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Role of Cryopreservation in Determining Component Composition and
Immune Reactivity of Bone Marrow

[Ipencraenens! qanHkIe, XapakTepusyromnue pazpurue PTIIX mocie TpaHcIuTaHTalMd MOTU(PHUIMPOBAHHOTO MO0 KOMIIOHEHTHOMY

COCTaBy aJJIOT€HHOT'O KOCTHOI'O MO3ra. HOKa3aHO, YUTO ONPEACICHHBIC YCIOBUA KPUOKOHCEPBUPOBAHUSA KOCTHOI'O MO3ra IO3BOJISIIOT
BCJICACTBUC 1503084 (092080%071 q)yHKIII/II/I AKHNECCOPHO-PETYIATOPHBIX 3JIEMEHTOB CHU3UTh UMMYHOPCAKTUBHOCTD MUCJIOTPAHCIUIAHTATa U, Kak

cnencTBue, BeipakeHHOCTh PTIIX, moBbIiast ero 3auuTHBIN OTEHLIHAT.
Knroueswvie cnosa: KpnokOHCEPBUPOBaHHE, KOCTHBIH MO3T, IMMYHOPEaKTUBHOCTG, TpaHcIuTaHTanus, PTIIX.

IpencrapieHo naHi, SKi XapakTepu3yoTs po3BuTok PTIIX micis TpaHCmIaHTarii Moau(piKoBaHOTO 0 KOMIOHEHTHOMY CKIIaay
AJIOTeHHOTO KiCTKOBOTO MO3Ky. [Toka3aHo, 110 MIeBHI YMOBH KPiOKOHCEPBYBaHHS KiCTKOBOTO MO3KY JO3BOJISIIOTH BHACIIIOK 1HTIOIMIT
(YHKIIT aK[IECOPHO-PETYISATOPHUX €IEMEHTIB 3HU3UTH IMyHOPEaKTUBHICTH Mi€JIOTPAHCILIAHTATA 1, IK HACIIIOK, BHpakeHicTs PTIIX,

i ABHIIYIOYH HOTO 3aXMCHHIA MOTEHITIa.

Knrouosi cnosa: kpiokoOHCEpPBYBaHHS, KICTKOBHI MO30K, IMyHOPEaKTUBHICTb, TpaHciuanTamis, PTIIX.

The data, characterising GVHR development after transplantation of allogenic bone marrow, modified by component composition,
are shown. Certain conditions of bone marrow cryopreservation were demonstrated as enabling to decrease a myelotransplant’s
immune reactivity due to inhibiting accessory-regulatory elements function and as a result GVHR manifestation rate by increasing its

protective potential.

Key-words: cryopresevation, bone marrow, immunoactivity, transplantation, GVHR.

YdeHble U KJIMHUIUCTHI BCETO MHpPa BHECIH
CYIIECTBEHHBIN BKIIa]] B Pa3pabOTKy TEOPETHICCKHUX
OCHOB TPAHCIUIAHTOJIOTHH, B TOM YHCIIC TPAHCIIIaH-
TAIlHOHHOW WMMYHOJIOTHH, UMMYHOCYIIPECCHH, HO
MHOTHE aCIEeKTHl 3TOW MPOOIEMBI TPEOYIOT Haihb-
Helmero usyueHuns. Ocoboe MecTo cpeau HUX
3aHUMAIOT T€, KOTOPHIE KAacaloTCA TPAHCIUIAHTAITIU
KM, B yacTHOCTH IepecasKka FTMCTOHECOBMECTUMOTO
(annmorennoro) marepuana [16, 29]. [Ipumenenue
QJIOTCHHBIX MUEIIOKAPUOIIUTOB CBSI3aHO C PA3BUTHEM
MMMYHHOTO KOH()IMKTA B BUJIE PEAKIIUU TPAHCILIAH-
tara nporuB xo3suHa (PTIIX) [15, 16, 18, 22, 29].
YcraHOBIIEHHE OCHOBHOTO CyOCTpaTa MHAYKIIUY STON
peaKkiuu, a IMEHHO MMMYHOKOMITIETEHTHBIX T-JT1M-
¢douutos [2,4,5, 16, 19], 00yci10BII0 HEOOXOIUMOCTh
MMOMCKA TE€X METOAMYECKHUX IOIXOJIO0B, C ITOMOIIBIO
KOTOPBIX MOJKHO OBLTO OBI 9TH KJIETKH TMMHHAPOBATH
13 MHEIOTPaHCIUTaHTaTa MW MUHUMU3UPOBATH UX
AKTUBHOCTH [24, 26-28]. OnHaKo MOTy9ICHHEIE TaHHbIC
CBHJICTEIHCTBYIOT O TOM, YTO UIMMYHOPEAKTHUBHOCTD
AHTUTEHPACMO3HAIONIUX KJIETOK B MHUEIOTPAHC-
IUTaHTaTe pealu3yeTcs MpH Y4acTHHU psifa BCIIO-
MOTaTeIbHBIX aKI[ECCOPHO-PETYIATOPHBIX IIEMEHTOB
KpPOBETBOPHOTO MUKPOOKPYKEHHSI HE TOJIHKO PELIUTIH-
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Researchers and clinicians all over the world made
asignificant contribution in developing theoretical bases
of transplantology, including transplantation immu-
nology, immune suppression, but many aspects of this
problem need further studying. A special place is taken
by those, relating to BM transplantation, in particular,
histoincompatible (allogenic) material engraftment [ 16,
29]. Application of allogenic myelokaryocytes is
associated with immune conflict development in the
form of graft-versus-host reaction (GVHR) [15, 16,
18,22, 29]. Establishing the principle substrate of this
reaction induction, namely immune-competent
T-lymphocytes [2,4, 5, 16, 19], stipulated the necessity
to search for those methodical approaches, using which
we could eliminate these cells out of myelotransplant
or minimise their activity [24, 26-28]. However the
data obtained testify to the fact, that immune reactivity
of antigen-recognising cells in myelotransplant is
realised with participation of some auxiliary, accessory-
regulatory elements of hemopoietic microenvironment
not only of recipient, but transplanted BM as well [4,
5, 19]. Consequently, there are the premises, that
modification of qualitative and quantitative characte-
ristics of component composition of hemopoietic
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€HTa, HO W TpaHcmuanTupyemoro KM [4, 5, 19].
CrnenoBaTenbHO, €CTh MPEANOCHIIKH, YTO MO-
IuuUKanusg KadyeCTBEHHBIX M KOJHMYECTBEHHBIX
XapaKTEpHUCTUK KOMIOHEHTHOI'O COCTaBa KJIETOK
KPOBETBOPHOI'O MUKPOOKPY>KEHHUS MOKET 00YCIIOBUTD
W3MEHEHNE UMMYHOPEAKTUBHOCTH MHEIOTPAHC-
tanTara. OO0CHOBaHHOCTB TAKOTO MPEIIOTOKEHHS
MOATBEPKAAECTCA MOTYUYEHHBIMH paHee NaHHBIMHU O
BO3MOYKHOCTH MOAN(DHUKAIMHN (PYHKIIUH KPOBETBOPHBIX
npeamecTBeHHMKOB KM H3MeHEeHHEM €ro KoMIo-
HEHTHOTO COCTaBa, a UMEHHO KOJWYECTBEHHOTO
COJICP KAHMS aKIIECCOPHO-PETYIATOPHBIX KIIETOK [ 3, 6].
Manunynsuuu ¢ amtoreHHsiM KM iv vitro (dpak-
LAOHUPOBAaHUE, BO3IECHCTBUE PA3IUYHBIX (HU3UKO-
XUMHYECKHX (PaKTOPOB U T.1.) C LENbIO SIMMHUHALIIH
TE€X WU UHBIX KJIETOYHBIX NOMYIALUI NPEACTABIAIOT
c000i OCHOBHBIE METOIMYECKHE TIOAXOIBI (Hapsiay ¢
00paboOTKON AOHOpPa M PEUUIUEHTA aJJIOMHENO-
TPaHCIIJIAaHTaTa) CHIKEHUS MMMYHOPEaKTUBHOCTH
KM [4, 20]. YuursiBast ¢paxT U3MEHEHHS psALa
CTPYKTYPHO-QYHKIMOHAIBHBIX XapaKTEPHUCTHK
Onosiorndeckux OOBEKTOB MOCIEe KPUOKOHCED-
BHpOBaHUA [5, 7, 19], BONHE BEPOSITHO KPUOKOHCEP-
BHpPOBAaHHWE MOXXHO CUYHTATh (AKTOPOM Mpen-
o6padbotkn KM in vitro, a ciegoBaTeIbHO MOJIH-
(bmKary IMMYHOPEaKTHBHOCTH TIPH TPAHCIUIAHTAIN
[3,4, 19, 36]. B cBs3u ¢ 3TUM LieTah JaHHON paOOThI —
n3yuyeHue aktuBHOCTU PTTIX kprokoHCEpBUPOBAaHHOTO
IIPY Pa3INYHBIX YCIOBUSAX ajutoreHHoro KM.

