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Anti-aging Effect of Asterosaponin P; Isolated from Asterina pectinifera
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HEJPZRE g7 f84ES 0 2L 28

o2 3§ FAgel HeE FE BAAEIF Fo shtolth WR/AEl HAE 93 thR Ao HE
347 glor], BRI 32 9 Ok A7 AP AL A B4-L v0)F Agolck. web,
b RAB A St HRATE Bl WA

FE 252 polyhydroxysteroid®} 152 saponingd £gjstoH, o] x5 27 5a —cholestane—3 8,6
a,7a,8,15a,16 8,26—heptol, 5a —cholestane—348,48,6a,7@,8,158,163,26—octol ¥ asterosaponin

P o % A o] EAE0] vF &%

+ A3} asterosaponin Pio] %3] E7|A|E 2] £2]& £21A]7]

3, AN Z A F|LFEAS FAIsl= 842 hyaluronan synthase—29}F hyaluronan synthase—3 -+
Zpe] WS F7MARE RIS B asterosaponin P12 AfrobA| oA X101 Fa FAlQ type 1

SEEER LR

|

E5E 23 o) A=z RE, BEJIAE ZRE £e|3) asterosaponin Py

< &gl FhkE = R S-S Ashs dxd S AR 282 ¢ e JoR dvdn.

Abstract: The starfish, Asterina pectinifera Muller and Troschel (Asterinidae) is an indigenous species commonly found
in all coasts of Korea causes damages to shellfish farms. In order to exterminate A. pectinifera, they are dried and used

as fertilizer. Although various studies have been conducted to create high added value from the retrieved A. pectinifera,
their actual utilization is relatively low. Accordingly, this study aimed to find new practical uses of starfish by identify-
ing useful ingredients for skin anti-aging. Two polyhydroxysteroids and one asterosaponin were isolated from the A.
pectinifera. The structures of these compounds were identified as 5 @ -cholestane-3 2,6 @,7 @ ,8,15 @,16 8 ,26-heptol, 5 @
-cholestane-3 8,4 3,6 @,7 @,8,15 8,16 B,26-octol, and asterosaponin P; on the basis of chemical and spectroscopic
analysis. Among these compounds, we have found that asterosaponin P; increased epidermal stem cell proliferation and
the expression of hyaluronan synthase-2 and hyaluronan synthase-3 gene, which are enzymes that synthesize water-bind-

ing matrix hyaluronic acids in keratinocytes. In addition, asterosaponin P; increased synthesis of pro-collagen type I,
a major dermal collagen in fibroblasts. As a result, asterosaponin P; isolated from A. pectinifera could be used as a

useful cosmetic ingredient that improves skin symptoms accompanying skin aging.

Keywords: A. pectinifera, anti-aging, starfish, asterosaponin PI, polyhydroxysteroid
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= ®)9} xlu)e] FARI 7] A wtel] HX|jH
Z7IAIEZEHE transit amplifying (TA)H 37} TF
a1, o]2l3 TAM 7} AP PA 2 Este
3] FFOo R o)FstA Hi, HEFHoRE A4S
P Hoi14]. %3] E7AEZe A A=
TAAMZ S} 73] E7AZE sh THEE o|F AX
S A0 R JPstar, o &4 Adde 19
Ao Bagk TAAZ} 2P NEE Tz T
S itH5]. 2evh, skl wet 33 74|27}
ZAAM| 20 Fgo] dEsA| FA Hal o] 2
=3} HAdo] 2YET A ATHe).
4, 3 -‘ﬂ =7 225 e’ Abghel 4E & A
£ Hhyaluronic acid)®]2}l 3h= E39F
Frotre T8 71de A% YT
=3k} A dAagTar deA 9l
[7.8], Lo ]Oﬂ e 57 5|dFEA & A
Folxel F5 T & = 4 AR
Al T skl AAX L Joh AF7HA LE A
dF24F FAJEAE hyaluronan synthase-1 (HAS-1),
hyaluronan synthase-2 (HAS-2), hyaluronan synthase-3
(HAS-3)9] Al 7FA &ej7} B ATH9-11].

3o A= Aot EoA FAHAEE FoHA
= 5 =] Fg Ao, A4 T Fal Ak
o oJ3ll F7}=+= matrix metalloproteinase (MMP)7}
s Faflste] 1 o] HaEo], 37 =37 31
Hoha dE A ATH12,13].

