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Mechanism and experimental verification of Erzhi Pills in treatment of metabolic-
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Abstract: Objective To predicted the relevant targets and potential mechanisms of action of Erzhi Pills in treatment of metabolic-
dysfunction-associatedfatty liver disease by network pharmacology and molecular docking methods. Methods The active
components and targets of Erzhi Pills were screened by searching the TCM Pharmacology Database and Analysis Platform (TCMSP),
and the differential genes related to metabolic-dysfunction-associatedfatty liver disease were obtained by searching GEO database.
Cytoscape 3.7.2 software was used to construct regulatory networks and protein interaction networks. Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) analysis were carried out using R package, and molecular docking verification was
performed using AutoDockTools software. Hepatocyte L02 was treated with alcohol extract medium with different concentrations (0.1,
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0.5, 1, 5, 10, 50, 100, 200 pug/mL) of Erzhi Pills, and cell proliferation rate was calculated according to the value of absorbance (A).
Hepatocytes LO2 were divided into control group, model group, and Erzhi Pills alcohol extract (1, 2, 4 ug/mL) groups. Oil red O
staining method was used to observe the accumulation of lipid droplets in each group. The contents of total triglyceride (TG), total
cholesterol (TC), high density lipoprotein (HDL-C), aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in each
group were determined by enzyme-labeled instrument. mMRNA expressions of L0O2 interleukin-6 (IL-6) and JUN were detected by
gPCR. Results Eleven potential target genes and 12 active components were screened out for Erzhi Pills in treatment of metabolic-
dysfunction-associatedfatty liver disease GO enrichment suggested that the biological process of treatment for metabolic-dysfunction-
associatedfatty liver disease mainly includes acute phase reaction, regulation of angiogenesis, and regulation of neuroinflammatory
response. KEGG pathway mainly involves AGE- RAGE signaling pathway, C-type lectin receptor signaling pathway, IL-17 signaling
pathway, TNF signaling pathway, and Toll-like receptor signaling pathway, etc. Molecular docking verification results showed that
luteolin, quercetin, B-steroid, kaempferol could stably bind JUN and IL-6. The experiment showed that Erzhi Pills can significantly
improve the lipid accumulation and inflammatory response of liver cells L02 in the model of metabolic-dysfunction-associatedfatty
liver disease. Conclusion Luteolin, quercetin, B-steroid, and kaempferol in Erzhi Pills on the targets of peroxidase 2 (PTGS2),
hyaluronic acid synthase 2 (HAS2), transcription factor AP-1 (JUN), and IL-6 in the anti-oxidative stress and inflammation-related
pathways to exert the therapeutic effect on metabolic-dysfunction-associatedfatty liver disease.
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Table 1 Candidate compounds in Erzhi Pills

MOL %5 ARy OB/% DL KK
MOL000358  beta-sitosterol 36.91 075 Li¥F
MOL000422  kaempferol 41.88 024  Lyi¥
MOL004576  taxifolin 57.84 0.27 Lt
MOL005146  lucidumoside D 48.87 071 ZWT
MOL005147  lucidumoside D_qt 54.41 047 LW T
MOLO005169  (20S)-24-ene-3p,20-diol-3-acetate 40.23 0.82 Lt
MOL005190 eriodictyol 71.79 024  LiiF
MOL005195  syringaresinol diglucoside_qt 83.12 080 ZLiF
MOL005209 lucidusculine 30.11 0.75  Luy¥
MOL005211  olitoriside 65.45 023 ZWT
MOL005212  qglitoriside_qt 103.23 078 ZLiF
MOL000006 luteolin 36.16 025 Ly, SBEE
MOL000098  quercetin 46.43 028 uiT. SEE
MOL003378  1,3,8,9-tetrahydroxybenzofurano[3,2-c]chromen-6-one 33.94 043 SHRE
MOL001689  acacetin 34.97 024 HEE
MOL003398  pratensein 39.06 028 SR
MOLO001790 linarin 39.84 0.71 SRR
MOL003404  wedelolactone 49.60 048 AERE
MOL003389  3'-O-methylorobol 57.41 027 SR
MOLO002975  butin 69.94 0.21 SRR
MOL003402  demethylwedelolactone 72.13 043 HEE
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Fig. 1 Volcano map of differently expressed genes in
nonalcoholic fatty liver
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Fig. 2 Heat map of metabolic-dysfunction-associatedfatty liver disease differentially expressed genes
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Fig. 4 Candidate targets for treatment of metabolic-dysfunction-associatedfatty liver disease with Erzhi Pills
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Fig. 5 GO enrichment analysis of Erzhi Pills in treatment of metabolic-dysfunction-associatedfatty liver disease



