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Antioxidant and Hepatoprotective Effects of Kadsura coccinea Stem Extract on
Oxidative Damage on HepG2 Cells

Joon Hee Han', Min Hong’, Hoang Viet Bach Khoa’, Luong Van Dung’, Tae Hyung Kwon™, Soo Ung Lee®

ABSTRACT

Received: 2023 December 11 Background: Reactive oxygen species (ROS) contribute to increased intracellular oxidative stress,
Ist Revised: 2023 December 27 yhich has detrimental effects on normal cells and reduces antioxidant levels. This oxidative stress,
g:‘gﬁ;‘?gﬁ‘?;&iﬂ;&ﬁg §6 particularly in the liver, causes inflammation, which leads to the development of acute and chronic
Accepted: 2024 February 5 liver diseases. Hence, substances with the ability to efficiently reduce ROS levels and oxidative
stress are needed.

This is an open access article  Methods and Results: Kadsura coccinea stem extract exhibited a concentration-dependent
distributed under the terms of the  antjoxidant activity and imporved alcohol dehydrogenase and aldehyde dehydrogenase effects. Non-
Creative Comr.non? Attribution cytotoxic effects and increased cell activity were observed in HepG2 cells treated with K. coccinea
Non-Commercial License (http:// i L . ..
creativecommons.org/licenses/ stem extract under conditions of hydrogen peroxide induced hepatotoxicity. Additionally, the extract
by-nc/3.0/) which permits un-  effectively reduced ROS levels, as confirmed by 2',7"-dichlorodihydrofluorescein diacetate (DCFH-
restricted non-commercial use, DA) assay in HepG2 cells simultaneously exposed to hydrogen peroxide and the K. coccinea stem
distribution, and reproduction  extract. mRNA expression analysis revealed elevated levels of antioxidant enzymes, including
in any medium, provided the superoxide dismutase 1 (SOD1), glutathione peroxidase 1 (GPx1), and catalase (CAT).

original work is properly cited. . . . )
& propery Conclusions: These findings reveal the potential therapeutic value of K. coccinea stem extract for

@ @ @ oxidative stress related liver disorders.
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Oxygen Species
M A Z Qs Fde] WAEHA =9 oln] 44 SR 2
B3 A mgt dAudES =7 F8 718X
e BLEE, oAl DWE%_J, A, GEF L 4 B, 2EdS FA AARA A8 =2 5
SR 1= = Al 2 oalE 1 ket ol R E 1Hs f¥ske akld =EHo] o,
Ju AF A48 F o W}z}%% ddals 7% olol wel 1S B 98 ATso] AAHo] gt

S 3} (Rui, 2014; Almazroo et al., 2017; Jeon and Carr, (Cho et al., 2015; Qu et al., 2020).

2020). A 24~ (Reactive Oxygen Species, ROS)2 A3 U
e 750 veket ‘?_%" FES Al 7ss HISs ASEEHAE ST EN B AEE E4A

3 o] IMETY AR g EA R Fo] fle A 718, kst FES W50 53] 1A dF5E 4o

S7F giF-Eolgt A&y Arpeta B, 1 &4L A 34 9 Tdo g 7HEES [ttt (Sharma et al.,
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Aot} (Sies et al, 2022). 7HA|
I=A~4a 4 (alcohol dehydrogenase,
B4 (CYP2ENS] F 71A F

8 ARE 53 2gx oz thaA|ZIt} (Balusikova and
Kovar, 2013).

olglgt ARE oMEYH = 9 ke HiksE
gz Fakslah 52 ROSSF £e ofekS tiARRk
E5 AA3SFaL superoxide dismutase (SOD), catalase (CAT)
2 glutathione peroxidase (GPx)9} 7 ikl a4E 11
ZAZIT} (Jiang et al, 2020). SFA|RE 719 X 8AE
S 74 T £l g G 9 XE aRE Holu,
o] 4 I EHEA AREY &S A3
AlIIYE oA BZE XNBAZE 7]53t} (Singh et al.,
2017). ololl 1A FHASFHAME 2 7T N, oA
FE X80 gHojd 3l a5 BIse HAE &
ANE Ndetes Zlo] dad Aot

