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Abstract This study evaluated the differentiation and protective effects of mixed plant-extract
powder in C2C12 muscle cells. Cells were differentiated into myotubes in 2% horse serum
(HS)-containing medium with mixed plant-extract powder (MPEP) for 6 days. Treatment with MPEP
increased the expression of myogenin and myosin heavy chain (MHC) protein in cells compared
with non-treated cells. Differentiated cells were pretreated with MPEP, and hydrogen peroxide
(H205). Our results revealed that treatment with MPEP before H,O, treatment increased cell viability
and decreased H,0,-induced lactate dehydrogenase (LDH) and creatine kinase (CK). In addition,
MPEP attenuated H,O,-induced upregulation of Bax, downregulation of Bcl-2, and activation of
caspase-9 and -3. These results suggest the MPEP can stimulate C2C12 muscle cell differentiation
into myotubes and observe the protective effect of mixed plant-extract powder against muscle
oxidative stress. In conclusion, MPEP may be useful as a prevention and treatment material for
skeletal muscle disease caused by age-related diseases.

Keywords mixed plant-extract powder, C2C12 muscle cells, differentiation, oxidative stress, apoptosis

1. ME

LA E= v|ESE AH 2] Lokl E(myoblast)ol| A LA E(myotube) & L2 myogenesis) It
< 59 £33} th(Bentzinger 5, 2012; Burattini 5, 2009). ZA|E £3}= MyoD, myogenic
regulatory factors (MRFs), MHC 53} 2+ 2:89149] wisko] Z7bele] 24ut Aoz el
9om, olefst 24 JAEE TRAE Bo9| BA| IR AGHT UckBentzinger 5, 2012
Ferri ‘5, 2009; Hasty ., 1993; Jeong 5, 2011). T&F9] TraE 30tHE ZdP= o] 40t o] &+
Bl 1097}t} 8%, 70t o]%ofli= 10drtet Fo 15%4] AT 4= Atk(ung 5, 2016). 5% A4
© S2E EvFolY IF 28, A AW A4S0l AsiM = A7IARE 7P FH AL kol
A2 A loH, HT 1Y QA7 FE55H| S7Iel we 2%l fastHA sk 2HAS
THES ASH 2R SV AtH(Rhee, 2013). o] AlA] 75 A3k 2o7|H, 4t A AslE
gk otz Yidolut 8 ¥ G HEHES 5 AR T FEEo T s ST
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AZ o8 o|= Q3 XEE= ARA HEH AFTES 57
A71e deloa &aA 9IthChoi 5, 2020a; Dao 5, 2021;
Hong¥} Choi, 2012; Kwak¥} Kim, 2007; Rhee, 2013).

BAT 25, o 5ol Asf vPFA o E F7HE reactive
oxygen species (ROS)= AtSH] AEHAS Friohy chil
o] 4tsjel &4, | EZE o] 7] Aoll, o2 AE U Ae
A AAE HSFAZITH(Cho 5, 2008; Stangel &, 1996).
ARt AEYAE AR w3le} AMES fEote] ISAIRE
o] EF o7)3 FFAIRY 7|5 Astet A= kil
HUE glow 24459 o] 8 QAR oAX L 9}
TH(Brioche2} Lemoine-Morel, 2016).

o 77t A gof| AHEEH - AUEZ HIFOE HITH
A S0 32 FAE o= Qo MAZERE A o ¢
Agzo] a¥E 7 7154 2AE eS| fi't dF-E0]
Y] 3 Qlet. ZHA| O] 23k} F4], AlSHa] AEH A 9f
S &4 o] 3E UEhd 5 Sl BT 540l *2 A
AEZ o] 8% A7t 23] o] FofA 3L Yt (Chae?t Nam,
2020; Cho 5, 2017; Mason®} Wadley, 2014; Park 5, 2019).
F ol 9 FAES o83 &4 A A4 oY FF
9] AAE HighE B9l AlUA 27t sHtE o] g Ay
£ FUsE ¢ J=F A7 FPEI QItk(Choi 5,
2017; Yoon <5, 2013). o¥f 771 Higte AA=Z2 Bt
AEES okl o] BHAASH A& 7Fesih, A&

