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Functional characteristics of bone marrow hemopoietic stem cells of healthy animals and with autoimmune diseases before and
after cryopreservation with different regimens have been comparatively determined in vivo. The principle differences between an
initial functional status of hemopoietic precursors of healthy donors and with autoimmune diseases, as well as its changes under
similar cryopreservation conditions have been demonstrated. The “optimum” of CFUs colony-forming activity of healthy animals

and those with adjuvant arthritis was noted as realised under bone marrow cryopreservation with different regimens.
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Jonrocpodnoe XpaHeHHE TeMOIIOATHIECKON TKAHH
MIPU CBEPXHU3KHUX TEMIIEPATypax CTaJIO0 HEOThEeMIIe-
MOH 9aCThI0 MHOTOCTYIICHIATOTO TEXHOJIOTHIECKOTO
Tporiecca €e MPUMEHECHHS B KIIMHUYIECKOU TTPAKTHKE
[2, 11, 15, 28]. KpuokoHCEpBUPOBAHUIO MOTYT
MOABEPraThCsl KPOBETBOPHBIE KJIETKU KaK 3J0POBBIX
JIOHOPOB (3aroTOBKa Marepuaia, TaKk Ha3bIBAEMBIX
TPy PUCKA), TAK U MOJYYCHHEIE B CHITY “BOCTPE0O-
BAHHOCTH ’ OT OOJILHOI'O C TOM MJIM HHOM IIaTOJIOTHEN.
K maronorusam, ass nedeHus: KOTOPBIX MPUMEHSETCS
TpaHcIuaHTanus koctHoro mosra (KM), oTHOCsATCS
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A long-term storage of hemopoietic tissue under
ultralow temperatures became an integral part of
multistep technological process of its application into
clinical practice [2, 11, 15, 28]. Either hemopoietic
cells of healthy donors (material procurement from
so-called risk groups) or obtained due to “demand”
from a patient with that or this pathology may be
cryopreserved. Among the pathologies, treated with
bone marrow (BM) transplantation are autoimmune
diseases (AID) [14, 24, 25]. A distinct mechanism of
therapeutic effect of autologous hemopoietic tissue
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ayTOUMMYyHHEIe 3a0oneBanus (AN3) [14, 24, 25].
TouHbIil MEXaHU3M TepaneBTHYECKOro 3¢ deKra oT
Mepecajku ayTOJOTUYHOM TeMOMOATUYECKOW TKaHU
6ompHbIM ¢ AW3 ocTaéres HesicabiM. [Ipeamonaraercst
[13, 28], 9TO pH NOBTOPHOM IPOXOKACHHUH UEPE3
TUMYC BHOBb BBEICHHBIE ayTOJOTHYHBIE CTBOJIOBBIE
kposerBopHbie KieTkn (CKK) n hopmupyronuecs u3
HUX UMMYHOKOMIIETEHTHBIE KJIETKH MOTYT MOJBEp-
ratbcs “‘pectaBparun’, obecrieunBas CaHAIUIO U
PEKOHCTPYKIMIO HOPMAJIBHOM MMMYHHOM CHCTEMBI.
Bbrut0 mokaszaHo, 94TO MpoOBeNEeHNE KypcOB MMMYHO-
cyTipeccuH (BBICOKHE 036l IUTOCTAaTHKOB, TOTATHHOE
o0ydeHre JTUMQOIHUTOB) ¢ MOCIEIYIONIeH TpaHC-
antanuer kiaetok KM unmn CKK nepudeprnueckoit
KPOBH IPHUBOIUT K IOJIOKHUTEIbHOMY 3QdeKTy mpu
neuennn AU3 [18, 29].

UcnonszoBanne KM kak koppekTopa MHOTHX
MaTOJIOTUYECKUX COCTOSTHUH 00YyCIIOBIEHO MHOTO-
TPaHHOCTBIO €r0 CBOMCTB, MPEXK/IE BCETO, HATMINEM
B HEM CTBOJIOBBIX KJIIETOK PA3HOTO YPOBHS OpTaHH3a-
LU OT PENIIECTBEHHUKOB '€MOIIO3TUYECKOT0 TIall-
JapMa 10 TOTUIIOTEHTHBIX CTBOJIOBBIX KJIETOK ME3€H-
XMMaJbHOTO Tponcxokaenus [ 16, 30]. 3BecTHO, 9TO
B xkommaptmente CKK xocTHOTO MO3ra comepxkarcs
MIPEALIECTBEHHUKH Pa3HOU cTeneHu AudepeHInpoB-
ku. Tak, K1eTku, opMuUpyIOIUe KOJIOHUY inl Vitro, B
gactHoctd KOE-I'M, 6onee nuddepeHnnpoBaHsl B
CpaBHEHHH C KIIETKaMH, (POPMHUPYIOHNIMMH KOJIOHHU
in vivo (KOEc) [17, 30]. Kaxknas momymsius Takxke
MOXeET OBITh pa3lesieHa Ha CyOIONyIIsLUH B 3aBUCH-
MOCTH OT CTETIEHU UX MOTeHTHOCTH. CUuTaeTcs, 4To
KOE-I'M, ¢opmupyromue kononuu, Mmeaee audde-
peHUUpOBaHbI, 4YeM (opMupyromue KiacTepsl [1].
Amnanornyno cpenu KOEc Gonee MOTEHTHBIMH 5IB-
JISTIOTCSI KIIETKH, (POpMHpPYIOIIHE KOJIOHWH Ha 14-15-¢
CyTKH, 9YeM Ha 7-8-¢ [16, 21]. B obmeM MoxHO corma-
CHUTBCSI, YTO B 3TOM psiy Kaxnas 6osnee nuddepeHnn-
poBaHHasi (opMa MpeNIeCTBEHHUKOB (OPMHUPYETCS
U3 MPEABLAYIIETO KiIoHa., DPPEKTUBHOCTD IPUMEHE-
HHUsI KpUOKOHCcepBUpoBaHHOTO KM Kak pa3 ¥ 3aBUCUT
OT XapakTepa W3MEHEHUU CTPYKTYpPHO-(yHKIIHO-
HaJbHOW OpraHu3auy (0T CTOMKHX MOBPEXKACHUHN 710
TPAH3UTOPHO PA3BUBAIOIINXCS N3MEHEHHH ) M CTETICHU
BOCCTaHOBJICHHSI HICXOIHBIX CBOMCTB MUEIIOKAPHOIIH-
TOB pa3HOTo ypoBHS MU depeHIpoBKH. B padoTe [6]
MOKa3aHbl MPUHIMIIAAIBHBIE PA3IHMYUs W3MEHCHHUS
(PyHKIIMOHAIBHOTO CTaTyCa KPOBETBOPHBIX MPE/IIIECT-
BEHHHUKOB 37I0POBBIX JOHOPOB U ¢ A3 mipu ananornd-
HBIX U3MEHEHUSX yCIOBUH KPHOKOHCEPBUPOBAHHUS B
cucreMe in vitro. He MeHee Ba)KHOU 3a1aueil ABIISAETCS
OIIEHKa COCTOSIHHSI 00Jiee MOTEHTHBIX KPOBETBOPHBIX
npenmecTBeHHNKOB KM >xuBoTHBIX ¢ AU3, popmu-
PYIOLINX KOJOHUH B CUCTEME i Vivo, U MX OTBET Ha
neiicTBue pakTopoB KPHOKOHCEPBUPOBAHHUS.

Lenb pabOTHI — M3YYHUTH B CPABHUTEIFHOM acTIeKTe
OCOOCHHOCTH BIHUSHHS PA3IUYHBIX PEKUMOB KPHO-
KOHCEpBHPOBAaHHS Ha KOJOHMEOOPA3yIOIIyI0 aKTHB-
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engrafting to AID patients has remained unclear. As
assumed [13, 28], during a repeated passing via thymus
the newly introduced autologous hemopoietic stem
cells (HSC) and forming from them immune compe-
tent cells may be subjected to a “restoration”, thereby
providing the normal immune system sanation and
reconstruction. The immune suppression performance
(high doses of cytostatics, total lymphocyte radiation)
with following BM cells and peripheral blood HSC
transplantation were shown to result in a positive effect
during AID treatment [18, 29].

Use of BM as a corrector in many pathological
states is stipulated by its versatile properties, primarily,
by presence of stem cells with different organisation
level: from hemopoietic progenitors to the totipotent
stem cells of mesenchymal origin [16, 30]. The bone
mar-row HSC compartment is known to comprise
progenitors of various differentiation extents. Thus,
the colony-forming cells in vitro, in particular CFU-
GM, are more differentiated compared to the colony-
forming ones in vivo (CFUs) [17, 30]. Each population
may be divided into subpopulations depending on their
potency extent. Colony-forming CFU-GM are consi-
dered to be less differentiated than cluster-forming
ones [1]. Similarly, among CFUs the more potent cells
are those, forming colonies to the 14"-15™ days than
to the 7"-8" ones [16, 21]. Generally, we can admit
the fact that in these series each more differentiated
progenitor form is developed from a previous clone.
The efficiency of cryopreserved BM application de-
pends just on a character of changes in structural and
functional organisation (from stable damages to transi-
tionally developing changes) and the recovery extent
of initial properties of myelokaryocytes of different
organisation level. The principle differences of a change
in hemopoietic progenitor functional status of healthy
and AID donors under similar changes in cryopreser-
vation conditions in vitro are demonstrated in the paper
[6]. To evaluate the state of more potent BM hemo-
poietic progenitors in AID animals, forming colonies
in vivo and their response to cryopreservation effect
is not less important task.

The research was aimed to comparatively study
the peculiarities of the influence of different cryo-
preservation regimens on colony-forming activity of
different extent of bone marrow HSC differentiation
in adjuvant arthritis animals in vivo.

Materials and methods

Experiments were carried-out in 4 month-old
CBA/CaLac male mice of 20-25 g according to the
statements of the “European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg, 1985).

Bone marrow cells of animals with AA, induced
by subplantar introduction of complete Freund’s adju-
vant served as the research object [23]. Methodical

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne22



HocTh pa3Hoii crenenn quddepenunponku CKK koct-
HOTO MO3ra HBOTHBIX C aAbIOBAaHTHBIM apTPUTOM
(AA) B cucteme in vivo.