S%3 (Kadsura coccinea)y= =3 W|EZo| H¥E3}
Ha2A BEAEREA =7, o, 2 BYE AF5H
NS, Fr v w27 9 Qe 7o)
2w, ol A%, AT Aol D el A
Azel) A6 ABHOE ALBEE BUAL B
zka1 Qi (Woo et al., 2020; Xia et al 2020; Yang et
2020). 44 Fole tiFEE AR, F2&, HAF F
A% A5, o B s At o
dHA ATt (Yang et al, 2019; Tram et al., 2021). ©]
ATelA 2lad, EfHEHlE, SHEkoE
HE=2h 2E2O|E, opu|ieihy} e Al &4 /‘é*‘i‘o]
FHete] @A, oFsty TRV =& e E A
o} (Liu ef al, 2014; Yang et al.,, 2020).
auv ke faeols Bt HlaE 5
Zlol digk &5 A= wHletH, 53] F4tkst 71
e MHERs gaael sk 2= obF fle o=
el

A B AFME Sed F7] FEES Ao
L2 FE37] S5t kst @S SHskaL 2
852 ol 27k IPHEE 9 HepG2 HEo] 2t

Md

olf

Hu 1o & b ny & L8 rlr

L 2

JAEYAE %Eﬁ& S AxEA, AEXHITET, ROS
a9 st a4 g43) 71He BT

A AFEgeH, s 7] FEELS Fx5
£ 80 mesh Alo|Z2 Rl BT ez o
Ew3s 7] B 20 gofl 20% (viv) AERE (= 99.9%,
Daejung, Siheung, Korea) 1 (S 7|3 & AL &
ste] 6 Al FE3FM e J3}A] (Whatman No. 2,
Whatman Inc., Maidstone, England)E ©]-&3}o] ]33l &
7+45=7] (Rotavapor, R-220SE, Biichi Labortechnik AG,
Flawil, Switzerland)Z ©]-&3}le] ¥=31 FTAAZX7)
(llshinbiobase Co., Ltd, Yangju, Korea)ol| A ZAZ3}o] S
3 =7 FEES Az

1
fn
N

N

2 &5 7| FESC Y5 BY 5
Z Zdds S AlFE 150 0] 2 N Folin reagent

(Sigma Chemical Co., St Louis, MO, USA) 150 £, 10%
Na,CO, & 150 = H7}stgtt o] E5tals A2
A1 A7 T AR F 760 oA FFEE =4
AT A5 F ZY¥E FHS gallic acid (Sigma
Chemical Co., St Louis, MO, USA)Z X%+ =412 ALk
3}al gallic acid equivalent (mg-GAE/g)& YERH AT}

DPPH radical 245 AL A8 89 50 o] 0.2
mM2] 22-diphenyl-1-picrylhydrazyl (DPPH) 100 5 4
AL wHE 517 el FFES 579831 (Blois,
1958), ATl AR goo Atz PA7Ee
F3E AEE Ve

ABTS radical 275 &4-& ABTS cation decolorization
HH (Re et al, 19992 A L39S ™ 7 mM 22-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS, Sigma
Chemical Co., St Louis, MO, USA)°]] 2.45 mM potassium
persulfate (Sigma Chemical Co., St Louis, MO, USA)E 3
7Fstke] 24 A1ZF FQF ABTS+S A7 3 734 nmow
8= #el 070 - 090°] HEH 3N AR
kel Bl H 100 (5 FH7FEE F 734 nmof| A E%_‘Ei

29590 ANee teel oz WEsidc

A &%) = (1 - NEAYFY FF= / 2T F
F5) X 100

Agel #98 e Oy WHOR ZHHAT
(Oyaizu, 1986). A& 1 mlol] 1% potassium ferricyanide 1
mE Este] 50CAA 20 & FF BREAIZIAL, 10%
trichloroacetic acid (TCA; Sigma Chemical Co., St Louis,
MO, USA) 1| mE H7lsldth EFES 4ToA 10 &
BCF 8000 X go 2 4 EE3 T A5 | mlo] =
79 1 mlet 0.1% F3kE & 01 mE H7lske] 700
o N FHEES SHsAT



