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I/Isyqam/l ICHCTBHE OCMOTHYECKOTO CTpecCa B pacTBOpax XJOopuJa HATpUL paSJ’IPI‘IHOﬁ KOHICHTpAallUKu Ha COXPaHHOCTbD,
KOJIMYECTBCHHBIN M Ka4eCTBEHHBIN COCTaB, a/iIr€3MBHYIO CII0OCOOHOCTH U Cbal"OHI/ITapHyIO AKTUBHOCTH KJICTOK KOCTHOI'O MO3ra (KM)
MBIIIH. YCTaHOBIICHBI T'paHULIbl UBMECHECHHSA OCMOJISIPDHOCTHU U o0bema KJIETOK, KOTOPbIC HE IIPUBOAAT K 3HAYUTCIbHOMY CHHKCHHUIO

X COXPAaHHOCTU U (pyHKHPIOHaHLHOfI AKTUBHOCTH.

BuBuanu /1il0 0CMOTHYHOTO CTPECY B PO3YMHAX XJIOPUAY HATPir0 Pi3HOT KOHLIEHTPALIl Ha LTICTh, KUIbKICHUH 1 SIKICHUI CKiIa,
aJIre3UBHY 3J1aTHICTH 1 (aronuTapHy aKTUBHICTh KJIITHH KICTKOBOTO MO3KY MHUIII. YCTaHOBICHO MEXi 3MiH OCMOJISIPHOCTI 1 00’ eMy
KJIITHH, SIKi HE IPUBOJSTH 0 3HAYHOTO 3HIKEHHS 1X LIJOCTi i QpyHKIIOHAIBHOT aKTHUBHOCTI.

The authors have studied the effect of osmotic stress in the solutions of sodium chloride of various concentrations on the
integrity, quantitative and qualitative composition, adhesive ability and phagocyte activity of cells of mouse bone marrow (BM).
There were defined the limits of changes in osmolarity and cell volume, which do not result in considerable reduction in their

integrity and functional activity.

B Tepanum pa3nuyuHbIX 3a005I€eBaHMI BCe IMIKpE
puUMeHsieTcsa TpaHcmuaHTanusa kietok KM [9,10].
Jng co3manus HOJATOBPEMEHHBIX 3aMacoB 3TOTO
TPaHCIJIAHTALHOHHOTO Marepuaja €JUHCTBEHHBIM
METOZIOM OCTaeTcsd KpHoKoHcepBupoBaHue [13, 14].
CoBpeMeHHbIE METONMKHN 3aMOpakuBaHusA kieTok KM
MIpe1yCMaTPUBAIOT UCIIOIB30BaHUE TaKUX KPUOIPO-
TekTopoB, kak JIMCO B koHueHTpanuu ot 5 10 10%
[13, 14]. IToBpexxaeHNE KIETOK MOYKET BOSHUKHYTh Ha
MI000M 3Tame KPUOKOHCEPBUPOBAHUS: TOOABICHUE
KPUOTPOTEKTOPa, 3aMOpaXUBaHNWE U OTTaMBaHUE
CYCIICH3WH, YAJIECHNE KPUOTIPOTEKTOPA.

[oBpexxnenns, CBsI3aHHBIE C IEPBBIM U IIOCIIEAHUM
3TanaMu KpHOKOHCEPBUPOBAHMS, HMEIOT OCMOTHYEC-
KYIO TIPUPOJY W MOTYT OBITh MUHUMH3HPOBAHEI
N00aBIeHUEM M yIAJIEHUEM KPHOIPOTEKTOPa TaKUM
00pa3oM, 4TOOBI Mpeaesbl OCMOTUYECKOH Tolle-
PaHTHOCTH He ObUIH IpeBbIIeHbl. Kak Ob110 OTMEueHo
B pabotax [6, 7], xietku KM Moryt usmMeHsTbCS Ha
yKa3zaHHBIX 3Tanax B oobeme oT 0,5 mo 2,0 or
NepBOHAYAJIBHON BEIWYHMHBI B 3aBUCHUMOCTHU OT
yCIIOBUH 100aBIEHNS U yAAJTEHUS KPHOTIPOTEKTOPA.

