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Abstract

Objective: To explore the potential mechanism of Areca catechu-Amomumtsaoko-Magnolia offici-
nalis in the treatment of upper respiratory tract infection through network pharmacology. Me-
thods: The active components and targets of drugs were collected from TCMSP, BATMAN-TCM and
SwissTargetPrediction databases, and the targets related to upper respiratory tract infection were
collected from GeneCards database. Through Venny2.1.0 platform, the common targets of the two
are obtained, and PPI is constructed through STRING11.0 database and Cytoscape 3.7.1. The main
active components and core targets were screened by Cytoscape 3.7.1, and then the enrichment
analysis and molecular docking were completed by Metascape database and CB-Dock database,
and finally the visualization was carried out by micro-signal. Results: A total of 16 active compo-
nents and 190 common targets were obtained. According to the Degree value, 10 active compo-
nents such as Quercetin, Procyanidin B1, Daucosterol_qt, Eucalyptol and Neohesperidin were the
main active components and 10 core targets such as TNF, MMP-9, STAT3, AKT1, TGFB1 and PTGS2.
Enrichment analysis suggests that drugs may play a role by affecting multi-biological processes,
cell components and molecular functions, PI3K-AKT signaling pathway, relaxin signaling pathway,
NF-kB signaling pathway, cAMP signaling pathway and FoxO signaling pathway. Molecular docking
shows that the main active components are bound to the core targets, and most of them are strongly
bound. Conclusion: The potential mechanism of Areca catechu-Amomumtsaoko-Magnolia officina-
lis in treating upper respiratory tract infection involves antivirus, anti-inflammation and enhanc-
ing immunity.
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1. 51§

I SRR G R R e R PIR AR G S AR IR (R RE IR B L, 70%~8006 (1) &8 2 Hi¥
TGS, T EUPURF N, R AE EIPCE R R ST L RAARORIL (1], BT, 350 Ff
g Zi AT A 63 M ARG TURNEEM, W AR 23 A, HrP GfE 51 bR E G IR TE
By BROWEE. IR EESE[2]. MEME - FUR - BAN,  (EZR) ThESE BRI, BORAT BER, K
7B F AL S E R A AL GR IG T N2 [3], 4840l FAE E PR IE G T Isa N
R /NGHE[A] M AR SR [SIHTIE BRARIG YT /N )L ERPISGE A T R UL, (ER WIRARTTL. SE Tk, HoGiEid
W 2 2B EE XA - FER - JEANGTT _EIPIRGE G AR R LSS T 7T
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2. M5 %
2.1 1EHP - BER - BEHMNEMRIEAESRREL

1) #E TCMSP [6]%#E  (https://old.tcmsp-e.com/tcmsp.php), 4371 LA 3 Bk A 245 B P SC A FR NS 2R ] ,
I & I ilH] FH 2 (Oral Bioavailability, OB) > 30 124445524 1% (Drug-Like Properties, DL) > 0.18 [7], ik
AP - B - JEAR b A PR R R A0 B AR R B

2) X T ORR R BAEHHE AW AYE MRS, # AN BATMAN-TCM [8] % # &
(http://bionet.ncpsb.org.cn/), LAZGHNZFR R A, K2 % B 4 F A A5

3) KT ARAEHE B R BB A 25 EE YRy, DA 2D 454 EL Canonical SMILES i, A%
Swiss Target Prediction [9]%¥E [ Fh HE4T T

4) G FR BTG LS B A FHSE R

2.2, EPFIRIERE AR R E A IR EY

N Gene Cards [10]%5#f % (http://www.genecards.org/), LA “Upper respiratory tract infection” g
WRHTA R, I 2 WIE Score KT AR H FREE fUy L EIRGE IR U AH S S

