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Abstract

Objectives : Hyaluronic acid(HA) is a mucopolysaccharide, occuring naturally in living organisms. It is one of the
most hydrophilic molecules, so it has been known as being related to skin hydration and anti-aging. The purpose
of this study is to examine the effects of Angelica acutiloba ethanol extract on hyaluronic acid synthesis,

Methods : To determine cytotoxicity and hyaluronic acid synthase 2 gene expression, hyaluronic acid production
in HaCaT cells, MIT assay and RT-PCR ELISA was used.

Results : There was no cytotoxicity in S0ug/ml concentration Angelica acutiloba extract in MIT assay. Hyaluronic acid
synthase 2(HAS2) gene expression was increased by all treated concentration Angelica acutiloba extract. Hyaluronic
acid production was higher in 50ug/m! & 100ug/ml concentration Angelica acutiloba extract than control group.

Conclusions : Hyaluronic acid production was increased by Angelica Acutiloba extracts. Therefore, We suggest
that Angelica acutiloba can make a contribution to the moisturing effect on human skin Conclusions : Hyaluronic
acid production was increased by Angelica Acutiloba extracts, Therefore, We suggest that Angelica acutiloba can
make a contribution to the moisturing effect on human skin,
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(Oliv.) Diels]2 Wdw =ufjelrs 3349 43
7} SRR EA ARGEAL Sle}, HZolle gk e AYoF
FEES I 3 Aol S FHE 2
85t 8AY el B0l FolAaL glom o
o] ATE Ba FFAE vEd™” 2 Ao
AdEHY, gFg Z907) Bagoe] glou U
e I 871 S7HEA ele Bdlal #d o
T7F A5 Aol & dtdXe dFHe] g
A AP R et frolgk 2AE Aol
Hyskarzt g,

1. A
1. &l Xz
D A= e g 23=7

Aol AF3 HaCaT MEFE 1|5 ATCCERE]
Hohitol A18-51910 ™, HaCaT M3E:= Dulbecco's
Modified Eagle Medium (DMEM, Gibco)oll 10 %
Fetal bovine serum (FBS, Gibco)®} 1 %
penicillin-streptomycin (PS, Gibco)o] g HjA]
o 37 T, 5 % CO, Z7olA wilekatsict,

2) Ao

A H(Angelica acutiloba= Frolul=At (7
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AEE 2 x 105/m FEZ 96 well plated]
seeding }QIth, 24A]7F Fof| serum-free DMEMC.
2 WARNE Foll Y4B FEES ATt 24
ARREESE wjokalE Fol| mediaZ oML 20 49
3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazo
lium bromide (MTT, 5 mg/ml)& Fo|FaL CO, v
AW 2R kISl 100 el DMSO
(Dimethyl sulfoxide)2 Z278S &3AIZ1 $of 570
mol FFEE S5 BEEL controlF} H]
wato] %2 AT Az Aeg Aol X3
H DMSOE HEFE 0.1 %ol B3k

2) RT-PCR

AEE 2 x 105/ml FE=Z 6 well plateo]| seeding
Foict, 24A17F ol serum-free DMEM O 143}
Fof| A FEES ATt #F DMSO
FET 0.1 %= %50l FoIh. 24ARFeet %
&= Fol| easyBlue (intron)2 RNAZ F33}9it)
RNAFES} €5 (0D260 / OD280)Z 43 3o
2 ug RNAR power cDNA synthesis kit (intron)&

ol

rir e

[
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Table 1. Primers Sequence

olgsto] DNA T4 33t PCRE premix
PCR kit (Solgent)2 ©]83}%t}t, PCR product=
1.5 % agarose geloll 217]9% o] W=E 2ele}g]
t}, All-trans-retinoic acid (ATRA, sigma) 1 <
FNETL R AN}, Primere 7|E =2
B9 sequence® AZBIICHTable 1)%,
PCREZE T3t 2t 94 C 15 min, 32~35
cycles: 94 C 30s, 50 C 30s, 72 C 60s, 72 C 10

