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Abstract

Objectives: Hyaluronic acid, high molecular glycosaminoglycan, exists in extracellular matrix of tissue, especially,
in skin and has been known to be deeply involved in skin hydration. In this study, we investigated the effect of
methanol extract of Hwang-gi, Astragalus membranaceus root, on hyaluronic acid production in human keratinocyte
HaCaT cells.

Methods: We determined hyaluronic acid synthase 2 gene expression and hyaluronic acid production in HaCaT
cells by using RT-PCR and ELISA, respectively.

Results: Hwang-gi extract didn't show the toxicity to HaCaT cells within the treated concentration and increased
the hyaluronic acid synthase 2 gene expression and hyaluronic acid production.
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Conclusions: Hyaluronic acid production increased by Hwang-gi could be, partially, contribute to the moisturing

effect in skin by it.
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2. Hyaluronidase enzyme assay

Hyaluronidase enzyme assay Morgan-Elson
methodol| W3t} Bovine hyaluronidase 50 # (8
mg/ml, 0,1 M acetate buffer, pH3.6)3} 50 4 2] A&
£ A Fol 37CAA 2027 FASGH. CaCly
200 A (12,5 mMyE 9ol $ thA] 37T AA 202
7+ WAJ8hdTt, Sodium hyaluronate 250 4 (12 ng/
5 mlo] FEE acetate bufferd] =¢ith)E Yol
ThA] 37T oA 4027 WA]g F NaOH 100 # (0.4
M)9} potassium tetraborate 100 # (0.4 M)E 4
Zoith, e B9l 332 oKE T Aol 48 o)
DMAB £ (1.5 nl)Z YolF1 t}A] 37TColM 2082
2 AR 3 585 nm F3%=E S HYAL
AAR LHR glycyrrhizind isoliquiritigening -
s 74 9 gkeiz] 9FE9l disdium cromoglycate
(DSCG)9t wluetgict, Asf&2 [(ODc - ODs) /
ODc] x 100 (%)= 7;“)\].5}01;]_. (ODc: control] &
o-J—, ODs: /‘Lu-v']

3. MzHHY

HaCaT M ¥% Dulbecco's Modified Eagle
Medium (DMEM, Gibco)ell 10% Fetal bovine
serum (FBS, Gibco)¥} 1% penicillin-streptomycin
(PS, Gibco)o] ¥ wiAelA 37C, 5% CO2 &4
oA e et it

4, MTT assay

NEZ 2 x 10/nl FE2 96 well plated] seeding

Table 1. Primers Sequence

3}9it}, 24217 F9] serum-free DMEM 2.2 1A
Z B0 7222 AgsEdr}. 244)7HE0t H)
FlE Fol medias Aol 20 49 3-4,
5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide (MTT, 5 mg/mi)}& Fo}FiL CO, |70l
A 2717 wjokaledet, 100 49 DMSOZ AR &
A7 Foll 570 nmol FREE S5 AE
£ control} Huato] %R FAIGHGITE. AlEel| A
8 AZo| x3E DMSO= HEEL 0.1%0] L=
et

5. RT-PCR

AEZ 2 x 10/l T2 6 well plated]] seeding
3ttt 24A)17F Zof| serum-free DMEM O 2 A5
% T FEES AddFAct. HE DMSO=
FEE 0.1%2 BEo] F90u), 24A7H5et wgsE
—r°ﬂ easyBlue (intron)Z RNAES FZ3}9icl, RNA
F=9} £ (0D260 / OD280)E Z4d Fofl 2 ug
RNAZ power cDNA synthesis kit (intron)2 0|4
3lo] cDNA 342 31990t PCRE premix PCR kit
(Solgent)2 o]g3}gdtt, PCR product= 1.5%
agarose geld H7|YE oto] W=E e
All-trans-retinoic acid (ATRA, sigma) 1 UME& %
AUz AHSHSITE Primers 7]& =] B
¥ sequence®Z A|25}THTable 1.
PCRZZL T3t 2t 94T 15 min, 32-35
cycles: 947 30s 50C 30s 72°C 60s 72°C 10 min

= 5
s A

Gene Direction Sequence (5' — 3') Size (bp)
Forward GCT ACC AGT TTA TCC AAA CG (20 mer)

HAS2 393
Reverse GTG ACT CAT CTG TCT CAC CG (20 mer)
Forward ATT GTT GCC ATC AAT GAC CC (20 mer)

GAPDH 546
Reverse AGT AGA GGC AGG GAT GAT GT (20 mer)
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6. ELISA

HNEZE 2 x 10/n BEZ 6 well plated] seeding
3lqdch. 24417t 3ol serum-free DMEMO 2 2¥
washing 3|& $ol serum-free DMEM A5}l Al
25 ATt DMSOE 0,1%2 23o] F9lt,
24AIZE o 350 19] mediag AL THA] 24
AR Fo FF Zoluidtt. 15,000 x golld 5EZ
Arldeletar AgdE Fojio] ELISA & uf 714
-20Cold  B#ASILE, ELISAE HA-ELISA kit
olgstom AzAoIA AlEEH W
ofsf z1s3toitt. ATRA 1 iME FANETOZ AL
g3t

(echelon)=

7. €A

EAE Student's t-testES 0|23} om §oA 7]

