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College of Medicine, Korea
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The promise of iPS cells in the new era of medicine
Aoi Takashi
Center for iPS Cell Research and Application (CiRA), Institute for
Integrated Cell-Material Science (iCeMS), Kyoto University
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Hair Research Down Under. Getting Closer to the Root of it
Rodney Sinclair

University of Melbourne Professor of Dermatology, St Vincent s Hospital

and the Skin and Cancer Foundation of Victoria

The hair follicle is a complete mini-organ that lends itself as a model for
investigation of a variety of complex biological phenomenon including stem
cell biology, organ regeneration and cloning. The hair follicle has a complex
immunology with constitutive expression of HLA G, but low or absent
expression of HLA A, B, C and D. The unique immunology of hair follicles
may allow recipient tolerance of HLA mismatched donor follicles. This has
already been demonstrated to a limited degree in human and xenograft
studies.

Many single gene disorders have a hair phenotype and families with

multiple affected members have been recruited for gene linkage projects that
have lead to the identification of loci, genes and mutations for a number of
hair disorders including monilethrix, Marie Unna Hereditary Hypotrichosis
and Papular Atrichia. Gene association studies have been used to identify
candidate genes for complex polygenetic conditions such as androgenetic
alopecia in both men and women.
It has become possible to isolate and culture pluripotent adult hair follicle
stem cells. Epithelial stem cells are found in the bulge while mesenchymal
stem cells are located in the connective tissue layer surrounding the outer
root sheath. These cells demonstrate plasticity that is unusual for adult
stem cells. They can be converted into bone, muscle, fat, teeth and nerve.
Following intravenous infusion, these cells will home to and reconstitute bone
marrow following otherwise lethal doses radiotherapy and home to and
become incorporated into skeletal muscle.

The arrector pili muscle is also proving to be important in hair biology
rather than a bystander. Computer generated 3-D reconstructions of the
arrector pili muscle have helped explain why women with androgenetic
alopecia experience diffuse hair loss rather than the patterned baldness seen
in men. Loss of attachment between the bulge stem cell population and

the arrector pili muscle also explains why miniaturization is irreversible in
— 18 —



androgenetic alopecia but not alopecia areata.

Mathematical modelling can also assist in unravelling secrets of hair
biology. Chronic telogen effluvium can be explained by a reduction in
variance of hair duration without a reduction in mean anagen duration.
Regrowth of alopecia areata following intralesional triamcinolone can also
be modelled to identify a direct effect of corticosteroid on hair cycling
independent of any anti-inflammatory activity.

Unlocking the secrets of biology held within the hair follicle will be a long

but very rewarding journey.
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The analysis of the treatment and prognosis in 58 patients with
alopecia areata
Hideki Maejima, Norimitsu Satio, Yasuyuki Amoh, Shiro Niiyama, Akira
Mukuno
Kensei Katsuoka

Dept. of Dermatology, Kitasato University
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Unusual Alopecia Areata Developed in Sibling
Byung In Ro, Jae Wan Go

Department of Dermatology, Myongji Hospital, Kwandong University
College of Medicine, Korea

A 1l-year-old boy presented a 3-week history of a single, 3.0 x 3.5 cm sized
bald patch in the vertex. His past medical history revealed unremarkable,
but his elder brother, a 13-year-old boy, had been suffering from annular-
shaped alopecia areata who was treated by the combination treatment of
photochemotherapy (PUVA) and topical corticosteroids from January,
2007 in our hospital. The lesion was enlarged in despite of the combination
therapy. Solitary lesion has been improved, but it appeared as an arch-shaped
new lesion. Annular patch of hair loss was measured 10x1lcm sized and
has a width of 1 cm in arch-shaped lesion. The younger brother had been
associated with trichotillomania. The phototrichogram showed a few broken
and shortening hairs. He is being treated by combination therapy with topical
steroid and minoxidil solution. We herein report a rare, interesting case of
annular-shaped alopecia areata and alopecia associated with trichotilomania
developed in brothers.

