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Tab.1 Major online databases

Bl e Pk
TCMSP http: //tcmspw.com/tcmsp.php
UniProt http: //www.uniprot.org/
GeneCards https://www.genecards.org/
OMIM https://www.omim.org/
PharmGKB https://www.pharmgkb.org/
TTD http: //db.idrblab.net/ttd/
DrugBank https://go.drugbank.com/
Pubchem https://pubchem.ncbi.nlm.nih.gov/

Pdb http://www.rcsb.org/

KOBAS http://kobas.cbi.pku.edu.cn/
G https: //www.bioinformatics.com.cn/
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Tab.2 Compounds shared among the medicinal herbs

in Dachaihu Decoction
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Fig. 1 Venn diagram of fatty liver-related targets

obtained from five databases
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Fig. 2 Venn diagram of the targets of the active compounds

in Dachaihu Decoction and fatty liver—related targets
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Fig.3 Drug-active compound—disease target network of Dachaihu Decoction
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Tab.3 Top 10 active compounds ranked by degree in the drug—active compound-disease target

network of Dachaihu Decoction
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Fig.4 PPI network of overlapping targets between Dachaihu Decoction and fatty liver disease in dairy cows
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Fig. 5 Screening of key targets shared between Dachaihu Decoction and fatty liver disease in dairy cows
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Tab. 4 Key targets of Dachaihu Decoction in

the treatment of fatty liver disease in dairy cows

A HC AR JEH
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adenylate cyclase-activating adrenergic receptor signaling pathway
positive regulation of nitric oxide biosynthetic process
vascular endothelial growth factor production

response to glucocorticoid

negative regulation of production of miRNAs involved in gene silencing by miRNA
positive regulation of blood vessel endothelial cell migration
positive regulation of peptidyl-serine phosphorylation
response to hypoxia

positive regulation of angiogenesis

inflammatory response

mitochondrior

apical plasma membrane

integral component of plasma membrane

extracellular space

cytosol

cell surface

endoplasmic reticulum

cytoplasm

endoplasmic reticulum membrane

perinuclear region of cytoplasm

protein homodimerization activity

pyridoxal phosphate binding

protease binding

NADP binding
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dopamine binding
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heme binding

enzyme binding

tetrahydrobiopterin binding

2.6 KEGG BB

X 73 AR S AT KEGG 38 & 42707
fifi gt th P<<0.05 BAT Ge it 2 SCnyid g% , 36 199 J%,
F BRS04 N M AR DG /N 38 4% 5 1B L P ABL f /)
(T 10 38 B A TR 2 il (BT 7). KEESHTR
7 W5 28 B 07 3 2 A R A e 0B S AL AR )
(AGE) - i EAL A A" W) 32 A (RAGE) \HIF -1
(HIF-1 signaling pathway) . i 8 8 38 A - (TNF
signaling pathway ) | 12l il /i 22 ~17 (IL-17 signaling
pathway) . i 14 8 Y] i 77 5 2 bk o5 # 88 £k (fluid
shear stress and atherosclerosis ) 255 5 il % . AGE-
RAGE 38 [ /2 55 Ji iF 180 2% A0 A2 4R B0 o5 2 DR A7 7 0
Z W38 A 16 R0 SR AR L R EER . AL
TP R W, 16 B A T3 B 0 24 OGRS
MTE WES,

B Biological process
M Cellular component
B Molecular function

12 10

~log,(pvalue)

6 4 2 0 5 10 15 20 25
Gene count

BE6 GOMREENER

Fig. 6 Results of GO functional enrichment analysis
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Fig.7 KEGG pathway enrichment analysis of Dachaihu Decoction in the treatment of fatty liver disease in dairy cows
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Fig. 8 Roles of 16 overlapping targets in the AGE-RAGE signaling pathway
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Tab.5 Molecular docking information
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Fig. 9 Visualization of the molecular docking results

