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Abstract: Objective To investigate the mechanism of Dendrobium officinale in preventing and treating metabolic-associated fatty
liver disease via the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway. Methods The main active components of
Dendrobium officinale were screened from the CNKI and PubMed databases, and the potential targets of the active components were
obtained using the Swiss Target Prediction platform. The targets related to metabolic-associated fatty liver disease were collected from
the GeneCards, OMIM, and TTD databases, and the intersecting targets were identified by Venn diagram. Cytoscape 3.10.1 was used
to construct the “Dendrobium officinale-active components-targets- metabolic-associated fatty liver disease” network, and the STRING
database was applied to establish the protein-protein interaction (PPI) network. The intersecting targets were subjected to Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses via the DAVID database, and molecular
docking verification was performed using AutoDock Tools. A rat model of metabolic-associated fatty liver disease was induced by a
high-fat diet. Thirty male Sprague-Dawley (SD) rats were randomly divided equally into control group, model group, fenofibrate group,
and low- and high-dose Dendrobium officinale groups (500 and 1000 mg/(kg-d)), with 6 rats in each group. After 10 weeks of
administration, biochemical kits were used to detect the levels of total cholesterol (TC), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) in serum and liver tissues, as well as the serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and albumin (ALB). Hepatic histopathological changes were observed by
hematoxylin-eosin (HE) and Oil Red O staining. The serum levels of interleukin-6 (IL-6), IL-1p, and tumor necrosis factor-o (TNF-a)
were determined using ELISA kits. The mRNA expression levels of PI3K, Akt, mammalian target of rapamycin (m7TOR), and sterol
regulatory element-binding protein 1 (SREBP-1) in liver tissues were measured by quantitative real-time polymerase chain reaction
(RT-gPCR). Results Network pharmacology prediction identified 116 active components of Dendrobium officinale and 10 core
targets, including TNF, ALB, serine/threonine-protein kinase 1 (AKT1), cellular tumor antigen p53 (TP53), and peroxisome
proliferator-activated receptor gamma (PPARG), suggesting that the PI3K/Akt signaling pathway may play a key role. Animal
experiments showed that compared with the model group, Dendrobium officinale significantly reduced serum levels of TC, TG, LDL-C,
ALT, AST and inflammatory factors, and increased HDL-C and ALB levels (P < 0.05), while effectively ameliorating hepatic steatosis
and injury. RT-qPCR verification confirmed that Dendrobium officinale significantly upregulated PI3K and Akt mRNA in liver tissues,
and inhibited the transcription of downstream m7OR and SREBP-1 mRNA (P < 0.05). Conclusion Dendrobium officinale may
alleviate hepatic lipid accumulation and inflammatory response in high-fat diet-induced metabolic-associated fatty liver disease by
activating the PI3K/Akt signaling pathway and inhibiting downstream lipid synthesis-related factors.
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Table 2 Potential active components of Dendrobium officinale