3. 43AE Fallga d 24

ADH % aldehyde dehydrogenase (ALDH) &4 alcohol
dehydrogenase activity assay kit (Sigma-Aldrich, St Louis,
MO, USA) 2 colorimetric aldehyde assay kit (Sigma-
Aldrich, Sigma Chemical Co., St Louis, MO, USA)S A}-&
she] =33t

96 well plateo] S35 =7] F=& 0 ug/ml (control),
100 pg/ml (KC100), 200 pg/ml (KC200) 2 400 ug/ml
(KC400)= 50 0 S B3k kit AFE7 1 A7 §F
53t FHE 450 nmol| A A3tk ADH % ALDH
FHE AWAS o) §3e] AT,

ADH ¥

BE FRE

ALDH &4 (activity, %) = (28
25 X 100

4. HNZ =4 & ME 25 AH

MEZA AL $31e] 96 well platecl] HepG2 A 3E
E 1 X 10° cellywell2 100 0 RN BFska 37T A
24 A|ZF F?F vkttt

0% BWwF Z7] FEZES 10 UL R A5 0 pg/ml
(control), 100 pg/mé (KC100), 200 sg/ml (KC200) 2 400
pgml (KC400)2 HFEEE 9 5 37CoA 24 A7
F7F wiFatdoh 1§ 10 49] CCK-8 885 &3}
o] 37CoA 4 AIZF B2t viF 3 450 nmol| A E3 ==

A3t
=4 Adbe FAET g2 A AEE] 100%
7F HeE Aketck =3 AE RS AES 93 9

of WMo R FEE7MA HEd § s A (1 mM)
A7 AR aA sk 24 AZF S} vl st AT
MERZ A= T3 CCK-8 assay= ©|-83f 450 nm
MM FE=E Sk, 54 A= =T (1 mM
Hakstrd AEhY AlZE AES] 100%7 HES Al
el on 47 243 SHEE 53 formazangl =

£ AFE3te MaZe] &4 (% of control)S AHESFSI T

va

5 EMLHAF(ROS) MMM A

AL T AAIA AP THAESQ] HepG2 AE2}
dihlorodihydrofluorescein-diacetate (DCFH-DA)E ©]-8-3}<
ey

HepG2 AIXE 1 X 10° cells/mﬂfl] T2 24 well plate
o] 24 At Y T ZxF =7 FEE 0 ugml
(control), 100 wg/ml (KC100), 200 wg/ml (KC200) = 400
ug/ml (KC400)S HEFEEE A3 3, 1 mM HAakske
& (H0)E A3kt

37Coll A 24 A7k B F & PBS (phosphate buffer saline)
2 2 3] Alx3 5 DCFH-DA (50 uM)E A &lsle] 37T

oA 30 Xt wiFstdk. oAl PBSE 2 3] AH
3le] Folgl= DCFH-DAE A #35}al, Fluoview confocal
microscope (40 X, Olympus, Tokyo, Japan)¥} SpectraMax
M35 microplate reader (504 nm / 524 nm, Molecular Devices,
Sunnyvale, CA, USA)E ©|8-3}o DCF 3% 3 H:

£ Z4shqn.

6. eitsl 24 HH FTUX SYE AH
2~

8218} &4 SODI, GPxl 2 CATS] mRNA7Z} 25
= 42 AFFH JHA} TFEEA IS (quantitative

reverse transcription polymerase chain reaction, qRT-PCR)ZS-
olg-3he] ¥-Ajaheint.