ol v Blgof web aurh @A HE thefet
F &7 7o) 7hssitt. mebA & AFtoflAlE vt A
52 8% B A4 2L 852 gRIsk] s kel
TSAIE Bl 2915 A, &5 k3t A, AlE BT anpt
U= ACE gRlE A, A, TEbA|, 3, £2E, 77
A A% d AR AE A FEE £ BT c2c12
A E5F 2 H000 93t AFSH AEF A0 Hfet AlE
H3 ads AFcte] AE 58 3580 244 A =&
= £ & U= 715 2AEA il Bagt ARE AlSot
23l SH}(Cho, 2017; Choi®} Kim, 2022; Jang, 2022; Jeong
3} Shim, 2006; Kim &, 2020; Lee 5, 2015; Lee 5, 2021;
Lee &, 2018; Ma 5, 2019; Yoo &, 2005).

%

2. Tjg % ity

2.1. &g Al

Fetal bovine serum (FBS, #S001-01)< Welgene (Gyeongsan,
Korea)o|A] Ftfjoto] ARESITE. Dulbecco’s modified Eagle’s
medium (DMEM, #11995065), horse serum (HS, #16050122),
phosphate buffered saline (PBS, #14190144), bicinchoninic
acid (BCA) protein (#23225),

assay kit enhanced

https://www.ekosfop.or.kr

chemiluminescent substrate (#34577)= Thermo fisher (Waltham,
MA, USA)OJlA] FLufisto] AR&5T4LY. 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT, #M5655), dimethyl
sulfoxide (DMSO, #D8418), radioimmunoprecipitation assay
(RIPA) buffer (#R0278), H,O, (#216743)= Sigma-Aldrich
Chemical Co. (St. Louis, MO, USA)of|A] £5}o] AR&-5}%itt.
Polyvinylidene fluoride (PVDF) membrane (#03010040001),
cytotoxicity detection kit (#11644793001)+= Roche Diagnostics
(Mannheim, Germany)ollA] 5} ARES}T}. Creatine
kinase activity assay kit (#ab155901)= abcam (Cambridge,
UK)9A Yg3ta] AFR3FITE 10% mini-protean TGX™
precast protein gel (#4561033), everyblot blocking buffer
(#12010020)= Bio-rad (Hercules, CA, USA)O|A <435}o]
ARES Y. ESE western bloto] ARE-H myosin heavy chain
(MHC), myogenin, cleaved caspase-3 (#9664), cleaved
caspase-9 (#9509), Bcl-2 (#3498), Bax (#sc-70405), B-actin
(#3700) 9 Anti-rabbit IgG (#7074), Anti-mouse IgG (#7076)
& Santa Cruz Biotechnology (Santa Cruz, CA, USA) & Cell
Signaling Technology (Beverly, MA, USA)o|A] F5fo] A}

22 A2 ==& =25 22 A=

A, A, 2, M), A, 1A, A7 ) A
FSEAYF Je2HO(EY 34°92'59."N, FE 127°52'28."E)
o4 20219 TYte] ke 2L Yo U 329t
of 2eka ol Buslele] ARE AL 2, 242
HAEE 2-3 cm AlO|Z AT F 300 gofl 574 300 mL
7FskaL 6-7TA17F 9t 85-90T &2 ARQY ZAA 71dsto] LA
292 7710] 2293 A2}, oI (Advantee, Tokyo,
Japan)E o|-&ste] FENES oHstglon, AUYEH7I(N-
1000, Tokyo Rikakikai, Tokyo, Japan)& 113+0] 20-25 wt%
7} HEE 2511 S47AR7)(MP-9005, Marueda, Gwangju,
Korea)& ©|-&5to] AlzdE HHSolct. &9 A9 22
9] FEESZ Y 25%, AR 16.8%, ZEHA] 16.7%, %11
8.3%, FLAE 8.3%, 1t7]1A} 8.3%, A7 8.3% U G4} 8.3%9]
HEE 2gcto] A& 325 £F 292 vE T A A
4513

23 C2C12 ZSAME HS 2 23

B oAt ARH vk o C2C12 ZSAIEE American
Type Culture Collection (ATCC, Manassas, VA, USA)O 25
B HEofdtol ARZS}OH, 10% FBS2F 1% antibiotic-
antimycotic®] -5 DMEM 2| & AR&5ko] 5% CO,, 37C
2 288 Wr|S olgstel wjestel Age] AMgalaict
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C2c12 2EAES B3 SES 99 2% HSE
DMEM 8|2 wA|5t9on, 2Qujct vjx] wA| U A&