ME R B R . BF9E & B ESR1 35 IR 2 S 3L
R % ZR AR, S 1 5, ) 2 W T 2 52 400, JHE B 5 722
PEUA K RAEIR I, Esrl KD BERR 5, ME BUA 9 IR
0 i b 2 T e RS OR A T M R BRI R AR
Koo BIR Esr] JEPREI R 0 B R BUAR T i a2, 0.
BT T B A R AR DT RR SR S i
SRR F K% (TNF ) & — KRR 75 S 41 i st 1
SR T A VR A R T, L R R R B A
JHL B A0 L RR S R D 0B . A R VEORS A
JHF 7 R A v 1 I e A A (R T i 46 B =
40.0 kg-m *) 7E (@RI 218U A 3 1 TNF-a
F k™, TNF-« 38 i 5 g 3R 58 IR+ 32 Kk -1
(TNF-RL) FfE SRFE A 52 K -2( TNF-R2) A &
Y PR S PP IR 4 B SR AE | 452493 Rl 5 ZE R0
1 5 ZEHT 5 0548 g 5 I =2 ) A E B e 3R
3.3 KEGGEBE&EST

KEGG i i & 00 & B, KA 7 6Y 7 4=
5 P2 38 e AR BT DI ) 5 s ks e RE AL (HIF-1 .,

TNF IL-17 255 5@ . 1L-17 1558 b i 1L-
17A JZE TL-17 % v 5 55 2L ROAE -, A IF5E
R IL-17A T3 i 2 Fh ik 45 2 5 NAFLD 1 & 4=
R QARAE (LA 95 AT Mg D5 AR 1 bR
ARG AR SRR 0 A R R HIF -1 45 538 i
() HIF 1A (480355 5 I 7 1a) t J2& PP ) 45 Hh i ik
IR E 2 —, HIFIA B—FE RN T, 25
WL RN £, g E—Min@s
JNE, 3B AR TPAR M R I T S5 e R
S S 0 M TR AT T R . AR AR R T R R
YA (HSC) BT Ak, W55 & B0 HIF LA ]38 2 400 ) 4
T fift () 7 925 oK /0 HSC 7% £ DA TG il 58 T 21 41k
BEAh , HIF-1a 30 0] AR 2 5E R I R i, 3K
il 5 BT BT YISy A AR S I N R 2 [
FR) B8 J2 |, - — b E L A AR BRI RE A I VRO B K AR
iz st R BT IR 7 ] (5 I P R 40 i L
PR N B 1 2R 7K T e, 11T 5 1A o A R AR A M R
PN 5 S Bl ik ok B R Ak A AR 310



