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Hepatoprotective effect of Samchulgeonbi-tang via Nrf2 Activation

Ye Lim Kim, Hyo Jeong Jin, Sang Mi Park, Sung Hui Byun, Chang Hyun Song, Sang Chan Kim"

College of Korean Medicine, Daegu Haany University

ABSTRACT

Objectives : Oxidative stress is an important cause of many diseases including liver injury. Therefore, adequate
regulation of oxidative stress plays a pivotal role in maintaining liver function. Until recently, there has been no
studies on the hepatoprotective effect of Samchulgeonbi-tang (SCGBT). Therefore, the hepatoprotective effect of
SCGBT was investigated in HepG2 cells. In this study, oxidative stress was induced by arachidonic acid (AA) and iron.

Methods : To analyze the hepatoprotective effects of SCGBT against oxidative stress induced by AA + iron, the cell
viability, apoptosis-related proteins and intracellular ROS, glutathione (GSH), and mitochondrial membrane
permeability (MMP) were measured. In addition, nuclear factor erythroid 2-related factor 2 (Nrf2) transcription
activation and expressions of Nrf2 target gene were analyzed through immunoblot analysis.

Results : SCGBT increased the cell viability from AA + iron - induced cell death and inhibited apoptosis by regulating
apoptosis related proteins. SCGBT protected cells by inhibiting ROS production, GSH depletion, and MMP degradation
against AA + iron induced oxidative stress. Furthermore, Nrf2 activation was increased by SCGBT, and the Nrf2
target genes were also activated by SCGBT.

Conclusions : These results suggest that the SCGBT has a hepatocyte protection effect and antioxidant effect from AA +
iron induced oxidative stress.

Key words : Samchulgeonbi-tang (SCGBT), Oxidative stress, Nrf2, Hepatoprotection.
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I. A= iron®] HEAXZ FH 45 AEHAY tigh 7+
Ho 8% Brksto], 2lifgisel a5 9o 2 2
e PAAAE, PIAESE THAE o) ol 8EE ATeu sk
ZE= 4, albumin®t HES A/dsto] Aot
o ¥4 AF L A FH qTE B, wd I Az g2 3y
© AR R HEZgT ofuiA] % BYAL B
G gy, ol ciAlIRge Aels] SIsiM 1 Ao
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Az ol tiAREES HAFEEEA(H,0,), TS}
=012(07) H stel==4 SHZON)Y 22 &
4Z(reactive oxygen species, ROS)o] AL,
Ui o] atet Al2"ln BestA] AdE ROS A
ol A d/d (Homeostasis)oll =wtgol x:HE 7,
A e AEAZ fESE ol A9
lipids, proteins ¥ DNA®} Z2 AZ 14 Q4AE
FFS AA Ha AapHog Ame] FxA g9 I
2 wigks zefshA "o,

ER Atehy AEdAE G o
ZHgPY o] thoket Aol dglom

Moox Mo |oorr e A oo X

L
X

itfEmis> CREEE O LHY FH= AZ O
o, BERE, FAN B, AR &8 ANE g5
A\, T, EIF, fED, HE sAn, BE=FT=
/=] qlew, REmEESY E(LHRSH:E a5l
Aot REHE A= 2 TAE EHEH A o
gatdom®, Huare PYALEY aFgoietel AA|
<9 stz ZfiEmsEddrdathos AMEEHL
oI},

gl et dTRE Wells e, 99
oF WAL, TIF, B, asrEY 2 Ay ¢
s wi, wFAHE WS Sol uyd vt 9l
o S obA7b B HAENS Eied
g 97t B3 9 ot gl

wtehs] B Ao E ZltfEpsEdardaihE
o]-gste] HepG2 A|ZEoA arachidonic acid (AA)QF

Aol ARE] ZEffEARIS (Samchulgeonbi-tang;
SCGBT)Z GLAIKAA, e=hol AW Zltfgieis
(EguAAih-& ARSI Poly (ADP ribose)