2% £U2 Asta 69 & £33 fEskith

ok

Ni
nes

2.4. MTT assay

C2C12 TSAZE 96 well plateo] 1x10* cells/well2 Z+
wellof] B3I Tt. 24417 59t v}t &, A8 58 29
BEEES 0, 50, 100, 500, 700, 900, 1,000 pg/mL, H,0,& 0,
50, 100, 300, 500, 700 pMZ DMEME ©o|-&3}o] 5|45t &
A 2Jolal 2447k F HiSFSHRITE 11 &, HjAE EF AlA
T DMEM A& MTTE 0.5 pg/mL SE& 346t
wello] 100 yL& Hel3ka 4412F ot jopslaict. WAlS
8] AASHL Zk welle] DMSO 100 pLA# #|2]3} it Al
of /4% formazang &EA1717] 91sf A=004 1087t ¥-&
AlZ1 & versamax microplate reader (Molecular Devices, San
Jose, CA, USAYE o|3fo] 540 nmel 4] EFEE 24519
o AlZ HE gaE gRolshy] 9 A& 58 2% U2
300, 400, 500 pg/mLE 4A7F A2qt & 500 uM H,0,F 24
Az B9 Aelslel Ak AEAAE USR5
MTT assay ZH-2 Al =74 B71eF 5U% o2 X139
of Al Ko avE IRlstyith

ol
K

T

| o I\

-

2.5. Lactate dehydrogenase (LDH) Z& =&

C2C12 SA| 320l Al B35 J3} B7Ro} SUSH 2740=
AE 22E 2% 293 H,0, A7t g8 § £33 wiA|
Y LDH AL cytotoxicity detection kitE ©0]-85}0] kito]| A
A5t Aol whet S7gsksint

2.6. Creatine kinase (CK) &4 =&
C2C12 28AE] AE B a3 BAeh A 23

02 2287 B0, Ae/t 22H F WAZ AATL A
XEE 4o} lysis buffer (PBS containing 0.1% Tween-20)E
A2)3ldTk. 4T, 12,000 pmOE 155 S YARE 5}
o we 4Bog CK B4 24o] ol8adr. CK TS
creatine kinase activity assay kitE ©]-8-5}o] kito|A] A|E35

£ 4EPe] ue Qgstel Sgstnh

2.7. Western blot assay

A7t dRE C2C12 TEAEZE PBSE AHsty, A=
€ o} RIPA bufferg 2027t 4TolA A5t} 4T,
12,000 rpmC.Z 2087t Y4EZ 52l BCA protein assay
KitS ol83lo] 459 ) B FES ALt F%)
S 10% mini-protean TGX™ precast protein gelZ ©]
25}o] 7|953%t 3 PVDF membrane©] Z10]A|Zit}. Everyblot

300

blocking buffer2 4204 10& 59 membraneS blocking
3}al, primary antibody (1:1,000-1:5,000)2 4T oA =4}
B9 WAl &, 1X tris-buffered saline with 0.1% Tween-
20 (TBS-T)2.& PVDF membraned 1554 33| A&ttt
345 HRP-conjugated secondary antibody (1:1,000-1:4,000)
E AR20A 2347 ¥ESAIZl ¥, IX TBS-TE ©]&-5}o]
PVDF membranes 1524 33] A&5}3t}. o]|F, enhanced
chemiluminescent substrateZ #|2|3}1 Microchemi 4.2 (DNR,
Neve Yamin, IS)Z PVDF membrane®] WEY protein band
5 Bslo] 9 AES 2o,

2.8 A2

2E AF2 33 £EQIA, AF Ay= SPSS statistical
package (17.0 version, IBM, Armonk, NY, USA) T2 T3-S
ol-gsto] FA Attt 7t Axte] fo)d HS= ol 4
Hj %] EAHEA(one-way analysis of variance)& 5}l Duncan’s
multiple range testsE E3f p<0.05 $Fof|A] H| I A5

3.1. 4F F=F =5 ZE0| MESEY O0/x/= F=F
C2C12 ZHA 2| it AlE 25 &F 2299 Az=4
= 5] 9ol AlE FEE £ 2ES sEE 2447
ot AEsta MTT assayE &9l AlE54E B76tit 4
Z2&E 23 222 0, 50, 100, 500, 700, 900, 1,000 pg/mL
9] T E 24A17F Bt APt 23, Fig. 104 Hoj= Hie}

mo ot

[©)

