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ITpuBe/ICHbI JaHHBIE JINTEPATYPBI 00 H3MEHEHUH PsiJia CTPYKTYPHO-(QYHKIMOHAIBHBIX HAPAMETPOB KJIETOK TMM(OreMONOITHYECKON
cucrembl (JITTIC) npu pa3BUTHH U OAAEPKAHUH B OPraHU3ME MaTOJIOrnueckoro npouecca. O6parieHo BHUIMaHUE Ha 3HAYUTEIIbHYIO
MOJLYJISILIMIO HCXOAHOTO cocTosiHus KieTok JITTIC Ha MOJIEKY/ISIPHOM, KJIETOYHOM YPOBHSIX IIPH PAa3BUTHH ay TOMMMYHHBIX 3a00JIeBaHUI
(AU3). OTi maHHBIE MOJHKHBI OBITH YYTCHBI IPU pa3paboTKe peKMMOB KPHOKOHCEPBHUPOBAHHS IS KICTOK opraHm3Ma 0e3 M ¢
pa3BHBarOLICHCS B TOH MM HHOH (hopMe TaTOIOTHH.

Knroueevle cno6a: KOCTHBIH MO3T, ay TOMMMYHHBIE 3a00JI€BaHUs, TMM(OreMOnoITHYECKast CHCTEMA.

HaBeneno naui JiTepatypu npo 3MiHH psiiy CTPYKTYpHO-(QYHKIIOHANIBHUX MapaMeTpiB KIITHH JiM(OreMOnoeTHIHOi CUCTEMH
(JITTIC) B ymoBax po3BHTKY Ta MiATPUMKH B OpTraHi3Mi HaTOJIOTIYHOTO MPOLIECy. 3BEPHEHO yBary Ha 3HAUYHY MOAYJIALIIO TI0YaTKOBOTO
crany kiituH JITTIC Ha MOJeKyJsIpHOMY, KIITHHHOMY PIiBHSX IIPU PO3BHUTKY ayTOIMyHHHUX 3axBopioBaHb. LIi naHi moBuHHI OyTH
BpaxoBaHi IpH po3poOLi peXXUMiB KpiOKOHCEPBYBaHHS JUIsl KIIITHH OpraHi3mMy 0e3 Ta 3 po3BUHYTOIO B Tiii 4 iHIIiN Gopmi maTosorii.

Knrouo6i cnoea: KicTKOBHIA MO30K, ayTOIMYHHI 3aXBOPIOBAaHHS, JIIM(OreMOroeTHYHa CHCTEMa.

There are presented data on the changes in structural and functional parameters of cells of lymphohemopoietic complex (LHPC)
under the development and maintaining in an organism of pathological process. The attention was paid to the fact of considerable
modulation of initial state of LHPC cells at molecular, cellular levels during the development of autoimmune diseases (AIDs). These
data should be taken into account when elaborating the cryopreservation regimens for the cells in an organism and with developing

pathology of any form.

Key-words: bone marrow, autoimmune diseases, lymphohemopoietic system.

B nocnennue rogp! HabmronaeTcst TEHASHLIUS K POCTY
TIaTOJIOT I, IMEIOIINX ay TOMMMYHHBIHM T€HE3 U IPECTaB-
JSIFOLIMX CEPhE3HYI0 MEANKO-COLMANBHYIO MPOOIeMy.
Ocoboe MecTo cper HUX 3aHUMAIOT TaKHUe ‘SKECTKHe,
4acTo He YIpaBiisieMble U HE MONIAIOIINECs TPau-
MOHHBIM MeToaaM Jiedenns A3, kak paccessHHBIN
ckiepo3 (PC), pesmarounnsiit aptput (PA), ckie-
ponepmus, cuctemMHas kpacHas Bomdanka (CKB) u
ap.[10,16-18], mns addexruBHOM Tepanuu KOTOPHIX
HEOOX0IMMO pa3palarbiBaTh KOHLENTYaJIEHO HOBBIC
TTOAXOMPBI.

AHanuzupys oO1Iie maToreHeTUYeCKHe OCHOBBI
ayTOMMMYHHBIX NaTOJIOTHH, CIE€AYET OTMETHUTh, YTO
WHIYKTOpaMH UX Pa3BUTHUS SBIAIOTCSA pa3iIUYHbIC
MEXaHWU3MBI, HallpUMEp, CBA3AHHBIE C HapyIIEHUEM
€CTECTBEHHON TOJEPAHTHOCTH UMMYHHOU CUCTEMBI
(MC) k anTHreHaM COOCTBEHHBIX OPI'aHOB U TKaHEH,
HEIOCTaTOYHOCTHIO KOHTPOJIS 2y TOPEAKTHBHBIX KIIOHOB
JTUMQOIUTOB CO CTOPOHBI MMMYHOPETYIITOPHOM
cuctemsl u ap. [1, 7, 12].

AW3 MoryT mpoTekats B CaMBIX Pa3HOOOPa3HBIX
(hopmax, OTHAKO B OCHOBE JIFOOOT0 UX MPOSIBIICHHS JIEXKUT

Recently there has been observed a tendency to
the growth of pathologies of autoimmune genesis
and which are of serious medical and social problem.
The special place among them is taken by such
“rigid”, frequently uncontrolled and unable to be
traditionally treated AIDs, such as multiple sclerosis
(MS), rheumatoid arthritis (RA), sclerodermia,
systemic lupus erythematosus (SLE) etc. [10, 16-
18], for the efficient therapy of which it is necessary
to develop the conceptually new approaches.

When analyzing the pathogenetic bases of
autoimmune pathologies, it should be noted that
different mechanisms are their inductors, for
instance, related to the damage in natural tolerance
of immune system (IS) to antigen of own organs
and tissues, insufficiency in the control of
autoreactive clones of lymphocytes from a side of
immune regulatory system etc. [1, 7, 12].

AlDs can proceed under various forms, but in
the base of any of them there is an usual immune
inflammatory reaction, accompanying with the
releasing of a surplus amount of one type of
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00BIYHAsT UMMYHOBOCIIQIMTEIbHAS PEAKILUs, COMPO-
BOXKJIAFOIIAsICS BBIACIEHIEM H30BITOYHOTO KOJIMYECTBA
OJIHMX MEIUATOPOB U HEAOCTATKOM IPYTHX, YTO
MPHUBOANUT K CTPYKTYPHBIM W3MEHEHHSM KIJIETOYHO-
TKaHEBBIX CYOCTPaTOB HE TOJIBKO B O4are MOpakeHHs,
HO U JPYTUX yYacTKax OpraHu3mMa.

