5 47 % 5 10 ) i Tl B Vol. 47 No. 10
2026 4 5 H Science and Technology of Food Industry May 2026

SN, MR, R, 45, HRH RSB TR SIRCY E Uie  Ji RAS 5 1 HepG2 2R A A S AL B [0, B0t Rk,
2026, 47(10): 447-455. doi: 10.13386/j.issn1002-0306.2025050117

WU Chuan, WANG Wenxi, WANG Xiaomeng, et al. Oudemansiella raphanipies Extract Ameliorates Free Fatty Acid-induced
Abnormallities of Lipid Metabolism and Oxidative Stress in HepG2 Cells[J]. Science and Technology of Food Industry, 2026, 47(10):
447-455. (in Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2025050117

-ErSReE -

R B S B SR B i B AR T R 5 Y
HepG2 N B X EANIBH #

2 JILEE E:%E’EHA"‘M‘ FidtE', B, O
(1.@)”3(%—1‘ T A /ARG E W E R, W RAER 610041 ;
2.9 B R A S BB 5P, WO AR 610066)

3

B OE: A6 BRIEBMARRY (Oudemansiella raphanipies extract, ORE) 2 & A5 X4 4L o9 # /) A= 1F A
#o Fik: RAHENEIFH (Free fatty acids, FFA) 5% HepG2 Mol i 3 ArA2 A, #F %0 ORE *F JE Rk AR £ AT Bg
R, AR i O & kM s fa A I8 A s DL, AR R & kN &40 m a4 £ A5 4R, RBlatA R
qRT-PCR #= Western Blotting # — # ¥k & ORE & &g i Rt 69 5 Fh#l. 4% : ORE A& m ) HepG2 @it &9 5 it A%
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Oudemansiella raphanipies Extract Ameliorates Free Fatty
Acid-induced Abnormallities of Lipid Metabolism
and Oxidative Stress in HepG2 Cells
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WANG Haonan', YIN Wenya', HUANG Fan*"

(1.West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu 610041, China;
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Abstract: Objective: This study aimed to investigete the potential and molecular mechanisms of Oudemansiella
raphanipies extract (ORE) in ameliorating lipid metabolism dysregulation. Methods: A lipid accumulation model was
established in HepG2 cells using free fatty acids (FFA) to investigate the effects of ORE on obesity-associated hepatic
steatosis. Oil red O staining were used to detect lipid deposition within cells. Relevant cellular parameters were measured
using biochemical assay kits. Furthermore, quantitative real-time polymerase chain reaction (QRT-PCR) and Western
blotting were employed to elucidate the molecular mechanisms underlying ORE's improvement of lipid metabolism.

Results: ORE effectively reduced lipid accumulation in HepG2 cells. It significantly downregulated the expression of
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adipogenesis-related genes and proteins, including C/EBPa, PPARy, SREBP-1c, and FAS. Additionally, ORE significantly
reduced reactive oxygen species (ROS) and malondialdehyde (MDA) levels while enhanced the activity of superoxide

dismutase (SOD) and catalase (CAT). Conclusion: ORE can improve the lipid metabolism level of lipid-deposited HepG2
cells. The underlying mechanism may be achieved by downregulating C/EBPa and PPAR-y to further inhibit the SREBP-

1c/FAS synthesis pathway. Concurrently, ORE alleviates oxidative stress in HepG2 cells, potentially through reducing