polymerase (PARP), procaspase—3, procaspase—9, £

-

—actin, lamin A/C, NAD(P)H-quinone oxidoreductase 1
(NQO1) &A1t HRP conjugated anti-mouse IgGe=
Cell signaling Technology (Beverely, MA, USA)oJA
A5t Bel-2, nuclear factor erythroid 2-related
factor 2 (Nrf2) &A= Santa Cruz Biotechnology
(Santa Cruz, CA, USA)olA FUst o, Sestrin2 &
A= Protein tech group (Chicago, IL, USA)S 25 E
TA5HAE Glutamate cysteine ligase catalytic subunit
(GCLC) &A= Abcam (Cambridge, MA, USA)<JIA
FAsFA, MaEeiF Al = Q3 Dulbecco's modified
Eagle's medium (DMEM)3} fetal bovine serum (FBS)
9 penicillin¥} streptomycine Gibco (Thermo Fisher
Scientific Inc., Waltham, MA, USA)ollA st
Arachidonic acid (AA)+= Calbiochem (SanDiego, CA,
USA)A oliskal, 3-(4,5-dimethylthiazol-2-y1)-2,5~
diphenyl-tetrazolium bromide (MTT)2} 2’,7 ~dichlorofluorescein
diacetate (DCFH-DA) % rhodamine 123 5¢| 7]t
A|FEL Sigma—Aldrich (St. Louis, MO, USA)ofA]
Juiskelty. NER-PER™ Nuclear and cytoplasmic
extraction reagents?} bicinchoninic acid (BCA) protein
assay kit= Thermo Fisher Scientific Inc. (Rockford,
IL, USA)A F4skct GSH BIOXYTECH GSH-400
kit= Oxis International Inc. (Portland, OR, USA)<]
A oSt

2. A Bk
B AT AF8H HepG2 M2 (human hepatocyte

derived cell line)+= American Type Culture Collection
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(ATCC, Rockville, MD, USA)olA 9istien], DMEM
o 10% FBS¢ 100 U/mL penicillin® 100 xg/mL
streptomycing 235t 37C, 5% COZF HA=E
incubator (MCO-20AIC, Sanyo Electric Biomedical
Co., Japan)ollA wjeFstlet. He AZAES 80-90%
A& 9] confluency= I A2ZE ARSI

3. AE BEE EF

24-well plateo]] welld A|ZE 1.5%10° cell/well2]
SR EFsto] iRt & HepG2 A2E9] confluence
7k oF 80% ool HUS ®l, 12A%F 53F FBS7F i
TE R &2 HiRoA st SCGBT @5 =4
< EA5H] fste 0.03-1.0 mg/mLe] SCGBTE A
ek} 2447 & Al AEES SAsilon,
SCGBT®] AMlzHe avs Psts] st 0.1-1.0
mg/mLe] SCGBT= 1A7F AAXRE & 10 «uM AA
(12M7He} 5 uM iron (IAZHS £x14 o7 A 2|5}
Areba AEg Ao Ot M B4 fkskdl, oFE
27t &=2H HepG2 AlZof 0.5 mg/mLe] MTT-E
< ZF well & 200 4L F713F § 4X7F B9 ¥-35f
o AAH formazang DMSO (dimethyl sulfoxide)E
ol gste] &A1zl &, automated microplate reader

(Infinite M200 Pro, Tecan, Minnedorf, Switzerland)
2 570 nmolA FF=E SASHATE Az BEES
T2 Nz FgEo] wigt wWEs= vehfgith
[cell viability (%) = 100 X (absorbance of treated

cell) / (absorbance of control cell)]

