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YcTaHOBICHHE B3aWMOJECHCTBUS KPUOIPOTEKTOPOB C
KJIETOUYHBIMH MEMOpaHaMH SIBISIETCS BaXKHBIM 3TaroM
ITOJITOTOBKH K XPaHEHHUIO OMOIOTHYECKUX 00beKToB. st
BBISICHCHHSI HEKOTOPBIX acIIEKTOB 3TOTO B3aWMOACHCTBHUS
UCTIOJNB3YIOT MOJeNbHBIE (POCHOTUIHIHBIE MEMOPAHBL.

Lenp qanHO# pabOTHI — YCTAHOBIEHUE BIUSHUS KPUO-
IIPOTEKTOPOB I'PYIIIBI OKCHATHIINPOBAHHBIX ITPOU3BOJHBIX
IIMLEepUHa (OSFH) CO CTEIEHSIMH NOJIUMepU3atuu n =15, 25
1 30 Ha (a30BbIC COCTOSHUS U TIEPEXObI, CTPYKTYPHBIE
napaMeTpbl MOJICIbHBIX JIMITHIHBIX MEMOpaH.

MozenbHbIe TUHAIHbIE MEMOPaHbI HA OCHOBE JIUIIANb-
mvuromwidochaTuam-xonwHa (I1DX) ObUH TPATOTOBICHE
Ha cy6dazax Bona/O0I" u Boja/MIMLEPUH € BapbUpPOBa-
HHUEM KOHIIeHTpaiuu kpuomnporekropa ot 0 1o 100 mac.%.
®a3oBble EPEXO]bl B CUCTEMAX I[HdJX/Boz[a/OSFn "
JATIDX/Boma/TUIepiH HCCIIEI0BAIH METOIOM TU(depeH-
LAAIBHOW CKaHUPYIOLIEH KaJOPUMETPUU C IIOMOLIBIO
mukpoxkanopumetpa «DSC 1» («Mettlery, [IBeiinapus) u
METOJOM MaJIOyIJIOBOTO PEHTTC€HOBCKOTO pacCesHUs
(MVYPP) ¢ nomompio cnekrpomerpa «SmAxs-3000»
(«Rigakuy, SInonus). Meromom MY PP onpenensiin nepron
MOBTOPAEMOCTH D 6ucnoes JIIPX B renesoit (L D>
CKJIauaTon (P ) MOKMIKOKpHCTAIIIHYeCKol (L ) pazax.

Iloka3zano, 4To 3aMeHa BOIEI Ha 03F NIPUBOJNT K
CYILIIECTBEHHOMY yYBEINYEHHUIO TeMIepaTyp npeanepexozla
(L -P ) U IUIABJICHUS (P - L,) MonenbHON MeMOpaHBbL.
Hpn TOM BIHSHHE KpI/IOHpOTGKTOpa BO3pAacTaeT B psay
03I’ _,>O00rI' _,. > 00T _,, 9T0 MOKET OBITH CBA3aHO C
YMEHBIICHHEM YIEIbHOTO KOJIMYECTBA IPYII, YIaCTBYIO-
urux B conbBaTtanuu JI1OX. [Tuk nnaBiaeHus coxpaHseTcs
BIw1oTh 10 100 macce.% OBI'n, uTo BMecTe ¢ maHHEIMI MY PP
CBHIETENIBCTBYET O COXPAaHCHNH MYJIETHONCIIONHOW OpraHu-
3alMU MOJICIIBHBIX MEMOPaH.

OOHapyXeHO BO3pacTaHWE DHTAJIBIHUHU TJIaBICHUS
MeMOpaHEI B IPUCYTCTBUM viepuHa B OOI" __, uTo MoxeT
CBHIETEIHCTBOBATH O IIEPEX0/Ie MEMOPaHBI B HHTEPIUTHTH-
poBanHy10 a3y rens (L ) [lokasano ysenmmuenue DB L -(hase
U yMmeHsbIneHue D B L -daze ms cucremsl JAIIDX/Boga/
TIMLEPUH C TOBBILIEHHEM KOHIICHTPAINH DINIEPHHA, YTO
noATBepkaaeT obpasosanue L, -dazpl. IIpu 3TOM BO Beex
(azax cucTembl JIHGDX/Boua/OL%F _s D cumkaetcs ¢ ysenu-
YeHHEM KOHIIEHTPALUU KPUOTIPOTEKTOpa. DTO, BEPOSITHO,
00YCIIOBIICHO YyMEHBIICHUEM TOJIIIMHBI BOJHOW POCIIONKH,
a He JIMIIIHOTO OHCII0s, Kak npH (pasoBom nepexone Ly — L.
BbIsiBIICHBI pa3iUuHbIe TEMIIEPATYPHBIC 3aBUCUMOCTH D’s

L -dase B npucyrcreun mmuepuna u OO .
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Studying of cryoprotectant interactions with cell
membranes is an important step in preparing to a storage of
biological specimens. To elucidate some aspects of these
interactions, the model phospholipid membranes are used.

The aim of this work was the establishing of the effects
of oxyethylated glycerol cryoprotectants (OEG ) with
polymerization degree n = 5, 25 and 30 on phase states,
phase transitions and structural parameters of model lipid
membranes.

Model lipid membranes based on dipalmitoyl phosphati-
dyl choline (DPPC) were obtained on water/OEG_and water/
glycerol subphases with cryoprotectant concentration
varied within 0 to 100 % w/w. Phase transitions in DPPC/
water/OEG_and DPPC/water/glycerol systems were studied
by differential scanning calorimetry (DSC) by means of
Mettler DSC 1 calorimeter (Switzerland) and small-angle X-
ray scattering (SAXS) by means of SmAxs-3000 spectrometer
(Rigaku, Japan). Lamellar repeat distances, D, in gel (L s
ripple (P;) and liquid crystal (L) phases were determlned
by SAXS.

It was demonstrated that water substitution by OEG_
led to a substantial increase of the pre-transition (L, — P )
and melting (P, — L,) temperatures. This effect increases fn
the row OEG__. > OEG__,. > OEG__,, which can be attri-
buted to lowering of the relative number of groups that
contribute to the DPPC solvation. Melting peak persists up
to 100% w/w OEG , which together with SAXS data shows
that the membrane multilamellar structure is preserved under
these conditions.

Increase of melting enthalpy was detected in the presen-
ce of glycerol and OEG_,, which indicated the interdigi-
tated (L ) gel phase format1on For DPPC/water/glycerol
system, Pthe D values increased together with glycerol
concentration in L, phase and decreased in L, phase. This
evidenced for L, phase formation in this system. However,
in DPPC/waterfOEG 5 system, D decreased together with
OEG . concentration in all phases. This could be ascribed
to depl5 tion of the water interlayer thickness rather than
decreasing of the lipid bilayer thickness, which was
characteristic forL — Ly phase transition (1nterd1g1tat10n)
Different temperature behavior of the D values in L, phases
for glycerol and OEG,_, were observed and discussed.
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