Henpto nanHO#W paboOTHl SBUIOCH M3yUYCHHUE
TOJIEPAHTHOCTH KJIeTOK KM K 1eicTBUIO OCMOTHYEC-
KOTO CTpecca, BO3HUKAIOMIET0 MPH M3MEHEHHAX
KJIETOYHOTO 00beMa, KOTOPBIE MOAEINPOBAINCH
9KCMO3UIINEH KJIETOK B pACTBOPAX HEMPOHHUKAIOIIETO
BemecTBa (NaCl) pa3nuuHOi KOHIEHTpAIUH.
N3yvanu coxpaHHOCTb KJIETOK, KOJTUYECTBEHHBIN U
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In the therapy of various diseases the transplan-
tation of BM cells has been used much more widely [9,
10]. To create the long-term stocks of this transplan-
tation material the cryopreservation has remained single
method [13, 14]. Modern methods of BM cells freezing
foresee the usage of such cryoprotectants as DMSO
under concentrations from 5 to 10% [13, 14]. Cell injury
may appear at any stage of cryopreservation:
cryoprotectant adding, freezing and thawing of
suspension, cryoprotectant removing.

Damages related to the first and last stages of
cryopreservation are of an osmotic origin and can be
minimized by adding and removing a cryoprotectant
in such a way not to exceed the limits of osmotic
tolerance. As it was noted in the papers [6, 7] the BM
cells can change the volume from 0.5 to 2.0 in
comparison with initial volume depending on the
conditions of cryoprotectant adding and removing at
the mentioned stages.

The aim of this study was to investigate the tolerance
of BM cells to the effect of osmotic stress, appearing
during the changes in cellular volume, which were
modelled with cell exposure in the solutions of non-
penetrating substances (NaCl) of various concen-
trations. Cell integrity, their quantitative and qualitative
composition, adhesive ability and phagocyte activity
were studied as well.

The experiments were performed in BM cells of
CBA mice, obtained from femoral bones by washing-
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Ka4eCTBEHHBINH COCTaB U (paroruTapHyro akTHBHOCTb.

OKcIepruMeHTHI ObLTH MTPOBEIeHBI Ha KieTkax KM
mbltieit muHun CBA, nony4eHHBIX BRIMBIBAHHUEM M3
OeIpeHHBIX KOCTEH ITTIOKO30LUTPATHBEIM PACTBOPOM.
[Tocne skcno3uuu B TeUEHUE 5 MUH B pacTBOpax
xjaopuga HaTpus B koHuentpauuu 0,05; 0, 75; 0,1;
0,15;0,3; 0,6 u 1,2 M kieTouHy*0 B3BECh LIEHTPUDYTH-
pOBajH, peCyCHEeHIUPOBAIN B (HUZHOIOTHYECKOM
pactBope. M3 nonydeHHO# B3BECH KJIETOK TOTOBUJIA
Ma3KH, KOTOpBIE (PUKCHPOBAIIA METAHOIIOM U OKPALITH-
BaJK a3yp-2-303MHOM 10 PomanoBckomy-1 m3a. Yaer
MHETIOTPaMM IPOBOAMIN B CBETOBOM MHKPOCKOIIE
PZO [5]. Aare3uBHyt0 cIIOCOOHOCTH OIICHMBAIIN TIO
METOJIMIKE, OTIMCAHHOU B [4], daromurapHyro aKTHB-
HOCTB — 10 MeToauke [1]. Snpocoaepxkammune KIeTKH
nojicuuThIBaIU B Kamepe T'opsesa [5]. CoxpaHHOCTB
KJIETOK OLIEHUBAJIM C MCIIOJIBb30BaHUEM TPUIIAHOBOTO
cuHero [5]. CrarucTuyecKyo o0pabOTKy HpOBOANIH
no metoay CreronenTa-duiiepa [2].

OcMoTHYECKHE SIBIEHNUS, CBA3aHHBIE C IEPEHOCOM
Pa3TMYHBIX BEIIECTB Yepe3 N30MpaTeTbHO MPOHUIIae-
MyT0 MeMOpaHy KJIETOK, BHOCST 3HAYUTEIbHBIN BKJIa]T
B WX MOBPEKICHUE W KPHO3AUIUTY B TEUEHHE BCETO
LMKJIa HU3KOTEMIIEPaTypHOTO KOHCEPBUPOBaHUA [3,
8]. Yxe Ha Ha4aJIbHOM 3Tamne KJIETKH MepeHOCSTCH,
KaK TpaBWIo, 13 (PU3MOJIOTHYECKON Cpeibl B THUIIEp-
TOHHYECKYIO ITPH U30TEPMUYECKUX YCIOBHSIX.

