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Preventive effect and underlying mechanism of dihydrocumin on NAFLD in oleic
acid-treated HepG2 cells
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Abstract: Objective To evaluate the preventive effect of dihydrocumin (DHC) on an in vitro model of nonalcoholic fatty liver disease
(NAFLD) and investigate the signal transduction pathways underlying DHC treatment. Methods Oleic acid (OA, 0.5 mmol/L) induced
hepatic steatosis was established in HepG2 cells as in vitro model of NAFLD. After cells were co-treated by OA and DHC (0, 5, 10, and 20
umol/L) for 24 h, the cellular contents of triglyceride (TG), reactive oxygen species (ROS) and NO were determined by cellular biochemical
assays. Signaling pathways involved in glucolipid metabolism and oxidative stress including SREBP-1C, PNPLA3, PPARo, PI3K, the
phosphorylation of AKT (pAKT), AKT, and Nrf2 on the mRNA and protein levels were determined by RT-qPCR and Western blotting. The
glucose uptake was determined by fluorospectrophotometry using 2-NBDG as a fluorescence probe. Results Compared with the control
group, the content of TG ROS and NO was significantly increased, the uptake of 2-NBDG was decreased. and the expression of SREBP-1C
and PNPLA3on the mRNA and protein levels were up-regulated and the protein expression levels for PPARo, PI3K and Nrf2, as well as the
ratio of pAKT to AKT were down-regulated in OA-induced cells. Compared with OA treated group, DHC decreased the levels of cellular TG
and NO, as well as the mRNA and protein expression levels of SREBP-1C and PNPLA3, and increased the uptake of 2-NBDG while at the
same time increasing the cellular glucose uptake and the protein expression levels of PPARa, PI3K, pAKT/AKT, and Nrf2 in OA-induced
HepG2 cells. Conclusion DHC protected OA-induced hepatic steatosis by inhibiting lipid accumulation and oxidative/nitrative stress
and increasing hepatic insulin sensitivity. Furthermore, the effect of DHC is likely associated with its role in the regulation of SREBP-1C,
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PNPLA3, PPARa, Nrf2, PI3K and AKT signaling pathways. DHC may have the effects on relieving the resistance of insulin and promoting

the uptake of glucose in the hepatocytes by upregulating PI3K expression and pAKT/AKT level. Through increasing the expression of Nrf2

and reducing the content of NO in the cells, DHC could alleviate the inflammatory reaction and oxidative damage of liver cells.
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Cycler RT-PCR {¢ . CFX Connect'™ Real-Time
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B AR R HepG2 M KRR £
O
2 HiE
2.1 MTT LW —SEEHZXIEETAMIEE
A

IR KORAS R B K I HepG2 41 i
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Jfd, FH Trizol IRFHZHUE RNA. & RNA Bkt
JBEHELEAAIN 28 S\ 18 S AT 5 S 4570 HT RNA (1584,
L0y MO EREERIN 260 A1 280 nm N A 18, 14 &
fH, 43H7T RNA 415, B3 pg & RNA FI a7 &
%55 cDNA. RT-qPCR K] SYBR Green I %¢)65E
# PCR AFI&, HAREE SREBP-1C. PNPLA3 Fl
PPARa 2 N2 B-actin 5 W) P4I W4 1, HiAthe & PCR
ZA AR 95 °Cy S min, ZEPE9S C. 30s, iBK
584 ‘C. 30s, #Effi72 'C. 30s, 39 IKfEH.

2.2.7 Western blotting FallAH G FIRIL &4
APRSS, SFLalifuH &4 PMSF Il cocktail 22
AbFE 40 min, ZAEWZE 12 000 r/min Z5.0> 10 min,
HU s WO R (& . B 20~70 pg REAZ
SDS-PAGE (10%7) 0%, S%M4EE) 43 2 -4
2 PVDF i % 5% MGk 2 h )G, T4 C
I EAF—$Hi (B-actin, 1:500; PNPLA3, 1:

%1 RT-qPCR 31157
Table 1 Primers of RT-qPCR

A SIS (5°—3)

PNPLA3 1EM: CTGTACCCTGCCTGTGGAAT
X : TCGAGTGAACACCTGTGAGG
SREBP-1C  IE[: CGACATCGAAGACATGCTTCAG
% In): CGACATCGAAGACATGCTTCAG
PPARa IEM: GGGGACATTCCTGTGTTCCAG
% In}: CAAGTAGAGTGCCAGGCAAG
B-actin IE: TCACCCACACTGTGCCCATCT

J2[f): CAGCGGAACCGCTCATTGCC

1000; SREBP-1C, 1 : 500; PPARa, 1 : 500; PI3K,
1 :500; pAKT, 1:500; AKT, 1:500; Nrf2, 1 :
500) RIS, H TBST $EME (10 minX4 %) J&
FH5IEEYTI 1gG ZPMB (108 0000 =il
5 & 2 hy TBST YEHE (10 min X4 ). #¢Ja ] ECL
B, BEBL. XOtRAHEA, R Image J
AT X0 AT K E 2 53 A o
23 HIRGT

