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s HaydHO 0OOCHOBAHHOTO TMOAX0/Aa K pa3padoTke
METO/IOB KPDHOKOHCEPBUPOBAHMUS ONOIOTHUECKHX 0OBEKTOB
HEO0OX0AMMO 3HATh PsiJi OMOPU3MUECKUX MapaMeTpOB
KJIETOK: 00beM, IIOMIa b IIOBEPXHOCTH, KOJIMYECTBO OCMO-
THYECKH aKTUBHOW BOJIBI, IPOHUIIAEMOCTH MEMOpaH KIIETOK
JUIS1 KPUOTIPOTEKTOPOB. B paboTe n3yyeHa npoHUIIaeMOCTh
MeMOpaH HATUBHBIX U MPOWHKYOHMPOBAHHBIX C PTYTHBIM
cynbGruapunsHeiM peareHToM (pCMBs) spurpouuton
KPBICHI ¥ KPOJIUKA JUTS psiia AUO0JIOB (7 COeMHEHNH) B 3aBH-
CHMOCTH OT UX CTPYKTYpHOU n3omepun. Beibop kpronpo-
TEKTOPOB 00YCIIOBJICH MIMPOKUM ITPUMEHEHHEM JHOJIOB B
IIPaKTHKE KPHOONOIOTHH JUIsI KPHOKOHCEPBUPOBaHMS OHO-
JIOTHYECKUX 00BEKTOB Pa3HOTO YPOBHS OpraHU3alHH.

MeTooM MasIoyTJIOBOTO PACCEHBAHMUS CBETA C JIIMHON
BosHBl 1000 HM ompeneseHbl k03()GUIMEHTHI TPOHHUIIAC-
MOCTH MEMOpaH HaTHBHBIX SPUTPOLIMTOB KPHICHI U KPOJIHUKA
JUISL TMOJIOB TIpH TeMnepatypax 25 u 37°C, a Takxe 3puTpo-
LUTOB, MOAU(UINPOBAHHBIX MHKYyOAanMeH ¢ PTyTHBIM
cynbdrunpunsabiM pearentoM (pCMBs) — Grokaropom
0eJIKOBBIX BOJHBIX KaHaoB (Oenok nosnocs 3) npu 25°C.
PaccunTaHbl 9HEPT UM AKTUBALIMH IEPEHOCA MOJICKYJI IHOJIOB
yepe3 MeMOpaHbl HATUBHBIX dPUTPOLUTOB KPBICHI H KPO-
JIMKa B inarna3oHe temieparyp 25-37°C u yepes MeMOpaHsbI
TIPOMHKYOHPOBAaHHBIX 3puTponToB ¢ pCMBs ipu 25°C.

YCTaHOBIICHO, YTO ITPOHUIIAEMOCTh H3YUEHHBIX BEII[ECTB
yepe3 MeMOpaHy S)PUTPOLIUTOB KPHICHI BBIIIIE, UeM KPOJIHKA,
4TO 00YCIIOBJIEHO 0OJiee BBHICOKON TEKy4eCThbIO MeMOpaH
SPUTPOLIUTOB KPBICHL.

[MomyueHHbIe TaHHBIE CBUAETEIBCTBYIOT, YTO MEXaHN3M
MIPOHHULIAEMOCTH IHMOJIOB Yepe3 MEeMOPaHBI SPUTPOLUTOB
KPBICHI U KPOJIMKA UMEET CIIOKHBIN Xapakrep. [laccuBnas
nuhy3us KpUOIPOTEKTOPOB B 3PUTPOIUTHI KPBICH H
KPOJIHMKA OCYIIECTBISIETCS ABYMS aNbTePHATHBHBIMHU ITyTSI-
MU —yepe3 ruapodiIbHble BOIHBIE KaHAIIBI (JaHHbIE HHTU-
O6upoBaHUs MpoHULAeMocTH ¢ O6imokatopom pCMBs) n
HETIOCPEICTBEHHO Yepe3 JINITUHbIN OMcIIoH (3HaunMast 3aBH-
CUMOCTH K03 (HHUIINEHTOB TPOHUIIAEMOCTH BEIIECTB OT UX
“runpooOHOCTH” ¥ BRICOKHE 3HAYCHHS YHEPTUH AKTHUBAIIN
HocJie MHKyOrnpoBaHus 3puTporutos ¢ pCMBs). 1,2-0ytan-
Jmon — Hanbosee TupodoOHOe COeANHEHHE B PSLY IHOJIOB
IIPOHUKAET B 3PUTPOLUTHI IPEUMYILECTBEHHO Yepe3 JIUITH/I-
HBIH OMCIIOH ¥ TONBKO HE3HAYUTEIILHOE KOJIMYeCTBO (He 60-
nee 16—18%) crioco0Ho k nuddy3un yepes ruapopHuiIbHbIE
6enkoBbie TTIOpHI. He BBIABIEHA HOCTOBEpHAS KOPPEIALUs
IPOHHUIIAEMOCTH MEMOPaH IPUTPOIIUTOB KPHICHI M KPOIHUKA
JUTSl U3yYEHHBIX TMOJIOB OT TEOMETPUYECKHX apaMETPOB UX
MOJIEKYJI.
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For scientifically substantiated approach in designing
the methods for biological object cryopreservation it is
necessary to know some biophysical cell parameters: volu-
me, surface area, amount of osmotically active water, cell
membrane permeability for cryoprotectants. Membrane per-
meability of rat’s and rabbit’s active erythrocytes and those,
incubated with mercuric sulthydryl reagent (pCMBS), for
diol series (7 compounds) depending on their structural
isomerism, has been studied in the research. Cryoprotectant
choice is stipulated by a wide diol application in cryobio-
logical practice for cryopreservation of biological objects
with different organisation level.

The membrane permeability coefficients of rat and
rabbit’s native erythrocytes for diols at 25 and 37°C, as well
as the erythrocytes, modified with incubation of mercuric
sulfhydryl reagent (pCMBS): blocker of protein aqueous
channels (band 3 protein) at 25°C, have been determined
using the method of small-angle light scattering with
1,000 nm wavelength. Activation energies of diol molecule
transfer through the rat and rabbit’s native erythrocyte
membranes within 25-37°C range and through those of ery-
throcytes, incubated with pCMBS at 25°C, have been calcu-
lated.

Permeability of studied substances through rat’s eryth-
rocyte membrane is higher than in rabbit’s ones, that is sti-
pulated by a higher fluidity of rat’s erythrocyte membranes.

The data obtained testify to the fact that the mechanism
of diol permeability through rat’s and rabbit’s erythrocyte
membranes is of complex nature. Passive cryoprotectant
diffusion into rat’s and rabbit’s erythrocytes is realised by
two alternative ways: through hydrophil aqueous channels
(data of permeability inhibition with pPCMBS blockers) and
directly through lipid bilayer (significant dependency of
substance permeability coefficients on their “hydrophobi-
city” and high values of activation energy after erythrocyte
incubation with pCMBS). The most hydrophobic compound
in diol series: 1,2-butanediol penetrates into erythrocytes
mostly via lipid bilayer and only small number (not higher
than 16-18%) is capable to diffuse through hydrophilic
protein pores. No statistically significant correlation of rat’s
and rabbit’s erythrocyte membrane permeability for studied
diols on geometric parameters of their molecules has been
revealed.
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