Martepnanbl 1 meToAbl

OKCIEpUMEHTHI POBEIECHBI Ha MBbIIIaX-camIax
nuauun CBA/Calac 4-MecssuHOTo BO3pacTta Maccou
20-25 T B COOTBETCTBHH C MOJIOKEHUSIMH ‘EBpomneii-
CKO KOHBEHIIMH O 3aIIUTE MO3BOHOYHBIX KUBOTHBIX,
UCHOJB3YEMBIX IS SKCIEPUMEHTAJIbHBIX U JPYTUX
HaydHbIX meneii” (CtpacOypr, 1985).

O0BexTOM HccienoBanus ObutH KiIeTKn KM ku-
BOTHBIX ¢ AA, KOTOPBI HHAYLUPOBAIIN CyOIIaHTap-
HBIM BBeJIEHUEM NOJHOTO anbioBanTa Opeiinaa [23].
MeTtoanueckne NoaXoAs! 0 KPHOKOHCEPBUPOBAHUIO
KM npencrapnens B [6].

Konn4aecTBo KpOBETBOPHBIX MPEALIECTBEHHUKOB B
KM, popmupyromux KOJIOHUH B CENe3eHKaX JIETAIbHO
o6myuyennsix Mbieit (KOEc), onpenensum oommenpu-
HATBIM MeTozioM [27]. Cycniensuro KM (HatuBHOTO M
KPHOKOHCEPBUPOBAHHOTO) BBOAMIIU B XBOCTOBYIO
BEHY JIETAJbHO OONYYEHHBIM PELUIIMEHTAM B J103€
1,0x10° knneTok. MpIe#-peluIeHToB 00Iydan Ha
yctanoBke PYM-17 (Poccusi, MocpeHTren) B mose
8,5 I'p.

VYuer xononwuii mpoBoxmiu Ha 8-¢ (KOEc-8) u 14-¢
(KOEc-14) cytku nociie Beenennst KM. Jls oneHkn
pacnpenenennst B KM KpOBETBOPHBIX KJIETOK C pa3iIiy-
Hol crenenbio quddepeHunpoBkH (bonee nuddepeH-
LUUPOBAHHBIMH MpEAIICCTBEHHUKAMH SIBISIOTCSA
KOEc-8, menee — KOEc-14) [16, 21] 0bu1 BBeneH
unaekc npoiudeparusHoi akruBHocTH MITA KOEc,
npeacrapisoomuiit co6oit otnomenue KOEc-14 x
KOEc-8.

Craructuueckyro 00paboTKy JaHHBIX TPOBOANIH
C UCTIOoNb30BaHneM t-kputepusi CThIO/IEHTA.

Pe3yAbTatbhl M 00CyXXA€HHe

Oyenka in vivo @yHKyuonaivHoeo cmamyca
KPOBEMBOPHLIX NPEOUeCmEeHHUKOE KPUOKOHCeD-
suposannozo KM 300poswix owcusomuuvix. Ilocne
3amopakuBaHusl KM 310pOBBIX KUBOTHBIX B PEXKH-
me 1 (P1) u mocnemyrorero oTorpesa JIydIime pe3yiib-
tatel coxpanHocTH KOEc, kak u KOE-I'M, 6puin
nojgydeHsl npu ucnoias3zoBanuu 10%-ro IMCO
(puc. 1, a). Ilpu aTom kak 7, Tak u 10%-e kOHIEHTpa-
uuu JIMCO B GonbIneli cTeleHn 00eCceunBain COX-
panHocTh KOEc-14.

B pexwume 2 (P2) (puc. 1, 6) coxparnocts KOEc-8
CHIDKaJIach B 2 ¥ 1,5 pa3a 1o cpaBHEHHUIO C PEXUMOM 1
ipu ucnonb3oBannu 7 U 10%-ro IMCO cooTBeTcT-
BeHHO. OTHAaKO IpH pexkxuMe 2 POCIeKNBaIach Oojee
BBICOKasI, 4eM IpH pexkume 1, coxpanHocts KOEc-14
nox 3amutoit 7%-ro IMCO. O BbIpaXeHHBIX Mepe-
pacnpeneneausx cyomomymsiiuit KOEc cBunmerens-
CTByeT W 3HaumTenbHOe m3meHeHue MIIA B cpas-
HEHUHU C MoKa3aresneM HaTuBHoro KM.
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approaches on BM cryopreservation are presented in
the paper [6].

An amount of hemopoietic progenitors in BM,
which form colonies in spleen of lethally irradiated
mice (CFUs) was determined by the standard method
[27]. BM suspension (native and cryopreserved ones)
was introduced into a tail vein to lethally irradiated
recipients in 1.0x10° cell dose. Recipient mice were
irradiated with RUM-17 device (Mosrentgen, Russia)
in 8.5 Gy dose.

Colonies were calculated to the 8" (CFUs-8) and
14" (CFUs-14) days after BM introduction. In order
to evaluate hemopoietic cell distribution in BM with
various differentiation extent (more differentiated
progenitors are CFUs-8, less ones are CFUs-14) [16,
21] the index of proliferative activity (CFUs IPA) re-
presenting the ratio of CFUs-14 to CFUs-8§, was intro-
duced.

Data were statistically processed using Student’s
t-criterion.

Results and discussion

In vivo estimation of functional status of hemo-
poietic progenitors in cryopreserved healthy animal
BM. After healthy animal BM freezing with regimen 1
and following thawing the highest results for both
CFUs and GM-CFU integ-rity were obtained when
using 10% DMSO (Fig. 1, a). At the same time both 7
and 10% DMSO concentra-tions provide in a greater
extent the CFUs-14 integrity.

With regimen 2 (Fig. 1, b) the CFUs-8 integrity
reduced in 2 and 1.5 times compared to the regimen 1
when using 7 and 10% DMSO correspondingly.
However a higher CFUs-14 integrity under 7% DMSO
protection was observed with regimen 2 compared to
regimen 1. Manifested redistributions of CFUs subpo-
pulations are testified by a significant IPA change
compared to the native BM indices.

Increase in cooling rate up to 40°C/min (regimen
3) affected the integrity of CFUs subpopulations
(Fig. 1, ¢). Similarly to GM-CFU the more potent
CFUs-14 were labile to the effect of cryopreservation
factors realised with this regimen and both cryopro-
tectant concentrations. Thus, when using 7% DMSO
the amount of CFUs-14 and CFUs-8 reduced in 2.2
and 1.7 times, respectively, compared to the index
before cryopreservation. Increase in cryoprotectant
concentration up to 10% minimised their integrity
approximately down to 20%.

In vivo estimation of functional status of
cryopre-served BM hemopoietic progenitors in AA
animals. Bone marrow of AA animals by the CFUs-
8 and CFUs-14 content significantly differed from
healthy animal BM (Fig. 1). It is incredible, but at the
back-ground of 1.3-fold increase in progenitor content
with high proliferative potential (CFUs-14) there was
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YBenuueHne ckopoctu oxiaxkaeHus no 40°C/mun
(pexxum 3 (P3)) oTpaxaioch Ha COXpaHHOCTH CyOII0-
nymsiunit KOEc (puc. 1, B). [Tono6no KOE-I'M, na-
OMIBHBIMHU K NEHCTBUIO PEau3yeMBbIX NMPH H3TOM
pexxrMe u 00erX KOHLEHTPALUAX KPHOIMPOTEKTOpa
(hakTOpOB KPHOKOHCEPBUPOBAHUs ObUIM Ooiee mo-
teHTHBIe KOEc-14. Tak, mpu ucnons3oBanuu 7%-ro
JAMCO komnuaectBo KOEc-14 camxkanocs B 2,2 pa3sa,
a KOEc-8 — B 1,7 pasza B cpaBHEHHUH C TOKa3aTelIeM
JI0 KpHOKOHCEepBUPOBaHusl. [IoBBIIIIEHHE KOHIIEHTpa-
uuu KpuomnpoTtexTopa 10 10% MUHIMH3UPOBAIO MX
COXpaHHOCTEL IpuMepHO 10 20%.

Oyenka in vivo pyHKYUOHATbHO2O cmamyca Kpo-
8EMBOPHBIX NPEOULECMBEHHUKOE KPUOKOHCEPBUPO-
sanrno2o KM osrcusommuwix ¢ AA. KocTHBIN MO3T )KUBOT-
HBIX ¢ AA mo coxepxxanuto KOEc-8 u KOEc-14
CylIecTBEHHO omngaics oT KM 310pOBBIX AKMBOTHBIX
(puc. 1). [lapagokcanbHO, HO Ha (DOHE YBEITMICHHUS B
1,3 pa3a coneprkaHust MPEAIIECTBEHHUKOB ¢ OOJIBIIINM
nponmdeparnBaeM oteHImanoM (KOEc-14) ormeua-
JIOCh CHIDKCHHE TIOYTH B 2,5 paza KoJudecTBa 0olee
muddepennupopannbix (KOEc-8). O nepepacupese-
neHun B KM >XuBOTHBIX ¢ AA KpOBETBOPHBIX MPE-
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Puc. 1. Conepxanne KOEc 8 KM, kprokoHCEpBUPOBaHHOM
CO CJICIYIONMMHE CKOPOCTAMH oXyaxkaeHus, °C/mMuH: a — 1
(pexum 1); 6 — 10 (pexxum 2); B — 40 (peskum 3); l— Ha 8-¢
cytku; [0 — Ha 14-e cyTku; == — UITA KOEc. 3a 100%
MPUHATO KOJIMYESCTBO KOJIOHHM, POPMUPYEMBIX HATHBHBIM
KM 3p0poBbix xuBoTHbIX, UTTA HatnBHOro KM 310p0BBIX
KUBOTHBIX — 1.

