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ZFEE weheo S FUHATIEA EE3te] oo EF o R Ut AR B g(Fr 3)ell tH%H
ﬂ}%iiﬂﬁlﬂ]@%%%m%,@ 5.0X15ecm)E AAsle] 47h¢] AEIES du AHA LAEIFES

agaA g EZrtE 289 (prep-HPLC, ODS A, &uf: 55% wlgr2)o] Z-83slo] Zgtel=Y D(Platycodin
80mgS A, TS ] iRl EFE(Fr. 40 talMe BEFAGAANITZE 23 (MPLC, silica gel,
230-400mesh, @ = 5.0x10cm)ol HL&3tx tjFZ 2w et/w g2 (30%(w/w] W& — 100% *IEHE gradient)=
|&5t] 379 AT EE(Fr.41-Fr.43)2 Wrdeh. o] oA Fr.41¢] &w8E-S prep-HPLC(Shim-pack ODS
column, &wl; 53%[w/w] #Eke)o] Hg3le] HEH o7 ZEFEA A T9mgS I

S, A7) SEaEd D 2 ZeE 4 A9 B 318td AA e §17]ek ).
Zelel=Zd D (Platycodin D)

j&

Colorless powder;
m.p. 228-236T;

25

@l 51 8 (¢ 1. MeO):

LOMS-MS (negative) m/z : 1223.700[M]

FC-NR (pyridine-d;, 125MHz) & 45.1 (C-1), 69.2 (C-2), 86.4 (C-3), 48.0 (C-4), 48.0 (C-5), 19.6 (C-

6), 33.7 (C-7), 40.7 (C-8), 48.0 (C-9), 37.6 (C-10), 24.2 (C-11), 123.2 (C-12), 144.4 (C-13), 42.5 (C-
14), 36.2 (C-15), 74.1 (C-16), 50.1 (C-17), 41.8 (C-18), 47.1 (C-19), 30.8 (C-20), 36.2 (C-21), 31.3
(C-22), 63.8 (C-23), 66.3 (C-24), 18.2 (C-25), 17.6 (C-26), 27.3 (C-27), 175.8 (C-28), 33.1 (C-29),
25.2 (C-30), 105.9 (Glcl-1), 75.2 (Glcl-2), 78.6 (Glcl-3), 72.0 (Glcl-4), 78.2 (Glcl-5), 62.9 (Glcl-
6), 93.7 (Ara-1), 75.6 (Ara-2), 70.4 (Ara-3), 65.9 (Ara-4), 62.9 (Ara-5), 101.0 (Rham-1), 72.0 (Rham-
2), 72.4 (Rham-3), 83.7 (Rham-4), 68.6 (Rham-5), 18.1 (Rham-6), 106.6 (Xyl-1), 75.0 (Xyl-2), 85.6
(Xyl1-3), 69.5 (Xyl-4), 66.8 (Xyl-5), 111.2 (Api-1), 77.9 (Api-2), 80.0 (Api-3), 75.0 (Api-4), 65.7
(Api-5).

Zge] &4 A (Platyconic acid A)

White amorphous powder;

IR v 3402, 2927, 1726, 1076 and 1033 cmﬂ?

25
@l g9 (¢ 1, WeOH):

'H-NMR (pyridine-d;, 800MHz) & 0.98, 1.10, 1.52, 1.69, 1.75 (each 3H, H-25, 26, 27, 29, 30), 2.75 (1H,
d, J = 13.3Hz, H-18), 5.61 (1H, brs, H-12);

“C-NR (pyridine-d;, 125 MHz) & 46.7 (C-1), 69.6 (C-2), 83.3 (C-3), 56.3 (C-4), 49.6 (C-5), 20.3 (C-

6), 33.7 (C-7), 40.0 (C-8), 47.2 (C-9), 37.2 (C-10), 24.2 (C-11), 122.9 (C-12), 144.2 (C-13), 42.2 (C-
14), 36.2 (C-15), 73.8 (C-16), 49.5 (C-17), 41.3 (C-18), 47.1 (C-19), 30.6 (C-20), 35.9 (C-21), 31.7
(C-22), 63.5 (C-23), 181.4 (C-24), 16.1 (C-25), 17.4 (C-26), 27.0 (C-27), 175.8 (C-28), 33.3 (C-29),
24.8 (C-30), 106.0 (Glc-1), 74.8 (Glc-2), 78.2 (Glc-3), 71.8 (Glc-4), 78.2 (Glc-5), 61.8 (Glc-6), 93.4
(Ara-1), 75.5 (Ara-2), 70.3 (Ara-3), 66.2 (Ara—4), 61.8 (Ara-5), 101.2 (Rham-1), 71.8 (Rham-2), 72.3
(Rham-3), 83.3 (Rham-4), 68.4 (Rham-5), 18.4 (Rham-6), 106.2 (Xyl-1), 74.7 (Xyl-2), 85.2 (Xyl-3), 68.9
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(Xyl-4), 66.5 (Xyl-5), 110.8 (Api-1), 77.8 (Api-2), 80.1 (Api-3), 74.3 (Api-4), 65.1 (Api-5);

