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Anti-oxidative Stress Effect and Mechanism of Huangqintang on
Caco-2 Cells Through Nrf2 Signaling Pathway
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[Abstract] Objective: To verify the anti-oxidative stress effect of Huangqintang based on the nuclear
factor E,-related factor 2 (Nrf2) signaling pathway by using Caco-2 cells as a carrier and RNA interference
(RNAi) technology with in vitro experiments. Method: The Caco-2 cells in the logarithmic growth phase were
transfected with siRNA to construct siRNA Caco-2 cells. After normal Caco-2 cells and siRNA Caco-2 cells were

incubated with Huangqintang of different doses, RNA and protein were extracted. Real-time fluorescence
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quantitative polymerase chain reaction (Real-time PCR) and Western blot were used to detect the mRNA and
protein expression of heme oxygenase-1 (HO-1), NAD(P)H quinone oxidoreductase 1 (NQO1), glutathione S-
transferase (GST) , Kelch-like ECH-associated protein 1 (Keapl) , and Nrf2. Meanwhile, the activities of
superoxide dismutase (SOD) and GSH-Px, as well as the expression levels of malondialdehyde (MDA) and
reactive oxygen species (ROS) , were detected by the colorimetric method and the probe method. Result:
Compared with the results in the normal group, only the 400 mg-L" Huangqintang group and the sulforaphane
(SFN) group could reduce the content of ROS and MDA in Caco-2 cells (P<0.01), while the activities of SOD
and GSH-Px in the cells of the Huangqintang groups and the SFN group showed an upward trend. Furthermore,
there were significant differences in the 400 mg-L"' Huangqintang group/the SFN group and the normal group
(P<0.01). Meanwhile, the protein and mRNA expression levels of HO-1, GST, Keapl, NQOI, and Nrf2
showed an upward trend in all groups (P<0.05, P<0.01). After transfection, compared with the normal group,
the model group showed increased content of MDA and ROS, blunted activities of GSH-Px and SOD, and
reduced protein and mRNA expression of HO-1, GST, Keapl, and NQO1 (P<0.05, P<0.01). After drug
incubation, compared with the model group, the SFN group showed potentiated SOD activity, and the SFN
group and the Huangqintang groups showed enhanced GSH-Px activity (P<0.01). Moreover, the activities of
SOD and GSH-Px in the 400 and 200 mg-L"' Huangqintang groups and the SFN group showed an upward trend
(P<0.01) , and the content of MDA in the 400 mg-L"' Huangqintang group and the SFN group showed a
downward trend. ROS decreased in all groups with drug intervention (P<0.01) , and the protein and mRNA
expression of HO-1, GST, Keapl, NQOI1, and Nrf2 increased to varying degrees (P<0.05, P<0.01).
Conclusion: Huangqintang can play an anti-oxidative stress role by regulating the Nrf2 pathway.

[Keywords] Huanggintang; oxidative stress; Caco-2 cells; RNA interference; nuclear factor E,-related
factor 2 (Nrf2) pathway
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PCR (Real-time PCR) ¥ ( 3 /] ABI A 7] ), VILBER
Fusion FX7 Spectra % #¢ i i 15 & 4t (b5 F I AR Ty
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2.5.1 siRNA Caco-2 4l i i #9#  #R & Genebank
i Nrf2 59 7 4, 3% IR Tuschl 5 31 8 W] 3% 34 i 3 X%t
siRNA J3 %1 , Nrf2 siRNA . GAPDH FH £ X} it siRNA
S BT BECSIRNA ¥ fl b v 3 35 ) 25 BR 2 | &
Ao RN KF N L 1,

SiRNA A5 YL 8% Caco-2 AN M P T 6 FLAR
4 M %% BE Ry 2% 10° AS/AL, 2 41 A 4l i B £L Y 70%~
80% I Rl A %% 4y . i B W M Lipofectamine 2000
5 wL, it A Opti-MEMI Reduced Serum Medium
50 WL # B B RIR A, EIRIEH S ming 55 MR T HL
FAM-siRNA 10 pL, il A Opti-MEMI Reduced
Serum Medium 50 pL i B, B8R 5 K B 1Y
Lipofectamine 2000 5 % B¢ () siRNATR &, TEIR T
¥ H 20 min, & il siRNA-5% Y3k SR A 90 %5 1L IR
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®1 siRNABBUKFFI
Table 1 siRNA target site and sequence