4. Az 29 4 3 259 A%2} immunoblot £4]

ofFE A7t ¢k HepG2 MZ=HH HAZ F=
o2 phosphatase & protease inhibitor cocktail (Thermo
Fisher Scientific Inc.)o] %7} radioimmunoprecipitation
assay bufferg o]-83df &3t H, 4C, 15,000 x g
A 157 B dAEEst] AAZIE AL, A2
AFEH(whole cell lysate) 224 F5HE FHolHot
& B8(nuclear fraction)> A%E A|Ee] NER-PER™
Nuclear and cytoplasmic extraction reagents& *] |5}
of AFALNA AAE o] whet
tt. g FEHE2 BCA protein assay kitE ©]-85}
of gl otFe sl

el lysate®] SLHE 8-12% SDS-PAGE (sodium
dodecylsulfate—polyacrylamide gel electrophoresis)=

= o = = =
AedE FE5H3
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o] F7|de A7 5 s
nitrocellulose membrane® = electro—transfer S}ATt.
H|Eo]2& AS AASH| 5] 5% skim milkz A&
oA 1A1ZF 308 blocking?t &, TH Ao ot
12} S 124]7F o)A #2 X711, horseradish
peroxidase”t ZAgE 22t FAIE Ad2olA wHAIX]

T, enhanced chemiluminescence detection kit (Amersham

eN )= 5
T2 o -+,

Pharmacia, Uppsala, Sweden)2} image analyzing system
(Imager 600, Amersham Biosciences)= AHgste] 73
shack. 7 wagel AdiEel d EE Tmage ]
(https://imagej.nih.gov/ij/) & o]-&ste] 2451t

5. GSH &F &4

GSH &2 S74st7] $IstA, 24-well plateoll Z+2t
9] welld HepG2 cell2 1.5% 1072 BF3te] HjoFst
=], SCGBTH} AA ¥ irong &Aooz AR5k, A
27y F=7H cell& 500 pL/well®] metaphosphoric
acidE ol8sto] &3lst &, GSH BIOXYTECH GSH-400
kitg o8t 405 nme] IO 2 automated microplate
reader (Tecan)& AM&ste] S3=E Aot

6. AlZ W ROS &7

DCFH-DAE o835l SCGBT7} A= WjollAe] ROS
X G SHoITE HepG2 AMZE 24-well
platee] HiFSE ¥, SCGBT= 0.3, 1.0 mg/mLZ A X*]
3k, 1AIRE & 10 ¢M AAS 12A17F 59 At
o]JF 5uM irong 1AIZF B9t AHAsHATE o]F, 20
¢M DCFH-DAE 1AIZF &<t 37CelA et F,
JAAE DCF 9% ZEE excitation (485 nm),
emission (530 nm)e] oA automated microplate
reader (Tecan)® =435}t

7. MEZEgo}l v M99 £3

otETLA] oFol2 ¢ d=<l rhodamine 1232 ©]&
sto] mEZEgol 4 AQ)e WHIE ZAs5EAt.
SCGRBT, AA, irone &=xt822 A3t HepG2 Ao
0.05 pg/mLe rhodamine 123& 3087t Ax|stx,
1% FBS7} 3Z38HE phosphate buffered saline2 ©]-85}]
MZE tubed] J4stAth 34E MEZE= sample T
10,00071¢] A|ZZ BD Accuri. C6 Plus Flow Cytometer
(BD Bioscience, San Jose, CA, USA)E o|-&ste] =4
stk



Chiststofst YASISIR| 312 A2E (2023952)
Herb. Formula Sci. 2023;31(2):111~124.

8. ZlxE {H7 £4

Antioxidant response element (ARE)7} ti7i=]= 2
A 23RS SAsh] A%t BlEE {37 AL oA
o] Hug W] wat £3Ystart. 2xE FEA
pGL4.37[luc2P/ARE/Hygro] (Promega, Madison, WI,
USA)o] g4 =H X3 HepG2 MZE 24-well
plateo]] BJFSE & SCGBT, AA, irong &312o7 A
A& ¥t ¥, passive lysis buffer (Promega, Madison,
WL, USAE olgste] gafistart. ol luciferase assay

