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Effect of interleukin-13 on androgen receptor expression by

cultured human hair follicle
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HNUUATHE  androgen  anunsnwasunning lidingninzidenuarugaivsasauiaiudserdudanadesiy

Tugn9svesyAfLl| dermal papilla cells NeglusansnunvaaiaAsyuilutznmuni androgen aangns

interleukin-1B & inflammatory  mediator  NeangNELUEINNETYTRINNTIN NNgATe  iNeAnEN

immunolocalization 984 androgen receptor Aagimonoclonal WAz polyclonal Aanzsie androgen receptor

protein Ineild paraffin section WAy cryosection AMNUMIKATEHLAL AANIINUNLNG LAZABNIINUNATNNLALUAY

13 interleukin-1[3 immunolocalization 484 androgen receptor WulaNIzUUTLAREATDTAS lusan i say

WRE WATLNAR Y dermal papilla 2BIFAANTINKN NITUAAIAANIAY androgen receptor avanadizanieldlu
. ' Ao . o =l 0 o PRIy & a o =

dermal papilla 2@9saNIMNNNNN interleukin-1B a¢/luamnaiasssiansnuy doyanliaziluanaiusivlunisfnm

'
al

fanalninendieses cytokines auTNHFaNIsULAAIBENYEY androgen receptor

Keywords: hair follicle, androgen receptor, interleukin-1[3



Abstract

It is well known that androgens stimulate normal human hair growth in many areas such
as beard but it can also transform scalp hair follicles to regression and balding according to
genetically individuals. The dermal papilla cells of scalp hair follicle are primarily major site of
androgen action. Interlekin-1f is a powerful inflammatory mediator for promoting human hair loss.
To investigate the immunohistochmical localization of androgen receptor using both monoclonal
and polyclonal antibody for human androgen receptor protein in paraffin and cryosection of
human scalp tissue, plug hair follicles and cultured human hair follicle with or without IL-13 in
culture media were used. Immunolocalization of androgen receptor was detected in nuclei of
several skin appendages, such as sebaceous gland, sweat gland and some hair follicles. But the
androgen receptor expression was decreased in hair follicles cultured with Interlekin-1f (10
ng/ml). This information on the partial to total decrease of androgen receptor cultured with
Interlekin-1f should be the beginning of the further study on the specific role of other cytokines

on androgen receptor expression.

Keywords: hair follicle, androgen receptor, interleukin-1[3
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detection system
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g'ﬂﬁ 1 Parafin section 189uilsAs e immunohistochemistry a8 androgen 10

receptor antibody (negative control):

g"ﬂﬁ 2 Paraffin section ¥a9AsEfiaN immunohistochemistry Aagl androgen receptor 11

antibody NNITAUANINULBUALRWHI 10mM Citrate buffer pH 6

gﬂﬁ 3 Paraffin section 284ilaAsuesian immunohistochemistry RIGERS 12

Autostain (DAKO, Denmark) androgen receptor antibody:

U7 4 Paraffin section 109MiliAsHE WEaLWEUN1TUARIEANTEY androgen 13

receptor NAaN 1231, ARNWNE LAZARNIINEN NNITALANINUEURLAL

v Qdd‘ ! o
AILIENLLENFINNU

gﬂﬁ 5 Paraffin section 199589 NHN WEELIALNIUEAIRANTDS androgen 14

receptor 11 dermal papilla $iNNTALAN ML URLALAAELeW lmTN ANar

v
WAZIIAN incubation FILA 5 -10 W7

g‘ﬂﬁ 6 Paraffin section 289AaNIINKN IFHLNELN1TLAAIAENTDS androgen 15

2ap
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qun 9

2ol 2ap
e el
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receptor W dermal papilla NsAuannieuiiaulng Mansad wazlfinanu

$aufiagl microwave oven high power 3 177 defrost power GaLLE 4-10 ety

Paraffin section UBIAANIINNN LﬁﬂULﬁﬂUﬂqTLLﬂﬁ\‘i@ﬂﬂsﬂ@\? androgen 16
. | o Mp——— P

receptor Iub‘vl‘ﬂmﬁﬂNNWLLﬂﬂ@WﬂMuQﬂiﬂxﬂ@uuﬂﬂ LAEIN, ﬂ@ﬂ?qﬂf}\mwuqllﬂ

g & = . a 0 L a

L@ﬂﬂluu’]ﬂ’u@ﬂ\‘im@N?qﬂNNﬂﬂm LAY FABANTINNNNLEAN [L-1 B NITAURANTN

wauRRunlng 1Ea1aA

Frozen section 284A8N3NNN 7 fix #ael (A, B) acetone Y147, (C, D) air dry 17

10 W17 acetone 10 mﬁ, (E, F) airdry 10 1417 acetone 10 W WAL 4% neutral

buffer formalin 10 W% WraLAitun1suaA9aanaas androgen receptor

Frozen section 284vilaAsHe air dry 10 17 fix Kagl acetone 10 W9 18
Frozen section Wil9@s1e fix A2¢l 4% neutral buffer formalin 19
Frozen section 189utlaATHMe fix fasl (A-F) airdry 10 1417 acetone 10 W, 20

airdry 10 W17 acetone 10 W17 LA 4% neutral buffer formalin 10 W1 Wsauiey

NITLAANABNUEAN androgen receptor
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dszautlymuniosuardsezduld  Mliidnaseanumieduuazyprdnnin - denaliisz@nininnisinauan
¥ dl a o v o [~ % ] dl a o a dl
finaas uavluefineinsgnainazinliinnsineuiilulllfenn aanisuusasiifinainnisdniay Natesan
NsHBNI0MMeY inflammatory cytokines nsNIRlUBMMAe Tvganisasyaessiansnuuuaziing
auaunsResuazgainllluign nisWsnyuazasaNsEsyIedsaNInuNegn et natesueulngian
(androgen) 4azasnnnaileduil androgen receptor N13itlatLLaIa UIUEY androgen receptor 81A4INA
FANITLATIIRIAaNI NN IALIAT
AatlN1sANENDaNATeY inflammatory cytokines TeIan proinflammatory cytokine Wiy interleukin -
1B sansudasaanaad androgen receptor lagldinsmnziaassannauluiiomeans wfunuuatanslu

