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UTO MbI eme He 3Haem O KPUOKOHCEPBUPOBAHHbLIX 3pquouMTax?

A.IO. lorckas, A.H. ToabLEes, E.A. AYLIEHKO
MHCTUTYT npobaem kpmobmororum n kpuomeanumHsl HAH YkpauHbl, 1. Xapbkos

What Else We Do Not Know About Cryopreserved Erythrocytes?

Gorskaya A.Yu., GoLtsev A.N., Lutsenko E.D.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

[IpoBeneH cpaBHUTENBHBII aHANN3 MOAU(HUKALIMA UMMYHOTEHHBIX CBOMCTB CHHI'€HHBIX 9PUTPOLIMTOB, IOJIBEPIHYTHIX TEILIOBOM
00paboTKe 1 KPUOKOHCEPBUPOBAHHUIO, 110 UX CIIOCOOHOCTH MHIYIIMPOBATh B OPraHU3Me IKCIIEPUMEHTAIIBHBIX )KUBOTHBIX 2y TOMMMYHHYIO
remonuTHyeckyro anemuio (AUT'A). YeraHoBieH (akT HOSBICHNS KIMMYHOT€HHBIX CBOHCTB Y CHHT€HHBIX SPUTPOLIUTOB MOCIIE BCEX
BHJIOB YKa3aHHOM pe1o0paboTky. B cpaBHUTEILHOM acHeKTe MT0Ka3aHo, 4YTO MAKCHMAIIBHO BHIPaXKEHHBI IMMYHHBII OTBET Ha CHHI'€HHbIC
SPUTPOLUTHL B BUAE NpoayKuuu aytoaHTuten (AAT) HabOmiomaercs mocie ux TemioBoil oOpabotku mpu 49,5°C. DpuUTpouuTHI,
KpHOKOHCepBHUpOBaHHbIE ¢ 30%-M MIMLEPUHOM, 001aJall MEHEee BhIPa)KEHHBIMH UMMYHOTCHHBIMU CBOMCTBAaMH, YEM MPOTPETHIE,
OJIHAKO NT000HO 3pUTPOLIUTAM, KpHOKOHCEpBUPOBaHHBIM ¢ [120-1500, oHM MHAYLIPOBAIN pa3BUTHE Ay TOMMMYHHON peaKkLi IPUMEPHO
y 50% wmbleii -perunuenToB. [lonydeHHbIe pe3yIbTaThl CBUACTEIBCTBYIOT O MOIU(HKAILIMY AHTUTEHHOTO CIIEKTPa SPUTPOLUTOB I10]
neiicTBueM (haKTOpOB KpUOKOHCEPBUPOBaHHs. Bo3M0OXKHO, MOMbHKAIMS MEMOPAHHBIX CTPYKTYP SPHUTPOLUTOB SIBISIETCS CIISACTBHEM
peanu3aruu 3 dexra 3aMopaXkMBaHHsI-0TOI PEBA, TOCKOJIBKY BIMSHKE Ha 9TOT IPOLIECC KPUOIPOTEKTOPOB ‘B YUCTOM BUJIE” MUHUMAJIBHO.

Knrwouegvle cnoga: ayronMMyHHasi TeMOJIUTHUECKAs aHEMUS], KPUOKOHCEPBUPOBAHKE, IPUTPOLIUTEI, UMMYHOI'€HHOCTb.

IIpoBeneHo nopiBHSIBHUIA aHaNi3 MoAM(iKalii IMyHOreHHHUX BIACTHBOCTEH CHHI'€HHUX EPUTPOLUTIB ITiCIIsI TEIMJIOBOI 00pOOKH 200
KPIOKOHCEpBYBaHHs 3a iX 3/aTHICTIO iHAYKYBaTH B OpraHi3Mi eKCIEPUMEHTAJIbHUX TBapHH ayTOIMYHHY I'e€MOJIITHYHY aHEMilo.
VYeraHoBiieHO (akT MOSBU IMyHOTEHHHUX BIACTUBOCTEH Y CHMHICHHUX SPUTPOLMTIB IICis BCiX BHIIB 0OpOOKH. Y MOPIBHSUIIBHOMY
aCIIeKTi MOKa3aHo, 1[0 MaKCHMAaJIbHO BHUpPakK€Ha iIMyHHA BIiAMOBiIb HA CHHIEHHI €PUTPOLMTH Y BUDISAAI MPOAYKIII ayTOAaHTHUTINI
criocTepiraeThes micis ix Temiooi 00pobku pu 49,5°C. Eputporuty, kpiokoHcepBoBaHi 3 30%-M DIillepUHOM, MaJIM MEHII BEIPaXKeHi
IMyHOTeHHI BIACTHBOCTI, HIXK IPOTPITi, OIHAK MOAIOHO 1O epUTPOLUTIB, KpiokoHcepBoBaHUX 3 [IEO-1500, BoHH iHAYKYBaIl PO3BUTOK
ayToiMyHHOI peakuil y 50% Mumox-perumnieHtiB. OTprMaHi pe3y/ibTaTé CBii4aTh Ipo MOAN(IKAIlil0 aHTUTCHHOT'O CIIEKTPY €PUTPOLIUTIB
i BIUIMBOM (aKkTOPiB KpiOKOHCEpPBYBaHHSI. MOXXIHBO, Moxudikalis MeMOpaHHUX CTPYKTYpP €PUTPOLUTIB € HACIIIKOM peaizamii
e(eKTy 3aMOpOKYBaHHS-BIAIrPiBY, OCKUIBKY BIUIMB Ha 1Ie MPOILIEC KPiOMPOTEKTOPIB “y YUCTOMY BUINISAI” MiHIMaJIbHUIL.

Kniouogi cnosa: aytoimyHHa reMOJIITHYHA aHEMIsl, KDIOKOHCEPBYBAaHHsI, €PUTPOLIUTH, IMyHOTCHHICTB.

The authors performed a comparative analysis of modification of immunogenic properties of syngeneic heat-treated and
cryopreserved erythrocytes on their ability to induce autoimmune hemolytic anemia (AIHA) in an organism of experimental animals.
There was established the fact of appearance of immunogenic properties in syngeneic erythrocytes after all types of the mentioned
pre-treatment. In a comparative aspect it has been shown that maximum manifested immune response to syngeneic erythrocytes as the
production of autoantibodies (AABs) is observed after their heat treatment at 49.5°C. The erythrocytes, cryopreserved with 30%
glycerol had less manifested immunogenic properties than those heated, but similar to the erythrocytes cryopreserved with PEO-
1500, they induced the development of autoimmune reaction approximately in 50% of mice-recipients. Obtained results testify to a
modification of antigenic spectrum of erythrocytes under the effect of cryopreservation factors. The modification of erythrocyte
membrane structures is likely the result of realization of the freeze-thawing effect, since the influence of cryoprotectants on this
process as “it is” is minimal.

Key-words: autoimmune hemolytic anemia, cryopreservation, erythrocytes, immunogenity.

