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OKcIepruMEeHTaIbHO OATBEPIK/IeHa BO3SMOKHOCTD
CHW)KEHUSI MMMYHOPEAKTHUBHOCTH aJJIOT€HHOTO
kocTHOTO Mo3ra (KM) B Buzie 605Ie3HM ‘TpaHCIUIAHTAT
npotuB xo3auHa” (BTIIX) usmenennem cOamancupo-
BAaHHOTO COZIEPKAHMS B HEM aKIIECCOPHO-PETYIATOP-
HBIX KJIETOK KPOBETBOPHOTO MHUKPOOKPYKEHUS
KPUOKOHCEPBUPOBAHUEM IIPH ONPEICICHHBIX PEXKH-
Max [2, 3]. OnHako HapsiAy CO CHUXKEHUEM UMMYHO-
PEaKTHBHOCTH KPUOKOHCEPBUPOBAHHBIN MHEIOTPAHC-
[JIAHTAT CHIIKAJ U TEMOTIO3THYECKUU TOTEHIIHAIL.
B03MOXXHOCTh M3MEHEHUs KOMIIOHEHTHOI'O COCTaBa
MHENOTPAHCILIAHTaTa U ero (YyHKIMOHAJIbLHOTO
MIOTEHIIMAJIa HE ANMMHHALKEH, a JOMOIHUTEIHHBIM
BBEJIEHUEM C HUM KIIETOK, 00JIaJafoINuX PEeryisiTop-
HOW aKTHUBHOCTHIO, OTpeaenuia Heo0X0AMMOCTh
[TOKCKa COTPAaHCIUIAHTHPYEMOT0 MaTepraa ¢ TAaKUMHU
XapaKTepPUCTUKAMH.

K nacrosiimemy BpeMeHH HaKoIUIeHa HH(OpMAIUsI
0 BBIpQXXEHHOW MMMYHOMOIYJIUPYIOIIEH ClIOCOOHOC-
TH TIPOAYKTOB SMOPHO(ETOTIANIEHTAPHOTO KOMILIEK-
ca ([T2®IIK) [4]. OcoOslif HHTEpEC MPECTABISIET HX
TPOTMTHOCTh B OTHOIICHWH KJIETOK C CYNpPEeCCOPHOMN
¢dynkmueit. GeranbHas nedens (OII), nHanpumep, Ha
MIPOTSHKEHUH TIOYTH BCETO CPOKA TeCTAINN TPOJTYIIH-
pyeT a-QeTonpoTewH — BaXHEHIINN TPUTTEPHBIN
(akrop T-muMpOUNUTOB € CynpeccOpHOIl aKTUBHOC-
TeI0. DeTanpHas MnevYeHsp 00JIafaeT TakKe BBICOKOM
TreMOIO3TUYECKONH aKTMBHOCTBIO H, CIIEIOBATEIBHO,
MOXXET OBITh UCIOJIb30BaHA KaK COTPAHCILIAHTAT
aJIJIOTEHHOTO KPHOKOHCEPBUPOBAHHOTO KOCTHOTO
Mo3ra (kKM), criocoOHBI OHHOBPEMEHHO MOBBIIIAT
KPOBETBOPHYIO (GYHKIIHIO 1 MUHIMH3UPOBATH Pa3BH-
THE UMMYHHOTO KOH(IIUKTA.

Ilenp maHHOW PabOTHl — IKCIEPUMEHTAITBHOE
000CHOBaHHE BO3MOXXHOCTH HCITOJIb30BaHUS KIETOK
(heranpHoi neuenu (KOIT) kak MomyasiTOpa UMMYyHO-
1 FeMOIIO3TUYECKON aKTUBHOCTH ajiloreHHoro kKM
Y TIOBBIIIIEHUS €70 3alIUTHOTO MOTeHIINANA.
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There has been experimentally proved the pos-
sibility to reduce the immune reactivity of allogenic
bone marrow (BM) as “graft versus host” response
(GVHR) by changing in it a balanced content of the
accessory-regulatory cells of hemopoietic microenvi-
ronment with cryopreservation under certain regimens
[2, 3]. However along with a decrease in the immune
reactivity the cryopreserved material reduced hemo-
poietic potential as well. The possibility to change a
myelotransplant’s immune competent composition and
its functional potential not with elimination, but addi-
tional introduction with it of cells with regulatory acti-
vity, determined the need in searching for a cotrans-
planted material with these characteristics.