= A o gu a A A ] . Aa . o
ﬂq?ﬂﬂﬁq‘QzLW@quﬂmﬁﬁquLﬂﬂQLu'ﬂ\?mﬂ\? interleukin-1 B Wmﬂﬂﬂqiﬁqﬂﬁqqmﬂﬁmﬂmqﬂmu
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FaNsINK (hair follicle) Hanwuzifluginsenseuan wstyuIanuilanIndmndnanasui et luduaes
wilaudt AeansneuuLeaniily epithelial components @gtlsznauliéag inner waz outer root sheath uaz hair
shaft dsznaufag follicular keratinocytes LAz melanocytes 494 mesenchymal components A8 dermal papilla
WAY connective tissue sheath Ingl dermal papilla udantaraansrassansnuunneseaniilunszily anelu
dermal papilla {1 dermal papilla cells S specialized fibroblast-like cells %Qﬁ@mau‘]ﬁmﬁ@u fibroblasts
M lUlngaunsndaunsnzyd collagen (Kasuoda and Mauch 1988) LAZANNIONAIANT growth factors WAL
extracellular matrix proteins (Randall, Hibberts et al. 2001) ﬂm:ﬁﬁi’am’mmuﬁmwﬁm A9U289 dermal
papilla m@qrfiamwrmmzm@fgjmmLqmLLﬁi'&'quuummﬁi@mmmm:ﬁﬂ’mﬂﬁﬂuuﬂmL‘ﬂmwi (Thornton,
Messenger et al. 1991) asasnisiasryaannLazauilseanl@fiilu 3 szas An szaziasnyiiiuln (anagen phase),

?zﬂxﬁﬂﬁﬂﬁ‘itﬂ?‘ﬂgﬁﬂmﬁ‘ﬂL%@Nmﬂﬂ‘w (catagen phase) Wa¥IzelzWNAa (telogen phase) (Paus 1998) Taiflu

' v

o =y a o

611'0\1?%m’@mmmmﬁﬁwﬁqumwﬁuL&?umuiwﬂﬁﬁﬁ@q@zmuuﬁLmu 9939N99BNTBILNAZIUREUNAL T gz
LfﬁﬁyLﬁ‘u‘imLmzi:ﬂwmj@mm@LﬂmmﬂmLf;m 1NNNIANHINLIN dermal papilla cells Awtihfinanlunis
m:r?jw,m:muQumiLﬂ?ﬂ'muuﬂmmmfmfwmmaﬂmmm'fammmu (Jahoda and Oliver 1981; Johoda and Horne
1984)

AANIINKNNLAZABNIINYY, Fan Tyl Lazsenwitalatianzain apocrine fuesenslugrameafinng
L@?@Lﬁuim%yumﬁmzﬁmm androgens (androgen-dependent) (Ebling 1986) LR UIINEAIL AN NI
uANFaNeuazay ﬁ@mm’%rmmﬁiﬂmmmumeiamﬁﬂmuﬁ”uﬁu androgen LR LS UL
$79N18 NA19AR androgens m:ﬁumwﬁmmmfﬂ'@mqnmmLL@:m'fammﬁuuﬁu‘%mm WA, 13N, TSNS Az
aftnzAuniug T androgen azildens vellus hair Gaiflumaidunng iy terminal hair iWussidulun wn @

Win wsl androgens AzELISINIFLATEYIBIADNIINHNUUUIIATHE IO AR NHAINUNNIBINNALENIIN (Ebling,

o o

1986; Inui, 2012) 1w yARaNEN19ER androgen snniiulllugnsnnediadingsuzuasitmin (postpubertal

2 A o

period) T9HsxAU testosterone geaziianisulasuulasainipndnduluginunuasddalindudunsnéu
U AU A9 AINNIFIENIANETB9AaNI NN LU ULAZIAANINgANTBIHNBaNA NI AT LAY T

naunastydingasasniseanaasuuauLnainliifaAswedu (Ellis, Sinclair et al. 2002; Hoffmann 2002;

Rebora 2004) Wity AAasINainaumnraaniewdingdauiu (prepubertal period) ava@1unsnileaiunisiia

a q

A L o a a

UouNIAINAI9LE  (Hamilton  1942)  annisivdayanienisunnednudnananddunziasydalnfuasd

o

15104 testosterone ARz laiAAINNTHNILAZATHE A (Liao, Kokontis et al. 1989) ilrymuudasluzie
uazmefitiaannisiiBunns androgens lwmiaAsuzannBendn androgenic alopecia (Hamilton 1942;
Ebling 1986)

Taevialal androgens ﬁN@ﬁi@ﬂf]ilﬂ?ﬁymmr}i@mmmuel,uﬁ”uwm’mumm@aimﬂ weak proandrogens
111 dehydroepiandrosterone (DHEA) Way dehydroepiandrosterone sulfate (DHEA-S) ANNITUARRALEN

