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volume are due to extracellular matrix volume and cell number: implications for the control of hair
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g 2] ngdst, FeEe] R AstE 1 BuEr|e] vlAgdA Ws(Kaufman KD., Androgens and
alopecia., Mol Cell Endocrinol, 198, pp.89-95, 2002), @<Al(Botchkarev VA., Molecular mechanisms of
chemotherapy-induced hair loss., J Investig Dermatol Symp Proc, 8, pp.72-75, 2003), AXZH XZEg X,
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Az JpEEQ oy, FAgoRr tREFo] HuHwuA wRAR JdEgny. vsAde] Ui g vl
g AR A WG] W AA] AR, @RG-S T JITH I EEE AE 2
(potassium channel opening) &3 % R4 3¥(dermal papilla cells)9] A|3¥AFE (apoptosis) SAl &5
o] BtAAS fFrdle o= AZEHI ti(Han JH, er al., Effect of minoxodil on proliferation and
apoptosis in dermal papilla cells of human hair follicle., J Dermatol Sci, 34, pp.91-98, 2004). =3+
WA (Merck)oll Al 7st dusdgolEs AT ERE tirtel #8838t a4 5a-FYP a4 (5a-reductase)?]
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AZ M= A cH(Kaufman KD, ef al., Finasteride, a Type 2 5alpha-reductase inhibitor, in the treatment
of men with androgenetic alopecia., Expert Opin Investig Drugs, 8, pp.403-415, 1999). < tbFsh A+
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7F -] AEHoR BHAuEA T}, Gﬂvg £9] EGF ¥ EGFR(Botchkarev VA, et al., Molecular control of
epithelial- mesenchymal interactions during hair follicle cycling., J Investig Dermatol Symp Proc, 8,
pp.46-55, 2003), VEGF % VEGFR(Ozeki M, et al., In vivo promoted growth of mice hair follicles by the
controlled release of growth factors., Biomaterials, 24, pp.2387-2394, 2003), HGF/SF % c-
MET(Botchkarev VA, et al., Molecular control of epithelial-mesenchymal interactions during hair
8, pp.46-55, 2003), FGF family % FGFR(Jang JH,
Stimulation of human hair growth by the recombinant human KGF-2. Biotechnol. Lett, 27, pp.749-752,
2005), IGF % IGF-IR(Kamiya T, et al., Hair follicle elongation in organ culture of skin from newborn
and adult mice., Dermatol Sci, 17, pp.54-60, 1998), TGF-B % TGF-BR(Hibino T, et al., Role of TGF-B
2 in the human hair cycle., J. Dermatol. Sci, 35, pp.9-18, 2004) 59 AAAAE0o] E-HF(dermal
papilla)e] A& FHsle] Eitgrlo FS A= AR Huxau Yok, T3 EF F-9(bulge region)ell
NE B 71AMxe S B B8] Wnt FZ(pathway) 2 Bmp A& (signaling)7} ZA A o2 =Z-§3lo] ut
3 213l A (Moore KA, et al., Stem cells and their niches. Science, 311, pp.1880-1885, 2006).
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o]=(alkaloids)E<2 &ulo]#]2=(Gabrielsen B, et al., Antiviral(RNA) activity of selected
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pp.1569-1581, 1992), &Ze}elop(Likhitwitayawuid K, et al., Cytotoxic and antimalarial alkaloids from
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Ao 1. =223 £ AA

AFEA A AR EH= %—Zra‘r(Crmum asiaticum var. japonicum)®] A’¢H-E FHste] AT AR 1.5 Kg& Al

A3 wehe 25000 2 33 FEW ¥, wHebe] WMEe s 500 g& FE5EAT. o WEE iz 82

vz, deotAEolE, ‘:'EP% 7474 1,000ml o2 &2 E2jste] Z47be] L35 5% F, Fud

g 74 ARARvtEaSyE F3s
ol

=
S FEIEIS-WEES-E(13:7:2(v/v/v), )& olFAoR o A
97Ne A¥E( Fr.l” WA Fr. 9 )& F53t &
AlZL & AF A71E AR AEste] dFReE R3S
sto Aej7hA AdI2etEdgdE Fste] =274 eER
AdAA m2dTdEr 160 ngs F53HT.

wel B3 o2 3
Al o E-E(2:1(v/v)) & ]%*J
A3, olF opAEelA AAHs v

$4 @ 179-181 C
20 o)
[ o« ]Jp (MeOH, ¢ 0.29): -65.5

UV Npax @ 278, 288 nm

FAB-MS m/z: 274 [M+H]'

H-NMR (300 MHz, CDsOD) & : 2.52 (H, d, J=15.9 Hz, H-1), 2.18 (H, d, 15.9 Hz, H-1), 4.21 (H, m, H-2),