HeTanbHblil aHAW3 COCTOSHHUS OpraHU3Ma MpHU
pa3Butuu A3 mo3BoOIAET TOBOPUTH O BO3MOMKHBIX
M3MEHEHUSIX CTPYKTYpHOM opranmsarmy, kireTok JITTIC.
Tak, mpoBeZeHHBIE UCCIENOBAHNS HAa CYCII€H3UHU
numdornuToB nepudepudeckoit Kporu O0NbHBIX PA ¢
HCTONb30BaHueM (uyopecneHTHOro 3012 ABM
(mpousBoaHOE 3-aMHUHO-OEH3aHTPOHA) MOKAa3alu
Pa3IMYHYI0 WHTEHCHUBHOCTH €ro (PryopecieHInH,
MHKPOBA3KOCTH MEeMOpaHbl U QPyHKIHOHAIBHYIO
AKTHBHOCTB JTMM(OLIMTOB OOJBHBIX C PA3IMYHBIM THTPOM
peBMarouaHoro ¢akropa (P®) kpou. anubiii dakt
MOYET CBHICTEILCTBOBaTh 00 M3MEHEHUH (H3UKO-
XMMHUYECKHX CBOWCTB MEMOpaHbI U KOH(OPMALIMOHHOTO
PacHoNOKeHUsI €€ KOMIIOHEHTOB, TaK KakK JI0Ka3aHo, YTO
ABM nokanusyetrcss B GpochoaunuaHoM Oucioe
MeMOpAaHBI, B €€ TIOJIPHOM MUKPOOKPYkeHHH [9]. BaxkHO
TaKKe, 9YTO B KPOBH OOJIBHBIX C CEPONO3UTHBHBIM PA
HaOJFO/IAeTCSI CHIKEHHE (DYHKIIMOHAIIBHON aKTHBHOCTH
muMdonnuToB U uX obmero xKoiaumdecTsa. [Ipu cepo-
HeratiBHOM PA nedurmt 1uMQpOIMTOB B ONpeeIeHHOM
Mepe KOMIIEHCUPYETCS] MX TOBBILICHHOH (hyHKIIMOHATILHOM
aKTUBHOCTBIO, T.€. IO MEpe MPOrpecCUPOBAHUSA
MATOJOTHH U TIOSIBICHUS B CHIBOPOTKE KPOBH 3THX
0O0JBHBIX CyOCTPaTOB I'yMOPAJILHOTO 3B€HAa UMMYHHTETA
B Bujie P® HabnromatoTcs Oosee m1yOoKue HapyIIeHHs
HMMMYHOPETYIATOPHBIX Iporiecco. JlelictBurensHo IgM,
B coctaB kortoporo BxomuT U P® [10], MmoxeT nmbo
HETOCPEICTBEHHO, B3aNMOZICHCTBYS C TIIMKOKAIUKCOM
MeMOpaH JIMM(OLIUTOB, JIMOO OTIOCPEIOBAHHO BIIMATH HA
UX CTPYKTYPHYIO OpPTaHH3alHi0 U (QYHKIIMOHAILHBIH
cTaTyc. DTUM MOXKET OOBSCHATHCS W TO, YTO HH-
TEHCUBHOCTH GuryopectieHmu ABM koppenupyer He
TOJIBKO C MHUKPOBSI3KOCThIO MeMOpaH (r = -0,972),
HO U ¢ mposndepaTUBHONH aKTUBHOCTHIO JTUMPO-
uutoB (r= +0,987) [9]. U3meHnenue koHoOp-
MAaIMOHHOTO COCTOSIHUS (hOCHOMUTTUIIHOTO OUCITOsN
MeMOpaH U MHAUKATOpHOHU (iryopecueHnn ABM, mo-
BUJUMOMY, SIBISETCS YHUBEPCAJIbHBIM “OTBETOM’
MMMYHOKOMIIETEHTHBIX KJIETOK Ha U3MEHEHHS HX
MHKPOOKPYXEHHSL. ITO MPEANoIoKeHne Oa3upyercs Ha
pe3yabTarax UCCIEI0BaHMA U3MEHEHHUS COCTOSTHUS TeX
e KIETOK MPHU TAKUX IMAaTOJIOTHSIX, KaK pa3BUTHE
OITyXOJIeH KeTyI0YHO-KuIIeqHoro TpakTa, PCu ap. [23].

ITpu rccnenoBanmy MOHOHYKIeapHBIX KiteToK (MHK)
KPOBH KPBIC B YCTIOBHUSIX IKCIIEPUMEHTAIBHOTO apTpUTa
TaKXKe BBISBICHO HapyIIEHHE CTPYKTYPHO-(YHKIIHO-
HaJbHOW opraHu3anuu O6uomemOpaH. CTpyKTypHas
neprypOamusi B OEITKOBBIX MOJIEKYJIaX (CHUXKEHUE
KOHIICHTPAIIMHU TIOJIOKUTEITHHO 3apsKEHHBIX E-aMuHO-
TPYNI OCTAaTKOB JIN3WHA) W HAKOILJICHHE MPOTYyKTOB
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mediators and lack of others, that results in structural
changes of cell-tissue substrates not only in the
damage focus, but in other sites of an organism.

The detailed analysis of organism’s state under
the development of AIDs allows the speaking about
possible changes in structural organization of the
cells of LHPC. So, the carried-out studies in the
suspension of lymphocytes from peripheric blood of
patients with RA using fluorescent probe, ABM
(derivative of 3-amino-benzantrone), have shown a
various intensity of its fluorescence, membrane
microviscosity and functional activity of lymphocytes
of patients with different titer of rheumatoid factor
(RhF) of blood. This fact may testify to the change
in physical and chemical properties of membrane
and conformational location of its components,
because the ABM is proved to be localized in
phospholipids bilayer of membrane, in its polar
microenvironment [9]. As well it is important, that
in blood of patients with seropositive RA there is
observed a reduction of functional activity of
lymphocytes and their total number. For sero-
negative RA the deficit of lymphocytes in a certain
extent is compensated with their increased
functional activity, i.e. with the progressing of
pathology and appearing in blood serum of the
substrates of humoral link of immunity as RhF more
deep impairments are observed for immune
regulatory processes in these patients. Actually [gM
which comprises the RhF [1] can either directly by
interaction with glycocalyx of lymphocytes’
membranes or indirectly affect their structural
organization and functional status. This can confirm
as well that the ABM fluorescence intensity
correlates not only with microviscosity of mem-
branes (r=-0.972), but also with proliferative activity
of lymphocytes (r= +0.987) [9]. The change in
conformation state of phospholipids bilayer of
membrane and ABM indicator fluorescence, maybe,
is uniform “response” of immune competent cells
on the changes in their microenvironment. This
supposition is based on the investigation results of
the state of the same cells under such pathologies
as development of tumours of gastroenteric tract,
MS and others [23].