Matepnaabl 1 meToAbI

OKCHEepUMEHTHI BHITIOTHEHBI HA 294 MbIIIaxX TMHUA
CBA un (CBAXCS57Bl)F, maccoit 22-23 r. Bee
MaHUITYJSIUN C KUBOTHBIMU TPOBOIIIIA COITIACHO
npuHiunaM “EBponeilckoil KOHBEHIIMU O 3alIUTe
[T03BOHOYHBIX JKUBOTHBIX, IICTIONB3YEMBIX JJISI SKCTIEPH-
MEHTaNBHBIX U apyrux menei” (Ctpacoypr, 1985).
KocTabIil M03T monydanu u3 OeApeHHBIX KOCTEH
MBIIIEH-TOHOPOB Ha cpene 199 ¢ cooTBeTCTBYIONTUMEU
no0aBkaMu. ANre3WBHBIC KJIETKH yNasid M3
cycnen3un KM skcnonnpoBanueM B damkax Iletpu
npu Temrneparype 20-22°C 2 pasa mo 40 MuH.

Jna nzydenns aktuHoctd PTIIX HaTUBHBIN 1N
KpuokoHcepBupoBaHHEI KM wmbimeit nuann CBA
TpaHcIIanTuposaau Mbimam tuHul (CBAXCS7BIF,
BHYTpUBEeHHO B 03¢ 1%10° Ha 0,3 mu1 uepe3s 4 4 nociie
ob6nyuenus B mosze 8 I'p. YciaoBus oOnydeHUS:
ycranoBka PYM 17; momHOCTh 70361 — 38,6 paj/mMuH,
Hanpspkerue — 220 kB, cuma Toka — 10 A, GuiasTps! —
1 mm Cu + 1 MM Al. @oKyCHO-TOp3JIBHOE PACCTOS-
Hue coctaBisuio 45 cMm. Ilpusnaku pazsutus PTIIX
UAECHTU(HUIHUPOBATN [0 TaKUM IOKa3aTeIsIM, Kak
M3MEHEHNE MAcCChl TeJa, BBKUBAEMOCTh JKUBOTHBIX,
OLICHKA MHJIEeKca JuM(Ooy3noB u Tumyca. UHaeke
paccUMTHIBAIN AEIEHUEM OTHOCHTEIBHOW MacChl
OpraHa MbIIIEH OMBITHBIX TPYMNIT HA OTHOCUTENBHYIO
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microenvironment cells can stipulate a change in
myelotransplant’s immune reactivity. The substantiation
of such supposition is confirmed by previously obtained
data about the possibility to modify the functions of
BM hemopoietic precursors by changing its component
composition, namely quantitative content of accessory-
regulatory cells [5,6]. Manipulations with allogenic BM
in vitro (fractionation, effect of various physical and
chemical factors etc.) with the aim to eliminate these
or those cell populations, are the main methodical
approaches (along with allomyelotransplant’s donor
and recipient treatment) to reduce BM immune
reactivity [4, 20]. Taking into consideration the fact of
change in some structural and functional characteristics
of biological objects after cryopreservation [5, 7, 19],
the latter quite probably may act as a factor of BM
preliminary treatment in vitro, and, consequently,
immune reactivity modification at transplantation [3,
4,19, 36]. In this connection this work was aimed to
study the GVHR activity of allogenic BM, cryo-
preserved under different conditions.

Materials and methods

Experiments were carried-out in 294 mice of CBA
and (CBAXCS7B1) F, lines with 22-23 g weight. All
manipulations with animals were carried-out according
to the principles of European Convention for the
Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes” (Strasbourg,
1985). Bone marrow was procured from femur bones
of mice-donors on 199 medium with corresponding
additives. Adhesive cells were removed from BM
suspension by double exposure in Petri dishes for 40
min at 20-22°C.

To study GVHR activity the native or cryopreserved
BM of CBA mice was transplanted to the
(CBAXC57B1)F1 mice intravenously in 1x10°¢ dose in
0.3 ml volume in 4 hours after irradiation in 8 Gr dose.
Irradiation conditions were as follows: RUM 17 device;
38.6 rad/min dose power, 220 kV voltage, 10A
amperage, | mm Cu + 1 mm Al filters. Focus-dorsal
distance was 45 cm. Signs of GVHR development were
identified by such indices as a change in body weight,
animal survival, estimation of index of lymph nodes
and thymus. Index was calculated by dividing a relative
organ weight of experimental groups’ animals by that
of control group’s ones. Irradiated in the same dose
mice with the syngeneic BM transplant served as the
control. Indices less than 0.7 and higher than 1.3
testified to GVHR development [4, 12, 19].

