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Abstract:  

 

Non-thermal plasma (NTP) is a promising biomedical tool in wound healing[1, 2]. 

However, there is no scientific evidence to prove whether it can inhibit scar formation, and 

the concrete mechanisms that underlie this effect are poorly understood. Thus, the study 

tested the role of non-thermal plasma jet in scar tissue formation. Photographs of skin 

wounds were taken during the healing process and scar samples were collected at day 21 

after injury. Hematoxylin / eosin (H&E) staining was performed to observe the real scar 

width and immunofluorescence was used to detect the expression level of TGF-β, p-

Smad2/3 and α-SMA. The level of type Ⅰ and type Ⅲ collagen were quantified by Sirius 

red staining under polarizing microscope. Non-thermal helium plasma jet treatment could 

accelerate the wound healing process from 5 days after surgery. The scars width in NTP 

group were narrower than those in control group (p<0.05). Lower level of TGF-β1, p-

Smad2 and p-Smad3 were detected in NTP treated wounds (p<0.01). As expected, α-SMA 

was also significantly decreased in NTP treatment group (p<0.01). The expression of Type 

I collagen and the proportion of Type I to III collagen were lower in experiment group 

(p<0.01). Non-thermal helium plasma jet not only accelerated wound healing, but also 

inhibited the formation of scar tissue. Our findings provided a new research perspective for 

scar revision. 
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