NMMMYHOOM A Ut MUKPOBUOTTOM A

325

BNUAHUE NPEMNAPATOB, U3MEHAIOWMX COOTHOLIEHWE Th1/Th2,
HA YACTOTY PA3BUTUS KNMHUYECKUX BAPUAHTOB XPOHUYECKOM
PEAKUMWU TPAHCNIAHTAT NPOTUB XO3AHHA

O.T.Kynaesa, E.B.T'oiiman, A.I1.JIbikoB, O.I1.Konecankosa, B.A.Ko31oB

'Y HUH kaunuueckou ummynosocuu CO PAMH, Hosocubupck

MHIyK1IMsE XpOHMYECKON PeaklMKM TPAHCIUIAHTAT IPOTUB XO35IMHA B MOJIYa/UIOTeHHO CHUCTEMe
DBA/2—-(DBA/2xC57Bl/6)F, npusoaur K passutuio Thl- win Th2-3aBUCHMBIX BapuaH-
TOB MUMMYHOITATOJOTMYECKMUX COCTOSSHUHA. M3MeHeHue cootHouwreHusa Thl/Th2 B MomeHT
UHAYKLIMHU C [TOMOIIBIO TIPEIIapaToB C PAa3HbIM MEXAHM3MOM ACUCTBUS Ha KJIETKHM UMMYHHOH
cucTeMbl, casuramomux 6aiaanc Thl/Th2 B cropony Th2 (0ucdheHon A, NeHTOXCUDWILITVH,
MYPaMIWIOMIICOTHUI), TIPUBOIUT K YBEJIWUYECHHUIO V PELIUIIUECHTOB YacTOThI Pa3BAUTUA Th2-3a-
BUCUMOTI0 ayTOMMMYHHOTO JIIOMYCIIOZOOHOIO TJ10OMEPY.IOHE(PPUTA.

KmoueBbie ¢JI0Ba: Xporuueckas peakuyus mpaucnianmam npomus xozaura, Thl/Th2, ducgeno.: A.

NeHMOKCUPUAIUH, MypamMuaounenmuc

IlepeHoC ponUTENBCKUX TUMPOUTHBIX KIETOK MBI-
HraM-TuopuIaM b UMHAyUHPYET PEeaxiio TPaHC-
r1adTar rpotuB xo3ssvHa (PTIIX), Teyenue KOTO-
pOM MOXET 3aBHCETh OT MHOTHUX (PaKTOPOB:. Pa3IU-
YU JOHOPA U PELMITMCHTA 110 [MITABHOMY KOMILIEKCY
TMCTOCOBMECTHMOCTH, KOAUMYECTBA U (PEHOTHUTIA T1e-~
PEHECEHHBIX KJIETOK M T.M. Tak, NpH TPaHCIJIaH-
tauun 100X ]10° xteTok cene3eHKH U auMmdarvyec-
KUX Y3JI0B BHYTPUBEHHO IBYKPATHO ¢ UHTEPBAIOM
B J nHeil B cucreme DBA/2—(DBA/2XC57Bl/6)F,
y caMOK Bo3Hukaer xpouuuyeckasg PTIIX, comnpo-
BOXKIAKOWASICS aYyTOUMMYHHbBIM PacCTPOUCTBOM —
JAIONYCITOA00HBIM TIOMEpYAOHedpHUTOM [6].
Nunyimpya xponudeckyio PTITX no onucaHHoi
CXxeMe, Mbl OOHApYXUJIHU, YTO, HECMOTPA HA TeHe-
THYECKYI0 OJAHOPOAHOCTh peuuiineHro (DBA/2X
xC57BI/6)F,, peakuuss MOXET WATH [0 IBYM Ha-
[PaBJIEHUAM: Y YaCTU MBbILLIENW PA3BUBAETCH AYTOMM-
MYHHBLIH IJIOMEpYyAOHEDPUT (lupus™), KaK OMHCAHO
B IUTEPATYPE, a4 Y OCTATbHBIX BbIPAKEHHOE TMOPaxKe-
HHe MO4YeK OTCYTCTBYET, HO HAOMI0AaeTCst [yOOKOE
NoJaBJIeHUE T'YMOPAIBHOTO OTBETA HA 1-3aBUCHUMBIN
aHTUreH (lupus™). B nepsoMm ciyyae peakuvs UIET

NMpEeUMYIUECTBEHHO MO Th2-, a BO BTOPOM — IIO
Thl-nytu [2].

