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Effects of Ginsenoside Rb1 on Lipid Deposition and Oxidative Stress in Lipid Hepatocytes of Mice
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Abstract: Objective To investigate the effect of ginsenoside Rb1 on lipid deposition and oxidative stress in lipid
hepatocytes of mice. Methods Primary mouse hepatocytes were extracted by in situ two—step perfusion, by which
the lipid hepatocytes were prepared by mixed medium of oleic acid (OA) and palmitic acid (PA), and ginsenoside
Rb1 with different concentrations (25, 50 and 100 nmol - L") were used for intervention for 24 h. The contents of
total cholesterol (TC) and triglyceride (TG) in each group were determined. The intracellular lipid accumulation was
detected by oil red O staining. The level of reactive oxygen species (ROS) was detected by DCFH-DA fluorescent
probe. The protein expression levels of PPAR—a, SREBP-1c and Fas in cells were detected by Western Blot.
Results Compared with the normal group, lipid droplet aggregation was significant in the lipid hepatocytes model
group, the oxidative siress response was significantly enhanced, the contents of TG and TC were increased
apparently (P <0.05), and the protein level of PPAR—« in the mouse hepatocytes was dramatically declined, while

the expression of SREBP- lc¢ and Fas was increased considerably. Compared with model group, different
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concentration of ginsenoside Rb1l could improve lipid droplet aggregation to different concentrations, reduce
oxidative stress, increase the expression level of PPAR—a protein (P<0. 05, P<0. 01) and decrease the expression
levels of SREBP-1c and Fas protein(P<0.05, P<0.01); the contents of TG in ginsenoside Rb1 medium and high
dose groups were significantly decreased (P<0.01). Conclusion Ginsenoside Rb1l can improve the lipid deposition
and oxidative stress response in hepatocytes of mice with metabolic associated fatty liver disease to a certain extent.
Its mechanism may be related to the regulation of PPAR-a, SREBP-1C and Fas related protein expression levels.

Keywords: Ginsenoside Rbl; metabolic associated fatty liver disease (MAFLD) ; lipid hepatocytes; lipid

deposition; oxidative stress; mice

X 15 A0 OC B B PE JIF 9% (Metabolic associated fatty
liver disease, MAFLD) 84 H 24 A AETAEVERR IV H
7% (Nonalcoholic fatty liver disease, NAFLD), pri=dion
TR A B DDA 5 R Y, LA S o 200 i
A PEAE TIEA TE ERRAE Al PR B ER S AR, I
iRk, BEEA L RMANAT T Z M, h T
JHE B Z0E Bl R AR AR TG 7 S0 B MAFLD & %6
AR E T, MAFLD JKtlLifil &2 2%, H Al A aESe
AP, AR LA 5 ZR AR AN A A 3 B 5 | Y
CTUATH AU PO ZINE . SR AT R AR
R (FFA) Thir, RFREAR B AR, J2 28l BRI AT
S B AT ) 32 R AR A R S o AR
o a4 A W Tl K 8 BFL ) OIS 2 AR o (Peroxisome
proliferators—activated receptors—a, PPAR—a)1E B #%
BN TG FER A Z—, TERFER B
KA BRI 0455 8 1o (Sterol
regulatory element binding protein—1c, SREBP-1c) &
T PR GRS B S BAZ  Se TR 15 IR I PR 5
Jiff (Fatty acid synthetase, Fas )28 iR A= 406 B #Y
KARAG . ZIHTGT RS, PPAR-a. SREBP-1c.
Fas 5 MAFLD SCR#I,

NS HARAT A KB, IR
TANMUIRIL, fewefeds, Hh AS B Rbl 2H
TR ZWEY. PR A, ASEAF Rbl FELF
IR Hh BE A HE A AP LR TSR AP AL
WVE, TESCEAPIENG 28 E . FEAR IS . 40
PRNE SIS AT AT A0 40 25 T 1T 4% R K 45 F EEA R O
Wik, ABFERILEE MAFLD &L, RS
H Rb1 X/ B PR AT 4 M A5 R Jo LR A A8 AR
IR