BM cryopreservation was carried-out with UOP-
06 device, using 2 regimens, we defined as C-I and
C-II. The C-I regimen was as follow: BM cells were
frozen under dimethyl sulfoxide (DMSO) protection
in 10% concentration, C-II regimen comprised PEO-
400 in the same concentration instead of DMSO. In
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Maccy OpraHa MbIIIEH KOHTPOJBbHON IpYIIHI.
KonTposem cinyxuiau oOMydeHHBIC B aHAJIOTUIHOMN
J103€ MBIIIM C TPaHCIJIAHTAaTOM CHHreHHoro KM.
HNnnexcel Menpre 0,7 u Ooabuie 1,3 CBUAETENBCT-
BoBanu o pazputuu PTIIX [4, 12, 19].

Kpnoxoncepsuposanne KM npoBoaunu Ha ycra-
HoBKe YOII-06, ncrions3ys 2 pexuma, Ha3BaHHbIE HAMU
K- u K-II. Pexxum K-I: knetkn KM 3amopaxuBanu
TI0[] 3aIIUTON KPHUOIIPOTEKTOpa AUMETHIICYIb(oKcHIa
(AMCO) B xonuentparmu 10%, pexxnm K-1I1 — BMmecTo
JAMCO wucnons3oBanu 11950-400 B aHamoruyHoi
KOHIIEHTpauu. B o6oux cirydasx ckopocTh 3aMopa-
xkuBaHUS coctaBisia 1°C/MHH OT KOMHaTHOM
Temrmeparypsl 10 —25°C ¢ mociaenyromuM norpyxKe-
HUEM aMITyJl B )KUIKUH a30T. CyclIieH3UH OTOrpeBalin
Ha BojasiHOW OaHe mpu Temmepatype 39-40°C B
TE€YEHHE MHUHYTBI C NMOCTOSHHBIM IIYyTEIUPOBAHUEM
aMITYJIbIL.

Conepxanne B KM T-mumM@ouToB onpenessiy ¢
MMOMOIIBLK0 MOHOKIJIOHaNbHEIX aHTUTEeNn (MAT) K
anaturenam Thy-1,2, LyT2 u L3T4 B iuToTOKCHYECKOM
TecTe MPSIMBIM NMEHHUHT-MeTonoM [2, 8]. Jus
nmoctaHoBku neHHUHT-MeTona MAT k Thy-1,2
AQHTUTE€HY BHOCHJIU B TUTAHIIETHI C sSi9elikamu 16 MM B
pasBenennn 1:300 u BeigepxkuBaiu 120 MuH npu
KOMHATHO#N TteMmneparype. Henpukpenupmuecs
AHTUTENA YAAJIAIN BMECTE CO CPEeNOU pa3BeIcHHUS.
[Tocne aroro B Aueiiku BHOcuM cycneHsuto KM B
obbeme 0,5 mu ¢ koHeHTpanueit 4%10%mi sapoco-
JepXKalux KIETOK, U3 KOTOPOHl NMpenBapUTEIbHO
yaanasmi (GpakLuMio aAre3uBHBIX KIETOK KOCTHOTO

110

both cases freezing rate made 1°C/min from room
temperature down to —25°C with following ampoules
immersion into liquid nitrogen. Suspensions were
thawed on water bath at 39-40°C for 1 min with
constant ampoule shuttling.

T-lymphocyte content in BM was determined using
monoclonal antibodies (MAB) to Thy-1,2, LyT2 and
L3T4 antigens in cytotoxic test and by direct penning-
method [2, 8]. To perform penning-method the MAB
to Thy-1,2 antigen were introduced to the plate with
16 mm wells in 1:300 dilution and exposed 120 min at
room temperature. Non-adhered antibodies were
removed together with dilution medium. Afterwards
BM suspension was introduced into the wells in 0.5 ml
volume with 4x10°%/ml concentration of nucleated cells,
where bone marrow adhesive cells (BMAC) fraction
was preliminarily removed. BMAC fraction was
introduced in a similar way into the wells with adhered
MAB. Cells of both suspensions were exposed at 4°C
for 70 min, cells, the non-adhered to MAB, i.e.
Thy-1,2-cells, were removed. Percentage content of
Thy-1,2*-cells was calculated by difference in the
amount of non-adhered cells and the initial concen-
tration in suspension.

Results of all experiments were statistically
processed by Student-Fisher method [1].

Results and discussion
Using penning-method with Thy-1,2 MAB, we
established that in BM of CBA mice there was not
more than 2% of Thy-1,2"-cells. Along with this, in all
population of BM cells about
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Puc. 1. Vi3mMeHeHne Macchl Telna JeTanbHO 00Ty YEHHBIX MBIIIEH ITOCIIe TPAHCIIAHTANH
KM: - unTakTHOTO (1- Tpymma); P — uaTakTHOTO amuiorenHoro 6e3 AKKM (2-s
rpynma); []— currenHoro (3-1 rpymmna); [J] — annorennoro K-II (4-a rpymnma); []—
ayutorenHoro K-I (5-a rpynma); - amorennoro K-1I+AKKM (6-1 rpynmna). 3a 100%
(crutorIHas TMHMSA ) IPUHSATHI TOKA3aTENN HHTAKTHBIX )KUBOTHBIX.

Fig.1. Change in body weight of lethally irradiated mice after BM transplantation: |l —
intact (1% group); 4— intact allogenic without BMAC (2™group); []— syngeneic (3™
group); [ allogenic C-1I (4"group) ; []—allogenic C-I (5" group); E - allogenic C-
[I+BMAC (6" group). Indices of intact animals were assumed as 100% (solid line).
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where Thy-1,2%-cells were
revealed in 3.5 times more in
comparison with non-fractiona-
ted BM (7.25+0.25%). Conse-
quently, allogenic BM of mice
contains insignificant amount of
Thy-1,2" immune reactive cells
of T-series, potentially capable
to initiate acute form of
GVHR. In fact, during allogenic
BM trans-plantation not acute
form of immune conflict, but
the chro-nic one in the form of
“secon-dary disease” develops
inmice [10, 12].

