J Appl Biol Chem (2018) 61(2), 109-117
https://doi.org/10.3839/jabc.2018.016

f. Online ISSN 2234-7941
Print ISSN 1976-0442

Article: Bioactive Materials

Antioxidant activity and protective effects on oxidative DNA damage of

Smilax china root

Tae-Won Jang® - Chang-Gun Oh' - Jae-Ho Park'

EEH ] st F 45HE DNA S39A &4

A 232 RS

Received: 12 February 2018 / Accepted: 20 March 2018 / Published Online: 30 June 2018

© The Korean Society for Applied Biological Chemistry 2018

Abstract Recently, cancer incidence in modern society is
increasing sharply. DNA damage is caused by intrinsic or
extrinsic factors in the human body, cells protect themselves by
defense mechanism against DNA damage. Also, Aberrant DNA
and deficient DNA repair are closely associated with various
diseases, including aging and cancer. Researchers are interested in
search for proper materials to inhibition for DNA damage. As
knew the side effects of synthetic antioxidant, some researches
have been conducted about cancer prevention materials derived
from nature. Root of Smilax china, in Liliaceae, is used
detoxification and tumor treatments traditionally. However,
studies on the inhibitory effect of DNA damage haven’t
progressed. In this study, antioxidant activity and protective
effects on oxidative DNA damage of S. china root were
confirmed, relationship between those activities and contents of
phenolic compounds in plants were established. S. china root
effectively removed 1,1-diphenyl-2-picryl-hydrazyl radicals and
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid radicals.
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The quantification and identification of phenolic compounds were
confirmed by high performance liquid chromatography analysis,
its antioxidant activity was associated with some phenolic
compounds. In addition, protective effects against hydroxyl
radicals and ferrous ion-induced oxidative DNA damage were
confirmed in plasmid DNA. In the cellular levels, S. china root
suppressed the expression of y-H2AX and p53 protein in NIH
3T3. Besides, S. china root suppressed H2AX and p53 mRNA
levels. In conclusion, S. china root had the effect on DNA
protection and antioxidant.
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AojALEl ] & BAES FAH F7I8la o, AAl B4
7]1(World Health Organization, WHO)ol W=, 20121374
820%F W ool & #H Aoz AT BE 1] ©]
o} tEo], AFAES ek oF Al vy A% 53 22
Aol gk it 2 A, A5l TS T Ut 59
AR SN, B ME7 T AER Yk 8-S
Al (initiation), <71 (promotion), Z13¥ (progression)?] -4 7H
WS, 7HA] (initiation)= AR} %18 Q1R (initiator)7} A3
A W dirbellA AsteE]o], fxke] ke H7id Ao s 4
et FAAIEZS] DNAE £4A1713, TY AFAX
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DNA &4 oAl= 3 A9 oAl Fagk 9Es 23],
DNA® &84, 3184 25| ofs) Al22 tiri=s st
Al =H[4], ThFsE alol] ol &g 4HAF (reactive oxygen
species, ROS)®| A/d3} A A EwFo] WAgth5]. &gk

Asl2 2EHAZ 245 E DNA €48 B8 Wb &3 2
AZH WL Zgol| Fask G P ([7], SAgataEe] st
g3 Aol &, XA, hilge] 7t Al Wiy sgE
FEi3THS]. DNA &4 AE APga FH el #4417} 9o
[9,10], H2AX:E= DNA 4 A=A 7 23 dx=z 2g
SHoH11,12]. Bk, FF oA QIR p53e E/d5kaFel digh
DNA <43 DA ZAIE Qlxlolth13,14,15]. 182z, &
AraEe] ARk v Fashe, FAkskA] Akt oA vk
2 AelA sk FHZERY AAE Rasiy, A
Zoll o3t 7t ks k3-8 oAglt16]. ©]E EUlE T4
£FO02HE AAE BT 4 e kA digt A3t
ghts] =g on), d4 ksl AAlel gk okt
Zg3 B4 5 A SHelA EAZE "3 ) oleke
U2, AA tisk fallde] e AR FitsiAe ARgo]
= Jom[17,18], A sHAZE AM8E & e 2Ee
ksl B tist A7t FE o1FA Slth AEQ kst
E32 phenolic 3FE 2 flavonoid AlF2] 3HEZ L#A
AomM[19], 013 BHAEL BAakaET 3lshAQ Aduks
< 53 A4S FoIshs WS HH20]. o ATelM &4
ool tigh Aksl3 282 phenolic 315EF ARSIAL

ol rZ 4z

E3AE A5 H,0,8 F5 ol Whe-S A gt
k.01 [21,22], Fenton ¥WH&-e] A2 o]&ofjo] Fe?'e] 39