HE R HIREUK PP MR aIHE

1) K250 25 S HOR R AL Venny2.1.0 P&, SR LFIBE A b B
2) ¥ LR S E &SR STRING11.0 [11] %k 4 P (https://string-db.org) 74 % & 1 AH H{F A M 4%
(Protein-Protein Interaction, PPI) [12], #A¥FKiE N “Homo sapiens” , #/N HARYE FH BIME 5 5E
“highest confidence” (>0.9), H A& E I NERIN,
3) K3 PPl R EdE S N\ Cytoscape3.7.1, AN & T EBAT M, FHxd AT T AL ab 2,

2.4. PP MERFRIMN T 5403 S 3R

FIFH Cytoscape3.7.1 H1 A B fif}: CytoHubba, % PPI W& HEATAZ O 88 S AR A0 br, 152k - FER -
JEL At S5 1)L PR S G PRI A O B

2.5.GO B KEGG BREE ST

H LR P 5 4% Metascape [13] %45 /% (http://www.metascape.org/) , % H i3k 47 4 #) it 72 (Biological
Process, BP). #4Hfi5k s> (Cellular Component, CC)A14>T IhfE(Molecular Function, MF)3E K Ak 18 GO
(Gene Ontology, GO)TZh#ef KEGG_PATHWAY 1 5% i 5 [A] 15 5 [K 2 1 L 42 i (Kyoto Encyclopedia of
Genes and Genomes, KEGG)iffi i & £ 77 7

2.6. tEEE - ER - Bb - FBERS - EIERERE S MEiaE

F1 CytoScape3.7.1 #yARHE - I - JEAL - 3G PE 7Y - L RPIRIE G R 2%, FIHTA & T R4t
> AR FHAE R Degree fB, JFARYE Degree {B i i 1% CoE FAE iR A5 245 2001 E 25 1O -

27. S FRHEWIE

N\ RCSB PDB [14]%# % (http://www.rcsb.org/), LA Scientific Name of Source Organism >4 “Homo
Sapiens” . Polymer Entity Type & “Protein” #1 Refinement Resolution (A) < 2.5 Jyffiik 261, Tk OE
FHEE S8 A ) PDB #8230 SE N Pub Chem [15]%##  (https://pubchem.ncbi.nlm.nih.gov/) 3k B 254 )
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FHh, ERF

Ui R R 1) SDF #8 R ooE. ¢ J5iE N CB-Dock [16]44fE FE (http://clab.labshare.cn), 3244 54k
3EAT 9T, FEARYE Vina Score B PEU#E 25 5 1 o 1K) 45 & 9, e B8 2 EdE S A E[17)
F & (https://www.bioinformatics.com.cn/) i 4T AT M AL AL FE
3. &R
31 tEM -ER - BEfh - AR RS

M TCMSP %3 )% . BATMAN-TCM %4fE % A1 Swiss Target Prediction %54 25, 75 255 4 5/ kR 8

AL ERTA BN 2 AN 1), BE GRS 16 4. 13 FI4E F S0 SR 81 4>, B 238 A,
JEAN 334N, EEA JEALIRAGRE AT 216 1.

Table 1. Active components of areca catechu-tsaoko-magnolia officinalis
1R - BER - EFNEMR S

%% i WEWATR i = KIR
BL1 WLN: 60VR BVO6 MOL010482 DrugBank
BL2 EPA MOL010485 DrugBank
BL3 Resivit MOL010489 DrugBank
BL4 ZINC03860434 MOL001749 DrugBank
T
BL5 DNOP MOL002032 DrugBank
(62, 10E,14E,18E)-2, 6, 10, 15, 19, . .
BL6 23-hexamethyltetracosa-2, 6, 10, 14, 18, 22-hexaene MOL002372 SwissTargetPrediction
BL7 Procyanidin B1 MOL000004 DrugBank/TCMID
BL8 ent-Epicatechin MOL000073 DrugBank
CG1 ent-Epicatechin MOL000073 DrugBank
cG2 (4E_, 6E)-1, 7-bis (4-hydroxyphenyl) hepta-4, MOL000074 DrugBank
6-dien-3-one
CG3 beta-Daucosterol_qt MOL000085 DrugBank
R cos Daucosterin_qt MOL000092 SwissTargetPrediction
CG5 Daucosterol_qt MOL000094 SwissTargetPrediction
CG6 (-)-catechin MOL000096 DrugBank
CG7 Quercetin MOL000098 DrugBank
W HP1 Eucalyptol MOL005970 DrugBank
=
HP2 Neohesperidin MOL005980 DrugBank