Bomnpoc, BbIHECEHHBIH B HA3BaHUE CTAThH, CaM I10
cebe “opurnHaneH” HaCTOJBKO, HACKOIBKO OaHaIbHA
(dpaza: “Uro mbl 3HaEM 0 cebe?”. Te, KTO TOIBKO Ha-
YMHAET [T03HABATH ‘KPHOOMOJIOTHYECKHUIA ™’ 3PUTPO-1IHUT,
OTBETAT cpa3y U oaHo3HauHO: “Bee”. Te, y xoro 3a
IUICYaMH JECATHIIETHUS] YIIOPHOTO CPayKeHHSI 3a MOTIBIT-
Ky BTOPTHYTBCSA B €r0 “CBATasf-CBATHIX , OTBETAT
Ooisiee peanpHO: “Maino, oueHp Mano”. JleficTBu-
TENbHO, YeM OOJbIle MBI NMbITa€MCs Paclo3HAaTh
BHYTpEHHee cocTosiHue (intrinsic state) KpuoKoHCep-
BHPOBAHHOTO IPUTPOIINTA (M HE TOIHKO KPUOKOHCEP-
BHUPOBAHHOTO), TeéM OOJIbIIIE TTOHMMAEM,YTO HaIlu
3HaHMUS 00 3TOM — JIMIIIb HAJBOIHAS YacTh ancOepra,

The question, representing the paper title, is as an
‘original’ by itself as the phrase “What do we know
about ourselves?” is trite. Those who just have started
to explore “cryobiological” erythrocyte will answer at
once: “everything”. Those who have fought persistently
for decades to intrude into its “holy of holies”, will
answer more really: “too few, very few”.

Actually, the more we try to discover an intrinsic
state of cryopreserved erythrocyte (and not only
cryopreserved), the more we understand that our
knowledge is just above-water part of an ice berg, and
the rest is to be known. In this paper we tried to broach
not the characteristics of “inner” potential of
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a OCTaJbHOE ellle MPEeICTOUT y3HaTh. B maHHO# pa-
60Te MBI TOIBITAINCH MPUKOCHYTHCS HE CTOIBKO K
XapaKkTepUCTUKaM “BHYTPEHHETO’ NMOTEHLINANA KpUO-
KOHCEPBHUPOBAHHBIX 3PUTPOLUTOB, CKOJBKO K HX
“BHEITHMM~ 0COOEHHOCTSIM.

B cambIX pa3nu4HBIX 3KCTPEMAIBHBIX CUTYalMsIX,
IIPH HEBEPOSATHO IMIMPOKOM CIIEKTPE Pa3BUBAIOIINXCS
B OpraHM3ME€ NATOJIOTMYECKUX COCTOSHMIX TpaHC-
(hy3us KpHOKOHCEPBHUPOBAHHBIX 3PUTPOLIUTOB OCTAETCS
YHUBEPCAJIbHBIM METOJOM “HOJNEpKUBAIOIIEH
Tepanuu’”’ B IIMPOKOM CMEBICIIE 3TOro ciioBa [4]. Cpenun
OTPOMHOTO KOJIMYECTBA padOT 10 U3yICHHIO 0COOCH-
HOCTEH BIIMSHHUS PA3JIMUHBIX YCIOBUM KPUOKOHCEp-
BHPOBAHHA HA T€ WV HHBIE TapaMeTPhl )PUTPOIIUTOB
OIpEACIEHHYIO 0JII0 3aHUMAIOT T€, B KOTOPBIX U3Y-
YyaeTcs MOBEJEHUE SPUTPOLMTOB IOCIIE BBEICHUS B
KPOBEHOCHOE pycio penunueHTta. B vactHocTH, ak-
THUBHOCTb MUTPALMH, CIIOCOOHOCTh MEPEHOCHUTH
KHCIIOPOJI, BEPOSITHOCTD Pa3pyIIECHUS U T.1.

Hano ckazatp, uTo 1000€ COCTOSIHIE OpraHu3Ma,
COTIPOBOXKAAOIEECS MPEKICBPEMEHHBIM PaclaoM
SPUTPOIIUTOB, XapaKTEPU3yeTCA KaK TeMOJIMTHIECKast
anemust (I'A) [5].

OTOT BUJ MATOJOTHUU O HACTOSIIETO BPEMEHH
MpeacTaBisieT cO00W cephe3HyI0 IpodiemMy u
OCTaeTCs MPEeAMETOM MPHUCTAIHHOTO BHUMAaHHUS
uccienoBareiel pa3IuyHbIX MEAUKO-ONOIOTHIeCKUX
CIEIHUAIBHOCTEN. [ eMonuTHYECKNE aHEMUH AETATCS
Ha /1Be OOJbLINE IPYMIbl: HACIEACTBEHHbBIE, pa3BU-
BAIOIMECS B PE3YJIbTaTe pa3iINYHbIX F€HETHUECKHX
ne(EeKTOB APUTPOI033a, IPH KOTOPHIX SPUTPOLMTHI
CTaHOBSATCS (PYHKIIMOHAJIBHO HEMOJHOLECHHBIMU H
JIETKO pa3pylIaloTCcs; U MIPHOOPETEHHBIE, CBI3aHHbIE
C BO3JIECTBHEM pPa3JIMYHBIX (PaKTOpPOB, COCOO-
CTBYIOIIHNX Pa3pyIICHUIO SPUTPOITUTOB (00pa3oBaHwme
aytoanTuten (AAT), TeMOTUTHYIECKHE SIbI, MEXaHU-
YeCKHe BO3JEHCTBUA U TIpouee) [5,6].

Hawnbonee vacTo BcTpedaromumes 3a00JI€BaHUEM
cpenu nmpruodpeTeHHbIX ['A sBIsSeTCS ayTONMMYHHAS
remMonuTHueckas anemus. [lannas ¢opma 3abone-
BaHUs CBSI3aHA C TIOSIBJICHUEM B OpraHu3Me OOJIBHOTO
antuten (AT) K COOCTBEHHBIM IPUTPOLUTAM, T.C.
AAT. B 3ToM cityyae S5puTpOLUTHI THO0 pa3pyLIatoTCs
B KPOBEHOCHOM pyCJi€ B TPOHCTBEHHOH cucTeMe:
sputpouut + AAT + KoMIUieMeHT, u00 arriko-
THHHUPYIOT, GarolUTUPYIOTCS U IOJBEPTaOTCS
pacmaay B KJIETKaX MOHOIUTapHO-MaKpodaraabHOU
cucreMsl [8].

Hcnonp3oBanue aHTUTIOOYIMHOBOTO METOAA
[TO3BOJIMJIO TIOJTYYUTh JAHHBIE O XapaKTepe HapyIIeHHs
TYMOpPaJILHOTO 3B€Ha UIMMYHHTETA, CIICHUPUIHOCTH
u arpeccuBHocTu AAT, onpenensronux pa3indus
raToreHe3a W TeYeHHs KiInHudeckux dopm AUTA
[9].

