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OMICS Group International is an amalgamatlon of

) and worldwide international science conferences
and events. Established in the year 2007 with the sole aim of
making the information on Sciences and technology ‘Open
Access’, OMICS Group publishes 400 online open
access in all aspects of Science, Engineering,
Management and Technology journals. OMICS Group has been
instrumental in taking the knowledge on Science & technology to
the doorsteps of ordinary men and women. Research Scholars,
Students, Libraries, Educational Institutions, Research centers
and the industry are main stakeholders that benefitted greatly
from this knowledge dissemination. OMICS Group also organizes
300 annually across the globe, where
knowledge transfer takes place through debates, round table
discussions, poster presentations, workshops, symposia and
exhibitions.
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OMICS Group International is a pioneer and leading
science event organizer, which publishes around 400 open
access journals and conducts over 300 Medical, Clinical,
Engineering, Life Sciences, Phrama scientific conferences all
over the globe annually with the support of more than
1000 scientific associations and 30,000 editorial board
members and 3.5 million followers to its credit.

OMICS Group has organized 500 conferences, workshops
and national symposiums across the major cities including
San Francisco, Las Vegas, San Antonio, Omaha, Orlando,
Raleigh, Santa Clara, Chicago, Philadelphia, Baltimore,
United Kingdom, Valencia, Dubai, Beijing, Hyderabad,
Bengaluru and Mumbai.




TSTAM
2009

Taiwan Society of

. Progenic Hair Regrowth Treatment
The Use of Platelet-Released Growth Factors
for Treating Androgenetic Alopecia (AGA) by

Activating Hair Follicle Stem Cells

PRI

PROYgenc

Jack Sung,! Jiang, Meili,?
Wang, Zunyan3

President, Asiamedic Biotechnology; Director, Jiang’s Anesthetic Clinic;
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| DHT converted by 5-a Reductase
L;t@ = eem s U ppresses hair follicle growth,

miniaturing follicle tissue and life span

TGF-R1 secreted by DPCs induces

catagen, leading to prematured hair
loss

Hair follicle microinflammation &
fibrosis block follicle regeneration to
next anagen and diminish hair density
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» Androgenetic
Alopecia (AGA)

DHT, the leading

. cause of male pattern
IS A common baldness, is a guh-

. stance naturally found
d|5ease within the body ...

affecting over
50% male
pOpUIat|On over that shortens the growing

phase of hair ...

50 years old in which shrinks the ™ mmmumzénmn

the U n |ted hair folicles ... Hg}irlstpéeéeai?lriﬁl;?w 2.
Stats.
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testosterons DHT

» The main molecular pathway has
been accepted that 5-alpha
reductase in the fast growing cells
outside dermal papilla of hair
follicle converting testosterone into
dihydrotestosterone (DHT). DHT
then binds androgen receptor and
the complex of which next binds
DNA in cell nucleus, resulting in
growth arrest of follicle cell and
gradual decrease of protein
synthesis. Such molecular pathway
prevents vellus hair growing into
terminal hair in the next shortened

- anagen phase
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Testosterone (T) enters the cell and, if 5-
alpha-reductase is present, is converted
into dihydrotestone (DHT). Upon steroid
binding, the androgen receptor (AR)
undergoes a conformational change and
releases heat shock proteins (hsps).
Phosphorylation (P) occurs before and / or
fter steroid binding. The AR translocates
jo the nucleus where dimerization, DNA
pinding, and the recruitment of
coactivators occur. Target genes are
transcribed (mRNA) and translated into
proteins. Original work, adapted from the

following sources: _
Meehan KL, Sadar MD. Androgens and androgen receptor in
prostate and ovarian malignancies. Front Biosci. 2003;8780-

800.

| hsp90 cytoplasm

PROTEIN
(androgenic effect) Gottlieb B, Lombroso R, Beitel LK, Trifiro MA. Molecular

pathology of the androgen receptor in male (in)fertility. Reprod
biomed online. 2005;10:42:48.