HLAL 44 PR JP(57-3")

GAPDH FHPEX I i UGACCUCAACUACAUGGUUTT
T AACCAUGUAGUUGAGGUCATT
i Rdopis [-if UUCUCCGAACGUGUCACGUTT
T ACGUGACACGUUCGGAGAATT
Nrf2-homo-2113 ¥ GCACCUUAUAUCUCGAAGUTT
Fiif ACUUCGAGAUAUAAGGUGCTT
Nrf2-homo-821 ¥ CCCGUUUGUAGAUGACAAUTT
T AUUGUCAUCUACAAACGGGTT
Nrf2-homo-1385 |9 GCCCAUUGAUGUUUCUGAUTT

T it AUCAGAAACAUCAAUGGGCTT

GWmA 6fLt  BRREBIES) G, & TR
ARz BEFE 6 nBITT
2.5.2 siRNA Caco-2 4 g ' Nrf2 mRNA Fl 8 119
#ik  # Caco-2 40l 7 M 25 H 41 .GAPDH FH £ Xt
AR B PR XT PR siRNA 4 \Nrf2-homo-2113 241 . Nrf2-
homo-821 ZH F1 Nrf2-homo-1385 #H , #& [ ik J i 5% 4
Jo L O R OE R RS IR AL L AR SE RS 9% 36 h, IR HURNA, £
5 F 05, % Real-time PCR jil] 52 Nrf2 mRNA 11
Fik . [FIEPKE Caco-2 41 i 44 1= 34 Jy % 5% Y A 85 37
ZJE BB E A, R H & A Bl ik (Western
blot) £ il Nrf2 2 1 1Y R IE1E 0 .
2.6 L&A Caco-2 4l ifg ' SOD . MDA .GSH-Px
N ROS K B4k T %3 B0 A K 1Y Caco-2 41 fifg
FEFP T 6 LA T, {40 % Dy 2% 10° S AL B H
THE 37 °C 5% CO,HFA TR 57 18~24 h, Z )5
BEAL A [V B 2 5, 55 97 36 h e L i R &
FR I E SOD GSH-Px iif J1 il MDA .ROS & it .

[F] B85 Ak < X 4504 K A 1Y) Caco-2 41 Jifd 422 Fl 1
6 FL AR, I A A M % R 1< 10° /AL, F R 2.5.1
0 75 1 ¥4 2 siRN A Caco-2 4 g, SR A AS [] e JEE A
X% W siRNA Caco-2 411 it 36 h, Bk LW, ##%
A [ J5 2 & SOD ., GSH-Px i /1 #1 MDA , ROS
e

ROS 1y kg W J5 ¥ 8 35 1 4098 O 8 41 DCFH-
DA LG L3 15 77 W45 B8 101000 A Eb 606 B, fiff HL
LU R 10 pmol-L', ¥ Caco-2 24 i ¥4 I ik 7 vk
KigtJa , bR K532 W, N A DCFH-DA # B 1 mL,
4K ST 20 min, R FH JC UL 75 40 855 75 0k U 40
3K, VA 2 R RS I 4% A 4 B i 4

. 32 .

2.7 Real-time PCR %] HO-1.,NQO1.GST .Keapl
I Nrf2 mRNA 1 %5 #ab 7 X80k K
Caco-2 4 i 428 T 6 fLAR | 40 A 25 B Ry 2% 10° 1N /H4L
F37°C.5% CO, MG FAM T 3% 18~24 h, Z 5 T
T AL A [ Ve B2 1Y) 8 5, Ak 28 R 36 h e 4
HURNA, 830 5% 5% 5, i ] Real-time PCR J7 4 4 il
NQO1,HO-1,GST, Keapl,Nrf2 mRNA 1) % ik /K
W, RV EARF N 20 WL, PCR ¥ 14 8 ¥ Ky 95 °C i
APE 30 5395 °CAEYE 55,60 °CY 1 34 5,40 MG,
95 °CAE M 155,60 °CH #§ 1 min, 95 °CAZME15s, T
AR KL RZ G TV R A, 60~95 °C4:
il i il 22, SR B B 43 B B AT 5208 B )
Br o [a] B JBCAL 7 5% 250 AE K A B Caco-2 4H L, 35 7k T
6 FL R b, {40 M % B Sk 1x10° /4L . A4 3 siRNA
Caco-2 4l Jif , R FHAS [ vie B 11 B %5537 T Tl AL e g 119
siRNA Caco-2 4 it 36 h, 23 Bk & W, 4% A [5] 77 75
& HO-1 .NQO1.GST . .Keapl Fll Nrf2 mRNA f¥ £ ik
0L SIF 5 oA T A TR () e 0y A3 B
A AV IR B P A LR 2,