[loctynarel Knaccu4eckol MMMYHOJIOTUH BBIJE-
JSIFOT PSII TNIABHBIX (DAKTOPOB MHULIMALIMM U TTIOAJEP-
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cryopreserved erythrocytes but rather their “outer”
peculiarities.

Under very different extreme situations with quite
a versatile spectrum of developing in an organism
pathological states the transfusion of cryopreserved
erythrocytes has remained an universe method of
“supporting therapy” in a wide meaning of this word
[4]. Among a huge number of investigations of the
effect peculiarities of various cryopreservation
conditions on these or those parameters of erythrocytes
a certain share is devoted to those where there is a
study of erythrocyte behavior after introduction into
blood channel of a recipient. In particular, these are
migration activity, capability to carry an oxygen, the
probability of destruction.

It should be mentioned that any organism state
accompanying with untimely decay of erythrocytes is
characterized as hemolytic anemia (HA) [5].

This type of pathology up to now is a serious
problem and has remained the object of intent attention
of researchers of various medical and biological
specialties. Hemolytic anemias are divided into two
big groups: inherent, developing as a result of various
genetic defects of erythropoiesis, under which
erythrocytes became functionally inferior and easily
destroyed; and acquired ones related to the influence
of various factors, contributing to the destruction of
erythrocytes (formation of autoantibodies (AABs),
hemolytic poisons, mechanical effects etc.) [5, 6].

The most spread disease among acquired HAs is
autoimmune hemolytic anemia. This disease form is
related to the appearance of antibodies (ABs) to own
erythrocytes in a patient’s organism, that is AABs
which are either destroyed in blood channel in triple
system: erythrocyte+AABs+complement, or in the
majority of cases agglutinate and phagocyte and are
subjected to the decay in the cells of monocyte-
macrophage system [8].

Usage of antiglobulin method allowed the obtaining
of the data about the character of immunity humoral
link impairment, specificity and aggressiveness of
AABs, determining the differences of pathogenesis
and the proceeding of clinical AIHA forms [9].

Postulates of classic immunology underline some
main factors of initiation and maintaining of auto-
immune pathology. By extrapolating some of them to
the causes of AIHA development, it should be noted
that in addition to the formation of somatic mutations
of antibody-forming cells, stipulating the formation of
AABEs to the antigens of erythrocytes, that formation
for ABs to autoantigen at AIHA may be related to the
change in antigen structure of cell membrane and
release of latent antigen epitopes. This phenomenon is
explained as “epitope distribution” [9]. It is known that
at AIHA the antibodies may be targeted to basic
protein, responsible for the transport of anions in
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JKaHWUSI ayTOMMMYHHOW TaTOJOTHH. DKCTPAIoNIupys
HEKOTOpBIE M3 HUX Ha MpUYHHBI pa3Butus AUTA,
clenyeT cKa3aTh, YTO MOMUMO (GopMUpOBaHUSA
COMaTHYECKUX MYTallui aHTUTEI000pa3yoIuX
KJIETOK, oOycioBiauBaomux obpaszoBanue AAT k
aHTUTeHaM 3pUTpoUUTOB, popmupoBanue AT k
ayroantureny npu AWI'A moxer ObITH CBS3aHO C
W3MEHEHUEM aHTUTE€HHOW CTPYKTYpHI KIETOYHOMN
MeMOpaHbI 1 0CBOOOKIEHNEM CKPBITHIX aHTUT€HHBIX
snmuToNoB. JlaHHBIH (EHOMEH TPaKTyeTcsd Kak
“samuTomHOE pactpoctpanenue” [9]. U3BecTHO, 9TO
npu AUI'A anTHTena MOTYT OBITH HAaIpaBIEHBI K
OCHOBHOMY O€JIKy, OTBETCTBEHHOMY 3a TPaHCIOPT
AHMOHOB B MEMOpaHe 3PUTPOLIUTOB, — ITTMKOTIPOTEUHY
noJiocsl 3 [7]. Monudukauus aHTUTEHHOTO CIIEKTpa
MeMOpaH 3PUTPOLMTOB JIC)KUT B OCHOBE JKCIIEPH-
MeHTalbHbIX Monenel nunaykuuu AUTA. Hanpuwmep,
npu AWI'A, BbI3BaHHOH areHTOM MeTHII0(a, KpoMe
antu-Rh antuspurpouurapusix AAT, oOHapyskeHsr AT
K aKTUHY U SIIEPHBIM CTpYyKTypaM [5,9]. lpyroi merox
uanuanuu AUT'A, a *MEHHO BBEJEHUE MPOTPETHIX
1o Temmeparypsl 49,5°C ayTo3puUTpOIUTOB ( CHHTEH-
HBIX ) TAK)KE OCHOBAH Ha MPHHIIATIC MOAU(DHUKAIIH TIOJT
JeMCTBHEM TEITUIOBOTO (PaKTOpa aHTUTEHHOTO CIIEKTpa
MeMOpaH 3pUTPOIMTOB C MOSBICHUEM HOBBIX JIJISI HUX
MMMYHOT€HHBIX CBOWUCTB [6].

Jiig KproOHONOTHH ¥ KPUOMEANLMHBI KOHLEM-
TyaJlbHO Ba)XHBIM SIBJISIETCSI BOIIPOC BO3MOKHOCTH
CTPYKTYPHBIX NEPECTPOEK “MMMYHOIE€HHBIX~ KOM-
IUIEKCOB MEMOpaHbl SPUTPOLUTOB MOCIE KPUOKOH-
cepBupoBaHus. V3BecTHBI 0COOCHHOCTH MOBEACHUS
B KPOBEHOCHOM pYyCJI€ PELUIINEHTA YPUTPOLUTOB,
KPHUOKOHCEPBHUPOBAHHBIX MO PA3IMYHBIM IIpOrpaMMaM
[2]. OnHako He UMeeTcsl TOCTaTOYHON HH(pOpMAaIun
0 TOM, HAacCKOJIBKO M3MEHSIOTCS UX MMMYHOTECHHBIE
CBOMCTBA M, €CIH 3TO TaK, TO KaKOBa 3HAYMMOCTH
TaKOTO poia U3MEHEHUH B COXPAHEHUHU CTPYKTYpPHO-
(hyHKIIMOHATFHON MOJTHOLIEHHOCTH HH(Y3UPOBaHHBIX
3puTpourToB. He HCKIII0YEHO, YTO BO3JEUCTBUE HA
SPUTPOLUTHI ONMPENEICHHBIX PEKUMOB KPHUOBO3-
JNEHCTBUSL MOXKET OBITh HCIIOJIB30BAaHO B IKCIIEPH-
MEHTAJbHBIX HCCIEIOBAaHUIX KaK METOAUYECKUU
MOJXO0A K MOJU(HUKALUY UX IMMYHOT€HHBIX CBOHCTB
U, TaKUM 00pa3oM, BHICTYNATh B POJIM Ipeapac-
nonaratoniero ¢akropa uannuanuu AWUT'A. Iens
paboTHI - U3YUYUThH BIUSHUE PA3TUIHBIX PEKUMOB
KPHOKOHCEPBHPOBAaHMS Ha MMMYHOTEHHBIE Xapak-
TEPUCTUKHU SPUTPOITUTOB B CUCTEME in ViVO Y MBIIIIEH.