The main symptoms of
secondary disease begin to be
manifested in mice-recipients
from the 4" week after trans-
plantation of histoincompatible
BM [4, 12]. It is mostly mani-
fested in a constant decrease
of body weight and atrophy of

51010 3010 1 30 1
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mo3ra (AKKM). ®@paknuio AKKM ananoruaHbeM
00pazoM BHOCWIIY B JIyHKH ¢ ipukpenuBmmmucst MAT.
Knetku o6enx cycnensuii skcrionupoBanu npu 4°C B
teuenue 70 MuH, Henpukpenusmuecs K MAT kieTku,
T.e. Thy-1,2-knetku, ynansanu. IIpouentHoe coxep-
xanue Thy-1,2"-kIeToK paccUUTHIBAIU 1O pa3HULIE
KOJIMYECTBA HEMPUKPEIUBIINXCS KIETOK U UCXOAHON
KOHLIEHTPAILUH B CYCIIEH3HH.

Pesynprarhel Bcex sKCcriepruMeHTOB 00pabaThiBamu
craructuiecku no meroxy Crrronentra-Oumepa [1].

Pe3yAbTatel M 00Cy)xaeHue

HUcnmons3yst menauar-merona ¢ Thy-1,2 MAT,
yctanoBwiH, uto B KM meimeit muaun CBA comep-
xurcs He 6onee 2% Thy-1,2-knetok. Hapsiny ¢ atum,
BO Bceit nomysinuu kiietok KM okoio 15% obmaganu
a/re3uBHOM criocOOHOCTHIO0, cpeau KoTophix Thy-1,27-
KJIETOK OBLIO BBISBIICHO B 3,5 pa3a Oosblie 1o cpas-
HeHuIo ¢ HedpakuronupoBanHbIM KM (7,25+0,25%).
CrnenoBaTenbHO, ajuioreHHbIM KM Mblieit conepxut
HE3HAYNTENbHOE KOJTHMYECTBO MOTEHIINAIBHO CII0CO0-
HBIX HHUIIUHPOBATh ocTpyto ¢popmy PTIIX Thy-1,2*
HMMYHOPEAKTUBHBIX KJIeTOK T-psina. JlelcTBUTENBHO,
IpU TpaHCIJIaHTauuu amnoreHHoro KM y mbinen
pa3BuBaeTcs He ocTpas GpopmMa HMMYHHOTO KOHQ}-
JIUKTA, & XpPOHUYECKasl B BUAE “BTOPUIHOM Oosie3Hn”
[10,12].

OCHOBHBIE CHMNTOMBI “BTOpHUYHON Oone3Hn”
HAUMHAIOT MIPOSABIATECS Y MBIIIECH-PELIUITUEHTOB ¢ 4-i
HEIeNH Mocje TPAHCIIAHTAlUU THCTOHECOBMEC-
tumoro KM [4, 12]. I1pex-

lymphoid tissue structures, that is apparently the main
cause of recipient death. Data obtained testify to the
fact the in irradiated animals independently on type of
transplanted BM a sharp decrease in body weight was
observed within first week (Fig. 1).

To the 15" day the body weight in all groups of
animals recovered almost to the control level,
remaining practically without changes to the 21 day
of post- transplantation period. Further the character
of body weight change depended on myelotransplant
type. Thus, a stable keeping of body weight at the level
of control values to the end of observation term was
observed only during syngenic BM transplantation.

A distinct tendency of animals’ body weight
decrease during histoincompatible BM transplantation
was observed in 1**, 5" and 6™ groups, beginning from
21%-30™ days, by achieving the minimum values to the
70™ day of post-transplantation period. Animals for
this period lost to 30-35% of initial body weight. Later
beginning and less manifested decrease in body weight
was noted in animals of the 2™ and 4™ groups (with
transplant of allogenic BM, deprived of adhesive cells
and cryopreserved with C-1I regimen). From 30™ and
70" days the body weight of these groups of animals
was significantly higher than in 5% and 6" ones. Of
importance is that since the 70" day a gradual increase
in body weight of survived animals independently on
myelotransplant type was noted.

Hypoplasia of lymphoid structures of organism is
characteristic for “secondary disease” development
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Puc. 2. HM3menenune mHaexca IUMQOY3JI0B JIETAIbHO OOIYYEHHBIX MBIIIEH HoOcCie
tpaHcmutanTanud KM: [ll— uaTakTHOTO (1-4 rpynma); £ — MHTaKTHOTO aJUIOTeHHOT0 6e3
AKKM (2-1 rpynma); [[]— currensoro (3-s1 rpymnma); [1]— amnorensoro K-1I (4-s rpynma);
- autorennoro K-I (5-s rpynmna); [l — ayutorennoro K-1II+AKKM (6-s rpynma). 3a 100%
(crutoIIHAas TMHMS ) IPUHSATHI TIOKA3aTENN HHTAKTHBIX )XUBOTHBIX.

Fig. 2. Change in lymph nodes index of lethally irradiated mice after BM transplantation:
Il - intact (1% group); P intact allogenic without BMAC (2™group); []— syngeneic (3
group); [0 — allogenic C-II (4"™group) ; []1— allogenic C-I (5™ group); B — allogenic C-
I+BMAC (6" group). Indices of intact animals were assumed as 100% (solid line).
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B nmanpHeiinieM xapakTep M3MEHEHUs MaccChl Tesa
3aBHCEN OT BHIA MHEJOTpaHCIUIaHTaTa. Tak, cra-
OUIIbHOE COXpaHEHHE MAacChl Tejla Ha YPOBHE KOHT-
POJBHBIX BEJIMUMH JI0 KOHIIA CPOKa HAOJIIONeHUS OTMe-
YaJIy TOJIBKO MPY TPaHCIUIAaHTaMK cMHreHHoro KM.

YeTkyro TEHAEHIMUIO CHU)KEHHUS Macchl Teja
JKMUBOTHBIX MPHU TPaHCMJIAHTALUHU T'HCTOHECOB-
Mectumoro KM npocnexuBanu B rpynnax 1, 5 u 6,
HaunHas ¢ 21-30-x CyTOK, TOCTHras MHHUMAJIbHBIX
BeNUYHH K 70-M CyTKaM HMOCTTPAaHCIIAHTAOHHOTO
niepuoa. JKuBoTHsIE 3a 3TO BpeMs Tepsutu 10 30-35%
HCXONHOU Macchl Tena. boimee mo3nHee Hayano u
MEHee BBIPAKCHHOE CHIDKEHHE MAacChl Tella ObLIOo
OTMEYEHO Yy JKMBOTHBIX rpymn 2 u 4 (C TpaHCIUIaH-
TaToM ajuioreHHoro KM, numIeHHOro aare3uBHBIX
KJIETOK U KpHOKOHCEpBHpOBaHHOTO B pexxume K-II).
C 30-x u 1o 70-x CyTOK Macca Teja )XKMBOTHBIX 3THX
rpynn Obl1a JOCTOBEPHO BBILLIE, YeM )KUBOTHBIX TPYIIT
5 u 6. BaxHno, yto ¢ 70-X cyTok Habmomaioch
MIOCTENIEHHOE YBEIMYEHHE MacChl Tela BBIKHBIIHMX
JKUBOTHBIX BHE 3aBHCHMOCTH OT BHa MHEJIOTpaHC-
IJIaHTaTa.