[ —

Adpec daa xoppencnondenyuu: olga_kudaecva@mail.ru. Kymae-
Ba O.T.

PaHnee HaMM ObBLIO NOKAa3aHO, YTO BBeJeHMe
TU1a3sMUAbL, cTUuMyaupyrome cuuTes MJI-12 B opra-
HU3ME, B JAHHON MONCIW IIPUBOIAUT K U3MCHEHHIO
COOTHOLIEHUS lupus™/lupus— MbllieH B ojaL3v 1o-
CJCIHUX, Hanpap/sas Te4eHUue peakiuy rnmo Thl-3a-
BicrMoMY ITYTH [1]. AHaTOTWUHBIE NAaHHBIE OBLTH
norydeHbl Ha MbIiax (C37Bl/1OXDBA/2)F, [11].

B naHHoO# pabdorte u3yyanach BO3MONKHOCTb U3~
MEHUTh TCYCHUE peakilHMyd B CTOPOHV aKTUBALMUHU
Th2-3aBUCHUMBIX npoueccoB. B kayecTBe Mony.is-
TOPOB HCIIOJIB30OBATMCH IIpernapathbl ¢ pa3HbIM Me-
XaHU3MOM JE€HCTBHUS, CIABUTAIOIIHNE COOTHOLUEHUE

inl/Th2 B cTopoHy ThZ.

METOOAUKA UCCNEANOBAHUSA

B pabote MCroap3oBaid 2-4-MeCI4YHbBIX MbIlLIEU-Ca-
Mok (C57Bl/6XDBA/2)F 1 nunun DBA/2, nony-
YeHHbIX U3 MUMTOMHUKOB “PaccBer” (TOMCK) M 3KC-
MEPUMEHTATBHO-OHUO0IrMYECKON KITMHUKHU f1a00pa-
TopHbIX XKUBOTHbLIX CO PAMH (HoBocuoupck).
MEBILIEeHA COAEPXKANU B COOTBETCTBUM C NMpaBUIAMH,
[IpUHSITHIMKA EBpOMNeNCcCKoN KOHBEHLMEH MO 3aILUTE
XXMBOTHBIX, MCIOJAb3YEMBIX 151 3KCIEPUMEHTAIb-
HbIX U HHBIX Hav4yHbIX Leaeit (Ctpacdypr, 1986). Xpo-
Huueckyio PTIIX MmopenupoBaiyd nyreM nepeHoca
MbiliaM B6D2F1 nuM@pouaHBIX KJIETOK POIUTEILC-
koi TMHUUM DBA/2. Bomuiu kieTku auMmdaTuyec-
KUX Y3JI0B U CENE3€HKHU, BBIIEJIEHHBIX eX femporo B
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crepuibHoil cpene RPMI-1640 (HTTO “Bexrtop”).
Kaxaasg Mbllb-peUMIIMENT Toydana no 63x10° kne-
TOK MyTEM BHYTPUBEHHON MHBEKUMU B 0ObeMe 0.5 mr
Cpenibl IBYKPAaTHO C MHTEPBAJIIOM B 5 nHeii [6].

O pa3BuTHH IIIOMeEPYIOHEPPHUTA CBHILTEILCT-
BOBaJl CTOMKMH O€JIOK B Moye (bosiee 3 MIr/mui He
MeHee 3 pa3 MoApS NPy eXeHEAeIbHOM TeCTUPO-
BaHMH), YTO KODPPEJUPOBAIO ¢ MOPQPOJIOrM4eCKuM
noaTBepxiacHueM 6ose3Hu [3]. YacTtoTy pa3Butus
AYyTOUMMYHHOTO [JIOMepy/IoHedpuTa NMpyu MHIYKIIUU
xpoHudecko PTIIX B moayamioreHHOM MoIenu
- DBA/2—(DBA/2xC57Bl/6)F, nibITannch K3MEHUTB,
BO3ICUCTBYS Ha cooTHoweHue Thl/Th2 Bo Bpems
MHOYKLMHK. B KayecTBe UMMYHOMOIYJIHUPYIOLIHX Tpe-
[1apaToB MCIOJb30BAIMN COCAMHEHUSA, CIABUTaIOLINE
coot”HowieHue Thl/Th2 B cropony Th2-ki1eTok, ¢
pa3HbIM MEXAHU3MOM AEHCTBMSI: MypPaMWIIWICITUA
(MDP), oucdhenon A, neHrokcndbwuinH. bucdeHon
A (“ICN”) BBoaMAM B 103€ 2.5 MKI/KT per 0S eXe-

