Immunological effects of Abdominal Rectus Fascia Transplant in rats without immunosuppression, in the short and medium term
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Background: Currently, non-vascular Abdominal Rectus Fascia transplant (TxARF) is used in the clinic for primary closure of the abdominal wall. Since biopsies cannot be taken for study, its practice is limited to some patients on immunosuppressive treatment with abdominal organ transplantation. Our aim was to report the immune response and outcomes at short and medium term of experimental TxARF in rats.
M&M: 34 TxARFs were performed in rats following our previous report, 32 were including; 16 Isogenic (ISO) and 16 Allogeneic (ALLO) TxARF without immunosuppression; 6 non-transplanted ARFs were taken as control group (Ct). PetScan of the graft was performed on some recipients at 30 and 120 pos-operative days (POD). Rats were sacrificed at 30 or 120 POD, fascia samples were taken for Masson's Trichrome, immunohistochemistry of CD3+ cells and mechanical properties studies. Tissue resistance was shown as the immediate force increase from a stretching stimulus (peak force, Fig.1), measured with a Letica Scientific Instruments force transducer. Flow cytometry was performed to determine the relative amounts of CD4+ and CD8+ T cells, and the turnover of hematopoietic cells in the graft using GFP+ rats as recipients. The presence of Donor Specific Antibody (DSA) in serum was evaluated (Fig.2). Statistical tests of Normality and One-way ANOVA tests were used for the analysis.
Results: The survival was 94.2%; 2 recipients were eviscerated and 3 ISO developed subcutaneous serum collection. None of the rats presented inflammatory activity by Petscan in the graft at 30 or 120 POD. The average percentage of collagen fibers was more than 10 times higher in all groups compared to Ct (p<0.0001). The average percentage of CD3+ cells at 30 POD was more than 5 times higher in ISO (21.92 + 9.77) and ALLO (31.24 + 10.81) compared to Ct (4.08 + 0.92). At 120 POD, neither the ISO (7.29 + 2.53) nor ALLO (10.20 + 4.15) had significant differences compared to Ct (Fig.1). The tissue resistance behavior (at 3mm of stretching), presents a tendency to increase compared to Ct, reaching statistical significance only in ALLO and ISO at 120 POD (Kruskal-Wallis One Way Analysis of Variance on Ranks p<0.05). At 30 POD, the proportions of CD4+ and CD8+ cells were similar in all groups. The origin of these cells was mainly from the recipient; 30% of the ALLO group were positive for DSA at 30 POD.
Conclusion: The increase in collagen fibers is compatible with a progressive fibrosis process that could be associated with the changes in mechanical tissue properties observed at 120 POD. However, the absence of inflammatory activity by PetScan, the low percentage of samples with DSA without immunosuppression and, the marked decrease in the percentage of CD3+ cells between 30 and 120 POD in ISO and ALLO, suggest a non-immunological origin of the fibrotic process. Although more studies are necessary, these results open the door to studying the potential usefulness of TxARF in non-transplantation.
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Fig.1: A) ***(p=0.0006), ****(p<0.0001); B) *(p=0.0182), **(p=0.0013), ***(p=0.0003), ****(p<0.0001); C) Graft stretch resistance force curves * (p<0.05 vs Ct).
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Fig.2: Donor Specific Antibody (DSA): Fascia Tx (ALLO group at 30 POD), Intestinal Tx (Intestinal transplant group in rats, positive control of DSA), Control (negative control of DSA).                                         
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