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Methods: Chang liver cells were pretreated with various concentrations of EEPR and then
challenged with 0.5 mM H,O,, The cell viability and apoptosis were assessed using
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JUE oligosaccharide esters 5°¢] BIE$ O H, o]ER 3l &

s AAZA7IA 7 E AASH S HEE Ve

BAGE, Polygalae radix)= DA HGEEFR): Polygalacea) LA, X\l HaA HME B 27 &4
o &3l= thdA 2B UX(Polygala tenuifolia Willd) 3, g4 59 %S e = o), m=gt

Bejo] B4l FR1E AlAstaL xgt Zow HMFHow A © JAEA, FuRk, A, FEA ez N Tk

A, 7198 SXIA, FH BEA Fo2 AMEE o] g, do] ol B vl opPP. B3] ¥R A5 FE2ES

AAol] gH5E F2 AR O 2= v}k saponins, xanthones, 6-hydroxydopamine®l] ©J3l| - 417 =30l thetk B& &3
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88 7AW, o]i= E4d4kAF (reactive oxygen species, ROS)
"g’“«] Aol whE kst Aol o3 AFA 2] MlE
APH(apoptosis) AAe} o] Y. ofgd] YA FEE
2 N-methyl-D-aspartate *2]oll &3+ T3 ANAA 49
2 a37F Bag v flom, o] 3 ROSY A A
It 043'4"“0] ATH?,

A 20 ROS AL MlEo] AAa) Z=Alof H4z0]
AT BA AT A FEF ROS AL Aol 4hs)
Z £48& o)A FHe!D, | EFE g ol(mitochondria)
© AlZ W &713E FollA ROSS S Hdste 5
7]J,—_‘r 2 4h51A ~Eg 20 &g ROS #Y A4ks
s Aol DNA &35 AlzAbE
Sohe %ﬁfﬂ' 714 F ShE Q1A E I Yo, w3
218l 7152 dolid ROSO 42 AR A
ﬁ](electron transport chain)2] &34 X FQ] n|EZ =20}
9h9] %A & (mitochondrial membrane potential, MMP) =5
7422417 adenosine tri-phosphate (ATP) A4t A 31=
3F 1929 eytochrome ¢9} & MZEAE F% OIX}—‘O]
MMP2] A4 Ql3te] n|EZE=go} v F7Hmitochon-
drial intermembrane space)°llA AZHZ WEH O EH cas-
pases ASHGAHAZ A3} 93] MEAEE U3
%]:}_19,21)'

P

m{o

2Eg 20 o) YA H= H=3 ROSE
HAgke) Iy Feel] Fag AR ZHETP, o)
2hx akshAl= A ZellA ROS 7] DNA &3l thek

ollet HE G35 7H 4 vk dA) 4
gk A9 gkl J5ol B A=
Hag vp glow, & Aelld= I A Adshe 2B
| 2=of] gk A olleE FEE(ethanol extract of Polygalae
radix, EEPR)2] A B35 HFsAth £ A7-2 A
EEPR-2 Chang A 3E(Chang liver cells)ol| A Z4ksb4=4
(hydrogen peroxide, H,0)°ll 2]3F ROS A4+ AAE F3|
DNA <43 HZAPE S G380 2 ZAAAESS &<
skt

Mz 3 U
. BX| =ZS(EEPR)2| FH|

E Aol A8H AR+ Hh Y 2FAF(Seoul, Korea)
ol Al Tt om, AHskaL AxAX] - ZA E4fSkATh
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EEPRS &7] 9I3te] €94 100 g & 70% ol&-& 1 LE 3
7Fske] 60°C, 150 rpm o2 39 7F Mt 33,000 rppmoil A 20
1 ARt Feds wElstdth B ds oHA
(Whatman No. 3 filter paper; Whatman International Ltd.,
Maidstone, UK)Z 933+ & =3l on, F=22 54
Azxste] FEseIion A 78 27% A=A 8=
H TP AAFEEPR)S A F ol AR83E7] 21314 dimethyl sulf-
oxide (DMSO; Sigma-Aldrich Chemical Co., St. Louis, MO,
USA)Z °]-&3}l 100 mg/mLe] HEE TE TS o= &
A SEE AR wljek wiAol Bt A2t

