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YYACTAE WHTEPNIEAKMHA-1 B PA3BHTHH
TH1- M TH2-3ABUCHMbIX BAPHAHTOB XPOHWYECKOM PEAKLIUH
“IPAHCMNAHTAT NMPOTHB XO3AMHA”

B.A.Kosnos, U.B.Cadponosa, O.T.Kynaesa, O.11.Konecunkosa

TIY HHH xaunusecxoi ummynonozuy CO PAMH, Hoescubupck

Toya. TEPEHOC ! KJIETOK PO cxolif nrun DBA/2 rubpunam
(C578B1/6xDBA/2)F, npapoanT x paameo Y [EHETHYECKI onuopom-mx PELUIINEHTOB ABYX
BapHAHTOB xpomlwcmﬁ PEAKIHN “TPAHCTLTAHTAT IPOTHE XO3MHHA” ¢ TIPEMMYIUECTBEHHOH
axTHBanmei nonopexex Thl- wm Th2-kretox [2]. B mepsom ciyuae HaGniogaetes TayGo-

0 OTBeTa, BO BIOPOM (OPMHUPYETCA ayTo-

xast ¥ 0 HMMYH
y — 1 HedpiT — Ha (OHe NOIABAEHUS KAK KICTOTHOTO,
TAK A T omera. P BAPHAHTOB XPOHMYCCKOM DEAKLHH “TPAHCILIAH-
14T MPOTHB X0AAWBA" PAsHBIMH VPOBHS HH iixuHa-1.
Ki CcHOBA: XPX peakyus npomus xo3auna”, unmepaedxun-1,
210Mepyonedpum
Punyxarast xpowTteckolt peakipu Ba). Xporuueckyw PTIIX BHI3GIBAIY TIEPEHOCOM

KM “TPEHCITIAKTAT (1]

TuB xo3suHa” (PTTIX) v Mbleit (C57BV6xDBA/2)F
TyTeM TlepeHoca AUMONAHBIX KIETOK MbilleH Iv-
v DBA/2 nmpuBoaMT K Pa3BUTHIO Y FACTH PELIM-
HUEHTOB Ha (DOHE NOJABNEHUS KICTOYHOTO M ry-
MOpaTBHOTO 3BEHBEEB WMMYHHTETA AyTOMMMYHHOTO
TIOIYCIIONOOHOTG TIOMEpY/IoHePHTa, TOrAA KaK Y
OCTATBHBIX Ha6,"[]0£[aCTCﬂ BBIPAXCHHOE IOLABICHUE
TYMOPAJILHOTO UMMYHHOTO OTBETa, HE COIIPOBOX-
RAIOLEECs, CHILKCHUEM KISTOYHOTO OTBET2 M (hop-
MHPOBAHNEM AYTOMMMYHHOH naroorsd [2]. Jna
BBIACHEHUA MEXaHM3MOB, TPUBOASUIHX K BO3HHK-
HOBEHWIO PA3HBIX WMMYHOTIATOJMOTAYSCKXHX COC-
TOAHME, M3YYand MNPOAYKIIHIO WHTEPACHKHMHA-]
(MJI-1), urpaomiero BaXHyI0 PEIVIHPYOLIYIO POb
B autamuke passnmas PTIIX {S].

METOANKA MCCIELOBAHMSA
B omBITaX MCIONB3OBATH MBINEH-CAMOK JIMHUK

mMboMAHEN 1WIETOK Mbluest mmams DBA/2 (5x10°
KiIetoK TMbaTHIecKuX Y08, 15x10° THMOUHTOB M
30x10¢ crsteromutos) Munuam (CS7BI/6xDBA/2)F,
BHYTPUBEHHO JIBYKPATHO C MHTepBagoM 5 cyt |7]-
Hauunas ¢ 6 nea nocne wanykuuy PTTEX perwer-
PHPOBATH PA3BUTHE LIOMEpyIoHedpuTa A0 TOAB~
SeHyio BesiKa B MOUe i PAIesUIM XKMBOTHBIX Ha (BE
TPYIIISE: O CTOMKOI POTEMHYPHeE 1 6e3 TIPOTEHHY-
puu {(cosepxanye OelKa 8 MOYC HA YPOBHE KOH-
TPOTLHOI TPYITIED. () PAZBHTHI TIOMEpYIOHe(DPHTA
CyIMNM RO CTOMKOMY (He MEHee 3 pa3 HOAPSA IpH
€XEHEIeIbHOM TECTUPOBAHMY) TIPHCYTCTRHIO DeTKa
B MOUE B KOHLEHTpalmy Gosee 3 Mr/Mi (6enok on-
PENEIUTG KATOPUMETPHISCKH ¢ KPACHTENeM KyMac-
cut TonyBEM ¢ Tomoruio «Titertec Multiskans, 570 ro;
wanubpopounas kpueast o BCA 100-1000 MKL/MIT),
YTO KOPPENMpYeT ¢ MOPHOTOrMICCKUM HOATBEPK-
nerviem Gonearu [3]. [lpommdepaTnBubid OTBET
cieHounToB Ha T- ¥ B-XneTovyHble MHTOICHB

