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Research Report Contributing to Advances in Dermatology

Is the Foundation of Hair Growth the Scalp Barrier?
-Hair Follicle Stem Cells in the Bulge Region are the Core of Hair Growth-

Hair follicle stem cells in the bulge region are fundamental to hair
growth, while the effects of Minoxidil complement their role. Let’s
organize the mechanisms by which Minoxidil promotes hair growth
and its role in blood circulation enhancement.

1. Role of the Bulge Region (Hair Follicle Stem Cells)

» Hair follicle stem cells located in the bulge region are essential
cells for producing new hair. When these stem cells function
properly, they enable follicular regeneration.

* When hair follicle stem cells are damaged or their environment
deteriorates, the hair growth process halts.

2. Mechanisms of Hair Growth via Minoxidil
Minoxidil promotes hair growth through several mechanisms:
1. Blood Circulation Enhancement
o Minoxidil exhibits vasodilatory effects, increasing
blood flow to the bulge region and around the hair
bulb. This facilitates the supply of oxygen and
nutrients to the bulge region and hair bulb, indirectly
supporting the activities of hair follicle stem cells,
melanocyte stem cells, dermal papilla cells, and
matrix cells.
2. Prolongation of the Growth Phase
o Minoxidil supports the activation of hair follicle stem
cells, melanocyte stem cells, dermal papilla cells, and
matrix cells, affecting the follicular cycle by extending
the growth phase and thereby promoting hair growth.

3. Comparison of Blood Circulation and Cellular Metabolism

* Role of Blood Circulation Enhancement: The bulge region and
hair bulb feature a well-developed vascular network. Blood
circulation enhancement provides a foundation for the efficient
functioning of hair follicle stem cells, melanocyte stem cells,
dermal papilla cells, and matrix cells. When oxygen and nutrient
supply is insufficient, the functions of these cells decline, making
blood flow improvement vital for the activation of the bulge region
and hair bulb.

» Insufficiency of Blood Circulation Alone: If hair follicle stem
cells, melanocyte stem cells, dermal papilla cells, or matrix cells
are damaged, blood circulation improvement alone may not
sufficiently promote hair growth.

Conclusion

Minoxidil's primary mechanism for promoting hair growth lies in its
ability to enhance blood circulation to the bulge region and hair bulb,
creating an environment where hair follicle stem cells, melanocyte
stem cells, dermal papilla cells, and matrix cells can function
efficiently. However, the foundation of thick, black hair growth
fundamentally relies on the functionality of hair follicle stem cells in
the bulge region. Thus, scalp barrier care that protects and activates
the bulge region and hair bulb is crucial.
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