ROS, MDA, enhancing SOD and CAT activities, thereby modulating the cellular redox system.
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REJE B 28 Bl CA A ER M Al 20 36 T A TR 1t Al k2
AR NR I ZH 213 BERR BB ok, MR Al N G
PEos WA, TR AR VTR (Free fatty
acids, FFA) A ML, 11 24 60% 11 BT IE g Jo 2 >k U5
TAME R LR AR N . K&y FFA dEit
TRk R G VL E AT, 438 A S8 A
Ak FNHR AR 2% B2 B 85 H (Very low-density lipoprotein,
VLDL) % B8 J18, 80 TG 1EAFAIAR PN AL UTER,
T AR W RS T4 I8 Wi T (Non-alcoholic fatty liver
disease, NAFLD), HAZ.ORFENLGI S M FFA i %
BT 301R  E A S S AR A ) EseiT, b E
B4 NAFLD RGO 30%, H AR RIEZA 1
FH, HET, 1EYT1R NAFLD X 258 AH X 5y
Ty 2K 2k s /K . (H250 mIVE
FHUXELLREGR, Bl anfiby T3S, DRI &5
T DIRES 3™, 11 SR R XA T B U R R e
W Z AR 2R ISRIG MRSy, BT LB R E
e | I BT A A M R T P E AT T A A0
A EAC R ORISR T #2741, fiets
[FIBSRHEE 7 3 -5 22 A AR B, e BN T i .
HEREWE S BTN K B R XN B 2205 1T 3
o A SOD Wi, BEAILAR BTt 1k 4) MDA & i,
AT i o HE R 2 AL S AR T, PR I R Ath
B Rz . teah, Hamal vl e g e g
i AE P, BT LRSS NAFLDM, gk R & B B 7 309
PATR LR T2 e By ey & BB fe e L AR =R
1A% B 2R IR 2R B 2R A A R 2 e 4, T LA A TR A
SREBP-1c. FAS SFJEHEFRIA, 1/0IFIE TG Fi1 TC
A Al

AR, HepG2 4 At R AR B8 i) T2 Ao A G Rr
AEFMEAETT R, O AT BB A L] B2 s T T
FEWEZAARSMINMET- 5, 2R84 &I, £
12 (PA) 52 (OA) LA 1:2~2:1 FuAGIHE-& i i my A5
AP BTG ZEBLEAER, Jm I i dI AR iR B Ak
94 SREBP-1c/FAS 45 & 1GH #%, 75 40 ie N TG
EH X ROS /KFETHE . HILASIFSE R PA:OA
A 1:2 1 0.5 mmol/L FFA {55 HepG2 4l fitd 24 h
TR AR D HEBUSE RIS 5@ SE 4T O xE & . TG/TC.
HDL-C/LDL-C fi A imAg o/ i AE e He b, [Rlast
Kl ROS/MDA/SOD/CAT 2548 AN I 8 4%, I
XPAHSCEL R K 7R R A I TIUAE , #85F ORE 3% AR
SR BVE A, REEPET ORE XHAR BRI LA %

AR XU RS VR, 2 ORE FERCE AR BT MEFR
FAEAL N SO T ST R 2 PR T -
1 #REEE
1.1 MREEE

HepG2 4ifitd  F U R2AAE YNNG YT I 53R A 58
=G IR, I LRFNE T80 °C vkFE Y R
MM BRI S FRA T AR 22 E Sigma-
Aldrich % Z A3 R A7 T (Simvatatin) - Jb5T
HIKFERH AR F; vEm s (MTT) £ F BIO-
Froxx 2\ l; DMEM @Bl 353 58 [E Hyclone 2y
Hls fAAEITE  9EE ZETA Life 28 w5 Bz . whsr
O Yo 32050 £ . (K4 BE N8 &5 11 IH [E B2 (Low-density
lipoprotein cholesterol, LDL-C) . /= %% & A5 &5 I H &
i (High-density lipoprotein cholesterol, HDL-C) . i
M4 (Reactive oxygen species, ROS)ik#] & Jdb =
FORFERHA R Wl 45 N 5% 24 (Alanine Transa-
minase, ALT) . £ B 5% % [iff ( Aspartate Aminotrans-
ferase, AST) . T i =[5 (Triglyceride, TG) . L HH [
fi£(Total cholesterol, TC) . #8 & fb#)I571L.H (Supero-
xide dismutase, SOD) ., iS4 b A i (Catalase, CAT) .
N ¥ (Malondialdehyde, MDA )7 & B 5t #E K,
Bl 3 A FR 2y 7 ; ABScript Neo RT Master Mix for
qPCR with gDNA Remover iV 2 9% va L W) )
A FR A F 5 22 96 % & PCR-AceQ qPCR SYBR
Green MasterMix  Fa 5t W 4ERE2E MR A BR A F 5
RIPA AW AT 3= RAEYHE ARG R
5Tl Ulrasignal #8# ECL fb22 & 6Ky dbaw iy
TEAAE YR A BRZS ¥l BiAAR: SREBP-1c. PPARy.
FAS g A BU I A8 28 A= W e R A BR A A5 P
C/EBPa W H 3£ [E Cell Signaling Technology 2%
Hl; B-actin FLEPTH/E 1gG W H BRI =AY
FAREGIRAF],