F% p valueZ} 0,05 W9 A$-2 At

m, Zaot 3 oz

1. MTT assay

80% WEte 37 FZE-S 10, 50, 100 ug/ml 3 ]
2J5to] WA MTT assayS s}913 T2l 100 ~ 300
ug/ml F= WA AEES Feletglet. 10 ~ 300
ug/ml AN F44E& HolA= W9kthFig, 2 A%} B). &
FEEYS el HdlFEEE 200 wg/m7HA] A3}

et

2. Hyaluronidase enzyme assay

HA &% 57k HA 449l S71eh 2al] ke
T 7HAE AZE & 4 itk HA 7k HYALY
A4o% FYA ot & AP ASE HYALE
AReHfriie o 3ol HYAL Asjeh #dsto]
Ao AT £ g A0E A7, 37]9
HYAL 24430 Sallrle 2ad wbt g, 3
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Fig. 2.
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Fig. 3.
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7] A7 BEE 200 uynl 2 P& o) AL 8.73%
o] 7=} DSCGE Z7} 35.78%% 31.17%9] A
&S HkFg, 3). WEkE 37| FEES 125 ug/nl
2 A o 7.63% AdfEe B HT =t vl
& 7Follr}”. Azt HYALY] 843L As) ske A
o7 Wol} x| Hjs| A& Az,

3. &7]9] HAS2 {HX}t &l Bt

DMSO (0.1%) A&z 80% wehs 37|53&%
100 ug/ml AE|t2] HAS2 3448 A=g Hlast
o] 37] AelellAl HAS2 f-7Ae] Wdo| Z715he
glskolct. 80% R 7] 3552 50, 100, 200
ug/nl AEPE el HAS2 izt W Pds
RT-PCRZ I3t} At z79l ATRA 1 uM
APE o HAS29 34 Fdo] ufg- EA3H
_.0114-__ :ogl-o] 3} 2= o]oio:q ;qg] 1= _CH L]]o]]
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1 2 1 2
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Fig. 4. RT-PCR results, A: concentration of treated
Astragalus  membranaceus (100 pg/ml), B:

concentration of treated Astragalus
membranaceus (50 — 200 ug/nf)

4, HA-ELISA assay

3}7] F&E 50, 100, 200 ug/m! AT P2 wj HA
o] AAHE Eeletr] 1) ELISA kit AR-5H3iTE
48217 A7t 2473 Aejut BE AZA HA
AXeFo] 5988 3ol slgom FAYzTo T A}
£ ATRA (1 i) A2S 1) HA A30] 244
7} 48717kl A7y 598.28+39.36 ng/ml T}
915.63123.33 ng/nl2 TA3] SoldS &AUst3irt.
7] AT (50 ~ 200 wg/ml)e] 74-$- DMSO 0.1%
A3 vehicle 77 HRPS w 24 e|ME 2kt
50,55%, 77.2 %, 108,33% S7Fot AL 48A17kollM=
77} 51.67%, 61.59%, 59.19% F7VatSith, 48A17F
AeloA 7] A= 1003 200 ug/ni e 2ol
7} YeRA] 9igttH(Table 2), Hsu®t Chiang2 3}7]
9] Bacillus subtilis &7} skin cellol|A] HAS A
F2 Aty Huseld, Fug Ao B 2
ZE5& HA A& SA XYk 371 ononin,
calycosin, formononetins2] isoflavonoidsZ §-3-5}
3 Y, 9] o] w=RelM ARpe F7]d] T3teo]
%+ isoflavone?] ononin, calycosin, formononetin
o ghgo] W ol o FolEn ol isoflavoneE0]
aglycone?| e} 52 o #d EZR drRte
2A HA9 FFS S7HI7IeE doldhs AAEHA
t}, Genistein®} daidzein®] HAS kS Edth=
Bu”7} 9= Aoz Ko} isoflavoneSo] HA A
of T & Q)& Ao AZ3, Isoflavone A

AEL Fhohe AHAEC] HATHT/IE B3 B
FaE 2 7kl glom B #d s

YR 2A o] g7} & Ao Azeit), B A

oA 1o vetE FEES PIUERT ATRAH
H|aste] HAZ +4 3] 7 AR RPeud
HAS2 44 8lS 58l AZ HAY IS
717,
2 HA P} &g &
A 228 compound K,] 7S

ok 11 7t g pEe
gee quzq o)Ak
uMe| 24A1ZE A
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Table 2, Hyaluronic Acid Production (ng/mf)

Time

24 hours 48 hours

Sample

Vehicle (DMSO 0.1%) 9133 £ 524 207.72 £ 1232
ATRA (1 M) 598.28 + 39.36"* 91563 + 2333
A, membranaceus (50 ug/ml) 13745 + 8.78* 315.03 = 17.01*
A, membranaceus (100 ug/ml) 16183 + 33 .47* 33567 + 28.01%*
A, membranaceus (200 ug/ml) 19032 £ 26.27* 330,67 £ 17.41*
Results are presented as mean+S.D. ** p ( 0.001, *: p ¢ 0.01, * p ¢ 0.05

Zolld oF 20009 EAE Borl’. Be o)
F257 o4 AR HA 371 Z3eido] 7158
Ao= Al=Hr},

V.2 &
L 371528 vlad S4ol okgonl 50, 100,

200 wg/mi A2 FEZ Aot

2, 3715%E 200 ug/miollX] Hyaluronidaseol T3}
8.73%9] As&s Bylon 7‘3'&9} DSCGE #47
35.78%9} 31.17%2] Asl&-E Hch,

3. HaCaT A EolA 51‘712113 A2l HAS2 4
Ao] wEgrs Z7h AA,

4. 37 FZE 50, 100, 200 w/mS AP o
DMSO 0.1% #|2J3} vehicle T3} B]ald}o] 244
e 242 50.55%, 77.2 %, 108.33% Z7}s}

QI 48AI7tNME 4 51.67%, 61.59%,
59.19% Z7}t9ic}.
UAe 2

¥ A HARAY BPIYSAAEIA A}

el 2ol 2sto] o]Foizl A (F110018)
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