nHeBHO B TeueHue 2 Hen. MDP (“ICN”) xusor-
Hble nojrydanu B 103¢ 0.5 Mr/kr wiy 1.0 Mr/xr BHy-
TPUOPIOITUHHO ABYKPATHO ¢ UHTEpBaJoM B 10 IHeH,
neHToKCuPWwuInH (“ABeHtuc ®apma JIta.”) — B
703¢ 1 MIr/Mbillb per 0§ €XenHeBHO B TedeHHe 1 Hen.
Bce npenapaTtbhl BBOOWIM TOJIBKO BO BpeEMST UHAVK-
LHUH peakuuu (1-9 ¥ 2-9 Heaeast npyu TPAHCIUIAH-
TallUU KJETOK). Pe3ynbTarbl OLEHUBAIU 1O H3Me-
HEHHIO COOTHOULICHHSI KoJjaudecTBa lupus*/lupus~
MbIUICH B KOHLIE 3KCHECPUMEHTA 4yepe3 3 Mec I10C-
JIe TIEPEHOCA NOAYAJUIOTCHHbBIX KJIETOK.

J1s1 CTaTUCTUUYECKOTO aHaIM3a pe3y/ibTaTOB MC-
NOJB30BAIM METO/IbI HEMApPaMETPUYECKOM CTATUCTUKHU.

PE3YJIbTATbl UCCNEAOBAHUSA

Th2-xJ1eTKN MrpaioT LEHTPaJbHVIO POJIb B I1aToOTe-
He3e ayTOUMMYHHOIO IjioMepyiaoHedpuTa, HHAYLIH-
poBaHHOro xpoHnudeckoit PTITX [4,9]. Thl u Th2
00JIanaT pa3HOM YYBCTBUTEIbHOCTBIO KO MHOTUM
PETYASITOPHBIM (PAKTOPAM OpraHu3Ma (KOPTUKOCTE-
pOUJIbl, HOPAIPCHAINH, MPOCTArjJaHIWHEL U 1ID.)
[8,5]. PasHbIM ypoBeHb TaKMX OMONOrMYECKA aKTHUB-
HbIX BELIECTB B OpPraHM3Me€ PELUIMEHTOB ITPUBO-
IUT K IPEUMYILIECTBEHHOM CTUMYASILIMU T-Xxenre-
POB Pa3HbIX KJIAaCCOB M, KaK CJIeACTBUE, K PAZHOMY
COOTHOUIEHHIO LIMTOKUHOB B OpraHu3Me, 4YTO MO-
XeT ODYyCIOBAMBATE OCOOEHHOCTH Pa3BUTHSI UMMYH-
HOTO IpoLecca.

MDP, nepuBar KJIeTOYHOH CTeHKH OakTepuii,
obazaeT agbIOBaHTHBIM JEUCTBUEM, BBI3bIBAET I10JIM-
KNOHAIbHYIO aKTUBalvIO B-KJIETOK M yCWIMBAET CTH-
MyJupyloliee Biussaue MJI-4 Ha akTMBUpOBaHHbIE
B-nmumdouute [12]. Beenenuniii 8 1o3e 0.5 Mr/kr
MDP yBennyuBai y MbILIENH-PEHUATTUEHTOB YaCTO-
Ty pa3BUTUSI rmoMepynosedpura 10 75% 1o cpas-
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BpeMst mociie HHAYKITHH, MeC

Puc. 1. KoHueHTpaums 6enka 8 Mode y Mulluei BED2Ft
NOA BNWSHMEM pa3Hbix 403 Mypamungunentuga (MDP)

NOCNE MHAYKUMK XPOHWYECKOW peakumu TpaHnnadTar
NpoTne xo3aumHa (PTHX).