FIBHE I 202341 H AR &GwEkA  Drugs & Clinic Vol. 38 No. 1 January 2023 +43 .
A s conaheaon o
IL-17 signaling pathway- [ ]
chagas disease [ ]
TNF signaling pathway- 6]
rheumatoid arthritis: (] P
yersinia infection: (]
fluid shear stress and atherosclerosis: [ ] 0.00005
kaposi sarcoma-associated, 0
herpesvirus infection 0.000 10
lipid and atherosclerosis: 0
human cytomegalovirus infection: [ ] 000015
coronavirus disease-COVID-19: [ ) =
salmonella infection: [ ] 03
pertussis: 9 : g
leishmaniasis: 0 05 -
i b S o L
pathway’ L]
Th17 cell differentiation: 0 < ‘," .
measles: [} .aﬁ”
non-alcoholic fatty liver disease: 0 x AL
Malaria: o
0.3 04 05 06 07
GeneRatio

El6 —EHhAFrRHEXEHMRN KEGC E& 21T
Fig. 6 KEGG enrichment analysis of Erzhi Pills in treatment

of  metabolic-dysfunction-associatedfatty  liver
disease
a061
hsa*jtbf °f ’1%3951 35
hsa0§144 \ hs;M133
hsa08162 | A | hsaB#132
N
hsaBB463 —STIE e ﬁ ,thBIi
hsaBB67— 1\~ 7 hsatA932
hsaOBAT1—7 71/ [ hsaeHE68
/ //4, 71 R \ i
hsa®$323 | ‘ hsaMGSQ

hsaw417 I || hsa
hsawq]as isﬂfaunezs

7 ZE AT HCSHE 5 B R 1 R B I BR R 4%
Fig. 7 Gene pathway network of Erzhi Pills in treatment of
metabolic-dysfunction-associatedfatty liver disease

R2 SFELGEHE
Table 2 Molecular docking binding energy

gE4rREl(kJ'mol )

0
e ARBRFEZR MR BAEEE LR
IL-6 -6.3 6.0 -3.8 -6.3
JUN -8.2 -8.7 -8.3 -9.1

ﬁ%ﬁ% HEFEMKE, WK 9. MARW TG

SESZIG N HIR A 1 24 4 pg/mL BN T E AL
%ﬂiﬁﬁ%%%%ﬁno

JUN - B-& JUN - L 250

8 —EMNEMMS SREEXERMEARRZOER
B9 FxfHE
Fig. 8 Docking of the active ingredients in Erzhi Pills with

the core genes of metabolic-dysfunction-
associatedfatty liver disease
157 « =
o\\°
peud
Fr
XtH§ 200 100 50 10 5 1 05 0.1 0.050.01
15 RIS (ng'mLY)
l%
S 107
=
Fr
0.57
00 S 5
ﬁﬁﬂ h%/(pgmL 1)
Hx R R "P<0.05

*P < 0.05 vs control group
B9 ZZEAXATAE L02 HFEMSM ( x+s, n=3)
Fig. 9 Effect of Erzhi Pills on proliferation of hepatocyte L02
(Xx*s,n=3)



<44 FEBHBELH 2023F1H AR HwEWAE  Drugs & Clinic Vol. 38 No. 1 January 2023

38 ML OFBLER 0.01); HHMAMLL, —EAEHEL TC. TG,
S HR A R AT ST, Mg AL G AST. ALT & &8 % K (P<<0.05. 0.01. 0.001),

AT LRI B R AN, RGBT, @idE  HDL-C BF A (P<<0.01), WK 11.