Ravila Inaeinunnanaasdentlas Uil androgen receptor luagiiaidasuudaaili potent androgen Liu

dihydrotestosterone (DHT) #aeigulasd 5-a reductase \ntunitaasnenladi (sebocytes), AGNARNIYNE



(sweat gland) wazdermal papilla cells (Liao, Kokontis et al. 1989; Zouboulis 2000) TusaNsInes DHT HRanD
iAANsilasuLLAed hormone responsive genes WNANITNAR paracrine WA autocrine factors K insulin-
like growth factor (IGF) -1 (Itami, Kurata et al. 1995) mu@umm?iyLL@:ms‘ﬁNﬂummLsnaﬁ‘éuﬂurﬁifﬂmmmu
(Randall, Hibberts et al. 2001) U follicular keratinocytes, melanocytes, endothelial cells Waz dermal papilla
cells $19iAe (Itami, Kurata et al. 1991; Itami, Sonoda et al. 1994; Itami, Kurata et al. 1995; Obana, Chang et
al. 1997) annsAnEnsananafiunnatiadsn androgens HRdaudnftysensiryresieansnuslatm
dermal papilla cells

Androgen receptor (AR) @Vmﬂqﬂlumiu steroid/nuclear receptor superfamily of transcription factors
WU target organ 224 androgenic hormone L1 AENGNUNIN HANtR gumy i ilufu (Kimura, Mizokami et
al. 1993)msAn® in vivo TaeldmisAsezannAaulninunisudnseanaes androgen receptor lag dermal
papilla cells fnannseNIN NN AT ATy (intact hair follicle) (Lachgar, Charveron et al. 1999; Kwon,
Han et al. 2004; Itami and Inui 2005) 14 in vitro WLA1 cultured dermal papilla cells ﬁLLHﬂmﬂ hair follicles 284
wilsAsHraInAUlNANNN LA AYRRNTRY androgen receptor protein kaZ mRNA (Thornton, Messenger et al.

1991; Randall, Thornton et al. 1992; Randall, Thornton et al. 1994; Ando, Yamaguchi et al. 1999; Lachgar,

Charveron et al. 1999; Kwon, Han et al. 2004; Itami and Inui 2005)

Interleukin-1 (IL-1) @¢/lungu proinflammatory cytokines & 2 isoforms @ IL-10L bz IL-1B (Dinarello
2000) 774 IL-10L uaz IL-1B mMRNA L‘ﬁlmﬁ‘mmmﬂiuawﬁwmmﬁqﬂm:[é”]uslﬁtﬁmmm@nm@wulummm@wwx
TugnaBuusngess ez @entasesnay Lmz%wumnzmLﬁ@ﬁ%jﬁwzﬁﬂ (Hoffmann, Wenzel et al. 1994) 11
%ﬂwﬁﬁﬂ’nxmm'smuu alopecia areata WLAHN1TuAASRENTAY IL-1P N (Hoffmann, Wenzel et al.
1994) ANy IL-1B wndleRowiafinunsune wazilefanssniay Wetinsifn IL-1B AL A
(0.01-0.1 ng/ml) e REsRN TN LT eI NN A AR T HIU ALERAY LAz dermal papilla cells 1’7;@%'11&
m'@m’mmmfu%lﬁmmﬂﬂﬁ'ﬁuuﬂmimﬁmﬁmGTQVLaJLﬂuizLﬁﬂu usdinFn 1L-1f ﬁmmﬁu%uqq (1-10 ng/ml)
aginlfislensnuany AT LAY AN NRNLasRAN 3 gasiaNsnEalufign (Harmon and Nevins
1993; Philpott, Sanders et al. 1996; Xiong and Harmon 1997) f181Aunn IL-1B annluRauisinlfinasiesny
UBIADNIMUNUEAAUNANIIANLIBY  hair  bulb  keratinocytes Lmzm’@mmmuu?mmfm:ﬁﬂéimm%u
(Ruckert, Lindner et al. 2000) u'aﬂmnﬂ”mi@m IL-1a (0.1-1 ng/ml) adlu cultured dermal papilla cells il
AANITLAANAANTYAN androgen receptor mRNA wazlilsmu T dermal papilla cells (Boivin, Jiang et al. 2006)
uselalddn9AnEDKaTad interleukin-1B slanTsuansaanuas androgen receptor Tusans NuNLINg

eLumiﬁﬂmm%q?:ﬁffmqﬂi:mﬁLﬁ@ﬁﬂmmiLmmaaﬂmm androgen receptor lupAaNIINNNANNUTIATEY
UnfuReuieunisuaenulasiliAniuaes androgen receptor lusausnuLTiinaenunaes e Aa9fansn

uRNALAzNYRENAaNIINUNAR interleukin-1B NiAudindiuga (10 ng/mi)
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William E medium (Gibco BRL), L-Glutamine (Gibco BRL), penicillin/Streptomycin (Gibco BRL),
hydrocortisone (Sigma), insulin (Sigma), tissue culture plates (24-well plate), Laminar flow, CO,- incubator,

sterile pipets, pipet tips, eppendorfs,

#191AN, antibody wazaLlsaid11SL immunohistochemistry

naaiftlallEnanagneialagiants asiailaz@aann Sigma St. Louis

Human Interleukin-1beta recombinant, monoclonal mouse anti human androgen receptor antibody
(Dako, Denmark As), monoclonal mouse anti androgen receptor antibody (Santa cruz biotechnology),
monoclonal rabbit anti human androgen receptor antibody (Cell Signaling, USA), anti-rabbit/anti-mouse poly
HRP IHC detection kit (Chemicon, USA), SignalStain Boost IHC Detection Reagent (rabbit) (Cell Signaling,
USA), Novalink polymer detection system (Chemoscience, USA), formaldehyde, paraffin embedding ring and
mold, embedding paraffin, xylene, absolute alcohol WAy 95% alcohol, hydrogen peroxide, isopentain, OTC
embedding compound, hematoxylin nuclear staining, proteinase K, trypsin, polysine coated slide WAL

