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Abstract This study investigated the anti-oxidative and anti-inflammatory effects
of Aster glehni (AG) extract in RAW 264.7 cells and Caenorhabditis elegans. The
total polyphenol and flavonoid contents were higher in the ethanol extracts than
in the hot water extracts. As a result of measuring the moisture contents (%) and
extraction yvields (%) of AG and drying A. glehni for processing (DAG), 70% ethanol,
which has the highest percentage of extraction yield, was selected as the final
solvent. DPPH radical scavenging activity showed higher antioxidant activity of
ethanol extracts of DAG than AG. The cytotoxicity assay of the AG or DAG ethanol
extracts was treated at different concentrations (25, 50, and 100 gg/ml), and cell
viability rates were higher than 80% at all concentrations. The LPS-stimulated
nitric oxide (NO) production in RAW 264.7 was significantly reduced at all
concentrations of AG and DAG groups. As a result of measuring the gene
expression of iNOS, which induces NO production, the AG or DAG group
decreased by 33% and 32%, compared with the phosphate buffer saline (PBS)
group. Under inflammatory stress conditions, the survival rate of C. elegans treated
with AG or DAG ethanol extract with LPS showed concentration-dependent
improvement in survival rate compared with the PBS group. Considering these
results, AG could potentially be developed as an antioxidant and anti-inflammatory
functional food material.

Keywords Aster glehni, anti-inflammatory, Caenorhabditis elegans, agrofood processing,
food-tech
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=R A5 P ABEY AR T
g0l ol 1 Qitk(Jang 5, 2012). T 959
WS ARIEZIRIS] FHl= AlE W /d4ta9] A%
THA AFeHE AEHAS FRTHLee 5, 2022). AFS}
AEGAR Qg DA AE AlEY TGRSR AE,
Ab TR Fof| IAReHA Gh3-2 oA At &4, A
g 2|2 9] &40 2 o|ojA] A Y AHAA Q] tARE A5
AlZItHYoon &, 2022). A5} AEFALL AF-2 Tyt
T dgks fEtke 713 71HeE dEA Sld
(Jeon¥} Kim, 2020). ¥F ¥H-30] F23 J&Z sh= o4
M=o lipopolysaccharide(LPS)Z A=35FH inducible
nitric oxide synthase(iNOS)7} ¥ =1, nirtic oxide
(NOY2 A/dstdA A3 doiithlee?t Kang,
2020). ol=% 9% 011}—01 Xﬂ‘ﬂ o #HE A4S vy
29l AF AJEi7t Hof Aded
wpeba] e A=o] dofiiZ )
AAsta, A5 W= 2ES

=40 Higt A7 EEs|
ol 4ty AEHA AAE 9Tt F4E 250
FARgo] A2 A A Y BRAE S AR
St Kang®}t Lee, 2022; Kim 5, 2019).

¥ sl AEAol de] ExE0] Qls 23 tiAkt
=2 4 a5 ‘:}Ok—} AYgA 71s= 7ML ot
(Lee &, 2013). &3t 1 SF<F o] whet itst 24
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elegans)e &AL AL A E BER QU7H &
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204(1AH 7171 B2 ol At 9 st aE B}
5710 Zget mdloltkJeong 5, 2023). Lee 5(2016)Y
Aol A s} 7 K2 AFS ©o]8sk3lal, Kim &
(2018)7} Kim $(2019)9] A+lA+= juglonel 2 FEH
ARetA AEg A0 tfet AdeEE ASolAl gRlslth
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A&EAol(Aster glehni Fr. Schmit)ye &5 X9 H#
ARl A EAREE =39k 7jv] 3 thdzolth, 2520
/\13‘: E‘X]Wﬂola{ﬂ_ l"}E\:q O]_‘E’-_ H /KH/\ o ;{]—ﬂ_ *LQ—'C‘T}-EE'
o] Xskal =53 F719 HARAES FARZA o]&H
o Z4at E2S o FRok AtkKim? Kim, 2004;
Lee, 2006). i 3¢ DojlA 49 Zof 13} 85t0] A
UEE AH|ET, 58 T o]F £8k2 AR UE FEHIE 4H|
1 Stk A&FAol9] ofd] 2 A5, A4, siY, ol
Ik 50| &84 leH(Lee 5, 2019), OFAE 83 11
AH AojoA] Abel AEF A AR Bk} AN ZRAW
264.7 cells)olA Ak} a3 B E9cHKim 5, 2008;
Kim %, 2010; Kim &, 2011). 7] 38 Y| 2A< vt
oz Jhsd Aol ARSI AR AL vl 4
olt}. £ AFINE Aol FEES 40)5Fo] B2
AU AXUE FEH= UL, tjaA|Ee} 4352 o8
Sto] FAF X A BIE Ukl A7 5AE i
Al 71Z2ARE E&5taAt sHalnh

