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Regulating gi mechanism of Citrus Reticulata for metabolic associated fatty liver
disease based on network pharmacology and molecular docking techniques
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Abstract: Objective To explore the key active ingredients and action targets and pathways of Citrus Reticulata in treatment of
metabolic associated fatty liver disease through the effects of regulating qgi by network pharmacology and molecular docking
techniques, in order to investigate its possible pharmacological basis and potential molecular mechanisms. Methods The main
chemical components and related targets of action of Citrus Reticulata were collected through the systematic pharmacology database
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and analytical platform of traditional Chinese medicine. The disease related targets related to regulate gi and metabolic associated fatty
liver disease were retrieved from the GeneCards database, and the regulate gi targets, metabolic associated fatty liver disease targets
and pharmacodynamic targets were mapped to derive the efficacy targets of the regulate gi effect of Citrus Reticulata for the treatment
of metabolic associated fatty liver disease. The efficacy targets were entered into the STRING database to derive a PPI interaction
network and visualized using Cytoscape 3.9.0 software. The GO and KEGG pathways were enriched by the DAVID database. After
screening the key active compounds and target genes of Citrus Reticulata, molecular docking was carried out to predict the binding of
the active compounds to the core targets, to identify the possible molecular mechanisms of action and to construct a “compound —
target — pathway” network map. Results A total of 63 active ingredients and 540 corresponding targets were identified in Citrus
Reticulata, 580 in regulating gi and 478 in metabolic associated fatty liver disease. 56 Key targets and 16 important signaling pathways
were identified, such as PI3K/Akt signaling pathway, Ras signaling pathway, insulin signaling pathway, AMPK signaling pathway,
NF-«B signaling pathway, etc. The main components of Citrus Reticulata's regulating qi efficacy in treating metabolic associated fatty
liver disease are nobiletin, naringenin, and hesperidin C, and the key targets are Aktl, PPARa, PPARy, and EGFR. In addition,
molecular docking showed that nobiletin, naringenin and hesperidin bound well to Akt1, PPARy, JUN, ESR1, and PPARa, respectively.
Conclusion Naringenin, nobiletin, and naringenin in Citrus Reticulata may be the main active components for its rational qi effect,
which can regulate the biological effect processes of oxidative stress, inflammatory response and lipid metabolism in treatment of
metabolic associated fatty liver disease in a multi-target and multi-pathway manner, providing a theoretical basis and scientific basis
for the in-depth study of Citrus Reticulata in treatment of metabolic associated fatty liver disease in clinical practice.
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Table 1 Active ingredients of t Citrus Reticulata

Y OB/% DL iEPE RS OB/% DL
5-isopropyl-2-methylbicyclo[3.1.0]hex-2-ene 47.19 0.04 hepta-3 23.91 0.58
alpha-ocimene 21.43 0.02|naringin 6.92 0.78
cis-beta-ocimene 25.38 0.02|germacrene A 19.21 0.06
(L)-alpha-terpineol 48.80 0.03(tangeretin 21.38 0.43
decanal 29.81 0.02|citromitin 86.90 0.51
(-)-alpha-pinene 46.25 0.05[alpha-sinensal 57.79 0.06
neral 19.48 0.02[2-(2-butynyl)-cyclohexanone 47.78 0.03
()-2-carene 46.69 0.04|2,5,5-trimethylhepta-1,6-diene 44.34 0.02
(R)-linalool 39.80 0.02(2,6,11-trimethyldodecane 14.19 0.05
p-ocimene 15.06 0.02[22410-74-8 39.91 0.02
()-cuparene 38.26 0.07|(2S)-2-ethoxypentane 39.60 0.01
isovanillic acid 39.42 0.04[3-decyn-2-ol 39.33 0.02
antioxidant No. 33 26.74 0.06|isoprenol 65.72 0.00
DEP 52.19 0.07 4-acetylbenzoic acid 28.66 0.04
p-cymen-8-ol 32.26 0.03|6-hepten-1-ol 21.34 0.01
farnesane 3.13 0.04[cis-2,6-dimethyl-2,6-octadiene 21.10 0.01
[(3R)-3,7-dimethyloct-6-enyl] butanoate 21.03 0.06eufin 0.26 0.01
O-thymol 43.28 0.03|nobiletin 61.67 0.52
(1S,5S)-1-isopropyl-4-methylenebicyclo 46.21 0.04|undecyl acetate 19.92 0.05

[3.1.0]hexane neryl acetate 57.47 0.04
1-undecyne 33.99 0.02|()-terpinen-4-ol 81.41 0.03
(E)-linalol pyranoxide 44.25 0.04|delta-amorphene 17.95 0.08
lauric acid 23.59 0.04|vanillin 52.00 0.03
dodec-2-enal 31.95 0.03|p-terpineol 47.89 0.03
antak 16.85 0.02|OYA 19.07 0.01
()-ledene 51.84 0.10HMF 45.07 0.02
sitosterol 36.91 0.75|p-coumaric acid 43.29 0.04
dimethyl anthranilate 65.87 0.04|stearic acid 17.83 0.14
naringenin 59.29 0.21|(R)-p-menth-1-en-4-ol 32.16 0.03
hesperidin 13.33 0.67|henicosane 8.41 0.15
5,7-dihydroxy-2-(3-hydroxy-4- 47.74 0.27|(2S)-7-[(2S,3R,4S,5S,6R)-4,5-dihydroxy-6-methylol-3- 11.17 0.70

methoxyphenyl) chroman-4-one [(2S,3R,4R,5R,6S5)-3,4,5-trihydroxy-6-methyl-tetrahy
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Table 2 Analysis of potential target topology parameters of

the core network of Citrus Reticulata in treatment

of metabolic associated fatty liver disease by

regulating qi
Y= degree A0 B O
Aktl 49 0.135981 197 0.901 639
VEGFA 41 0.034 804 177 0.797 101
ALB 41 0.061 853 121 0.797 101
EGFR 39 0.045 819 316 0.774 648
JUN 38 0.030 168 183 0.763 889
ESR1 36 0.042 997 699 0.733 333
CASP3 36 0.025 676 443 0.743 243
PPARG 34 0.050 989 116 0.723 684
MMP9 32 0.014 206 001 0.705 128
PTGS2 30 0.014 097 129 0.687 500
STAT1 29 0.013 149 392 0.679 012
MAPKS8 28 0.013 352 288 0.670 732
TLR4 28 0.011 032 386 0.670 732
PPARA 26 0.029 793 941 0.654 762
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