1510 2% K B4R 1  F8[E Thermo Fisher 2%
Fls VCX130 #8745 P i AL & [El SONICS 23 Fl s
Centrifuge 5424 R &.0>¥l 1% [E Eppendorf 2y 7] ;
Eclipse Ti-U N T & H 74X Nikon 2\ &) ;
9505 /Kis45"  35E Poly Science 2\ F]; CFX96 Touch
SERFPEYERER PCRAX  34[E BIO-RAD; Cavoy Mini
P-4 A BT KA S gk B IR LTI C S B RS
A BRZyF]l; ChemiDoc XRSHUEZ ARG R 5
] BIO-RAD 2\ #]; SCIENTZ-50F/A EL.25 &3 R T
Bl TR 2 A R A A BR A F]; SCIENTZ-
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1.2.1 ORE mJFREUHIA BB XSRS 1 R
TERALIEAT T, By JfiE 40 B S R E
1:42(g/mL) ¥ HHB R 5 82% 2R G . BiEZ%
BEER g LU D) T B O P AU P B TR S
12(300 W, 40 kHz)7E 70 °C F$2H 117 min, 450
J& K IS G NE LISRARE S, 30 e 75 & 2R
S, PR A S e b . PEEREE RS A
FE U, 8 B2 BRI RS, R HE R AT
fik : 2R ZLBE, 5:1, v/v) FIE ] BO & H e - B,
9:1, v/v) il Hm S RER AR I TUR . B, Ut
WA, B A RIRIE R T S 3RS 4
By .

1.2.2 iz 54540 HepG2 40 & 10% IR
AT B 1% 75 85 3R -5 45 RN IR =i b DMEM 1%
FEIE, 7E 37 °C. 5% CO, £ FHFE. HEAnisaylic
Shas X REZH (Control), BEFIZH (Model) , = fXATT
ZH (FFA+SV), ORE fik . . & Fl 4 (K ki
FFA+ORE-L. FFA+ORE-M, FFA+ORE-H) . %5 [
T RRZHAINA S 10% MG 4 135 52 1% H 53R 5555
B PSS A R B In ALK EE 0.5 mmol/L
FFA YW EARMTT 40 [RIBFIn AZHRE 0.5 mmol/L
FFA #1 40 pmol/L {7 T?%; ORE-L. ORE-M.,
ORE-H [FIHfHIA LS EE 0.5 mmol/L FFA LA f A ]
W ORE VAW, H55% 24 h TR L2558, Bas FxT
MRS RS HFE R R & 10% i 4 178 X
1% 7558 -0 IR I SE e 5L TECH]

1.2.3 MTT K I 40 Mo e if 3 B BB K
HepG2 4 A 1x10°/mL ¥R T 96 LR, B5 37
24 h, Sy BTN AASRI 24 (5. 10, 15, 20, 25, 30,
35,40, 45 ug/mL)ORE Ab#, 37 °C . 5% A Abbris
FE 24 h; FEFERTRIGS RS, BUB 96 FLik, & TAES
FREC SR M AEAFLINA 20 uL MTT #9, Tl A ZH
MR FRF0 T Ak Sk GRS 2~4 he B5FR5EAUS, Uil
G FL A 53R, IR A 150 L DMSO, Ji
B TRER FPRY 10 min, (S5 FLHICHBES Shis ., 77
Bt A )E, 1 96 LA E TR b, IR E KN
570 nm JEHICEEE . AIIAEnG R TR AU R

\ ODSLHG A
Vi V3% —
A A7 35 (%) = oDxrm <1
1, OD .y RN AR ORE ZH AW G 5
OD gy ZER XS BRZEL TG EE

1.2.4 AHMIIRET O L fa & “ 12270 ikiF S
HepG2 i 1 Hi LA AR A K 340 AT 10, 007 &
SERUE B 7S LR, 57225 K537 3L, PBS TEPER X
Ja, WREEFE, 4% 2R EECE 30 min, JILA 60%
SENEEERSE 20~30 s; IERZ A5 PIEE, FRIIA 500 pL

