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Abstract

Abstract

Background: Donor-reactive memory T cells threaten the survival of transplanted

organs via multiple pathways. However, the effect of costimulatory blockade in

secondary allograft rejection has not been studied.

Materials and methods: The first part of this study was undertaken to induce

tolerance of cardiac allografts in mice, in which alloreactive memory T cells were
adoptively transferred, by combined costimulatory blockade of both effector and
memory T cells. In the second study, C57BL/6 mice that rejected BALB/c skin grafts
for more than 4 weeks (defined as alloantigen-primed mice) were used as recipients.
The recipient mice were treated with the mAbs to CD154, LFA-1, OX40L, and
CD122 on days 0, 2, 4, and 6 after the secondary transplantation of BALB/c heart.

Results: In the first study, we found that the median survival time (MST) of the
grafts was 5.17 days in the untreated group, 10.33 days in the CTLA4Ig- and anti-
CDA40L-treated (2-combined) group, and more than 100 days in the CTLA4Ig-, anti-
CDA40L-, anti-LFA-1-, and anti-OX40L-treated (4-combined) group. Histological
analysis revealed that the mean rejection level was Grade 4 in the untreated group,
Grade 3 in the 2-combined treatment group, and Grade 0 in the 4-combined treatment
group. CD44Me" T cells were detected only in the untreated group. The in vitro
proliferation of lymphocytes of both untreated and 2-combined group was higher than
that of the 4-combined treatment group (p < 0.01). Compared with the untreated
group, the expression levels of IL-2, IFN-y and Foxp3 were lower in the 2-combined
treatment group; the expression levels of these genes were the lowest in the 4-
combined treatment group. IL-10 expression was significantly higher in the 4-
combined treatment group than in the other groups. In the second study, the mean
survival time (MST) of secondary cardiac allografts in rats treated with antibodies to
CD154 and LFA-1 (2-antibodies approach) and those treated with antibodies to
CD154, LFA-1, OX40L, and CD122 (4-antibodies approach) were greater than that of
the controls (MST = 6.7 days, 22.2 days, and 3.2 days, respectively). The 4-antibodies
approach prevented lymphocytic infiltration in the grafts, inhibited memory T cells

proliferation in the spleen, increased IL-10 secretion in the serum, and enhanced the
I



Abstract

expression of CD4 Foxp3 regulatory T cells (Tregs) in spleen. Expression levels of
alloreactive antibodies were high in the recipient mice of experimental and control

groups.

Conclusions : These results demonstrate the inhibition efficacy of combined
costimulation blockade in accelerated-rejection models and the possible mechanisms
underlying the suppression of cellular immunity in mice receiving grafts as well as in
inducing the activation of IL-10-producing Tr1 cells in grafts. Furthermore, inhibiting
the memory T cells by costimulation blockade extended allograft survival in
secondary transplant models, but could not induce tolerance of graft. Alloreactive
antibodies may participate in alloresponse and play an important role in secondary

cardiac allograft rejection.

Keywords: Memory T cells; Cardiac transplantation; Monoclonal antibody reagent
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Fgure 1 Demanstration of infectious tolerance in a mouse maodel. {g) Thymectomized CBA mice were trarsplanted with B10.BR skin grafts and

gven & tolerizing protacol of anti-CD4 and anti-CD8 antibodies. Four manths later, infusion with 50 milion naive splenocytes and transplantati

af 2 new B10.BR skin graft was unable to break donor specific talerance. However, tolerance could be braken if T cells in tolerant mice were
depleted of CD4 T cells 7 weeks prior to trarsplantation of the second skin graft. (b Fifty milion spleen cells from tolerant and naive mice were
adoptively transferred into T-cell deficient mice that were graft h a B10.BR or BALB/c {third party skin). Cells from talerant mice were able to

suppress skin graft in a donor specific manner as BALB/c skin grafts were rejected.

Fig 1. K7k B Kingsley, CI, et al. Transplantation tolerance: lessons from experimental

rodent models. Transpl Int 2007; 20: 828
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Figure 2 Demanstration of immunaregulation by CD25% CD4* T cells and proposed mechanism of action. {a) CD25" CD4™ T cells isolated from
CBA rice pretraated with anti-CD4 antibody plus DST are sble to prevent B10 skin allograft rejection mediated by CD45RB™®" CD4”™ effector T
cells: {b) Regulation mediated by CD257 CD4™ T cells isolated fram anti-CD4 antibody/DST treated mice is abragated if recipient mice are adminis-
tered an anti-IL-10 or anti-CTLA-4 antibady at the time of cell transfer (and weekly thereafter). (o) Crosslinking of CTLA-4 on regulatory T cells
may lead to production of TGF-B which could bind to TGF-B receptors present on effector cells and prevent these cells expanding or homing to
the graft. Alternatively, TGF-B may enhance the ability of macrophages to produce IL-10 which could deliver 2 negative signal to effector cells
and prevent expansion or release of Th1 cytakines. 110 may also inhibit the function of APCs by down regulating B7 and MHC class || molecules.
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