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Action mechanism of Jiangzhi Ligan Decoction in treatment of non-alcoholic
fatty liver disease based on network pharmacology

TANG Biao, DENG Chang-qing
Hunan University of Chinese Medicine, Changsha 410028, China

Abstract: Objective To characterize the “multi-components, multi-targets, and multi-pathways” mechanism of Jiangzhi Ligan
Decoction on non-alcoholic fatty liver disease (NAFLD) using network pharmacology technology. Methods Data regarding natural
molecules of Jiangzhi Ligan Decoction, targets of NAFLD, and interactions between natural molecules and NAFLD targets were
screened. Network pharmacology of the interactions between natural molecules and NAFLD targets were established using Cytoscape
software. The biological process and the signaling pathway of the putative targets were analyzed using ClueGO. Results The network
analysis indicated that 82 active ingredients and 53 NAFLD related targets were screened in Jiangzhi Ligan Decoction, which was
involved in regulation of insulin resistance, oxidative stress, inflammation, PI3K/Akt signaling pathway, inflammasome signaling
pathway, IL-10 signaling pathway, and T cell signaling pathway. Conclusion This study provides an important basis for further study
on the pharmacological mechanism of Jiangzhi Ligan Decoction in the treatment of non-alcoholic fatty liver disease.
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1.1 FEXFERSBIEEMIFIE

] FHi TCMSP ( http://ibts.hkbu.edu.hk/LSP/
temsp.php, Version: 2.0) [19f:454 BATMAN-TCM
(http://bionet.ncpsb.org/batman-tcm/ index. php/) i
PG R FEZ. A&, M AR Y 3
SRSy o R FH IR 28 24 B 2 v B () A0 27 Bl 73 0
5k, i HREVFIHE (OB) MZEZPE (DL)
TERTREZE . Hh OB #5172 25 1A RO /3 5L
T PR AR R ST B S AR T I A W WS P el P S R
DL #R&Y0 & —terrE D se i dl e RA 5K
Z YA R SRR B E, X 2 NS EUE T
B 2R oS H . IR &, EEUE
IS & OB =30%#1 DL=0.18 k2% 401 A fikidk
TEIERY . FIANE &S5 TN T RBEA L, Ha2
SCHRARTE A A5 P RN 25 BEAE FH )t 409 A 328 3 14
Boyr, LAY R
12 HaWE

FIF TCMSP. BATMAN-TCM. STITCH %4
J&  (http://stitch.embl.de/) £ 2 5 7% 14 B 23 A
PPN B A 25 SN Uniprot 962 (http://www.
Uniprot.org/), B4 N SEIE P 4 FRY1 R IR Pop
NN, BIBRAENIEEE A0, IR P SRR R A4 PR AR IE
RNEE T4 FK (official gene symbol ). FIFRT A #E &5
NG TR R, LIS YE o -E FHRE S 4R . 7
OMIM %i#&/% (online mendelian inheritance in man;
http://www.omim.org/ ) « GAD % #& % ( http:/
geneticassociationdb. nih.gov/). KEGG 18 i 5 %
(C http://www.genome jp/kegg/ ) « TTD %t ¥ J%
(http://database.idrb.cqu.edu.cn/TTD/) H il i 46 28 %
B1i]“ non-alcoholic fatty liver disease ”8%“nonalcoholic
fatty liver disease” BY “NAFLD” BY “fatty liver,
nonalcoholic” B “liver, nonalcoholic fatty” &Y, “livers,
nonalcoholic fatty” 8% “nonalcoholic fatty liver” B,
“nonalcoholic steatohepatitis 7 BY “ steatohepatitis ,
nonalcoholic ” W £ < J AH 5 #E s, B 5 @ 5r
NAFLD AH 5 #E i #4538 v % s 20 32 AN
NAFLD #ERifULES, 73 2R A5 AT 26T NAFLD