min 2% Tk

3) ELISA

AEE 2 x 105/m FEZE 6 well plateo] seeding
3Lk, 24A17F Tl serum-free DMEMO 2 2H
washing 3| 3o serum-free DMEM A3} Al
Z-5 Aotk DMSO= 0.1%2 2o F9Uct.,
15% ol 350 9] mediaS oL ThA] 158
Fol| FF AN, ThA] 153 Fol| 14} Tf
ofuiict, 15,000 x gollA] 5E7H YAReEsl A4
oM Zoffjo] ELISAE 3T wf 714] 20T oA
B35}, ELISAE HA-ELISA kit (echelon)Z ©]
Botlon AzAtelx Al WHel ofsf XIstal
th ATRA 1 g PPNZTOE ARGt

_{

of iy,

4) A
EA= Student's t-testS ©]8313 201 oAl 7]

F5 p-valueZl 0,05 H2Hd A9-= AAs)

Gene Direction Sequence (5' — 3') Size (bp)
HAS2 Forward GCT ACC AGT TTA TCC AAA CG (20 mer) 303
Reverse GTG ACT CAT CIG TCT CAC CG (20 mer)
Fi 1 ATT GTIT ATC AAT GA( 2
GAPDH orward GTT GCC ATC GAC CC (20 mer) 546
Reverse AGT AGA GGC AGG GAT GAT GT (20 mer)
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1. MTT assay

70% olgE 9P FEE] AESIE P
J3to] MIT assayZ Aldatoich, 2222 50, 100,
200 wg/miZ A2 WL 1 BELS I
o}, 7} 3= AE &L tixatd Hlste] 50 ug/miol]
A 80.60 %, 100 ug/mlolA 29.03%, 200 ug/ml o
29.39 %= 50 ug/mle] WX EAL Ho|A] ekt
CHFig, 1).

Cell viability (%)
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: I
-
]

Angelica acutiloba (ug/mi)

Fig. 1. MTT assay

Values are represented as percentage relative to control,

HAS 2 GADPH

Fig. 2. RT-PCR results
 0.1% DMSO - 104
© 1lum ATRA - 104
50 wg/ml Angelica acutiloba Ethanol Extract - 104
100 wg/ml Angelica acutiloba Ethanol Extract - 104
: 200 wg/ml Angelica acutiloba Ethanol Extract - 104
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Fig. 3. Hyaluronic Acid production (ug/md) — 15min
0 : Control group
50 : 50 wg/ml Angelica acutioba Ethanol Extract treated group
100 @ 100 ug/ml Angelica acutiloba Ethanol Extract treated group
200 : 200 wg/ml Angelica acutiloba Fthanol Extract treated group
RA : Retinoid Acid treated group
Results are presented as mean®SD.
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1200
=
1600
800
400
- I I I
4] 50 100 200 RA

Angelica acutiloba (pg/mb)

Fig. 4. Hyaluronic Acid production (1g/mf) — 30min

0 : Control group

50 : 50 wg/ml Angelica acutiloba Ethanol Extract treated group
100 : 100 wg/ml Angelica acutifoba Ethanol Extract treated group
200 : 200 wg/ml Angelica acutiloba Ethanol Extract treated group
RA : Retinoid Acid treated group

Results are presented as mean=SD.

