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Ameliorating Effect of Astragalus sinicus Ethanol Extract on Dermal Aging
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2 9% A4S F2 7] =3} (dermal aging)ell <]+ Az|Ze
Hyol| ofs)] A} (Lapiere, 1990).
=g 22 (ultraviolet, UV)e] &8 959 J<E4 3= A-FotAaze} MEZAe]e] A3t 9] 714 (extracellular

(photodamage)?} =3} (photoaging)= &2ttt UVe 3¢  matrix, ECM)E A%} Tl ECMES F]49] 2% XA
o] Aol w2t IA UVA, UVB, UVCE Wt ol 5 9 A= 32 &d35& Agshe 2 (collagen), k2wl
AAZ Al =eE= UVBE 8, A4 3%, 95 A% (elastin) B 24 dFH S 2de BH 55 X
9 B s 22 97 w315 o FYURIeE U t} (Kendall and Feghali-Bostwick, 2014). 3] A-f-olAlE
A 9t (Amaro-Ortiz et al., 2014). IF-o) =37} FP=H o] w3l= MXE AV A, 715 A, ekl o] A

d

A BH-E P8k 9 (epidermis), 1T (dermis), FetE  FOoE FE A, IYFY 95, Uz 5 JHT] HIS
2% (subcutaneous layery> E/4 WS HO7|A ==, Exoz gt wale= Wy 2 o)y gRloz sk &4
o este] dlFA] 542 5 A, ' A}, Hx14 akago] 7P Ay Aol £ 71%5S AT, Bt
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22l §A AskE 7iEslele] =3} 189S S X8} (Cole
et al., 2018).

=3} A wlel-Z=EATIolA] (senescence-associated beta-
galactosidase, SA-B-gal)= WIE-ZZEAZ (B-galactoside)S
GFRE 7Eseke 8 MlEoX] EEE G4olt) (Lee
et al., 2006). SA-B-galo] =3} AZA WEA] FEEE= A
L o} IR|YF jn situ B in viro B =3} M| XEolA A A
Z53 21T 5= Q7] o] MAE 3} (celluar senescence)
£ 43k 783 vAR AREEAL Yk (Hall e al., 2016).
ol AHKARI AEHIYS o &g WA ARk} BeEE o]
sk 24 A= QU sl M EF R dpdE A
A== Fag E490 SA-B-gale] S-S A= U7l
(Lee et al., 2006).
A48 (dstragalus sinicusye> L&, T= G, 3= TH
FoprlotelA] WAE = thdAl 229 F (Leguminosae)
1Eolth A2 5717 5 ESF vElg]otel F8skA
AAE JELOR o] gale EYS HSH vies dA
A (nitrogen fixation) Z8-0] o] F2 F=o|A] B Aju)7|
= e S8l FAE ke AEE A AT (Kim er
al., 2010).

e B8L 9
3} 2717 BEHS
AFE, oY 2

L e op

2 1 o

Sis Toll osh, Aege] oAU

9 orAS AER Fdds,
2 o S X83k= WZtawo=z
o] g% 1} AT} (Choi ef al., 2009). L}t AZ7HK] 2
o gk A+ Ase EY AlzHolA ¥ Auje] 284S =
ol AedS WA EE FEslels A7t el

o=
[}

B

o

B, AP ARe FeABANCRA AUete Ave 2
A olFoAA gkt

Yeom 5 (2003) A2 A obE FEEONM FE
ehaieol=aa) FullEwel g S8l DPPH 2 &
es F4ste] st Ayt ikl Bagk vp 9, A4
D AN FET 2AE AR A AYE A B
FaAE Hagrogn 22q FAb ool thsje] el o
3 344 adet AFste] 7hed AN vk e (Kim
and Kim, 2011). Kim & (2014)0] #-£<3¢] o} 715
&R FE3t0] HaCaT HEel] theh st azel g
T 23 e Rusigled, Y vde FEE2 NF-

KB 9% Al37A =9 A#HF o] IL-1, IL-6, IL-8, TNF-o 5]
A4 AlolETIRIS] AAS FAAT|E ZHeog AdE §

