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Abstract: In this study, keratin peptides were produced through high-temperature anaerobic fermentation of keratin, a protein
contained in deer antler, with Fervidobacterium islandicum AW-1, and factors related to human hair, confirming the
possibility of keratin peptides as cosmetic ingredients. As a result of the cytotoxicity and proliferation of deer antler fermented
keratin peptide according to the concentration in the dermal papilla cell line, cytotoxicity was not observed and the cell
proliferation effect was shown. For human dermal papilla cells, statistically significant increasing in growth factors according
to the deer antler fermented keratin peptide was determined possiblity of effects on hair growth. Cosmetic products containing
deer antler fermented keratin peptides were manufactured and skin safety and anti hair loss efficacy clinical tests were
conducted. As a result, after 12 weeks of use, the total number of hairs statistically significant increased compared to
before using the product and the difference in total number of hairs compared to the control group was found. In conclusion,
we suggest that the possibility of fermented deer antler keratin peptide as a cosmeceutical ingredient as well as a health

functional food material was confirmed.
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Figure 1. Result of immortalized dermal papilla cell line
(SVAOT-hTERT-DPC, ATCC) cytotoxicity, proliferation activity
by various concentration of antler keratin peptide and velvet
cake keratin peptide (average and standard error bar) paired
t-test, control vs. concentrations, significant: p < 0.05. (A) Cell
viablility assay, (B) ATP assay.
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Figure 2. Result of human dermal papilla cell growth factors
expression by IGF-1, PDGF, FGF-10 and VEGF(average and standard
error bar) paired t-test, control vs. concentrations, significant: p <
0.05. (A) Antler keraitn peptide, (B) Velet cake keratin peptide.
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Figure 3. Result of total hair counts using hair toner test and
control group for 12 weeks(average and standard error bar). (A)
total hair counts, 0 week vs. 6 weeks, 12 weeks, paired t-test
analysis, significant: p < 0.05., (B) total hair counts (different
from 0 week) test vs. control, RM ANOVA analysis, significant:
p < 0.05.
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Figure 4. Photographs of phototricogram pictures for the test and control group using by 0, 6, and 12 weeks.
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