JeiicTBuTENbHAA PUYMHA OCMOTHYECKOIO TOB-
PEXICHUST OCTaeTCsl B 00ILIeM HEU3BECTHOM, XOTSA U
OBLIN MPEIJIOKEHBl HEKOTOPHhIE TMIOTE3bl AJA
o0bscHeHus 3Toro siBienus [8]. Ilmasmarudeckas
MeMOpaHa MOXET MOBPEXIATHCS B pe3yJbTare
YpEe3MEpPHOT0 YBEIHUYECHUS KIETOYHOTO 00BeMa.
Meryman H.[12] BeicKka3as mpeanonokeHue, 9To CkaTre
KJIETKH B TUIIEPTOHUYECKUX YCIOBHIX MOXKET TaKKe
MTOBPEXK/ATh IJIa3MaTHYECKy 10 MeMOpany. Steponkus P.
U coabT. [1,5] mokazanu, 4To MOTepss MEMOpaHHBIX
JIUTIUIOB IIPH CHKATHH KIIETKH CHIDKAET OTEHIHA €€
pacTsDKEHUS M TUMHUTHPYET MpeAeNbHbIi 00BheM, 0
KOTOPOTO MOXET YBEJIHUYHMTHCSA KJIETKa MPU PeTuf-
patauuu. Ilpu orrauBaHUMM M HEpeHOCE B U30TO-
HUYECKUE YCIOBUA KJIETKH yBEIMYUBAIOTCS CBEPX
HOpMaJIbHOTO 00beMa 1 MOTYT JIn3upoBars. Mazur P.
u coaBT. [11] cunTanmu, 9To 3TO MOXKET OBITH CIIEICT-
BHEM MOBBIIICHUS KOHILICHTPALIUHU COJIEH B pacTBOpE
[IPU 3aMOpaXMBAHUHU, KOTOPOE MOXKET MPUBECTU K
YBEJIHYECHUIO POHUIIAEMOCTH IJIa3MaTUYECKOU
MeMOpaHbl U BXOJIy B KJIETKY BELIECTB, HENPOHH-
KaloIIHX B HOPME.

[IpoBenenHbIe MCCAENOBAHUS MOKA3aJIH, YTO
OCMOJISIPHOCTH CpeIbl TOCTOBEPHO HE M3MEHsja
KOJIMYECTBEHHBIX Moka3areiaedl KM Hu B omHOM U3
BapuaHTOB. lIpyu cpaBHEHUH BIMSHUSA THIIOOCMO-
nsipabix (100, 150 MOcM/Kr) U THIEPOCMONAPHBIX
(1200, 2400 MOcMm/KT) pacTBOPOB Ha COXPaHHOCTH
kietok KM HaGmionanyu 10CTOBEpHOE CHUKEHUE UX
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out with glucose-citrate solution. After Smins’ exposure
in the solutions of sodium chloride under concentrations
0f 0.05; 0.075; 0.1; 0.15; 0.3; 0.6 and 1.2 M, cellular
suspension was centrifuged, re-suspended in physio-
logical solution. The smears were prepared from the
obtained cellular suspension, and then they were fixed
with methanol and stained with azur-2-eosin according
to Romanovsky-Gimza. The recording of myelo-
grammes was performed with the PZO light microscope
[5]. Adhesive ability was assessed according to the
method of [4], and we estimated phagocyte ability using
the method [1]. Nucleated cells were calculated in
Goryaev’s chamber [5]. All integrity was evaluated
using trypan blue staining [5]. Statistical processing
was made on the method of Student-Fisher [2]. Osmotic
phenomena, related to the transfer of different
substances via selectively permeable membrane of cells,
contribute greatly to their damage and cryoprotection
during the whole cycle of low temperature preservation
[3, 8]. Even at initial stage the cells as a rule are
transferred from physiological medium into hypertonic
under isothermic conditions.

An actual cause of osmotic damage has remained
generally unknown, though there were proposed some
hypotheses to explain this phenomenon [8]. Plasmatic
membrane can be damaged as a result of extreme
increase in cellular volume. Meryman [12] supposed
that cell shrinking under hypertonic conditions can also
impair plasmatic membrane. Steponkus et al. [15]
showed that the loss of membrane lipids during cell
shrinking reduced the potential of its extending and
limited the maximum volume up to which a cell could
increase during re-hydration. During thawing and
transfer to isotonic conditions the cells can be increased
over normal volume and be lyzed. Mazur et al. [11]
believed that this can be the consequence of a rise in
the concentration of salts in solution during freezing,
which can lead to an increase in of the permeability of
plasmatic membrane and entering to the cell of
substances, non-penetrating in the norm.