reagent (Promega)E F7tote] LdE luciferase &4
S Z45HATE. TS luciferase®] AL EFIAS

olgstel Buld FrE BAsHAr

o
re oft

A&
Q7o BE A9 Ane 33 W A T
version 26.0 (IBM Corp., Armonk, NY, USA)& o]&

sfel FARME Fqotedrt. 18 7o) FAH foy

1

. 249 2%

1. AA + iron22 {§E % cell deatho] T3t SCGBT2]

H3 gy

W2 SCGBT ©@%9 Az SAS mstr] <6l
0.03-1.0 mg/mLe] SCGBTE A3t &, HE =&
o =74sk9ck. SCGBTL 0.03, 0.1, 0.3, 1.0 mg/mL
ol FAHZ control cell (100 = 2694 %) tiH]
95.12 £ 6.95, 113.80 £ 6.60, 119.16 + 13.42,
12342 + 10.08 %= SAALE {3t Al Z4&
e 2] etth(Fig. 1A).

AA + irong AA|sto] AR AEHAE FEF A
2 AA + iron HAE= FAZ control cell (100 =+
5.93 %) thH] 33.40 + 3.12 %= HepG2 A|Eo] A=
&2 SAHLE fFoAMI(p < 0.01) FEAFOH,
SCGBTE 0.1-1.0 mg/mLe=Z HAAHXF F¢ AA +

2 one way analysis of varianceE ©]-&sto] HASIHA irono]] oJsto] HAEE A2 AEES IEAI= A
ot AFAAL Tukey HSD test T Dunnett T3 test Fe Uedlem, 1.0 mg/mL x4 103.60 + 6.70
£ 0]8519.2™ mean + standard deviation (S.D.)Z %= AA + iron ] TFe] Hlste] FAACRE {9
#2715kt felgEo] p € 0.05 = p € 0.0191 A sHAl(p < 0.01) FS7HAHTHFig. B). ol2’t Aik=
o= Jjzog EAHoR 905t o7} Q= AoR SCGBT 1.0 mg/mL+= @=HQ Al 542 glen,
b i | AA + iron2 FEH cell deatho] Hist] AZES &
b 5= HERdCh
A B
150 - 150 -
= 100 - > 100 1
o) o)
Z R
z 50 T z 50 T *%
) )
o o
0 - 0 -
Con0.03 0.1 0.3 1.0 SCGBT (mg/mL) Con - 0.1 0.3 1.0 SCGBT (mg/mL)
AA +iron
Fig. 1. The effect of SCGBT on AA + iron—induced cell death

(A) The effect of SCGBT alone on cytotoxicity. HepG2 cells were treated with 0.03-1.0 mg/mL of
SCGBT for 24 h. (B) The cytoprotective effect of SCGBT. HepG2 cells were incubated in 0.1-1.0
mg/mL of SCGBT for 1 h prior to the addition of AA (10 M), and the cells were further incubated
for 12 h. Then, the cells were incubated with iron (5 M) for 1 h. The effect of SCGBT on cell
viability was assessed using MTIT assays. All data represent the mean + S.D. of three separated experiments

(Significant compared with control; **p < 0.01; Significant compared with AA + iron, "p < 0.01).
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2. AA + iron GEA AZEAEA] ot SCGBT2] A

A WollA] apoptosis Tl THRAZ = Bel-2 family,
caspase—9, caspase-3 1¥]1 PARP Fo| & d=A
ATH . ROS, UV ¥ 522 5o A=og qls) A
2 YollAl Bel-2 family7} @443t 2 A¢ nEZEL
ool wo] -FiE o] cytochrome-c& WEoH] =,
=9 cytochrome-cE caspase—92 AT, O]
A ZASHE caspase—9-S caspase-32 AT 7)1,
caspase—3E DNA repairo| #oIsh= PARPY] 752
2A5t9] apoptosis 4125 ALsHAl A, ol
25 o g2 SCGBTo] AA + ironl & FLEEHE A
ZAEAE A=A Elskr] fIsiA cleaved PARP,
procaspase—9, procaspase-3 2 Bcl-2 Wde] HINE

immunoblot& Fdl EASIATHFig. 2A). AA + iron
HAE F A FAHA control cell] HIS| cleaved
PARPOA+= 249 + 0.452 F9sHAI(p < 0.01) 57t
SF9al, procaspase—9, procaspase—3, Bcl-29] Wd-e
control ™H] 0.39 + 0.03, 0.57 £ 0.04, 0.38 +
0.142 F9stA(p < 0.01) HAsHATE skARF SCGBT
1.0 mg/mLS HAA|T Ho A= cleaved PARPOJA]