2. MIE HIY % WEE 2%

Chang ZFAM|3(CCL-13; a human hepatoma cell line)=
American Type Culture Collection (Manassas, VA, USA)<l| A
T3+ 2™, 10% fetal bovine serum (Gibco-BRL, Grand
Island, NY, USA), 100 U/mL¥] penicillin ¥ 100 mg/mL<]
streptomycin®] &% minimum essential medium (Gibco-
BRL)S ©]&3te] 37C 9 5% CO9| 7oA v a3
th Hy0.0ll &3+ A=Al mA]= EEPRE] Y-S ZA}
3}7] 913t Chang HA|Zel 274 F%9 EEPR F+
H,0, (Sigma-Aldrich Chemical Co.)E 24417t 5 T=2
E A2 stAu, EEPRE 1A1ZE AE] - H0,5 24413F A
23t th A7t £ Mol 342 <2t 0.5 mg/mLe]
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT; Sigma-Aldrich Chemical Co.)& &3t &A=
formazanS DMSO°] &3 A1Z] & 96 well plate®l] 200 L
2 274 Enzyme-Linked ImmunoSorbent Assay reader
(Molecular Devices, Sunnyvale, CA, USA)E ©]-83} 540 nmeol|
A T3 E HEE SAEATh 2T S EF N-acetyl cys-
teine (NAC; Sigma-Aldrich Chemical Co.)& AR8-3}%. o1,
ZF Aol ik Al AEES ofefjef o] tix 7+
o7 MESE YeRfRIth

OD in EEPR and/or FhOx-treated cells

Cell viability (%)= - x 100
Mean OD in untreated cells

3. MZAMH
H3} 2
H,O0l 2] 8k AZAPE fbel] v]X|= EEPRS] Y& =

Abel7] fleke] thakst 2o A vl Chang HHEE

Fx0l OXl= S IS 2t

i

9|

g
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phosphate-buffered saline (PBS)Z 23] 44| 3 0.1 M phos-
phate buffer (pH 7.2)° 3]41% 3.7% paraformaldehyde &
oH(Sigma-Aldrich Chemical Co.)ol| 1413t &<+ 1 AHAIF T
1" HAEE FAISE F 0.05 M phosphate buffer (pH 7.2)
o 2.5 ngmLe FE= 349 4,6-diamidino-2-phenylindole
(DAPI; Sigma-Aldrich Chemical Co.) §8 2 A2 s}
o4 202 FF FASAT ©]& THAl PBSE G415k
AZAZ & &3BJAv]7d(Carl Zeiss, Oberkochen, Germany)

ol A sle) FehE wlwac

4, MIEAE RE2| HIH FIIE 2t flow cytometry
HAM
H0; #2jel| 2|3k AlZAE 72 51 EEPRO ]9k &
ESE BFAoR LA A TG AXEE 2
S 2,000 (pmO-E 5E7F AA %aa}oq FEHe AA
3FGAtE o5 AIZE PBSE 2-33] A%
4-(2-hydroxyethyl)- 1-piperazineethanesulfonic acid/NaOH, pH
7.4, 140 mM NaCl % 2.5 mM CaClL7} 3 annexin V
binding buffer (Becton Dickinson, San Jose, CA, USA)°l H-
FAR T
propidium iodide (PD)&

annexin V-fluorescein isothiocyanate (FITC) 2
Agjste] kel 20& FF wF
SAIHTE ¥Ego] 1 ¥ 35 mm meshE ©]-83] TA|
X2 B3k flow cytometer (Becton Dickinson)oll 2-8-A] A
AlZAPE o] i AEE FPREgo] whet A5k

