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al., Studies on morphological and chemotaxonomy and seco-triterpene glycoside component of korean
Acanthopanax spp., Bull. D.. S. Pharm. Sci. Inst, 11, pp.1-66, 1994). 53] Ao ZyuyF= &Z 500 m
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diglycoside) (Kim YH, et al., Studies on the constituents of Acanthopanax koreanum Nakai(1l)., Kor. J.
Pharmacogn, 16, pp.151-154, 1985), o}xFEA}o]= D(acanthoside D), A]#ILA}o]=(syringoside)(Hahn DR, et
al., A study on the chemical constituents of Acanthopanax koreanum and its pharmacobiological
activities., Yakhak Hoeji, 29, pp.357-361, 1985), A $-ElZA}o]=(eleutheroside) B % E(Chung BS, et
al., Studies on the constituents of Acanthopanax koreanum Nakai., Kor. J. Pharmacogn, 17, pp.62-66,
1986), ZJFHAE(falcarindol), ™WE n-FALFALol o] E(methyl n-hexacosanoate), U (coniferin)(Kim
YH, et al., Studies on the chemical constituents of Acanthopanax koreanum, Arch. Pharm. Res, 11,
pp.159-162, 1988), I|wlzldd t]EH(pimaradine diterpene)(Kim YH, et al., Pimaradine diterpenes from
Acanthopanax koreanum. J. Nat. Prod, 51, pp.1080-1082, 1988) % <E7}Alo]=(sumogaside)(Kim YH, et
al., Diterpene glycoside form Acanthopanax koreanum., Kor. J. Pharmacogn, 21, pp.49-51, 1990), ¥ =
2] FAFo] = (lupane glycosides)(Choi HS, er al., Lupane glycosides from the leaves of Acanthopanax
koreanum., Chem. Pharm. Bull, 56, pp.1613-1616, 2008) F°] -fF=o] gl oz A4 Uk, Hezdyy
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Wy AAE I8 FAY N
osh, ¥ WWE Fumel, AA D APl o3 FA3 A,
&, 8] e,
Agelol B9

% oy

2

i

aL Alel 2 des & BEE dAske AL B, 2 2] o] sby] Fare], dAjd #
]_

o
= ©

2

AAd 1. Ay uR F2E9 A=

-1, Aeduuy £7] a0 Ax

Aot AQufxlo A fF e A QA U (Acanthopanax koreanum)2] €715 AA Az & dHSIS] 100 ¢
S 1 09 100% F4, 50% A 2 FHF ZHzE @i 90 Colde] kellA] 3A17HESE 23] kg FE30iT).
FZde oI (WhatmanrH) 2 o33+ & 7Hts=(Eyela, Rotary Evaporator N-1000) % &

Freeze Dryer FDU-540)3}e] &7]19] 100% T85FF=(AS1) 8.7 g(F5&: 8.7%), =719 50% F85FFE(AS2)
11.5 g(#55: 11.5%) 2 =719 EFEE(AS3) 18.5 g(F5&: 18.5%)& 77 5359 317] Ao A=
AH&-3Fl Tt

(

1-2. Ao vy B FE=9] A=

Ao ARl A HFH] T A QAT U (Acanthopanax koreanum) ©] PElE AA1x3 & dysto] AHE

st AS Alstals 47 AAd 1-19 B4 A4S sk Heo 1004 FHFE=(AR1) 8 g(—’F'——:T‘E_rI

8.3%), Mele] 50% FHFEFER2) 12.5 g(F5&: 12.5%) 2 P EFFEAR3) 16.5 g(F5&: 16.5%)
Kok

27 53te] 8] Agele] AR AgHs.

