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Abstract

Objective: To investigate the molecular mechanism of Phellodendron in the treatment of uric acid
nephropathy (UAN) by network pharmacology methods. Methods: The active components and cor-
responding targets of Phellodendron were obtained from the Traditional Chinese Medicine System
Pharmacology Database and Analysis Platform (TCMSP) and Swiss Target Prediction. The targets of
UAN were obtained from the GeneCards database and the Online Mendelian Inheritance in Man
(OMIM) database. The intersection of drug targets and disease targets was obtained using the
Venn2.0.1 platform and imported into the String database to construct a protein-protein interaction
network, which was then imported into Cytoscape3.9.1 software to construct a “drug-active compo-
nent-target” network. The core targets were screened, and the intersection targets were imported
into Metascape database for gene ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway enrichment analysis to reveal their potential mechanisms of action,
which were then visualized in MicroHIS. Results: A total of 20 effective components were identified,
and 554 targets were obtained. A total of 1540 targets of UAN were obtained, including 172 inter-
section targets. 33 core targets were selected from the PPI network. GO analysis and KEGG analysis
showed that Phellodendron may mainly regulate multiple signaling pathways to inhibit the synthe-
sis of uric acid and reduce the expression of inflammatory factors in the kidney to treat UAN. Con-
clusion: This study uses network pharmacology analysis methods to predict the active components,
key targets, and action pathways of Huangbo in the treatment of UAN, reflecting the characteristics
of traditional Chinese medicine in treating diseases, such as “multiple components, multiple targets,
and multiple pathways”. It provides a theoretical basis for the study of the pharmacological effects
and mechanisms of action of Phellodendron, and confirms the feasibility of clinically using Phel-
lodendron to treat UAN.
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1. 5|

JRERYE"E 97 (uric acid nephropathy, UAN) SRR & R BR IMUAE B9, A& BT AARRERS AR 25560 10 5 B fR
TR 8 TH s RABADIRES, FBURR SR TUR T g MNEBEES BB, 91 KB /NE KA 5T A 1% B,
FEUEIE MR REBEAS R, AN 51 A T 1) — ZHIm R SR G AE[1] [2] Herp GRSt PRIERYE B . 181 IR
BRI 78 SRR B ARE[3] . IR B2 RBUNKI. AR, mIlLE, B EEAERIONER. MRk
PRAGL PR FRIGAURI[4]. U5 KBl A 0T JRBRYE B 3 R 9, AR 2 3 B v [ 24 0) PR R 5 9 ) I
PRIT Y], NHBTR 2. Horp BLBR b 2556018 9T PRI 1 B 0 1 BIF 94 52 %1

BOMIMRE, PREIE, FIAE. B2, HAEREE. BKEE. BREASDM5]. ARSI
T, BEMAET 2R I7I09T UAN I SCREEERIE £ R A (6] LA 9T R B AR UAN KR B B 1R y7 1
H, ATUABRR IR R, e/ PRER #5726 B IERIUTAR, IF B AT DA B 120 TNF-a. COX-2 R PR F 3R
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i, AT B IEER 3 (7] (0 H AT F3EAETT UAN (G 085 R FBLSI R 72 MG A A2, s
2% PP I M H A RO A RIS R FE AR LSRR FE S AT UAN B FI LA, DA e PRAIAR
KL FRME RS E .

2. AR GE
2.1. BHAYMS REHETHL

FH TCMSP %4 # (https://old.tcmsp-e.com/tcmsp.php), B\ OB > 30% (H Ik “E 4% B ) Al DL > 0.18
(GRZIE) AT S5, K R BEAA RSy - RS & /%53 1) Pub Chem Cid £ Pub Chem %4 & b AT H0 &,
RAHEIEA S Canonical SMILES %5, #73JC Pub Chem Cid JU7E TCMSP %dfs v F 8345 T A
I 4544 1 Bk (http://www. veclab.org/web/alogps/) tH 5 3L SMILES %5 . #£45 2 FrA 4 1) SMILES %
S5\ F] Swiss ADME %4  (http://www.swissadme.ch/index.php) , 7 H B By “High”
KUMERDAH A “Yes” WA RBIT « FRRE T I K B4 SMILES %53 A\ Swiss Target Prediction %%
0 2 R B AT A A P A R, 500 R AR T 23 s A B0 o e i AR A 4 ASORER2 ) Uniprot 556
B AT SRR A AL

