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Abstract

Objective: The effective ingredients and targets of Artemisiae scopariae and Folium nelumbinis leaves
to treat non-alcoholic fatty liver disease through network pharmacology. Methods: The TCMSP and
SWISS databases were utilized to identify the active ingredients and targets of Artemisiae scopariae
and Folium nelumbinis. Additionally, the OMIM and Genecards databases were searched to explore
non-alcoholic fatty liver disease and to obtain intersection targets. Cytoscape 3.10.3 was employed
to construct a “drug-ingredient-disease-target” network diagram linking Artemisiae scopariae and
Folium nelumbinis to non-alcoholic fatty liver disease. Key targets were screened, and GO and KEGG
enrichment analyses were conducted. Results: There are 24 effective active ingredients derived
from Artemisiae scopariae and Folium nelumbinis, which interact with 183 common targets. The
analysis of protein-protein interactions (PPI) identifies core targets such as TP53, AKT1, JUN,
HSP90AA1, STAT3, TNF, IL6, MAPK1, HSP90AB1, and BCL2. Results from KEGG and GO analyses in-
dicate that the primary biological processes influenced include 10 types of tolerance induction, T-
cell tolerance induction, and peptide hormone processing. Additionally, 10 cellular components
have been identified, including the axonemal dynein complex, axoneme, and ciliary plasm. The anal-
ysis also highlights 10 molecular functions, such as ATP-dependent microtubule motor activity, mi-
nus-end-directed dynein light intermediate chain binding, and dynein intermediate chain binding.
Studies suggest that these components primarily exert their effects through pathways related to
lipid metabolism, atherosclerosis, and insulin resistance, thereby contributing to the pathogenesis
of non-alcoholic fatty liver disease. Conclusion: The mechanisms by which Artemisiae scopariae and
Folium nelumbinis affect non-alcoholic fatty liver disease may involve multiple pathways, including
insulin resistance, lipid metabolism, and atherosclerosis. This condition is characterized by numer-
ous targets and a variety of active ingredients.
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1. 518

A A5 M I 5 12 J1T-9%5 (Non-Alcoholic Fatty Liver Disease, NAFLD) & —# t1 £ BRI & SRR, BHIEN
JH- 40 10 PR T 73 R AR 3 b L R P 4 B0 75 S AE R B LA 8 7 DX 3R 5 3T 2 Wi NAFLD HIRIUE 2 %,
ELFE At A B AT JEORE Y B VEAT 2 (NASH) . RTF£F4E1L, TSI ] & R N ARG AN AP g, ek
SEUF Dy Be 32 v AT RS AR [ L] - NAFLD [ 993 28 38 05 PR AT DA R il 22 T Sk PR AR AR 3R LA K
H A NAFLD §2ma 4= BRZ) 30% 1IN 1, T7E A B S N, 200 1 00 SR A ik 29.2%, A& — ARk PE (g R
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W [2]. TR AR BHGYT, BUTIIGYT 7 R OB TR IS s TR, DR eeE
A 77 AR RO [3]. S REIRI, v B2 25 P 7E 0T 51 1 EAR[4], el i B AN [5] [6], 1X
PR Z5AE NAFLD IR I TR I RCR, RV L B FILI i R TE 20 B BT A, P2 24
BEAAR N — R IO T T, ORG24 A I EL PP A A LA F 7E o XM i AN e 3R
BYBATRNEE A B 2 H0R T HLEE, SR RER BV AEIR YT 77 SR[7] [8]. BRIUL, ASHTFE %L H b A
W 2 2 B2 %, IR NIRRT TR AT HELE VR YT NAFLD J5 T IALE], A B2 6E% 0 NAFLD (a7 $ b
RV Y

2. MRE 5%
2.1. Bk - FH RSB E

3 LB R faf o6t %, 75 TSCMSP 25854 2 (https://old.tcmsp-e.com/load_intro.php?id=29) [9]77
IR fr sy, 2% TCMSP ¥ ZEf# #6874, LA OB (Oral Bioavailability) > 30%, DL (Drug Like) >
0.18 AR i, 7 1% B4 AR AN 407 H- A RS M B 2 - 76 UniProt 4 & (http://www.uniprot.org) K15 bRl
HH 4.

