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OueHeHa CTPYKTYpHO-(QYHKIMOHAIbHAsE OpraHU3aLus KIIeTOK KocTHOro Mo3ra (KM) HHTaKTHBIX KPbIC U € 9KCIIEPUMEHTAIbHBIM
ajuieprudeckuM sHIedanromuenurom (DAD) mocne ACHCTBUS QUINKO-XHMHUYECKUX (PAKTOPOB, peann3yeMbIX B Mpolecce
kpuokoHcepBrpoBanus (pH u ocmossiprocth). ITonydeHHbIe JaHHBIC OPUEHTUPYIOT Ha BO3MOXKHOCTb MOIU(UKAIIMHN (ONITHMH3ALIH)
ycnoBuit sxkBunnbpanur KM 10HOPOB ¢ yKa3aHHOU MATOJNIOrHEi Ha ATalle ero NpeABapUTeIbHON NOATOTOBKU K 3aMOPAKHBAHHMIO.

Knrouegvie cnosa: KOCTHBII MO3T, ay TOMMMYHHbIE 3a00JI€BaHUsI, 0CMOJISIPHOCTD, pH.

Byio o1iHeHO CTPYKTYpHO-(yHKIIOHATBHY OpraHi3aliio KIiTHH KicTkoBoro Mo3ky (KM) iHTakTHHX IIypiB Ta 3 eKCHIEPUMEHTAIbHUM
anepriuHuM eHuedanomienitom micas aii ¢izuxo-xiMidHUX (akTopiB, IO peaniyloThesi B mpoueci kpiokoHcepByBanHs (pH Ta
ocMoIsipHicTk). OTpruMaHi 1aHi OpieHTYIOTh Ha MOMKJIMBICTh Moau(ikauii (onTumMizariii) ymoB exBiniOpauii KM noHopiB i3 3a3Ha4eHOI0
HaToJIOTi€I0 Ha eTari HOro NonepeHboT MiJrOTOBKH JI0 3aMOPOKYBaHHSI.

Kniouosi cnosa: xictkoBuii MO30K, ayTOIMYHHI 3aXBOPIOBAaHHSI, OCMOJISIPHICTb, pH.

The structural and functional organisation of bone marrow (BM) cells of the intact rats and with the experimental allergic
encephalomyelitis (EAE) after the influence of physical and chemical factors, realised in the process of cryopreservation (pH and
osmolarity) was estimated. The data obtained orientate to the possibility for modifying (optimising) the equilibration conditions of
donor’s BM with the mentioned pathology at the stage of its preliminary preparing for freezing.

Key-words: bone marrow, autoimmune disease, osmolarity, pH.

B nocnennee Bpems akieHTHPYETCSl BHUMaHNE Ha
TOM, YTO M3MEHEeHHe (yHIaIbHBIX CHCTEM OOecte-
YeHHsd TOMeOocTa3a OpraHu3Ma, a UMEHHO JTUM{Qo-
TeMOTIOATUYECKHUX CTPYKTYP MOXKET OBITh (pakTopoM
WHULHALUH U TIOAJEPKaHUS UMMYHHOH NaTOJIOTHH.
Hanpumep, He oTBepraercs ¢pakT BEpPOSTHOTO
HapyIlIeHHUs] COCTOSIHUSA KPOBETBOPHBIX IMpEAIIECT-
BEHHUKOB IIPY PA3BUTUH ay TOMMMYHHBIX 3a00JI€BaHUA
(AU3) [2,7]. AYyTOUMMYHUTET, B ITUPOKOM CMBICIIE
3TOrO CJIOBa, SIBIAETCA (PU3NOJOTHIECKUM MeXa-
HU3MOM yJIaJeHHUS U3 OpTaHU3Ma M3MEHEHHBIX
AHTUTE€HHBIX KOMITIOHEHTOB. OHAKO B psAJE CIIydacB
ayTOMMMYHHBIH 1porece Ha OHE CPhIBa MEXAaHU3MOB
obecrieueHus TOJIEPAHTHOCTH MPHOOpETaeT maTo-
JIOTUYECKUH XapakTep, 00ycIOBIMBas pa3BUTHE
HeynpaiseMblx AU3. OnHUM U3 COBPEMEHHBIX
METOJIOB MX JICUCHHsI SIBJISIETCSI PEKOHCTPYKTHBHAs
tepanus auMdoremonostuueckoit cucremsl (JILTIC),
npenycMaTpuBaroias UCIoJb30BaHUE AJUIO- U
ayTOJIOTHYHBIX FE€MOMOITUYECKUX KIIETOK, B 4aCT-
HocTH, KieTok KM. B MHOrocTynen4arom nporuecce
aNIUIMKAIIN TaKOM Tepanuy CyIIeCTBEHHOE MECTO