=3 o

WS UOo7]a, OHE AHASE A|As N jlsld] ZEH X
ZHE DNAS| 725 HE3 23] BEEHL wdlal(Liliacese)
o &ah= EdEA HER] v EE (Smilax china L)°] <
7dolm, mitdFe] Af 9 AES ZE[24]0] o] FE
E329] M8A2S)E 200t). EEHO] AR di5[26], T,
Aok g ksl a3H25, 27 dElA Stk EREo]l vERY
= TeFe A7EA2 phenolic 331221 kaempferol-7-O-p-D-
glucoside [25], chlorogenic acid, caffeic acid, polydatin, resveratrol,
astilbin, rutin 2 oxyresveratrol [24]0] 275H= A2 ¥EA
AUTE. SA|RE BEEF O] DNA &7l tigh oA Exfol digh
T vEsit B =R EEEe kel a3 9 DNA
el gt Al EgdE &Rk, AEo] £36k= phenolic 3t
FEo] A3 A BAE A} 3T

A= & Uy

A5

2 Aol AR-E EEH(S chinag L) HEZ ikt £
H I ddloA At AHE-8HH M (voucher number:
TWU-027), S-duhiela Beatdzaelae] olgd w7t 54
3t} 2 Aol AM8-E High-performance liquid chromatography
grade®] methanol, petroleum ether, ethyl acetate, chloroform,
acetonitrile, dimethyl sulfoxide= Merck (Frankfurter, Darmstadt,

Germany 41352 ARESISITE. AlaznleF 2 A$S- $18F Dulbecco’s
modified Eagle’s medium (DMEM), fetal bovine serum,
penicillin/streptomycin, trypsin< Hyclone (Logan, UT, USA)
AEFS AHEsgnh YAl AJ2RS Sigma-Aldrich (St. Louis,
MO, USA) AFS A5 ¢X-174 RF 1 plasmid DNAE
Promega (Madison, WI, USA)lA F435le] ARE-3lSc). chl
A A719%S 93 2387]71E Bio-Rad Labs (Hercules, CA,
USA) AES AMgsIen, RE &A= Abcam (Cambridge,
MA, USA) AZ& A&t B5F 2 2E A9k Sigma-
Aldrich (St. Louis, MO, USA) A|&& AMgsl9lon, 7]epA|oF
4 771 Hx #7]sh

Ag & % 4 29

EBZ o] JdHolHoE £IEQ2.6gS HURAE 300gS &
A F, 80% mEE 25 LE 7UZF FAF F Whatman
filter paper (GE Healthcare Life Sciences, Amersham Place,
Little Chalfont, Buckinghamshire, England)= oJ3}3}3t}. gt
& FEES 40°C olste] FTHReIA 729t R WZFAN-
11108, EYELA, Koishikawa, Japan)Z §53% & 23 7Zwj7)
£ olg3slo AEZYE oHE, HoHIC|E £o 7 33] &
g et o] 5 oldolHolE Ee=S AU R 3
AR FFste] AF A7 -27°Cel|l B35, DMSO
4000 ppmo.2 §3lstd X8R ARSIt kst 4S5 o
Efll= AAEES = phenolic 3IFEZ, olehgo|y ogolAH
°o|E F9| f7] &vl e 784 oleks &9 Sl & meth

»

il

-
=

o
rr

DPPH HZ &ARA

DPPHE ©]&3F A=} Fol5-& Bondet W [28]8 Frsle] =
A3t DPPH solution 300 uM DPPHZE 515 nmellA &
& ol 1.000] HES oeg-S olgafe] 54 FHlsitt.
7t T ¥ FEE(032, 1.6, 8, 40, 200 ug/mL) 40 uLell DPPH
solution 760 uLE 7}eF T 37°CollA] 20 WESAIA UV/
Visible spectrophotometer (Human Cop, Xma-3000PC, Seoul,
Korea) & ©]-&3lo] 515 nmollA F34=2 =490

DPPH radical scavenging activity (%)
:[ 1 _(ASample_ABlank)/ AC onm)l] %100

Asampie’ =Absorbance values of DPPH radicals after treatment
with sample.