2.2. =k - FHHERE SR E

HETF AT IR I 1A B85y, APt — 2D S B R RN g A9 AR S8 5, FEAE UniProt 20 22 b
XTAHSGHE ) TR AT B IE . 25, FRATEKEH A SWISS Target Prediction
(http://www.swisstargetprediction.ch/) i ¥ 78 R 72 5 14 [ Az 1 HE (KT 4E 5 A5 E

2.3. NAFLD ¥ S pe&E

it #E GeneCards (https://www.genecards.org/)F1 OMIM (https://omim.org/)¥ 4t % o4& F “Non-
Alcoholic Fatty Liver Disease (NAFLD)” iX —JCEIa @ AT &, FREL 7 5T NAFLD FIFHCHE 55 B

2.4. TUMERE - X441 NAFLD B{ER# =

R A 5 TR A A 93 (NAFLD) (U8 23 B A ) Venny 2.1.0
(https://bioinfogp.cnb.csic.es/toolsivenny/) 475341, &HlFRE, LR FRShirt 2, LA B RS faf
AL [EE T NAFLD (A8 SERE 55 . X e ar SR 55 R HE 2 B A A far X0 NAFLD A FH 1) 55 2240 4,

2.5. EHHEIER(PPHMKZRYHE

STRING %4 FE (https://cn.string-db.org/) fie % VL A6 ¥E s A5 B JF A2 oAl 1) 2 st - 25 1 A AR
(PP Bl o it i N\ 7 AR R 5 S TR 14 B 7 P05 (NAFLD) A G I AC SR i, 1T LASRASAH IR PPI
W28 Je AR E . e, IR SRR T LAk 5 N3 Cytoscape 3.10.3 AIARfLE AR, LAE1E PPI (4% IA,
FRUE T A, B CytoHubba 7 {4 X6 SCBE R AT IR /30T, DASRICRE N A R 8 5545 2.

2.6. GO 1 KEGG E&E4#r

FIFH Metascape (https:/metascape.org/gp/index.html#/main/stepl) A K i 415 & £ #r-F &
(https://www.bioinformatics.com.cn), X 4 Bk — faf -5 JETR K P 8 7 FF 995 (NAFLD) 22 18] 1) 5 22 AR i 72
(BP). #fiff¢H 5 (CC). 43 F IR (MF) KOG EIA IR HEAT TIRN T DX Le 8, FRATTRDRE T B Bk
- {5 NAFLD FHOCHIVE @R, FEHIVE T AR s o =0 BRI D e o AR I, DL B S IAH
I T 45
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3. &R
3.1. Hbf - THERR S R EANFEE R

7£ TCMSP 8 22 oot b BRI i R0 M B o0 AT B4R, e BB 13 Fld It iy, HAEHRE UM
187 /N farit A 13 FiEvERGsy, HAEFBE AN 205 4. A IR HEGLE 3] 24 MEAETE R (W7 1~2)
J 209 AMERIHE 5. FIH Cytoscape 3.10.3 A #4 “ Tk - faf i - A &0y - #EA7 &, 3L 239 A5 AT
1186 2L (ILIE 1), GLFE 5 B 2= 2 (Isorhamnetin) . p-7 S % (Beta-Sitosterol) . 5t /£ 2 (Genkwanin). 2 2,
(Machiline). faf M-8 (Nuciferin). #t iz 2 (Quercetin)Z% .

Table 1. Potential active ingredients of Artemisiae scopariae

=1 ERREAEEMERSY

43F 1D TR HSC AR OB (%) DL
MOL000354 Isorhamnetin FRER 49.6 0.31
MOL000358 Beta-Sitosterol B4 36.91 0.75
MOL004609 Areapillin P R S 48.96 0.41
MOL005573 Genkwanin SElE R 37.13 0.24
MOL007274 Skrofulein BB R 30.35 0.3
MOL008039 Isoarcapillin 7 1A o v 57.4 0.41
MOL008040 Eupalitin - LA LR FE LR 46.11 0.33
MOL008041 Eupatolitin 3,5,3'4- VU3 3k-6,7- — A SL 4255 0.37
MOL008043 Capillarisin A o o 57.56 0.31
MOL008045 4'-Methylcapillarisin 4-FEESRP R 72.18 0.35
MOL008046 Demethoxycapillarisin 25 PP 4 R AT o £ S 52.33 0.25
MOL008047 Avrtepillin A HEEA 68.32 0.24
MOL000098 Quercetin Wit 7 25 46.43 0.28