Recently the attention is accented to the changing
in fundal systems of an organism’s homeostasis
providing, namely the lymphohemopoietic structures
as the factor of initiation and maintaining of immune
pathology. For example, the fact of a probable disorder
in the state of hemopoietic precursors at the
autoimmune disease (AID) development [2,7] is not
rejected. Autoimmunity in a wide meaning is a
physiological mechanism of removal out of an organism
of changed antigenic components. However in some
cases an autoimmune process at the background of
the failure of the mechanisms of tolerance providing
gains a pathological character, by stipulating the
development of an uncontrolled AID. One of the
current methods of their treatment is the reconstructive
therapy of lymphohemopoietic system (LHPS); the
usage of allo- and autological cells, in particular, BM
cells. In multi-step process of such therapy application
a long-term storage of these cells with using the
cryopreservation technologies takes an important place
[9,12]. It is known that the resistance of hemopoietic
cells to the influence of physical and chemical factors
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3aHMMAeT JOJTOCPOYHOE COXPAHEHHUE ITHX KIIETOK C
MIPUMEHEHNEM TEXHOJIOTHH KPHOKOHCEPBHPOBAHUS
[9,12]. 3BecTHO, YTO yCTOMYUBOCTH KPOBETBOPHBIX
KJIETOK K JACHCTBHIO (PU3UKO-XUMHUYECKUX (PaKTOPOB
HU3KOTEMIIEpaTypHOr0 KOHCEPBUPOBAHUS OIpe-
JeNsgeTcsl UX MUCXOIHBIM CTPYKTYPHO-(QYHKLIHO-
HaJIbHBIM cocTosiHueM [ 14]. Begymumu daxkropamu,
OTPHIIATENBHO BIMAIOIMME Ha KJIETKU B IPOLIECCE UX
KPHOKOHCEPBHUPOBAHUS, SBISIOTCS: COJEBBIE U
TeMIepaTypHble TPaJueHThl, n3MeHenne pH cpensi,
MEXaHWYEeCKOe BO3JIECHCTBUE KPUCTAJIIOB JIbAA U JP.
W3BectHO, uTo ipu AU3 cymecTBeHHO M3MEHSETCS
MPUHIUI JIUTAHA-PELENTOPHBIX B3aUMOJAEUCTBUI
mexnay kiaerkamu JII'TIC [3,13], oOyciaoBiaeHHBIN
W3MEHEHHEM BHYTPEHHETO COCTOSIHMS M Xapak-
TEPUCTUK MEMOpPaHHBIX CTPYKTYp KJIeToK. BromHe
JIOTUYHO TNPEIoJaraTe, 4TO yCTOMYMBOCTh TAKHX
KJIETOK K JIefiCTBHUIO (h)aKTOPOB KPHOKOHCEPBUPOBAHUS
OyneT OTiIMYaThCs OT YCTOHYHMBOCTH KIETOK
HWHTAaKTHOTO opranusma. s obecnieueHus coxpaH-
HOoCcTH Ki1eTok KM monopoB ¢ AU3 mHeobxommmo
pa3paboTaTh KOHKpPETHBIE METOJBl KPHUOKOHCEp-
BupoBaHus. OJHUM U3 BOXHBIX 3TAIIOB 3TOH MHOTO-
CTyleH4YaTOH paboThl SBISETCS BBISCHEHUE OCO-
OeHHOCTEH OTBeTa MHUEIIOKapHUOLIUTOB Ha JIEHCTBHE
(u3uKo-xMMHUUECKUX (HAKTOPOB, peaTn3yeMbIX B
IIpoIiecce KPUOKOHCEPBUPOBAHHUS.

Lenp uccnenoBaHusi — OUEHUTD i Vitro 0COOEH-
HOCTH BJIMSIHUS M30JIMPOBAHHOT'O ICHCTBUS PACTBOPOB
C pa3NMYHBIMU 3Ha4eHUAMH pH 1 ocMoOIsIpHOCTH Ha
ki1eTkd KM XUBOTHBIX C 3KCIEPUMEHTAIbHBIM
IJIEPTUYECKUM SHIE(HATOMHUETHTOM.

Mateprnanbl 1 meToAbI

WccnenqoBanusa OBLIM BBINOJIHEHBI Ha OEIBIX
0ecrmopoaHBIX KpBICaX-caMIax S5-6-MecsIdHOro
Bo3pacta maccoit 160-180 1.

O0BexTOoM ucciaenoBanust Ob11 KM >KMBOTHBIX C
WHUIUUPOBAHHBIM DAD, MOTy4YeHHBIH B MEPUONT
KIMHUYecKoi maHudecrtanuu 3aboneBanus (21-e
cytkn). Kontponem ciyxun KM 310poBbIX Ku-
BOTHBIX. PakTopaMu MOAU(PUKALUU COCTOSHUS
MHEIOKapUOLMTOB ObLTH BBIOpaHs! cpeapl ¢ pH 5,0; 6,0;
8,0; 9,0 mmm pacTBOpEI XJIOpHU 1A HATPHS C OCMOJISIPHOCTBIO
100, 150,200, 600, 1200, 2400 MOcwm/kr. KoHnieHTparmio
BOZIOPOJTHBIX HOHOB U3MEPsUTH Ha noHOMeTpe 3B-74,
OCMOTHYECKOE JaBJI€HUE CPeabl — Ha OCMOMETpeE
OMKA-III-01. KocTHbIN MO3T BRIMBIBAIH U3 OCIPEH-
HBIX KOCTEH KphIC cpexoit 199 ¢ nobaBnenuem
CBIBOPOTKHU U 2%-r0 pacTBOpa HUTpara HATPHUS.
OHOPOIHYIO CYCIIEH3UIO KJIETOK MOJTydalld MyTeM
3-KpaTHOTO MPOIYCKAaHMS Yepe3 UIJIbl C  YMEHb-
watomumucs guamerpamu. Cycnenszuw KM c
KoHIeHTparuend 5x10° ki1/Ma HeHTpUpyrupoBaiu B
teuenue 7-8 muH npu 1000 06/MuH, cynmepHaTaHT
YOI U K OCaiKy A00aBIsUIM YKa3aHHbIC BBILIE
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of low-temperature preservation is determined by their
initial structural and functional state [14]. The leading
factors negatively affecting cells in the process of their
cryopreservation are saline and temperature gradients,
changing of pH medium, the mechanical effect of ice
crystals, etc. It is known that at AID the principle of
ligand-receptor interactions between LHPS [3,13]
changes in a considerable extent, stipulated by the
changing of internal state and characteristics of
membrane cell structure. It is quite logic to suppose
that the resistsnce of such cells to the effect of
cryopreservation factors will be different from the one
of cells of an intact organism. For providing the integrity
of donors BM cells with AID it is necessary to work
out the specific cryopreservation methods. One of the
main stages of this multi-step work is the elucidation
of the peculiarities of myelocaryocytes response to the
effect of physical and chemical factors realised during
cryopreservation.

The aim of investigation is to estimate in vitro the
peculiarities of the influence of isolated action of
solutions with different pH values and osmolarity on
the BM cells of animals with an experimental allergic
encephalomyelitis.

Materials and methods

The investigations were performed in white mongrel
male rats aged 5-6 months of 160-180 g.