2. Y7ol HAS2 REX} Wal F7t

70% oeg dFA FZEC] HAS2f-3Ae]
B2 gels}y] 9sto] RT-PCRS Al3loitt, RE
F=o 70% ILE dZ7 FEE ALl HAS
2 §AA) wEEgL-S dolehyl ‘11 01% 5‘13]%
= H9leli] HA Jé 72
THFig.2).
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3. HA—ELISA assay

70 % olgkE dFH FEE2 50, 100, 200 ug/n!
Al B o HAS| ABAFS Felstr] $J5) ELISA
kitS AMSIYITE. 50 wg/ml A2ldt METME HA
o AJAJeFo] 158, 308, 45%l Z7Z 1096.20,
1083.80, 1080,030]%)3L(Fig, 3), 100 ug/ml A|2|&
AZFME 1083.13, 107681, 1067.880]910H
(Fig. 4) 200 wg/m A& AMETolAe= 1056,68,
102771, 1018,0228 1532, 302, 452 A3t <
U2 HAS| AAFo| =thFig. 5. 93 F3&
A2 e] A9 5 Oug/ml, 100 ug/nl, 200 ug/mi 2] 0.
2 HAS| Aol =9k, 200 uy/ml AE)et ME
9] 7% DMSO 0.1 % #glgt vehicle o] H]3}o]
Q3] HARAIFO] W9k=d] o= 100, 200 ug/mi 2]
FEoA Hol= 9 FEE] AESAel 7193
Aoz Azt

HA production

I ’— T
: I I I
200
(1]
a 50 100 200 RA

Angelica acutiloha (ug/mi)

Fig. 5. Hyaluronic Acid production (ug/md) — 45min
0 : Control group
50 : 50 wg/ml Angelica acutiloba Ethanol Extract treated group
100 @ 100 ug/ml Angelica acutiloba Ethanol Extract treated group
200 : 200 wg/ml Angelica acutiloba Ethanol Extract treated group
RA : Retinoid Acid treated group

Results are presented as mean®SD,
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o 7x4 wslel 712 7+ A wizfAQl Hoirkd
Al(mucopolysaccharide, glycosaminoglycan)2] 4]
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HAS o9 oRe AAss Glycos
minoglycan(GAG)Z  f-D-glucuronic acid®} S
-D-N-acetylglucosamine©| 45 HJE} 3oz o]F
ol EARF 20540kl Axpde] 71 aga 22
2 229 Ax7)|del| de] E¥sh i A%
sto] AL FAToZH FA9 10008 ofde] T
THE Holer ol B A9 i A, AE
Atole] 74 A, Alae] g3 #3} 2 ofF, AE
A B R A B, WYz 5
Fofels Zog Bugo] o, EhFe| A
o] ZAfskE HAE 50 % opdol Il wxalH F
2 AREAIEY AP IMEANA 2~4,5909] F7]2
Al wRdlM HAY At F5 WAjo
e, FEERF A0 22 9 weslo) A
o] g Ao= dujA sitt. FFM = HAS I
FAo F5 /WY BHo= Zluel 2 FA
sk ZER ARgelH 3 SibeldE HAS X3
3 BEAS v A oS, 2 %
of ARgEE EAlFe] HAE A X A 9RE
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71t sk d7Eo] MgEHo gon fEAoR
% 5] AFogre 249 ferulic acid, o] 579
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3] gk 358, A 579 Black rice, 7 579
kaempferol, quercetin 5-0] 3]t}

AR AR Aol 718Gan) $o] &
sto] o] 71A] B o] Ui o o] ok &
8ot 7|8o] A7 ARl 2 BFAs|(E) S Al
Stk o 2% ARIIHAILH, Umbelliferae)o] &
g oA ZEolH ZTMSHE thy B B Aol
=7 A e M 2719 $& At FAlska
5ol & He asdM sYEe Az s
o, e ARl A, ZHIP), B0
KOO S LEmAk, i, Pmstel FEmiR)el
TF AREH ARl AR) o] A A2
ol RIS (Fhimifiim), ZHAASE b, 22
)] 5o s Bl HIE 7keH
SR ol HlwslA BgEla g, g
A3, 997, TIAY 3%o| Jon o5 %
7} g8t Aol AT G5l Aot gl Ao
YA P, AR TRk ol wed
T23AYL dBAE ADezt Qo AHAE 7
a7k glo] aGH)ste] ZHINg F=3Aet Izt
A3l vls B¥Ghmsks o] e A=
g Qo™ AT T A¥ 2HGEMESS
Q3|8 FA7F U F=Fl vlste] 3t
the 27} Qlof™ o} gie] 7w a5e] 78
of gk Weket 4282 WHAA 4okSdE gl
e 783 7nlEe wet &%g st H4of
S ARgBtaLa) ah= &-2l5lo] solvkaL Sl 19
U H2 ] A3 Ak AR Qe 1 oAl
Fol Dashgel wep” okg 9 FA FE 3
A A A FEREAL Ol 5 99 8
7b 7Sk glo] UBHell ek el B8Adol o
S O AL et

