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Study of the Cytotoxic Protective Effects of Jinsimyusaeng-hwan
(Modified Qjayeonjong-hwan) Against Oxidative Stress
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Abstract

Objectives : This study was conducted to evaluate the cytotoxic protective effects of Jinsimyusaeng—hwan
(Modified OQjayeonjong—hwan) against oxidative stress,

Methods : 1,1-diphenyl—2—picrylhydrazyl (DPPH), 2,2 —azinobis—(3—ethyl—benzothiazoline—6—sulfonic acid)(ABTS)
radical scavenging activity and ferric reducing ability of plasma (FRAP) method were used to estimate the
antioxidant activity of Jinsimyusaeng—hwan, C2C12 myoblasts were used to reevaluate the antioxidant
effects. And apoptosis analysis, mitochondrial membrane potential analysis, measurement of intracellular
reactive oxygen species levels were conducted to investigate antioxidant activity of Jinsimyusaeng—hwan,
Results : In comparison of DPPH free radical and ABTS cationic radical scavenging activity, it increased as
the concentration of water extracts of Jinsimyusaeng—hwan (WEJ) and 70% ethanol extracts of Jinsimyusaeng—
hwan (EEJ) increased, In the results of comparing the total phenol content and reducing power using the
FRAP method, extracts with high total phenol content also showed high reducing power, In comparison of
the protective effect against HoOs—induced oxidative stress in C2C12 myoblasts, WEJ had no significant effect,
but the EEJ inhibited HoOs—mediated cytotoxicity in a concentration—dependent manner, The cytotoxic
protective effect of EEJ against oxidative stress in C2C12 myoblasts was correlated with their inhibitory
effects on HoOs—induced apoptosis and cell cycle arrest, In HoOs—treated C2C12 myoblasts, the apoptosis
inhibitory effects of EEJ were associated with suppression of mitochondrial dysfunction and DNA damage.
The protective effect of EEJ against HaOo—induced oxidative stress in C2C12 myoblasts were directly related
to the inhibition of ROS generation,

Conclusion : Jinsimyusaeng—hwan extracts have cytotoxic protective effects against oxidative stress, and

it was better in 70% ethanol extract than in water extract,
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AFSHA A Ed A (oxidative stress)= %“é/d' =
(reactive oxygen species, ROS) 2 &2 AZF(rea—
ctive nitrogen species, RNS)¥} Z-& AlskE(oxidi—
zing species)?]| A|E W &3} 3iksl B4 (anti—
oxidant activity) Ato]e] EFgoa Aogry) &
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29} 7150 =g ANE ZeA?, B3], ROSE

Z2 n|EZE ol mitochondria)ollA] A34de] ==, ROS
FAL nEFZEo} 715 Aololl 71oid 4= Itk ROS
o] 1) A4k n|EFEg]o} uto] Falyd wstof whE w
EFZc o} 9 A9 (mitochondrial membrane poten—
tial, MMP)& #&AlXIt} o] & Qlste] n|EZEe|o}
o] Wit efuf Atojof] EASH= cytochrome c@f -2
MZAPE 27 QRS0 AZAZ HE=E|T caspase
cascade”} Z/3tE| o] mEFZE ol —ulj7) A|:ZAME
(mitochondria—mediated apoptosis)g G-EaH ™),
of&d] mEFEZol] 7]5 &4 Bt B @2 ROS
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7] 9J51] 1,1—diphenyl—2—picrylhydrazyl (DPPH) 2
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nic acid) (ABTS) 2jtjzr 47 4353} ferric reducing
ability of plasma (FRAP) &4 &4¥-S o|-&sF3ct
o]5 7]ZR in vitro AE AFA A FAs} 4 &
5= AB7IsE| fleiAe C2C12 ZothlEE ©]8513
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Table 1. Composition of Jinsimyusaeng—hwan used in the present study

oo ‘MotH(Herb name) K] 24 ST 9)
Fapd - Lycci Fructus Z g 90
Yo T Cuscutae Semen > it 70
TET Ligustri Fructus il T 70
B Rubi Fructus 3=t T 50
M- Broussonetiae Fructus == B 50
BRI Planaginis Semen > T 30
A Raphani Semen Qe FET 30
s Crataegii Fructus == B 30
Firk T Maximowicziae Fructus i RE 10
eI Corni Fructus =y £y 10
e 440