‘A’ =Absorbance values of ethanol.

‘Acomrol =Absorbance values of DPPH radicals.

ABTS itz A8
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic  acid (ABTS)
GOz &7 4 5L Van den Berg 59 WH([29]1E I
3l A3 T ABTS solution 7.4 mM 2,2'-Azinobis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salt®} 2.6
mM potassium persulfateE EH3td 24A17F ABTS radicalS
PN F FRTE ol&dte] 134mmelx F3% #el 0.70
o] Hlx2 AL 4 v ¥ FEZE 40 ulol 760 uLe
ABTS solutiong 7+t § 37°ColA 202 ¥HEAIA UV/
Visible spectrophotometers ©]-8-3] 734 nmel|A] §4=

]

=
=
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gt
ABTS radical scavenging activity (%)
=[ 1 _(ASample_ABlan/f)/ A(,'un/rul] x100

‘Asampie’ =Absorbance values of ABTS radicals after treatment
with sample.

‘A =Absorbance values of H,O.

‘Acomrol =Absorbance values of ABTS radicals.

Reducing Power

Reducing power= Oyaizu®] *H[30]2 #FaLsle] =455k
Zt = ¥ FEE 100 uLol 0.2 M potassium phosphate buffer
(pH 6.6) 250 uL3% 1% potassium hexacyanoferrate  (III)
250 uLE EJHSE &, 50°ColA 208 RWESAIZ & FHEE Y7t
3], trichloroacetic acid 250 uL= 718ttt ¢ Wkl s
2000 gollA 5E7F 14 FeEfste] sl 400 pLel SF4 40
uLe} 0.10% ferric chloride 16 uL.E 7kt &3kst &, UV
Visible spectrophotometerg ©]-8-3t 700 nmellX S3EE 5
A3k

< O

Reducing power (Relative value of Acoumo, %)
:[(ASample_ABlank)/ AC{)nrml] x100

‘Agampie =Absorbance values of Reducing power after treatment
with sample.

‘A =Absorbance values of H,O.

‘Acomro’=Absorbance values of Reducing power after treatment
with L-ascorbic acid.

Phenolic 313HE¢] HPLC ¥4

Phenolic 3}3%&9] High performance liquid chromatography
(HPLC) ¥44-2 SHIMADZU LC-20 HPLC systemz} SHIMADZU
SPD-M20A Diode Array Detector (DAD) (Kyoto, Japan)S
ol AT Aol ARE AEE 1mgE FHsle] 1mL
o] WEEo £33t 045um membrane filter (Waters,
Milford, MA, USA)E ©]&3l] A#3AAL, AlE 10 uLE =&
£ 9 1% acetic acidH,0& ©]5422 SHIMADZU Shim-
pack GIS column (4.6x250 mm) packed with 5.0 um diameter
particlesZ ©]&3lo] E4% 280 nmollA EAEATH FEE2
7} phenolic 3I3HE-2 7}7ke] HEFF Hlwsl] 574 2 A

shict.

©X-174 RF I plasmid DNA 4318 2E#2x &4 94 84
¢X-174 RF I plasmid DNA 4t8}d 2EF 2 &4 9 €4
2 Jung?} Surhe] WH[31]E Fste =4 stk
chloride (FeCL)E &3+ Atsld] ~Ed~e 7 5= ¥
40 uLe} 4.5mM FeCl, 60 L2} 5F5 700 uLE ¥
37°Co A 158 WH-g-3tanh W& 20 L9t ¢X-174 R
plasmid DNA 5uLE ¥, 37°ColA 387F wh33k & 10X
loading buffers} E£%3F & 1% agarose gel2 H7] J52 4
AlgE & UVslellA AR 893315tt. Ferrous sulfate (FeSO,)E
o Asld 2Eyae 7t 2 8 FEE 409t 1.5mM
FeSO,9} 1.5mM hydrogen peroxide (H,0,)E 1:1Z &3

|AdS 760 uLE 7Kg F 37°CelA] 1587 whgEint. Hhg-
2 20 L} ¢X-174 RF 1 plasmid DNA 5pulLE 23, 37°C
oA 387 W33k & 10 X loading buffere} &3 F 1%
agarose gel® 7195 AAISH T UVSlollA AR 3353t

o A

2 Ao AFEE NIH 3T3 Al¥:E American Type Culture
Collection (ATCC, Manassas, VA, USA)A #<oF o} 23
StATE MAEE= 1% penicillin/streptomycin 2 10% fetal
bovine serum®] ¥3$FE DMEMoIA 37°C, 5% CO, Z73}l
i skt

