTy BiTaMiHHMX nNpenaparTis, WO BXOAUAN
[0 cknagy wTydHux giet, DL-MeTnoHiH Ta xoniH-Xxo-
pua — BupobHuuTea ICN (CLLA).

Pesynbratn pgocnigXeHb Ta X 0OroBOpPEHHS.
Maca Tina TBapuH | rpynu 36inbluyBanacs ynomox
BCbOro nepiony cnoctepexeHHs (20 gHis), TBapuH Il Ta
Il rpyn — Tinbkn ynoposx nepwmx 10 gHie, nicng 4oro
crnocTepiranocs ii N0CTynoBe 3MeHLLEHHS (Tabn.).

Y tBapwuH Ill rpynn octaHHe 06yMOBNIOBANIOCS aHO-
PEKCito BHACNJOK MPUMNVHEHHS HaAXOOXXEHHS B Op-
raHiam BitamiHy B1, y TBapuH Il rpynn — 3amMeHLweHHam
KifIbKOCTi OTPMMYBAHOT i>XXi Y BigMNOBIOHOCTI 3 ii BXXUTKOM
TBapuHamu Il rpynn Ha igeHTUYHUX CTpOKax yTpumy-
BaHHA. BMICT 3aranbHOro TiamiHy B roJioBHOMY MO3KY
TBapuH | Ta Il rpyn cTtatmcTUYHO BIiPOriAHO He PO3pis-
HSIBCS, B TOI Yac sk 'y TBapwuH Il rpynv 6yB cTaTMCTUYHO
BiporigHo (P < 0,01) MmeHWw M NopiBHAHO 3 TaK1UM y TBa-
puvH lill rpynn Ha 10-11 AeHb CNOXMBAHHSA LUTYYHUX Xap-
4OBWX pauioHiB BianoBiaHO Ha 41,4% i 40,1 %, Ha 15-1
neHb — Ha 75,3% i 73,5%, Ha 20-i neHb — Ha 85,6 %
i 83,1% (Tabn.). HaBegeHi oaHi ceigyaTh NPO PO3BU-
TOK aniMeHTapHoro oediunty BitamiHy B1 'y tBapuH Il
rpynun. Pazom 3 Tum, TBapuHun |l rpynu, He3esaxaroum Ha
aniMeHTapHe OOMEXEHHSs, OYEBUOHO, He CTpaxaanu