= =11

LulEZ(ultra—sonification extraction)® F&%
Azs5it, o5 flote] = &7]0l TrekAel 70%
[Ehe-S 318 & %28u} =% (Power sonic 405, SJ
BioLab, Anyang, Republic of Korea) HFEHo| &4
UL = sto] 40 KHz 2502 71ste] 2417 58 =&
skeich A% 2552 o] 7X(Whatman No, 3
filter paper, Whatman International Ltd., Maids—
tone, UK)Z o35t ths BuflE 74518557 (Eyela,
A—1000, Tokyo Rikakikai Co., Tokyo, Japan)Z ©]
B3lo] 539, 5 FEE2 5A10x7(FD3508,
Ilshin Co., Seoul, Republic of Korea)ollAl 2 7Ax
sto] FABlsoit, 559 e AXTEE 7
o7 ghibslelet, o] d4 F=EE(water extract of
Jinsimyusaeng—hwan, WEJ)< B-E ZR40] o
Bk =25 (ethanol extract of Jinsimyusaeng—hwan,
EEJ)L dimethyl sulfoxide (DMSO, Sigma—Aldrich
Chemical Co. St. Louis, MO, USA)®]l 200 mg/ml2]
FER 550 AR AR —20CollA] Haksigl o,
Aol wel HdstA gAste] ARSI,

o N

2

2. 1,1—diphenyl—2—picrylhydrazyl
(DPPH) 2tC|z &7 &Y &3
DPPH gft|Zof i3t 559 4H &< S5t
7] $1all, wigkEel 8-8iA1X1 0.4 mMe] DPPH (Sigma—
Aldrich Chemical Co.) &9 150 ul9} t}oFst sx=
(0.15625 ~ 20 mg/m)= 3|43} & ZH2ke] HA4
3 25 100 ulE F7Fskal 377 Col|A] Aol HhgA|

7k 305 & microplate reader (Molecular Devices,
Sunnyvale, CA, USA)E ©]&3}o] 518 nmolA &3%=
£ 2751t} FPYEAEC 2= trolox (Sigma—Aldrich
Chemical Co,), A2+ 2= 0.4 mM DPPH &9
of =& Al MigkEE 7Iste] ARSI RES-E)
it S8 Aiks 2/dviEatel gt S5E29 DPPH
gz oA SEE WESE e o, thao] 4]
= o|g3sto] ALkt

DPPH radical scavenging activity (%) =
(1-0.D. of sample/O.D. of negative
control) x 100

3. 2,2'—azinobis—(3—ethyl—benzothiazoline
—6—sulfonic acid) ABTS 2}C|Zt A7

St =X
=20 —|Jo

offgho] gallA1Z1 7 mMe] ABTS (Sigma—Aldrich
Chemical Co.)2} 2.45 mM2] potassium persulfate
(Sigma—Aldrich Chemical Co.)& 1:1(v/v)2] Bl &=
S3peto] ehaxollA] 244Kt FRF HESAIA ABTS 4ol
< gedE FAAFH 1% AR Aol ABTS &
HO] FFw=7} 734 nmoflA] 0,7~0,80] H=E 3|43}
of ARgslic 123 0.15625~20 mg/mle] thekst
FEO 55 10 ulet 33 ABTS €94 190 ul& &
33to] 67 B2t WE-A]Z] & microplate readerE ©]
&sto] 734 nmollA =S ST, P
© 2% trolox, SANRTOEE 343 ABTS &4