D WSS AN IO iR AR O, B 3.10 ZEAXTATZERE LO2 1L-6 F1 JUN mRNA 3%

TR AFERI AR S E BRI, WA 10, bl

3.9 ZEAX L02 AF4mAEATINEE X BE XS HE < ExtHeHAEE, AL 1L-6 AT JUN mRNA 1]
=gzl FKirEWEZTE (P<0.01); SHEMAMEL, —

5x AL, #AHMMH TC. TG ALT. ALY 1L-6 A1 JUN mRNA [k 8 3[4
AST & EEFHE, HDL-C & EE%‘[‘M&E(P<O 5. f& (P<<0.05. 0.01. 0.001) W.& 12,

P | PR R S gl vy
Alrals a;§ v,, k W) Y ts ,.t-'{*’\
3 a9 b
| Sl e . v
b LY —4‘&?_;&, ’,"Q‘ i Q\I@"&; \. rﬂ un / 9
,0'0. ¢ \: "’t*&.ﬁ“ S v;"' ;-' ‘ ﬁ
b {
TaNfave '“".\u n\‘ "3'9 Ay b (
ol B8 TR AFESRY) L pgmlt SR AR 2 pg-mLt iﬁﬂﬁ*h% 4 ug- mL’1
& 10 Z—Z=AXATAA L02 ARSEES 2RI (X 200)
Fig. 10 Effect of Erzhi Pills on lipid droplet content in hepatocytes L02 (>200)
——
#it #it
0157 ., 0.157 |##—| 4 T E—
- | — Ea—
g 0.104 ? 0.10 :g‘ 3 |—*|'_I
g £ £,
E £ o
S 0.05- i ’l‘ S 0.5 Il‘ i Q |l|
~ = o 14
I
0.00- i 0.00- 0~ :
pagis ffii 12 4 X *;-J;L 12 a4 pagiis ff;%i 1 2 4
giﬂ@“ﬁ%/(ug mL™) QE#LE‘?EWJ/(ug mL™Y) T B AEESE (ng-mLY)
#ith
. 1
#
xx I I * #
87 e 2.0q —
Fﬁ: 6 T:é 1.54
4 5
é 4 % 1.01 |J—‘
= O
@ <
24 0.5
0- T |;|__I i 0.0- -
X EER 1 2 4 X R #H 1 2 4
B NS (ng-mLY) giﬁﬁﬂm%/(pg mL?Y)

SxRAEH: "P<0.05 "“P<0.01; SHRALE: *P<0.05 #P<0.01 #P<0.001
"P<0.05 ™P<0.01vs control group;*P <0.05 *P <0.01 **P <0.001 vs model group

B 11 AFZEAR LO2 ATThAE AR AR BRAX A5 464% ( x £s, n=3)
Fig. 11 Liver function and indicators related to lipid metabolism in hepatocytes L02 ( x +s,n=3 )
4 g FRREITY . AR5 X IR D MEATF 5 1 28006 77 30 22
RETH SR & —Fh 2 KRG, Sem . AQUTAH SR I A AR 4 FORE IR A s 7 Hp 5 2
JHAN S B AR R, ACHARSCARIT RSN T SUBUR T R CRRIRT CORESE” “HRE” YamElel,
2 BUBEPRI « O ML MG IS0 DL A VE B IEB 0 T AR 50 i iy M 9 78 Hh 12 2 i e B e B0



Drugs & Clinic

\Vol. 38 No. 1 January 2023 * 45

FBHBELH 2023F 1A A 3 4 5tk A&
#i
1.5 I ]
#ith
i) . I i 1
Bl | | E—
#®1.04
E
=
<
& 051
=
©
f ]
0.0 T _T_ T ﬁ_
X R 1 2 4
R NEERYI(ngmL™Y)
157 I - 1
pr——ti——y
2 104
.H% .
=y
z in
S 054
e
=
P4
s Lo i
0.0~ T i— T
R R 1 2 4
TR A (ng-mLY)

AR "P<0.01; S *P<0.05 *#P<0.01
##P <0.001
P < 0.01 vs control group; *P < 0.05 *P <0.01 *#P < 0.001 vs
model group

E 12 Z—ZFAXTATLEBE LO2 1L-6. JUN mRNA FikHISNT
( x+s, n=3)

Fig. 12 Effect of Erzhi Pills on mRNA expression of IL-6
and JUN in hepatocytes L02 ( X #+s,n =3 )