3.2. EFEIRGEREAE XA
M Genecards 4 ZE453 3] 7515 > b RPN B G AH JCHE 55 .
3.3. 1ERP - ER - BEfbd - FIEIGERGRH S PPI 4%

8T Venny2.1.0 “F- 5 Al Cytoscape3.7.1, fHEIFREE(ILE 1) B - FIR - JEAM S - b PFIRE &
AL [FIHE AT 190 ASFIREME - B - JEAMRS - RRRIRIE YA i PPI Zg (LI 2), By B AR YE
Degree {H, H/NEIK, %ML I0PHE17 52, Degree (B A HI A FRAT .
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T, EWT

Figure 1. Wayne diagram of areca catechu-tsaoko-magnolia
officinalis-upper respiratory tract infection target

B 1 fERE - ER - BAb - EIFIRERRELEE

Figure 2. Areca catechu-Tsaoko-Magnolia Officinalis-PPI
network of upper respiratory tract infection target

2. 4HS - BR - EAh - HIRIGERILS PRI Ik

HO-FE RN BRI

3.4. tEEE - ER - BANAT EIERGERRRDE S

Table 2. Core Target Information
2. mLESER

H4 2R MCC
1 TNF 543,630
2 IL-6 543,630
3 MMP-9 543,630
4 CASP3 543,630
5 STAT3 543,620
6 AKT1 506,420
7 TGFB1 486,350
8 HIF-1a 480,460
9 IL-18 479,740
10 PTGS2 452,860
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i1t Cytoscape3.7.1 A B 1 CytoHubba ffifl, LA KEE [0 FE(Maximal Clique Centrality, MCC)
bRAE, FRE HHET R AT 10 ALK - B - JEANAYT LIPIRGE R AL AT, B TNF, IL-6.
MMP-9, CASP3. STAT3. AKT1. TGFB1. HIF-la. IL-18 fil PTGS2, #Z.CHESERINE 2, HOEE
AR 2% L] 3.

Figure 3. Core Target Network
3. BLER R L

3.5.GO M KEGG EEShER

JE it Metascape $04 FE ¥ GO & 425007, 73 BB - 4L - JEAL 190 AMEFHHE ST GO &£ #rah 1
120 %k, BT 20 2T AR (L 4. P55 R 6), ¥ KO 4l B RIR 4> T IR %o 4 g 4 M )
SN G RE SN TR A FH S AR I R s 5 S L SR A A MEURN 4 M 25 M LSS e 7y : 5 S DNA 454
HoRRT S A MG LS G A B R S AR 4 S S T DhRe

133 KEGG & &4 Hr 45 R 40 5%, e AT 20 24T R/ (L1 7), Horh i J PIBK-AKT \#A 5t 25 \NF-xB.
CAMP. FoxO %5 5 i@ .

G0:0009725: response to hormone

G0:0009410: response to xenobiotic stimulus

GO0:0071417: cellular response to organonitrogen compound
G0:0002237: response to molecule of bacterial origin
G0:0010035: response to inorganic substance

GO0:0070482: response to oxygen levels

GO0:2000147: positive regulation of cell motility

G0:0008285: negative regulation of cell population proliferation
G0:0003013: circulatory system process

G0:0010562: positive regulation of phosphorus metabolic process
GO0:0071407: cellular response to organic cyclic compound
G0:0050878: regulation of body fluid levels

G0:0048732: gland development

G0:0009991: response to extracellular stimulus

G0:0050727: regulation of inflammatory response
G0:0009636: response to toxic substance