Performed investigations have shown that the
medium osmolarity did not change statistically true the
quantitative indices of BM in any variant. When
comparing hypoosmolar (100, 150 mOsm/kg) and
hyperosmolar (1200, 2400 mOsm/kg) solutions on the
integrity of BM cells we observed a statistically
significant reduction of their number in comparison
with isotonic solution (300 mOsm/kg). As for the
solutions with osmolarity of 200 and 600 mOsm/kg,
which approach isotonic solution, the cell integrity did
not differ significantly true (Fig. 1).

When studying the cellular composition of BM in
isotonic saline the ratio of erythroid-myeloid
hemopoiesis lineage made 1.3:1, i.e. 47.22+1.66 and
36.33+3.64, for lymphoid lineage 9.34+0.66 (Fig. 2).

During cell exposure in salines with the osmolarity
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KOJIMYECTBA IO CPAaBHEHHUIO C M30TOHHYECKUM
pactBopoM (300 MOcm/kr).UTO KacaeTcs pacTBOPOB
¢ ocmomsipHocThio 200 u 600 MOcM/KT, KOTOpBIE
NpUOIMKAIOTCA K U30TOHHUYECKOMY PacTBOpY,
COXPaHHOCTb KJIETOK JOCTOBEPHO He oTnyanach (puc. 1).

I[Ipn n3yuenunm knetounoro cocrtaBa KM B
M30TOHUYECKOM COJIEBOM PacTBOpPE COOTHOULIEHUE
PUTPOUTHO-MHUETIONIHOTO POCTKA KPOBETBOPEHUS
cocraBwio 1,3:1, Te. 47,22 +1,66 u 36,33£3,64%,
muM(pouTHEIN pocTok - 9,3410,66% (puc. 2).

[Ipu 3KCcTIO3UIIMKM KIIETOK B COJIEBBIX PACTBOPAX C
ocmossipHocThio 200 u 600 MOcwMm/kr, He OBLIO
BBISIBJIEHO U3MEHEHUM TTOKa3aTesieil B 3pUTPOUTHOM,
MHEJIONITHOM U TnM@onuTapHOM pocTkax. OIHAKO B
HEKOTOPBIX NpoOax HaONAaNU TEHICHIIUIO K
HE3HAYUTEIHFHOMY IMOBBILICHUIO HOPMOOJIACTOB H
muM@oruToB. COOTHOIIEHHE SPUTPOUTHO-MUEION -
HOro poctka coctaBuio 1,43:1u 1,7:1 cooTBETCTBEHHO
(puc. 2).

Kak runoocmonsipasie (100, 150 MOcMm/kr), Tak u
runepocMosipabie pactBopbl (1200,2400 MOcM/kr)
CHWYKAJIM TIPOIIEHTHOE COJAEp KaHHe T'PAHYIOIUTOB
MHEJIOUIHOTO pocTKa (prc.2). ITO MPUBOAUIO K
YBEJIMYEHHUIO COOTHOUIECHUS IPUTPOUTHO-MHUEIOUI-
HOTO POCTKa B CTOPOHY 3pUTpoHHOTO. B trumMdown -
HOM pOCTKE HamOoiee YCTONYHMBBIME OBUIH MaJble
mumbonuThl. OMHAKO TPU JEHCTBUH TUMIEPKOHIICH-
TpupoBaHHOTrO pactBopa (2400 MOCM/KT) UX KOJIU-
YeCTBO JOCTOBEPHO CHHUXKAJIOCH (pHC. 2).

[Ipu BozaeiicTBuu Ha kieTku KM n30TOHHYECKOTO
u OJMM3KUX K HEMY COJIEBBIX pacTBopoB (200 u 600
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Puc. 2. CooTHomenue coxpanupmuxcsa kaetok KM
Pa3IHYHBIX POCTKOB KPOBETBOpPEHHS (1 — 3pUTPOUIHBIN,
2 — MHETIOUIHBIN, 3 — TUMQPOUIHBIHN) MOCIIE IKCITOZUIIH
KJIETOYHBIX CYCIICH3WH B pacTBOpax XJOpWUIA HATpHUs
pasnuuHOM KoHIEeHTpanun(Mtm); n=7.