PREAERL AL, B P IRE %697 NAFLD [P /E
BE O BCHE R . JF HOK /E HEE S % N DAVID
(https://david.nciferf.gov/) FHE g, i NI R 44
FRIVRIFIREIRI N, IR I R R 4 RRIIE
HE 4 FK (official gene symbol), ¥ 5E H1H P<0.05
4T KEGG (KEGG pathway analysis) {85 &
WL, M AE SR E R
1.3 WEEF S

KH Cytoscape (Version 3.2.1) #JZEZ4-id MK,
YL TE T RS- E PR R 2 ), X 2 rR AR AN
SN FERHIEE Cytoscape B INTIHE CytoNCA
W 4 NSECRTE, X 4 DNSE RO
(degree centrality, DC) H4prH0 % (betweenness
centrality, BC). i .CoPE (closeness centrality,
CC) FIFFE M & 0 Ceigenvector centrality, EC),
X 4 ANSEE LS 2 B2 T TP I 2% 1 A R
BRI O S, EBOR, BEITT RUBRET X 45 1)
LI, SR 4 AMZOLSE BT TR o5
RS R RZ D 2%, PN BEREEHZ 6T NAFLD )
B MR R, FEHEAT STHRERAIE -
1.4 a9 FIIRE/ Y IZMBREE S

FRE R A R R RS B — oy
%, BERTR IR BRI RN, R IR R E
BAE Bt 732K, RH Cytoscape f#iff ClueGO
HEAT B IR EE TR 9T NAFLD RV E#E S ZE R &
Eort, TN A BIEEY S EAE SE 2
JrTH, ClueGO AP £% 245 21 % FH IR 2 R & 4 0 A
H, ClueGO M5 IR R A Kappa 4tit, B H
5 H OGRS R 2 [ i 56 R i B R i)
ST T PR L7357 NAFLD AT RENLA] .
2 HR
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Fig. 1 Herbs-components network of Jinagzhi Ligan Decoction
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JEE RS B A R Vi 1 A RO A, R A TR B 82 AR PR AR
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ZNFE R DL S AT T A3 0 R R REAE
il OMIM 3. GAD ##5)/%E . KEGG E %
AN TTD %8s e S seia far 2= 1 5 AL U AR 21 180
A~ NAFLD AHICHEE fo K [ i B2 155 1 B 5 A
A NAFLD #8 s VLAC S5, 152 53 MR e s - imia T
NAFLD e, WK 1.
2.3 SEMRST-TERE S MERIE R ST

K H Cytoscape FA4 4 7 15 14 s 73 -1 FH R AU
%, Wk 2-A fi, WA 1167 ML 4175
1, WA 7 AN AEE, Hod AR
FNE R FE FEE AT, RIS TR A E T
M AR o A 2-A A ] W— NS PR Al
DIMER T 2 A8 5 Z2AEM R v BMER T — 4

