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Haii0iy1b111 a1eKBATHOO MOEIIIIO [IJIS JOCIHKEHHS
aIre3iiHUX BIACTUBOCTEH JIAKTOOAKTEPIH € enmiTemianbHi
KJIITHHY TOHKOTO KUIIIEYHHKA — SHTEPOLUTH. BimMiHHOCTI
MK €HTEpOIMTaMHU Pi3HHUX AOHOPIB MiABHUIIYIOTH
BapiabeMbHICTh PE3YIIBTATIB BUBUCHHS OaKTepiiHOT aaresil
in vitro. ToMy KpiOKOHCEpPBYBaHHS MEBHOI KiJIKOCTI
KIIITHH, OTPUMaHUX 13 €IMHOTO JDKeperna, Moxe OyTh
OJTHUM 13 IIUISIX1B BUPILICHHS JaHOI TPOOJIEMH.

Bigomo, mo xoedimieHTH TPOHUKHOCTI MeMOpaH
KJIITHH BiirpaloTh BaXAUIHBY POJb Y IMpoIecax, IIo
MPOTIKAIOTh 38 HU3bKOTEMIIEPaTyPHOTO KOHCEPBYBaHHSI.
KoedinieHTH MIPOHUKHOCTI TSI MOJICKYJT BOJIH 3HAYHOIO
MipOFO BU3HAYAIOTH ONITHUMAJIbHI IIIBUIKOCTI OXOJIO/KEHHS
miJ 9ac 3aMOPOKYBaHHS, a KOe(illieHTH MPOHUKHOCTI
PEUYOBHH, SIKi BAKOPHCTOBYIOTECS SIK KPIOTIPOTEKTOPH, —
9acoBi MapaMeTpu MpoIeaypr eKBiIiOparii KITHH Y
cepenoBHIIi KpiokoHcepByBaHH: [1]. Panime [1, 2] O6ys
PO3pOOICHUH aNTOPUTM BU3HAYCHHS KOE(DiIi€HTIB
MPOHHUKHOCTI KIIITHHHUX MeMOpaH 3a 3MiHAMH 00’ €My
KIIITHH Yy 4Yaci IpH iX BMIIIEHHI B CEpEIOBHUIIE 3 MPO-
HHUKAIOUOI0 PedOBHHOI0. OTHNM 13 B)KIMBHX IapaMeTpiB
IUTSI PO3PaxyHKY KOS]illieHTIB IPOHUKHOCTI IIA3MaTHYHOT
MeMOpaHHU 3a 3rafaHUM aJTOPUTMOM € OCMOTHYHO
HEaKTHBHUH 00’ €M KITITHHH.

Merta po60TH — BU3HAYCHHSI OCMOTUYHO HEaKTHBHOTO
00’eMy EHTEPOIIUTIB MUIIII.

ExcriepuMeHTH MPOBOJIMIM BiANOBIAHO N0 «3a-
ralbHUX IPHUHIOUIIB €KCIEPUMCEHTIB Ha TBapHHAX»,
cxBajieHuX V HallioHaJbHUM KOHIpecoM i3 010eTHKH
(Kuie, 2013) i y3romKkeHuX i3 MOJIOKEHHSIMH «EBpPO-
neiicbkoi KOHBEHIIT PO 3aXUCT XPeOSTHUX TBAPHH, SIKi
BHKOPHUCTOBYIOTHCS JJIsI eKCIIEPUMEHTAIIbHUX Ta 1HIITHX
HayKoBHX Iinei» (Ctpacoypr, 1986).

EHTeponuTy BUALISIIN 3 TOHKOTO KUAIIEYHUKA MHIII
3a MetonoM J. Carter [4]. TBapuH 3a01BajIH TUCIOKAIIIEIO
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Small intestine epithelial cells, i. e. enterocytes are
the most adequate model in studying adhesive properties
of lactobacteria. Differences between enterocytes from
different donors increase the variability of results,
obtained when investigating bacterial adhesion in vitro.
Therefore the cryopreservation of the certain amount
of cells, derived from the single source may be one of
the ways to solve this task.