6.02 (H, d, J=10.3 Hz, H-3), 6.16 (H, d, J=10.3 Hz, H-4), 2.08 (2H, m, H-6), 3.65(H, d, J=15.0 Hz, H-
7), 3.63 (H, d, J=15.0 Hz, H-7), 4.34 (H, d, J=15.0 Hz, H-9), 4.54 (H, d, J=15.0 Hz, H-9), 6.83 (H, d,
J=8.3 Hz, H-11), 6.86 (H, d, J=8.3 Hz, H-12), 4.63(H, m, H-16), 3.83 (3H, s, H-OCH;)

“C-NMR (75Mfz, CDsOD) & @ 31.40(C-1), 62.08(C-2), 129.99(C-3), 127.00(C-4), 49.28(C-5), 35.94(C-6),

46.62(C-7), 51.74(C-9), 123.04(C-10), 123.55(C-11), 113.60(C-12), 148.43(C-13), 147.04(C-14),
134.20(C-15), 88.57(C-16), 56.66(0CHs)

Zare] 1. TA 24

RE S4A%s A9 £ ZEAAR Y
o, pvalueZ} 0.050]8F 7S5 &4
SPSS Tnc. USA)E A}£3}9IT}.

Efilen, %74]5”—1 F4 AL student's t testOZ FAFFAC
o <
=

SPSS 12.0K for Windows(Release 12.0.1.

AYd 1. 49 EF(Vibrissa follicles) AF &3 &3

1-1. FES] 34 T (Rat vibrissa follicles)o] ¥ 2 8%k
A7 AAle 19 w2z gRHEe] SR a%S S5 fske Tdel ZIAlE WS o)&ste s

e 2¥s 4339} (Philpott MP, et al., Cyclical changes in rat vibrissa follicles maintained in
vitro. J Invest Dermatol. 115, pp.1152-1155, 2000).

A3 3FHel Y~E WE(Wistar rat) 7% (Japan SLC, Hamamatsu, Janpan)S (F)TJAAFTEZHE T3
o] oe " Z(ethyl ether)® w}H3 & A3 sl9tt. HE A%y 9 22 AMg(mystacial pads)S £
3o 100 units/mé HAYAH-100 pg/mé =EZMEnLO]A(Gibco Inc, NY, USA)o] 7% E/P buffer[(EBSS,
Farle's balanced salts solution, Sigma MO, USA) + (PBS, phosphate-buffered saline, Sigma MO, USA)]el
gk, i dAv)Hdez AFe E5d Ed(vibrissa follicles) S ZAIAHA BE&d. 2o BF &

g2 w71#] E/P bufferE® ¥ HAEZ v (Petri dish)o] 89 RS ¥ 37C, 5% CO, d27]0A4 1A)7+
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AL wFsigitt. 24-9 Felo]E9 7} e 2 mM L-=FEF(L-glutamine, Gibco Inc, NY, USA), 10 ug/me <1
# ¥ (insulin, Sigma MO, USA), 50 nM &}o]=2F2E]=(hydrocortisone, Sigma MO, USA)¥} 100 units/ml ¥4
A-100 pg/mb Z2ERERFO]AS ke 500 pto] P2l E A (William E medium, Gibco Inc, NY, USA)E
Yo, shue] Ao el mdS @ojA 37T, 5% €0, 7oA vk, & Agte] 10-12709) ®d
S o)gstgien, HiY Fd wA= 3duitt wESTh. d7] AAld 19 =24dE SgtES 0.01 2 0.1
ul =2 Ao, A dz2E24Qd vsAd Ado]E(minoxidil sulfate, M.S., Sigma, USA)«= 1 uM

o FE AL,

S 3

B

A

1-2. 349 23 (Rat vibrissa follicles)e A% =4

2N
W FQ 249 B (vibrissa follicle)®] Ful= A4 (Olympus, Japan)< AR&3ste] #Gsqict. 23 4
ol olv#] ¥ 7](image analyzer, DP controller; Olympus, Japan)& AF&3}e] 0, 7, 14 2 21 Ao =A
shith. Rd do] Wghe] Atghs Feta dxate] Hardels vaste] 4 J=E SASAT.
1-3. A8 A3

i)

A, AT 3 58 HE A7) I+ R (vibrissa folllcles)a ko] 373 wiFstaA 2y A
SAFoEN r2duey S3EY SR a5& gl 1°ﬂ R vhep Zo], w2 zdElnl A
7} ﬂ%iiﬂr" zde] Aol Apol(h)E wuwd da, mEAWElE 0.01 % 0.1l sE2 77 A sl

ul, 219#e] RAFA(hair fiber)e AF &= 1—4115(100%)?@} 128.7£13.8% 2 139.2+10.3%
(P0.05)= TrJ/‘é A SR e, AT 1 uM vEAlY AdFe]E(minoxidil sulphate, M.S.)+&
135.03£38.8% A4 &5 A 4 AT}

2 o

to ™M O >
Mo o

2Z4TEm spghEo] te] Al w9 F83 JTE st ERTAE A 2t de
H B35 M E(rat vibrissa immortalized dermal papilla cell)E& AR&3&}o] &
o] g-3te] slr)et o] MIT Aoz Agsth(Han JH, er al., Effect of minoxodil
on proliferation and apoptosis in dermal papilla cells of human hair follicle., J Dermatol Sci, 34,
pp.91-98, 2004).

