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Cytoprotective Effects of Platycodon grandiflorus (Jacq.) A.DC on C6
Glioma Cell Apoptosis by Oxidative Stress
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Department of Internal Medicine, College of Korean Medicine, DongShin University.
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This study is designed to investigate cytoprotective effects of Platycodon grandiflorus (Jacq.) A.DC on C6 glioma
cell apoptosis by oxidative stress. Experimental C6 glioma cells were classified into four groups as follows: normal
group, PGE group, chemical groups, PGE+chemical groups. Oxidative stress that caused by chemicals in the C6
glioma cell, check the impact to Chemical group was administered normal group. Apoptotic effect protecting in order
to observe the chemical group was administered PGE. We to observe effects of PGE on SOD inhibition, total
glutathione production in C6 glioma cells were administered PGE. In case of administration PGE, apoptosis induced
by Paraquat was significantly decreased. In case of administration PGE, apoptosis induced by SNP was significantly
decreased. In case of administration PGE, apoptosis induced by H.O, was significantly decreased. In case of
administration PGE, apoptosis induced by Rotenone was decreased, but the statistical significance was not. In case
of administration PGE, SOD inhibition activities significantly decreased. In case of administration PGE, Total
glutathione did not affect the content. These results suggest that PGE is able to treat a disease caused by oxidative
stress and prevent a aging. These results suggest that PGE is a disease caused by oxidative stress and aging, the
prevention and treatment of food shall be able to be applied.
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i, TEIKENE, BERNEEE, AR, SRFAOIY. Eot 5248
A Ral, ABEEY, dgadsare) SYAHE AL MAEE
e I AOE H6IA e, 2Ho] i
JOk S 7ol 28711, WokgtHol 49710] 4
& 212G S ZXI JTH2. SHAIEE OFE77kR]
1 C6 glioma cell®] AISIAEH A0 et 2553
195 7= QIATt
olol] AAF= C6b glioma cellol] 7—.‘
251 ool thst 44
3} Total glutathione
J5k= Hlo|Tt.
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2) AE BieF

C6 glioma cellS BiYSH7] 2lol RPMI BiA ol 10% (v/v)

Fetal Serum (FBS, Gibco)¥} BHMYAl (Antibiotic
antimycotic)& F7Iet F 37C, 5% CO,9 Hi}71E AKSSH vl
oL, olg AlZEZF T-75 ETkaA0 80% Sk Ake o

=
Ed

Bovine

PBS (Q141&+E%, Phosphate buffered saline)= 7PEA A& SH
CHS Trypsin-EDTA (Sigma, USA)S AEIgt &, 37 CollA] 587}

JAISIAH7H A

ez}

2 ISIA T Bt 25900 134 Ath miS A3
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Fojoll W2 C6 glioma cell®] 541&2 MTT
assayPE Bl SHSIAUCE C6 glioma cellS 96 well platedi]
5x10° cell/well®] SEE 23l 37C, 5% CO, 9] Mi7]olA
247} S0} pre-incubationA]7] & 0, 625, 125, 250, 500, 1000

