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Abstract

Objective: This study employed a network pharmacology approach to investigate the potential ma-
terial basis and mechanism of action of the Shumu Peitu formula in the treatment of Hashimoto’s
thyroiditis (HT). Methods: The active components of the compound formula and their corresponding
targets were screened via the TCMSP database (https://old.tcmsp-e.com/). A “component-target” net-
work was constructed using Cytoscape 3.10.4, and key active components were identified based on
the “Degree” value. HT-related targets were obtained from the Genecards
(https://www.genecards.org/) and OMIM (https://www.omim.org/) databases. The intersection of
the drug-predicted targets and disease targets was obtained using the MicroBioinformatics platform
(https://www.bioinformatics.com.cn/). Gene Ontology (GO) functional enrichment analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed
on the intersecting targets in the Metascape platform (https://metascape.org) with the organism
set as Homo sapiens. A protein-protein interaction (PPI) network of the common targets was con-
structed via the STRING 12.0 database (https://cn.string-db.org/). Core modules were screened us-
ing the MCODE plugin in Cytoscape, and core targets were further identified with the cytoHubba
plugin. Molecular docking verification was conducted between the screened core components and
core targets. Results: A total of 152 common targets were identified, including JUN, CASP3, and IL6.
Key active components such as Luteolin, Kaempferol, and Quercetin were confirmed. GO and KEGG
enrichment analyses revealed that the common targets of the Shumu Peitu formula and HT were
significantly enriched in immune-inflammatory related pathways, such as autoimmune thyroid dis-
ease. Molecular docking verification demonstrated favorable binding activity between the core com-
ponents and core targets. Conclusion: The Shumu Peitu formula may exertimmunomodulatory and
anti-inflammatory effects through the synergistic action of multiple components, multiple targets,
and multiple pathways, providing a scientific basis for its therapeutic efficacy in treating HT.
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Figure 1. Acquisition of intersection targets
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Figure 2. “Shumu Peitu formula—active components—common targets” network
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Figure 4. Core gene GO_BP enrichment bubble plot
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Figure 8. Core gene GO_CC enrichment bubble plot
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Figure 12. Core gene GO_MF enrichment bubble plot
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3.4. KEGG BE4oHh

KEGG 8 & 5/ i 3345 201 45, Hor 180 4 N 153 & 428 5 (q < 0.05), 283 K% 361 1,
FEME 15.2 A SRCEE T G EAT AT AL ER, w0 K A O IBS e i  (hsa05219, 92.19) (14
16), FUMRIEAH R 2 5 4RI A 20 258 17). Bl 20 2% 55 2@ Bk & L 8044 45, Horh 10 444 50, 17
INAS SRR SRR AL A I RE v R B AR . 180 4 Y3 T R i IR A G L S R P ISR L 4l
PTG, Wk ETAERE A, FREFKERY 15.2 MIEER, o mBlsmAs: L7 “ 25
M 2T PIERRAE, B SMARRURIRR B B R m i RIERL. 0 R AL A% 0o B AL
FIRE R o O R B A T AR TR (TNF (5 508K . IL-17 (5 50l AR50 M8 A G (IR 5 5 30
BKEEFEREAL . FARBT VIR ) SRR FERELL) . 83 (BT 48 . EB Ji BRI UL SR) Wl PR JF RREAH K
(AGE-RAGE 155 il i) I 4l L 1 (Apoptosis) 55 i i, HEMFLid i 4% bk J8 % 2 54 A% HOIR IR 46 1) A
B FE(E 18, K 19).

3.5. OFXHHERE

$£T cytoHubba 8 {1 7 19 2 A% O B i S FEFR A4 1T 5 A% O U (S R LB R BB R
M EZ 25 MR ZR)HEAT 2Tk, FL3RAF 50 N2 - S E, BT 455 BB Y N 9748 (—-11.0~3.2 keal/mol),
KWMAAE ARG G WA GREET DS 9REE A (<—9.0 keal/mol) 5 18% (9/50), 14454 (—9.0~—7.0
kcal/mol) /5 54% (27/50), 55454 (>—7.0 kcal/mol) (5 28% (14/50), K544 (72%) HAT 2 K DL 45434
B, IR T BRI IR IT MR A IR IR 28 1 RL 2 (1] 20, [ 21).

Bladder cancer - .

