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Melanogenesis is involved in the pigmentation of the hair, eyes, and skin in living organisms. Various
signaling pathways stimulated by a-MSH, SCF/c-Kit, Wnt/ 3-catenin, nitric oxide and ultraviolet acti-
vate melanocyte, leading to melanin production by tyrosinase, tyrosinase-related protein (TRP)-1, and
TRP-2 expressed via the microphthalmia-associated transcription factor (MITF). However, the abnor-
mal regulation of melanogenesis causes dermatological issues such as graying hair and vitiligo.
Therefore, the activators that promote melanogenesis are crucial for the prevention of graying hair
and the treatment of hypopigmentary disorders. Many melanogenesis stimulators have been studied
for the development of novel drugs derived from synthesized compounds and natural products. Here,
in addition to providing a description of a common signaling pathway in the melanogenesis of gray-
ing hair and the vitiligo process for the development of novel anti-hair graying agents, this article
reviews natural herbs and the active ingredients that promote melanin synthesis as a pharmaceutical
agent for the treatment of vitiligo. In particular, compounds such as Imatinib and Sugen with a stim-
ulating effect on melanogenesis as a side effect of the drugs, are also introduced. Recent advances in
research on natural plant extracts such as Polygonum multiflorum, Rhynchosia Nulubilis, Black oryzasativa,
and Orysa sartiva, widely known as traditional and medicinal extracts, are also reviewed.
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Fig. 1. Tllustration of different signaling pathways involved in melanogenesis expressing tyrosinase, TRP-1 and TRP-2 via MITF
transcription factor by UV, a-MSH, SCF, Wnt and nitric oxide (NO).
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Table 1. Positive effect of natural products on tyrosinase, melanogenesis and other factors in cultured cells

Botanical name Positive efficacy Cultured cells Ref.
Polygonum multiflorum Tyrosinase, TRP-2 B16-F1 murine melanoma [60]
Sesamum  heukimja Tyrosinase, TRP-2 B16-F1 murine melanoma [22]
Rhynchosia Nulubilis Tyrosinase, TRP-1, TRP-2 B16-F1 murine melanoma [59]
Nelumbo nucifera MITF, TRP-2 Human melanocytes [19]
Psoralea corylifolia Melanin dispersal response Fish scale Melanophores [5]
Nigella sativa Melanin dispersal response Wall lizard of melanophores [4]
Piper nigrum Melanin dispersal response Melanophores of frog [37]
Withania somnifera Melanin dispersal response Melanophores of frog [58]
Cassia occidentalis Regimentation in vitiligo Melanoblast cell lines [6]

Eclipta Prostrate
Rehmannia Glutinosa MITF
Vernonia anthelmintica Tyrosinase, MITF, p38

Citrus paradise Tyrosinase
Fructus aurantii Tyrosinase
Erica multiflora Tyrosinase
Capparis spinosa Tyrosinase

Melia azedarach TRP-1
Daphne gnidium Tyrosinase
Moricandia arvensis Tyrosinase

Tyrosinase, MITF, Cell migration

Human melanocytes [
Human melanocytes [
Human melanocytes [
B16 murine melanoma [
B16 murine melanoma [
B16 murine melanoma [11]
B16 murine melanoma [
B16-F10 murine melanoma [
B16-F10 murine melanoma [
B16-F10 murine melanoma [
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