*2 3AwF7

Table 2 Primer sequences

519 JFHI(57-3") K JE /bp

HO-1 ¥ CAGTCTTCGCCCCTGTCTAC 464
Tif CTTGGTGTCATGGGTCAGCA

NQO1 % CGGAGTGGCATTCTGCATTT 121
Tiif CCAGGCGTTTCTTCCATCCT

GST ¥ GCCATCCTGTGCTACATTGC 111
T CAGCTGATTGGAGACGTCCAT

Keapl 3 TCGTCTCCTTTATGCCGTGG 91
Tiif CATTCGCCACTCGTTCCTCT

Nrf2 i CAGCTTTTGGCGCAGACATT 212
Tiif AGCTCCTCCCAAACTTGCTC

GAPDH  Lii# CTGCACCACCAACTGCTTAG 73

Fi# CATGAGTCCTTCCACGATACCA

2.8 Western blot ;] HO-1 ,NQO1.GST .Keapl &
HRIE B AL T x5 8504 K I A Caco-2 4 g 4 Fh T
6 fLAR T, AL 2 mL, fiff 4 §d %25 B oy 2x10° /4L, 7B
37 °C 5% CO, By 15 F2 4 v 55 9% 18~24 h ) , T4 1L
TS [R) v B 7 8 %5 3%, Ak 2 85 5% 36 h, R MR 2R
I, AT AR Y A T 2 S i BRUR BR E BT, JF  E R
WS a5 i R TSR D I Tt i B C v UK 3R AT
LR 5 5 — Pt [HO-1 (1:1 000) , NQOI



529 B 7 W HESSEFFFHRE Vol. 29,No. 7
20234F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2023

(1:200),GST(1:1000),Keapl(1:1000) |57 F it
5 ZH(1:5000) 0 F 2 h)s W52, i KR,
FEFEAT H 0 250 K BEAE 217
2.9 Soil2atr KA SPSS 20.0 # ik ik 17 $di 4t
T2 T, SR RS FH X £ 5 R, 4L T R B
it L R R R T 22 43 1 (One-way ANOVO) ,
Wi L #58K F SNK, P<0.05 M 22 578 Giit 24 8 X,
3 £R
3.1 B M SEN XF Caco-2 40 M 36 PE A R m Bl
W 1 0V T, Caco-2 41 i B 4 ) 3 % 1
TR TR Z G TR . YR 0 R
39.0~1 000.0 mg- L™ A, JLA il 24 171, 3= B otk v &8
0SS AN Sl Caco-2 N A K . FE
39.0~312.5 mg-L" # #l % T B, fF 312.5~
1 000.0 mg-L" I il % X F+ @& , BT it ¥k R
312.5 mg- L B4 i B A, A8 5 15 29 25 ) R AR 1Y
Jr W), e 28 8 T 1 K B R 400,200,100 mg- LAY
WS TR . WA 1

20

10

— T T T
200 400 600 800 1

T
1201

Wl %/%

FREWSE mg . L
B 1 EZEFWTF Caco-2 MAFEMEMBIN (x+s,n=3)
Fig. 1 Effect of Huangqgintang on Caco-2 cell activity (x+s,n=3)

i M 6] 7 %, %) SEN Y Mk S HE AT T i Bk o Y
SFN f¥& B2 2 5 umol - L IF, HAM ) 54 17, 3 B i
W BE 19 SEN A 1 Caco-2 41 it i 38 5%, A 1L, 5 5
& H 5 wmol- L' Y SFN #F 47 4 T R 9 52 55 0 52 .
W2,

