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MexaHi3MH NPOHUKAHHS TIIILEPUHY Kpi3b MeMOpaHu
EPUTPOLIUTIB JIIOIUHK € Hapa3i TUCKYCIHHUM IHTaHHSIM.
[ninepuH — HAROLIBII TIAPOQITBHUMN 3 BIIOMHX KPI1OIIPOTEK-
topiB. KoedimienT oro po3momisly Mixk TiapohoOHOO
(a3oro Ta Bomoro ctanoBuTh 0,005, 10 HA TOPSITOK MEHIIIE,
Hix 1,2-niponanziony (0,076). Tomy #oro npoHuKaHHS Kpi3b
JinigHU Oirap BKpail yTpyaHeHo. Ae Oyo moKa3aHo, M0
00po0OKa epUTPONUTIB CYyIb(PTiIPUIBPHUM pEarcHTOM
pCMBS, 1110 € G10KaTOpoM OITKOBHUX KaHAaJIIB, HE BIUINBAE
Ha TX POHMKHICTB JI0 TIIILEPHHY, i 3p00IEHO BUCHOBOK, LII0
DIIEPHH POHUKAE B €PUTPOLIMTH JIMIAHUM HUIIX0M. B ToM
K€ yac B IHIIUX poOOTaxX MOKa3aHo, 0 B MEMOpaHax epuT-
POLIUTIB JIIOAMHYU ICHYIOTh DIILIEPHHOBI KaHAIH, YTBOPEHI
KaHaJIoyTBOpIoounM OiikoM AQP3, i rminepuH, SAkuid Ha
JYMKY aBTOpIB, IPOHUKAE B Ili KJIITHHH 110 CrIeHU(PIYHIM
KaHaJIaMm.

Enepris aktuBarii — oHa 3 HAHBKITUBIIIHX XapaKTSPUC-
THK TPAHCHOPTHHUX HPOLECiB. APryMEHTOM Ha KOPHCTh
TPOHHMKAHHS MOJICKYJT Kpi3b ITa3MaTHYHI MEMOPAHH 38 THM
YH {HIIAM MEXaHi3MOM € 3HAYeHHS BUJUMOI CHEepTii aKTH-
Balii 0pOro mpouecy. Ha mpakTuui 4ucenbHy BETHYHHY
eHeprii akTuBarlii (£ ) BU3Ha4aroTh 3 Haxuity rpadika In & Biz
1/T 3rimHo 3 piBHsIHHSIM ApeHiyca. [I[poHnKaHHIO pe4OBHH
3a KaHaJbHUM MEXaHi3MOM BIZINOBIIa€ 3HAUCHHS eHEepril
akTHBaii B qiana3oHi 15-25 k/Ik/Molib, sIKe y3ropKy€eThCs
31 3HaYeHHsIMU eHeprii aktuBauii audysii B 00’eMHOMY
pozunHi. [Ipy MPOHUKAHHI MOJIEKYIT IIUIIXOM PO3YHHEHHS
1 muys3ii B i THOMY MaTPUKCI CHEpTis aKTUBAIIil Ma€ 3Ha-
yerHs 30-85 k/Ix/Momb i OiibIe.

Jnst BU3HAYCHHS MEXaHi3MiB HPOHHKaHHS TIIINEPHHY
B €PUTPOLIMTH JIFOAUHU HaMH OyJia TOCIIiJUKEHA TeMITepaTyp-
Ha 3aJIe)KHICTh MPOHUKHOCTI MEMOpPaH €PUTPOLHUTIB IS
MOJICKYT Ii€] pEYOBUHU B fAiana3oHi remneparyp 37...4°C.
KoediuieHTr NpOHUKHOCTI BU3HAYAJIM 3 YACOBHX 3aJI€KHOC-
Teif reMoJIi3y epUTPOLMTIB Y BOAHUX PO3YHHAX [VIILIEPHUHY,
OTPUMAaHUX METOJIOM MaJIOKyTOBOI'O PO3CIIOBAHHS CBITJIA.