WL O Ge Uk, Zetn 30 min; FEEYLRIS A 1 mL
ZEIRKIF VE 2~5 IRIG R Z R QLR s AT Im A
500 pL ZR1R/KAE T 4, T g I e 4t it o Aig
T A TG s SRS R S 78 R 2818 7K, A 500 ulL
DMSO, & TH# K [ 10 min, fF Y RHE M S, DL &
L 100 pL A 96 FLAk, &4 =& L, BEbr{ T
490 nm ALK SGHEE

1.2.5 4Py ATL. AST & &EME  #%“1.2.27 W)y
155 HepG2 I Ay HE B AN AR TR D) K 4320 ke +
T, 9% 50 B E B 7S FLAR, 3725 J5A 1535 3L, PBS
VRS SFLINA 1 mL PBS, FH4HHE] TR
SyrAMETE, FES R AR A B AN, TS
2»(1000 r/min, 10 min), €552 L4, A 1 mL
PBS &, #5.0>(1000 r/min, 10 min), EE P, 3F
I, ARG AIITTE . M PIIA 100 puL PBS, vK/K I
TR SIS . SRE T S U B A A A
ZHANMIPN ATL, AST &4,

1.2.6 4iipN TC. TG &EME B “1.2.57 17
PLAL PR f , F FEGR) 6 UE BH ARSI 25 2H 4 At P
TC. TG &,

1.2.7 4iffiy HDL-C. LDL-C &EE F#%“1.2.27
I J7 15175 5 HepG2 N D7 HE AN Mo 89 L Kz 43-2H i
FETT0, I 50 B0 B 7S FLAR, 3725 A 15 3R 3,
PBS 7S VEM S EFLINA 1 mL PBS, JHARMIE] T14F
Nt 157 e 1 i A - ) S i S ST R AN = TN = 4 A Wi
4725.0>(1000 r/min, 10 min), 5E S FEE 11, K15
ANMLDTHE, INAFEBCR KRS FAEFS Tl SR e 5
L>(10000 r/min, 10 min), B 37 15 $2 P8 3055 S e
KLHANL Py HDL-C. LDL-C &1,

1.2.8 4Afifs Py ROS /KSFIRE 4 “1.2.27 WL
T HepG2 ARy MEFR 2 B A4 A Ko 53 2H IAse -7, 5
BB BUR ST, 37K RAA 53R AL, PBS WETE—
wa, BFLImA 1 mL % B9 DCFH-DA R 4EH%
W, 37 °C HHEEEFRAA NS 25 min J5 FHIC IS AU
BRIRm e A =k, FEFLINA 1 mL PBS JE7E{2] 2
TG B MBS I A NE

1.2.9 4ijfiy MDA &5 M SOD. CAT MM &
2 “1.2.27 W7 5155 HepG2 A5 5 M FR 4 AR 7Y A
e AT AA NIRRT 10, 9% T 78 B B 7S LA, $4 Bt
S B XTAHMEPY MDA & M SOD., CAT jGPki
AT

1.2.10 RT-qPCR £l H iyEEPIAEXTRGA  $%1.2.27
Wi Jr 555 HepG2 A5 U7 HETR4H B A5 5 LA Az 4325
FE T, 0% 8 50 a7 F LA, IACHE 4, $ BB
RNA, $2¢ F8 300 %% 553055 6 Ud BH 5 0 5% 545 3] 5%
cDNA, DL IR T-9¢ 02 & PCR A S5 Sl A il fig
JEAC A 2 L R 59 mRNA AHX 3 ik &, DL B-actin
NS, SR 2742 ki B iy 3k EAEXT Rk
=, 3PN 1 s
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Table 1 PCR primer sequence
GL/ B2 IYFH1(5°—3%)
. F: TCAAGAAAGGGTGTAACGCAACTA
p-Actin R: CGACAGGATGCAGAAGGAGAT
F: TGGACAAGAACAGCAACGAGTA
C/EBPa R: ATTGTCACTGGTCAGCTCCAG
F: AGGCCTTGGAAGCCCTACTA
PPARy R: CAGCAACCTCTGCGAGTCTC
F: GTGGAGAGAAGCGCACAG
SREBP-1c R: TGTTGCAGAAAGCGAATGTAG
F: CTAGGTTTGATGCCTCCTTCTT
FAS