pg/me SEE °FEs Aol 24A17F mgdliirh ol

@18} C6 Glioma Cell Apoptosisol] tHEt Z

3-(4,5-dimethylthiazol-2yl)-2,5-
bromide

formazan

249 NEHSEI

diphenyl-2H-tetrazo ium
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Table 1. Classification of each Groups
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Group Explanation
C6 glioma cell0f] 37°C, 5% CO27} X|&£EHOZ Sa& &=
Normal= SAO|M 4MZHECH WIS 2
PGER Normalz-0ff 500 pg/meo| 4 FEMS XNa|dtn Y
= SHE0 M 24)\|.7_P%9_* Kot 2
Normal0| 100mM2| paraquatZ A{2|3}1
Paraquats g olui0f A 4A|ZHECH HHQFAIZIZ
SNPa Normalz0j ImMe| SNPE X2|sl
Chemical N SUSHAN A 4A[ZHSO BIFAZIF
e Normalz 0| 1mM2| rotenoneg Xz|3t1
Rotenonew s oisi o) A 4AIZHE R HIRAIZIR
Normal 20| 0.5mM2| H202& Xz2|st1
H0zZ SASAHO| N AAZHEOF A7
PGE*+Paraq PGEZ0f 100mM2| paraquatg A{Z|s}1
uata SYUSHANA 4A[ZHSO BIFAZIFE
PGEZ0| 1mM2| SNPE x|z|stn
paEZ+Ch TOrE NPT S oido o 4AIZEEOF HiOrAl7I 2
emicald  PGE +Roten PGEZ0| 1mM2]| rotenoneg Xz|st1
onew SYSHAA 4AZHSOE BIEAZIE
PGEZ +H202 PGEZ0| 0.5mMo| H202E X z|atn
Y SUSHAO|A 4AIZES O HIQFAIZIFE
6) SOD &4 &3
SOD 2 &8 & 2ldl4] SOD assay kit (Dojindo, Japan)&
012351 T). 012 6 100 mm disholl Z+2E 1x10° 7HS] M EE
230} 37°C, 5% COZ FA5H 24413} SQF pre-incubation
Al7]1AL 500 pg/ml S0 =S Ao & 24417 S0t nite}
FCt 24A1719] viefo] ELPE AZE 483 tha 20 CollA] 20
B ds & g2 $£AE 01851 37ColA] 1027 BRG]
£ 23] Qg ol AZE el AlZ Ikf7t 2 Folle=
3,000 rpmollA] 1087 AN EZISH HEd S 712 ZE ALSSIT,
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kit ﬂx/\}(Do]mdo)OJ Al A &S manualdl] wEd 7
% Optical density (OD) 3t ZFE] SOD 2
] Z4l2 olgfet LTk

SOD activity (Ablank1-Ablank3)-(Asample-Ablank2) 100
(inhibition rate %) (Ablank1-Ablank3)
Ablank1: slope of enzyme blank, Ablank2: slope of sample blank, Ablank3: slope of

blank, Asample: slope of Samples

A0

7) Total glutathione & &4

Total glutathione BHf 5EE IallAl Total glutathione
Quantification Kit (Dojindo, Japan)& 01&3dI%iT) SOD & &
i s YHO R V|HES FMAETH ths, Pseudo-end point
methodE Ol &3} glutathione S &F5108 e, &8 3
2 kit MZEAIA AAISH 7ol wel D6t er HES
oleier Zrt

Total gluthione = (O.D.samlpe - O.D.blank)

3. EARE
EAR= EAZE I IBM SPSS Statistics 21& &85}
o, group®| 37} 014401 AL one-way ANOVA & 2|5t

B AlEHE2

AR 27) 270 B I
A}E5193 21, p-valueZ} 0.05 1]
FOskt Q18518

Tukey 21H &
= independent sample t-testE
wlol Zoluh

T O

2 3%

1. &ﬂ# S4lg nliAle gk
E £7} C6 glioma cell9] S4]&0] RAls ks 4T
H7 ] ]6]—04 6 glioma cello]l SLHEE TSI 24417 F, Al
x BAee 53¢ d3 250 pg/mloldt 95.95% % 71AIA HTt
w—r46}7ﬂ L0l THFig. 1).
- PGE
120
115
% 110
H
E 105
[
£
g 100 . P e
95
20
o 625 125 250 500 1000
{ug/ml)

Fig. 1. Effects of PGE on proliferation rates of C6 glioma cells in
vitro. C6 Cells were attached 96-well plate, and added PGE as indicated
concentrations  respectively. After 24 hr incubation, proliferation rates were
measured using MTT methods. Result are presented as meanSE. ™
Statistically significance compared with O wg/ml group (= ; P<0.01).

2. ABIAE#E Ao 95 Ml ARE
Paraquat, SNP, rotenone, hydrogen peroxideol] 2|t 415}

- 398 -

o
02
A
>
0o
e}
£}

ot
Ho

2~E# A7} Co glioma cello]l BIAT= %"5152 2RIk f15ke of
2 AR E KA &2 TS normal FOF A5}, Paraquat

100mM, SNP 1mM, rotenone 1mM, H,O, 0.5 mM & &gl &
Ol dluwsl & Zi ol o] USIAEd Aol sl Co
glioma cello] FoI5HA ZAEAUCHFig. 2).
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o

Nomal paraquat rotenone

Fig. 2. Decrease of C6 glioma cells on oxidative stress induced by
various chemicals. Normal : non-treated group ** : Statistically significance
compared with Normal (** ; P<0.01).

3. Paraquatoll 9Joll 2HUQE AlzZAPE BHA g3t

PGE Foi71 paraquat®] AISIAEF 2AofA]
cell®] ApEE EAGk=E FHE
PGE+Paraquat™< 73.54% & Paraquata™ 50.47%H T}
F AME Ho gt HEEATHFg. 3).