NE AEE

NIH 3T3 MEE 96-well plate] 1.0x10* cells/well?] BE=Z
ok, 24417 WS & F= HE AIRE AT Al
g 8] 24217+ ¥ alamar Blue® Cell Viability Reagent
(Thermo Fisher Scientific, Waltham, MA, USA)S ujx]e]
ZFe] 10%¥ AElste] 2A17F vt Wk = UV/Visible
spectrophotometer (Human Cop, Seoul, Korea)Z 570 nm®lA]

FHES 2400 ATAEES Bskgn.

Immunoblotting

NIH 3T3 M3EE 6-well plateo] 1.0x10° cells/welle] Y=z &
o, 24417 vl & T HE AE 9 LPSE A3
th AlE A 24A7F § PBSE F W AIFHIF %, protease
inhibitor cocktaits ¥3}3+ RIPA buffer® 83813+ & LSofA
307 BRAFT AE BEAS 4°C, 12,000 rpmellA] 203
7F YR8, A59L Bradford Al2F(Bio-rad)S ©]-83t
il geks AAEIAYE ME 88 L 2xLamilae buffers}
E3ete] 95°CollA 5EZF 718 & 7ZF 20 pg SR T
Sh= AlEE 10% SDS-PAGECIA 771 st skt
A7) 45" @A polyvinylidene difluoride membrane =t
of &7 ‘F2olA 1A17F &<t blocking (5% skim milk in
TBST) sttt 12k FAE 1:200022 3|4 51e] 4°Co| A
overnight 2|3} T}. o] 108 7FHS 2 TBST=Z 33 M&3laL
, 22k FA| 1:500002 8|45 1A]7E F9F wESAIAALE ©1F 10
£ 7VA° = TBSTZ 33 A|&3}aL enhanced chemiluminescence
western blotting detection kit (Bio-rad)® ¥-3-3}it}h. whalz
W =+= FluorChem E (Cell biosciences, Palo Alto, CA,

W —

USA)E Edste] Flsiit.

Total RNA & ¥ cDNA 4

NIH 3T3 AlZE 6-well plateo] 1.0x10° cells/well2 53},
2407 wigE § FE R AIRE A AR A 48%]
7Zb & PBSE F ¥ A3 F Nucleo Spin® RNA Plus
(Macherey-Nagel, Duren, Germany)E ©]-8-3}¢] total RNAS
A9t e FFL 4°CoA F3Y=E 2™, Quantus fluorometer
RNA system (Promega)g ARE-3le] B350, cDNA §43
S #30 1pge] total RNAE AME3}e] reverse transcription
kit (ReverTra Ace -a-, Toyobo, Osaka, Japan)S ©]-&3}o]
cDNAE Fd&faitt.
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RT-PCR
cDNAYS] Bl 328 55417171 918t Quick Taq® HS
Dye Mix (Toyobo)2} &3+ cDNA, forward primer®} reverse
primer® PCRS- 73338193t} PCRY] %72 tha3} 7t} 94°CE
25 7} denaturationS A1Z1 5, 94°CollA 30% 7+ denaturation 3~
55°Cel|A] 30% 7 annealing, 68°CollA] 13 7} extensione 25
cycle W31 vix|a A2 72°ColA] 1058 71 extensiond}
% th House keeping gene® 2 B-acting AR 2%
agarose gel (Affymetrix, Cleveland, OH, USA)Z UV “gollA
bandE It 7+ primere] ME-S o3 7ok

H2AX forward 5-TTG CTT CAG CTT GGT GCT TAG-
3", reverse 5-AAC TGG TAT GAG GCC AGC AAC-3,
p53 forward 5-CGG ATA GTA TTT CAC CCT CAA GAT
CCG-3!, reverse 5-AGC CCT GCT GIC TCC AGA CTC-
3", GADPH forward 5-AAC TTT GGC ATT GIG GAA
GG-3', reverse 5-ATG CAG GGA TGA TGT TCT GG-3'

