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HA YA= & Aw7hA W8 dralel digh y&S Amnd, 2 7] 2843 Bdd Ef7(dermal
papilla)e] <42 O—M] = 715 AsHElliott K, et al., Differences in hair follicle dermal papilla
volume are due to extracellular matrix volume and cell number: implications for the control of hair
follicle size and androgen responses., J Invest Dermatol, 113, pp.873-877, 1999), HA 22 Z&o ¢
g BT s, e R R AstE 1 Bugr|e] vlAAdA 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,
B4 A= 2 dHed ‘:(Botchkarev VA., Stress and the hair follicle: Exploring the connections., Am

J Pathol, 162, pp.709-712, 2003)¢] A& 1 ),

A RS HX5E FER 4 F 25 (Food and Drug Administration, FDA)S] 5918 W FHo=&
15 A (minoxidi ) ¥ ¥y Hgke| =(finasteride) 7 2 &4 vk, vlsAIEE AFol sk A=E
dHGAR ALERA oY, FAEoR RSO HIAUEHA LRAR JPdErt. wsADe] R g
g AR A WG] W AA] kAR, @RG-S T JITH I EEE AE 2
(potassium channel opening) &3 % R4 3¥(dermal papilla cells)?] A|3¥AFE (apoptosis) SAl &%
o] Bt S 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). T3+
WA Merck)ollA 7Rt dudHEgolss GASERE Al FEsls 49 5a-3Ya(5a-reductase)?
S AN EEEA JHA Rgs ARAZ pEE ey, 2o s HZAIF o] deAHA TR
AZ M= Ak (Kaufman KD, er 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+
1@l SR g g 7]de] #efsie B £d QS g A s AgHa glom, 539
27471, "H37] B FATIe] gl e o] AR 5] FEAC o3 Asdd] o8 Srawt
7F Ao AEHoR BHuEHA 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
follicle cycling. J Investig Dermatol Symp Proc, 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 AAAAE0] E-HFF(dermal
papilla)®] &4& Fdsto] Rrlo] QS vA= Aoz Basy ok, ®3 =% 59l (bulge region)ell
NE B S71Mxe S B B8] Wnt FZ(pathway) 2 Bmp A& (signaling)7} 2 A o2 =Z-§3lo] ut
A3l dH(Moore KA, et al., Stem cells and their niches. Science, 311, pp.1880-1885, 2006).

off of & ot X

o] A oy fAxker A 2 o2 g, dald S
ojdt}t. 53] AIMER o]Foj Hge EI|E MES FAMNER FAE BT AXF B A o
d& ol 32l Q4= Z83t}. Jahoda(Jahoda CA, et al., Induction of hair growth by implantation of
cultured dermal papilla cells., Nature, 311, pp.560-562, 1984) Tol <lstdA FHel 3242 ZEd(rat
vibrissa follicle)ollA RFFAEZE AASAS o, 2o Aol dAHom FA AT} 9] LxZHH
AEZ} o] Fdte] TA] EFFAIELE FAstaL B "3%]'01 Al AlEE o, Ko ol AR 1/3 o|atE
AASIH 7] F22HE EHFFAE7 A4 TEEFY RIEAETF FAEo] Bire] o] AL
Hup 2de] ofHERE 1/3 oS AASH Rl e FAEHJT. 2E v R ofHEE 1/3 o tE
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Tzl BFS(Crinum asiaticum var. japonicum)-S 3= E AR xgoqut WA BE3lo] A}, oy
Z579 AJGEFY gZZo|=(phenanthridine alkaloids), EgE ] ‘J 2518 (triterpene alcohols) ¥ =&}

