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Abstract

Objective: This study used network pharmacology to explore the main active ingredients and po-
tential mechanisms of Phyllanthus emblica in the treatment of clinical refractory disease GA and to
provide a scientific reference for the use of Phyllanthus emblica, a Yunnan specialty medicinal plant,
in the prevention and treatment of GA. Method: According to the “Guidelines for Network Pharma-
cology Selection”, the main active ingredients of Phyllanthus emblica and their related protein and
GA-related pathological targets were obtained using network databases such as TCMSP and Dis-
GeNET. Venny2.1.0 was used to obtain the set of Phyllanthus emblica and GA targets, and then a PPI
network was constructed. The core targets were obtained using Cytoscape 3.9.1 based on the MCC
algorithm. GO and KEGG enrichment analyses were performed on the targets further. Results: A to-
tal of 18 active ingredients of Phyllanthus emblica and 39 targets in the intersection of Phyllanthus
emblica and GA were screened and obtained. The most important degree values in the PPI network
were TNF, VEGFA, and MAPK14. GO analysis showed that Phyllanthus emblica in the treatment of GA
involved biological processes such as positive regulation of microglia differentiation and apoptotic
cell clearance. KEGG analysis showed that the key signaling pathways of Phyllanthus emblica in
treating GA were the Toll-like receptor signaling pathway, NF-kB signaling pathway, and IL-17 sig-
naling pathway. Conclusion: This study revealed that quercetin, luteolin, kaempferol, ellagic acid,
and other important functional substances in Phyllanthus emblica could reduce blood uric acid lev-
els and alleviate uric acid-induced arthritis reactions as potential molecular mechanisms for the
prevention and treatment of GA by regulating key inflammatory immune signaling pathways and
protein targets.

Keywords

Gouty Arthritis, Phyllanthus emblica, Network Pharmacology

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

98 UPE DG 48 (Gouty Arthritis, GA)A&—Fh HH 2 FhDE 238 BRI, FL R 32 B2 S5 DR A4k P9 PR R AR
ZALUL S HAR R S B RR T =, 51 R PR IR 58 74 (monosodium urate, MSU) AR T~ 511 1 ORI B
W, SRR AE 1] R 2 5 i IR e PR IR LAE SRR 22 29 14%, I8 R 22 0.86%~2.20%,
MRS AP B T GA BRI mik 80%LL E[2]. GA MIRBRIEZFEURAARIER, FEOCTRE
REATIUT, PR TAERCRAR N R A TE & R (3] IR 5 B TR 7 VM 5G4 (1 25 0 R OK AL
A B AARPT 9 25 A RRE B MR R A5, B AR N R ITACR, EEiE S kE™ENIFGE
DhReMG S5 RIE (4]0

RETF XA LA RER R AR, LS, NIRRT T ERE YR H T (Phyllanthus
emblica LY [5]. 1EFE (&) (CRFEHRE) (TH&EET) ChieAR) ShRmaxat
FHCE, MEENE (CRRENE) HEMRE THRHE ISR, EESFEMERNE E6]. AR
BaRAHTFHERSEL. Pk, PiE. PiRE. IR, PRS2 EER7]. G RRE, mMARH
TR IR B RERS B T 404 MDA-MB-231 4R A KA, & H 7 HA 5= ALIRERRBUR[8]. 7ELA
D7 2R N BE M R Ay It /N R SE S0 v, R H - RIS B AT LRI /N BRI AR 4E40 9] IAE A B AL
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BORARH T HEARBIR AN B A R ER, FEPUEF 4t . SURTEIEI 2. BUARERSYEARID . BT
ST AR A TIE RUR[10]. ARSI R SRS B PRI AR K 24 3807 SR R W R H 7 A BRI
i PRI IR AE JORE . BURSEIERT, D9 TR R SG T 23R 48 10T B . 1 S 25570 i
TG, 3 67 LR R S5 -

R LB 2 10753, TR E iR TR KR SS T 2 e R, BRI iR R R SR %
B AENLE, TSR AT S A H 387 A 1T R AR S %

2. BIRESHKH
AL P BAE LR B PR AL, 25 1

Table 1. The database address used in this article

1. ANSCRR R R R

Hs AREICE N
TCMSP https://tcmsp-e.com/
Pubchem https://pubchem.ncbi.nlm.nih.gov/
UniProt https://www.uniprot.org/
Swiss Target Prediction http://swisstargetprediction.ch/
Super-PRED https://prediction.charite.de/
PharmMapper http://www.lilab-ecust.cn/pharmmapper/index.html
DisGeNeT https://www.disgenet.org/
Venny?2.1.0 https://bioinfogp.cnb.csic.es/tools/venny/index.html
String https://www.string-db.org/
DAVID https://david.ncifcrf.gov/
Cytoscape https://cytoscape.org/release_notes 3_9_1.html

