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■ Size

■ Growth cycle 
◆ (Anagen/catagen/telogen)

■ Density



Normal Follicular Size

■ 4:1 Terminal:Vellus
◆ Terminal  

⧫ Bulbs in subcutis
⧫ Thicker than 0.06mm

◆ Vellus or Miniaturized
⧫ ½ diameter of terminal (0.03mm)
⧫ Inner root sheath as thick as hair shaft
⧫ Not pigmented



Normal



Anatomic site variation in size

Otberg N et al. Variations of Hair Follicle Size and Distribution in 
Different Body Sites. J Invest Dermatol  122:14-19, 2004.



Miniaturization

  



Miniaturization
Two primary diagnoses

■ Female/male pattern hair loss
◆  Androgenetic
◆  Senescence

■ Alopecia areata



Alopecia areata?



Alopecia Areata-like Pattern

■ Psoriasis
■ Lupus erythematosus
■ Syphilis
■ Permanent chemotherapy induced alopecia (pCIA)
■ Systemic amyloidosis
■ Linear morphea (en coup de sabre)



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



Cell cycle phases



Anagen phase = Hair length

Cytokeratin 15



More catagen = Shorter hair

Cytokeratin 15



Meaning of catagen/telogen 

■ Shorter growth cycle
■ Stuck in catagen/telogen



Evolution toward human hairlessness 

■ Decreased hair cover
■ Increased eccrine sweat gland density
■ Increase subcutaneous fat thickness

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.



Hair density

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



Hair density

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



Brown JG. Ticks, Hair loss, and non-clinging babies: a novel tick-based 
hypothesis for the evolutionary divergence of humans and chimpanzees. 
Life 11(5):, 135, 2021.

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



Human Hairless Gene



2.5x higher density of eccrine 
glands on forehead



Follicular density varies with 
anatomic site

Otberg N et al. Variations of Hair Follicle Size and Distribution in 
DifferentBody Sites. J Invest Dermatol  122:14-19, 2004.



Hairlessness = Better cooling

■ Decreased hair cover
■ Increased eccrine sweat gland density

◆ 10x higher than chimpanzee and macaque
◆ 2.5x higher density on forehead

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.



2.5x higher density of eccrine 
glands on forehead

Temperature Control



diseases

■ Size of hair
■ Anagen/catagen—length
■ Density

Cantu JM et al. 17(3):209-12, 1980



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



Unintended consequence of evolution?





Conclusion
■ What we see in the microscope:  

◆ Size—decrease for hairlessness
◆ Density—increase for perspiration
◆ Cell cycle—changes for hair length (function)

■ Evolution:  Temperature control, infestation 
control, and behavioral change

■ Hypothesis:  Some hair loss diseases are 
unintended consequences of evolution



Thanks!

¡ Gracias!

Mahalo!


