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This study examined the neuronal cytotoxicity of aluminum chloride (AICIs), a dementia inducer, and
the protective effects of Aster yomena (Kitam.)(AY) extract on AlCls=induced cytotoxicity in cultured
Cs glioma cells. The antioxidative effects, such as the inhibitory ability of xanthine oxidase (XO) and
superoxide anion-radical (SAR) scavenging ability, on cell viability were examined. AlCl; decreased
the cell viability significantly in a dose—dependent manner, and the XTTsp value was 130.0 pM in
these cultures. The cytotoxicity of AIClz was determined to be mid-toxic according to the
Borenfreund and Puerner’ toxic criteria. Quercetin (QU), an antioxidant, increased the cell viability
reduced by AlClz-induced cytotoxicity. The protective effect of the AY extract on AlCls-induced
cytotoxicity was analyzed. The AY extract increased the cell viability remarkably compared to the
AlICls-treated group and showed the inhibitory ability of XO and SAR-scavenging ability. The
cytotoxicity of AlCIz was correlated with oxidative stress, and the AY extract effectively prevented
AlIClz-induced cytotoxicity through its antioxidative effects. In conclusion, natural resources, such as
the AY extract, may be a putative agent for improving the cytotoxicity of heavy metallic compounds
correlated with oxidative stress, such as AICls, a morbid agent.

Copyright © 2020 The Korean Society for Clinical Laboratory Science. All rights reserved.
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o] uf-%- u| &3t o Ut A A= 2= S| AH 2o
(cholinesterase) #3514 Tl X F5}1 = AAolcH1].
Aol R 19 SR Fase] Y& FulEe| AAE
vl AR AICE) T 22 YT EeREE2 HIIEA
ZE IS ARG SR, T A, EEAIRE 22 o
2 3o ARGE|RRE, E35] AR E HIRSE Z& s Tt
A2 A0 2 AR 0 24 Q1A 9] A7t v s
Al Ake]o] QTHAL webA, EFrlEe] F/do] A4 Ao
2 HREA EHA ol thel S471- g0l A EE gt
tiAeRE2] o] AlaRt ZHAI7F = ATH5].

AHet 22 g Rio] oehd 7%, 7 A EAdstE o]
S0k= Al = A7 M E (neuron)& A A|6l 4= Aot Al =
(neuroglial cell)o]tt. A7gotuA|E = SAFE HA|Z20] 3=
= FIsto] A7gA ] diste] FUsa= HIRS 9 1 A
(blood brain barrier, BBB)&A], &2 A|&9] X|28] Y A A=
71 22 TRt Ho 7|5 S8tk Aot e
2 Aol 2| w4 oot Rt W] Q= A o= oY
A o] 2 E-83t B O] X7 2] Fo] A= ATHG). 2,
F2olu A, 7, e 22 SasRkE=Eo] AUl
A B == IPFelA AEt K (free radicals)= /98t
I AN EHA S AR 4] Tt A7t o] Fol x| 1L
ULt AL BIEr] E7} wE 4-29] /3 Hof 3tk
Hgk A7} o & SEIskal ITH7I.

<efl, 2% AlEoll= of g dglo] fast AeEdEdol =
o] Itkal AR =HA] o5 AgE-2] 5o thet A7} ol %
AL ITHE]. IS &4, Aol Fedelu T, T 5ol -8
S olks/d SRtEoly o] Al || & T Tl E ol o
bt 22 vl A] E450] v ko] Slnkar Bl HA
o}Z o8t A=} WHHE AF7HAIEE T QUTHIL. A8 5%
EAol[Aster yomena (Kitam.), AYl= =38} Compositae)
= ojgsiolEolH, SRS BIERE Y=, S, AlHEof
S H2 UeolA Aldlstar IeH10]. AY+= ZH#E(kaempferol)
2 v1535t I =2AE(quercetin), FIZAEHEH A =(querce-
tinrhamnoside), C1AFAZAE-(isoquercitrin), 48E-3-
SEIH A =(kaempferol-3-glucorhamnoside), FZA
gl T2 (quercetin glucoside)& Tl 3lo], LZEEH
P BIRS @Yel ol 28 IAESOIU A
A, HEFT A2 AEHER 5 AR =] fiTH11]. S5, Fl
EA"o|U A E, o|AFEAE-T} 22 STt o] EFL
otAF 2 HANascorbic acid)}S FAES 2R Hup A4k &
THEglo] BHEgt oFe2RE2 YERAT AL A QIrH12,13].
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AYE B8 ARt A o P14, FST15),
FAARLEA16] 5] Tk Zlo] glor, AEE thow
AT A 0] WSS ETH17), HaCaTAEo] 0] 13
WS EI18], RAW 264741014 FARIHI9], FHeicke
ol 4] gaaH20] So| 9l T, FHikst Seio s g
AR Ak ol thet BEAII, APAE
3T3-L1A2Zof| 4 DPPHS} ABTS+O] that ghAkst a3H11], 7F
clchzold kg teidel et ol a2 Al Elo) ahatet it
[1015] o] Sl olof Hlsto] A3l Tiek jagol chet
QA7 7] Foh 17} of e,

