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Dear Editor:
Alopecia areata (AA) is an autoimmune disease charac-
terized by round patches of alopecia with distinct mar-
gins1. Genetic, autoimmune, and epigenetic factors are 
known to contribute to the development of AA1. Among 
these factors, a follicle-specific T-cell-mediated autoim-
mune reaction is considered most important1. Specifically, 
CD4+ and CD8+ T-lymphocytes are involved in the pri-
mary pathogenesis of AA1,2. Natural killer group 2D pos-
itive (NKG2D+) cells such as NK, NKT, and CD8+ T 
cells and NKG2D activating ligands from the MHC I–re-
lated chain A family also have a key role in pathogenesis2. 
CD4+/ CD25+ T-cells are also involved3,4. Most thera-
pies of AA target the autoimmune reaction, but a new 

therapy modality is being needed because of limitations 
and complications of previous therapies5. There are many 
reports on use of 308-nm excimer laser therapy for AA6-10, 
but the exact mechanism of effect is unknown. Thus, we 
performed histopathologic evaluation after 308-nm ex-
cimer laser therapy in an animal AA model to investigate 
therapeutic mechanism of excimer laser therapy on AA.
This study was conducted using C3H/HeJ mice with AA 
patches. AA patches of C3H/HeJ mice were grafted via 
full-thickness skin graft (FTSG) from 46-week-old C3H/HeJ 
mice that naturally developed AA patches as aging pro-
cess. After 50 days from the date of FTSG, all of five mice 
had AA patches on the back. AA patches induced on the 
back skin of five C3H/HeJ mice were treated with 308-nm 
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Fig. 1. Gross hair regrowth on the 
control and treated side. Com-
parison of the baseline (A∼D) and 
the 12 weeks (L∼O) shows gross 
hair regrowth only on the treated 
side in 3 mice (L∼N), but both 
sides showed similar gross hair 
regrowth in mouse 3 (O). Red line: 
cephalocaudal axis, red dotted line:
area of alopecia areata.

excimer laser (XTRACⓇ Ultra; Photomedex, Montgomery-
ville, PA, USA). To determine the minimal erythema dose 
(MED), the laser is examined in 10 sites starting with 100 
mJ and increasing by 30 mJ to 370 mJ and MED is de-
termined by the dose at which erythema occurs after 24 
hours. AA patches were divided into control (left side) and 
treated areas (right side), based on a cephalocaudal axis. 
The laser was used on a patch of alopecia on the right 
back twice a week for 12 weeks, at the same MED.
We performed skin biopsies before and after laser therapy 
on both sides of AA patches in 4 mice. Each biopsy speci-
men was fixed in 10% buffered formalin and embedded 
in paraffin, then stained with hematoxylin and eosin 
(H&E). Immunohistochemical studies were conducted for 
CD4 and CD8 receptors (Thermo Fisher Scientific, Fremont, 
CA, USA). Positive CD4 and CD8 staining for perifolli-
cular cells was divided into four grades: 0, none; 1, mild; 

2, moderate; 3, severe. Two dermatologists and one path-
ologist reviewed the histopathology.
Perifollicular CD4+ and CD8+ T-lymphocytes infiltration 
were evaluated before and after 12 weeks of laser therapy 
using the Wilcoxon rank-sum test. Data were analyzed 
with IBM SPSS Statistics ver. 19.0 (IBM Corp., Armonk, 
NY, USA). Statistical significance was set at p＜0.05. This 
study was approved by the Institutional Animal Care and 
Use Committees of Inha University (INHA120516-143).
As a result, hair regrowth was grossly observed on the 
area treated with the excimer laser. Because one mouse 
died at 6 weeks, 4 mice were used to evaluate gross hair 
regrowth (Fig. 1). In 3 of the 4 mice, gross hair regrowth 
was observed on treated areas, but not on untreated areas 
(Fig. 1L∼N). One mouse showed similar hair regrowth on 
both sides (Fig. 1O).
After 12 weeks of therapy, the number of hair follicles in-
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Fig. 2. Histologic appearance in 
control and treated area through 
excimer laser therapy. After 3 months
of laser therapy, an increase of hair 
follicle number (A∼L: H&E, ×100)
and a decrease of CD4+/CD8+ 
T-cell infiltration (M∼T: CD4 stain, 
CD8 stain, ×400) were detected 
on the treated side.

creased and perifollicular lymphocytic infiltration decreased 
in treated areas in 3 mice on H&E stain. Only 1 mouse 
showed an increase in the number of hair follicles in the 
control area (Fig. 2A∼L).
Perifollicular CD4+ and CD8+ T-cell infiltration decreased 
after excimer laser therapy (Fig. 2M∼T). The degree of 
CD4+ perifollicular T cells decreased significantly on the 
right side of AA patches compared to the left side after la-
ser therapy (mean scores before treatment [left/right]: 
mouse 1; 2.33/3, mouse 2; 3/3, mouse 3; 2/2.33, Mean 
scores after treatment [left/right]: mouse 1; 2/1.33, mouse 
2; 2.66/2, mouse 3; 2.33/1.66) (p=0.0495). The number 
of CD8+ perifollicular T cells also decreased significantly 
on the right side of AA patches compared to the left side 
after laser therapy (mean scores before treatment [left/ 
right]: mouse 1; 2.33/2.33, mouse 2; 2.33/2.66, mouse 3; 
1.66/1.66, mean scores after treatment [left/right]: mouse 
1; 2/1.33, mouse 2; 2/1.66, mouse 3; 1.33/0.66) (p= 
0.025). 
The mechanism of hair regrowth induced by the excimer 
laser is not yet known, but it was suggested that the laser 
induced apoptosis of T-cells and/or exerted immunomo-
dulatory activity through water-soluble mediators7. The 
308-nm wavelength is too short to penetrate human hair 
follicles affected by inflammatory cells; however, soluble 
mediators could be involved in inhibition of T cell-medi-
ated autoimmune reactions8. Topical application of the im-
munosuppressive agent FK506 to C3H/HeJ mouse skin in-
duced a decrease in perifollicular and/or intrafollicular 

CD4+ and CD8+ T-cell infiltration10. These results sug-
gest that cytotoxic T-lymphocytes played the important 
role in development of AA.
There are some limitations to this study. First, this study in-
cludes the small sample size of mice. Second, it is known 
that 308-nm excimer laser has no effectiveness on alope-
cia totalis and alopecia universalis and in this regard, our 
study showed that the clinical effect of excimer laser in 
AA animal model was limited because of the diffuse alo-
pecic patch. Third, treatment and non-treatment area is 
too close that non-treatment areas can also have ther-
apeutic effects. In addition, future studies are needed to 
define which mechanism is involved in a decrease of 
CD4+ and CD8+ T-cell infiltration after the 308-nm ex-
cimer laser therapy and to investigate changes in NK cells. 
In conclusion, we investigated the therapeutic effects of 
the 308-nm excimer laser in AA. These data demonstrate 
that the 308-nm excimer laser reduces perifollicular 
CD4+ and CD8+ T-cell infiltration and it could be con-
sidered as an alternative therapy option for AA. 
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