2.2. UAN ¥ S5 %%

FIH OMIM #¥z#EF1 GeneCards 4 %2, LA “Uric acid nephropathy” . Noc#ial 1T H0 2R, K15
UAN ARG 55 o AR ST 562 Y Uniprot 5 X6 #8 pk 33047 2 AT YE AL AR FE

23 BEBREAR - EEREEMEREE

FIH Venny2.1.0 (https:/bioinfogp.cnb.csic.es/tools/venny/)%F UAN AHIEH#E &5 5 A AH S HE S k4728 |
Wpt, SRAFACEREE S, JRR TR 45 BB Venn BIHTE U2 . RS TN String HlEE, SR
PR E A “homo sapiens” , HAWSHUELRIFERIN, 19 23HAT UANIBERE B A - SEER A
YEMI% . B )5 H S\ Cytoscape3.9.1 - F| ] Centiscape2.2 41t 5 4% () Degree . Betweenness {# .
Closeness fE LASRAH1Z W 2% (1) % 0o B £

2.4. GO BESTI KEGG SSBREENIT

P AL B 5 N Metascape 204 EHEAT 0T, B EIM N “homo sapiens” , P>0.01, #RJEMKIKIEAT
“GOTERM_BP_DIRECT” . “GOTERM_CC DIRECT” . “GOTERM_MF _DIRECT” GO &/ Al
KEGG {5 5B & 4001, DA M/EH T UAN B AEYERE R e (S S im g, IR 45 B #4118 Pvalue
BEATEFHET Al DR E AR B R 2 0.

3. &R
3.1. REEMM S RGBS NTELER

TR 251, AR ALK BRI BENNETERSr4L 23 N0 P46, FET-5E B0 P 50 B A T 0 38
A 3 A, BAEIIEBITEIERSSE 20 A, 080 S 5 A 2 M40 A5 1403 >, TR
Uniprot 5 T ARiEAL J 25 8 J5 45 2] 554 M e .

3.2. UAN Sl S ieRE R

L Gencards. OMIM #7373k R UAN [FHE £, L UAN 7E Gencards 54 PR A 2 51 1359 4>
FE . OMIM %l e vh A R 21 200 ME AT, HELRIA IF K L HE R 155 1540 P . K011 )5 1340

DOI: 10.12677/acm.2024.14112935 707 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14112935
https://old.tcmsp-e.com/tcmsp.php
http://www.vcclab.org/web/alogps/
http://www.swissadme.ch/index.php
https://bioinfogp.cnb.csic.es/tools/venny/

B, ENE

s RS UAN BRI 5E, o Ag SRR 172 A, 22 Venn B, WK 1. FREEERE S
Cytoscape3.9.1 #ift, MWy - SR AN, KA OERBAERLAY, SOZEBAERHMNE
B sy s BRI RIIR F R R . Herp8 ok, AR S FIFE mi B 2L, WL 2, AR ¥
FEAE KA, Tk G o PO AE I ZAL S, W& 1o

= UAN

1368
(71.2%)

Figure 1. Venn diagram of the targets of Phellodendron in the treatment of UAN
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Figure 2. Phellodendron composition-intersection target network

