& El M Lk Bob T
- 4 & Scopus B R B 01
‘a ,- I DOAJ M hEAHE DI FICSTPCD
VM EBSCO

M EE DA B FIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY MCA o ST % (WICT) 4%
M FSTA o & SRR S TR T R I g H 3 55— 5B T1
HF ISSN 1002-0306  CN 11-1759/TS 7 IST

T CEOBURE RS & PRSI 4 F RS ARRFE EATHUIVARE LR

EHM, I, EFE, R K, % F, W, IAY, RAW, K F

Exploring the Anti-depression Mechanism of Polygonatum ordoratum Based on GEO Database Combined with Network
Pharmacology and Molecular Docking Technology

JIANG Zhenxu, WANG Chaoxing, WANG Yuliang, ZHAO Hong, SHEN Yu, SUN Shiqing, MA Yongzhe, SONG Mingming, and ZHANG Yu

TEZR R View online: https:/doi.org/10.13386/j.issn1002-0306.2023120201

FAT RIS HA SO

Articles you may be interested in

BT 0 45 24 L R TR T AR A £ BIL ]

Mechanism of Anti—depression Mechanism of Akebiae Fructus Based on Network Pharmacology

8 TR 2021, 42(14): 8-15  https://doi.org/10.13386/j.issn1002-0306.2020110295
FEF 2% 25 PR 5 00 R R ORER T 25 S A A R A i/ E LI

Mechanism of Relieving Alcohol and Protecting Liver of Yigancao Herbal Tea Based on Network Pharmacology and Molecular
Docking Technology

AT RHE. 2021, 42(8): 8-18  https://doi.org/10.13386/.issn1002-0306.2020070092
FET W28 2T G X HEAR TR A B A B e 9 AL I

Mechanism of Aralia echinocaulis in Treatment of Osteoporosis Based on Network Pharmacology and Molecular Docking

5 TR, 2022, 43(8): 11-21  https://doi.org/10.13386/1.issn1002-0306.2021100014
BT P48 22 B X R AR R OR U IR AR BT

Study on the Anti—obesity Mechanism of Action of Moringa oleifera Lam. Leaves by Network—Based Pharmacology and Molecular
Docking Techniques

i Tl RHE. 2023, 44(15): 34-45  https:/doi.org/10.13386/j.issn1002-0306.2022090318
FET 8 2307 K o3~ RHEHR IR SR B A B R B4 AL

Mechanism of Gynostemma pentaphyllum on Prevention and Treatment of Obesity Based on Network Pharmacology and Molecular

Docking Technology
B TALRHE. 2022, 43(4): 12-23  https:/doi.org/10.13386/j.issn1002-0306.2021070083

H T R 45 24 L7 5 R BRI D BRETAE AR FHA LA
Exploring the Mechanism of Hippophae Fructus Anti—obesity through Network Pharmacology and Molecular Docking

£ Tk BHE. 2024, 45(6): 1-11  https://doi.org/10.13386/j.issn1002-0306.2023060160



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023120201
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020110295
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020070092
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021100014
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022090318
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021070083
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023060160

5 46 % 51 i Tl B Vol. 46 No. 1
2025 4F 1 H Science and Technology of Food Industry Jan. 2025

LRI, ERANS, EF5E, 5. HT GEO BUHi PEZS & W 25 25 3125 F1 o3 1 RHEHORERIE EATHUWABYE FIBLE [1]. &6 Tl BHE,
2025, 46(1): 359-366. doi: 10.13386/.issn1002-0306.2023120201
JIANG Zhenxu, WANG Chaoxing, WANG Yuliang, et al. Exploring the Anti-depression Mechanism of Polygonatum ordoratum

Based on GEO Database Combined with Network Pharmacology and Molecular Docking Technology[J]. Science and Technology of
Food Industry, 2025, 46(1): 359—-366. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2023120201

- ErSRE -

& T GEO BURES & M HEMDT
SHEF AR ETHUEWAREFIPLHI

siRME', TN, FFE"L, 8 =L F,INEE, Dok, RARA", K F°
(1 EARM K F SR, L RITAERD 154007;
2. 2RI EFHAR S R AN S SR E, AT R 154007)