Coefficients of cell membrane permeability are
known to play an important role in the processes, occur-
ring under low temperature preservation. The permeabi-
lity coefficients for water molecules largely determine
the optimal cooling rates during freezing, and those for
the substances used as cryoprotectants, greatly specify
the time parameters of cell equilibration in cryopreser-
vation medium [2]. There was developed previously [2,
3] the algorithm for determining the permeability coef-
ficients of cell membranes by the changes in cell volume
in time while placing them into the medium with a
penetrating substance. The osmotically inactive cell
volume is one of the important parameters to calculate
the permeability coefficients of the plasma membrane
according to the mentioned algorithm.

The research aim was to determine the osmotically
inactive volume of murine enterocytes.

Experiments in animals were performed according
to the General Principles of Experiments in Animals
approved by the 5" National Congress in Bioethics (Kyiv,
2013) and agreed to the statements of European Con-
vention for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes (Stras-
burg, 1986).

Enterocytes were isolated from murine small intestine
with the Carter’s method [1]. Animals were sacrificed
by cervical vertebrae dislocation. The small intestine was
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mUHHUX XpebuiB. TOHKY KMIIKY BUAAISIM Ha 4 cM
HIDKYE IijJopyca Ta Ha 5 CM BHINE CJIINMOi KHUIIKH,
npomuBaiy po3uuHoM 0,15 M NaCl kimHaTHOT Temre-
parypu A BUAAICHHS KUIIKOBOTO BMICTY Ta Hapi3ain
Ha cerMeHTH po3Mmipom 10 cM. CerMeHTH BUBEpTANH 32
JOTIOMOTO0 IIIACTHKOBOTO CTEPXKHS 1 MPOMUBAIH B
KpIDKaHOMY cepeioBHIi XeHkca («Biowest», @panitis).
CrepkHi 3 cerMeHTaMH ITOMIIITAIN Y IITACTUKOBHUH (HIaKOH
i3 TIMOTOHIYHIM PO3YMHOM Ta iHKyOyBamm 10 XB mpu
37°C. Po3unn mictuB 65,7% cepenoBuma J[ronp0exo
(pocdaruuii 6ydep 6e3 Mg?* abo Ca*", pH 7,0); 34,25%
TPUIUCTIIILOBAHOI Boau 1 0,94% MOMiBIHIIIIPOTIIOHY
(«Sigmay, CHIA) i3 cepeaaporo M. M. 40000. Ocmo-
JMSApHICTE po3umHy ckiaxana 195 mOcmouns/n. Jlami
PO34YMH BUIAJISUTH, IO CETMEHTIB oaBaiii 30 MJT TOTO K
po3uuHy KiMHaTHOI Temmeparypu (22...25°C) Ta iHKy-
OyBaJIi BIIPOIOBK roguuu 3 Biopamiero 90—100 xB™! Ha
wiaTdopmi rryrepa. I1ics mporo CycrneHsiro KIITHH, SKi
BUIIUTHIINCS BiJ KUIIKOBOI MOBEPXHI, MEPEIUBAIN Y
poOipKHU Ta 0caKyBaIi HeHTpruyryBanHsIM 10 XB mpu
500g. Hamocan cepenoBuiiia BUAAISIIN, & KITITHHH PECYC-
MIEHTyBaM B KPH)KAaHOMY CEPEIOBHUIII XEHKCa Ta IPO-
ITyCKaJIX Yepes3 MoABiiHNI HelTOHOBHH (inbTp.