E7MHE 59 sEL &3k Y AXEER
A AA ] 1,7000] Fo] RiEo] 9o it &
el B¢ oF 20001 Fo] A2t ok LFA oF
F2EBIMAE(A. amurensis), EEEYU EEIIAEI(A
pectinifera), AVE7FARI(O. japonicus) &°] Th &
Zata Jokar deEA Ao14]. SEvkel s& FA A
o A& F= M FE oFFEETAbE 9 E
A 2 o] & WA g YA H o] Tt 7HZ1]T7]'
ol ARt ofy e} Ak Al = A
o] HaL JUTH15]. o3 E7HAFe] o) 4k A ]l o] 8
S Ao 2, Bl o3t JElE Eolal
ﬁzﬂ 2 RIVWAE AEstaAt, ARTEA] A - ook

A EY ol 7Fs S HESHE d7sol 19d
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- Aa - g3

vt itk E7RAE Al YRS o] F= = (skeletal
plate)®] FAE-E BEdE O R o] & o] &3 AgHE T
AE MLshs 71€0] Rag vl JrHle,17]. £ B
7HAEEle] A ol TR e oF 60%= FEhle.
2 Bypte e R G858 grlete] - &
AEZMH el &E JhsAdd daiAE ATE vF

[18,19]. o] floll= ejepFoze] H§ 7hs/dol et
ATEo] XPEo A X 5A|, & LHE7A, W
A T AR AT NTEHIL e Aot
[20-22]. o]¢} 22 Tt 5% A= Y Ve
of thal AFEHALH, A FEHT e Ve B
ZhAbE e A, AA HlE ol B = Tk

HEVH S BEjg gl de B2, 3=, o
&, gAloF dallF A Foll EEIT A A Atk
LH 3R JE S 2= polyhydroxysteroid, saponin, ganglio-
side, cerebroside 5¢] ] EH v} 4 oW, 205F ©]
2] polyhydroxysteroid®} saponin®| Asterina <oA1 &
2= ATH23-27]. olHT BEES I, FntolH s,
o, 8848 9 el ol 5ol daiAE B
H Bk AeH27-30].

B AToAE S BE FRE S84l A
3t AEVIAEIZ25E 2359] polyhydroxysteroid2} 15
9] saponins ot EElE AEE2 I, 3wt
olg| 2 Fol thet &% A7vro] XPH nvf Uk wet
Al ZF 7o tig #9) E71A|E 843 a5 44
P4 Mzl A HASS Tde] thgh FaFS WUl
o =3 Sl AP TS Sk FestE A
sPEF A EA S TS Eelskanh

21, d& 22| A2t & 717

£ Agel AR BEvbE = 20149 108 S
HPA S35 338 A nvistrtelA azste] A&
39T NMR< Avance IIT 600 (600 MHz) spectrometer
(Bruker, USA)E A&3lY ZA3I9 oM, ELMSE
Clarus 600 GC/MS (PerkinElmer, USA)S AH&3}ith.
Column chromatography-&- silica gel-= Kieselgel 60 (no.
9385, Merck, Germany)<:, preparative liquid chromatog-
raphy (Prep-LC)+ Agilent 1260 infinity preparative scale
purification system (Agilent, USA)< AH8-3t9 o, A
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£ Eclipse XDB-C18 (Agilent, USA)S AH&3}ith TLC
platex Kieselgel 60F,s; (Merck, Germany) Z=+ RP-18s45
precoated plate (Merck, Germany)S AFH8-3}31 T}

197 AAR = & AEssch A2

%3l MeOH 25 <
AGAIA 52| dichloromethane
(CH,ChL)< 7Fatod & A8t #83tar, =212 o
Z ethyl acetate (EtOAc), butanol (BuOH)= 7}shed 31
g gAste] ZH7e] E9ES A%tk CHCL &3
(51.8 g)= CH,Cl/MeOH (10 : 1 ~ 0 : 100, gradient)2]
ZA 2.2 silica gel column chromatography S 4 Al 51
10788 &2Egor yFAY £&88 Fr. 32
MeOH/H,O (7 : 3)2] &&8=E prep-LCE HA5H
3R 13 28 LA 223 Fr. 45 EtOAc/MeOH
5 : Do =81 Z silica gel column chromatography
£ AAEt e 32 Al