W OE:H®: ATAYRLEEPRAAEFZ ST ERAEEAETIPREGBHES B EEFTE%, HiEid
PCI12 o2 340 ik 52 L RAP AR 2. Hik: T # GSE98793 & ik 46 % F= GPL570 -F 613 & 47 £ F R X L A JF
#; @ik TCMSP 838 & #4745k, #) B Cytoscape3.7.1 3k, ME EAT “ Shah-mo-¥e 2.7 48 A A M 4%
B 4= PPl M B ; £ F DAVID £ 48 %, #47 GO 42 KEGG & £ 5 #7; £ M SYBYL-X 2.0 3k 45 £ B &M &5 &
Yo ST T ERIE;, R AL AR (Glu) #F PCI2 e BiA B, W EMABRMEIK., F. SHREZHITHAEL
th, ¥HH PCI2 MBS IRIPAE R . 2% FRFE BARMARFERRSY 234, FHie s 344 “Hhdh-k
S-¥e B RG R R TARAR . AR, (F) -FREE A EAT R T2 FM RS PPl R4 E 27 PTGS2,
PTGS1. SLC6A2. GABRAI. TNF ¥4 k4t¥e & ; @i GO §E/ATIFE GO £ B L2094, L aisddpitss
(BP) 149 A, @mfasns (CC) 234, 4-F3hEk (MF) 37 A; & & Chemical carcinogenesis-receptor activation.
Small cell lung cancer #= Adipocytokine signaling pathway %12 5@ % ; 2 FHBELERE LT, EHEZE2FHERY> 5
AEE R SIEER LA RIFAZN,; RIM@RERZEREY, 600 pg/mL 69 EATEZR 3T Glu 5 F 49 PC12 49
ARG B A RR AR, it EATRELEERN . B EART I E S RF &L KIERIPARER .
SEHRIA: B AF, FPARE, 2% 25325 GEO 2045 &, 4E A L]
FIE 525 R285 SCHERARIZAD: A X EHS:1002-0306(2025)01-0359-08
DOI: 10.13386/j.issn1002-0306.2023120201

Exploring the Anti-depression Mechanism of Polygonatum ordoratum
Based on GEO Database Combined with Network Pharmacology
and Molecular Docking Technology

JIANG Zhenxu', WANG Chaoxing', WANG Yuliang'?, ZHAO Hong'?, SHEN Yu', SUN Shiqing',
MA Yongzhe', SONG Mingming', ZHANG Yu"*"

(1.College of Pharmacy, Jiamusi University, Jiamusi 154007, China;
2.Heilongjiang Provincial Key Laboratory of New Drug Discovery and Efficacy Toxicology Evaluation,
Jiamusi 154007, China)

Abstract: Objective: This study aims to identify the potential targets and signaling pathways of the rhizome of

Polygonatum odoratum (Yuzhu in traditional Chinese medicine) in the treatment of depression, through bioinformatics and
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network pharmacology, and to preliminarily explore its efficacy through PC12 cell experiments. Methods: Screening for
differential gene expression was conducted by downloading the gene expression profile dataset GSE98793 and relevant
information from the GPL570 platform. Component screening was conducted through the TCMSP database. The "drug-
component-target" and PPI networks were constructed using Cytoscape 3.7.1 software. GO and KEGG enrichment analyses
were performed using the DAVID database. Molecular docking verification of the main active components and targets was
performed using SYBYL-X 2.0 software. After inducing a PC12 cell model of depression with glutamic acid (Glu), alcohol
extracts of Yuzhu were administered in low, medium, and high doses to examine their protective effects against PC12 cell
damage. Results: Twenty-three antidepressant active components and 34 active targets were identified for Yuzhu. Among
the active components, palmitic acid, lauric acid, and (+)-cedrol were identified as the primary active components through
the "drug-component-target" network analysis. The PPI network analysis showed that PTGS2, PTGS1, SLC6A2, GABRAI,
and TNF were key targets. A total of 209 GO entries were obtained through GO enrichment analysis, including 149
biological processes (BP), 23 cellular components (CC), and 37 molecular functions (MF), primarily involving the
Chemical carcinogenesis-receptor activation, Small cell lung cancer, and Adipocytokine signaling pathway. Molecular
docking analysis revealed that the main active components of Yuzhu exhibited high docking stability with major targets of
depression. /n vitro cell experiments demonstrated that 600 pg/mL alcohol extracts of Yuzhu significantly ameliorated Glu-
induced damage in PC12 cells. Conclusion: Yuzhu may exert its antidepressant effects through inflammatory response,
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oxidative stress, and prostaglandin synthesis pathways.