1-3. Ao vy o FEHE] Ax

Ao AR A HFH g A AT UN-(Acanthopanax koreanum) ] & A xg § dAste] ALE-3}
T As Adstae A7 AAld 1-1% sdg 3AS st 99 1000 FAHFEFE(ALD) 8.2 g(F55:
8.2%), o] 50% FAHAFEE(AL2) 13.5 g(F58: 13.5%) 2L o] EFFHE(AL3) 26.2 (59 26.20)S 7+
7y #5351 5l7] Agde] AREE AFESISIT

AN 2. AF3FE acankoreoside Jo £

2-1. Ao 79 9o R IE] AK-10 #E]AA|

Aot Azl A QWH e A QA U (Acanthopanax koreanum)2] 21 3.5 kg= ZAZx3ste] A3 &, 60
TollA 100% ™EFS 9 Jéi SAIZFESE 33] A FET vy, st €& FEAE AUFFE vEsds
°F 550 g= TS5, 5% WEEd 2 540 goll SFF 1 ¢ 2 FAH(Hexane) 1.5 2% 7bsta H s
A e BEg f? ANTS AsSFete] ik 28E 54 g8 F5IIQT. 5 1.5 (ol o golAE
°|E 1.5 ¢ & 7Istal Xgste] ool H | EST 502 Ui thg, o EHolAlH ]E%Jﬂr Fs 44 7
FE3oto] odolAHolE FEE 91.3 g W UM BEE 403.7 ¢ & £S5 5% FUHEA EEES
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[0073]

[0074]
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Diaion HP-20 AHo| 2493 T E3} WghLS o|sA o=z 3lo] fuf Fuj(100% =, 90% wWlgHe, 75% w|&h<,

2
50% HlEFS-, 20% =lEFS, 100% HER)E gEsu. Aol 50% wWERS £3 30.0 ¢ A7 YNC RP-18
A4 AZelEOHdE THEFste] W] FgE FU(AK-10) 70 mgS F53A T

2-2. AK-109] % 54

A7) AAd 2-1014 53 AK-102] MS 2~ E = (AGILENT, 1200 SERIES LC-MSD Trap spectrometer)2 =743t
A7 m/z 1034.504 B} o] J]ﬂ(molecular ion peak)E YEIACHW | HR-MS A~FHEHS =A3le] B}
A8 Coolg0® FAT = AAT}. H NMR, C—NMR, DEPT % HMBC AFEHE Ed)A4 AK-10L HAA Aso
2 Byye AgEdEA, F3 A(lupane type)d EFEHH o] =(triterpenoid) W@ A|el Al t3dE=E A
I aL, 71 o|8S acankoreoside JE W™ tE. 817] E 10| acankoreoside J [3 a,20,29-trihydroxylupan-
23,28-dioic acid 28-0-{ a-L-rhamnopyranosyl-(1—4)- 8-D-glucopyranosyl-(1—6)- 3-D-
glucopyranosyl tester 9] EAXE veEhf QI

* 1
No. &1 5C DEPT 135 HMBC _(H-C)
1 1.40 34.23 CH,
2 1.53 26.10 CH,
3 3.67 (m)* 73.37 Cl, C5, €24, Cla
4 - 52.13 -
5 1.85 46.93 CH C4, C6, €24, 24, (25
6 22.28 CH,
7 1.31, 1.57 35.52 CH, 5, €9
- 43.04 -
9 1.52 52.03 c
10 38.15
11 22.48 CH,
12 2.20 29.88 CIL,
13 2.34 39.50 Cl4
14 - 44.58
15 1.17, 1.62 31.24 CH, C17
16 1.46, 2.35 33.18 CH, 28
17 - 60.12
18 1.74 49.51 17, (19,20, €28
19 2.37 45.72 CH C18, €20, €30
21 2.1 28.89 CH, 20
22 1.39, 1.81 37.50 C17
23 184.29 -
24 1.09, 3H, s 18.45 CH, 3, C4, C5, €23
25 0.90, 3H, s 17.44 Cly C1, €5, €9, C10
26 0.96, 3H, s 17.29 CH, C7, €8, Cl4
27 1.07, 3H, s 15.62 Cly 8, 14
28 177.02 -
29 1.04, 3M, s 19.66 CILs 19, €20, €30
30 3.37 (m)* 71.23 €19, €20, €29

_11_



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]
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la 3.56 (m)x* 73.62 CH,

2a 3.67 62.35 CH,

Glc

1 5.43, 1H, d, 8.5 95.44 CH (28, C3, (€5

2 3.33 (m)* 73.98 CH Cl, C2

3 3.43 (m)* 78.33 CH

4 3.42 (m)* 71.14 CH

5 3.43 (m)* 78.21 CH

6 3.78, 1H, d, 5.0 69.66 CH, C4, C5
4.101H, 1H, d, 10.5

Glc'

