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Abstract

Objective: This study aimed to investigate the potential mechanism of action of Chenpi (dried tangerine
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peel) in treating diabetic nephropathy (DN) using network pharmacology, thereby providing a the-
oretical foundation for its clinical application. Methods: The active components of Chenpi and their
corresponding targets were identified through network pharmacology. Disease-related targets for
DN were retrieved from the GeneCards and OMIM databases, followed by intersection analysis to
identify shared targets. A “drug-component-target” network and a protein-protein interaction (PPI)
network were constructed to elucidate core targets. Gene Ontology (GO) enrichment and Kyoto En-
cyclopedia of Genes and Genomes (KEGG) pathway analyses were performed to explore potential
biological processes and signaling pathways. Results: Five bioactive components of Chenpi (fB-sitos-
terol, naringenin, geranitin, hesperidin, and nobiletin) were identified, along with 61 overlapping
targets associated with DN. The PPI network highlighted key targets such as PPARG, PTGS2, BCL2,
ESR1, SRC, and MMP9, suggesting their central roles in the therapeutic mechanism. GO and KEGG
analyses revealed that Chenpi may exert its therapeutic effects by modulating pathways such as the
AGE-RAGE signaling pathway and smooth muscle cell proliferation. Conclusion: Chenpi likely treats
DN through a multi-component, multi-target, and multi-pathway mechanism. These findings pro-
vide insights into the pharmacological actions of Chenpi and support further clinical and experi-
mental validation.
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Analysis Platform, TCMSP, https://old.tcmsp-e.com/tcmsp.php) & 2 1 245 5 J A e il 43, FEARHE E AR ZE 4
FH £ (0B%) > 30%. 2524514 (DL) > 0.18 fbruEdmik. 51 H Pubchem %ds 2
(https://pubchem.ncbi.nlm.nih.gov/) & 2 H %5 B smile 45, /£ Swiss target prediction 4 &
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PRI AR I T (B0 0 F R 42236 1 T3, % Relevance score KT45F 7 ML SN N BT 5 .
OMIM %4 & (https://www.omim.org/) & — 56 T N K EE I Fs A& I 25 & Y8 &, [AIFE, DL “Dia-
betic nephropathy ” g < 1] 1 47 1 2 SCHE AH S 0 ko 430l K 200 26 mh SRR B B (R4 ., g
—3BiE M Excel #EH 3R T4 B0 95 3 4 S B (I [F) Entry 1D), AT 45 BI85 BRI 55 998 6 I Fr) 4 326 R 45
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Table 1. Basic information on the effective drug components of Chenpi

1 BRAYAIRIERER

Mol ID TR LB OB (%) DL
MOL000359 sitosterol B 36.91 0.75
MOL004328 naringenin T B 3 59.29 0.21
MOL005100 5.T-dihydroxy-2-{3 hytlroxy-4 methoxypheny) FIHAR 774 027
MOL005815 Citromitin P8 86.90 0.51
MOL005828 nobiletin IR B 2% 61.67 0.52
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7E GenGards %4 FE%i N\ “Diabetic nephropathy” #2231 4805 MR AT, Z:BRAH M (Relevance score)
KT 7 RREEE, 193] 1269 ANFE FR-I5 B 995 03 # p . OMIM 4 2%\ “ Diabetic nephropathy ” 464 51| 257
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Figure 1. Venn map of Chenpi-diabetic nephropathy targets
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Figure 2. Drug-component-target map of Chenpi in the treatment of diabetic nephropathy
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Figure 3. PPI protein interaction network
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Figure 4. Core targets of Chenpi in treating diabetic nephropathy: GO molecular function analysis
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Figure 5. Core targets of Chenpi in treating diabetic nephropathy: GO biological process analysis
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Figure 6. Schematic diagram of the core target signaling pathway model of Chenpi in the treatment of diabetic nephropathy
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Figure 7. Enrichment analysis of KEGG pathway in the treatment of diabetic nephropathy with Chenpi
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A FUE TN 4 2 B 2 R A3 TP e R, IR B2 T TR R ' 5 (O PR R ) R TS TE A FE LA AT
T RGN, o TR R 2 PE RO (B )R R MR B2 B B R 3R B 145 i
b A A FH 928 T RE R 15 B PR B . WFFE T Sl it TCMSP Bids e i He I B 1 2 B 1 ik o, 9F
FIH Swiss target prediction ~F £ Fl H & 72 /E FH#E A5, [RIAS A GeneCards. OMIM ¥ 555 £ 45 22 3K HOHE JR 974
B AR OCHE i, MR T RS 61 NILEIRE SR A M LS . DI E A AR 4 TR PPARG.
PTGS2. BCL2. ESR1. SRC 1 MMPO &5 JCHEHE a5, A 2R SCHR R LI b 8L 57 0 R o V9 P A Je I
AN B BORN 2T 4 AL R T Py B A% O TR A