>l

21 NE #2585 58 ¥ 558 X
HAERAol = S5 A oA AuiE A
A7|eAE oA AlZHol A58 ARGSHYITE 3o g
3t ARG H&FAONA. glehni, AG)2} 4-5€0] +EFsto]
ZZo] gdt Ax 7Hg A&EAo|(drying A g/ehnz
for processing, DAG)E ©|-83519th. Alg= 33 A& &
SZAZ(PVTFD30R, Ilshin Lab Co., Ltd.,
Korea)dt thgo] Eafsto] -20T o Hslith Y& A4
9] 712 B4 A H¢l ”%‘7}"55 ol oJet R

e BEE 5

Seoul,

[o
[
)
ol
BZR
k=l
lﬂ
[,
N,
BN
)
_{
o
o
_>|~1_‘
o,
i
[
2
ol
15
\
o

£)E 91 160 rpmoﬂlﬂ J_J’_‘ﬂ}(IG/\V hHh< 73:11](4/\]7‘_})
statt 299 s 01JJr(\5(/haltman International
Ltd., Maidstone, England) ¥ 7<Fs=(R-100, DooYoung
High Technology, Seoul, Korea)$t &, SZ2AXS A=

£ dimethyl sulfoxide(DMSO, Sigma-Aldrich Co., St.
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Louis, MO, USA)°l| &9 -20C o] Esly Aslof A&

Stoiek. ARG 35 Bofol wet I A7 2 2EE B
9T, 2280 FAAZ AT 5% Ho|F S| &

£8 AN,

2.2 SEANE ¥ E3fEL0/E & &

FTEYE IF 42 9 EEEES
(Sigma-Aldrich Co.)E 80% ool =of FEE= A
Z & Ao gttt AR £E5E = BSEYT 2%
Na,COj3(Sigma-Aldrich Co.)& 383t oJF2 oA vt
S3t & 50% Folin-Ciocalteu A|9F2 @11 THA] 3087+

T2 ZoA wgoiath. A8Y FEYHE FHmg
gallic acid equivalentsGAE)/g of extract)& AF&3}7]
A3t #2EE HAFAE FAJ5E AL, Microplate reader
(Infinite M200 Pro, TECAN, Mannedorf, Switzerland)
750 nmolA SFEE At ATA e W A=t
= &5tk

FTEGHTo|E T S Ao #EEZ2 catechin

hydrate(Sigma-Aldrich Co.)& 80% &2 5o 5%

galic acid

EE Ax 5 Aol ARSI AR FEE EE

=X
=

AT F5F4 5% NaNO 5 523t FaoA ¥h3et & 10%
AlCl; - 6H,08 ¥ 4204 62, IM NaOHE ¥ &
A4 118 985t Microplate reader(Infinite
M200 Pro, TECAN) 510 nmollA S3=E =7sto] 4
FA He W A E8ste] SESE Tt I
(mg catechin equivalents (CE)/g of extract)< A+=&3d}

Aot

2.3 DPPH 2iC]ZF AHEY 24

A& A DPPH Alofo] Alm Uf9] 47|19} g5t
4L 1A 9] Diphenylpicryl hydrazineC & Q==
HHYE ol &84 Sz 2AZAS 5785k ot Al
B FEE Be BT F3E7E 1.02% 8119 0.2
mM DPPH &(Sigma-Aldrich Co.)& 3083} ehAofA
k33t & Microplate reader (Infinite M200 Pro,
TECAN) 520 nmolA SF=E S4s5I3th Alae o
20| Ho] ARESIHIL, YA RO ZE L-ascorbic acid