FATH £4

BE AY Ade 3 ol sHsitlen, FAEYL SPSS
18.0 (Statistical Package for the Social Sciences)ys ©]-8-3}<]
Z} Age] Had FHAE ARSI, one-way analysis of
variance (ANOVA)Z #4316t 2% 7F ¥ Student’s t-
tests B3, p>0.05 oA *2 F7]3HAT

2 3

Pt 24

E5F o] ksl &S Flsty] fls DPPH oz 4
ABTS tjZel] gt &4 4L 221592 reducing
powers H7Fsltt. EEH o] DPPH ozt AAEAS 3ol
3 AF(Fig. 1), FZE F5 032, 1.6, 8, 40, 200 pg/mLolA]
Z¥z} 1.6£0.7, 11.6+0.9, 38.3+3.0, 78.7+0.8, 83.3+1.0%% L}E}
Wt AEst dAsAR g 9= L-ascorbic acid [32]1E
xTo g 3igom, 78 Frola zbzb 53+0.5, 20.9+0.0,

100 *
B Smilax china Root . —
O L-ascorbic acid e
80 LE
£ 60
Z
Z
3 40
20
S | D
0| e L L | |
0.32 1.6 8 40 200

Concentration (ng/mL)

Fig. 1 DPPH radical scavenging activity (%) of Smilax china Root.
Values are expressed as means = SD of three independent experiments.
p<0.05 as compared with the same concentration of L-ascorbic acid
respectively

120
B Smilax china Root

100 OL-ascorbic acid

. - N

80

60

40 y

20 . D

B [ | |
1.6 8 4

0.32 0 200

Activity (%)

Concentration (ng/mL)

Fig. 2 ABTS radical scavenging activity (%) of Smilax china Root.
Values are expressed as means = SD of three independent experiments.
p<0.05 as compared with the same concentration of L-ascorbic acid
respectively

120
® Smilax china Root

OL-ascorbic acid

100 C
~ 80 T rh I
S rh
z
Z 60
<
<
40
20
0 L L (L I
032 1.6 8 40 200

Concentration (ng/mL)

Fig. 3 Reducing power (% of control) of Smilax china Root. Values are
expressed as means + SD of three independent experiments. p <0.05 as
compared with the same concentration of L-ascorbic acid respectively

76.5£0.1, 88.240.0, 93.5+0.1%= eyt RE FZoA L-
ascorbic acid®] DPPH tjZd 47 EAJo] =] JePdA|wE, F
Z5 5% 200 pg/mLollA 83.3+0.1%2] DPPH )z 47 &
Aol ERIFY. EEEHe] ABTS Uz AAEAFS Flsh
AZHFig. 2), FE2 F5 032, 1.6, 8, 40, 200 pg/mLoAA 2z
ZF 13.241.2%, 39.8+0.8%, 98.5+0.0%, 98.8+0.0%, 99.0+0.0%
Z YERITE L-Ascorbic acidE WIZToE dIloH, e &
TollA Zbzb 5127, 9.3+3.2, 23.9+1.9, 93.0+1.3, 96.3£2.9%
2 Ut BE sRollA EEFe ABTS =iz &7 24
o] fixET}t FAXLCE Fodo] UNeH, 53] FEE T
= 8ugmLolA FHold ABTS #HiZd &4 €4S vepdth
Reducing power= W%l L-ascorbic acid X2 FX 200
pg/mLE 100%2 3td Blw 2433t E5% 9] Reducing
powers 371t AFFig. 3), FE=F F= 032, 1.6, 8, 40,
200 pg/mLol A Z+zb 58.1+4.1, 61.4+5.1, 79.146.8, 89.1+5.5,
91.8+8.5%%= YERIT}. L-Ascorbic acidE TIETLZ 3o,
7re wwo A zZHzb 599442, 75.8+3.2, 83.5+4.2, 84.7+4.1,
100.0£0.0%% YElyth EE FXox EEHI x99
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A) Fe?* (4 mM)
SCR - 032 16 200  (ng/mL)
e - ——
S.C —>