100
50
FS
ey
z O T T |
g 20 30 40
_50-.
-100-
WE /p,mol-L'1

B2 SFNX4AEEMMNZIE (fs,n=3)
Fig. 2 Effect of SFN on cell activity (x+s,n=3)

3.2 siRNA Caco-2 4 fifd ' Nrf2 mRNA F1 & 119
Fik 52 YR, # ) Nref2 19 34> siRNA F% 4L
ZH 20 JfL v Nrf2 mRNA () 3% 35 & B W W B A%, JF A
Nrf2-821 Nrf2-2113 4 25 5 4 48 11 % & L (P<0.05,
P<0.01). 5 GAPDH FHPEXT M4 IL 5, S 22 R A
M 48t 2F 5 L (P<0.05,P<0.01), 525 A L#L,
3 b siRNA A Bext Nrf2 mRNA 1 #5351 60.55% .
70.83% H145.33% ,Nrf2-821 siRNA Bt X Nrf2 [ 41
il R B v, BT 1B FH Nrf2-821 siRNA F Beoxt # k
AT T4, k3.

£ 3 FHLSiRNA Nrf2 F Caco-2 4 il /5§ & 42 Nrf2 mRNA B & %
(x£s,n=3)

Table 3
transfection with siRNA Nrf2 (x+s,n=3)

Expression of Nrf2 mRNA in Caco-2 cells after

215 Nrf2
GAPDH B[ % HE 4 1.00+0.05>
[ 4 %) 1R SiIRNA 2. 0.33+0.01"
Nrf2-homo-2113 £H 0.09+0.02"%
Nrf2-homo-821 £ 0.07+0.01>%
Nrf2-homo-1385 21 0.13£0.01%
skl 0.24+0.03

0 525 14 8V P<0.05,2P<0.01; 5 GAPDH [ 74 4
59 P<0.05,YP<0.01(F 4[)

Caco-2 il ¥ e J5 , 5= A4 L, )
Nrf2 1 34~ siRNA % & 20 41 Jid o Nrf2 25 (4 1 3R A
PIREAR, ENefR2-821 A 5 A 2R AR E
GiitF B X (P<0.05), WK 3.% 4,

v D W - - R0

-

GAPDH A 36 kDa
A B C D E F
7E : A.GAPDH [l ¥ %} #8215 B. B ¥ % B siRNA 41 ; C.Nrf2-
homo-2113 4 ; D.Nrf2-homo-821 4 ; E.Nrf2-homo-1385 41 ; F. 55 (1 41
B3 #HFCaco-2 fIlEEEHEANREAMNERIL
Fig. 3 Expression of Nrf2 protein in each group after

transfection of Caco-2 cells

R4 HFECaco2 BB EEANN EBHHRIE (F+5,n=3)
Table 4  Expression of Nrf2 protein in each group after

transfection of Caco-2 cells (x+s,n=3)

215 Nrf2/GAPDH
GAPDH Pl 4 18 41 2.5140.25
PR X IR SIRNA 4] 1.88+0.11
Nrf2-homo-2113 £H 1.22+0.05"
Nrf2-homo-821 £ 0.97+0.09'"
Nrf2-homo-1385 21 1.61+0.03V
RSk 1.81£0.11

.33.
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3.3 H K %F Caco-2 41 il h SOD MDA . GSH-Px
MROS MM 25 (4l i, SFNA 5 H 5
400 mg- L' 24 SOD i £ & 3 1 Jin (P<0.01) , 4% 45 24
2 GSH-Px G B&E FH i, 2 57 A giit 2 X (P<

0.01), FL. 100,200,400 mg- L™ | & 41 5 BAR K T+ &
[ # #, SFN 4H 5 B % 1% 400 mg- L' 41 &k 2 & 1%
MDA Fl1 ROS /K, 2 % A G it 2 = X (P<0.01) .