(Sigma-Aldrich Co.) & AR&st9tt. Blanket Al=w &35
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Z=3Z o183l DPPH 22 &7 24(%)& A&ttt

24. ME W2 Y HE YES 24

kA AN ESER] RAW 264.7 AMEE v=A| Z2F2-8)
(American Type Culture Collection; ATCC, Manassas,
WV, USA)o|A Eofdtol 10% fetal bovine serum(FBS;
GenDEPOT, Katy, TX, USA)¥}+ 1% penicillin-streptomycin
(P/S: Gibco, Waltham, MA, USA)E 338t Dulbecco’s
modified Eagle’s medium(DMEM; Gibco, Waltham,
MA, USA) ¥iA1& AR&st] 37T, 5% CO, 274 ik
SFATE. RAW 264.7 M| 2] 5’k AG, DAG #5&9] &4
2 Bz-cytox(DoGen, Seoul, Korea)Z &%35} ). Bz-
cytox Al2Fof| EFE 4849 tetrazolium salt(WST)7F
AoRQle Alxel Bhgste] QAN 8419 formazans
Astal, ol it FBT gE SAske dgolth
lipopolysaccharide(LPS; Sigma-Aldrich Co.)& A&s}t
A 52 RAW 264.7 A28 LPSE A5 A=< f=T
RAW 204.7 A|Z=2 Hro] &S BT AlxE
1x10% cells/well9 HE& 96-well plateol] £-F3to] 4
AR EFEE &, AlRE F=E(25, 50, 100 #g/mL)E A
gjoto] 24A17F ¥9ESoF A, LPSE AT B9 Alg HE
1A17E 30l LPSE 1 pg/mL7t HEs A2]sto] 24417k
Pttt ©]F Ez-cytox Al°F& #55t0] 2417 B Rt
$ 450 nmolA FFE=E SAsto] LPS T2 RAW
204.7 A2 BEES 71R(100%)22 A P&

A

2.5, Nitric oxide g3f £&

RAW 264.7 A|ZZ 96-well plateo] 5% 10° cells/well
9] =5 & 4A|I7F vigstal S (50, 75, 100 pg/mL) Al
FAY 1AZE 0] LPSE 1 pg/mLE 37Ioto] Az
2 ROttt 24417 Ml wjerst sz 9] A5dE &
9] Griess reagent(Promega, Madison, WI, USA) A|
of} WhEAIA 540 nmolA FFEE ST F, BEIA
of Hf¥]ste] Nitric oxide(NO) B4FH(uM)E A&,

2.6. Reverse transcription PCRS E3t RL&Af Bl =&

RAW 264.7 A|ZE 12-well plated] 5x10° cells/
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well®] 2 4A7F viget & A|=(100 pg/mL)E A
St 1AZF ¥ 1 pg/mLe] LPSE d5= F&5t7| fIsto]
24X 7F viFslt}t. Total RNAE PURY RNA Plus kit
(GenDEPOT)E F&3F9] 1,000 ng/pulz AFSE F
Reverse Transcription system(Promega)2.& XA}k
o cDNAE 3t iNOSS] mRNA Y& BA517] 9
5o AmfiSure qGreen Q-PCR Master Mix(GenDEPOT)
£ AR85}9] reverse transcription PCRS 43319t
AR A A WrEsF2 glyceraldehyde-3-phosphate
dehydrogenase(GAPDH)E 7|&C. & H| Wl 1L, primer
sequences Table 13} Ztt.

2.7. OJEI0IMS HiSF

i motAEL wild-typeQl N2 22 caenorhabditis
genetics center(CGC, Minneapolis, MN, USA)A &
Fot Aol ARESIITE. A2 Hol¥URl Escherichia
colfE. coli) OP50(Korean Agricultural Culture
Collection; KACC, Wanju, Korea)2 E3§t nematode
growth media (NGM) #ix]°] A3 20ColA AheiF
sttt 59T AAEAY AES 5] Yol 459
&S FEStIA AFO] bleach(5.5% hypochlorite:
Clorox Company, Oakland, CA, USA) A|2F € 5.0 M
KOH(potassium hydroxide; JUNSEL, Seoul, Korea)&
Agsto] eggE A 2Rt AS FAE =L, &= 104
g & L1 24 Adse sAste] OP500] 2ekd NGM
iR ¥ioF5FA L, young adult ©A7F & wi7HA] oF 48
AlZF ¥i¥st & phosphate buffer saline(PBS; Gibco,
Waltham, MA, USA)CZ A& - 4=3519] insert membrane
o] Zg+H 12-well plated] HjgFste] AFo| A&

