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Abstract

This study was investigated the anti-oxidant property and neuro-protective effect of Cirsium
japonicum var. maackii (CJM) against oxidative stress in hydrogen peroxide (H,0,)-induced
C6 glial cells. We measured the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical, hydroxyl
radical (-OH), and superoxide (0,) radical scavenging activities of an ethanol extract and four
fractions [n-Butanol, ethyl acetate (EtOAc), CHCl;, and n-Hexane] from CJM. The results of this
study show that the extract and all fractions from CJM had a dose-dependent DPPH radical
scavenging activity. In particular, the EtOAc fraction exhibited the strongest scavenging effect
with 88.23% at a concentration of 500 ug/mL. In addition, the EtOAc fraction from CJM also

'.) ‘ effectively scavenged -OH radicals and O, radicals, compared to other extract and fractions.
Chock i In C6 glial cells, H,0, markedly decreased the cell viability as well as increased lactate
eCK Tor
updates dehydrogenase (LDH) release and reactive oxygen species (ROS) production. However, the
EtOAc fraction of CJM attenuated the cellular damage from the oxidative stress by elevating
& OPEN ACCESS the cell viability and inhibiting the LDH release and ROS over-production compared with the
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Protective effect of Girsium japonicum var. maackii against oxidative stress in C6 glial cells

and Moraes, 2001; Touyz, 2004; Waris and Ahsan, 2006), Zofl= o|2{st AHeha AE A7} dh=xslo|r g
(Alzheimer’s disease), T71< AeHParkinson'’s disease), & &5 2-2 & 2] 9 ¢Rlojeh= A7t Aatso| |
31%)31 9JctMontine et al., 2002; Jenner, 2003; Nunomura et al., 2006). =] 2] B
of QUL thE 7)o Hlsto] AkA AW o] w2 VA, Hitel g A7 A o 2 Ao] a4 &40 2 HE] 2{ofet 1
£ 7}x] 1 ItHOmodeo-Sale et al., 1997). AFat2] AER|AZ Q15 2| A WAkeHE-0] 242 AlZJA| Lol Al WA 7]
59 o= ZelohH, Al Y ROSS] 57h= M2 APE 2 =5k 21 0 2 A A Atk (Fleury etal., 2002; Narayanan
etal,, 2005). 0|21t E3/g Agko] offt x| 5ol Qo] 3F5kA] 0 & TP FAtstAlS] Ae, Al o] 4], QapA 4 5
CHFRH o] A= AL UA|TE, of2] 7hA] 41} FAkgo] HAlE|TA] 8| WA Qbdsial HAlgo] 2] O] AHalA] &
S A 4 s A= Aol tigh A77F 2hEs] o] Roi |l Qlom, k| £2|0] Fe AT o] B 1 752
3|5517] mi¢- o] 7] wizell, AZAIE D AIFWANES BT 4= Sl A7 B4 A= o83t 71543 Al-9JekE 7N
o] ThgoHA| A=)l QU

JAH = etk chaY 220 2 S F=t AE-S H|FS5H &
BT AVFE-E Az, ] F22 tiAIZelekste] RIE, s, o] 2H8-2 X| &5k A2 ARl A o2 A
et Zjell sk FAFE AE = F73F(C. japonicum), T B737(C. pendulum), 2124737 (C. setidens)
5 5 133, 68150 1=l o (Jang et al., 2014), F7371 2] 2] S/} Tde A2 = A tiAL7HA (Lim et al,,
1997), 7t 715 74 (Wan et al., 2014), ¥} Z2(Liu et al., 2006), & (Lee et al., 2003), X -8 GvH(Park et al,,
2006) 5-0] 1] ik 747 o] 291 #/g AJE-2 chlorogenic acid, apigenin, pectolinarin, luteolin, kaempferol
2 myricetin 5 flavonoid &FgkE0] Hol hg-=lo] Jitkar defA] k. 15 Liu et al. (2013)2] itoll mh2H 4737
2HE 223 uteolin® Fu® FEE A5 &4l tigh Ho g3kE 7k = 2102 UEPoH, apigenine &
Zslo|m Agh5= Bdof|A Q1258 7 Gt 3l dxsto|n Agke] g Be|sky £ 0 2 UElh= amyloid beta
o] A AAG Al B 11519 cHKim and Kim, 2003; Ganzera et al., 2005; Zhao et al., 2013). B3t ujol|A] thzk =)
Bi=] 2 = B737+= Cirsium japonicum var. maackii (CTM) A& 2 flavonoid 3FHE<] cirsimaritin?} cirsimarin