R

11l

PGE + Paraquat

2SSk Cé
Zzst Ay

glioma ol
SOI8 A

120 ’7

100
80
50
a0
0

0

Normal

Cell viability (%)

Paraquat

Fig. 3. Protective effects of PGE on oxidative stress induced by
paraquat in C6 glioma cells. C6 Cells were attached 96-well plate, and added
500 wg/ml of PGE for 24 hr. After 24 hr incubation, indicated concentration of
paraguat was treated for 4 hr. ; Normal : non-treated ; PGE : only PGE treated
; Paraquat : only paraqua treated ; PGE + Paraquat : PGE pre-treated then
paraquat treated. ; ** @ Statistical significance between groups (™ ; P<0.01).

4. SNPofl 9Jall whlsh Ml 2ARE EA G}

PGE =017} SNP9| ZISIAE# 2ollA] 2HSE Co glioma
celld] AlEE WASh=s S3E BT A3} PGE+SNPITS
33.52% 2 SNPT 21.17%HT} £o5h
ZE] ATHFig. 4)

5. Rotenoned]] 9ol 2High Al ZAPH O] &Hx g 3}

PGE &7} rotenone® AISIAE@|AolA] 2HASH C6
glioma celld] AMEE WXk FAE JES AP



ASIAEBAZ 015 C6 Glioma Cell Apoptosisof] thet 2

PGE+Rotenone < 67.42% % Rotenonew 59.02% HU} A|EA}
g It HRoLt /A {IATHFig. 5).

=
: o
t u

Normal PGE +SNP

cell viability (%)

Fig. 4. Protective effects of PGE on oxidative stress induced by
SNP in C6 glioma cells. SNP : only paraquat treated ; PGE + SNP : PGE
pre-treated then SNP treated. ; ** @ Statistical significance between groups (* ;
P<0.01).

120 pd

Cell viability (%)

Nomal Rotenone PGE +Rotenone

Fig. 5. Protective effects of PGE on oxidative stress induced by
rotenone in C6 glioma cells. Rotenone : only rotenone treated ; PGE +
Rotenone : PGE pre-treated then rotenone treated. ;** @ Statistical significance
between groups (** ; P<0.01).

6. Hydrogen peroxideoll &Jal 2ot Al ZEAPES] WA g1}

PGE 07} H,0,9) ISAEH AoA] 2GS Co glioma
cell® AlHE WAol= e FESH 23 PGE+HO7-2
60.90% ZH O 42.61% KTt FOloh Al AME Ho gt &
ZE| ATHFig. 6).

120 ’7 e .
100

80

cell uiability (%)

Nomal PGE hydrogen peroxide  PGE + hydrogen peroxide

Fig. 6. Protective effects of PGE on oxidative stress induced by
hydrogen peroxide in C6 glioma cells. H,0, : only H,0, treated ; PGE +
hydrogen peroxid : PGE pre-treated thenhydrogen peroxid treated. ; ** : Statistical
significance between groups (™ ; P<0.01).

g9 MEzHSa

7. SOD &¥of vjxle G&F

C6 glioma celloll 500 ug/mS) PGEE XXt =, SOD &4
TE &Y 23 sOD Aol g7t 96.74% = FSHA L
=T} Fig. 7).

SOD inhibition activity (3)
8

Nomal PGE

Fig. 7. Effects of PGE on SOD inhibition activities in C6 glioma
cells. C6 Cells were attached 100 mm plate, and added 500 wg/ml of PGE for
24 hr* : Statistical significance between groups (* ; P<0.05).

8. Total glutathione g&ol |X]= HEF

PGE $047} Total glutathione gF&oll HIX|= Heks #EHS)
71 Yt CeMlEol 500 ug/mle PGEE AXIsh &, Total
glutathione SIS SE¢F 23 67.08% E LIER} F9482 8l
C}(Fig. 8).

