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Effect of equol on oxidative stress in a non-alcoholic fatty liver cell model "
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[ Abstract] Objective To investigate the protective effect of Equol (Eq) on oxidative stress in a cell
model of high-fat-induced non-alcoholic fatty liver disease (NAFLD), and to explore its mechanism.
Methods The optimal concentration of sodium oleate (NaOL) and Eq for intervention was determined using
the CCK-8 method. The in vitro cell model of NAFLD was established by treating BRLL3A cells with NaOL. A
control group (Con group) ,a model group (Mod group) ,a low-dose group (Eq-L group) ,a middle-dose group
(Eq-M group) ,and a high-dose group (Eq-H group) were established. After 24 hours of intervention, Nile red
fluorescent staining was used to observe the accumulation of intracellular lipid droplets and detect the levels of
intracellular triglycerides (TG) ,total cholesterol (TC) ,reactive oxygen species (ROS) , superoxide dismutase
(SOD) ,malondialdehyde (MDA) ,and catalase (CAT). Western blotting and quantitative real-time polymer-
ase chain reaction (qRT-PCR) were used to detect the expression levels of nuclear factor erythroid 2-related
factor 2 (Nrf2) ,heme oxygenase-1 (HO-1),and NQO1 proteins and mRNAs in cells. Results Compared to
the Con group,the Mod group showed an increase in intracellular lipid accumulation. Additionally, the levels of
TG, TC,ROS,and MDA increased, while the levels of SOD and CAT decreased. Furthermore, the protein and
mRNA expressions of Nrf2, HO-1,and NQO1 were down-regulated. These differences were statistically sig-
nificant (P <C0. 05). Compared to the Mod group, the intracellular lipid accumulation in the Eq-L. group, Eq-M
group.and Eq-H group decreased gradually. The levels of TG, TC,ROS,and MDA also decreased, while the
levels of SOD and CAT increased. Additionally, the expressions of Nrf2, HO-1, NQO1 protein, and mRNA
were up-regulated,and these differences were statistically significant (P <C0. 05). Conclusion Eq improves the

condition of NAFLD by inhibiting the oxidative stress response,and part of the mechanism may be related to
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the regulation of the Nrf2 signaling pathway by Eq.
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disease, NAFLD) L 5 540 14 g 5 1 5 105 1% BF %8 LG
0 M A A o 6 B0 AT R O R, B R R L
EPE R EERNZ —. R E NAFLD &3 52
ETHE L NAFLD €& o — 5 K iy 2 3 1A= (A
W NAFLD & Ll & 2% » S8 A6 B2 NAFLD
R BT IR 8 T N Y A Ak R R
N, AT Ry B NAFLD 77 >k 87 g% . K+ E2 4156
K7 (nuclear factor-E2 related factor 2,Nrf2) 544k
I RN S S 6 R U0, Nrf2 J2 i 4 A0 I
JOE 1) 2 B DR R U0 S R LA DA A0 i 5 B 2 A A
AR LR U ) B AR A R M 21 4B -1 Cheme
oxygenase 1, HO-1) | i % fk it Ji* i (NADPH qui-
none oxidoreductase 1,NQO1)Z 3k, K EHiE L3k
B A BETE 2L Nef2 76 9 R B el s A BE A
NAFLD %" Nri2 55 3 B 0 30 0 i ok 3% 1k
I 6 NAFLD & R

WE 5 8y (Equol, Eq) /& K & 5 55 B 28 ¥ B 72 7K N
i — e A, B R BL R AR
Eq BE75 38 i 77 Nrf2 {5 53l g 52 i NAFLD i A
. AR B RS NAFLD ARG Eq BB
S B AL U K e NAFLD, JH 80T ELmT e il pL
1 MRE5AFE
1.1 ##

BRL3A 4fi ffl . DMEM & fift 55 3% & L fify 248 il v 0 T 5%
DO HE TR A R BR A s Eq 9 F RIEBE 259 F
PR AR A BR 2 7 5 9 BR 48 (NaOL) I F 74 22 1) B £
R IEABRA T JE % LU I8 W5 %< 06 G 46 1 W T b 5t 3 )
e HE AR A PR 2 W] 5 750 5 98 U E ¥ (radio immu-
noprecipitation assay, RIPA) 24 fif W . — vk F iR &
e B 7 a7 & A A A AU (catalase, CAT) 46
iR & 36 PE 4 (reactive oxygen species, ROS) £ il
PR &L R 98 Ak 27 & O (enhanced chemilumines-
cence, ECL) &5 & .cDNA 28— & A H & W T L
M8 = RAEWEARA PR A H il =g (triglyceride.
TG) . B JH [# B (total cholesterol, TC) | i# 48 4k ¥y 15 1k,
fiff (superoxide dismutase, SOD) ., N — [ (malondial-
dehyde, MDA K5 I 124 751 65 4 F pg ot 8 i A= 9 TR o
FEIT s 20 MO B 1 Al 4R R &L S RNA B2 B0 & .
HO-1 $if& \NQO1 #i /& . LaminB1 #i#& . GAPDH 4
T SR R R ) 0 g W TR AR LA
() ey A5 B 23 s Nrf2 $4K . SYBR Green Fast
qPCR Mix &5 & W F 200 19 28 s AL W R A BRA
Al s 2K 2 YR AR X T 36 B THERMO 28 7] 5
8] 9O WA M T B AR BAR 007 28 ) 5 R Ak 2
KM% R 4 FluorQuant AC600 1y F 3£ i ACU-