B, ARILT FERERT ) 2 5 2R R RIE
FHHF 55 . RF CytoNCA H5E 2575 55 DC. BC.
CC F1 EC 18, f53IM%% DC "FAi%ch 3, BC i
N 3.669 086, CC H{7%H 0.287 051, EC Hfr%
9 0.005 481, ARHE STRRARE (1 I 26 24 B 2% i ik 7
DS, DCAERT 2 5 A B 7 sy B4 AT
FIH DC>6 454 BC>3.669 086.CC>0.287 051
EC>0.005 481 §iiiidk [ 245 S5 P R 43 -1F FH 3 s %
D% (B 2-B), ORI 239 A, 1566
o EROMZEH, 56 ANEPE RS A BRI
RS STE 6 4, AN B, #ika
FHZE 1. A0 L FF2ER. ASH. DR
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AIA NN L2, ZHE. B-1 B T
B 3 A, RIRAHREGE. EEE. KR
M 34, AN R SRR B I
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JHARAPE F I BE M Ar00), I BRI et
PR A ftiEid TXNIP/NLRP3 £ TXNIP/ChREBP &
PRIHIEIE NAFLD R ERUT, B, FS
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Table 1 Information of potential targets for Jinagzhi Ligan Decoction in treatment of NAFLD
Hs B HH Uniprot
1 COX5A cytochrome c oxidase subunit SA P20674
2 ADHIC alcohol dehydrogenase 1C P00326
3 COX6C cytochrome c oxidase subunit 6C P09669
4 MET hepatocyte growth factor receptor P08581
5 LEP leptin P41159
6 RXRA retinoic acid receptor RXR-alpha P19793
7 APOE apolipoprotein E P02649
8 FAS tumor necrosis factor receptor superfamily member 6 P25445
9 PPARD peroxisome proliferator-activated receptor delta Q03181
10 PIK3CB phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit beta isoform P42338
11 PPARG peroxisome proliferator-activated receptor gamma P37231
12 GSTP1 glutathione S-transferase P P09211
13 MTTP microsomal triglyceride transfer protein large subunit P55157
14 TNF tumor necrosis factor P01375
15 PTGS1 prostaglandin G/H synthase 1 P23219
16 COX7B cytochrome c oxidase subunit 7B, mitochondrial P24311
17 CDC42 cell division control protein 42 homolog P60953
18 CYP2El cytochrome P450 2E1 PO5181
19 AGTRI1 type-1 angiotensin II receptor P30556
20 CASP7 caspase-7 P55210
21 ADRB2 beta-2 adrenergic receptor P07550
22 PIK3CD phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit delta isoform 000329
23 TGFB1 transforming growth factor beta-1 PO1137
24 GSK3B glycogen synthase kinase-3 beta P49841
25 IL6 interleukin-6 P05231
26 GABRAL1 gamma-aminobutyric acid receptor subunit alpha-1 P14867
27 PPARD peroxisome proliferator-activated receptor delta Q03181
28 MC4R melanocortin receptor 4 P32245
29 INS insulin P01308
30 GSTM1 glutathione S-transferase Mu 1 P09488
31 IL10 interleukin-10 P22301
32 IKBKB inhibitor of nuclear factor kappa-B kinase subunit beta 014920
33 PIK3CA phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha isoform P42336
34 ALDHI1AI retinal dehydrogenase 1 P00352
35 PTGS2 prostaglandin G/H synthase 2 P35354
36 ADK adenosine kinase P55263
37 RELA transcription factor p65 Q04206
38 NR1H4 bile acid receptor QI6RI1
39 COX5B cytochrome ¢ oxidase subunit 5B, mitochondrial P10606
40 PTGS2 prostaglandin G/H synthase 2 P35354
41 INSR insulin receptor P06213
42 ENPP1 ectonucleotide pyrophosphatase/phosphodiesterase family member 1 P22413
43 PIK3R1 phosphatidylinositol 3-kinase regulatory subunit alpha P27986
44 NFKBI1 nuclear factor NF-kappa-B p105 subunit P19838
45 ILIB interleukin-1 beta P01584
46 HSDI11B1 corticosteroid 11-beta-dehydrogenase isozyme 1 P28845
47 GSK3A glycogen synthase kinase-3 alpha P49840
48 SREBF1 sterol regulatory element-binding protein 1 P36956
49 NR112 nuclear receptor subfamily 1 group I member 2 075469
50 COX7C cytochrome ¢ oxidase subunit 7C, mitochondrial P15954
51 JUN transcription factor AP-1 P05412
52 BAX apoptosis regulator BAX Q07812
53 CES1 liver carboxylesterase 1 P23141
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Ji K RA B 98 R4 i) i 7K P98 /> NAFLD 45t
90, W K peim PIBK/AKT BRI 2
BLUA KBRS 2842 7E NAFLD R IE(R
VERPO, ZERZ MG (] 2-B) Hh, L 183 MEFI#E
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BC >3.669 086
CC>0.287 051
EC>0.005 481
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DAVID & i & 4 - Hr £ B, TNF. NFKBI .
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PIK3CG. SREBFI. IL6. PIK3CB. RELA. PIK3CD.
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Fig. 2 Components-targets network of major active ingredients of Jinagzhiligan Decoction