B

=
-

SR Foll A 2HgstaL Lo, ShgollA=

kr

riu

o] 9 s}gtEolatal B st tHLee et al.,, 2017). A3 tol w2 CIM O 2 2] 2]3t cirsimaritin?} cirsimarin
2 P aHE UeRglon, £5| cirsimaritin 4FeH AEg Ao 1At fedo] Q= A ¥ 74 S3HShin
etal, 2017), 78'37] /& 7Wd &3H(Park et al,, 2018) % < &7} kol BA1s] O L{Park et al, 2017), CIM 32
9 229 At AEAREE A uAE 2o galo] tigh A= A Foitt.

wfzhr] & Aol (M) 55 3 2889 in viroradical £ E/3& 7519121, C6 glial cellS o|-§5t0]
HO,% = Atste] A ARne gA7]el AEuAE Be kg ok it sieit.

Materials and Methods

METE 35 Y 2

7

oL

A(C. japonicum var. maackii; CJM) £ A45-= QJAoKImsil, Korea)oll ] Azl Asl & AF2519]
t}. 9§77 £ 2|4 5.71 ke ethanol (EOH) 2 SHRWYZHEA|2 o] &3l 22351901, 222 667.2 g2 AUt 22
B2 f7]801E o]gato] 2t 285911, 852 nrHexane (213.6 g), CHCL (39 g), EtOAc (67.6 g), mBuOH (47
9 $8122 o] AR ALBAISITHLee et al, 2017). Z17te] 2227} 2L dimethyl sulfoxide (DMSO,
Sigma Co., St Louis, MO, USA)l| 504 4°CollA] 215t A] &Adsto] ARgal o A= 2{2] Al DMSOS] 2] &
L ujx] tjH] 0.1% o|sP7} Bl =2 5t

ox

Jo
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ISR N 1=

Invitroitst B8 75171 Jsto] ARESH1,1-diphenyl-2-picrylhydrazyl (DPPH), 2-deoxy-ribose+= Sigma Co.
(St. Louis, MO, USA), EtOH-2 Duksan Co. Ltd. (Ansan, Korea)®] A& AHE3HITE FeSO, 7H,0+= Daejung
Chemicals & Metals Co. Ltd. (Siheung, Korea)°ilA4, EDTA disodium salt dehydrate2} phosphoric acid+ Samchun
Pure Chemical Co. Ltd. (Pyeongtaek, Korea)ollAl, H O,+ Junsei Chemical Co. (Tokyo, Japan)°il4, thiobarbituric
acid (TBA)+= Acros Organics (New Jersey, USA)ell A, trichloroacetic acid (TCA)+= Kanto Chemical Co. Inc. (Tokyo,
Japan)ellAl, Phenezine methsulfate (PMS), NADH disodium salt, nitrotetrazolium blue chloride (NBT)+= Bio
Basic Inc. (Toronto, Canada)ol|A] T35t AR&3}13ich

DPPH radical 2Hs

73559 (100, 250, 500 pg/mL)2 EtOHO] 591 Al 100 pL.2k 60 uM DPPH-£2Y 100 uL.S &35} 96 well plate
of B5=5t0] Al 20l 3057 RESAIZ] & 540 nmollM S8 =S SASIRITE A RS H7ekA] 2 iR A RS X
7kt A3li-S v wste] DPPH radical 47162 #-8(%) 2 LERA S CHHatano et al., 1989).