3. A&
3.1. R EFEUE Y BB LATHE

HRAE BB R R ) (28 23R4 PP ke D7 iR R ) AT J5 SR 28 23520 AT [12] 0 FEHH 24 RR 2 BR 3
Y& FE 5 43 H7°F & (traditional Chinese medicine systems pharmacology database and analysis platform, TCMSP)
iR “RHT” . FH TCMSP #¥E EH EHR & o R I . #E55 J ADME (Wi, 73040,
AU HEHPE BT AR S B [13], BAOIRAY)FIH B (oral bioavailability, OB) > 30%F12 24 ¥4 45 #1 (drug-
likeness, DL)>0.18 &I ATIiE 5, 19 EIRH 7 & & A R85 - FFIH Pubchem FEA #I R H
T UK I TR 43T 2 PE i N HVE (simplified molecular input line entry system, SMILES )5} 45 #4 B4 S04
(structure date format, SDF), {7 Swiss Target Prediction J&. Super-PRED JZ 1 PharmMapper 2 - 7l
BB N B S SR IR AT, TR S A R — i N B R 44 (gene name), FIJ A UniProt 2 )5 48
—HE, W5 A Excel MEEE, WERH TR 49 - iy - A7 B E.

3.2. RN XD REREERRLFE
¥:2% DisGeNeT $di 72, #5217 “Gouty Arthritis” , PA4FH “Homo Sapiens” ATfiE &1, fifiik
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ST TR A5 9 XAE ST RAR R AR A, K2R 45 R Excel YL B JF 25 B S A5 R HE mi Hudha e

3.3. EBARE{EMZ(Protein-Protein Interaction Networks, PPI),
HUERBFHERS - BX - BRM%EE

FIH Venny2.1.0 ¥4 e 45 20 A B850 AH DR SRR EE D4R, et RIE . WSO
RUTIE PPL R AR A AH B OC RIEAT RTARAL, BRI 25 3 ASC7E 98 B V8 A AR A o K S SR
BN String R FE, FREVMA “Homo Sapiens” , X A AEEBEN 0.4, HAMSECABINE, H50E
B AT, SREN PP 485G & . FIH Cytoscape 3.9.1 A Z5W) - By - i - B A ZE &, HR¥E Degree
R /INGR 1 B O A, TR VR (TR Degree (EER A 180 fUBE 2, B A& Degree /1N,

3.4. EEZEHF(Gene Ontology, GO)THEEER T HFIREBEESEFHATH 2B (Kyoto
Encyclopedia of Genes and Genomes, KEGG){5SBRESE ST

B KU ST R AR H TR T 5 S N DAVID $E ZEHE4T GO 434 1 KEGG 430 #7, XT T 20 4538
P%{E Cytoscape 3.9.1 #AFIHEAT AT AL 3 #T o

4. &R
4.1. EMRSRELTFEER

iid TCMSP Bl FERT R AR H I 225, LA OB >30%, DL>0.18 bRkt sy, itk
ARG 18 Ao WA 20 Zad bRt A b 3 5 I B = 52 1005 45 3 25 M08 A1 1304 4
Table 2. Collection and screening of chemical components and targets of Phyllanthus emblica (oral bioavailability > 30%,

drug-like property > 0.18)
2. REHFIUFRS RESWESHEOREDFIBE >30%, L4 >0.18)

o WA 47 BUAAE S T
MOL006806 Phyllanemblinin A 72.44 0.33 RETF
MOL006826 chebulic acid 72 0.32 REF
MOL000569 digallate 61.85 0.26 KETF
MOL006821 (—)-epigallocatechin-3-gallate 55.09 0.77 KHEF
MOL000492 (+)-catechin 54.83 0.24 RETF
MOL006796 mucic acid 1,4-lactone 5-0-gallate 52.26 0.27 &HF
MOL006793 mucic acid 1,4-lactone 2-0-gallate 49.56 0.31 2HET