1' 4.39, 1H, d, 8.0 104.61 CH C6, C5'

2! 3.24, 1H, t, 8.0 75.43 CH Cl, C3

3! 3.46(m) 76.81 CH C2, C4

4' 3.54, 1H, t 79.68 CH C3', C5'

5' 3.29 (m)x* 76.99 CH

6' 3.66, 3.82 62.02 CH, c4', C5'

Rha

1 4.84, 1H, d, 9.0 103.03 CH Cc2", C5"

2 3.64 (m)x* 72.27 CH

3 3.83 (m)x 72.55 CH C2, ¢4

4 3.40 (m)* 73.84 CH C5", C6"

5 3.96, 1H, dd, 5.5, 8.5 70.78 CH C4", C6"

6 1.27, 3H, d, 6.0 18.00 CH, C4", C5"

Zad 1. 54 24

b

E 3449 E d4d4 £+ 38R Jepden, SAFY 94 A4 student's t testo® HATI 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-33iTt.

A¥o 1. BHFAEX(Dermal papilla cell)d] F2 a3 &34

A7) AAdelA w5 gy FEE T o]2HE S AlTslEE acankoreoside J7F EErel A%
o wg- Fag A4S e BT = =2 gelsly] 98ty EHstE 2T MXE(rat
vibrissa immortalized dermal papilla cell)E& AF&3le] T 7|21 WS o]&ste] 3slr]et 2ol MIT &
Ao A3 tH(Han JH, et al., Effect of minoxidil on proliferation and apoptosis in dermal
papilla cells of human hair follicle., J Dermatol Sci, 34, pp.91-98, 2004).

=

IAH FhA BEoE 2 #5F AEE EH33 A¥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¢ TN &-100 ug/m¢ ~EZEn}o]al(streptomycin; Gibco Inc, NY,
USA)3} 10% <|-w]&4d 3} FBS(heat-inactivated fetal bovine serum; Gibco Inc, NY, USA)7} /%
DMEM(Hyclone Inc, USA) HlA|E A}&3led 37T, 5% CO, &=7]olA njdsiden, 3 do 3 HA AuF s

ek,

A7Vel A MR RGFAL(.0X10 cells/n)E 96-U Salo| ol P 2447 st 5, FFF DMEM W%
2 ugste] thA] 24413 wiERE tha, 7] Al 164 53 ey uT FEE ASL, AS2, AS3, ARl
o]

AR2, AR3, AL1, AL2 2 AL3E 0.1 © 1 ug/mle %2 Z}7} Agatgar, A7) AAd 204 223 A s
3 3gHEQl AK-102 0.1 2 1 ule FER ﬂﬂowiﬁ}. W, GA iR nEAd Ay ]E(mmOdell

_12_
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sulfate; Sigma, NO, USDE 1 uMel F== Aabglch. 4 < F¢k WiFd F 50 o o) WIT(Signa, O, USA)
g H7bskaL 4 ARE EF kgAY A

F=olo A AS A DMSO 200 S 71sle] AAES LAz 3, nfo]=

2ZZ#o]E F=7|(microplate reader; Amersham Pharmacia Biotech, NY, USA)E A}&3}e] 540 nmolA] 3=
& S35y, 4 Alsdel vt Hy FFE @S FElen, vxae 3% @ vusty $4 HJEE

249

A¥A, 7l 22, 23, £ 1% % 20 YeERE upe} o], B o] Hdeavyt FEE AS2(1 ug/ml),
AL1(0.1 ug/ml) 2 A313}3HE AK-10(1 u)S AHZ3Pe o), hEz7-(100%) e =2 a3} v|wsle] 124.3+
10.3%, 117.7+£7.1% 2 121.3+6.5% (P >0.05)2 943 A F7I&S &9 & dslen, ofd AS2(1

ug/ml), AL1(0.1 ug/ml) 2 23482 AK-10(1 uM) 9] E-FFH E(dermal papilla cell) ZAFEHE= x4 =2
A 21 B2 gy ded nEAd Ao E(ninoxidil sulfate, M.S.)9 52 &3(115.8+10.2%) Bt}

o g9 A A & Ay

X2
T E AS1 AS2 AS3 AR1 AR2 AR3 AL1 AL2 AL3 M.S.
(%) (1uM)
0.lug/ml [104.8 |113.6 |104.7 |103.7 |97.7 111.3  |117.7 |115.0 116.4 [115.8