‘OH radical 275

‘OH radical £7%59] 42 fenton ¥H-3-& w5k ™, 10 mM FeSO, 7H,0-EDTA 200 uL2} 10 mM 2-deoxyribose
solution 200 pL S -§Hol| 7t 5= A= -84 1400 uLE &8kt %, 10 mM H,0, 5 F7I5to] 4417+ &<t 37°Col|A]
vt iR Egtellol 2.8% TCA}1.0% TBA 825 Z17F 1 mILA Z47Fskar 20427t £ 5 415 490 nmeilA]
SYEE S7oIh AEE H7bolA] g2 tiZ 1} Al 55 7R AET-S H|wsto] -OH radical 27152 WE-&
(%)= YEPAACHChung et al., 1997).

0, radical 215

Z220] %0l =& ¥ X8 500 uL.e} 0.1 M Tris-HCl (7.4 pH) 100 pL, 100 uM PMS 200 uL, 500 M NBT 200 (L,
500 uM NADH 400 uLE &3}5}o] Al2of|A 1027 HRg-AIZ] &, 560 nmol|A g =S S4519th A5 715k
2 iR A 25 71 AR TS Bl wste] O, radical A7 52 HHE-E(%) 2 YERA I CHNishikimi et al., 1972).

M[ZE HH2F

C6 glial cell-2 3= Ml2EZ 23Y(KCLB, Seoul, Korea)ol| A 7451 AR&-313itt BiY-E 23t Dulbecco’s modified
eagle medium (DMEM)#} fetal bovine serum (FBS), trypsin EDTA 8212 Wel GENE (Gunsan, Korea)oll4 75}
o] AR5t Cell2 100 units/mLe] penicillin-streptomycin®} 10% FBS7} g2l DMEM= 242} AR&-5to] 37°C,
5% CO, incubatorl|A] BiFSFATE. B M2 1 - 2ol SHH vl vito] A HijFsto] Ala22317} X|tjo)
L5132 ulf phosphate buffered saline @ 2 A|ZE A3t 2 0.05% trypsin} 0.02% EDTA S3 e 0 & H=he] A
E5 2o AAlEe slo MRS 22 T Aot HiR| S 2 E9tsto] AlTiui e ol

Cell viability

AIZ7} confluence’JEN7 =™ 96 well plate]] 5 X 10¢ cells/well 2 seedingd} 2 - 4417t 37°C of| A e & A2
7} 2 A DMSO0 521 Al 22 A2 A 2 5 ¥ (100, 250, 500 pug/mL)E 345+ 5 Z} wellof] 2]2]3tct. 44]
2L E Ast AEHAS G 98l H,0, (500 uM)E 24A17F A 2] gt H, MTT solution (5 mg/100 mL)2 Z+ well
of| FJ5t0] 37°Coll A 44172t A B AL, AYAdE formazan 2 7S WS kst defol| A DMSO] =07 540 nm
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of| A TS 43I cHMosmann, 1983).

Lactate dehydrogenase (LDH) &8

A Z7} confluence’dEl7F =™ 96 well plateo]] 5 X 107 cells/well 2 seedingto] 2 - 4417t 37°Cof|A] BiSSH & A2
7F 2 B2 DMSO0| 591 A|SE5 MlE iR 2 5= 1 (100, 250, 500 pg/mL)2 8]45t0] 2} welloll #2|3tc}. 44]
ZHH HO, (500 uM)E H2fate] atsky AE=|A §HISIRIA1, 24412 & LDH cytotoxicity detection kit (Takara Bio,
Shiga, Japan)2] ®#of| ul2} v /gZ2 100 uL reaction mix 100 ULE A 22 96 well plateo]] 7 420l 4] 302
23 5 490 nmellA 3 ES =745 tHRacher et al., 1990).