X
Lot
ro
o
N
o
o
o &
g
ng
Lot

37 FddA BEd" 2 5 HMEES EEEE AE(Rat vibrissa immortalized dermal papilla cell:
Filsell W, et al., Transfection of rat dermal papilla cells with a gene encoding a temperature-
sensitive polyomavirus large T antigen generates cell lines a differentiated phenotype., J. Cell Sci,
107, pp.1761-1772, 1994)E 100 units/me FYH&-100 pg/mé ~EFNErFe] 2 (Gibco Inc, NY, USA)Z 10% -
H] &4 s} FBS(heat-inactivated fetal bovine serum; Gibco Inc, NY, USA)7} &% DMEM(Hyclone Inc, USA)
WA & AbRSte] 37°C, 5% CO, 27104 wikatalon, 3 o g WA AhujeF skt

A71o A v et BS54 ¥ (dermal papilla cell, 1.0x10" cells/m)E 96-9 Zdo]Ee] Wil 2443k wljefst
S, I DMEM wiA R wghsle] thA] 24A1F wiFSE v, 7] AAld 19 =2 zdEry $5HES 0.01 %
0.1 w9 =2 AHzleda, ¥4 Nzt v=AYd Aol E(minoxidil sulfate, M.S., Sigma, MO, USA)&
1 Mo =2 Agstdnt. 4 o Bk weFst ¥ 50 w0 o MIT(Sigma, MO, USA)E H7bstal 4 Al7F H<k Wk
AR, dEHe AASIAL DMSO 200 we 718l HHAES &sA u}olﬂiiaﬂ O|E #E=7|(microplate

reader; Amersham Pharmacia Biotech, NY, USA)E AF&3}o] 540 mmollAl S33=E FAsT. ZF Algdol o
g i FHE s Teigley, uxTY FEE @I vty FA AEE XA ]’5}03‘4

Addst, = 20 Uehd viep o], o] wEARER SehEE 0.01 % 0.1 wie] wEE AEalE
ul, thEtel S22 3 (100%) 9F Bl aske] 114.0+4.3% (P>0.05) % 106.2+5.6% = Z7lstsiey, ol w22
FElY 3}gtEo] RAFAE(dermal papilla cell) F¥adE i3 2% 231 FE2 9 487 =
Ald A# o] E(minoxidil sulfate, M.S.)9 2 &3(114.9+4.5%) ¢} A8 502 Z718l9 &S g

AT
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[0123]
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[0125]
[0126]
[0127]
[0128]
[0129]
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[0131]
[0132]
[0133]

[0134]

[0135]

[0136]

AA 1. FoEYY A=
g x2AlE

s

el

ek

B opAE o] E

At 2=l

R

AA 2. gAY A=
Ak
276318 WA olH A A Y
z2gd FF

AztxeolA WA 9N H(25%)

AAA 3. Floj=AHe A=

U E=A =

0.1%
0.05%
0.2%
0.1%
0.1%
0.1%

5.0%

3.5%
1.5%
2.5%
7.0%

0.3%

2.0%
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[0155]

[0156]

[0157]
[0158]
[0159]
[0160]
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[0162]
[0163]

[0164]

AA S 4. FofuFo Az

i

)

3pgn| o)~ (8 13%, THE)

2.0%
0.5%
0.1%
5.0%
0.5%

b

100.0%

0.1%
0.2%

0.8%
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Hs (9 = sheF (5 5%) St (Z2%)
1 A= = o 0.5 -

2 WA ulA R 250 250

3 2 yold or= 220 220

4 AH(EE HZ)p-SAMIZ | E 0.25 0.25

5 zegdd F9F 120 120

6 299 A YEF 15 15

7 X2 p-FAMZEY O E 0.15 0.15

[o] e ANF F7ha o EAS)
EEEETES

08-C1-16-008
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[0165] B3 Ao kA

[0166] [F37] ]

[0167] A sl Ak e

[0168] [A-7713]

[0169] 20081 07€ 014 ~ 2009 0649 304

[0170] 1& m248ey 3gE9] 49 Tid(vibrissa follicles) A% &3E Jeld Zolw (i zatoll gk %),
[0171] T 2 =2Z4UE S3tEe RAgFAEe 24 a3E vERd Zola(dixTel digk %),
[0172] = 38 w2aden 835 CC-MR 2¥E (750, (D,oD)olH,
[0173] T 4% wE2ZTE 33HEC] DEPT ~HEf ol
[0174] = 5 w2zketen 81t el H-NWR 2% = (300M, CDLOD)o]H
[0175] L 6 =2ZTET F3HEC] FAB(+)-mass ~F EF ot}

=g

Ee1

Con

0.01 uM

0.1 uM

1 uM M.S.

Increase in follicle length
(% of control)

0.01 041 1
Control Norgalanthamine LS. (u)
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