(2S,3R,3aS 4R 4'S 5'R,6S,7aR)-3,4,4"-trihydroxy-3,5'-
MOL006799 bis(hydroxymethyl)spiro[3a,4,5,6,7,7a-hexahydrobenzofu- 48.46 0.31 FIER
ran-2,2'-tetrahydropyran]-6-carboxylic acid
MOL000098 quercetin 46.43 0.28 2HET
MOL006802 phyllaemblicin A 45.63 0.77 RHEF
MOL005983 leucodelphinidin 43.45 0.31 KREF
MOL006801 phyllaemblicacid methyl ester 43.09 0.73 FIEER
MOL001002 ellagic acid 43.06 0.43 REF
MOL000422 kaempferol 41.88 0.24 KHEF
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ik
MOL006824 o-amyrin 39.51 0.76 KHEF
MOL000358 beta-sitosterol 36.91 0.75 KHTF
MOL000006 luteolin 36.16 0.25 KRHEF
MOLO006812 Phyllanthin 33.31 0.42 SHT

4.2. R R TR KR R R THiE

IZMH DisGeNet ¥#i/%, EHHEZET L “Gouty Arthritis” JyH#ia], 2EHR5 9 KU SC S 4 AH e 1 4e
i, R BIFFEFRUERIRE A 197 A BT 25010 1304 NEE S 5 RO% I 197 MRS BCCE, BRI H

TARTTRRAESCHE RAHE R 39 A, ILIE 1.
GA
YGZ

Figure 1. Venn diagram of targets of intersection between Phyllanthus emblica and gouty arthritis

I FEHFESRRMEXTRZEERFEE

43. EAK - EARMEEIEAMSE R

NI LR TIRIT GA ISRREE AL KR TIRTT GA 1) 39 MEERL R _EA% % STRING Hidfs
[, fRIRL R Z AN PPI [, ANFEBUEKDREA RS, A ARER IR ME I, 11 iR g4
R ST RMERNLME, BHZ RE LR WA A TR AR, W 2 s

44. FHF - LAY - B - BRI KM E K20 [ R TFiE

WA T YIS S . (RIS S GA HIREN ¢ ZFFE M, [FI7E Cytoscape3.9.1 4
R AR, JES IR T - EW - A - AT RINZE ], W 3. R4S MCC ik, 453115
B 1AM R, BIERIRICER Degree BUEMA, %4 A GA ISCBMERLGER, 42519 TNF. MAPK 14,
VEGFA. IL2 % 11 MZOHE T, WK 4.

4.5. ThEEEE ST

BRI R SCTT R ZE 5 7\ DAVID #¥i e, 7373817 KEGG 1@ & &0 fil GO Thhg'sE
L0, I Cytoscape 3.9.1 BAFHEAT i AL EE, SRAFAHOCEE RN T o

(1) KEGG 8 & 50 HT. R H 7R KM S0 s B MIEE G 1F 71 %, B4 Toll-like 52
A5 5. NF-«B {5588, IL-17 {5585 LKL TNF 5 5 @585 GA M<iifE 5@, K s 3%
JE7R P AEHE 5E AT H5 0 KU G TT RAH G5 5 .
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Figure 2. Protein interaction network analysis of Phyllanthus emblica in the treatment of gout
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Figure 3. Network diagram of Phyllanthus emblica-compound-target-gouty arthritis
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Figure 4. Core target map
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Figure 5. KEGG pathway enrichment analysis results
5.KEGG BB EEDIER

(2) GO DyRe'&E A HT. AR H T F AT R AR I AUE &1 GO Thfesk H3kih 189 %%, 4 142
SIS RREAE L 23 AT UIRe Sk B 23 SR 2K H o Wl 6 B, Ho RS R 3 B X VEGF
O P L P B AR A RS2 AR 5 3 RS A R A0 I A P TE g 5 s R T A R IR RS L I
BRI F32AR-2 (5 Sl AN, AR BRI M DS, B F(C-X-C
B ECAR 2 PR IR TS AR S R B K e R IR S A AR . SR -DNA 24,
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caveola. MERFTMURLIE . /MR s 73 ALIRE T 200 B R 4l 5 - MAP SBEiEE . MAP RS i
PE. Hsp90 AL & CREALG. AIKEESME. EAMELSS 5%,
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@
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Figure 6. GO functional enrichment analysis