Choong CS, Wilson EM. Trinucleotide repeats in the human
androgen receptor: a molecular basis for the disease. ] Mol
Endocrinol. 1998;21:235 - 257.

Quigley CA, De Bellis A, Marschke KB, ElI-Awady MK, Wilson EM,
French FS. Androgen receptor defects: historical, clinical, and
molecular perspectives. Endocr Rev. 1995;16:271 - 321.
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TGF-131
Transforming Growth Factor-Beta 1

The major follicle killer
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ORIGINAL ARTICLE

Identification of Androgen-Inducible TGF-f1 Derived from
Dermal Papilla Cells as a Key Mediator in Androgenetic

Alopecia

Shigeki Inui, Yoko Fukuzato, Takeshi Makajima, Kunihiko Yoshikawa and Satoshi [tami
Depurrmesnt of Dermamnl ogy, Osaka Usivessiny Schoal of Medicine, Ouaka, Japan

We attermpted to establish a coculture model of human
dermal papilla cells (DPCs) from androgenetic alopecia
(AGA) and keratinocytes (KCs) to study the pathome-
chanism of AGA. Since ex; of mRMA for the
mdrogen receptor (AR) decreased during subcultiva-
don of DPFCs in mtro, we tramienty tramsfected the AR
expression ncmhni]tl)l’c:anlmcu]medﬂmm

with KCs In this coculture, md:ﬁ:
growth of KCs by 50%, indicating ﬁeDP&p&n—

duce diffusible growth suppressive factors into the med-

ium in an sadrogen-dependent manner. Since recently

ev wn trans-
idence has shown the importance of

forming growth fetor-fil (TGF-J1) in hair growth, we
further examined the concentration of TGF-fil in this
coculture medium after androgen treatment by ELISA
msays. The msals showed that
reased the secretion of TGF-fil into the condidoned
medivm. Moreaver, neatralizing anti-TGF-[jl antibody
mversed the inhibition of KC proliferation. Thus, we
mﬁu that nducible TGF-fi1 derived fom
DIPCs mediates hair growth suppresion in AGA.

mw]zt:]\mwrﬂtmmntsmﬂtn
t]u'u-eududpu'b::m'm:tm}u'but

su]P :|:r| annscd imative [E'Bcﬂ:l:na,
1966}, In cal [ALzA),
- pubert dmme% irrewrable

]\ur Fn]]:ch:. whereas Pcn:Pu'b-ﬂ'u] castrabion pr=-
m&&lﬂuﬂmﬂﬂ}wﬂt to the mechanism of
hair growth mgulaion by androgen, beard, axllary and frontal
su]Pd:rma] P‘?‘i]h celk [[VPCs) were recently shown to posmens

the chamcterisbcs of cells (Hami e af, B9, 199,
W43, 19965a; Chodry ef al, B92; Bandall et o, 992, While the an-
dlusuimnepw[.ll-l} is ed in beard, axillary, and frontal
scﬂP [Py, follicular epa izl cells do not have the charmcteris=

tics of androgen target cells [’Lﬂmﬂr" ot al, !I'EBZ Hamd e al, 1995a;
Inuwi o af, AWK Thus, the targets of androgens in the
hatr follicle are the TP, wsrd\nh:ﬂut: ngu]: o the folboulr
epithelial cell. The coculture System using ol licular ePur.'l'r_'an
alls and DPCs enabled us to 1 te the ofiects of and

o thess call (Ttarma ekal, !% stimulated the :']"‘-
eration of folloular ePuﬂ'ldu] cd]s tured with beard DPCs
by :tlmulm production of insulm-like factom1
TEP'L}: (ltami o af, W95 k). Ohana et al commltured fol-
O?ut'lu'hz] cells and DPCs isolated from the frontal balding

scﬂP mmptﬂdmmqn.zrrmﬂmmﬂﬁr}nmunm

and db ated mduced inhibition of probifers-
ton of ﬂid:ﬂugﬂ:[{)hmaddlmhﬂu::hﬂr.we
mmﬂ:ﬂizmﬂmmmrﬁ AB-transtectsd
from human AGA and KCs