Apoptosis - multiple species 9

AGE-RAGE signaling pathway in diabetic complications - .
Endometrial cancer

Pancreatic cancer

-log 1o (qvalue)

Prostate cancer 4

Non-small cell lung cancer - , I 40
IL-17 signaling pathway 4 ‘ P30
Thyroid cancer 4 20

Platinum drug resistance 4 == 10

Colorectal cancer -

count
Chronic myeloid leukemia 4 ® 10
African trypanosomiasis - ® is
® 0

Endocri st 1
ndocrine resistance . . 25
Malaria 1 ®

Small cell lung cancer{ €
TNF signaling pathway - .

Antifolate resistance | @
Melanoma 4

Leishmaniasis -

50 60 70 80 90
Figure 16. Top 20 significantly enriched pathways
[E 16. EEEEEEE Top20

DOI: 10.12677/tcm.2026.155293 382 HRE 2


https://doi.org/10.12677/tcm.2026.155293

Endocrine resistance - .
Thyroid hormone signaling pathway 4 .
Central carbon metabolism in cancer 9 [ )
Cell cycleq )
Apoptosis 1 .
Apoptosis - multiple species - o -log 1o (qvalue)
Growth hormone synthesis, secretion and action - [ )
Choline metabolism in cancer - o 10
Parathyroid hormone synthesis, secretion and action 4 o 5
Intestinal immune network for IgA production 4 ®
Autoimmune thyroid disease - L count
Thyroid cancer 9 o ® 5
Metabolism of xenobiotics by cytochrome P450 @ ®
Steroid hormone biosynthesis 4 o : ;Z
Drug metabolism - cytochrome P450 - [ ] ' 25
Drug metabolism - other enzymes - ( J
Retinol metabolism -
Tryptophan metabolism 4 L]
Arginine and proline metabolism 4 L]
Hormone signaling 1@
20 40 60

Figure 17. Bubble plot of enriched pathways associated with Hashimoto’s thyroiditis

17. HiARRBRAAXBERERSIEE

e
HIF1A TNF signaling pathway

Hepaiitis B

ooy

Kaposi sarcoma-associated herpesvirus infection

cAsP3 size

1L-17 signdling pathway ® 50

@ ss
@ oo
@ s
o

category

IL6

AGE-RAGE signaling pathway in diabetic complications
~— Colorectal cancer
—— Epstein-Barr virus infection

PTGS2 ~— Fluid shear stress and atherosclerosis

Lipid and atherosclerosis
~— Hepatitis B
— IL-17 signaling pathway
— Kaposi sarcoma-associated herpesvirus infection
Lipid and atherosclerosis
Salmonella infection

™ ‘Salmonella infection TNF signaling pathway

Fluid shear stress and atherosclerosis

Colovectal cancer

AKTY Epstein-Barr virus infection

Figure 18. Micro-level diagram of KEGG enrichment analysis of core genes
18. Bl ERE KEGG BEE NN ERE

DOI: 10.12677/tcm.2026.155293 383 s


https://doi.org/10.12677/tcm.2026.155293

=17 sig

Lipid and atherosclerosis

Figure 19. Macro-level diagram of KEGG enrichment analysis of core genes
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4. ¥1ig

iE MR 2GR 2R T, IS - 07 rh e 3845 152 MILFRIFE A, 40 JUN. CASP3. 1L6 25, HisE 1l
Y. KRBER. MRS LEEN R GO 5 KEGG EHEMT &R, BRI - Hid HUR R 4 3%
AR AU 2 A T B 5 e Ve R R &5 G JOREAH DCIB % s 70 F X HEIRIE R B O B 5O HE R
SEETE T AT

L A3 A Dy 6 S A Gt Hh 24 1) SR R S M 2 i G TR 4% 1 ) R B 22 A D ) 5 22 4 B - T
S E R o A G B AN M A D T, (LR R v A T AR AR A, @AM Thi 405 i IFN-
y SRR A BRI, RIS 3 3% Th2 M ThRE A SR HE T 408 (Treg) 74k, AT & i) S 3 G028 57 20 )
51, A SRR B G & E B YUk A, OB ARRE 07 A AR ORI A S B
PEFIR TR AL TR OB ARIE[3]. 7E15 T IEB AR ET, (LM & BE ] NF-«B @B E0E, TiRR%
YA T RIS 3RIE, IR A0S Nrf2 25518 0im e, (SBh R b BRI 4 R e fads, M “4t
% - Priadl - IR K EEAEE4], LR A R s B R Ee, I m. MR R b
PEANARACE, I IL-2. 1L-10 S5 5CHETAAT N 7Rk, BB ULE % RAMIhRefE % [5]. (L AREREd T
TR AN T SRR X 2% B A5 5 I ER I R AU PE TR, A RO0 R i KRS, NBIARR: L7 IRIT HT
Pt TR