5. ROS &zl £d

H00l ©|%F ROS 447 EEPROI| 9J¢+ 2tk &35 &
Q13871 $13Fd fluorescent probe$! 2°,7°-dichlorodihydro-
fluorescein diacetate (DCF-DA; Molecular Probes, Leiden,
Netherlands) & AHE-3ITE o] & 915t EHlE MEES
10 #M2] DCF-DAZ 203t S443}3L non-specific staining

< A A3 95k PBSE FA8 &
g3jo] ROS WA FE A o2 T B 5
@ 2401 MR AEE thom B3 Anl Bl
o5 ROS A4F HEE 2AS7] 91510 coverslipoll 2
9 AEo) $Y £AOE EEPR 2 HO0E AT F, of
£ MEE DCF-DAZE 923}, 4% paraformaldehyde O 2
27 14AA 8% @rgon Baaqr.

flow cytometerE ©]

e
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(=]

d27 2 ZNEUM HX|Q ekt 25
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6. Comet 2410 2I3t DNA &8 24

DNA &3S H71317] 91381 Alkaline comet #43H-&
HE35tHt ol & 93t EEPR ¥ H,0.7F B e B4
Aeld F2A vldE AEE 2 T 0.5% low-melt-
ing-point agarose?} 33T ©] E=S 37C A nor-
mal agarose (1% in PBS)Z v|&] &3 &elo|= 9o B
A 21 5E 5% €S oA IDAIHT. Agarose”t
1YstE &, M3EE lysis solution (2.5 M NaCl, 100 mM
Na-ethylenediaminetetraacetic acid [EDTA], 10 mM Tris,
1% Triton x100 2 10% DMSO [pH 10])& ©]-&3}] 4C
ANA 1AL T RESAIZTE WESS Rl SEfol=E
300 mM sodium hydroxide ¥ 10 mM Na-EDTA (pH 13)&
531 gel A719% AX| oA 3087 DNA 2HE 38
g O 30+ B¢ A7 R Eekith Ar|EE +
&fol =2 3-8 SEH(neutralizing buffer, 0.4 M Tris,
pH 7.5)0.2 33| Hi 58 FAH % ff—, 4°C ol A abso-
lute ethanol®2 ©A1Z] T AERAI AT HHgo] 1 A
XE 20 yg/mLe Pl §Ho 2 JAFa ou|XE &G
dnlAes e

7. CHHEIo] 2|9t Western blot &4
EEPR®| 41812 ~E 2 Hoo] ©hE #d FAE52
1 WHskE BEely] st FHlE Akl Ao ly-
sis buffer (25 mM Tris-Cl [pH 7.5], 250 mM NaCl, 5 mM
EDTA, 1% Nonidet-P40, 1 mM phenylmethylsulfonyl fluo-
ride, 5 mM dithiothreitol) S 37}l 4C oA 1AI3F o)A
WA AT Sl e dids EEd & 579
S-S sodium dodecyl sulfate-polyacrylamide gelS ©]
|ote] A7dsS AABAS Gelol 3 ©HES
polyvinylidene difluoride membrane (Schleicher & Schuell
Bioscience Inc., Keene, NH, USA)2. & Ho|AZT}E 1 &
12} @A|(Table 1) A 2]ste] 2ol A 243F o] HH-3-A]
Z1 % PBS-T -&(PBS with Tween 20)°.2 A&} 23F
PAE F2NA 1M A HEAIF T BEgo] ¢ &
SFA ol A enhanced chemiluminescence solution (Santa Cruz
Biotechnology Inc., Santa Cruz, CA, USA)= &g-A|1Z] T
X-ray filmoll ZH3AA s @hld o] el WstE 24
3 Th Immunoblotting= 3] 22} S| 2 AFE-H horse-
radish peroxidase-conjugated anti-mouse % anti-rabbit &)

+ Santa Cruz Biotechnology Inc.oll A 43} Th
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Table 1. Antibodies Used in the Present Study