SEB R H X +5 o, N SPSS 17.0 Geit 4y
FTARAt . R DR 2507 2250 I Ab B S5 s, 4 1)
FLA K ¢ K5
3 &R
3.1 XIEE HepG2 4HAEFA L02 AAEIETEHI SN

MTT 525645 BB, 0~20 pmol/L A £
XT HepG2 4 Mu X4 B AT B .52, 76 50~100
umol/L B4 i Z HMHI1EH « 0~50 pmol/L — & 23
FO0) L02 40 M i% P S A W 5%, £E 100 pmol/L I
A WEMEIER. SR 1.
3.2 %t HepG2 #0 L02 4B+ ROS A& NN

HepG2 4% OA Ab#E)5, 4ifiN ROS &
BRAA T, 4 0A 5 AR HIN A
H U, LA ROS 75 54 OA 41 5 A Ak dsi i T s (1
2-A); LO2 ZifiZ: OA 4bFS, 414 ROS &
Thi, & OA 5 AL EFNALE)S, A ROS
TR OA 41 A EMOBE L (K] 2-B).
3.3 X HepG2 #lifEA TG RYF N

OA 41 TG FEM B m XA, —AEEH#
5 OA [FIEH T HepG2 4185, . mikE &
LHAEMAAMMA TG HFEIEMIT OA 4, (Hiim
T (3D,
3.4 X HepG2 42 NO & E RIS

OA 414Iilu N NO 1 W35 = XA, 4 OA
5 AWM ARG 24 0 5, A NO &85
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Fig. 1 Effects of dihydrocumin on proliferation of normal HepG2 (A) and L02 (B) cells (X £s, n = 3)
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Fig. 2 Effect of dihydrocumin on intracellular content of ROS in HepG2 (A) and L02 cells (B) treated with OA (X %5, n=3)
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Fig. 3 Effect of dihydrocumin on intracellular content of
triglyceride in HepG2 cells treated with OA (X %5, n =3)
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Fig. 4 Effect of dihydrocumin on intracellular content of
NO in HepG2 cells treated with OA (X *s,n=23)
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Fig. 5 Effect of dihydrocumin on glucose uptake in HepG2
cells treated with OA (X £, n=23)
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Fig. 6 Effect ofdihydrocumin on protein levels of Nrf2 in HepG2 (A) and L02 (B) cells treated with OA (X %5, n = 3)
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Fig.7 Effect of dihydrocumin on mRNA expression of PPARo, PNPLA3, and SREBP-1C in HepG2 cells treated with OA (X *s,n=3)
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Fig.8 Effect of dihydrocumin on the protein levels of PPARa, PNPLA3, and SREBP-1C in HepG2 cells treated with OA (X £s,n=3)
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Fig. 9 Effect of dihydrocumin on protein levels of PI3K, pAKT, and AKT in HepG2 cells treated with OA (X s, n=3)
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ik I PIBK/AKT A HEIT 045, BRAR AT I
SRR, BRSBTS R T 4ept . 1
IR 5 2% A0 T (i 1 JF 40 R xS i 25 05 1 £ H e
77, I NASH IR . AFREN —AEZHES
OA [FIIf Ab 2 HepG2 41 A 24 h, REdY 940 Bk 7%
BERELAE 11, i PIBK 2B %64k & pAKT/AKT,
RO A FE L R PIBK/AKT i&4%, it
JHF- 40 o) A W (1 R RE T, TR OA 53 1V 4
J e 5 AT

JF 40 B (R AL A 0 4 2 S0 L i T AR 0, A
WKL OA 5 AL HE I AL HepG2 4 Ml
24 h, eI LM PERE =N ROS & it L 41 i Nrf2
HOARER. GiRUCTAHET G, B N2 (KA
U A 2R T T A AR A e P, 3
BRI G BT 29 a0 TR 2 . BT R AGEE HepG2 4
M, fEfEIAT ROS AR T BUH 4l ML T,
MR FEFURAE 2, B, i A R
e R HEm RPN, B A2
Fllid Bl Nef2 (2RIEHH OA 53 HepG2
i M AN Y, B RTIE L ROS #4E 15 S Al
F R T R AEBUREAE F o h T AR IR, K
WMT OA 5 AT EFN AT L2 410 CIEREAT
I E) 24 h J5 A ROS & & M 40 i Nrf2 25 A
Fikh, R Z5E A ROS & K. 41 Nrf2
HERIE TR, WL R R T H PN . NO
SR Ak N B SRR bR, 5 4N L PR A S )
FAAMAR AP0, AR R L A M A
WEEAGERIE] OA 15311 HepG2 4HEy NO
%, U AR E RN s,
LA NO &8, 2R OA 53 (I 40 i AL 510
5 RIE R

i b, RFFRRIL A LEEN OA RN
HepG2 40 M IEHERR . el 1AL S B A
JARIE NI HAT— @ AR, HIRE HAL
il 5 Ho6 IR AC U G 3L K (PPARa, SREBP-1C
FIPNPLA3) K Ji i #4155l % PIBK/AKT &2 1)
WAL, Xhdt— P RER XM ED I
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