Nowadays there has been accumulated the infor-
mation about a manifested immune modulating ability
of products of fetoplacental complex (PFPC) [4]. Of
a special interest is their tropism towards cells with a
suppressive function. Fetal liver (FL), for example,
within all gestation term produces 0 -fetoprotein: most
important trigger factor of T-lymphocytes with a
suppressive activity. Fetal liver possesses a high
hemopoietic activity as well and, as a result, may be
used as a co-transplant of allogenic cryopreserved bone
marrow (cBM), being capable of simultaneous aug-
mentation of hemopoietic function and minimisation
of immune conflict development.

This research was targeted to experimentally sub-
stantiate the possibilities for fetal liver cells (FLCs)
usage as a modulator of immune and hemopoietic
activities of allogenic cBM and an increase in its pro-
tective potential.

Materials and methods

Balb/c and CBA 4 months’ mice of 18-20 g’ weight
were used in the research. BM and FL cells (13
gestation days) were derived with medium 199,
supplemented by 3% fetal calf serum and 5% sodium
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Martepnaabl 1 meToAbl

B pabote ucnonb3oBaHbl 4-MECAYHBIE MBIIIH
Balb/c u CBA wmaccoii 18-20 1. Knnerku KM u ®I1
(13 cyTok recranuu) moiry4danu Ha cpese 199 ¢ mobas-
neHneM 3%-i SMOpUOHATBHOM TeNAYbel CHIBOPOTKH
u 5%-ro nutpara Hatpus. [IporpaMMHOe 3aMOpaxu-
Banne KM mpoBonunu Ha ycranoBke YOII-6 (CKTh
¢ OI1 NTTIKuK HAH VYkpaunsl, r. XapbKOB), HCIIONB3YS
pexxum: 1°C/mun 1o —25°C ¢ nocnenyromum norpy-
KEHHEM B JKUIKUU a30T, oTorpeBanu npu 41°C Ha
BomstHOM OaHe. KOoCTHBIH MO3T KPpHOKOHCEPBHPOBATIH
O[] 3aIIUTON KPHUOIIPOTEKTOpA AUMETHIICYIb(oKCcHIa
(AMCO) B xoHuenTpauuu 7,5%.

Mpmmam nuann CBA, 00:1y4eHHBIM J1€TaIbHOM J10-
30#1, BHyTpHBeHHO BBOAMIN KKM B 103€ 5% 10°/MBIIIITH
(cunrennas cucrema). OGIydYeHHBIM B TOW e J103€
MbIlIaM JUHUHU Balb/c BHyTpHBEHHO COTpaHCIIaHTH-
poBanu KKM u K®II meimeit nuaun CBA 13 gueit
recTanuu (aJUIOTeHHast cUcTeMa) B 103€ SX10%/Mbliiib.

HNurencuBnocts pasputus BTIIX ouenuBanu mo
HUHJEKCY CENE3€HKH, KOJINYECTBY AAPOCOAEPIKAIINX
KJIETOK TUMYCa U BBKHBAaEMOCTH KUBOTHBIX. [IpoBo-
IWIACH OMOXUMHUYECKHE M UMMYHOJIIOTHYECKHE HC-
cinenoBaHus: coxepkanust C-peakTHBHOTO Oenka
(CRP-Latex), cuamoBbIX KUCIOT (pe30pUHHOBHIN
METOJI), CEpOMYKOHIOB (TypOOMETPHUECKHIA METOJ)
[6]. DkciepuMeHTabHBIC JaHHBIC CTATHCTUYECKU
obpabareiBanu mo merony dumepa-CThiogeHTa B
ANeKTPOHHBIX Tabmuiax Microsoft Excel 2000.