S etk 1ssi

0

BN - e -
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1=
i

A= Cui 5 (1992)0] A-29<] =zl trigonelline,
canavanine, choline, soyasaponin, sapogenol 5-°] %] 3
31, Aol & canavanine, canaline, homoserin, coumestrol,
daidzin 5] o] e Ak BssiTt

oo & AFolA= QA Hdg oSl H E7]E *3
she AF2d HEE astragaling AFPTLOE sk oekE 5
ZEE Axste], AEAHGS o83 AA =3k8t UVB
Zo] o3k FslE o]gate] v XuA|Ee] st g
£ gRlstarzt skt

ol dpgd
=<

Mz &y

1. ez

A4 (A. sinicus)y

A=

=

Al

=
2] 222X

2o iE A5 4

RS FEohet] a3-olHA Q1A &80 7Hd kst
A7 eSS FEgujE ALgsl] 28 T0% ok
FZEE (ASE)= A|Z3k] ALS-SIAT) (Lefebvre et al., 2021).

TAHORZ A2 A FFellA o=k Al Hx 80 kg
< 2021 59 Zof| AF I ERlAE AT A 2
EFETE A58 A SRTE ARSI @5dx & 24
3le] R.68kg Lof Pino| HASHA FEE Ao ARSSE
ATt

2 70% olerE: FEE Axe AxdE A Az
100 g2 2 £ oeke : FAG (7:3, vivell JAIsR] 80TalIA
6 AlIZF FRt BR|ste] FE3I0TE ASEE ARHORE ot
TEI] AdEhES AAS T A HAS
< A 5474% (FD 5510 SPT, IlsinBioBase,
Dongducheon, Korea)dled -89 212 & BUE AL
] 20T ¥ Basty A2 ANl ASES] 782
15.34%= ER1=3ct.

A

=
ol

2. N

B A& AFE-3F Dulbecco’s Modified Eagle’s Medium
(DMEM)¥} phosphate buffer saline (PBS)y= Welgene (Daegu,
Korea)oll 4], fetal bovine serum (FBS)Z} penicillin/streptomycin
2 7242} GenDEPOT (Katy, TX, USA)Z Gibco (Grand Island,
NY, USA)llA skl AR8-aRsitt.

Astragalin®] EZ=A]2kS BIOFRON (La Mirada, CA, USA)
oA Fufste] ARESIATE L 9] AFA] B2 AFES B
% Sigma-Aldrich (St. Louis, MO, USA)lA F3le] AR
=g
3. HPLC A A Y astragalin

ASE°] ™3} astragalin®] $% #2]-2 Theppakorn and
Wongsakul (2013)°] *H-& HE3se] Waters 600 HPLC

[e1 =1 3

oo

u-l
(LS |



X2y ofEe FE2

(Milford, MA, USAYE AR&-sted 38t o™, HPLCO Al

3 2 EFEFE 404 E Y 1.0 d/minY] FEo2 EA
it g9 H= 1 wg/md - 100 pg/ml o] AT,
o]5 O 2 trifluoroacetic acid : acetonitrile : waterS 0.1 :

16.95:82.95 (viviv) HI&Z E3}ste] AME-38IGITE Columne
PhenomenexAF2] Luna C18 (250 mm x 4.6 mm, 5 /m, Phenomenex
Inc., Torrance, CA, USA)S ARE3IoH,
WHo R F% 254 nm oA A ST

isocratic elution

4. MU

Human dermal fibroblast (HDF)= Gibco (Grand Island, NY,
USAYPIA Eefito}l Ago] AM&-35199t). HDF Al ¥+= DMEMY]
10% FBS, 100 U/mé penicillin, 100 #g/ml streptomycins 7}
Sk Hix]E ARS-SFATE

5. UVB AL
UVB %2 HDF HEFZ 96-well plateoll 1x10* cells/

well, 24-well plateoﬂ 5x10* cellsiwell2 F5-510 vl 3Tt

ME7} B2 T FBS7L §lE DMEMS 7161 4 A7k &
o} vjeksl & PBSE ¥l UVB ¥ (Sankyo Denki, G8TSE,
Z2E UVC 500 UltraViolet Crosslinker
838t 30 m/ai & UVBZS

