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Abstract

Objective: To explore the mechanism by which Sanleng (Sparganium stoloniferum) and Ezhu (Cur-
cuma phaeocaulis) intervene in thyroid nodules using a network pharmacology approach. Methods:
Active components of Sanleng and Ezhu were retrieved from the TCMSP database, and their stand-
ardized target data were subsequently obtained from the UniProt database. The Genecards and
OMIM databases were searched to collect target information associated with thyroid nodules, and
a Venn diagram platform was used to identify common genes shared between thyroid nodule tar-
gets and those of Sanleng and Ezhu. Cytoscape software was employed to construct an active com-
ponent-target network map for the two herbs, and the STRING database was utilized to build a pro-
tein-protein interaction (PPI) network model. GO functional enrichment analysis and KEGG path-
way enrichment analysis were then conducted on the key targets. Results: Screening of the Sanleng-
Ezhu herb pair identified 5 effective active components and 69 drug-related targets. A total of 4267
disease-related targets for thyroid nodules were found, with 44 overlapping targets between the
disease and the herbs. PPI network analysis indicated that the core therapeutic targets of Sanleng-
Ezhu for treating thyroid nodules are PTGS2, PPARG, BCL2, CASP3, and ESR1. GO functional enrich-
ment analysis showed that the potential therapeutic targets are primarily involved in biological
processes such as response to estradiol, response to hypoxia, and nuclear receptor-mediated sig-
naling pathway; KEGG pathway enrichment analysis revealed that the pathways implicated in Sanleng-
Ezhu intervention in thyroid nodules mainly include the p53 signaling pathway, thyroid hormone
signaling pathway, IL-17 signaling pathway, and PI3K-Akt signaling pathway, among others. Conclu-
sion: The Sanleng-Ezhu herb pair may achieve therapeutic effects against thyroid nodules through the
synergistic actions of multiple targets and several signaling pathways.
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DR BE 5 B 0 08 S5 A IR TG PR B 23 20 5 S, 43 3l & e X DT 2 B8R (trans-gondoic acid). ¥ 75 ik 2 1 7T (hed-
eragenin). f-75 £ i (beta-sitosterol) . T=#i7£ # % (formononetin). . i i (Stigmasterol) [ X1 2 F 48 5 22 3%
% (bisdemethoxycurcumin). 23 % HLAF 2 o6 BAE FHEE A 164 >, &6 IF 2 H I8 5] 137 MEHEE
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Figure 1. Venn diagram of active ingredient-related targets of Sanleng-Ezhu and disease targets
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Figure 2. “Drug-Active Ingredient-Target-Disease” network
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3.4. B EERMEE

F5T STRING Hi#s e ) 2 L [R1HE £ 1K) PP RRZ%, 0 1o 28 ] o A 5 Al 1 ASORE S22 POV 59 B 1 o B
BB =k - ARG HUARIRGE WA EAE 1) PPI N4, WL 3. ZMZE P KA 43 5 ai, 261 %i0. R4E
degree {fi, BEHUALHHT-H A% 088 £, 2294 PTGS2. PPARG. BCL2. CASP3. ESR1. GSK3B. TGFB1.
ESR2. CASP8. CDK2.