XapaKTepHbIM IPU3HAKOM PA3BUTHS ‘‘BTOPUUYHOU
Oonesnn” [4, 12, 32, 33] sBisiercs Tunomiazus JumQo-
WUJIHBIX CTPYKTYp OpTaHu3Ma, 9TO COOTBETCTBYET
MTOJTyYeHHBIM JaHHBIM. Tak, y 00Ty9eHHbBIX )KHBOTHBIX
C TPaHCIUIaHTaTOM HMHTaKTHOTO ajuioreHHoro KM
(rpynna 1) maaexc nuM¢oy3a0B U TUMYyca ObLI
CYHIECTBEHHO HHUXE€ IO CPAaBHEHMIO C JaHHBIMH,
[IOJTyYEHHBIMH NIPH TPaHCIUIaHTalMK cuHreHHoro KM

(rpynma 3 —koHTpOibHAs). [Tpn 10

[4, 12, 32, 33], that corresponds to the data obtained.
Thus, in irradiated animals with intact allogenic BM
transplant (1** group) the index of lymph nodes and
thymus was significantly lower in comparison with data,
obtained during syngeneic BM transplantation (3"
group). At the same time of note is a time difference
in of decrease beginning of lymph nodes and thymus
index A manifested reduction of this index in thymus
began from the 21% day in all experimental groups,
that testified to ”secondary” disease development.

We should note, that when evaluating the degree
of change in lymph nodes index the same regularity
was traced in the compared groups as during body
weigh estimation (Fig. 2).

Within whole observation term the changes in
thymus index were more manifested than those in
lymph nodes. Within first month of post-irradiation
period no recovery of cell amount was observed in
thymus (Fig. 3). In addition, thymus regeneration began
in later post-transplantation terms, being significantly
less manifested. Finally, the minimum values of
absolute values of thymus index were lower than in
lymph nodes. Central immunity organ: thymus can be
considered as being the most sensitive indicator of both
immune conflict beginning at histoincompatible BM
transplantation, and the degree of its manifestation rate.
Of note is that namely by thymus index one manages
ivery properly to determine the less extent of index
deviation in animals of 2" and 4" groups from 30" till
70™ days (Fig. 3).

3TOM BaXXHO OTMETHTH Pa3iiv-
4ye BO BpEMEHH Havalia CHIKE- 100
HUSI MHJAEKCa TUM(OY3I0B U 90 -
THMYyca. BpIpaeHHOE CHIKE- %g 80 4
HUE JaHHOTO MOKa3aTels B gé
TUMYCE HAYMHAIOCHh ¢ 21-X ég 70 1
CYTOK Y BCEX OIBITHBIX IPYII,  x % 60 -
9TO CBUJICTENbCTBYET O Pa3Bu- &% = 504
THH “BTOPHYHOU O0JIe3HH”. 2 °><-

Cnenyer OTMETHTH, UTO %g 40 1
TPY OLICHKE CTETICHN U3MCHEHNST = £ 30 A
nH7eKca JUM(Oy3I0B B CpaB- 20 1
HUBAEMBIX TpyIIax mpocie-
J)KMBaJIaCh Ta K€ 3aKOHOMEP- 10 1
HOCTb, YTO M [IPH OLICHKE MACChI 0 -
tena (puc. 2). 15

Ha IMPOTS’KCHHUU BCCTO CPO-

i

21 0 40
yTkn Days

Ka HaOnoaeHus ObLIU Ooliee
BBIPAXKCHBI I3MEHEHHS HHIICKCA
THMYyca, YeM TuMdpoy3nos. B
TEUEHHUE IMEPBOro Mecsia
MMOCTAYYEBOTO IEepHoaa B
THMYycCe He OBLIO OTMEYEHO
BOCCTAHOBJIEHHE KOJIHYECTBA
KJIETOK B oprane (puc. 3).
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Puc. 3. II3MeHeHne uHIEKCAa THUMYcCa JETAIbHO OOIYYCHHBIX MBIIIEH TOCie
tpauciwianTanui KM: [ll— uaTakTHOTO (1-5 Tpymma); P] — MHTaKTHOTO aJUTOTeHHOTO
6e3 AKKM (2-s rpynma); []— cunrenHoro (3-1 rpymnma); [1]— amutorennoro K-1I (4-s
rpynma); []— amtorenHoro K-I (5-s1 rpynma); E§— amtorennoro K-II+AKKM (6-s
rpynma). 3a 100% (cruronrHast IMHUS) TPUHSATHI TOKA3aTEJIN HHTAKTHBIX )KUBOTHBIX.

Fig. 3. Change in thymus index in lethally irradiated mice after BM transplantation:
W - intact (1% group); E4— intact allogenic without BMAC (2™group); []— synge-
neic (3" group); [ —allogenic C-II (4hgroup) ; ] allogenic C-1 (5" group); B -
allogenic C-II+BMAC (6™ group). Indices of intact animals were assumed as 100%
(solid line).
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Kpowme Toro, pereHepanusi TUMyca HauMmHajIach B
OoJee Mo3AHNE CPOKH MTOCTIe TPAHCIIIAHTAIIMH U OblIa
MeHee BbIpakeHa. MHUHHUMAaJbHBIE 3HaYeHHs abco-
JIOTHBIX BEIMYMH WHAEKCA TUMYyCa OBUIM HIKE, YeM
B muM(oy3nax. MOXXHO CUMTaTh, YTO LIEHTPATbHBIN
OpraH UMMYHHTETa — TUMYC — SIBJIsieTCS Haubolee
YyBCTBUTEIBbHBIM HMHIMKATOPOM KakK Hadajaa M-
MYHHOT'O KOH(JIMKTa IPY TPAHCIIAaHTALIUN THCTOHE-
coBMectumoro KM, Tak U cTeneHu €ro BhbIpa-
YKEHHOCTH. Ba)kHO OTMETHUTB, YTO IMEHHO I10 HHIEKCY
THMyca HanOoJiee MaHU(ECTHO yIaeTCs ONPEIETUTh
MEHBIIYIO CTEMEeHb OTKIOHEHHUS MOKa3aTens y
KUBOTHBIX Tpynn 2 1 4 ¢ 30-x mo70-¢ cyTku (puc. 3).