3I3HE 1 (Sa-cholestane-35,6a,7a.8,152,164,
26-heptol) - WA F-AE 1-9-0); 'H-NMR (600 MHz,
MeOH-dy) 6: 093 (3H, d, J = 6.6 Hz, H-21), 0.95 (3H,
d, J = 6.6 Hz, H-27), 1.02 (3H, s, H-19), 1.14 (3H, s,
H-18), 3.44 (1H, dd, J = 10.5, 6 Hz, H-26), 3.51 (1H, m,
H-3), 3.78 (2H, overlapped, H-6, 7), 4.01 (1H, dd, J =
7.2, 1.8 Hz, H-16), 4.15 (1H, dd, J = 11.1, 1.8 Hz, H-15);
BC-NMR (150 MHz, MeOH-d;) §: 14.0 (C-19), 17.0
(C-18), 17.5 (C-27), 184 (C-21), 194 (C-11), 25.0
(C-23), 30.7 (C-20), 31.6 (C-2), 32.4 (C-4), 35.1 (C-24),
37.2 (C-22), 37.2 (C-25), 37.9 (C-10), 39.5 (C-1), 43.2
(C-12), 44.6 (C-5), 45.6 (C-13), 51.3 (C-9), 59.8 (C-14),
61.5 (C-17), 68.6 (C-26), 69.0 (C-6), 72.4 (C-3), 76.5
(C-7), 77.8 (C-8), 79.9 (C-15), 82.7 (C-16); EIMS m/z
(rel. int., %): 484 [M]" (1.1), 466 [M - H,O]" (7.6).

33+E 2 (5a-cholestane-33,45.,6a,7a,8,1553,16
8 ,26-octol) - ¥4 F-98 31-9-1); 'H-NMR (600 MHz,
MeOH-ds) 6: 0.93 (3H, d, J = 6.6 Hz, H-27), 0.97 (3H,
d, J = 6.6 Hz, H-21), 1.18 (3H, s, H-19), 1.26 (3H, s,
H-18), 3.45 (1H, dd, J = 10.2, 5.4 Hz, H-26), 3.47 (1H,
m, H-3), 3.96 (1H, d, J = 3 Hz, H-7), 421 (1H, m, H-4),

424 (1H, t, J = 7.2 Hz, H-16), 430 (1H, dd, J = 11.7,
3 Hz, H-6), 4.50 (1H, t-like, J = 5.4 Hz, H-15); "C-NMR
(150 MHz, MeOH-d;) &: 17.0 (C-19), 17.5 (C-27), 17.9
(C-18), 18.6 (C-21), 18.8 (C-11), 25.0 (C-23), 26.4 (C-2),
31.1 (C-20), 35.1 (C-24), 37.2 (C-25), 37.9 (C-10), 39.8
(C-1), 432 (C-12), 44.5 (C-13), 47.9 (C-5), 51.4 (C-9),
55.4 (C-14), 632 (C-17), 66.8 (C-6), 68.6 (C-26), 69.7
(C-4), 712 (C-15), 72.9 (C-16), 73.9 (C-3), 77.2 (C-7),
79.2 (C-8); EIMS m/z (rel. int., %): 500 [M]" (0.8), 482
[M - H,0]" (6.9).

3}3HE 3 (asterosaponin P;) — WA} FAHY 39T,
'H-NMR (600 MHz, MeOH-d,;) &: 0.90 (9H, d, J = 6.6
Hz, H-21, 26, 27), 0.97 (3H, s, H-18), 1.02 (3H, s, H-19),
2.39 (1H, dd, J = 13.5, 3.6 Hz, H-7), 3.44 (3H, s, OCH;),
3.49 (1H, m, H-3), 3.58 (IH, m, H-3"), 3.63 (1H, m,
H-6), 4.04 (1H, d, J = 2.4 Hz, H-2"), 4.19 (1H, over-
lapped, H-4"), 421 (1H, overlapped, H-15), 4.94 (1H, s,
H-1"; “C-NMR (150 MHz, MeOH-d;) 0: 14.4 (C-19),
15.6 (C-18), 18.3 (C-27), 18.6 (C-26), 19.1 (C-21), 19.8
(C-11), 28.9 (C-23), 31.6 (C-25), 32.0 (C-22), 32.5 (C-2),
332 (C-4), 36.5 (C-20), 38.0 (C-10), 39.7 (C-1), 41.9
(C-16), 43.0 (C-12), 45.6 (C-13), 50.4 (C-7), 53.7 (C-5),
56.2 (C-17), 57.4 (C-9), 58.6 (OCH;), 67.1 (C-6), 67.8
(C-14), 69.0 (C-5"), 70.0 (C-15), 72.3 (C-3), 76.1 (C-8),
81.8 (C-2), 81.9 (C-4"), 84.7 (C-24), 89.5 (C-3"), 109.7
(C-1Y; (-FABMS m/z: 677 [M — NaJ.