7 — xpoHnyeckaqa PITIX (7=7), 2— xpouvyeckas PTIIX+MDP
(0.5 mr/kr; 7=6), 3 — xponudeckas PTAX+MDP (1.0 mr/kr:
=5},

HEHUIO ¢ 18% B KOHTPOJbHOM rpytrne (p<0.05).
YBeauuenue no3sl MDP 1o 1.0 Mr/kr nipuseno x
Oosee BbIpaXeHHOMY 3(DMEKTY: 4acToTa IJIOMEpY-

JIoHe(puTa Bospocaa 10 83.3% (p<0.05). Cornacho
HaOMIONEHUAM 32 TMHAMUKOM ITOSBIEHUS TPOTEH-

MI/MII

Puc. 2. NiameHeHnda ypOBHS NPOTEUHYPUN Y MbiLLEMN
B6D2F1 nog BanaHneM pasHbix Npenaparos 4epes 3 mec
nocne nHaykumuy xpoHudeckoun PTIIX.

[0 ocn opAnHaT — KOHUEHTPauua 6enka B MoYe OTHO-
CUTENBbHO MHTAKTHOIO KOHTPON4.

/ — WHTaKTHbIe Mbiwn (7=8), 2 — xpoHunyeckas PTMX
(7=21), 3 — xponuueckas PTTIX+buccderon A (mr=11),
4 — xpoHuueckasa PTIIX+MDP (1.0 Mr/kr; m=6), 5 — xpo-
Huyeckas PTIIX+neHToKCMDUNNvH (1=4).

©<0.05 no cpaBHEHUIO *C UHTAKTHLIM KOHTpONneMm, “C
xponunyeckon PTIIX.
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Hypud y Meilueit B6D2F1 mociae MHAOyKIIMH Xpo-
Huyeckoi PTTIX Ha doHe BBeZeHMS pa3HBIX O3
MDP, npu npuiMeHeHNH JaHHOTO MIpenapaTa B 103€
0.5 Mr/Kr pa3ButHe rioMepyjioHedpuTra cHayana
30E€PXKUBACTCA, HO B JaJIbHSUUIEM JOCTHUIraeT 3HA-
YeHUH, 3aperuCTPUPOBAHHEBIX IIPU BBEACHHUH HO3bI
1.0 mr/kr (puc. 1).

bucpeHon A, IIMPOKO UCIIOIB3YIOMIMICA B IIPO-
 MBIILJIEHHOM IPOU3BOACTBE IUTaCTMAacc, oOJjiagaeT
CIIOCOOHOCTBIO CBSI3bIBATBLCA C PELIENTOPAMU K 3CT-
POr€Hy, HECMOTPS HA CTPYKTYPHBIE OT/IMUYHS C Iop-
MOHOM. Ilpu 3TOM HabiiomaeTcst CHUDKEHHUE MpO-
nykuury UPH-y n cuntesa IgG2a [10]. B Hammx
IKCMEPUMEHTAX MPH BBEACHUH HU3KMX J03 OUche-

HOJa A (2.5 MKI/KT) per 0s MbIIaM-pelIMITHEHTaM

YBEJIMYHUBAJIACh YACTOTA Pa3BHUTHUS INIOMEPYIAOHEP-
puta 10 63.6% no cpaBHeHuIO ¢ 33.3% B KOHT-
poabHOH tpyiIie (p<0.05).

[IeHTOKCU(DUININH, JIeKapCTBEHHBII Mpemapar,
YAYYILAIOWNHA MUKPOLMPKYJISALHUIO U peoJIoruyec-
KHe CBOMCTBA KPOBH, 00/1a1acT TAKKE UMMYHOMO-
NYJIAPYIOILIUMH CBOMCTBAMHU: MHTUOUPYET IIPOOYK-
IHIO HPOBOCHAIUTEIbHBIX IIUTOKHHOB, B TOM YMC-
ae UOH-vy, u noxasnster passurue Thl-3aBucumMoro
IKCIEPUMEHTAIIBHOIO aUIEPrUYECKOro 3HIEdaIo-
MUENTUTA Y MbileHd |7]. BBeaeHue neHTKOCUPHII-

JHHA MbIIIAM-PCHUIIUCHTAM YBCJIIHYHUBAJIO HaCTOTY

pasBUTUA IIoMepyiroHedpuTa 10 75% 1o cpaBHe-
HUIO ¢ 25% B KOHTPOJIBHOM TpYIIIIE.