Jis BU3HAUYEHHS OCMOTHYHO HEAKTHBHOTO 00’ €My
KJIITHHH BMIIIYBaJIU Y PO3YIHN HEIIPOHUKAIOUO1 PESIOBH-
U (NaCl) i3 xoHnenTpainismu Bix 0,15 no 1,5 mons/i.
O06’eM pO34MHIB Ha TTOPSAIOK IIEPEBUIILyBAB TOYATKOBHIA
00’€eM KITHHHOI cycrieHsii. MikpockomidHe 300paskeHHs
KIITUH Y OUX PO3YMHAX OTPHUMYBAIH 32 IOMOMOTOIO
Mikpockora «Axio Observer Z1» («Carl Zeiss», Himeu-
ypHa) pu 30ibmeHHi X40. O0’eM KIIITHH allpOKCUMY-
BaJIK 00’ €eMOM 3pi3aHoro KoHyca. JIiHiifHi po3Mipu KITiTHH
(BHCOTY, MaJIHii Ta BEIUKUH TiaMeTpPH 3pi3aHOT0 KOHYCa)
BU3HAYAJIW 3a JOMOMOTOI mporpamu «AxioVision
Rel. 4.6» («Carl Zeiss»). KiapKicTh BUMIpSHUX KIITHH Y
KOXXHOMY PO3YHHI B €KCIIEPUMEHTI CTaHOBMIA 7 = 45.

ExcrieppuMmeHTanbHI JOCTIKEHHS TEOPETUIHO OOTPYH-
TOBaHI HACTYITHUM YHHOM. Y BUTIAJIKy JBOKOMITIOHEHTHOTO
PO3YMHY HEPOHHKAI040] (k-01) pe4OBUHH PiBHSIHHS, IO
OIMCYy€ 3MiHY KIITHHHOTO 00’€My Y 4aci (t), Ma€ BHIIISA

[2]:

_ out ]
dy/dt:iM—nle (1)
Tw Dy_a nk() |:|

Vv . . . o
Ie y = ? — BITHOCHHI 00’ €M KIIITUHHA (V0 — II0YaTKOBUH
0 -1

. S .
00’eM kmitunm); T, =E—L, T H — XapakTepHuil 4ac

MIPOHHUKAHHS MOJIEKYT BOJIA Kpi3b MeMOpany (S — miorma
MOBEPXHI TUIA3MaTUIHOI MEMOpaHH KITITHHU; L, — xoe-
¢imienT pinpTpanii KIITHHHOT MEMOPaHH; T{ — OYaTKOBE
3HA4YEHHS OCMOTUYHOTO TUCKY BHYTPIITHBOKITITUHHOTO 1
MO3aKIITUHHOTO PO3YMHIB, TOOTO OCMOTHYHUN THCK
¢izionoriyHoro po34uny, skuit nopisaioe 7,8%10° H/m?);

 J—

a= 7 k:l(kiw,s)
0

U, NV, ,— OCMOTHYHO HEaKTHBHHIA 00’ €M

%

removed 4 cm below the pylorus and 5 cm above the
cecum, then washed with 0.15 M NaCl solution of room
temperature for intestinal content removal, and cut into
10 cm segments. They were next turned inside out using
aplastic rod and washed in ice Hanks’ solution (Biowest,
France). Rods with the segments were placed into a
plastic bottle with hypotonic solution and incubated for
10 min at 37°C. The solution contained 65.7% Dul-
becco’s medium (phosphate buffer without Mg?* or Ca*',
pH 7.0); 34.25% tridistilled water and 0.94% polyvinyl-
pyrrolidone (Sigma, USA), average molecular weight of
40000. The solution osmolarity was 195 mOsm/l. The
solution was then removed, the segments were supple-
mented with 30 ml of the same solution of room tem-
perature (22...25°C) and incubated for 1 hr with vibration
of 25-100 min' on a shaker platform. Afterwards the
suspension of the cells, detached from intestinal surface,
was poured into vials and precipitated by centrifugation
for 10 min at 500g. The medium supernatant was remo-
ved and cells were resuspended in ice Hanks’ solution
and passed through a double nylon filter.