6 well plateo] HepG2 A (1 X 10° cellsml)S 24 A
7t w)Fatar, E«ii Z7] olg-g FZE (100, 200, 400
pg/mb)yS gk F 37CoA 24 AR S SR
o 1 % 1 mM FiskA (H,0,)5 Ak 37T
A 24 AZE FE FF R § 7129 wiAlE HEla
PBSZ 2 3] AlH3lo] X85 FHISAH

RNA+ HUE AEZZHE] RNA isolation kit (Qiagen
Inc., Valencia, CA, USA)E A}-83}o] RNAE F=3}
o). Reverse Transcription Master Premix (Elpis-biotech
Co., Dagjeon, Korea)S A}8-3}l] 1 1g2] RNAS cDNA
Z GHArMAF e, §-31AF B =F-2 LightCycler 480
Instrument II (Roche Diagnostics, Mannheim, Germany)Z
AH8-8Fe] RT-PCRe]l &J3) #4351t

H Ao AFE-H oligonucleotide primers= 5° — 3° HF
k2] SOD1 (Forward: ACGGTGGGCCAAAGGATGAA,
Reverse: TCATGGACCACCAGTGTGCG), CAT (Forward :
CCAACAGCTTTGGTGCTCCG, Reverse: GGCCGGCAAT
GTTCTCACAC), GPx1 (Forward : GTGCTCGGCTTCCCG
TGCAAC, Reverse: CTCGAAGAGCATGAAGTTGGGC),
GAPDH (Forward : GTATGACTCCACTCACGGCAAA,
Reverse : GGTCTCGCTCCTGGAAGATG)E AH&-315ith.
PCR Z71& 95Co|A 5 & F<F pre-denaturation 5,
95Cell A 15 Z, 55CollA 15 %, 72TCollA] 30 %2 40
cycles® HHE A Az B2 93] glyceraldehyde-3-
phosphate dehydrogenase (GAPDH)Z 7 f3}5} 3t}

7. SAHz)
BE Age 3 W oy wE Agos Aysgen,
BE dHolHE WE + REEAR wAdr. 2%

o] EAx 8= SPAW 18 software (IBM Corp, Armonk,
NY, USA)E o]&st Fahatdon, Aagte] oS
oneway ANOVA testS A A3} 5% <ol 4] Duncan’s
Multiple Range Test (DMRT)Z Z} H|o]H 7te] H-Jx=
ARsAT (p < 0.05).
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g3 % OF o €13k ADHS} ALDH®] &4 ®stE 45kt
I A3} ADH % ALDH 4L 3=3 7] 5%
1. §LS E7IFEE9 st 24 24 2 200 pgmt AP Al FA2 thzes} vlasie] 7zt
e3 E7] FEEY T %ﬂﬂl%%%ﬁ— AFA v 71372 £ 101%, 2 1344 £ 129%9] SV A

= 0.0144x-0.0191, R* = 0.9952)2 3+ ¥ gallic acid T = YERNASH, 400 pgml A2 A] 169.9 + 42% 2

mgl 2 3E7]E o™ 10339 + 031 mg-GAE/g= &<l 1956 + 105%°] =& a4 34 ZF71E yHel= A
= Atk DPPH 2A 84L& 7217t S35 E7|5FE5 50, °o2 IRIFAY (Fig D).

100, 200, 400 g/mlS F351G-S wW 1069 + 1.90%, Bwd 27 F2E9 AHY T} 2R 5
2255 + 2.05%, 40.65 + 1.06%, 56.80 + 1.64%2] A7 o]&zx o= ADH @ ALDH &4 9] o) Z71eh=E A
44 EHE YEAT (Table 1). < ¢ F AAbTh Al FE dEEe A% &

ABTS 2tz AA52 ABTSO| ol gitjze] & Aol S5 o] FhelA Al 88 AX=Hl ADHe
Bev)k sk 34 EZd 9 AaEe Ly V) 9]3l acetaldehyde® 3l ¥ 31, acetaldehyde= ALDHe|| 2]

%3 Wgog Zb7t B3 E7)5EE 50, 100, 200, 3 acetic acidO.E EafE ¥ o]aksletre} B2 IS5 E

400 (ugml)S E)3FYS W 31.70 + 041%, 59.86 + )Tt (Takei er al., 2011).