Also we will introduce the result of two year experiences of alopecia clinic in
the Myongji hospital (841 patients) from March, 2007 to February, 2009.
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Evaluation of the quality of life of androgenic alopecia patients

treated with finasteride
Masashi Yamazaki, Takashi Miyakura, Ayako Hobo, Ryokichi Irisawa

Ryoji Tsuboi
Dept. of Dermatology, Tokyo Medical University
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The Efficacy and Safety of Dutasteride 0.5mg Once Daily for
6 Months in The Treatment of Korean Male Subjects with
Androgenetic Alopecia.

Byung In Ro

Department of Dermatology, Myongji Hospital, Kwandong University
College of Medicine, Korea

This is a randomized, double-blind, placebo-controlled, parallel group,
multicenter study. One hundred fifty three men, 22 to 49 years old, were
randomized to receive dutasteride 0.5mg or placebo daily for 24 weeks. After
24 weeks of drug administration, all subjects were followed up for additional
four months.

The result of this study demonstrated that dutasteride 0.5mg/day
administered for 6 months was well tolerated and slowed the progression of
hair loss and increased hair growth in Korean men with AGA.

This article will be soon published in the Journal of American Academy of
Dermatology.

KFDA (Korean Food and Drug Agency) approved dutasteride in the
treatment of AGA on July, 2009.

Also briefly introduce hair products in the Korean market since 2007 : 5 %

minoxidil gel, 2% and 5% scalp med solution, and Ell- Cranell alpha solution.
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Giant blue nevus of the scalp with hair loss
Sachiko Takeichi, Yoshiaki Kubo,Natsuko Inoue, Seiji Arase
Dept. of Dermatology,University of Tokushima
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Topical immunotherapy for severe alopecia areata with squaric
acid dibutylester (SADBE) and 2, 3 - diphenylcyclopropenone - 1

(DPCP).
Tadashi Karashima, Takashi Hashimoto

Dept. of Dermatology, Kurume Univ.
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Treatment of alopecia areata with 308nm eximer lump and

Narrowband Ultraviolet B.
Akiko Ohtsuki', Atsushi Takagi®, Etsuko Komiyama® Junko Kawasaki’

Shigaku Ikeda®

"Dept. of Dermatology and Allergology, Juntendo University Nerima
Hospital

“Dept. of Dermatology, Juntendo University
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The analysis of treatment effect that uses Cepharanthin® together

with other medicine in alopecia areata
Norimitsu Saito', Shiro Niiyama', Yasuyuki Amoh', Hideki Maejima'

Akira Mukuno', Naoko Kanda® Shinichi Watanabe® Keitaro Usui’
Mamitaro Ohtsuki®, Atsushi Hatamochi’, Soji Yamazaki®, Taisuke Ito’
Masahiro Takigawa’, Hiroyuki Arai’, and Kensei Katsuoka'

"Dept. of Dermatology, Kitasato university

“Dept. of Dermatology, Teikyo university

*Dept. of Dermatology, Jichi Medical university

"Dept. of Dermatology, Dokkyo university

"Dept. of Dermatology, Hamamatsu university, School of Medicine

Dept. of Dermatology, Kitasato Medical Center Hospital
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Pulse corticosteroid therapy for the treatment of severe alopecia
areata
Toru Mori, Kotaro Nagase, Takuya Inoue, Noriyuki Misago , Yutaka
Narisawa
Division of Dermatology, Department of Internal Medicine, Faculty of

Medicine, Saga University
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BT REBRORLERH L EEZ OND, 4, YR TOBHBERBROH T 2T
Wt %o

In recent years, pulse methylprednisolone therapy has come to be
administered for patients with severe alopecia areata, and this treatment has
been reported to be effective for cases of early alopecia areata with frequent
occurrences. We have so far treated about 10 cases with severe alopecia
areata by pulse methylprednisolone therapy and obtained good results.
However, the possibility of systemic side effects occurring in association with
pulse methylprednisolone therapy always exists, and therefore sufficient
attention must be paid to identify such occurrences. We herein report our

experience and findings when using this treatment modality.
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DYSREGULATION IN LYMPHOCYTE SUBPOPULATION S IN