120 | .
100
= 80
g
€ 60
>
3
© 4
20
o 1 1 1 1 1 1
MPEP (pug/mL)- 50 100 500 700 900 1000

Fig. 1. Effects of mixed plant-extract powder (MPEP) on cell
viability of C2C12 muscle cells. Cells were treated with various
concentrations of mixed plant-extract powder for 24 h. The
cell viability was determined by MTT assay. All values are
meanSD (n=3). "p¢0.05 vs. untreated group.
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Zro] H=HE 104, 101, 103, 100, 109, 113%9] A28 YEr
OB, 1,000 pg/mL7H AEEAHo] et okeh Alms
e UehiA) 932 = olstz Aejste] the ARe Aays
sict.

32 A= FE= 25l F2/0| ISME Z2p O/A/=

gg

2ot st AE a9 E%E 300, 400, 500
pg/mL 5E2 AHEoty, £33} = A myogenindt MHC
o] g W3lE gelsto, AE FE5E £ £T9 ISAx
ssto] tfgt 3} oS westem blot o] §3lo] Telsilck
MHCO| A%, FAZ|Zo] Hs] A& F55 & &9 A
3t & 300 pg/mLE 67%, 400 pg/mL= 89%, 500 pg/mL=
62% S7F3IaL(Fig. 2A), myogenin®| 73-¢-, 4|2}l H|3}
AE FE2E &% 292 AR & F 300 pgmLe 137%,
400 pg/mLE= 156%, 500 pg/mLi 248% Z7}5t9ITHFig. 2B).

LAY B3l ThfRt #3531 f= RS Qs 2EH
. $5} 27]0] Wlo] 2715k MyoDi: A% 37/ 285}
o] 342 A5t E3E S350, myogenin®] upstreamo|
Aot EoldS 2 Eeth(Hasty 5, 1993). &3t $7]9|
myogenin> 0] F4Z FEOIL AE 7|5 SAAZH,
w1941 4 Tl F sjkel MHCS} 2 = QS 3
7 Edo] Z71stch(Bentzinger 5, 2012; Ferri 5, 2009).
Kang 5(2019)9] oA R5=EE0 9Js myogenin}
MHCe] W0 Skt 2] @A) olsolAe Aog
UE o, ol& B4 #3} X0 =35 = s Ielst
AUt ESE, Song (2015)2 W& &5 23] MyoD, Mrf 5,
MHCY| ¥d 37+ &9 &5 B35 Fathal Eusiqinh

(A)

MHC O ““ “

pacin. WD GpillD e WD

2 L *

* I *
0 I 1 I 1 1 I
300 400 500

MPEP (ugimL)-

oy
vl
T

MHC/actin

o
(Y

2 AR AE FE3E T 2Te AP 79 myogenin
¥ MHC?] Fdo] F71ekS &elsialen, ol 34 A2
FET T TUO] TSAE £} 7 A Qe AeR

rEl
L
(i
i

3.3 4F F5= 25l F20| IME Z30 0/A/=

C2C12 TSA|EO i3t Hy0,9] AEEAES ERlst] 3]
H.0,5 522 24A17F 5 A5k, MTT assays &9l
AEEAS F7psiach H,0.2 0, 50, 100, 300, 500, 700 uM
9] FEE 247 B9t A3t A3 Fig. 304 Kol vt
Zo] SR 98, 85, 79, 63, 53%2] AJELS Upepich. wet
A ASEE AEH A gt Al HS 83k FQlsty] $st
H,0, A5l 500 pMZ A5

H,0,0] gt Al 235 g3+ Slsh] flsf 3k C2C12
TEA RO A& FEE E7 EEE 300, 400, 500 pg/mL &
TR AAZE AA T HiR ] 500 uM H0,5 24417F 5%
A5}, MTT assay?} LDH assayS 3 &1}t MTT
assays & QI A}, FA o] Hls| H0, &= A
T A AlE BEEO] 61%Z TASHAAT 418 FE528 &
3 Bk A3t oA 68, 79, 87%E A|E Y=go| 27t
Stglom, H0, B A2 3t vl u S o AlE PEgo] 7
7k 11, 29, 42% S71ehe ERlot}Ith(Fig. 4A). E3F, LDH
assayE Bof eIt Ao FA o] Hl5 H0, T
A 2] o A= LDH &40 180%= S7Iot9AI, A& &
E S BEE AP FollA= 166, 154, 131%E LDH €743
o] ZAsIFoH, Hy0, T A 3} Bl WS uf LDH /3
o] Z}7} 8, 15, 27% FA%HS EIotSrh(Fig. 4B). H,0,0 9