2. HIEHS - ZERE LM

DOI: 10.12677/acm.2024.14112935 708 I PR = 2 3t


https://doi.org/10.12677/acm.2024.14112935

EWL, &WE
Table 1. Information table of important compounds of Phellodendron
=1 EHEEUEMERR
VLY HOCAARR OB% DL Degree {i
hi HIER 36.86 0.78 43
h17 i e 3= 46.43 0.28 43
h14 FEAE B 64.6 0.65 42
hé Mz 40.19 0.28 40
h10 SR AR 34.18 0.78 39
h5 SR R AT 35.86 0.44 38
h16 FERE R BT 35.77 0.59 36
h4 pp sl ] 43.29 0.77 33
h18 =N 53.83 0.77 32
h12 RYET 35.64 0.81 31
CYP11B2 GYS1
AVPR2 LIPA
ADK NR1I2 F2 P2RX7
CNR1 COL18A1
i S poN1  ELANE ooy mmwpi2  CPT?
COMT EZR
SLC5A2 PGF PIK3CG RAF1 NR3C2 ALOX5AP
NOS2 NTRK1 CCR2 MMP1
TTR RPS6KB1
RBP4 INSR NR3C1 PDGFRB TNFRSF1A HCAR2
SNCA CYP1A2
NAMPT MAPK14 MAP2K1 MMP13
SORD ABCB1 MMP2 IGF1R FGFR1 MMPS
TR CCND1 PIK3R1 Y
BCHE PTPN11 LYN CCR1
PSEN2 {iERD ESR1 NOS3 .
AT MTOR HIF1A CASP3 MAPK1 pIMEd <
CYP2D6 PPARA MET PSEN1
GABRAS ABCG2 IDH1 PLA2G7
NQO1 AKT1 EGFR ARG1
TLR4 GSK3B
cehig CDK4 FLT1 TYMS
CA4 MMP3 HMGCR ADAMTS5
72 PPARG SRC RAC1
HTR2A PARP1 PIK3CA S
PIK3CB APP
SHBG 2C9MPO PTGS2 MMP9 JAK1 e IRAK4
CYP27B1 B STAT3 G GCK
MCL1 PTPRC
GABRG2 FASN CTSB MTNR1B
aLoxs A RER EREE2 ST RKca
PGR datiz MAPKS
AGPAT2 SELE CDK2 GABRB3
cypactdOX4 cbc42 PTK2 IAKSS| conr
SYK
mapr R ALK A T
PR\ CWIA PIKSCORE CDK1 PYGL  CAZ
HDAC6 CYP1A1
TYR ITK
GABRAT1 ADRB2 o XDH AOC3
DRD1 PYGM
ALPL EDNRA ALDH2 AKR1B1 SLC22A12
TRPC6 PIK3C2A
DUSP16 GABRA2 BDKRB2
Figure 3. Protein interaction network of potential targets
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3.3. B SY——UAN 215 PPI &I

F AN UAN A2 SEHE 3828 2 String 200 R B 247 /MEB/EL A, JES\ Cytoscape3.9.1 14
##, 5K 3 78, 4 Cytoscape3.9.1 HF|f Centiscape2.2 ffifi# it 15 Degree {f. Betweenness {f .
Closeness {H it — & HT G #3 BB AVATT UAN [ CHEHE 21 33 4. FFHI Cytoscape3.7.0 H11 “Network
analyzer” {0 RHBERE 5K PPI WEEFEAT 0 Ao Ap A ANl 4 o, 99 SUBCR B2 Z | B IR

W2 B fUBR 2
MAPK1  PPARA
MAPK8 MAPK14
MMP2 ESR2
APP NOS3
HIF1A ESR1
KDR PTPRC
AKT1 SRC
ICAM1 NR3C1
PPARG e
ERBB2 PIK3R1
STAT3 MTOR
PTGS2 HMGCR
EGFR CASP3
TLR4 ABCG2
GSK3B CTSB
CCND1 ... FASN

Figure 4. PPI protein interaction network of key targets
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3.4. ERAEFGO)ERSMMRBEEMEFEANE B (KEGO)FSBEERS