i

MATERTALS AND METHODS

Lolatlon and colture of boven desnel papdlls cells and
keratlnorytes DPC: fram hair Blkcle: were molied and coloorsd as
deseribed previcudy (hamd a o, B9Lb) b bod, dkin speomens wene
obtaned a plagic srgery, and then DFCs were jsnkued and ooloored
Dalbecond Modified Bagle Medion (DMEM) (Mosoi Phenscsnnal,
Tokya, Jamn) mpplaesed wid 0% sl alf ssom FPOS) (b
Beosciences, Lemeswa, KS, USA)L perdallin 80 onmg/mll, smepmnspein
80 pgind) ar 37°C, onder 2 homadifisd amecsphess of 95% O and 5%
D0, Mormal homsn BC: were solasd fom homen slon and oolmesd
m MODEB B35 sopplenemed winh wodin § pgimll, hydrocontsone
W4 pgiml), ethmolmme {1 ms), phogphoegiamolamine (11 ),
i oma Ca ™ oand hovine pray eas {Chn:n:a San Thegn, CA
LISA) (ke growih : KiGiM). Sen e RT-FCER
o AR wa parfornesd as previcaly decribed {.ﬂndn ot al, 1995

Transiction of the AR expression wector inte DFCs  DFCs were
moonlaed s denadiny af 2% l:l‘cd]s.rwd] o oane culioned maliplaes
# wd]s. Cumn. Mew York, 1USA) and olursd wad DMEM

Accepad for poblicsion Feheoary 1, 2000

d wich W% FCS. A anhonsflaency dhe mediom was dhanged
w0 FCS-fiee DMEM md dhe el then transiaed with 2 B ofthe AR

Peprint requens we D Samdhi Ians, T af T3 l
Oraka Universty Schoal of Medicine, 2-2, G—S,Yanﬁs—ah. Sin-uh.
Craka, S65- (871, Japan; E-mail: momas (@) derma mad osaka g acjp

Abbreviarong DA, dermal puge s el KC, ke nocyns AGA, sdeo-
Bt alaperis AR androgen eoapine; TGP, walinlike groweh fenel
DMAEM, Dolbececk meodifisad Eaglst mediong PCS, faal calf ssang
TGEP-PL, tmsdhening gowah Goo-fL

veoins, pSGE-AR (bndly gven by D Chawsshung Chang,
ﬁeLhmyﬂ'Rndﬂ:f}na‘h pL of the prmsfecaon neagent
Fagena-é (Rode Dugnoais Corp Indsmapols, 1) After dheee b, the
medimm we changed o DMEM sopplensesesd wath W% dhasccal -
meaed FOS & 2 b oafter mamfamion, odls wers harveasd or onmbenad
with the KC mloore The mmfecson efficiency was abour 50,
et maed by geen Aooesene.

OO MR IS0 - gy gha i) 2000 by The Socamy for lavasgasve Desmaalogy, e
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Figure 2. Effect of R1881 on the proliferation of KCs cocultured
with DPCs from bald frontal scalp skin of a male human, transi- R1881
ently transfected with pSG5-AR. The cells were cultured in the pre-
sence of ethanol as a mock (lane 1) or 10 ? M RI1881 (lane 2). The graph anti-TGF-Bl

shows cell numbers for KCs after coculturing for four days as a mean +
SD of three determinations.
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Androgen inhibited the growth of KCs by 50%,
indicating that the DPCs produce dffusible
growth suppressive factors into the medium
in an androgen-dependent manner.”

“The results showed that androgen treatment
increased the secretion of TGF-b1 into the
conditioned medium. Moreover, neutralizing
anti-TGF-b1 antibody reversed the inhibition of
KC proliferation. Thus, we suggest that
androgen-inducible TGF-b1 derived from DPCs
mediates hair growth suppression in AGA.".
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Microinflammation & Fibrosis
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Medical Treatments for
Ageing Male and
Female Hairloss and
Alopecia

Ralph M. Trueb, M.D.

