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Abstract

Diabetes is a non-communicable disease that has become a major public health issue in
many countries around the world. More than 60% of diabetic patients are unable to maintain their
blood glucose levels under control, leading to a variety of complications. Of these, diabetic foot
ulcer (DFU) is one of the most common and devastating complications. DFU is characterized by an
impaired wound healing process and is often associated with bacterial infection. To date, DFU
remains a major therapeutic challenge due to the long time and high cost of treatment as well as
the complexity of diseases. Therefore, an agent that can target multiple pathogenic mechanisms
should have greater efficacy in DFU treatment. It is worth noting that plants are the richest source
of compounds having a variety of biological activities. Therefore, the.objective of this study was to
create and develop an herbal formula suitable for treating DFU patients. Nine species of Thai
medicinal herbs were selected from several previous reports of ingredients in herbal foot bath
formulations used in Thailand's sub-district health promoting hespitals. Those herbs were included
to make three polyherbal formulas according to the theory of Thai traditionat~medicine, which
consists of the herps-as a major, a secondary, or a minor component. All-formalations were then
tested for their effects.on the mechanisms involving different phases of wound-healing process using
wound scratch assay and RT-gPCR in human keratinocyte cell model (HaCaT) underhigh glucose (50
mM) condition, ‘as, well .as’evaluated for their antibacterial activities.-Theresults showed that the
formula consisting ofthe same ratio.of seven herbs; Curcuma .l'longa; Zingibercassumunar, Areca
catechu, Centella asiatica;Senna alata, Zingiber officinale, Piper nigrum,-has the potential to be
developed into an appropriateformulation for DFU treatment. Thisiformula has demonstrated the
greatest ability to stimulate wound healing; based onuits activities to increase cell proliferation and
migration, modify the expressions of MMP-9 and TIMP-1 for preserving balance between the
production and degradation of extracellular matrix, and increase the expressions of VEGF and TGF-
b for promoting angiogenesis. Moreover, it was shown to possess anti-inflammatory activity against
TNF-a and antimicrobial activity against S. aureus. All of these are considered as important
therapeutic targets in treating DFU, and thus hitting these multiple targets at once by this herbal

formula may result in more effective treatment.
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