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[ Abstract] Objective: To explore the molecular mechanism of Jiangtang Xiaozhi tablets (JTXZT) in
the treatment of non-alcoholic fatty liver disease (NAFLD) by means of network pharmacology and molecular

docking. Method: With the help of traditional Chinese medicine (TCM) Systems Pharmacology Database and
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Analysis Platform (TCMSP) , TCMs Integrated Database (TCMID) , Encyclopedia of TCM (ETCM) and
Bioinformatics Analysis Tool for Molecular Mechanism of TCM (BATMAN-TCM ), the chemical compositions
of medicinal materials in JTXZT were obtained, the compound targets were predicted in SwissTargetPrediction
database and STITCH database. The targets of NAFLD were searched by The Human Gene Database
(GeneCards) , Online Mendelian Inheritance in Man (OMIM) , Therapeutic Target Database (TTD) and
DisGeNET, and intersection analysis was performed with the targets of the active ingredients to obtain the
targets of JTXZT for treatment of NAFLD. Based on STRING 11.0 database, the protein-protein interaction
(PPI) network of therapeutic targets was constructed, and the enrichment analysis of therapeutic targets was
carried out by DAVID 6.8. Finally, the interaction characteristics of key components and core therapeutic targets
of JTXZT for treatment of NAFLD were verified based on molecular docking. Result: The key components of
JTXZT for treatment of NAFLD were quercetin, luteolin, kaempferol, berberine, isorhamnetin, betulinic acid,
oleanolic acid, ursolic acid. formononetin and hexitol, and the core targets of JTXZT for treatment of NAFLD
were mitogen-activated protein kinase 1 (MAPKI1) , Jun proto-oncogene, activator protein-1 (AP-1)
transcription factor subunit (JUN), MAPK3, protein kinase B1 (AKTI1 or Aktl), tumor protein p53 (TP53),
E1A binding protein p300 (EP300) , Fos proto-oncogene, AP-1 transcription factor subunit (FOS) , tumor
necrosis factor (TNF) , amyloid beta precursor protein (APP) and cytochrome P450 family 2 subfamily E
member 1 (CYP2E1). Biological function and pathway enrichment analysis showed that JTXZT mainly through
xenobiotic metabolic process, oxidation-reduction process, cholesterol metabolic process and other biological
processes, regulating phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway, MAPK
signaling pathway, NAFLD and insulin signaling pathway to play a role in the treatment of NAFLD. The results
of molecular docking showed that the active components of JTXZT had a good affinity with the core targets of
JTXZT for the treatment of NAFLD. Conclusion: JTXZT treats NAFLD through multiple active components,
multiple key targets and multiple action pathways.

[Key words] network pharmacology; molecular docking; Jiangtang Xiaozhi tablets; non-alcoholic
fatty liver disease (NAFLD); quercetin; mitogen-activated protein kinase (MAPK) ; phosphatidylinositol 3-
kinase/protein kinase B (PI3K/Akt)

A 905 K5 M B 7 P P (NAFLD) 2 5 % U 4 T
Uk , A0 5 5 2l R 07 I DA Ry EG v A 1 s I
JF 4, g Wi P BF £ 4 Ak, B 6 Ak 5 2 I 9 1 — &R 571
I A 55 B Bk A2 NAFLD 9 5 B IR 2& nA= 3% 7 =X
15t NE R 2 AU PR v 45 By w3 W] 4 D, AT fe
NAFLD A A 3% — 91 7™ 8 B2l 28 . Bl B B JHE K
FEA KA 25 A F 2 B 2 ER AL AT I 435 L NAFLD
KR AR L T, I 0] BEAE AR L AR N R
AR AR N2 AR I 1 R = —
B0 R 45 L NAFLD () & e =m0 HiAr,
It IR 36 97 NAFLD (% 25 4 A 0k 4% 51 B | 58 F) =] Aib
SRS BRI, 3 6 2 W AN A A0 o — LA
FE B AS BRI, G038 s 1t A8 0 A4 XU DA B 45 24
Jei VP T6 ) B A AR AN RE T IR T 2. Bk, A 4
L NE A Ui 0 I i N S I )
NAFLD j 7 H i .