el Ao o] MiekElel wio IS o} 8 il
PVl S 571 9 ople] Qe Ak
© AR A BT e ik £3), Aok
A2 Cs glioma|Z WA2] 4173otmepizol A 52}
3 MEFEAH olA|E astrocyto)] Feiohstata oz
SAIRHEAE 7T 9IrH22) B A AR e &
SnlsiglEe] 9591 AlCke] i A5 AdokTAE
201 WlOF s gliomadEES 7HAITL A8HE <4 SreolA] 4]
S0, oleh o], AICkS] S50 thet AY F220] 5%
2 s} ol 2Alslo] Akl Alat Tl Xohger
5240 SO oet XA tiAEde Aeanjo) 7}
32 dobr 1z} steict

i3

Tz 2

1. A HIZ=

H Ao AR83E Alko g AICL, rutin, 10% aluminum
nitrate, potassium phosphate buffer (pH 7.5), xanthine,
trypsin, nitroblue tetrazolium, 1 N HCI, tannic acid,
dimethyl sulfoxide (DMSO), kaempferol, phosphate
buffered salin (PBS), hydrogen peroxide (H,0;) %
2,3-bis-[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetraz
olium-5-caboxanilide, disodium salt (XTT)= SigmaAt
(St Louis, MO, USA)ollAl £4513ith. AlC1;2] AlZ= PBS&
50, 100, 150, 200 uMe] Z+ A4S qkE0] ARSI
XTT (50 pg/mL) APl A9 Fd I a3t 5= PBSA 3]
Al ARESIATH.

2. AY 33 % 5
A5 opilolA] 3~ 109 Alolo] AY 25 e 3 7kzo]
2 Hlo] B3] el QAHIE FolA] Wl Thg Az B

www.kjcls.org



410 Young-Mi Seo. Antioxidative Effect of Aster yomena (Kitm.) Extract

Sto] ARgo1Tt F2S Yol A= 74.4 g} 9F 260 mL] SH
45 1,000 mL BAE=kAT o Wil 3A17H 57t 7H ok 2t
3Z 43] HHEslo] P& S wof ofulgh F 574 x gol|A] 30%
S AR RS AW EHAIA 54801 3.2%%1 2.4 g9 Al
25 Aotk

3. M2 Y 2 MIZEMEE(cell viability) 24

Cs gliomaX|ZZHATCC, CCL 107)%= trypsin©]l 2J5t 2]
S AHESto] HiE7 |25 E AEE Esiaith EeE Al
=2 10% %, 10 units/mL penicillin?t 10 pg/mL
streptomycin $H9-% Bkl B 5 1x10° cells/well9]
L2 96-well Bi-87]0] o] 724 5%t 36°C, 5% CO;
O] F27]0f|A vliFSTt. AlZABEE-S- v A2 2t well
F 10 uLe] XTT (50 pg/mL)E -2 tha 271014 441t &
QF wligFstict23]. Bk & DMSO= Aejgt the, ELISA
reader (Spectra max 250, Molecular Devices, Sunnyvale,
USA)E 185177 450 nmellA S35 57515101, 33] vt
5 AT XTTsodk AR 0= L6l

4. AICI:2| XM

e Cs gliomaAll 2] AICI;7F 110~150 uMO] &2 7¢
7} 3k vjQkoof| A 48A17F EQT A E]sla W T A EYEE
off 2Rt XTTsodke 5793 T o1& 2 Ao A=
o 2 A2 39] vhE Adsiitt