Kanagawa, Japan)’}
(Amersham, Bucks, England)E ©]
AT AIZE PBSE AlH ¥ ASEZ 100, 125, 250,
500, 800, 1,000 zg/ml FEHZ X2)3la 24 A7+ Bk 37}
Hj sk xS UVB A} flo] 5U3 o= 713

=t

6. HIZ MEE 23

ASE®] HDF AlxEe] =7g8¢] vehhe at7]
3 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenylte-trazolium bromide
(MTT) 249< o83l 2lai3l

=
FEE

RN = A=

96-well plated] HDF MEZ 1 x 10* cells/welld] AE
Z F&5E 3 ASEE 100, 125, 250, 500, 800, 1,000 /g/ml 2
g ated 24 AJIZF S wigsiATE Smgme &) MTTE 7t
S}l 3 AJHllA 4 AIZF FRF ¥RES & AElS Al A
F/J% formazans DMSO 200 /£ ©l %°]3L microplate reader

VICTOR X3 (PerkinElmer, Waltham, MA, USA)S ©]&3}

o] 540 nmol|A] T4 =2 =45t AE AESE xEY
Hlaste] F-4w0] MEE =2 FAISIIT
7. QRT-PCR

ASE®] F=% *2]ol| w2} HDFOlA collagen E3l|9} A%

¥ MMP-1°] mRNA 28 758 A3z F5 /A
B85S H7FSIAAL realtime quantitative reverse transcription

polymerase chain reaction (QRT-PCR)Z. AA]3}3t}
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Table 1. The primer sequence for qRT-PCR.

Genes Primer sequence
MMP1" F(5'—3)  AGT GGC CCA GTG GTT GAA AA
R(5'—3)  CCA CAT CAG GCA CTC CACAT
F(5'—3) GTGGCAAAG TGGACATTG CC
GAPDH?
R(5"—3)  GAT GAT GAC CCGTTT GGC TCC

MMP-1; matrix metalloproteinase-1, ?GAPDH; glyceraldehyde-3-
phosphate dehydrogenase.

AEZ 54 AANA F40] gle B9 WelA Trizol™
(Thermo Fisher Scientific Inc., Waltham, MA, USA)E ©]
23} total RNAS FZ3193 cDNA 34 7]E (ECDNA
100, NanoHelix Co., Ltd., Dagejeon, Korea)S ©]-835}] cDNA
5190t} olF Zajulo] gPCR 7)E (PQL-S500, Nano-
Helix Co., Ltd., Daejeon, Korea)S ARE-3lo] PCRE 5Z3}
At

cDNA A AL 65CoA 5 7 RNA denaturation
AR F 42T 1 A7F B9 cDNAZ FAskaL 95CoA

=

=

5 ¥7F reverse transcriptaseS %@"‘4@#\] it}. PCR %71
95CellX 30 %7} pre-denaturationS 3+ 5 95CoA 5 %,
60CollA] 30 25 40 cycle® WHE3l] Yshe FFS A&

shach AMgE Zglolw Mg g3t 2t} (Table 1).

8. Elastase ¥ A St

HDF AXE 100 mm dishel]l 2 x 10° cells/well =
90% ol HigE Al
At skt
buffer (PRO-PREP™) 100 /£ & 7}3}o] A3
o] gdE 4T, 15,000 rpmoZ 30 H7F AET § *o
S H3lo] clastase A4 O 2 AME3IATH

B4NS Bradfordd (1976)0.8 whlaS Haksle] 7}
well & 100 g o] DA FHEFS 96 well platec]] EiL
02M Tris-HCI €59 (pH 8.0 Yol 887} HE= 3}

A}t ASEE FEEE 10404 Wil 71782l 50mM N-succinyl-
tri-alanyl-p-nitroanilideS- well T 20 A @i 37Co A uj
&k 90 7 ¥H-3-A171 ¥ microplate reader VICTOR X3
(PerkinElmer, Waltham, MA, USA)E ©]&3}o] 405 nm ol A]
THEE SA