MALDI_TOF/MS m/z 11284 [M+2Na] C57H9()029 3

LOMS-MS (negative) m/z : 1236.752 [M] .
<AAle] 2, HANIAEY ]

a3t 94 a3E sty Yal, dBHIAAEL] HUVEC(Human umbilical vein endothelial cell, (5%) ©]
wpnpagE FF)E o &3 TE. HUVEC Bl%S 93 Al 3w el x| 2= FBS(fetal bovine serum) 2%, o}2x2
B AH(ascorbic acid) 0.1%, rhEGF(recombinant human epidermal growth factor) 0.1%, 3J|=ZFAZE|E
(hydrocortisone) 0.1%, BBE(bovine brain extract) 0.4%, GA-1000(gentamicin sulfate amphotericin) 0.1%7}
¥ 3%+E EBM(Endothelial basal medium, Lonza)< AF&-3F9At}. HUVECS] ®if2 1% Aelel(gelatin, sigma) o2
83w d A (culture dish)E o] &3, 37C, 5% 0.2 5& oA wjstglon, wjekH Ao HUVEC

°] 80~90% *A =W Trypsin-EDTA(Welgene) & ] 2jske] AlchulFatoict.
<A 3. A=A B FEF, SUHEIZD D R SEHEIU A9 RS AR dF AX 54 A

AAld 1A Az FAEHA & FEEEFAEY ZA 2898), 47 FEEESYH 289 SHEHZAA A F
Eoel2d D7 AlEEAe] gl SEEdS Esh] s, @dUgAlx widAle GAEetA] & FEE(CKS,
Changkil saponine) 1~4ug/ml, EEFE]ZY D(Platycodin D) 1~5uM, Zg}E]24F A(Platyconic acid A) 1~5pM
S AUVl 24A17F Wi F, MIT ojAle] 7]E(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide assay kit, USB corporation, cleveland, OH USA)¢} LDH ©jAlo] 7]E(Lactate dehydronase assay
kit, Roche Applied Science, Indianapolis, IN, USA)E o]&sleo] MEe] AELS SAHIGTE. o& 94
HUVECS: 489-Z#o] E(48 well plate)o] 1x10'cells/wel |2 553ke] 24170 ot wjokar o}, A ]kl
(500M)g WABPAA 7] FAEA] B FEE, ZUEHIY D, ZUHIAY AY AEE sEEE 35 A
7heE 3 24A1%F S st o] &, 7 AlsTF AEE wiAE FAGe] 96d-FH o] El 50 55t
LDH ojAle] 71ES] &3-8d(dye, catalyst) 505 108 o= RESAIZ] 3, mpo]a2ZHoE F47]
(microplate reader)® 490mmold FJ=E SAH3ATE. =3, 9o} T3 =7
FEO MIT &9 500405 7 A(welell 748k 5 308 S¢F wkgA AT ¥ &
10002] DMSO(dimethyl sulfoxide)E Z7bste] A% ED}&(formaza ) ARE &SAA vlol
A 71& 550mmell A FH=E ST, old g AdE = 1 o] A et
A E FEFEE 1D, SHEZT AR lB) 3 S A \:4_ D(%= 1C)ell gk LDH OMIOI AaE dehdg, = 2
2 oo AR B FEE(E 20), ZTEEZA AL 2B) B FHHEIEY D(E 2009 tigk MIT ojAlo]

<AAd 4. BBRHAZNN NZEA 1 BEF 3>

Aldl 1014 AzE FAELGA B FEE(ZAIEY ZAA £3E), 47 FE2E225H
S el =2 DE HUVECO] 12A1%F B¢t A Este], & AX &3 H(total cell lysates)S
S B A7) AE gl W] A =2%FQ 1(sirtuin 1, sirtl)e] @S gelstdtt.