U=

K5 EZEFX Caco-2 I SOD MDA .GSH-Px.ROS HIZS M (X+s5,n=3)

Table 5 Effect of Huangqintang on SOD, MDA, GSH-Px and ROS of Caco-2 cells (x+s,n=3)

215 Ji e /mg - L SOD/U-mg” MDA/wmol- L™ GSH-Px/U-g"' ROS
= HA 6.53+0.99 37.59+1.12 26.97+0.30 6.35+0.08
SFN £ 13.22+1.21% 15.48+0.43% 73.41+1.71% 3.15+0.10”
WA 400 13.17+0.56% 21.51+0.77% 49.34+0.69% 5.46+0.06
200 8.50+1.46 59.44+1.81 45.34+0.60% 8.05+0.21
100 8.78+1.01 47.91+1.12 30.96+0.69% 6.40+0.41

W52 A R Y P<0.05,2P<0.01(F£ 7K 9[H)

X TR S A AR L, S A A TR AR A
21 SOD 1 GSH-Px (% % J3 W] & F F¥% , MDA 1 ROS
i T (P<0.01) . SECRLZ WAL, N A 259
1 B Z J5 , SFN 41 W & Jt & SOD i J1 (P<0.01) .

SFN 2H 5 # % 1% 400 mg- L' 41 i & 5 Ik MDA 7 &
(P<0.01),4% 25 25 40 GSH-Px 1% J1 35 . & 8 fin (P<
0.01), 4% 45 2541 () ROS & & ¥ 8 % B Ik (P<0.01) .
W36,

R 6 FZEiF ¥ Nrf2 siRNA B Caco-2 A1 SOD MDA .GSH-Px.ROS BI M (x+s5,n=3)

Table 6 Effect of Huangqintang on SOD, MDA, GSH-Px and ROS of Caco-2 cells of Nrf2 siRNA (x+s,n=3)

2151 o /mg - L SOD/U-mg" MDA/pmol-L" GSH-Px/U- g ROS
ek 6.51+0.76 25.73+3.06 25.56+0.69 2.19+0.09
HR I 20 3.83+2.93 35.84+0.76% 17.77+1.06 9.14+0.24%
SFN 2 9.34+1.97% 10.02+1.61Y 41.96+0.94" 4.96+0.09"
B 400 7.73+0.99 22.76+1.53" 25.69+0.87% 2.48+0.05Y

200 5.73+3.10 69.30+1.61% 23.69+1.18% 3.81+0.08"
100 3.17+0.11 73.46+0.93% 29.18+1.00% 1.14+0.08"

528 HA L VP<0.05,2P<0.01; S5 4] 4 > P<0.05,7P<0.01(F 8 f1ZK 10 7))

3.4 XA HO-1.NQO1.GST . Keapl ¥ 5% i

3.4.1  E XX Caco-2 4 i HO-1 ,NQO1 .GST,
Keapl fI Nrf2 mRNA KK 525 HAH LK,
K45 2541 GST mRNA il 22 7 L 4e i1 3 3L, SFN
ZH 5 #5400 .200 mg- L' 4 HO-1 mRNA % i5 B

38 (P<0.05, P<0.01) , # %1% 400,200 mg- L' 1Y
NQO1 mRNA & i5 W i 3 Jin (P<0.05) , # %1% 400,
100 mg-L"' 4] Keapl mRNA # ik & 3 3 fin (P<
0.01),# %1% 200 mg- L' 41 Nrf2 mRNA ik i & T}
R (P<0.01), WL%E7.

K7 EEHX Caco-2 BB HO-1.NQO1.GST . Keapl Nrf2 mRNA B &M (X+s,n=3)
Table 7 Effect of Huangqintang on mRNA of HO-1, NQO1, GST, Keap1 and Nrf2 in Caco-2 cells (x+s,n=3)

215 JF R /mg - L HO-1 NQOI GST Keapl Nrf2
e 1.04+0.04 1.04+0.01 1.03+0.04 1.04+0.05 1.03+0.03
SFN 4 2.17+0.11% 1.47+0.19 1.21+0.22 1.31+£0.23 1.21+0.13
WAL 400 1.38+0.21" 1.65+0.26" 1.40+0.05 2.10+0.34% 1.07+0.04

200 2.17+0.17% 1.68+0.12" 1.28+0.24 1.39+0.11 1.39+0.14”
100 1.06£0.05 1.38+0.04 1.19+0.18 2.16£0.30” 1.08+0.04

UL Y Caco-2 4L, 528 (AL LR, 45
AIZ4H GST.HO-1.NQO1 . Nrf2 mRNA % ik B & F& 1K
. 34 .