=o]=(flavonoids)(Min BS, et al., Cytotoxic alkaloids and a flavan from the bulbs of Crinum
asiaticum var. japonicum. Chem Pharm Bull (Tokyo). 49(9), pp.1217-1219, 2001)E 3SHi3tar 9low, &=
ol=(alkaloids)E<& 3&nfolg]~(Gabrielsen B, et al., Antiviral(RNA) activity of selected
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Amaryllidaceae isoquinoline constituents and synthesis of related substances. J Nat Prod. 55(11),
pp.1569-1581, 1992), =e}elop(Likhitwitayawuid K, et al., Cytotoxic and antimalarial alkaloids from
the bulbs of Crinum amabile. J Nat Prod. 56(8), pp.1331-1338, 1993), A3 %54 (cytotoxic)(Abdel-Halim
OB, et al., New crinine-type alkaloids with inhibitory effect on induction of inducible nitric oxide
synthase from Crinum yemense. J Nat Prod. 67(7), pp.1119-1124, 2004), 33 =+-&(Samud AM, et al., Anti-
inflammatory activity of Crinum asiaticum plant and its effect on bradykinin-induced contractions on
isolated uterus. Immunopharmacology. 43(2-3), pp.311-316, 1999) 59| vth43t oFe]l &3S Hol= How &
HA ok =3, 5 RG] e Ak on o], "R 9l Bl H3gds zhe
938 AL (e E3EY 10-2008-27742, 2008.03.26 )9 WA ow EFF &1 g% udt
538]7F 9= gl

ole] B WHAEL £E §%S UEhe BT RS BAste], e AR sl =EaddE
stat=ol gk gx Aol ot W Xz gl djal AFAHoE AT dy, HE e Rid(vibrissa
follicles) A% &3 = muo] Ao Fa3F &S 3= ZFFAE(Dermal papilla cell)e =24 3=
gelsle] 2 Uwys s HA

A7) BAE G4sy) fete, B wge sy 124 (1o mogdny 3HEe FAATOR TRt @
B oA oy 2L 5§ FhRYEL ATAT

EoA Aolx= EX H3e X7 grF 98 drnd Ay 2 g oA drg NkEA gn
S EE AE grZo g Ry Auw shy ol A, nEAsAE FA7] eRSS Edet)
2 oiye] 224de] dFES dHcte I 2AAES 24E F F9 diste] 7] SgES 0.1 UX 50
Fgp2 X3S}
gy g9 B AL BkEA] oldf] dAEE A ofYar, #xte] AH 2 HFe] FH 2 8 AHmd up
g |g = 9l
Boatmo] g3tE A B4 2 Rzrgoe] Ao glonz oy Edoz AUzt BE Aldm ohaldlal AlEd
4 Qe ofAlolt}.
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z 7
B owve] wadeiyl s3tEo]l wire] A Fad WS dt W4TAE(Dernal papilla cell)e] 4%
Z4 20E YeiEe, 98 A8 o 2% A f8% oFtzAR 9 A47)%5AF o849 & At

wgo] AAE AT FAF g

osh, ¥ Wwg Fuel, WAl L Aol s A3 At

o, AAd 2 APels ¥ owEe dashs AQ B, L wwge yge] 3] Fad, A« 2
7

H e oy,

w2
o
ol
N

ki
2
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Ao 1. =223 £ AA

AFEo| A Vsl BF2(Crinum asiaticum var. japonicum)® AAHZ FHste] &A% A& 1.5 Kg&

depar vighe 2,5000 ml= 33 FEF ¥, wFHete] wwd A2 500 ¢ FEIHUAG. o] vgE AxaE i,
g2z zmer, odolAHoelE, Reks zhzb 1,000 mlog2 AHz FFsto] Zzte] RIS F53 5 Reks
H3s FERIXE-ESE-E(13:7:2(v/v/v), 3F)S ols R st Ayt ARa=EvEnddEs a3t
of 97fe] A®E( Fr.1” WA Fr. 9 ) F5IUT. A7E Fr.48 ¥ weps =23 fE 2ol

E]

A~

)

AEAIZL & A4F 718 AR At g Reols 28s AT, olE tHA] oME-E(2:1(v/v)) S ol
2 dlo] AEgtA AdasEntEadysS f8ste] m2Zaenl 223G du oS ol EoA ANZAAG] W
Al

WASAAQ] =2 ZTET 160 mge T53HAT.