—T
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ABTS radical cation scavenging activity (%) =
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AP AY L& A% 7 225 50 ull 2%
NaxCOs 1 ml& H7Fslal 28 59k Aol 9hE-AI 7Y,
71 & Folin—Ciocalteu (50%, v/v, Sigma—Aldrich
Chemical Co.) A19F 50 ul& H7FskaL Eqtste] haof
Al 3087F HES-A)7]1 & microplate readerE ©|-835}1¢]
750 nmollA FFEE S5 EEEEE gallic
acid (Sigma—Aldrich Chemical Co.)& AMESlo] &
THAE AL FEEY HeA IRE d
mg gallic acid equivalents (GAE)/g of sample dry
weight (DW)& el ok,

_I

5. FRAP &4 =31

FEE9 S SHsk7] i, 300 mM acetate
buffer (pH 3.6), 10 mM 2,3, 5—triphenyltetrazolium
chloride (Sigma—Aldrich Chemical Co.) ¥ 20 mM
FeClyE 72 10:1:1 (v/v/v) Q] B]&2 &3slo] 37C
oA 2087F WESAIA FRAP AlokE AlZsI3ith, 240 ul
O] FRAP Alofeo]l Z}zke] 255 10 ¥ 78t &
At & Ad2oA 587 BESAIZIAL 593 nmollA &%
L5 S43I}. Gallic acidg AREdte] F FA4S
25t on, FE-E mg GAE/g of sample DWZ
e ST,

6. M= HHS

B ASS Qlsf AR C2C12 o= American
Type Culture Collection (ATCC, Manassas, VA, USA)
o2 HE skt C2C12 A|3Eo] viFe $5he],
Dulbecco Modified Eagle Medium (DMEM, Welgene
Inc., Daegu, Republic of Korea)o] 10% fetal bovine
serum (FBS, Welgene Inc.), 1% penicillin—strep—
tomycin (Welgene Inc,)S Z7fslo] ARgsI9Iom, 37C
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2 5% COy, Z7A0A wjorslac),
7. M= M=g =d

Alzo] &S S745H7] fIste] C2C12 N2E 6
well—plateo] 1.5 x 104 cells/well®] E==2 seeding
shi1 24417k 9 22 0 wiksilch, 1 % 4 %
Lo FEEES 1A AASIAL 500 uM =2
H>0; (Sigma—Aldrich Chemical Co.)S 24A17F =2t
AeJalsict CCK 8 89(Abcam Inc., Cambridge, MA,
USA)Z Hi# 9] 10%°] siFsts &= 2 wellof
Aelstar 1A1ZF 5t RESAIX] & Whg-HS 96—well
plateZ %7 microplate readerE ¢85} 460 nm
oA FFEE SHSHAT. Ao 2L 2
712(100%) 0.2 3tof, A2jite] AJeiAQl WEeS
EHUiSlt}, ok Y oA viekE Ali2Eo] FHE
Hol= =HFu])7(Carl Zeiss, Oberkochen, Germany)
slof|l A Eksteit,

8. 4', 6—diamidino—2—phenylindole
(DAPI) & =M

C2C12 Aol 2}2}9] &= HiOr5 24413 5%
2|3t &, AIZEE 4% formaldehydeZ AF2ol4 10&
ot IAAF L, C2C12 H|*EE phosphate buffered
saline (PBS) 2.2 A|A3}1L 2.5 ug/ml2 343+ DAPI
fol(Sigma—Aldrich Chemical Co,)S *&|slo] o4
of| A 10+ &<t AMSIGIT), 1 &, AliLE PBSE A4
4 AZX & mounting &N} cover glass=Z G
DAPIE FA1E AJazo] 312 & u|4(EVOS FL Auto
2, Thermo Fisher Scientific, Waltham, MA, USA)
= o]8dfo] TSIt

9. M= F7| &3

C2CI12 Aol ZF A F5& A HOx 5 28t
3L 24A17F F, A5 Rk =3t AlsZ= BD
Cycletest™ Plus kit (BD Biosciences, Franklin Lakes,
NJ, USA)9] trypsin N3} trypsin inhibitor/ribo—
nuclease A -85 Fal 27} 10 F8F Af==0llA vk
Al7]aL mpAERO 2 PI goe YAl 4T, YaoA 107
EQ HRSAIRT, 12]al REGAIX] AliEs= flow cyto—