To specify the osmotically inactive volume the cells
were placed into the non-penetrating substance (NaCl)
solution with concentrations ranging from 0.15 to
1.5 mol/l. The volume of solutions exceeded by an order
the initial volume of cell suspension. The cells in the
solutions were microscopically imaged with microscope
Axio Observer Z1 (Carl Zeiss, Germany) using power
40 magnification. Cell volume was approximated with
that of a truncated cone. Cell linear dimensions (height,
small and large diameters of a truncated cone) were
determined using AxioVision Rel. 4.6 software (Carl
Zeiss). A number of measured cells in each solution in
the experiment was n = 45.

Experimental investigations were theoretically sub-
stantiated as follows. In case of the two-component
solution of non-penetrating (k-th) substance the equation,
describing the change in cell volume in time (¢), takes
the following form [3]:

dy/dtZit(ﬁl_a)—ﬂD

in (1
Tw Dy_a nkO D

14 . I
where y E? — relative cell volume (¥, — initial cell

S e
volume); T, = %/—L ,T, H — characteristic time of water
molecules pene ation through the membrane (S — surface
area of cell plasma membrane; L — filtration coefficient

of the cell membrane; T — initial value of osmotic pres-
sure of intracellular and extracellular solutions, i. e. osmo-

tic pressure of physiological saline equalsto7.8%10° H/m?);

l <
7 k=1 (k#w,.\'

0
volume (U, — partial molar volume of k-th substance);

a= )UkaO — osmotically inactive cell
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K1iTuHM (U, — mapuianbHUH MOJNApHUH 00’eM k-oi
N,
k

n

PCUYOBHHM); — MOJIIbHA YacTKa k-To

KOMIIOHEHTA B posqp'ﬁ]{i ka — KIJBKICTh MOJIB £-TO
KOMIIOHEHTA B PO3UMHI; 7;" — MOJIbHA 4aCTKa PO3UMHEHOT
y MO3aKJIITHHHOMY pO34uHi k-0i pedoBUHH); n],—
II0YaTKOBE 3HAYCHHS MOJIBHOI YaCTKH PO3YMHEHOI y
BHYTPIIIHBOKTITHHHOMY PO34HHI PSYOBHHHU.
OcMOTHYHUI TUCK k-TO KOMIOHEHTA PO3YUHY

RTn,

BM3HAYACThCA K TT, = , e U — napiiaabHUH

w

MOJIAPHUI 00’ €M BOJIH.
[pu ¢ — o0 (TOOTO £ >> T ) 3MiHA BITHOCHOTO 00’ €My

KJIITHHU B PO3YHHI HEITPOHUKAIOUO] PCIOBUHU d—y - 0,
t

OTXKE OTPUMYEMO
l l G out
LHma) O ma)= (. -a) )
T w Dy a nk 0 D n" 0

m

) =a

0141

a6o y, =a + (1 - -a), (3)

in
k0

out *
T

nc x =

TaxuM YMHOM, BH3HAYAI0YH 00’ €M KIIITHH 3a f >> T,
y cepii po3uMHIB HEIPOHUKAIOUOI pe4OBUHH 31 3pOCTaI0-
YOO KOHIICHTPAIIIEI0, 3HAXOIUMO 3aJIC)KHICTD ACHMITTOTHY-
HOTO BiTHOCHOTO 00’ €MY BiJl 00EpHEHOT'O IPUBEACHOTO
OCMOTHYHOI'O TUCKY PO3YHUHY, IO TO3BOJISIE BUSHAYUTH
OCMOTHYHO HEAaKTUBHHI 00’ €M KITITHH.

