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Extract of Taraxacum platycarpum (AF-343) has been reported to have severa biological properties such
as skin hydration and anti-inflammatory effects. Although clinical evidences of skin hydration and anti-
inflammatory effect were provenin clinical trial, precise mechanism of skin hydration was not fully under-
stood yet. In this study, we have focused skin hydration mechanism related filaggrin, collagen, and matrix
metalloproteinase (MMP) in vitro and anima study. Herein, skin hydration mechanism of AF-343 is due
to recovery of filaggrin in mice model and increased production of collagen with suppression of matrix

MMPin vitro fibroblast cell line.

Key words. Taraxacum platycarpum, Type | collagen, MMP-1, Smad2/3

INTRODUCTION

Several positive effects of dandelion extract were reported
in the literature, which were related with skin hydration,
anti-inflammatory effect, and anti-oxidative effect (Schtz et
al., 2006; Cheong et al., 1998). In our previousclinical trid,
we have reveded that dandelion extract of Taraxacum
platycarpum (AF-343) have skin hydration and anti-inflam-
matory effect (Kim et al., 2010). However, we have not
fully understood how AF-343 plays a role for skin hydra-
tion. To have a moisturizing effect in human skin, several
factors are required such as recovery of natural moisturiz-
ing factors (NMF), increased expression of collagen, and
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suppression of matrix metalloproteinase (MMP) (Seo et al.,
2005; Hu and Kitts, 2005). In addition to skin hydration,
these factors are also known to increase skin elasticity, anti-
wrinkle effect, and smoothing of skin texture (Homebeck,
2003). Among NMFs, ceramide, filaggrin, and loricrin are
representative and filaggrin mutation is one of the impor-
tant precipitating factor in human atopic dermatitis (AD)
skin (Irvine et al., 2011). AD is characterized by repetitive
chronic skin inflammation and significant dry skin which
has lower amount of water content when compared with
those of normal healthy control.

Filaggrin gene (FLG) loss-of-function mutations underlie
ichthyosis vulgaris, a semi-dominant disorder of keratiniza-
tion, and are the strongest and most widely replicated
genetic risk factor for AD (Sandilands et al., 2009). We
have recently shown using Raman spectroscopy that FLG
genotype isamajor determinant of NMF in the stratum cor-
neum (Kezic et al., 2008). FLG codes for profilaggrin, a
large protein precursor comprised of 10~12 filaggrin
repeats. The most abundant amino acid residues in filag-
grin repeats are basic amino acids histidine and arginine and
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the polar residue glutamine. The protein is aso signifi-
cantly rich in glycine and serine, consistent with the struc-
tural similarity of filaggrin and related proteins such as
loricrin to the variable domains of keratins, which largely
consist of glycine/serine loop structures (Korge et al., 1992).
Here, we compared the levels of filaggrin degradation
products in NC/Nga mice after ora administration of AF-
343. And we evduated the increased production of col-
lagen with suppression of MMP in vitro fibroblast cell line.

MATERIALS AND METHODS

Animals. Fifteen female 5-week-old NC/Nga mice were
purchased from Charles River Japan (Yokohama, Japan),
and maintained under conventional conditions: a 12 h light/
12 h dark cycle with freely available food and water. The
colony room temperature was kept at 22~23°C with a
humidity of 55 + 15%.

Induction of AD-like skin lesion. Mice were anesthe-
tized with ether, after which the anima’s back hair was
shaved by clipper 1 day prior to sensitization. Next, 100 mg
of mite cream (Biogtir Inc., Kobe, Japan) impregnated with
Dermatophagoides farina crude extract was applied to the
dorsal skin of these animals and secured by a patch every
second day for fifteen days. Each gram of mite cream con-
tained 234 ug of Der f 1, 7 ug of Der f 2 and 136.4 mg of
proteins.