BiJ, 3MEHLLEHOro HaaxomxeHHs BiTamiHy B1. B ymoBax
cynepdysii 6azoBmM po3dnHom Kpebca, B sKOMy BMICT
ioHiB Ca2+ (2,5 mmonb/n) Ta Mg2+ (1,0 Mmmonb/n) 6yB
ONM3bKMM [0 TAaKOr0 Y BHYTPILHBOMY CepenoBULL Op-
raHisaMy, cuna CKopoYeHb AiadparmManbHOro Mm’ssa y
BiZNOBIAb HA NOAPA3HEHHS HEPBA B HEPBOBO-M’30BUX
npenapatax, oTpumanmx Big tBapuH I, Il Ta lll rpyn Ha
10-11, 15-1 1a 20-1 feHb CNOXMBaHHS BiANOBIAHMX paLli-
OHiB, CTAaTUCTUYHO BiPOriAHO He po3pi3Hsnacs (Tadsn.).
OueBunaHO, piBeHb Aenonspu3aauii M’s30BUX BOJIOKOH,
BUK/IKAHUI €0 aueTUnxoiHy, WO BUBINbHIOBABCS 3
HEPBOBMX 3akiHYEHb Y BiAMNOBIOb HA NOAPA3HEHHS Aia-
dbparmanbHOro HepBea, B 3a3Ha4eHNX YMOBaX BUSBUBCS
nocTaTtHiM, Wwob iHiujloBaT noTeHujan aii y m’a30Bux
BOJZIOKHAx Ta iX ckopo4eHHs. Cynepdysis HepBOBO-
M’A30BMX MnpenapaTtiB  MOAMDIKOBAHUM  PO34YMHOM
Kpebca 3 H13bkuM BMicTOM ioHiB Ca2+ (0,5 mmonb/n)
Ta BUCOKMM BMICTOM iOHiB Mg2+ (1,75 mmonb/n) B ycCix
BMNagKax Npu3Boamna A0 3MEHLUEHHSI CUAM CKOpPO-
YyeHb, WO, 3a AaHumm nitepatypu [8], 00yMOBNIOETLCS
4acTKOBUM ONOKYBaHHSIM HEPBOBO-M’SI30BOI Nepena-
yi. Mpu ubomy B ymoBax cynepdysii MmoandikosaHm
po3uHoM Kpebca cuna ckopoyeHb giadparmMarnbHo-
ro M’a3a B npenaparax, oTpumMaHux Big TBapuH | 1a ll
rpyn Ha 10-in, 15-i1 Ta 20-1 oeHb CNOXMBAHHSA BiAMNO-
BiOHMX paUuioOHiB, CTAaTUCTUYHO BIPOrigHO HE PO3PI3HS-
nacs (ta6n.). Pazom 3 TMM, B npenapaTax, OTprUMaHmnx
Big, TBapuH Il rpynu, cuna ckopo4veHb giadpparmarb-
HOro mM’sa3a B MoaudikoBaHOMYy pPo34nHi Kpebca byna
CTaATUCTMYHO BIiPOriAHO MEHLLOK MOPIBHAHO 3 TaKO B
npenaparax, oTpumMaHux Big, TBapuH | Ta |l rpyn, BXe Ha
10-11 oeHb eKCNepuMEHTY, | B N0A4aNbLLOMY 3MEHLLIYBaA-
nacs e CubHille B yMOBaxX 3 NMOMUONEHHAM TiaMiH-
nediumTHoro ctany y tBapuH Il rpynm (taén.). Lli paHi
0onocepeaKoBaHO CBiaYaTb NPO 3MEHLUEHHS HaOiMHOCTI
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HEpPBOBO-M'A30BOI nepegadi [8] B miadparmanbHOMy
M’A3i Nig BNAMBOM aniMeHTapHoOro gediunty BiTaminy
B1. NMocuneHHst 6n0kyto4oro eekTy BUCOKUX 03 iOHIB
Mg2+ Ha cuHanTuM4Hy nepepadvy B CKENETHOMY M’A3i
npw nornubneHHi nediumty BiTamiHy B1 B opranismi
[03BONIIE 3p0OUTY MPUMNYLLEHHS, WO aHaoriyHoro
edeKkTy MOXHa O4ikyBaTW i Bif, iHLUMX areHTis, 30aTHUX
CNpUYNHIOBATM BAOKYOUNIA BMIVMB HA HEPBOBO-M’SI30BY
nepegady. Tak, Hanpuknan, B KiHIYHIA NPakTuLi Mae
BEJIKE 3HAYEHHS ypaxyBaHHS BMJIMBY Pi3HOMAHITHUX
nikapcbkmx 3acobiB Ta iHWMX YNHHKUKIB (TemnepaTypa,
CYMyTHi XBOPOOW, MOPYLUEHHSA KUCNOTHO-JTYXXHOro 6a-
JlaHCY) Ha xapakTep HepBOBO-M’A30BOro 650Ky, 3A4ii-
CHioBaHOro miopenakcaHtamu [10]. Llinkom imoBipHoO,
wo pediunTt BiTamiHy B1 moxe Buctynatm B poni og-
HOro 3 ¢akTopiB, O NiABULLYIOTb PU3UK PO3BUTKY He-
BGaxaHux (NobivyHMx) edekTiB NpK 3aCTOCYBaHHI npena-
paTtiB uiei rpynu (edekTiB, aKi 30BHI CXOXi Ha Taki, WO

BMHMKAIOTb NPV Nepeno3yBaHHi MiopenakcaHTie). Pag
aHTWOIOTUKIB MOXe nocnabnoBaT CUHAMTUYHY Mne-
penady B CKENeTHUX M’A3ax, BUKINKAIOYM CUMMTOMU
MiaCTeHii y XBOpMX 3i 3MEHLLEHUM 3anacoM HagjiMHOC-
Ti HEPBOBO-M’5130B0Oi nepepadi [12], ogHiel0 3 NpuymH
OCTaHHbOI Moxe ByTu AediumT BiTamiHy B1 B opraHiami.