(MBlzogenin e “““
pactin WD il SR L

*

35

3 -

*

25 b

2
15

1t
05 '

0 1 L L

0 400 500

MPEP(ug/mL)- 30

Myogenin/B-actin

Fig. 2. Effect of mixed plant-extract powder (MPEP) on the differentiation-related protein expression in C2C12 muscle cells. Cells
treated with mixed plant-extract powder during differentiation for 6 days. The protein expression of (A) MHC and (B) myogenin
were measured by western blot assay. All values are mean+SD (n=3). ‘p{0.05 vs. untreated group.
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120
100
- x
X 80 |
2 %
S 60 X
>
]
© 40
20
° . . . . .
H,0,(500 pM) - 50 100 300 500 700

Fig. 3. Effects of H,0, on cell viability of C2C12 muscle cells.
Differentiated cells were treated with H,O, for 24 h. The cell
viability was determined by MTT assay. All values are meant
SD (n=3). "p¢0.05 vs. H;0,-treated group.

ol

b ARSHR AEgAQL ZH2 QR Xp=of ol AlRuh &4
A A3 AFFo] WAPsHH LDH W&o] 5715t LDH= Al
2 AFE9o] A EE o] THChoi &, 2020b). Seong 5(2022)
o] AFNE H0.E A ste] AleHd] AEHAS {7t
C2C12 Ao A A2 AFEo] F71Heke ERlstgion, A
A FEE Ao ot AE BEL 571 4 LDH #4425 &
3 AAH FEE0] Alsky AEF A gigh NE HS 835
7HA AL QloH, 24 oA IS UehfE Aog Bk
o AE FEE & B2 AT &) Ax BEE 57T
LDH 45 gelstglon, o]F &) A& 35 = 2%
o] Hy0,0] oI5t 4te}a] AEF A0 o7 AL AFES A5t
I, FEAE BE 83E 7L Yl Z0E dehErh

-

(A)

120

*
100
*

£ 80 I
2
2 60
s
S a0

20

0 . . . .
MPEP(ug/mL) - - 300 400 500
H,0,(500 pM) - + + + +

34. AF =25t E220/ CK 240 0/x/= F5t
CK% creatine phoaphocreatine?} ADPE ASIA|A 8-

o] &5t Bt AUA HARE 2ok IS gtk (Perry

5, 2008). & AFLo|AE= B3l C2C12 84|20 A& &

o
= T

= =i Aol 500 uM H,0,5 24417t & AFshal, CKO| /g
< Z7sto] ek AEH A0 o5 S7HE CK 2400 A&
FEE T E%0] VA= FFZ FRlsklch APkl 1
3 H,Oo8F B0 & A2fet FoflAfs CK AA0] 286%E 5
7FlGARE, AE e E9F BT A FolAw 259,
220, 181%2 CK 40| #438l9oH, H,0, ©% A2 23}
ST o CK PAlo] 27} 9, 23, 36% T4TS Felsioict
(Fig. 5). AStd AEH A+ phosphocreatine systeme 53|
CKO| &/stet 5 W H&a2 S7HIA &5 &30 9= 4
TE Ushfie= ARE oAXKSeong 5, 2022; Ydfors 5,
2016). Buyanbadrakh 5-(2020)9] AFA = H,0.5 A Es}t
o] AstE AEHAE L C2C12 AlEAA upt &8 A
2jo] o) CK P40l 742 FRABIAT, o8 BN H} 2
2go] 419t AEd|Ad] ot B G} USL HislS
o wEbA 2 AT ik AR FEE S 290] ARk A
EYARRE ISAZ BT opye}, 45 9E 74 83t
2 A7 98¢ Uehi Ao ek

3.5, AE F=& 25! 280/ apoptosis 23 EHHE
2510 ojxf= Z&f

B Ao ME BalE C2C12 T8A|ZLoA Akska] AEF|
2o gt AlE 53 FE5E9 Al BT a7} apoptosis 7

(B)