Mateprnanbl 1 meToAbI

OKCHEpUMEHTHI BHIIIOJHEHBI Ha MBIIIaX-CaMKax
auaun C57BL, 5-mecqauHoro Bo3pacrta, cpeaHel
Maccoit 18 1. JKuBoTHbIe ObLIH pa3feneHbl Ha 6 TPyIIIL,
KOTOPBIM BBOJAMJIM: | — HaTUBHBIC CHUHTECHHBIE
SPUTPOLMTHL, IPEABAPUTEILHO OTMBITHIE 3 pa3a MpH
3000 oO6/MuH B TeueHHE 5 MUH MO OOLIENPHHATON
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erythrocyte membrane: band-3 glycoprotein [7].
Modification of erythrocyte antigen spectrum is in the
base of experimental models of AIHA induction. For
instance, under AIHA initiation caused by the agent
Methyldopa, besides of anti-Rh antierythrocyte AABs,
there were found ABs to actine and nucleated
structures [5, 9]. Another method of AIHA initiation
namely introduction of heated up to 49.5°C anti-
erythrocyte AABs (syngeneic) as well is based on the
principle of modification under the heat factor effect
of erythrocyte membrane antigen spectrum with the appea-
rance of new for them immunogenic properties [6].

For cryobiology and cryomedicine the question
about structural rearrangements of erythrocyte
membrane “immunogenic” complexes after cryo-
preservation is important as a conception. There are
known the peculiarities of behavior in recipient’s blood
channel of erythrocytes, cryopreserved according to
different programmes [2]. However there is no
sufficient information about the fact how these
immunogenic properties are changed and if so, what
is the value of these changes in preserving structural
and functional integrity of infused erythrocytes. Maybe
the influence on erythrocytes of certain cryoeffect
regimens can be used in experiments as methodical
approach to modification of their immunogenic
properties and to act as predisposing factor of AIHA
initiation. The aim of the research is to study the effect
of different cryopreservation regimens on immunogenic
characteristics of erythrocytes in vivo in mice.

Materials and methods

The experiments were performed in C57BL female
mice, aged 5 months, with an average mass of 18g.
The animals were divided into 6 groups, which were
introduced with: 1 — native syngeneic erythrocytes,
preliminarily washed-out 3 times at 3000 rot/min for 5
min according to traditional methods [1]; 2 — syngeneic
erythrocytes, preliminarily heated at 49.5°C for 30 min;
3 — erythrocytes, cryopreserved according to the
methods [2] under PEO-1500 protection in 30%
concentration without washing-out of cryoprotectant
after thawing; 4 — erythrocytes cryopreserved under
glycerol protection under 30% concentration, with
three-fold washing-out of cryoprotectant after thawing
according to the method [1]. The animals of the 5%
and 6™ groups were injected with syngeneic
erythrocytes which were not subjected to freezing, but
were exposed with PEO-1500 for 40 min at 0°C or
glycerol for 20 min at room temperature (similar to the
procedure before freezing), correspondingly.

These groups were used as the control of possible
modification of erythrocyte immunogenic activity under
cryoprotectants’ effect only. The erythrocytes were
intraperitoneally introduced in the amount of 3x10° cells
per mouse in 0.5 ml.
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Mmetonuke [1]; 2-i1 — CUHT€HHBIE YPUTPOLUTHI,
MIpeaBapUTEILHO POrpeThie MpH Temneparype 49,5°C
B TeueHue 30 MuH; 3-i1 — SpUTPOLUTHI, KPUOKOH-
CEpBHPOBaHHbBIE IO MeTouKe [2] oz 3amuTon [190-
1500 B 30%-if xKOHIIEHTpamuu 0€3 OTMBIBKH OT
KPUOTIPOTEKTOpA TMOCJe pasMopakuBaHus; 4-if —
SPUTPOLHTHI, KPHOKOHCEPBUPOBAHHBIE MO 3AIIUTON
rmuriepuHa B 30%-i KOHIIEHTpaAIWH, C 3-KpaTHOM
OTMBIBKOH OT KPHOIPOTEKTOpa MOCJE Pa3MOpaKu-
BaHuA 1o Metonuke [1]. JKuBotHeM 5- u 6-if rpymnmn
BBOJIMJIM CHUHTE€HHBIE 3PUTPOLMUTHI, KOTOPHIE HE
MOABEpralll 3aMOPaXMBAaHHUIO, HO SKCTIOHMPOBAIN
COOTBETCTBEHHO ¢ KpuonpoTtekrtopom I120-1500 B
teueHue 40 muH npu temneparype 0°C, unu c
[JIMIEPUHOM B TeueHue 20 MUH NMpH KOMHAaTHOMN
TemrnepaType (HogoOHO MpoLeaype nepe 3aMOopaku-
BaHMWEM). DOTH TpyHIbl OBLIN HCIIOJIB30BAHBI B
KagecTBE KOHTPOJIS BO3MOXHOW MoAupuKanuu
MMMYHOT€HHOW aKTHUBHOCTH SPHUTPOIUTOB MO
BITUSHUEM TOJIBKO KPHOTMPOTEKTOPOB. DPUTPOIUTHI
BBOJIVUTH BHY TPHOPIOIITMHHO OHOKPATHO B KOJIMYECTBE
3x10° ga MbIIb B 00Bbeme 0,5 M.

Oputpomaccy obmum odvemom 1,8 mur 3amopa-
KHUBaJIU B MOJUATHIECHOBBIX amnynax Corning
Incorporated (CIIA) mo Temnepatypsl -196°C
OBICTPBIM MOTPYKEHHUEM aMITYJ B XUIKHUH a3O0T.
OTTauBaHue MPOM3BOJUIM Ha BOASHOW OaHe mpH
temneparype 42-44°C ¢ MOCTOSITHHBIM BCTPSIXU-
BaHHEM aMITyJIbl IO HCYE3HOBEHHS JIB/A.

Kontpons 3a ob6pazoBaHHEM HMPOTHBOIPUTPO-
uuTapHbIX AAT ¢ momotkto mpsMoii peakrmu Kymbca
OCYIIECTBISIM Ha 13-e CyTKHM mOCiie BBEJIEHHS
SPUTPOITUTOB [6].

