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ARTICLE INFO ABSTRACT
Rec,ei"ed April 29, 2020 The protective effects of a Celastrus orbiculatus Thunb (CO) extract against manganese dioxide
Rovised May 18, 2020 (MnO2)-induced cytotoxicity in cultured C6 glioma cells were examined. This study assessed the

Accepted  May 21, 2020 antioxidative effects, including the suppressive ability of lipid peroxidation (LP), the inhibitory ability

of xanthine oxidase (XO), and the cell viability. MnO, decreased the cell viability remarkably in a
dose-dependent manner. The XTTso value was determined to be 146.7 pM in these cultures. The
cytotoxicity of MnO. was calculated to be mid-toxic using Borenfreund and Puerner’s toxic criteria.
Kaempferol (KAE) increased the cell viability damaged by MnO2-induced cytotoxicity significantly.
Regarding the protective effects of the CO extract on MnO,-induced cytotoxicity, the CO extract

Key words increased cell viability significantly compared to the MnOz—treated group. The CO extract also had
Antioxidative effect inhibitory abilities against lipid peroxidation (LP) and xanthine oxidase (XO). From these findings,
Cytotoxicity oxidative stress is involved in the cytotoxicity of MnOz. The CO extract effectively blocked the
Manganese dioxide cytotoxicity induced by MnO: via its antioxidative effects. Conclusively, natural resources, such as
Parkinsonism the CO extract, might be a useful agent for the diminution or improvement of the heavy metal

cytotoxicity correlated with disease through oxidative stress, such as MnO,, a Parkinsonism inducer.
Copyright © 2020 The Korean Society for Clinical Laboratory Science. All rights reserved.
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L-dopaEs 83t A F5E T

JEioltt. 1ol E-6tal oF ke IR iRt ApARE
Ha & 7]7(‘]_9. 2§79l x| g oLt X|5okA7} uf9- 1]
3 Agolek. Et mrlergo) 234 aQlQl el et &

AL T Elo] 9l oL} A|LE 0] 835} A
A7 TS EEHT). S0l E, 3t L FEERE O]
E9] 53 Al Aett)Z free radicals)= AY/doto] AL5H4 &
& ‘_q’j 7(1]/\]511:]-[8

2, 7% Aol S R Solis Asle vRer
Glolu} %, Stol 582 FE0] 4ol ek
AR, o1& ol 4219 A A ALl e o

£ dEole A4Sl /-85 FA=(quercetin), %‘Hﬂé
(kaempferol)l} Ed(tannin), ol B AT
(curcumin)™ AFE(saponin), FFol] & dZRAE
(ellagic acid)™} FHA(lutein) 5 THASH AAEES §Re51L
QJtt. £35], quercetin®|4 kaempferoli} -2 Z2tH LLo|=
Hflavonoids)4 tannin¥t 22 E2jHlER(polyphenols)
= Ee Bkl ol & LEA IHHIL. A 5 ET
H Celastrus orbiculatus Thunb, CO)& BId=7HCela-
straceae)°l| &oh= YEB2A AER f-EfuElollA ZpAYst
I Qlth 22 =M 0 2 5~6Yof| 7iSkeh Bt 7Rl A4
AR S e A B S S e E = e
U0l F7IH =, old, B, Z=4A 8 ol—]r@% ofz dgh
of] Akg=]o] gkt CO= A2k celaphanol) HIES] Al
ZAEE(celastrol), flavonoid BIGA], quercetin, kaemp-
ferol H SARLE 22 TR ES0] o] IEH10]. *ﬂ
ZHjY7 710 AL HA of2] S/ MZ2F7HILE U=
B 715 C6 glioma Al %+ 315 9] oAl 2E(glial tumor)_
ZHE S E N EZFEA] Holw M| E(astrocyte) 2H-FARHE
e 7L Qi ot = H-F3dH(brain-blood
barrier, BBBrS gAJolo] X Z2AS H G ol=ZA]0] 4 %H]i
(neuron)Ol FEZF YLE-Z S0t Al ZBEE S =
U= Eqtopyz), E35] 2F aRlof ot ko= %‘Qﬂ%
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<, 7} ‘*é-*ﬂ %L*ég}ﬂoi 5| Hhgok= Aot UF
21 C6 glioma AlEFE o]-&5to] T1=H 8A1Q1 MnO, 2]
ABE3E A f‘c} ZTHolA RAFSIGITE ESE MnO,2
=730l thgt i ZH(CO) FEE] FFS AETIBKLP) o
Al E FRALAITA(XO) Aolffsatt 22 A8t SHolA &
A5ho 2 w1 0] 34 891 3 ohl it ol A
sk A TRE SEESREC] 540 digh st E A=
A AELS HAE A2 RE gopH 12} 513k