5. #HZAMEl(quercetin, QU)2| &fitsks =H 2l AICI0|
oSt g
&R0l 225 &of| ok of 2| R T AlEsol 3%t
QU Zd&o] izt itsts-2 vlash] st 15 uM H0x 5
H{ Af|3zof] A=)l WA QU, 40 pMEH60 uMe] 22 52
2A7HEE A E]gh $- o] 9] FIFS A|AYE-Eo] Sfoto] A
Sk E3 AICLO] iRt QU JF2 XTTso 5=2] AlCls
A2 A0 40 uMT}+ 60 uM QUE 2A17H 591 28] & 7H2to] A
FAPEES AL 2 A2 33 BHE AFsHoTt

re
0%

6. AY ZE=9 MZ=H =H ! AICI0i Cthet 5= X2
AY FZ20]| tiet 5/ ZARE #1511 30~90 pg/mL =
& ZW9] S s vl Al 2zof] 4841751t A=jetal T Al
AEEE 2RI o] oA FEE2] A5 8Als
£ S5l s ofol Tk TS A0 ARESISiHE
gk AICKO] tigt AY =559 YFRARE, XTTso 522
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AICI5E- ¥o} AJ250) R2la}710f QA 50 pg/mLok 70 g/l
o] 3222 2ARHERH Sk W 5 ATARER O3t 22}
of S RIS, £ UL 38 M Asict

7. AY FE20| d2EH 24A

AOAC [24] %ol whe}, Eejulks A2 A5 0.2 mL
2} phenol reagent 0.2 mM<& &3lofo] 387 HRSA|F| AL Lt
A1 0.4 mL sodipM carbonate©lA] 1A]7F 5<%t A 23t Tt
ELISA readerg 085194 725 nmollA S8&=5 S7g513ct.
EldAKtannic acid)S HEA19F0 2 HTF A8 2451
Nieva Moreno 5125]2] ®{iol| we}, Sk rol= 412
25°CollA] Al=-8H 0.1 mLe} 10% aluminum nitrate, 1 M
potassium acetate £FE 0.2 mLo], ek 4.7 mLE A7}
sto] 408 B2t WEEAIZ] & ELISA readerE o851 415
nmolA TGS 24519911, FE(rutin)S EFA|Qk0 7 7
FAE ZMgsln). =AY 33 BhE ARSIt

8. AAEIMSIE A(xanthine oxidase, XO) Kol &M X

Stirpe and Corte [26]2] H5o]l 25l XO A3} /4 &7
3]45Z&E 0.1 mLe} 0.1 M potassium phosphate buffer
(pH 7.5)°1l xanthine 71447} 0.1 mLE 7Fstod 25°CoflA]
158 S HESAIZIE WAL F 1 NHCEE Fol ¥ 4
A|A171 Th2- ELISA reader 2 292 nmollA] S4=E 74513
o}, A8l @42 Alm7 o] tigt Aled7te] diEe s
UERR o, XO Aalfs=100—[(AZH7Rte] S8%/5347F
9] F85) x 100122 515101, QUE WIHEA-O = ARE-
Sioitt. 2 Ag2 33] BHE Adsioirt

9. ZIMMSHEE0|2(superoxide anion-radical, SAR)

2N EE=H

SAR-AA A 4L nitroblue tetrazolium (NBT)S] &
o o8 AlZ8M 0.1 mLe} 0.4 M potassium
phosphate buffer, 0.4 xanthine, NBTE 7}5} 37°Cof|A]
208 Bt RS AIFAT BES- 5 1 N HCI Wol AN oh
ELISA reader® 560 nmelM F3=E S50 27 24
2 A=F7Ie] tiet AlERd71Ee] SR e o,
SAR 27A%5=100—[(A&379] F8=/F7Re &8
T)x 100122 stgioH, QUE RO = ARESISITh
= A2 33 ¥HE Asith



10. B4 Xz

HE AlS7ro] gl SPSS/WIN (18.0)0% ©]85io]
Mean+SD& UeERH o™, 7} #719] H|wE 3l one way
ANOVAZ A|3¥5F 3 Tukey HSDE ARE 242 5190t 89
A $F8 P<0.05904 A5t