e a4 TR B HaEMATR P HEWAR
1 (+)-longifolene 39 y-eudesmol 78 hendecanal
2 B-cubebene 40 2-hydroxycineole 79 androst-5-en-4-one
3 eugenol glucoside 41 quercetin 80 moupinamide
4 cineole 42 isoshyobunone 81 N-feruloyltyramine
5 PB-Phellandrene 43 ferulic acid 82 dendrocandin A
6 butyric acid 44 3-deoxyestradiol 83 methyleugenol
7 2-formyl-5-(hydroxymethyl)-1H-| 45 ephemeranthol A 84 hexahydropseudoionone
pyrrole-1-butanoicacid 46 4-hydroxyphenylpyruvic acid 85 5-formyl-1-methyl-3-[(3-methylphenoxy)
8 D-limonene 47 (E)-2-nonenal methyl]-1H-pyrrole-2-carboxylicacid
9 o-muurolene 48 dihydroresveratrol 86 anchoic acid
10 y-himachalene 49 nonanal 87 elemol
11 syringic acid 50 ferulamide 88 gigantol
12 syringaldehyde 51 methylcinnamylate 89 dendrocandin B
13 4-hydroxybenzoicacid 52 aduncin 90 digiprolactone
14 uridine 53 desaminotyrosine 91 1-cadinol
15 dihydroconiferyl dihydro-p- 54 1,8-dihydroxy-3-methyl-9,10-anthraquinone| 92 t-muurolol
coumarate 55 dendrocandin C 93 3’ 4-dihydroxy-3,5"-dimethoxybibenzyl
16 esculin methyl ether 56 dendrocandin D 94 flavone
17 3,5-dimethoxytoluene 57 (E)-2-octenal 95 4-tert-butylcyclohexylacetate
18 (2E)-2-hexenal 58 tristin 96 4,4'-dihydroxy-3,5-dimethoxybibenzyl
19 wvanillic acid 59 dendrocandin E 97 confusarin
20 nobilone 60 2-formyl-5-(hydroxymethyl)-1H-pyrrole- 98 vittarin B
21 3,4-dimethoxybenzylB-D- 1-hexanoicacid 99 2-butyl-1,2-benzisothiazolin-3-one
glucopyranoside 61 B-eudesmol 100 dibutylparacresol
22 coumarin 62 batatasin 11 101 chrysotoxene
23 kffaburside 63 B-cyclocitral 102 dehydroabietic acid
24 4-coumaricacid 64 5,74 -trihydroxy-3',5'-dimethoxy-flavone | 103 4-[2-(3,4-dimethoxyphenyl)ethyl]-2,6-
25 3'5,5'"7-tetrahydroxyflavanone 65 B-caryophyllene epoxide dimethoxyphenol
26 (—)-syringaresinol 66 borneyl acetate 104 chrysotoxine
27 (+)-lirioresinol B 67 5-hydroxy-3,7-dimethoxyphenanthrene- | 105 secoisolariciresinol
28 2-hydroxymethyl-5-furfural 1,4-dione 106 3-methoxy-5-(4-methoxyphenethyl)phenol
29 y-cadinene 68 denbinobin 107 tetrahydrolinalool
30 P-cadinene 69 menthol 108 N-cinnamoyltyramine
31 N-phenacetyl-L-aspartic acid 70 4-(3,5-dimethoxyphenethyl)phenol 109 9,10-dihydrophenanthrene-2,4,7-triol
32 orchinol 71 bulbophyllanthrin 110 erianin
33 3,4'-dihydroxy-5-methoxybibenzyl | 72 (25)-5,7,3',5"-tetrahydroxyflavanone 111 2,3,4,7-tetramethoxyphenanthrene
34 dihydro-feruloyltyramine 73 decanal 112 3-O-methylgigantol
35 nudol 74 moscatilin 113 chrysotobibenzyl
36 adenosine 75 a-cadinol 114 geranylacetone
37 (—)-cedrene 76 naringenin 115 dendrobine
38 pB-ionone 77 naringenine 116 2-butyl-2-octenal
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Table 3 Topological parameters of active components in Dendrobium officinale intervention for metabolic-associated fatty liver disease

5 TETER Y HERRE I s
DO9%4 flavone 27 756.081 306 192 7448  2.363 295 880 149 813 0
D043 ferulicacid 27 825.843 824 567 5432  2.363 295880 149 813 0
DO41 2-butyl-2-octenal 24 575.478 801 1128743  2.385767 790262 1720
DO62 batatasin 1] 24 345970981 643 041 0 2.385 767 790 262 172 0
DOl116 dihydroconiferyl dihydro-p-coumarate 24 512.816 804 0557329  2.385767 790262 172 0
D096 4,4'-dihydroxy-3,5-dimethoxybibenzyl 23 311.687 824 671 3614 2.393 258 426 966 292 0
DO74 moscatilin 23 366.559 2449214706  2.393 258 426 966 292 0
DO63 B-cyclocitral 22 480.725 732940 823 7 2.400 749 063 670 412 0
DO61 5,7,4"trihydroxy-3',5"-dimethoxy-flavone 22 436.250 790 624901 3 2.400 749 063 670 412 0
DO76 N-cinnamoyltyramine 21 391.544 301 754 6271  2.408 239 700 374 531 7
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Fig.3 PPI network diagram of active components in Dendrobium officinale and common targets for metabolic-associated fatty liver disease
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Table 4 Key Target topological parameters of Dendrobium officinale intervention in metabolic-associated fatty liver disease

Fr 5 IR R S R
1 TNF 106 1552.083 30 0.778 947 35
2 ALB 99 1327.657 60 0.751 269 04
3 Aktl 95 786.502 50 0.736 318 40
4 TP53 92 766.500 24 0.714 975 83
5 PPARG 89 1446.772 80 0.714 975 83
6 STAT3 84 631.123 96 0.691 588 76
7 CASP3 83 368.649 66 0.685 18520
8 HIF-1A 79 413.205 70 0.675799 10
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