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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Marucrepckas nquccepranus 70 c., 42 puc., 18 ta6:., 40 uCTOYHUKOB.

KimoueBsie  caoBa:  y-PAJIMOJINS, CTALIMOHAPHBIMI  PAJIMOJIUS3,
CBOBOJJHOPAIMKAJIbBHAA ®PATMEHTALMA, TJTIMIEPUH, ITPOU3BOJAHBIE
[NIMIOEPUHA,  TJIMOEPO®OCOOJIMIINABI, PAJMUOJIN3  PACTBOPOB
[ JIMEPUHA, U30TOITHBIN H-D DP®EKT, TSOKEJIAS BOJIA.

Heab: wu3yuyuTh BIWSHHUE TSDKEJIOM BOABI HA PaJAHAIlMOHHO-UHAYLIUPOBAHHBIC
NpeBpallleHus TJIHMIEPUHA, CPABHUTH Pa3IUyUs PaJAUALMOHHO-XUMHUYECKUX BBIXOJIOB
OPOJAYKTOB paAWOiu3a TIUIEpPUHA B JIETKOM W TsKeJIol Bojae. M3yuuth BiMsHUE
BBEJICHHE JICHTEPUsI B MOJISIPHYIO YaCTh TUAPOKCHIICOACPIKAITUX TIULIEPOPOCHOIUTIHTIOB
Ha MPOLIECCHI X CBOOOTHOPAIUKAIBHOM (PparMeHTaIuu.

O0beKT uccaeg0BaHuA: PAaCTBOPHI TNIMILIEPUHA B JIETKOW U Tskenou Boae, 0,010 M
BoAHbIC SMynbcun IM®T u JIMOI-d.

Metoabl ucciaenoBanusi: BOXXX-MC, I'X-MC, ctanimoHapHbIN pagndosus.

Bbo110 poBenieHo cpaBHEHUE PAAUAIIMOHHO-XUMUYECKUX BBIXOJ0B THIPOKCHUAIIETOHA,
3-TUAPOKCUTIPONIAHASI, TIUIEPUHOBOTO albJAECTU/A, JUTUIPOKCUAIIETOHA, TIMKOJIEBOTO
anbaeruaa, GopMalbIeruia u areTalbIeruaa A y-paauoiu3a 1eadpupoBansubix 1,0 M
u 0,10 M pactBopoB riuiepuna B H,O u D;0. YcTaHoBiaeHO CHUKEHUE pagUalliOHHO-
XUMHUYECKUX BBIX0/I0B MPpoiyKToB Ha 30% — 70% B TsKemoi BoJIE, a TAK)KE MOHUKEHHAs
aktuBHOCTh panukaia *CH,C(O)CH,OH B mporeccax BOCCTaHOBICHHS OTHOCHUTEIILHO
JIPYTUX YTIepOA-IICHTPUPOBAHHBIX PAJUKAJIOB, CBSI3aHHAS C JIETKOCTHIO OOpa3oBaHUS
BHYTPUMOJIEKYJISIDPHOM  BOJOPOJHOM  CBsI3U. BrepBble TMOKa3aHO Ha IIPUMEpE
mumupuctoundocharuauiraunepura (JJM®I'), uro BBeneHue aeruTepuss B MOJAPHYIO
gacTh Thunepodocdomunuga co CBOOOIHON THIPOKCUIBHOM TPYIIONW CHOCOOHO
MOIABJISITH MPOIIECCHl CBOOOTHOPATUKAILHON (parMeHTanuu. Tak, CHUKEHUE BBIXOJIA
docharuanoit kucnotsl A 0,010 M smynbcuit 1edWTepupoOBaHHOTO MO ToIoxkeHu0 C2
ocTtaTka rauuepuHa anainora JJM®I' cocraBnsieT 1-2 mopsiika, 4TO CBHIIETEIBCTBYET O
MEePCIEKTUBHOCTU UCCIIEOBAHUS JEHTEPOIUITUAOB B KAU€CTBE YCTOMYUBBIX B YCIOBUSIX
OKCHJATUBHOTO CTpeCcca COCAMHEHUIA.



AI'YJIBHAS XAPAKTAPBICTBIKA PABOTbDI

Marictapckas aeiceprarbist /0 c., 42 man., 18 ta6:., 40 kpeIHina.

KmouaBbin  caoBbl:  y-PAJIBIEJI3,  CTALBIIHAPHBI ~ PAJIBIEJIIS,
CBABOJJHAPAIBIKAJIBHASL ®PATMEHTALDBIA, TJIHISPbIH, BbBITBOPHbIA
[JIILSDPBIHA, N2 PAGOCDAJIITIABI, PAJIBIEJII3 PACTBOPAY
[JIILSPBIHA, I3ATOITHBI H-D D®®EKT, LIAXKKASA BAIIA.