R: ATGGCTTCATAGGTGACTTCC

1.2.11 Western blotting KM AH S5 I RIE %
“1.2.27 W75 HepG2 g iy HEFR ZH gAY A K2
SyLHINRE T T 58 S U 7 SHFLR, 522 A R 3%
H, PBS WEVRP S, BFLINA 1 mL PBS, FH4HAEE]
DTG FGER ST AN T, R AT B A BSOS Y,
BEAT .0 (1000 1/min, 10 min), 5EJE 725 15, &F
FLANA RIPA Z4##UZ 100 pL, vK F24%% 30 min, £:fE
10 min 7R E—IR, SR 5 TE VKK 7 H 8 s S5 40 i BT
FEIRAAVERE, 5 5EUE, 85.0>(13500 r/min, 10 min,
4 C), WIBE T HIEWIRATFH T TEAE R, &
FEEAR LS 10% | e SLA7 IR 4N -2 DN A TDR e 1 fss v
vk, ¥ 2 PVDF I, 5% AR W5EH] 1 h, TBST %%
W 3 WK, AR T B S I in A B-actin(1:
10000). PPARy(1:1000). C/EBPa(1:1000). SREBP-
1c(1:2000) . FAS(1:5000)Hifkrr, 4 °C i E 18,
B 4500 TBST Pec 3 Rk, —FHi(1:10000) Z= IR0 &
1 h, TBST ¥E% 3 WK, HIA ECL o5 ¥ Ja 7E B 6%
AT
1.3 B

JITAT 25 9 LA (R i 25 (X+SD) 2205, F1
SES /D IR BARGETHS T DA K B G
Excel. GraphPad Prism9.5. Image J 5¢h%. il id 5 [A
ZFE 7 25791 (one-way ANOVA) Fl Dunnett’s ¢ ¥ 56
SYMTLHR]2E 5, L P<0.05 W2E R E5eit2#2 X .
2 HBRESH
2.1 ORE %t HepG2 4Hpa7EiERAISN

MTT SZ86 45 51 7R, ORE ¥ JE1E 5~25 pg/mL
JU BN T HepG2 41 4 AU MLA7 16 SRR REAE 95% LA
2,124 ORE ¥ E 35 8] 30 pg/mL Je 4UAE TR
P R 85% LAF (P<0.001), Xof 4 fifd =2k 45
FH, WE 1. 456G MTT L5 RIH-S25 X)) Wi R
FHPT T-70 HepG2 4UA AR, Bx &% HE: T 5. 10,
20 pg/mL =AU BIVE AR, . @Rl g TS
2.2 ORE %t HepG2 #BAEAsAFFR RAVSNT

W 2A Fias, 525 % FEZH AR b, AR 2H 40 i
PR ORI 2, 5o B 5, ORE T 41 PI 57

1.5 ~

—
S
s

AL (%)
4

0 5 10 15 20 25 30 35 40 45
WREE (ng/mL)

%11 ORE %f HepG2 4% 11 (50
Fig.1 Effects of ORE on the activity of HepG2 cells

. * TR 5% R4 (0 pg/mL) . *P<0.05; **P<0.01;
#%:P<(.001

A Control Model FFA+SV

FFA+ORE-L FFA+ORE-M

B 0.8

+
EiS
EiS

g

o

]
7
7

Oil read (490 nm)
IS o
) ES

| l

7

gl

N
&
oD QQY' )

%

12 ORE X FFA 531 HepG2 4 PN i ) 520
GMZL O B, 20%)
Fig.2 Effect of ORE intervention on FFA induced lipid
droplets in HepG2 cells (Oil red O staining, 20%)

s #R N 2SO BRA LR, 3 AR R 4] L35 #P<0.05;
#P<0.01; #P<0.001; *P<0.05; **P<0.01; ***P<0.001 ,

BRI, LT ORI AR . BRI 2= ARty T+ 1
J& , A PN BB BRI A R, B AR . WnE 2B
JIT7R, X5 L0 AR PN b & B T i T R s
55 WA N SR IAS— 2, ARIZH G IO AR
25 1 X% BE 46 B S 18411 (P<0.001), 1fif ORE i) fiE
1% B S FEAIL FFA TS 4 N AR BT FL 82 (P<0.01,
P<0.001, P<0.05), HGLALm S5 5351 T B 28.61%.
30.32%. 19.91%.
2.3 ORE ¥t HepG2 #AA3i{EHIE NG