Superfrost plus slide, Pap pen, glass coverslips, Coplin jar, DAB solution

ﬂ"l’é‘l,ﬁ‘i_l UENABNIINNNANNRUIATE

v
o '

Romdaiisnudssafiuaininuamindaanssubenii (facelift) NeEaw6 40-60 T iweAna (N = 10)
wazTe (N = 6) gan1nanysnd miAselfiiuaueaszfanlaene 1LIaduE astyaiingsd 90 npamne wils
Asue lffiasilnnfinunfioatneianiz s frontal area a1nuuuandumismilsinwinaanandulitouialaeld
lufineindnganiunisléndas bright-field stereoscope amniuldiinAuAuansans nuuasnaindlasiuna 15

al

a o @ = = P Py o o & A qo A
NANUN @‘ﬂﬂN’]LﬂWﬂﬂNi"mNNLﬁﬁ'ﬂVIN dermal sheath YHABNTAL wazlifisanladuintunivaliinuisanasan

= Y Y
H1H root sheath YNADNTALNH

NNSLRENABNTINNN

1
° 1 =

1. fhseusnENTilenNanuiiRsss  Tnnnsdauensennateenithy 3 srer Al FAIAGENT
(anagen phase) NNFLLNFABNIINENWAATITETaaniy 2 Ngx 6’7\‘11{

naNT 1: tAaNINHNITEY anagen waTulaAsweNnuwtll 10% neutral buffer formalin wlunan 24
dalua  etaseanduiiodmiuin paraffin  section LAzUNsEILa AT LA ARN N HA A uenean |
11119l isopentain ﬁ@glliu dry ice wedSauT vy -80°C dwsumn cryosection

naud 2: ﬁqﬁi@mﬁﬂmmLfawqx?i@fﬂm:ﬂ:m?avj (anagen phase) AN ZIRESUL free floating lu 24-

=

well culture plate AdaM9IALIFaNIINNNNLITZNALAAE William ‘s E medium 500 pl AWfia insulin 10 pg/ml, L-



glutamine 2mM, hydrocortisone 10 ng/ml, penicillin 100 units/ml LLag streptomycin 100 pg/ml WNZLAENARNIIN
AN UGN IR AN ATLANGIUUNRT 37°C HddunaNTRd CO, 5% WATAINIA 95% FaNIMNNNATYNINITIAENDE]
dszann 2 4 e liiduladdensnuantihanlilunimeaesatszaziasy (anagen phase) wWATANITONUBINN
lughaning arntiuastiuniinisuiisiensInuseanily 3 ngu
NANA 2.1 MNISNIZRENFaNINNN WAEWaNTRENsAaNI NN 2 34 WoRsU 44U viannawiy
AANIINEN
s a P a & P o a
ngu 2.2: 1FN IL-1B 10 ng/ml a9l 9REANIINNN AIUANUNFIALNFANINKUNNFANTLIFAN |L-
1B 10 ng/ml 9N 2 FU WOATL 4 U NINITALFBNIINKN
. ol o a o o & o & v s
NANi 2.3: Mmiaungui 2.2 wininsmnziaessieliuazifsuaninaaessiansinuuynT 2 51 wiax
AUFN 1L-1B 10 ng/ml 7115181183aUN97 hair shaft A¥NgABBNANFABNIINKN ANITUFBNIINEN
AansnuuALlfannimaaesiaruainuwgly 10% neutral buffer formalin ilunan 24 Galus 1ine
UnnsFeNTuHead M UNN paraffin section uazfiaxbiag Hematoxylin teANHIANHIUENINqANILANIARIERT
PBIFANIMNEN WATAANINENLNFUEINNERNH8 anti-androgen receptor 1AtAT immunohistochemistry Liie

WUANHINTUARIR AN DS androgen receptor

Immunohistochemistry /115U androgen receptor

ANTLFTEIN Paraffin section
1. mlsAsEy wazAaNs NENNRIUN1eTnEanInle 10% neutral buffer formalin WuNENUILIAWNT
= =~ & A a ° o 6 v . v d' .
TE UL INA AT WL LazinuNFA 1L 4-5 micron A28LATEY microtome ANASLU Superfrost plus
. = Y £ i . | = nve v o | | . Yo
slide visealasufinfinaausing 3-aminopropyltriethoxysilane 981U Lnedauaes tissue section tHFLANM
ayAIzaINNIATINeNEaNeD tsanenunaainaensad i lilfienfagiasas autostinner
2. Deparaffinization Inan13819 tissue slides Aagl xylene RINAaaNNg rehydrate IAEINN9U tissue
slides 1 alcohol anulafidusgelilan anuduudluindwiemsmdined
3. Blocking endogenous enzyme gl 3% hydrogen peroxide Tutin
4. MIAUANINLA LR AU (antigen retrieval) %1k humidity box udnslumsan 1