Fig. 1. CFUs content in BM, cryopreserved with following
cooling rates, °C/min: a— 1 (regimen 1); b— 10 (regimen 2);
¢ — 40 (regimen 3); @ — the 8" day; 0 — the 14" day; == —
IPA of CFUs. The number of colonies, formed by healthy
animal native BM was assumed as 100%, IPA of healthy
animal native BM — 1.

observed an almost 2.5 times decrease in the amount
of more differentiated ones (CFUs-8). CFUs IPA
increase up to 3.65+0.19 rel. units (1.0+0.05 rel. units
in healthy animals) testifies to a redistribution in AA
animals’ BM of hemopoietic progenitors towards an
increase in more potent ones.

Response of AA animal BM CFUs to cryopreser-
vation factors was also specific. Thus, with regimen 1
the CFUs-8 colony-forming potential, similar to that
before cryopreservation, was provided by DMSO in
10% concentration (Fig. 1, a). At the same time the
CFUs-14 content although being by some 30% lower,
than before freezing, but did not reduce lower than
the BM indices of healthy animals and the CFUs IPA
remained more than in 2.5 times higher. Maximally
balanced ratio of both progenitor subpopulations was
noted after BM cryopreservation with 1°C/min rate
with 7% DMSO. In this case after BM introduction
the capability to form colonies was preserved from
60 to 67% CFUs-8 and CFUs-14. Namely this cryopre-
servation regimen “harmonises” a colony-forming BM
potential of AA animals (CFUs IPA) and approached
it to the indices of healthy animal BM (1.12+0.02 and
1.2+0.01, correspondingly), cryopreserved under 10%
DMSO.

Functional potential of bone marrow CFUs, cryo-
preserved with regimen 2 (Fig. 1, b) was much depen-
dent on cryoprotectant concentration as well. Thus,
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[IECTBEHHUKOB B CTOPOHY MOBBIIIEHHUS O0JIee MOTEHT-
HBIX cBHUIeTenscTByeT moBbimenne UITA KOEc mo
3,65+0,19 ycn. en. (y 3mopoBbIX ®kUBOTHBIX — 1,0£0,05
yCI.el.).

[To-ocobomy orBeuanu KOEc kocTHOTO MO3ra KH-
BOTHBIX ¢ AA 1 Ha )aKTOPBI KPHOKOHCEPBUPOBAHMS.
Taxk, npu pexxume 1 K0MOHNEOOPA3YIOLIHIA TOTEHINAI
KOEc-8, ananorn4sslii ToMmy, KOTOPBbIii ObLIT 0 KPHO-
KoHCcepBupoBaHus, obecrmeunBan JJMCO B KoHIIEH-
tparuu 10% (puc. 1, a). B 0 jxe BpeMs conep:xaHue
KOEc-14, xots u 661510 mpumepro Ha 30% HIDKE, 9eM
JI0 3aMOPaKUBAHUs, HO BCE )K€ HE OITyCKAIOCh HIKE
nokazatenss KM 310pOBBIX *KHBOTHBIX U O0Jee 4eM B
2,5 paza Beime koHTpois octaBaics UITA KOEc.
MakcumanbHO cOallaHCUPOBAHHOE COOTHOILEHHE
o0enx cyOnmomyssiuuii NpeAlecTBEHHUKOB OTMeYa-
JI0Ch IocIe KprokoHcepBrpoBaHust KM co ckopocThio
1°C/mun ¢ 7%-m AMCO. B stom cinyuae mocie
BBeaeHuss KM ot 60 no 67% KOEc-8 u KOEc-14
COXpaHsUIM CIIOCOOHOCTH (POPMHUPOBATH KOJOHHH.
HIMEHHO 3TOT peXxUM KPUOKOHCEPBUPOBAHHUS “‘TapMO-
HU3UPOBaI~’ KOJOHHEOOpasyromui noteHiman KM
xuBOTHBIX ¢ AA (UITA KOEc) u nmpubnmxkan ero k
nokazatenssM KM 3mopoBsix xuBoTHBIX (1,124+0,02
1,3+0,01 cooTBEeTCTBEHHO), KPHOKOHCEPBUPOBAHHOTO
oz 3amuTtoi 10%-ro JIMCO.

OyukuuoHansHbeIM norennuan KOEc KM, kpuo-
KOHCEPBHPOBAaHHOTO B pexxume 2 (puc. 1, 0), Takxke
CYILIECTBEHHO 3aBUCEIT OT KOHIIEHTPALIH KPUOIIPOTEK-
topa. Tak, npu yBenuueHun koHuneHtpanuu JMCO
1o 10% mpoucxonuio nepepacnpeneieHue cyormo-
MyJSOUI KPOBETBOPHBIX KJIETOK C CYIIECTBEHHBIM
npeotaganreM MeHee nmoreHTHbIX KOEc-8. Mx komu-
gyecTBO yBenmdnBainock B 1,8 paza, a KOEc-14
CHIDKAJIOCH TIOYTH B 5 pa3 1o CpaBHEHHIO C KOJTMYECT-
BOM 10 KPHOKOHCEPBHPOBAHUS, YTO COMPOBOXK/IATOCH
camxennem MIIA no 0,44 ycn.en. OgHako mpu
camxkennn kornertpamun JJMCO no 7%, kak u pu
pexume 1, Habmiomanach TEHACHINA K W3MEHEHHUIO
NITA KOEc no ypoBHs kprokoHcepBHpoBaHHOr0 KM
310poBbIX KUBOTHBIX ¢ 10%-M JIMCO. Utak, coue-
TaHWEe MEIUICHHBIX ckopoctel oxnaxaenus (10 win
1°C/mun) ¢ 7%-m IMCO comnpoBokIaeTcst Kak Obl
a¢dexrom “pecraBparyin’ QyHKIIMOHATHHOTO OTEH-
nuaia KOEc B KM, MmoaudummpoBaHHOM pa3BUBar0-
LIEHCS MTaTOJIOTHEN.

BbricTpoe 3amopaknBanne KM >kuBOTHBIX ¢ AA
(40°C/mun) ipu 7 1 10%-X KOHIIEHTPAIHAX KPUOIIPO-
TEKTOpa B OOJIBIIIEN CTeTIEHH HHIMONPOBaJIo (DyHKINIO
KOEc-14 (puc. 1, B). OnHako B JaHHOM clly4ae B
POTUBOINONOKHOCTE KM 310pOBBIX KUBOTHBIX IIPU
MOBBIICHUH KOHLEHTPALMH KPUOIIPOTEKTOpa KOJIU-
yecTBO KOEc-8 u KOEc-14 yBennunBaiocs o4ty B
IBa pa3a. BaxxHo TakKe, 4TO TOIBKO MPH 3TOH CKOpoC-
U 3amopaxuBaHus 10%-a konuentpanus JMCO B
HaWMEHbBIIEH CTENECHH MO CPABHEHUIO C APYTHMH
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with DMSO concentration increase up to 10% a redis-
tribution of hemopoietic cell subpopulation with a
considerable predomination of less potent CFUs-8
occurred. Their amount increased in 1.8 times and
CFUs-14 reduced almost in 5 times compared to the
amount before cryopreservation, that was accompa-
nied with IPA decrease down to 0.44 rel. units. How-
ever under DMSO concentration decrease down to
7%, as for regimen 1 too, a tendency to a change in
CFUs IPA to the level of cryopreserved BM of healthy
animals with 10% DMSO was observed. Thus,
combining slow cooling rates (10 or 1°C/min) with
7% DMSO is accompanied with a kind of “restoration‘
effect of CFUs functional potential in BM, modified
by developing pathology.

Rapid freezing of AA animal BM (40°C/min) under
7 and 10% cryoprotectant concentrations inhibited in
a greater extent CFUs-14 function (Fig. 1, ¢). However,
in this case in contrast to healthy animal BM when
increasing cryoprotectant concentration the CFUs-8
and CFUs-14 amount augmented almost twice. Of
importance is also the fact that only under this freezing
rate a 10% DMSO concentration the in the least extent
comapred to other rates caused the IPA deviation from
the control (0.02+0.001).

In vivo estimation of modification extent of BM
functional status using an integral index of summary
deviation extent (SDE). For healthy animal bone
marrow CFUs the lowest change in SDE index (CFUs-
8+CFUs-14+CFUs IPA) and the highest results
(0.48+0.02) were observed when using regimen 1 and
10% DMSO (Table). For regimen 2 the SDE index
was better but twice inferior to the index of regimen 1
under 10% DMSO concentration (0.99+0.04) as well.
SDE was at the same level with regimen 3 but even
with 7% DMSO concentration.

SDE changed differently for CFUs of AA animal
bone marrow: in contrast to healthy animal BM for
regimen 1 and 2 a more satisfactory was 7% cryopro-
tectant concentration but not 10% one and for regimen
3 it was a 10% one, moreover this result (0.63+0.03)
was better for BM of animals with pathology (Table).
It is surprising, but SDE dispersion in studied indices
under different regimens and cryoprotectant concentra-
tions was lower for BM of AA animals (0.63-1.35)
than for healthy animal BM (0.48-1.64). This is testified
by the results presented in Fig. 2.

Summary deviation extent in all indices has also
confirmed that for healthy animal BM the maximum
integrity and harmonic ratio of hemopoietic progeni-
tors of various differentiation level (clusters, colonies,
CFUs-8, CFUs-14) were provided by slow freezing
rate and 10% DMSO concentration (0.56+0.02)
(Table). Under the same cryoprotectant concentration
a 10-fold freezing rate increase caused more than 2-
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CKOPOCTSIMH BbI3bIBasia oTKiIoHeHHe MITA ot koHTpo-
11 (0,02+0,001).

Oyenka cmenenu Moouuxayuy GYHKYUOHA b~
Hoeo cmamyca in vivo KM ¢ nomowbio unmezpaibHo2o
noxkazamens CyMMApHOU CMeneHu OMKIOHEeHUs
(CCO). st KOEc kocTHOTO MO3Ta 310POBBIX KHBOT-
HBIX HauMeHblIee u3MeHeHue mokaszarenss CCO
(KOEc-8+KOEc-14+UITA KOEc) u mamrydmmue
pesynbrars (0,48+0,02) oTMedeHbI PU UCTIOIB30BA-
aun pexxnma 1 u 10%-ro IMCO (tabnumna). s
pexxuma 2 nokazarens CCO ObUT TydIINM, XOTSI U B
JIBa pasza yCTyIaJl IOKa3aTemio pexxuma 1 Takxke npu
koH1eH-Tparuu 10%-ro JJMCO (0,99+0,04). Ha
TakoM ke ypoBHe 0buta CCO npu pexxume 3, HO yxke
nipu 7%-1 konueHtpauuu JIMCO.