YcepenHeHi 3a JaHUMH YOTHPHOX CKCIIEPHUMEHTIB
PO3MipH EHTEpOIUTIB y PO3YMHAX HENPOHUKAIOUO]
pedoBuHu (NaCl) 3i 3pocTar04yor0 KOHIEHTpAIlE Ta
3HAQUYEHHSI OCMOTHYHOI'O THUCKY PO3YHMHIB MOJAaHO B
TaONHUI, 3aJ€XHICTh ACUMIITOTHYHOTO BIJHOCHOTO
00’eMy KIIITHH Bill 00EpHEHOT0 MPUBEIECHOTO OCMO-
TUYHOTO THCKY — Ha PUCYHKY.

i BU3HAYEHHS OCMOTHMYHO HEaKTHBHOIO 00’ €My
CHTEPOLUTIB MUIIIi EKCIIEPUMEHTAIBHI JTaHi aIPOKCUMY-
BaJIM PIlIICHHAM PiBHSIHHS (3) METOJIOM HAHMEHIIINX KBaJI-
pariB. YMOBa MiHIMaJbHOTO BIAXWICHHS CKCIIEPUMEH-
TaJbHHUX TOYOK BiJl JIIHIHHOT 3aJIe)KHOCTI (2) Ma€e BUTIISL:

[0,79 — o — (1 — ayx, ,\ P+ [0.7 — o —
— (1= o), P+ [0,63 — o —
= (1= 0)x, o 0,57 o = (1 = a)x, P+ (4)
+0,56 — a — (1 - a)x,, '+
+[0,54 —a — (1 — = min.

)ISM

3niticHIOEMO AU epeHIIIFOBaHHS 32 O:

200,79 — o — (1 — a)x, 1@, — D+ 2[0,7 — a0 —
— (1= a)x, 5\ )Gy 0 — D+ 20,63 — 0 —
= (1= 0, JOry = DF2[057 —a = (5)
— (1 — 0, o J(x, o — 1) +2[0,56 — a —
— (1 —o)x,,, JCx, ,— 1) +2[0,54 —a —
- - a)xl,,SM](Xl,SMi =0
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n, = Z" kN — mole fraction of k-th component in so-
i=1 i

lution; N, — number of moles of -th component in solu-

tion; n;"— mole fraction of k-th substance dissolved in

extracellular solution; r;, — initial value of mole fraction
of the substance, dissolved in extracellular solution.
Osmotic pressure of k-th component of the solution

is determined as T, =—, where U_ is a partial molar

w

volume of water.
At the 1 » o (i.e. t>>T ) achange in relative cell
volume in the non-penetrating substance solution is

dy - 0, therefore we obtain
dt
out
L H-a) mr= 0, (-a)= O-MQ,(D
T, 0y—-a n,Qd
or y,=a+(- )o"lfj—a+(1—a)x, 3)
where x = o .
leul

Thus, when assuming a cell volume as 1 >> T _in a
series of non-penetrating substance solutions with
increasing concentration, we get the dependence of
asymptotic relative volume vs. the reciprocal normalized
osmotic pressure of the solution, that enables determining
the osmotically inactive cell volume.

The dimensions of enterocytes in non-penetrating
substance (NaCl) solutions with increasing concentration
and the values of osmotic pressure of the solutions,
averaged by the data of four experiments, are shown in
the Table, the dependence of asymptotic relative cell
volume vs. the reciprocal normalized osmotic pressure
is done in Figure.

To determine an osmotically inactive volume of muri-
ne enterocytes the experimental data were approximated
by solving the equation (3) using the method of the least
squares. The condition of the minimum deviation of expe-
rimental points from the linear dependence (2) is as follows:

[0.79 —a — (1 — o)x,,\ 2+ [0.7 — o —
= (1= 00\ P+ [0.63 —a -
— (1 -, P+ [0.57 —a — (1 - o, , P+ 4)
+[0.56 —a — (1 — a)x >+
+0.54 — o — (1 - o)x, ,,, = min.