B AFoM = i Aot 52 elastase 4 4 o
A €32 YePl+= phosphoramidons YAAHZOZE AL
3lod (Alcorn and Wright, 2004) H]x/3}53 T},

sl

T L

EZ F8ste] 5,000 rpmoll A 2 E7F

ATds W Alx FAE protem lysis
=

q1-=

o
2

o)
2

)

R

9. Senescence-associated beta-galactosidase (SA-B-gal) 2

=X
AE w3kE Z43) S voleriAz deid e

AR /H]—I‘i—



Has| - BEP - U -

0

U B-galactosidaseE HA3= WA SA-B-galactosidase assayS
senescence detection kit (#K320-250, BioVision, Milpitas, CA,
USA)E o|-83t] $=a3IAT} (Lee et al., 2006).

g A= 90 A= 291 o) theh Al =3l
S 3] S8k, A4 30 F ol AldEigez Uiel
4 AT o3k A w312 §%3 HDF A%<} 9614 =}
=+ UVB =22 F:3E F=3 HDF HEE 27 g0
AR

Wl A= S flg A4 AliuiYE HDF Al 24
well plated]] 5x 10* cells/well®] A|EFZ H-28 & ASES
125, 250, 500, 800 g/me= A 2|sto] 24 A|ZF F<F vl
oh B3k, ORI A=Ede Sl AP 10 3 o3t Al
tElekEl HDF AlZol] 30 m)/ai ZAFESO 2 UVBE =2A]7)
3 AEE PBSE AlF $ ASEE F=RE AH|8lal 24 Al
7 Bt wsilt. ASE MEAIE § BRE A oy
S A|ASIE PBSE washdt & A|XE IAHA7]7] 3]
fixative solution 500 (5 A7}ste] “F2olA] 15 &7F Wx|s}
At

2743kl Al¥= PBSE wash$t ¥, staining solution &3}
ol (staining solution 470 /0, staining supplement 5 /40, 20 mg/md
X-gal in DMSO 25 0y& 500 2 713k 5 37ColA 24
Al F1E ekt Al2E FAEHATE

G A ZE dn7dE 712} DigiRetina 16 Camera (Tucsen
Photonics Co., Ltd., Fuzhou, China)s ©|-&3sto] &Gt 7,
ZG3 oluAl= AA| Mo FAE ME HES FEl
AE w3t AEE RIg & FX|5l8l3d

10. SAH=M
B 239 A= 4 3] ol WiES e ¥ £ 25UA

SAJA
S

iR - 2T - &2

(means = SD)= UFERASITE 7 A3 Aol gk SAREA S
SPSS 26.0 program (Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USAYS ©]-€3} One-way Analysis
of Variance (ANOVA)YE AAIgH § Tukey HSD ThaiAlH
& Aol 7 HelRe) §e1H Aolg 5% ol HE
SIS (p <0.05).

Z @ o

1. A2 olEk2 FE29| astragaline] XFde e 24

A4 (A sinicusye FH &3dl= B71% (stragalus
Linne) == ¢eiA ok 7I& 2 E0A i3l 9]
(Astragalus membranaceus)®] AFXAZESZ L& X astragalin
< flavonoid AIE2] AEolt} (Kwon and Park, 2012; Riaz
et al, 2018). Astragalin® 37]& A& o|]o|% Cassia alata,
Moringa oleifera, Nelumbo nucifera, Cuscuta spp., Morus
alba 3 Eucommia ulmoides 52 TF¥g 2F&-21E004 2
HYom, 2Ee] AFE AT ¥R ot dAF, FAaks) o
A g AEH Be 2R, 39, g 5o aFeM 1
AEo=m of2e 1 7xe] AFEA AUtk (Riaz er al,
2018).