T A W T A 1Y T PO 52 A4 (PPAR) A& — AR e i R 1, AE R A RN 2 AE 1A 1% B OB o
7E PPAR &L AH, PPARG (X AR PPARy)) iz Zik T B /NEk . 30 i Rz g "B /N 1) SR B4 B A | Rz
YHAAZ R [10], FE AR RIEIC A R [11]. AR FEHRE R I E MRS N R 40 R iR D Refsts, T
Dife R ARk 2o A B S PE S (ROS)FERE R M TR 1, kI 234t M AN ZH 231455 [12] . DAL,
FATRT DA FAH AR, 8 R A O 1 IE LR AR T el A, LR R A Th RERRAS, T RE S B0 R
W RARREE . HAh, AW RIRE PPARG HUH 22 0035 1 2 40 Mo i [ 1 175 5 ) 2R A4 Th BE B A [13] -
X IR B 2R G- VE F AT RE 2 PPARG XUAH PR 73 2 4T 453 405 () S L . S AN B TR 3R A,
PPARG i ik AU AT A ATL X 4 PR B s 2 B E DR AP VR [14] . A B FRUESE IR B 3R, BR R i)
BREMERST, i PPARG/CD36 & A2 #fil i i ftHL, T Jk e 2 Bk ok FEAEAL [15] . PTGS, MR A
BE(COX), AL VUMEIR A BUAT B IR 2R W GBI R, SR MR AR B S R4 R 7, COX A WAl [F) T :
COX-1 Fl1 COX-2, KEMWFFTEKY] COX-2 it ik 5 0E R B 1k R A ok, i) COX-2 ml /b &gl
FE AR, FFIEERAT Y 10 405[16]. A3 BF 70 % D 25 5 3 ] ) S A 22 e R AR B 6 STZ i S/ iR
R PR B0 1) R AR R R R, AL 5 R R o S SR R TR4%E PTGS2/ACSLA 15 Sk AH K
[17]. # A 7E Wistar KGR B 40 o A A0 b R B AT Jd . COX-2/PGE2 1 % i i S8 A SR 7 B AR 4P 1B
[18]. 2k )i 4 J8 2 1 BE (MMP) RERE [ AR At 0 K5 5T, LR TR 285 B JUR 03 0 55 W JR s ' 1) R i ML 1)
K[19]. MMP9 FEHE FRA B s 1) R LIS ATE A2 338 . JR MMP9 ¥R B2 b &k AR AE ke 1 2
FURMIRAEZ BT, 1L MMPO ZKSF- 5l ek jE S % (eGFR) 2 FAHC[20]. LAk, MMP9 bR o] i 2
OG5 R PR IR L0 PR 0 A B R SRR . TR, MIMPO b BRI B SIS W ) RT SE AERR S
Yi[21]. AR R ATHIE] MMPO. 875 S A SR Ik e 28 R SR, AT 5038 B SRS R 22 MR [22] . AR SC0E
Tk o) 2% 245 T 2E HINAIE S22 AT BB I 1 PPARG. PTGS2. MMPO Z541 1 & 3596 7 B FRIm B A
TXLE R I I [FIAE T R B 2 AR AR A A X 4%

TR E R TR, R BT R RS TR R R A O B s 0] SR T AGE-RAGE Wil PR R SE
{550 . 75 AGE-RAGE B, BRI il REiE It 38 4 45 & RAGE 324k, W iz 4)
(AGES) 75 3 [ U SO 98 R SN2, 3 5 BEAR T 5 R 3 (1) B 3l i #01) RAGE/NF-xB /i 3 (1 Ze R Ak 2
RO TR K 2 Bk PR 75 3 IR I 1k %8 45 TR AH — 3X[23]. GO LM Thg s Hritt— D 4a 7R 7 R B AR
M)z A R, AR ARG E . M A (S 5 A% AN GE B B 5 Z U N AR . Ho, PR
Xof B /NER 2R BEL 20 P B PR 5 G R B, AR AR SIZB6: COE 521 R B 2K AT 35 3 R 5 1) R R e 1 B
FA1 v B 175 %) ik R JEL A /N BRAE K [24]

RO FANAFLEST TR PR L 5 e o B, W 25325 1 TR o e T L 48 SR Zi0E i SR B0 50 0IF
L50 PR B 0 ) B R IAT) 75 R N AR SEBG HE— DN o FLIR, B FUR 5 R IR B R o 70 A Y IR i 9 AL D
VIR, SEbr DRE R S5 0 4 Bl B A S AR RS A P T RE AR BB I RN A, X
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BT AT, AR FUN A LT LA TR B e il B AL A3 BB PR B i sh s
(0 db/db /NREL STZ -3 HURRABRERY), RGP IR B SR AU B 25 B AR R oy (1 B REE DR P RIOR, Ok
FEHXTE AR B NERBEA AN [0 AT AEL B SCE AR o BEAh, ImREAI FUth R 2, A BT
U8 PR PR A8 PP Ao o Bl I P8 s o B Y T R PR 0 B e AT 22 ek, RIS O R 0 A ML 1
AR S T T R

FeGi i 251022 B R RS RO FEDLIIT 52 AR RRERSs T X 2% 245 B2 1R G D o — g 4t 1 7
TR RrnlEAERAE, FRB 2 M v o 06 [R]— JE I 04 W [R]85 () 1 R 52 3% R B2 3R 3t (R
T NF-«B JEH[25] [26]) AT AE™ A “1 + 1> 27 HIRCR, IXM 2 80 SR AR URT B BE B — 3 A S 284
RS, BERECRIEST BT B, X I R8T BUE R B a7 SRS SR T L E R . A,
B7F 7 R R BRI R B R 5 9 s I ROE 3 (R HE Al A AR, o HLwT e AT B i 2 Rl ROV I AhE
M, (ARt — PR R

LR EPTE, AW M B R GRS TR BGRTTRE R BRI 2 Ry - LA - 2l EIE
WU, R B A B A R (AnBE B EE « NIRR B3R Al B 31550 R REIE L A2 O0E « AU B A SR A5 5 T
KAEEITVER, AUV RS 25 IR R 3R L 7 B2 AR, O TT AR R R B R )T 2514 W] 1
JiTal o AR TE T BEAEDUAT TN SR _EJF IR (1 SE 036 IE AT PR Ak TAF,  [RIIN PR PR B 5 oAt
PRI B0 290 (R BRI 28O, ASHIIT et B 22 AT KO PRV B £ iR 9T T 58 BEE TSR, B
B — ARGy A4 BAERE PRI B A B v T R SN B AE AT, 9 S ERAN TG A AW PR 0 R o
R IIE 7 A B
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