(P<0.05,P<0.01); il A SFN 55 # %7 Ji5 , 5 #5741
F %5, 4% 40 GST . HO-1.NQO1 . Nrf2 mRNA ik #
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mRNA ) & & /¢ SFN 4 22 5 4 4 i1 % 3= X (P<
0.05). W8,

AR s, Ko, 4 %5 2541 7 HO-1 l1NQO1 mRNA
By & B T (P<0.05, P<0.01) , GST HI Nrf2

R 8 EZEFHX Nrf2 siRNA B Caco-2 B HO-1.NQO1.GST . Keapl Nrf2 mRNA FiE M BIH (x£s,n=3)
Table 8 Effect of Huangqintang on mRNA expression of HO-1, NQO1, GST, Keap1 and Nrf2 in Caco-2 cells of Nrf2 siRNA (x+s,n=3)

2151 JF e /mg - L HO-1 NQO1 GST Keapl Nrf2
U 1.05+0.05 1.03+0.03 1.00£0.02 1.03+0.06 1.04+0.02
IR 2] 0.54+0.03 0.77+0.10" 0.73+0.04% 1.17£0.16 0.33+0.01”
SFN 4 0.91+0.08" 1.28+0.06" 0.89+0.06 0.61+0.01% 0.50+0.13"
LSRR 400 0.85+0.08" 1.36+0.06" 0.85+0.08 0.92+0.26 0.4140.03

200 0.72+0.05" 1.13+0.07¥ 0.75+0.02 0.98+0.05 0.34+0.01
100 0.83+0.04" 1.17+0.07" 0.83+0.03 1.29+40.21 0.39+0.03

3.42 B XX Caco-2 40 il 1 HO-1.NQO1.,GST
Ml Keapl H (A RIEM M 525 (T4 HLE, SFN 3§
WM E Z )5 AN HO-1 . NQO1 .GST
Keapl %) 2% 3K KV 54 A [R] R B Ho 34 Jin , Hovp ) SFN
2H HO-1.GST Ml Keapl MR X EZ R AR IT¥E X
(P<0.01), ¥ %% 400 mg-L" 20 HO-1 1 Keap1 %& 4

Fik B RA G FE X (P<0.05,P<0.01), i %5 1%
200 mg- L' 20 HO-1 . Keapl ¥ 3 35 7K - 22 47 58 it
2 L (P<0.01) , ¥ %5 3% 100 mg-L"' 41 # HO-1,
NQO1 1 Keapl Hy £ ik /K F ¥ FH B & 4 &
(P<0.05,P<0.01) , 75 1 57 45 45 25 4 vp R R 3R 4
WAiPE . W9 &l 4,

K9 EEHX Caco-2 A HO-1.NQO1.GST Keapl EAF AN (x£s,n=3)
Table 9 Effect of Huangqintang on protein expression of HO-1, NQO1, GST and Keapl in Caco-2 cells (x+s,n=3)

21 51 J R S /mg - L HO-1 NQOI GST Keapl
2 HH 0.63+0.14 0.81+0.17 0.61+0.09 0.53+0.03
SFN £ 1.24+0.09% 1.19+0.15 1.42+0.11% 0.81+0.11%
WAL 400 0.98+0.13" 1.27+0.21 0.86+0.10 1.12+0.09%

200 1.94+0.13% 1.28+0.14 0.77+0.12 0.87+0.07>
100 1.63+0.127 1.44+0.27" 0.73+0.07 0.74+0.03"

NQO1 * “m . —— A 51D

HO-1

M55y imE 25, SR B L, 351 400,
200 mg-L" 44 fiE W] 5 2 £ HO-1 7 £1 % 35 K F (P<
0.05, P<0.01) , # % 1% 400 mg-L" 41 f6 & % $ 73
NQO1 4 # ik (P<0.01) , #& % 17 45 7 2 41 ¥ fig
T+ GST Ml Keapl % 11 9 % 1% (P<0.05,P<0.01),