The object of investigations was BM of the animals
with initiated EAE obtained in the period of the disease
clinical manifestation (21 days). BM of healthy animals
served as a control. As the factors of modification of
myelokaryocyte state there were selected the media with
pH 5.0; 6.0; 8.0; 9.0 or sodium chloride solutions with
osmolarity of 100, 150, 200, 600, 1200, 2400 mOsm/kg.
The concentration of hydrogenous ions was measured
with the 3-B-74 ionometer, the osmotic pressure of
the medium with the OMKA-UK-01 osmometer. Bone
marrow was washed out of the rat’s femur bones with
the medium 199 by adding serum and 2% sodium
citrate solution. Homogenous suspension of cells was
obtained via 3 times passing through the needles with
reducing diameters. BM suspension with concentration
of 5x10°¢ cells/ml was centrifuged for 7-8 min at
1000rpm, the supernatant was removed and the
mentioned above solutions were added to the sediment.
After 5-minutes exposure in non-physiological
(damaging) media, the BM cells, precipitated by
centrifugation were removed into a solution with
physiological osmolarity (300 mOsm/kg) or pH 7.2 and
after 10-minutes exposure their integrity (staining with
0.2% trypane blue solution), adhesive and phagocytic
potential were defound. Adhesive peculiarities of
myelocaryocytes were determined by incubating cell
suspensions in plastic dishes at 37°C during one hour
with a further separation of non-adhered cells [5]. For
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pactBopsl. Ilocine 5-MHHYTHOTO 3KCTIOHMPOBAHHUS B
He(DHU3MOJOTHYECKUX (MOBPEKIAIOIINX) Cpeaax
kinetkn KM, ocaxaeHHble LHEHTPUPYTUPOBAHUEM,
MIEPEHOCHITH B paCTBOP C PU3HOJIOTHYECKOIH OCMOJISIP-
HocThio (300 MOcwm/kr) miu pH 7,2 u mocne 10-mu-
HYTHOT'O SKCIIOHUPOBaHUSI ONPECIISIIN UX COXPAaHHOCTb
(oxpammuBanue 0,2%-M pacTBOPOM TPUIAHOBOTO
CHHET0). AIre3uBHBIE CBOMCTBA MUEIIOKAPUOLUTOB
yCTaHaBIUBAIA HHKYOHMPOBaHHEM CYCIIEH3UI KIETOK
B IUTACTHKOBEIX daIkax mpu Temmeparype 37°C Ha
NpPOTSXKEHUH HYaca C AAJbHEHIINM OTAEICHHEM
HEMPUKPEIUIEHHBIX KJeTok [5]. [ns ouenku ¢aro-
nMTapHO# akTuBHOCTH KieTkn KM nHKyOGHpoBanu ¢
KyneTypoit Staphylococcus aureus (1 mupm Ha 1 M)
B TeueHHe yaca npu 37°C B MEHUUHUIINHOBBIX
¢naxonax co crexsioM [S]. [IpouenT paronuTHpoBaBIIMX
KJIeTOK — ¢arouutapHsii uaaekc (PU) u uucno
3aXBau€HHBIX OJHON KIETKOH MHUKPOOPraHH3MOB —
(arormraproe yncino (PY) onpenesnsiiu mpu MUKPOCKO-
MUYECKOM HCCIICIOBAHUH IPENapaToB, OKPALICHHBIX
o PomanoBckomy-I iM3a. AGCONIOTHBIN MMOKa3aTeNb
¢daronuTapHOil aKTHBHOCTH MHUEIOKAPUOLIKNTOB
(AIIDAM) mpencraBist co00il aOCOMOTHOE YHCIO
MOTJIONICHHBIX MUEIOKApUOIUTAMK KOKKOB M OIpe-
nersuics mo popmyse:

AIIOAM = O xDPYx(abCcomOTHOE YHCIIO MHUEIIO-
KapHOLIMTOB/ | MKIJI CyCIIEH3UN).

[lony4yeHHBle 3KCIEpPUMEHTAIbHBIE TaHHBIE
CTATUCTHYECKH 00paldaThIBaIuCh B 3JIEKTPOHHBIX
tabaunax “Microsoft Excel 2000”.

Pe3yAbTatbl M 00CyXaeHue

VeranoBieHo, uto kieTku KM skuBoTHEBIX ¢ A3
MMeNu MOBBIIEHHYIO ncxoxuywo (mpu pH 7,2)
MIPOHUIIAEMOCTH [IJISl CYNPABUTAIBHOTO KPAaCHUTENS
(puc.1,a), 9TO OATBEPKAAETCA JOCTOBEPHO MEHb-
MM YpOBHEM HX coxpaHHOCTH (78+2,68%) mo
CPaBHEHHUIO C MOKa3aTejieM KJIETOK 30POBBIX
XKHUBOTHBIX (95+2,07%). HeobxomumMo oTMETHTS, 4TO
npu Bcex BblOpaHHBIX pH coxXpaHHOCTH MHENOKa-
PHOLIMTOB XXUBOTHBIX C ATOJIOTHEH OblJIa JOCTOBEPHO
HUKE KOHTPOJIBHBIX BEJIMYHH.

UzBectHO, yTOo casuru pH OydepHbIX pacTBOpPOB
00yCIIOBIIEHBI 3BTEKTHYECKUM OCAKICHHUEM KHCIBIX
WM LIETIOYHBIX COJIEBBIX KOMIIOHEHTOB pacTBOpa Npu
BBIMOPa)XMBAHUH BOJBI, MPUUYEM MaKCHMAaITbHBIN
casur pH cocrasinsier 2,2 [6]. B Hammx nccnemoBaHusax
npu u3MeHeHuu pH B KHCIyI0 CTOpOHY CTEmeHb
W3MEHEHHS COXPAaHHOCTU KIJIETOK Oblja Pa3imuyHOMN:
CHW)KEHNE YPOBHSA y OOJBHBIX XUBOTHBIX OBIJIO B
npenenax 6-8 %, a y uHTakTHBIX — 16-18%. IIpu
noBelmeHnu 3HaueHus pH go 9,0 xomuuectBo
coxpaHHBIX K1eToK KM cyecTBeHHO He U3MEHSIIOCh
B cpaBHeHuH ¢ pH (7,2) KaKk y MHTaKTHBIX )KHUBOTHBIX,
Tak U ¢ DAD. CHUKEHUE COXPAHHOCTH MUEIO-
KapHOLIUTOB OT Pa3HBIX JOHOPOB NPH U3MEHEHUH OC-
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evaluation of phagocyte activity the BM cells were
incubated with Staphylococcus aureus culture (1 bln
per 1ml) during one hour at 37°C in penicillin bottles
with glass [5]. The percent age of phagocyted cells —
phagocytic index (Phl), and the number of captured
by one cell microorganisms, phagocytic number (PhN)
were determined by microscopic investigation of
preparations stained by Romanovsky-Giemsa.The
absolute index of phagocytic activity of myelo-
caryocytes (AIPhAM) represented an absolute number
of absorbed by myelokaryocytes cocci and was
determined by the formula:

AIPhAM= PhIxPhNx(absolute number of myelo-
caryocytes/1 ul of suspension). The obtained
experimental data were statistically processed in
“Microsoft Excel 2000”electronic tables.