Y pesyinbrari anpokcuMalii eKCepuMeHTAIbHUX TOYOK
B KOOpIMHAaTax ApeHiyca Oyiy OTpUMaHi 3HaYeHHs eHepril
aKTHUBAIli{ IPOHUKAHHS TJIIICPUHY KpPi3h MEMOpaHH €pUT-
porumTis moauHu: 76 + 13 xJ/Monb B iana3oHi TeMreparyp
37...16°C ta 159 £ 15,6 x/Ix/mMonb B maianazoni 12...4°C.
OtpumaHi y HaIoMy JOCIIPKCHHI 3HAaUCHHS €HepTii aKTH-
BaIlii XapaKTepHi AJIA JIiITi THOTO IUIAXY. B TOii ske 9ac BoHU
MIPAaKTHYHO CHIBIAJAl0Th 3 TAKUMH ITPH BUKOpPHUCTaHHI 1,2-
MPOIAHIIONY 1Sl 00POOJICHHUX OJI0KATOPOM OLITKOBHX KaHAIIB
€pHUTPOLMTIB (TOOTO JJIsi IPOHKKAHHS 1,2-IIPONaHAIoNy Kpi3h
JIiniHui Gimap), Xxo4ua sl Takoi HaA3BUYaiHO rinpodiibHOT
PEYOBUHH, SIK TITILIEPUH, MOXHA OyJ10 O 04iKyBaTH I1ie O1JIb-
IIMX 3HAYEHb SHEePTii aKTHBAILii.

TakuM 4MHOM, NUTAHHS PO MEXaHI3MU MPOHUKAHHS
IJIIEepUHY B €PUTPOLUTH JIFOJMHHU OTPeOye ITOJaIBIIOTO0
BHUBYCHHS.
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Nowadays the question about mechanisms of glycerol
penetration through the membranes of human erythrocytes
is debatable. Glycerol is the most hydrophilic known cryo-
protectant. Its distribution coefficient between the hydro-
phobic phase and water is 0.005, which is far less than 1,2-
propanediol coefficient (0.076). Therefore, its penetration
through the lipid bilayer is extremely difficult. But there was
shown that treatment of erythrocyte sulthydryl reagent
pCMBS, being a blocker of protein channels, did not affect
their permeability to glycerol and concluded that glycerol
penetrated into erythrocytes with lipids. At the same time,
other researches show that in human erythrocyte membra-
nes there are glycerol channels formed by channel-forming
protein AQP3, and glycerol penetrates into these cells
through specific channels.

Activation energy is one of the most important charac-
teristics of transport processes. The value of visible activa-
tion energy of this process is an argument in favor of mole-
cules penetration through the plasmatic membranes with
one or another mechanism. In practice, the numerical value
of activation energy (£ ) is determined by curve slope In &
from 1/T according to Arrhenius equation. Penetration of
substances with channel mechanism corresponds the acti-
vation energy value within the range of 15-25 kJ/mol, agreed
with activation energy values of diffusion in bulk solution.
Activation energy during penetration of molecules by dis-
solution and diffusion has a value 30-85 kJ/mol or higher in
lipid matrix.

To establish the mechanisms of glycerol penetration in
human erythrocytes we investigated the temperature depen-
dence of erythrocyte membrane permeability for molecules
of this substance within the temperature range of 37...4°C.
Permeability coefficients were established with time-depen-
dent hemolysis of erythrocytes in glycerol aqueous solu-
tions, obtained by small-angle light scattering.

As a result of approximation of experimental points in
Arrhenius coordinates there were obtained activation ener-
gy values of glycerol penetration through the membranes
of human erythrocytes. It was 76 + 13 kJ/mol within the
range 37...16°C and 159 + 15.6 kJ/mol in 12—-4°C. The acti-
vation energy values obtained in our study are characteris-
tic for lipids. At the same time, they practically coincide
with those using 1,2-propanediol for channel blocker of
erythrocytes treated with protein (i. e. for penetration of
1,2-propanediol through the lipid bilayer), although we
would expect higher values of activation energy of an
extremely hydrophilic substance as glycerol.

Thus, the question about the mechanisms of glycerol
penetration into human erythrocytes requires the further
study.
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