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Protective Effect of Crataegi Fructus Extract on the Neurotoxicity Induced by
Reactive Oxygen Species in Cultured C6 Glioma Cell
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To clerify the antioxidant effect of Crataegi Fructus (CF) extract on reactive oxygen species (ROS), The C6 glioma
cells were treated with various concentrations of hydrogen peroxide (H,O,). The H,O,-induced neurotoxicity was
measured by XTT assay for the cell viability. For the protective effect of CF extract on the cytotoxicity induced by
H,0,, cell viability, lactate dehydroganase (LDH) activity, and the inhibitive activity of lipid peroxidation of CF extract
were performed. In this study, H,O, decreased cell viability dose- and time-dependent manners and increased LDH
activity compared with the control. In the protective effect on H,O,, CF extract increased cell viability and decreased
LDH activity on H,O,-induced cytotoxicity, lipid peroxidation by FTC assay. From these results, It is suggested that
H,0, was highly toxic on cultured C6 glioma cells, and also, CF extract showed the protective effect on H,O,-mediated

cytotoxicity.
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AEAE EGAA B e fEdke YRle
3 2t (Nishio and Uyeki, 1985; Boczkowski et al., 1999;
Tsou et al,, 1999). H&F AlEute] 2| A 4ksiE-S (lipid
peroxidation)S ate] WS xS 22 A2
ol A8t e ZHEEE9 34U N-methyl-D-
aspartate (NMDA) =83 & Ix= sto g A Mz Z
G5t ok tiatel gt MEEYE Fdste] Ao
AEE A1EE FE3) Mattson et al, 1993; Park et al,
1996). MEZ] H|HFA0 249 F7F= phospholipase
A4} endonuclease®t 72& Ao BFAHL Fdslo] 2
Az NEE544E JeER A BT (Deshpande et al, 1987;
Mattson et al., 1993). Te12 2 2pFelr)ze o5t -2
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}4lo] Folx]x ¢t} (Heilmann et al.,, 2000; Han et al.,
2006; Kim et al., 2006). g-2Fz)2} 3kl AbA} (Crataeg
Fructus, CF)= 403 Azl &ahs Hgase] dFl
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H[Eslo] mh7]qto], Aol T3 22 #Heo] sleH
(Bae and Kim, 2003), =L ¥lol= 4375 3
el A5l de *F‘lﬂJ— ATt (Nasa et
H, Aol gk Hze] ATellA %T&Q%@r ZE‘—S— 7—%%
k] g S vebdttn B vl 9ok (Hecker, 2000;
Bae and Kim, 2003). 281} A7t 4tsl zHgo] Q)
3L AAET QAR ofel] tig AAH]] A AR
A dds) o] FoxA] ¢ha gl Ao &l u
FAZLE Aazd APAUlA e A= EatA Bt
(Bae and Kim, 2003). #& 2% wGALE 2d 23 o
RS Azste] HHo] tig 7] A FEoldt o] A
A WS JEsty) flste] Al E BA71se] 9
2251 v} (Mosmann, 1983; Michikawa et al., 1994).
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ghotet AFEdAE ] uhE Fejud gl AR
golsltte Aol Art (Halliwell and Gutteridge,
1984; Mei et al., 2003).
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g2d 4k 9] €9l hydrogen peroxide (H;0.)= 83
2] DMEM (Dulbeccos' minimun essential medium, Sigma)
Hjokelol H7kste] 242k 10 uM, 30 pM, 60 uM, 80 uM,
100 pM 500 M 2 1 mM9] FHFFE7t HEF AN E
BhSo] Wgie] RUT T AP Y @B Ye
B s dokele] Yol 5% & A&k XTT
(2,3- bis-[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-
caboxanilide, disodium salt, Sigma)= 2% < 0.5 mg/ml
o] AgAg whEo] WAl Bud 5 A4 3 4.

T T2 FMsto] ARSI

okA| &5 $8k] A} (Crataegi Fructus, CF) 350 g2

w7778 B2 A Zek~A0 1,000 mle] 27559
A e F 2 AzF s s e 9w F
3,000 rpmel| A 30 E37F AAsler A g8 ? 2%
TE7|2 AL EHE 02 24 ARE B FAAZTA
AZAA 3029 FHAIEE AUk
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Aol EE (C6 glioma)S] WYL Dutham %
(1993)9,] tl}tﬂoﬂ wa} 6—3;}0:11’4_ —7:’ oz A7y =0t HHOk
¥l MJ3E3= phosphate buffered saline (PBS)E 33] A% &
trypsin®ll &3 ExsfElse] ofste] wjdEIE FH
28kt 28 & DMEM (Gibco)oll 10% fetal bovine
serum (FBS, Gibco)o] E3He wjokolloll 1X10° cells/well 2]
AR 96 wlUR7] (well plate)ol] AHAsl] D& & 48
AlZE Eob widsiglom wigko]l eknE AxE E4el
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Table 1. XTT value of the cell viability of cultured C6 glioma cells
treated with hydrogen peroxide (H,0,) by XTT assay