Jnst 00beKTUBU3AIMH OTYYCHHBIX JaHHBIX MPH
JOCTaTOYHO OOJBIIOM KOJMYECTBE MOKa3aTeslel H
BO3MOYKHOCTH CpaBHEHHUSI 00001eHHOro 3¢ deKra
MoAu(UKAIUK UMMYHOTE€HHOCTH SPUTPOLUTOB B
pa3HBIX Tpynmnax HaMH OB MPENJIOKEH TakKoi
HWHTETPaIbHBIN [TOKa3aTeNb, KaK OTEHIIMaT HMMYHO-
reHHocTH »putporuToB (I[1MD), mpencraBnsromuit
co0oil cymMmy 0allJIoOB IO KaXXJIOW OICHUBAEMOM
BEJIMYHHE.

Pacuem [TUD. Tutp AAT: kaxmoe cienyroiiee
pa3Benenue yBennuuBaercs Ha 10 6ammos: 1:2 — 10
6amnnos,1:4 — 20 6amnoB u 1:8 — 30 6aios.

WuTencuBHOCTh peakuuu: + — 10 6amnos; ++— 20
0aioB U T.1.; + (+) — 15 6amnos; ++ (+) — 25 GammoB
U T.1.

KonnuectBo sputponutos B arperarax: 3 — 10
6amnos; 4 —20 6amnos, 5 — 30 6annos; 4-5— 25 6amnos
U T.1.

[IporieHT KUBOTHBIX C TEM HITH HHBIM TUTpOoM AAT
(xoadpdumment): 1:2—-1; 1:4-1,2; 1:8—1,4. [Ipumep:
50% >xwuBoTHBIX ¢ TUTpoM AAT 1:4 = 50%1,2 = 60
0aJu1oB.
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Erythromass with a total volume of 1.8 ml was
frozen in polyethylene ampoules (Corning Inc., USA)
down to —196°C by a rapid immersion of ampoules
into liquid nitrogen. Thawing was accomplished on
water bath at 42-44°C with a constant shaking of an
ampoule up to ice disappearance.

The control of antierythrocyte AABs formation
using a direct Coombs’ test was performed to the 13
day after introduction of erythrocytes [6].

To receive objective data under quite a big number
of indices and possibility to compare a summarized
effect of modification of erythrocyte immunogenity we
have proposed such an integral parameter as the
potential of immunogenity of erythrocytes (PIE),
representing the sum of points on each value to be
estimated.

PIE calculating: AABs titer: each following
dilution is increased by 10 points: 1:2 — 10 points,1:4 —
20 points and 1:8 — 30 points.

Reaction intensity: +— 10 points; ++— 20 points, etc;
+(+) — 15 points; ++(+) — 25 points, etc.

Number of erythrocytes in aggregates: 3 — 10
points; 4 — 20 points, 5 — 30 points; 4-5 — 25 points

Percentage of animals with this or that AABs titer
(coefficient): 1:2 —1; 1:4 —1.3; 1:8 — 1.4, etc.

Example: 50% of animals with AABs titer
1:4=50%1.2 =60 points

Results and discussion

As we have shown and other authors as well [6],
intraperitoneal immunization of mice with syngeneic
heated up to 49.5°C erythrocytes is accompanied with
accumulation of antierythrocyte autoantibodies
(AABs) in blood serum. In this case it is important
that for each animal AABs titer as well as the number
of animals in the group in which AABs are identified
may vary. The development of AIHA with this or that
manifestation degree of signs which are characteristic
for this pathology is appropriate practically in all animals
which were injected with modified by temperature
treatment erythrocytes.

As the Table data show the introduction to the
animals of syngeneic native erythrocytes did not induce
the formation of AABs in any animal of this group.
Quite a different picture was observed in the 2™ — 4%
groups. Thus, after introduction of heated syngeneic
erythrocytes (the 2" group) the AABs were observed
in the blood serum of 100% of animals. At the same
time there were noted the peculiarities of animal
distribution by tested indices. In particular, appro-
ximately in 75% of animals of the 1% subgroup the
AAB titer was 1:6, in two others, comprising by 13%
it was 1:32 and 1:128. A characteristic feature of the
AIHA development degree is not only AAB titer, but
a number of erythrocytes in the aggregates, formed
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Pe3yAbTatbl M 00Cy)xaeHue

Kak 0buTO MMOKa3aHO HaMU U IPYTHMH aBTOPaMH
[6], BHYTpHOpIOIIMHHAS UMMYHHU3aIIUsd MBIIIEH
CHUHTE€HHBIMH 3PUTPOLUTAMHU, NPOTPETBIMHU 0
TeMmmeparypsl 49,5°C, conpoBoOKAAETCA HAKOILICHUEM
B CBIBOPOTKE KpOBH aHTHIpHUTpouuTapHbiXx AAT. Ilpn
3TOM Ba)KHO, YTO y Ka)KIOr0 )KUBOTHOTO TUTP AAT, a
TaK)Ke KOJIMYECTBO JKMBOTHBIX B IPYIIE, Y KOTOPBIX
uaenTuuuupyrotcs AAT, MOTYT ObITh Pa3TUIHBIMU.
3akonomepHo paszButue AWIA ¢ ToW wim WHOHU
CTETICHBbIO MaHHU(ECTAINH IPU3HAKOB, XapaKTEPHBIX
IUTSL 3TOU ITaTOJIOTUH MTPAKTHYECKH Y BCEX JKUBOTHBIX,
KOTOPBIM BBOIUTH 3PUTPOLUTHI, MOAU(DUITUPOBAHHBIE
TeMIEpaTypHOU 06pabOTKOH.

Kak BUOHO M3 IpuBeAEHHBIX B TaOIHLE PE3yJib-
TaTOB, BBEACHHUE JKUBOTHBIM CHHITE€HHBIX HAaTUBHBIX
SPUTPOLUTOB He UHAYLHMPOBaso popmupoBanue AAT
HU Y OZJHOTO ’KMBOTHOT'0 TaHHOM rpynmbl. COBEPILIEHHO
VHasi KapTHHA OTMe4eHa Bo 2-4-ii rpynnax. Tak, mocne
BBEJICHUS [IPOTPETHIX CHHI€HHBIX IPUTPOLUTOB (2-5
rpynna) y 100% >XHBOTHBIX B CHIBOPOTKE KPOBH
omnpenemsuich AAT. Ilpu 5ToM OBIIIHM OTMEUYCHBI
0COOEHHOCTH pacIpe/ieNIeHUs] )KUBOTHBIX 110 TECTH-
pyeMBIM TIOKa3aTensM. B 4acTHOCTH, MPUMEPHO Y
75% xxuBoTHBIX 1-if moarpynms! TuTp AAT Obu1 1:16,
B IBYX JIPYTHX IMOATPYIIIax, cCoCcTaBistonux mo 13% —
1:32 u 1:128. XapakTepHbIM NMPHU3HAKOM CTEIEHU

under specific interaction of that or this number of
“sitting” on erythrocytes AABs and interacting with
them Coombs’ serum anti-antibodies [6]. As the data
obtained testify the erythrocyte number in the 2™
group’s aggregates varied from 4 to 7, moreover where
the AAB titer was 1:6 the aggregates consisted of 4-
5 erythrocytes and with 1:128 titer it was 6-7 ones.