[No-unomy usmenstnace CCO mast KOEc koctHOTO
MO3ra )XKUBOTHBIX ¢ AA: B otimnure oT KM 310poBbIx
XKHUBOTHBIX Ul peKUMOB 1 U 2 GoJiee yIoBIETBOPH-
TenpHON ObuTa He 10, a 7%-s1 KOHIEHTpaUs KPUO-
poTeKTopa, a st pexuma 3 — 10%-s1, mpudyem 3ToT
pesynbsrar (0,63+0,03) 61 ayumum miis KM
JKAUBOTHBIX C TATOJIOTHEH (Tabmuiia). YIUBHUTEIHHO,
Ho aucnepcust CCO uccnenyeMbIxX mokasareinei mpu
Pa3HBIX peKUMaxX U KOHIIEHTPALUIX KPHOIPOTEKTOpa
onua mensbIe s KM xxuotabix ¢ AA (0,63-1,35),
yem s KM 3mopoBeix xkuBOTHEIX (0,48-1,64), 00
3TOM CBHJIETEIBCTBYIOT PE3YJIBTAThI, IPECTABICHHBIC
Ha pHuc. 2.

CpaBuenue nokaszareneii CCO Takxke mokxasalno,
yto st KM 310pOBBIX KUBOTHBIX MaKCHUMAIIBHYIO
COXPaHHOCTb U TapPMOHMYHOE COOTHOLICHUE KPOBE-
TBOPHBIX MPEIIIECTBEHHUKOB Pa3HOTO yPOBHS
muddepernupoBku (knactepos, koiaonuit, KOEc-8§,
KOEc-14) obecneunBanu MeaeHHAs CKOPOCTH
3amopaxuBanus u 10%-g konuentpanus JMCO
(0,56+0,02) (Tabmuma). [Ipu 3TOM e KOHIICHTPAIUH
KpHOTIPOTEKTOPa YBEINYEHHE CKOPOCTH OXJIAXKACHHUS
B 10 pa3 BeI3bIBasIO O0Iee ueM 2-KpaTHoe, a B 40 pa3 —
4-xparHoe yxynuenue nokasarenst CCO. Ognaxo, mpu
ucnonszoBanuu 7%-ro JJMCO cymmapHas CTeNeHb
OTKIIOHEHHS B J[Ba pa3a yCTyHajia JIyqIeMy pe3ylib-
tary (1,25+0,06 u 0,56+0,02, p<0,05).

Boree ynoBneTBopuTenbHbIE Pe3ylIbTaThl peainia-
uuu (PYyHKIIMOHAJIBHOTO CTaryca IS MpeIeCTBeH-
HUKOB KPHOKOHCEPBUPOBAaHHOTO KM >KHUBOTHBIX ¢ AA
[P MEIEHHOM CKOpOCTH (peXUMBI 1 1 2) moy4YeHsb!
¢ 7%-m JIMCO, a npu 6sicTpoii — ¢ 10%-m JIMCO.
[Ipu 5TOM HAIO OTMETHUTBH, UTO ATO OBLI JIYUIIUN pe-
synmeraT CCO mrst KM XuBOTHBIX ¢ AA, XOTS OH B
JBa pasza ycrymai gyumiemy pesyasrary CCO mis KM
310poBBIX KUBOTHEIX (1,18+0,06 u 0,56+£0,02 coot-
BeTcTBeHHO, p<0,05).

B xnuHnyeckoil npakTUKe OHUM U3 BaXKHEHIINX
aTanoB TpaHcianTauu KM siBnsieTcs ero XpaHeHHe
C IPUMEHEHUEM TEX WA UHBIX TEXHOJIOTHI KPHOKOH-
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fold SDE index worsening and a 40-fold increase did
a4-fold one. However when using 7% DMSO the SDE
was twice inferior to the highest result (1.25+0.06 and
0.56+0.02, p<0.05).

More satisfactory results of functional status rea-
lisation for cryopreserved BM progenitors of AA ani-
mals at a slow rate (regimens 1 and 2) were obtained
with 7% DMSO but with a rapid one it was done with
10% DMSO. At the same time of note is the fact that
it was the best SDE result for AA animal BM, although
it was twice inferior to the best SDE result for healthy
animal BM (1.18+0.06 and 0.56+0.02, correspon-
dingly, p<0.05).

In clinical practice one of the important stages of
BM transplantation is its storage with applying one or
another cryopreservation technologies [2, 7, 8]. The
main damages of cell structures are directly or indire-
ctly associated to crystallisation processes, which
character is determined by cryoprotectant concen-
tration and cooling rate. Nowadays one admits the fol-
lowing grades of cooling rates: slow 1-10°C/min, rapid
10-5000°C/min ones [2], moreover among these rates
for BM cell cryopreservation the most “demanded”
are the slow ones [6, 11, 24].

When realising any cooling rates there are diffe-
rences in the action of physical and chemical cryo-
preservation factors, determined by either freezing
parameters or initial object status [2, 5, 10].

From the points of theoretic concepts and the applied
cryobiological aspects of great importance in deter-

P1/R1 P2/R2

P3/R3

-
v
|

CCO KOEc, ycn. eg.
CFUs SDE, rel. units

o
[$)]
!

7 10 7 10 7 10
KoHueHTpauna OMCO, %
DMSO concentration, %
Puc. 2. CymmapHas cTeneHb OTKIOHEHHs IOKa3aTenen
KOEc-8, KOEc-14 n UTTA KOEc xprokoHCepBUPOBAHHOTO
KM B 3aBHCHMOCTH OT pe:KUMa 3aMOPaXKHUBAHUS: CTUTOIITHAS
JIUHWS — 37I0POBBIC )KUBOTHBIC; ITYHKTHPHAS — )KUBOTHEIE C

Fig. 2. Summary deviation extent of CFUs-8, CFUs-14 in-
dices and CFUs IPA of cryopreserved BM depending on
freezing regimen: solid line — healthy animals; dotted line —
animals with AA.
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cepBupoBanus [2, 7, 8]. OCHOBHBIE TOBPEXACHUS Kile-
TOYHBIX CTPYKTYP IPSAMO MIJIM KOCBEHHO CBS3aHBI C TIPO-
LieccaMy KpUCTAJUIM3aL1H, XapaKTep KOTOPBIX OIpe-
JENAeTCs] KOHIEHTpaIed KpUonpoTEKTOpa U CKOPOC-
TBIO OXJIaXJeHus. B HacTosee BpemMs NpU3HAIOTCA
CIEeIyIOIIHE TpaJallii CKOPOCTEH 3aMOpakKMBaHMUS:
Menennsie 1-10°C/muH, OpicTpbie — 10-5000°C/mun
[2], mpudeM U3 ITUX CKOPOCTEN A KPUOKOHCEPBH-
poBanwus kiaetok KM Hanbonee “BocTpe6OBaHHBIMU
SIBIITFOTCST MEIJICHHBIE CKOpocTH [6, 11, 24].

[pu peanuzanuy Tr0OBIX CKOPOCTEH OXJTaXKICHHSI
CYLIECTBYIOT Pa3Inyusi B JEHCTBUU (PU3UKO-XUMHU-
4ecKuX (akTopoB KPHOKOHCEPBHUPOBAHUS, KOTOPEIC
OTIPEIeNIAIOTCS KaK IapaMeTpaMu 3aMOpaKMBaHUS,
TaK M UCXOJHBIM cTarycoM oObekTa [2, 5, 10].

C mo3unui TEOpEeTUUECKUX KOHLENUUN U MpUK-
JAIHBIX aCIIEKTOB KPUOOHOJIOTHH CYIIECTBEHHYIO
3HaYUMOCTh B ONpPEAEIeHUN KPHOIaOUIbHOCTH (KaK
U KpHOCTAaOMIBHOCTH) 0M000BEKTa UMEET €ro HCXO-
HOE CTPYKTYPHO-(PYHKIIMOHAIBHOE cocTosiHue [ 5, 10],
TTO3BOJISIONIEE 3aKIIOYHUTh, YTO “ONTUMAJbHBEIE” pe-
YKUMBI KpHOKoHcepBrupoBanus KM 310poBoro 1oHOpa
HE MOTryT ObITh TakoBbIMHU i KM noHOpa ¢ maro-
nmorueit. st takoro KM HyXHBI “amanTupoBaHHbIC”
MIPOrpaMMbl KPHOKOHCEPBUPOBAHUSI.

OCco0eHHOCTH CTPYKTYpHO-(OYHKIHOHAIBHOM
OpraHM3allu KJIETOUYHO-TKaHEBHIX cyOcTpaTtoB KM
310pOBBIX AOHOPOB U ¢ AM3 oueBunnel. Tak, mpu
n3yueHnH myHKTatoB KM GONBbHBIX € ay TOMMMYHHOI
TFeMOJIMTUYECKON aHEMHUEN OTMEUEHO pa3HOM CTETEHN
YBEIHMYEHHE JI0JHM KIETOK B S-¢aze u B G +M-pase u,
KaK CIIeACTBHE, Oojiee 4eM 2-KpaTHOE yBEIHUEHHUE
nokasarens otHomenus S/(G,+M) o cpaBHeHHIO C
€ro 3HaYeHHEM Y 30pOBBIX Jitozei [ 12], uro paccmar-
puBaeTcs Kak cielncTBue Ojoka mponudepanuu
kietok KM B dase cuntesa JJHK. Hopmansusie CKK
HE CIIOCOOHBI IPOIH(EPUPOBATH i VIVO MPH OTAHIHSIX
C MHKPOOKPY>KEHHEM (CTPOMOIT) TIO TIIABHOMY KOMII-
JIEKCY TECTOCOBMECTHMOCTH, B TO Bpems kak CKK
KUBOTHBIX ¢ AU3 — mponudepupyrot [19]. [pu-
BEJICHHBIE B [6] pe3ynbpTaTsl MOAYEPKUBAIOT BHIpA-
YKEHHBIE Pa3IN4Msl KOJIOHHEOOpa3yoIero MoTeHIaja
(KOE-I'M) KM xwuBotHbIx ¢ AU3, B 9acTHOCTH C
AA, 11 KOTOPBIX CYIIECTBYET OTIMYAIOLIUNCA OT
HOPMAJIBHBIX KJIETOK PUHIIHI JIUTaHJ-PELENTOPHBIX
B3aUMOJCICTBUM, OIIPENEIAEMBII, BUIUMO, UX BHYT-
PEHHHIM COCTOSIHUEM U XapaKTepHUCTHKaMU MeMOpaH-
HBIX CTPYKTYP.