Table 1. Sequences of the primers used for PCR

Gene Primer  Sequence
GAPDH F 5-GTTGTCTCCTGCGACTTCA-3'
R 5'-GGTGGTCCAGGGTTTCTTA-3
INOS F 5'-AATGGCAACATCAGGTCGGCCATCACT-3'
R 5'-GCTGTGTGTCACAGAAGTCTCGAACTC-3'
Cox-2 F 5'-TTGCTGTACAAGCAGTGGCAAAGG-3'
R 5'-AGGACAAACACCGGAGGGAATCTT-3'
1098

2.8 OJEVOMZO AEHA RF L MZES B4
2.8.1. g AEYHA

A15E viFSH100 worms/group) well plateo]] OP50
(ODg00=0.2-0.3), 5 mg/mL cholesterol(Sigma-Aldrich
Co.), 120 uM fluorodeoxyuridine(FUdR; Sigma-
Aldrich Co.), Al& F&&(50, 100 pg/mL)E A A
7tsta AshE AEFHA SEE Y3 50 ¢M juglone
(H47003, Sigma-Aldrich Co.)& A5t & 2 7t740=

WA DA Aol AE9] s Telalglc

2.82. g3 AERA

A15E viFSH100 worms/group) well plateo]] OP50
(ODg00=0.2-0.3), 5 mg/mL cholesterol, 120 M FUdR,
Az FZE(50, 100 pg/mL)S FH7ksto] 30& vjFst &
IS AEFA 8 Y9l 0.1 mg/mLY LPSE AZ[st H
24A17E vjoFsIRiTt. LPS A2 A3t 24417t A2 & Aolgl=

AZo] 52 2 Y A - 5 v|wsie] BEee ¥7]519ch

2.8.3. g} AEYHA

%S 91¥SH100 worms/group) well plateo] OP50
(ODg0p=0.2-0.3), 5 mg/mL cholesterol, 120 M FUdR,
A& 2550, 100 pg/mL)yE 7lsto] viFstA L, 2
A0 R HiAE WA 2097HA] 7 AR Aolele A
3= Ao Bl Ad(day 0= 7I€o= HESS #7

s

29 &4 24

HE AL 33 o]} whE £7gsto] B (mean)T HE
HXKstandard deviation, SD)& At&51991, Alm 7HY)
Alo]& statistical package for social sciences(SPSS
26.0, IBM Corp., Armonk, NY, USA) softwareE o]-&
sto] EHHE t-test?} one-way ANOVAE AAgH &

o 7F 99149 Zfo|7F o™ Duncan?] AFEAFoZ F

3. 2t { uH

3.1. AE9 fE5t2F Bl £E A2

ARG AA&FA0N(A. glehni, AG)S} 22715-F(drying
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X

A. glehni for processing, DAG) A& ¥&°] 524
g, 32 S 82 Table 29+ Zot AY7tdAz
o o3 &4 +ETF%)2 AG85.87+0.11), DAG
(84.06+0.09)% F A=9] Flol FARIAY F2Ax
&L HRohY, SEGE] 9f7F W2 DAGY Ax
(21.45%)°] AGY] A% +&(18.20%) 2 =3t &
F2 82 AGE EF ) 70% °EHE ) 100% ofgks =0
1, DAGE 70% ogHZ ) 45 ) 100% oflgt= <ol 3itt.
A&l AR FEoA oeZ &= 100%EcTt
70% koA FF &0 oAl ATFE EIiHh

rE

2
e

=
O 1E to >

g &2 B2

23t AG® DAGY EZHd=at S22
Holt 37F2 Table 33 Zth FZYHE F¥H(mg
GAE/g)2 DAG 100% olet&+Z Ao, Zath o]
T 3=KH(mg CE/g)2 DAG 70% Ofeh-&+-2 A5t AG
2} DAG 25 oetE &7t I4ET} =00t SEotE
ot & ATk T} ogkZ FEEA & =9