Figure 3. Protein-Protein Interaction (PPI) network diagram
3. PPI M£% [

35.GO & KEGG BEESESR

fEH RIBE X 44 N IL[ERESOUTFRE GO Uifie s il KEGG I8k & i, Fxfprfs & it AT ]
P I GO Thifie & 4R 7 b &t AR W, IX BBl 5 70 A T 1463 N2k H 2, Hodh )& T-AE43d 4 (biological
process, BP)IIH 1264 2k, == By J Gt — B 1 .2 (response to estradiol) . 48 [ 3 (response to hypoxia)
¥ 324564 145 538 % (nuclear receptor-mediated signaling pathway)%%; 4 i 2H 4> (cellular component, CC)
158 %k, EEW K4 4ME (organelle outer membrane). £k #iA&4HEE (mitochondrial outer membrane). Bcl-
2 K E AR &9)(Bcl-2 family protein complex)%%; 4> ZfE(molecular function, MF) 41 2%, FEW K%
DNA 454 # 55 Kl 1 45 4 (DNA-binding transcription factor binding). Pt 2 iff 2 i) #% 5% Kl -7 3% % (ligand-
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modulated transcription factor activity). %% 3L i85+ 454 (transcription coregulator binding)%; WL 4.
KEGG 8 & £ i3k 153 128 M5 T, FEW K p53 15518 M (p53 signaling pathway). M EE
51 % (Estrogen signaling pathway). FURERIUER 5 = 3@ B (Thyroid hormone signaling pathway). IL-17 {55
B (IL-17 signaling pathway). VEGF {5 5 i@ (VEGF signaling pathway). PI3K-Akt {5 5 i i (P13K-Akt
signaling pathway)%%, K i 30 il 45 SR i B TR EL, WK 5.
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Figure 4. GO functional enrichment analysis chart

4. GO e EE R E

DOI: 10.12677/tcm.2026.151040

286


https://doi.org/10.12677/tcm.2026.151040

SCUKK

Lipid and atherosclerosis -
Hepatitis B

Small cell lung cancer
Toxoplasmosis -

p53 signaling pathway -

Estrogen signaling pathway -

AGE-RAGE signaling pathway |

in diabetic complications

Apoptosis - multiple species 1

Non-alcoholic fatty liver |

disease

Thyroid hormone signaling |

pathway

Tuberculosis

Kaposi sarcoma-associated |

herpesvirus infection

Colorectal cancer
Measles 1
Epstein-Barr virus infection -

IL-17 signaling pathway -

Human immunodeficiency virus |

1 infection

Chemical carcinogenesis - |

receptor activation
Pathways of

neurodegeneration — multiple

diseases

Hepatitis C

Human cytomegalovirus |

infection

VEGEF signaling pathway +
Prostate cancer
Serotonergic synapse -
Platinum drug resistance -
Tyrosine metabolism -
PI3K-Akt signaling pathway -
Neuroactive ligand signaling 4
Dopaminergic synapse -

Leishmaniasis -

Figure 5. KEGG pathway enrichment analysis chart
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W% EE M A R o, =M - IARMEH T HRIRES 1T S MR s e T B R W&
FEREFIC. f-A B POMETR . B, WEWRELEER, HEZEMNLAN PTGS2. PPARG,

BCL2. CASP3. ESR1. GSK3B. TGFB1. ESR2. CASP8. CDK2 %.

WHRBRSHIUEA) Z I EDEYE, SRR A S SOE RN BRIMLAR . HURERIE . ST
8 PUMPZERAT VR AL UL R GUA A B AU S 8] o~ H I mT 400 ) i d 40 M PR S B 5 2, ) i e e
M A S35, JFRE MR AR To[9]. A SR TR, %A s R T U R
LENT IR IR TORIE B R T R SRS R, BT JOAE SO HR IR AR e
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S WATIETE[11]. WEFESLEHRAFEM. PIRSMER[L12]. UL, LR 5 F2gyms 2
S - IR R R ARG IR T RN 1 R G TE R R gy, HZGERAE B 4R R A A A L e A P
T2 DA B A 40 A7 175 46 22 SR i A 3 TR S TR

PPI M2 it PTGS2. PPARG A% Lol i. HIAI R Wit E L) &1 2 (prostaglandin-endoper-
oxide synthase, PTGS2), X ¥4 &1 2 (cyclooxygenase-2, COX-2), &/ 45 % St FE I i S
FER A BT, COX-2 FELHL P RIE— AL TR, 17 AU R AR SR UBE . A 4540 B3 B
by B R AR, (A L SR R I R . COX-2 A i ik AT i i A A0 A T R e I A
Bl IS 20 2 B R AR AR RE ), TR R R A2 [13]. WEFE B, COX-2 7 HURBR DD AEGRAE . 45
P« PR e 45 22 Mg vh 28] HE LA S T i [13]-[15] . R AL IA I S s 324y (Peroxi-
some Proliferator-Activated Receptor Gamma, PPARG) & — GBI 5 S AT B 11, 7E 2 YA IE 7 & 1
Ji 5 2R BB LA R A o A R R S B B E A . DMERE TS 206 PPARG MRAE RE 5 A6 i A2 1A% O
VAR ICHE, SR ERHTIEE R B, PPARG TE MR AH OGO IR o5 9% S EEHA, V5 RN B s . R
PESET: . ZHBRIGTE . 122808 1 BRI RESE 2 AN AT R [16]. 45 LRIk, COX-2 5 PPARG 1 H43 il
VAT S A 355 5 A M AT N I OB A, 38 A BRSS9 10 R A R 3 2 mT B TR B i R A
FFE T T A ARE BRI GE  R 2B 0 A B R

