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Abstract

Objective: To investigate the anti-fatigue mechanism of Dendrobium officinale using network
pharmacology and molecular docking techniques. Methods: Active components of Dendrobium of-
ficinale were searched and screened through literature mining, and their action targets were ob-
tained from the SwissTargetPrediction database. Meanwhile, fatigue-related targets were ob-
tained from the OMIM, GeneCards, and Drugbank databases, and the intersection of the two sets
of targets was identified as potential action targets for further analysis. A protein-protein inter-
action (PPI) network was constructed using the STRING database, and GO and KEGG enrichment
analyses were conducted using the DAVID database. Finally, molecular docking was performed
using Cytoscape and Pymol software. Results: A total of 14 effective active components of Den-
drobium officinale were identified, with 377 related targets and 915 disease targets, yielding an
intersection of 57. The GO functional enrichment results indicated that the “potential action tar-
gets” mainly involve biological processes such as the insulin-like growth factor receptor signaling
pathway and epidermal growth factor receptor signaling pathway; cellular components like the
cytoplasmic membrane and receptor complex; and molecular functions such as protein tyrosine
kinase activity and histone H2AX Y142 Kkinase activity. The KEGG enrichment analysis indicated
that potential targets were associated with pathways including central carbon metabolism in can-
cer, non-small cell lung cancer, and signaling pathways in cancer. According to molecular docking
results, the protein structure of the potential action targets exhibits a good binding situation with
the active components. Conclusion: Dendrobium officinale can exert anti-fatigue effects through
multiple pathways.
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2. MRIE A%
2.1 FESEAREYERS RERS

FIH] CNKI AT ZROGHE] “BR R AT WO STHRRAE Pk B A k3 A AL 2 7y A Bl SwissADME
045 P (http://www.swissadme.ch/) , AR¥E 8k Bz A7 it & 173 1 46 7 S5 44 B SMILES 7455, Uil He B 43 1) ADME
SR HREN IR RIS . LB B IEN I (GI-Absorption = high). 28Zj{%(Drug Likeness)H
Lipinski. Ghose. Veber. Egan Fl Muegge /& yes FI%E >3 Jiftidebril, w2k A e F ZE Ry
FIH SwissTargetPrediction %## 1 & (http://swisstargetprediction.ch/), TiEk Bz A7 sk 35 236 1 Bl o FTE (A
FH#E 5, LA Probability > 0.1 A2 4FHEAT % .

2.2. WHEFRLRIREN

1E GeneCaeds (https://www.genecards.org/). OMIM (https://www.omim.org/). Drugbank
(https://go.drugbank.com/) ¥ #s 2 5 $89% 57 it $E s, LA Score > 5 45 1EXT GeneCards %4 4 b 4 55 33k
TR o
2.3, BEERERRNSEMM TR MEEE

£ Venny (https://bioinfogp.cnb.csic.es/tools/venny/) H1 73 7 Tt NI 14 87 IR HE i, R 3P A B A
NIEAEAE FIRE i o R AEAE PR RS ME 7 S N Cytoscape HCPF R4 i i M il — I s 9 455 1]

2.4. EEHEEERAREE(PPI)HIE

FHEAEAE R A3 STRING (https://string-db.org/) £ 4 2 , #Fhiz A “Homo sapiens” , BI{E A “Me-
dium confidence” , HZ 15 EII%EE S\ Cytoscape, 3t HBE T4, ik H Degree fEE A HFEA

2.5.GO M1 KEGG B EE ST

£ DAVID (https://david.ncifcrf.qov/) 5t e HAs 28 6 1 BB S B R A2 30T & 4R 0 i, A Dse
(BP). 4141 53 (CC) 73T LIRE(MF) KEGG . K 73 M 46 - At A5~ & (https://www.bioinformatics.com.cn/),
Xof 6 FFAT ITAAL o
2.6. & - IR - IR - RS - BYIREEE

H KEGG 73 #r4i 3\ Cytoscape X PE sl 4L A M 48 HEAT Ah T8, MBI - i - S0 - o) -
LML IEL, JEXHEREAT AT, GRILHY Degree ERURMIZER, HrhERIHCZEE, HRISCHIER, HT
JREEG TR
27. GFxE

e BUUE R RSy - BE S P& R Degree fEAEAZ AT 3 MR SRR N AT o X . fE PDB
(https:/Awww.rcsh.org/) 5 2 H T 2R OBl 3 DR 6H I 1 25 1 5 25440, 75 TCMSP (https://old.tcmsp-e.com/tcmsp.php)
B e R SRBUE M AL SR A5 R o KR 5RO Pymol #EAT 2 K AL AR AL TR, P L IR 1) 2 1 R 4
FIFNTE M R AL 4509 5 N AutoDock HE47 43 F X, e Bt 245 3 S N Pymol St kATl 4k .