When studying mononuclear cells (MNC) of rat’s
blood under experimental arthritis the disorder in
structural and functional organization of bio-
membranes has been revealed as well. Structural
perturbation in protein molecules (reduction in
concentration of positively charged E-aminogroups
of lysine rests) and accumulation of the products of
free-radical lipid peroxidation decrease a positive
charge of membrane surface. The condensation on
this background of protein structure of membrane
makes difficult the building-in of anion ANS (1-
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CBOOOJHOPAJUKAIBHOTO MEPEOKHUCICHUS JIUITHI0B
CHIDKAIOT TIOJIOKUTEIBHBIH 3apsi/i TOBEPXHOCTH MEMO-
paH. YIioTHeHne Ha 3ToM (QoHe OEKOBOH CTPYKTYpHI
MeMOpaH 3arpyaHsieT BcrpauBanue annonHoro AHC (1-
AQHWIMHO-HAPTAIMH-CYIL(GOHAT aMMOHHMS) 30HIA [4].
Ucnone3ys mMeTon (iayopecleHTHOTO 30HANPOBAHUS
MHK, FO.U. I'yGckuii u ap. nccnenoBaii HHAYKTHBHO-
pe3onaHcHBIN niepeHoc dHepruu (UPIID) ¢ monekyn
Oenka (oHOpa 3JEKTPOHOB) Ha mHpeH (akmenTop). O
XapakTepe COCTOSHHS OeTIKOBO-THUITHIHOTO KOHTaKTa B
memOpanax MHK cymumm mo 3Ha4eHHIO mokasaresis
BepositHocTr W [5]. Okasanoch, 4TO MpH apTpUTE
BeposTHOCTE WPIID 3HAYWTENHHO MOBBIIIACTCH,
CBHUJIETEIHCTBYSI 00 YMEHBIIEHHH PACCTOSHUS OEITOK-
JIMIHA ¥ yCUIICHHHN OEKOBO-JIUITIHOTO KOHTAKTA.

B cpaBHutensHoM acniekte [11] u3ydeHo BiausHUE
raHIIMO3UAOB Ha NPONU(epannio U CUHTE3 aHTUTEN
KJIETKaMH Hepru(epuIecKoil KpoBu mauueHTos ¢ AU3
(recriermuuecknM s3BeHHBIM KorutoM, PC, PA, CKB),
C THOMHOH XUpYpruueckoil MHpEKIHed 1 300pOBBIX
JOHOPOB. [ aHIINO3KABI OTHOCSTCS K CEMEHCTBY KHUCITBIX
[JIAKOC(UHTOIMITUAOB | SABISIOTCS CTPYKTYPHBIM
3JIEMEHTOM IlJIa3MaTHYECKUX MEMOpaH KIIEeTOK
aykapuoT. OHM y4acTBYIOT B IPOIIECCAX MEKKIIETOTHON
KOOTIEpAINH, KaK PEIeNTOPBI M KOPELETITOPBI IS TAKHUX
LIUTOKMHOB, KaK HHTEP(EPOHbI, MHTEPIICHKHHEI 1, 2, 6, 10,
(akTOp HEKpO3a OMYXOJH, a TaKKe KaKk TOPMOHBI,
OakTepualibHbIe TOKCHHBI U BUPYCHI. SIBISSACH CTPYK-
TYpHOH €IMHULIEH MEMOPAHBI KJIETKH, FaHIIHO3UBL, TEM
HE MEHee, MOTYT JUCCOLMUPOBATh U3 HEE U LUPKY-
JIUPOBAaTh B CHIBOPOTKE KPOBU. B 3TOM citydae oHHM
npuOOPETAIOT CBOWCTBA PErYSATOPHBIX ITUTOKHUHOB,
MoauGHULIUPYs (PYyHKIMOHABHYIO aKTUBHOCTD KJIETOK
[20]. IIpenmonaraercst, 9T0 KaKk HIOT€HHbBIE CHIBOPO-
TOYHBIE, TAK ¥ K30TCHHBIE TAaHIIIMO3H/IBI MOTYT BIIUSThH
Ha MHTEHCHUBHOCTH MPOIYKIIMU U CTENEHb B3aUMO-
JEUCTBUSI APYTUX [IUTOKMHOB C UX perentopamu [11,20].
B nanHom ciydae gpeHOMEHOJIOTUSI MX ACHCTBHS
MIPOSIBIISIETCS] B Pa3iMUYHBIX (POpMax: OT CyNpeccHu 10
aKTUBALMK IMMYHHOT0 oTBeTa [28]. B mocnennue rogpt
MOSBWINCH JTaHHBIE O BO3MOKHOM NAaTOrEHETHYECKOU
POJH FAHIIMO3KIOB IPH Pa3BUTHH NAaTONIOrMH. M3MeHeHne
npu A3 koHGOPMALMOHHONH CTPYKTYphl MEMOpaHEI
KJIIETKM U TaHIIMO3UAOB HHIYLUUPYET BHIPAOOTKY
ayTOAHTHTEJI K HUM, IIpUYeM y OONBHBIX C pa3IHIHBIMU
dhopmamu AU3 anTHTENa K TaHIIIMO3UAAM MPUCYT-
CTBYIOT B Pa3IMIHBIX KOHIIEHTpaIwsix [22]. Tak, aBTOpEI
[11] ormedaroT, yto MHK nepudepudeckoit kpoBu
MAIMEHTOB ¢ pa3nmIHbIMUA A3 1 3710pOBBIX TOHOPOB B
CUCTEME in Vitro B IPHCYTCTBUHU OJHHUX U TEX XKe
9K30T€HHBIX TAHIIMO3U0B MO-Pa3HOMY H3MEHSIOT
nponuQepaTUBHYIO aKTUBHOCTh B OTBET HA MUTOT€HHBII
CTUMYJl M CIOCOOHOCTb CHHTE3UPOBATh UMMYHO-
m100yimunael A, M u G. Xapakrep MarojJoruyecKoro
[polecca OKa3blBaeT BIMSHHE HA YyBCTBUTEIBHOCTD
KJIETOK K 9K30I€HHBIM TaHIJIMO3U/IaM, @ CHIBOPOTOUHBIE
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anilinonaphthalene-8-sulfonate ammonium) of the
probe [4]. Using the method of fluorescent probe
Yu.l. Gubsky et al. have studied the inductive
resonance energy transfer (IRET) from the protein
molecule (electrone donor) to pyrene (acceptor).
The character of the state of protein-lipid contact
in MNC membranes was judged using the W value
of probability index [5]. At arthritis the probability
of IRET is occurred to be significantly increased,
testifying to the reduction of the protein-lipid distance
and strengthening of protein-lipid contact.