098 + 0.198 [FostA(p < 0.0 HAastoeH,
procaspase—9, procaspase—3, Bcl-29] ¥d2 1.12 +
0.11, 1.42 £ 0.19, 130 = 0.092 H<stAl(p <

0.01) Z71otth(Fig. 2B). weha] SCGBT AlZAE
A oAt AEs Hegtn ek,

A

| —_— | cleaved PARP
I N —— — | Procaspase-9
| T e cmu --| Procaspase-3
[ — @ Bcl-2

| —— e — o =— | B-actin

Con - 0.3 1.0 1.0 SCGBT (mg/mL)
AA+Iron

B

= 4.0 = 2.0 ™
o 35 *x =]
<= 30 b= 15
— % 2.0 é? 1.0
B2 = " g5 = -
82 10 82 o5
O o - S = g
S & & 5

< 0.0 < 0.0

Con - 0.3 1.0 1.0 SCGBT (mg/mL) Con - 0.3 1.0 1.0 SCGBT (mg/mL)
AA + iron AA + iron

= 2.0 = 2.0
™ o o
o= 1.5 #t L 45 #
2z o Z
&2 10 =2 1.0
S 3 o g -
S5 05 - S 0.5
(o) % =

8 oo 8 oo

Con - 0.3 1.0 1.0 SCGBT (mg/mL) Con - 0.3 1.0 1.0 SCGBT (mg/mL)
AA + iron AA + iron
Fig. 2. Inhibitory effect of SCGBT on AA + iron-induced apoptosis

(A) Immunoblotting of apoptosis—related proteins. HepG2 cells were treated with 0.3 and 1.0 mg/mL
SCGBT. After 1 h, the cells were incubated with AA (10 xM) for the next 12 h, and then
subsequently exposed to iron (5 u#M) for lh. Expression of apoptosis—related proteins were observed by
(B) Cleaved PARP,
procaspase—9, procaspase—3, and Bcl-2 expression intensities were determined by scanning densitometry.

+ p <

immunoblotting. Immunoblot against J-actin was used as loading control.

Data represent mean ok

0.01; Significant compared to AA + iron, "p < 0.01)

S.D. of three separated experiments (Significant compared to control,
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3. AA + iron §EA 438 AEd A g SCGBT

o] 4tet adt

AA + iron AXE= AHE oA AStE AEHAE
fraste] Al We] ROS A4 571 9 GSHE 1A
7 AZAEAE GEttty geA o, olE ut
gog SCGRT9
ROS®9] Al U
A& ot AlE Y]
Aot AA + iron A X
i

FAZ] control cell (62.58
9.16 umol/mg protein)el] H|st] 17.00 + 7.75
ymol/mg protein2 FAZHCR Fos5H(p < 0.01)

#Zastger, 1.0 mg/mLe SCGBT ZHAx|oA+=
5753 + 347 pmol/mg protein®2 F5HA(p <
0.01) Z7totdrt(Fig. 3A). ERE, AA + iron AHAE
3t HepG2 AlZE ROS7Y FAA] control cell (1.00 +
0.09) tiH] 6.94 + 09082 FEAIHo=Z F2JsHA(p <
0.01) Z7tstg.em, 0.3, 1.0 mg/mLe] SCGBT A
= ROS9] LS AA + iron AHX|&3} H| WSk 1.77
0.87, 0.94 £ 0.18#1= {-2stHAI(p < 0.01) A5t
Ach(Fig. 3B). ol A= SCGBTo] A2 4o
GSHO| 113t ROSE| A& AAlste] d4tat ans
LrEhdS AJAFRICE

-
+

A B

= 100 - 10.0 1

w —~~

R -c *%

= o

o 75 S 75

: ## =

g 50 4 é 5.0

3 o)

3 - > 25 T

= g 2 .