82 K B A B 5E (B S0) % 47 %
1 PARYN tural and Food Chemistry, 2021,69(34) : 9822-9836.
HIL [11] Audsn, sF, S oA, % . AR5 60 0
AT ST 4 25 B2 A5 T B R ST FACA R 6 fRAP AR LT R ATR R A %, 2021, 29
K13 60105 4 N 24580053 2 SA AL ) sozast. o
Bl R I SRR R S LY e O Me X et el Anrifammation o
isoliquiritigenin via the inhibition of NF-xB and MAPK
ES ‘ﬂ_ﬁgé i A5 AR B S T e in LPS-stimulated MAC-T cells[J]. BMC Veterinary
# TNF IL-17 HIF-1 {553 % 1 IL1B . CASP3, Research, 2022, 18(1) : 320.
ESR1.TNF ,CCND1 116 &5 58 ¥ 5 & ¥R 7 05 [13] Cui Y M, Wu Y L, Wang C, et al. Isoliquiritigenin
N8 Wi FFEVE B o WIF9T 45 51 ok I BE 1 37 Bl 3 105 4 inhibits non—small cell lung cancer progression via m6A/
RE i IR AL T — @ i BSIRE . IGF,BP;—dependent TWIST1 mRNA stabilization[J].
Phytomedicine, 2022, 104 : 154299.
S 23k [14] ) . 5 3 0 %308 AR BT 21 S AL 69 4R 3P 45 A A AL
[1] Gerspach C, Imhasly S, Gubler M, et al. Altered E)T%[D] BT B ‘F]‘%‘};'q‘-" 2025, ‘
plasma lipidome profile of dairy cows with fatty liver dis- [15] Liang S, Zhang 1. J, Liang S S. Targeted delivery of
casell]. Research in Veterinary Science, 2017, 110: isoliquiritigenin by ultrasonic microbubbles attenuate
4759, myocardial injury via suppressing inflammation and oxi-
(0] et iade Aot B A o T 8 A dative stress and activating AMPK/SIRT1/ENOS sig-
A5 [T], AR A L 2009(1) ;54 naling pathway in rats[J]. Applied Biological Chemis-
(3] 3%, R AP F Aok KR 958 AR LA ty, 2023, 86(1) :45.
5 & SUF 4145 A INK . Bel-2 & ik 84 %] £ 2 E % | [16] @&, Mmm, 2452, 5 FHELREmE B A
2020,48(9) : 834-838. W i 58 2 A i 0 SRR VB AR R I BT % 64 AF A AL
(4] 24, ZRAM.FAS . 5 KI5 A [ (7). " B 25 5, 2023, 34(23) : 2848-2854.
BB K SR K5 2 W T 04 o T], o EE 3 [ 2 [17] Tyer D, Patil U K. Efficacy of g-sitosterol isolated from
& .2011,30(9):836-841. Evolvulus alsinoides 1.. as anti-hyperlipidemic and anti-
(5] Tk, EKE A S KL 5 mETRSH e tumor agent: evidence from animal studies[J]. Chinese
FoxHRE R 2 74 o & 4 M B AR -2 LT AL A K Journal of Integrative Medicine, 2014.
KRR ealT] B P E A 4 & L2018, 27 [18] Wu W P, Liu W G, Wang H F, et al. 8 -sitosterol
(1):23-26. inhibits trimethylamine production by regulating the gut
(6] BRI M FAA,E ATFMAHEE NN KL microbiota and attenuates atherosclerosis in ApoE”" mice
7 05 57 B IS fu g e AR TR LRI [T]. P R 25 ,2021,43(6) - [J]. Frontiers in Cardiovascular Medicine, 2022, 9:
1645-1652. 986905.
(7] Diats . K23 7% 7 R B AT 16 AP R[] LA & E | [19] Fan Y T, Shen J L, Liu X L, et al. g-sitosterol sup-
2021,36(8):1257-1258. presses lipopolysaccharide-induced inflammation and
[8] Zhu X H, Yao P, Liu J J, et al. Baicalein attenuates lipogenesis disorder in bovine mammary epithelial cells
impairment of hepatic lysosomal acidification induced by [J]. International Journal of Molecular Sciences, 2023, 24
high fat diet via maintaining V-ATPase assembly[J]. (19):14644.
Food and Chemical Toxicology,2020,136:110990. (20]  Gumede N'M, Lembede B W, Nkomozepi P, et al. 5~
[9] Sun W L, Liu PP, Wang T Q, et al. Baicalein reduces sitosterol mitigates the development of high—fructose
hepatic fat accumulation by activating AMPK in oleic diet-induced nonalcoholic fatty liver disease in growing
acid—induced HepG2 cells and high-fat diet-induced non— male Sprague-Dawley rats[J]. Canadian Journal of Phys-
insulin—resistant mice. [J]. Food & Function, 2020, 11 iology and Pharmacology, 2020, 98(1) :44-50.
(1):711-721. (21] FRF,EAFE, KRR, F ,-588 28 BEFFAN
[10] Xing Y, Ren X X, Li X, et al. Baicalein enhances the 8 #m e SMMC-7721 8 = [J]. & % B & B 25, 2012, 23
effect of acarbose on the improvement of nonalcoholic (5):1173-1175.
fatty liver disease associated with prediabetes via the [22] Jin HH, Lian N Q, Bian M L, et al. Oroxylin A pre-

inhibition of De novo lipogenesis[J]. Journal of Agricul-

vents alcohol-induced hepatic steatosis through inhibi-



% 34 PN T ARSI IG TS A R I B0 I 2% 24 B2 A0 AL ) 83

tion of hypoxia inducible factor lalpha[J]. Chemico- alters the expression of genes regulating hepatic lipid and
Biological Interactions, 2018, 285: 14-20. carbohydrate metabolism in male rats[J]. Molecular and

[23] ShiXJ, HuYJ, Jiang Y X, et al. Scutellarein protects Cellular Endocrinology,2019,490:47-56.
against cardiac hypertrophy via suppressing TRAF2/ [29] Jorge A’ S B, Andrade J M O, ParaiSo A F, et al.
NF-«B signaling pathway[J]. Molecular Biology Reports, Body mass index and the visceral adipose tissue expres-
2022,49(3) : 2085-2095. sion of IL.-6 and TNF-alpha are associated with the

[24] Wu H Y, Jia L. Scutellarin attenuates hypoxia/reoxy- morphological severity of non-alcoholic fatty liver dis-
genation injury in hepatocytes by inhibiting apoptosis ease in individuals with class [l obesity[J]. Obesity
and oxidative stress through regulating Keapl/Nrf2/ Research &. Clinical Practice,2018,12(1): 1-8.