Aol AREE 7]
oM = astragalin 25|
AT astragaling A EAFEOE 3= 70% - F=
A zskdtk. HPLC Wi o ® #2435 A} astragalin
12.20 £2] retention timeS 7Fl peakZ RIS, HTF
9] AL y=70,493.01x - 9,011.97°1U3L = 0.992 $-
ok AXA4S JERAITE. Astragalin 52 1.87+0.18 mg/g
2 ERIHAT (Fig. 1).
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Fig. 1. HPLC chromatogram of astragalin. (A); HPLC chromatogram of astragalin standard chemical (1 pg/md), (B); HPLC
chromatogram of astragalin in ASE. ASE; 70% ethanol extract of A. sinicus.
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2y olEts

Riaz & (2018)2 astragaling $Hrsl= ¢F 1,650 F< o
Fe kg =T A =M FET astragalinl A F4S]
P95, I, dEFUEE, F, dH|NE AEAA, HAg
o ot ARl adE Bargh vp ok o] At oJst
kil astragalinf’% A AA Y] 2713 A} astragalin =
A FAATF D astragaling ol A EY g5 A &
Al &Y= Aokar AT

ol & ApelMe ABFEE0] astragaling FF3h=
&3 AEAORA I st a9E 7R AER 7S
4 A A= NEekaat x18skel.
2. A2 olet2 FE=29| HIEZ 54 Hot

A9 AfolEE Fu=3 Hsla glen ECMIY A5
83H AW2S o2y 9omw Wit A4 (skin
homeostasisy& FXsk=d| ¢ ZQ3lt} (Tissot ef al., 2018).
S Aol Z= =244 (collagen), AEF~El (elastin)
T8 A d@dES A, 2 9= fibronectin,

’6]—/(‘] tﬂ 7

it

()
glycan¥} -2 714 W] matrix®] 7|54 w2
H|sle] mRe] 1A XS FASIAL
(Cole et al., 2018).
ASE7} 219] Ad-frolA 2o
et AE F4o] YEp A &=
2} ASE Ao ¢]g HDFS M¥ AEEF A
713kt ASEE 100, 125, 250, 500, 800, 1,000 rg/md 2]
S5 FEo2 e 47 FE5EQ ASE 1,000 pg/mi7EA]

CEE Brhar

}_

—

S

27

[e]
=45

ol
o o K

AT E2d0] FRAFA] AT} (Fig. 2A).
UVBE 280mm -320mm &] 348 zh= xjejxo =z s
4, A, d97EE, JUEET g 9R wats do

(A

-
H OO B O N
o O o o o

Cellviability (% of control) ~
N
b

0 :
CON 100 125 250 500 800 1000
ASE (ug/me)

FE=°| =8t LA 22

7= 7P WA 47 o5 A= 88le] Hnt (Kim et
al., 2021). Hudson} Towers (1991 B2 HAA A&
A FIAA (photosensitizer) &3S JERY 4=
ol M AAZF 54 "o o) efs) Ful wk
A AE F40] T7FE & vkl BAsisd

mEbA ASE A zZlell tiste] Ml F5A4o] Hs dojubA] oF
A Ao ze] A AEE ZAoolx UVB =Zd dist
ASE®] F#WI whgo] Yehd 7S gRlsh] flsted]
UVB =% thgh ASES] AfoMlE 5487 AjERIsI

A% 73 HDFoll B3k UVB =% (30 mJ/ci)e UVBZ
ZARIA] ek ol Hlsl 16.2%2] AlE 548 YerEd
Aol ARESH UVB 2AFFS] 739 20% o= Aokl 2
of EHEHE Uepithe Bael dxshe A4S YR
o} (Kim et al, 2021).

UVB ZAte} $7 Ae]gh ASE AE+
3l UVBRES ZARE A9dwta) vlaste] |

_4

o)

o 1

UIL

o

o
o
b

e

[¢)

il

2 ASEE AHE5HA
,000 pg/mb 5=

S ALBlE HE SA S XA it} (Fig. 2B).
ASEE ©@Eo= zifﬂokﬁ HNE B4 295 YA
ASEE 1,000 zg/ml ©] Xzswol ] AxE =48 A3 Yeh)

A eggkort (Fig. 2A), UVB ZA}E} &7 ASEZ 1,000 zg/ml
o] % FFoR AT AS UVB ©E XAk H|ako]
oF 24.05%°] AX 4L o JeRT (Fig. 2B). ©l+=
ASEZ}F 1,000 gg/md ©]24e] 2Em WA vehg & s
I W3 e BelFt & 4+ Uk