In comparative aspect [11] there was studied the
effect of gangliosides on proliferation and synthesis
of antibodies by the cells of peripheric blood of the
patients with AIDs (non-specific ulcerous colitis, MS,
RA, SLE), the ones with purulent surgical infection
and healthy donors. Gangliosides are referred to the
family of acid glycosfingolipids and structural
elements of plasmatic membrane of eukaryote cells.
They participate in the processes of intercellular
cooperation both as the receptors and co-receptors
for such cytokines as interferons, interleukines 1, 2,
6, 10, tumor necrosis factor as well as hormones,
bacterial toxins and viruses. Being the structural unit
of cells membrane, gangliosides, nevertheless, can
dissociate out of it and circulate in blood serum. In
this case they gain the properties of regulatory
cytokines, by modifying a functional activity of cells
[2]. It is supposed that both endogenous serum and
exogenous gangliosides can affect the intensity of
the production and interaction rate of other cytokines
with their receptors [11, 20]. In this case the
phenomenology of their effect is manifested in
various forms: from suppression to activation of
immune response [28]. Recently there have been
appeared the data about possible pathogenetic role
of gangliosides during development of the pathology.
The change at AIDs of conformation structure of
cell membrane and gangliosides induces the
production of autobodies to them, moreover in
patients with various forms of AIDs the antibodies
to gangliosides are present under different
concentrations [22]. So, the authors [11] note that
MNCs of peripheric blood of the patients with
different AIDs and healthy donors in vitro in the
presence of the same exogenous gangliosides
change a proliferative activity in different ways in
response to mitogenic stimulus and capability of
synthesizing immunoglobulins A, M, and G. The
character of pathological process affects the cell
sensitivity to exogenous gangliosides, and serum
autobodies to gangliosides of membranes change
this sensitivity. One can suppose that both exogenous
gangliosides and antibodies to them as a part of cell
membrane may modify in different ways the
receptor repertoire of the cells derived from healthy
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ayTOaHTHUTENIa K TAHTIIMO3HUIaM MEMOPaH M3MEHSIOT 3Ty
9yBCTBHUTEIHHOCTh. MOXKHO TIPEIIIOIOXKHUTH, YTO KaK
SK30T€HHBIC TAHTIIMO3UbI, TAK U aHTUTEJIA K HUM B
COCTaBe KIETOYHON MEeMOpaHbl MOTYT IO-Pa3HOMY
MOIU(UIUPOBATh PEIETITOPHBINA perepTyap KIETOK,
MOYYEHHBIX OT 310pOBbIX UL ¥ ¢ AWU3, oTBeuaronumx
Ha OIacTOreHHBIH CTUMYIT. BrioHE JTOrUYHBIM pe3yiib-
TaTOM 3TOTO TPOIECCa MOXKET ObITh H3MEHEHHE CTPYK-
TYPHOI OpTaHI3aIN Kak COOCTBEHHO TAHTITMO3HIIOB, TaK
Y MHTETPATHHOMN CTPYKTYPhI TOBEPXHOCTHBIX MEMOpaH
KJIETOK marmeHToB ¢ AN3.