®2 BROESHINERINESH
Table 2 DC, EC, BC, and CC of major targets

B DC EC BC CcC
PTGS2 25 0.050 298 20757.540  0.335 443
GABRAI 14  0.051 860 7812.305  0.329 565
TNF 11 0.049 558 9340.688  0.345 584
IL1B 11 0.046 289 8591.193  0.321 389
RXRA 11 0.044 346 10 737.600  0.319 627
INS 10 0.051354 14 808.450  0.377 346
IL10 9 0.049 458 11 596.420  0.363 240
FAS 8 0.044 929 2526776 0.306 197
LEP 7 0.041759 1639274  0.299 897

2.4 $BENSTFINGE. U RRMBREESH
KH ClueGO #E4T B IR HE AT 1A 7 NAFLD FI#E

IR B E BT, AT A AR AR R A

P2 AN, AT SEE R ARSI E, W

28 BRI B A IE P<<0.05 N ORGSR B SR
AR E A R 3-A, B ORI AR R
PI3K FI3EHE (9 ANBE A DL S 2 AR S AL
AR E (3 MRS R RZWERME S (7
ANEE D) RIISR A4 (5 M) . AR C &
OB PE (7 ANBESD . FOARBGS 75 HE 7% DNA
54T RNAP TG (7 ANMEEAD. NF-«B 454 (3
ANBEED . SCERIRE, XA RETE NAFLD &
LT EEN T TR AP E AR 2RE
SRR B A R E AR A R LK 3-B, LS5
JHE% B PIBK/AKt J@EE (6 MESZE), RFE/D
iR (5 MBS S 5), WS (9 MESS5),
WEE AR (PDH) E&WiREEE (S MESS
5. TCA EHFF T3 (7 MESAZS5)D,

HYIfAN R 10 (IL-10) (7 MESS5) (5588,
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A ‘. NF-kappa B binding**
4 oxidoreductase activity, acting
'mm ‘ phosphatidylinositol- RNA polymerase I~
binding 4,5-bisphosphate 3- transcription factor activity,
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o 0Q:9
’ ‘ insulin receptor
e ey Q substrate binding**

enhancer binding cytochrome-c oxidase

activity**

Interleukin-10signaling**

The citric acid (TCA)
cycle and respiratory
electron transport**

MET activates
PI3K/AKT Regulation of pyruvate
signaling** dehydrogenase (PDH)
complex**
/ / X
o8 rm:/... acig .t
L b (oL I{ v
5 W oAt
trafisport ological
am . oxidations Biological oxidations**
Iterteukin-10 GLE7A/inflammasome
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AILHIEN ClueGO WM AR L BRI FEAER AR A-FEIEBLITA 6T NAFLD $E A/ EVd e w R0 B-FEIRELT
1677 NAFLD L 8 B 5 4270 7

The enrichment analysis is represented by the pie charts (right) as generated by ClueGo and the most vital term in the group is labeled (left)
A-Candidate NAFLD targets enriched in the representative biological process are shown B-Candidate NAFLD targets enriched in the representative

signaling pathway are shown

El 3 FEASIERTIAIAYT NAFLD RE R E & 04
Fig. 3 Enrichment analysis of candidate targets for Jinagzhi Ligan Decoction against NAFLD

x3 HRBREERER
Table 3 Candidate targets enriched in pathway

%5 i B B P
1 biological oxidations ADHIC. ALDHIA1. CESl. CYP2El. GSTMI. 1.07X10°°
GSTP1. NR1H4. PTGS1. RXRA
2 CLEC7A/inflammasome pathway IKBKB. IL1B. JUN. NFKB1. RELA 3.29X 107
3 interleukin-10 signaling IL10. IL1B. IL6. PIK3R1. PTGS2. TGFB1. TNF 4.11X107°
4 MET activates PI3K/AKT signaling CDC42. GSK3B. MET. PIK3CA. PIK3CB. PIK3R1 7.94X10™*
5 regulation of pyruvate dehydrogenase (PDH) ADHIC. ALDHI1Al. PPARD. PPARG. RXRA 1.95X 10
complex
6 the citric acid (TCA) cycle and respiratory COX5A. COX5B. COX6C. COX7B. COX7C. 1.06X 1074

electron transport PPARD. RXRA
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