2 1

1. AICL2| MZE=4

AlCL9] =8 Lot 7] ffsto] 8% Cs gliomaAll®of] 110
~150 uM 2125 2.9] AlCI S 484X 51T vt A, Al
AJEEC] AIC1Y] He)ato] o4 07 FOR AE Ko
=492 YERHTHP<0.001). AICls, 110 pM, 130 M, 150 p
MollA ti2:40.36+0.01)°l HIste] 2kt 69.4% (0.25+
0.02), 52.8% (0.1940.02), 41.7% (0.15+0.02)9] Al ZZ
£& 10| XTTsy 2k 130.0 uMe] Aol A Ueldek(Figure
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Cytotoxicity of AICI(mea
°
2 °
5 S
/
I
i

o
2

o
o
&

Control 110 130 150
AICI, concentrations (uM)

Figure 1. The cytotoxicity of aluminum chloride (AICIs) by XTT assay.
Cultured cells were incubated with at AICl3 concentrations of 110,
130 and 150 uM. The data indicate the mean+SD for triplicate
experiments. Significantly different from the control.

Abbreviation: AlCl3, Aluminum chloride.
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1). AICl; AlZZ=/go] Tigh AREA] A 150 uM, 130 pM,
110 uM, tZ79] $=0 2 A|ILEAJo] A Yepgth

2. QU2 Etsts

QUY iteks ZALE Sl Bl A2z 15 uMe] O
22J517] Aol QU, 40 uMT} 60 uM=- 2417 59t 22} 2] 2]5}
At 1 A3} H0,5ke] A2joflAl= tizto] Hlsto] A2y
£80]39.6% (0.19+0.03)2 YEPE ¥, 40 pMt60 M2
QU] A oAM= 2+t 64.6% (0.31+0.02)2F89.6% (0.43 +
0.05)= UElL, H,0,7k2 22| BIs}o] K% [-2f5HA] Al
AJE-50] Z7FIAITH P<0.001) (Table 1). QUE] H4tsks9]
AR Ak Al EAEgo] th2, 60 pM QU, 40 uM QU,
15 uM H,O;, =22 =A YEelsith

3. AICI:9| =40j tH3t QUL Fak

FABHAIQI QU AlC1;9 A|lZ==/gol thgh kS Lotk
7] $1510d XTTso 52 AlCIzE Bl Al 2ol X zfatr] 2417
2ol QU, 40 pME}+ 60 pM 22t 5ieg A2olgitt. 11 A3,
AlCI3TEe] Aol AlZAYZ-go] thRto] H[ste] 37.0%
(0.17£0.01)2 WAL, 40 puM60 uM QU] Aol A=
217} 60.9% (0.28 £0.04)2} 76.1% (0.35+0.01) & UrERgth
(P<0.001) (Table 2). AICL39] M|EZ=Ad0]| Tig QU F3Fe] Ak
2 E R, 60 kM QU, 40 kM QU, AlCl3 (XTTso) <&
O F NEAEgo] T2 AS L 5 Tk

4. AY ZEZQ MZEY

AY FEEO| EAJEAE floto] 2201 22H30~90 pg/mlL
SR 217} 39k Hjokoll A S A3t A} 30 pg/mL
9} 50 pg/mlL sollA] AlZAgEEo] ol Blste] 98.0%
(0.50+0.03)2F 96.1% (0.49+0.02)F Zz+ Yepsich, E3t
70 pg/mLet 90 pg/ml BI04 AEAYEE-2 717} 92.2%
(0.47+0.02)2F 86.3% (0.44+0.02)= LEFATHP<0.001)

Table 1. The antioxidative ability of quercetin (QU) on the hydrogen peroxide (H202) in cultured Cs glioma cells

XTT assay (450 nm)

Concentrations of QU (uM) F P Tukey HSD
Mean +SD
Control® 0.48+0.05 92.73 <0.001 a>d>c>b
15 uM H,0,° 0.19+0.03
40° 0.31+0.02
60° 0.43+0.05

The data indicate the mean=SD for triplicate experiments.
Abbreviations: QU, quercetin; H202, hydrogen peroxide.
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Table 2. The effect of quercetin (QU) on the cytotoxicity induced by aluminum chloride (AICls) in cultured Cs glioma cells
XTT assay (450 nm)

Concentrations of QU (uM) F P Tukey HSD
Mean +SD
Control® 0.46+0.03 205.61 <0.001 a>d>c>b
AICI3 (XTTs0)° 0.17+0.01
40° 0.28+0.04
60° 0.35+0.01

The data indicate the mean+SD for triplicate experiments.
Abbreviations: QU, quercetin; AlCls, aluminum chloride.