UZ7 FEEY AEZAS I 3l F5E
o] FEZ 50, 100, 200 ug/nlE *2J3F MTT assay
oA 7 = AEEL gzl Hlste] 50 ug/mlol
A1 80.6 09, 100 ug/mlolX] 29,03 %, 200 wg/ml oA

29.3 9% 50 ug/mi Q] WA=
pleg

HA9| A2 3T FAdEA(Hyaluronic
acid synthase, HAS)o|| 2]l ZIs)=|m] HAS9| -4
A= HASI, HAS2, HAS39| Al7HA] Sej7} Harg
JEdl I F HAS29} HAS37}F ZH2t AfiA et
ZHAR N EAN HAS 3ol ARAR] &S 5t
£ AR WA 9lutY, HAY 12417k e ut
7719} HASS] 2~4ARES] wie- 2 wizty] wiizol
HAS 74ke] &2 HA Jeie] 2o wi$- 58
3 eS sk Ao IuA P’ 9B 28
©] HAS2 frzizke] W offs ERls}r] 915te] Al
3 RT-PCRAE EE 559 70 % oghe 4%
7 FZE AHelTolr] HAS 2 {7271 2= e-S
Feletglon, ol Aelsk HMelolN HA A&
STHE 7 955 B,

A FEE9 HAY A Eelshr] Slsl Al
gt ELISAAXE 50 wg/ml A2|t AEToli HA
of Aol 154, 30, 45%°lx 27 1096.20,
1083.80, 1080.03, 100 ug/m A3t MEFHE
1083.13, 1076.81, 1067.88, 200 ug/nl 7] WS
oME 1056.68, 1027.71, 10180222 15%, 304,
4555 A2e U2 HAS] AAdgo] =9kt 49
A F25 A %% 50 wg/ml, 100 ug/ml, 200
ug/ml®] =0 Z HAS| A o] E=9kom, 200 ug/nl
ZgJgt AZo] 79 DMSO 0.1 % = 2J3} vehicle T
of Hlste] 3]z HAATo] WkeEdl of= 100,
200 wg/mi9] FEAX] Hol= P FEES AE
A0l 7Rl Aoz Azt

opfog B AFox] U3+ =2 Hyaluronic
acid el sl Algst 23 54 FEolx vy
foet aE HyS U £
BERIe Aol 3% 7
o] HoH, FZES 50, 100, 200ug/nl 2] FEoA
Aeleto] 1 2AE APsto 100uynl o) F
TollM Hol EEA R HGEANE JdiE]d 7}

A4S HolA &

37



ghetoldlelFuiRsls|] AsH 152015 29)

A AR SES ) ol WA L @

dFHe] HA 4 235 Uolry] 913 HaCaT
cell& o]§3to] AESA, HAS2 24 28, HA
PFE 24T 23 et 2 BES Ak

1, 4B FEEL 50 ug/nl o] FEN F4& Kol
A 939kort, 100, 200 ug/ml] FEoAE vl
e AEES B

2, HaCaT cellol|] 437 FZE2 HAS2 3719
WS ST

3. 999 FZES 50, 100 wynE APHL v
DMSO 0.1% #|2J3F vehicle 3} H|asle] HA
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