T 1

8 0 0.0 -

Con - 0.3 1.0 1.0 SCGBT (mg/mL) Con - 0.3 1.0 1.0 SCGBT (mg/mL)
AA +iron AA +iron

Fig. 3. Antioxidant effect of SCGBT on AA + iron-induced oxidative stress.

(A) Cellular GSH contents. The levels of GSH were measured by commercial kit as mentioned in

materials and methods section, and the values were normalized by protein concentration. (B) ROS
production. HepG2 cells were treated with 0.3 and 1.0 mg/mL SCGBT. After 1 h, the cells were
incubated with AA (10 #M) for the next 12 h, and then subsequently exposed to iron (5 uM) for 1
h. DCFH-DA (20 M) was added for 1 h after iron treatment. DCF fluorescence was monitored by

automated microplate reader. All data represent mean

+

S.D. of three separated experiments.

(Significant compared to control, **p < 0.01; Significant compared to AA + iron, *p < 0.01).

4, AA + iron §X4 mitochondrial dysfunction®] tf
3t SCGBT9] oA a3}

HEZCol= Al oA ofifz] A oY=k
el A2E 59 AEZAEAs GE. AA +
irong n|EZEgjote] ubHe] £4fo g QIgh nEREg
of 7% oA oI, SCGBTY] mEZCg|o}
HE BIE dopr”] fI5te] nEZEg|o} glof] EolF
Adoh= F3EE<Q rhodaminel23& o183t MMP
q

£ =45}, AA + irong AAg 3%, rhodaminel23

A]BA O}

o 1o
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negative fraction (RN)> F# %] control cell (19.2 +
4.60 %)°l diHlste] 70.86 + 3.58 %2 GOl <
0.01) Z715k¥ek. ¥ 1.0 mg/mL SCGBTS A7
St ALoME 216 + 059 %= SAFCE Go7Hp
< 0.0 Ueti ok Fig. 4). ol A=
SCGBTo| 4t8}d AEHAZHE FEEHE REZEF
o] g 75 AollE Hol AMxHIT BdNE Uei:s
Aoz woeh

=
TAE
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A

= Gate:P1

= Gate:P1

= Gate: P1

RN

18.6%

RN1
74.2%

RN1

64.1%

a0
4o
400

T

) ]
FITC-A FITC-A
o Gate:P1 = OGate: P1
RN “1 rm
228 |235%
AA+iron
g +SCGBT 1.0 mg/mL 3 SCEET 1.0 mgimL
i - £
2o B
e R T THE ~ - B e T TR Tl
FITC-A FITC-A

AA +iron
+SCGBT 0.3 mg/mL.

B
:\; 100 ~
C *%
2 187
©
2 50
o)
g 4
3 25 -
P
14 0 -
Con - 0.3 1.0 1.0 SCGBT (mg/mL)
AA + iron

Fig. 4. Effect of SCGBT on AA + iron-induced mitochondrial dysfunction.
(A) HepG2 cells were treated with SCGBT (0.3 and 1.0 mg/mL). After 1 h, the cells were incubated
with AA (10 zM) for the next 12 h, and then subsequently exposed to iron (5 M) for 1 h. And

the cells were stained with rhodaminel23 for 30 minutes. The changes of mitochondrial membrane

permeability were analyzed using flow cytometry. (B) Cellular populations with low rhol23 intensities

(RN1 fraction) are presented as percentages of the 10,000 cells. All data represent mean

+

S.D. of

three separated experiments. (Significant compared to control, **p < 0.01; Significant compared

to AA + iron, "p < 0.01).