[ o 1) (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;)

FC-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)

Zad 1. 54 4

RE SAAYNE I + TFEARE YERY e, SAEE F9A HAHLS student's t testo®E FHATF O
H  p-valueZ} 0.05°]3tY 729 FoAS AAFIT. EAAEE SPSS 12.0K for Windows(Release 12.0.1.
SPSS Inc. USA)E AHg-3F3iTt.
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Add 1. 4

3 2y (Vibrissa follicles) A% &3 &34
1-1. FES] 4 T (Rat vibrissa follicles)o] ¥ % 8%k

{d

A7) ARl 19] =2ZTER SFHEY] SR G%S 48] st &dd A" S ol &ty k]9t
e A¥s 4339 H(Philpott MP, et al., Cyclical changes in rat vibrissa follicles maintained in

vitro. J Invest Dermatol. 115, pp.1152-1155, 2000).

A5 3FHe aE PREWistar rat) 7 (Japan SLC, Hamamatsu, Janpan)S (F)FFAIFEZZHEH Fds)
o oe odH Z(ethyl ether)® w}H3 & ZAFLA sl9tt. HE A%y 9 22 AMg(mystacial pads)S £
dted 100 units/me YA -100 pg/mb =ENEWF] 2 (Gibco Inc, NY, USA)e]l % E/P buffer[(EBSS,
Earle's balanced salts solution, Sigma MO, USA) + (PBS, phosphate-buffered saline, Sigma MO, USA)]el
golth, sl dnAdos #Fsty X499 R (vibrissa follicles)S 2AZ~HA FEaqltt. o] 5% &
2ld w7bA] E/P bufferE ¥ FEE tF(Petri dish)oll #el® Rd& Wil 37C, 5% C0, F27]0A 117
A% vjeFslith. 24-4 ZgolEQl Z} Ao 2 mM L-2FEFW(L-glutamine, Gibco Inc, NY, USA), 10 ug/mé <1
Z W (insulin, Sigma MO, USA), 50 nM 3}o]=2 7 Z¥E]<(hydrocortisone, Sigma MO, USA)¥} 100 units/m¢ #HY
A-100 pg/mt ~EFEwLo)AS 23sle= 500 2 €E]d E #iX](William E medium, Gibco Inc, NY, USA)E
Qi el Aol sl mdg WolA 37T, 5% (0, F27]olA wigstdct. & Adwtel 10-12709) B
< o]g3glom, g Fol WXz 3dvitt wdsigivk. ] Arjd 19 =2z ET 3EES 0.01 2 0.1
M FER Ao, ¥ dFzEA vHAd Auo]E(minoxidil sulfate, M.S., Sigma, USA)¥= 1 uM
o] FER A3t

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

9 E3(vibrissa follicle)d FEl:= v (0lympus, Japan)<S AF&3le] #FHG3%TE. 23 2
249 7](image analyzer, DP controller; Olympus, Japan)ES ARE3le] 0, 7, 14 ¥ 21Y Ao =3
| Wzle] HAFghs ot dxwe] Hadole vuste] 4 ARE SgsIT).

9 BE(vibrissa follicles)S #8ste] 3377 wYstdA g 2
Eoaew Rlstglrh. = 1o JERd vpe} ro], w2 ZhdERnl A
e Ay, ==2Z2dEHS 0.01 2 0.1 M FEE 4 X2 3A
iber)e] A FIE RF(100%)ETF 128.7+13.8% 2 139.2+10.3%

v
S
o
NS
fl
=
1o,
oX

A¥d 2. BHFAEX(Dermal papilla cell)d] F2 a3 &34

A7) AAle 19] ==2ZdE shgtEoe] 2ol A ulg- Fa3 dE8S st EATAE S22 a3t de
x| geldtr] 9ste] EEaly W% Al¥E(rat vibrissa immortalized dermal papilla cell)E AF&3fe] &
ol 71AE WHS o] &3t sl o] MIT BEAH oz AFth(Han JH, et al., Effect of minoxodil

on proliferation and apoptosis in dermal papilla cells of human hair follicle., J Dermatol Sci, 34,
pp.91-98, 2004).