The results of estimating an organism’s IS response
to the introduction of cryopreserved erythrocytes are
of interest. Thus, in the 3™ group of animals a positive
Coombs’ reaction was registered only in 50% of mice.
At the same time the AAB titer was lower in
comparison with the 2™ group: approximately in 30%
ofanimals it made 1:2 and in 20% it was 1:8. It testifies
to the fact, that the cryopreserved by such a way
erythrocytes have less immunogenity in comparison
with those, heated up to 49.5°C. It should be noted
that in the 3™ group’s animals with a positive Coomb’s
test with 1:2 serum AAB titer there were 3-4
erythrocytes in conglomerates, but with 1:8 titer it made
6-7 erythrocytes.

When considering the results obtained during
introduction of erythrocytes, cryopreserved with
glycerol (4" group), some differences in comparison
with the 3™ group attract our attention. In spite of the
fact, that the AAB accumulation was noted appro-
ximately in the same number of animals (48.2%), the

CpaBHHTENBHBIN aHATH3 00pa30BaHMs IPOTUBOIPUTPOLUTAPHBEIX AAT y pelIUIIIEeHTOB MOCIE BBEACHUS
CHHT€HHBIX 3pPUTPOLIMTOB

Comparative analysis of antierythrocyte AAB formation in recipients following infusion of syngeneic erythrocytes

Tutp AAT KanuectBo TIpouenT
BBOAMMEBIE CHHTEHHBIE (pa3BepeHue | VIHTEHCUBHOCTBH | SPUTPOIIUTOB | >KUBOTHBIX B
I'pynmer SPUTPOIUTEI TToarpymst CBIBOPOTKH) peaxknuu B arperare TIOATpYyIIIIe s
Groups Syngeneic erythrocytes Subgroups AAB titer Reaction Erythrocytes Percentage of PIE
to be introduced (serum intensity number in the | animals in the
dilution) aggregate subgroup
1 Harusnbie 0 _ _ _ —
Native n=15%
1 1:16 ++(+) 4—5 73,9
2 TTporpersie po 49,5°C 2 1:32 +(+) 3—4 13,0 475.9
Heated up to 49,5°C 3 1:128 + + 6—7 13,0 !
n=23*%
KpuokoncepBupoBaHHEIE 1 0 50
3 nop, 3amuron [190 — 1500 2 1:2 + 3—4 29,2 1833
Cryopreserved under 3 1:8 +(+) 6—7 20,8 !
PEO — 1500 protection n=24%
KprokoHcepBUpOBaHHBIE 1 0 — - 51,8
4 TOA, 3aUIMTOMN I'AUIlepHUHa 2 1:4 +(+) 4 23,3 209.2
Cryopreserved under 3 1:8 + 7 259 '
glycerol protection n=27*
5 aKCHSng)Sﬁ%%gHe ) % 192 + (7— ) 3 - 4 9723 37,7
Exposed in PEO — 1500 _ ! ! !
. n=13*
solution
renomponane | 0 - -
6 : 2 1:2 + (=) 3—4 10,5 50,5
Exposed in glycerol o
. n=19
solution
HpI/IMe‘laHl/le! * YKa3aHo O6Hlee KOJIMNYECTBO JXUBOTHBIX B IOATPYIIIIEC.
Note: * -— the total number of animals in a subgroup is mentioned
group
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paszButus AUT'A asnsercs He Tonbko TUTPp AAT, HO
1 KOJUYECTBO dPUTPOIMTOB B arperarax, GopMu-
PYEMBIX IpH crieun(pUIecKoM B3aUMOACHCTBHH TOTO
WJIM UHOTO KOJIMYECTBA “‘CUAAIINX " HA SPUTPOLUTAX
AAT u B3aMMOAEHCTBYIOIUX C HUMH AHTUAHTHUTEN
ceiBopoTku Kymbca [6]. Kak cBUIETENbCTBYIOT
[IOJy4EHHBIE HAaMU IJaHHBIE, KOJIMUECTBO H)PUTPOLIUTOB
B arperarax B Irpynmne 2 BapbHpoBasio oT 4 no 7,
npuueM Tam, rae TuTp AAT Obur 1:16, arperars
coctosuty u3 4-5, ¢ Tutpom 1:128 - u3 6-7 3pUTPOIUTOB.

WnTepecHsl pesynprarsl ouneHku orBeta MC
OpraHn3Ma Ha BBEJEHHWE KPHOKOHCEPBHPOBAHHBIX
aputpouuToB. Tak, B 3-i rpymnme >kKUBOTHBIX TTOJIO0XKH-
tenpHas peaknus KymOca 6vuta 3adukcupoBana
Tonbko y 50% wmprmeid. [Ipu stom tutp AAT Obln
HUXE B CPaBHEHUH CO 2-1 rpynmnoi: npumepHo y 30%
KUBOTHBIX OH cocTaBmiI 1:2 u'y 20% >KMBOTHBIX - 1:8.
HanHblil (aKkT CBUIETENBCTBYET O TOM, YTO KPHO-
KOHCEPBHPOBAHHBIE 110 TAKOMY METOLY 3PUTPOLUTHI
00J1a1a10T MEHbILIEl IMMYHOTE€HHOCTBIO B CDABHEHHH
¢ spuTpouuTamu, nporpeteiMu 10 49,5°C. Hano
OTMETHUTH, YTO Y KUBOTHBIX 3-H TPYIIIBI C MOJIOKHU-
TenpHOU Tipoboit Kymbca ¢ Tutpom AAT CHIBOPOTKH
1:2 sputporuToB B KOHIIIOMeparax Obuio 3-4, a ¢
TATPOM 1:8 COCTaBISIIO 6-7 SPUTPOITUTOB.