U

°ol& &, HUVECS 60m AEmYF Z#o|Ee] 1x loacellsi ek, 24AF - AEujgN S WA EHA,
A7 BAREGA B FEE 12ug/ml, EZEIEA A 1-2pM(YF 1.2~2.4pg/ml) B EHEIEZY D 1-2pM(eF
1.2~2.4pg/m0) e A 25 Akl 12A3F &2t g —r(ei‘rﬂiﬂ D= 2uM(SF 2.4pg/me) A2lsto] 6~244]%F
5o vlsly| = ¥ 4T PBS(phosphate buffered saline)E AHelata AR s 2+ Al87F Agd AEE
AT, A7) FAE AT AELEMF 100£0(120mM NaCl, 40mM Tris[pH 8], 0.1% NP40[Nonidet P-
40D E A8kl 12,000rpmel 4] A4 5, FFNe FAsI AEX B AS AT o] F, 7] AEES
MG ARg3}le] 10% SDS-PAGE(sodium dodecyl sulfate poly acrylamide gel electrophoresis) A7]95& AA

5tal EWAY] 7|EE o]&3dlo] Yo|ERAER QA Ediay WHHS 9lAg AT, A7 dHdSl
o 5% A<M A (skim milk)olA 1AZF Fot A Ao 2 BZ7(blocking)dtar, ZF e tfst 1z} aA)
2 oo thgt 2xF FAE WESAIZ] §F, Zhzbe] gl oig BdE WetE Elsiglon od did A &
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E e B owgel gARe B OFEE, SHEsa 4 9 EdEad Dl @ sE En AR
1Sirt)e HHe sl dag B Aveln, ® 3B of ARE S L Liehd Asfolt)
S 4Av ZehEad Dol WiE AR oEA AEFQ 1Sirt]) wHS s daw 23 Aol = 4
o] Ang Aol ez vhehd Astoltt,

¥ 3% Famebw, B owge gAeA B FEE, SohEla A g
Ash R AR 1Sirt) BNAL BRSNS G} deS BAT 5 Ak =W,
o
=1

Zg el my D7F A7F oEH o RE A

>,
[
It
ro
—
w
<
a3
-
V)
=
w

<HAld 5. FMAALANA A3t ] A a3 >

AAje] 104 AzE FRAEZHA & FF wEE), AU FEEERYH 2gd &

gElFd D7} weshE MEeA ER Ao -2 EA o} A(B-galactosidase) o] &4
A& Z4317] 9938 SA-B-gal 7]E(senescence-associated [-galactosidase kit, SA-B-gal kit,
Louis, MO, USA)E o]-&3}3itt.

il
N
>~
>z
Bl
¢
o
X

=
=
=

!
)
(o
rr

L, o-Aze} XMLJ}Q Ao = 27y ekl 7k (population doubling level, PDL)7F the
HUVECS #9]3F9it. 2, HUVECS 10 PDL AXEE ojdAMxZ 2Pz 40 PDL AEZE w=sHE Za=Z o] &34},
HUVEC®] € primary culture A& 71202, 10 PDLY HUVECES, ek 12~159 Ax wjd® Aefolm, 40
PDLS] HUVECS 48~60d A= wiw MEE d3ic),
=3} A S ¢sA =, HUVECS 10 PDLY-E] 40 PDLo] W 7]7kA] 60mm Al 3 ) %fiﬂol o mgslHA 484
gt FAEEA] B FEE 2pg/ml, ZEIEA A 20M(F 2.4pg/me) R ZE]ZY D 2pM(eF 2.4pg/ml)S
A= A2,

o] 3 A7 AESoAN wiAE AASI PRBSE AHE T MEuAS Flstar(arg N 2% formaldehyde,
0.2% glutaraldehyde, 7.04mM NAHPO,, 1.47mM KH.PO,, 137mM NaCl, 2.68mM KC1), 7] SA-B-gal 7]E djo] <

AS o] BAIZE FoF HlgSEGlTE. olwf w38l MEE B-ATEATOIAE ddste] FEAS YU DR
FEEnF e o] &3l FAor JAaE wdlE MESS A AEZFE AoA =3E AE] HALEE L 59
YER ATk

T 5AE 2 uige] FAEEA] B F2E2E ZHEEA A 2 ZgE =y DE 10 PDL(AAE =A)olA 40 PDL

(=3tAlz weh)o] = wj7bx] HUVECe] & 5, B-ZIEATAI (=S 2] wiA) o dEAZFS 10 PDLY
}\o 7