PATIENTS WITH ALOPECIA AREATA
Akiko Arakawa', Masahiro Ono"? Hiroko Fujii', Akihiko Kitoh'

Motonobu Nakamura"?, Shimon Sakaguchi? Yoshiki Miyachi

"Dept. of Dermatology, Kyoto University

*Experimental Pathology, Institute for Frontier Medical Sciences, Kyoto
University

*Dept. of Dermatology, University of Occupational and Environmental
Health
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Alopecia areata (AA) usually presents as patchy hair loss followed by
spontaneous regression, while extensive hair loss can persist, resulting in
irreversible tissue destruction. AA can be reproduced by the transfer of lesion-
derived activated T cell in the human hair follicles grafted in SCID mice. Thus,
AA is supposed as one of the most common autoimmune disorders.

Regulatory T cells (Tregs), a subpopulation of T lymphocytes, maintain
peripheral immune tolerance. The transcription factor FOXP3 is essential for Treg
function, providing the most specific marker to identify Tregs. Dysfunctions of
Tregs have been reported in the patients suffering from the severer autoimmune
diseases such as SLE and rheumatoid arthritis. Dysfunction of Tregs caused by
FOXP3 mutation is responsible for the systemic autoimmune syndrome, immune
dysregulation, polyendocrinopathy, enteropathy, X-linked (IPEX). Severe forms
of AA frequently affect patients with this extraordinary rare syndrome, IPEX.

Here we demonstrated that not only Tregs but also the effector T cells were
significantly decreased in peripheral blood of AA patients by flowcytometry.

Immunohistochemistry presented that FOXP3+Tregs were sparsely
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observed in lesions of AA, conversely, abundant Tregs were infiltrating
around hair follicles affected by the other inflammatory disorders. The
disease severity, activity and duration were correlated with the decrease of
Tregs, but not with the effector T cells in the peripheral.

Our findings proposed the possible autoimmune disease model, in which
even most common forms of autoimmunity attacks the population with
the lymphocyte dysregulation of both the effector and regulatory T cells.
Analysis of immunity in AA will elucidate why autoimmunity spontaneously

regress with minimal tissue destruction in some patients and not in others.
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Corticotropin-releasing hormone (CRH) stimulates the in situ
generation of mast cells from precursors in the human hair follicle
mesenchyme
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*College of Nyiregyhéza, Agricultural and Molecular Research Institute,
Nyiregyhaza, Hungary
‘Department of Dermatology, Osaka City University Graduate School of
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Hair follicles (HF) maintain a peripheral, functional equivalent of the
hypothalamic-pituitary-adrenal (HPA) axis, whose most proximal element
is corticotrophin-releasing hormone (CRH). The mast cell (MC) -rich
connective tissue sheath (CTS), of mouse vibrissae HFs, harbors MC
precursors. Differentiation of these MC precursors, into mature MCs, can
be induced by stem cell factor (SCF). We have investigated whether the
MC progenitors of normal human scalp HF CTS, respond to stimulation with
CRH. Microdissected anagen HFs, and full-thickness scalp skin, were treated
with CRH (10-7M). CRH-treatment induced the degranulation of CTS MC,
in addition to increasing the number of CTS MC in full thickness skin and
HF organ cultures in situ. In the latter, cells with characteristic MC features
emigrated from the CTS. CRH receptor protein expression in the CTS was
co-localized with c-kit expression on some CTS MCs in situ. CRH treatment
up-regulated SCF mRNA and protein expression by the HF epithelium. In
skin organ culture, the CRH-induced degranulation of CTS MC was abolished
by anti-SCF antibody. We demonstrate that human skin is an extramedullary
reservoir for MC precursors, and have identified a new regulatory loop
between CRH and SCF signaling. This highlights a novel, neuroendocrine

control of human MC biology.
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A 35 amino acid fragment (aa22-56) of leptin as a potential anagen

inducer in hair cycle
Shigeki Inui, Yasuyuki Sumikawa, Takeshi Nakajima, Satoshi Itami