Table 2. Potential active ingredients of Folium nelumbinis

F 2. AMBAEFEERY

5 ID TR LR OB (%) DL
(1S)-1-(4-hydroxybenzyl) (1S)-1-(4-hydroxybenzyl)
MOL006405 -2-methyl-3,4-dihydro-1H- -2-methyl-3,4-dihydro-1H- 67.14 0.23
isoquinoline-6,7-diol isoquinoline-6,7-diol

MOL007207 Machiline 5255 79.64 0.24
MOL000422 Kaempferol IESU) 41.88 0.24
MOL000073 Ent-Epicatechin (H)-FRILFR 48.96 0.24
MOL000096 (-)-catechin ()-JLEZE 49.68 0.24
MOL007214 (+)-Leucocyanidin HRZEHHE IT 37.61 0.27
MOL000098 Quercetin it 7 2% 46.43 0.28
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LR &

(=3
MOL007206 Armepavine V.5 2 SR 69.31 0.29
MOL000354 Isorhamnetin SRR 49.6 0.31
MOL007217 Leucodelphinidin Tt G R 30.02 0.31
MOL007210 O-Nornuciferine O-2= F af 33.52 0.36
MOL007213 Nuciferin R 34.43 0.4
MOL007218 Remerin SERR 40.75 0.52

Figure 1. “Artemisiae scopariae-Folium nelumbinis-active ingredients-target” network diagram

1 “EERR - it - BERS - £ MEE

3.2. Bk - fBit5 NAFLD HEH ST kLR

M GeneCards I OMIM %4 2 Hh i i Hi NAFLD # £1 4036 N(LHE J5) (M4 W3k 3), &b, W
R 5 i P 0 R DA R DA R — A 5 =R 2 B 7 FEF05 (NAFLD) (4 FH A 5 43 Sl i A\ 21 Veniny 2.1.0
A AT A HE L A3 HT 46 R, B RN 2 TR A 183 AN AC AR RE A (VR LK 2), 1T B R - far 5 NAFLD
Z I 128 ANSAEE (UL 3). fEIX 128 MERI, A 119 ME R REHOA R B R - i 0 it
NAFLD HE/E S &S, 1 NOS2. ESR1. AR. PPARG. PTGS2. PTPN1 4.

Table 3. NAFLD partial targets
3% 3. NAFLD B4R

PNPLA3 SMPD1 MIR21 HNF4A FABP1 NOTCH1
PKD2 PPARG SQSTM1 ADIPOQ ACADVL SERPINA1
SLC17A5 APP ALB CPT2 MIR17 APOA1
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INS LRPS IL10 VCP ACADM COL1Al
LMNA MFN2 MIR122 MIR7-3HG LPL MIR140
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213 i

Figure 2. Artemisiae scopariae-Folium nelumbinis intersection target
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3.3. BFF - AT NAFLD MO8 2 4% 53 4

TN 119 AN ILFEEE AR, FIF STRING $0d e s Dhia et 7 — MR AR - EE A EAEH
(PPI)M%E . fEIXAN IR, FEATRIEEE, %R 5 ANEECT AL BZWE 1 105 75 R 432 2514 1 KA
LREER (L] 4)o TR AR PPI 2% 34T 1HE— B 0FAh, ikt Degree fEHFAHT 3 BIFEAL, 20l v fb
SR 40 R K (370 JR) (Cellulartumor Antigen p53, TP53). RAC-a 2224 J5i 4k 25 18 (RAC-Alpha Serine/Thre-
onine-Protein Kinase, AKT1). #%3[XF AP-1 (Transcription Factor AP-1, JUN), $Z7ixX£8#E 5 0] §E A2 B R
- fiiHIGTT NAFLD A% O 5

e AN A S /
\ R4

/ Y/ , {
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Figure 4. Artemisiae scopariae-Folium nelumbinis target protein PPI network