I, ofghE B 70%ETH 100%4 &2 EefE ot 5

Z£48(AG100: 41.08+1.18, DAG100: 39.60+0.81)%
Aty FEY W= IFS AG 100% e FE2E
(4.50+0.12)17} DAG 70% ©g+e 3£5(4.19+0.03)°]

A 7V B

W

3 FEXHE SO 2H B

FE279% AGY DPPH &z £AS2 70% gk
F2E(72.87£0.28%)°14 7Fg =3taL(Fig. 1(A)), DAG
£ 8uFE AEE 9u|glE XolE Kol Jgkont,
o

2791 Ascorbic acid(89.98+0.42%)9} SARE &

(84 82.61+1.18, 70% EHE 83.21+0.68, 100% ot
£ 83.09+1.74)% EHFig. 1(B)). T3t AG®} DAGE

HIHE i BE o3& 204 DAGTL §9Fo=

FArst 244 UehdthFig. 1(0). Gu 5(2017)9
AT Ao A s59] DPPH g AAEAo| oete
FE2EA 84.70%%2 B+ FEERHT £/ HiEo &

Ase} fAT Aol FATh HRY 22 S8

2

Table 2. Moisture content, dry yield, and extraction yield by solvents of Aster glehni (AG) and dried A. gleAni (DAG)

Sample Moisture content (%)  Dry yield (%)? Extraction yield (%)

Hot water 70% ethanol 100% ethanol
AG 85.87+0.11 18.20 41.06 23.29 18.31
DAG 84.0620.09 21.45 36.61 38.27 33.58

DAl values are meantSD (n=3).

2Dry vield (%) = (Sample weight afer Iyophilization / Sample weight before lyophilization) x 100.
IExtract yield (%) = (Extract weight afer lyophilization / Extract weight before lyophilization) x 100.

Table 3. Total polyphenol and flavonoid contents of solvent extracts of Aster glehni (AG) and dried A. glehni (DAG)

Sample Solvent Total polyphenol contents (mg GAE/g of extract)”  Total flavonoids contents (mg CE/g of extract)?
AG Hot water 3.460.08% 8.51+0.37°

70% ethanol 3.54+0.06° 25.0440.62°

100% ethanol 4.50+0.12° 41.08+1.18°
DAG Hot water 3.97+0.15° 26.5140.92°

70% ethanol 4.19+0.03° 27.04+0.40°

100% ethanol 3.98+0.08° 39.60£0.81°

"otal polyphenol contents are expressed as gallic acid equivalents (GAE).

ITotal flavonoids contents are expressed as catechin equivalents (CE).

IMeans with different superscript letters in the same column are significantly different at p{0.05 by Duncan’s multiple range test (ado)c).

https://www.ekosfop.or.kr
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)
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Hot water 70% Ethanol  100% Ethanol Ascorbic acid

Fig. 1. DPPH radical scavenging activity of Aster glehni (A); drying Aster glehni for processing (B) and comparison of Aster glehni
and drying Aster glehni for processing (C) extract by solvents. *“Different letters on the bar indicate significant differences (p<0.05).

"0¢0.001 compared with the AG group.

AZe}t AFo A dErAo] oghe 552 ¢4

Afet 2398 BIEsHAT

ol
)
ot

34 ME MZ=

AAE RAW 264.7°14 &5 A&FAo] oeZ =
=9 aNg7EE A% Ad =5 AAstaA Al BE
&2 gRlsigith. A&FAo] olets 2252 525,
50, 100 pg/mL)E AL o RS ZFoto] 2F
80% olFe] AEEe HAH(Fig. 2(A). 121 LPSE A
2|3t RAW 264.7 A2 9] FE&(Fig. 2(B))= Hz2
Z3toto] BE oA 80% o4 AE&Z Eoth ot
2hA] ofst XPE= AN H&EFEA] JetE FE5&
100 pg/mLE 2t A2 s==2 d7sto] A¥= APst
Art.
3.5, NO ¥4 2 INOS Er3