Mbara: jpacneaBalp  YIUIBIY  ISDKKAd  Baibl Ha  padblallbliHA-1HIYIBIPABAHBISA
nepayTBapAHHI TUNIPPHIHA, TapayHallb aJApO3HEHHI paJbIAlbIifHA-XIMIYHBIX BbIXaaay
npaaykTay panpléniza TImdpbiHa Y I€rkai 1 mskkail Bagze. JlacienBaies  yIuibry
YBSII3CHHS TUTIPBIS ¥ najsipHaro YaCTKy TAPaKCUTYKITFOUAIOIIUbIX
riinepadocdaniniiay Ha mpandCckl iX cBaboAHapa bIKaIbHAN (hparMeHTAaIlblIi.

AO'eKT nacielaBaHHS: PAacTBOPHI TIIIPPbIHA ¥ JErkail 1 mskkait Bagze, 0,010 M
BOAHBIA dMYJIbcii JIM®I i IM®I'-d.

Metaasl aacaegaBanns: BOXXX-MC, I'X-MC, cranpissHapHbI pajibI&is.

brina mpaBea3eHa mapayHaHHE paablAlbIHA-XIMIYHBIX BbIXaJlay TiAPOKCIaldTOHA,
[IIPPBIHABAra albJdrifa, 3-TiApOKCINpanaHais, I3IiriApoKcialldToHa, TIIKoJieBara
aNbJdTIAY, (papMalbIdTiAy 1 alPTANBIATINY IS y-paabiéniza neaspoipaBadbix 1,0 M u
0,0 M Bomubix pactBopay rmimpeiHa ¥ HyO 1 Dy0. VYcranoynena 3HIXKEHHE
paabIAIbIiiHA-XIMIUYHBIX BbIXagay mpaaykray Ha 30% — 70% y 1spKkkait Baase, a Takcama
naHbKaHas akTeiyHacip paabikana *CH,C(O)CH20H ¥ mparpcax agHayineHHs alHOCHA
IHIIBIX ~ BYIJISIPOA-IPHTPABAHBIX  pajblKayiay, 3BA3aHas 3 JErKaclio YTBApIHHS
VHYTpBIMAJCKyJIIpHAd BaJapo/Hail CyBs3l. YTEPIIBIHIO Taka3zaHa Ha TNPBIKIAI3e
nimipeictainipochamipinrmnepeina (JAM®I), mro yBsian3eHHE NPUTIPHIA Y MaATSAPHYIO
yacTKy riippadocdaniniga ca cBabogHall TiApakCUIbHAN Tpymail 370JbHA TYIIBIIH
mparpchl cBaboIHapabIKaibHal parMenTansl. Tak, 3HDKIHHE BbIXaay ¢ocdarriaHai
kicnatel 17151 0,010 M sMynbCiit iodTIpbIpaBanara na cranoBimgy C2 actaTka riidpbiHa
anajara JIM®I cknagae 1-2 mapanky, IITO CBEIUBIIb a0 MEPCIIEKTHIYHACII JaciieIBaHHS
JenTepaniniiay y skacii YCTOHIIBbIX Ba YMOBAX aKCiJlaTbIyHAra CTpICy 31yUdHHSY.



SUMMARY

Master’s thesis 70 p., 42 fig., 18 tabl., 40 sources.

Key words: y-RADIOLYSIS, STATIONARY RADIOLYSIS, FREE-RADICAL
FRAGMENTATION, GLYCEROL, GLYCEROL DERIVATIVES,
GLYCEROPHOSPHOLIPIDS, RADIOLYSIS OF AQUEOUS GLYCEROL
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Objective: to study the effect of heavy water on the radiation-induced transformations
of glycerol, to compare the difference in the radical-chemical yields of the products of
glycerol radiolysis in heavy and light water. To study the effect of the presence of
deuterium in the polar part of glycerophospholipids containing hydroxyl moiety on the
processes of their free-radical fragmentation.

Object of study: glycerol solutions in light and heavy water, 0.010 M aqueous
emulsions of DMPG and DMPG-d.

Research methods: LCMS, GCMS, stationary radiolysis.

Radiation-chemical yields of hydroxyacetone, 3-hydroxypropanal, glyceraldehyde,
dihydroxyacetone, glycolaldehyde, acetaldehyde and formaldehyde formed during the y-
radiolysis of deaerated 1,0 M and 0,10 M aqueous solutions of glycerol in H,O and D,0O
have been determined and compared. The decrease in radiation-chemical yields of almost
all products by 30% to 70% was observed in heavy water. Radical -CH,C(O)CH,OH was
found to exhibit a diminished activity towards reduction compared to other carbon-
centered radicals, which is most likely due to the ease of formation of an intramolecular
hydrogen bond. The suppression of free-radical fragmentation due to the presence of
deuterium in the polar part of a glycerophospholipid with a free hydroxyl group was
shown for dimyristoyl phosphatidylglycerol (DMPG). The decrease in the yield of
phosphatidic acid is 1-2 orders of magnitude for 0,010 M emulsions of the DMPG
derivative deuterated at the C2 position of the glycerol residue. These results suggest
fruitful further researches on deuterated lipids as compounds with enhanced stability
under oxidative stress.