PaccmaTtpuBas pe3ynpraThl, MOJYYEHHBIE TPHU
BBEJICHUU 3PUTPOLUTOB, KPUOKOHCEPBUPOBAHHBIX C
rnunepuHoM (4-s rpynmna), oOpamaioT Ha cels
BHUMaHHE HEKOTOpHIE Pa3jnuyus B CPAaBHEHUH C
rpynnoit 3. Hecmotpst Ha 10, uTo HakomeHue AAT
ObUIO OTMEYEHO PUMEPHO Y TAKOTO )K€ KOJIMYECTBa
XKHUBOTHBIX (48,2%), TuTp AAT npu UHIUBHU Y aTbHOM
OLICHKE Y Ka)KAOTO XMBOTHOTO OBLI BBILIEC U BapbH-
posai ot 1:4 no 1:8. XapakTtepHo, 4To B 4-if Tpymie
MIPOTICHT KUBOTHBIX ¢ Oosiee BEICOKUM TUTPOM (1:8)
OBLI BBIIIE U KOJIMYECTBO SPUTPOIIUTOB B arsioMepare
TaK)Ke HECKOJIBKO MPEBBIIIATI0 aHATOTHYHBIN TOKa3a-
TeNb B Mpenpiaymen rpymmne. ConocTasisis pe3yib-
TaThl TI0 OLIEHKE MMMYHOT€HHOCTH 3PUTPOIUTOB B
rpynnax 2-4 MO)KHO Tak)Xe OTMETHUTh Pa3HHIY B
CTETICHH MHTEHCUBHOCTH PEAaKLUil arrTiOTHHALMH.
MaxkcuMaiabHO# oHa Obljia IpU BBEACHUU MPOTPETHIX
SPUTPOLMTOB (Ha 2-2,5 TTI0ca), MEHEe BBIPaKEHHOI
[IPY BBEJCHUH SPUTPOLMTOB, KPHOKOHCEPBUPOBAHHBIX
¢ ruiepuHoM (Ha 1-2 1uTioca), ¥ MOYTH B TAKOU JKe
crenenu (Ha 1-1,5 mumoca) — o 3armuroit [120-1500.
BBenenune 3puTpounTOB, MPEABAPUTEIHHO IKCITOHH-
POBaHHBIX C KPHOTIPOTEKTOpaMH 0€3 3aMOpakKUBAHUS
B 00IIIeM HE CONMPOBOXKIAIOCH HakoIuieHueM AAT,
XOTsI UHTEpEeCceH (akT MX MOSABICHUS, MyCTh U IpPHU
MUHUMAJIbHOM pPa3BeIEHUH CHIBOPOTKH, Y HE3HAYH-
TEJILHOT'O MPOLIEHTA )KUBOTHBIX JTaHHBIX IPYIIIL.

[Ipu onenke MHTErpaJbHOrO MOKa3aTelsl OTBETa
UC penunueHToB Ha BBEAGHUE CUHTCHHBIX SPUTPO-
LUTOB OBUIO OYEBUIHO, YTO XapaKTep NPOSBICHUS UX
WMMYHOTEHHBIX CBOMCTB CYIIECTBEHHO 3aBHCHUT OT
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AAB titer at an individual estimation in each animal
was higher and varied from 1:4 to 1:8. It is characteristic
that in the 4™ group the percentage of animals with
higher AAB titer (1:8) was bigger and the erythrocyte
number in agglomerate also slightly exceeded the
similar index in a previous group. When comparing
the results on the evaluation of erythrocyte immuno-
genity in the 2"-4™ groups we can also note the
difference in the intensity degree of agglutination
reaction. Maximum it was when introducing the heated
erythrocytes (by 2-2.5 “+”), a less manifested during
introduction of erythrocytes, cryopreserved with
glycerol (by 1-2 “+7), and in quite the same degree
(by 1-1.5 “+”) under PEO-1500 protection. The
introduction of erythrocytes, preliminarily exposed with
cryoprotectants without freezing was not generally
accompanied with AAB accumulation, although on
interesting was the fact of their appearance, even if
the minimum serum dilution in an insignificant
percentage of animals of these groups.

When estimating an integral index of the recipients’
IS response to the syngeneic erythrocyte introduction
it was obvious, that the manifestation character of their
immunogenic properties depended in a considerable
extent on a “pretreatment” type. Thus, a maximum
potential of immunogenity was observed in heated
erythrocytes. This index was lower nearly in 2.3 times
in erythrocytes, cryopreserved under glycerol
protection and much lower in those, frozen under PEO-
1500 protection, i.e. in spite of a considerably lower
immunogenity index, in comparison with the 2™ group,
the syngeneic erythrocytes, cryopreserved by two
methods used in experimental and applied cryobiology
and cryomedicine nevertheless have an immunogenic
activity. By other words, after cryopreservation
erythrocytes gain a property to induce the response of
immune competent cells in the form of the anti-
erythrocyte AB production in a syngeneic recipient’s
organism. Immunogenic properties of any classic
antibodies are determined by the presence in their
protein structure of sites with the certain amino acid
sequence, expanded on these structures surface (an
antigen immunogenic epitopes) [3]. Namely to such
epitopes under physiological conditions IS produces the
non-responsibility: tolerance [5]. The results of the
experiments with syngeneic erythrocytes allow to speak
about the fact, that after cryopreservation (at least
when using the mentioned regimens) there is a change
in an epitope spectrum of erythrocyte membrane
antigen structures (immunisation centers). Judging on
the data obtained such a transformation in the
membrane structural organisation has an approximately
similar manifestation degree when using both methods,
with slightly higher manifestation of signs during
erythrocyte cryopreservation with glycerol. However,
the fact itself of such “inducible potential” of
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TOTO, KaKyr “mpemnoOpaboTky” oHM mpouuid. Tak,
MaKCHUMAaJIbHBIA MOTEHIIMAJl WMMYHOT€HHOCTH OBLIT
OTMEYEH y IPOTPETHIX IpUTPOLUTOB. [IprmepHo B 2,3
pasa 3TOT HoKa3aTenb OblJI MEHBIIE Y 3PUTPOLIUTOB,
KPUOKOHCEPBUPOBAHHBIX MOJ 3alIUTON MNINLEPUHA U
elle HUXKE Y IPUTPOLUTOB, 3aMOPOKEHHBIX MOJ
samuToi I1190-1500, T.e. HECMOTPA Ha 3HAYUTEIHHO
MEHBIINN B CpPaBHEHUM C I'PYNIOHN 2 mokas3aTelnb
MMMYHOT€HHOCTH KPHOKOHCEPBHUPOBAHHBIE 110 ABYM
MIPUMEHSAEMBIM B 3KCIIEPUMEHTAJIbHOU U IPUKIATHON
KPHOOHOIJIOTUH ¥ KPHOMEIUITITHE METO/1aM CHHI'€HHBIE
SPUTPOLUTH BCE XK€ 00Jagal0T UMMYHOTEHHOU
AaKTUBHOCTBIO. JIpyrumMu ci0BaMu, MOCIe€ KPHUOKOH-
CEPBHUPOBAHUS SPUTPOIUTH TPHOOPETAIOT CBOMCTBO
HHAYLHMPOBATH OTBET UMMYHOKOMIIETEHTHBIX KJIETOK
B BHJE€ NPOAYKIMH aHTH3pUTpouuTapHbix AAT B
OpraHu3Me CHHI'€HHOTO pelliuenTa. IMMyHOTreHHbIE
CBOWCTBA JIIOOBIX KJIACCHYECKMX aHTUI'CHOB OIpe/e-
JAAI0TCS HaJU4YUMeM B UX OEJIKOBOH CTPYKType
Y4YacTKOB C ONPEAETICHHON aMUHOKUCIIOTHOM TTOCIIENNO-
BaTENbHOCTHIO, SKCIIAHCUPYEMBIX Ha MOBEPXHOCTH
3TUX CTPYKTYP (MMMYHOT€HHBIE 3ITUTOIBI AHTUTEHA)
[3]. B ¢pu3HoNOrnuecKux yCiuoBUAX UMEHHO K TaKHM
snutonam VC BeIpabaThiBaeT HEOTBEYAEMOCTh-
TOJIEPAHTHOCTH [5]. Pe3ynpraTel 3KCIIEPUMEHTOB C
CHHTE€HHBIMH YPUTPOLUTAMH TTO3BOJISIIOT TOBOPUTH O
TOM, YTO IIOCJIE KPHOKOHCEPBUPOBaHHUS (110 KpaiHel
Mepe, IIPU UCIIOJIB30BAHNN YIIOMUHAEMBIX PEKIMOB)
MEHSETCS SIUTONHBII CIIEKTP aHTUTCHHBIX CTPYKTYP
MeMOpaHbl 3pUTPOLUTOB (IEHTPHI UMMYHHU3AIIHH).
Cyns 1o mojy4yeHHBIM JaHHBIM, Takas TpaHcdop-
Malys CTPYKTypHOW OpraHu3alud MeMOpaH HMeeT
MPUMEPHO OIMHAKOBYIO CTETICHb BHIPAXKEHHOCTH MPH
WCIIOJIb30BaHUH KaK OJHOTO, TaK M APYyTrOTO METO/1a C
HECKOJILKO OOJTbIIIeH MaHUeCTalel PU3HAKOB MPH
KPHUOKOHCEPBUPOBAHHUH 3PUTPOIIUTOB C ITTUIIEPUHOM.
Opnaxo caM (axT Takoro “MHIYIHOEIBHOTO MTOTEH-
nuaga’ IMMYHOTEHHOCTH 0OOMX METOIOB KPHUOKOH-
CEPBHUPOBAHMS SABISAETCS BECbMa HHTPUTYIOIINUM. Bo-
NEPBbIX, OH KacaeTcsl (pyHIaMEHTAIbHBIX aCIIEKTOB
po0IeMbl KPHOKOHCEPBUPOBAHHBIX SPUTPOLIUTOB U,
BO-BTOPBIX, 3aTParuBacT MPHUKIAIHBIE €€ CTOPOHBI.
OueBuHO, UTO 1151 YCTICIIHOM peaan3aly IpoOIeMbl
CO3JaHMS HU3KOTEMIIEPaTyPHBIX OaHKOB J0JITOCPOY-
HOTO XpaHEHHUs ayTOJOTMYHOH KPOBH HEOOXOIHUMO
MPOBOJIUTH JOIMOJHUTEIbHBIE UCCIEIOBAHUS IO
OICHKE YKa3aHHBIX B paboTe XapaKTEPUCTHK
SPUTPOLUTOB, HE TOJIBKO XPAHAIIUXCS Pa3TUIHBINA
[IepUOJ] BPEMEHH, HO U KPHOKOHCEPBHUPOBAHHBIX B
Pa3TUYHBIX peXKUMaX.