1M 5A%E
1.1 & HErE CS7BL/6) HpAERUINEL, SPF 2%, 4 JH

W%, IRBTE 18 ~22 g, W F N -R G SL R sh YA R
T, A FEVERTIES . SCXK (F57)2016-0010,
SRS AR UES . 201400078,

1.2 2% Rk NS RE 17 Rbl (L5 : 00170580,
4ifF=98%) . DCFH-DA(#It*5: 287810). iR (Oleic
acid, OA, flt5 . 75090) . %A fZ (Palmitic acid,
PA, fit5: P5585), YJIgT 35 Sigma A7), RPMI
1640 40 fg 55 37 35 (L5 . GMS12049.2) . PBS Z% i
T (45 . GMS12033.1B), #0y H 3% [ Hyclone 2
Al ; RIPA SREAER (HL5 . KGP702) . BCA HEH &
AR & (S . KGP903), X0 A f stdl Rk
Y ARFRA A e o 7 &GS . D027-1) .
Hh =R (TG) 50 & (b5 . A110-1) . &3 H [
e (TC)IRF & (5. A111-1) . PR (ROS) K
A& (S E004), 0 A st @ AE R A
FRSHEL; BRdR s (it . 16140063) . FHEER RIA
W45 . 15140122) , 0 A 35 [ Gibeo 2 ) ;
0.25% JRE AR LS. 67057313) i EAEEIV AL (Hit
5. BS165), 0y H A N Biosharp 28 w5 Rt
PPAR-a (fit%5: ab24509) . %Pt SREBP-1c (L5 :
ab191857) . PL Fas(Ht5: ab133619) . ILIEHifR
TPt S ab97051) . 10% SDS-PAGE %15 fic il it
Fl & (5. ab119202), ¥ TIEE Abcam A7 ;
N2 B-actin PLIR (LS : 4970), 3E[H Cell Signaling
Technology /A w5 10xTBST 35 P Pk ¥ 22 b 5 W (it
51 B1009), dbHiEABIEABEARA RAF,

1.3 EEE IXS51 BEE B, HA Olympus
23w ELx800 BRI, 3EIE Bio-Tek 24w ; 7020
B[ aE A, HAHIL AR, DZKW-4 5l
ML E R K 8, JE st XA S A BR A H] s
FTAES, TMNIRRERILZ A F] ;1658001 HIHE F
ML ykf, 22[E Bio—Rad A #]; Heracell 150i % CO, 5%
FE % . E-Gel Imager %t B A% 1 , 3% [E Thermo



PGSR BE 2021 5T A0 EE T

© 941 -

Scientific /3] ; 5424R RN & 20 2L, fEE
Eppendorf 2w 5 b, LS as B,
1.4 /N BUIFDE IR AN B 5 3% SR IR 200
TARBUN R AR A0 . DL 10% KA SRR )N
R B E DURS, FH 75% Bt/ BUE S e A7 T B8 F
IR EATIF, ooy 2T TH K K 37 €Y KRB 2%
MBI A 20 mL FESF A, AT TR S, LA
4 mLemin WEER, HEMFIEERKE6,; FE
ey 0.05% PRI IV AE R, DATRIE A THEE: . SR
JEHCR AL, & TICEEEFRIL, JfH PBS whik ik
B RN ; A8 3% ML h 48 6 TR I AT P L (i 4
JfL 58 4 BETICIS A D8 o R 8 A 1) 4 R R TR A 0
B, OMAET 10% 864 1M . 100 U-mL' 8 &K .
100 pg- L5525 10 RPMI 1640 B5 5 3trp; DIBS.2k
%8 cem. 1000 r-min" B> 5 min, HEHER, BT
TRFUS B 5% CO,. 37 CIiFefirhiigs; Frani
A KA TILRE 809%~90% I R4 AL A Rl 5256

1.5 4 dl ke dsP1m  BOEE KBRS R A
JHNEIFACANL, PR 25 A 3.0x10°-mL™" 5 B 1 mL
MOV IR, AT 6 FLERFRMRCT, TR AN NG BE ) 5
BRI SR MIE R AL BRI K A S AT Rbl
6. &, @FIEL (25, 50, 100 nmol L), AKX
S5AEAL. BRIEF SN, HR& AL IMARRNTR (Fr
R R . TR Mk B2 4 %) A 0.25. 0.5 nmol - L7 1E H
24 h, AZ ¥ Rbl £ i 4 i A H Rk BE i
ZBAY Rbl, 1EF A F M A RUARIR R SR 3E, 5 41
AR5 SIHE 5% CO.. 37 CHEFAATPHUE 24 he

1.6 4N TC. TG MFHEME I 100 L 4R
fif VR A A 6 FL Ak T, R 20 B R A RS
1.5 mL EP )5, AT MMM S 2. TR
FE 10 min 7, PAEDFEAE 8 em. 500 remin™ B5.00
2 min, REE LA, FH4 A A AR 20 it
HFTC, TG &,

1.7 el O Feta gt 4% 0.5 ¢ LM KRS 100 mL
SNEER A, FOHIEL 0.5%IM4T O fEf7m, RIEHH:
5 ddH0 DL 2 0 1 BB lRA), Bl Aher O TAE
o MEGFRAA R 40T b, WS Ri R, H
PBS Mk 2 W, AL O TAEMAL( 1 h, F2:
e, H ddH.0 Mk 2~3 5, BT EE P
£ SIS