Fig. 2. Ratio of survived BM cells of various hemopoiesis
lineages (1 —erythroid cells, 2 — myeloid cells, 3 — lymphoid
cells) after exposure of cellular suspensions in sodium
chloride solutions of various concentrations (M+m) n=7.
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Puc. 1. Coxpannocts kierok KM nocie skcno3uuuu ux B
pacTBOpax XJIOpHUAa HATPHUS Pa3THIHON KOHIICHTPAIIUH.

Fig. 1. Integrity of BM cells after their exposure in sodium
chloride solutions of various concentrations.

0f 200 and 600 mOsm/kg no changes were revealed in
erythroid, myeloid and lymphoid lineages. However in
some samples we observed the tendency to a slight
increase in normoblasts and lymphocytes. The ratio of
erythroid-myeloid lineage made 1.43:1 and 1.7:1,
correspondingly (Fig.2).

Both hypoosmolar (100, 150 mOsm/kg) and
hyperosmolar solutions (1200, 2400 mOsm/kg) reduced
the content percentage of granulocytes of myeloid
lineage (Fig. 2). This resulted in the increase of the
ratio of erythroid-myeloid lineage to the side of
erythroid one. In lymphoid one the most resistance were
small lymphocytes. However under the effect of
hyperconcentrated solution (2400 mOsm/kg) their
amount statistically and significantly reduced (Fig.2).
During the effect of isotonic or close to it salines (200
and 600 mOsm/kg) on BM cells no structural changes
(vacuolization of nuclei and cytoplasm) were observed.
Under the effect of hypo- and hyperosomolar solutions
the changes in BM cell structure concerned both the
nucleus and cytoplasm (mainly in granulocytes). After
the effect of hyperosmolar saline the changes manifested
as the vacuolization of nucleus and cytoplasm of
granulocytes, as swelling and increasing the cell
dimensions.

For hyperosmolar solutions, in particular with the
osmolarity of 2400 mOsm/kg the damages of BM cell
structure were noted in granulocytes as well. The
changes meant the clasmatosis, karyorhexis, chromatin
condensation, nuclei vacuolization and cytosol release
out of a cell with following condensation on membrane
as conglomerates of various size. The most resistant
occurred to be normoblasts and lymphocytes, i.e. the
cells of not large size with single mitochondria, absence
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MOCM/KT) CTPYKTYPHBIX U3MEHEHH (BaKyaJIn3aluu
SJIep M [IUTOIUIa3Mbl) He HaOmona u. [Ipu aerctBun
TUIIO- U TUIEPOCMOJISPHBIX PaCTBOPOB M3MEHEHUS
cTpyKTyphl kinerok KM kacanuce Kak siapa, Tak u
LUTOIUIa3MBI (B OCHOBHOM B rpaHynouutax). [lociue
BO3/IEMCTBHSI TUIIOOCMOJISIPHOTO COJIEBOTO pacTBOpa
HW3MEHEHHS BBIPAXAJINCh B BaKyOJIHM3aLUU SApa H
LUTOIJIa3MbI IPaHYJIOLUTOB, B HAOyXaHUH U yBEJINIe-
HUU pPa3MepOB KIIETOK.

J1a THTIepOCMOINAPHBIX PacTBOPOB, OCOOEHHO C
ocMmousipHOCTBIO 2400 MOCM/KT, TOBpEXKICHUS
CTPYKTypHI K1eTok KM Obuin oTMeueHsI B TpaHyiio-
nuTtax. M3MeHeHus BbIpakajuch B KJa3MaTo3e,
KapeopeKcrce, KOHACHCAIIMA XPOMaTHHA, BaKyOJIH-
3allMU sI€p W BBIXOAE IIUTO30JI1 U3 KIETKH C
noclenyomei KonaeHcauueii Ha MeMOpaHe B BHJE
KOHIJIOMEpaToB pa3Hoi BennuyuHbl. Hambomee
YCTOHYMBBIMH OKa3aluch HOpMOOIacTsl U nuMo-
LUTHI, T.€. KICTKH HEOOJIBUINX pa3MepoB C eIUHHUY-
HBIMH MUTOXOHJPHUSIMH, OTCYTCTBHEM JIM30COM H
PaBHOMEPHBIM COOTHOLIECHUEM Apa U IIUTOILIa3MBI.

