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Effects and mechanism research of total saponins of Panax japonicas improving
lipid metabolism in HepG2 cells based on computer aided drug design
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Abstract: Objective To research the effects of total saponins of Panax japonicas (TSPJ) improving lipid metabolism in HepG2
cells, and to predict and verify TPSJ possible targets based on computer aided drug design. Methods HepG2 cells fatty
degeneration model was induced with palmitic-acid (PA). The HepG2 cells were divided into five groups: the control group, the
model group, the high-dose group (50 mg/L), the middle-dose group (25 mg/L), and the low-dose group (12.5 mg/L). The cells of
five groups were cultured continuously for 24 h. The intracellular lipid accumulation was qualitative and quantitative detected by Oil
red and Nile red staining. The content of triglyceride (TG) was detected by detection kit. TPSJ possible targets were predicted by
computer. The expressions of related proteins were detected by immunofluorescence. Results The lipid accumulation model of
HepG2 cells was successfully established for 24 h with the 100 umol/L concentration of PA. TSPJ can significantly improve the
lipid accumulation (P < 0.01), and decrease the content of triglyceride (TG) of HepG2 cells. The possible target of TSPJ may be
estrogen-related receptors based on computer aided drug design. Compared with the control group, the expression levels of estrogen
receptor B (ERP) protein in model group were decreased. Compared with the model group, the expression level of ER protein in

high-, middle-, and low-dose group were upregulated. Conclusion TSPJ can significantly improve the lipid metabolism

#SEHA: 2017-10-15

EE&WHE: ERARFIFIEEEIINE (81673675); —I KW RERMIEIH H 4 (SDYC2016092)

fEE®EN: & W (1991—), 5, (R, W7 TR, Tel: (0717)6397179  E-mail: tuhaofirst@163.com

*BIEIEE  EE (1965—), 95, WA, BuR, R IASTHEY S5 REY. Tel: (07176397179 E-mail: ctguleq@163.com



* 1836 °

¢ £ % Chinese Traditional and Herbal Drugs 38 49 % %5 8 # 2018 £ 4 A

of HepG2 cells, and the target of TSPJ might be ERp.

Key words: total saponins of Panax japonicas; computer aided drug design (CADD); drug target; estrogen receptor (ER);

non-alcoholic fatty liver disease (NALFD)
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Fig. 5 Effect of TSPJ on expressions of ERp in cells by immunofluorescence ( x 20)

WA EAER KR, & STRING 4 & /v #r 1
PharmMapper i [5] (P EE s8R ), 438 7 SR E A
HAERM K, 45 RKWIL estrogen receptor
Caspase-3+ glucocorticoid receptor &% [ [A] 7] LAFH .
YEH, 1 estrogen receptor. glucocorticoid receptor-
Caspase-3 /1 F I T34 5 NAFLD 1)k A2 K e % V)
FHOC,  HEARRTATHLHIE A Frifk— B 5T . AT
FE EWFF T 8L PharmMapper i [F] ) TSPJ H] &
P 5 K AR R UM R A 0 52K ERB.

MEE R S RE B MR, FE IS,
ITEZAERTHURM &N, S 5RZ AR A
04, MERCER AMAE AT MM IR B SR 2%
HEMAIEN, &5 R RRERGA S, 2K
FUBLRAT W E 0 SR I, NAFLD [ 0 2 A
MZER, BV LM 5 KA NAFLD. SR1MAE 2
PRI 5, EXF R A KA, LS
KA NAFLD.  H., Zot4a4 5 NAFLD 1) %
R E & ThLE AR, XK ES NAFLD
IR A R R DIAR DG, TR AR5 D g A2 18
o 5 H B SRR ) ER SEILUCT ER 77 N4
PR AR R AR R IR SZ AR, 4 B A% 2 A4
F#A47 ERa A1 ERB, FREAZ1RFEESE GPR30I, fijf
FFEARUS19, ERq Al ERB A5 548 sE . T
e BEACHA R HL R RIS, GPR30 £ T Re P
R E R b R 455 EHEAE o 42X ERB (B



° 1840 -

¢ £% Chinese Traditional and Herbal Drugs

F49% F8H 20184 A

FH R IR0, 78 = K6 A N MR TR Wistar KR,
VIBRONEE S, 45T ERPBIEFNEBSF, PRiHH N
REWI R & Al (FAS). [EEERYT o4 6EA 1c
(SREBP-1¢) 55:H [ 3RIA KB FFK, iR
B ERB AT LAHII AR G (1) & . ARFFRAERI, TEER
HERR S IR AR R 4H M, ERB MIFRIA /KT
B#A%, TSPJ AbEE)5, ERP IRIEKFIHET &, 41
ML AR AR B R TG (1) & s B sk, A ek
# NAFLD.

