%274 S £ A F B R Vol.27 No.5
2023 4F 10 H Life Science Research Oct. 2023
HiE=E. DOI:10.16605/j.¢nki.1007-7847.2022.08.0188

R BREBIERBZRESTr AR R

) Y3l GRBERE AR F 3
(1. fEE A YRR B A IR A ], P EILA e 250101; 2. Jb st fEEREMEBIE A RA R, fFEDEE 100022)

H EAECRETERAFHIZEE. REWRIBOT I M AT RIANEK: LEZ @M gmst . Le
FHRASRZEFOHE 3 ANEGRATAF AR, B, REELZEFTARNWDRELAREL T
FEE RBMEABRLWAERIH LY, AR T REHBIERIRG X RGHOFT R, 2T A
T AL A B ) F R, I A8 KR B AR B R T S AR R R AT T R, A B T ARARERA R
AR BAEETH R e G KA k7 Rk 25 28R,
XEIF OLgm;, E; R Re Ll A B

R E42E: Q491.5, R758.71 XEREREAD: A XEHE: 1007-7847(2023)05-0414-12

Research Progress of Hair Pigmentation and Drugs Against
Premature Gray Hair
LIU Shaoying', ZHANG Xiaoou', CAO Congcong', WANG Ruiyan®

(1. Bloomage Biotechnology Co., Ltd., Jinan 250101, Shandong, China; 2. Beijing Bloomage Hyingc and Technology Co., Lid.,
Beijing 100022, China)

Abstract: The hair color comes from melanin. Hair pigmentation can be divided into 3 relatively indepen—
dent stages: proliferation and differentiation of melanocytes, synthesis of melanin in melanocytes, and mela—
nin transportation. The regulation mechanisms of these 3 stages are different. At present, the substances that
promote the generation of hair melanin mainly include hormones, nutrients, antioxidants, and other drugs
with various action mechanisms. This paper reviews the research progress of the mechanism of melanin syn—
thesis and drugs for treating premature gray hair, analyzes some unclear and important problems involved in
hair color formation, and the prospects of related drugs, in order to provide better understanding of mecha—
nism of hair color formation and find more effective measures for preventing premature gray hair.
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Fig.1 The structure of hair (adapted from the Reference [4])
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Fig.2 Cyclical regeneration of melanocytes during hair
cycling (derived from the Reference [9])

HFSCs: Hair follicle stem cells; McSCs: Melanocyte stem
cells; Epi: Epidermis; SG: Sebaceous gland.
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Fig.3 Chemical process of melanin synthesis (adapted
from the Reference [17])
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Fig4 Transport of melanin in a melanocyte (adapted from
the Reference [13])
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Fig.6 Small molecule hormones modulating melanin metabolization
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Table 1 Nutrients relevant to hair pigmentation and their recommended daily allowances (derived from the Reference [41])

Nutrient Recommended daily allowance
Vitamin A/mg 6
Biotin/pg 300
Niacin (vitamin B3)/mg 20
Folic acid/pg 300
Riboflavin (vitamin B,)/mg 1.7
Pantothenic acid (vitamin Bs)/mg 5
Pyridoxine (vitamin Bg)/mg 1.5
Cyanocobalamin (vitamin B,)/pg 3
Vitamin E/IU 10
Zinc/mg 15
Cuprum/mg 2
Selenium/pg 50
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Table 2 Antioxidants increasing hair pigmentation

Drug Source Mechanism of action
Catalase®! Fermentation or bio—extraction Free radical scavenger
g
Quercetin®” Various plants Activator of tyrosinase which increases melanin content
Chrysin®? Oroxylum seed Activator of tyrosinase which increases melanin content
Genistein®™ Legume Activator of tyrosinase which increases melanin content
Y
Sterubin® Yerba santa Free radical scavenger which protects hair follicle cells
Sulforaphene™~ Seeds of radish Activator of MITF
p
Luteolin®” Various plants Free radical scavenger, activator of tyrosinase
ger, Y

Oleanolic acid™ Various plants

[59]

Plastoquinone Chemical synthesis or plants

Acitretin®! Chemical synthesis

Verapamil®" Chemical synthesis

Promotor of hair follicle regeneration
Free radical scavenger
Not clear

Not clear
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