Results and discussion

It was established that BM cells of the animals with
AID had an increased initial (at pH 7.2) permeability
for supravital dye (Fig.1,a) that was confirmed by lower
level of their integrity (78+2.68%) in comparison with
the indices of cells in healthy animals (95+2.07%). It
is necessary to note that at all chosen pH the
myelokaryocyte integrity of animals with the pathology
was statistically and significantly lower than the control
values.

It is known that pH shifts of buffer solutions are
stipulated by eutectic precipitation of acid or alkaline
saline components of the solution at the water freezing-
out, besides, the maximum shift of pH is 2.2 [6]. In our
investigations at pH changing towards an acid side the
extent of changing in cell integrity was different: the
reduction of the level in ill animals was within the limits
of 6-8%, and in the intact animals it was 16-18%. At
pH increasing upto 9.0 the number of preserved cells
of BM were not considerably changed in comparison
with pH 17.21 of both intact animals and those with
EAE. The reduction of myelokaryocyte integrity from
various donors during changing the medium osmo-
molarity (Fig.1,b) from 300 to 100 mOsm/kg was 10
and 5 % in intact organism with AID, correspondingly.
However under cell equilibration in hyperosmolar media
the integrity of myelokaryocytes reduced by 14-16%
in healthy animals at 600 mOsm/ kg, being kept the
same level at 1200 and 2400 mOsm/kg. At the same
time, more sharp decrease in the integrity was observed
in the animals with EAE: 30% at 2400 mOsm/kg. The
BM cells of animals with this pathology are obviously
more sensitive to the effect of hyperosmolar solutions
in comparison with BM cells of intact animals. It is
known that under osmotic influence the cell shape and
size change, and at the membrane system level its area
shrings or increases [6]. During cell shringing the
spicule and invaginations of a membrane are formed,
where the receptor and ion-transporting macro-
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Puc. 1. YpoBeHb COXpaHHOCTH MHEIOKAPHOIIUTOB KPBIC ITOCIIE 3KCIIOHUPOBAHMA B pacTBopax ¢ pasnudHeiMu pH (a) u

Pa3NINIHON OCMONAPHOCTHIO (0): A — KOHTpOJIb; @ —DAD.

Fig. 1. The level of rat’s myelocaryocyte integrity after exposure in the solutions with different pH (a) and different

osmolarity (b): A —control; ® —EAE.

MossipHOCTH cpebl (puc.1,6) ot 300 1o 100 MOcm/kr
cocraBuiio 10 u 5% B nHTaKTHOM Opranmsme u ¢ A3
COOTBETCTBeHHO. OTHAKO MPH HKBUINOPAITIH KIETOK
B THIIEPOCMOJIAPHBIX CPEJaX COXPAaHHOCTh MHUEJIO-
KapuOIMTOB CHUXajach Ha 14-16% y 3M0pOBBIX
*KUBOTHBIX pu 600 MOcM/KT, 0cTaBasch Ha TOM Ke
yposae nipu 1200 u 2400 mOcwm/kr. B TO %€ Bpems y
XKHUBOTHBIX ¢ DAD Habmromanock Oolee pe3koe
cHmwkenne coxpanHoctu — 30% npu 2400 MOcM/Kr.
OueBunno, k1eTkn KM >KHBOTHBIX C JaHHOM Iia-
TOJIOTUEH OoJiee YYBCTBUTENbHBI K JAEHCTBUIO
TUNEPOCMOJISIPHBIX PAcTBOPOB IO CPABHEHMIO C
kietkamu KM MHTaKTHBIX 5KUBOTHBIX. MI3BECTHO, UTO
P OCMOTHUYECKOM BO3IEHCTBUU U3MEHSIOTCS (popma
Y pa3Mephl KIETKH, 2 HA ypOBHE MEMOPaHHBIX CUCTEM
ee TUIoIaab CKMMaeTcs WitH yBenmauBaetcs [6]. [pu
CKaTUU KIJIETOK (OPMHUPYIOTCA CIHKYJBl U WHBA-
THHALNU MEeMOpaHbl, B KOTOPHIX JIOKAJIU30BaHBI
peuenTopHble ¥ MOHTPAHCIIOPTHPYIOIINE MaKpPO-
MOJIEKYJISIPHBIE KOMILIEKCHI. B CBsi3u ¢ aTUM (pyHKITUS
0€NKOB, IOTPY>KEHHBIX BHYTPh CBEPHYTONH MEMOpaHBI,
0JIOKHpYETCsl, YTO BBI3BIBACT M3MEHEHHE BHYTpPH-
KJIETOYHBIX OpraHeI v nuTockeneTa. [loreps kneTkon
BOJIbI MOKET IPUBECTHU K AETUIPATALIUU KIETOYHBIX
CTPYKTYp, BO3HUKHOBEHHUIO HANpPSKEHUH Ha Kie-
TOYHON MeMOpaHe M K HapyLIEHHWIO €€ IMOJIyIpo-
Hunaemoctu. [Ipu cixaTum KIeTOK TakKe BO3MOYKHA
motepsi MeMOpaHHBIX JIUITUI0B, MOCIE Yero ImpHu
peruapaTtanuu OHH MOTYT YBEJIHWYHUBATHCSH CBEPX
HOPMaJIBHOTO 00BEMA U TU3UPOBATHCS.

JeTanpHBIA aHAIN3 COCTOSHHS OpraHu3Ma IMpHU
AU3 no3BoISIET TOBOPUTH O BOZMOKHBIX U3MEHEHUAX
CTPYKTYPHOM OpraHU3alldd MHOTHUX €ro OpraHHo-
TKaHEBBIX CTPYKTYP, B TOM YHCIIC U MHEIOKApHUOIIUTOB
[3, 7,10]. BeiOpanHbIe HAaMU METOJABI OIEHKH
aJre3UBHOM U (harolUTapHOH aKTUBHOCTH KiIeTok KM
MOATBEPININ JaHHBIA (PaKT M MO3BOJMIN OXapak-
TEpU30BaTh OCOOEHHOCTH TakMX M3MeHeHui. llpu
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molecular complexes are localized. In this connection
the function of proteins immersed into invaginated
membrane are blocked that causes the changes of
intracellular organelles and cytoskeleton. The water
loss by a cell can result in the dehydration of cellular
structures, appearance of tensions on cell membrane,
and in the impairment of semipermeability of cell
membrane. At the cell shrinkage the loss of membrane
lipids is possible as well as at rehydration their volume
can enhance over normal volume and lyse. A detailed
analysis of the state of an organism at AID allows to
speak about the possible changes in structural
organisation of its many organ and tissue structures
and myelokaryocytes [3,7,10] as well. The chosen by
us methods for estimating the adhesive and phagocytic
activity of BM cells confirmed this fact and allowed to
characterise the peculiarities of this changes. At EAE
a relative content of adhesive cells (AC) in a total
population of myelokaryocytes was in two times lower
in comparison with their content in intact animals (Fig.2,
a, b). The expression of adhesion molecules on LHPS
cells is under control of cytokin profile of an
organism [11] and its every change may result in
the transformation of both degree of such expression
and the AC number, i.e. our data indirectly confirm
the noted in many works fact of cytokin profile
changing at AID [4,11]. Evaluation of adhesion after
myelokaryocyte exposure in the solutions with different
pH and osmolarity testifies to the increase of adhesive
potential of BM cells of intact animals and those with
EAE.