22 FPnR, AWFFRIESE T TSPY i3 HepG2 4
FAE SRR SR R DD R, ki R A AL TSPY
(VE B s IR, WP AR T TSPY o8 40 i g
AR R MR LS. BTN TSP HIFF R R PA
J NAFLD HIRiiaHeft 17— i) %

SE R

[1] Li Z, Xue J, Chen P, et al. Prevalence of nonalcoholic
fatty liver disease in mainland of China: A meta-analysis
of published studies [J]. J Gastroenterol Hepatol, 2013,
29(1): 42-51.

[2] Loomba R, Sanyal A J. The global NAFLD epidemic [J].
Nat Rev Gastroenterol Hepatol, 2013, 10(11): 686-690.

[3] HEEM, xHE, KK, & WS R RN IEKL
RS T/ WU O 02 (0], o B A R 24 E AR,
2014, 21(10): 47-49.

[4] & T, XEE, IS, & RS R R E
fl & A5 EMAHIE: B E, CN103655654A [P].
2014-03-26.

[5] &=, KK, & 7T, F WS a 2 /iR
PEA% R 2iL 5 B TS IR R 0 T2 (]
74,2017, 48(6): 1146-1152.

(6] EHIT, EER, BRE, & HaBERkE 2 TR
M REME RN (1] T EAH TR,
2016, 20(24): 3621-3627.

[7] Wei N, Liu Z, Yuan D, et al. Protective effect of saponins
extract from Panax japonicus on myocardial infarction:
involvement of NF-«B, Sirt] and mitogen-activated protein
kinase signalling pathways and inhibition of inflammation
[J]. J Pharm Pharmacol, 2014, 66(11): 1641-1651.

8] & %, 3 T, XEAT, & SRR
RAW264. 7 FELREAR SIRT1 I 14 5E0 S 370 4 A AT 72
[1]. o E 25 2 ), 2016, 32(3): 349-354.

[91 XBWEEH, EME3, ® T, & HHSEAEFEL

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

NLRP1 A NLRP3 J&AE/IMARAR IR 52 K A 240
Mo TS ME R RE R [0 TR Z, 2017, 48(23):
4941-4945.

TR, SRS, HENE B BT ER A £
AT RPWRA I ESZRE, 2014,
39(11): 1951-1955.

Liu X, Zhu F, Ma X H, ef al. Predicting targeted
polypharmacology for drug repositioning and multi-target
drug discovery [J]. Curr Med Chem, 2013, 20(13):
1646-1661.

REAK, ML, K5, 5. 259 SAHA FiEERLhR
TN K oy 7RI TT (0] THEALS RO A, 2013,
30(1): 97-101.

Von M C, Jensen L J, Snel B, et al. STRING: Known and
predicted protein-protein associations, integrated and
transferred across organisms [J]. Nucl Acids Res, 2005,
33:433-437.

Zetterberg M, Celojevic D. Gender and cataract--the role
of estrogen [J]. Curr Eye Res, 2015, 40(2): 176-190.

Won B Y, Park K C, Lee S H, et al. Sex difference in the
association between serum homocysteine level and
non-alcoholic fatty liver disease [J]. Kor J Family Med,
2016, 37(4): 242-247.

Besse-Patin A, Léveillé M, Oropeza D, et al. Estrogen
signals  through peroxisome proliferator-activated
receptor-y coactivator la to reduce oxidative damage
associated with diet-induced fatty liver disease [J].
Gastroenterology, 2017, 152(1): 243-256.

Liu M, Zhang W, Li X, et al. Impact of age and sex on the
development of atherosclerosis and expression of the
related genes in apoE deficient mice [J]. Biochem Biophys
Res Commun, 2016, 469(3): 456-462.

Jonsson P, Katchy A, Williams C. Support of a bi-faceted
role of estrogen receptor § (ERP) in ERa-positive breast
cancer cells [J]. Endocrine-related Cancer, 2014, 21(2):
143-160.

Nilsson B O, Olde B, Leeblundberg L M. G
protein-coupled oestrogen receptor 1 (GPER1)/GPR30: A
new player in cardiovascular and metabolic oestrogenic
signalling [J]. Brit J Pharmacol, 2011, 163(6): 1131-1139.
Weigt C, Hertrampf T, Kluxen F M, er al. Molecular
effects of ER alpha-and beta-selective agonists on
regulation of energy homeostasis in obese female Wistar
rats [J]. Mol Cell Endocrinol, 2013, 377(2): 147-158.