Reactive oxygen species (ROS) 53

M| Z7} confluence’d el 7F =T 96 well plate]] 5 X 10¢ cells/well 2 seedingtoq 2 - 4A|17F 37°C of| 4] HiYGH & A2
7472 R0, DMSO0°] 591 Al 25 Al vz 2 5% 3 (100, 250, 500 pg/mL) 2 31413 5 2k welloll x2]5te] 44]
ZHefget 5 H,0, (500 uM)E X 2]5te] Atate 2B e A 3451 ch 24417 5 80 uM ] DCF-DA -84 7} wellol] 5

5}o] 37°Cof|A] 30 St AHEHYF §F F fluorescence (Fx-480 nm, Em-535 nm) 2 451 cHCathcart et al., 1983).

SHEA
222 ZH A SE2RE G2 Ay A2 W + BFHAE YeRIT, 7H A9 ZAnt2EE] ANOVA (analysis
of variance)Z 7%+ & Duncan’s multiple testS ©]-83}0] 2} -2 W 7He] #9432 74319t

Results and Discussion

ROS®) THYAo| mh2 AkslA] AE R AL AlELF 27
u] ZZol|Afe] AbBlY £AFS obxsto|n] At - AE|A 1] WS Zafsto] 8147
9,,111}1 OPEV% o‘1:}(Bamham etal, 2004) =4 ﬂ% = jti} Ak
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o] %ﬂﬂi 9 le ol k= 73%4 = Zl = 7P B2 2| flavonoi
& Sfot 3l M_‘Il 7hE ARt Bl st Eﬂ 34-4 aldose reductase 41| 2 % UrE}LHEh Hsieict
(Lee et al., 2017; Rodriguez et al., 2017). w}A] & AAtof| A= 77 B (AR 2 2E A2 2Z53) BE5o] gt
5t 552 TSk, AlsHy AERAREE] ﬂ%‘ﬂ*ﬂi H3o guts HEsto] dA FilsAzAle] 0l & 7ts8S &
obH 112} 5Tt

DPPH radical 2752 Z7gsl7] Siet thEAQl Wi o 2 A E o= DPPH radicalo] 424~ 0] 22
Hbol oFget BALS oé**—}ﬂﬂl iaw_; E““ﬂh A=g AE= olo] FAtet aatE Z45h= B oltHChoi et al
2003; Hong et al., 2010). (M #&2 4 28 52| DPPH radical 27 S35 Z43t A7HTable 1), TE FE2 L &
B BojA] FEo|EA 0 2 A7%50] Z7E S Eolst 4 Ql]]t) £5] EtOAc &% 250 ug/mLet nrBuOH £&1% 500
ug/mL 5ol 4] 80% o4ke] A75-2 B9loH, FtOAc B-8129] 500 ug/mLe] oA 88.23% 2 7P =2 47 &
N = L}E}LHL & 2kt

ROS 5 §F-&/do] vl & -OH radical- AW 12Ak] Attel] 37] 7|ofshH, £5] DNAS] purinet pyn'midine ‘5

71& 34 0}04 HPA71 = 2 02 defA] APAlEAtoll A2kt &/ 2l 4= QrHRice-Evans et al., 1996). CIM
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2 2 B350] -OH radical 27 232 #RI%H Z3HTable 2), nBuOH E& 28 AQ|gt &5 9 E&E0] 100 ug/
mL 5E0NA] 80% o)/de] 45t -OH radical 27 &3+ Y] O H, 71 Fof|A] EtOAc —,_-—%.]g 500 pg/mLe] 5%