(mt)

Total gluthathione

a0

Nomal PGE

Fig. 8. Effects of PGE on production levels of total glutathione in C6
glioma cells.
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platycodlgenm, polygalacic
aglycone© 2 3t 200 6 &9 APEY]
AL LA lem ol Atzd ¢
Qq,r_ ].OT:O]- Ol:a]_ta]-/%]/] _@LA‘]/H_‘:T‘.
3 4749 Atz olgslEe
Sl A8 R, cytokines ‘,ﬂ:_}giO_‘XﬂOﬂ
W, ARE ZHgoll 98t istgIE0] ALk
ZEo gt skolstolA Q] AFEE
O HAAAH 71A AP, Wask 1l
T, EANAYEO| WMol thgk AP, Al Aol th
) E07 tisHA Ei’-ﬂﬂ AT}, SEAITE A1 A 2
glioma cell®] 25 g3}
= UAULL olo]l MAl= E FEE(PGE)0| C6 glioma cellof]
o gaks rlE AL E YZE 0] C6 glioma cell®] H5 G
& AuH7] f15k] C6 glioma cell®] S41&, AISIAEH 2o
ook MZANE HX g3 2 SODEA 3 Total glutathione BHF

o]
=

A
L

=

2 AHHEMN

= F_&‘S A A A 2 (neuron) 24 2 (glial cell) = 7
MElo] Qon I 8|82 ek 55 A 8 4 Qrk M Es
CRA] S 4A) 2 (astrocyte), TIA] 2LA 2 (mlcroghal cell) SO F L}

HA ol AMEES AAMZY] Y EHES 2Es 45
Mo dhgol Bolshks MEEE, 53] C6 glioma cell= JJ_/\ﬂ

g VISR ol MEFE WMEY EYE dFoke 45 o
Foll AFZE L YT,
2 dAFolA] PGE FAHZE QIS C6 glioma cell®] SAES

o

=4
=

250 pg/mt O ZollA] FOlSE | S4
ol 239 i a5 Wl
7101 A7t Z skl AlEE T
C6 glioma cellof] tholo] {SIAEH]

A U= 471K chemical®] X X]ol Q& &t

LAE VERICHFig. 1
o A=d| ool tish

=

A
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A= g 4HEJYTE A Paraquats IEH543(Gramoxone)
O UHA Ue 2ES ARAE oM FE 148 55
g, ASIAEY 2ol 95 ME e Uo7 A=ASE AL
SR, 202 WA oA NO(Mitric oxide)S 2§ A]A
ABINEHAE FSHE SNP(sodium nitro-prusside)®®, H,0,*)
g ARE, PHHCE 59 4EA BT ARSEM, 4A 19
7E Mzl A4S &4Ee E0l apoptosisE FEOHE

Rotenone**?S AFZ 51
AeA 7] 471X chemical2 HF C6 glioma cell®] 4
22 7Yt F+FEo2 AAAIFATHFg. 2)

C6 glioma cellofl 500 pg/meQ] AHC] SHtst GHE 7]
{15l PGEE FAX|Gl1L, paraquat, SNP, rotenone, HyO,2. 2 4t
SIAEHAS F6lo] PGEY ME AME WX FHE B
£ 41} PGE+paraquate-= 73.54% 2 paraquata 50.47%0l H| S}
o Fao4 7Ye UERA AL (Fig. 3), PGE+SNPT< 33.52%
E SNPZ 21.17%0l Blgld 7o U= &7 LIERIL(Fig.

4), PGE+rotenonew & 67.42% = rotenone 59.02%01 Hl5}] &
Ve L} EAFC FA4E gIATHFig. 5).
PGE+H,0,2 60.90% = H,Opw 42.61%0l HIGH 9]
Z7}2 VERICHFg. 6).
olzist AW E n]Fo] Hot PGEE paraquat, SNP, H,00]
T Al A 25 g3t ﬂﬂﬂmr/}

AR oA 7HE A Sst g4
dismutase)= A Zo| HNEE HO0E @%}/\]7 ]E HHZ o]
= G401m%), 30KDa 0149 EAREE 7IK tid BAE A
e EWUSH B TP B Jd79 ZiolA PGETOA
96.74% % SOD Aol 857t Fad AA ZAolRirFig. 7).

Glutathione® tHEA Q] SIS Z free radicalZ} peroxide
Q22 £ BH ME2E Hodl Fe IJgs of
Glutathione= tHFE SAHCE EAGHH, EY4tnEo /loP
of elEwAl giist 24g dsgiA Bof. 4iske
Glutathione= glutathione reductased]l 2l5lo] TIA] ERIF O 2
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PGEoll Paraquat, SNP, H,0,& AElet A3} AlZE AFHO]

FO A ZABIH 1L, Rotenones A2l 23 AlE AlHo] 7+

4B 2L EAFQ ROE2 AL

PGEZ0| SOD AFNSHET7} S94

jus
total glutathione EHgol]l S JokE nIR|X] LUTt
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15.
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