CornacHo cymiecTByOmuM koHtenimsaM [ 16, 30],
Kaxnas 6onee nuddepeHnupoBannas Gopma mpe-
[IECTBEHHUKOB ()OPMHPYETCS U3 MPEIBITYIIETO KJIOHA
(KOE-I'M u3 KOEc). C 3Tix no3uiiuii ycTaHOBIEHHOE
npu AA cauxenue ypoBHs conepxanusg KOEc-8
MOXeT 00ycHOBIMBaTh 0ojJee HU3KUU YPOBEHD
¢dopmupyronmxcs U3 HuX B ganpHeimem KOE-I'M.
XO0T$ HE UCKITIOYEHO, YTO HU3KHH NX yPOBEHb, 0COOCH-
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mining bioobject cryolability (cryostability as well) is
its initial structural and functional state [5, 10], enabling
to conclude that the “optimal” cryopreservation regi-
mens for healthy donor BM can not be those for BM
of donor with pathology. For this BM the “adapted”
cryopreservation programs are needed.

The peculiarities of structural and functional orga-
nisation of cellular and tissue substrates of healthy and
AID donor BM are evident. Thus, when studying the
BM punctates of patients with autoimmune hemolytic
anemia there was noted a different cell part increase
in S-phase and G,+M one and, consequently, more than
a 20-fold increase in S/(G,+M) ratio index compared
to its value in healthy people [12], that is considered
as resulting in BM cell proliferation block in DNA syn-
thesis phase. Normal HSC are not capable of in vivo
proliferation if there is main histocompatibility complex
difference with microenvironment (stroma), mean-
while the HSC of AID animals proliferate [19]. The
shown results [6] emphasise the manifested differen-
ces of BM colony-forming potential (CFU-GM) of AID
animals, in particular with AA, for those there is a
principle of ligand-receptor interactions, differing from
the normal cells, which is apparently determined by
their internal state and membrane structure charac-
teristics.

According to the existing concepts [16, 30] each
more differentiated form of progenitors is formed from
a previous clone (CFU-GM from CFUs). From this
point an established decrease in CFUs-8 content level
at AA may stipulate a lower level of next forming
from them CFU-GM. Although their low level, espe-
cially clusters, is not excluded to result from an in-
creased progenitor differentiation into mature blood
elements, that is confirmed by an established fact of
manifested leukocytosis development within this
period (results are not shown).

Generally a lack in BM of the most differentiated
hemopoietic progenitors by the feedback principle
determines the need of progenitor redistribution in
stem compartment. As a result there is an augmenting
activity of self-reproduction of more potent CFUs-14,
i.e. at the certain stages of AA development in hemo-
poietic sites the preconditions are formed and deman-
ded compensatory mechanisms of less differentiated
hemopoietic progenitors are realised. This redistribu-
tion can not be excluded as resulting from hemopoietic
site response to organism cytokine profile, considerab-
ly changing under these pathologies. When estimating
the content and functional state of myelokaryocytes
in patient with rheumatoid arthritis there were
established a low level of clonogenic recovery in BM
long-term culture (BFU-E and CFU-GM) and a decrea-
se in CD34" cell amount at the background of apoptotic
cell number increase compared to the control [24]. In
the paper [22] stromal cells of such BM are shown as
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HO KJIACTEPOB, MOKET OBITh CIIEACTBHEM IMOBBIIICH-
HOU G depeHITNPOBKY PEIIIECTBEHHHKOB B 3peTible
3JIEMEHTBI KPOBH, UTO MOATBEP)KIAETCS yCTAHOBJIEH-
HBIM ()aKTOM Pa3BHTHUS BBIPAXKEHHOTO JICHKOIIUTO3a B
3TOT MEPHOA (Pe3yIbTaThl HE MPUBOASATCS).

B nenom Henocratok B KM Hanbonee nuddepen-
LHUPOBAHHBIX KPOBETBOPHBIX MPEAIIECTBEHHUKOB 10
MPUHLUIY OOpaTHOM CBSI3M OIpenessieT HeoOXomu-
MOCThH TIepepacrpeieNIeHnus] MPeaIIeCTBEHHUKOB B
CTBOJIOBOM KoMmmapTMmeHTe. Pe3yibrarom sBisercs
MTOBBIIIAIOIIASCS AKTHBHOCTh CAaMOBOCIIPOU3BEICHHUS
6onee morenTHbIXx KOEc-14, T.e. Ha onmpeneneHHbIxX
aTamnax pa3BUTHSI AA B reMOIIOATHIECKOM IIIaIIapMe
CO3/AIOTCS MPENNOCHUTKA M PEATN3YIOTCSI KOMITEH-
CaTOpHbIE MEXAaHHU3MBI BOCTPEOOBAHHOCTH MEHee
muhGepeHIMPOBAHHBIX KPOBETBOPHBIX MPEANISCT-
BEHHUKOB. Henb3si UCKIIOYUTE, YTO TaKoe mepepac-
MIpeIeICHUE SIBIISIETCS CIIEACTBUEM OTBETA FEMOIIO3TU-
YECKOrO Il iapMa Ha CyIlIeCTBEHHO U3MEHSIOLIUICS
IIPH TAKOTO POJia ATOJIOTHAX ITUTOKUHOBBIN IPOHITH
opranusma. [Ipu oneHke copepkaHus U QyHKIHO-
HaJHHOTO COCTOSTHUS MHEIOKapHOLUTOB MalMEHTOB
C PEBMAaTOMJIHBIM apTPHUTOM YCTAaHOBJIEHBI HU3KHUI
YPOBEHb KJIIOHOTEHHOTO BOCCTAHOBIICGHHS B JIOJITO-
cpounoii kynsrype KM (BOE-D u KOE-I'M) 1 ymens-
menue konmnuectBa CD34 -kimeTok Ha GpoHe yBende-
HUS UX aroIT03a 0 CPaBHEHUIO ¢ KOHTpoieM [24]. B
paboTe [22] moka3aHO, YTO CTPOMAbHBIE KIETKH
takoro KM He criocoOHBI OIEpKUBATH HOPMAITLHBIN
reMOI033 U NPOAYyLUUPYIOT OOJBLIOE KOJIMYECTBO
®HO-a. [Toxoxe, 9TO 3TOT IUTOKKH Yepe3 COOCTBEH-
He1it penentop (PHO-0-p) uaaynupyer (omocpeno-
BaHHO WJIH HETIOCPEICTBEHHO) BKIIFOUCHUE CUTHAIb-
HOW CHCTEMBl HHTHOWPOBaHMS KPOBETBOpeHHUSA. B
CUCTEME in Vivo Y MBbIIIeH, NeQUIUTHBIX TI0 OJHOMY
nu3 reroB perenropa ®HO (p55), ysenuuuBaeTcs
KOJIMYECTBO PAaHHUX KPOBETBOPHBIX NMPEANIESCTBEH-
HUKOB. B cucteme in vitro DHO-0 mogaBiseT nposu-
(heparnio KPOBETBOPHBIX MPEIIECTBEHHUKOB [9], T.€.
uHrnbupyrouwmii 3¢pdexr ®PHO-O pacnpocrpansercs
Ha KPOBETBOPHBIE MTPEILIECTBEHHUKH Pa3HOT'0 YPOBHS
MTOTEHTHOCTH.

CornacHo nanaeM [20, 26, 29], B8 KM nauueHToB
C PEBMAaTOMIHBIM apTPUTOM NOBBILIEH YpoBeHb MJI-0,
NJI-8 u I'M-KC®. NJI-6 sBrsieTcs CUIBHBIM CTUMYJISI-
topom auddepeninpoBku monunoreHTHbIXx CKK B
HaInpaBJIeHUH KOMMHUTHPOBAHHBIX TPEANICCTBEHHHU-
KOB C TIOCJIEAYIOLTIM 00pa30BaHUEM 3PEIBIX dJIEMEH-
TOB KpoBH. NJI-8 BbI3bIBaET OBICTPYHO MOOUIH3AIIHIO
MOJIMIIOTEHTHBIX U Oosiee nuddepeHInpoBaHHBIX
KPOBETBOPHBIX MIPEIITIIECTBeHHUKOB 13 KM 1 nHIyIN-
pyer bopMHpOBaHHNE, XEMOTAKCUC M aKTHBAIIHIO
HerTpoduios [3], T.e. Takoro pona npedopmupoBanue
LIUTOKUHOBOTO MPO(QHIIS BIIOJHE MOXET OOBICHATH
oTMeueHHble noBbIiieHue coaepxkanusi KOEc-14 u
BBIPAKEHHBIHN JIEHKOLIMTO3 TIpH AA.
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unable to maintain a normal hemopoiesis and produce
great amount of TNF-a. This cytokine is seemed to
induce (directly or indirectly) the signalling system
triggering of hemopoiesis inhibition through the own
receptor (TNF-0-r). In mice, deficient by one of genes
of TNF receptor (p5S5), an increase in the amount of
early hemopoietic progenitors is observed in vivo.
TNF-a suppresses in vitro a hemopoietic progenitor
proliferation [9], i. e. the TNF-a inhibiting effect is
propagated onto hemopoietic progenitors of different
potency level.

According to the data [20, 26, 29] in BM of patients
with rheumatoid arthritis an increased level of 1L-6,
IL-8 and GM-CSF is found. IL-6 is a strong stimulator
of polypotent HSC differentiation towards to the
committed progenitors with following mature blood
element formation. IL-8 causes a rapid mobilisation
of polypotent and more differentiated hemopoietic
progenitors from BM and induces formation, hemo-
taxis and neutrophil activation [3], i.e. this cytokine
profile preformation may completely explain the noted
CFUs-14 content augmentation and manifested leuko-
cytosis at AA.