120

100

Activity (%)
2

40
20
0

(B) OH- (1 mM)
SCR - 0.32 1.6 200 (pg/mL)
= _ o=
S.C —>

120

100

80

40
20 I
0

Activity (%)
3

Fig. 4 Protective effects of Smilax china Root (SCR) on oxidative DNA damage by ¢X-174 RF I plasmid DNA. ¢X-174 RF I plasmid DNA Plasmid
DNA was treated with various concentrations (0, 0.32, 1.6, 8, 40 and 200 pg/mL) of SCR and oxidative damage by Fe*" ion or hydroxyl radicals.
Values are expressed as means = SD of three independent experiments. p <0.05 as compared with the non-treated control group. Protective effect of
SCR against oxidative DNA damage in a dose-dependent manner % remaining supercoiled form against oxidative DNA cleavage% remaining
supercoiled form was quantified using the software Un-SCAN-IT gel Version 5.1 (Silk Scientific, Inc., Orem, Utah, USA). Fe**: 4 mM FeCl,, OH: 1

mM FeSO,+1 mM H,0,, O.C: Open circular, S.C: Super-coiled

reducing power= FAIFCR fodo] ST

2318 2EGAZ FEE DNA &40 g Po] &3
Eieﬂg} }\].5}24 /\Egﬂ/\oﬂ ,]a DNA <4 o%xﬂ 448 7
7Y Y&l FeCl, 2 FeSO,2F H,0,9] Fenton ¥H3-2 o83

AlE AEYAE 01% T 9X-174 RF 1 plasmid DNA2] <=
A4S FE39 e, ¢X-174 RF 1 plasmid DNA cleavage

&
assayS ©]-&3F BM| 22 Ax"log HrFEIt). FeCLE 3
g AkshA] 2Eg| 2o ik EREHO] DNA &4 oA 848
eIt AFHFig. 4A), 2I3HE] ZE# 2ol ogh &44E vk
DNA= open-circular (OC) FEIZ MU A5E A
RE FRollA Aksh REF 2] o3k DNA 4L AAshk=
P4E Bt OHOl 93] 2 A8 2Eg 2o gt &

=3e] DNA €4 oA 4L Bld Ad(Fig 4B), 517

Z2E# 2o &3 £A4S e DNAE OC FEE AstEe
o, ARE st 28 FEoA 2k 2Ef2d] 93t DNA

HPLC-UVE %% phenolic 3I¥E 4
EE39] phenolic 3= % %L ¥4 HPLC ¥ UV
detectors® E3) EA151%0t}. phenolic 3}3HE<] 3hef 24 @ =
A A3NFig. 5), chlorogenic acid, epicatechin® §43F32H,
7_]{- _Lz:zoﬂ 43} z%atxl;ﬂm-yé;qo EEH 6}31___ l"i-ﬁﬂ 7§-"]’,
247t 83, 59mgge® YERton, caffeic acide HE HA
2U4TH(Table 1).

NIH 373 digt X 54

EEFS] NIH 3T3 Mxe gt Ax 54 gRls] ) Al
F =4 ARS AAET EREY 228 F5 25, 50, 100,
200 400 ug/mLolA ZHz 108.2+10.7, 143.0+25.8, 142.8+8.5,
154.3+14.5, 155.0£10.6%% NIH 3T3 A=l tidt =Ao]

ERFA] Skt (Fig. 6).

AE Y y-H2AX 2 p53 A 83

Al ~2Egag 3% NIH 3T3 AlE2] DNA 4 tigh
EEGe] A a3E ERIsk] fs] y-H2AX ©d dds
golgk A7 (Fig. 7A), A8 2E# 20 o8l 718 y-H2AX
o] WHU(131.247.8%)> T EHor ERY FEE 9
3 AT, T= &R EH%‘ Zzt'oﬂ o8] y-H2AX
chlE o] AsfE|lem, Alg FX 25, 50, 100 pg/mLel
A Z}7F 112.146.7, 58.1+3.4, 32.511.9%94 TdS e
100 ug/mLe] L-ascorbic acid (77.11+4.6%)¢} H|23}5S o,
2o % 9 50ugml M= EEH v oA &I}
7t E=94Th ps3 TE dEe #Ig A3 Fig. 7B), AtsH
ZEg 2o o) F7HE p53e] HAY(150.4£8.3%)> = 9
EHo2 BEEY FEE o3 AEA v JE:He=R
ERH 25 98 ps53 @A ddo] AHFEoH, AF
FE 25, 50, 100 pg/mLolA Z+z} 133.047.3, 111.246.1,
67.843.7%2] ¥3dL YEFATE 100 pg/mLe] L-ascorbic acid
(80.3:4.4%)e} BIWEIRES w], 712 Frore] EXHe] Iy
o%;q] EJ,]_yl_ h—_oh;} )\]-gl_x-] /\Egﬂ/\i oul—%] NIH 313 A_]]_\‘j_
°] DNA &40 tigh BRG] oA a5 gRlsh] sl
H2AX mRNA 55 3Igh éﬂr(hg 8A), A1 2EY X
o] 98 Z7Fg H2AX mRNA $5(131.2+7.8%)2 F& o1&
;H_:Er Eie:l xzt’oﬂ 40H x%Hg]giq_ o o] ;G_E 1=
Y FEE9 98] H2AX mRNA F<5°] Asf=lem, 50,
100 pg/mL FEAME EESH ] w o) 3t =9kth ps3
mRNA FES gRIgH HI(Fig. 8B), Als}E] ZEg|2o) 9J3)
Z71E p53 mRNA & 5k 9EFog EEy FEE