Jnst uccnenoBanus GyHKIIMOHAIEHON aKTUBHOCTH
kieTok KM u3ydasnu criocoOHOCTh KIISTOK K aJre3un
1 (HaronUTapHy0 aKTHBHOCTD.

Oxka3zanoch, 9YTO TUIEPOCMOIISIPHBIE PACTBOPHI
COXpaHsUTH Ha BRICOKOM YPOBHE aJIr€3UBHBIE CBOIICTBA
numponuToB U OnactoB (Tabin.1), mpu Bo3neicTBHH
TUIIOOCMOJIIPHBIX PAacTBOPOB YBEIUYEHUS alre3uu
KJICTOK HE HaOJI0JaJIi, B 3TOM CJIy4ae MOBBIIIAIACH
aAre3uBHasi aKTUBHOCTh MOHOILIUTOB U Makpo(aros.

of lysosomes and even ratio of nucleus and cytoplasm.

To investigate the functional activity of BM cells
we have studied the cell ability to adhesion and
phagocytes activity.

Hyperosmolar solutions occurred to be preserving
at a high level the adhesive properties of lymphocytes
and blasts (Table 1), under the effect of hypoosmolar
solutions no increase in adhesion of the cells were
observed, in this case adhesive activity of monocytes
and macrophages increased. Under the effect of isotonic
and close to it solutions with the osmolarity of 200 and
600 mOsm/kg there was noted a manifestation of
adhesive properties of granulocytes.

These investigations allowed the determining of the
fact that medium osmolarity did not change functional
level of adhesion molecules in BM cells (Table 1).

When studying phagocyte activity of BM cells it
has been demonstrated that despite the changes
occurring in the structure of nucleus and cytoplasm of
granulocytes, their functional activity (capability to
phagocytosis) preserved. Phagocyte index (Phl) and
phagocyte number (PhN) of granulocytes after
interaction with salines of various osmolarity varied
from 50 to 65%. And only under the effect of
hyperosmolar solution with the osmolarity of 2400
mOsm/kg on BM cells the Phl parameters were lower
50%. PhN did not depend on osmolarity of the solution
and in all cases varied within the limits of 5.5-8
absorbed by one cell microorganisms (Table 2).

The determining of granulocyte absolute number

Tadauma 1. Anre3uBHas criocoOHOCTE KiIeTok KM mociie SKCIIO3UINHT B pacTBOpaxX XJIOPHUAa HATPHUS Pa3IHIHON
koHIeHTpanuu (M+m), n=7.
Table 1. Adhesive ability of BM cells after cellular suspensions in sodium chloride solutions of various
concentrations (M+m) n=7

Tum KAeToK
Cell type
Ocmontp- Koanuect-
HOCTB
BO KAETOK,
pacTBopa, %100 BaacTbr MoHOIUTHI AuMpOUAHBIE KAETKU T'paHyAOIATHI Makpodaru
MOcM/Kr Cell Blasts Monocytes Lymphoid cells Granulocytes Macrophages
Solution number
osmolarity, % 10 ' Koamuecr- | Aaresus- | Koamuecr- | Aaresus- | Koamuectr- | Aaresus- | Koawmuecr- | Aaresus- | Koamuecr- | Aaresus-
mOsm/kg BO HBIe, % BO HEBIe, % BO HbBIE, % BO HBIEe, % BO HBIE, %
Cell Adhesive Cell Adhesive Cell Adhesive Cell Adhesive Cell Adhesive
number cells, % number cells, % number cells, % number cells, % number cells, %
100 9,63+0,65 | 22,60%+1,58 | 2,18%0,15 | 9,75+0,68 | 0,94%0,07 | 2535=1,77 | 2,44%=1,71 | 14,08%=0,99 | 1,42+0,99 | 20,43%+1,43 | 1,97=0,14
150 9,60+0,68 | 20,32%+1,42 | 1,95+0,14 | 14,71+1,03 | 1,41%0,99 | 39,56+2,77 | 3,80+0,27 | 13,07+0,91 | 1,25%+0,09 | 12,34+0,86 | 1,18+0,08
200 9,65+0,69 | 20,84%+1,46 | 2,01=0,14 | 557+0,39 | 0,54%+0,04 | 34,12%2,39 | 3,29=+0,23 | 3551+2,49 | 3,43+0,24 | 3,98+0,28 | 0,38+0,03
300 9,35+0,65 | 26,59+1,86 | 2,49+0,17 | 6,72+0,47 | 0,63+0,04 | 16,83%=1,18 | 1,57=+0,11 | 3534%2,47 | 3,30=0,23 | 14,52=1,02 | 1,36=0,10
600 9,50+0,64 | 17,51*1,23 | 1,66=+0,12 | 12,01+0,84 | 1,14+0,08 | 1850=+1,30 | 1,75%+1,30 | 33,0231 | 3,14%0,22 | 18,98=+1,33 | 1,80=0,13
1200 9,25+0,67 | 19,50+1,37 | 1,80%0,13 | 1,55%=0,11 | 0,14=0,01 | 4572=+3,20 | 4,23+0,30 | 26,09+1,83 | 2,41=0,17 | 7,14%=0,50 | 0,66=0,05
2400 9,41+0,65 | 28,50%=1,40 | 2,68+0,19 6,0+0,42 | 0,56%0,04 | 51,51+0,04 | 4,85+0,39 | 10,58+0,74 | 0,99+0,07 | 3,41+0,24 | 0,23+0,02