031%, 9728 + 021%, 99.46 + 0.01%= A7 Ao 3 oek&-ol A ADHel 3] 12} HalE oA EL Y]

1= AT} (Table 1). slol== o &4k AEHS, A 2 Hol 43 S
AT F FETlol AAE FAte S & oS I & #HEEE das 298+ e

QAdete WS AHEste] ditsl @S At 5 Ze=® ¢ A Utk (Ahmed and Younus, 2019).

=3 7|FEFEY A8 247 50, 100, 200, 400 (/g Do 5 (2017)& SF&A1E 12 50%< o] &3] ADH
/mlyS 2)sFES wj 0258 + 0.00, 0276 + 0.00, 0.311 2 ALDH §48A4S EA319 o, wigo 2AY, 4
+ 000, 0398 + 000 2 5% EHOE FREI F  F UF FEEL ADH9] F4S 120% ©)F ZF7HAA
7}at ek (Table 1). o1}, ALDHY 242 106-109.6% 7HA171E © 23

Ses Auold 238 Fddust GEAGUE o G % W SEEE ADHE S48 1219 2o}
ket &Aool ¢k Bl ®E A Ak (Sun et al,  AJA eSS 7P w27 Es)AZoH, ALDH 24
2009). %3+ Zhao & (202Dl oJEhd F=5 =7]o ¥ o] AlY E2 vls FEES 120.1%=Z VEFSTH
-3+ F2 3}§-E o= a-pinene , B-pinene, camphene, olo] Wl E Ao T3 =7 FEEL UE oF
borneol, 8-cadinene, and P-clemene S°] Yo, o] 3k A5 8] e W oM EYH slo| T 3| agio]
Aol 7Ilste] kst AT At A4S Uehdo 95 24E e A4S ¢ 5 Uslth
1 Hask ok

3. UME S 9 MEES Y

2. ADH % ALDH 2aff g4o| g4 Hst Fes £7] FEE2 TAHE HepG2oll gt AlE=

Nee AFE B:e Priak, vALAA ABE AL Foprr] skl CCK8E ool ZRFHT
2ks} /‘]iﬁﬂ g JtedgdolA] viAl 25 F3 Absks s =7 FEES A3 HepG2 AEo| AEA
Ed X =719 o) °]E]-(Tsermpini etal., 2022). w2} EEL S35 F7] FEE 100 pg/ml, 200 pg/ml, 2
alchol dehydrogenase (ADH) % acetaldehyde dehydrogenase 400 pgml F=A 242 1003 + 1.1%, 101.0 + 1.8%,
(ALDH)9] &4& =4317] 98t s 27] FE28 2 99 + 21%E YERATE (Fig. 2A).

Table 1. Results of antioxidant activity on Kadsura coccinea stem ethanol extract.

Concentration (ug/m)
Samples  DPPH radical scavenging activity (%) ABTS radical scavenging activity(%) Reducing power (Abs,,")
50 100 200 400 50 100 200 400 50 100 200 400

KC? 10719 22.6%2.1° 40.7%1.1° 56.8+1.6° 31.7+0.4° 59.9+0.3° 97.3%x0.2° 99.5+0.0° 0.26=0.00 0.28+0.01° 0.31=0.00" 0.40+0.00"
BHAY  324+1.9° 464+05 627+1.9° 69.6+05  72.0+0.6" 99.6=0.1° 99.6=0. 99.8=0.0' 0.36+0.00° 0.40+0.01° 0.41+0.00° 0.43=0.00"
AAY 21.5+1.6° 58.3%2.4" 941+0.2° 94.8+0.27 29.1+0.3° 99.9+0.0° 99.8+0.1° 100.2+0.0° 0.20=0.00° 0.34%0.00° 0.40+0.01° 0.42+0.00"

VAbs,q; reducing power by absorbance value at 700 nm. “KC; Kadsura coccinea stem extract. YBHA,; butylated hydroxy anisole as positive controls. *
AA; ascorbic acid as positive controls. Data are presented as the means = SD (n = 3). "Means with different letters are significant at 5% by Duncan’s
Multiple Range Test (DMRT, p < 0.05).