Table 3. The protective effect of Aster yomena (Kitam.) (AY) extract on the cytotoxicity induced by aluminum chloride (AICI3) in cultured
Cs glioma cells

Concentrations of AY extract XTT assay (450 nm)

F P Tukey HSD
(ug/mL) Mean+SD e
Control® 0.38+0.03 91.33 <0.001 a>d>c>b
AICI3 (XTTso)° 0.15+0.03
50° 0.20£0.04
70° 0.24+0.02
The data indicate the mean+SD for triplicate experiments.
Abbreviations: AY, Aster yomena (Kitam.); AlCls, aluminum chloride.
0. 50
45
05 & S S Y
T S S 40
-------- ® 35 I

o
N

)

Concentration (mg/g)

Cytotoxicity of AY (mean)

o
N

Control 30 50 70 90 Polyphenol Flavonoid

AY extract concentrations (ug/mL) Component

Figure 2. The cytotoxicity of Aster yomena (Kitam.) (AY) extract on
cultured Cs glioma cells. Cultured cells were incubated with AY extract
at concentrations of 30, 50, 70 and 90 ug/mL. The data indicate the
mean=SD for triplicate experiments. Significantly different from the
control.

Figure 3. The component of Aster yomena (Kitam.) extract. Data are
mean+SD. The data indicate the mean=SD for triplicate experiments.

r

5. AY FE=9| =82

AY FE2EE T 2= 32 35.2 mg/glo &2, &
(Figure 2). AY $=&&2] /] thgt AR-E423} 30 pg/m, Hiro|& 92 24.9 mg/g 2 & 77 Ut Figure 3).
50 pg/mlL, 70 pg/mL o= BAA O =2 2jo|7F eptA] ¢
Qtout, 30 ug/mL, 50 pg/mL, 70 pg/mL &0 2 NZYZE

o] 9}k, 70 pg/mli= tR23 BAHe o]} gl

6. AICI:2| MIZ=40]| Ciet AY F=E=2| I
AlCI9] Alz=Ado]l digh AY 259 3l SloiA,

11, 70 pg/mLet 90 pg/mLFe FAIZRI Al |7} glgiet. ILEi
U 223 90 pg/mLe] AlEAYEE0] BAIZ 0 & Zjo]7h Lt
ERL}, thztoll thet fofzt ARS8 TAE Hol= X
51-83H| 55+= 90 ug/mL oVdollA Uittt wehi £ A
oAz AY =52 90 pg/ml o2 HE = ARSI

www.kjcls.org

XTTs08E2] Alclsé HljeF Allaze]] A 2fs7] el 50 pg/mLe}
70 pg/mLe] FZEE 78 A2jgt 23, AlCLY] AZolA=
AlzEAEgo] izt Hlste] 39.5% (0.15+0.03)= Uehd
gl BI5te] 50 pg/ml 2= A2olA= 52.6% (0.20+0.04)
2 UepRdth E3E 70 pg/ml FEE A 63.2%



(0.24+0.02)2 Yeh} AlCI;TH] Ao Hlste] 32t 57}
£ YERITHP<0.001) (Table 3). AlCL9] AlEZ=A0] 1416.;
AY F2E J| AT EA AT 2, 70 ug/mL AY 2EE

50 pg/mL AY $ZE, AlCl; 02 MIEZYZ80] &= Mﬂ%dt}.