21 Hf b iR T ) B SR S i A U D R, 3 4
7. A4 ALT F1 AST B9S2k PP AL
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ORE X 4a it iIVE R . ALT #1 AST SEAFH 155
AR Y), MITASZHiRT, ALT Fil AST & i<s
TR, ez N PRGN, B 3
LEHL B R, FFA 5 S 40N ALT. AST & & |
F+(P<0.001), & BAH HE 45, AN [R5 & ORE T-Hil
Ja ALT & E5 FRET 11.86%. 27.41%. 18.28%,
AST & 43 B F & T 34.54%. 21.21%. 11.88%,
ORE ", /=7l &t i F AR T 4HAfa Py ALT Fil AST &
H(P<0.05, P<0.01), My =2 T 4URS 1E o

00&0\$\°§<<v
.§4- §
2 \Ess
S} \

Qo&@\$\°§}<¢?'

3 ORE [#fi FFA 51i2H) HepG2 4ufbifi
Fig.3 ORE reduces FFA-induced damage to HepG2 cells

T+ #R R 7S FON B LU, * 3R R R LR *P<0.05;
#P<0.01; " P<0.001; *P<0.05; **P<0.01; ***P<0.001, [ 4~
7 A,
2.4 ORE X} FFA F#i/5 HepG2 il TG. TC 7k
TR

ST W ORE W FEARYEH, XT 4 e N TG Fil
TC WIF U T TIE . & 4 25131, 55 R4 AR
Ho, BRI ZH 40 i N TG, TC 1Y & & w2 3 in (P<
0.001); M- SAARILH A L, IR, | w552 ORE -7l
Ja TG F B TFHET 66.05%. 69.27%. 63.42%,
RBEfE I 2 PR AKX TG 1Y & 3 (P<0.01) o [AIAS | &
F A ORE T WiJG TC & &4 3 T T 50.91%.
47.41%, Hefs W BRI 1Y TC & (P<0.05) .
2.5 ORE %t FFA F¥ifF HepG2 R+ #J LDL-C L
& HDL-C 7K FEAIEZN

HDL-C =2 R 8 40 20 AR [ sis 26 3]
JFREBEAT 53, XEHUAAE — 2 R4 4= A, i LDL-C
FOVEFIAR P4, SR AFRIT ORE IBEIRVE, ¥
M T 4H Py HDL-C 1 LDL-C B & i, 45593201,

0.08 Hith

TG (mmol/g, protein)

0.005 A H#itH
Z 0.004 |
Q
2
£ 0.003 -
£0
)
£ 0.002 4
£
2 0.001
0 T T : . T
'&'&O\ Obb\ ><%Q > &9 é}z‘
¢S > QQV’ vao O YvXQ
<§ Q‘CY' <§

%1 4 ORE %t HepG2 4l TG. TC 7KF-(y5£ 0
Fig.4 Effect of ORE intervention on intracellular TG and TC
levels in HepG2 cells

0.04 +
0.03 +
0.02 A

0.01 A

HDL-C (pmol/mg, protein)

0.008 +

0.006 A

0.004 A

0.002 A

LDL-C (umol/mg, protein)

0

'\ N Q N @ Q>
ST R ! 3 7
Qo& @0 (égf XOQS) OQS) XOQ{S)
AR AP &
5 ORE % HepG2 4i/fd HDL-C. LDL-C /K520
Fig.5 Effect of ORE intervention on intracellular HDL-C
and LDL-C levels in HepG2 cells

Y2z g B 2H A0 be, BB 2H HDL-C & &3 B T
37.34%, LDL-C &30 T 23.61%; M-SR 20 AH
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He, . . m R 4H 0 HDL-C &5 B il Ik 1
52.76%. 55.05%. 62.82%, LDL-C &35 R T
11.13%. 30.15%. 26.17%, ¥ %% T 8 20 1 #a .
45 R F B ORE A ZZ /% FFA 51 ) HepG2 4 Jitd 1N
HDL-C F1 LDL-C /K-S 5281k, [REn] LA H
LEFI I ORE TEFFIX LDL-C & 280 s 4
RO (P<0.001 ), Aid<p 21 M PN B [T s 7K P O A XHE E
(Bl 5).
2.6 ORE %t FFA F7f5 HepG2 ZHA I ROS 7k F
Al