Thus, under AA development the cell and tissue
substrates of hemopoietic system undergo considerable
functional and structural changes [4, 12, 19, 22], i.e.
conditions for their “specific” perception of physical
and chemical cryopreservation factors are formed.
This testifies to the fact that the “optimal” conditions
for BM cryopreservation of AID patients may differ
from those for healthy donor BM.

Under similar conditions of BM cryopreservation
of healthy and AA animals there were observed not
only different integrity of hemopoietic progenitors,
realised functional potential in vitro and in vivo, but
redistribution of progenitors with different commit-
ment extent in these compartments as well. At the same
time the various cryopreservation conditions occurred
to be “optimal” by providing functional potential of
these cells in BM of healthy and AA animals. More-
over, varying the cooling rates and cryoprotectant
concentration enabled a targeted better preservation
of'this or that progenitor subpopulation. Thus, cryopre-
servation of AA animal BM cells with regimen 1 and
10% DMSO, regimen 2 and 7% DMSO provided the
integrity for less differentiated progenitors, but for
more differentiated ones it was regimen 3 and 10%
DMSO. Firstly, this fact emphasises the competence
of previously advanced concept about the fact that
cryopreservation is not only the method for bioobject
long-term storage, but the capability for a targeted
changing its intrinsic state [5, 10]; secondly, namely
the possibility to regulate the hemopoietic progenitor
state by modifying BM cell cryopreservation condi-
tions opens the perspective for realising in clinical
practice, depending on demand, a “controlled” rate of
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Taxum oOpa3om, npu pa3BUTUH AA KIETOYHO-
TKaHEBbIE CyOCTPAaThl KPOBETBOPHOM CUCTEMBI IIpETEp-
MEBAIOT CyIIECTBEHHbIE (PyHKIIMOHAIBHBIE H CTPYK-
TypHbIe u3MeHenus [4, 12, 19, 22], T.e. coznatorcs yc-
JIOBHSA “‘CIIEII(PHYECKOTO”” BOCIIPUSATHS UMK (PUIUKO-
XUMHAYECKHX (DAaKTOPOB KPUOKOHCEPBHPOBAHUS. DTO
CBUJIETENILCTBYET O TOM, UTO “ONTUMANIbHBIE” YCIOBUS
KkpuokoHcepsupoBauust KM 6ompaBIX ¢ AU3 MoryT
OTIIMYATHCS OT TaKOBBIX 111 KM 310pOBBIX IOHOPOB.

[Ipu omHUX U TeX Ke YCIOBUIX KPHOKOHCEPBUPO-
BaHUA K1eTOK KM 310pOBBIX )KUBOTHBIX U ¢ AA 0TMe-
YaJIMCh HE TOJIBKO Pa3InYHasi COXPAHHOCTb KPOBETBOP-
HBIX NPEALIECTBEHHUKOB, PealU3yIOMMNX (QyHKIIHO-
HaJILHBIA IOTEHIMAII B CHCTEMaX in Vitro U in vivo,
HO U NepepaclnpesieIeHne B 3TUX KOMIIapTMEHTax
MIPEIIIIECTBEHHUKOB C Pa3HOMN CTENEHBbI0 KOMMUTHPO-
BaHHOCTH. B T0 5xe Bpems “‘onTUMansHBIMU ™ 10 0Oec-
MIEYSHHNIO (PYHKIIMOHAIBHOTO TOTEHIIHANIA ITUX KIIe-TOK
B KM 3110pOBBIX KUBOTHBIX B ¢ AA OKa3aJInCh pas-
JIUYHBIE YCIIOBHS KpHOKOHCepBHUpoBaHwus. bomee Toro,
BapbUPOBAHUE CKOPOCTIMH OXJIAXKIEHUSI M KOHIIECHT-
panmei KpHoIpoTEeKTOpa ITO3BOJIMIIO [IEJICHAPABJICHHO
COXpaHUTH B OOJNbIICH CTENEHH Ty HJIU HHYIO
CyONOMyJIALIIIO NPEIIEeCTBEHHUKOB. Tak, KpHOKOHCEp-
BHpoBaHHe KIeToK KM xuBOTHBIX ¢ AA B pexxnme 1
u 10%-ro IMCO, B pexume 2 u 7%-ro JMCO
o0ecrnevnBao COXpaHHOCTh MeHee AU hepeHInpo-
BaHHBIX NPEALIECTBEHHUKOB, a B pesxuMe 3 u 10%-ro
JAMCO — 6onee auddepennnpoBaHHbIX. JaHHBIN
(haxT, BO-NIEPBHIX, MOJYEPKUBAET MPABOMOYHOCTH
paHee BBIIBUHYTOW KOHIIETIIIMH O TOM, YTO KPHOKOHCEep-
BHPOBAHHE — 3TO HE TOJBKO METOA JOJTOCPOYHOTO
XpaHeHus: 6M000BEKTa, HO M CIIOCOOHOCTH IIeJIeHAIl-
paBJIEHHO U3MEHSTDH €ro BHyTpeHHee cocTosiHue (in-
trinsic state) [5, 10]; BO-BTOpPBIX, UMEHHO BO3MOXHOCTb
PEryJIsLUN COCTOSTHUS KPOBETBOPHBIX NPEIIIECTBEH-
HHUKOB MOJM(HKAIINEN YCIOBHI KPHOKOHCEPBUPOBAHUS
kieTok KM oTKpbIBaeT nepcreKkTuBy JUisl peanu3anuu
B KJINHUYECKO IIPAaKTUKE, B 3aBUCUMOCTH OT 3aIpoca
CUTYaITNH, “yIpaBJIsIeMOT0” TEMITa BOCCTAHOBIICHHUS
B IIEJIOM JINM(OTeMOIO3ITUYECKON CHCTEMBI Pelr-
nueHTa. Kak mokaszanu BbIIENIpUBEICHHBIE TaHHBIE,
TaKOH 3arpoc ACHCTBUTEIHHO MOXKET OBITH YIOBIICT-
BOpEH IPH peajn3alliy HCIIOIH30BAHHBIX YCIOBHU
KPHOKOHCEPBHUPOBAHHSI.

Cyl11eCTBEHHYIO pOJIb B OLIEHKE PE3yJIbTaToOB BhI-
[IOJIHEHHBIX HCCJIEN0BAaHUN CHITpall MHTETpalbHBINA
kputepuii B Buae CCO nokazarenei. [Ipu aTrom gorng-
HO 3aJ1aTh BOIIPOC, YTO I 00ECIIEUEeHHS 3aIUTHOTO
noreHumaia KM saBnsercs 6onee BaXXKHBIM U 3HAYH-
MBIM: COXPaHHOCTB 0OLIETO coJepKaHusI KPOBETBOP-
HBIX TIPEAIIECTBEHHNKOB BHE 3aBICHMOCTH OT YPOBHS
ux mudGepeHITNPOBKN WIH UX ‘“Ka9eCTBECHHBIN COC-
TaB”’, a IMEHHO TapMOHU3UPOBAHHBIN MPODUIIE TIPEII-
IIECTBEHHUKOB Cpeau (OPMUPYIOMINX CTPYKTYPHI in
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entire recovery of recipient’s lymphohemopoietic sys-
tem. As the mentioned above data shown, this demand
may be really met when realising the used cryopre-
servation conditions.

An integral criterion in the form of SDE index played
a considerable role in estimating results of the research
performed. At the same time there is a logic question:
whether integrity of general content of hemopoietic
progenitors independing on the level of their
differentiation or their “qualitative composition”, namely
harmonised progenitor profile among the forming
structures in vitro and in vivo, i.e. among CFU-GM
and CFUs is more important and significant to provide
the BM protective potential? By other words, if the
role of any (less or more significant) component of
SDE, that may distort the general regularities of that
or this cryopreservation regimen influence on BM
progenitor characterises is not hyperbolised? Due to
this of interest are the data on evaluating BM functio-
nal characteristics on SDE of all indices, as well as
without accounting the progenitor ratio, i.e. without
IPA CFU-GM and CFUs IPA (Table). Comparing these
results testifies to the fact that in both cases the direc-
tion of SDE indices change is similar, thereby confir-
ming once again that for healthy animal BM the most
acceptable is 1°C/min slow freezing rate with use of
10% DMSO, and 40°C/min with 10% DMSO for AA
animal BM. These regimens together with the maxi-
mum integrity provide a balanced content of HSC sub-
population, being the closest to the native BM. The
decrease extent of CFU-GM content in AA animal
BM after cryopreservation in any regimen compared
to their amount before freezing was less manifested,
than in healthy animal BM (Fig. 3). Indeed, the SDE
for healthy animal BM cryopreservation with three
regimens, i.e. the sum of indices under all the rates
and cryoprotectant concentrations made 3.32+0.20 rel.
units (0.72+1.33+1.27), meanwhile for AA animal BM
it was 1.97+0.12 rel. units (0.66+0.58+0.73) (CFU-
GM values of each group before cryopreservation were
assumed for 100%). Evidently, “selected” by patho-
logy hemopoietic progenitors in the form of CFU-GM
are more resistant to negative effect of cryopreser-
vation factors, that is confirmed by SDE of all indices
of BM hemopoietic cell functional potential (Table,
Fig. 4). Thus, the area of indices varying under diffe-
rent regimens and cryoprotectant concentrations for
AA animal BM are significantly smaller (1.18-1.96)
than for healthy animal BM (0.56-2.19). However if
under cryopreservation with regimen 1 this “resistan-
ce” is much more inherent to more potent progenitors,
with regimens 2 and 3 this is for more differentiated
ones.