DBA/2 1 (C57BI/6xDBA/2F, B 2 Mec,

(Kc muH A — KoH A, MUTOTEH JIAKOHOCA —

TOAYYERHLIX U3 THTOMHUKA “Cronbosas” (Mock-

Adpec oxn 630099 £ yr. fa-
puxuesckad, 1. 14. TV HUM xapnvyeckoit BEMMyHOIOTHH
CO PAMH. iph@online.nsk.su. Cacporosa H.B.

PWM u unonomcaxapuns — JINC) u awoan-
TUreHB TECTUPOBANK TIO BKTIOUEHMIO “H-1HMH-
JWHA B Ky/BTYpe in vifro [4]. MHACKC CTUMYISUAR
(AC) cnieHOUUTOR PACCUWTBIBATM KAK OTHOLIC-
HUE YPOBHA MUTOTCHMHIYIIMPOBAHHOM npomibe-
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panuK (MMII/MKH) K YPOBHIO CIIOHTAHHOH TPOJH-
depanmu.

Cr1ocoBHOCTh MaKpOMAranLHEX KIETOK CHHTE-
suposats WI-1 onpenensym 1o cnocobHOCTH AaH-
HOTO IMTOKAHA YCIIMBATh NPOH(EPATHBHEI OT-
BET THMOLIMTOB Ha CYGOITMMATLHYIO 03y MUTOTEHA
[10]. IC TMMOLHTOB PaCCUMTHIBANH KAK OTHOLIE-
HHe TpoiuGEPATHBHOTO OTBETA B KYJIBIYPE C CY-

TOM OT i) K B KyiIb-
1ype Ge3 cymepHataHTa. KodTpompHOR rpymmoi
CITYXUUIM KUBOTHBIC TOIO ¢ TCHOTHIIA, TIQJIA M BO3-
pacTa, 9T0 W PeIMIHEHTEL 1% aHATM3a MOMyYeH-
HHIX PeAylBTATOB, YIATHBAS JAICKUHA OT HOPMah-
HOTO XapaKTep pachpeeNeHAs H3yIacMBIX IIPA3HA-
I METONBI y)

KOB,
craTucTHky [1].

PE3YJIbTATHl UCCIIEROBAHUSA

PaHee HaMi MOKA33HO, ¥T0 XUBOTHBIE, PAAIHYAIO-
uMecH 110 KIMHMYEeCKUM npossnernam PTIEX, pe-
JT K PA3HYI0 b K
oTeetTy Ha T-3aBHCHMBIH AHTHTEH: MEPBHYHEIA
TYMODANbHBIY WMMYHHHIL oTBeT (dmcno IgM-
12G-AOK B
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Puc. 2. Pacnpepenenne wHOMBMAYaNbHHIX NOKA3aTensi

NPONKGEPATHBHOTO OTBETA HA ANNOrEHHYI0 CTUMYASLMIO

cnneHoumToB Muieit (C57Bl/6xDBA/2)F, nocne nhaykuum
peakumn NPOTMB X03aMHA",

1 — rpynna Gea nporeukypm (n=19), 2 — co CTOMKONM NpPo-

TemHypueir (n=11

Hsyqenve npomudepaTMBHOIO OTBETA KIETOK
cene3eHKM Ha T- ¥ B-KieTOYHEIC MUTOTEHBI Bh-

¥ BCEX JKHUBOTHBIX, HO Gomee

Yy MBEleH Ge3 IPOTEMHYPWHM; KACTOTHBIM OTBET
(peakuug I'3T) cHEXACTCS TONBKO B IPYIIE MBI~
1€l ¢ ayToMMMYHHOM maToornei [2].

VHpexc CraMyaaume
10~

Y

Puc. 1. Muror KNerok
cenesenky mulweit (C57BI/6xDBA/2)F, nocne MHAyKUMM Xpo-
HWHECKOR PEaKLMM “TPAHCNHAGHTAT NPOTMB XO3AWHA™.