= aal & a
AN 1 ITNITAURNTIWLLD VR LA

Enzyme antigen retrieval technique A5n1991

1.0.1% Trypsin lu CaCl,pH 7.8 - preheat 1eulasl 15118 37°C uenaauu tissue

2.0.1% Proteinase K 11 0.05 mol/L Tris/HCI buffer pH 7.5 | slides

- incubate 37°C Uszx1ad 5-10 W

Heat induced antigen retrieval technique - ud tissue slides lugansazane

1. Sodium citrate buffer (10mM Sod citrate, pH 6) - 1% microwave oven [5'1%\1 high power 3 W7
2. 1mM EDTA, pH 8 defrost power 6-10 WA

3.Tris/EDTA buffer (10mM Tris base, 1 mM EDTA, pH9) | - Aliiifiutlszanny 25 wn

&1 tissue slides A28 1111321/ 5 W ANAETINAL 1 W

5. Block non-specific protein blocking $iagl 5% normal goat serum 60 W7 dueen




6. Primary antibody

- Monoclonal mouse anti human androgen receptor (Santa cruz) amino acids 229-315 in N-terminal

- Monoclonal mouse anti human androgen receptor (Dako) amino acids 229-315 in N-terminal

-Androgen receptor (D6F11) XP rabbit monoclonal antibody (Cell Signalling) total androgen receptor
protein

Dilute primary antibody (1:100) #qg SignalStain antibody Diluent (Cell Signaling) einasliu tissue
slides Wax incubate 1 humid box 24 4alis 7 4°C

7. §14 tissue slides fintl Tris buffer saline (TBS) 2x5 W17

8. Incubate tissue slides 30 w# Al

- SignalStain Boost IHC detection reagent (HRP, rabbit; Cell Signaling)

-Novalink Polymer Detection system for mouse/rabbit antibody (Chemoscience)

- Envision system (Dako)

9. §19 tissue slides §ael Tris buffer saline (TBS) 2x5 W17

10. Develop peroxidase activity el DAB solution

11. Counterstain /98 hematoxylin AT dehydrate Iman1361 tissue slides 1 alcohol a1n
Lﬂ@ﬁfﬁuﬁﬁiﬂﬂ@ﬁLﬁ@ﬁﬁ‘-ﬁvm{’]‘ﬂ‘ﬂﬂ ANNAINTUT xylene MMNAEINTS mounting A28 mounting media Tauog
coverslide 794 1-2 A fimstufinnndaendesqanssd
NN9LATEN Cryosection

1. wiaAswe uazsansnuuELly -80 °C thandsadly OCT embedding media WAz snap freeze fiag
dry ice-chilled ethanol/isopentane #in frozen tissue block RUGECR cryostat Wiviua 4-5 micron Aaliiutia
191104 10 WA (&1N130LAL tissue section 144 -80°C)

2. Fix section Tu (1) acetone 10 Tt (2) acetone 10 19 ANNE8 4% neutral buffer formalin

3. ﬁﬂﬁlﬁmfumuﬁ 5-11 284 paraffin section Wei i l@W1e androgen receptor (D6F11) XP rabbit
monoclonal antibody (Cell Signalling) total androgen receptor protein waz Novalink Polymer Detection system

for mouse/rabbit antibody (Chemoscience)
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Microscopic structure URINUIAT

Paraffin-embedding section Wa¥ frozen section MW‘LIQﬁiﬂ:ﬁ%@ﬁﬂmiﬁ’]ﬁmm‘m5\‘1‘1)1{1’1
Uszneufing Aensnwa (hair follicle) agjludu dermis Hdauzasrenlasiu (sebaceous gland) iMzegiidauiu
294 follicle ﬁﬂ@:mmﬁi@mﬁﬂ (sweat gland) mmwﬂq%iﬂh #u dermis IN&fUsaNIINAL (gﬂ‘ﬁ 1) fisansn
nu Hdauaes dermal papilla @ﬂj@'quﬂma@mqﬂm\iﬁmm hair bulb AAse hair bulb & melanocytes &%
melanin pigment 8¢j&axsaLl dermal papilla WARNANL9NH melanin pigment nszangdinnnlu dermal papilla 18

(gﬂﬁ' 1F)

Immunohistochemistry for androgen receptor TunieAs s

NNTUAAIAANTAY androgen receptor 1 paraffin-embedded sections aaauiisAsHeh fix fae 10%
neutral buffer formalin azwud1 antigen rceptor agjawizluilndtg (nuclear staining) NtaaRaMia siax lusiy
FlaNLAe wazsaNs NENLNgAaN (317 2) liwudnd androgen receptor Tudaitnwanas Tinwumanuunnsinglunig
1 immunohistochemistry fagifalas TunsfianfaniAsas autostain (U7 3) uazliwugndanuuansnsaeasng
» a A gy s o ; = e v v . =i
tiANFAM androgen receptor wa lAnududunes antibodyiLANAIaN1 AMNLTINLUARY antibody Nmnnzanlu
119911 immunohistochemistry &115U paraffin section @fﬁmwv’ﬁu%u 1:100-1:500 (Mﬁgﬂﬂ’izﬂﬂ‘u)

p : ° ol Bl ALk P a

WREUALLANLANFNSY89R U NN androgen receptor litlafisse NeNun1TANGNINLEURLAY
¥ aal X ' 2 - ' o P F . a o
ANEIE Heat induced antigen retrieval technique BI04 Wazn9 1 antibody tlazdetection system AN
aguna 15nnn919n 2 27 4 aguléidn nnshvann weuslaunmnnzanlunIdnm androgen receptor NRAMIR
Aansld heat induced antigen retrieval technique $981U Sodium citrate buffer (10mM Sod citrate, pH 6) 99
Tris/EDTA buffer (10mM Tris base, 1 mM EDTA, pH 9) Taelld high power 3 1% uay defrost 1 6 W# axldinan

s

ANGA WAT detection system Nunvanlun1sld Ae Novalink Polymer Detection system for mouse/rabbit
antibody (Chemoscience) Wz liinsRnanANds