FIH Metascape $di kAT 73 #r, 193 KEGG @K 217 2%, @S & BE RIERIERS . e d
HIE A JRME S PISK-AKt {5 S IHEE . W HIBH T B BRI BK R AR R AL 535 78 AR AH S R02 7 B I e
EGFR M BRIl #1771 24578 L AGE-RAGE {5 5 38 B 7EWE PR HE AOE th AU T AL 2 8088 - RIS 10
el S ML 5. 2% H IHT 20 25 DU IE 2L

£ GO AW sk e s Hrad B b SRk 4% H 3t 2728 A, e Bl i 26 B 3L 1933 A, 7 T Ihfe sk H
36193 4, A A% A 3L 115 A AR R 7RI RN . AR T AT R L IR
AR RE 1B AT WA AU AR . A S S S NSt S s A 4L 5 32 R 51 AR
FEAVEZE R B8 BRI REEERAL; 70 7 IhRE R IE R IR A MBS 1, MRS NS4k Bis 1 &

FHAERE TR AR RS s 555,

% 6.

#ok HIET 20 A& F N =& —HIHIRE 23, K

DOI: 10.12677/acm.2024.14112935

710 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14112935

B, EWNE

50
45
40
35

count
[ ]
[
{ ]
]

—logo(pvaluc)

30

25

20

30

40

50
I BP
Bl CC
B MF

25

20
Gene Ratio

El0arps T By
dug,
TRIQugy, o 5,

Apoq u,
ccnohw\o 810y, P

Pathways in cancer -

PI3K—-Akt signaling pathway -
Proteoglycans in cancer -

Lipid and atherosclerosis -

Human cytomegalovirus infection
Focal adhesion

Endocrine resistance 4

Kaposi sarcoma—associated herpesvirus infection 4
Chemical carcinogenesis — receptor activation 4

9 Jo
Osdin gy O8ar Teapnyy,
220 dngupyg X
Slipuay P
euiopo,
Yer ourig;
iz

T oy,
o 1quroy,
2014330,

Hepatitis B

Prostate cancer

HIF-1 signaling pathway 4

Pancreatic cancer -

Prolactin signaling pathway
VEGF signaling pathway 4 ®
Non—small cell lung cancer- ®

=
=
==]

Central carbon metabolism in cancer -

iy

EGFR tyrosine kinase inhibitor resistance -

=
E=)

RAGE signaling pathway in diabetic complications 4

T T T
o o o
Q =

o
(d)o150l-

AGE-
PD-L1 expression and PD-1 checkpoint pathway in cancer -

5. KEGG {

Figure 5. Enrichment analysis of KEGG signal pathway
&
40 A

Kemyed

[&]
=]

i A 2 J

|

Molecular function

711

Cellular component

&—E

6. GO ERE A {F S

Biological process

Figure 6. GO gene ontology analysis three-in-one diagram

[&]

=]

DOI: 10.12677/acm.2024.14112935


https://doi.org/10.12677/acm.2024.14112935

4. ¥1ig

PREGVE 53 (UAN)ZEARL I 2 27 R AT R MR8, ARFEIRIRRIL, PIHJET “URM” “Piis” “BnE”
W, HIRNLZ AR ERRSE, WIS IR 22N S SN Aom, 2 RIS DhReskn], FFAA BRI
MRk, AREFESIN[8]. EHINEMERMERE M, KTIEE A, ZIBIT NERRITSUL RN 22,
H5 UAN SRR BT R B3 A B BRRIR IR IAE R [9] . EAREEMITEINIR b2 T UAN, {H3
B RO FE R PLH IR A A AL, AW 0B S 23071, RIUEMIETT UAN [T ENLH .