ARE signaling[J]. Bioscience Reports, 2019, 39 (11) : [30] Li Y R, Chen X Q, Chen Y L, et al. Berberine
BSR20192501. improves TNF-a—-induced hepatic insulin resistance by

[25] Zhang XY, Huo ZJ, Luan H L., et al. Scutellarin ame- targeting  MEKKI1/MEK pathway[J]. Inflammation,
liorates hepatic lipid accumulation by enhancing autoph- 2022,45(5) : 2016-2026.
agy and suppressing IREla/XBP1 pathway[J]. Phyto- [31] #za% Mk B FRAE I ITF AR E R R
therapy Research, 2022,36(1) :433-447. [D]. &% L AR LK F,2014.

[26] Thapaliya S, Wree A, Povero D, et al. Caspase 3 inac- [32] MaHY, Yamamoto G, XuJ, et al. [.-17 signaling in
tivation protects against hepatic cell death and amelio- steatotic hepatocytes and macrophages promotes hepato-
rates fibrogenesis in a diet-induced NASH model[J]. cellular carcinoma in alcohol-related liver diseaselJ].
Digestive Diseases and Sciences, 2014, 59 (6) : 1197- Journal of Hepatology, 2020,72(5) : 946-959.

1206. [33] Wang X J, De Carvalho Ribeiro M, Iracheta-Vellve

[27] Winn N C, Jurrissen T J, Grunewald Z I, et al. Estro- A, et al. Macrophage—specific hypoxia—inducible factor—
gen receptor— a signaling maintains immunometabolic la contributes to impaired autophagic flux in nonalco-
function in males and is obligatory for exercise-induced holic steatohepatitis[J]. Hepatology, 2019, 69 (2) :
amelioration of nonalcoholic fatty liver[J]. American 545-563.

Journal of Physiology. Endocrinology and Metabolism, [34] QuanM X, Lu HZ, Liu Z N, et al. MST1 suppresses
2019,316(2) : E156-E167. disturbed flow induced atherosclerosis[J]. Circulation
[28] Khristi V, Ratri A, Ghosh S, et al. Disruption of ESR1 Research, 2022,131(9) : 748-764.

Network pharmacology—based investigation of the mechanisms of
Dachaihu Decoction in treating fatty liver disease in dairy cows

Sun Yu, Yang Wenhui, Guo Yansheng
(School of Animal Science and Technology, Ningxia University, Yinchuan 750021, China)

Abstract: Dachaihu Decoction exerts therapeutic effects on fatty liver disease in dairy cows through the regulation of multiple
targets and pathways. Based on the TCMSP database, 136 active compounds of Dachaihu Decoction and their corresponding
targets were identified. Meanwhile, 2 925 targets associated with fatty liver disease in dairy cows were collected from disease—
related databases, including GeneCards and PharmGKB. Network pharmacology analysis identified 73 overlapping drug-disease
targets, of which eight key target genes were selected from the protein-protein interaction (PPI) network. Gene Ontology (GO)
functional enrichment analysis showed that Dachaihu Decoction primarily regulates biological processes such as the regulation of
insulin secretion, lipopolysaccharide-mediated signaling pathways, and fibroblast proliferation. Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analysis indicated that its therapeutic effects are mediated through the HIF-1 signaling
pathway, the fluid shear stress and atherosclerosis pathway, and the 11.—17 signaling pathway, among others. Molecular docking
analysis showed that the key targets CASP3, BCL2, ESRI1, and HIF1A exhibited stable binding to the active compounds of
Dachaihu Decoction, including baicalin, wogonin, oroxylin A, and isoliquiritigenin. These findings suggest that Dachaihu
Decoction exertrs therapeutic effects on fatty liver disease in dairy cows through a multi-component, multi-target, and multi—
pathway mechanism, providing a theoretical basis for further elucidating its underlying molecular mechanisms.

Keywords: network pharmacology; Dachaihu Decoction; molecular docking; fatty liver disease in dairy cows
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