HRZ 9| 2011 Ast ASA T3t FASME

meter (Accuri C6 flow cytometer, BD Biosciences)
£ AREsto] EA5IIT) AlEAbE o] HEFA HrE 9
sto] sub—Gl7]e) ok AlEe] Hl=E Z459Tt,

10. Annexin V—fluorescein—5—isothio—
cyanate (FFITC) @Mg E5t

apoptosis &A1

NZAFE F2=9 & o2 A 242 flst] A
71014 et FYe 24 wigE Al2E st
o] FITC Annexin V apoptosis detection kit (BD
Biosciences)g ©83}o] AlzALe] #4 {Holl w} flow
cytometerg o]-83sto] EA5tqtt o]& flate], =3
H Ao kto]l A% binding buffergs £§51a1
FITC—annexin V ¥ PI 948 F7lslo] 208 <t
FAsEATt A AlZoA el FY s 54
37] &3} flow cytometerS 0]3—6}@‘ o ANEAHo]
55 AMEZE annexin VI/PIT 2 annexin V'/PI* Al
39| HIEE AESIGL o= Apoptos1s %719]] annexin
Vol gAo] E|a1, apoptosis &7 @AZ 71d Ploj
oJg do] HME= 943]% o]-85}o] apoptosis 27|
*ﬂi@r S7IA13E Hles 4RSSl HAIAQ] apoptosis

HlES Hax} ﬂo]‘:}

-
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11. & EHHE 23| Y Western blot 24

A AE Aof gk RS FEEY e B
2ol glofalis SAAFES] el WskE Habd S0l
Bt ol SIstol theyet Ae) A4 HerE
AIEE 43519, lysis buffer [250 mM NaCl, 25 mM
Tris—Cl (pH 7.5), 5 mM ethylenediaminetetraacetic
acid (EDTA, pH 8.0), 1% NP—40, 1mM 4—(2—
aminoethyl) benzenesulfonyl fluoride hydrochloride,
5mM dithiothreitol ¥ protease inhibitor cocktail]
£ Z7hstar 304 Bt 4TolA WESAIHTE WRSHS

14,000 rpmoll A 305 59t 914 Halslo] & thug
o] Egtelol g 43NS s Az A

o2 vhlzl ek A2K(Bjo—Rad Laboratories, Inc.,
Hercules, CA, USA)S o]83}9d 595 nmoj|A] mic—
roplate reader® thld F=E ZAsIG0ct 2 AE &
3ug/ule] =g TlEs ekelal Laemmli sample
buffer (Bio—Rad Laboratories)?} 1:1 (v/v)2 &35t

HexigSst 7tdd) F&22 ME =4 ES 110

Act

Bt ot

5 95O 5105 Eob 71els}a Al A7l =
—20ColA Esiyit, B2kt Fe) TS sodium
dodecyl sulfate (SDS)—polyacrylamide gel2 ©|-&3}
o] 7]9%%3}3L nitrocellulose membrane & Zo]A]
Zch, dhf o] HolE membranes 5% skim milk
OF 1A Bt =20l A HRSAIRI S 2 A v]5o] 4] vk
= AFSIQlaL, o]F A T A 13f A9} 2
24 GAE A= A8-A17]1 & enhanced chemilu—
minescence detection kit (ECL, Thermo Fisher
Scientific)& o-§5to] THHAL] WS AZtEsIGIaL o]
u]z] B4 2| (Fusion Solo S system, Vilber Loumat,
Collégien, France)E ©|-83to] EA431ct &2 Ao
AREE A JH= Table 200 AT