Pe3yAbTatbl M 00CYy)XAeHHue

[IpoBeneHs! OMOXUMHUYECKHE U MMMYHOJIOTHYEC-
KHE HCCJIEJOBAHMs, KOTOPbIE MO3BOJIUIN MOIYyYUTh
HOBBIE Kaue€CTBEHHBIE XapaKTEPUCTHUKHU Pa3BUTHUSA
BTIIX n cpaBHUTENBHYIO OLIEHKY BOCHAIUTEIBHOIO
porecca, IpOTEKAOMIIETro MPH BBECHUH aJUIOT€HHO-
ro kKM u kKM ¢ ®II. Vxe ¢ 7-X cyTok mocie BBeze-
Hus amnoreHHoro KKM Hauan yeennuuBatscst CPB,
KOTOPBIH ABJISIETCS [IEHTPATbHBIM KOMITOHEHTOM OCT-
poit ¢a3er Bocniasienus. CymiecTByeT IpsiMasi CBSI3b
MEXly U3MEHEHHEM €TI0 YPOBHS TSDKECTH U JUHAMUKHU
KJIIMHUYECKUX MPOSABICHUM BocnaneHus. YeM Bblie
rxoHneHTpanus CPb, Tshkenee mporekaer Bocmam-
tenpHBIHA nporiecc [6]. Conepxanre CPb O0b110 MOBHI-
LIEHO BIUIOTH 10 50-X CYTOK, TOT/Ia Kak IIPH COYETaH-
HoM BBeJieHUH aitoreHHoro KKM ¢ KOII yxe na 30-¢
CYTKH OTMEYaji CHIKEHHE BOCIHAIUTEIHHOTO IMPO-
mecca co CiabOMOJIOKUTEIHHBIM PE3yNbTaTOM, a K
70-M — oTpHuaTensHbIM (pHC. 1).

O pa3BUTHH UMMYHHOTO KOHQUINKTA CBUICTENbCT-
BYyET U TOBBIIIIEHNE Ha MPOTsHKeHNU 50 CyTOK conep-
JKaHHS CHUAJIOBBIX KHCJIOT, KOTOpOe Halironaercs u
npu psage npyrux ANU3, conpoBoxaaronmxcs Bocmna-
JIUTEIBHBIMU TIpouieccamu [6]. [Ipu coueTaHHOM BBE-
neanu KKM u KOII Takoe yBenmueHne HaOIIOMaI0Ch
ToNBKO 10 30-X cyTOK, K 70-M — mOKa3areiasb npuoIu-
JKaJcsl K KOHTPOIto (puc.2).

NMPOBJIEMbI
KPUOBMOJIOIUM
T. 18, 2008, Ne1

citrate. BM programmed freezing was realised by
means of UOP-6 device (Special Designing and
Technical Bureau with Experimental Unit, Kharkov),
using the following regimen: 1°C/min down to —25°C
with further immersion into liquid nitrogen, then
thawing at 41°C on water bath. Bone marrow was
cryopreserved under 7.5% dimethyl sulfoxide protec-
tion.

Cryopreserved BM in 5x10%mouse dose (synge-
neic system) was intravenously injected to the lethally
irradiated CBA mice. Balb/c mouse, irradiated with
the same dose received intravenously the cBM and
FLCs co-transplantation of CBA mice of 13 gestation
days (allogenic system) in dose of 5x10°/mouse.

The intensity of GVHR progress was evaluated by
the spleen index, number of nucleated thymus cells
and animal survival. Biochemical and immunological
studies such as: C-reactive protein (CRP) content
(CRP-Latex), sialic acids (resorcinol method), seromu-
coids (turbometric method) were carried-out [6].
Experimental data were statistically processed using
the Fisher-Student’s method by Microsoft Excel 2000.
software

Results and discussion

There were performed the biochemical and immu-
nological studies, which enabled to obtain the new
qualitative characteristics of GVHR development and
a comparative estimation of inflammatory process,
proceeding during allogeneic cBM and cBM with FL
introduction. The CRP, being a central component of
acute inflammatory phase, started to increase even
after the 7" day of allogeneic cBM introduction. There
is a direct link between the changes in its severity level
and the dynamics of clinical signs of inflammation.
Higher is CRP concentration, the more severe is
inflammatory process [6]. CRP content was increased
up to the 50" day, meanwhile under combined
introduction of allogenic cBM with FLCs a decrease
in inflammatory process with slightly positive results
and negative ones was observed even to the 30" and
70" days, correspondingly (Fig. 1).

An increase in sial acid content within 50 days,
observed under some other AID, accompanied with
inflammatory processes, testifies to the immune
conflict development as well [6]. Under BM and cFL
combined introduction such an increase was observed
only up to the 30" day and to the 70" one the index
approached the control (Fig . 2).

Determination of seromucoids (specific glyco-
protein) is of the most diagnostic value to find-out the
slow inflammatory processes, which growth testifies
to their activation even if clinical symptoms have not
been manifested yet [6]. In this experiment when only
c¢BM was introduced an increase in seromucoids was
noted up to and including the 50" day, but slight
decrease was only to the 70" one. When introducing
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Puc. 1. Conepxanue CPb mocine coTpaHCTIIaHTaIly KpUo-
KoHCcepBUpoBaHHOTO ajuioreHHoro KM ¢ knerkamu OII:
M — cunrenssii kKM; O — xKM; 0 — kKM+®II.

