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Background: Current fundamental research in cytogenetics and

biochemistry has significantly advanced our understanding of hair follicle
morphology and physiology. Researchers are increasingly focusing on the so-
called "bulge region"—a thickening located below the sebaceous gland, which
some authors have termed the "secondary hair germ.” Investigating the
mechanisms of cyclic hair formation is crucial for developing novel therapeutic
approaches aimed at restoring hair growth. Recently, a specific group of
cytoplasmic (extracellular) receptors that transmit information via tyrosine
kinases has been identified. Of particular interest are Janus kinases (JAKs); upon
the binding of growth factors, these kinases induce receptor dimerization,
autophosphorylation, and subsequent activation.

Objective: To investigate the activity of cytoplasmic Janus kinase (JAK) in
the pathogenesis of alopecia areata (AA).

Materials and Methods: The study involved 42 patients with alopecia
areata, consisting of 44% males and 56% females. Based on clinical forms, the
distribution was as follows: localized AA — 22.3%, multifocal — 18.7%, ophiasis
(ribbon-like) — 7.4%, subtotal — 16.5%, and totalis — 14.7%. Standard
diagnostic methods were employed, including trichoscopy and
immunohistochemical analysis (JAK; n=20).

Results and Discussion: In localized, multifocal, and ophiasis forms of AA,
dermatoscopy revealed non-atrophied hair follicles in 87.2% of cases and
dystrophic (pathological) hairs in 68.2%. In the subtotal form, the frequency of
non-atrophied follicles decreased 1.6-fold (39.6%), the incidence of atrophied
follicles increased 4.7-fold (51.9%), and the presence of pathological hairs
decreased 3.5-fold (31.5%) compared to patients with localized and multifocal AA
(P<0.01-0.001). Totalis and universalis forms were characterized by a significant
11.8-fold decrease in the occurrence of non-atrophied follicles compared to
localized and multifocal AA.

Table 1. Distribution of patients with Alopecia Areata (AA) by JAK-1
ctivation levels according to clinical forms.according to clinical forms.
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Clinical Forms of | negative | Weakly positive | Moderately | Strong

Alopecia Areata (1 score) positive. positive
(2 score) (3 score)

L. In cases |4 (80,0%) 1 (20,0%)

of alopecia

areata, multifoca

L,

and ophiasis for

ms n=5

IL subtotal form, 2 (33,3%) 2(33,3%) |2(33,3%)

n=6

I1. alopecia 3 (50,0%) | 3 (50,0%)

areata, n=6

IV. alopecia 3(100%)

universalis, n=3

overall 4 (20%) 3 (15%) 5 (25%) 8 (40%)

Cytoplasmic Janus kinase expression in the scalp skin was analyzed in 20
patients. As shown in Table 1, 40% of AA patients exhibited strong activation of
the JAK-1 signaling pathway; this included 100% of patients with alopecia
universalis, 50% with alopecia totalis, and 33.3% with subtotal AA. Moderate JAK-
1 activation was observed in 25% of cases (33.3% of subtotal and 50% of totalis
patients). Weakly positive JAK-1 activation was recorded in 15% of cases (33.3%
of subtotal and 20% of localized patients). Negative JAK-1 expression was
consistently observed in all cases of localized alopecia areata.

JAK-1 may also the
the anagen phase to the telogen phase, thereby exacerbating the pathological
process in alopecia areata. This was evidenced by a correlation between
cytoplasmic JAK-1 expression and an increase in the proportion of non-atrophied
hair follicles (r=0.812; P<0.01) and dystrophic (pathological) hairs (r=0.789;
P<0.01). These findings indicate a significant relationship between the formation
of dystrophic hairs, the progression of alopecia areata, and the concentration of

accelerate transition of hair follicles from

JAK-1 in the scalp skin. However, the degree of atrophied hair follicles did not
correlate with JAK-1 expression (r=0.129).
Conclusion: The study confirms the activation of cytoplasmic JAK-1 in th

toimmune inflammatory process of alopecia areata pathogenesis. Thj
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activation is induced by IFN-y via the JAK/STAT signaling pathway, leading to the
formation of specific transcriptional homodimers through the creation of docking
sites for STAT proteins. These dimers bind directly to the DNA of hair follicle cells,
triggering their transition into the telogen stage. Elevated JAK-1 expression
increases as the pathological process progresses toward severe forms of the
disease (alopecia totalis and universalis). The established correlation between
JAK-1 expression levels and the increased proportion of non-atrophied follicles
and dystrophic hairs confirms the enhancement of intracellular signal modulation
in line with these clinical parameters.