12. MMP (Aym) 24

5,5,6,6—Tetrachloro—1,1, 3, 3—tetraethylbenzimi
dazolylcarbocyanine iodide (JC—1)2 Agiz o=z U]
EFTgolE dMEh, MMP7} ZhAaste| oet A4 3§
Lol = Fago g 7ldo s o] HEk 4= Qo] MMP
£ 27517] Sistol dimAo® AgHm gk C2012
Alzzo] ZaRAgh 255 9 HoOx5 A skl 244
7 H, AxE ST, AT AlEZe 5ug/mle]
JC—1 (Sigma—Aldrich Chemical Co.)2 2 Al2of A
2042 &3 GASIGITE T & PBSE MRS thA] Al
3la2 MMP2] H3IE flow cytometerE o]-85}o] B
S5,

13. MIE LH EMAF(ROS) =& X

H0, @ A48 3580 B Bl £ 22
w2 Al Y ROS 2] HelE 3@3}71 s 2,
7 —dichlorodihydrofluorescein diacetate (DCF—DA,
Sigma—Aldrich Chemical Co,)E ©]8slct 2 A%
A 325 9 H202 Hg] & 10 uM2] DCF-DAES 7}
stof 20+ &%t 37TColA FMsEtAt O™ v, Al
325 38k flow cytometer W BFFAT|HE o8-
sto] A2 W ROS 49 ¥gks 574 2 W&skoit,

14, 74 &M
FZH2Hstandard devi—

THmean) =

117



chietolletel

o

Jon

FS|X| M28R M25(2024 A 82)

ation, SD)& UeRon, mE 54| 242 GraphPad
Prism 8.4.2 (GraphPad Software, Inc., San Diego,
CA, USA)E AME3ISIH, tFs vlaus 915k o9l B4k &
A (ANOVA) T Tukey®] AR 7S AAISH] p<0.05

Geld BAA fol4 olie Ak

£ AFolN ALG3E WEJ, EEJO] AJej34 wlast
7 $1 e 7 2B e 2HE EAl) A8

w
S
N
(s}
S
—_
©
-3
X
-9,
32
-

OAHS
2. TIMRM2

st g+ 2 of
DPPH X7 2iC|Z A7 24 Hlw
F=E9| A vluslr] $J& DPPH A &
gz 47 &4 S5t DPPH 2oz &4 &
& WEJ, EEJ9| =7} S7I5te] whet S7hstlt,
5mg/mlo| =2 WEJ, EEJoA g z2+2] trolox
(100 ug/m) ¥t} =2 DPPH izt A7 &4L U
ERiQIT) $H, 7HY 2 skollAe] DPPH A1 &
Oz &4 LS EEJ7) 108.0%% EEJ7}F WEJ =T
A e

=2 ABTSE o] 83 a2 Hrtstgl o,
ABTS ¢fol iz &7 &4 WEJ, EEJO] 5%
o)X o R Frlslglrt, 1e8il WEJ= 2.5 mg/ml ©]
4}, EEJE= 5 mg/ml o[/de] Frolx] FPtztoR
ARESE 100 ug/mle] trolox RC} 2 ABTS o]
gl 27 245 vehilon, EEJY 7F =2 5
of| 4] ABTS ol gt &7 &2 93.6%= et
Wik,
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acid® HEZAR 3] 24