ol 87.21%2] 7} =2 -OH radical &7 278 7HAl= A= &RIE 4= U]l

0, radical2 = 271/ tiAlby F nlEZEe]oke] HAPd gl A A/d . O, radicalAA|2] §E-3/g-2 Bl w 4]
oL} -OH, ONOO 53} ZFo] Hk3-4Jo] 2 free radicalZ A¥He]o] AJE & Z2]o] £41s s HKamat, 2006;
Lipinski, 2011). Table 39= (M &5 % #8E9] O, radical &7 & 749t 27E LERAITE (M2
BuOH, EtOAc, ¥ CHCL 28204 5& oj&# 02 A7)%50] Z7I51% 20, 11 5 EtOAc B3 E-2 500 pg/mLe)
FE0lA 79.529% ZhE LERo] 71 9t atet ks HRlth (M &2 28 &2 57 50 4= radical
27150] F7Iekl o, mhexane #2122 0, radical &7 BIHE UEUA] A4 oA dtol tp= i, 737
9] MeOH %%2-2 -OH radical £7] &3} % &< chelating @317} Qlckal H 115191 21 (Yin et al., 2008), 219] EtOH
ZZ5-2 ascorbic acid?} |43+ A &=.2] DPPH radical 27 &3+= 7HIckal 8154 (Lee et al., 2008), & 1ot £t
stof Hote wl 937 et diket antE 7 e 2SRl 4= Uk

3= 10%2] AGAIZ2F90%2] Al w2 S/ x| o] Qlom, 2 Ao E ARG A E= AFHGEES &
H|5kaL 4l S gl = HofshH, AU macrophaget -FAFH 28-S shkal & QlthBlock and Hong, 2005). £3,
Y=stolm Zgho] Hg i A7 WA a2eke] Aol thah T2 A7 U RERA A7 aA)| 2] 2H-go] A7 5/d2
7iste] El3/d ek ool ol S8 J32 & Aolgke 7hsAdol F2tE L 91‘4( eda et al., 1995). A1 74A|ZE

LB 29 8201 8 4 9L ROST HOLMES B0l 7158 235k lanlg §U2 4g3pe
1151 A51210] 0. 1517] ol OHLZ. 198 100}, 917 o]l S=ap) 2517 s AEeA2 53
) SckSies, 2017, 24 HLO. A5 A7} S5 S cheh ol Ao il i

vitro 2 cellular systemol|4] gko] o]-&5]11 Qli= 52 52| shto|th. Lee et al. (2017)2] A+LollA= CJMS] mrBuOH

Table 1. DPPH radical scavenging activity of CJM.

Treatment Scavenging activity (%)

(ng/mL) EtOH Ext. n-BuOH Fr. EtOAc Fr. CHCL Fr. n-Hexane Fr.
100 29.95 + 0.59¢ 59.21 + 0.85¢ 65.04 + 1.76b 31.80 + 1.70c 14.15 + 1.02¢
250 49.77 £+ 0.97b 74.78 + 1.05b 86.31 + 0.55a  49.40 + 2.88b 21.65 + 1.77b
500 66.10 = 1.37a 87.35 + 1.29a 88.23 + 1.55a 68.38 = 2.71a 37.55 £ 1.27a

Values are mean + Standard deviation (n = 6).

DPPH, 1,1-diphenyl-2-picrylhydrazyl; CJM, Cirsium japonicum var. maackii.; Ext., extraction; Fr., Fraction.

a - ¢t Means with the different letters are significantly different among the concentrations of extract or fractions
(p < 0.05) by Duncan’s multiple range test.

Table 2. OH radical scavenging activity of CJM.

Treatment Scavenging activity (%)

(ug/mL) EtOH Ext. n-BuOH Fr. EtOAc Fr. CHC; Fr. n-Hexane Fr.
100 86.27 = 0.25a 85.98 = 0.09a 86.61 = 0.13b 86.20 = 0.16a 95.95 = 0.17a
250 86.45 * 0.30a 86.63 £ 0.10b 86.92 = 0.15a 86.35 = 0.09a 84.09 £ 0.30b
500 83.76 £ 0.07b 86.08 = 0.19a 87.21 & 0.26a 86.45 + 0.33a 75.13 = 0.33c

Values are mean =+ Standard deviation (n = 6).