1.8 DCFH-DA S XCHEHE R A1 ROS K °F 41
L340 Je 25 TR I <157 WR 5k T 25
T 24 h i, WFE B, PBSIERE 3 K, fNARE
1) DCFH-DA (1 : 1 000); 37 CH¥ & 4 30 min

5, WA, FH PBS YR 3K, DhierE
4 R HE A 400N 19 DCFH-DA . PABS 0 2FE4E 8 em.
1 000 r-min' B.0> 5 min, W3 E)S, fIA PBS &
BEANMIHEATINGE . 7 500 nm BOR K . 525 nm K5
BT, RHZOCHPRGETT 5 min BRI

1.9 Western Blot 454l PPAR-o. SREBP-1c.
Fas B 10435 KV 4000 50 41 & 25 )+ W 4% B
“1.57 WUR kit T AT 24 h s, WEEEA
Kigiw, H PBSIHVE 3 ;s JLA 100 wL RIPA 584f
o 2R s P WSO A 2 A B I PR BUE B
K A BCA 32t 771 & 4 0 2 1 v B 5 A % i
100 mL JRE ¥ Y& 10 min, 458 10 pL 2 EFE
T 10% SDS-PAGE, % 150 V fE/EHLIK 1 h #4174
BE K E AR PVDF B L FH 5% M ig 05 85 &
M 2 h, JFAEZETFH 1 h; IMA—$HT PPAR-a(1:
1 000) ., SREBP-1c(1: 1 000). Fas(1: 1 000) .
B-actin(1 : 1 000) RPTIAFEREDLIA, 4 CIEF IR
FH TBST PEME 3 %k, = \MEE —Hi(1:2000)1 h
Jo . PR TBST ok 3 s SR 450 i (g F 40 R
K H E-Gel Imager %8 B8 & gexF H 19 & 111 M
B-actin( NS 1) 45 #EAT K BE(E LA

1.10 Sil*FRbBik  SRAD SPSS 20.0 Setir iy
BT, TR A B AR E 22 (0 £ ) TR £
2 A] bb AR FH BRI 2R 7 22 43 1 (One—way ANOVA) ,
PRI L8R LSD ;. DA P<0.05 25 R A 4eit

YN
S

2 R

21 AZRAF Rb1 MIRPENIF4IM TC. TG F M
MW SRR 1, HIER A e, BRI A
TC. TC G B ETE, ZFWAGRIIFEX(P<
0.05), 25553 B I Ji A 40 it 35 A A 20 i oy T
SRR R, AS R Rbl . EFIE b
TG Fra L, ZFA%iT¥E X (P<0.01),
ZERPR . NS RAT Rbl RENS AR AR T AT 40 i i
TG ¥,

2.2 AZ AT Rb1 HISYEIF A b g B OTRL i 3 e
IR 2, SIEEHILE, SAEF4MrhA KiE
WEET O NG 2 ARk B A, A0 25 A BT R 3
filo S LE, AZRAF Rbl AL, . mifls
2 240 1 ] D0 2T iR S (AR R D, L DL
EHRAE, IBHRESR M, R RN,
ANZ A Rb1 AN R 2 B2 st A 248 e v 7 g o
TR,



942 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 July, Vol. 32 No. 7

[— W2 5o = iEE 4l
37 . -] ' -
__ mm ASEIF R GIRY == A BT Rb1 G AL
* i
== A 501 Rb1 R4l == A\ S A Rbl 4]
w27 = SR R BARE e O] = AZ AT RbL Bl
2 =
=
vé E #
= > #h
g 1A = 054
0 - 0.0

VE: HIFEWAIE, P<0.05; SHEEIL L, P <0.01

E1 ASE2# Rbl XIS ZAEEES(TC), HM=E(TG) FEMNHM (x5, n=5)
Figure 1 Effects of ginsenoside Rb1 on TC and TG contents in lipid hepatocytes(x + s, n=5)
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Figure 2 Effects of ginsenoside Rb1 on lipid droplets in lipid hepatocytes(Oil Red O staining, x200)

d. AZ AT Rb1 it

. .m0 A ROS % i B 32 i [
i, PhEsslimda
T AT — i AR E FRAR RS I 20 B v A S8 AR TS

M. RN, NS Rbl

a. IEHAHL b. BRI

c. NS AT Rb1 GG 4L

d. AZBAF Rbl H5 541 e. NS AT Rb1 El R4

B3 ASEH Rb1 XS AiE S (ROS)KFEHF M (DCFH-DA 5OGHEHE, x200)
Figure 3  Effects of ginsenoside Rb1 on ROS levels in lipid hepatocytes(DCFH-DA fluorescent probe, *200)
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