BbiBOABI

[IpuBeneHsbI pe3ylbTaThl CPAaBHUTEIHHOTO aHAN3a
MOAH(HUKAIIME UMMYHOTEHHBIX CBOHCTB CHUHTEHHBIX
SPUTPOLIUTOB, MMOABEPTHYTHIX TEILIOBOW 00paboTKe 1
KPHUOKOHCEPBHUPOBAHHMIO, TT0 UX CIIOCOOHOCTH HHIYITH-
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immunogenity for both cryopreservation methods
seems to be quite intriguing. Firstly, it concerns the
fundamental aspects of the problem of erythrocyte
cryopreservation and, secondly, is related to its applied
sides. It is obvious that for a successful realisation of
the task on establishing the low temperature banks for
autologous blood long-term storage it is necessary to
carry-out the additional investigations on estimating the
erythrocyte characteristics, mentioned in the work, not
only stored for a different time period, but cryo-
preserved under various regimens.

Conclusions

There are presented the results of a comparative
analysis of the modification in immunogenic properties
of syngeneic erythrocytes, subjected to a heat
treatment and cryopreservation, by their capability to
induce in a recipient’s organism the AIHA experimental
model. There was established the fact of appearance
of immunogenic properties in syngeneic erythrocytes
after all types of the mentioned pretreatment. In a
comparative aspect it was shown, that a maximally
manifested immune response on syngeneic erythro-
cytes in the form of AABs was observed after their
heat treatment under 49.5°C, i.e. the manipulation,
which was proposed for the AIHA development
induction in the experiments [6]. The erythrocytes,
cryopreserved with a 30% glycerol had less manifested
immunogenic properties, than the heated ones, however
similar to the erythrocytes, cryopreserved with PEO-
1500, they induced the autoimmune reaction develop-
ment approximately in 50% of mice-recipients. This
fact testifies to the modification of erythrocyte antigen
spectrum under the effect of cryopreservation factors,
that is the consequence of the realisation of freeze-
thawing effect itself, because the effect of cryo-
protectants “as they are” on this process is minimum.
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pOBaTh B OpraHNU3Me PEIUIHUEHTOB YKCIIEPUMEHTAb-
Hyto moxenb AUT'A. YcranoBieH (akT mosBICHHS
MMMYHOT'€HHBIX CBOMCTB y CHHI'€HHBIX 3pUTPOIITOB
mocJyie BCceX BHUIOB yKa3aHHOUW mpenoOpaborku. B
CPaBHUTEIBHOM aclEKTe MOKAa3aHO, YTO MaKCUMAaJIbHO
BBIPa)KEHHBII UMMYHHBIH OTBET HAa CHHTEHHBIE
SpUTPOLUTHI B BUIe nmpoaykuun AAT HaOmionaeTcs
MOCJIe WX TEIUIOBOM 00paboTku mpu 49,5°C, 1.e. Tor
MaHHUOYISAIUHA, KOTOpass Oblia MpeanokeHa s
nHAyKun pa3BuTus AUT'A B aKcTiepIMEHTabHBIX
rcciaeaoBaHusIX [6]. DpUTPOIUTHI, KPUOKOHCEPBH-
poBanHble ¢ 30%-M THMIIEpUHOM, 00Jaanu MEHee
BBIPKEHHBIMA UMMYHOTE€HHBIMH CBOHCTBaMH, 4eM
MIPOTPETHIE, OTHAKO TOZOOHO SPUTPOIIUTAM, KPHOKOH-
cepBupoBaHHbIM ¢ [130-1500, oHu uHAYLHUpOBAIH
pa3BHUTHE AayTOUMMYHHOH peakiuu npumepHo y 50%
MBIIIeH — penunueHToB. [laHHbIl (akT cBUAETENb-
CTBYET 0 MOAM(UKALMN aHTUTEHHOTO CIIEKTpa
SPUTPOLMTOB MOJ AeHCTBHEM (AKTOPOB KPUOKOH-
CEpBHUPOBAHMS, UTO SIBJIAETCS CIEICTBUEM pealu3a-
uu cOOCTBEHHO 3 eKTa 3aMOPaKMBaHHUSI-OTOTPEBA,
MMOCKOJIBKY BIHMSHHE Ha 3TOT MPOIECC KPHUOIPO-
TEKTOPOB “‘B UMCTOM BHUJI€” MHHHMAJIBHO.
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