Center for Dermatology and Hair
Diseases
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Hair Follicle Microinflammation and Fibrosis

1992 Jaworsky et al refer to an inflammatory infilrate of activated T cells
and macrophages in the upper third of the hair follicle associated with an
enlargement of the follicular dermal sheath ccmposed of collagen bundles

1993 Whiting demonstrates in morphometric studies on patients with male
pattern androgenetic alopecia (AGA) a frequency of 40% significant
perifollicular inflammation and fibrosis, and finds with 55% of patients with
follicular inflammation and fibrosis vs. 77% in those without, lesser regrowth
in response to treatment with minoxidil

2000 Mahe et al propose in a review on AGA and inflammation the term
,microinflammation” in contrast to the inflammatory and destructive
process in the classical inflammatory scarring alopecias

2004 Deloche et al demonstrate in a study of the scalp in a large cchort of
velunteers with AGA using macrophotographs presence of peripilar signs
(PPS) around the hair ostia, and find a significant relationship betwsen PPS
and superficial perifcllicular infiltrates in early AGA

DEEMATOLOGISCHE FRALIS
HAARCENITER




2005 Qlsen acknowledges existence of clinically significant inflammatory phenomena and
fibrosis in androgenetic alopecia and proposes the term ,.cicatricial pattern hair loss”

Olsen EA. J Investig Dermatol Symp Proc 2005;10:217-21

Whiting D. Diagnostic and predictive value of horizontal
sections of scalp blopsy specimens n male patiern mi

andivgenelv alupevia,
JAAD 1993:28:766-7€3

groscqpic

Kossard S. Postmenopausal frontal flbrosing zlopecla.
Svarring alupecia in ¢ pattern Jistibation.
Arch Dermatol. 1994:130:770-4

Kossard S, Lee MS, Wilkinson B. Postmenopausal frontal
fibrosing alopecia: a frontal variant cf lichen planopilaris.
J Am Acad Dermatol 19£7;36:59-66

localized

Zinkernage! MS, Triieb RM. Fibrasing alopseiain a pattarn
distributan: patterned lichen planopilaris or androgeanetic
alopeclawlth alichencld tilssue reac:lon pattern?

Arch Demmatol 2000;136:205-11

generalized

Follicular inflammation
and fibroszis

DERH\TOLDBISCHE PRAXIS
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Pathobiology of Perifollicular Inflammation and Fibrosis

Inflammation is a multistep process with the question ansing with regard to the primary
event:

» Localization cf the inflammation nsar the infundibulum

« Role of microblal colonlzation?

*» Specifically, bacterial toxins, antigenic stimulus, and porphyrins?

« Role of environmental stress from irritants and poliutants?

« Role of UVR?

» Follicular keratinocytes themselves can respond to stressors by producing
radical oxygen species, nitric oxid, and releasing [L-1a

» Transcripticn of IL-1 reponsive genes: IL-1b, TNFa. IL-8, MCP-1,-3

« Antigen presentation to T lymphocyte and induction of T-cell proliferation

- Sustained inflammation results in connective tissue remodeling (fibrosis),
where collagenases (MVP's) play a role,

» ultimately preventing the follicle to reform a terminal hair follicle in the course of

the hair cycle

DERMATOLOGISCHE PRANIS

Mahe st al. Int J Dermatol 2000:39:576-584 HAARCENTER




Inflammatory Phenomena and Fibrosis Q/

Androgenetic alopecia with inflammatory phenomena and
fibrosis

Androgenetic alopecia Androgenetic alopecia Fibrosing alopecia in a
(diversity of hair shaft with peripilar signs pattern distribution
diameters) (early) (late)

DERMATOLOGISCHE PRAXIS UN
HAARCENTER FROFESSCH TRUE S




Revised Concept of Pathobiology and Treatment of Androgenetic Alopecia

»

-
>

Genetic factors Precipitating factors
Polygenic transmission: Androgens < @
Polymorphisms of androgen Steroidogenic enzyme activity
receptor?
Others: Microbes, imritants, < (@
Others? pollutants, UVR? S
S PN 2. A
Ty TN

/ Follicular microinflammation\ -

Radical oxygen
species, Nitric oxide

Androgen
receptor

T-cells
Macrophages
Langerhans cells
Mast cells
Granulocytes

Dermal papilla fibroblasts

IGF-1,
SCF
Others?