Tz 2
1. AleF Mz

Manganese dioxide (MnO;), kaempferol (KAE), trypsin,
ethyl alcohol, hydroxyl chloride, ferrous chloride,
phosphate buffered saline (PBS), isopropanol, hydrogen
peroxide (F0,), potassium phosphate, xanthine, linoleic
acid ¥ 2,3-bis-[2-methoxy-4-nitro-5-sulfophenyl]-2H-
tetrazolium-5-caboxanilide, disodium salt (XTT), am-
monium thiocyanatex SigmaAKSt. Louis, MO, USA)°i|A]
AT, T3 MnO, 2] AlR=FE%2] minimum essential
medium (MEM, Gibco, USA)S AF&5}1] 50, 100, 150, 200
uMe] 7+ APg RS o] ARESI o™, XTT (50 pg/mL) A]
e F a9t F = 514 ARG5S

2.CORMHL %S
B7}712 Aolo]] 45 obilol ] H2 A5 o] o
Ol el TR AL B3 ARSI S22 vjop Az
8o RS o] Gl B4E(12)2 317] $i51e] Bl
83.6 £ °F 300 mL.2] S50} 3] @R Eekazo] ol 3
AR5 35| M7 isfol e o ol H8:5,000 rpm
ol 308 59 YL 5 7I9Fs 2 7 5801 4.2%21 3.5 ¢
o Al=E A

3. HHQ L MEAMZ=S(cell viability) 24

C6 glioma MEZFATCC, CCL 107) i 3~43] Achul
FIHAIEE trypsin A4 F viF-E7|2HE Eeolo] £3H
ufjokelo]] B A71 The 1 x 10° cells/wello] W& ok -87]
of W1 72417821 36°C, 5% CO,2 28H 27|04 vieF
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Sict AlZAIEE S22 Mosmann [13]9] ®Ho] o} oF
AE A HAY A 2sHA] 92 Al2zof Zh welld 10 uLf XTT
(50 ng/mL)yE Ear 271014 4AIZE E3F HiSSIAT vl
2= 3 isopropanol® *]2|5t] ELISA reader (Spectra
max 250, Molecular Devices, Sunnyvale, USA), 450 nm
oA FBEE Z7oIo] MZABEES R H L ARSI
o}, E3h XTTsodke] AR 3244 0] oJsf] sttt

4. MnO,9| X2|

Hi%F C6 glioma AZO] MnO,7F 120~160 pMe] z¥zte]
S T HgFHoA] 4817 B ARt & Al mAEE
S T} vl RARHICE

5. Kaempferol (KAE)2| &tsts 2 MnO.0l| CHEE Fak
KAE© thgt eF4teks ZARS 916l 35 uM H 00 Z vl Al
of| 22| Aofl KAE, 50 uMat 70 uM &%= 212k 2457t A
A2et 5 0]9] P NRAYZEE ARSI ELL MnO;
o]l thgt KEAL] F&F FAR=, XTTs0 522 MnO S AJ2of| A
2] 7 50 uMI} 70 uM KAE B ZH4S 2417 59 2 A2 &

AL eE 2RI

6. CO =22 ME=H & MnO0f| Ciet =22 F

CO FEES] A= FEE, 60~150 pg/mL 5= 7
2+ vF Ao 48A17H 1Lt AE] & A ZYZEE 58
A EE SHIL 015 TR AT HEE ol T
BEE BAof ARgSIYITt Egh MnO,ol tigh CO #&&2
FHRARE FI619d, XTTs0 5E2] MnO, A2 7°] 90 pg/mL
9120 pg/mL =0 FEES 47F 24 53 A8 & A2
REEZA 0]9] FFS AR