Antibody Manufacturer Item No, Dilution
p- ¥ H2AX Cell Signaling Technology, Inc. 9718 1:500
y H2AX Cell Signaling Technology, Inc. 7631 1:500
Bcl-2 Santa Cruz Biotechnology, Inc, sc-509 1:1,000
Bax Santa Cruz Biotechnology, Inc, sc-493 1:1,000
Actin Santa Cruz Biotechnology, Inc, sc-47778 1:1,000

8. MMP Hzlo| £3

H0:0 23 mEZ =g o} 7] &7 o 5-2F EEPRO]
oF B35 g3E Sjlsty] f1ste] MMPe] W3t =&
St olE flste] FHIE AEZE 10 #M9
5,57,6,6’-tetrachloro-1,1°,3,3’-tetraethyl-imidacarbocyanine
iodide (JC-1; Sigma-Aldrich Chemical Co.) &2 *]2]3s}
o sl Ad2olA 202 FF RESAIAATE W L
d5qe A7 PBSE HUtete] AlEE FHAZ o

flow cytometerol] 2-8-A1# MMPQ| H3lE FFH o2
4

5ol &

9. ATP g9l £4d

EEPR¥} H,0,7} &5 = B4 A2]d Aol A ATP 4
4 o] sk AESE] A8k luciferase/luciferin-based
system= 2833 Th ol & 95t FHlE Mzl A £
H 30 pge] EZE=E 0} pellet2 0.1% bovine serum al-
bumin, 1 mM malate & 1 mM glutamateS -3t buffer
A (150 mM KCl, 25 mM Tris-HCI, 2 mM potassium phos-
phate, 0. mM MgCl,, pH 7.4)2} buffer B (0.8 mM luciferin
and 20 mg/mL luciferase in 0.5 M Tris-acetate, pH 7.75)ll
AH 2 dEAIHTE 47190 0.1 mM adenosine diphosphate
(ADP)E 718t HE-&-S& 7| AISIAL microplate reader&
ARE-She] 523 RUEIY SFHA ATPS] A &S 2AkSEH
Atk

10. SAX 24

BE 3432 33 whEste] 3431 al Wit gh(mean)
FF= 2 A(Standard deviation)Z YERY o, Z+ AdT 3H
9] ZAEAL Prism 5 (GraphPad Software; San Diego, CA,
USA)E AH8-SF AL one-way analysis of variance test S~
Student t-testE B3l AW A AAe] AR+
2 P-valueZ} 0.05 ©]3FQ1 735l F2ol3k Ao g A
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1. Chang ZM[Z2| ZAl0f| OjX|= EEPRZ} H,0,2| &g
Chang {HA|3E o)A EEPRE] 4Hs}d ~Eg 2 BHE &3}
£ xRS 98t "4 EEPRS] =4 oA 75 AT
o]Z 93l thF3 B 59| EEPRS W% A g]ste] 2447t
HjeFet & MTT 41 Akt 1 A3, EEPRO| A
FE7FS5 pgmL olatllAE ARl MEEAES HES
T e, 7.5 pgmL ©]’d2] EEPRO] A 2]% Chang It
M FEo| M o|EZ 07 A AEEo] ZAF UK Fig. 1A).
oF2# Chang JHH| 3ol 448t ~EH 25 FEst7] 98t
A H,0,5 AHE3F 2™, H0, ©5 A Eldll 2 Chang
A2 L] AEE-S EA% ﬁﬂr 0.3 mM ©]/¢e] A zlatol
ARE o)A EE A7 BEE ATHICs=0.67 mM;
Fig. 1B). ©] Z3}ol| F3}ed Chang THA| o) 4}z ~Ew]