3. R
3.1 REARITEMR Y L IRE

L Gl-Absorption = high, LA Drug Likeness # Lipinski. Ghose. Veber. Egan 1 Muegge /& yes i
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##i > 3. Probability > 0.1 JFRHEEATIRLE, REAGE] 14 DT EEMER Y, 377 MEAEE L. THTERIY

FELRERE I 1.

Table 1. Active ingredients of Dendrobium officinale

=1 REARDEMRS R

MY Gl-Absorption 2R 55 A
2 Confusarin high 65
2-FR M 2-Hydroxynaringenin high 43
RREFEE Isorhamnetin high 100
HEER Liquiritigenin high 100
3,3‘-:%%&3;: R 3,4'-Dihydroxy-4,5-dimethoxybibenzyl high 100
EBER Erianin high 100
T N T Scoparone high 100
AN - Cimifugin high 70
FA AW JIE Y Lyoniresinol high 98
4}%%?%%%2%%% 4-allyl-2,6-dimethoxyphenyl glucoside high 57
(+)-TEHERR (+)-syringaresinol high 12
M 2 Naringenin high 97
POpE S I p-hydroxybenzoic acid high 24
4’4‘-:%%;’4;_: AR 4,4'-dihydroxy-3,5-dimethoxybibenzy! high 100

32. R R BEERBAIRE
KR BIIE 57 SSHEIE [N 971 4, HA GeneCards 4% % 235 4~ OMIM %4} J% 656 4~ Drugbank

Hyi e 80 A, LB R EEE] 915 MIIRHED o REIREE KU A ARTE PR #E S 3N Venny B
HIEE B RIZE 57 NASHE, I B A e RS, WA 1.

BR B A At W57

Figure 1. Key targets of Dendrobium officinale in relation to fatigue
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3.3. EMRS R MEE

4 785 75 1 F SR S5 RS P 4> BN Cytoscape K7 i A G ME A - SR, WIS 2. @i
AnalyzeNetwork 7347 %45 &, 3% B 4 25 K /N 5 Degree 1845 5% . & A] )., H ¥ Isorhamnetin. Liquiritigenin.
Scoparone. 3,4'-Dihydroxy-4,5-dimethoxybibenzyl. Erianin. 4,4'-dihydroxy-3,5-dimethoxybibenzyl iX 6 4>,
53 1) Degree fH i K, VERBESmRZ, FIREIN T REE Sk B A TR 57 I OB R 7

Figure 2. Active component-target network diagram

2. FEMERS - BRMLEE

34. EREMEMESHLER

TETESE & PP M2 B LI 3. 7 Cytoscape H AT /0#rfa, ikt~ 7 W0 R, Wk 2. BEEEItH
R, 3R Degree HBA, A MEZE., H.O0FRREMRF AKTL. EGFR. ALB. ESR1. BCL2. ERBB2.
PIK3CA.
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Figure 3. Protein-protein interaction (PPI) network diagram of potential targets
3. JBTEEER PPI 4R [E

Table 2. Central genes
2. FuLER

B FE[H Degree 5= A Degree
1 AKT1 39 5 BCL2 31
2 EGFR 33 6 ERBB2 29
3 ALB 32 7 PIK3CA 26
4 ESR1 32
3.5. GO 4 #r &

BP.CC.MF ' P {17 20 ¥ H W14 4. BP A& JH 5 A A K R 732 K15 5 38 % (Insulin-Like Growth
Factor Receptor Signaling Pathway). 3 ¢ £ K Kl 52 #4551 % (Epidermal Growth Factor Receptor Signaling
Pathway)%5; CC 7 4 i i i (Plasma Membrane) . 52145 &4)(Receptor Complex)%F; MF A & HBE R
PR IS 1 (Protein Tyrosine Kinase Activity). 4L H2AX Y142 % M (Histone H2AXY142 Kinase

Activity)%5 .
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insulin-like growth factor receptor signaling pathway 4 [
epidermal growth factor receptor signaling pathway - L ]
platelet—derived growth factor receptor-beta signaling pathway - [ ]
insulin receptor signaling pathway [ )
chromatin remodeling 4 .
multicellular organism development - [
protein autophosphorylation - L ]

vascular endothelial growth factor receptor-1 signaling pathway - o
platelet-derived growth factor receptor-alpha signaling pathway 4 @
Kit signaling pathway - 4