T G « ot HE): A2, AR, R
PR SR PHEERO BRI E L A, W T
AR AH 5% g 07 28 9 PO v 15993 DR ML AR DA IR B A
— 2, R LSRR AT L EERT . SR
L AN 73 TN N o [ICT RN R S P B R DA
A, PRUE A A TR OFREA o 278 AR 5 iR
Uk BT 6T 73 T s R 3, SRR )
%%[24»25] N j(ﬁ\:[ZG] N *E% [27-28] N y% Eﬁ % [29] N B_%jcj\‘ [30] N
l’:—l % [31-32] . l}/iﬁ ﬁ [33] N E,b [34-35] . E‘j ’é*é [36-37] %ﬁ—:‘ -‘Lﬁ "—Iij
MG BG3% TC. TG R & R S TR i
RAE PUEMETT T RE . TR T xS
SR 7V FE 9 ) 36 7 5 T A A I PRt 45 3]
FHRIAE . FPERAN ARG — HREAR, 2 HEI
Z AR AR, 4ERFHLR ROAR P .
AR TR AL, PR R SR iR T AR .
Wb A B2 2436 7 AR AR S AR W R IR H 2515 2T
MIoGHE, IF HIS 8E 7 2.

Loty HEBERSZE. =Hh. SRR DL

T TR A D e 8 o 1 o e U L G
JiE S RARYT. (RPPES B AL, A S IR R
R AHEEE (AMPK). HEHEE B (AKT). HH
R E MR iR EE 1B (PTPIB) {5538k, AT s,
0 at1) 98 i R PRDRE T8 DA B2 it S8 A S 4R P 50 B Ml
AU ZRELE8, VF 2 2 B E R e R W L+ B L
JigRE . P PURBUR. RIF. PUE B, %
PR BEIUBER S . PURE PUw E S G R4,

5 5L A B RE A5 I SR 4 AR A% Gt ) B I TR 1) 24
W, FAEIRTTAGAE S DT R _E B A B AR
o AHRHIFFTRR T, S5 Fsxd i 177 22 1 1) O 4
VB FH AT RE A2l 1 P TC A TG /KPR sEBL e,

1 gt R R S AT RO R BRI A AR AR
BHEbR, FEHl AR R,

AP 5 I8 I B i B SR A, TR RS

B R LR DA B S 5 08 B 1) AR BN = 2 TR T AR
AH GG W P A E AL 3EAT 2 A Bk . “ A
W) - SRS IS BT L, R AL A
ZAEAAETER, & RHRTT AR SCHE T PR
RS TR A R I ZSmy. - IS, B
52 ANEE A EAER, Wi SCE AR A kiR
FIFERRI E . MOCHEFLRIA, AR SR EHAH
KNRWIE e ) EEE R, MR g (i 2y LA S
B2 B R R o A T KRR TR p-EAL
R FARNE AR R4, Wi R oA T RERA
YIRNL, TERR T R A PRI A . BRIR AN SR
IV, SRR 5- AR EI AR RS L R M . WL
BB )L A -O- H B B i 2 5 FHoh 1, w3k
B 7] 20 W 1 R AL AR = e AR A AR 3 B LA AL
R Jjue4T1, | Z2 ] Ll i s AMPK/. IR 7 E2
AR F 2 (Nrf2) /IIZL R nARg-1 (HO-D F5%
T B B PRI AU BB 28 S R A R 18T,

Ab, FEAAR s B IE A RIBEER L IR L 205 b
R AP AN, R R RRER.
EHWE.

it PPI#%0 K45 %) PTGS2. JUN. IL-6. Fos.
MYC. F3. IL-18. CCL2. THBD. SERPINE1. HAS2
S5 2 AN 5 AR OGN 197 1 JF 95 22 005 0% R 4% 1) I
REEDH . BHREFCUERE, 1L-6 1597548 LA I | 42
A SLBEORT 7 1k B2 R A4k Ty R 25 L 1 6T IS DR 4 4R
FHUEY, FERH J5 pm B AR AL R AT RE SR 8, 15
SHARET, RAERDERD, S 5RHXIR
P B 28 IR R A S R DAL, JUN SR A I I -



