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Abstract

Abstract

Aims: Donor-reactive memory T cells mediated accelerated rejection is known
as a barrier to the survival of transplanted organs. In this study, we investigated the
combination of 1,25(0OH),;D; and monoclonal antibodies anti-CD154/anti-LFA-1 to
induce long-lived heart allograft acceptance in memory T cells-based adoptive mice
model. The protective effects on grafts by different treatments were evaluated and the
effective combination treatment and its action mechanism was explored.

Methods: Firstly, primed mice were made by skin transplantation, in which
alloreactive memory T cells were adoptively transferred to na'we mice. With the later
to be receptor, allogeneic heart transplantation model was established, treating by
combination of 1,25(0OH),D3; and monoclonal antibodies anti-CD154/anti-LFA-1,
observing the grafts survival, and evaluating the possible mechanism from grafts and
the model mice overall. Secondly, establishing the retransplantation model with skin
transplanted primed mice, which were used as receptor, treating as the same as in the
first part and observing the grafts survival. The possible mechanism was inferred with
evaluating the receptors’ samples of spleens, blood sera and the grafts.

Results: In the first model, (1) There were numerous memory T cells (phenotype
as CD44""CD62L'™"), in which 58.56% were CD4* Tm and 49.04% were CD8" Tm,
while 16.49% CD4" Tm and 14.19% CD8" Tm in the non-primed mice; (2) In
short-time treated trials, the median survival time was 6.5d (Group HTx control),
23.5d (Group Ab), 15.5d [Group 1,25(0OH),Ds] and 80d [Group Ab+1,25(0OH),D3]
respectively; and no obvious difference was among the weight of each group; (3)
Pathological examination was taken with the grafts of 5 days and 20 days after heart
transplantation. Compared among the groups, most serious lymphocytic infiltration
was in the control group and so was the tissue structure, the lymphocytic infiltration
and the damage of tissue structure was intermediate in Group Ab and Group

1,25(0H),Ds, the lymphocytic infiltration and the damage of tissue structure was
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lightest in Group Ab+1,25(0H),Ds; (4) Grafts and blood sera were collected on Day 5
and Day 20 after transplantation, and were detected though the cytokine expression,
which related with immunological rejection. In the statistical analysis, we found that
the levels of IL-2, IFN-y and IL-10 were obviously down-regulated in Group
1,25(0OH),Ds and Ab+1,25(0OH),D3, while the gene expression levels of TGF-f and
Foxp3 were up-regulated. It’s suggested that both the treatments of Group
1,25(0OH),D3 and Ab+1,25(0OH),D3 could increase the expression of Tregs in grafts,
and the treatment of Ab+1,25(0OH),D3 was the best; (5) The expressions of Tm and
Tregs were detected by Flow Cytometry Method after transplantation with adoptive
transferring in Group 1,25(OH),D3; and Ab+1,25(0OH),Ds. The alloreactivity was
tested by MLR. We found that the alloreactivity and the proportion of memory CD4"
and CD8" T cells were obviously decreased with treatment of Group 1,25(0OH),Ds and
Ab+1,25(0OH),Ds;. The grafts could survival for a long time off the drugs, which was
related with inducing numerous Tregs. In the second model of heart transplantation II
with primed receptor, (6) in each group, the median survival time was 3d (Group HTx
all-primed control), 5.5d (Group Ab), 7d [Group 1,25(OH),Ds] and 19d [Group
Ab+1,25(0OH),D3] respectively; In the tissue examination, the treatment of
Ab+1,25(0OH),D3 obviously prevented the lymphocyte infiltration of graft; (7) It was
suggested by the examination of related gene expression in grafts that the gene
expressions of IL-2 and IFN-y, related with immunological rejection, were
significantly reduced in the treatment of Ab+1,25(OH),Ds, and in this recipe, the
relative transcript level of TGF-p was up-regulated but the IL-10 was down-regulated.
After this treatment, the proportions of CD4™ Tm and CD8" Tm in spleen were
decreased respectively, meanwhile, so depressed were their effect of inducing
proliferation and immune supplementary. On the fifth day after transplantation, Group
Ab+1,25(0OH),D3 had characterized by inducing high gene expression of Foxp3 and
the proportion of Tregs was up in spleen; (8) The grafts would be rejected

immediately off drugs, although the level of alloantibodies was significantly
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decreased in blood sera in Group Ab+1,25(0OH);Ds.

Conclusion: In the transplantation model of adoptive transferred alloreactive T
cells, the grafts would have a long survival time by combining costimulation blockade.
The possible mechanisms underlying may be the suppression of Thl, and the
combined recipe treatment could induce Thl transdifferentiated to Th2. The treatment
of Ab+1,25(0OH),D3; not only could significantly decrease the immune reaction of
grafts and receptors, but also induce numerous Th3 phenotype which secreted TGF-j,
and increased the proportion of Tregs. However, in heart transplantation model Il with
primed receptors, the graft couldn’t be induced to have a long time survival, although
the survival time would be significantly prolonged by suppressing effective and
memory T cells. Maybe the memory B cells would be the important barrier for the

secondary transplantation immune tolerance.

Keywords: memory T cells; heart transplantation; 1,25(OH),Ds; monoclonal

antibodies
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