2.3, M= HHF

Z7|HE 243t AolA AREE A 5 3
3] E7|AZ(human epidermal stem cells)= CellnTEC
(Switzerland)ol| Al TJ3taL, 4 ¥ 3HA| F=ZE(bovine
pituitary extract) 10%2} penicillin (50 U/ml)/steptomycin
(50 ug/ml) (Invitrogen, USA) 1%5 713 £33 E7]A|
Z A wFHQl CnT-57 medium (Switzerland) S 52
B = (growth medium)Z AF&-3}H 0, M E7} wljF&
ZehaFo] ¢F 80% #=S Wl accutase (CellnTEC,
Switzerland) & ©]-8-3t] Althste] AE-3ST

HAS-29} HAS-3 &3 7}ol] A&E Abgr 242843
M| 3E(HaCaT)+= CLS Cell Lines Service (Germany)olA]
THER o, FEhal A HUblA AREE AR
213 A robA| Z(human  dermal fibroblast)v= Lonza

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 4, 2018
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(Switzerland)ol| A T4t - A e} x19] A
O ZE 10% FBS (Invitrogen, USA)$} 1% penicillin
(50 U/ml)/steptomycin (50 ug/ml)°] F7}E DMEM
(Invitrogen, USA)= ©]-8-3}o HlslH o, A 27} Hlf
Fg&  EZTh=Fol o 80% & W, 025%
Trypsin-EDTA (Invitrogen, USA)E ©] &35} Alt)sl]
AH8-3FATE HAS-29F HAS-3 & 7t oz
© 2 retinoic acid (Sigma, USA) 107 Mo] g% nj
A& AHESR AL, Fepll A Hrte] AT
2= TGF- 5 (Peptron, Korea) 10 ng/mLo] Z & wjj %]
& ARSIt BE MEe 37 C, 5% CO, 2319 Al
3L Hj¥7](ThermoFisher, USA)o A vl 3153t

24, ®I| S7|M= 24 A

3] 7| Z AEEA A3 CCK-8 (cell count-
ing kit-8) assay (Dojindo, USA)E ©]-8-3}] 3]s} th.
A ZZaoFg 96-well plateol] welld 3 x 10°719] HEZ
HjeFY 2o A 38t 12 h H, & HelrA =
=0] Z3EA] &L basal medium ZHNA €A =
o ANEE 72 h &t Attt v ] 1710 Bl&=
CCK-8 &< AEste] wief7] tollA 2 h &<t "k
A1Z1 % microplate spectrophotometer (BioTek, USA) 7|
71& ©o]&3t 450 nm A A& SAHs =
7 E B8 AAiE F85HATh

2.5, HAIZH ZelgA CAELS(gRT-PCR)IE S5t F74
Xt e ot
QI17te] A YA A E(HaCaT)S 6-well cell culture

plateol] welld 2 x 1072 &3} 24 h 52 10% FBS
DMEMC 2 H| 3t} I % FBS free-DMEM (high
glucose, no glutamine, no calcium)©.2 WA & Al5
£ wiAoll E4sted 24 h skt AlZE 3st
o] PBSE A2 gt ¥ RNeasy mini kit (Qiagen, Hilden,
Germany)& ©|-&3lo] A RNAE F23oh AF &
25 ug®l RNAE cDNA Synthesis Kit (PhileKorea,
Seoul, Korea)E ©]-838F HAFSFATH Veriti 96-well
Thermal Cycler, Applied Biosystems, Foster City, CA,
USA). &d¥ cDNAE ¥H83 100 nge AHE-3F AL,
TagMan Universal Master Mix II (ThermoFisher, USA)E
AHESEA T Zgtolrl= TagqMan Gene Expression
Assays (ThermoFisher, USA) HAS-22} HAS-32 v 3}

thekalagE8 s A, A 447 Al 4 &, 2018

-ofale - EA - 443

For, AAZF FFEA A ¥H-S(quantitative real
time PCR)< Step One Plus Real-time PCR System
(Applied Biosystems, USA)& o©]&3tc] 33ttt
qRT-PCRE &3l €2 A3 ZI+ housekeeping gene
Q1 glyceraldehyde-3-phosphate dehydrogenase (G3PDH)
ZEOE J4Ct WHOE Alktetel YERASIT
gh 54 tZT9 mRNA DA ZFS oF 1028 7|+
td A& A 2o mRNA EAFS Fid o2 4
sshioh