BucHoBkUu. CNOXMBAHHA MULLAMW LUTY4HOrO Xap-
4YOBOr0o pauioHy, no3b6aBneHOMYy TiaMiHy, Cnpuyn-
HIOE MPOrpPeCcrBHE 3MEHLLEHHS HALIMHOCTI HEPBOBO-
M’A30BOI Nepeaadi B giadpparmanbHOMy M’ A3i.

MepcnekTusmn noaanbLUUX DOCJliaXeHb.
OTpuMaHi pes3ynbratv WOAO BrUIMBY aliMEHTApHO-
ro gediunty BiTamiHy B1 Ha ckopodyBanbHi peakuiji
niadparmanbHOro M’a3a y Muwlen € axepenom eoyHaa-
MEHTasIbHUX AAaHWX, HA SKi MOXYTb ONuUpaTucs 4OoCNia-
HUKM B rany3sax dapmakonorii, aHecTesionorii, HeBpo-
norii, FirieHn xapyyBaHHS.
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CKOPOYYBAJIbHI PEAKLIT M’A3A B YMOBAX AJIIMEHTAPHOIO JE®ILUTY BITAMIHY B1
PomaHeHko O. B., Lllenenes C. €.

Pe3iome. Busyanu Bnave animMeHTapHoro gediumty BitamiHy B1 (TiamiHy) Ha ckopodyBasbHi peakuii giadpar-

ManbHOro M’A3a Muwi. B i3onboBaHnx dpeHiko-remMigiadpparmMmanbHUX npenaparax, OTPUMaHuX Bif TBaApWUH, SKi
CrnoXuBanu TiamiHAePiLNTHY AIETY, CMAa IBOMETPUYHNX CKOPOYEHD Y BiANOBIAb HA NOAPA3HEHHS HEPBA B MOAN®I-
KOBaHOMY pO34MHi Kpebca ¢ HM3bKMM BMICTOM ioHiB Ca2+ i BUCOKMM BMICTOM ioHiB Mg2+ Ha 10-i4, 15-11 1 20-11 gHi
YTPUMaHHS Ha AieTi 6ynu CTaTUCTUYHO BIpOriAHO MEHLUMMU, HiX B NpenapaTax, OTPUMaHUX Bif, TBAPUH KOHTPOJIb-
HOI rpynu Ta KOHTPOJIbHOT FPYNK 3 aniMeHTapHUM 0OMeXeHHsAM. T. 4., AediumT BiTamiHy B1 B opraHiami npnasognTb
[0 3HUXKEHHS HaOiMHOCTI CUHANTUYHOT nepeaadi.

Kniouogi cnosa: BitamiH B1, TiamiH, CKOpo4YyBasbHi peakLiii, HepBOBO-M’A30Ba nepenaya.

BicHuk npo6nem Gionoriti meanunHu — 2013 — Bun. 3, Tom 2 (103)

225



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOULUMHA

YOK612.816:612. 73: 577. 164. 13/. 131

COKPATUTEJIbHbIE PEAKLUMU MbIiWllbl B YCNOBUAX AJIMMEHTAPHOIO JOEDULUTA
BUTAMUHA B1

PomaHeHko A. B., LLlenenes C. E.

Pesiome. V3yyann BangHue anuMeHTapHoro geduvumuta sutammHa B1 (TnamuHa) Ha cokpatuTenbHble pe-
akumn amadparmManbHOM Mbiwubl MbilwK. B n3onmpoBaHHbIX dpeHnko-remmanadparMmanbHblX npenapaTax,
MOJIy4EHHbIX OT XMBOTHbIX, NOTPEONABLUMX TUAMUHOEDULNTHYIO ANETY, CUNa N3OMETPUYECKUX COKPALLEHWI B
OTBET Ha pa3gpaxeHune Hepsa B MoamdbuumpoBaHHOM pacTtBope Kpebca ¢ HU3knum cogepxxkaHmem noHos Ca2+ n
BbICOKMM coaepxaHmem noHoB Mg2+ Ha 10-i4, 15-i1 1 20-i gHU copepXaHust Ha ameTe Obln CTaTUCTUYECKM O0-
CTOBEPHO MEHLLMMMU, YEM B NpenapaTtax, Noay4eHHbIX OT XXMBOTHbIX KOHTPOJSIbHOW FPYNMbl U KOHTPObHOM FPyMbl
C a/IMMEHTapHbIM OrpaHnyeHnem. T. 0., oednumnT BUTaMmnHa B1 B opraHname npuBoanT K CHUXEHWNIO HAAEXHOCTHU
CUHaNTU4YeCcKol nepeaayn.

