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Background: CD4+ T-lymphocytes are essential in regulating dermal fibrosis. SCID mice, which lack 
lymphocytes, heal with worse angiogenesis and fibrosis compared to wild type mice. We have 
demonstrated that IL-10-producing type 1 regulatory T lymphocytes (Tr1) improve vascularity in the 
healing wound, accelerate wound closure, and reduce dermal fibrosis in SCID mice. How the immune-
modulatory Tr1 regulate angiogenesis is unknown. We hypothesize that Tr1 modulate the pro-
angiogenic cytokine balance (VEGF;CXCL12;MIF) to improve fibroblast and endothelial cell angiogenic 
functions, thereby enhancing neovascularization and wound healing outcome. 
 

 

Materials/Methods: 10BiT murine(male&female;8-12wk) splenocytes were sorted into Tr1 precursors 
and Naïve T-lymphocytes (Tnaïve). In vitro, dermal fibroblasts were co-cultured with Tnaïve or Tr1 for 24h 
and gene expression of VEGF and CXCL12 was measured using qRT-PCR. In vivo, we made 6mm bilateral 
dorsal full-thickness splinted wounds on SCID or C57BL/6J(WT) mice(female,8-10wk), followed by 
adoptive transfer of 10^6 Tr1 cells. Wounds were harvested at days 3,7,30. D3 wound protein was 
measured for VEGF, CXCL12, and MIF.  
 

 

Results: Fibroblasts co-cultured with Tr1 had increased expression of VEGF (1.5 fold increase; p<0.001) 
and CXCL12 (1.5 fold increase; p<0.05) compared to untreated fibroblasts.). Compared to WT, SCID mice 
deficient in T-lymphocytes showed abnormally elevated wound VEGF levels at D3 (325.3±24.6 vs 
187.4±42.1 pg/mg total protein, p<0.05), and treatment with Tr1 normalized VEGF in SCID mice to levels 
similar to WT (177.8±55.5 pg/mg total protein). Similarly, the positive effect of Tr1-treatment was seen in 
normalizing the CXCL12 expression in D3 SCID wounds (SCID:1.8±0.5 vs WT:0.6±0.4, SCID+Tr1:0.8±0.5 
ng/mg total protein, p<0.05). MIF levels were also reduced by Tr1-treatment in D3 SCID wounds 
(SCID:800.6±86.2 vs SCID+Tr1:570.0±31.6, p<0.01).  
 

 

Conclusions: Tr1 improve the balance of angiogenic modulators VEGF, CXCL12, and MIF to promote 
improved neovascularization. Enrichment of Tr1 to wounds may be a therapeutic target to enhance 
wound healing. 
 

Images / Graph / Table 



 
 


