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Abstract 

The development of biomaterials is essential for regenerative medicine applications. 

The innate and adaptive immune system play a pivotal role during tissue repair and regeneration. 
The immune system modulates tissue healing and is critical in determining regenerative strategies. 
Regulatory T-cells (Treg) provide the repair and regeneration of various organ systems. 

In order to plan immune-centric regenerative treatment, it is an obligation to understand how the 
various immune components modulate tissue repair and regeneration. 

In this research, we discuss the effect of titanium(Ti) alloy and stainless steel (SS) on regulatory T 
cells and Foxp3 in a rat model. 
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Material and methods 

In the study, 39 Wistar albino male rats of 250-300 gram were randomly numbered and divided into 
three groups with 13 rats each resulting in Group I (n: 13, sham), Group II (n: 13, Ti (Ti6AI4V) 
alloy rod), and Group III (n: 13, SS (SS 316L) alloy rod).   

At the thoracolumbar region 2cm midline incision the paravertebral region down to the lamina-facet 
junction was exposed by blunt dissection.  

No implant was used in Group I (the sham group), in group II and III the rods were placed on the 
lamina. 

Peripheral blood samples of approximately 1.5 cc were drawn from all rats in all three groups 
before the surgery and on Day 7, 14, and 28 after the surgery.  

 

Immunologic analysis 

CD25 (IL-2R), CD4+CD8+ and CD4+CD25+Foxp3+ (T regs) were measured using the flow 
cytometry method. 
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Cytokine analysis 

IL-6 and  IL-17A were measured using a multiple analyte platform (XMAP, Luminex). 

RESULTS: CD25 (IL-2R), CD4+, CD8+, and Tregs levels were lower in the Group III compared 
to the sham and Group IIs. IL-6, IL-17A levels in the Group III showed a significant increase on all 
days in comparison with the sham and Group II. While there was a reduction in IL-6 and IL-17A 
levels in the Group II as opposed to the sham group. 

Conclusion 

This study demonstrates that Treg-mediated modulation has an effective role in regulating tissue 
healing in Titanium alloy implantation according to stainless steel. 

Compared to SS implants, Ti implants prevent possible harmful effects associated with the immune 
response by keeping immune activity within certain limits.  

 

 

 

 

 