4B F2023F8A%525% 15

equol; oxidative stress;non-alcoholic fatty liver disease;nuclear factor E2-related factors;

RONBIO 7% ] ; CFX connect % 4 i 4% /2 i (poly-
merase chain reaction, PCR) {¥ g F* 3% E Bio-rad 2o

A,
1.2 7
1.2.1 ZmpsEs

BRL3A 4 ifd 55 35 F & 1020 i 4 1L ¥ . 120 AL
DMEM #5351, B F 37 °C 5% CO, [E R T/
W AR AR RS B B 2~ 3 R R IR, 240
A= K %% R #1) 80 %6 ~ 90 %0 B, 0. 25 %6 i 2 1 I8 7Y
AR e 1 s 3 AR
1.2.2 @& Ak

PL2.0X 10" A /FLAN M i 2 FhF 96 LA . R 4n
H I BE S5 K NaOL A1 Eq DM BE B S 4145 25, 4k &5
Ki g% 24 h MR 4% CCK-8 271 & id B 43 0 2 40 a3 5 .
1.2.3 @fpfTmbaa

¥ BRL3A 40T 6 LA H .2 X107 441 g/
L, 50 R IE & X BR4H (Con, 1E % 85 95 FL 05 57 B AU 41
(Mod,0. 48 mmol/L iy NaOL %40 , DA K& Eq . A7 .
T4 (Eq- L. Eq-M. Eq-H, 43 5 R H 0. 1.
1.0,10. 0 pmol/L #y Eq T 24 h). 4f g I BE J5 >R
FHTC R A ML 55 2 3500k 8 h 5 HE 47 AH 1 T 70
1.2.4 mp TG.TC 48n &

T WA A5 E A M T EP 4 b, I A B R 2% vp
RV W (PBS) | 75 24 fift 4N M S5 B4 i 50 3 a4 00 7
FLREEAE AL B 4 i 0] U I S AT
1.2.5 R¥uaé

T RIG, BPRRi g3 R AN Z R PR FE
10 min, ZE MK EVE 3 W, B ¥ a6 THER G
10 min, PBS & ¥ 9 ¢, T 81 & 7¢O B i B (R
492~577 nm) WL EE 4 g BT & FUE &0 . ok FH Image ]
A AT 55 BE 4347
1.2.6 @i A AL 2 dE4ral 2

D E 40 ML ROS ZKF-B, 5 B b 35 35, R T PBS
R 3 A E A 10 pmol/L ) DCFH-DA ¢ 65
EFCHGZF LT 55 97 %6, 37 CHFH 30 min, >R L
A I 15 77 FE VU 2 YOI IR 4 L o S il A SRS
WICAE PR IE 488 nm, B 535 nm., il i 4
iy SOD MDA [ CAT 7KV, 7 1 11 45 o J5 45 41 )l
WHET EP &, fm A PBS, @B A M, 4 C.
12 000 r/min & > 10 min, B F & & W & SOD,
MDA (CAT 7K, H AR 4 25 B 3 ) 5 12 50) & vl W 5
17,

1.2.7 & @ ¥ i ik (Western blotting) 46 m]

T4 R G ER EPEFf, mAST 1
mmol/L PMSF () RIPA 2 & - >R FHE 75 24 1 40 i
SRIG A 4 °C .12 000 r/min 50> 10 min, 32 5040 HE 2



T AEF2023F8A%524K% 154

. AR A U PR O A R . S L
SRR RS R 10% SDS-5 74 5 19k i 58 5 33 47
Rk, UK S R AT R I VBT, —H0 4 CIRE K,
VEEEMA . ZREE 1 h, moavkik. &ERA
b B RIE RE T E A B3, R Image ] 3K
HEAT IR BEAH 537 .
1.2.8 ¢PCR #:m|
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