Table 2. The Cell viability of time-response relationship of
hydrogen peroxide (H;O,) on cultured C6 glioma cells

Treatment XTT assay Treatment XTT assay
Colrjlieonztr(z;t]l\;)[r)l of Mean £ S.D. (% of control) Cﬁfgztgﬁgﬁ?) of Mean £ S.D. (% of control)
~ Control 4914036 00 Control 6.18+0.43 100
10 3.43+0.27 69.9 3 5.44%0.36 88.0
25 2.981+0.18 60.7 6 3.99+0.27 64.6
40 2.4310.20 49.5" 9 3.07£0.31 49.7°

The XTT values of cultured C6 glioma cells treated with 10~40
uM of hydrogen peroxide (H,0,) for 9 hours. The data indicate
the mean £ SD for triplecate experiments. Significantly different
from control. *P<0.05
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A Azl 22 Kikuzaki®t Nakatani (1993)8] =
of wet FAsleh =, W olEhE (BtOH) At
2.52% linoleic acid®} phosphate buffered saline (PBS, pH 7.0)
o] Z3hg-dol] Wil 40T haellA 96 AlZE E<t vl
Fatich MY 95 F 0.1 ml RS FHH 30%
ammonium thiocyanate®} 0.02 M ferrous chloride® 212}
Arhetel Lol YA the 500 nmol H FHEE &
Aol BRQl e HlE 2 XA

o dizael g Wrem EAST,

8. Lactate dehydrogenase (LDH) &4 244

LDH 43742 CytoTox detection kit (Takara)E AR&-
3lo] HAsIlom, sl NADS 43tz o5 &
A8 formazang 490 nmoll A FFEE S5 HET

vl 25
9. 84 Mg

gzt AT Aol FAEE fod AAHS
Student's ttest AMR3L9I o™ prt 0.05 olskql ARt &

o9 Ao stk

1. MZEEE 24

1) Sx0 olgt H0.9] Bet

v o521 C6 gliomasl el 10~40 uM H,0,7F Z+zt 32
el HjtdolA 9 Az wjgS ThE 10 pM A F oA
AZAYEEL dF2T9 100% 4.911£036)0 H]H] 69.9%
(3.43x027)2 YERon 25 pM2 Aol M= 60.7%

C6 glioma cells were cultured in the media containning hydrogen
peroxide (H,O,) for 3, 6, and 9 hours, respectively. Cell viability
was determined by XTT assay. The data indicate the mean = SD
for triplecate experiments. Significantly different from control
*P<0.05

(2.98+0.18)= WFEFRATE BE3H 40 uM o] HZol| A= 49.5%
(243£020)2 YeR} tiztol Hlgle] fost Zas B
Qo™ (P<0.05), XTTs, #H& 40 pMoll A YERSTH (Ta-
ble 1).

2) Nzl 28t H,0,2| BE

H,0,¢1 ¥ APPOﬂ e AEREES FAMSH] 9
8kod C6 gliomaM| & H0,¥ XTTy &= 3~9 AT
ot Agslodey. 2 Ax} 3 A Agldls AEYE
o] thET<) 100% (6.1810.43)00 Bl5to] 88.0% (5.44+
0.36)Z el o, 6 AR sidelAE 64.6% (3.9910.27)
2 UERdTh £33 9 A7 vt HE 49.7% (3.0710.31)
2 R o) gzl v|ste] fefatA 1HAEgi o
(P<0.05), ©] W XTTs, 3 9 AJZE wjako A eyt
(Table 2).

3) H20:01 CHEE MAIFSES B

v ksl C6 gliomat| ES 11
APFEEC] 2tz X3 wfdoell A 2 AlZE E<t XWH
Ft ohy AEZRAEES AT 40 uM H0,7F A
g3k A9 gZ27<) 100% (3.1920.25)00 H]EH] 47.6%
(1.52£0.08)2 EIRt o} 110 pg/ml AAFEE2] A2
NAE 77.1% (24610.13)2 LFERETE B3, 140 pg/ml A
AFEER) AP E AEZAER) 79.0% (2.5210.18)
Z Jeht ol 5 H0,%e] Hzlof v]ste] fr2]5H
Z7F5k T (P<0.05) (Table 3).
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Table 3. The cell viability of Crataegi Fructus (CF) extract on
H,0;in cultured C6 glioma cells by XTT assay

Table 5. The activity of lipid peroxidation (LP) of Crataegi Fructus

(CF) extract measured at a wavelength of 500 nm

Treatment XTT assay
Coé%e?gg;;?g of Mean £ S.D. (% of control)
Control 3.192:0.25 100
40H,0, 1.524:0.08 47.6
110 2.46+0.13 771"
140 2.5240.18 79.0"

Cultured C6 glioma cells were preincubated with 110~ 140 pg/ml
CF extract, respectively. The values were determined by XTT
assay in cultured C6 glioma cells. The data indicate the mean +
SD for triplecate experiments. Significantly different from H,O,-
treated group *P<0.05

Table 4. Lactate dehydrogenase (LDH) activity of Crataegi Fructus
(CF) on cultured C6 glioma cells