NO+= nitric oxide synthase(NOS)°ll &J3}] L-citrulline

o7 My Fofl FHHE Y A4F FY =, &

1100

5] iNOSOll 95l thAA| oA EH]=]o] HATRSof o
o= tEZQl EdoltkJang 5, 2021). RAW 264.7 th4]
AlZE LPS A= 9izdsto] NO A34do] & Yojun g 3
A% 50E Brkske o g9 ol&E1 YeH(Ryu T,
2019), Choi®} Kim(2013)°] w2 NO2| A4} iNOS
oo 9 2 AT & Sl RES ¥HS =48R
ol-&d & Slthal Hselt}. Wk 2 AolAE AG,
DAG F&&9 995 a%E B7F6t7] #sto] LPS=E 4
ZHMS-S RS RAW 264.7 AlZof| 558 5950,
75, 100 pg/mL)E AHEsto] NO A4 A &4& 4
Hotrh(Fig. 3(A). NO A= (M) CONEAH=L,
9.74+0.13)°] H]3] PBS(LPSAHE] FAUZR, 33.71+
0.65)°N14 2.468) S7Fsto] AEEHS Zdo] & FEH 3
28 ERISHAE. o710 AGS} DAG e FEES A
A W] RE Lol PBSEL S8 08 NO Aol

d

Ol

24819 1(p<0.05), AlE 100 pg/mLE 71222 AG
(24.87+1.26)= PBS 4] 26.23%, DAG(27.28+0.12)

= PBS tiH] 19.08%% NO A4 A 42 Yeich
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A
@ (®)
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é 120 a é 180 |
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Fig. 2. Cell viability of Aster glehni (AG) and drying A. glehni for processing (DAG) extracts (256-100 ug/mL) in RAW 264.7
macrophages by LPS treatment. (A) LPS not treatment; and (B) LPS-stimulated RAW 264.7 macrophages. * “Different letters within
the same group indicate significant differences (p¢0.05). PBS, phosphate buffer saline.

(G (B)
050 ug/ml m75 ug/ml ®100 ug/ml 2 iNOS
0 . P
E 35 w 17
e e
S 2 oa .
i S
X 20 .2 o6 |
o 15 E m
L S 04
E 5
P @ 02|
0
AG 0
CON PBS AG DAG
LPS (1ug/mL) _ + + + ot LPS (1pg/mL) - * * *
Sample (ug/mL) N . 50 75 100 50 75 100 Sample (ng/mL) - - 100 100

Fig. 3. Effects of Aster glehni (AG) and drying A. glehni for processing (DAG) extracts (50-100 ug/mL) on nitric oxide (A) and on
the mRNA expression of iNOS (B) in LPS-induced RAW 264.7 macrophages. “#p(0.001 compared with the control group (LPS not
treatment). 'p¢0.05, “p¢0.01, ""p<0.001 compared with the phosphate buffer saline (PBS) group (LPS treatment).

Fig. 3B)= NO A49) Z8 S INOSY] &ao] AG 3.6, AEZA R0 IIE GJ2I0IMNES MZS 24

9} DAG g+ 589 95 E0E B7Iob] Hoto, 3.6.1. &3t AEYA AN gt

LPSZ F=% RAW 264.7°] & AR89 ofgt& 55 100 Az &3] ofsh AgE SdAAaSS 4et AEHA 2
pg/mLE Z¥7- A2stgicy. CONo|l H|8] PBSOIA iNOS w3 ¥ Adht AW A5 A7 dAde] B = 9l
FAAL Hdo] 2,324 F7kste] HFHEEol F REE U H(Farias &, 2017). Kim 5(2017)2 juglone2& %
S FAsHAT 3, AGS DAG ofleg 2588 Ag AT AR AEHA 2ANA FYH ethyl acetate
< uf PBS tiH] iNOS G472} W&ol AGE= 33%, DAGE E8E9 AE&& /A 895 Hisigit & dqoA=
32% A0 7HAste](p<0.01), NO /9= ZHaet 2 AZol Atst AEHA K= A2kl juglone(50 xM)T AG
2 S HATh NO A4 9 iNOS Hd A E4dofA TE DAG &g 258 5550, 100 pg/ml) A
AGS} DAG 9e+g 529 &2 fARISIth & 2o ot ghaksh S-S A A% AEE (%) 2Y
A AG, DAGY] o&He &E2 iNOS9| 444 dde HHlo® F 20¥€ &9t S74oIithFig. 4). &4 23