Systemic application of AF-343.  After the induction of
the AD-like skin lesions, the animals were divided into
three groups, each containing five mice. These groups were
then treated systemically for 5 days, AF-343 (experimen-
tal), hydrocortisone (positive control), or placebo only (nor-
mal control). The relative dermatitis severity was assessed
macroscopically using the following scoring procedure. The
total skin severity score was defined as the sum of the indi-
vidual scores for each of the following seven signs. erythema,
hemorrhage, edema, excoriation, erosion, scaling and dry-
ness (Kunz et al., 1997). In this system, O was defined as
exhibiting no symptoms, 1 as mild symptoms, 2 as moder-
ate symptoms, and 3 as severe symptoms. Additionally, the
mice were photographed after 5 days.

Cell culture. HS68 Cells (human skin fibroblasts) were
cultured in 48-well plate at 37°C in a humidified atmo-
sphere containing an atmosphere of 5% (v/iv) CO, in air.
The medium was changed every third day. Subconfluent
cell cultures were enzymatically split by 100nM TPA,
05% DMSO then propagated in culture medium as
described above.

AF-343 application of the HS68 cells. Human skin
fibroblasts were treated by various concentrations of AF-

343 (0, 0.1, 0.5, 1, 2 mg/ml). The expressions of type | col-
lagen, MMP-1, Smad2/3, and TIMP-1 proteins were ana
lyzed by Western blot analysis. We used quantified proteins
extracted from mixture of cultured cell with lysis buffer
[10mM Tris-Cl (pH 7.4), 5mM EDTA (pH 8.0), 130 mM
NaCl, 1% TritonX-100], 0.2 M PMSF (phenyl-methyl-sul-
fonyl-fluoride) and proteinase inhibitors (0.02 mM aprotinin,
2mM leupeptin, 5mM phenanthroline, 28 mM benzami-
dine-HCI). In addition, level of type | collagen mRNA was
analyzed by CAT assay.

RESULTS

Anti-inflammatory effect of AF-343 on the AD-like
skin lesion. To determine the clinica severity of each
group, seven major clinical signs and symptoms of AD -
erythema, hemorrhage, edema, excoriation, erosion, scal-
ing and dryness - were scored using the criteria defined
above (Kunz et al., 1997). These mgjor clinical signs and
symptoms developed shortly after the Dermatophagoides
farina crude extract was applied to the backs and ears of the

A

control

Positive control

AF-343

B control Positive control AF-343

Mouse
Back

Mouse
Ear

Fig. 1. Effect of AF-343 on clinical observations. AD-like skin
lesions induced by attachment of mite patches on the backs of
mice for 15 days, and AF-343 treated orally for 5 days. (Positive
control, hydrocortisone).
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mice, and the AD-like skin lesions progressively worsened
until 15 days after the initial induction. However, animals
receiving systemic treatment with AF-343 exhibited a sig-
nificantly lower degree of clinical skin severity comparable
to those treated with hydrocortisone (the positive control).
Conversely, no change was observed in the normal control
group during the experimental period (Fig. 1). Such results
indicate that AF-343 is able to effectively decrease the skin
severity of mite-induced AD-like skin lesions in NC/Nga
mice.

Increased expression of filaggrin in NC/Nga mice. \We
obtained skin tissues from backs and ears of AD induced
NC/Nga mice. Histopathologically, epidermis became thicker
when compared to that of norma epidermal tissue,
while infiltration of inflammatory cells increased in the
upper dermis (Fig. 2A). AF-343 is ordly administrated,
normalization of epidermal thickness and decrease of
inflammatory cell infiltration were observed. These showed
more prominent on the ear tissues than back samples
(Fig. 3A).

For norma skin tissue, immunohistochemistry reveaed
that filaggrin expression was evenly distributed in many
horny layers with the increase of expression mostly in gran-
ular layers. Meanwhile, for skin tissue with AD, remark-
able decrease of expression was observed in some granular
layers and this seems to also affect the distribution of
expression for filaggrin in horny layers (Fig. 2B). AF-343is
oraly administrated, we could observed normalized distri-
bution of filaggrin expression (Fig. 3B). In the case of loric-
rin, such results were less obvious than in the case of
filaggrin (Fig. 2C, 3C).