Dept. of Regenerative Dermatology, Osaka University School of Medicine
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We reported anagen induction by full-length leptin and here studied about
its fragment (aa22-56), known to suppress food intake. This fragment can
induce anagen on dorsa skin of ob/ob and wild type mice and stimulate

phosphorylation of Erk, Jak? and Stat3 in human keratinocytes.
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Induction of gene encoding FABP4 in Pten-null keratinocytes
Masaaki Tsuda', Tae Inoue-Narita', Akira Suzuki®, Satoshi Itami’
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Keratinocyte-specific Pten-null mice revealed distinct phenotypes, including
epidermal and sebaceous gland hyperplasia. To determine the candidate
genes that contribute to their phenotypes, we analyzed a comprehensive
gene expression of Pten-null keratinocytes using microarray technology.
Consequently, it was demonstrated that the most induced gene was
adipocyte-specific fatty acid-binding protein (FABP4). Collectively, it
is conceivable that the FABP4 pathway mediates the sebaceous gland

hyperplasia in keratinocyte-specific Pten-null mice.
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Cyclical expression of clock genes in dermal papillae of mouse

vibrissa follicles.
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'Grad Sch Life Environ Sci, Shimane Univ
*Dept Biol Sci, Fac Life Environ Sci, Shimane Univ.

ERMOREHEME LT 572012, A7 =Y TLICHBEL -~y ZBREQ
% M\ realtime RT-PCR 2175 72& 2 A, 4 OREHEIE T OIRE I D
% Rev-erb a [3RIEIIZ & SR MGG 2000 THEBLAYE < BTN 5
HWAMETF L7z —7 Clock R Cryl BIETIEE-> X)) LAE# 2 RERD o7,
ZITELUDPLTIHEZHE L TRARICHIT L2, BUEEROFERN
¥y — LR, Reverb a OFEBUIBEM W] & BT I & < BRI
KA > 726

To understand the control mechanism of hair cycle, expressions of clock
genes were estimated by realtime RT-PCR with RNAs isolated from mouse
vibrissa follicles at various hair cycle stages. The expression of Rev-erb a ,
a key factor for the transcription of many clock genes, increased at telogen
and vary early anagen and decreased at early catagen. However, other clock
genes such as Clock and Cryl were almost constantly expressed during hair
cycle. Then the expressions were examined with isolated dermal papillae
of the follicles. Rev-erb a was strongly expressed at early anagen. The
expression turned down at mid-anagen and increased again at mid-catagen.
These cyclic expressions of the genes might be closely related to the hair

cycle progression.
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Nestin-positive and keratin 15-negative hair follicle pluripotent
stem cell area (hfPSA) was damaged in scarring alopecia, but was

not damaged in alopecia areata
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Hamada, and Kensei Katsuoka
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Previously, we observed that the nestin-positive and K15-negative cells
locate in the hair follicle pluripotent stem cell area (hfPSA) . The location
of hfPSA is the root of the sebaceous glands and above hair follicle bulge
area in the hair follicle. In the present study, we certified that scarring
alopecia shows the lymphocytic infiltration at the nestin-positive, K15-
negative multipotent hair follicle stem cells in hfPSA. On the other hand,
K15-positive keratinocyte progenitor cells in hair follicle bulge area were not
damaged in scarring alopecia and alopecia areata. Alopecia areata shows the
lymphocytic infiltration at the nestin- and K15-negative dermal papilla. These
results suggest that the nestin-positive and K15-negative hair follicle stem
cell area was damaged in scarring alopecia, thus, damaged tissue cannot be

regenerate, and remain the scar.
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