S =
A) 200 B) 2400
o a =
= =} a
£ 160 Rl
s ? g
§ = 160.0 b
£ . £
P g12001 | c
z 801 £
g i 80.0 -
E 40 2 400 A
< =
0 0.0
CON  KC100 KC200 KC400 CON  KC100 KC200 KC400

Fig. 1. Effect of Kadsura coccinea stem ethanol extract on alcohol dehydrogenase (ADH) and aldehyde dehydrogenase
(ALDH) activities by in vitro kit. ADH (A) and ALDH (B) activity of K. coccinea stem ethanol extract is increased compared
with control. KC100, 200, 400 means K. coccinea stem extracts each 100 ng/mf, 200 ug/mQ, and 400 ug/md. Results are
expressed as percent control and represent means =+ standard deviations (SD) of three independent experiments. *Means
with letters on the bar are significantly different from each other at 5% by Duncan’s Multiple Range Test (DMRT, p < 0.05).

A) 120, B) 180 ;
a a a a 2 a

100 4 — 150 4 b
25 804 £5120 4 q ¢
§§ 60 §§ 90
=% =%
S 40 S & 60

20 30

0 CoN ~ xcw  Kcao KC400 CON() CON() KC100 KC200 KC400
1mM H,0,

Fig. 2. Effect of Kadsura coccinea stem ethanol extract on human hepatoma HepG2 cells. (A) Percentage of viable cells
was calculated with control cells. (B) Percentage of viable cells was calculated with control (+) on hydrogen peroxide
stimulated HepG2 cells. KC100, 200, 400 means K. coccinea stem extracts each 100 pg/mQ, 200 ug/m{, and 400
ug/ml. Results are expressed as percent control and represent means = standard deviations (SD) of three independent
experiments. *Means with letters on the bar are significantly different from each other at 5% by Duncan’s Multiple Range
Test (DMRT, p < 0.05).

Sws 27) FEEY AY BE 400 @it 371 B g2AA vEEEcl N3e oytochrome ¢ WES

Sl = ZFAE HepG2e] M3E &4 (cell viability, % of ZZRIAA caspase-97} caspase-32] 43S F3| apoptosis

controlo] FOJEA] @il FAHE Aoz FglHe] Al & FHAYIE Aew LA T (Kim e al, 2010).

IEAL e e AdHUTh £F TAE HepG2 et & dFelAe FxE £V FEE2 mﬂi
o Hdsrd (1 S He@ F F=5 7] 5 HepGell 54S HolA] gow, Austeist 22 i
& AT A% Fes F7) FEES) $=7 SV 31 B apoptosis=H-E| HepG2 A EE HEdhe 7;9&
upel HAIE HepG2o] B4do] F7kshe Ao 39l wdd

ﬂ‘”ﬂr (Fig. 2B).

i ey mM)~ xial?ﬂ ¥ =3 27 FEE 4. EYLAFROS) YY AR

100 zg/ml, 200 pg/ml, L 400 pg/mlS =23 Az} zhzt B A7elM Fxs E7] FE=9 TAE HepG2oll
1100 + 54%, 1320 N 59%, 1532 + 29%9] AE A tldt BAAAZE (reactive oxygen species, ROS) A4
E&S B T fFoFom NEAMEL Ivske A 29E B4

Ao A5 30eh (Fig. 28)

Bt AN gol WAHE BYNLFOE,
A B3} golate] S|RAT WA W] 2
84 2Ed2E 2770 wet vEREo} v

Dichlorodihydrofluorescein-diacetate (DCFH-DA)= A|3EE
Fast WE@E S4S 7HA= 98 EA DCFH-DAS
Ao Helshd AEX W2 3FSte] DCFHO.Z M3k
w31 A7) DCFH7} A ol £A48= ROSe 93l 4k
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Fig. 3. Effect of Kadsura coccinea stem ethanol extract on reactive oxygen species determined by DCFH-DA assay showing
reduction in intracellular ROS. (A) Fluorescence microscopic images of intracellular ROS production by DCFH-DA
staining (green) in HepG2 cells. (B) Fluorescence intensity of DCFH-DA in different treated HepG2 cells. Percentage of intensity
was calculated with control (+) cells. KC100, 200, 400 means K. coccinea stem extracts each 100 ng/mf, 200 pg/m{, and 400
ug/md. Results are expressed as percent control (+) and represent means =+ standard deviations (SD) of three independent
experiments. *Means with letters on the bar are significantly different from each other at 5% by Duncan’s Multiple Range