The differences (about 10-15%) of AC content in
the suspension of donors myelokaryocytes in the
compared groups remained at pH shift towards both
acid and alkaline side. At the same time it is necessary
to note that in both cases an adhesive ability of
myelokaryocytes increased in comparison with
physiological pH, however at the medium acidification
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Fig. 2. AC content in myelocaryocyte suspension of healthy animals and those with EAE after exposure in media with
different pH values (a) and osmolarity (b): A —control; ®—EAE.

DAD oTHOCUTENbHOE COAEpP)KaHHE AJTre3UBHBIX
kieTok (AK) B 0011eii momynsanny MUEIOKapHOIIUTOB
Ob110 B 2 pa3a MeEHbIIE MO0 CPaBHEHHUIO C HX
CoJlep’)KaHUEM Y MHTAKTHBIX )KMBOTHBIX (puc.2,a,0).
Dxcrnpeccus Moiekyn anre3un Ha kietkax JII'TIC
HaXOJIUTCS MO KOHTPOJIEM IIUTOKWHOBOTO MPOQHIIs
opranusma [11] u n110060€ ero U3MEHEHUE MOXKET
MPUBOAMUTH K TpaHCHOPMALMM KaK CTENEHU TAKOU
JKCIpeccuu, Tak 1 konndectBa AK, T.e. HaIm naHHbIe
KOCBEHHO IMOJTBEP)KJal0T OTMEYEHHBI BO MHOTHX
paboTax (akT U3MEHEHHS IUTOKUHOBOTO POGHIIS IPU
AUN3[4,11]. Ouenka aare3uu nocie 3KCIOHUPOBAHUS
MHEJIOKapHOLIUTOB B PacTBOpax ¢ pa3ianuHbiMu pH n
OCMOJISIPHOCTBIO CBHIETENHCTBYET 00 YBETUUECHUHU
aJAre3suBHOro rmnoreHnuaima kietok KM MHTaKTHBIX
JKUBOTHBIX U ¢ DAD.

Pazmaus (mpumepno B 10-15%) conepkanus AK
B CYCHEH3UH MHEJIOKAPHUOIUTOB JOHOPOB CpaB-
HUBaEMBIX TPYIII COXpaHsIUCh pu casure pH kak B
KHUCIYI0, TaK U B LIEJIOYHYIO cTopoHy. IIpu atom
HE00X0OUMO OTMETHTH, YTO B 00OUX cllydasx
aAre3suBHasi ClIOCOOHOCTH MUEIOKAPHUOLUTOB MOBBI-
manach 1o CpaBHEHUIO ¢ (usmosoruueckum pH,
OJIHaKO IpH 3akucieHHHu cpensl B 1,5-2,0 paza
cunpHee. VM3BeCTHO, YTO MHKYOalUs KJIETOK MpH
KHCITBIX 3Ha4eHUAX pH MOXeT mpuBOAWTH K H3Me-
HEHHUIO TPAaHCMEMOpPAaHHBIX MOTEHIHAIOB KIETOK,
HapYIICHUIO TNIOTHOCTH YITaKOBKH JINTTUIOB, OPMHU-
POBaHMIO MOMEPEYHBIX CIIMBOK TPaHCMEMOpPaHHBIX
0eJKoB NpH OKUCIEHNH X SH- rpyIi u yMeHbIIEHUIO
MHKPOBSI3KOCTH BHYTPHUKJICTOUHBIX OeNKoB [6]. Takum
00pa3om, JaHHbIC U3MEHEHUSI MOTYT OBITh IPUYMHOM
Moau(pUKaUUU KOH(POPMaIMOHHON OpraHHU3aLHH
MeMOpaHbl ¢ dKCHAHCUEH “CKPBITBIX” MOJEKYI
aAre3ud M NpUOOPETCHHEM KIJIETKAaMH HOBBIX ajre-
3MBHBIX CBOMCTB. B 001eM 3TO HEe MPOTHBOPEUHT U
TOMY, YTO BKJaJbIBa€TCs B IMOHITHE ,,CTPEC-
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it was in 1.5-2.0 higher. It is known that the cell
incubation at the acidic pH values can result in the
changes of transmembrane potentials of cells,
impairment of density of lipid packing, the formation
of cross-linking of transemembrane proteins at
oxidation of their SH-groups and reduction of
microviscosity of intracellular proteins [6]. Thus, these
changes may be the cause of modification of
conformational membrane organization with the
expansion of adhesion molecules and gaining by cells
of new adhesive characteristics. Generally it does not
contradict to that is meant as the “stress-induced
expansion of adhesion molecules” notion [1], taking
into account that the cell exposure in non-physiological
media is the stress factor for them. The results of
myelokaryocyte treatment by the solutions with a
different tonicity confirm this as well. Under
physiological conditions the percentage of myelo-
karyocyte AC of the animals with a pathology was
lower by 13% in comparison with the control. At the
exposure of animal BM cells of both groups in
hyperconcentrated solutions there was observed a sharp
increase of AC percentage, starting from 600 mOsm/kg.
At the same time when varying the osmolarity towards
hypotonic side there were observed the statistical and
true differences of changing in this index between the
compared groups, although the orientation of changes
was kept. The maximum of AC content in myelo-
karyocytes of intact animals was recorded at their
exposure in the solution with 150 and at the pathology
with 100mOsm/kg. According to this test for
myelokaryocytes from healthy donors and those AID
in a greater extent the hyperosmolar media and those
with acidic pH are the “stressor “ones.