<@

L < Follicular epithelium
Cytokines, growth
factors, chemokines,: : =
IL-1. TNFa Féllicular Half matnx
TGFRD em cells keratinocytes
IL-8, MCP-1, MCP-3
Others Apoptosis
Collagenases: Catagen
Metalloproteinases induction
r
LJ
Perifollicular Stem cell Hair follicle
fibrosis? apoptosis? miniaturization
s \/Av
: Vellus hair-
Permanent hair loss Sanatonialice
A y y
Androgenetic alopecia

Therapeutic strategies:
1. Gene therapy?

2. Modifiers of androgen metabolism:
finasteride, dutasteride

Antimicrobial treatments?

Hair growth promoters: minoxidil

3
4. Antiandrogens: CPA, spironolactone
5
6

@nﬂammatory ag@

Apoptosis modulating agents?

7

8. Hair transplantation/implantation of
dermal papilla cells or cells of follicle
dermal-sheath

From: Trueb RM. Molecular mechanisms
of androgenetic alopecia. Exp Gerontol.
2002;37:981-90.

DERMATOLOG!S!
HAARCENTER

HE PRAXIS




PRI

PQQYgemc

TSTAM
2009

Taiwan Society of
Trichological and
Anti-aging Medicine

Hair Follicle Stem Cells
The Prosmises to hair loss tomorrow
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VOL. 8, NO. 1 JUNE 20(3 HAIR FOLLICLE STEM CELLS 35

Anagen | Anagen || Anagen llla Anagen lllb

Hair Germ
"N\ The Bulge

Directions of cell expansion

Activation signal

Figure7. Proposed cellular kinetics in the early anagen hf. (A4) the activation of hair germ cells by a fp-denved signal (yellow arrow). (B) in anagen ii,
the activity of the hair germ (yellow arrow) induces proliferation of the bulge cells (black arrows). (C) in anagen iiia, the downward growth of bulge-derived
cells (black arrows) results in the formation of the ors. (D) in anagen iiib, the upward proliferation of hair germ cells (white arows) results in formation of the
ascending compartment of the anagen hf (hair shaft and irs).
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late anagen catagen 3 catagen 6

N 7 3 7 N/

bulge

hair germ

lateral disc
hair matrix

Figure 8. Proposed scheme of the lateral disc transformation into the hair germ. (A) During anagen, bulge-derived cells with clonogenic potential
migrate downward (blue arrow) and form the lateral disc that resides inactively on the periphery of the hair bulb. Hair matrix cells (red) are actively prolif-
erating. (B) In early catagen, owing to the diminution of the hair matrix, the lateral disc cells come into direct contact with FP. (C) In late catagen, lateral
disc cells travel upward along with the FP and gradually transform into the hair germ (change of blue color into red). (D) In the telogen, hair germ and bulge
cells reside as two separate and functionally discrete structures. Owing to FP-dependent “priming” during previous catagen, hair germ cells acquire selective
sensitivity to FP-derived signaling and the commitment to produce ascending layers of HF of new generation. 'These experiments were performed 14
months after completion of labeling and the behavior of “younger” LRC (e.g., 8-10 weeks after labeling) has not been reported.
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PDGF isoforms induce and maintain anagen
phase of murine hair follicles
Y. Tomita, M. Akiyama and H. Shimizu

Department of Dermatology,
Hokkaido University Graduate School of Medicine,
Sapporo, Japan
J. Dermatological Science 2006
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Methods

» Recombinant human PDGF-AA and PDGF-BB were
dissolved in sterile and toxin-free phosphate-buffered
saline containing 0.1% bovine serum albumin (0.1%
BSA-PBS). 1Tug PDGF-AA or PDGF-BB dissolved in 100ul
of 0.1% BSA-PBS and 0.1%BSA-PBS for controls were
intradermally injected into the dorsal skin of 47-day-
old male C3H mice (second telogen) once daily for 5
consecutive days (total 5ug of PDGF isoforms) (PDGF-
AA, n=5;5 PDGF-BB, n=5; control, n=5). All mice were
sacrificed 10 days after the injections