Frozen sections 9 fix A28 acetone 458 acetone + 4% neutral buffer formalin Wu androgen receptor

' o a = . a' A o A . . \ |

@qmmf]ﬂumm@m (nuclear staining) (gﬂw 9-11) wiauiunnulu paraffin section Way laiwuqng androgen
receptor e lnnatanaetas LIAgNWLINHN androgen receptor Wiy Ravmils, sanwite Aen iy washsansn
NH WUSIUBNANN AR LW dermal papilla a2l androgen receptor €AWUIN external root sheath cells §nn3
UARIBANTDY androgen receptor (317 9C) @3 antibody dilution NWMNZANMFU frozen section B 1: 1000
2 a . A d' v ' 1% % Myal e . . a a d’l
fai@eaag frozen section AN lasaseaTagazinEn 3ldlEAWINAY paraffin section warziiantsdaden

YRAUTARNINNGT WANTTLAAIREANTBY androgen receptor luiapdsaiulAwnugnmngn paraffin section



Immunohistochemistry for androgen receptor Tusausnundni

[Ell’ﬂlli"mtmﬁ'LLﬂﬂﬂﬂﬂNW@ﬁﬂﬁﬁ\iﬁi‘Hzﬁ/ﬁ]LLHﬂL'ﬂWﬂxﬁ’ﬂgﬂuﬁ‘zﬂz anagen wgniu 3 ngu nguuINtiNA fix
fael 10% neutral buffer formalin ¥i58 snap freeze Lﬁlﬂﬂ’]w}ﬁ’l paraffin section WAY cryosection ATNAIAL
ANEINNTUAAIRENTEY androgen receptor fneA immunohistochemistry W91 paraffin section mﬂdﬁiﬂmﬁﬂmm‘ﬁ
WaARdnInLauslauiens L 18ulmd 0.1% proteinase K 11 0.05 mol/L Tris/HCI buffer pH 7.5 flwaan 5
W (gﬂﬁ 5) azANIINM3 M 0.1% Trypsin 1w CaCl, pH 7.8 welailftoadantlsznavaassagunniiull wsily

naneaassiant  nisauan nueusilauiaalngliaruseunarasaiifudinangs  ludnaniunisld  Sodium

citrate buffer (10mM Sod citrate, pH 6) high power 3 W waz defrost 71 6 W1 widwlu Tris/EDTA buffer

=

(10mM Tris base, 1 mM EDTA, pH 9) 4 high power 3 w1l uaz defrost 710 117 aZlfiuanangn

ﬁifamqﬂmuﬂ@:uﬁ' 2 w‘ﬁmnﬁLmﬂmﬂuﬁqﬁmm:gﬂﬁﬁmLﬁyﬂ\ﬂm‘fﬁmﬁyﬂqﬁifammmu e 4 du
ﬁi@mﬁﬂmuqﬂLﬁummmﬁmﬁi 3 daTas e 4 §u aanifusinan fix §ag 10% neutral buffer formalin uaztiunNgIY
paraffin section wazAugn nLeuAlaulagld 10mM Tris base, 1 mM EDTA, pH 9 & high power 3 U uay
defrost 110 U7l fasnuaTnzAesls 6 alue asfinmafindauaumadly dermal oapilla AEANTUAAIBANTDS

androgen receptor (g'ﬂ‘ﬁ 7C)

NAaDRY interleukin-1B NNABNITUEAIAANUDY androgen receptor LURABNSINKN

rfifamﬁnmmziuﬁ' 3 ﬁﬁxﬂ’]ﬂ‘ﬁlLLEIﬂmﬂMﬁ/\‘Iﬁi‘J:fmtgﬂﬂ’mqLawmslulfﬂml,a”mﬁiﬂNi‘ﬂﬂNN‘ﬁlLaN interleukin-
1B 10 ng/ml \fuaan 4 Ju ffifamﬁﬂmugﬂlﬁummmmﬁimrﬁi 3 dalia S 4 44 arnsfurhen fix Fiag 10% neutral
buffer formalin WAZEIWANFNN paraffin section wazpLanNNLaLRARUlaalE 10mM Tris base, 1 mM EDTA, pH 9
1% high power 3 W7 uaz defrost 17;10 117 1138 14 Sodium citrate buffer (10mM Sod citrate, pH 6) high power 3
U7 ez defrost 71 6 Wil WUdndermal papilla TessaNsINENTEIANIETY interleukin-1B n1suanteantes
androgen receptor Hagad laanulszilse LL@:VL?,Jﬂ?’m{]dWWU androgen receptor 11 dermal papilla cells a7n

FIONIINUNTRY interleukin-1B 4 41 (317 7 M, T))



A1519% 2 Immunohistochemical localization of androgen receptor with antibody and their detection system (paraffin section)

Location AB (Santa cruz)+Anti-mouse/Rabbit AB (Dako)+Envision detection AB (Cell signaling)+Signal stain AB (Cell signaling)+Novalink
Poly HRP IHC detection kit system kit boost IHC detection reagent (HRP) polymer detection system
Citrate EDTA TE buffer Citrate EDTA TE buffer Citrate EDTA TE buffer | Citrate EDTA | TE buffer