(L

[ J

dg

macrophage colony-stimulating factor signaling pathway 4
brain—derived neurotrophic factor receptor signaling pathway
hepatocyte growth factor receptor signaling pathway [ ]
collagen-activated tyrosine kinase receptor signaling pathway 4
vascular endothelial growth factor signaling pathway 4 ]

ephrin receptor signaling pathway -

fibroblast growth factor receptor signaling pathway 4

signal transduction -

cell surface receptor protein tyrosine kinase signaling pathway
peptidyl-tyrosine phosphorylation 4

plasma membrane —logio(pvalue)
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protein—containing complex 20
phosphatidylinositol 3-kinase complex, class 1A 4
presynaptic membrane - 15
membrane 4
postsynapse - 10
glutamatergic synapse -
phosphatidylinositol 3—kinase complex 4 5
synapse -
intracellular membrane—bounded organelle 4
cytoplasm 4
cytosol 1 count
endosome membrane 5
dendrite 1 ® 10
nucleus 4
membrane raft - ® 2
perinuclear region of cytoplasm+ . 30
endoplasmic reticulum membrane -
apical plasma membrane - ) . 40

©r0)

histone H2AXY142 kinase activity -

histone H3Y41 kinase activity -

ATP binding{ @
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protein tyrosine kinase collagen receptor activity -
macrophage colony-stimulating factor receptor activity
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Figure 4. GO analysis chart
& 4. GO 2 #hE

3.6. KEGG BESTE

LB RBEERE S S 5008 121 45, P {E#T 10 FR@EEg LA 5 (KR MRRERHE), 5
JiE A H YA AR 5 (Central Carbon Metabolism in Cancer). =[E/N4il il (Non-Small Cell Lung Cancer). ##
IiE 15 5 38 4% (Pathways in Cancer)&5. ey 3E[A > 10 (38 5% 42 FR L4 3.
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hsa05230:Central carbon metabolism in cancer 4 [ ]
hsa05223:Non-small cell lung cancer - o

hsa05200:Pathways in cancer - ‘ —logso(pvalue)

hsa01521:EGFR tyrosine kinase inhibitor resistance ! 14
hsa04151:PI3K-Akt signaling pathway 12
10
hsa05218:Melanoma
count
hsa05215:Prostate cancer
@ 15
20
hsa05221:Acute myeloid leukemia .
hsa04015:Rap1 signaling pathway
hsa01522:Endoctine resistance 4
10 15 20 25 30
Enrichment
Figure 5. KEGG enrichment analysis chart
5. KEGG E&E A HE
Table 3. KEGG analysis pathways
3 3. KEGG M #i# %
bk B K% AR K %
Pathways in Cancer 24 MicroRNAs in cancer 13
PI3K-Akt Signaling Pathway 20 Melanoma 12
Rap1 Signaling Pathway 15 Breast cancer 12
Central Carbon Metabolism in Cancer 14 Proteoglycans in cancer 12
Ras Signaling Pathway 14 Acute myeloid leukemia 11
Non-Small Cell Lung Cancer 13 Endocrine resistance 11
EGFR Tyrosine Kinase Inhibitor Resistance 13 Gastric cancer 11
Prostate Cancer 13 hsa05207:Chemical _cart_:mogenesw—receptor 1
activation
Focal Adhesion 13 cAMP signaling pathway 11
MAPK Signaling Pathway 13 Chemical carcinogenesis-reactive oxygen 1

species

3.7. &9 - R - BR - S - YRR

¥ KEGG 7 #rgs b P AERT 10 FR3 % S FLAR I RN 7R BE v MR Rl /0 B S X 2 P, R Ay — i -
A - 0y - i B, WA 6. FEE ] AnalyzeNetwork X HE4T 404, 1EHL Degree {E 1T 12 3]
VENTEIREE R, R 5 ORI EE, SR CHHE R AKTL1. EGFR. PIK3CA.
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Figure 6. Disease-pathway-target-component-drug network diagram

6. Ffm - B - ¥ - BT - BAHIARIE

3.8. FFIELER

TEPERCT - B2 R 2% 1] Degree {ELFE44 Bl 3 M B2 M IX Y Isorhamnetin., Liquiritigenin. Scoparone,
1E PPI 148 ik H ) B RS N AKTL. EGFR. PIK3CA. 4 FXHE4E LI 4, B2 L 4 1
3 X AT AT AL, WL 7.