02

7. CO F==0i| CHt & &M

Z 8954 (polyphenol)> AOAC [14] ®Hol QJstod,
A& 0.2 mLe} phenol reagent 0.2 mM& 3E7HHESA)Z] &
0.4 mL sodium carbonate®Z 1A7} F2F A2lsto] ELISA
reader, 725 nmolA 4 =E &45Itk Tannic acidE #
FAlRo R oo FAFFHAS AoIQlth EfH ol
(flavonoid) £4-2 Nieva Moreno 5{15]2] B o2, 25°C
oA A8 0.1 mLet 10% aluminum nitrate, 1 M
potassium acetate <= Y ofEFEE 408 U "ESAX]
k3 ELISA reader, 415 nmolA &35 S o
ruting ¥FA|FO = sto] HEFRAS AVdsIeith
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8. XIZHtSHLP) 8 £H

LP A2 Kikuzaki®} Nakatani [16]9] WO & A&
3.9 mL, of[gk20] 21 linoleic acid, 0.05 M phosphate
bufferg 23}s1o] 40° CollA] 24 A1t 520t HESAIF T, Bha-2k
2 %0.1 mL %93, 3% ammonium thiocyanate, 0.02 M
ferrous chlodide 0.1 mLE go] A2004 387 F2| &
ELISA reader, 500 nmOllA Z8%=5 575511t LP 242
ti2ato] gt RS2, 1P JAle-2 KAESE YRS =
stod, LP 2Al6(%)=100— [(AE-7 ] 8% /737 e
E°05%) x 1001 02 ZH} LFeRdtt

9. XO Xl &d &4

XO Aol &4 =742 Stirpe®} Corte [17]12] BPHOZ A&
FZ% 0.1 mL, 0.1 M potassium phosphate buffer (pH
7.5), xanathine 7|2&94 xanthine 0.1 mL= 7}5}0] 25°Coll
Al 158 SATESAIH. W82 1 N HClZ 7FRF ohe ELISA
reader, 292 nmoA FFEE S7F5IGIHE XO Ao &2
thtof] ek ¥iE-g&, XO Aos- KAES iz os
Slod, XO Aols{%)=100—[NEH7REY 8% /F37
9] T3%) x 100102 Z}zF VrERiLt.

10. 7 &2

A3A == SPSS/WIN (18.0)2 18519 Mean+SDE ¥
Alslgom, 719 ¥lWE one way ANOVAS Al &
Tukey HSDE AR £4:& 31t} o422 P<0.059014]
Aetstiek

2 1}

1. Mn0,9| MZEN =X

MnO,9] EAZAL A3} Mn0,2] #2550 et A ZgE
£o] FOgl TAE B0 A E4S VERITH,<0.001).
MnOz, 120 pM, 140 uM, 160 uMoflA] thzo] vls) zkzt
65.0%, 55.0%, 40.0%2] NI EZYZE-S BH.0H, XTTs Zh
146.7 uM A Fol|A YERGTHTable 1). Mn0,2] Al Z=4J0]]
oot ARSEA] A} 160 uM, 140 uMat 120 pM, thR7-9] &
03 AlEEAo] 2 A o= YeRtt

2. KAEQ| giitets £

KAE®) 84kFs 24} 231, H,0,9) Helol i Amgeg



Table 1. The cytotoxicity of Manganese dioxide (MnO2) by XTT assay
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XTT assay (450 nm)

Concentrations of MnO2 (uM) F P Tukey HSD
Mean+SD
Control® 0.60+0.08 88.35 <0.001 a>b, c>d
120° 0.39+0.03
140° 0.33£0.03
160 0.24+0.02
The data indicate the mean+SD for triplicate experiments.
Abbreviation: MnO2, Manganese dioxide.
Table 2. The antioxidative ability of kaempferol (KAE) on the hydrogen peroxide (H20) in cultured C6 glioma cells
XTT assay (450 nm)
Concentrations of KAE (uM) F P Tukey HSD
Mean +SD
Control® 0.63+0.03 506.32 <0.001 a>d>c>b
35 uM H,05° 0.23+0.01
50° 0.34£0.02
70° 0.45+0.02

The data indicate the mean+SD for triplicate experiments.
Abbreviations: KAE, Kaempferol; H202, Hydrogen peroxide.