Sebaceous gland

- Basal cells + + + ++ ++ ++ ++ +++ ++ +++ +++ +++

- Sebocytes + + + ++ ++ ++ ++ +++ ++ +++ +++ +++

Sweat gland

- Secretory cells + + + ++ ++ ++ ++ ++ ++ +++ +++ +++

- Duct + + + ++ ++ ++ ++ ++ ++ +++ +++ +++

Epidermis + + + ++ ++ ++ ++ ++ ++ +++ +++ +++

Hair follicle

- outer root sheath - - = - - - - - - - - -

-dermal papilla cells +/- +/- +/- <k /s +/- i +/- +/- +/- +/- +/- +/-

Citrate = Sodium citrate buffer (10mM Sod citrate, pH 6), EDTA = 1mM EDTA, pH 8, TE buffer = Tris/EDTA buffer (10mM Tris base, 1 mM EDTA, pH 9)




1l% 1 Parafin section 28eilsAsuesian immunohistochemistry Tnelalfl androgen receptor antibody (negative
control): (A) wilsAsee; (B) milsAsweuanmumis saxlasiu () uazsianie (gnes); (C) sexlasiy; (D) Aewls, Ep =
epidermis; (E) ARNLIND; (F) siangnuy, DP = dermal papilla; AMwaeng Waas dermal papilla cells Waz melanin

pigments (‘I/T"J@.ﬂﬁi) Aunsnifinunlu dermal papilla; bar = 100 im



5UN 2 Paraffin section 189AsE=Eian immunohistochemistry &gl androgen receptor antibody $NNTARANTNLEURLAL

o

el 10mM Citrate buffer pH 6: (A) wiladsue; (B) sianlusiis (C) Ramils (D) anwie

WA (E) BIaNTINUN

v

v 1
MWUENE LaAs dermal papilla cells anAsT = WIARTA androgen rece tor, H¥gnAsT = melanin pigment, bar = 100 um
pap 3] 9 P M



514 3 Paraffin section 289MilsAsEaN immunohistochemistry finelLATed Autostain (DAKO, Denmark) androgen

@

receptor antibody: (A) MilsAsey (B) Aenwida (C) senludu (D-F) AeNsnus aAweeng ann D, E uwaz F uana

o

dermal papilla cells; @Jnﬂ‘ﬁ = [maaNa androgen receptor, ﬁqgﬂﬂﬁ = melanin pigment, bar = 100 um
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5U9 4 Paraffin section 1aeviladsuy 1L FauIfauN17LanI28N 2849 androgen receptor Nraslu3dis (A,D,G), Aanwie (B, E, H) Lazfansnuy (C, F, 1)

L

NINTAURNINLAUALAUFILATNUANF9TI; (A-C) 10mM Citrate buffer pH 6, (D-F) 1mM EDTA pH 8, (G-I) 10mM Tris-HCI + 1 mM EDTA pH 9 AW

o

ag1el AN C, F LAz | L&AS dermal papilla cells, @.ﬂﬂﬁ = [maaNd androgen receptor, ﬁ'l@lﬂﬁﬁ = melanin pigment, bar = 100 um



a

51U 5 Paraffin section 224AaNIINEN LWFULIALLNTLAAIRANTD androgen receptor lu dermal papilla N

ANFAUANINLBUFAR AW TR LAY incubation A9WA 5 -10 WI: (A-D) 0.1% Proteinase K,
(E-H) 0.1% Trypsin, () negative control 1114 counterstain &agl hematoxylin; @Iﬂﬂﬁ = LA androgen

receptor, ﬁa@]nﬂﬁ = melanin pigment bar = 100 pm



31U 6 Paraffin section 189AaNI NN WFALTEUN1TUAAIRANTR androgen receptor 4 dermal papilla
2 a v = v E 1% . . a

nsAuan InLauFlRulag Ea ANl wazliinauEaufian microwave oven high power 3 W defrost power

Faus 4-10 WA7: (A-D) 10mM Tris +1mM EDTA pH9, (E-H) 1mM EDTA pH 8 (I-L) 10mM Citrate buffer pH 6,

1314 counterstain Hag hematoxylin MWL A1N A AL L WAAS dermal papilla, zgﬂm% = TAANN androgen

receptor, ﬁqqnﬂﬁ = melanin pigment; bar = 100 uUm



=

51|% 7 Paraffin section U89FABNINNN HEHUWHUNITHAAIDDNUD androgen receptor: (G, N) FONINNNNNLEN
nuiaAseenauinllides (A-F) Aensnaufun s lusinedsesans nauUni waz (H-M, O-T) AaNIINRNT

B IL-1 B nnsAvanwueusiauinlaelfansial 2 4fia Aa: (A-M) 10mM Tris + TmM EDTA pH 9, (N-T) 10mM

'
el

Citrate buffer pH 6; (A) negative control; Qﬂﬁﬁ = aanNd androgen receptor, ﬁqqﬂﬂﬁ = melanin pigment;

bar =100 um



g‘m Frozen section Ua4BANIINNY 17{ fix A8 (A, B) acetone 7, (C, D) airdry 10 14"% acetone 10
W9, (E, F) air dry 10 1% acetone 10 W% wae 4% neutral buffer formalin 10 w17 Weeuiieiunis
LAANBANTURY androgen receptor (A, C, E) negative control, (B, D, F) a androgen receptor antibody
MWUENE AN B, E Uaz F WARS dermal papilla, Qﬂﬂﬁyz \iadil androgen receptor, ﬁqqﬂﬁﬁy:

melanin pigment; bar = 100 im
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o

1l 9 Frozen section 1aevTla@THEE air dry 10 W¥l fix finel acetone 10 W7 (A) MilaAsme (B) Aanivida (C) fax

a

o

lagT (F) negative control AMWuE1E AN E Ldng dermal papilla, Qﬂﬂﬁ = maaNa androgen receptor, ﬁQQﬂﬁﬁ

= melanin pigment; bar = 100 uUm



£
!