Table 4. Molecular docking results

® 4 DFIEER

KR TEPE R S
AKT1 Isorhamnetin —2.66
AKT1 Liquiritigenin —4.48
AKT1 Scoparone -3.33
EGFR Isorhamnetin —2.57
EGFR Liquiritigenin —2.93
EGFR Scoparone -3.74

PIK3CA Isorhamnetin -2.51
PIK3CA Liquiritigenin -3.87
PIK3CA Scoparone —2.73
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Figure 7. Molecular docking

B 7. HFatiE
4. g

BT T LRI, 57 LB K 2 T, RS AR AU R R A RO, Tk
PRI 2504 T RS SR S5 [4] [5]. AKBIFEE]T 14 MR GBI EEEERS, HP e 23, 28

HME R FRERS. B SRR S IS EAS 2) T 57 MBAEER A, REE A E
FHEE S PPI M4 K75 AKT1. EGFR. ALB. ESR1. BCL2. ERBB2. PIK3CA % 3:[Rmlfe 24k A
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fRL R 7 B R B . ARYE GO i BIgs SmT ., (EBk R A g oy i fE . AR AR T T,
JiE By AR A KR 265 SEs . R EKE 240G 5B RIE T EHEEH: HMRAs 7, 4
JR AR GG SR RN T EEARH: TR T, B AR RS . A H2AX Y142
BT SE(S S B R IE 7 EEAE R . ARYE KEGG AW HI4E ST 4, 7Rk i A ety o it f2 b, e
R AR AR /NAE M | EE R S SRR SRR TR . IkAh, A GO 43 #T Al KEGG 41
Hrivgh B a] LLAE 2, 415 (Cytoplasm). JE HH 115 5 i i (Pathways in Cancer). PN 43 Wi Zj(Endocrine
Resistance) 7 £ MR K S5 .

WFFRM, B ARHTEE R & A ZMEIR GG, R RERG]. HER[T]. MEESE]
-7 R R [9)55 8 T KA AW, TEPUE T THRYE T EEAEH[10]. Hrb H BRI AR 48 M2
VAL, IR RAATIRE, SR AEE/KT, WU o7 Rt R B[11]. MR RM T &R LS A PiE L
TEVEARBR I = IR FEAEM[12], — D7 AR /NGy TUERT AT B 8 A5 I A RO [13], 55— 7 T ReiE
R RN T —E N EL B R, KIERZFWIEMAIER . LR psy vl R TR B A e 55 1l 2
HORHE 7 EERE 4],

1E PPI W25 fif5ide t () L P, AKT1. EGFR. PIK3CA BUOMIGRER, b AKTL (LRI 2R &
F B)& AKT Bl 20— R, XRREE AN B, 241 i A K AE g i 2 1 SG B i [15] -
WEFL R I, AR T i IE 3h AR 2% DL A S 4l i A KB 25 5 T A %6 T EZEWE A [16]. EGFR
(R AR T2 4E) 2 7 Stk Erg— N IERH[17], 24 EGFR SHERAL &5, K LlR Bt —
A7 XORBOE N (s S, JRilid PISK/Akt. Raf/MEK/ERK Fil JAK/STATS &N (5 545 S8 4%
PPEARIGTE . A AriEBI[18]. PIK3CA (TR JLRE-3- I (A0 5 o) /& —Ph g A ol I Tk UL 3-8
g o (PI3Kao) AL FE (P LR [19]-[27] - PI3Ko & — i i A7 75 AR T, mIR b am A S5 A0
1730, BAw (e e h R AE 9847 [28]-[31]. GO FI KEGG MM HISE R, 4UI (Cytoplasm). JeiE H ()
1% 518 % (Pathways in Cancer). P47 24 (Endocrine Resistance) =/ ME A £ KRR S 5. 41
Jii (Cytoplasm) 2 — N1 24 i FEL R 200 A 5 (60 455 240 PR A ) ) Bt o 26 40 s 72 110 2% B B2 2 R85, 1A
MuThaerz Ly, Hh e kA KRS RIV[32]. FdE - K15 518 i (Pathways in Cancer) A] LA it £ Fig
RS MNUARLE GG sh, Bl (e dbanfasbsE . B, 1228 KA. M4 K. 408 T SRR G ) SR
bRz - ) A A [33]. PN 4T 24 (Endocrine Resistance) i & 2K BT A R AT B 5 B 55 A <[34].
AR 5 R A B T e S [ AR R M A A S B0, AN S /N BRAA PR A S AR, AT RETE Bk
B A i 5y il AR R HE T EEEH .

AR YA FU I X 25 2 3 2 5 oy B A A A BT VR T B A AT DU 2R . 2Bk EIT
P57 R o AHR AR FARIRAAAEIR KR PR s 2GR IR AT, AT REAELE SR 20 Lo R B, DA

T 3595 5 LR B i )5 5
E ST H

2024 ST TG B 2R S R BRI 25 B K E A AR I 250 H R I H (S202413643034) .
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