Fig. 1. CRP content after transplantation of cryopreserved
allogeneic BM with FL cells: ll—syngeneic cBM; 00— cBM;
O - cBM+FL.

Ompenenenre CEpOMyKOUI0B (0cO00T0 BHIA TITH-
KOTIPOTENI0B) IMEET HanOOJbIIIee TUArHOCTUIECKOE
3Hau€HUE NI BBIABJICHMS BAJOTEKYIIHX BOCHAJIH-
TEJIbHBIX MPOLIECCOB, MOBBIIIEHNE KOTOPBIX CBUAE-
TENBCTBYET 00 NX aKTHBAIMH, Ja’Ke €CIIH KIMHUYEC-
KHE CHMIITOMEI €Ile He MposBMWINCh [6]. B manHOM
9KCHEPUMEHTE NPHU BBEACHUHU TonbKo KKM moBbIIIe-
HHUE CEPOMYKOHI0B OTMeUa 0 50-X CyTOK BKJIFOUH-
TEJbHO, a HE3HAYUTEIHFHOE CHIDKEHHE — TOJIBKO K 70-M
cytkaM. [Ipu BBenenuu kKM c¢ K®II yBenuuenue
Habmonanock 10 30-X CyTOK, 3aTeM ITOCTENeHHO CHU-
xasch ¢ 40-x mo 70-e cytku (puc. 3).

[IpoBeneHnHbie OMOXMMHYECKHE W UMMYHOJIOTH-
YeCKHe WCCIIeOBAaHUS MOATBEPAIIIN IIeecoo0pas-
HOCTb NpuUMEHeHUs1 coueTanHoro BBenaeHuss KOII ¢
aitoreHHbIM KKM, KOTopbIe CrIoCOOCTBOBAIIM CHIKE-
HUIO BBIPA)KEHHOCTH BOCTIAJIUTEIHHOTO IpoIIecca mpu
BTIIX. Cotpancmnanrarus KOII ¢ amnorenasiv kKM
CHHXPOHHO CHMYKaJIa I0Ka3aTenH yxe nocie 30-x cy-
TOK, a K 70-M — BO3BpaIllaja oka3areian K KOHTPOJIIO,
torna kak 0e3 @Il mokazarenn k 70-M cyTkam He
BOCCTAHABJIMBAINCH (pHC. 4).

[Ipuznakamu passutus bTIIX Taxke sABistoTCS
CIUIEHOMETaNIN U TUIomiazud TuMyca. [lomydennsie
HaMU JaHHBIE TOATBEPKAAIOT CHIKEHNE KOJTMIECTBa
KJIETOK B TUMYCE M yBEJIMYECHHUE MACCHI CEJIe3eHKU
(puc. 5, a). B a70i1 %e rpynne Obl1a oTMeueHa 00JIb-
mas rudenb )KUBOTHBIX (pHC. 5, 0).

Corpancmantanus KOII ¢ anmoreansim kKM
MTOJTHOCTHIO BO3BpAIliaia K HOpMe MTOKa3aTeib HHAEKCa
CEJIC3EHKH, IOAUEPKHUBasi CHIKEHHUE €€ MacChl Y PeLu-
nuenToB ajutorenHoro kKM (puc. 5). Yxe na 50-e cyt-
ku, mocne corpanciuiantanuu KOII, mabnroganock
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Puc. 2. ConepxaHue CHaIOBBIX KHCIJIOT IOCIE COTpPAHC-
TUTAHTAIIUN KPHOKOHCEPBUPOBAHHOTO aJuToreHHoro KM ¢
kinetkamu OII: Wl — cunrenssiii KKM; O — kKM; O —
kKKM+®IT.

Fig. 2. Sial acid content after co-transplantation of cryopre-
served allogeneic BM with FL cells: ll — syngeneic cBM;
O - cBM; O- cBM+FL.

c¢BM with CFL their increase was observed up to the
30" day then gradually decreasing from 40" to 70™"
days (Fig. 3).

The performed biochemical and immunological
studies confirmed the expedience for applying a
combined introduction of CFL with allogenic cBM,
which contributed to a decrease in inflammatory
process manifestation at GVHR. CFL and allogenic
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Puc. 3. Conepxkanue cepoMyKOUIOB TIOCIIC COTPAHCILIAH-
TalM¥ KPUOKOHCEPBUPOBAHHOTrO ajutoreHHoro KM c
kinetkamu OII: M — cunrensusii kKM; O — kKM; O —
kKKM+®IT.