.« 46 - FEIBHBE L 202341 H

AR b A

Drugs & Clinic \ol. 38 No. 1 January 2023

jun FEPRRFESEIR - 1 RS 2, X T Am B AE
T, T, RESGAEYSEEIEZEHN, S
JFF e B4 A A 2 D) AR o181

BT KEGG # % & o K, — 2 AT AR
RH 5 i 7 1 S R AL ) BB AR F T I B
AR (AGE) B IFEIE AL R =W 52 Ak
(RAGE) {551l g41, iAEH T C BUBHE R 2415
SRR, IL-17 {55, TNF (5538 Toll £
TG TS BERZMETERSE T
FORANAE (DCs) AT HEF X Breg 1) = A e 1 4 02
FIVRE S PE g%, BRI T DCs L1 ¢ BUBE R 2
& (CLRs) A\ 35 - LA S iz R Goxd ibyed 1 A%
VER, DRI A 5 g 105 14 FFF 95 1) i 4 A e ml
REAFAE REFIAMEIVER, N5 S2AH Rt Fed it ]
Ao IL-17 55 BB IL-17A 2 IL-17 Fikb i
BEEQRIER T, IL-17A LE AR M g 5 1 T 2%
AR A I 07 P AR AR A D G 107 12 JH 95 1S A5 A i 107
JHARH 2P T 4 B e s o 5 AP L 2 5 g B AR
oo BRRIAPE. KORE. £R4Efb. PR AR AN T4
A KB, Toll BEAZ 4R (TLR) TR KB Mo fi
FERH HRRS Z Y R a2 AR E Bz
ez —, JoIE TLR4 524k — H 55 2 hok £ Hi fic
REEETTEGE Mo, i Mo RFRIE KT 5] k1555
SEIEA TR T [ A S S R
T g% R G BR N B 3,

ZE FRTA, @ g 2 B Sy R R AT
DLAS 3 7 28 U8 A (1 A G 5= B8R d % v o7 AR U A
KNEWITEI s, H s, (LEm. B-1 HEEss
By 8o KA T RENRVER, JF Halid 4% PTGS2,
JUN. IL-6. FOS. MYC. F3. IL-1p. CCL2. THBD.
SERPINE1.HAS2 %5 3£ [K fil AGE-RAGE 15 5 il i
IL-17 {5 5@ % TNF {55 % LA Toll #E5244(5
5 30 BT A AE 2 i 7 PR VR T R IR . R
IR, RIUFE S0 2 5 2 0@ BRI KX
AU SCHR W R e TR, RISACER AN Rl
LR ERER i S @ Ny I S Sy =W s & S O EZ
ROy 2R AL

FBRR HAGEAFARELEF SN R

SE 3k

[1] Younossi Z, Anstee Q M, Marietti M, et al. Global burden
of NAFLD and NASH: Trends, predictions, risk factors
and prevention [J]. Nat Rev Gastroenterol Hepatol, 2018,
15(1): 11-20.

[2] Friedman S L, Neuschwander-Tetri B A, Rinella M, et al.
Mechanisms of NAFLD development and therapeutic
strategies [J]. Nat Med, 2018, 24(7): 908-922.

[3] Chalasani N, Younossi Z, Lavine J E, et al. The diagnosis
and management of non-alcoholic fatty liver disease:
Practice guideline by the American Association for the
study of liver diseases, American college of
gastroenterology, and the American gastroenterological
association [J]. Hepatology, 2012, 55(6): 2005-2023.

[4] Angulo P, Hui J M, Marchesini G, et al. The NAFLD
fibrosis score: A noninvasive system that identifies liver
fibrosis in patients with NAFLD [J]. Hepatology, 2007,
45(4): 846-854.

[6] Friedman S L, Neuschwander-Tetri B A, Rinella M, et al.
Mechanisms of NAFLD development and therapeutic
strategies [J]. Nat Med, 2018, 24(7): 908-922.

[6] ZHAEL. kS RKIRA =B RGBT EE YT 60 41
[3]. P91 B2, 2010, 28(3): 94-95.

[71 SR, ZFEAEPHEEE IR TT B R4
(A 50 Bl RMEE [J]. EEIGRAT %, 2012,
4(2): 78-79.

[8] Ba&3, 5. —ZRA RN ARG T 48 22 2%
HiE 30 Pl RS [3]. dbJ7245%%, 2014, 11(1): 26-27.

[0 MR, O, RRR, & HHKTE - EBAIBST
IR AR Y 22 4 7 PR e 19T 8O E% [9]. R R
IR EE 24, 2012, 21(12): 94.

[10] YLoeBH, Z=ngfy, ARE e ks a2 nEE
I7 R PE B 46 90 ] [J]. bR 2%, 2001(6): 35-36.