OO0 u3MeHeHUN (QUBHKO-XUMHUYECKOTO cTaryca
kietok JIT'TIC B ycloBHSIX pa3BUTHS TATOJIOTUIECKOTO
U TIPONATOIIOTUIECKOTO COCTOSIHUSI OpTraHm3Ma CBHJIC-
TEIbCTBYIOT M PE3yJIbTaThl pabOT, MPOBEACHHBIX C
HCHOJIb30BaHUEM APYTHX METOJIOB UCchenoBaHuM. Tak
IIpY OLIEHKE IMOTEHIIMAIIA TTOBEPXHOCTH U MEMOPAHHOTO
MOTEHIMaja |L TUMOLIMTOB MbIeil [3] moka3aHo, 4To
MMOBEPXHOCTh JTUM(OIUTOB KUBOTHBIX C DKCIEPH-
MEHTAILHO WHIYIIMPOBAHHBIMHA COCTOSIHUSIMH (KaHIIe-
porenes, 00Ias peakiys OpraHu3Ma Ha TIOBPEXKICHUE )
CYIIIECTBEHHO M3MEHEHA 10 CPABHEHUIO C TIOBEPXHOCTHIO
JUM(OIIMTOB KOHTPOJIBHBIX KMBOTHBIX. B padore [8]
TIPOBEICHBI CPABHUTEIILHBIC UCCIICAOBAHUS KMHETHKU
ajanTaniy ooObeMa 1 || TAMOITUTOB B THTIOTOHHYECKOM
cpele WHTAKTHBIX JKUBOTHBIX U C Pa3BHBAIOIAMCS
ACENTUYECKUM BOCHAIUTEIbHBIM MPOLECCOM U
KaHueporene3oM. [lokazaHo, 4To KMHETHKA PETYISLUN
00beMa 1 MEMOPAHHOTO TIOTEHITAJIA BO BCEX CITydasix
HOCHUT HEMOHOTOHHBIN Xapakrep. 3a 5 MUH POUCXOAUT
MPAKTUYECKU MOTHAS aJalTalUsl KJIIETOK KOHTPOJIBHBIX
JKMBOTHBIX 110 00BEMY ¥ MEMOPaHHOMY ITOTEHIIMAITY,
KOTOPBIE ITOCJIE 3 IANITAIlH TOJHKO Ha 6% ObLTH OOITBIIIE,
4YeM B U30TOHUUECKOM cpefie. Y T-KIeTOK AKUBOTHBIX C
ACCNITHYECKUM BOCITAJICHHEM IEPUOJ] afalTaiini K
TCUIIOTOHUM YBEIMYHUBAJICS, @ 00bEM U MEMOpPaHHBIH
MIOTEHIIHAJ OCTaBaJIMCh Ha 28% OOIbIIe NX 3HAUYCHUH B
HM30TOHUYECKOM cpejie. B mpoliecce pa3BuTHs KaHIe-
poOreHe3a, MHIYyIIMPOBAHHOTO OTHOKPATHBIM BBEICHIEM
yperaHa, yepe3 10 MUH mociie mOMEIIEHUs KIETOK B
TUIIOTOHUYECKYIO Cpely pa3sMep KIETOK CTAaHOBUJICS
PaBHBIM UX pa3Mepy B TOYKE MAaKCUMAIILHOTO Haly-
xaHus, a MeMOpaHHbBI noTeHnnan uMen Ha 20%
MEHbIIIEE 3HAYCHUE, YEM U1 KJIETOK B M30TOHUUECKOM
cpene. [IpuauHbI TakMX aanTaIMOHHBIX CIOCOOHOCTEH
T-mumporuToB MOTYT OBITH pa3nuuHBIMH. B ponun
WHAYKTOPOB OyIyT: yBETMUCHIE KOHIICHT PN KOPTH-
KOCTEPOHJIOB B IIPOIIECCE Pa3BUTHS BOCIAICHUS,
YMEHBIIICHHE KOHIICHTPAIUA BHYTPUKIETOUHOTO KT,
YBEITMYEHUE YNCIIa BHYTPUKIETOYHBIX MAaKpPOMOJIe-
KYJSIPHBIX COSMHEHUH W TIOBBINICHHE MEMOPaHHOTO
MOTEHIMANA [1a3MaTHYeCKO MEMOpaHbI KIIETOK, 4TO
Y IPUBOJTUT K 3aMEIJIEHUIO poLiecca aganTaimu. K tomy
e OTCYTCTBHE peryisiuu oobema T-mumdorramMu
MJICKOTIUTAIOIINX, B OPTaHU3ME KOTOPBIX Pa3BUBAETCS
KAHILIEPOTeHE3, CBUAETEIbCTBYET, YTO B 3TOM CIy4yae
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persons and those with AIDs responding to
blastogenic stimulus. The change of structural
organization of both the gangliosides themselves and
integral structure of surface cell membranes of the
patients with AIDs could be quite logic result of
this process.

The results of the works performed using other
research methods testify to the change in physical
and chemical status of LHPC cells under the
development of pathological and propathological
state of an organism as well. So, when estimating
the potential of surface and membrane potential [l of
mice thymocytes [3] there has been shown that the
surface of animals’ lymphocytes with experimentally
induced states (cancerogenesis, general response
of'an organism to the damage) is significantly altered
in comaprison with the one of control animals’
lymphocytes. In the paper [8] there were performed
the comparative studies of the adaptation kinetics
of volume and thymocytes’ [l in hypotonic medium
of intact animals and those with developing aseptic
inflammatory process and cancerogenesis. It has
been demonstrated that the kinetics of volume and
membrane potential regulation in all cases has non-
monotonous character. Within 5 min practically
complete cell adaptation of control animals’ cells
on volume and membrane potential, which were
after adaptation only by 6% higher than in isotonic
medium, takes place. In T-cells of animals with
aseptic inflammation the adaptation period to
hypotonia increased and the volume and membrane
potential remained by 28% higher than their values
in isotonic medium. In the process of can-
cerogenesis development, induced with single
urethane injection in 10 min after cells being placed
into hypotonic medium the size of cells became equal
to their size in the site of maximum swelling and
membrane potential had by 20% less value than for
the cells in isotonic medium. The causes of these
adaptational capabilities of T-lymphocytes can be
various. The increase in the concentration of
corticosteroides in the process of inflammation
development, reduction of the concentration of
intracellular K*, enhancement in the number of
intracellular macromolecular compounds and a rise
in membrane potential of plasmatic membrane cells,
that results in the slowing-down of adaptation
process will act as the inductors. In addition, the
absence of volume regulation by mammalian T-lym-
phocytes, in organism of which the cancerogenesis
develops, testifies to the fact that in this case the
cells lose adaptability to the varying environmental
conditions. At the same time it is known that the
changes in the surface potential, membrane one and
other cell parameters can be stipulated by the change
in structural organization of glycocalyx and namely
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KJIETKH TEPSAIOT aAalTalMOHHYI0 CIIOCOOHOCTH K
M3MEHSIOIMMCS BHEIIHUM YCIIOBHAM. Bmecte ¢ Tem
M3BECTHO, YTO U3MEHEHHS MOTEHIMaNna MOBEPXHOCTH,
MEMOpaHHOTO MOTEHIUala U APYTUX XapaKTEPUCTHK
KJIETOK MOTYT OBITH O0yCJIOBJIECHBI U3MEHEHUEM
CTPYKTYpPHOH OpraHM3aliK IFIMKOKAIMKCA U, COOCTBEHHO,
CTPYKTYpBI MeMOpaHbI B 1ienoM [3,8]. MoxHO npen-
MOJIOKUTh, YTO B KJIETKaX KPOBETBOPHBIX OPTraHOB MpU
Pa3BUTHUH UMMYHO - ¥ T€MaTOIaTOJIOTHYECKUX COCTO-
SHUI TIPOVCXO/ISIT aHATIOTUYHBIE H3MEHEHHUS CTPYKTYPBI
MeMOpaHBI.