7. XO Xaf &t

XO A3f 24 2742 Yslo] AY $EE 50 pg/mLeH70 p
g/mLO A2E 7+ B4 A3 50 pg/ml F2E2] Ao
A=X0 B430] 78.3% (0.47 +£0.04)F UERFEC ™, 70 ng/mlL
9] Helo| A= 73.3% (0.44+0.02)F YERGTHTable 4). u}
2}4], XO Adfis~2 50 pug/mLe} 70 pug/mLolA 242t 21.7%2F

Inhib y ability of XO (%)

Control Positive control 50 70
Concentrations of AY extract (ng/mL)

Figure 4. The inhibitory ability of xanthine oxidase (XO) of Aster
yornena (Kitam.) extract determined at a wavelength of 292 nm. The
data indicate the mean=SD for triplicate experiments.
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26.7%2 tFo] Hlsle] Kot Asls ERHT1(P<
0.001), £3] &% 70 pg/mLY] lnEoﬂAiL Rl Bl
QU A2l 73.3% (P<0.001)9] 35% oPFo & eyttt
(Figure 4). AY Z2°] tigh XO A5 A4t Xﬁﬁ
5260 M QU, 70 ug/mL AY 3553150 pg/mL AY 52

E, 23 <02 94tk

8. SAR-A7 &

SAR-A7 B &8 SIRFAY 5550 ug/mL2} 70 pg/mL
9| N=E 74z BA%E A3} 50 pg/ml FEEC] AloflA=
SAR %Hgo 181.4% (0.35+0.02) & et ™, 70 pg/mL2)
A2lol|Al= 76.7% (0.33£0.03)2 YEPHTHTable 5). wht
A, SAR-2A5-2 50 pg/mLe}70 ug/mLoﬂﬂi 247} 18.6%2%
23.3%2 o= tixtof| Blsto] FoJdt AATS UE L
(P<0.001), £3] =& 70 pg/mL] lnEOH 1L FHERT
91 QU SAR-A7A%521 69.8% (P<0.001)] 30% OVJOJ 7
© 2 YepdtFigure 5). AY +5E°1| gt SAR-4AAS2] A

SRAAN AASL 60 uM QU, 70 pg/mL AY =23} 50
pg/mlL AY FEE, Y2t 02 =it}
L

SRAFE(AICK)S HAIE HISSH 2V

niﬁ
1o
19
i

Table 4. The inhibitory activity of xanthine oxidase (XO) of Aster yomena (Kitam.) (AY) extract at a wavelength of 292 nm

Concentrations of AY extract

XO-inhibitory activity (292 nm)

(ug/mL) Voan 5D F P Tukey HSD
Control® 0.60+0.04 236.43 <0.001 a>c, d>b
60 uM QU° 0.16+0.02
50° 0.47+0.04
70° 0.44+0.02

The data indicate the mean+SD for triplicate experiments.

Abbreviations: AY, Aster yomena (Kitam.); QU, quercetin; XO, xanthine oxidase.

Table 5. Superoxide anion-radical (SAR) scavenging activity of Aster yomena (Kitam.) (AY) extract determined at a wavelength of 560 nm

Concentrations of AY extract SAR-scavenging activity (560 nm)

F P Tukey HSD
(ug/mL) Mean+SD e
Control® 0.43+0.02 286.91 <0.001 a>c, d>b
60 uM QU° 0.13+0.01
50° 0.35+0.02
70¢ 0.33+0.03

The data indicate the mean+SD for triplicate experiments.

Abbreviations: AY, Aster yomena (Kitam.); QU, quercetin; SAR, superoxide anion radical.
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70 /{\

Scavenging ability of SAR (%)
N
-

Control Positive control £ 120
Concentrations of AY extract (ng/mL)

Figure 5. The superoxide anion-radical (SAR) scavenging ability of
Aster yomena (Kitam.) extract determined at a wavelength of 560
nm. The data indicate the mean+SD for triplicate experiments.