Bl 4. @Fk - AHEERER PPI W4

3.4.GO Ef5 KEGG EESH

W N F B R R 1 119 AR AT Metascape & &£ 01T G347 E £ 011, #32] GO 5 KEGG
B o S NS IR LB P h T GO B4, MR P <0.01 Jifiidk Hi: 243t #2 10 4~ (Biological Process,
BP) (F 2 K 2 Ve T T 4HMUit 52 ML I . KIS A SE), 40 i 4 Bk 10 4~(Cellular Com-
ponent, CC) (EZW K42z 1R AR AR, T, 4IRE%), 4 FIhEE 10 4~(Molecular Function, MF)
(T2 R A N & T AR R B AS & 55), IFERMAEE R EIMZE /R GO Thae s & 45 R/K-THIR
KWL 5).
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Figure 5. Horizontal histogram of GO enrichment results of potential action targets
5. BEIEMES GO B4 RKFHIRE

FIFH Metascape 4% B X 7 70 51 p 4T KEGG BI04, JLE4E 5] 189 (5 5@k, X4 AT 20 4
(R4 5 I AR (S PE 2R B T KEGG 48, 4l B EI(LKE 6), K FEAFmANR-17
SIE M AGE-RAGE 15 5% TNF 15 518 M 5 . 28 LATR, Bk - w7 2@t DL B2 AN 8B EYT NAFLD.
4. Wig

AR i 7 1 P05 (NARL D) £ A 14 2 003 7 I I O B v AR, LR L3 3 B e KK —
R R MR R R AL, R AIED 7 R KT ERIL, NAFLD BREREAIPE & MRk “9%
g5 CMpE” . (R e REMMR) Ax: “HE, BECE, BEHE. 7 B RSEEE
BHG. WERIEFEE, PERGE, BRI A EFEE, Mr, Rl . PR RERRIE AR, B
AE, (EREREVTHEME, A B T BR TR R it F, BEReTs AR, MAEF AR, W& IAbRs, JuEgi
P ThRE, (ARt . AR, FEZERIIE. 5 A Rz .

AU FEEET W% 2T B2 (0 7M1, BT B R - 47 BT NAFLD /R RIALEI, SE95.31 24 Rl 2%
YRRy . FERBRI R, Rl PRSI E R, ot 4 M i o AR e 28 TR B R 5
[10]. #itfz &8t AMPK /S HIZRIR E I, BHIE NAFLD [11]. -5 &5 B il 2 kS 51 e 10 UL 12]
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Figure 6. Kyoto encyclopedia of genes and genomes
[ 6. KEGG BB EESIEE

FEAT PR3 P Ao P BRBCE ALP 503t I g 10 2 M R0 R 8 2R 4P [13] 0 LU 23 v Re il i 3 n CYP27AL 1
NTCP SKig% NASH DA% BA #ia[14]. X S8 &5 SR 5 Y ii s 70 K A — 2, REUX LR 7 7] REAE
A AR 0T I E SRR 14 R 17 993 (NAFLD) a7 ok H E EEEE F, RI R 35 IR FE AR 18

B PPl P28 AT 5, IR - ffi6 97 NAFLD [F#Z.Co#E 5508 TP53. AKT1. JUN. TP53 7E{E it 40
F. TR 228 TS, iR RIS R SRR AKTL & — P2 Z IR/ 75 2R 5 e, EA R
R EEZOAEFA[L5]; JUN S 512 MR, afAKEFES15ES RH. EmE. RiE
A A AR AR [16]

GO EHENr E B 7 2 M EY R, BIEREARACH . SR JORE SR, DA S 4R 0 1S e 5
T2 o IS FRAE YR 42 i SR A R S A A5 5 il R 77 T R A B B R, SRS FERE AL . N 2 WAL
CTURF RAPI BT 2 SR HIE N, AT IR AR AR R . X —45 1R, B - 24
Bl S AE ARG M B W P (NAFLD) AT A B BRI [17] .

5. #5iF

LR, ASCHIBE ARG R — DR, TR - far 0 3 B R R 5 A R IR AE T ORIk
PE, FF HEATREE 8 I 2 Fhids 12 06 SRR ARG M 1 107 2299 (NAFLD)iEAT A 2B 97
E&H

A ERIG RIS AATHETH (' . BB 25 A$R[2022] 1 *5); 2022 47 Pl 35 53 i W I H
(EEH R 25 R #0k [2022] 10 5).

&E 3k
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