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Hideo Uno et al (1967)
Oregon National Primate Research Center



Follicular Ageing

■Sebaceous gland atrophy

■‘Stranded’ arrector pili

■Rate of hair growth slows



Concept:
Is Androgenetic Alopecia (AGA) 

an unintended consequence of 
evolution



Evolution to hairlessness

Kamberov YT et al. Comparative evidence for the independent evolution of hair and 
sweat gland traits in primates. J Hum Evol 125:99-105, 2018.

https://www.gilberq.com/index.php?main_page=product_info&products_id=738818



Why evolve to less hair cover?

■ Temperature Regulation
◆  Changing behavior

⧫ Hunting in the day—safer
◆  Fire—temperature control better
◆  Clothing
◆ Infestation prevention (lice)



Human Hairless Gene



http://www.dermweb.com/hairnailsmucousmembranes/sideviewbaldmanpage.htm



Pathologic Miniaturization

Zhou, C., Li, X., Wang, C. et al. Alopecia Areata: an Update on Etiopathogenesis, 
Diagnosis, and Management. Clinic Rev Allerg Immunol 61, 403–423 (2021). 
https://doi.org/10.1007/s12016-021-08883-0



Miniaturization
?Pathologic?

  



Unintended consequence of evolution?



Ageing and Hair

■ Follicular miniaturization
■ Cellular senescence
■ Loss of pigmentation (graying)
■ Immunosenescence (aka Immuno-ageing)



Hair follicle and Ageing

Dermal Papilla Cells
(DPCs)

https://www.sci.news/medicine/science-
human-hair-dermal-papilla-01480.html

https://www.sci.news/medicine/science-


Dermal Papilla Cells (DPCs)

■ Hair growth stimulating factors
◆ Vascular endothelial growth factor
◆ Insulin-like growth factor 1
◆ Inhibitory factors

⧫ Transforming growth factor-beta 2 
(TGFβ2)

⧫ Dickkopf 1 (DKK-1)



DPCs are different in AGA

■ Lose ability to induce new hair follicles
■ Promote epidermal differentiation while 

inhibiting follicular differentiation. 
■ Produce more interleukin IL-6

◆ Inhibits follicular epithelium proliferation
◆ Blocks telogen to anagen transition.



Androgenetic Alopecia (AGA)

■ Androgen receptor overexpression by the 
dermal papilla cells
◆ Senescent phenotype
◆ High p16INK4α/pRb protein

iérard-Franchimont C, Piérard GE. Teloptosis, a turning 
point in hair shedding biorhythms. Dermatology. 
2001;203(2):115–7. 23 Bahta AW, Farjo N, Farjo B, 
Philpott MP. Premature senescence of balding dermal 
papilla cells in vitro is associated with p16(INK4a) 
expression. J Invest Dermatol. 2008;128(5):1088–94.



Concept
Ageing = A chemopreventative mechanism
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Matrical melanocytes come from follicular 
melanocytes stem cells in bulge



Vandamme N, Berx G. From 
neural crest cells to 
melanocytes: cellular 
plasticity during development 
and beyond. Cell Mol Life 
Sci. 2019 
May;76(10):1919-1934.



Gray hair after melanocyte stem 
cells fails to divide

Vandamme N, Berx G. From neural crest cells to 
melanocytes: cellular plasticity during development 
and beyond. Cell Mol Life Sci. 2019 
May;76(10):1919-1934.



Is loss of melanocyte stem cell 
chemopreventative?

Vandamme N, Berx G. From neural crest cells to 
melanocytes: cellular plasticity during development 
and beyond. Cell Mol Life Sci. 2019 
May;76(10):1919-1934.



Ageing and Hair

■ Follicular miniaturization
■ Cellular senescence
■ Loss of pigmentation (graying)
■ Immunosenescence

◆ Immuno-ageing
◆ Inflammo-ageing



Inflamm-aging

■ Chronic low-level innate immune activation 
leading to increased oxidative stress. 

■ Reactive oxygen species are believed to be 
the driving force

athan C, Ding A: Nonresolving inflammation. Cell 2010;140:871–882. 
19 Bauer ME, Fuente Mde L: The role of oxidative and inflammatory 
stress and persistent viral infections in immunosenescence. Mech Ageing 
Dev 2016;158:27–37.







Erosive Pustular Dermatosis

Thurasingam and Mirmiani, 
Skin Appendage Disord 
2018;4:180–186



Erosive Pustular Dermatosis

■ Solar elastosis
■ Poor maintenance of epithelialization
■ Immunosenescence

◆ Often colonized/infected with bacteria 
(Staphylococcus)



Erosive Pustular Dermatosis

■ Hypothesis:  Aberrant release of 
neutrophil-stimulating cytokines and 
chemokines results in neutrophilic 
hyperactivation

Molle, M.F.; Burroni, A.G.; Herzum, A.; 
Parodi, A. Erosive Pustular Dermatosis of the 
Scalp and Multiple Sclerosis: Just a 
Coincidence? Dermatol. Rep. 2022, 14, 9445



Summary—The Ageing Hair

■ Unintended consequences of evolution 
(follicular miniaturization)

■ Chemoprevention 
◆ Fibroblasts—Sarcoma
◆ Melanocyte stem cells—melanoma



Summary—The Ageing Hair

■ Immunosenescence
◆ Lose cancer surveillance
◆ Overexpression of cytokines, etc 

(neutrophil activation)
◆ Loss of barrier protection



Thanks!

¡ Gracias!

Mahalo!
curtisinportland@gmail.com