= 3]

AAste] NOQ| A 74 7|odstcty Atz gt AGHUG AZ-2 8Y A7kA] CONE AFo] AE&
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Fig. 4. Survival curve of C. elegans treated with Aster glehni (A) and drying Aster glehni for processing (B) extracts (50, 100 ug/mL)
under normal and oxidative stress conditions. C. elegans were treated with extract starting from young adult (day 0) and the survivals
were recorded every 2 day until 20 days. Oxidative stress was induced by 50 uM juglone (JUG). n=3 plates and 100-120

worms/group.

(%)°] S7FHAL, 10Y¢ AHHH &0 AT 12
U ZH50 pg/mlL, 4.29%)= 149 2100 pg/mlL, 1.72%)
7R YZ3IAHFig. 4(A). DAGHUG HZ#E 82 A7t
A CONXt} A% AH2&(%)o] S7Ft9oH, 1098 AHF-
B AJ&go] ZAstH 16¥ 2H50 pg/mlL, 1.17%), 14
A ZH100 pg/mL, 1.19%)7k] FEstG o, sE &4
oz MEg ARY AW}E Holx FUrhFig. 4(B)).
CONET} juglone AE(UG)S AZEE0] 7AsH] AlZ
St AL AGE DAGT-S 25 12¥ X9t Aksld AE
HAE G AS0IA AGSF DAG oflghe &89 T4t
3} 242 10¢ A FE17HA= BE&0°] CONET =5t
o}, 719 2ol FFE HIXA] XL AFRE
™, AGe} DAGY] &oll= Zto|7} §lSitt. ol JUGE F
A= FARSE BFE Bt

3.6.2. Y= AEYA oF 5}

Ma 5(2020)2 LPSE AZ|gt AF0o|A carnosines A
39 &S FHAATL Bttt 9oF THAZ Y
SHY7FE AT sAEY FAS B7HE A A5 o
&3 AFAEH A 1Y ¢t wo] BaEo] 1A gkt
H ARojAE A& LPS(0.1 mg/mL)E ¥F AEHA
£ =3 & 559 AGE DAG oflehe F&E(50, 100
pg/mL)yg 24417+ AElgte] LPS ¥ (0 h)T ¥-g &
(24 h) A5 BEE%)S EAoutHFig. 5). 24 A3,
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Fig. 5. Survival rate of C. elegans treated with Aster glehni
(AG) and drying A. glehni for processing (DAG) extracts (50,
100 ug/mL) under normal and inflammatory stress conditions.
Inflammatory stress was induced by 0.1 mg/mL LPS for 24 h.
n=3 plates and 100-120 worms/group. *p¢0.01 compared
with the control group (LPS not treatment). " p¢0.01 compared
with the phosphate buffer saline (PBS) group (LPS treatment).

CONS9| 24417+ A&EL 89.29+5.95%, PBS(LPS A2
)2 68.60+4.46%%, LPS 2] A] CONE} F-9]% 0
2 A2 Eo] AAs(23.17%), SAEHA ndo] &
FAEATL AT 5= AATHp0.01). °l& ©]-&5}d
LPSe} 37 AG E= DAG oflets FE283 A3 AZgt
3% LPS 9= HEEETh 2447 3 AEEo| F7151A
ok AG o&te FEE(50, 100 pg/mL) AT Al Ht
94.60%(89.79+0.29%, 99.40+11.45%), DAG o+
$&E(50, 100 pg/mL) A2 Al B 88.39%(86.11+
19.64%, 90.66+6.30%)9] AJ&&S Vet PBS9 H]
IFE o AGY DAG olEE 552 5% J&491 4%
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MRS EATHp0.01).