G0:0008283: cell population proliferation

G0:1901654: response to ketone

GO0:0043068: positive regulation of programmed cell death
G0:0048660: regulation of smooth muscle cell proliferation
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-log10(P)

Figure 4. GO analysis of common targets-BP
4. HE$E SR GO 747-BP
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GO0:0045121: membrane raft

GO0:0042734: presynaptic membrane

G0:0031968: organelle outer membrane

GO0:0005667: transcription regulator complex

G0:0098797: plasma membrane protein complex

G0:0098552: side of membrane

G0:0031983: vesicle lumen

GO0:0045177: apical part of cell

G0:0098978: glutamatergic synapse

G0:1905286: serine-type peptidase complex
GO0:1904813: ficolin-1-rich granule lumen
G0:0031012: extracellular matrix

GO0:0048471: perinuclear region of cytoplasm

GO0:0097180: serine protease inhibitor complex

GO0:1902911: protein kinase complex

] G0:0043209: myelin sheath

G0:0005813: centrosome

G0:0005925: focal adhesion

GO0:0031253: cell projection membrane

GO0:0005635: nuclear envelope

0 5 10 15 20
-log10(P)

Figure 5. GO analysis of common targets-CC
& 5. HEFE A GO 2#7-CC

G0:0140297: DNA-binding transcription factor binding
G0:0019901: protein kinase binding

G0:0019904: protein domain specific binding
G0:0019207: kinase regulator activity

G0:0042803: protein homodimerization activity
G0:0005126: cytokine receptor binding

G0:0008227: G protein-coupled amine receptor activity
G0:0016491: oxidoreductase activity

G0:0019902: phosphatase binding

G0:0046982: protein heterodimerization activity
G0:0002020: protease binding

| G0:0004672: protein kinase activity

| G0:0004175: endopeptidase activity

| GO0:0030594: neurotransmitter receptor activity

I G0:0016922: nuclear receptor binding

| G0:0020037: heme binding

| G0:0140296: general transcription initiation factor binding
| G0:0005178: integrin binding

| G0:0030291: protein serine/threonine kinase inhibitor activity
| G0:0004935: adrenergic receptor activity

0 5 10 15 20
-log10(P)

Figure 6. GO analysis of common targets-MF
6. HE¥LZH GO F#-MF

hsa05200: Pathways in cancer

hsa04933: AGE-RAGE signaling pathway in diabetic complications
hsa05207: Chemical carcinogenesis - receptor activation
hsa04151: PI3K-Akt signaling pathway

hsa04020: Calcium signaling pathway

hsa01524: Platinum drug resistance

hsa04071: Sphingolipid signaling pathway

hsa04926: Relaxin signaling pathway

hsa04068: FoxO signaling pathway

hsa05323: Rheumatoid arthritis

hsa04024: cAMP signaling pathway

hsa04064: NF-kappa B signaling pathway

hsa05202: Transcriptional misregulation in cancer
hsa05415: Diabetic cardiomyopathy

hsa04726: Serotonergic synapse

hsa05031: Amphetamine addiction

hsa04910: Insulin signaling pathway

hsa04148: Efferocytosis

hsa04611: Platelet activation

hsa05204: Chemical carcinogenesis - DNA adducts

0 10 20 30 40 50 60
-log10(P)

Figure 7. KEGG analysis of common targets
7. HEEESH KEGG 77#7
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3.6. tEEE - R - B - FBEM S - EIERUERAE R W

i3 CytoScape3.7.1 F4ZE HEAE — FIR - JEAN - W TERY - RIPIRGERGHE fi 25 (WL 8), %M %%
BIFRILA 187 /N1 R 34,782 5Lk, BT BT IRYE Degree {i, HH/NEIR, 448 S ZLIRZL 5 i3k
1TBLE, Degree fEMCRBICURIRLL. MHIEVER D BER %, Hd% Degree HAHATHFHA, WA AT
10 HVEPE B 1 O B B (W3 3).