ROS <=5 22 AN F1 g W5 iR ( Polyunsaturated
fatty acid, PUFA) %4, 4= il MDA, IR LA 5
51 & SAE, AR AL EFIRE Pss v, AR U7 2H 21 ROS
IKVTH 2 S EE MR, Ui B AR PR RS 22 i
Jie 5 R AT Sm B2 0, AnEl 6A BTN, Has ikt
REZHFH Ll AR ZH 20 0 1 22 G0 RE S5 g 5 S AR
ZHAH b, ORE #5551 H 20 10 2 S0 L #AE AS IR B L 1
TR, HAREE TR AT T AR i 5 . & 6B J&
JH Image J 5RA4XT 452 208 B DA 158 He T, 4520
B PG WA T SR — 3, BRIZH ROS 281
SRR A 0 BREH B 3 TR (P<0.001); SRR ZHAR
He, AR TZH L K ORE 4554 4H 11 ROS 28 )6oE
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Fig.6 Effect of ORE on intracellular ROS in HepG?2 cells
(fluorescence staining, 10x)

2.7 ORE Xt HepG2 #ffIA MDA 7KK SOD. CAT

kAL
e 2 PR, 525 AR RRZHAR L, BERIZH R N

i MDA & W & T8 (P<0.001), SOD. CAT %
T (P<0.001) . SEBIRIZHAH LY, SE AT T2H A
& ORE 71, Bl 4 9 MDA & 3t i 38 N [ (P<
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Table 2 Effects of ORE intervention on intracellular MDA
levels and SOD and CAT activity levels

251 MDA (nmol/mg, pro) SOD(U/mg, pro) CAT(U/mg, pro)

Control 0.039+0.001 1.733+0.069 0.158+0.006
Model 0.2410.004*# 1.050+0.064"*  0.079+0.003*#

FFA+SV 0.217+0.008™ 1.449+0.094™ 0.0960.005
FFA+ORE-L 0.238+0.001 1.337+0.079™ 0.1010.005"
FFA+ORE-M 0.2110.009" 1.393+0.010”  0.137+0.009™
FFA+ORE-H 0.2100.003" 1.246+0.090 0.091+0.007

s #FR AN AS X IR LA, s RIBR AU A 21 HhA: *P<0.05; % P<0.01;
#Pp<0.001; *P<0.05; **P<0.01; ***P<0.001,
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At 7T 2H DA 2 ORE #5-4b ¥ 2H PPARy. C/EBPo.
SREBP-1c. FAS J& K1) mRNA 7K -3 35 R R (p<
0.01),

%3 HepG2 MR B UG N ki

Table 3 Gene expression levels related to lipid metabolism

in HepG2 cells
205 C/EBPa. PPARy SREBP-1c¢ FAS
Control  1.142+0.088 1.001+0.003  1.003£0.004 1.057+0.086

Model  3.381£1.007% 2.345+0.053** 1.761+0.128" 6.161+0.476"*
FFA+SV  1.526+0.198" 1.271+0.487" 0.900+0.099 2.218+0.131""
FFA+ORE-L 1.385+0.1717 1.15120.153" 1.170+0.089™ 1.388+0.094""
FFA+ORE-M 1.127£0.173™ 0.87240.182"" 0.881+0.194™ 1.686+0.364""
FFA+ORE-H 1.683+0.275™ 0.990+0.405™ 0.607+0.137" 2.508+0.124""

TE: #3878 A3 AR BRATZ LU AR, * 3 FIBSTAZ 41 LU AL “P<0.05; #P<0.01;
#P<0.001; *P<0.05; **P<0.01; ***P<0.001,
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Fig.7 Effect of ORE on the expression levels of lipid metabolism-related proteins
TE: 1~6 43118 3: Control, Model, FFA+SV, FFA+ORE-L, FFA+ORE-M, FFA+ORE-H.
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