Key words: Polygonatum ordoratum; depression; network pharmacology; GEO database; mechanism
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Table 1 Active ingredients of Polygonatum ordoratum
Mol ID L&A PR
(2Z)-N-[2-( T HAHL) -2-(4- 7 5R ) 2 (2Z)-N-[2-(butyloxy)-2-(4-hydroxyphenyl) ethyl]-3-(4-
MOL010379 HE1-3-(4-F2 -3 F AU L ) TR - 2- T hydroxy-3-methoxyphenyl) prop-2-enamide
MOL010380 (-)-o- AR (-)-o-Funebrene
MOL010395 4',5,7- = FEHk-6- 1 He-8- P A -2 L T 4',5,7-Trihydroxy-6-methyl-8-methoxy-homoisoflavanone
MOL010396 4'5,7-=F23k-6,8-— F B S R 4'5,7-Trihydroxy-6,8-dimethyl-homoisoflavanone
MOL010412 A5, 7- TR - 6,8- T H v R AR L 4'-Methoxy-5,7-dihydroxy-6,8-dimethyl-homoisflavanone
MOL000116 IEFE N-nonanal
MOL001308 TR Oleic acid
MOL001396 + LR Pentadecanoic acid
MOL001739 FISERIGTR Hexadecanoic acid
MOL003047 YN y4] Borneol acetate
MOL000305 ARERR Lauric acid
MOL000332 3-(4-FRHEIHE) -N-[2-(4- 54 ) L LN -2 3'(4'hydmxgﬁ;ﬁ%&ﬁiiﬁ:@?ﬁ?oxyphenyl)
MOL004807 AT R Glucuronic acid
MOLOOS3  (2)-3-(4-F3E-3- AT N-2- (A F A Z AT 2Afmie ()3 (tvdroy- mottons-pheny) N-12-(4-
T A e . 4-[(1R,3aS,4R,6aS )-4-(4-hydroxy-3,5-dimethoxyphenyl ) -
MoLoogass TR 3aS, %’;&%ﬁlﬁi}‘ﬁf{? %32:%%%%%,3&4,6,6%\ : 1,3,,3a,zl,6,éa—hgx;%ﬁoﬁi;%%{ﬁ;}lt]furan'1'}’1)],})2:6'y)
MOLO000666 IECEE Hexanal
MOLO000668 2- B HE g 2-Amylfuran
MOL000669 (S)FEefin (S)-Camphor
MOL000069 A R Palmitic acid
MOL000875 (+)-H A Cedrol
MOL000748 5-52 VB 5-Hydroxymethylfurfural
MOL000749 AT Linoleic
MOL007928 TERRRE AR Liriodendrin
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Fig.7 Molecular docking map of active ingredients
with key targets
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Table 2 Molecular docking results

Mol ID 5 PBD ID Total score
MOL000069 PTGS2 5F1A 6.4987
MOL000305 PTGS2 5F1A 6.0965
MOL010379 PTGS2 5F1A 7.3008
MOLO010395 PTGS2 5F1A 6.5444
MOL010396 PTGS2 5F1A 7.2841
MOL010412 PTGS2 5F1A 6.5651
MOL000748 PTGS2 5F1A 3.1423
MOL000749 PTGS2 5F1A 7.8379
MOL001308 PTGS2 5F1A 8.0192
MOL001396 PTGS2 5F1A 6.2742
MOL001739 PTGS2 5F1A 7.2868
MOL004807 PTGS2 5F1A 4.6034
MOL006384 PTGS2 5F1A 6.8928
MOL007928 PTGS2 5F1A 6.9050
MOL000483 PTGS2 5F1A 5.9043
MOL010380 PTGS2 5F1A 2.6813
MOL000069 PTGS1 6Y3C 4.0339
MOL000305 PTGSI 6Y3C 4.6900
MOL000332 PTGS1 6Y3C 2.6774
MOL010395 PTGS1 6Y3C 45181
MOL000483 PTGS1 6Y3C 43181
MOL000748 PTGS1 6Y3C 2.4364
MOL000749 PTGS1 6Y3C 45138
MOL001308 PTGS1 6Y3C 49128
MOL001396 PTGS1 6Y3C 4.0048
MOL001739 PTGS! 6Y3C 5.1104
MOL000749 SLC6A2 AF-P23975-F1 7.4791
MOL000668 SLC6A2 AF-P23975-F1 5.0805
MOL000116 GABRALI 6HUG 4.1194
MOL010380 GABRALI 6HUG 4.1388
MOL000669 GABRAI 6HUG 2.2841
MOL000748 GABRALI 6HUG 3.0884
MOL000875 GABRALI 6HUG 2.4885
MOL003047 GABRALI 6HUG 2.4300
MOL000069 TNF 7KHD 5.2907
MOL000666 TNF 7KHD 2.1069

WAEXTFERE, Total score ¥ /T 5,
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Fig.8 Effects of concentration of Glu on survival rate
of PC12 cells
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Fig.9 Effects of molding time of Glu on survival rate
of PC12 cells
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Fig.10 Effects of crude drug concentration of Polygonatum
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Fig.12  Effects of drugs on the morphology of PC12 cells (10x)
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