IIpumeyanne. p>0,05, p — BEpOsATHOCTH CIy4allHOCTH pa3ninuuii ¢ nanHbiMK 11 KM B nzoronunueckoMm pactope (300 MOcm/kr)
Note. p > 0.05, p — probability of differences with the data for BM in isotonic solution (300 mOsm/kg).
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ITpu BO3IEHICTBMH N30TOHU-
YECKOro U ONIM3KHUX K HEMY
pacTBOpPOB C OCMOJISP-
HocThio 200 1 600 MOcM/KT

Tadnuuna 2. GaronurapHas akTUBHOCTH KJIeTok KM mocie 3KCIo3uIie B pacTBOpax
XJIOpHUIAa HATPUS pa3iIn4dHoil ocMomsapHOocTH (M=+m), n=7

Table 2. Phagocyte activity of BM cells after exposure sodium chloride solutions of
various concentrations (M+m), n =7

OTMEYaJIU ITPOABJICHUE aare- Ocmonsip-
3UBHBIX CBOWCTB I'paHyJjo eraon e KoarrecTso
- 6
paty. I;fézzﬁiar' KAETEK'HX 10 TPaHyAOLIUTOB, % (%1 oY A4YI'p ATIOAIp
IIUTOB. S : e Granulocytes Phl PhIN GAN GPhAAI
olution number, number. %
I[aHHBIC HCCICOOBaHU osmolarity, x10° ne
mOsm/kg
JaJId BOBMOXXHOCTB OIIPEIC-
JIUTb, YTO OCMOJIAPHOCTH 100 9,63+0,65 13,09+0,92 65,0%=4,55 7,14+0,50 1,22=+0,09 0,79=+0,06
cpensl He M3MeHsIa (yHK-
IIPIOHa.HLHLIﬁ YPOBEHb MO- 150 9,60=+0,68 2,11+0,15 52,52=+3,68 7,52=+0,53 0,20=+0,01 0,11=+0,01
JIZeI\I;[yEI aélrel?y)l/ll/l Ha KJICTKax 200 9,65+0,69 1,0=0,2 53,54=%3,75 6,0=0,42 0,10=+0,01 0,050=+0,004
TaoJI. 1).

HpI/I HU3Yy4YCHUHU (baroun— 300 9,35%0,65 6,12=0,43 59,57%+4,17 | 546=0,38 0,59=+0,41 0,35+0,02
TapHOfI AKTUBHOCTH KJICTOK
KM 6BIJ'IO MOKa3aHo, YTO, 600 9,50=+0,64 5,31+0,37 56,82+3,98 7,02=+0,49 0,50=+0,04 0,280,020
HCCMOTps Ha M3MCHCHMA, 1200 9,25%+0,67 3,16=+0,22 52,58+3,68 5,16+0,36 0,29=+0,02 0,15+0,01
IIPOUCXOIAIINE B CTPYKTYPE
sAApa U HUTOIUIa3Mbl I'paHy- 2400 9,41+0,65 2,45+0,17 45,16+3,16 5,02+0,35 0,23+0,02 0,10=+0,01