d FH mlﬂl

O

26, =2 2 =X &5 Bt

A 23] A fFolHIEZE 24-well cell culture plate©l]
welld 1 x 10°71e] AZE EF3ke] 24 h B<2F 10%
FBS DMEM .2 |3l Hth 1 ¥ FBS free-mediaZ
WAZ F AT A RE A AHste] 24 h i
., FEHE 33t procollagen Type I C-Peptide
PIP EIA kit (Takara, Japan)E ©]-8-3ll collagen &3 &=
SAsAS. 2 welle] A3 20 uLE FH ok -2l
4] =<1 antibody-POD conjugate solution 100 L} &3
3 3 h HWFSAIFHTE I ¥ phosphate-buffered saline
(Lonza, Switzerland) 500 uLZ 33] A3+ & by Aok
S 100 uLA A 2)st4 T} 15 min %8 & 1 N sulfuric
acid (Sigma, USA)E & 2] ¥H3A1Z] ¥ microplate

reader (BioTek, USA)Z 450 nmolX &3 =5 =H3}
At

=

A
1

B Aol A ANE AL & 38 o) whE
m, A3 2ol W Hole Aolo] EAA frol4
2 Paired samples #tests (SPSS ver. 20, IBM, USA)=
ATt A3 FFES mean + SDE YERRITE P
°] 0.05 °3tY %, 0.01 o5t B¢ = A Z
o4& AT

N
4

7. 8A

é HI

3
7

:{0 2 > o o

=
HETZIA] Q] Me OH %%%il‘i—a fa ARS B
3 4
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Starfish (Asterina pectinifera)
| MeOH
MeOH Extract

[
CHLI,
) EtdAc

g&zumm BuOH Yater

Fr. 3 Fr. 4

Prep C Si0,
NeOH/ 4,0
Corpound 1

Et0ACc/MeOH
Corpound 2

Comround 3

Figure 1. Isolation scheme of A. pectinifera.

Na0,S0,

QK
o]
HO
0

Figure 2. Chemical structure of compound 1, 2, and 3.

CHCL o2 APS HASATE CHCL 35
silica gel column chromatography % prep-LCE A A3}k
o Figure 13 Zo] g3H= 1 ~ 3& #£2] AASA

HHE AEE2 E7ARCIA 22 Bad b e

AEEE 2 3IHE9 2= NMR 2 MS spectrums

1.02 2 1.14 (3H each, s)°ll 4] 271 2] angular methyl sig-
nal, 8 0.93 (1H, d, J = 6.6 Hz) 2 0.95 (1H, d, J = 6.6
Hz)oll 41 270 9] secondary methyl signal©] YEFSTE &
3.51 (1H, m), 3.78 (2H, overlapped), 4.01 (1H, dd, J =
72, 1.8 Hz), 4.15 (1H, dd, J = 11.1, 1.8 Hz) ¥ & 3.44
(1H, dd, J = 10.5, 6 Hz)°l| 4] oxygenated proton signal &
< F2I3kYtE BPC-NMR spectrum A 277012] carbon
signalE°] UEE O™, 77]2] oxygenated carbon signal
ES 815t A2 polyhydroxylated sterol2] spec-
trumS YERY AT} o] 9} 22 spectral datas S 351
712 & E3B1IH v dgtE 1S Sa
-cholestane-3 8,6 @,7 @ ,8,15 @,16 3 ,26-heptol ()= &4
3kaAth SRHE 12 198219 QI=<kell A48ts B7HAF
252 32l Protoreaster nodosusZ5-E 502 &
2], R EATH31]. o]F BE/M AR £ Bl
H 92 1[27], L1210 2 KB cellol| A 2] 3t 4ol o
s Eagl wk QleH23]. SEHE 29 'H 3 PC-NMR
spectrum 3FHE 19 T4 w9 FARSHA YERS
O} 8719] oxygenated carbon signal &S &A1& 4= 9l
o™, EI-MS spectrum®] m/z 500914 EA}0]2 peak
£ gRlste, stE 19 shute] A =949 StE
2 FAZ35AT o9 B2 AAE FTE3 7Ed B
X ¢} vl w3 33t= 25 5 @ -cholestane-3 /3,4
a,7a.8,1585,16 8.,26-octol )2 F3FATE 35t
= HEV/MIRIZRE 20139 HFo R £, By
A0, HepG2 cellol| A9} MlZ=/4 2 HL-60 cellell
A M F24 AA Bsol BaETH24.27]. 3+
E 39 7%, 'H-NMR spectrum°l] A & 097 = 1.02
(BH each, s)llA 2719] angular methyl signal, & 0.90
(9H, d, J = 6.6 Hz)1 A 370 9] secondary methyl signal
o] UEMITE 6 3.44 (s)oll4 methoxyloll 71Q18H= A
O 2 FAE signalo] UYEFSEOH, 55494 (1H, s) 2
8 ¢ 109.79 4] anomeric proton % carbon signalS &<l
3t o] AjS saponinY S FAHE = AU o)<}