Table 3. The effect of kaempferol (KAE) on the cytotoxicity induced by manganese dioxide (MnO,) in cultured C6 glioma cells

XTT assay (450 nm)

Concentrations of KAE (uM) F P Tukey HSD
Mean+SD
Control® 0.54+0.04 116.60 <0.001 a>d, c>b
MnO; (XTTso)° 0.26+0.01
50° 0.34x0.01
70° 0.43+0.04
The data indicate the mean+SD for triplicate experiments.
Abbreviations: KAE, Kaempferol; MnO,, Manganese dioxide.
Table 4. The cytotoxicity of Celastrus orbiculatus Thunb (CO) extract on cultured C6 glioma cells by XTT assay
. XTT assay (450 nm)
Concentratl(ons/ ofL)CO extract F P Tukey HSD
Ho/m Mean+SD
Control® 0.45%0.02 4.86 0.003 a>e
60 0.44+0.03
90° 0.43%0.03
120° 0.41+0.02
150° 0.39%0.02

The data indicate the mean+SD for triplicate experiments.
Abbreviation: CO, Celastrus orbiculatus Thunb.

o] thze] Hlsted 36.5% (0.23+0.01)= UrEhd §HH, 50 uM
770 uMO] KAEAQ] A2oflxt= 212} 54.0% (0.34£0.02)2F
71.4% (0.45+0.00F WYeht H04H8 Helat Auck o
[T AFAEE 3718 HERIE(P<0.001) (Table 2).
KAES] F410F59) AREA] 23 ATAERo] B2, 70 M

KAE, 50 uM KAE, 35 uM H,O, &0 & =7 UERiTh

3. MnO,2| =0l Lt KAES| H&f
MnO, 9] All2E=/gol| theh ARl KAES] JFAL 2
¥}, MnO, 9] Aol AlZAEEC] thzwtofl Hlsto] 48.2%
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(0.26+0.01)= YR Aof| v[51e] 50 uM KAEZ} 70 pM KAE
o ZJg]oflA ZF2+ 63.0% (0.34+0.01)2+ 79.6% (0.43 £0.04)
2 YERFTHP<0.001) (Table 3). Mn0,2] AlZ=4Jof| ot
KAE g3kl thet A48 7 th 2+, 70 uM KAEY} 50 uM
KAE, MnO, (XTTs0) =02 AJEAIEE0] 2 24& A = Uik

4. CO FE= ME=Y

CO FEE0| tiet =84 23160 pg/mLeH90 pg/mlL &
oA AlEEAE-Eo] tiz<te] Hlste] 97.8% (0.44+0.03)2}
95.6% (0.43+0.03)2 Z2F Yebgdtt E3t 120 pg/mLet
150 pg/mL ol Al EAEE-2 717 91.1% (0.41+0.02)
2}86.7%(0.39+0.02) = UERATH 2=0.003) (Table 4, Figure 1).
CO 25 5300 that A4} 60 pg/mL, 90 pg/mL,
120 pg/mL 7toll= A2 02 2Jo]7} 9ot 60 pg/ml,
90 pg/mlL, 120 pg/mlL <=O 2 A|EAYE-E0] &3t E3H60
ng/mLE R -SAAR] Aol 7} g1lom™, 120 pg/mLet
150 pg/mLE BAERI Zpol7} Gioiet. =t skt 150

Control 60 920 120 150
CO extract concentrations (ug/mL)

Figure 1. The cytotoxicity of Celastrus orbiculatus Thunb (CO) extract
on cultured C6 glioma cells incubated with AT extract at con—
centrations of 60, 90, 120 and 150 pg/mL. The data indicate the
mean=SD for triplicate experiments. Significantly different from the
control.

ng/mLo] N ZABEEC] SAIZ 22 AJolE Ho, tizeto] H]
o] FelRt Al ZEAEEL] A4S el 2H 5181 s
= 150 pg/mL ool Uz o= Sjlg] w2 4
o= CO 2= 150 pg/mL °fote] S5 ARSI

5. CO == d=22F =4

COFEEHE T E= T2 60.1 mg/gl =, E2t
Hyo|& 31R2 30.8 mg/g 22 Z1ZF YERGTtHFigure 2).