BEMNERER, =8 - TAEH TRORIBE G S@g R 2 p53 (F 5. MMEFEESHE
%, PIBK-Akt 5 510 IL-17 15 5B 5. p53 JE A S S H B35 10 R I SR 2L D8 N 2%, MR 1 4R AE
L AN RS 5 B SRR AR T RO T AR . Y ph3 IEERENE G, HE A E R R
T RIRE I A B N RS R R A FR T, 3R T 5 K — B A7 E S PR 4 A ) 2 A 0 A R R
YHARAE T A T AE M 2 Ak . A RUER T DNA 45097 B0 2 R V6 A0 55 U S S i), p53 A v JH 2 H 4
TRIEHUH . 2L 3 Bl PR B A R IR . Ho—, fEBIX p21. GADDA5 45 il L R 204 (1) %
SEACT IR, (2020 A o ARG 1m0, AT S 44 PR AR A5 i T GU/S B G2/M i, i DNA i 1&
SN DOCERIN [R]85 s e, U8 FE R A B 2 e /i, p53 i id E i PUMA. Bax {21
TR RIE, B caspase ZUBE N, JE SRR T MEAIMIAET - FEFE, AT B i 75 B JE DR AN R o v e
PEAND, FERRAS L0 R AR 45 S HE[17]. PIBK-AKt (5 5B 2 2 5. Ak, T#. R
U A RS Sl 2 — . PIBK & — AN\ BB I KR, /- =28, 2l 125, 1 2RRLK I
5, Horb 1 36 PIBK FEHEH T IR SEAE R TR OC AR FH[18]. Akt (JRFREE 1M B, PKB)72Z PI3K
SEESIZON FH T ZEAH Akt Akt2 DL Akt3 =FERIR B, AR B2 PKBaw PKBS BL K
PKBy, & HSEEFI iy . 0G5 10 Akt B BRI R IR O, s . IR TR, 1Y
B AR TR A K B I A A R S A 2 i R [19] o I PR AR 82 5 B 5 42 I A1h K Ak P SEZ 6 B 5 25 99,
PIBK-AKT {5 51 8 75 HUR I R (1 e S 3L 5 Stk e i R vhr, 38048505 28 o0 BB oL B A E L, 9T
BE— B, %05 Tl AE HUR R IR Y A G 10 2 Fh A AR M) AT O - B AETE . RBROTR
et - P TR0 S ECHLAE[20]. BRACRB, XF PIBK K AKT AN[RINE Y 400 1) ] 5 25 T4 F R Mgt e £
(o A AR, HRAR Iy G2IM WG4k BB Ry, JRReidt— B ol RAMFR AT, BT
AUFURE, AT AR LSS =k - AL R IE T Rt IE W0 ps3. PIBK-Akt 5 &N CHEHE
TIER, ST FUR ARG T IR T T T

AW G 3z FH A 28 24 B 22 VBRI AT 1 =0 — SRR 260 7E T 0 AR 45 757 i A vh A Rk 2 g
TEAEAE RO SR S S IE K . G5 R oR, =8k - RIS R & R AT 2R . RS 0.
B EE. TEMAETE R . RO L ARSI R, XA T4 pb3. PI3K-Akt. IL-17 55 Z i@ %
YER T PTGS2. PPARG. BCL2 &5 G s, 2 17— 5 R J Jev 8 40 ) S 5 S 505 3y, SR TGS HOAR
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