Z

N

=
6
2

&

aL
B
=
=

[e)

22 Ag TFst 7|El Hud £ x| e} vlask
o 3}3HE 3L asterosaponin P, o2 FA3IAT
Asterosaponin P2 1983 HE7MAIZ2HE HFOo =2
e, RaE%em[25], L1210 2 KB celloll A 2] &<t
249 9 HL-60 celloll 4] A2 F24] A &%5S B7}
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o]
=

=]
=

80

0

40

—— Conpound 1

--=--Conpound 2 \

20 | *
& Conpound 3 = *e o +*

Cell Yiability (%)

o 10 20 50 B oo

Concentration (pgfmnl)

Figure 3. Effect of compound 1, 2, and 3 on keratinocyte stem
cells (KSCs) viability. After KSCs were treated with various
concentrations of compound 1, 2, and 3 for 24 h, CCK-8 assay
was performed. Data are shown as a percentage of control
from three independent experiments in triplicate. “p < 0.05, ™

p < 0.01 compared with the untreated control.

200 -

=1 @
= =1

Cell proliferation (%)

o
=]

B GM 1.25 25 B 0 1.28 25 8§

o125 25 50 100

Conpound 1 Compound 2 Compound 3

Concentration (po/ml)

Figure 4. Effect of compound 1, 2, and 3 on proliferation of
keratinocyte stem cells (KSCs). Cells were incubated with
various concentration of compound 1, 2, and 3 for 72 h. KSCs
proliferation was measured using CCK-8 assay. Data are shown
as a percentage of control from the three independent
experiments in triplicate and values represent as the mean =+
SD. "p < 0.05, ™ p < 0.01 compared with the untreated control
(BM, basal medium). Growth medium (GM) was used as a

positive control.

[os RES
BA L

st oy, aa) gl Ao g Bad vl AvH23,24].

29 SFESY A, I dnbold s 59 &

5 04?~°l 2P v oy, v 7 A oA o] &%

+ X9 vt ot weps] 4 AESol o 957
/HLLOHAH A sz stk

3.2. 7t

e k=l

27 £ SEE 35S

=il atet=E 352 ROl E7IME B4

3ksld-Eska) 2], A 449 Al 4 5, 2018

HE 24 h A2 3, 3= Alx 545 CCK- 8 1S
HE o] &3t BT 90% o)/de] A AEEo]
Yely+= w58 st Adx, sI3kE 19 2&

ug/mL, 3HE 38 100 ug/mLY-S 221313 tHFigure
3). AZEALS e 5% olslolA FTE 35S

ol E 73 Z7)MZ 72 h Hgste], Alx &4
23S WP A %*é iz}l 7]E 8] X (basal

H

5 29) A% FOIA Y
AYoM, 3H3HE 39l 7
7_I

medium) THH] 3HH= 1
7 E S %52
ug/mLe}F 50 ug/mLol A
ozt d= EJ] =7|ME S4 3‘144'*‘ EOQE]-(Flgure
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Figure 5. Transcriptional expression profile of HAS-2 and
HAS-3 in compound 3-treated HaCaT cells. HaCaT cells were
incubated with compound 3 for 24h. Total RNA was extracted
and quantitative real time PCR was performed for HAS-2 (A)
and HAS-3 (B). G3PDH was used as an internal control.
Results are the mean + SD. of experiments using data are
shown as fold increase from the three independent experiments

in triplicate. p < 0.05, ™ p < 0.01 compared with the untreated

control. Retinoic acid (107 M) was used as a positive control.
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Figure 6. Collagen synthesis-promoting effects of compound 3.
Collagen synthesis was evaluated using pro-collagen EIA
assay. TGF- 8 (10 ng/mL) was used as a positive control. 'p <
0.05, ™ p < 0.01 compared with the untreated control.
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