6. MnO.2| MIE=H0 st CO FE==2| F3t

MnO,9] AlZE=A] tigt CO &89 IF A52,
MnO,9] Aol A|lZ=AYEEo] titol Hlote] 45.9%
(0.28+0.03)= Hepd] vlste] 90 pg/mL CO F2& A= ]l
e 54.1% (0.3310.02)= YERITE E3E 120 pg/mL CO
25 Ao A= 68.9% (0.42+0.02) & YERY MnO,41H]
A2lo] Hlsle] 805t Z715 HrKP<0.001) (Table 5).
MnO, 2] AlEE/Jof| thet CO F&E0] v|R|= Fol| thgt AL
SEAAN gZF, 120 pg/mL CO $&E, 90 pg/mL CO 3

E5, MnO; &£2& AIZZAYEEC] EA LR

Polyphenol Flavonoid
Component

Figure 2. The component of Celastrus orbiculatus Thunb (CO) extract.
Data are mean+SD. The data indicate the mean+SD for triplicate
experiments.

Table 5. The protective effect of Celastrus orbiculatus Thunb (CO) extract on the cytotoxicity induced by Manganese dioxide (MnO-) in

cultured C6 glioma cells

Concentrations of CO extract XTT assay (450 nm)

F P Tukey HSD
(ug/mL) Mean+SD ey
Control? 0.61+0.02 398.72 <0.001 a>d>c>b
MnOz (XTTso)® 0.28+0.03
90° 0.33+0.02
120¢ 0.42+0.02

The data indicate the mean+SD for triplicate experiments.

Abbreviations: CO, Celastrus orbiculatus Thunb; MnO., Manganese dioxide.
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7. AEIMSHLP) BY 5

O FZE digt LP &4 S4& flot] CO & 90
ug/mlﬁr CO 325 120 ng/mL 555 22 A2]slo] BAjgh
A3}, CO F2E 90 pg/mL A oAl Z/go] tixtol| Hlst
o] 74.4% (0.32+0.02)= WP, 120 pg/mLe] A2
A= 60.5% (0.26+0.01) 2 YEFHTHTable 6). @A, 90
ug/mLe} 120 pg/mL S04 LP Al 747—} 25.6%2}F
39.5%% o] BF tixt o595t A& E itk 59,

90

@ ~ o
3 =) 3
~
-

-

w
3
~

-

Inhibitory ability of LP (%)
w N
3 5
~
~
-
-
\
Pe

N
S
~

=
°

Control Positive control 90 120
Concentrations of CO extract (ng/mL)

Figure 3. The suppressive ability of LP in Celastrus orbiculatus Thunb
(CO) extract determined at a wavelength of 500 nm. The data indicate
the mean=SD for triplicate experiments.
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120 pg/mL SEoA= AR KAES] 24521 72.1%
(0.12+0.01) (P<0.001)2] 50% o= Uitk Figure 3).
LP SAIsS] AREA éﬂrKAE 120 pg/mL co zz‘jﬂf 20

pg/mL QO F2E, X402 HAlso] w2 A 0= LRt
8. XO XMali &M =X
CO FZEo| gt XO Aol &4 &4 E423 CO =&

90 pg/mL A2jollAl= Il E/d0] 77.4% (o 4840.02)&
Etom, CO 28 120 pg/mL9 AolA= 71.0%
(0.44£0.02)2 YEeFgTtHTable 7). W=hA|, XO Adlls-2 90
ng/mLe} 120 pg/mLollA 2k} 22.6%2} 29.0%2 o=t
o] vlete] {oJgk Ao WERH o™ (,<0.001), 53]
Z% 120 pg/mLe] sEolA= FdtiEQl KAE Asis<l
75.8% (P<0.001)2] 35% o1 dR1 Ao &2 eyt COFE=
of] gk XO Aolfs2] AREAZ KAE, 120 pg/mlL CO &

£ 90 pg/mL CO F2E, 2 402 Asfso] =9kt

ARRIRFOA] 74 o] 2
Al o] AFsRg e é—zﬂauq o
393 S SO el 53, 134 Speq
ofolife wIERt WEAoNel Ao

o
m\l
rlo
4
I
g

Table 6. The inhibitory activity of lipid peroxidation (LP) of Celastrus orbiculatus Thunb (CO) extract determined at a wavelength of 500 nm

Concentrations of CO extract

Inhibitory activity of LP (500 nm)

F P Tukey HSD
(ng/mL) Mean=SD e

Control® 0.43+0.03 339.25 <0.001 a>c, d>b

70 uM KAE® 0.12+0.01

90° 0.32+0.02

120° 0.26+0.01

The data indicate the mean+SD for triplicate experiments.
Abbreviations: CO, Celastrus orbiculatus Thunb; KAE, Kaempferol; LP, Lipid peroxidation.