If differentiating by O, we get:

2[0.79 — o — (1 — o)x, 4 J(x, 5, — D+ 2[0.7 — o —
— (1= o), J0r, o — D+ 2[0.63 — 0t —
— (1 =) JOr o~ DF2[0.57 —a = (5)
— (1 = a)x,  JCx, o — D +2[0.56 — 0 —
— (1= ax 00— 1) +2[0.54 —a -
-{ - a)xl..SM](xl‘SMi 1)=0.



Po3awmipn eHTepouunTiB y posunHax NaCl Ta 3Ha4YeHHsi OCMOTUYHOIMO TUCKY PO34MHIB

Enterocyte dimensions in NaCl solutions and values of osmotic pressure for solutions

O6epHeHwit
KoHueHTpauia 06'em KniTnH BigHocHwMiA 06'em OCMOTUYHUIA TUCK MpvBeneHwnin npvseaeHni
NaCl, M y cycnensii, 10° mkm?® KNiTUH posunHy, mOcm/n OCMOTUYHUIA TUCK OCMOTUYHUIA TUCK
NaCl concentration, Volume of cells in Relative cell volume Osmotic pressure of Normalized osmotic Reciprocal
M suspension, 10% pm? solution, mOsmol/l pressure normalized osmotic
pressure
0,15 8,64+0,85 1 277 1 1
0,3 6,82+0,58 0,79 554 2 0,5
0,5 6,06+0,7 0,7 921 3,32491 0,3
0,8 5,4+0,7 0,63 1477 5,3321 0,19
1 4,94+0,6 0,57 1846 6,66426 0,15
1,2 4,8+0,7 0,56 2216 8 0,125
1,5 4,65+0,7 0,54 2763 9,9747 0,1

[lincTaBnseMo B PIBHAHHS 3HAYCHHS X, SAKi BiJIO-
BiZaIOTh pi3HIM KOHIeHTparisM po3auHi NaCl (0,3; 0,5;
0,8; 1,2 Ta 1,5 M) (TabuuIis) Ta OTPUMYEMO

2[0,79 — a — (1 — a)0,5](0,5— 1)+ 2[0,7 — o —
— (1 - ®)0,3](0,3— 1)+ 2[0,63 — o —
— (1 - )0,19](0,19— 1)+ 2[0,57 — o —
— (1 - 0)0,15](0,15— 1)+ (6)
+2[0,56 — o — (1 — 0)0,125](0,125 — 1) +
+2[0,54 — o — (1 — a)0,1](0,1 - 1) = 0,

3Bigku O = 0,51.

3a mepeTMHOM anpoOKCUMOBAHOI MPSAMOi 3 BiCCIO
OpAVHAT Ha PHCYHKY a0o0 3 pIBHSAHHA (6) OTPHUMYEMO
3HAYCHHSI OCMOTHYHO HEAKTUBHOTO 00’ eMy O = 0,51 myist
CHTEPOIHTIB MHUIII. 38 aHAJIOTIYHUMH PO3paxyHKAMH IS

1,2

0,8

0,6 1

y=0,5052x + 0,5136

0.4 7 R?=0,9768

BigHocHuMIA 06’em KNiTUH
Cell relative volume

0,2 1

O T T T T T
0 0,2 0,4 0,6 0,8 1 1,2

OOGepHeHWI NpUBEAEHMI OCMOTUYHUIA TUCK
Reciprocal normalized osmotic pressure

When entering the x values into the obtained equation,
corresponding to different concentrations of NaCl
solutions (0.3, 0.5, 0.8, 1.2 and 1.5 M) (Table), we
obtain the following equation:

2[0.79 — a — (1 — 0)0.5](0.5— 1)+ 2[0.7 — a —
~ (1 - 0)0.3](0.3— 1)+ 2[0.63 — o —
— (1 = 0)0.19](0.19— 1)+ 2[0.57 — o —
— (1 - a)0.15](0.15— 1)+ (6)
+2[0.56 — o — (1 — 0)0.125](0.125 - 1) +
+2[0.54 — o — (1 — )0.1](0.1— 1) = 0,

where from a = 0.51.

