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Abstract 

 

 

We show for the first time that sustained activity 

of histone deacetylase 6 (HDAC6) in wounds of 

diabetic mice contributes to delayed wound 

healing. Topical application of HDAC6 inhibitor; 

Tubastatin A (TSA) gel promoted the wound 

healing in diabetic mice compared to blank gel 

treated mice. TSA topical application reduced the 

infiltrating neutrophils, macrophages and T cells 

in the early phase of wounds. Similarly TSA 

topical application promoted the wound healing 

by inducing collagen deposition, angiogenesis, re-

epithelization and fibrotic factors in the late 

stages of diabetic wounds. Protein analysis of the 

diabetic wounds treated with TSA showed 

increased acetylation of α-tubulin with no effect 

on the expression of pro-IL1β, pro-caspase-1 and 

active caspase-1 indicating no influence of TSA 

treatment on inflammasome activation. 

Macrophages are crucial for sustained 

inflammation activation; hence we have explored 

the effect of TSA on inflammatory factors (IL-1β 

and IL-10) expression using raw 264.7 cells. 

Macrophages exhibited upregulation of HDAC6, 

IL-1β and down regulation of IL-10 upon 

stimulation with high glucose and LPS. Selective 

inhibition of HDAC6 with TSA inhibited the IL-

1β and promoted IL-10. Detailed probing to 

determine the effect on IL-1β resulted that TSA 

inhibit IL-1β release by inhibiting exocytosis 

while not showing any effect on its maturation. 

Similarly, inhibition of HDAC6 in macrophages 

stimulated with high glucose and LPS promoted 

the acetylation of tubulin. For further 

confirmation we have used nocodazole (known 

acetylation inhibitor) and found that nocodazole 

reversed the tubulin acetylation in high glucose 

conditions. Our findings indicate that sustained 

HDAC6 expression in diabetic wounds 

contributes to impaired early healing responses 

and HDAC6 may represent a new therapeutic 

target for diabetic wounds. 
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