25 8] A 0.9 %E‘: ok 60% AL HEE
ZHAE HQl 0.5 mME AAsFY o, o] thdt EEPRY

RE GIHE 2] 17 AT SR MEEA0] Yeht

A G s ugmLE AR FF APS FAS,

2. H.0:0l 23t Chang ZHMIZS| Z4| M0 OJX[=

EEPRS| HEt

A 254 Aol AAE FEF IO E H000 <
3k 4k8lA ~Ef A2 RE] EEPRY BE a7 2AMSH
7] 918k 5 ng/mLe] EEPR T 0.5 mM2] H,0. 5 24A13F
ok t= 0 2 X3k A, EEPRES 1AZF A8 & HO, S
2413 e 27004 243 ¥ FE Chang JHAIEE o
FoE MIT 45 AAIsth 1 A3, EEPR-ES H0,0
©|gt Chang A X 2] AEE AsHe AHEeHA &2 U=
ol vl frolz o' o AE ATkFig. 2). oH&El ¥4 o
X o B2 A AREE A ARl NAC A 2loll A
T HO0 o7 AlEZ=Age] fFoHo® AU
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Fig, 1, Effects of EEPR and H,O» on the growth of Chang liver cells,
Cells were treated with the indicated concentrations of EEPR (A) and
H.O, (B) for 24 h, The cells were collected and an MTT assay was
performed, The data were shown as mean=standard deviation obtained
from three independent experiments (P<0.05 compared with the control
group). EEPR: ethanol extract of Polgalae radix, H,O,: hydrogen
peroxide, MTT: 3-(4,5-dimethylthiazol-2-yi)-2,5-diphenyltetrazolium bromide,

Cell viability (%)

+ - + - EEPR (5 pg/mL)
- + + + H,0, (0.5 mM)
+ = = + NAC (10 mM)

Fig, 2, Protective effects of EEPR against HO.-induced cytotoxicity in
Chang liver cells, Chang liver cells were treated with 0.5 mM H,O, for
24 h after pre-treatment with or without 5 «g/mL EEPR or 10 mM NAC
for 1 h, After treatment, cell viability was examined by the MTT assay.
The data were shown as meanzstandard deviation obtained from three
independent experiments (P{0.05 compared with the control group,
"P<0.05 compared with the H.O,-treated group). EEPR: ethanol extract
of Polygalae radlx, H,O,: hydrogen peroxide, NAC: N-acetyl cysteine,
MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide,

3. H20:01 2Jt Chang ZHMIZS| MIZAE RE0f OjXl=
EEPRS| Y&t
Th-2 Chang ZHAIZlA] HaOl <13 A
o o8] A== o] EEPRE] HlZARE
Aol e AE RIS o) F 95}

o] dojt Al9] Fof| A BolH oz AHE

17} B
Aok
2 Al

Ry
o] A0
=20an

i
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A) H,0, (0.5 mM)
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. m
m
b}
C.
=
=3
- - |
L
+
B)
40
*
g
P 30
©
o
o 20
8 )
2
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o
<
0
- - + + EEPR (5 pg/mL)

- + - +  H;0, (0.5 mM)

Fig. 3, Attenuation of H.O,-induced apoptosis by EEPR in Chang liver
cells, Cells were treated with 5 w«g/mL EEPR for 1 h, and then
stimulated with or without 0.5 mM H,O» for 24 h. (A) The DAPI-stained
nuclei were pictured under a fluorescence microscope (original
magnification, x400). The representative photographs are shown, (B)
The cells were stained with FITC-conjugated Annexin V and PI for flow
cytometry analysis, The percentages of apoptotic cells were determined
by counting the percentage of Annexin V-positive cells, Data were
expressed as the mean=standard deviation of three independent
experiments (P¢0.05 compared with the control group, "P{0.05
compared with the H.Ox-treated group). H.O»: hydrogen peroxide, EEPR:
ethanol extract of FPolygalae radix, DAPI: 4,6-diamidino-2-phenylindole,
FITC: fluorescein isothiocyanate, Pl: propidium iodide,

Nt

chromatin condensation)®ll ™-& apoptotic body2] 343
DAPI G4 &3] ARSI Fig. 3ACI4 & 5 ¢
o], HoO,Rto] ©=0 2 HzlH vjA| oA vjFE Chang