1 — korTpoNb (M=17), 2 — MuwK 6e3 npoTenHypum (A=19),
3 — MWK GO CTOKORA NpoTenHypued (n=11).

CeeTnbie GTONBUKN — KOHKAHABAAWH A (2 MKI/MA1), TEMHbIE
- {15 mxr/mn), — MuTOreH
naxkowoca (1 mkr/mn).

3neck u Ba pwe. 3 p<0.05: *no

ABHIC JOC cumxerne KoH A crumynn-
CIu TOR MBIICH ¢
i TIo c 6e3 mpo-

TEHHYPHH H XOHTpareM (puc. 1). T-knerouHsie peax-
MK OHESHMBAIA TAKKE NO OTBETY CIUICHONIMTOE B
KynsType aumdonuros (puc. 2). B
rpymme Ge3 DPOTCHHYPHH IPOIHGEPATABHSIN OT-
BET CIVICHOITHTOR HE OTJIAYANCA OT TAKOBOIO B KOH-
Tpone (B cpemHeM 98% OT KOHTPOILL), B TO Bpems
KaK B TPYIIIE XHBOTHLIX C TIPOTCHHYPHEH OTMeda-
Noch OTBETA 11O
KaK ¢ MBIIAMA Ge3 TPOTCHHYPHM, TaK M ¢ KOHT-
PONLHEIMH XHBOTHEIMM (64%, oba p<0.05).
Takum 06pasoM, pasBUTHE y MBINEH ayTOMM-
0 I dbpura co-
TIPOBOXAAETCS TIONaBNeHHeM T-KISTOUHBX peak-
it XaK in vivo [2], TaK u in vitro,
Yepes 1-3 Mec mocne MHIYKIMH XPOHHYECKOK
PTIIX y Mbunei Ge3 IPOTEHMHYPHM OTMEYSHO HIO-
(p<0.05) CIIOHTAHHOH W
JIIC-cTumynupoBatHoi mpoxykumu MII-1 mo
CPAaBHEHWIO ¢ WHTAKTHEIMA MEIAMY, TOLA4 KaK B
TPYIOIe XHBOTHHX ¢ NMPA3IHAKAME 2yTOMMMYHHOHR
TIATOJIOTHH OKA3ATENN He OTIMYAIACH OT KOHTPOMS
(puc. 3).

uro WI-1 TIPOJTH-
¢epamym 1 axmupamum Thl [9,11,12]. Cnmxelmc
yposua WJI-1 p Tpynme ¢ npoTewHypHei B HANIHX
OHBITAX CONPOBOXIATIOCH NOAABICHHEM T-KneTod-
HEIX 11 o B

c
“NO CPABHEHNIO C TPYNMoi Gea npoTenHypuu.

vactHoctH WI-1 u ®HO-«, HIpaloT BAXHYIO OB
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Puc. 3. CrionTaHHas (CBETbIE CTONGUKM) 1 NMNONOIMCaXxa -
{TemHbie)

Ha-1 Makpodaramm MulLe (C57BI/6xDRAJ2)F, nocne Wi~
BYKUAM XD W peaxuim npowe xo-
3amHa".

1 — koHTpOnb (n=8), 2 — rpynna Ges nporessypwm (1=9),
3 — €O CTOMKOI npoTeuHypuei {n=5).

B pa3suTuu octpoit Thl-3asncumoii PTIIX. Oco-
OeuHo pesko B nuHamuke PTIIX yeemmumsaercs
nponykuus FJI-1; BBeIcHHE PacTBOPMMEIX Pelen-
Topos MJI-1 wiM WX aHTarOHHCTOB CHMXAET TH-
KECTb TEYSHUs TPAHCIUIAHTAIHOHHONK Gone3nun
15.6,13]. Kpome Toro, mist i Th2, ono-
CPeNOBaHHONH HHTEPHEPOHOM-Y, TAKKE HEOOXOIH-
Mo mpucyrcteie V-1 |8]. Takem obpasom, no-
BBINIEHME Y peunHeHToB ypoHA HUI-1 Ha pan-
HUX CPOKaX MOC/I¢ TPAHCIUIAHTAIIWE, BCPOATHO, CIIO-
cobcTyeT Kak ctamyssiiuu Thl, Tak B momasnie-
Hu1o Th2-K1eTOK M, KaK CIEACTBHE, TOPMOSHT NO-