KnioueBble cnoBa: ButamvH B1, TmammH, cokpatuTenbHble peakuny, HepBHO-MbILLEeYHas nepegaya.
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Muscle Twitching in Conditions of Alimentary Vitamin B1 Deficiency

Romanenko O. V., Shepelev S. E.

Summary. Influence of alimentary vitamin B1 (thiamine) deficiency on twitching of mice diaphragmatic muscle
was investigated. Male mice, weighing 10 — 12 g at the beginning, were used. The animals were housed under
conditions of constant temperature (23 + 10c) individually in cages with screen bottom for prevention of cannibalism
and coprophagia and randomly divided into three different dietary groups for 20 experemental days. Animals of
control group was provided daily with a standard thiamine-controlled diet (16 mg/kg thiamine) with no limitations.
Animals of thiamine-deficient group was provided with a standard thiamine-deficient diet (with no limitations)
mostly analogous to thiamine-controlled diet but containing no thiamine. Animals of pair-feed group received a
standard thiamine-controlled diet, but daily consumption in these animals was limited and made similar to the
amount of food consumed by the animals of thiamine-deficient group within identical periods of cage housing (for
differentiation of the effects of anorexia related to the thiamine-deficient state in thiamine-deficient animals and
proper effects of B1 hypovitaminosis). The body weight of animals (non-specific marker of thiamine deficiency)
until the 10th day of feeding was sharply increased, but soon after this, animals of thiamine-deficient group showed
anorexia, and thus the amount of food available to animals of pair-feed group was similary reduced. Therefore,
profound loss of body weight in of thiamine-deficient and pair-feed mice was seen after 11 — 12 days of feeding.
The brain thiamine content was significantly reduced already by 10 day of feeding at thiamine-deficient animals
only. Animals were sacrificed on 10, 15 and 20 days of feeding. Every experimental group contained 7 animals for
each day of feeding. All experiments were performed on the phrenic nerve diaphragm muscle preparations. The
preparation was placed in a Plexiglas recording chamber and perfused with oxygenated Krebs solution at room
temperature. Electrical stimuli (0. 1 msec duration, 2. 67 Hz) were supplied to the phrenic nerve with a conventional
stimulator. The tendinous insertion was attached to a 6MX1C tension transducer. The initial tension was 12 mN.
Depression of the indirect twitch in low-Ca2+, high Mg2+ modified Krebs solution was used as a relative measure
of synaptic efficacy. The base Krebs solution (Ca2+/ Mg2+ concentrations (mM) 2. 5/ 1. 0) was then replaced with
a low-Ca2+, high Mg2+ modified Krebs solution (Ca2+/ Mg2+ concentrations (mM) 0. 5/ 1. 75), exchanged once
again at 5 min, and the twitch tension tested after a total of 25 min in the altered solution. Under these conditions,
transmitter release is reduced, whereas the direct twitch is unaffected. Therefore, reduction in amplitude of the
indirect twitch gives a relative measure of synaptic efficacy. Lastly, the muscle was allowed to recover in base Krebs
solution. The results were accepted if the twitch tension returned to at least 85 % of the starting value. In isolated
phrenic nerve diaphragm muscle preparations obtained from animals of control, pair-feed and thiamine-deficient
groups, differences of the amplitude of indirect isometric twitch tension in base Krebs solution on the 10th, 15th
and 20th days of feeding were not statistically significant. However, in preparations obtained from animals gettings
a thiamine-deficient diet, the amplitude of indirect isometric twitch tension in low-Ca2+, high Mg2+ modified Krebs
solution on the 10th, 15th and 20th days of feeding became significantly smaller than in preparations obtained from
animals of control and pair-feed groups. The data show progressive alterations of neuromuscular transmission
with thiamine-deficiece development. Thus, vitamin B1 deficiency in the organism provokes the decreasing of
neuromuscular transmission safety, what can lead to motor functions disturbances.

Key words: vitamin B1, thiamine, twitch tension, neuromuscular transmission.
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