200
160
a; *
R
2120
= %
©
-
I 80
-l
40 |
0 . . . ;
MPEP(ug/mL) - - 300 400 500
H,0,(500 uM) - + + + +

Fig. 4. Effect of mixed plant-extract powder (MPEP) on cell viability and LDH activity of H,O,-treated C2C12 muscle cells.
Differentiated cells were treated with mixed plant-extract powder for 4 h and then incubated H,O, for 24 h. (A) The cell viability
was determined by MTT assay. (B) LDH activity was measured by assay kit. Al values are meantSD (n=3). p¢0.05 vs. only

H,O,-treated group.
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300 |
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200 | .
2z
£ 150 1
[
©
2 *
© 100 |

50 |
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Fig. 5. Effects of mixed plant-extract powder (MPEP) on CK
activity of H,O,-treated C2C12 muscle cells. Differentiated
cells were treated with mixed plant-extract powder for 4 h
and then incubated H,O, for 24 h. CK activity were measured
by assay kit. All values are meanzSD (n=3). 'p<0.05 vs. only
H,O,—treated group.

2 A ofFofl ofgt ARIA| &elsty] fsf &3k C2C12 &
SAEo| AF FEE &3 22 300, 400, 500 pg/mL B
E AAZE A2 3 8RO 500 uM H,0.5 24417 59 A
2]5HL western blotZ 0|85t} el Thild I HwE 2l
S ThFig. 6). BA H0,00 2J3gt apoptosis A F3}7} Bel-2
family®} A¥E0] Y=AE &lst7] fs) Baxet Bel-2 TE
HSHE gRlskith. FAE ol vls) H0, B A|¥]+-2 Bax
of T F71t Bel-29] I@o] Ak gRlskytt. A&
25 33 292 HY #2 H,0, @5 A2 £E} Baxs
18, 17, 41% W&ol 74593 (Fig. 6A), Bel-2& 200, 1,325,
2,125% W@o] Z7}5}9ith(Fig. 6B). F3F, H,00] 23t
apoptosis®] HHZHNARE 25t A4 caspase?] A
o ot AQIAE FQI5l7] Y3 caspase-97} -3 HH HIE
Zlstict. FAE]Ttol Bls) H0, T A&7 caspase-92}
-39 Wdo] 371t EASHIA, Aw FEE S BES
A2t 2 H0, 502 XZ]F FH T caspase-9+= 2, 26,
43% Wrdo] 45t il(Fig. 6C), caspase-3+ 15, 36, 60% 3
@o] AAastAtH(Fig. 6D). o3 Ait= AE FEE EF &

29| apoptosis %] TIH= Bel-2 family T2 wrd 2 -3}
caspase L4 A9t AtElo] glom o] 2 g A& FEE

29 2] Ax B3 59 Ui & % U9

Intrinsic apoptosis 73 204 Bel-2 family proteinS-2 anti-
apoptoticT} pro-apoptotic protein® 24l J&-& siH, 15 7+
9] A5 AL apoptosis FZO|A £33t 347 ZESict
(Leibowitzi} Yu, 2010). H,O,= ROS9] S Z7MA o=
A ASLE AEHAE {51 intrinsic apoptosis A =20 &
ofst= Bel-2 family®] HE $FS 280k 202 TA
Qltk(Susnow 5, 2009). o= Bax2] &435} 9 Bcl-2 HAS

https://www.ekosfop.or.kr

AAE 53l SIYEZEQ caspase©f 2JSt apoptosis F2E T4
Skel= AF A9 7491 apoptosome FAJol| ToIshH, FAIH
apoptosome©] 2J3] &3} caspase-9-2 caspase-35 LISt
caspase family?] &A3}5 Z7HA17]1, FZZ O = apoptosis
£ 28K Tsujimoto, 1998). £ AoA = H,0,°] 2l
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Fig. 6. Effects of mixed plant-extract powder (MPEP) on apoptosis-related protein expression of H,0,-treated C2C12 muscle cells.
Differentiated cells were treated with mixed plant-extract powder for 4 h and then incubated H,O, for 24 h. The protein expression
of (A) Bax, (B) Bcl-2, (C) cleaved caspase-9 and (D) cleaved caspase-3 were measured by western blot assay. All values are

mean+SD (n=3). 'p¢0.05 vs. only H,O,—treated group.
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