AR -2 ARR-8-EA| R0 Qlof ARG8T} THFSIAINL,
O| K= SA1E9] ZHYAE HIRSH PRAY S4]ol v 258
7] 5ol AR 02 929 AE T 724 0 & ATE|o]
UTHS]. wEbA], AlCL; 5/30] F-RAI=HA F/3o] thgt o
ofu} X Zof| thgt Thilo] o bA|A| E|loH, AlCLeF a2 U=
HEeREE2 AR 8 A AU T 0|9 Fgol
U o]l B2 5017} 8|1 QIEHS). Wb, £ Atof|A]
+ AlCol High 4173542 2ARE| fsto], uidsl Co
gliomaAl| 2] AICI7F 22+ 110~150 pME 3231 vl
A 48AIt BT ARt At A 2w ol HlFoto] NEPEE
o] FeloHA AT =N A =S el o, o] 2o
A XTTsegke] 130.0 pMof|A YERY Borenfreund®} Puerner
[2719] ST 71E0 2 F7F=*J(mid-cytotoxic) 02 LEL
S 2 ot At HAEoA dFnEe] A7 =5/31281=
Hgk At YFuhgo] H=Ag[51e Harsh At AX|sH
t}. 2 Atet o] AICK 9] =432 AlCI7H A7 A| 2] A
GEZERLS 2914 AFAZY A YA HskE 22
sto] AlELE ERtAZE 7% WA o= fIAIRH30], 1
Ho} AICKC] 41 &A4de] ozt 71sdo] & A o= Azt
o] 2 o]-79] ShE AlCL; 2] =-do] FAISHA|QI BIER E9
ofsto] Hol=|lth= Havt o[ E AJAIStaL QITHS]. whEhA], 2
HAtollati= AlCY] =87} 414 &449] T/AdS Yoli]
Hste] FrEEEA2] AF2A QUE AlCl XTTso 55 ¥ Al
o]l Aefshz] A 40 pME 60 pM =5 282 A2et Aat
AlCI T A g]of|A = Al ZAYEE0] 37.0%= UrERd ] Hlstod
QU AHFollAli= 212t 60.9%2} 76.1%= Wl B AICI R
O] AjH o} fofgt Ml 2AEE 571 Uit ol 22 4
= AlCI2] =Ad0]] QfRt AlekA &4 PAkeA|]l QU7 HH
ofgt A 0= AICI; 9] =/goll ARRettido] Fofstal A=

oL

oN
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gotal Q. o= AlChY] 5442 4RI BlEI E (812},
BHT [28]7}ofstithe A 2xet AAga & 4= AU
2HH, AICIY] F/do] thet AY F2E&2
Al YolH7] flsto] HA] AY ==
AFEAE Al ofF I8l =850l TRE] e
A E-S 53 QUU quercetinrhamnoside, kaempferol-
3-glucorhamnoside. C|AFIZAEH T} 22 Hlz4d St
Lo|=A1Eo] tiet & Eevleat & S o = olha A
St AT} 717} 35.2 mg/ g 24.9 mg/g O & Wbttt E At
+ Lee Sl11]°] AY &= 74 32.7 mg/g¥} 21.1
mg/gH = ThA 320U A 9| RARE R 2 0 = Uefsith
FEESO Hd Aol B2 E v w2 s = U
A 2 o]n] & LRl ARAot). whbA|, 2 dtoflAl=
AY F=E9] ksl tigt 4 flste] XO Astsat
SAR-AA 53} 22 FPAEeH A4S 513t XO Ashs<l &
A2 A2 Al Fofl XO= AE A=A 2 o S-A|A A
XOu slo| 2T A (hypoxanthie) O ZHE QA0 A=A
Skt o] TR Fofl A=t Ze] 3= 2= X0 24
Adl= 2= AREede] A4S Asfiske Zlo] EoH20l.
SAR-2AG 42 At 4321 2HlEsol
(02 )2 AASK= T8 = S7ck= F4 A Ho o311 |
A, XO Aslks A QletA, 355 50 ng/mLet 70 pg/mL
oflAl 242} 21.7%2% 26.7%= YR ko] H]sto] B =
< AdieE UElth o] 22 Ade X(Edipra
prostrate L.) 3Z=2] 28.6% (110 pg/mL)°ll B]5FA[32] Ttf
4 WO} A HISS Adle& H o3Itk SAR-A7 5 AL
oA, AY =& 50 pg/mL2} 70 pg/mLolA 22} 18.6%2}
23.3%= YERY tiRtof] Hlsto] R 2 A5 HA:
o]+ Jung 5128]°] 23K Lonicerae Hos) == Bl
3135.8% (100 pg/mL)°] BJoHd tha o B 22 A7s
= HojFQlth o] 22t Ajo= FEE0] U Al=50]
U E= A efs o] Zjo] 5of| 71Q1et A 0 2 A7t o|eb
o] AY #E&=2] 2 XO At SAR-27 52 F+E=50
S AHE, QU, OIATEAIEY 53 22 il dEE
O] grite} 2R 71R1ek A o & A7t A% AY =53
22 AAGES0] et ARt 22 S RS HIR
St et ABterd] SHollA] SRl A7} o] o Ao T
a7t vl Az

o
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