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ABSTRACT

Vitamins play a fundamental role in the regulation and promotion of hair growth, with vitamins A, B7, C, D,
and E being particularly crucial in this process. These essential nutrients not only stimulate active phases of
hair growth but also offer protection against various forms of damage. Despite challenges in utilizing these
vitamins as supplements for alopecia treatment, their substantial potential in addressing and preventing
hair-related issues is noteworthy, particularly in the context of nutritional deficiencies. Given the significant
influence of these vitamins, this study centers on exploring their modulating impact on hair growth.
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Introduction

The hair cycle consists of four distinct phases: anagen, which is
the phase of active growth; catagen, a regression stage; telogen, the
resting period; and exogen, where hair shedding occurs [1]. Alope-
cia, characterized by abnormal hair loss, stems from an imbalance in
these phases. One of the fundamental causes of this imbalance may
be caused by malnutrition, specifically deficiency of certain vitamins
[2]. Currently, it has been proven that vitamins obtained through diet
or supplements play a significant role in promoting hair growth and
preventing hair loss, highlighting the importance of an adequate nu-
tritional balance to maintain hair health [2,3]. Vitamin A is key for
hair cell development, as it promotes sebum production, moisturizing
the scalp, and supporting cell growth. It also serves as an antioxidant,
safeguarding hair, and scalp from damage by free radicals [2-4]. Bio-
tin, also known as vitamin B7 or H, enhances keratin infrastructure,
crucial for the health of hair, skin, and nails, thereby contributing to

stronger, healthier hair. Vitamin C plays a pivotal role in collagen syn-
thesis, is vital for hair structure, and provides antioxidant protection
to hair cells [2,3,5]. Vitamin D positively impacts hair follicles by pro-
longing the anagen phase of the hair cycle, promoting hair growth
[2,3,6]. Vitamin E, known for its antioxidant properties, protects hair
follicle cells from oxidative stress and boosts blood circulation in the
scalp, which is essential for healthy hair growth [2,3,7]. Lack of these
vitamins in the diet can lead to weakness, brittleness, dullness, tex-
ture changes and, in severe cases, significant shedding, underscoring
the importance of proper nutrition [2,3,8].

Hair Growth Modulating Vitamins

Various vitamins have been examined in several biological mod-
els, including cell lines, murine and human studies, demonstrating
their significant impact as key modulators of hair growth, as illustrat-
ed in Table 1. Recent studies demonstrate that vitamins exert a regu-
latory effect on the hair growth cycle, as illustrated in Figure 1 [9-17].
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Figure 1: Influence of vitamins on hair growth cycle. This diagram illustrates the proposed impact of vitamins A, B7, C, D, and E on the hair
growth cycle. The vitamins are depicted as contributors to the modulation of the hair cycle, specifically by extending the duration of the anagen
phase and shortening the catagen and telogen phases. This modulation promotes hair growth and may lead to improved hair health.

Table 1: Biological effect of vitamins on hair growth.
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Vitamins Biological Model Molecular Pathways Involved Biological Effect References
L . Activation of hair follicle stem cells,
Vitamin A C3H/He] Mouse Increases WNT/ p-Catenin signaling and inducing the development and growth [9]
WNT7A levels .
phase of the hair cycle
Increases WNT7A expression, reduced Accelerates erowth phase and hair
Vitamin A C57BL/6 Mice BMP4 and modulated ALDH1A2, CRABP2, growth pha [10]
growth induction
and CYP26B1
Not determined, but suggests modulation of .
Vitamin B7 Humans fatty acid synthesis, branched-chain amino Accelerates growth phe?se and hair [11]
. - . growth induction
acid catabolism, and gluconeogenesis
Not determined, but suggests modulation Vitamin B7 deficiencies lead to hair
Vitamin B7 Humans of carboxylase enzymes by functioning as a fragility, alteration of the follicular [12]
cofactor cycle, hair loss
Induces proliferation of dermal papilla
Ascorbic Acid 2-Phosphate Human and cells in culture, and in C57BL/6 mice
(Asc 2-P), a Vitamin C C57BL/6 mouse Induces IGF-1 expression induced an earlier transition from [13]
derivative hair follicles telogen to anagen and increased the
number of follicles
Dermal papilla . . .
Ascorbic Acid 2-Phosphate | cells and human Induces IGF-1 and PI3K signaling Stimulates the }iirrcl)‘leljezasnon of both cell [14]
keratinocytes &
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Vitamin D recep- Absence of the receptor, shortening of
Vitamin D b Null expression of VDR the anagen phase and increased cata- [15]
tor null mouse . .
gen, leading to alopecia
. Not determined, but suggests modulation of . .
Vitamin D Humans the Wnt/ p-Catenin pathway Hair Regeneration [16]
Tocopherols (Vitamin E Humans Not determined, but suggests modulation of Hair Regeneration 7]
family) antioxidant pathways and apoptosis
S . Induces hair growth, promote the
Vitamin E C57BL/6 mice Increases Wnt/ B-catenin signaling, and anagen phase, and increase the number [17]
expression of Cyclin D1 and LEF 1 .
of follicles
Perspectives 5. Patel DP, Swink SM, Castelo-Soccio L (2017) A Review of the Use of Biotin
for Hair Loss. Skin Appendage Disorders 3(3): 166-169.

The use of v1tam1-n supPlements for the treatme-:nlt of allopeCIa 6. Damiani G, Conic R, Orlando G, Zampetti A, Marinello E, et al. (2020) Vi-
faces key challenges, including the need for more clinical evidence tamin D in Trichology: A Comprehensive Review of the Role of Vitamin D
to substantiate their efficacy, variability in individual responses, po- and Its Receptor in Hair and Scalp Disorders. Giornale Italiano di Derma-
tential interactions, side effects, and a limited comprehension of the tologia e Venereologia 155(2): 190-197.
underlying molecular mechanisms. Despite these limitations, supple- 7. Beoy LA, Woei W], Hay YK (2010) Effects of Tocotrienol Supplementation
ments hold substantial promise as integral components of a compre- o (;I;l; fg‘;wm in Human Volunteers. Tropical Life Sciences Research
hensive approach to treating alopecia, particularly when nutritional ' '

- . T . 8. Finner AM (2013) Nutrition and Hair: Deficiencies and Supplements. Der-
deficiency is a contributing factor. They may also play a role in the

. Y g y y pray matologic Clinics 31(1): 167-172.

prevention and long-term management of hair health.

9. Suo L, Sundberg JP, Everts HB (2015) Dietary Vitamin A Regulates Wing-

Conclusion less-Related MMTV Integration Site Signaling to Alter the Hair Cycle. Ex-

perimental Biology and Medicine (Maywood) 240(5): 618-623.

Vitamins play a crucial role as modulators of hair growth, high-

o . play . . . g 8 10. Everts HB, Reu ], Sundberg JP, Suo L (2018) Dietary Vitamin A Dose De-
lighting their potential to promote hair regeneration, prevent alter- pendently Regulates BMP4 and WNT7A in Hair Follicles. The FASEB Jour-
ations, and combat hair loss. Therefore, they emerge as fundamental nal 31(1 Supplement).
components in the treatment of alopecia. 11. Triieb RM (2016) Serum Biotin Levels in Women Complaining of Hair

Loss. International Journal of Trichology 8(2): 73-77.
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