Concentration of LDH activity (490 nm)
CF (pg/ml) % of control
Control 10084
40H,0, 126.3£10.7
170 1103192
200 105248.6"

Cultured C6 glioma cells were preincubated with 170~200 ug/ml
CF extract, respectively. The values were determined by LDH
activity assay in cultured C6 glioma cells. The data indicate the
mean 1t SD for triplecate experiments. Significantly different from
H,O;-treated group. *P<0.05

2l 100%0l vl&ke] 1263%= YEbAE 8]3+ed, 170 pg/ml
AAFEEES AEs 4% LDH 4L 1103%E YE}
weh B 200 pg/ml AHAMEEEES 223 49 LDH
o] 1052%= YERY ol H0,%ke] Aol 1]t
frefebAl 23Tt (P<0.05) (Table 4).
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Ferric thiocyanate (FTC) #A1%®lol|l 2Jdto] A&
Bo| AAIbgtel] A= FEFS Potr ] Hsto] A
AFFZEE 100~160 ug/EtOH Al E.ol thsle] ®-Aig Ax}
100 pg/EtOH A EoljAl= X Aabstghe vzl Hist
o 714%% YRt B3 130 pg/EtOHSH 160 pg/EtOH
o] M FEES] ARAME 2 48.4%9F 30.8%%E

et ol BF izl Hlste] f43 AAaE Bl
(Table 5).
o H
HZ gAY AEFEE Fdely i b

Concentration of LP activity (500 nm)
CF (ug/Etoh) % of control
Control 100£7.8
100 714454
130 48.4%3.6
160 30.842.7°

CF extract dissolved with ethanol (Etoh) were assessed by lipid
peroxidation assay. The values were determined by the a wave-
length of 500 nm. The data indicate the mean + SD for triplecate
experiments. Significantly different from control. *P<0.05

3t a7t Hold Ed s JehllE EZo] Y
o] Athal B EHA olo] tigh A7t WP
(Heilmann et al., 2000; Bae and Kim, 2003). ©|5 AkAl= A
A7V ZEE vEste] EaEdvisel i fag o
2288 VEMITES B3 E Q1O (Nasa et al., 1993; Bae
and Kim, 2003), g+ 3413} 280 & {asgh $dE 7}
X a1 deka AALE BF 9lUh (Bae and Kim, 2003). &
Tl E MAFEEd g ks aRE %O}Eﬂ
st -4 w52l C6 gliomaA| 3] hydrogen peroxide
(LO)E 10~40 pMe] FLE2 22} AH2gh & o]ol| gt
Qe AEZAESE oste] RAIGAY 1 23 H0,
£ C6 gliomad| o Ae)d FEe} A7to) k] A
FRAEE] A4S HA oW, 40 yM H,0,9 Aol A=
el H)sted foleh EAEEY] PAE Bk
B A9ANE 107 AAEAES 73 doeE Ae
AABE 21o ™ Forman %— (1987)°] H,0,7} thal AL
7% Agtet BESS T2 AEHAYE vERlltkE
Hiel dAFE & F Al&’i S 2 ARATA
H,0,7} C6 gliomaM|F2] HEES 7H4AA7] S AT
DNAS] &4Fo|L} (Tsou et al., 1999), Al Ev abAks}l &4
o] &4 Asle} 7Fsd % UAMARF (Przyklenk and Kloner,
1986; Harata et al,, 1998), ¥ 23l Z-8-3) XTT assay”}
AEn73e] aagda 2 #A0] Jrtn B o ot
T H0,9 2hshA Ego] AZA7| s &A1 0 RA
ANEZBEES AR E Ao=w AZHErt (Christopher
et al,, 1992). 34, H,0,0 3t A FEE 9 izg%
ot 7] Ysto] LAFEEE ] 110~140 pg/mlE 242}
Skl wjFHA A C6 glioma Al EE 2 A7 Bt AA 23
A H,0,%-E Mg Aol Hlste] AMEAYEEo
2E felebl 57H Aoz vehdo (P<0.0s). ® 4
At AEEE 0] HO,2FH AXe &4 B
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126.3% % Tjri if& LDH &4& Btk 22y 170 pg/
ml 25259 AE|ol|A& LDH & 40] 1103%2 ©h
A WA vebdont 200 pgmle] Aol E 1052%=
el ol H0,5He] A el nlato] felstAl g
Ao w UERGTE (P<0.05). B A3 ZAufoll A H,0,°l
o5t} LDH /o) vzl wistd 713 22 H0,
7} wheare Otﬂ—o],o:] AELAAS 251988 w3 F
5 (1987l &3 H0,° &
AgA 31 E K0,
ZjL %_;(] 0}03__,_ o} /: o]
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Abshek-S- (lipid peroxidation)<] -T’Jr 1} (Park et al,, 1996).
ek 2 AF A RS EC] A F st Al
| JE=AE Lot 7] Y3t FTIC assayoll olste] #&
Hrkebsg AT 2 Z3 100~160 pg/EtOH A}
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