GsT i e ‘ 26 kDa 5 ] A, SN 2L 34 Al i 35 42 5 4 R 2R 11 1 263k K
P '- - F(P<0.01). W#E 10 %5,
o e R S o,

A B C D E
AL P14 B.SEN 41 ; C~E. # %% 400,200,100 mg- L™ 41
4 &4 Caco-2 I HO-1.NQO1.GST . Keapl FH B RiLH ik
Fig. 4 Electrophoresis of HO-1, NQO1, GST and Keapl protein

expression in Caco-2 cells ofeach groups
Caco-2 il G YL 5 , 525 A e A 4

40 3 N HO-1 . NQO1 . GST Fl Keapl 4 Fl 45 4 i) & ik
JKOF- 1 58 3 R B (P<0.01) . 4% UL 5 1Y Caco-2 4

Caco-2 4fi Jifl & — T Ty BE F1 45 4 25 2 0L T/
NSRS DNTN 223 7 S U AR S LA NE I
13 A Bt 9 Vi 45 W 98 1) e A ke g i A i R 3R IR R T
ZERAETT 0 T B PR I 4 R YT AR
R EC&A 2R T B, (B4 RER A M tlas i b Bz 4
I BT S A IO AR AT, A R O B0 P 45 R R T
RO Z Tk

iz 25 52 05 2 A IR BT IR 9T 57 Tk
iR E NI Rz — , FHNETHNUE T .

. 35 .
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£ 10 #EE7X Nrf2 siRNA B Caco-2 8B HO-1.NQO1.GST . Keapl E B R EMFIE (x+s,n=3)
Table 10 Effect of Huangqintang on HO-1, NQO1, GST and Keapl protein expression of Caco-2 cells with Nrf2 siRNA (x+s,n=3)

20 51 J e B /mg - L HO-1 NQOl1 GST Keapl
2 H4 3.09+0.26 2.15+0.12 2.50+0.10 2.10+0.05
R 4] 1.05+0.03% 0.90+0.07> 1.14+0.03% 0.88+0.04%
SFN 2 3.26+0.08" 1.92+0.14" 2.23+0.03" 1.81+0.04"
skl 400 1.52+0.04> 1.43+0.04" 2.47+0.15% 1.63+0.07"

200 1.67+0.11% 1.23+0.04 1.73+0.03> 1.2240.09%
100 1.23+0.09 1.12+0.07 2.42+0.10" 1.34+0.07"

ro-1 | - -
oot T 1
GAPDH WM WHEEE T S e e 36KDa
GST W S SR SIS S s 26 kDa
Keapl (N B8 —— - ‘ B 6 kDa

GAPDH S e e 36 kDa
A B C D E F
WA ZH 4B BB 4], C.SEN 41 ; D~F. # %% 400, 200,
100 mg- L4

5 % %H Nrf2 siRNA #J Caco-2 4 it HO-1.NQO1.GST.Keapl
BEBRIZRBIK

Fig. 5 Electrophoresis of HO-1, NQO1, GST and Keapl protein
expression of Caco-2 cells with Nrf2 siRNA

LR 5% . BN KM RS
T, B &)z T 5 9 P A T AR R IR T
W TE RO BIE 5T R R B, A — R L RE
% 1 ) 9 RE B2 IV, I L BB A% 8 45 i 38 B AE Y F
(EDON 70 | = S VA @ OB ST 4
I N2 BT b R I R T B 2
— , #v e i — 20 B B 17 BE 08 58 B A 45 N2 38 %
S HEPUE AL N BVE T, 0 AT S — 2B B 8 5 0
Ttz P 225 W R (A FHAIL I

w2 52 7 oy FVE FH AL AR 5 4 2%, o
FLAT BT V5 4R L 90 G A A 3 e AR EL A R 1)
AR ECE R AR SRR A O, B A S
P2 R GE AR P BT/ R o 26, ORI . AR IR
S 8 25 7 4 AE 39.0 mg- LT LU 4K 30 B 2 ) 4
JEL A A B 0 AR B R R A Rt — 2B A Y L 39~
1 000.0 mg-« L™ XF 40 g 35 A 410 il /6, AS 52 i 200 it
WE W% P, 39.0~312.5 mg- L Fifi 1) 5 14 0 %5 40 i 1
B AT — & AR HEVE ], 312.5~1 000.0 mg- L Bifi 771 &
8Tk 240 6 358 5 A2 1 VR FH 28 8 ARG, (EAS S ) 400 Jif
EEEN AR TIHSERSRECR, W RES
PEAT I 52 20 i 52 565 %) 591 o o 3 3L T AR B