K 2 273 AT BNTIATT UAN [ LIRS, “BME 808y - I ERE A7 BRI R AR T
UAN FIZ OB R IE R . MR 2. BRiEmR. IWEISE R DR SRL0ms . R RRNEET, =&
WA B — R e, B PURM . PUA BTN TR . B 5T SR B R R AT DA i SO0
K7 (IL-18+ IL-18)FIFLER I ZBG(LDH) 1 Lif, FF3bampiyd r-8 1 BCL-2 FRIA, M IRER 75 5 (1
B A AR5 [10]. A/ NBERR B E R I ST A, BF 5T B /N BE BB ) s PR IR I /) B
fEH ) XOD. URATL. GLUT9 Fl NLRP3 4 i /MARII0E, AT A 21 4 PR R A0 B I CRA IR A [11] - i
B F S — P RAR RIS, BAT BRI BUEAE T, v LAAS E B B IR ORI AR 52 B R AR [ 12] .
WF R AN R AT LA 3 ABCG2. URATL. GLUTY ik Kk f o i nd A Ak B (XOD) ], M i 4l ik
P BRI B R AT SR 5035 v PR IR ML 5 9 [13] 0 R Uk P DAL B0 2 B0 i R R P B PRI I 8 E TR
THRILENLHIRIRTT UAN.

TS A AT PP SR SN 28 15 2% 088 U HE A T RIEE A8 Aktl. EGFR. STAT3. SRC.
CASP3. HIFIA. PPARG. MMP9. PTGS2. ESR1. Aktl %ifih N2 Akt £ %2 - 75 & R & A W5 i 1)
EAIAZ —, WEFONE BT B. BFURPRIRTE BN R R Akt Rk RN, 58 A E R
P SN EE[14]. IR BT R I AKEL SRk /N BRCF B0CE LR 4R AN B /NS 25 0 A 9k 5 [15] - EGFR A2 3R %
AEREFRZAFER G2 —. EGFR 1EBNEHI S /NERFIE NE Rz Rk, F8:H RN EGFR g2
A ST B IR [16]. HFFCIESERE T EGFR nT LUE I 3] TGF-pL A5 5 4% 5 A 98 LA S AR 3t J /> 7k Y
PRIGAN 2 7 Tl BRI 55 UAN IR B17]. STAT3 & — M3 S S aE R 7. STAT3 il i
T WA G HE R KSR S | MR AR IR0, BIE U R WA STAT3 5 05038 v R B2 IR A1 JUE 48 0 A K [18]
P UG AT LA IS 2 R A ZHLHEVE T UAN.

GO ThREE T4 REY], FMIEIT UAN IMIBTE S S5 T 2N EMI B SRl sy, Wk
TR, o, FEAEYSFE IR B EARIEXS R RN BT AR . IR TR R AR
2 IR AT RERR EAR U AR . X B S0 IR S AR s FELHAE DT T, 2R E AT IR, R
PELERIIR. R BIEDIRAN RAE 2 a4t M7 B R P IE A S SO R 32 B0l o 1 1T B R A RS A 1, it
A WEEEEYE . RO ARSI . AW S S SRR TR, DAk
I, TP REIE 1T DA b7 T 3R R AE TR UAN FRITIER

KEGG {55l 45 i, HHATT UAN RE g ERRERE. P ME AR, PISK-Akt {5
TIEEE . NI T B BB BK S FEREAY . IR VT PRI A DS HES i E R . EGFR R 2 R I 0 1) 71
M 257 . AGE-RAGE {5 538 B AE M PRI T ACIE VR A A B0 - 2RS4k . T I 45 % 1% . PIBK/AKt
s R MG S @, TR R RIRE LS PISK/IAKL {5 50, M2t 25 K1 TNF-a F1
IL-18 MR, 5 830 B 1003 2 Ik 45345 R0 B AL R 47 e, B 228U UAN R 2E[19]. AGE-RAGE 155
T % 2 PR U 5| R IR B TR SR AL P ) (AGES) 5 H 2 AR (RAGE) 4 &, 13111 51 K — R A M. 1 —F S
S FIE . R UAN KR RAGE 32 GRS L T2 S B fif) . RAEMZF4E46[20], H AGE
(RAGE)Z M 5 H LA I 45 A 7 B BELE 23 rh 5| 2 A0 BN BFI IS M 28 0, B2 S BUE DhRgkk[21]. B,
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