Ilon nedcTBMEM nperiapaToB KOHUEHTPALUS
Oenxa B Mode Bo3pactaia (pHUC. 2), YTO CBHIETE/ILCT-
BOBIO O pa3sBUTUM Hedpwura [3].
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Takum 06pa3oMm, nmojiydeHHbBIe JaHHBIE MOI-
TBEPXIAIOT Hallle MPEAItoiOKEHHUE O TOM, YTO BBHI-
OOp IIYTH pa3sBUTHUSI UMMYHOIATOJOIHYECKOTO MPO-
[recca MPOUCXOAWT Ha CAMBIX PAaHHHX >Tarax WH-
AyKuuu xpoHudeckon PTIIX u onpenensietcss coor-
HowieHHeM Thl/Th2-KieToK B 3TOT NMEpUoOI, KOTIa

BHEUIHUM BO3ACUCTBUEM ellle MOXXKHO U3MEHUTDH Ha-
[IpaBJI€HHE TIPOoLECCa.
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[nduction of chronic graft-versus-host reacuon in a semiallogenic DBA/2—{DBA/2XC57B1/6)
F, system leads to the development of Thl- or Th2-dependent immunopathologies. Modi-
fication of the Th1/Th2 ratio during induction with preparations acting on the immune system
cells via different mechanisms and shifting the Th1/Th2 balance towards Th2 (bisphenol A,
pentoxifylline, muramyl! dipeptide) increases the incidence ot Th2-dependent autoimmune

lupus-like glomerulonephritis.

Key Words: chronic graft-versus-host reaction;, Thl/Th2; bisphenol A; pentoxifylline,

muramyl dipeptide

Transplantation of parental lymphoid cells to F, hybrid
mice induces graft-versus-host reaction (GVHR). The
course of GVHR depends on many factors: differences
between the donor and recipient by the main histocom-
patibility complex, number and phenotype of transplan-
ted cells, efc. Intravenous transplantation of 100x10°
cells from the spleen and lymph nodes at 5-day in-
terval in the DBA/2—(DBA/2xC57B1/6)F, system 1n-
duces the development of chronic GVHR paralleled by
an autoimmune disorder (lupus-like glomeruloneph-
ritis) in females [6]. --

When inducing GVHR by the above scheme we
found that, despite genetic homogeneity of (DBA/2X
C57Bl/6)F, recipients, the reaction can develop by two
pathways: some mice develop autoimmune glomerulo-
nephritis (lupus'), as described previously, while 1n
others humoral response to T-dependent antigen 1s deep-
ly suppressed (lupus™ ) in the absence of renal mvolve-
ment. In the former case the reaction runs mainly by the
Th2 route, in the latter one by the Thl route [2].

[nstitute of Clinical Immunology, Siberian Division of Russian Academy
of Medical Sciences, Novosibirsk. Address for correspondence:
olga_ kudaeva@mailru. O. T. Kudaeva

We previously showed that insertion of a plasmid
stimulating IL-12 synthesis 1n the body modifies the
ratio of lupus*/lupus™ mice towards the latter type,
thus directing the reaction by the Thil-dependent route
[1]. Similar data were obtained on (C57Bl/10XDBA/2)
F, mice [11].

Here we studied the possibility of modifying the
course of reaction towards activation of Th2-depen-
dent processes. Preparations with different mechanism
of action shifting the Th1/Th2 ratio towards Th2 were
used as modifiers.

MATERIALS AND METHODS

The study was carried out on 2-4-month-old female
(C57Bl/6XxDBA/2)F, and DBA/2 mice from Rassvet
Breeding Center (Tomsk) and Experimental Biological
Clinic of Laboratory Animals, Siberian Division of
Russian Academy of Medical Sciences (Novosibirsk).
The mice were kept in accordance with the regulations
adopted by the European Convention for Protection of
Animals Used for Experimental and Other Research
Purposes (Strasbourg, 1986). Chronic GVHR was mo-
deled by transplanting lymphoid cells of parental
DBA/2 strain to B6D2F1 mice. Lymph node and sple-

0007-4888/05/14(3-0338 © 2005 Springer Science + Business Media, Inc.
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nic cells isolated ex remporo in sterile RPMI-1640
(Vektor Firm) were transplanted. Each recipient mouse
received two intravenous injections of 65x10° cells in
0.5 ml medium at 5-day interval [6].