According to evaluation of filaggrin and loricrin expres-
sion by using Western blotting, filaggrin expression in AD-

Ear Control Extract Extract + AF-343

A

Fig. 2. Immunohistochemical staining of filaggrin and loricrin
in control, extract treated, or extract/AF-343 treated mice ear tis-
sues.

Back Control Extract Extract + AF-343

7

e

| py———
ELorlcrm -

Fig. 3. Immunohistochemical staining of filaggrin and loricrin
in control, extract treated, or extract/AF-343 treated mice back
tissues.

Control Extract  Extract + AF-343

1 4
Filaggrin
Loricrin
Beta-actin

Fig. 4. Expressions of filaggrin and loricrin in control, extract
treated, or extract/AF-343 treated mice ear and back tissues.

like skin lesion was dightly decreased. After administra-
tion of ora AF-343, the results showed increase of filag-
grin expression (Fig. 4).

Expression of type I collagen and MMP-1. In order to
evaluate a possible role of AF-343 on the collagen neogen-
esis, we focused on the type | collagen protein and MMP-1
expression after treatment with AF-343 in a concentration
range from 0.1 to 2mg/ml. AF-343 exerted different
effects on type | collagen protein and MMP-1 expression
depending on the concentration administered (Fig. 5).
Expression of type | collagen protein was increased in
AF-343-treated human skin fibroblasts by dose and
time-dependent manners. Consistent with this result, the
expressions of phosphor-Smad2/3 in skin fibroblasts were
increased and MMP-1 expression was decreased by AF-
343 treatment (data not shown). TIMP-1 expression was
not significantly changed in AF-343 treated skin fibro-
blasts.
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Fig. 5. MMP-1 expression was decreased by AF-343 treatment.
TPA: 12-O-tetradecanoylphorbol-13-acetate, RA: retinoic acid,
ROL: retinol.

DISCCUSION

This study showed that when AD is induced on NC/Nga
mice, epidermis becomes thicker when compared to that of
normal epidermal tissue while infiltration of inflammatory
cells increases and distribution of filaggrin expression
changes. For normal skin tissue, immunohistochemistry
revealed that filaggrin expression was evenly distributed in
many horny layers with the increase of expression mostly
in granular layers. Meanwhile, for skin tissue with AD,
remarkable decrease of expression was observed in some
granular layers and this seems to also affect the distribu-
tion of expression for filaggrin in horny layers (Sandilands
et al., 2009). The study unveiled an important fact that
when AF-343 is orally administrated, anti-inflammatory
effectsimproved AD and at the same time, normalized dis-
tribution of filaggrin expression. In the case of loricrin, a
differentiation marker, such results were less obvious than
in the case of filaggrin so it seems that it would be more
desirable to use filaggrin, rather than loricrin, as a marker
when evaluating the efficacy of treatment for AD on ani-
mals.

Therefore, the study demonstrated that oral administra-
tion of AF-343 increased the thickness of epidermis and
normalized the distribution of filaggrin expression in AD
induced animals, which means that AF-343 relates to anti-
inflammatory effect and normalization of skin NMF expres-
sion. It appears that further study is necessary to look into
what mechanism makes AF-343 relate to normalization
process of filaggrin expression.

In conclusion, we have focused skin hydration mecha
nism related filaggrin, collagen, and MMP in vitro and ani-
mal study. Herein, skin hydration mechanism of AF-343 is
due to recovery of filaggrin in mice model which means
that AF-343 relates to anti-inflammatory effect and normal-
ization of skin NMF expression. This study can also pro-

vide that AF-343 plays a role in increased production of
collagen with suppression of MMP in vitro fibroblast cell
line.
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