Test (DMRT, p < 0.05).

slE™ dFEAS 7IA|= 2,7-dichlorodihydrofluorescein
(DCF)o.2 HIHAT (Yu et al, 2021). WA DCFH-DA
£ A AP F HAE BAS Fol IBRAL
FPetd ME o] R8s ROS9
A ek
B4 23 BwE 27 FEEe Aegel Be4E
Fgo] A7} Fe Aoz FAEATh HepG2 A|Eo|
HAsEA 1 mMS 483 23} ROS+= 3.2 £+ 0.4%9]
A1 100.0%2 F71eEaL, @G olmAAME FElg 2t
°olF Btk (Fig 3A).
Bws Z7] 222 100 ggml, 200 pg/ml, D 400 g/
FroA AAE ROSE HAatslagEa xmg jn] 2t
485 £+ 9.1%, 33.7 *+ 70%, 2 285 + 52%E &
oo Fashe o] FRAFAT (Fig. 3B). o=
3 J%Jﬁ} 42> A2ld IHAE Hep2
AAzT= RS on gtk
Jeon 5 (2021)4 ?i?oﬂfﬂ~ BI6F10 W]} A|3Zo] UVA
= UVB XAt ROS A4S fdste] K coccinea
27] 9 el 5o Ro FEEL AP

B

¥

Y
N
"
=
i
3

Az ROS7} AAEE AL solatt
E% Lu 5 (2022)] w2w Y] E (HUVEC)]

A8 E 23k RO
oA A HlEA 35
m FFEoZ HEeas
2 aAle dTFAn=

=
Ef?}% FESES 200 g

247}y 50% o©]

SE {3t K coccinea L
]

f.: m{ﬂ
(/)
i)
o
rlo

4 HH |RAHUX 2y #HE

gAk3l @4 SODE Ao EA)3E O (superoxide
radical)S H2I3}5FAae) AR BESteE E4F free
radical @ BAAAE A A= &4 0|9, CAT+= SOD
of ol FafjEo] B HABFALAE A 22
aete atolth GPxlE 2‘}§ Ji‘rfrié 2
o BRAZ Polshe Ao,
of FFATIE SFEAY] EF % =z13}
(Ighodaro and Akinloye, 2018).
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Fig. 4. Expression analysis of antioxidant-related genes (A)
superoxide dismutase 1 (SOD1), (B) glutathione
peroxidase 1 (GPx1) and (C) catalase (CAT) on Kadsura
coccinea stem ethanol extract in HepG2 cell. Results
are expressed as percent control (+) and represent
means=+standard deviations (SD) of three independent
experiments. Percentage of viable cells was calculated with
control (+) cells. KC100, 200, 400 means K. coccinea stem
extracts each 100 pg/mQ, 200 pg/m{, 400 pg/ml. Results
are expressed as percent control and represent means =+
standard deviations (SD) of three independent experiments.
*Means with letters on the bar are significantly different from
each other at 5% by Duncan’s Multiple Range Test (DMRT, p

< 0.05).
met ROS 404l 5 Fiket Fgo) 57 Fie
5 Z7] FFE) X HepGell e a3l a4
e FHA B FFoll A BT
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=7 FEFES FEEHE AY3 $ superoxide dismutase
1 (SOD1), glutathione peroxidase 1 (GPx1) % catalase
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mM) #Z]ol] 9]3] HepG2 A W d4ksl &4 SODI,
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o2 7FAEET (Fig 4).
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t} (Fig. 4C).
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