o, 1 A3 WEJ7} 154.85 + 0.37 mg GAE/go =2

2L
et
e
H
1
>
filo
s
o
p#
2

ot
Ej
H
=)
Wi
Ny
N
il
5
=
©
Q.
[oN
i
5]
N
it
i)
hu
i)
2
2

J3k 3 TAE o8sto] Yty WEJ7E 142,50 £

3.31 mg GAE/g= EEJ 104.81 + 1.19 mg GAE/gHt}

=2 RS el oie] AatoA] & 4= 910l

WEJ, EEJ®] ¥ mlis 3=k} FRAPHS o]-83t 3hele

S vud] B F Hlis o] 12 FEE0| Y
5O

EZ A UeRdeE ST 4 QASIHh

5. C2C12 MIZOM H0.2 |S=E
AStd AER|A0| CHEE WEJS| HEE

AEd AEd| A0 gt WEJS] B aikE R16}7]
3l At 544 ARSI, C2C12 Lotz WEJ
£ 0.1mg/mloAFE 1mg/ml7A| 9] thefet s=
Aefgh & 2447k F] CCK8 WHS ol-g-sto] A2z A=
&5 S5k 0.8 mg/ml ©5te] FEollA= 79
ARl Mz =45 JehiAl gdthFigure 1A), w2t
A AERS 8auks 2Rlsky] 913 WEJQ] Aelsks
Al =488 UehlA] g2 552l 0.8 mg/ml& XL
TR ARt o]¢ A Hasttt HhO.R F
Sk AlSH AEEAE Al Y AR &4 fEEt]
Az APde] w2 MZ BEE A 2t ok
o ASH AEHAE FE5H7] 913 HeOp Aol ut
B A YEE A= 0.5 mM o]AHY] o) A RE]
Lojxor ZrastghFigure 1B). HoO:Z 0.5 mM
TR AEgh Al AEg0] 63.7 + 4.8%= YERE A
s vigo R Ak AEH A tigh AR S Fi}
£ 2RI $13t Ho0p9] AHE)sr 0.5 mM=E A%
akgich 71 A3, 0.2, 0.4 1831 0.8 mg/mle] WEJE
AA g o] A A28 HoOoW A E|et w2 Al
32 &g vlaske] §-o1F Q1 2ol 7h yehbA] grof
HyOp 2R3 A2 H40l| sl B35 aats yephl|

Qoke-e 1% 4 YeiekFigure 10).
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Figure 1. (A) Effect of WEJ on the cell viability in C2C12 myoblasts, (B, C) Effect of WEJ on H:02 — induced
cytotoxicity in C2C12 myoblasts. (B) Cells were treated with indicated concentrations of H0, or WEJ alone for
24 h or pretreated with or without WEJ for 1 h before 0.5 mM HxO. stimulation for 24 h. Cell viability was
analyzed using CCK8 assay. Data indicated the mean + S.D. (n=3). "p<0.01 and ~"p < 0.001, compared

with untreated control cells.

6. C2C12 MIZ0IM H.0.2 REEl

A5 AE| A0 CHEH EEJS| HEF

A AEd|2of gt EEJO] HE aiE ERls)7]

Il

RS

1o

oo" mb

rlr

Table 2. Antibodies used in the present study

3 27 A4S 98 ERJ7F C2C12 Ao 1)z
S AR EEJE 0.7 mg/ml ol4ke] 5=

oA FeFoR AR AgEgo] TAsIIrHFigure 24).
ks o]% AL FEJO| A 5% 0.6 mg/mlZ A
st Figure 2Bof YeRH vEe} Zo] HyO00 23l
AAagh AlE BEES 0.2 mg/mle] EEJO SJaliii= &
o)A Ql zfolE YAl AN 0.4 H 0.6 mg/ml
o] EEJO|| oJsfiAl= ozt thH] 242} 76.1% X 81.4%

Antibody QOrigin Catalog no. Company
DR4 mouse monoclonal Sc—32255 Santa Cruz Biotechnology
DR5 rabbit polyclonal sc—"7192 Santa Cruz Biotechnology
Caspase—3 mouse monoclonal sc—56053 Santa Cruz Biotechnology
p—yH2A X rabbit polyclonal #9718 Cell Signaling Technology
B—actin mouse monoclonal sc—8432 Santa Cruz Biotechnology
Bax rabbit polyclonal CL647-50599 ProteinTech Group
Bel-2 mouse monoclonal BS1511 BioWorld
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Figure 2. Effect of EEJ on H.O-—induced cytotoxicity in C2C12 myoblasts, Cells were treated with the indicated
concentrations of EEJ or 0.5mM HxOz for 24 h or pretreated with or without EEG for 1h before 0.5 mM HxO»
stimulation for 24 h. (A and B) Cell viability was analyzed using the CCK 8 assay. Data indicated the mean *
S.D.(n=3). 'p<0.05 and “"p < 0.001, compared with untreated control cells; 0 < 0.05 and *p < 0.01,
compared with H.O—treated cells, (C) The morphology of the cells was visualized under an inverted—phase
contrast microscope (x 400). (D) The DAPI—stained nuclei were observed using a fluorescence microscope
(Scale bar =10 ym). (C and D) Representative images were presented.,
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Figure 3. Effect of EEJ on changes in cell cycle distribution of HxO—treated C2C12 myoblasts. Cells were treated
with or without the indicated concentrations of EEJ for 1 h before treatment with 0.5 mM HO. for 24 h, After
staining the cells with Pl solution, flow cytometry analysis was performed. (A) Representative histograms of flow
cytometry were presented. (B) The average percentages of cells in each phase of the cell cycle, except for
cells belonging to the sub—G1 phase, were displayed. (C) The frequencies of cells belong to the sub—G1 phase
were calculated. The results were expressed as the mean = SD obtained from three independent experiments.
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Table 3. Effect of EEJ on H:O,—induced changes of cell cycle distribution in C2C12 myoblasts.