CJM, Cirsium japonicum var. maackii; Ext., extraction; Fr., Fraction.

a - ¢: Means with the different letters are significantly different among the concentrations of extract or fractions
(p < 0.05) by Duncan’s multiple range test.
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9} EtOAcE-EE0] 714 945} aldose reductase | B4 G3he UeRglom, E ¢7LojA= CIM EtOAc £2E0]
DPPH % O, radical & 7V G114 0 2 |75} {th. P=sto]m Aehe oksh E|)/d | Ae 2hxte] 79 O, radical
HolE 9Jak PAEF 491 superoxide dismutase S/J =7 22 202 HHo| w2HDe Deyn et al., 1998), O,
radical &7 &50] 7H¢ =3H CIM EtOACE 84 E2- 0.2 A74stol H 0,2 F=g Ateha] AEz| Ao tgh Co glial
celle] #& g+s dopRQttHFig. 1). Mitochondrial dehydrogenaseel] 2]5f Hat4o] v]4~8-d formazan O 2 ¥
Al7]i= MTT assay2] 2} o]-&5to] A|:E AE&-2 Eelet A} normalw 100% tiH] H,0,E A2|sto] AFehd AE
A2 |3t controld2 55.90% 2 AlE £48S HRe 715 Bolgh 4 9)glet J=ju M £EE 100 ug/mLe] =
of| A} A|3E R§EE0] 68.55%E controlol] HI3H §-24 0 & Z715E A2 I 4= /1%l on, £5] 2502} 500 pg/mL]
SollA 80% ool Al AEES YEhlo] HO,2 F-2H A7 Al &40] tigh e gapt 2 Zs &l 4
AU &E3H H 0,2 &/ Alato] tigt CIM EtOAc +8&9] Bo G7Hs otk 7] 9fs LDH assays 43t
3}, Fig. 29} 2] controlw 100% tHE] normalw-2 60.94%% LtERo] Alsl] AEZAR Q5] A7 wA|Ee] gto
’d=|o] LDHO} =] 5715 2= gele 4= 1tk =i (M 552 100, 250 2+ 500 ug/mLe] s=2 %I
& u LDH W=o] 22} 85.00%, 76.71%2} 76.16% 2 5214 0 & 7hAsh 215 2RI 4= Qlelow, oj2idt Aiks
ol A= A AEAREE QWA EE Hosh= ats Uele 22 & 4 AT

DCF-DA= A9l 52510 A|3E Ujol|A] esterasecl] 25 DCFHEZ 2o} H F, &/ 44321 H,0,°0 9
3l 2ste] o] 733t g-S Ll DCF2 HgHe thCatheart et al., 1983). o215 Y2l & o]-&5to] & A7oAl= M

ob rpon

Table 3. OH radical scavenging activity of CJM.

Treatment Scavenging activity (%)

(ug/mL) EtOH Ext. n-BuOH Fr. EtOAc Fr. CHCl Fr. n-Hexane Fr.
100 46.24 + 0.73a 48.43 £ 0.08c 60.82 =+ 0.44c 30.89 == 0.20c -

250 31.60 = 0.92b 67.86 £+ 0.52b 69.46 = 0.22b 45.01 = 0.31b -

500 28.13 = 1.74c 75.70 = 0.45a 79.52 &= 2.00a 47.43 + 1.25a -

Values are mean + Standard deviation (n = 6).

CJMV, Cirsium japonicum var. maackii; Ext., extraction; Fr., Fraction.

a - ¢: Means with the different letters are significantly different among the concentrations of extract or fractions
(p < 0.05) by Duncan’s multiple range test.

120 4

100 - T
e b
& 50 - c I
2 d
5 60
[
=
= 40 -
o
20 -
0
Normal Control 100 250 500

EtOAc fr. (ug/mL)

