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Investigating Lymphocyte Function during Tubulointerstitial Injury in the Native Kidney
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Background: Tubulointerstitial (TI) inflammation and fibrosis is a frequent finding in patients with progressive renal failure irrespective of aetiology and may represent a common pathway to renal failure. If infiltrating T lymphocytes demonstrated clonal proliferation within the injured kidney, this would suggest a break in self tolerance and provide evidence of the role of TI lymphocytes in non-immunologically mediated renal injury.
Methods: The unilateral ureteric obstruction (UUO) model was used to assess infiltrating T cells. Animals were sacrificed at 7, 14 and 28 days post UUO and organs harvested for analysis. There are 22 possible T Cell Receptor (TCR) Variable genes on the β chain (TRVβ) however only one is used by any T cell. Real time PCR with primers specific to the 22 TRVβ genes was used to assess restriction of TRVβ gene usage in the kidney compared to the spleen. The over expressed TRVβ gene PCR products were then sequenced. UUO kidney was also digested and lymphocytes extracted and sorted by FACS into CD4+ and CD8+ populations and their TCRs sequenced.
Results: T cells using TRVβ3 were consistently over represented in the UUO kidney compared to the spleen but this was not seen in the normal control animals. In each day 7 and 14 UUO kidney, between 20% and 30% of TCR sequences were identical when T cells used the TRVβ3 gene, suggesting a significant T cell clonal population. In normal kidney there were significantly fewer lymphocytes however there was also a population of identical T cells accounting for around 1/3rd of the T cells using TRVβ3. Figure 1 shows the number of identical TCR sequences found, as a cumulative frequency of all the TCR examined in that animal
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Multiple identical TCR sequences were demonstrated in the sorted CD8+ population from a day 14 animal. These T cells were also identical to the single clone of T cells from whole renal tissue which accounted for 30% of the T cell population examined.
Short, identical amino acid sequences in the CDR3 region were found in the clonal T cell population of both UUO and normal kidneys but not spleen.

Conclusions: In the day 7 and 14 UUO kidneys a large population of clonal T cells were seen, suggesting loss of tolerance to self and possibly renal autoantigen. This was less evident at day 28 and may be due to epitope spreading or chemokine mediated recruitment of polyclonal T cells caused by injury. Interestingly there was also a clonal population of T cells within normal kidney but not spleen. This may represent an anergic or regulatory population of T cells.

The T cell clone from both the UUO and normal kidneys had an identical amino acid motif within the CDR3 region, suggesting this population of T cells in normal kidney may proliferate in response to injury. Understanding the role of lymphocytes in non-immunologically mediated renal injury may guide therapeutic strategies in patients with chronic kidney disease.