+10.8 |£12.0 |+6.9 +11.4 |£7.4 £12.08 |+£7.1« [£8.4 7.4 |+10.2

lug/ml 108.4 124.3 106.8 111.2 99.1 113.4 94.6 115.5 112.7
£8.6 +10.3% |+4.9 +13.0 |+4.8 7.8 £9.3 +11.9 [%9.5

A E gz (100%) 3 vl a

F 3
=2EW) acankoreoside J (AK-10) M.S.
0.1 uM 97.2£5.5
1 uM 121.3£6.5% 115.8+10.2
T8 ERA(100%) 3 Bl

AYd 2. 49 EF(Vibrissa follicles) A%F &3 &3

2-1. ME Y W F(Rat vibrissa follicles)o] ¥ 2 wj%

A7) AA e 29 Al 3RS AK-109] SR %S A5t Yete] B3 7AE WES o]gste] &%
e 2¥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 3539 2y WE(Wistar rat) % (Japan SLC, Hamamatsu, Janpan)S (F)FIAATE2ZHE 438}
o oe odH Z(ethyl ether)® w}H3 & A3 sl9tt. HE A%y 9 22 AMo(mystacial pads)S £
3led 100 units/mé FYAH-100 pg/mé AE:MEu}o]Al(Gibco Inc, NY, USA)ol &% E/P buffer[(EBSS,
Earle's balanced salts solution, Sigma MO, USA) + (PBS, phosphate-buffered saline, Sigma MO, USA)]el
Yok, s dmAgor AZshy 49 Hd(vibrissa follicles)S ZAAHA EEleqlty. Tido] B5F &
2ld w7bA] E/P bufferE ¥ HE g (Petri dish)ol #2l¥ 23S Wil 37 C, 5% 0, &F27]olM 14
7 A vttt 24-9 ZHo)EQ] 7} ol 2 mM L-ZFFEFW(L-glutamine, Gibco Inc, NY, USA), 10 ug/mé
el H(insulin, Sigma MO, USA), 50 nM 3}o]== 7 ZE]<(hydrocortisone, Sigma MO, USA)¥} 100 units/m¢ 3
UAH-100 pg/mb 2EFEnjo]ilS ¥3sh= 500 wo] €29 E X (William E medium, Gibco Inc, NY, US
AMNE 931, shvel Ao e mydS Yol 37 T, 5% C0, F-27]elA wisiict. g Adare] 10-12719]

23S olgsdion, md Fol wiAE 3dvuith wEsQlvk. A AAld 29 At sEE AK-108 0.1, 1
210 M =2 Agstglor, g txE4Q nsAd Adio]E(minoxidil sulfate, M.S., Sigma, USA)+&=

_13_
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[0090]
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[0093]
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[0095]
[0096]
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[0098]
[0099]
[0100]
[0101]
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[0109]
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1 uMel EE2 2.

% Z'd(Rat vibrissa follicles)2] A% 54

jas)
==

B3 (vibrissa follicle)9 delx= 3nA(Olympus, Japan)S AM&3te] FAFsdr). iy 2
7](image analyzer, DP controller; Olympus, Japan)& AF&3}e] 0, 7, 14 2 219 Ao 5A
] W3l RS et dFRTe] Hyr ol Hluslte] A% AxE SAHSS Y.

MLy
2 o2

el

T oo bu
= o
x
.

32 1l o2

ol
QoL

td
of
(i)

o

9-3. A AT

A3, AF 3 FH HEY HAY] L4Y B (vibrissa follicles)S #28le] 3537 wigsti = 2
S SATORAN Ard 29 29t sHFE AK-109] SR g5& IRlsgitt. = 3o vEhd wkel o], AK-
A} oz ae] mge] o] Aol (h)E wlagk A¥, AK-108 0.1 uM sE= ASUS w, 21440l
Z(hair fiber)9 A% a3= HFERA(100%)HTE 118.1+12.0% (P0.05)= FoA A Z7lsti o,
Z72 1 M v=5AY A o] E(minoxidil sulphate, M.S.)+ 112.9%£10.2% A% a3 A 4 A