Due to that of special attention are the results of
analogous comparison of the response of healthy and
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vitro u in vivo, 1.e. cpenu KOE-I'M u KOEc?
Jpyrumu cioBaMu, He TUTIEPOOIM3UPOBAHA JTH POJIb
Kakoh-To (MeHee unu OoJiee 3HAYUMOI) COCTaB-
nsomeir CCO, xoTopasi MOXKET HCKa3UTh OOIIHe
3aKOHOMEPHOCTH BIIMSIHUSL TOTO WM UHOTO pexXuMa
KPUOKOHCEPBU-POBAHUS HA XapaKTEPUCTUKU MIpe.-
mecTBeHHUKOB KM? B ¢Bsi3u ¢ 3TUM MHTEPECHBIMU
SIBIITIOTCS TaHHBIE TIO0 OLIEHKE (PYHKIIMOHAIBHBIX
xapaktepuctuk KM nmo CCO Bcex moxasarenel, a
Takxke 0e3 y4eTa COOTHOIICHUS TIPEIIeCTBEHHUKOB,
T.e. 0e3 UITA KOE-I'M u UIIA KOEc (Tabmnuma).
ConocraBneHue 3TUX Pe3yNbTaTOB CBUIAETENHCTBYET
0 TOM, YTO KaK B OJHOM, TaK M JPYroM CiIydae Ha-
MIpaBJIeHHOCTH n3MeHeHus nokazareneit CCO oguna-
KOBa, OATBEPAUB elie pa3, uto 11 KM 3m0poBbix
YKUBOTHBIX HanOOJIee MPUEMIIEMOH SBJISETCS ME/ITICH-
Hasl CKOPOCTh 3aMopaxkuBanus 1°C/MUH ¢ UCTIOIB30-
BanueM 10%-ro JIMCO, a niags KM xuBoTHEIX ¢ AA —
40°C/muH ¢ 10%-m AMCO. D1 pexuMbl, HapsAy C
MaKCHMaJIbHOW COXPaHHOCTHIO, 00EeCTIeYnBAIOT U
Haubosee 6mm3Koe K HatuBHOMY KM cOanmancupoBas-
Hoe coxepxkanme cyomomymsanuii CKK. Crenenn
camxenus conaepxkanrsi KOE-I'M B KM )UBOTHBIX ¢
AA mociie KpHOKOHCEPBHPOBAHUS B JIIOOOM peXxnmMe
B CPaBHEHUH C UX KOJUYECTBOM 0 3aMOPaKMBaHUS
Obl1a MeHee BhIpakeHHOH, yeM B KM 310poBBIX KH-
BoTHBIX (puc.3). Jeticteutensno CCO i KpUOKOH-
cepBupoBaHHOro KM 370pOBBIX KUBOTHBIX B TpPEX
peXHuMax, T.e. CyMMa IoKa3aTeliel Ipu BCeX CKOPOC-
TAX ¥ KOHIEHTPALUAX KPUOIPOTEKTOpa, COCTABHIIA
3,324+0,20 ycu. en. (0,72+1,33+1,27), Torna kak ais
KM xwuBotHbIX ¢ AA —1,97+0,12 yeun. en. (0,66+0,58+

AA animal BM CFUs to cryopreservation factors
(Fig. 5). According to papers [7, 15] for both subpopu-
lations of healthy animal BM hemopoietic progenitors
the cryopreservation, independently on its realisation
conditions, acted as the factor suppressing their
activity (Fig. 5, a). It is wonder, but for BM CFUs of
AA animals the cryopreservation manifested a dua-
listic activity, which extent and direction were determi-
ned by the level of progenitor differentiation (Fig. 5, b).
Thus, all three regimens (as for healthy animal BM)
inhibited CFUs-14 function, meanwhile a fictional
activity of CFUs-8 under all regimens augmented
compared to that prior to cryopreservation. At the
background of CFUs content, maintained at the level
of AA animal native BM, the redistribution of their
subpopulation composition (CFUs-14 amount decrea-
se is accompanied with CFUs-8 increase) occurs.
However comparing the change extent of one or
another progenitors does not enable complete assum-
ing. For example, there are traced the multiplicity
irrelevance of decrease in other and increase in ano-
ther CFUs, mainly with regimen 3. A selective effect
of cryopreservation factors on different subpopulations
of BM CFUs of healthy and AA donors has remained
unclear. This emphasises once again the importance
of initial structural and functional state of cells in
determining their resistance or sensitivity to cryopre-
servation factor effect. The expansion of CFUs-8
function in cryopreserved BM of AA animals is a
typical example of appearing at that new forms of their
interactions with biological object. It is impossible to
believe that in this BM after any cryopreservation

120
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Puc. 3. Conepxxanue KOE-I'M B KM, kprHOKOHCEpBUPOBAHHOM IIPH pa3nUUHbIX pexxumax. 3a 100% npuHsTH 3HaYeHUS

KOE-I'M kaxn0ii rpynisl 10 KpHOKOHCEPBUPOBAHHUS.

Fig. 3. GM-CFU content in BM, cryopreserved with different regimens. Notes: values for CFU-GM of each group before

cryopreservation were assumed as 100%.
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0,73) (3a 100% npunsTe 3HaueHnss KOE-I'M kaxxmoit
IPYNIBl 0 KpHOKOHCepBUpoBaHus). O4eBUAHO,
“u30MpaTenbHO 0TOOpaHHBIE” TATOJIOTHEH KPOBETBOP-
Hble npeamecTBeHHUKUA B Bujae KOE-I'M umerot
GOJIBIIYI0 YCTOHYMBOCTD K OTPHIATETHHOMY AEHCT-
BUIO ()aKTOPOB KPHOKOHCEPBUPOBAHMS, YTO TOATBEPIK-
naercss CCO Bcex mokasarenell QyHKIIMOHAIBHOTO
MOTEeHIaIa KPOBETBOPHBIX KieTok KM (Tabmuua,
puc. 4). Tak, 30HBI BapbUPOBAHUS MMOKA3aTEICH MPH
Pa3HBIX peKUMaX 1 KOHIIEHTPALUSIX KPHOTIPOTEKTOPOB
1utst KM KUBOTHBIX ¢ A A 3HauuTeNnsHO MeHbIe (1,18-
1,96), uem mirst KM 310poBbIX )knBOTHBIX (0,56-2,19).
OpHaxo, eciau B YCIOBHIX KPHOKOHCEPBUPOBAHUS B
pexkume 1 Takas “yCcTOHYMBOCTH” mpHUCyiia B O0Jb-
e creneny 0oJee MOTEeHTHBIM MTPEIECTBEHHUKAM,
TO B pexuMax 2 u 3 — 6onee qudQepeHInpOBaHHBIM.

B cBs13u ¢ 3THM 0c000T0 BHUMAHHUS 3aCITyKUBAIOT
Pe3yJIBTaThl aHATOTMYHOTO CPaBHEHUsI OTBETa Ha (hak-
Topbl kKpuokoHcepBupoBanusi KOEc KM 3mopoBsix
KUBOTHBIX U ¢ AA (puc. 5). B cooTBeTcTBHM C HaH-
HbIMH paboT [7, 15], g obenx cyOnomysiuii KpoBe-
TBOPHBIX NpeaIeCTBeHHUKOB KM 310pOBBIX KMBOT-
HBIX KPHOKOHCEPBHUPOBAHNE, BHE 3aBUCHMOCTH OT yC-
JIOBHH €ro peajn3aiiii, BEICTYIalI0 B poiu dakTopa,
CYIIPECCHPYIOIIETO UX aKTUBHOCTH (pHC. 5, a). YIuBU-
TenbHO, HO Juid KOEc kocTHOro Mo3ra »HBOTHBIX €
AA KpHOKOHCEPBUPOBAHHE MTPOSIBIIAIIO TyaTHCTHIEC-
KyI0 aKTUBHOCTb, CTETIEHb 1 HAIIPaBJIEHHOCTHh KOTOPOH
ompezensaach ypoBHeM OU(GEepeHINPOBKU Mpea-
[IECTBEHHUKOB (pHuc. 5, 6). Tak, Bce Tpu pexuma (Kax
u gt KM 310pOoBBIX JKWBOTHBIX) MHTHOMPOBAIA
¢yukmuio KOEc-14, Torna kak ¢yHKIIMOHaIbHAS
aktuBHOCTH KOEC-8 mpu Bcex pesknMax MoBBIIIAIaACh
B CpaBHEHHUH C TaKOBOH /0 KPHMOKOHCEPBHPOBAHHUSI.
Ha ¢one coxpanstonierocs Ha ypoBHe HaTuBHOro KM
XKUBOTHBIX ¢ AA obmiero conepxkanus KOEc npowuc-
XOIOUT MepepacnpeaesieHne UX CyOnomyasHOHHOTO
cocraBa (ymensuienue xonumuectsa KOEc-14 co-
npoBoxaaercs yBenudenuem KOEc-8). Omxnako
COIOCTABJICHUE CTENIEHU M3MEHEHHS TeX M APYTHX
MIpEIIIECTBEHHUKOB HE TIO3BOJISIET TOJIHOCTHIO COIvIa-
CUTbCA € 3THM IpennojioxeHueM. Hanpumep, npo-
CJIE)KMBAIOTCS SIBHBIC HECOOTBETCTBHUS KPAaTHOCTH
CHWKeHHs ogumx W yBenaumdeHus npyrux KOEc,
0Co0OeHHO TIpH pexume 3. Bo MHOTOM M30upaTesHbIMH
3 dexT pakTOpoB KPHUOKOHCEPBUPOBAHUS Ha Pa3HEBIE
cyomomynsmun KOEc kocTHOTO MO3ra 3M0pOBBIX
JIOHOPOB U ¢ AA ocTaeTcs HEACHBIM. JTO €Ille pa3
MOTYEPKHUBAET 3HAUUMOCTb HCXOIHOTO CTPYKTYpPHO-
(YHKIIMOHATBHOTO COCTOSHHSA KJIETOK B ONPE/ICIICHIH
HX YCTOMYMBOCTH WU UyBCTBUTEIBHOCTH K IEHCTBUIO
(haKTOpPOB KPUOKOHCEPBUPOBAHUS. THITUYHBIM ITPUMe-
POM MOSIBISAIOMIMXCS MPH 3TOM HOBBIX (QOpM HX
B3aUMOJICHCTBUIN C OMOJIOTMYECKUM OOBEKTOM SIBJISIET-
cs1 okcniancns pyakmmu KOEc-8 B kprokoHCcepBHPO-
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Puc. 4. CymmapHasi creneHb OTKJIOHEHHsI BCEX IoKa3aTesien
(DyHKIIMOHANBHOTO MOTEHIMala KPOBETBOPHBIX KIETOK
KpuokoHcepBupoBaHHOTO KM B 3aBHCHUMOCTH OT peKruMa
3aMOpaKUBAHWUS: CILTOIITHAS JIHUS — 3I0POBEIC )KHBOTHEIE;
MyHKTUPHAs — )KUBOTHBIE ¢ AA.