VY 370pOBBIX MAMEHTOB U JIIOAEH, CTPAJAFOLIIX
MEPHULIMO3HON WM ayTOMMMYHHOH I'€éMOJIUTHYECKON
aHeMHEW HM3yYeHBl MapaMeTphl pacrpeesieHus
MUEIOKapUOLUTOB MO CTaAUAM KIETOYHOro ukia [ 13].
OTOT mMoKa3aTeab OTPaKaeT COCTOSHHUE IMPOJIH-
(epaTuBHOW aKTUBHOCTH IeTEPOTCHHOHN MOMySLHUN
KJeTok KocTHoro mo3ra (KM). OtmeueHo, 4To B HOpMe
[OKAa3aTelb BAPbUPYET B CPABHUTEIBHO Y3KHX IIPEenax
U XapaKTepHU3yeTcsl JOCTaTOYHO BBICOKMM IOCTOSHC-
TBOM. OTHOCHTEIILHOE CONIEpKaHNe KJIETOK B S-dasze
uKIia coctasuio 12,24+0,21%; (G ,+M) -3,71+0,12 %
[13]. IIpu u3ydeHHH KOCTHOMO3TOBBIX ITYHKTATOB
OONBHBIX C aHEMHUSIMHU HAOITIOATIOCh PE3KOE YBEITUICHHE
Ionu KJIeTok B S-asze (memmana 35,8 £ 2,4 %).
Conepxanne muenokapuoutos B (aze G,+M nosbI-
majaochk NpuMepHo B 1,5 pasa, B pe3ynbTare 4ero
Habmonanock Ooyiee YeM ABYKpPaTHOE yBEIHUYEHHE
ornomenus S/(G,+M). Dto cnemyer paclueHHBaTh Kak
onoxkupoBanue nponaudepanuu kiaetok KM B ¢aze
cuntesa JHK. KpoMme Toro, Heap3st UCKIOYaTh U
MOBBIILICHHBIN 3alpoc Ha NpoJudepanno MHENIOo-
KapHOLIUTOB, IIPEK/IE BCETO KOMITAPTMEHTA 3pUTPOII033a,
MTOCKOJIBKY MMEIOTCSI IaHHBIE O TOM, YTO HEKOTOpHIE
AQHEMHH MOTYT OBITh OOYCIIOBJIEHBI HEI(PPEKTUBHBIM
SPUTPOIIOI30M. YCTaHOBIEHO, YTO HApyIIEHHUE ITPOJTH-
¢depanuu xierok KM npu nmepHUIMO3HONW aHEMUU
MIPUBOAXT K KOMIIEHCATOPHOMY YBEITUYEHHIO Pa3MepPOB
SPUTPOLIUTOB, & CHIDKEHHWE CHHTE3a TeMOINIOONHA TPH
neduuuTe xKene3a B YCIOBUAX COXPaHEHUS! OCHOBHBIX
apaMeTpPOB KJIETOYHOrO LMKJIA — K CHH)KEHHIO
KOPITyCKYJIIPHOTO 00beMa KJIETOK. YCHJIeHHE MpOJH-
(bepaTHBHOI aKTHBHOCTH MHUEJIOKAPHOLIMTOB Y TIALIEHTOB
C ayTOUMMYHHOU T€MOJIMTUYECKON aHEeMHEH uMeeT,
BUIMMO, PETYIISITOPHO-KOMIIEHCATOPHBIH XapakTep [13].

HesaBucumo oT aTHONOTHYECKOTO (haKTOpa MHHU-
LIMAIH TTOBBIIIEHHOTO TPOIM(EPATHBHOTO ITOTEHITHANA
MHEJIOKapPHUOLITOB TIPECTaBIEHHAs MH(OPMALIS UMEET
WHTEpEC U B PyroM Iu1aHe. VI3BecTHO, 4To KIeTKu B S-(a-
3€ KJIETOYHOIO IUKJIa O0JIajaroT TIOBBIIICHHON TyBCTBH-
TENBHOCTBIO K JISUCTBHIO Psifia PH3UKO-XUMHUIECKUX
(hakTOpOB, B YACTHOCTH MOHM3UPYIOILETO M3IyYCHUS,
MarHuTHOTO Tojs U T.A. [6]. B oOmem cnektpe
BO3MOXHBIX IPUYMH 3THX SIBJICHUH CllelyeT oc-
TAHOBUTHCS Ha JaHHBIX 00 SKCIIPECCHH Ha MeMOpaHe
KJIETOK, TaK Ha3bIBaeMbIX AU(DPepeHIIUNPOBOTHBIX
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by the structure of membrane in a whole [3, 8]. It
could be supposed that in cells of hemopoietic organs
during the development of immune and hemato-
pathologic states the analogous changes in
membrane structure occur.

In healthy patients and the persons suffering from
pernicious or autoimmune hemolytic anemias there
have been studied the parameters of myelo-
karyocyte distribution on the stages of cellular cycle
[13]. This index reflects the state of proliferative
activity of heterogeneic population of bone marrow
(BM) cells. It has been noted that in the norm the
index varies in comparatively narrow limits and is
characterised with quite a high constancy. Relative
content of cells in S-phase of the cycle made
12.24+0.21%, (G,+M) — 3.71£0.12% [13]. When
studying bone marrow punctates of patients with
anemias there was observed a sharp rise in the share
of the cells in S-phase (median 35.8+2.4%). The
content of myelokaryocytes in the G,+M phase
increased approximately in 1.5 times that resulted
in the obsermed more than two-fold rise in the S/G,+M
ratio. This should be considered as the blocking of
BM cell proliferation in the phase of DNA synthesis.
In addition, no one can exclude an increased request
for myelokaryocyte proliferation as well, first of all,
of the erythropoiesis compartment, because there
are available data that some anemias may be
stipulated by inefficient erythropoiesis. It has been
established that impairment of BM cell proliferation
at pernicious anemia results in compensatory
increase of erythrocyte sizes and the decrease in
hemoglobin synthesis at iron deficit under conditions
of keeping the main parameters of cell cycle leads
to a reduction of corpuscular cell volume. The
strengthening of proliferative activity of myelo-
karyocytes in patients with autoimmune hemolytic
anemia is of probably regulatory and compensatory
character [13].

Independently on etiologic factor of initiation of
an increased proliferative potential of myelo-
karyocytes, the presented information is of some
interest in another aspect as well. It is known that
the cells being on the S-phase of cell cycle have an
increased sensitivity to the effect of some physical
and chemical factors, in particular irradiation,
magnetic field ect. [6]. In a total spectrum of
possible causes of these phenomena one should
emphasize the data about the expression on the
membrane of cells, so-called differentiative stage-
specific antigens [27, 29]. Their number, qualitative
composition, localization site vary in membrane
during the process of cell proliferation and
differentiation and may entirely change the
membrane structural organization. Therefore, there
are preconditions that the change of proliferative
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cTamuocrenupuiIecknx anTureHax [27,29]. Ux xomu-
YEeCTBO, KAYECTBEHHBII COCTaB, MECTO JIOKATH3AINN
MEHSIOTCS] Ha MeMOpaHe B Ipoliecce Nponudepanuy u
1 hepeHIMPOBKU KJIETOK U MOTYT B LIEJIOM U3MEHSATh
CTPYKTYpHYIO opranu3auuio memoOpansl. Cuexno-
BaTeJIbHO, CYIIECTBYIOT NPEINOCHIIKH, YTO U3MEHEHHE
MpoMQepaTUBHOTO MOTEHLIMANIA KJIETOK KPOBETBOPHBIX
TKaHe Ipu pa3sBUTHUU TeX UM MHbIX AU3 moxer
VM3MEHHUTHh MX YyBCTBUTEIBHOCTH K JCHCTBHIO BO3MY-
AKX (PaKTOPOB.