5. SCGBT®] Nrf2¢] &Alsle] n|xl= ax

Az f 48t AEYAE Aofsh= itet AAE
714 Z Nrf2= opefet A5 Js] Kelch-like ECH-
associated protein 1 (Keapl) Ex2FE HaEo] A
ZZoA Hog o]Fste] LrRE Jo F ARES A
5] heme oxygenase-1 (HO-1), GCLC 5 Ats}
GRS HAE 2H5He AARIAeIEP?, SCGBTe]
Nrf2-ARE A=E 53 AL &3t wofsh=a] 4
W35l7] 9J5te] ARE-luciferaseE oty oz @Hst=
Nx2g AlZFE E-85to] reporter gene 4= AAIsH
At 1.0 mg/mL SCGBTO|ME FA%] control cell
(1.00 £ 0.2 H]wste] ARE-luciferase®] A4o]
179 + 0348z FAHC= FsHAI(p < 0.01) F7F
Shlch(Fig. 5A). ESH AFehd AEe|Aof thigh Ay
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b

3 #dte] SCGBTo] Nrf29] g/dstel] mix]=

¥
ototsty] 9ot 3 o EAsteE Nrf2e] WS
immunoblot& E3 EA45t9ch WA, 1.0 mg/mL

SCGBTE] Az| A7te] w2 & o] Nrf2 o] H3}
£ =A%t Ax £A-A] control cell (1.00 + 0.33) o
H) 1A7bA 1.80 + 0.14H]2 SAHo2 §ostA(p
< 0.05) Z7tetdckFig. 5B). ESH SCGBT 1At A
A2 Ero] WhE U9 Nrf2 Id=ke] #HiE =4
St Ayt SCGBTE A A6t9S wf 4] control cell
(1.00 £ 0.12) diylste] F=E=2 1.56 £ 0.10, 1.73
+ 0.14, 203 £ 020, 2.22 + 02282 BAHo=R
SolstA(p < 0.01) BRoEHor Z7lselcH(Fig.
5C). olAYe] ZAxpo| whz} SCGBTo] Nrf29] Ast=
FLoto] st a5 7HE AS & 5 dth

1
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W5
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> =
- >
© =5
T3 0-
@ Con 0.03 0.1 0.3 1.0 SCGBT(mg/mL)
SCGBT
B C
Nrf2 |-—--———— "‘I Nrf2 ’“-‘.--|
LaminA/C|-.-:.::.::.:;.;:.:‘ LaminA/C|..:.°:.:°.:;;:.:|
3 3 -
oo} i) - o
se . LS -
%’5 2 é\_,; 2 -
o2 ez
=9 =9
B~ ] S ]
o T E
X = x =
0 - 04
Con02505 1 3 6 (h) Con 0.03 0.1 03 1 (mg/mL)
SCGBT 1.0 mg/mL SCGBT 1 h

Fig. 5. Effect of SCGBT on Nrf2 activation.

(A) Reporter gene assays to measure ARE—mediated transcriptional activation. The expressed luciferase

activity of recombinant HepG2 cells treated with 0.03-1.0 mg/mL SCGBT for 24 hours was measured.

(B) Time—course nuclear Nrf2 expression level. HepG2 cells were treated with 1.0 mg/mL SCGBT for

0.25-6 h. (C) Concentration—dependent nuclear Nrf2 expression changes. HepG2 cells were treated
0.03-1.0 mg/mL SCGBT for 1 h. Lamin A/C was used as control for equal loadings. All data

represent mean * S.D. of three separated experiments. (Significant compared with control, **p < 0.01,

*p < 0.05).
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Fig. 6. Induction of Nrf2-targeted antioxidant genes by SCGBT.
The Sestrin2, NQO1, GCLC were immunoblotted in the HepG2 cells were treated with 1.0 mg/mL
SCGRBT for 0.5 or 1 h. Equal protein loading was confirmed by g -actin immunoblotting. All Data

represent the mean + S.D. of three separated experiments (Significant compared with control, **p <
0.01, *p < 0.05).
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