Figure 8. Areca catechu-Amomumtsaoko-Magnolia officinalis-active ingredient-
upper respiratory tract infection target network

B 8. 4%HS - BR - b MRS - EVEIRGE R S

Table 3. Main Active Components of Areca catechu-Tsaoko-Magnolia Officinalis

3. 1EMR - R - BANEREMS

He FEEMERS Degree
1 Quercetin 152
2 Procyanidin B1 47
3 Daucosterin_qgt 32
4 Daucosterol_qt 32
5 Eucalyptol 27
6 (-)-catechin 12
7 WLN: 60VR BVO6 10
8 (4E,6E)-1,7-bis(4-hydroxyphenyl)hepta-4,6-dien-3-one 8
9 Neohesperidin 8
10 ent-Epicatechin 7
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3.7. FFNEEIELER

Bk CB-Dock ##E S 24> T x4 O E 9), MWHE NN AT —4.25 keal/mol, FE it
5O S B AN, 1KTF-5.0 keal/mol, B RIFHLE &M, /NF—-7.0kcal/mol, B A5RZIMLEE
PE[18], 25 TR UMM - B — JEAM EBVEME R 51097 _E PSR A O R S B S A, HORER
e TETRE

Procyanidin B1

e 1 -+ [ NI -+ - D 0

- DoDnnn - B
Daucosterin qt—ﬂ -7 ﬂﬂm =77
10.3 .

Daucosterol_qgt - =i -6.9 [Elo8 HH HAGENE .7 -—4
Eucalyptol- -65 -55 -7 -55 -54 -6 6 -44 -47 -56
(-)-catechin m
WLN: 60VR BVO6 - -7.2 Y
(4E,6E)-1,7-bis(4-hydroxyphenyl)hepta-4,6-dien-3-one - -6. S -8. -7. -8. -7. -6.
wer 0] - IR R
ent-Epicatechin - -6.7 ﬂ -7.9 HE 73 64 ﬂ
L g u
= = s
= »

PTGS2

Figure 9. Thermogram of docking between main active components and core target molecules

9. FEFEMM T SO RS T REAE
4. g
EpGE IR G B TR SR MR RN PPROE S R R DR, MR E AR T
TG 5, DL RV PR BB R A B W, L O AT B S [19] 0 b AP B et A1 if v
TNF-a. IL-18+ IL-2. IL-6. 1L-8 SE R VLR FmFiA, CDA4+. CD8+55 T 4 WA F#(K[20], #5riEEnl

ST PISK-AKT £ 2 300 PR 222 [20], TR - 2058 — A Lo A SR K
TRUBH AR, A7 R A .

4.1, f=HB - ER - BAMREBRFRE RS HERE]

RERP - BEAL - JEAL - VEVERC - ERRPIRTE R G U 2% R B, AR - BRI - BRI R EEE A Ay
Quercetin. Procyanidin B1. Daucosterol_qt. Eucalyptol. Neohesperidin %5 &% V8 7 1EH .

Quercetin 2 B HASA AW EE Sy, RMIFPOES MR . PRRRWEEE. SRR, WRESA
FHIEI[22] [23] [24] [25], mradad i AKTL BIREHH] PIBK-AKT {55l E[26], AHF7RY,
PIBK-AKT {5 ‘510 % A 18 15 55 22 Mo 25 (10 52 1], IR BES5 RNA FI1 DNA Js 25 (10 45 B Y 37t Js 25 ) FO VA e 1
YA K[21], Quercetin i&HEH] EANH] TNF-o 55 T A AL NF-«BRel A HJ3EL, JFi/ 1IL-6 HIFRIL,
ORI R FEE S5 B UK S IEAHC[27] [28]: Procyanidin Bl 22 MyRAb &4, Ge/EH T NS4, BA
FEPLIL-6 #01] IL-1p8 S4B+ = HI1EFH[29], A9, Procyanidin B1 R BH 240 S 22 4 (42 2
R B AR P 32 22 o) A F R ARIE SRS, H BT v M IR BEAR A, 7T Re 2 d@ ik #] NF-«B 5 5 I8 K
EPL R AERI[30]; Daucosterol_gt & g-7 SSEEHEE LAY, AW FLRY, HaT4pH] 1L-6 Al IL-18 FIRIE,
HEEE R RN, /e e $6358[31]; Eucalyptol & —FE btk &4, AWHFREM, HXIEg &R
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FHh, ERF