The development of glomerulonephritis was seen
from stable proteinuria (>3 mg/ml at least 3 times
running at everyday testing), which correlated with
morphological verification of disease [3]. We tried to
change the incidence of autoimmune glomeruloneph-
ritis development during induction of chronic GVHR
in a semiallogenic DBA/2—(DBA/2xC57B1/6)F, mo-
del by modulating the Th1/Th2 ratio during induction.
Compounds with different mechanisms of action shit-
ting the Th1/Th2 ratio towards Th2 cells were used as
immunomodulators: muramyl dipeptide (MDP), bis-
phenol A, and pentoxifylline. Bisphenol A (ICN) was
given orally in a dose of 2.5 pg/kg daily for 2 weeks.
MDP (ICN) was injected intraperitoneally in doses of
0.5 or 1.0 mg/kg (twice at 10-day interval); pentoxi-
fylline (Aventis Pharma Ltd.) was given orally 1n a
daily dose of | mg for 1 week. All drugs were used
only during the reaction induction (weeks 1 and 2 after
cell transplantation). The results were evaluated by
changes in the ratio of lupus*/lupus— mice at the end
of the experiment 3 months after semiallogenic cell
transter.

The results were statistically processed by non-
parametric statistical methods.

RESULTS

Th?2 cells play a central role in the pathogenesis of
autoimmune glomerulonephritis induced by chronic
GVHR [4,9]. Thl and Th2 are characterized by ditfe-
rent sensitivity to many regulatory factors (corticoste-
roids, norepinephrine, prostaglandins, eic.) {8,5]. Dif-
ferent levels of these bioactive substances in recipients
leads to predominant stimulation of T-helpers of dif-
ferent classes and hence, to different ratio of cytokines
in the body. which can result in different course of the
Hmmune process.

MDP, a bacterial cell wall derivative characteri-
zed by adjuvant effect, causes polyclonal activation of
B-cells, and potentiates the stimulatory effect of IL.-4
on activated B-lymphocytes [12]. MDP injected in a
dose of 0.5 mg/kg increased the incidence of glome-
rulonephritis development in recipient mice to 75% vs.
18% in the control group (p<0.05). MDP in a dose of
1.0 mg/kg produced a more pronounced effect: the
incidence of glomerulonephritis increased to 83.3%
(p<0.05). The time course of proteinuria development
in B6D2F1 mice after induction of chronic GVHR
during treatment with MDP in different doses was
different: during treatment with MDP in a dose of 0.5
mg/kg the development of glomerulonephritis was de-
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Fig. 1. Effect of treatment with muramy! dipeptide (MDP) on protein
concentration in the urine of B6D2F1 mice after induction of chronic
graft-versus-host reaction (GVHR). 7) chronic GVHR (n=7); 2) chro-
nic GVHR+MDP (0.5 mg/kg; n=6); 3) chronic GVHR+MDP (1.0
mg/kg; n=6).
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Fig. 2. Proteinuria in B6D2F1 mice treated with different drugs
3 months after induction of chronic GVHR. Ordinate: protein con-
centration in the urine compared to intact control. 1) intact mice
(n=8); 2) chronic GVHR (n=21); 3) chronic GVHR+bisphenol A
(n=11); 4) chronic GVHR+MDP (1.0 mg/kg; n=6); 5) chronic
GVHR+pentoxifylline (n=4). p<0.05 compared to: *intact control;
*chronic GVHR.

layed, but then reached the values observed after treat-
ment with a dose of 1.0 mg/kg (Fig. 1).

Bisphenol A widely used in the industrial manu-
facture of plastics binds to estrogen receptors despite
structural differences from the hormone. This is paral-
leled by decreased production of IFN-y and IgGla
[10]. In our experiments oral treatment of the recipient
mice with bisphenol A in low doses (2.5 pg/kg) was
associated with higher incidence of glomerulonephritis
(63.6% vs. 33.3% in the control group; p<0.05).

Pentoxifylline (drug improving microcirculation
and blood rheology) is characterized by immunomo-
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dulating effects: inhibits production of promflamma-
tory cytokines (including IFN-y) and suppresses the
development of Thl-dependent experimental allergic
encephalomyelitis in mice [7]. Treatment with pentoxi-
fylline increased the incidence of glomerulonephritis in
recipient mice to 73% vs. 25% 1in the control group.

Protein concentration in the urine increased under
the effects of the above drugs (Fig. 2), which attests
to the development of nephritis [3].

Hence, the results confirm our hypothesis that the
direction of the development of immunopathological
process is determined by the Th1/Th2 cells ratio at the
earliest stages of chronic GVHR induction, when the
direction of the process can be still modified by exo-
genous tactors.
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