Group GO/G1 (%) S %) G2 /M (%)

Control 69.0 = 0.3 95 £ 04 21.6 £ 0.6

EEJ (0.6 mg/ml) 68.5 + 0.6 3.2 + 0.1 28.4 + 0.6

H>0; (0.5 mM) 346 + 1.3 1.3 + 0.1 541 + 14

EEJ (0.2 mg/ml) + HxO2 (0.5 mM) 38.5 £ 0.2 1.7 + 1.2 499 + 14
EEJ (0.4 mg/ml) + HyOs (0.5 mM) 39.7 £ 0.2 137 + 1.8 46.7 £ 2.1
EEJ (0.6 mg/ml) + HyO9 (0.5 mM) 415 £ 0.9 16,5 + 0.1 421 £ 11
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Figure 4. Inhibition of H.O-—induced apoptosis by EEJ in C2C12 myoblasts. Cells were treated with or without the
indicated concentrations of EEJ for 1 h before treatment with 0.5 mM HO for 24 h. (A) After staining with
annexin V-FITC and P, representative profiles by the results of flow cytometry were presented. (B) The

percentage of apoptotic cells was determined by expressing the numbers of annexin V+ cells as a percentage

of all cells. Data indicated the mean = S.D.(n=3). = p < 0.001, compared with untreated control cells; ¥ < 0.05
and " p < 0.001 compared with H.Ox—treated cells.
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Figure 5. Effects of EEJ on the expression levels of HO-—induced apoptosis—related proteins in C2C12
myoblasts. Cells were treated with or without the 0.6 mg/ml EEJ for 1 h before treatment with 0.5 mM H.O- for
24 h. Total protein was isolated from cells, and the equal amounts of proteins were separated using
SDS—polyacrylamide gels. Then, the separated protein according to molecular weight was transferred onto the
membranes. The membranes were reacted with the anti—-DR 4 and 5, anti—caspase—3, anti—p—yH2A.X, and
visualized using an ECL detection system. B—actin was used as an internal control.
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Figure 6. Inhibition of H.O-—induced mitochondrial dysfunction by EEJ in C2C12 myoblasts. Cells were treated
with or without the indicated concentrations of EEJ and exposed to 0.5 mM HxO» for 24 h. MMP was measured
by flow cytometry after JC—1 staining. (A) Representative profiles of flow cytometry were shown, (B) Ratios of
JC—1 aggregates to monomers were expressed, Data indicated the mean = S.D. (n=23). ***p< 0.001, compared
with untreated control cells; #p < 0.001 compared with H.0,—treated cells. (C) The expressions of Bax and
Bcl—2 were evaluated by immunoblotting using the indicated antibodies.
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Figure 7. Inhibition of HxO>—induced ROS generation by EEJ in C2C12 myoblasts. Cells were treated with or
without the indicated concentrations of EEJ and exposed to 0.5 mM H;0: for 24 h, (A) ROS levels were
measured by flow cytometry after DCF—DA staining. (B) The fluorescences of DFC—DA were observed using a
fluorescence microscope (Scale bar =10 um).
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