[pu pazpaboTke 3QHEKTUBHBIX METOJIOB JICUCHUSI
TeMO- ¥ UMMYHO/IETIPECCUBHBIX COCTOSIHUH Pa3IMIHOTO
reHe3a HeOOXOAMMO CTPEMHUTHCS K HOPMAIH3aLUU
CTPYKTYPHO-(QYHKIIMOHAIBHOTO COCTOSIHUS “U3Bpa-
meHHerx”’ kietok JII'TIC. OmHuM U3 Takux METOIOB
SIBIISIETCS] TPAHCIUIAHTALUS JIMM(OTeMOIOITHYECKUX
Tkanet [15,24,30,31]. B nacTodiee BpeMs: BeayTCs
Oonee yrmyOneHHbIE HCCIIEA0BAHNS, HaNpaBIeHHbIC Ha
paciinppoBKy MeXaHU3Ma JIe4eOHOTO NeWCTBHS
BBOJIMMOT'0 MaTeprasia 1 0O0CHOBaHHE BO3MOXKHOCTH €70
MIPUMEHEHHSI TIPH T€X MaTOJOTUYECKUX COCTOSHUSX,
Tepanusi KOTOPBIX paHee OCHOBBIBANIACh HAa MHBIX
KOHIIENTYaIbHBIX MOAXOAAaX W MPHHIUNAX. YCTa-
HOBJICHHBI B MOCIIEHEE BpeMs (paKT MPHUIACTHOCTH K
pasButuio AU3 nedexra CTBOIOBBIX KPOBETBOPHBIX
TIPE/IIIECTBEHHUKOB ITOCITY KT TOITYKOM JITTS IIPOBEICHHS
“pEKOHCTPYKTHBHOW’ T€palyy B BUAE TPaHCIUIaHTaLI
KM, xopnoBoii KpoBH, KIIETOK SMOPHOHAIILHOM IEUCHH,
M30JIMPOBAHHBIX CTBOJIOBBIX FTEMONIOITHYECKUX KIIETOK
u T.A. [16,19,25,32]. VI3BeCTHO, UTO TpaHCILIAHTALUS
FEMOMO3TUYECKUX CTBOJIOBBIX KJIETOK COBMECTHO C
kietkamu ctpoMbl KM >xuBoTHBIX ¢ AU3 310p0BBIM
JOHOpaM MOJKET NpUBECTH K MHAYKuuu AU3 y
nocnenaux [21,26]. B 1o ke BpeMs BBeIEHHE KICTOK
CTPOMBI, B3SITBIX OT 3[I0POBBIX JKUBOTHBIX, PELIUITUCHTAM
¢ A3 npuBOAMIO K Pa3BUTHIO AHEMHUH U B UTOTE K UX
cmeptu [18,21]. Jlanublii (hakT OAUIESPKUBACT 3HAYH-
MOCTBh M OTIPEACICHHOE “WHAYKTUBHOE HAJalo B
pasButun A3 crpomanbabix anemenToB KM. Kpome
TOT0, OOHAPYKEHBI HEKOTOPBIE Pa3iudus U MEXIY
[UTIOPUIIOTEHTHBIMU T€MOMO3TUYECKUMHU CTBOJIOBBIMU
knetkamu (il TICK) sxuBoTHBIX ¢ AU3 1 310pOBBIX
peuunuenTos [21]. Tak, Hopmansaele I TICK pectpuk-
THPOBAHBI B CIIOCOOHOCTH POITU(EPUPOBATE i1 Vitro TIpr
Hanmuuu HecoBmecTuMoro no MHC Mukpookpysxenus
(cTpomBI), B TO BpeMsl KaK aHOMAaJIbHBIC — IPOJTH-
(hepupyrot. 310 okaszsiBaet, uto s il TICK KuBOTHBIX
¢ AW3 cymiecTByeT OTIMYAIONINIACS OT HOPMAaJIbHBIX
KJIETOK MPUHIIMII JIUTaH I-PELIEITOPHBIX B3aUMOJICHCTBUI,
OIIpeeIEMbIi, BUIUMO, UX BHYTPEHHUM COCTOSTHHEM
Y XapaKTepUCTHKAMU MEMOPAHHBIX CTPYKTYP.

[lapanienbHO C pelieHneM pa3IUYHBIX aCIeKTOB
npobaemsl JieueHuss AM3 mocpencTBoM TpaHc-
IUTAHTAllUU KPOBETBOPHBIX KJIETOK POJMIACH HOBAs
rpo0JieMa — COo3/IaHKe 3aracoB ¥ HA/ISKHBIX CIIOCO0O0B
JOJTOCPOYHOTO XPaHEHHS T€MOTIO3THUECKHUX KIIETOK.
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potential of cells of hemopoietic tissues during the
development of these or those AIDs can change
their seinsitivity to the effect of exciting factors.

When developing efficient treatment methods of
hemo- and immune depressive states of various
genesis it is necessary to seek the normalization of
structural and functional state of “pathologically
changed” LHPC cells. One of these methods is
transplantation of lymphohemopoietic tissues [15, 24,
30, 31]. Nowadays more profound investigations
aimed to the decoding of the mechanism of
therapeutic effect of the material, substantiation of
the feasibility of its application under these or those
pathological states, the therapy of which previously
was based on other conceptual approaches and
principles, are in progress. The recently found fact
of the participation in the AIDs development of the
defect of stem hemopoietic precursors served as
an impact for preforming “reconstructive “ therapy
as the transplantation of BM, cord blood, embryonic
liver cells, isolated stem hemopoitetic cells etc [16,
19, 25, 32].