TE AL N B 0 & s bR b A R A

. 36 .

SOD 1 GSH-Px Y J3 ¥4 7&% T 25 140 , SFN 41 &5 2
%53 400 mg- L' 41 MDA 1 ROS i & MK T2 A
A, U W #57 fE 6 1 58 SOD Il GSH-Px (175 11, 4
il MDA 1 ROS & A, TR 37 I 1 Bz 440 M S Ak 17 3
Pili o A S 45 St R, 825 1 BE % 12 UF 40 i
N Nrf2 i 5% T i NQO1,HO-1,GST # 1 & mRNA
MR o ZEA LA B2 M, BT LLHE DU 2 5537 0T LA AR 3
20 it 4 32 S N S A

FE ARSI T B 8 B 110 G I 5 SR R R B R
WHAPE , 755 R 4 mRNA 5 Western blot 2
TR R TREAN — B, T ReJEE R h 2 )
By B A%, A5 AT A RS 2 2 A R RO RN
W s = RAF RS ROC R R T 2SR T R WA
FER I, TR 2R 2 AE R 2 1
FEAEAT B, 78 1A S0 52 56 vh A Rl Hh BB 8 1Y) e ROG
FAET UM . A, T mRNA Kk 525 fl
Western blot 2 [1 & 1k 52 50 51 9K 40 i 19 K5 5% 55 10 A
], A 3 [ — i e 5 50, FF & b 38y ik 22
SRR TR RN — B AR AR TR
25 BT AT AR B8 5 v R i 41X T Keapl mRNA
R IR A A Rk ka3,

RN A A i OBUEE /N RNA 175 S (14 41 it 4 ] 5
mRNA Hf 5 P R 00 B 5, AE 08 Al 80 3L I8 = 0
i, W BEL BT G 6 3k 0 RNAT RE % 45 S5 M 19 G B 3
SO L PR Y 23k, BTz N T 1 & R AL B
2 LA B S R YR 97 408, o

ARS8 D R A T HE ] Nrf2 /) siRNA L 3 8
Lip 2000 Jif, 2 % ¢ Caco-2 4 MY , [ fie 1 #0 3L 4 Y
mRNA, BB T #E SR 9 R ik o SCR 25 1R R, i
LS 52 AL, 3 B siRNA R BOX Nrf2 357
AT WY S B 2 5 ) 60.55% . 70.83% Al
45.33%, Nrf2-821 siRNA F BL XF Nrf2 (4 # fil % f
LR T VR Nrf2-821 siRNA H B 3t ] k47
T 4. %4 Real-time PCR F1 Western blot £ , & i
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YL JE Nrf2 mRNA FIEE ) 355 35 18 35 B A%, 1 IH
1) Nrf2 KX 1 siRNA Caco-2 40 J A4 22l 1y 22,

siRNA Caco-2 il it FT 1F & 40 Bt Hb %%, 40 ft P9 9

MDA F1 ROS iy & & ¥ .3 i, H 41 g 4 SOD Al
GSH-Px Y i J7 W] & & A% , [5] B 48 e N NQO1 .
HO-1.GST mRNA & 1/ KA 78 i & TR, & W
Nrf2 i P& 76 B A AL N R E R AR . It
A, ¥ % siRNA Caco-2 i i L 5 2 ), WU
AR BRI A N AR B b ok, 0 B B KSR A G 0ot
Nrf2 38 98 5 11 A f 75 B S b A0 il R o W o

Zia UL BT s A

Sr BT, B 1 el 1 Nrf2 38

X Caco-2 4 Ml 7 AR 4t S AL I PR
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