» anti-PDGF-AA antibody or anti-PDGF-BB antibody was

|nJected just after each injection of PDGF-AA or PDGF—

‘E*[
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Results

» The area in close proximity to the injection sites
in 3 out of 5 mice became darkened in color,
indicating that HFs were in the anagen hair cycle
phase (Figs.1a, 1d), whereas the injection sites
using just the vehicle solution alone (0.1% BSA-
PBS) all five mice retained their normal white
color, suggesting that they remained in telogen
phase.

» Expression of Shh, Wnt5a and Lef-1 was

upregulated in the skin samples in which anagen
had been induced by PDGF local injections
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Conclusions

» “These results indicate that both PDGF-AA and -BB
are involved in the induction and maintenance of
the anagen phase in the mouse hair cycle. Local
application of PDGF-AA and -BB might therefore
prove to be an effective treatment option for
alopecia associated with early catagen induction
and elongated telogen phase.”
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Adipocyte Lineage Cells Contribute to
the Skin Stem Cell Niche to Drive Hair
Cycling

Eric Festa, Jackie Fretz, Ryan Berry, Barbara Schmidt, Matthew
Rodeheffer Mark Horowitz, and Valerie Horsley,

Departments of Molecular, Cell, and Developmental Biology
Yale Stem CeII Center
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Adipocyte Mature
Precursor Cells  Adipocytes

Y .ﬁ.‘r, - m..

Anagen Catagen Telogen Anagen Anagen
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» We injected PDGFA-coated beads
intradermally into Ebf1 null mice at P21.
Three days after bead implantation, a
majority of follicles adjacent to PDGFA-
coated beads displayed morphologies
characteristic of anagen follicles. This growth
induction increased with elevated
concentrations of PDGFA with 100ng/ml
activating 86% of adjacent follicles,

demonstrating a dose dependency of

activation of Ebf1 null hair follicles.
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» Expression of PDGFA in adipocyte precursor
cells was elevated almost 100 fold over the
expression in SVF cells. Mice lacking PDGFA
display phenotypic similarities with Ebf1 null
mice, including a delay of follicle stem cell
activation that blocks anagen induction
(Karlsson et al., 1999; Tomita et al., 2006).
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» Adipocyte lineage cel

Is are not the only cell

type in the skin that expresses PDGF ligands,
multiple cells in the follicular epithelium, the

matrix and the hair g
to express PDGF (Kar
Additional signals ex

erm, have been shown
sson et al.,1999).
oressed by intradermal

adipocytes may also

oe involved in signaling

to the DP or epithelium (Park et al., 2010).
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Coordinated Activation of Wnt in
Epithelial and Melanocyte Stem Cells
Initiates Pigmented Hair Regeneration

Piul Rabbani,'27 Makoto Takeo,'27 WeiChin Chou,"2 Peggy Myung,® Marcus Bosenberg,* Lynda Chin,

M. Mark Taketo,® and Mayumi Ito?2*

Department of Darmatology

2Department of Cell Biology

New York University School of Medicine, New York, NY 10016, USA

*Dapartment of Dermatology, University Hosptals Case Western Resene, Cleveland, OH 11100, USA
4Department of Dermataiogy, Yale Univarsty Schoal of Medicne, New Haven, CT, USA

“Department of Medical Oncology, Dana-Farber Cancer Insttute, Boston, MA 02115, USA
“Department of Pharmacology, Graduate School of Medicine, Kyoto University, Kyoto, 606-8501, Japan

These authors contributed equally to this work
*Comrespondence: mayumito@nyumc.org
DOl 10.1016/.008.2011.05.004