ol&f A=At 50, 100 ug/mL FEAME EEHe] wd o
Al BH7F =A%t
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AU
1254 B Standard
1004 /
754
A (o
509 e rd
T N 7 T 7 T 17 7 N AN LU AU N 7 T
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Fig. 5 Chromatogram of Smilax china Root in the identification by High performance liquid chromatography (HPLC). Column: Shim-pack GIS
(250x4.6 mm, 5 um), Mobile phase: acetonitrile and 1% acetic acid/H,O (0-10 min, 92% 1% acetic acid/H,O to 10-40 min 80% 1% acetic acid/H,0),

Flow-rate: 1.0 mL/min, Injection volume: 10 pL, monitored at 280 nm. A:

Table 1 Quantification of phenolic compounds of Smilax china Root

Sample Chlorogenic acid ~Catfteic acid Epicatechin
(mg/g) (mg/g) (mg/g)
Smilax china Root 83 Not detected 5.9
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Chlorogenic acid, B: caffeic acid, b: Unknown, C: epicatechin
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Fig. 6 Effect of Smilax china Root on cell viability. NIH 3T3 cells were
incubated with various concentrations of Smilax china Root (0-400 pg/
mL) for 24 h. Cell viability was determined by alamar blue reagents.
Value was then expressed to non-treated control group, which was set as
100%. Results are expressed as mean=+ SD for each group from three
independent experiments. p <0.05 as compared with the non-treated (NT)
control group. Each band was quantified using the software Un-SCAN-
IT gel Version 5.1(Silk Scientific, Inc., Orem, Utah, USA)
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Fig. 7 The y-H2AX (A) and p53 (B) expression of Smilax china Root (SCR). NIH 3T3 cells were treated with 25, 50, and 100 mg/mL Smilax china
Root and oxidative for 24 h. Total cell lysates were subjected to Western blotting to measure the expression of y-H2AX and p53. Relative ratio was
quantified after normalization to B-actin. Each value was then expressed to non-treated (NT) control group, which was set as 100%. Results are
expressed as mean = SD for each group from three independent experiments. *Significant compared with NT, p <0.05; *p <0.05 versus SCR-untreated
oxidative stress-treated group. Each band was quantified using the software Un-SCAN-IT gel Version 5.1(Silk Scientific, Inc., Orem, Utah, USA).
SCR: Smilax china Root, Oxidative damage: 150 uM FeCL+500 uM H,0,, AA: L-ascorbic acid 100 pg/mL
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Fig. 8 The H2AX (A) and p53 (B) mRNA levels of Smilax china Root (SCR). NIH 3T3 cells were treated with 25, 50, and 100 mg/mL Smilax china
Root and oxidative stress for 24 h. Total cell lysates were subjected to RT-PCR to measure the mRNA levels of H2AX and p53. Relative ratio was
quantified after normalization to GAPDH. Each value was then expressed to non-treated (NT) control group, which was set as 100%. Results are
expressed as mean =+ SD for each group from three independent experiments. *Significant compared with NT, p <0.05; *p <0.05 versus SCR-untreated
oxidative stress-treated group. Each band was quantified using the software Un-SCAN-IT gel Version 5.1 (Silk Scientific, Inc., Orem, Utah, USA).
SCR: Smilax china Root, Oxidative damage: 150 uM FeCL+500 uM H,0,, AA: L-ascorbic acid 100 pg/mL
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