JIOIUTOB, MX (PyHKITMOHAIB-
Hasi aKTUBHOCTH (CITOCO0-
HOCTB K (haroiuTosy) coxpa-
Hsnachk. ParonurapHbIN
unaekc (OU) u daromuurap-
Hoe uncio (PY) rpanyaouuTOB MOCiE B3aMMOIACH-
CTBHS C COJIEBBIMU PACTBOPAMH Pa3HOW OCMOJIIPHOCTH
BappupoBanu ot 50 1o 65%. M Toneko npu Bo3nei-
CTBUH THIEPOCMOJISIPHOTO PAacTBOpPa C OCMOJISAP-
HocThio 2400 MOcwm/kr Ha kieTkn KM mokasarenu
O®U Obutn Hike 50%. OYU He 3aBHCENO OT OCMOJISIP-
HOCTH PacTBOpa W BO BCEX cllydyasx Konebaioch B
npenenax 5,5-8 MOTIOMIEHHBIX OMHOW KJIETKOH
MHKpPOOPTaHU3MOB (Talm. 2).

Omnpenenenue abCOMIOTHOTO YHCIIA IPAHYJIOLUTOB
(AUIp) u abcomoTHOTO TOKa3arens (harouTapHOR
aktuBHOCTH rpanyionutoB (AIIDAIDP) mozsonuio
YCTAHOBUTH a0COJIIOTHBIE IOKa3aTelld MX COXpaH-
HOCTU ¥ (QYHKIMOHAJIBHOW aKTUBHOCTH. Tak, B
HW30TOHUYECKOM M OJIM3KHX K HEMY pacTBOpax C
ocmousipHocThio 200 1 600 MOcM/KT TIposIBIIsLITACH
CHOCOOHOCTS K (harouutosy y 30-45% rpanynonuToB
B 1 Mka pactBopa. [loHM)XKeHHE WM TOBBIIICHUE
OCMOJISIPHOCTH PacTBOpA 3HAUYNTENHHO CHIDKAJIO 3TH
nokazarenu (Taodi. 2).

Taxum 00pa3om, MOTy4IEHHBIE JaHHBIE TO3BOJIAIH
c/IeJaTh 3aKJII0YeHHEe, YTO HAaUMEHBIIIEE BIUSIHUE Ha
KOJIMYECTBO U COXPaHHOCTH Ki1eTok KM, ero kinerou-
HBIA COCTaB, a TaKXe aJIre3MBHYIO0 CIIOCOOHOCTH H
(arouuTapHyI0 aKTUBHOCTb OKa3bIBalOT PACTBOPHI C
ocMoJspHOCTBIO B nuamnaszoHe 200-600 mOcwm/kr. C
ITOMOIIbI0 3aBHCHUMOCTH BanT-l'odda, monyueHHON
HaMH JUTSI 3TUX KIIETOK [7], OBLIN OIICHEHBI N3MCHEHUS
00beMa KIIETOK, SBISIOMINXCS Pe3yIbTaTOM 3KCIIO3U-
LIMM UX B PacTBOpE HEMPOHHUKAIOIIETO BELIECTBA!
OOTyCTUMBIE Tpenesbl H3MEHEHUs obbema —

(300 mOsm/kg).
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IIpumeuanue. p>0,05, p — BeposATHOCTb CIy4yalHOCTU pasziuuuil ¢ AaHHbBIMU U1t KM B
n3otoHmYeckoM pactBope (300 MOcm/kr)

Note. p > 0.05, p — probability of differences with the data for BM in isotonic solution

of granulocytes (GAN) and granulocyte phagocyte
activity absolute index (GPhAAI) allowed the
determining of absolute parameters of their integrity
and functional activity. So, in isotonic and close to it
solutions with the osmolarity of 200 and 600 mOsm/
kg there was manifested the ability to phagocytosis in
30-45% of granulocytes in 1 mcl of the solution. A
decrease or increase of the solution osmolarity
considerably reduced these parameters (Table 2).

Thus the obtained data permitted to conclude that
the least effect on the number and integrity of BM cells,
its cellular composition and adhesive ability and
phagocyte activity is caused by the solutions with
osmolarity within the range of 200-600 mOsm/kg.
Using Van’t Hoff dependence obtained by us for these
cells [7] we assessed the changes in cell volume, resulted
from their exposure in the solution of non-penetrating
substance: admissible limits of the volume changes are
its reduction down to 60 and increase up to 130%. When
developing the methods of exposure and washing-out
of cells in cryoprotectant solutions these limits should
be taken into account, because the increase or decrease
of cell volume, correspondingly, higher or lower these
limits may lead to the impairment of the structure and
loss of functional activity of the cells, which can affect
the transplant quality.
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