FF FodA BEod 2 5 AEE EH33 M *E(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)Z 100 units/m¢ BNYAA-100 pg/ml ~EDERLO| A (Gibco Inc, NY, USA)I} 10% |-
H]) 84 3} FBS(heat-inactivated fetal bovine serum; Gibco Inc, NY, USA)7} &f-% DMEM(Hyclone Inc, USA)
WA & ARgske] 37°C, 5% C0, &27lelA widsisien, 3 dol g A4 A skt
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A7V A a ks 28-F A3 (dermal papilla cell, 1.0x10" cells/m) = 96-2 Zeo]Eol Wil 2443 a)Fet
T, FEA DMEM wiA R wFsto] vthA] 24A13F e the, A7) A 19 w==2Z2dE SEHES 0.01 %
0.1 e == Agsdla, F4 gz v=sAd dFo]E(ninoxidil sulfate, M.S., Sigma, MO, USA)+&
1 pMe F=2 Hsdoh. 4 4 St e = 50 w9 MIT(Sigma, MO, USA)E F7bsbar 4 AlzE <t vbg
AFTE. AN AASEA DNSO 200 pE 7tete] AAES &3A17 §F, vho]la=ZZ#olE =7 (microplate
reader; Amersham Pharmacia Biotech, NY, USA)E A}&3}e] 540 mmoll Al SFE& FASY. 2 Al o
g Fi FFE e Teiglen, dxTY F3E @ vuste] 4 AEE AT

i

A Ay & 20 YepPd miel o], B oulbgo] w-zzZdElwl 3EE2 0.01 2 0.1 uwe] 2 HEsHS
o diZzate] ZAF(100%) 9 ¥laske] 114.0+£4.3% (P>0.05) @ 106.2+5.6% & Z7tstglon, ol#l =7
e 35tE o] RAFA¥E(dermal papilla cell) S4a¥E ¥4 B S 82 de] 483 v=
Ad AH o] E(minoxidil sulfate, M.S.)9 &2 &3(114.9+4.5%) 9 A8 FFo2 27181988 g 4
A AT}

ARHow  TEFdo AEC w=27Zue 3gEs i o Fa3 IS = RETFAEY AF
TS FA59 Bge] AAVE FESAY AVE FAAZIEY LT Ao Asdy. ngs =24
B 3lgtES gR ou 2 X 50 gyAHog ALgE gl

AR 1. FAS A=

w2 #3e 20 ng
N 100 mg
B3 10 mg

2718 AiES £t 7E e T8k AHAlE Alxg.

AA 2. BAL A=

w228e 3keE 10 mg
SFEFAE 100 mg
oy 100 mg
elobd Ak whv ¢ 2 mg
710l BEES ST F T4 A A weks st AAE Az

AR 3. FAA ] A=

EE2zkeel 8= 10 mg
AR AEZ 3 mg
gEQ A 14.8 mg
vl AHold ol E 0.2 mg

e AEA Az wet Aol e et AZtd Aaol TS AaAE Az
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Na2HPO4, 12H20

Bye) A Az

AR 5. AL Az
wEgeEy s

ol’d st

| o} Aol Zzbel ARe 7l
2 el AAZ A

ol whek 1 HEF@2me) Z71e] A% FFo= Az,

20 mg
10 g

5g

45

AA 6. A& AF] Az

=

i

e Bt E
HIERY] E9E
HIEFT] A o}AlE o] E
HIEF] B

H]EFR] Bl

HIEFR] B2

HI e B6

s

H e} B12

1000 mg
ek
70 ug
1.0 mg
0.13 mg
0.15 mg
0.5 mg
0.2 ug
10 mg
10 ug
1.7 mg
50 g
0.5 mg
ek
1.75 mg
0.82 mg
25.3 mg
15 mg

55 mg
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[0151] T 38 =272 38Ee] C-NMR 2 E# (75M, CD0D)olH
[0152] T 4¥ =224TE S3HE9] DEPT ~FER ol
[0153] T 55 ==24de 33E9] H-NMR 2% E#(300Mz, CD0D)o]H,
[0154] T 62 w2ZdEY 33HE9] FAB(+)-mass 2~ E o]t}
=9
W]

Increase in follicle length
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