WEZHA 2k 2SR, B ERIME

- 148 -

FH/IN  ZE B i8 NAFLD J5 [ A MR 3. d Bk R
NAFLD J& A< i b5 58 Z30F , DAF ML E 5 /8 o A 5608
PR ELZE AR IR YT PR, 2 DL D T A
KL AP 2 K Il 2% 2 pk I A il T . R
TR R IR T R 22 56 5, 2 DA b [ o S Rk 2% B VG At
= Bt B T 25 08 1 G DR 52 B Rl JE 2 T2
1T BF A7) e P9 A R0 I DR T2 IR T 2 R
PRAG B AR AR SC P 1 o i R L T B
WL R ARG 6k 2 ALk, DL AR TR
B A 958 R 06 WU, 3% BT e 2k AL B iz Ak
PLf HAS 4 0 Ab 0 LB B AR A A AR
PRt BRSO B i R R EL A B A U R I
Wl R 1l B AT R BT 2k SR AR VR R 5 B U/ I JE
SR IR P i S e R R R I R KA
(IR) I E i i 7 1 DR IFIUE , 22 f% NAFLD'',
R W T8 s R IR T 2 BUOWE PR 9T A W, 34 iR W 3
26 NAFLD FUIE k1 [T 3% F 390 00 R B A



5527 B4 5 W) FEXEAFIFERE Vol. 27,No. 5
202143 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2021

HAT B0 19 B AR {2 HA 97 NAFLD /97 741
il 18 AN o A

P 2% 24 T 2l 5 e a3 M 5 TS0 AR )
HEATER G T A B TR R P 25 T 1 o B H AR
FHHE G, A2 70 1 W 4535 508 0 € LI RE LR 259
PERIALHIN 1 23 X3 N2 A 25 /N o3 F 1o 5
P Y B 5 EE ) BEAT R AR BB B DC IS, BN L 45 5
W E A ) — R ELE B R BT A
S AU 45 A I 2% 25 B 2 23 1 Xt 4 R X R
Jig e AT Z o A, LA SE 0 B W] XS NAFLD (4 A]
REAE AL, 22 H WF 5 TAR AR 1A, DA 1.

KRR

WERD I RTRNEIRE AR ARl
¢ @eon o AN

B_. st

WS- BB ILRE FRRERRE

ST

1 M&¥EHEAE R BT NAFLD Mo FIERMGIARR R

Fig. 1 Flow chart of molecular mechanism of Jiangtang Xiaozhi

tablets in treatment of NAFLD
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Table 1 Basic information of active ingredients in Jiangtang Xiaozhi tablets
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Fig. 2 Chemical composition-target network of Jiangtang Xiaozhi tablets
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Fig. 4 PPI network (left) of NAFLD target treated with Jiangtang Xiaozhi tablets and interactive network of core targets (right)
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Table 2 Topological properties of core targets of Jiangtang Xiaozhi tablets for treatment of NAFLD
S UniProt ID HH 4 L] BEAEA
MAPK1 5594 mitogen-activated protein kinase 1 T 28
JUN 3725 Jun proto-oncogene, AP-1 transcription factor subunit S N T 27
MAPK3 5595 mitogen-activated protein kinase 3 A 24
AKTI 207 AKT serine/threonine kinase 1 T h 23
TP53 7157 tumor protein p53 B SR ¥ 22
EP300 2033 E1A binding protein p300 - 19
FOS 2353 Fos proto-oncogene, AP-1 transcription factor subunit Sk 19
TNF 7124 tumor necrosis factor 5% 17
APP 351 amyloid beta precursor protein g 55 51 17
CYP2EIL 1571 cytochrome P450 family 2 subfamily E member 1 - 17
—— wobmmieg L VRN IEN 0 G 9 = (TG ) e e ik 3 4
st o oA : i fi; VLR A E BRI BE B AT S o Y I AR A
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Fig. 5 GO functional enrichment analysis of NAFLD targets

treated with Jiangtang Xiaozhi tablets
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Fig. 6 KEGG pathway enrichment analysis of NAFLD targets treated with Jiangtang Xiaozhi tablets
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Fig. 7 Binding energies between core targets and corresponding components of Jiangtang Xiaozhi tablets in treatment of NAFLD
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Fig. 8 Docking models of core targets and chemical components of Jiangtang Xiaozhi tablets in treatment of NAFLD
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