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Abstract — Grateloupia elliptica has been reported to have the proliferation effect of dermal papilla cells (DPCs), which play
important roles in the regulation of hair cycle. In the present study, we examined in vifro and in vivo hair growth-promoting
effect of Grateloupia elliptica. When isolated rat vibrissa follicles were treated with extract of G elliptica, the hair-fiber lengths
of the vibrissa follicles significantly increased. Furthermore, the G elliptica extract accelerated the telogen-angen transition in
C57BL/6 mice. To investigate the molecular mechanisms of the G elliptica extract on the proliferation of DPCs, we examined
the activation of wnt/B-catenin signaling which is known to regulate hair follicle development, differentiation and hair growth.
The G elliptica extract activated wnt/B-catenin signaling via the increase of f-catenin and phospho-GSK3p. In addition, the
G elliptica extract increased the level of cyclin E and CDK2, while the level of p27kiIDl was decreased. These results suggest
that the the G elliptica extract may induce hair growth by proliferation of DPCs via cell-cycle progression and the activation

of Wnt/B-catenin signaling.
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Fig. 1. The effect of the G elliptica extract on the increase of
hair-fiber length. Vibrissa follicles were treated with the G
elliptica extract (1, 10 and 100 pg/ml) for 21 days. Stimulation
with minoxidil served as a positive control. The difference in
the length of vibrissa follicles of the control group on day 21
was considered to be 100%. Data are expressed as the mean +
SE. *p<0.05 vs. control.
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Fig. 2. The effect of the G elliptica extract on the anagen
induction in C57BL/6 mice. After shaving, the back skins
were treated with the G elliptica extract, vehicle and
MINOXYL™ every day for 34 days. (A) The back skins
were photographed at 1, 12, 19, 25 and 34 days after depil-
ation. (B) On day 34, to analyze the quantitative assessment of
anagen induction, dotmatrix planimetry was performed. The
transparency was put on a photo of a mouse to mark the areas
that were in different stages (pink = telogen, anagen = black).
Afterward a dotmatrix (sheet with a uniform defined dot pat-
tern) was placed under the marked foil to calculate the per-
centages of the regions of interest by counting the dots. The
percentage of anagen induction was calculated by the equation
[(black skin/total skin)x100]. Data are presented as the meant
S.E. (n=8). *p<0.05, **p<0.01, ***p<0.001 vs. vehicle treated
control.
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Fig. 3. The effects of the G elliptica extract on the levels of
cell cycle associated proteins in cultured dermal papilla cells.
Immortalized DPCs (1.0x10° cells/mL in 100 mm dishes)
were pre-incubated for 24 h under 1% serum conditions, the
cells were treated with the G elliptica extract (10 and 100 pg/
mL) and minoxidil (MXD, 10uM) for 24 h. Whole cell
lysates from DPCs were analyzed for the levels of cyclin E,
CDK2 and p27*' by western blot.
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Fig. 4. The effects of the G elliptica extract on the levels of
Wnt/B-catenin signaling proteins in cultured dermal papilla
cells. Immortalized DPCs (1.0x10° cellymL in 100 mm dishes)
were pre-incubated for 24 h under 1% serum conditions, the
cells were treated with G elliptica extract (10 and 100 pg/mL)
and minoxidil (MXD, 10 uM) for 24 h. Whole cell lysates
from DPCs were analyzed for the levels of B-catenin, phos-
pho-GSK3p and GSK3f by western blot.
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