Fig. 1. Effect of EtOAc fraction (fr.) from Cirsium japonicum var. maackii (CJM) on cell viability in H202-
induced C6 glial cells. Values are mean % Standard deviation (n = 6). a - d: Means with the different letters
are significantly different (p < 0.05) by Duncan’s multiple range test.
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FZE0|HO,= A%% ROS A4 A &3+5 LEf=A] DCF-DA assayS 53l 2RI5H3iTt. Fig. 3A9} 2] A|7to]
Al iehol] w2t =& ol ROS /gl S7ishe 2la Rld 4= U3l eH, 53] H 0,5 2|3 22 normalwof] HI3|
ROS /o] o @o] S7I%t 2o Hol H 0,42 = Ql3) AFeha] A A7 RS2 & 4 AT 6022 7]
0 2 ROS AYAde =73+ A3HFig. 3B), control 100% thHH] normalollA& 76.80%2 ROS AJ/Adwro] 74t A
S 3holg 4= Qllem, GIM EtOACEZE-2 100, 2501} 500 ug/mLE x12]51%-3 w) ZH2} 96.28%, 95.93% L 87.44%
2 controlZ ¥ H EA182] 2 0 & Lre ROS RS LRIt E3, 500 pg/mLe] 5ol A ROSe] TAS 714
Aoz A7 A IS 4 AT B oz 7T o] AetA] AEHAR FIH ATGM|E AFE T A
2t & oA Bak= ROS 47 et kAl Qlom, oj2iet @/d2 747 Lol B H ol Sl flavonoidd 2=
ofl ofsl] itet A4S Uepd 2o = AleHTh

o] AA7ol|A CJMe] CHCL2} EtOAc -85 2 R €] hispidulin, cirsimaritin, apigenin ¥ cirsimaring 22|51 1
(Rodriguez et al,, 2018), hispiduline- @4Het B4& 7Hle 2102 Has9lor(Dabaghi-Barbosa et al, 2015),
apigenin amyloid betaZ F-=H A4S/ J 02 HE HE §ItE LehfE 2102 2424 QlckLiu etal., 2011). 1. 9]
ofl = CJM2] EtOAc £8=<llA] luteolin-5-glucoside, apigenin-7-glucoside, luteolin, apigenin 2! lignans 3Hf-H1L
e 7S ERIEH o m(Jung et al,, 2012, Jung et al., 2015), luteolin 4t} 244 B H 0,2 R AGA|ZAPH
et BS gapr} Qlrkal B skicHLin et al., 2015). 3], luteolin-5-glucosidet= Nrf-2/HO-1 pathway S &/33} A]
71 ROSE ATkl Basto(jung et al., 2017), 2 Atollx] Uehd 73712] Abek] AEe|ARRE] 417w
HT 9 A J77 Lol e o] e of2itt &/ &8 50| atE UEhlES 21 o= s m, o]of| tigh 37k4{0]
HAUS 772 eg Zlo = Azt

Conclusion

CIM 9] 2223} 282 Zof ] FOACc £-8]20] DPPH, -OH 2 O, radical A7 &1l7} 714 wol 718 2}ele}
Aow, (M 9] EtOAc 222 H 0,2 AFslH AEe| A7} 324 C6 glial cello] MEAYE -2 571A]7|1 LDH
Z2}3} ROSS] TS AJAIBLO 24 A TAE 2Ao] that B Eal7} 98-8 Bleldt 4 91t 0|2t (M o]
A} BT A TAHE B Tl Qxsiolm A} 22 A7 el Aske] o gl x| 2A2A 0] 28 71540l
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Fig. 2. Effect of EtOAc fraction (fr.) from Cirsium japonicum var. maackii (CIM) on lactate dehydrogenase

(LDH) release in H202-induced C6 glial cells. Values are mean =+ Standard deviation (n = 6). a - d: Means with
the different letters are significantly different (p < 0.05) by Duncan’s multiple range test.
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Fig. 3. Effect of EtOAc fraction (fr.) from Cirsium japonicum var. maackii (CJM) on reactive oxygen species
(ROS) production in H20-induced C6 glial cells. (A: Time course of change in intensity of ROS fluorescence
with the EtOAc fraction from CJM; B: Production of ROS treated with the EtOAc fraction from CJM). Values are
mean T Standard deviation (n = 6). a - d: Means with the different letters are significantly different (p < 0.05)
by Duncan’s multiple range test.
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