OneHnBas MHTETPAIBHBIN MOKa3aTelb CTETICHH
pa3BUTHS “BTOPUYHOM O0JIe3HN”, a MIMEHHO BBDKUBA-
emocth peunnuentoB KM (puc. 4), ciexyeTr oTMme-
TUTb, YTO OH SIBJIAETCS] YETKUM MOJTBEPKAECHUEM OCO-
OeHHOCTEW MPOSIBIICHHUS CHHIPOMA B BUJIC N3MEHEHHS
Macchl Tella PEIUNUEHTOB U HHAEKCOB OpPraHOB
MMMYHHOH cucTeMbl. HanMeHbIas BBIKUBAEMOCTD
PEIMITHEeHTOB OTMEUEHa B Tpynmax 1, 5, 6 Bo Bce cpoku
HaOIOICHYS.

[Ipu conocTaBneHny JaHHBIX, IPEICTABIEHHBIX HA
puc. 3 u 4, yCTaHOBIIEHO, YTO HE3aBUCHUMO OT BHIA
TpaHcuianTupyemoro KM Hambosiee BBIpakeHHAs
THTOMIA3usl TUMyca oTMedeHa Ha 50-e CyTKH.
HIMeHHO ¢ 5TOro BpeMeHH PE3KO MOBBIIIAETCA CMEPT-
HOCTB PELIUNINEHTOB, YTO MOXKHO XapaKTEPU30BaTh KaK
pa3BUTHE “‘CIENOBOM~ peaklMH Ha pa3BHUBarolleecs
IUC(QYHKIMOHAIBHOE COCTOSHHE TUMYCa — Perys-
TOpa MHOTUX CTPYKTYpP HEHPOUMMYHOIHAOKPUHHON
cdepsl opranusma [32].

DeHOMEeHOJIOTHA KIHHHYEC-
koro npumeHeHuss KM, a takxke

When evaluating the integral index of “secondary”
disease development degree, namely the BM recipients
survival (Fig. 4), it should be noted its distinct
confirmation of syndrome manifestation peculiarities
in the form of a change in recipient’s body weight and
immune system organs’ indices. The lowest survival
of recipients was noted in 1%, 5%, 6™ groups within all
observation terms.

When comparing the data in Fig. 3 and 4 there was
established that independently on a type of transplanted
BM the most manifested thymus hypoplasia was noted
to the 50™ day. It is from that time there was a sharp
increase in recipient’s death rate, that can be
characterised as the development of “trace” response
on progressing dysfunctional state of thymus: regulator
of many structures of neuroimmunoendocrine sphere
of organism [32].

Phenomenology of clinical application, as well as
the recent data about the mechanism of secondary
disease development, which base is GVHD, orient us
to the fact, that the main link of cascade-like
developing reaction of this type is the dysbalance in
cytokine production of inflammatory and anti-
inflammatory patterns of immune inflammatory
reaction [13, 17, 18, 23, 25, 33]. At the same time it is
important that such a dysbalance is a result of not only
dysregulatory state of immune reactive T-lymphocytes,
but some other factor-producing cells of lympho-
hemopoietic microenvironment of BM recipient and
transplant [11, 31, 35], acting as accessory-regulatory
elements [5, 36]. For example, an increased elimination
of these cells from BM or their hyperplasia in this organ

TOJyYCHHBIC B [IOC/IC/IHEE BPEMA o 120
JIQHHbIE O MEXAHN3ME PA3BUTHA 540 |
“BTOpHYHOMN O0JIE3HN ", B OCHOBE ‘,_145 \‘f
rotopoi nexut PTIIX, opuenTn- é 8 80 - §
PYIOT HAC Ha TO, YTO OCHOBHOE Qe %
3BEHO KacKaJIHO pa3BUBAIOIICH- °ﬂ_§ 55 §\
Cs PEAKIIMK JIAHHOTO THIIA — JIC- [ <@ §
GanaHc NPOAYKLUMA LMTOKMHOB € = %
BOCHA/IUTENBHOTO  POTHBOBOC- 3.2 40 %
NAJTUTEIBHOTO NATTEPHOB MM- S g §
MYHOBOCTIAIUTELHOM peakiiu =20 A ‘%
[13,17, 18,23, 25,33]. lipuotom. & §
B&)XHO, UTO TAKOTO poja aucOa- 0 -+

JIaHC SBJISIETCS CIIEICTBUEM HE 30
TOJIBKO THCPETYISITOPHOTO COC-
TOSTHUSI AIMMYHO-PEaKTUBHBIX T-
TUMQOIUTOB, HO U PSJIa IPYTHX
(hakTOp-IIpOAYUPYIOMIUX KJIe-
TOK JTUM(OTEMOIIO3THIECKOTO
MUKPOOKPY>KEHUSI pELUITUECHTA U
tpancruiantata KM [11, 31, 35],
BBICTYIAIOIIKX B POJIM aKLIECCOP-
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40 50 70
Cytkn Days

Puc. 4. BenkrBaeMOCTB JIETaTHHO OOTYUSHHBIX MBIIICH MOCITE TpaHCIUIaHTanui KM:
Il - untaktHOTO (1-5 Tpynma); P2 — uaTaktHOTO aymoreHHoro 6e3 AKKM (2-s
rpynna); []— currensoro (3-s rpymma); [ — amrorenHoro K-1I (4-s rpynma); []—
annorenHoro K-I (5-s rpynmna); [ — annorennoro K-1I + AKKM (6-s rpymnma). 3a
100% (crutonIHas TMHUSA) IPHUHATH TOKA3aTeN HHTAKTHBIX JKUBOTHBIX.