Sulaiman 5 (2022y> H7HA| HarE F3Rld o] ol
= HAE F3 AHES=Z aloe emodin, emodein, berberine,
curcumin, furanocoumarin, scopoletin, rubiadin 5= A|A]s}
nom, o5 S, IS, dvlelg iy, dETEE §
(B)

= 1201
g 100 2
g b b b b b
« 80
= c
£ 60+
z
T 401
3
Z 20
]
Q 0 :
CON — 100 125 250 500 800 1000

ASE (ug/ne)
UVB (30 mJ/an)

Fig. 2. Cytotoxicity of ASE on HDF cells by MTT assay. (A) HDF cells were treated with ASE for 24 h. (B) Cells were exposed to UVB
(30 my/cri) and then treated with ASE for 24 h. The results were expressed as percentages of the untreated control (CON). Data
are presented as the means + SD (n = 5). p-values were calculated by One-way ANOVA and Tukey’s HSD test. ASE; 70%

ethanol extract of A. sinicus, CON; untreated control, MTT; 3-(4,5-

UVB; ultraviolet B radiation.
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imethylthiazol-2-y)-2,5-diphenyltetrazolium bromide,



4| Sl - UMY - B

ookt dgke] g5 Aol 48 4 Juiy AHsith 1
Ao}, FHRIA e oAM= oPFEd S5 I 3
A3} FHA LA T2 Aely 2 YA Fo] FHE[ofof
S 7|&sIiT). o], B A= Fwd s Rt
£ ASE?] R3] =3l thet %S A7El] 9lste] ASES]
FEE 800 ug/ml o]ske] HLE MAAstaL 3T

3. A2 OlEk=2 =22 MMP-1 mRNA 281 U elastase

e 9N gt

99| =sh= 95| FAE oA e AFA171A T
gAel] JFE wHe= AE 7H] ECM AR st
dor A9 wste] 7P oAl w2 ECM9

70% - 80%= AFA|sh= SERll defsgle] AT} alo]

ol 7HAHA ECM W FEpille] Fio] F43] Astdtt

(Cole et al., 2018).

Matrix metalloproteinase-1 (MMP-1)3} elastase= ECM U]
Sl depiels Eellehe BARA, U 2 99l
=3} 82le ojs] ECM W 744k Edo] S7HEH o]
Fa7F AskE] FFe] ECMOE #HlE el
dztrd"l AFE ESAIZIY (Won et al, 2021). ©l= A=t
A5 5 IF 75, 89 A 2 - & T R
=3to] A WskE o]ofZItt (Quan er al, 2010).
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Fig. 3. Effects of ASE on mRNA levels of MMP-1 and elastase activity in HDF cells. (A) Cells were treated with ASE (125 to
800 ng/md) for 24 h, and then mRNA level of MMP-1 expression was measured using qRT-PCR. Data are presented as means =
SD (n = 5) and normalized to the mRNA expression levels of GAPDH. (B) Elastase activity was measured in cell lysates treated
with ASE of HDF. Data are presented as the means = SD (n = 5) and expressed as percentages of untreated controls. P values
were calculated by One-way ANOVA and Tukey’s HSD test. ASE; 70% ethanol extract of A. sinicus, CON; untreated control,
MMP-1; matrix metalloprotease-1, TGF-B; transforming growth factor-3, GAPDH; glyceraldehyde-3-phosphate dehydrogenase,

PPR; phosphoramidon.
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Fig. 4. Effect of ASE on senescence-associated-3-galactosidase activity in HDF cells. High passage HDF cells (passage number = 30)
were stained with the SA-B-gal assay kit. (A) SA-B-gal activity in HDF cells treated with ASE for 24 h. (B) Quantification of SA-3-
gal positive cells cultures shown in A. (C) UVB (30 mJ/cri)-exposed or unexposed cells cultured in the presence of ASE for 24 h.
(D) Quantification of SA-B-gal positive cells cultures shown in C. Data represent the means = SD (n = 4). P values were
calculated by One-way ANOVA and Tukey’s HSD test. ASE; 70% ethanol extract of A. sinicus, CON; untreated control, UVB;

ultraviolet B radiation, SA-3-gal; senescence-associated B-galactosidase.
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