187

JMKIOHANIBHYI0 Tposudepaiio B-iumbponutos u
PasBUTHE ayTOMMMYHHOH matonornu. OTCyTCTBME
THOBblweHUs yposHI WJI-1 IPHBOMMT K CHIDKCHHIO
T-xknetouubx peakuuit in vivo [2] u in vitro, ua-
meHeHuio cooTHoweAus Thl/Th2 & nogesy Th2,
axTHBauuy B-amMdonuTo xo3suHA M QopMuUpo-
BaHMIO momycnofobuoro Hedpura.
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Semiallogenic transfer of lymphoid cells from parental DBA/2 strain to (C57Bl/6xXDBA/2)F,
hybrids induces two variants of chronic graft-versus-host reaction with predominant activa-
tion of donor Thl or Th2 cells [2] in genetically homologous recipients: first, severe inhibi-
tion of the humoral immune response, or second, autoimmune disease (lupus nephritis) against
the background of suppressed cell and humoral immunity. These variants of chronic graft-
versus-host reaction are characterized by different changes in interleukin-1 level.

Key Words: chronic graft-versus-host reaction; interleukin-1,; glomerulonephritis

Induction of chronic graft-versus-host reaction (GVHR)
in (C57Bl/6XDBA/2)F, mice by transfer of lymphoid
cell from DBA/2 mice led to the development of auto-
immune lupus nephritis against the background of
suppressed cell and humoral immunity in some ani-
mals, while in others pronounced suppression of hu-
moral immune response was not paralleled by suppres-
sion of cell response and the formation of autoimmune
disease [2]. In order to elucidate the mechanisms leading
to the development of different immunopathological
states we studied production of interleukin-1 (IL-1)
playing an important regulatory role in GVHR [5].

MATERIALS AND METHODS

Female DBA/2 and (C57Bl/6XDBA/2)F, mice aged 2
months (Stolbovaya Breeding Center, Moscow) were
used. Chronic GVHR was induced by transfer of lym-
phoid cells from DBA/2 mice (5%10° lymph node
cells, 15x10°¢ thymocytes, and 30x10° splenocytes) to
(C57BI/6XDBA/2)F, mice. The cells were injected in-
travenously twice with a 5-day interval [7]. The de-

Research Institute of Clinical Immunology, Siberian Division of the
Russian Academy of Medical Sciences, Novosibirsk. Address for corre-
spondence: iph@online.nsk.su. Safronova LB.

velopment of glomerulonephritis was monitored by
urinary protein excretion starting from 6 weeks after
GVHR induction. The animals were divided into 2
groups: with stable proteinuria and without proteinur-
ia (urinary protein level as in the control group). Glo-
merulonephritis was diagnosed by the presence of at
least 3 mg/ml protein in the urine (protein was mea-
sured colorimetrically on a Titertec Multiscan at 570
nm using Coumassi blue stain; BSA calibration curve
100-1000 pg/ml), which correlated with morphological
verification of the disease [3]. Proliferative response of
splenocytes to T- and B-cell mitogens concanavalin A
(ConA), pokeweed mitogen (PWM), lipopolysaccharide
(LPS), and alloantigens was evaluated by *H-thymidin
incorporation into cultured cells in vitro [4]. Splenocyte
stimulation index (SI) was estimated as the ratio of
mitogen-induced to spontaneous proliferation (cpm).

Production of IL-1 by macrophagal cells was eva-
luated by the capacity of this cytokine to stimulate
thymocyte proliferation in response to suboptimal mi-
togen dose [10]. Thymocyte SI was estimated as the
ratio of proliferative responses in the presence or ab-
sence of macrophages supernatant. Control group
comprised sex- and age-matched animals of the same
genotype as the recipients. The results were processed
by the methods of nonparametric statistics [1].

0007-4888/01/1322-0769$25.00 © 2001 Plenum Publishing Corporation
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Fig. 1. Mitogen-induced proliferation of splenocytes of (C57BI/6x
DBA/2)F, mice after induction of chronic graft-versus-host reaction. 7)
control (n=17); 2) mice without proteinuria (n=19); 3) mice with stable
proteinuria (n=11). Light bars: concanavalin A (2 pg/ml); dark bars:
lipopolysaccharide (15 pg/ml); shaded bars: pokeweed mitogen
mitogen (1 pg/ml). Here and in Fig. 3 p<0.05: *compared to the control,
*compared to mice without proteinuria.

RESULTS

We previously showed that animals differing by clini-
cal manifestations of GVHR demonstrated different im-
mune responses to T-dependent antigen: primary humor-
al immune response (number of IgM- and IgG-produc-
ing cells in the spleen) was suppressed in all animals, but
this suppression was more pronounced in animals with-
out proteinuria; cell immunity (DTH response) was de-
creased only in mice with autoimmune disease [2].