Fig. 4. Survival of lethally irradiated mice after BM transplantation: il — intact (1*
group); e intact allogenic without BMAC (2"group); [[] — syngeneic (3" group);
[0 - allogenic C-11 (4"group); []— allogenic C-I (5" group); [ — allogenic C-II +
BMAC (6" group). Indices of intact animals were assumed as 100% (solid line).
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HO-pETyIATOPHBIX 3JIeMeHTOB [5, 36]. Ilokaszano, Ha-
MIPUMEp, YTO MOBBIIIEHHAs ATMMUHAINS TaHHBIX KJle-
Tok 13 KM mnu ux rumepmiasusi B 3TOM OpraHe
00yCJIOBIMBAIOT U3MEHEHHE €r0 IeMOMOATHYECKON
(YHKIMHU, ONOCPEIOBAHHOE BIHMSHHE Ha KOTOPYIO
oka3bIBarOT T-KkieTkH [5, 9, 30, 33, 34]. M3 atoro cie-
IyeT, YTO B MPOSIBICHUH HUMMYHOPEAKTUBHOCTH
TpancmianTata KM cymecTBeHHYIO POJIb UTPAET €T0
KOMITOHEHTHBIN cocTaB. [lonydeHHble JaHHbIE MOJ-
TBEPXKJIAIOT TO, YTO 110 BCEM BBIOPAHHBIM KPUTEPUIM
OIIEHKH BBIPAXEHHOCTH PAa3BUTHUS “BTOPUUHOM O0JIe3-
HU B 3HAYUTENHHOM CTENIEHHN 3aBUCUT OT KOMIIOHEHT-
HOTO COCTaBa TpaHCIUIaHTaTa. Tak, CXOIHbIE Pe3yib-
TaThl MOJYYEHBl B TPyMNIax >XUBOTHBIX, KOTOPBIM
TPaHCIUIAHTHPOBAIKN MOIM(UIIMPOBAHHBIN aJlIIOT€H-
b1t KM. Hanpumep, PTIIX-akTUBHOCTH HATUBHOTO
KM ©Ob11a 6113Ka KPHOKOHCEPBUPOBAaHHOMY B PEXKHME
K-I, a matuBHoro 6e3 AKKM — B pexume K-II.
HobaBneHne K KpUOKOHCEPBUPOBAHHOMY B PEKUME
K-IT xoctHOMYy MO3ry AK B KOHLIEHTpalUu, COOTBET-
cTByromeil HatuBHOMY KM (15-18%), “BoccTanas-
nuBaeT” PTIIX-akTUBHOCTH 10 ypOBHS HATHUBHOTO.
CnenoBarensHo, pexkuMm K-II BricTymaeT B maHHOM
ciy4yae Kak (paKTOp CEeNeKTHBHOM 3IMMHUHAIMU W3
tpanciiantata KM ¢pakuun AK, uto Obuto moj-
TBEPXKJICHO MPH OTIPE/ICIIEHUH KOJIOHUEO0pasyromeit
AKTUBHOCTHU KPUOKOHCEPBUPOBAHHOTO KOCTHOTO MO3Ta
[4, 7]. Kpome ToTrO, 3TOT (paKT MOATBEpKIAET BaK-
HOCTb KOMIIOHEHTHOT'O COCTaBa TPaHCIIJIaHTAaTa, OKa-
3pIBas “TpaHcriaHTabuiIbHOCTE” AKKM, mpucyt-
CTBHUE KOTOPBIX B ayutoreHHoM KM “obecrnieunBaer”
€ro HMMYHOpPEaKTUBHOCTb. He mckimodeHo, 4To
noBbinenue PTIIX-aktuBHoctu KM nocie “Bo3Bpa-
mieHus” B cycren3uto AK 00ycCIIOB/ICHO OBBIIIICHHBIM
coJiepKaHuEM B 3TOHM (paKIIi UMMYHOPEaKTUBHBIX
T-knerok. Hampumep, ppakius AKKM ycunusaer
nHayKnuo octpoi PTIIX npu ux COBMECTHOM BBe-
JICHUH O cruieHormTamu [ 17, 32]. OmxHako noxydeHHbIe
JaHHBIE TTO3BOJISIOT MPEAINOoNaraThb, YT0 BaXKHBIMH B
9TOW (paKkUMM SIBISIOTCS KJIETKH, OTHOCAILINECS K
aKIECCOPHO-PETYISITOPHBIM LIUTOKUH-TIPOAYLIUPYIO-
muM 3neMeHTaM cTpoMmsl KM, Ha BakHYIO poJb
koTopbix B uHuuuanuu PTIIX HeogHOKpaTHO yKa-
3bIBANIOCH [22, 27, 28]. IMEHHO 3TU KIIETKH y4yacT-
BYIOT B Pa3BUTHH TaK HAa3bIBAEMOIO “IUTOKUHHOIO
mropma” u octpoit popmer PTIIX mpu mepecanke
rucronecomectuMoro KM. CrienoBaTensHO, IPUCYT-
cTBUE 3TUX KjIeToK B KM umMmeeT onpeneseHHYIo
3HaYUMOCTb U TIPU PA3BUTHHU XPOHHYECKOH (HOPMEI
PTIIX, T.e. “BropuuHoii Oose3HN”.

BbiBOABI

Takum 06pazoM, anpoOUPOBAHHBIC PEIKUMBI KPHO-
KOHCEPBUPOBAHUS BBICTYNAKT B polik (pakTopa
SIUMHUHAIIMN WM, IO KpalHeHd Mepe, MHTHOUIHH
(YHKIMHY aKIIeCCOPHO-PETYISITOPHBIX 31eMeHTOB KM,
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was shown to stipulate a change in its hemopoietic
function, which was indirectly affected by T-cells [5,
9, 30, 33, 34]. It proceeds that its component com-
position plays a significant role in manifestation of BM
transplant immune reactivity. The data obtained confirm
the fact, that the manifestation rate of “secondary”
disease development depend in a significant extent by
all selected estimation criteria on a transplant’s com-
ponent composition. Thus, similar results were obtained
in groups of animals with modified allogenic BM
transplanted using different ways. For example,
GVHR-activity of native BM was close to the cryo-
preserved one with C-I regimen, and native without
BMAC - with C-II regimen. Addition into bone
marrow, cryopreserved by C-II regimen, of AC in the
concentration, corresponding to the native BM (15-
18%), “recover” GVHR-activity up to the native one.
Consequently, C-II regimen acts in this case as the
factor of selective elimination from BM transplant of
AC fraction, that was confirmed when determining
colony-forming activity of cryopreserved BM [4, 7].
In addition, this fact confirms the importance of
transplant’s component composition, by proving the
“transplantability” of BMAC, which presence in
allogenic BM “provides” its immune reactivity. It is
not excluded that an increase in BM GVHR-activity
after being “returned” in AC suspension is stipulated
by the augmentation of immune reactive T-cells content
in this fraction. For example, BMAC fraction streng-
thens the induction of acute GVHR at mutual intro-
duction with splenocytes [17, 32]. However, the data
obtained allow to assume that important cells in this
fraction are those, relating to accessory-regulatory
cytokine-producing elements of BM stroma, which
significant role in GVHR initiation was often indicated
[22, 27, 28]. Namely these cells participate in the
development of so-called “cytokine storm” during
histoincompatible BM grafting and acute GVHS form.
Consequently, these cells presence in BM has a certain
importance at chronic GVHR form development as
well, i.e. “secondary” disease.

Conclusions

Thus, the approved cryopreservation regimens act
as eliminative factor or, at least, inhibition of function
of accessory-regulatory BM elements, being a part of
BMAC fraction. By other words, with alteration of
the certain parameters of cryopreservation conditions,
moreover not only of freeze-thawing process, we can
select those, which can reduce immune reactivity of
BM allotransplant, i.e. GVHR manifestation extent.

Data, characterising peculiarities of GVHR
development after transplantation of BM, modified by
component composition confirm this pathology being
a complex multistep process. Cell elements of both
myelotransplant and recipient’s organism participate
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Bxoasmux B coctaB ¢ppakumu AKKM. [dpyrumu
CIIOBaMH, BapbUPys ONpEAeIEHHBIMU MapamMeTpaMu
YCIIOBUH KPHOKOHCEPBUPOBAHMSL, IPUYEM HE TOJIBKO
MPOLECCOM 3aMOpaKUBaHUI-OTTAUBAHUS, MOXKHO
nofo0Opark Te U3 HUX, KOTOPBIE MOTYT CHUXKATh HMMY-
HOpEaKTUBHOCTH anoTpanciuiatara KM, T.e. ctenens
npossiaenus PTITX.

