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Abstract: Pig hoof nails represent an underutilized byproduct of pork processing. According to traditional
Chinese medical theory, pig hoof nails are believed to contain compounds that may exhibit pharmacological
properties such as promoting hemostasis, aiding coagulation, and reducing inflammation, which could potentially
benefit the healing of skin wounds. In this study, different molecular masses of hoof nail peptides (HNPs) were
extracted from porcine hoof nails. Wound healing assays were employed to identify HNPs that significantly
promote fibroblast proliferation and collagen synthesis across three molecular weight ranges: less than 10 kDa
(HNP I), 3-10 kDa (HNP II), and more than 10 kDa (HNP III). We formulated HNP II into a temperature-sensitive
gel designed to conform to uneven wound surfaces. This supports the development and application of hoof nail
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peptide formulations. The animal operation was approved by the Laboratory Animal Ethics Committee of Southwest

University (No: IACUC-20231218-01). All experiments were conducted in accordance with relevant guidelines

and regulations.
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Figure 1 Effects of different molecular weight hoof nails peptides (HNPs) on wound healing. A: Wound healing pictures of mice in each

group; B: Image J calculation of wound size in different treatment groups
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Figure 2 Effect of different molecular weight HNPs on mouse traumatic skin cytokines. A: Percentage of wound healing (calculated every
2 days); B: Vascular endothelial growth factor (VEGF); C: Transforming growth factor-g1 (TGF-f1). n = 6, x 5. ‘P < 0.05, "P < 0.01 vs
control group (blank substrate group); P < 0.01 vs HNP group
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Figure 3 Tissue H&E staining results after different times of skin wound administration. Black arrows represent inflammatory factors, red

arrows represent neovascularisation and green arrows represent hair follicles
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Figure 4 Masson staining results of tissues after different times of administration of drugs to skin wounds
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Table 1 Distribution of amino acid composition of HNP II

(50 mg)
Amino acid Contain/mg Percent/%
Aspartic acid 1.79 9.58
Threonine 0.82 4.39
Serine 1.72 9.16
Glutamic acid 2.86 15.27
Glycine 3.02 16.13
Alanine 0.14 0.76
Valine 0.82 438
Methionine 0.36 1.92
Leucine 0.76 4.06
Isoleucine 1.87 9.99
Tyrosine 0.92 4.89
Phenylalanine 0.84 4.48
Lysine 1.19 6.38
Histidine 0.04 0.26
Arginine 1.32 7.03
Proline 0.24 1.33
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Figure 5 Characterization of HNP II temperature-sensitive gels.
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A: Exterior morphology of HNP II temperature-sensitive gel; B, C:
Internal structure of the gel (B-1: Gel 200%; B-2: Gel 500%; C-1:
HNP II-Gel 200%; C-2: HNP II-Gel 500%); D: Frequency scanning
results; E: Viscoelastic intervals; F, G: Images of temperature
sensitivity versus temperature change; H: Fourier infrared spectro-
grams; I: Effect of HNP II on L929 cell viability; J: Staining
diagram of L929 cells
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