Fig. 4. Summary deviation extent of all functional poten-
tial indices of cryopreserved BM hemopoietic cells depend-
ent on freezing regimen: solid line — healthy animals; dot-
ted line — animals with AA.

regimen all CFUs-8 are preserved. But even under
this conditionality the fact of these cells function “re-
pro-gramming” under cryopreservation effect is evi-
dent. Thus cryopreservation may more or less affect
the HSC functional status by manifesting in changes
of all levels processes of their cell metabolism: per-
ception of regulatory signals of hemopoietic microen-
vironment by receptor apparatus, its transaction,
realisation at transcription and translation levels [15].

Conclusions

1. There have been established the principle pecu-
liarities of functional status of BM hemopoietic
progenitors of various differentiation level of AA ani-
mals, manifesting in a change of capability to form he-
mopoietic structures in vitro and in vivo compared to
healthy animal BM. These peculiarities of HSC func-
tional status are the premise for a change in their resis-
tance to cryopreservation factor effect.

2. Identical conditions for BM cryopreservation of
health and AA animals were shown to provide not
only different integrity for hemopoietic progenitors,
realising functional potential in vitro and in vivo, but
redistribution in these compartments of differently-
committed progenitors as well. At the same time the
“optimal” cryopreservation conditions on providing
functional potential of these cells in both BM occurred
to be as follows: for AA animal BM —regimen 3 with
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BaHHOM KM xuBoTHBIX ¢ AA. Henb3s cuurarth, 94T0
B TakoM KM nocie nro00ro pesxuma KprOKOHCEPBHPO-
BaHus coxpansiorcs Bce KOEc-8. Ho maxe mpu
TaKOW YCIIOBHOCTH OYEBHIICH (haKT “Iiepernporpam-
MHPOBaHUA" (QYHKIIHH 3THX KJIETOK MOJ ACHCTBHEM
KpHOKOHCepBHpOBaHUi. TakuM oOpazom, mporecc
KPHUOKOHCEPBHUPOBAHUS MOXKET BIIUATH B TOX WIIH HHOU
creneny Ha pyHKIuoHanbHbIH ctatyc CKK, manudec-
TUPYSACh N3MEHEHUSIMHU IIPOLIECCOB BCEX YPOBHEHN MX
KJIETOYHOTO MeTaboNMu3Ma: BOCIPHUATUSL PETYIATOP-
HBIX CUTHAJIOB KPOBETBOPHOTI'O MUKPOOKPYKEHUS pe-
LIENTOPHBIM alNapaToM, €ro TPaHCAYKLIUH, pealln3a-
LMY Ha TPAHCKPHUIIIIOHHOM M TPAHCIISIIIMOHHOM YPOB-
Hax [15].

BbiBOADI

1. YcraHOBJIEHBI MPUHIIAITHABHBIE 0COOEHHOCTH
(byHKIIMOHAJIBHOTO CTaTyca KPOBETBOPHBIX TPE.-
mecTBeHHUKOB KM pasHoro yposus auddepeHuu-
POBKH HMBOTHBIX C AA, BBIPaXKAIOIIIECS B U3MEHEHUH
X crnocoOHocTH (OPMUPOBATH T'E€MOIMOATHYECKHE
CTPYKTYpBI B CUCTEMAX in Vifro W in vivo IO CpaB-
HeHuto ¢ KM 310poBBIX KHUBOTHBIX. ITH 0COOEHHOCTH
¢ysnkunonansHoro cratyca CKK sBnsrores npearo-
CBUIKOM M3MEHEHHsI UX YCTOMUYMBOCTH K JACHCTBUIO
(hakTOpOB KPHOKOHCEPBUPOBAHHUS.

2. IlokazaHo, 9YTO UAEHTUYHBIE YCIOBUS KPHOKOH-
cepBupoBaHus KM 370poBbIX KHUBOTHBIX U ¢ AA
o0ecrednBagy HE TOJBKO Pa3IMYHYI0 COXPAHHOCTH
KPOBETBOPHBIX NMPEAIIECTBEHHUKOB, PEATH3YIOMINX
(byHKIIMOHATBHBIA TIOTEHITNAI iR Vitro M in vivo, HO U
nepepacnpenesicHne B TUX KOMIApPTMEHTax Mpea-
LIECTBEHHUKOB C Pa3HON CTENEHBI0 KOMMHUTHPOBAH-
HocTHU. B TO ke Bpems “onTUManbHBIME IO oOecIie-
YEeHUI0 (DYHKIMOHAJIBHOTO MOTEHIHAA 3TUX KJIETOK
B oHOM U ipyroM KM okazannck pa3iudHble yCIOBUSA
KpuokoHcepBupoBanus: g KM xuBOTHBIX ¢ AA —
pexum 3 ¢ 10%-m AMCO, mi1g 310pOBBIX — peskuM 1
¢ 10%-m IMCO.

3. OmpeneneHHbIE PEXUMBI KPHOKOHCEPBUPOBA-
HUS peanu3yioT B oTHOMIeHHH KM XUBOTHBIX ¢ AA
addext “pecraBpanun’ UCKAKCHHOHN MaTOJIOrHEH
(hYyHKIMHU KPOBETBOPHBIX IPEAIIECTBEHHUKOB PA3HOTO
ypoBHs auddepenuupoBku. Kpome Toro, ajst Takoro
KM npu Bcex pexxuMax KpUOKOHCEpBUPOBAHUS yCTa-
HOBJIEH 3 PEeKT CTUMYISAINU PYHKIUU KPOBETBOPHBIX
MPEeALIeCTBEHHUKOB OJHOTO ypOBH 1uddepeHInpoB-
ku (KOEc-8) Ha ¢pone narnduimm apyroro (KOEc-14).
HanHplii hakT HOAYEPKUBAET, YTO KPHOKOHCEPBUPO-
BaHHUE CIIOCOOHO BBICTYIIATh B POJIM PETYIISATOPA BHYT-
peHHero coctosHUsA (intrinsic state) KpOBETBOPHBIX
npeamecTBeHHUKOB KM.

4. BappupoBaHue CKOPOCTAMH OXJIAKACHUS U KOH-
LIEHTpaLrel KPHOIIPOTEKTOPa MTO3BOISIET HAIIPABJICH-
HO coxpaHATh B KM B Oomnbliieli CTENeH! Ty WITH HHYIO
CyOIOIyYJISIUIO MPEIIIECTBEHHUKOB. Tak, KpHOKOH-
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Hust KOEc xaxnoit rpymnmns! 10 KpHOKOHCEPBUPOBAHUS.

Fig. 5. CFUs content in healthy (a) and AA animals BM,
cryopreserved with different regimens: B — CFUs-8; O —
CFUs-14. CFUs values of each group before cryopreser-
vation were assumed as 100%.

10% DMSO, for healthy ones — regimen 1 with 10%
DMSO.

3. Certain cryopreservation regimens are realised
towards AA animal BM the “restoration” effect of
pathology-distorted function of variously differen-
tiated hemopoietic progenitors. In addition, for this
BM under the all cryopreservation regimens the effect
of function stimulation of hemopoietic progenitors of
one differentiation level (CFUs-8) at the background
of inhibiting the other one (CFUs-14) has been
established. This emphasises the cryopreservation as
capable of acting as intrinsic state regulator of BM
hemopoietic progenitors.
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cepsupoBanue KM KuBOTHBIX ¢ AA B pexume 1 u
10%-m JAIMCO, a Taxke B pexkume 2 1 7%-m [IMCO
o0ecreyrBao MPeUMyIECTBEHHO COXPaHHOCTh Me-
Hee TuddepeHInPOBAHHBIX IPEAIIECTBEHHUKOB, B TO
BpeMs Kak HCIoJb30BaHHe pexuma 3 u 10%-ro
IMCO — 6onee muddepeHnupoBanHbX. B obmem
IU1s1 OBICTPBIX CKOPOCTEH 3aMOPaXUBaHUS (C JIFOOBIMH
KOHLIEHTPALMSIMUA KPHOIIPOTEKTOpa U 11 000MX BU-
noB KM) xapakTtepHO IposIBIEHHE “CYNPECCHBHOTO”
JENCTBUS B OTHOIIEHUH 00JIee IOTEHTHBIX MPEIIecT-
BeHHUKOB Kak cpeau KOE-I'M, tak u KOEc.

5. dns obecrieueHus OMHOTHI (PYHKITUOHATBHOTO
MOTEHIMala KPOBETBOPHBIX NpeAiecTBeHHuKoB KM
3I0POBBIX KUBOTHBIX ITEPEXO]] OT MEJUIEHHBIX CKOPOC-
Teil K OBICTPBIM TpeOyeT CHMKEHUSI KOHLIEHTPALUH
KpUOnpoTeKTopa, a 1id KM xuBoTHbIX ¢ AA — yBe-
JYEHUS.
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4. Varying cooling rates and cryoprotectant
concentration enables better directed preservation in
BM of that or this progenitor subpopulation. Thus,
the AA animal BM cryopreservation with regimen 1
and 10% DMSO, as well as regimen 2 and 7% DMSO
provided mostly the integrity of less differentiated
progenitors, meanwhile for more differentiated ones
it was the regimen 3 and 10% DMSO. Generally, for
rapid freezing rates (with any cryoprotectant concen-
tration and for both BM) the manifestation of a “sup-
pressive” effect towards more potent progenitors
among both GM-CFU and CFUs was typical.

To provide the functional potential entirety for BM
hemopoietic progenitors of healthy animals the tran-
sition from slow rates to the rapid ones requires a
decrease in cryoprotectant concentration but an
increase for the AA animal BM.
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