Table 7. The inhibitory activity of xanthine oxidase (XO) of Celastrus orbiculatus Thunb (CO) extract determined at a wavelength of 292 nm

Concentrations of CO

extract

Inhibitory activity of XO (292 nm)

F P Tukey HSD
(ug/mL) Mean+SD e

Control® 0.62+0.03 617.95 <0.001 a>c>d>b

70 uM KAE® 0.15+0.01

90° 0.48+0.02

120¢ 0.44+0.02

The data indicate the mean+SD for triplicate experiments.
Abbreviations: CO, Celastrus orbiculatus Thunb; KAE, Kaempferol; XO, Xanthine oxidase.
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(extra-pyramidal tract)9] o[ AEE LERH, 74Z0]
U S BRI AP AR w1EHE FEsHA HoH18]
A, 2 AoflA= MnO,oll thet 41735442 ol 7] ¢
o] 8% C6 glioma A0l 120~160 pMe] MnO,E 242+
AEet A3t MnO,2] A F=o] BlH|sto] [-2J51A] Al ZAY
E&o| ZAEIY. 1 A3} XTTs0ék2 146.7 uMZ Boren-
freud?} Puerner [19]19] =70l w2t S04
(mid-cytotoxic)oltt. o5 HE FFEIRFAIQ] XTTscolHt
MTTsote] 100~1,000 uMQ! 74¢- SH=/d 0= sl
t}. & A3R= Lee 517101 MnO,7F i NIH3T3 oAl
o =g UEFth= A+ Bt AXehE & = ASlh o
°] MnO,7} % C6 glioma A|3Eo] =32 e 22, w1
& SN U= 8% des o 7 & 1, MnO;
9] Z/do] Az Z=Adyt #HE N-methyl-D-aspatate
(NMDA) 58415 Z=VIAIA M= vhede] 252 st
Al slo] M2t Zetl A4l ZFA " A=Y DNAC]
& Fo] ARESE IS A9e viAd = stk
[20]. v 22 HiRst 7, 9 22 HE SasRes
At o] et AR &A4de] ofsto] =4S Lehdtk= A
= 13f & H[21], MnO,9] A= 41514 E4J0f) 2fsto] A
REIBFE 26l 7167d0] & A= A wEhA, 2
oAM= MO =30 AR 433t -lo] =71
ol& 7] Jaotod, FPALEIA|2] U2 kaempferol (KAE)S i
AZ XTTso L8] MnO,E A2J5k7] o] 50 pMt} 70 uM
O] KAEE 77t A2igt A3, AlEAIEE°] MnO] A=<l
48.2%01 ¥lsto] Z¥2} 63.0%2} 79.6%= Wt 25 MnO,9]
Aol vlsto] {3t A ZABEEL] 7S Bith & 2=
Lee 5171°] MnO,9] &/do] P4} 542 catalase®]] 2J51]
o= itk At Baret YAokE & 4= U™, MnO,2]
/0] AleHA &4do] Hefsial Q32 S8kl Ut T,
MnO, 2] =g tht ieBFg=H(CO) F5=2] FIFRAN Qo]
A, B Al 2ol MnO,E A2]sl7] Aol CO $&& 90 pg/mL
9120 pg/mL 555 247} Az A 2fgt A3t MnO,9] A 2]
01 45.9%0] vloto] 2k} 54.1%, 68.9%= AlEAIEE0] 79
SH| 7S & 23= COFEE0°| MnO, =730] &fgt 4k
BHA A4S Holdh A 02 A, o] 2 A2 CO FE2=50l
k3=l kaempferol°|U4 quercetin, flavonoid B39} 2
= FAIEHGEEC] Aol ofet Axetar Azt wet
A, & Atolils FE2E &l I HAREAQ SEYY
B} FETE 0] 50| TS RARISIH flolA EAR =
S50 2 RS2 oln| il w0l A5E ] 7] wizel
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7N702] A B A Hr= FA1 A Q1 A Eoteol ek A4 24
= oteleh22]. 1 23 SET st SET R wo| = ok
22} 60.1 mg/g¥} 30.8 mg/g = UElgth o] T2 g
We|H(Aster tataricus L.) F2E2] 46.8 mg/g, 23.9 mg/g
[23]o1u *¥AZ(Elipta prostrate L.) 32&2°] 51.4 mg/g,
25.9 mg/get A9 Bl5gk 20 = UETHT]. ool WMt
=g TR olE FEEE2 IF B0l 22 5
SRR AR S-S B MRl Qlsto] axtd o
2 Hoslti= A ANE HojFq Q). wahA, B I
A= 0] 22 CO == FH4tels0l sl Yol 7| fisto] A
AIBHLP) JAFs3 XO Aole-= ZH 2AFIGIH: LP <A
= AR &430] ofste] uhE G/l Q= QIR ] AlslE
O 2 A uREA}o 7 Qloto] A| 29| E|ght AFES &M H=
o], olF JAFCEN NZE &JOEHY HIsHA Hot
[16]. E3E XO E/d9] Asi= A=W thAkge] /lojAl, XO
EAAE HAGEAZ o] F5AA XOH hypoxanthine (HX)
O 2HE uric acidE A/35H sh=tl o] 28 Foll A=t
Zo| P/d=]7] wizol A= X0 E/dAol= Azl A
3& AMdfiok= 22 F AcH17]. g, 2 Aol4 CO F2&5
9] LP A5~ 90 pg/mLe} 120 pg/mLolAl 242t 25.6%2F
39.5%% YER titol] Hlsto] F =2 e H A
o]%= polyphenol#t flavonoid gHFo] HlS:St An|F 225
9] 37.3% (120 pg/mL)ell HIstA[23], 2Kt =AM A9 Hls:
2 A5 HRl A0 & Uit o] 22 A2 FE5E50
Sk SIS RS0 O B 350 FAks) 28 Aol
Z 02 AZFE T3t CO 252 XO Afshsol thet 2AK]