0l
L » %

o

‘a‘ﬂ‘l‘?'ll 10 Frozen section WiaAsE fix fagl 4% neutral buffer formalin (A) WIATEY (B) epidermis, (C, K)

¥

salide (D, L) senlusdiy, (J, K, L) negative control; Qﬂﬂﬁ = \aaN4 androgen receptor, ﬁQ@lﬂm‘% =

melanin pigment; bar = 100 im



519 11 Frozen section 1849aAs=y fix A9el (A- F) airdry 10 1417 acetone 10 W, (G-K) airdry 10

W7 acetone 10 W UAY 4% neutral buffer formalin 10 W7 LWEaILLARLNTLAAIAANL8Y androgen

receptor, (F, K) negative control, (A, G) siaxlusdiy, (B, H) slaniude, (C-F, I-K) AaNsINHL;

el al

Qﬂﬁi‘% = [HARN androgen receptor, ﬁ'ﬁ@]ﬂm‘% = melanin pigment; bar = 100 um



UNN 5

a5l afUsanauaziaiduanue

AINNTANEINITUAASBBNT B androgen receptors JumisAseefaein immunohistochemistry 1Uu
. . . o o A Aauny £% A ¥ o Ao oo ' (% da/

paraffin section Wa¥ cryosection fgafumatianlElE wazlfinanlndiAesiuauisenniunneunsint (Blauer,
Vaalasti et al. 1991; Choudhry, Hodgins et al. 1992; Kimura, Mizokami et al. 1993; Liang, Hoyer et al. 1993;
Iwamura, Abrahamsson et al. 1994; Itami, Kurata et al. 1995; Thornton, Taylor et al. 2003; Jave-Suarez,
Langbein et al. 2004; Kwon, Han et al. 2004) Imafiniawy immunolocalisation 284 androgen receptor #
a = ' o pry o = ) ' o an o
mmmmmmwmﬁumﬂwu ABNLVND Muuqmm AURADNIINHN N1TWL androgen receptor‘lum@wVLuLLuuu@u
IPEABNIINNNLNEUATH androgen receptor 1w dermal papilla cells 214NN ANNBANFNTD antibody
uazAWILaTesIla AT LA T eaRamaNAL wananiiann cryosection 1aautiadse danfag polyclonal
antibody 618 androgen receptor WLIANIHAR 1 outer root sheath 9845BNIINKNN WAL keratinocytes Niag/ludus
epidermis 229R21 An1sudnseanaed androgen receptor CREP R TN QUSIR (Sawaya and Price 1997) Ui
fdlu paraffin section flauAag monoclonal antibody azlainy immunolocalisation muj outer root sheath, hair
shaft LAz hair bulb 48AAREIALNULAS (Choudhry, Hodgins et al. 1992; Itami, Kurata et al. 1995; Jave-Suarez,
Langbein et al. 2004) fasiugfinuas antibody Naanldiuasanis@nenisudnseanaes androgen receptor a4
anannlnnsudsuananaaen wia1nnisld RT-PCR, hormone binding assays Wusia mRNA androgen
receptor sunnuun’le cultured dermal papilla cells AlAn1anFaNIINTULB AT (Randall, Thornton et al.
1992) WAZFBNIINNNANNNIIA T B EE1 (Hibberts, Howell et al. 1998) waznN19WL 5-aplha reductase activity T
dermal papilla (Eicheler, Happle et al. 1998) A1 sans nuNaaile androgen target organ Ime? dermal
papilla cells # androgen receptor agjiiuiFunniun’u ¥n1¥ androgen ANAAILIANNIFLAILYBDIFNTINHNTINI
=
CRITEAVLIZEN

AaNIINNNNIETL inflammatory cytokines Iaenewiy IL-1B nemsslaanisamdindamis (Ruckert,
Lindner et al. 2000) ¥3% (AxaslUNARNFANIINNN in vitro (Philpott, Sanders et al. 1996) inl¥isansNUNE A

a a = a , - = oL A . . o o
mumtym‘uim TmﬂNmﬁ?Lﬂ@ﬂuLLﬂmgﬂ?’Nm@\i dermal papilla tnA apoptosis 91N follicular keratinocytes ANUY
IL-1B aouilu @rsumileantin liRaN19999989HNuAZELTIN191e3TYI09Ha LHasann dermal papilla cell Wulmaan
lafia androgen anNnMamaaeanLdn IL-1B wnlnnsuansaanaas androgen receptor i dermal pailla anag G4
al 1 o k% a 1 a dl 1 v ]

mfwN@mumuﬂuuﬂqmmiwmﬂmmmﬁﬂNului:ﬁ: anagen {nan1aiasuutlaggiauazidngssas catagen
1593 (Philpott, Sanders et al. 1996) TuglagiasinnisAnEdenalnAnendessald

faauauuy AdraziinsdAneiinmniag1d3a Western blot iaAnEUTNNe androgen receptor

protein expression kay RT-PCR iaAnEn1silaguulaisesuans androgen receptor mRNA faULAZAAIAIN

AangInua1H5y IL-1B
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