Evaluation of the splenocyte proliferation in re-
sponse to T- and B-cell mitogens showed a significant
decrease of ConA-stimulated proliferation of spleno-
cytes in mice with proteinuria compared to mice with-
out proteinuria and controls (Fig. 1). T cell reactions
were evaluated by splenocyte response in mixed lym-
phocyte culture (Fig. 2). In animals without proteinu-
ria, splenocyte proliferative response did not differ
from the control (98% of control), while in animals
with proteinuria the response was significantly de-
creased in comparison with animals without proteinu-
ria and controls (64%, both p<0.05).

Hence, the development of autoimmune lupus glo-
merulonephritis in mice is associated with suppression
of both in vivo [2] and in vitro T cell immunity.

One-three months after induction of chronic GVHR,
the spontaneous and LPS-stimulated production of
IL-1 in mice without proteinuria increased signifi-
cantly (p<0.05) comparised to intact mice, while in
animals with signs of autoimmune disease these para-
meter did not differ from the control (Fig. 3).

Interleukin-1 is essential for proliferation and ac-
tivation of Thl [9,11,12]. Reduced content of IL-1 in
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Fig. 2. Distribution of individual parameters of proliferative response
to allogenic stimulation of splenocytes from (C57BI/6xDBA/2)F, mice
after induction of chronic graft-versus-host reaction. 7) mice without
proteinuria (n=19); 2) mice with stable proteinuria (n=11).
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Fig. 3. Spontaneous (light bars) and lipopolysaccharide-stimulated
(dark bars) production of interleukin-1 by macrophages of (C57BI/6x
DBA/2)F, mice after induction of chronic graft-versus-host reaction.
1) control (n=8); 2) mice without proteinuria (n=9); 3) mice with
stable proteinuria (n=5).

mice with proteinuria was paralleled by suppression of
T cell immunity. Proinflammatory cytokines IL-1 and
TNF-a play an important role in the development of
acute Thl-dependent GVHR. IL-1 production sharply
increased in the course of GVHR; injection of soluble
IL-1 receptors or their antagonists reduced the severity
of transplantation disease [5,6,13]. Moreover, the pres-
ence of IL-1 is essential for inhibition of Th2 mediat-
ed by interferon-y [8]. It can be hypothesized that en-
hanced production of IL-1 in recipients at early stages
after transplantation promotes stimulation of Thl and
suppression of Th2 cells, thus inhibiting polyclonal
proliferation of B-lymphocytes and development of
autoimmune disease. If IL-1 production is not increased,
T-cell reactions in vivo [2] and in vitro are decreased, the
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Th1/Th2 ratio is shifted towards Th2, host B-lympho-
cytes are activated, and lupus nephritis develops.

REFERENCES

1.

2.

E. V. Gubler, Computation Methods of Analysis and Recogni-
tion of Pathological Processes [in Russian], Leningrad (1978).
O. T. Kudaeva, O. P. Kolesnikova, and 1. V. Safronova, Lani-
malogiya, No. 1, 69 (1993).

0. P. Kolesnikova, O. T. Kudaeva, M. V. Loginov, et al.,
Vestn. Akad. Med. Nauk, No. 2, 13-16 (1991).

J. Klaus, Lymphocytes. Methods [in Russian], Moscow (1990).
S. Abhyankar, D. G. Gilliland, and J. L. Ferrara, Transplan-
tation, 56, No. 6, 1518-1523 (1993).

771

6. H. J. Deeg, Semin. Hematol., 30, Suppl. 4, 110-117 (1993).

M. Kimura, S. Ida, K. Shimada, and Y. Kanai, Clin. Exp.

Immunol., 69, No. 2, 385-393 (1987).

8. T. B. Oriss, S. A. McCarthy, B. F. Morel, et al., J. Immunol.,
158, No. 8, 3666-3672 (1997).

9. K. A. Pape, A. Khoruts, A. Mondino, and M. K. Jenkins, /bid.,
159, No. 2, 591-598 (1997).

10. R. Phillips and A. R. Rabson, J. Clin. Lab. Immunol., 11, 101-
104 (1983).

11.J. Schmitz, M. Assenmacher, and A. Radbruch, Eur. J. Immu-
nol., 23, No. 1, 191-199 (1993).

12. K. Shibuya, D. Robinson, F. Zonin, et al., J. Immunol., 160,
No. 4, 1708-1716 (1998).

13. G. B. Vogelsang, Curr. Opin. Oncol., 5, No. 2, 276-281 (1993).

=




	ko1
	ko2
	ko3
	kozlov2001