JanHble, XapaKkTepHu3yoImue 0COOEHHOCTH pas3-
Butusa PTIIX mocne TpaHcmuianTanuu MoguduIm-
pPOBAaHHOTO MO KOMIIOHEHTHOMY coctaBy KM, mnoxu-
TBEP)KIAIOT, YTO 3TA MATOJOTHS SBISETCS CIOKHBIM
MHOTOCTYIIEHYAThIM TIporieccoM. B ee mHAyKIMu n
MOAAEp)KaHUH TEUEHHS YJacTBYIOT KJIETOUYHBIE
3JEMEHTHl KaK MHUEJIOTpPAHCIUIaHTaTa, Tak U Opra-
Hu3Mma peuunueHta. Kak ormeueno B [14, 28],
BaKHOCTb U3MEHEHUS COJEpKaHMs B TPAHCIIIIAaHTATe
AKKM otpaxaeTcs B TOH WJIM WHOW CTENEHU
MIPaKTUYECKHU Ha BCEX OLIEHEHHBIX Moka3arensx. Ho
Ba)XHO W JIPYTro€, YTO y JKMBOTHBIX, IEPEHECIINX
“BTOpUYHYIO 00JI€3Hb ", HPAKTHYECKH 10 KOHLIA CPOKa
HaOJNIONEHUS 3TH MOKa3aTeNl OCTaBaJUCh U3Me-
HEHHBIMHU B CPAaBHEHHUH C KOHTPOJIEM. DTO CBUAETENb-
CTBYET O TOM, YTO JIaXe ITOCJIe MUHIMH3AIUU CTETIEHN
nposasienus PTIIX BpiOpaHHBIM HaMu MyTeM ee
XPOHUYECKH TeKyIas (hopma MPUBOIUT K CYIIECTBEH-
HBIM ¥ JJIUTENbHBIM HapyUIEHUAM COCTOSHHSA
“Oomuromeocrasa” [19] u Tpebyer cneunanabHON
MOJIEPKUBATOIIEH TEPAITNH, BKIIOYAIOLIEH 1 IMMYHO-
Monynupyoomuii komnoneHt [28]. Takoe 3aknroueHue
NPHUHATO Ha OCHOBAHUHM IOJYYEHHBIX JAHHBIX O
COCTOSIHMHU LICHTPAJIbHBIX U IepUQeprIecKux TuMpo-
HUIHBIX CTPYKTYp OpraHM3Ma OIBITHBIX >KMBOTHBIX.
JleficTBUTENBHO, MOTYYEHHBIE YKCIIEPUMEHTAIbHBIC
Pe3yNbTaThl MOATBEPKIAIOT (aKT Pa3BHTHS THIIO-
a3y TuM@ouHbIXx oprano npu PTIIX kak
00s13aTeIbHOT0 KOMIIOHEHTA JaHHOU matonoruu [12].
CrnexyeT MOAYEpKHYTh, YTO Takas (PEHOMEHOJIOTHS
SIBIISICTCSI PE3YJIFTATOM OTBETHOW peakiuu jmumMdo-
WAHBIX CTPYKTYP Ha pa3BUTHE MOIIHOTO CTPECCOPHOTO
¢akropa B Bune PTIIX [10, 12]. Ha stom ¢one B
OPTaHOTKAHEBBIX CTPYKTYpax C BBICOKHM COJEp-
xaHueM T-1uM¢onuToB (B IEpBYIO OYepeb, TUMYCE),
YYBCTBUTENBHBIX K NIIOKOKOPTUKOU/1aM, UIMEIOTCS BCE
MIPENOCHUIKH pa3BUTHS BbIpa)KEHHOW HHBOMIIOLMHU. B
9THUX YCJIOBHUSX B TUMYCE, KaK OCHOBHOH CTPYKTYypE,
MPOAYLMPYIOLIEN ITMPOYANIINIA CIEKTP PETYIATOPHBIX
cyOcTaHIni (XeMOKHHBI, IMTOMEIUHEL U T.11.) [13, 14,
18], mensieTrcs cOamaHCUPOBAHHBIA CIEKTP UX
NPOAYKINH, YTO TAaK)XE CYIIECTBEHHO BJIHSIET Ha
pa3zbalaHCUPOBKY COCTOSIHHSA ‘“‘OGomuromeocrtasa’
[21]. DTOT TE3WC MOATBEPKAACTCS YETKONH KOPPEIIs-
LHMeN Hadana Mepuoia BBIPAXKEHHON MHBOIIOLUHU
TAMYyCa M THOENH MBIIIeH-penunueHToB. JanHbIi
(axT, Io-BUANMOMY, UMEET IPHUKIIATHOE 3HAUCHHE IS
[IPOBEJEHHS COOTBETCTBYIOIIEH Tepanuu B OMIpere-
JIeHHble CpoKu pa3BuTus cunapoma PTIIX, HO
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in its induction and course maintaining. As noted in
papers [14, 28] a significance of content change in
BMAC transplant affect more or less practically all
estimated indices. But the fact, that in animals, which
had “secondary” disease these indices remained
changed in comparison with the control was also
important. This testifies to the fact, that even after
minimising the extent of GVHR manifestation rate by
the way we chosen, its chronically proceeding form
results in considerable and long-term disorders in “body
homeostasis” state [19] and requires special
maintaining therapy, including immune-modulating
component as well [28]. This was concluded basing
on the data obtained about state of central and
peripheral lymphoid structures of experimental animals’
organism. In fact, the obtained experimental results
confirm the fact of lymphoid organ hypoplasia
development at GVHR as an obligatory component of
this pathology [12]. It should be emphasised that such
phenomenology is a result of lymphoid structure
response on the strong stress factor development in
the form of GVHR [10, 12]. At this background in
organ-tissue structures with a high T-lymphocyte
content (primarily thymus), being sensitive to
glucocorticoids there are all premises for manifested
involution development. Under these conditions in
thymus, as the main structure producing wide range
of regulatory substances (chemokines, cytomedines
etc.) [13, 14, 18] there is a change in balanced range
of their production, that affects in a considerably extent
the misbalancing of “body homeostasis” state as well
[21]. This thesis is confirmed by a distinct correlation
of manifested thymus involution period beginning and
mice-recipients death. Apparently, this fact has an
applied value in performing corresponding therapy
within certain terms of GVHR syndrome development,
but needs further experimental approval.
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