[11] FMERZL. FHAEIE B HLE = 2 FUINR A 7 38 K PR
[J]. Wi i 4S & 44, 2006(6): 377-378.

[12] #=HLIE. —ZEREG ARG IR ST MM R P55 36 4]
[J]. HIEEHEE AL, 2003(1): 39.

[13] FMIERE. AUk JT iRy B LR A s R AL EE [J].
L PEHEE, 2005(2): 18-19.

[14] 8748, WFgebk, EEDR, . FM0E M BB IT &
SR BE N ERTE A 43 Fl IR 5 [3]. B R,
2006(11): 25-26.

[15] H#, B35, #ha D, & EREEIFRIIERIT g
L& I 34 BlIR RS [J]. 10T P EEAR A, 2009,
36(5): 782-783.

[16] 2B, SkiRES, skif, & (2PN T7 148 )
iR [J]. ThEEZg, 2021, 52(14): 4119-4129.

[17] Byrne C D, Targher G. NAFLD: A multisystem disease [J].
J Hepatol, 2015, 62(1 Suppl): S47-S64.

[18] Trott O, Olson A J. AutoDock Vina: Improving the speed
and accuracy of docking with a new scoring function,
efficient optimization, and multithreading [J]. J Comput
Chem, 2010, 31(2): 455-461.

[19] VF53, BRR, A/, ABEAH AR DT s v B 519
HLERHT [9]. thHerhBE 252, 2016, 34(11): 2586-2589.

[20] SEFHFY, WA AR, AR VG 0 I A 1R DR ML A
[9]. FH#hEE2ZG, 2012, 32(6): 545-546.



FIBHE I 202341 H RS E T Y3

Drugs & Clinic \Vol. 38 No. 1 January 2023 « 47 -

[21] B, ERE, TV, 55 WD N A g
iR [J]. FRERHEEZY, 2017, 10(1): 34-36.

[22] BAACHRE, BRACTE. JEPORE M Ml PE R AR IR T (M
& [0 AR B o, 2019, 19(28): 129-130.
[23] 5kBEJT, BRAE, BASCEE. /NBERRIS A AR T4 v s s 1 A
9o S AH G IR s 20 i BR - A FE LA [3]. 2, 2014,

37(7): 1298-1301.

[24] B4 %, BR—28, M. FISMK B LA EERE XK
B VA 1 e O P P AR DG IR R R [9).
HHP R 25 A 42 35, 2012, 20(6): 245-248.

[25] Ding C, Zhao Y, Shi X, et al. New insights into salvianolic
acid A action: Regulation of the TXNIP/NLRP3 and
TXNIP/ChREBP pathways ameliorates HFD-induced
NAFLD in rats [J]. Sci Rep, 2016, 6: 28734.

[26] RIMEE, ZEHIUL, BB, . 2T AMPK {5 581
REF QST ISV R R e [J]. o E 525
J5 752k &, 2020, 26(2): 203-209.

[27] BKX, il FfE0, & QRELE T 2 25k
PRI A I AR ORGP AR W R F AL [3]. e ATE AL
&, 2016, 24(30): 4169-4176.

[28] k3%, FEEME, FRAE, 2. AT 0 sh kR FEE L If
R ARTRE T IR 7 AT ApoE /I BR 48 RE RN Ak B B2
[3]. thehseh 5impR 2538, 2015, 26(5): 581-586.

[29] ZETE 0, BRIKRN, WE3e8l, 5. UeidFIREU xS
PR 7 PR BP0 B SR AR BRI B A R 2R AL
YER [J]. ¥ ek EEZY, 2015, 8(10): 1171-1175.

[30] BR&IHH, BkAS4E, ZRBk, & FERLEIRIT SRR MR AR
P FEF PP B PEAR B %o i o A i B SERSP-1c 11 PPAR-
a MIATIEM [ 4EHEEZ ST, 2015, 33(7): 1701-
1706.

[31] # LAB, BB, o E, & OATRE R
J55 P A9 K B HMGB1 . RAGE i % FRE/E R [J].
[l R 245 B8 22 5 ¥R 77 2%, 2017, 22(6): 611-616.

[32] Z=3M3, MR/, SE5uB. w2 S ia T SRS T g 7
MR AR [J]. BRME K, 2018, 31(21): 24-27.