3.6.3. .3t AEHA ofF| 1t
Lee 5(2013)° w2H LE2] B 4899 3itst 4
Fo| AF9] A5 AEHA APAE FT7HA FHE A
AIZIT A BAsH9T, Ji 5(2014) HHET 57t AS
o] B go] axE Uehoicta Busilct & Aol
e b4 AFS 283t AGSH DAG FEE9] AP&W AE
A 2AoM= FE25 HFH A &) AR &
o, 94l AEHA FERAGUG A2) glo] AZo] &
& w3lgo] o} AG T DAG oehe 2258 Aesta
REE(%)2 WsE AT EtHFig. 6). 202 2 CON
o] HEEY} v TIPS [ AG e FEES AT H¢
= 4-129 &l FE8o| F7lote 4TS EAoH, &
O3] Zpol= AUSATHFig. 6(A)). BHH| DAG ofghZ
2 Ag B¢ 2-169 A7HA] CONET; &2 A
HYHFig. 6(B)). AG} DAG et &E2 2
A AE9 w3t AEH Ao YA FFS
FR7|1RE 209 A= da&w u] 2] 7] Zotict. ¢
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I, AGHETH= DAG 9§HE FE2E00A4 Eot opR|9] &
= #91g 4= Ak Shin 5(2021)9) EIoA GAE
‘ITEH SRCM1034729] A2 A 169 A7HA] A5 J&&
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Fig. 6. Survival curve of C. elegans treated with Aster glehni (A) and drying Aster glehni for processing (B) extracts (50, 100 ug/mL)
under aging conditions. C. elegans were treated with extract starting from young adult (day 0) and the survivals were recorded
every 2 day until 20 days. n=3 plates and 100-120 worms/group.
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Table 4. Medium and maximum lifespan of C. elegans treated with extracts by aging stress

Sample Medium Maximum
Lifespan (days) Survival rate (%) Lifespan (days) Survival rate (%)

AG CON 10 43.7244.44%" 20 23.4146.11°

AG (50) 10 53.25£22.94° 20 3.4340.13%

AG (100) 10 47.314£16.28° 20 13.4140.24°
DAG CON 10 437244 44 20 23.41+6.11°

DAG (50) 10 52.9144.11° 20 21.85£8.57°

DAG(100) 10 61.78£1.78 20 16.3624.53°

Al values are meantSD (n=3). Means with different superscript letters in the same column are significantly different at p¢0.05 by Duncan’s multiple

range test (a)b).

B ATE 25 anAol] BB S Bl A5

H 5A% AY2A AR AFS BHoE st gy

2o} H5S BEole] 25 M40l Fus} 2 Y
=

Z A3E WG $EeE U $EehrolS

, FE 2UE s 24 2 I
FHUE AeEE FEEOA 7PE =%0th AGY A¢
100% ollgtE F55(4.50%)°], DAGS] 3<% 70% ollet=
FEZEA19%E F&0] 7T ot S AR =&
F83 Hrdar &4 Aot AEAaA &8-S 1Eoto
70% ot 2E SH= Aottt =9 aAE7E
Hsll AlZ2=4o] Q= 100 pg/mLE A == 275t
AAE RAW 264.79149] S &4E Hrtstgioh
LPSE HF-Z FEotal AGS DAG dgh& F&& Ad
2 LPS @5 A3 d2)F vlwste] NO2| A4t
iINOS9] %ol folzoa 7hAstglrt. AES 0|83t AG
9} DAG ofehe 2EE9] FAIst 4 24 23 juglone
A= QI3 Alshe AEHA AN AF9 2 A
Folle 9T AR EJct. AFol LPSE A5t 9%
AEH A 2AFNA AGY DAG ofg-g &80 LPS &
= Aol Hlsl 24417 & JEE0] F7I6IAL, F AR
IR AEE A At 5k EH R Bt g5
Aol AEHA 24 glo] A% Bt £ 717191 20Y

=9t AGS} DAG F2EE AHTslo] st a3 Hrist
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23 AGS DAG oflg-e FE22 A9 459 A4
Z47H109)S CONETH &=9ton DAG J&ts 225
& Bk gEHor PYEES Bl

gt FEE2> 137 ¥ AGSF DAGY| 20¢ A&
&2 CONET ¥AY FAHDAG 50)3t3ltt. & A7) &

=5 A&FAo| dEE FE52 in vitroo| A Fitst

EY A4S 2EHAE FET AS0] AEE I aXE
HA. o] A¥e &5 ARFAClY A7ISAE Y

g3l 7, A B4R 4H] B &
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