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Objective & hypothesis
We previously demonstrated that hair follicle
tissue cross section of curved hair was
asymmetrical compared to identical participant’s
straight hair [3].
In this study, We hypothesized that some
adverse effects with ageing prevented the
formation of normal hair follicle tissue and
resulted in acquired curved hair and attempted
morphological and immunohistochemical
analysis.

Background
In addition to congenital factors, acquired
factors such as ageing may cause hair curving
[1]. The increase in acquired curly hair i.e.,
"curved hair" is considered to become worse
the impression of appearance.
Thibaut et al. reported that hair follicle tissue
became asymmetrical, resulting in hair curling
because of mechanical action in congenital
curled hair follicles such as Africans [2].
However, there are few reports based on
embryological perspectives on hair curving
caused by ageing.

Immunohistochemical staining
After antigen retrieval, primary antibodies,
secondary antibodies and 3,3'-diaminobenzidine
tetrahydrochloride (DAB) were applied to detect
the protein of interest.

 We found that multiple hair matrix cells might fuse to
form a single hair follicle and hair shaft, resulting in
acquired curved hair.

 We consider that the fusion of hair matrix cells with
different positions in the depth and the timing of
differentiation forms hair follicles with partial differences
in the thickness of the follicle sheath.
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Specimen collections
Hairs were plucked from the participant's scalp. The participants
were Japanese men and women in their 30s-50s, and straight hair
and curved hair were collected from the identical participant,
respectively.

Preparation of hair follicle tissues cross section
Hair follicle tissues were fixed in 4%
paraformaldehyde and embedded in paraffin.
Continuous cross sections with a thickness of
10μm were obtained using a rotary microtome.
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the differentiation stages were partially different

Multiple hair matrix cells fused
to form a single hair follicle in
curved hair

Heterogeneous expression
of KRT71 and CUTC (copper
transporter) in the hair
follicle tissue of curved hair.

1. Observation of characteristic forms found in acquired curved hair

3. Analysing Wnt signalling Pathway Related Factors

◆ Cross section images of hair follicle tissues

Wnt5a partially reduced, and 
DKK1 increased in curved 
hair 

Hair matrix cell fusion is 
caused by failure of the 

Wnt signalling pathway ?

*red arrowhead : hair matrix cell fusion, Scale bar: 100μm
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Hair matrix cell fusion is one of 
the causes of acquired curved hair
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2. Immunohistochemical staining of plucked hair follicle tissue
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*KRT71: keratin protein specific to inner root sheaths
*Scale bar: 50μm
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