[33] VEWF, ¥MG, FEIERA. IR B 2% R0 1 s i 40 B
HIERAPVE A IncLSTR [T F AL [J]. Ho s 2 A 2
Z+ 7k, 2018, 34(6): 1129-1133.

[34] 57 5, BRAEHE, JRAREE, 2. =DM X R RRE Mk AR
FE B 6 76 R SE36 AF 70 [3]. A V0 ROER BE 27 B 22 3R,
2014, 36(2): 182-183.

[35] MBSy, BRocE, wibi—, %% =LA B NAFLD K
BB E R & NO sEmmtst [J]. BACPEEZ, 2018,
38(6): 140-143.

[36] #/Ngt, WS, FWRAL, 5. % EE H A IV R R M e
Jog JEF /0N B FE B R AR AR [0]. SER R E,
2018, 34(24): 4064-4067.

[37] AR, FHREE, BREY, & HEZ R RS
07 98 K B VAIT AR [J]. 58 = BE K4 R, 2018,

39(5): 573-578.

[38] EffuE, KM, Bokilh, 5. oot R R0
B o M AE A BLHI B SeE JE [J]. REEPEEZ,
2022, 39(4): 533-537.

[39] XUSELL, ARiee. ZosTyA02 iy 29 BAE ] X 253) 20
FtRE [J]. # TR ISR, 2022, 30(3): 446-460.

[40] 2= W, PMERE, Bk, & BN EAIERB
& [J]. VNI IT, 2022, 45(9): 1922-1928.

[41] XGRS, s, XIEFE, . 2ot 2 00 SN BRI
A RN 1 B Wnt/B-catenin {5 5@ B (IR [J].
FREEZY, 2022, 53(12): 3680-3686.

[42] X3, REME, R, & SFEN IR R
PENEAC T sz [J]. 252 IR S5/ 5T, 2020, 20(4):
261-265.

[43] FR 5=, AR, Ehaw, 5. Ll 7 M SRR A
HIR BN i RGN IR ARSI E R 9], b E i gh IR,
2021, 36(10): 2366-2368.

[44] Wei T, Xiong F F, Wang S D, et al. Flavonoid ingredients
of Ginkgo biloba leaf extract regulate lipid metabolism
through Sp1-mediated carnitine palmitoyltranferase 1A up-
regulation [J]. J Biomed Sci, 2014, 21(1): 87.

[45] Costa L G, Garrick J M, RoqueP J, et al. Mechanisms of
neuroprotection by quercetin: Counteracting oxidative
stress and more [J]. Oxid Med Cell Longev, 2016, 2016:
2986796.

[46] Moon J H, Tsushida T, Nakahara K, et al. Identification of
quercetin  3-O-beta-D-glucuronide as an antioxidative
metabolite in rat plasma after oral administration of quercetin
[J]. Free Radic Biol Med, 2001, 30(11): 1274-1285.

[47] Shirai M, Kawai Y, Yamanishi R, et al. Effect of a
conjugated quercetin metabolite, quercetin 3-glucuronide,
on lipid hydroperoxide-dependent formation of reactive
oxygen species in differentiated PC-12 cells [J]. Free Radic
Res, 2006, 40(10): 1047-1053.

[48] FekE=2, SHEF5. (L ZRMyiE % AMPK/NMf2/HO-1 {5
SR ox-LDL AN A (3] T E R
P48, 2018, 34(4): 525-530.

[49] Pk Ty, XU, TREYE. 2 BB PRI G FF RS AR s 1k
JH 82 L 2 M R Tk AR A R i S [3] Wi R EE
24, 2015, 55(37): 34-36.

[50] Machado M V, Diehl A M. Pathogenesis of nonalcoholic
steatohepatitis [J]. Gastroenterology, 2016, 150(8): 1769-1777.

[51] BHE, ZME K, ZEEAR. kT 45 24 B 2% I 4y T X 4R
AT H 7R ST SRR 2T 003 B A T AL
[9]. Z5W At 5, 2021, 44(9): 1852-1861.

[52] T 2%, mfil. IL-17 {5 5 10 B 75 0RS AH OC P JHF 88
AL RIEHIER [0 T, 2020, 25(6): 562-564.
[63] k77, 23Tk, XIvE, & AT 2 0 B RN S
PR R AB Sl sem [J]. T PR KR,

2021, 23(7): 9-14.

[FriEmit =Rl