Zo e MEAFEC] FEEHIYSES oJr]ehs GAE
&5 9 apoptotic body B/d2] SV HREUOLY, o]
3 " WS 5 pg/mLe] EEPRO] EA8h= 230l
A R AEed A E AL BEEA ettt ok2E H0,
o ofa] e MEZAPEe] gk EEPRE &%52 AHTA
o2 37}st7] 918t annexin V-FITC/PIL 015 A& 55
flow cytometry +4& AAIgH A3, H0, ©5 A 2laell
A izl vis) AlZAPE i Az HE7}E dAF)
718k o EEPRO] A 2]l A= H,0, ©= A2l
of vl fre]Ho® AAHNSS & 5 AATHFig. 3B).
o213t 3= EEPRO| 4F8}H 2Eg 2o il Alz54
RS @371 AlZAFE A9 A4 Aol des 9
sh= Zlolth

Lo r.,:a Mt o oo

v
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4. H,0,01 23t Chang ZIMIZZL| ROS 4-doil Ojx|=

EEPRS| gk

Chang ZHA|Z A H0, A2l o3l a8 AlE=4
2 A AP fxol gk EEPRE] E& B9V} 4kshd
Eg 9] AHAQA At &3 W ZRAAE 2AFst7] 918}
o] ROS Al PIX & F&FS ZABIALE o] & 95t
0.5 mM2| H,0, T5°0=2 147t B9 AEskAY, 5 ng/mL
9] EEPRS 1A1ZF AAE] & H0.00 A 1AIZE =&
Chang HAIEE OS2 DCF-DAZ
tometry 2492 AAISFATE Fig. 4A, Boll e $53% A
ste] Aol A & F Ax0l, 0.5 mMe] H,0, B AT
ANxe thzrel viste] AAE4A ROS Aol F71sk3dT
J8]al EEPR T AglrellAle ti&) vlarste] 2 W)
= BEEA LA EEPRS H.0.00 251 =% ROS
RS BH O sl o, o] NAC AgroA s
AR UERgt) =31 Fig. 4C, Do) &% dn4& o] &
g HE A= ROS S ov|shs 25 339 =7t
H0, &= Aol A= w4 ZsiAl Yebst Sy EEPRO]

EAT= 204 Y Chang A A= A8 2

AAE 2 flow cy-

AEk o]H3 A= HO0l ¢J3F Chang THA 2] AY
E& At @ MEAFE JAo "= EEPRE] F3Fo] ROS
Age) aiady WHE dBAdo] AS 9F g

5. H20.01l 2J$t Chang ZtMIZES| DNA &40i O|X|=
EEPR2| 3t
o]/gell A e EEPRE] 4FslA 2~Ed 229 9% ROS
A = AZAFE A 37} DNA €442 aiekat A
o] JE=AE ZARIATE ol F Y5t Comet 4% ol
oIt DNA &4 A58 33 43, 07 &5 Aed
Chang TFH|Z A= DNA </¢ol o2 comet tail2] EA

gk
ZANME UERT o2 SEHA AEE AH(Fig. 5A).
The2 DNA ©]F W &4 A2 de] AH8Ee yH2AX
il o) Q14ksKp- y H2AX, serine 139) 55 vlw gk 2
, H,0.7F #1218 Chang A ol A= dlZwtol vt
yH2AX T o] A HQ1 ddol= T W} §lo] U4t
37} w9 S7FeFA o, EEPRO] Sk 2 ollA = o]
g dAbo] TEEA EUTHFig. 5B, C). WA H,0,90

A) = + EEPR (5 ug/mL)  C) H,0, (0.5 mM)
R . +  NAC (10 mM)
T = T T
" 321% XTI T 1.87%)
= .
o 3
S ]
& » P
5 - T - I 3 -
E-3
€ " 4241 Tz Ta21ey | 2 &
= + =
(4 -~
3 A
o
DCF-DA Fluorescence
B) D)
50 " 12
*
3
2 4 § 10
[}
o o 8
22 2 gz
=3 c [
g 1 5 S 6
S = 20 + S 3
= £ SE 4 t
: 2
2 S 2
0 0
- + = - + - EEPR (5 pg/mL) = + - + EEPR (5 pg/mL)
- * + + + H,0, (0.5 mM) - - + +  H,0,(0.5mM)