When estimating the morphological composition of
AC fraction of bone marrow of the animals with EAE
(Fig.3) it was shown that both at acidation and
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CHUHIYIIUPOBaHHAS dKCIIAaHCUS MOJIEKyn aare3nn 1],
YYHUTBHIBas, YTO DKCIIOHUPOBAHHUE KIETOK B He-
(GHU3MOIIOTHUECKUX CpeAax SBISIETCS IJIsl HHUX
cTpeccopHbIM ¢pakTopoMm. [loaTBepxaaoT 3TO H
pe3yapTaThl 00pabOTKH MHETOKAPHOLUTOB PacT-
BOpaMH C pa3InyHOM TOHMYHOCTHIO. B ¢usmoino-
THYECKUX YCIOBUX npoueHT AK MuenokaprouuTos
JKUBOTHBIX ¢ maroyiorueil Obin HUke Ha 13% mo
CPaBHEHHIO C KOHTpoJsieM. lIpn 3KCIoO3UINy KIETOK
KM xuBOTHBIX 00€UX TPyNI B THIEPKOHIIEHT-
PUPOBAaHHBIX pacTBOpax HaOIIOJANIOCH pe3Koe
nosblieHue nporenra AK, Hauunas ¢ 600 MOcM/Kr.
B T0 Xe Bpems mpu BapbUPOBAHUH OCMOJIIPHOCTHIO
B CTOPOHY THIOTOHHUU OTMEYAJINCh TOCTOBEpPHBIE
pa3anuns MU3MEHEHHUs NAHHOTO MOKAa3aTelsl MEexXIy
CPaBHHMBAaEMBIMU TPYINIIAMH, XOTsI HAalpaBIEeHHOCTb
M3MEHEHUH coxpaHsanach. MakcUMyM coaepxaHus
AK B MHEITOKapHOIIUTaX MHTAKTHBIX KHBOTHBIX OBLIT
3a(puKCHpOBaH NP MX IKCTIOHUPOBAHUU B PACTBOPE
co 150, a mpu matonoruu — co 100 MOcm/kr. Cyps o
JAHHOMY TECTY, ISl MUEIOKapHOIIUTOB OT 3I0POBBIX
noropoB u ¢ AW3 B Gonpmei cremeHu "cTpec-
COpPHBIMU" SIBJISIFOTCSI TUIIEPOCMOJISIPHBIE CPEIBI U C
kucibiMu pH.

[pu orieHke MOPGOIOrUIECKOro cocTaBa (hpakiuu
AK xocTHOTO MO3ra >XHBOTHHIX ¢ DAD (puc.3)
[OKa3aHo, YTO KaK MPH 3aKUCJICHUH, TaK U 3allelia-
YUBaHUM CpPebl COAEp)KaHHuEe JTUMQPOLUTOB yBEIH-
YHBAETCS, a TPAHYJIOLUTOB 1 OJJACTOB YMEHBIIIAETCSI.
HanHoe mepepacnpeznesneHue cyOrnonyisiiiOHHOTO

100 i 1 2 1 2

[ [l

80
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Mopdonoruyeckuii coctas, %
Morphological structure, %

5,0 7,2 9,0

pH

Puc. 3. Mopdosrorinueckuii COCTaB aAre3uBHbIX KiieTok KM
MHTAKTHBIX KUBOTHBIX (1) 1 ¢ DAD (2) mocie 3KCIOHU-
poBaHus B cpenax ¢ pasnmuuabiM pH: M — Onacterid —
rpanyiaouuTsl; 0 — monouutsr; OO — mumdoruter, O —
Makpodaru.

Fig.3. Morphological composition of BM adhesive cells of
intact animals (1) and with AEA (2) after exposure in media
with different pH: B — blasts; &1 — granulocytes; O —
monocytes; 00— lymphocytes; 00— macrophages.
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alkalization of the medium the content of lymphocytes
increased but it decreased for granulocytes and blasts.
This redistribution of the AC subpopulation composition
occurs at the background of stable quantitative content
of myelokaryocytes and consequently there is an
increase or decrease of absolute content of the
indicated cells. After BM exposure of the animals with
EAE in hyperosmolar solutions (Fig.4) there were kept
at a high level the adhesive properties of lymphocytes
and in hypoosmolar solutions there was an increase in
adhesive capability of blasts, macrophages.

When affecting the cells by the solutions with pH
equal to 8 and 9; as well as by the solutions with
osmolarity of 200 and 600 mOsm/kg, no structural
changes (vacuolisation of nuclei, cytoplasm) were
observed. The most distinct damages of myelo-
karyocytes after equilibration in hyperosmolar and acid
media were manifested as morphological abnormalities
in adhesing cells in the form of fragmentation and
pyknosis of nuclei, basophilic punctuation and
vacuolisation of cytoplasm, cytosol release out of a
cell with following condensation on a membrane of
conglomerates with different size.

The functional potential of phagocytic cells depends
on the series of parameters, including the presence of
adhesion molecules on their membrane [8]. Thus, no
wonder is the established by us the fact that when
determining the phagocytic capability of BM cells of
animals with AEA, the Phl and PhN changed in a
considerable extent. (Table 1 and 2). So Phl decreased

100 12 12 12

80

I ) g

60 1

40

IR

20

Mopdonoruyeckumii coctaB, %
Morphological composition, %

2400

100 200 600
OcmonsipHocTb pacTtBopa, MOcm/Kr
Solution osmolarity, mOsm/kg
Puc. 4. Mopdonornueckuii coctas kieTok KM HHTaKTHBIX
HUBOTHBIX (1) 1 ¢ DAD (2) mocie 3KCIO3UINH B PACTBOPE
XJIOpua HaTpus pasnuyHoi koHueHTpaiuu: Ml — 61acTsr;
[A — rpanynonuter, @ — morOIMTEL, O — MTum¢onmter; O —
Makpogarm.
Fig. 4. Morphological composition of BM cells of intact
animals (1) and with EAE (2) after exposure in sodium
chloride solution of different concentration: ll— blasts; E4—
granulocytes; 0 — monocytes; O — lymphocytes; O —
macrophages.
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cocraBa AK mpoucxogut
Ha (oHEe CTaOWILHOTO KO-
JUYECTBEHHOTO COJEp-
YKaHUSI MUEJIOKAPHUOIIUTOB U,
CIIeIOBATEIbHO, HMEET
MECTO YBEJIUUYCHUE WU
YMEHBIIIEHUE a0COFOTHOTO
coJlep KaHUsl YKa3aHHBIX
knerok. Ilocne skcrnoHu-
poBanusi KM KMBOTHBIX €
DAD B runepocMoIIsIpHBIX
pactBopax (puc.4) coXpaHs-
JINCh Ha BBICOKOM YPOBHE
aJAre3uBHBIE CBOMCTBa
nuM@onuTOB, a B THUIIO-
OCMOJIIPHBIX pacTBOpax
MOBBIIANIACH aJTe3UBHAs
CIIOCOOHOCTH 0JIACTOB, MaK-
podaros.