6. GO NEEBE ST

5. #Hig

AV FE NG 3 B H (R B IR TR R S5 A I E ML . @it TCMSP ¥R BE, ik 3kss
VIR A MY (D) LIS RS A RSy 18 AN, BEAERR I A AR mT LA B 4t e
FO T A ST R R B 72, ARG I 2 P B R R K14 AR T S0 10 R/ TR R T2 P 3 R P HE it A
A NLRP3 323 6 oK 2403 o SRR IR, ) i 36 PR 8 ves PR R T S AR B [ 15] -7 §58 P T LA 3 3ot 41
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il FH 230 % PRI TNF-aos IL-18+ IL-8+ 1L-6 254 sl it 25T & IAEFH[16]. 1L &M@ s N miR-21 KIE,
1A SOX9 FIAfEHE LPS % 1 C28/12 U3 5E, Fblanfai s, WEE R R[17]. (hEm 5 KRREE
B RS Y [E] 400 ) 2 A S A TR P, AR 2R A R B S A A B R P, R B SRR AR 18] A
WM, FEAE FHBOKAL Y BE X IR B P se i, AR EL R il R TLR/MyD88/NF-«B i i ik
2 IR AU 5G9 BRI A 9 SB[ 19]

7E DisGeNeT a1 R SCTT R I 3E s, UM SCTT 28 5 H P L E A S 39 1.
IXLERE SR R EH IR TR X ST R ITETERE . 12 Cytoscape3.9.1 FAF4E & MCC Hik, 158 7 &H
FIRIT IR ANE ST A% O T 11 A4S, HP R E 22 TNF. MAPK14. VEGFA. IL2. #{ifi] TNF-o.
IL-6 55 28 REAL I AT AR AICIR AU 5GT5 28 S HUA 45135 [20]. MAPK 14 BEM% 1 17 24 B B4 858 R RIS
PN SN S EE A A TR R E AR, HH] MAPK 14 ()55 RERS ARG AR 8 X 1 BRI BRAR AE
RII21]. TERTTREF Y, T VEGF FIRIE, WBE M AR, 7T AR ST R B H MR [22].
N TL2 25 A HE R 7 1I7KF, AT CARRARHLAA 5 5E [ [ 23]

BT RS RN 11 39 ML EEE A, #4717 GO 7+ fl KEGG &7 #T. GO 4K M,
SEFEIN S ZE 5 VEGF WU I ML A Rz AR K RS2 45 5 8 B OGT PA) B 248 R A PR 9 TR g 1 L R Tt
TEBRI IR . I N AR 32 R-2 (5 SIS AE F DhRE. KEGG & & Ta KLY, RH 14
TEIT IR E ST K R e 2 R E SR, E B Toll-like 32 4A(5 5iHE . NF-«B {5 5i8#. IL-17 {55
TP DS TNF {5 506 . A0 7038 0 o 25 14 0 A PE DG 2 4 55 1Y Toll-like 52445 5 il . NF-«B 55
T P S5 Al B T LA RS A ) 2 i S 8L DA AR I R R (1 4 P, 33 T 2 81 77 Y IR 1 4% A i [24]
W72 2R BH Toll-like 52445 5 1@ H (1) Toll-like 5Z4A 2 A1 Toll-like 521k 4 25 7 B F R R IALE
AR &, JEHRAE R R AEIA[25] . T R SG TS 98 R0 1 £ 22148 2 — N Toll-like 2 4% 2/Toll-like 5214 4-
NF-xB 15 55 G0, 108 BRI ET - R IL-18 MIFRIE[26]. R0 T 18 51 FR BN B 40 ik 55 06
I, Toll FEZAAKEA & TLR2 il TLR4 AT LR BIIX L A, FRRE TS 5 s, M3 IL-18 1
FEAE[27] [28]0 X EERFiE— PR R SORE B, S EUR RPEITT R IEIRERIN, W2, S AN
THRERRIG o X LA JE IR 7340 T DAk SR 0 Hofth Se e 4 p, b MR B A SR 40, T R — A B g
FEISOAEIRES, AT AR AN ZE K 25 [ S2[29]

6. &g

WHARM, SR LRm . ARRE R R RS IR IR, i 2O R 2 I E0AR
TNF. MAPK14. VEGFA. IL2 AJ g &R H 71077 XS RIIEAEIRITHE AL Toll-like 324445 T 18
NF-«B {5 5#H. 1L-17 {5 5@ LKL TNF {5 5 BB ES(E S5 @5 8267 m XA R 0ER, W4
HFVRIT R IRE ST R R 250 5. ZEBEREHN .. WANART IR T A H 7897 GA RIIBAES THLE,
NGB TR T 25 .

E&InE
=B W BB SR & ——IEE 0 T AWEE T F 0, 20151C001 .
SEHk
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