Fig. 3. Seromucoid content after co-transplantation of
cryopreserved allogeneic BM with FL cells: l— syngeneic
¢BM; O - ¢cBM; O - cBM+FL.
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Puc. 4. CuHXpOHHOCTH ITOKa3aTesel BocranaeHus B quHamuke nposisienns bTIIX: a —mocie Tpancrurantaunu kKKM; 6 —
corpanciuianTanui KKM u ®I1: [0 — cuanoBble KUCIOTH;, —44— — cepomyKouibl; —M— — CPB.

Fig. 4. Simultaneity of inflammation indices in dynamics of GVHR manifestation: a— after cBM transplantation; b—cBM
and FL co-transplantation: [J— sial acids; - — seromucoids; —-#- — CRP.
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Puc. 5. OcnoBHble nokaszarenu BTIIX nocne coTpaHCcIIaHTanuy KpHOKOHCEPBUPOBAHHOTO ajoreHHoro KM ¢ kinetkamun
@I1: a — HHIEKC CENE3EHKH U KOJIMYECTBO SIEPHBIX KJIETOK B THMYCE; O — BEBDKUBAEMOCTh penunueHtos; O — UC; - —
KOJIMYECTBO AAEPHBIX KIETOK B TUMYyce (50 cyTkn); —ll- — KKM; -4~ — kKKM+®II; — — cunrennsiii KM.

Fig. 5. Main indices of GVHR after co-transplantation of cryopreserved allogeneic BM with FL cells: a is spleen index
and a number of nucleated cells in thymus; b is recipients’ survival; O — spleen index; —4— — number of nucleated cells

in thymus (50 days); - — ¢cBM; & — cBM+FL; — — syngeneic BM.

JOCTOBEPHOE YBEIMYEHHUE KOJIHUUYECTBA KIJIETOK B
TUMYCE.

BrrKrBaeMOCTh PEIMIIUEHTOB, SIBISACH WHTET-
palbHBIM TOKa3aTelleM OLEHKM MHTEHCUBHOCTH
nposieinenus BTIIX, Takxke monreepauia croco6-
HocTh KOII cHMXaTh UMMYHOPEAKTUBHOCTD aJlIo-
MHUEJIOTPAHCIUIAHTAaTa, yMEHbBIIAsi CMEPTHOCTH KHUBOT-
HBIX JaHHOH rpynnsl k 70-M cyTKaMm.

BbiBOABI
IIpoBenenHbie nccie0BaHUs TO3BOJISIFOT CJIeJ1aTh
Ba)kHBIN BbIBOM, uT0 KOII npu corpaHciaHTauuu ¢
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cBM co-transplantation decreased simultaneously the
indices even after 30 days, but got back the indices to
the control by the 70" one, meanwhile free of FL they
did not recover to the 70" day (Fig. 4).
Splenomegalia and thymus hypoplasia are also the
signs of GVHR development. The data obtained
confirm a decrease of cell number in thymus and
spleen mass growth (Fig. 5, a). In the same group quite
a high animal death rate was observed (Fig. 5, b).
FLCs and allogenic ¢cBM co-transplantation
recovered the spleen index completely to the norm,
by emphasising its mass decrease in recipients of
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KPHOKOHCEPBUPOBAHHBIM ajliloreHHbIM KM peanuzy-
IOT KaK MUHUMYM JYaJIUCTHYECKYI aKTUBHOCTb, a
MMEHHO CHIXKAIOT €r0 MMMYHOPEAKTUBHOCTb U Yepe3
JIOTIOJIHUTENBHYH aKTHBALIMIO CTBOJIOBOIO FE€MOIIO3-
THYECKOTO KOMIapTMEHTa MOBBIIIAOT 3aLUTHBINA
MOTEHIUAL.
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allogeneic BM. Even to the 50" day after FLCs
transplantation a statistically significant increase of
cell number in thymus was observed.

Recipients’ survival being an integral index of
estimation of GVHR manifestation intensity also
confirmed the FLC ability to reduce the immune
reactivity of allomyelotransplant by reducing the death
rate in this group of animals to the 70" day.

Conclusions

The research performed enables concluding about
the realisation by FLCs under co-transplantation with
cryopreserved allogenic BM of a minimum dual
activity, namely they reduce its immune reactivity and
increase a protective potential via additional activation
of a stem hemopoietic compartment.
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