[Ipu BO3xEiicTBUM Ha
KJIETKH pacTBOpoB ¢ pH,
paBHOH 8 1 9, a TakKe pacT-
BOpPOB OCMOJISIpHOCTHIO 200
u 600 MOcM/KT CTPYKTYp-
HBIX U3MCHEHUU (Bakya-
JIM3AIMH e, ATOIIIa3MBI )
He HaOmoganock. Hanbo-
Jiee OTYETIIMBO MOBPEK]IE-
HUSI MUETIOKAPHOIUTOB MOC-
JIe SKBUIUOpAIVH B THITEP-
OCMOIISIPHBIX M KHUCIBIX
cpenax MpOSBISAIUCH B
MOP(}OJIOTUIECKUX aHOMa-
JIVSIX aATE3UPYIOINX KIIETOK
B BUIE QparMeHTAIMU U
MTUKHO3a siep, 0a30(riIbHON
MYHKTyallud U BaKyOJIHU-
3allMU IIUTOILIa3MBbl, BBIXO-
Jla IUTO30JI U3 KIETKH C
nocieayomei KoHJeH-
caryeii Ha MeMOpaHe KOHT-
JIOMEpaTOB pa3HOM BeJH-
YHHBI.

OyHKIMOHANBHBIN TO-
TEeHIM AN (ParoUTHPYIOIIUX
KJIETOK 3aBUCHUT OT psija
rapaMeTpoB, BKJIIOYAs Ha-
JIUYHE MOJIEKYJI aATe3UH Ha

Tadnamua 1. @arormrapHas akTUBHOCTB KJIeTOK KM MHTaKTHBIX )KUBOTHBIX M KHBOTHBIX
¢ AW3 nocne 3KCIOHUPOBAaHUA B PaCTBOpPax ¢ pasnu4HbiM pH

Table 1. Phagocytic activity of BM cells of intact animals and with AID after
exposure in solutions with different pH

KouTpoab DA
pH Control EAE
pacTtBOpa
PH of 7 }
solution ou DY AITAM, 10 ou ol AITAM, 10
Phl PhN AIPhAM, 107 Phl PhN AIPhAM, 107
50 57,81=%3,27 10,12%+0,32% 37,44%+0,32? 19,84=2,28'2 12,020,412 10,02%0,45'2
6,0 55,43+2,71 9,23%+0,44 32,52=+0,16 20,513,66'2 8,500,272 7,3220,36'2
7.2 52,52+2,81 9,16=%0,56 30,31+0,25 12,75%+1,37 4,21%0,30! 2,31%0,10'
8,0 48,75=+3,03 8,31=+0,38 25,92+0,20% 18,002,532 7,64=+0,32% 5,77%+0,36"2
9,0 46,25=+2,42 8,27=+0,29 24,470,132 19,35=2,87!2 7,07%+0,35% 5,74=0,28'2

IMpumeuvanusi: 1 — pa3nuuus craTucTUdecku qoctoBepHBI (p<0,05) mo cpaBHEHUIO C
HWHTAKTOM; 2 — pa3lin4ms CTATUCTHYECKU J0cTOBepHBI (p<0,05) 1Mo cpaBHEHHIO C
(hU3UOTOTUYECKUMH YCIIOBUSMH.

Notes: 1—the differences are statistically true (p < 0.05) in comparison with the intact;
2 —the differences are true (p < 0.05) in comparison with physiological conditions.

Tadnamnua 2. @arormrapHas akTUBHOCTB KJIeTOK KIM MHTaKTHBIX )KUBOTHBIX M KHBOTHBIX
¢ A3 nocne sxcrionnposanus B pactBopax NaCl pa3nuuHoit 0CMOJISIPHOCTH

Table 2. Phagocytic activity of BM cells of intact animals and with AID after
exposure in NaCl solutions of different osmolarity

OCMOASIDHOCTD Kontpoas DA3
pacTBopa, Control EAE
MOCM/KT
Osmolarity of U Y AITAM, 107 ou oY AITAM, 107
solution mOsm/kg PhI PhN AIPhAM, 107 Phl PhN AIPhAM, 107
100 59,00+3,95 | 7,14%0,53? | 26,96=0,872 | 1543=1,81"2 | 2,14%0,29'% | 1,420,09'*
150 50,42+3,78 | 7,52%0,53? | 24,26=0,45 | 13,78=1,681 | 3,07=0,31' | 1,81=0,06'
200 52,54%3,45 | 6,20+0,62* | 20,17+0,20° | 17,33%2,04'? | 3,52+0,08' | 2,62=0,12!
300 52,52%2,81 | 9,16=0,56 | 30,31%0,25 | 1275%1,37" | 4,21=0,30' | 2,31=0,10'
600 50,82+2,98 | 7,02%0,36* | 22,83+0,072 | 1507=1,96' | 2,44=0,16'* | 1,58=0,07"
1200 50,58+3,67 | 516=0,36* | 16,70=0,12* | 1563=1,63' | 2,32%0,24'% | 1,56=0,02"*
2 2 1 1
2400 46,18%2,76 | 502+035" | 14840,23 | 1296%1,72' | 312%£0,19" | | 3,310
Ipumeuanusi: 1 — pa3znuuus cratucTudecku qoctoBepHBI (p<0,05) mo cpaBHEHUIO C

WHTAKTOM; 2 — pas3JIn4usl CTATUCTHYCCKH NOCTOBepHBI (p<0,05) mo cpaBHEHHIO ¢
(U3HOTOTUICCKUMHE YCIOBHSIMH.