Witz FAE NS A IO AZ O B SE YE sy, o s e R 28 2@ R, EH 5%
FEVESR « YRR S G2 2L SO E T 0 JR B2 B N MB[6]-[8] - 7E3&E Rk e 3w, itz &l
FEE R T bk A0 B A, S 520 Thi7 4Hj /A DCIE R, T IRGE 2 B 720, [RIRH A5 B
IREGIHTEAL, P06 E B R NPT, AR 7 VR I AS R IR A SR S L S % . &FxT L
it A 2 A s A St A MRS, AT IE T % PISK-AKt 15 Sl K AKT1. ESR1 &84 04 &5, 1 4
PEA R Th RERATIRZAS[9]. [FIF A B2 2 2 BLE L 4] NF-«B. TNF 28 R AEH BB, TR R R T4
SKFRIL, A MAPK. PI3K-Akt 555 508, B AR FEDL R S 15 AN [10], 385 o 15 a2 4H i
[RI T X 48 B A% 08 55 (11 HSPOOABL. MMPY 28) [\ ik, AEFMlAfEfaAs.

KEBREFRETBED L OB GRS, TR 2 AE A EESE, R REAR:
T EERS o ARBEE ) G BN T 5 [ G e S E R e Al AR, 7 RFEAR DG L
Yk IR Be 25 25 LG AE A T T b o 4% B (0] [12]. 7EEE S R oh, A R B 2 T 80 ) 4
HRIIRE, 2EIHINEZ RS SRR T(L-6+ IL-1p. TNF-a)id &0 K —E AL GBI, W8 1 &
FEAATT , )T 18 i 5 4 L %o A PR AR WS B B 0, A U PR G S B B 2R [13] [14] . EIE S S s
JETH, A RRE N A FOR IR 28 55 B & S e Mg (0T TR A BB o v, RO HLHIZE TR T e
ST I 2 A 5 4 S B oA AR s DT THDE R PR A Thi7 40P REIE A0 & IL-17 1L-6 S5 %
7oy, IR LT T 0 (Treg) tbl, R Th17/Treg V-7 A 58 G e Mg, Ji/b FOIRIRAL
SN e W [15] [16]s 55— 77T AT N1 B Wk EL A it B 3 e, 4] FFOIR iR i A AL W B4R (TPOAD) .
ARIREREE A PUAR(TgAD) S EURME B PRI =4, AR PR N T 1 H R IR ISR 40 Hi07, o e gt
] NF-xB {5 588G, i3k — 0 BRI S8 ORE I S RLXT FORBRZE 2R ) R e 3 [13], A AR HLR
JIR 98 0 % T TR AL 2 IR ML SO . A, ARBRE R ATIEIS A% PIBK-AKT. MAPK %5 5@,
[FI Y G AR R 7 X 2, AERPNLAR e e ds, e PRI AR P IR I 4% 24 B 2% 3 B S A4 AR SEBR B0 IE,
QN e OE 2 il A 28 e B e A A O B R FE DL A% B T RN, HLS GBI ST RIT 45
W PE[15] [17].

GO FEMTBoR: BiIARR: L7l “ 28 EAL(CC) -7 TiETEMF) - Ihfit it f2(BP)” 2L/t S,
Mg T 2 e Y AR N 2%, fE2 (B2 T, SRR AR E AW S0 X, IR0k
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LT YEfb .
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[21]. IR, RAIH AKT1. TNF. MMP9 S5 1% B 5 G MO SN AZ O HE R, B ESS RE M IRIIE T8
AT 2R e, BAERT )RR, VEIRT HT B TALHISR O T 2 i D e A b 52
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FoilE TR 22 e R S A, BASEIE FEDOORIE 2GR B Ry, R B EAR AR I RIE T, TTRE
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