SUMMARY

Melanocyte stem cells (McSCs) intimately interact
with epithelial stem cells (EpSCs) in the hair follicle
bulge and secondary hair germ (sHG). Together,
they undergo activation and differentiation to regen-
erate pigmented hair. However, the mechanisms
behind this coordinated stem cell behavior have not
been elucidated. Here, we identified Wnt signaling
as a key pathway that couples the behavior of the
two stem cells. EpSCs and McSCs coordinately
activate Wnt signaling at the onset of hair follicle
regeneration within the sHG. Using genetic mouse
models that specifically target either EpSCs or
McSCs, we show thatWnt activationin McSCs drives
their differentiation into pigment-producing melano-
cytes, while EpSC Wnt signaling not only dictates
hair follicle formation but also regulates McSC prolif-
eration during hair regeneration. Our data define a
role for Wnt signaling in the regulation of McSCs
and also illustrate a mechanism for regeneration of
complex organs through collaboration between
heterotypic stem cell populations.

INTRODUCTION

Successful regenaration of a functional organ relies on the orga-
nzed and timely orchestration of molecular events among
distinct stem/progenitor cell populations. The mammakian hair
follicle (HF), containing several stem cell populations, sarves as
an advantageous model for the dissection of such collaboration
among distinct cell types. The HF undergoes cyclical periods of
growth {anagen) and rest {telogen), driven by the proiferation
and differentiation of epithalial stem cells {EpSCs) residing in

the bulge area as well as the secondary hair garm (sHG) of the
HF (Cotsarefis et al., 1990, Greco et al., 2009, Zhang et al.,
2009). The HF bulge and sHG areas maintain not only EpSCs
that express Keratin 15 (K15) (L et al., 2003), but also hold
melanocyte stem celis (McSCs) that are responsible for hair
pigmentation Nishimura et al., 2002). McSCs are undifferenti-
ated and unpigmented melanocytes that reside in the bulge-
sHG area. Developmentally, melanocytes orgnate from tha
neural crest (Rawles, 1947) and migrate through the demmis
and epidermis to eventually reside in the HF. In adult mouse
skin, malanocytes are located exclusively in HFs, whilein human
skin, melanocytes are maintained in the interfolicular epidermis
aswell.

During anagen, differentiated McSC progeny that are located
inthe hair bulb produce and transfer pigment to adjacent epithe-
lial cells that differentiate into hair (Nishimura et al,, 2002). Upon
entry into telogen, differentiated melanocytes are no longer
present as they undergo apoptosis in sync with degeneration
of the lower part of the HF (Sharov et al., 2005). When EpSCs
regenarate the lower falicle at the initiation of a new anagen
phase, undifferentiated McSCs coordinately repopulate the
hair bulb with differentiated pigment-producing progeny. These
two distinct stem cell populations of developmentally distinct
origins act in concert to regenerate pigmented hair with each
hair cycle. However, the mechanisms behind this coordinated
stem call behavior have not bean elucidated.

In this study, we ask how two adult stem cells of differant
lineages become activated to proliferate and differentiate in a
synchronzed manner at the onset of HF regeneration. Address-
ing this question is not only entical to understanding the molec-
ular mechanisms regulating McSCs, but may also provide
important insight into how a complex organ can form by cooper-
ation betwean distinct stem/proganitor calls in adult mammals.
Numerous studies have focused on the reciprocal interactions
betwean tissue-producing EpSCs and inductive dermal cells
during the induction of HF regeneration (Greco et al., 2009; Rend
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» PDGF is effective in activating hair follicle stem
cells to initiate hair follicle regeneration

» Dose dependant
» Monthly treatment

» TGF-R1 causes prematured hair loss as early as 4
months by inducing follicles into catagen

» Anti-inflammatary agent provides satisfactory
oit%mporal regrowth at 60 days when used with
PDGF

» Hair care tonic containing azelaic acid, saw
nlametto extract, green tea extract, provides
satisfactory outcome in terms of inhibition of
microinflammation, TGF-R1 and 5-xreductase.
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» Hair regrowth treatment with PDGF
delivery and supporting therapies
proves effective

» May replace most hair transplant
procedures in AGA cases.
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