Notes: 1—the differences are statistically true (p<<0.05) in comparison with the intact; 2 —
the differences are statistically true (p<<0.05) in comparison with physiological conditions.

nx memOpane [8]. [ToaToMy HEyIHBUTEIHHBIM SIB-
JIIETCS YCTAaHOBJCHHBIN HaMu (DAKT, YUTO TIPU ONpe/ie-
JieHUH (paronuTapHoi criocoOHOCTH KiIeTOK KM xu-
BOTHBIX ¢ DAD cymiecT-BeHHO m3MeHsuics OU u dYU
(tabn. 1 u 2). Tak, ®U camxkancs Ha 40%, a mor-
JIOIIAOIIAsl aKTHBHOCTE Kakaon kiaeTku (PU) — Ha
5% 10O CpaBHEHUIO C KOHTPOJIEM, YTO MOXET CBU-
JETENLCTBOBATh Kak O MPUCYTCTBUU B KM OombHBIX
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by 40%, and an absorbing activity of each cell (PhN)-
by 5% in comparison with the control that can testify
both to the presence in BM of ill animals of immature
forms of phagocytes and to the change in their
functional potential under conditions of damaged
cytokine profile of an organism at AID [4] as well.
When varying pH and osmolarity of medium the Phl
of the animals with AEA, being lower than the
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XKUBOTHBIX HE3penblXx (opM (aromuToB, Tak H
W3MEHEHUH MX (QYHKIIMOHAIBHOIO MOTEHI[MAaa B
YCIOBHSIX HAPYLIEHHOT'0 LUTOKHHOBOTO MPOQUIIS
opranusma npu AU3 [4]. [Ipu Bapeuposannu pH n
ocMoJIsIpHOCTBIO cpenbl PU xuBOTHBIX ¢ DAD,
OyAy4M HUKE KOHTPOJIS, JOCTOBEPHO HE U3MEHSJICS.
YMmenpmienue @Y y XKMBOTHBIX C HAaTOJNOTHEH
HaOmomanock npu ocMmoisapraoctsax 100, 200, 1200,
2400 mOcm/kr. TIpu 3arienaunBaHUU ¥ 3aKUCICHUN
cpenpl OY MHETOKapHUOIIUTOB OONBHBIX JKHBOTHBIX
YBEJIMYUBAIIOCH 110 CPABHEHUIO C (PU3NOIOTUIECKUMU
YCIOBHUAMH, HO TIPH 3TOM OCTaBAJIOCHh HIXKE KOHTPOJIAL.
Ananu3 guHamuku usmeHeHuss AIIOAM y wuH-
TaKTHBIX JKHBOTHBIX MOKAa3bIBAET, YTO OH MMEET
TEHICHIUI0 K YMEHBIICHHUIO IPH SKBUIUOpaLuu
KJIE€TOK KaK B TMIIOOCMOJISIPHBIX, TaK M THUIEp-
OCMOJIIpHBIX pacTBOpax B 1,2 u 2 pasa cooT-
BETCTBEHHO. {11 KJIETOK JKUBOTHBIX C MATOJOTHEH
xapaktepHo ymMeHbmieHHe AIID®AM npu >KBU-
IMOpanry X ¢ THIIEPOCMOJIIPHBIME pacTBOpamMu B 1,7
pasa, a c THIOOCMOJISIPHBIMY — YBeITM4eHue B 1,3 paza.
[Ipu BozneiicTBum cpex ¢ paznuuasiM pH AIIOAM
xi1eTok KM kuBOTHBIX ¢ DAD CyIIeCTBEHHO BO3POC
npu caBure pH Kak B KHCIyO, TaK M MIEIOYHYIO
CTOpPOHY, OYEBHIHO, 32 CUET BO3pacTaHus (aro-
IUTApHOTO UHJIEKCA U (ParonuTapHOro Yrcia.

BriBoabI

OnenenHast B ycioBusix ¢pusnonornueckux pH u
OCMOJIIPHOCTH IO psy NMapaMeTpoB CTPYKTYpPHO-
(yHKIMOHAIbHAST OPraHU3alHs MHETOKapHOLUTOB
YKUBOTHBIX ¢ DAD OTIMYAETCS OT TAKOBOM MHTAKTHBIX
KHUBOTHBIX.

YcTaHOBIEGHB! MPUHIIUIUAIBHBIEC PAa3TUIUSI H3-
MEHEHHSI CTPYKTYPHO-(YHKIIMOHATBHON OpraHu3alium
MHEJIOKApUOIINTOB MHTAKTHBIX KUBOTHBIX U ¢ AN3
nocJe qercTBrs (PU3NKO-XMMHUYECKUX (PaKTOpoB, pea-
JIM3yeMBIX B IIpoliecce KpruokoHcepBupoBauus (pH u
OCMOJIIPHOCTH)

[lony4yeHHble NaHHBIE OPUEHTHPYIOT HA BO3-
MOKHOCTh MOJIUGUKAINH (ONTUMHU3ALUH) YCIOBHH
sxBuHOpau KM 1oHOpOB ¢ yka3aHHOH MaToI0ruei
Ha 3Talle ero npeaBapuTebHON MMOATOTOBKH K KPHO-
KOHCEPBHPOBAHHUIO.
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control did not statistically and significantly change.
The decrease in PhN of the animals with a pathology
was observed at the osmolarity as follows: 100, 200,
1200, 2400 mOsm/kg. During the medium alkali-
sation and acidation the myelokaryocytes PhN ofill
animals increased in comparison with the physiological
conditions, but at the same time it remained lower than
the control.

The analysis of the dynamics of AIPhAM change
in intact animals shows that it has the tendency to a
decrease at the cell equilibration both in hypo- and
hyperoosmolar solutions in 1.2 and 2 times cor-
respondingly. For the cells of animals with a pathology
the AIPhAM decrease is typical at their equilibration
with hyperosmolar solutions in 1.7 times and for
hypoosmolar ones, this is an increase in 1.3 times.
Under the media effect with different pH, AIPhAM
of BM cells of animals with EAE considerably
increased at pH shift both towards acidic and alkaline
side obviously due to an increase in phagocytic index
and phagocytic number.

Conclusions

The estimated under conditions of physiological pH
and osmolarity with the series of parameters, the
structural and functional organisation of myelo-
karyocytes of animals with EAE differs from that of
intact animals.

There were established the fundamental differences
of a change in structural and functional organisation
of myelokaryocytes of intact animals and those with
AID after the effect of physical and chemical factors,
realised during cryopreservation process (pH and
osmolarity).

The data obtained point to the possibility of
modifying (optimising) the equilibration conditions of
BM of'the donors with indicated pathology at the stage
of'its preliminary preparing for freezing.
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