It is known that transplantation of hemopoietic
stem cells together with the BM stroma cells of
animals with AIDs to healthy donors may result in
the induction of AIDs in the latter [21, 26]. At the
same time the introduction of stroma cells, derived
from healthy animals to the recipients with AIDs,
resulted in the development of anemia and finally to
the death [18, 22]. This fact underlines the value
and certain “inductive” onset in the development of
AIDs of BM stromal elements. Besides, there have
been found some differences between pluripotent
hemopoietic stem cells (pHPSCs) animals with
AIDs and healthy recipients [21]. Thus, normal
pHPSCs are restricted in the capability to proliferate
in vitro in the presence of imcompatible on MHC
microenvironment (stroma), meanwhile abnormal
ones proliferate. This demonstrates that for pHPSCs
of animals with AIDs there is the different from
normal cells principle of ligand-receptor interactions,
determined probably by their intrinsic state and
characteristics of membrane structures.

Simultaneously with solving various aspects of
the AIDs treatment problem via transplantation of
hemopoietic cells there has appeared a new task:
the creation of stocks and reliable ways of long-
term storage of hemopoietic cells. The solving of
this problem became possible due to the working-
out of technical means, theoretical and experimental
substantiation of the usage of different chemical
compounds as cryoprotectants. But it is that? There
is no doubt, that initial structural and functional state
of myelokaryocytes determines the peculiarties of
their suseptibility to the effect of physical and
chemical factors, being realized in the process of
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Pemenue 3Toi mpobiemMbl cTaso BO3MOXKHBIM OJa-
rojgapst pa3paboTKe TEXHHYECKHX CPEICTB, TEO-
PETHUECKOMY M 3KCIIEPUMEHTAJIBHOMY 00OCHOBAHHIO
HCTIONTb30BaHUS PA3TNYHBIX XUMHYECKUX COEAMHEHHI KaK
KpHonpoTekTopoB H T.1. Ho Tak nmu 310? He BbI3BIBaCT
COMHEHHUS], YTO UCXOIHOE CTPYKTYPHO-(yHKIMOHATBEHOE
COCTOSIHHE MUEJIOKapHOLIUTOB OIPEEIsieT 0COOCHHOCTH
UX BOCIIPHMMYUBOCTH K IEHCTBHIO (PUIHKO-XUMHYECKHX
(haxkTOpOB, peanu3zyeMbIX B Mpolecce KPUOKOH-
cepsupoBanwi [2,14,33]. [Ipu mHAIMATIY 1 OIS KAHN
B OpraHM3Me MaToJIOTUH B CAMBIX PA3NUYHBIX (opMax
ee MPOSBICHHS, B TOM YHCIe ¢ mpu3Hakamu AU3,
MIPOMCXOJIAT CYIIECTBEHHbIE M3MEHEHHUS psifia CTPYK-
TypHO-(DYHKIIMOHATBHBIX mapameTpoB Kietok JIITIC,
BKJII0Yasi HNMMYHOKOMIIETEHTHYIO cdepy, onpene-
JIAIOMYI0 UX (QU3UOIOTHYECKOE COCTOSIHUE. DTH
WM3MEHEHMS SIBIIAIOTCS CIEICTBUEM Pa3BUBAOLINXCS HA
MOJIEKYJISIPHOM, KJIE€TOYHOM, TKAaHEBOM YPOBHAX
MPOLIECCOB B IIEHTPAJIBHBIX U MEPUPEPUIECKUX OTIeTIaX
JITTIC. NMeroT 11 Takoro poaa M3MEHEHHs! NPHUHIU-
MTUAJIFHYIO0 3HAYMMOCTb B HHTEIPAJIbBHOM OTBETE KIIETOK
JITTIC Ha neiictBre (PU3UKO-XMMUYECKHUX (haKTOPOB,
peanu3yemMbIX B Ipolecce KPHOKOHCEPBUPOBAHUA?
AKTYyaJIbHOCTB 3TOTO BOIIPOCA OMPEEIISIETCS TEM, UTO
B KJIIMHUYECKOW NMPAaKTHKE YacTO BO3HHKAET HEOOXo-
JUMOCTh HHU3KOTEMIIEPATYpPHOTO KOHCEPBHPOBAHMSA U
CO3/1aHHA 3aI1acOB KIIETOUYHO-TKaHEBBIX cTpyKTyp JITTIC
nanueHToB ¢ ANU3. B ¢BsI3u ¢ 3TUM BO3HHUKAIOT
ClleAyIomre Cyry00 KpHOOHOIOTHYECKE BOMPOCHL:
SIBIISIFOTCS JTM ONTHMAIBHBIMU OJTHH M TE€ YK€ PEXHUMBI
KpHrokoHcepBupoBanus At kietok JIITIC opranmsma
0e3 u c pa3BUBalOLICiics B TOM WM MHOU (opme
[aTOJNIOTHEH, CYHIECTBYET JIU KOPPEISLUI MEKIY
M3MEHEHHEM ONpe/IeNIeHHBIX MTOKa3aTeNel CTpyKTypHO-
(dynxmonanpHON opranm3anuu kietok JII'TIC npu
Pa3BUTHH B OPTaHU3ME MATOJOTHH U UX KPHOTYBCTBH-
TenpHOCThIO? [IpencTaBieHHble JaHHBIE JINTEPATyPhI
MO3BOJISIIOT TOBOPUTH O TOM, YTO, 110 KpaiiHell Mepe, Ha
HEKOTOPBIE M3 MOCTAaBIEHHBIX BOMPOCOB MOXHO
[IOY4UTh OTBET B MOJIENIBHBIX CHCTEMAX Ha ’KMBOTHBIX.
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cryopreservation [2, 14, 33]. During initiation and
maintaining of the pathology in very different forms
of its manifestation, including the AIDs signs, there
are appeared the considerable changes of some of
structural and functional parameters of LHPC cells,
including immune competent sphere, determining
their functiona 1 state. These changes are the
consequence of developing processes at molecular,
cellular, tissue levels in central and peripheric parts
of LHPC. Are such changes of prinicipal value in
integral response of LHPC cells to the effect of
physical and chemical factors, being realized in
cryopreservation process? The actuality of this
question is determined by the fact, that in clinical
practice frequently there is a necessity of low
temperature preservation and creation of the stocks
of cell-tissue structures of LHPC for the patients
with AIDs. In this connection the following very
cryobiological question rises: are the same
cryopreservation regimens optimal for the LHPC
cells of an organism without and with developing
pathology; is there any correlation between the
change of certain indices of structural and functional
organization of LHPC cells under development of
pathology in an organism and their cryosensitivity?
Presented literature data allows to answer at least
some of the questions set in animal model systems.
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