According to the intersection of approximation
straight line with the ordinate axis in the Figure or from
the equation (6) we obtain the values of osmotically

3anexHicTb acCMMNTOTUYHOrO (3a £ >> t ) BiIHOCHOrO 06’eMy
KniTUH Big o6epHEeHOro NpuBegeHOro OCMOTUYHOIO TUCKY
po34unHy xnopuay HaTtpito (ycepedHeHi gaHi). NepeTuH
anpoKCMMOBAaHOI NPAMOI 3 BiCClO opamHaT Ha pieHi 0,51.

Dependency of asymptotic (at t >> t ) relative volume of
cells vs. reciprocal normalized osmotic pressure of NaCl
solution (averaged data). Intersection of approximation
straight line with the ordinate axis makes 0.51.
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KOKHOTO OKPEMOT'0 eKCIIEpUMEHTY OyJu OTpUMaHi
HACTYITH1 3HaYE€HHS OCMOTHYHO HEAKTUBHOT'0 00’ eMy O
0,59; 0,53; 0,46; 0,48. Buxoasun 3 1IUX JAaHUX, MAEMO
cepenHe 3HaueHHa O = 0,51 £ 0,06.

OTtpumMaHe 3Ha4YeHHs] OCMOTUYHO HEAKTUBHOIO 00’ €My
€HTEePOLUTIB € OIBIINM HIXK, HAIPUKJIAl, EPUTPOLIUTIB
monuad (0 = 0,43) [5] abo apixKIKOMONIOHUX KITITHH
Saccharomyces cerevisiae (0 = 0,27) [3]. OueBumHO 11€
TIOB’s13aHO 3 PO3BHHEHOIO MEPEKEI0 MEMOPaHHUX CHCTEM
ycepenHi eHTepouuTiB (0ararto MiTOXOHAPINA, CHHTETHY-
HUI anapaT — puOOCOMH i rpaHysIsIpHA €HI0IUIA3MaTHIHA
Mepexa, BEIHKe po) [6] Ta THM, IO YaCTUHY iX 00’ eMy
BH3HAYAIOTh MiKPOBOPCHHKH, IO € BUPOCTAMH ILIA3MO-
JIEMH SHTEPOITUTIB, BCEPEINHI SKUX MICTATHCSA (iTaMEHTH
1 MIKpOTpYOOYKH aKTHHOMIO3MHOBOTO KOMIUIEKCY.

Taxum grHOM, y poOOTi OTPUMaHO 3HAYEHHS OCMO-
THYHO HEaKTHBHOTO 00’ €My €HTEpPOIUTIB MHIII, sIKe Oy/e
BUKOPHCTAHO JUTS PO3PAXYHKY KOe(]iIli€HTiB IPOHUKHOCTI
X MeMOpaH A7 BOAM Ta KPiOIPOTEKTOPIB.
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inactive volume O for murine enterocytes, making o =
0.51. By the similar calculations for each experiment
the following values of osmotically inactive volume O
were obtained: 0.59; 0.53; 0.46; 0.48. Proceeding from
these data we have the average value of o = 0.51 % 0.06.

The obtained value of osmotically inactive volume
of enterocytes is higher than, e. g., for human erythro-
cytes (0 = 0,43) [5] or Saccharomyces cerevisiae yeast-
like cells (a = 0,27) [4]. This is apparently due to an
extensive network of membrane systems inside the
enterocytes (many mitochondria, synthetic apparatus:
ribosomes and granular endoplasmic reticulum, large
nucleus) [6], as well as to the fact that a part of their
volume is determined by microvilli, being the processes
of enterocyte plasma membrane, inside of which there
are filaments and microtubules of actin-myosin complex.

Thus, we obtained here the value of osmotically
inactive volume of murine enterocytes to be used for
calculating the permeability coefficients of their mem-
branes for water and cryoprotectants.
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