G MEBR H AP . PrEALIE[32] [33], mI4MH| LTB2. PGE2. IL-1f8. IL-6. TNF-o fl TGFBL K]
FEAE[34] [35] [36], HouP MAEREEKR TR il 48 v T (AT B A HHIVEI[37]. b4k, IERe iR AT ISR
T, M50 PG B 0 R AT B 5 R [38]; Neohesperidin 2 —FPEy 25tk &4, AWFeR, H
X e 2 BHPE B PR AR e TR 2 I B, B Sl A B A . IbAh, ERER T ), BETRE AR
7 20 B O 40 B B PR AT TR R AZ AN B L A5, 4Ry CDA+FI CD8+4 A 55 [39]

4.2. 1=HB - ER - BANGTT EFFIRE R SIE B A E R LS

KEGG EHENITEEREKH, P - B - JEhbh 2 M s lid PIBK-AKT. A NF-xB.
CAMP. FoxO &{5 5 il % K IFIRITEH .

PIBK-AKT 15 5 i@ %, Bt AR I E 2S5k 2 —[40], K4 FIFIRIE RGN, PIBK-AKT
5 I AT R O R B A A T A S AR ) A B R LA S e [41] [42] [43], HAEBEREUE NF-xB
IV RIER T IRIE[44]. AR, R ARZE RN H AT A2 I8 OSSR PIBK-AKT 15 5858
R f1I[40].

Fast 245 5K, & —Fp DA st = AE N BRI (E S es, AR, MR Eim MMP-2 i
MMP-9 [f)33i£[45], T MMP-9 J& 75 5 44 K 7 70 s 1) B8 R -1-[46], wlKE 1IL-8 1 IL-18 ¥4k, AT Zm
R EERE . R B PR AR, T A REER R . 4 O R A BR TR RIS AT B 2, BERS 15T MMP-9
FIF= 4471,

NF-«B 15 5%, £ TIRHEGLH) J e B T SR E AT, T 3 T 5 20E . S hE A B B s e
TR Ko WOE G I NF-«B vl R 2 R 7 WH5%, W TNF-a. IL-18+ IL-2. IL-6. IL-8. iNos. ICAM-1
Z5[48] [49] [50], TNF-a AFAERBI “FR” , AIiFER R RAE R M[46], 1L-2 5 5 1% [ N FITE 39 25
R BHRR[51]. AR, WER RGN RUE P] E NF-«B $£14[48] [52].

CAMP {5 5B, XFK PKA R4, AR, cAMP AP 17 al P85 200 SO [53], 40 240 A
Tl FWRAARTR AL VR AR RS [54] AR, IR cAMP 1) #7480 5 IEAHC[55], cAMP
M AT 5| IR A 22 oI B M Ay AL i K [56]

FoxO {5 5 i, B RNREAS SYRER T, BRFET. GRS AR,
AN AT [57]. FoxO B AFAHS 4 ANTEA FoxO1. FoxO3. FoxO4 fll Fox06, FoxO1 &y Akt F
JERH, PISK-AKt {5 5 B R IEGE 5, AI{E FoxOL BRI MAZ N BB BIM, 2R ZeHESim e, Sk 40 i
o, AWFFER, FoxO1 ] 4 M K11k [58] [59] [60].

4.3. 1R40 - ER - B P EZFEMTH S FIHERIE

TR AR, B - AL - B R B MA@ TNF. MMP9, STAT3. AKTL. TGFBL,
PTGS2 5% Ul s RAEIRITVER

TNF 2 —FP 2 AN 7, 7ERAE. AR T MaE gt b R 2ER, EWELT, AR
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