>

i

oX, ox

%
i

S o0 5 2w

%
QL‘
rlr
BN
ox
i
o
2
2
2
Ll
e
o
_O‘L
+
re

e ol BAsaA 3

AR 1. FAS A=

AS2( AU £719] 50% TAHFEE) 20 mg
9 100 mg
2= 10 mg

2718 AiEs £t 7E e T8k AHAlE Alxg.

[¢]

AA 2. FA A=

AR3(A e A I el = FEE) 10 mg
SFEFAE 100 mg
N 100 mg
elobd Ak whv ¢ 2 mg
7o) ARES £ F B0 AAY ARl webA eAste] FAlE Alxs).

AR 3. FAAE A=

ALI(AA 295 99 100% FHFEE) 10 mg
AR AEZ QX 3 mg
TEQ A 14.8 mg
ulv]E 2EHold ol E 0.2 mg

e AEA Az wet Arle] e Tt AZtd Aaol TS AaAE Az
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[0110]
[0111]
[0112]
[0113]
[0114]

[0115]

[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]

[0141]

AAA 4. FAA S A=

AL2(A 23U 9le] 50% 4 F=&) 10 mg
laBE— 180 mg
FAE B FRT 2974 mg
Na2HPO4 , 12H20 26 mg

Bye) A Az

AR 5. AA Az
ALY Yo & FE%) 20 mg

°]d3te 10 g

= 5g

A ek

&oge] Aol Azl wel AAlgel zzte] S vhske] &eijAl7)ar e
T R OF AAFE vrete] dAE AAE

7 AAE Azt

AA 6. A& AFe] Az

AK-10 1000 mg
HIEFY E3HE 2 o
HIEFTL A ofAEl o] E 70 ug
HIE}T] E 1.0 mg
HIEFR Bl 0.13 mg
HIEFR] B2 0.15 mg
H]EMY B6 0.5 mg
H] el B12 0.2 ug
HIEFR C 10 mg
H| 2 ¥l 10 ug
Ya Aol = 1.7 mg
SR 50 ug
AER ZE 0.5 mg
1A E e 2 o
kA1 1.75 mg
qhstotd 0.82 mg
IRl wARIE S 25.3 mg
A 1JQA2E 15 mg
A2 5 55 mg

_15_

ol whek 1 HEF2me) Z71e] A% FFo= Az

ZIHSd 10-2010-0118364

g Jbstel AA] 100nE 2T F 2N FRske] HitA



10-2010-0118364

5

=

=

JH

e
[=)

90 mg
100 mg
24.8 mg

) %

L
T

o

]

wul
=

s
o

Shoj 1)

7)) e

o3
=

[0142]
[0143]
[0144]
[0145]

fron

ol
ol
I

0

~

—~
o

il

1000 mg
1000 mg

g9 Az

o

=

AA 7. A%

T

AK-10

[0146]
[0147]
[0148]

100 g

o
ﬂ

ofy

[0149]

2 g
lg

A 900 me

+ol

°©

7

=

=

A

£

[0150]
[0151]
[0152]

o

14]

[0153]

H 22 7|3 S8

L
o

Gl

[0154]

—~
o

i3

o=

Mg o

§‘j]—

NEwo] wEka 1)

o) = %]
A= B |

]
1

B

)

=

wrebdl o (Hhe: % of o

=

=

3}

[0155]

Aol vEAE AHolE),

50
IS
=

T

o]

of

%

o] m(e):

Nlo

EArFAIE

At skekE (AK-10) <]

e g AR

20114
%

[0156]

A
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F1
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=
=
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g

40

Cell proliferation (% of Control)

=
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Cell profiferation (% of M.S.)

Control

1 uM M.S.

Elongation rate of vibrissa follicles

0.1 uM

1 uM

10 pM

150
120

90

a1 ]

{% of Control

30

Control

100+3.7%
T

1 0.1 1
M.S. (uM) AK10 (uM)

1 Day 21 Day

21 day

T1B1+120%

1128+102% »

107.4£123%

S934213.2%

T

s

Control

1 0.1 1 10
M.S (b} Acankoreoside J (p)
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