E Z
7] 40 PDLe] HUVEColA ®lnl &eldlt A

HUVEC S Yehly, = 5B: o] AnE X338l agzE ekl
Asfolt},

A7) = 59 A Fusd, B oo gywelx] B 2E5E, ZtE|Eak A 2 Z8El=Y DE HUVEC] 10
PDLell A 40 PDLo] & wji7t#] Xg]d A3, Z+ A Eo] ¥ 40 PDLe HUVEC(=3IAE mE)o|Ae] pg-ZdE
AlthobA]l @ FFo] 10 PDLE] HIVEC(AARAIE Re)o] FFor A&EHor {FA|Fo] 3 =stofA air) 3l

&S #eld 4 .
<A|A ] 1. ¥t A A>
AAd 1-1. FAe A=

ST AT D 200gs HEQX 175.92, HAAMEL 180g B FRoI=A M4t 32¢7 Eskdth. o] EFECl 10%
Al oS HIMA F, Z4EiA 14 wAAE AT oA FEA7IaL o7 z_}x}xd{% 160g, &4
50g B ZH oI vl 5g& HUbEAM A2 EdES AAR wHET.

AA ) 1-2. FAIAA Y AR

FotEEd D 1g, 9SPHEF 0.6g % ok=i=Hsk 0.1g2 TR &3AAA 100mE e o] &S
ol Wi 20Cel A 3083t 7hdste] A AT

<A|A 2. AF Az>
AA 2-1. 28§ ¥ A=
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AAG 19 AAEEA B FEE(FAAEY A4 2I2)S 298 ddol 1 302 Hrbsle] A7 238 %
g8 s Az
AAe 2-2. AANFE AE Ax

AN 19 AR B FEB(EAEY
]j =

4
st W Alolm, F7|, IAYA 2L AFZ A%}
AAY 2-3. 2% D §F(gravies)d AX

A 1 o 19 A=A & FEE(2AEC GA BEge)S 22 3 59 0.1 8= Atk 3% 308

=
X W RFS AzSH

_{

AAe) 2-4. FAF(dairy products)®] Ax

el 0.1 3= "rtsta, 47 75 ol &3t

AA 2-5. okMF2 AZ

o 19 Yz B FEE(ZAEY G4 BEB) 0.50% EvtEFA B G252 1,00000 7Hskl

A A
A% T8 oFAF2E AxEA

K

AAle) 2-6. FIFX A

A 19] FAESA & FEE(ZAIEY AA EIE) 0.1g8 AMgFE2 B8 X252 1,000me0] 71ake] A

A
EH]
A 1.2
S8 10
= 0
k=]
S 06
£T 04
[=}
S o2
0.0
T E 2R
S e =El 4 (ug/m)
=T
B
12 1.2
é s 10 5 ? 1.0
8% os SE os
B2 06 23
£ ¢ g5 00
T304 =3 04
(=1 59
L 02 a% 92
0.0l a0l
SEte|24tA 5 (uM) EatE|RTID - 1 2 5 (uM)
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MTT assay
(% of control)
B O @
e 9 Q

N
=

{11

4 (ng/mi)

AN

Yal
o
3

i
o
E]

MTT assay
(% of contral)
>
2

c
0
2 5 (uM) Eate|anD 5 (@M

MTT assay
(% of contral)
¥ 3538388
;  f
® :

EH3
A
2 2.5
(2]
Sirﬂ‘---a———p-—| 5= 2.0
ag
B-actin‘———————| §§_1.57
@<=
ZHAE BT 1.0J
Tamg ' 2 c clgm %5
ECtE[2HA - - = 1 2 - = (uM) E 0.54
EaEEED - - - - - 1 2 M) g
mmm - 1 2 - - - - (ug/ml)
ETEE
EEEIEMA - - - 1 2 - - (uM)
Sagagp - - - - - 1 2 (M)
Er4
A B
%. 2.5 .
= = 2.0 .
Sil‘t1‘-o-——..‘ Clt;
2 e 1.5-
B-actin—-—-—-—-—‘ 3;10
SEE[RED g & 7 1
= -l{-zli_.lM) - 6 12 24(hn -.390_5_
T
€ 0.0l : : :
SEE=dD 6 12 24 (hn)
(2uM)
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EHH5
A B
S 10 PDL | 40 PDL |
70+ W
S ®
- o 50|
40 PDL © 2
mg 40 1
[n2E
T QO 30,
< 2 I
40 PDL 2] .*5 20
FH=EE . g 10|
EFEE 5
2ug/ml F e 0
. Lt o I : /ml
40 PDL 2xze 2 - - (ng
SEEIELA BIEIEMA - g i 2 - (M)
2pM salgmEip - . . . 2 (M)
40 PDL
EEtE|RLID
2uM
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