9, 22 90 pg/mLe} 120 pg/mLolAl 22 22.6%2}
29.0%= YER tistof] Hlsto] R =2 AJse2 H A
o] JA| AEgIFo] ¥|S=8y SH 2 (Eclipta prostrate.) %
£9] 28.6% (110 pg/mL)ol| Hlsto[7], A2 HIs=tt Asks=
Hoj& 02 Uit CO FE=04 Vet =2 LP 24
5} XO Alseatt =2 FAhkeke2 703y Szt 22 Bt
FEEAY FEF £°) &5 kaempferol°]t} quercetin
< YRt tannin, saponint 22 PRS0 T B
AR1 A ZR8of| 71Q1et A 0 2 ABZE. T3 HA
=01 theH 12 o] AR 2R | ot @2 Hsl7] Sish
Al 2T TR SHoIA A|&541Q1 Ao 8 /4do] QH¢ITh
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L
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g2 FEE0 BS 3 C6 glioma AIEZE viFsto] Ak
A}, & AFE floto] AEAYEE-S vIEste] A ZABKHLP)
A5 & XO Aofsatt 22 ikt A& Algstiet. 12
I} MnOgi= B All 220 A 2] 3t steof| H]Fsto] Al ZPE2E2
OIS AAAIF o, o] ol A XTTsedk 146.7 uME
UERY Borenfreund and Puerner®] S/d3Hy 7120 wket -
ZF=/d(mid-cytotoxic)?l 21 0= e 3 °J’~P9MH
2521 kaempferol (KAE)}2 MnO,2] =4J0] oJsf] £AFEE

AlEz o} BEES FISHA 7R 2 ZH4 Mn0,2] =4 % )
of5i3itt. HH, MnO, /g0l thet =H3=H(CO) 229 9
A ZAY Rlo1A, CO F=2E-2 vl Al22ol| MnO,TkE A =23t
Ao Blsto] NZABEEZ FOfSHA S7HIF2EN MnO,2
=95 BHA 0 = Hofsiqith 019}5/\101] = LP AAls
XO At 22 4t 83E Hoj5=qlch o/de] Aol
MnO,9] =70 A5 &4do] ofstal 313'—3_ Rl elel
™, CO F&E2 LP Al XO Asfs2
9J5to] Mn0, 9] =73 83t2 0 = Hof
24, CO F2E0 -2 AAaA =1t Jé‘ﬂé LA~ MnO,2
oF o] Ak &4t e A a4 5492 4 WA

= WIS 4= 9l 983 2 olet Az,
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