+ NAC (10 mM)

Fig. 4, Prevention of HO--induced ROS accumulation by EEPR in Chang liver cells, Cells were pretreated with 5 #g/mL EEPR for 1 h, and then
stimulated with or without 0.5 mM H,O, for 1 h, (A) After staining with DCF-DA florescent dye, DCF fluorescence was monitored by a flow
cytometer. (B) The data were shown as mean-standard deviation obtained from three independent experiments (P{0.05 compared with the
control group, 'P(0.05 compared with the H.O,-treated group). (C) The fluorescent images were obtained by a fluorescence microscope (original
magnification, x200), These images are representative of at least three independent experiments, (D) The relative intensities of ROS were
quantified and the results were expressed as mean+standard deviation (P{0.05 compared with the control group, 'P{0.05 compared with the
H.Oo-treated group). H.O,: hydrogen peroxide, ROS: reactive oxygen species, EEPR: ethanol extract of Folgalae radix, DCF-DA: 2'7'-

dichlorodihydrofluorescein diacetate, NAC: N-acetyl cysteine,
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Fg. 5. Protection of H.O.-induced DNA damage by EEPR in Chang
liver cells, Cells were pretreated with 5 #g/mL EEPR for 1 h, and
then stimulated with or without 0.5 mM H,O. for 24 h, (A) To detect
cellular DNA damage, the comet assay was performed, and
representative images of comet assay were taken by a fluorescence
microscope (original magnification, x200). (B) The cellular proteins
were prepared, and p-yH2AX and yH2AX protein levels were
assayed by Western blot analysis using an ECL detection system,
Actin was used as an internal control, (C) Bands of p- y H2AX were
quantified using Imaged, normalized to yH2AX and ratios were
determined, The measurements were made in triplicate and values
are expressed as the meanzstandard deviation (P{0.05 compared
with the control group, "P<0.05 compared with the H,O.-treated
group), H:Oo: hydrogen peroxide, EEPR: ethanol extract of Polygalae
radlx, ECL: enhanced chemiluminescence,
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Fig. 6, Attenuation of HyOz-induced mitochondrial dysfunction by
EEPR in Chang liver cells, Cells were pretreated with 5 «#g/mL EEPR
for 1 h, and then stimulated with or without 05 #M HO, for 24 h,
(A) The cells were incubated with 10 uM JC-1 and the values of
MMP were evaluated by a flow cytometer, (B) To monitor the ATP
production using a luminometer, a commercially available kit was
used., The results are the meanztstandard deviation obtained from
three independent experiments (P(0.05 compared with the control
group, 'P{0.05 compared with the H.Oo-treated group). H.O:
hydrogen peroxide, EEPR: ethanol extract of Polygalae radix, JC-1:
5,5',6,6'-tetrachloro-1,1',3,3'-tetraethyl-imidacarbocyanine iodide, MMP:
mitochondrial membrane potential, ATP: adenosine tri-phosphate,
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Fig. 7. Effect of EEPR on the expression of Bcl-2 and Bax in
HxOo-treated Chang liver cells, (A) After treatment with 5 «g/mL EEPR
in the presence or absence of 05 #M H.O, for 24 h, the cellular
proteins were prepared, and the protein levels were assayed by
Western blot analysis using an ECL detection system. Actin was used
as an internal control, (B and C) Bands were quantified using ImageJ,
normalized to actin and the ratios were determined, Data are presented
as the means+standard deviation of three independent experiments
(P0.05 compared with the control group, "P¢0.05 compared with
the H.Oo-treated group). EEPR: ethanol extract of Folgalae radi,
H.Oo: hydrogen peroxide, ECL: enhanced chemiluminescence,
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