Advances in Clinical Medicine IGFRE2£3EFE, 2023, 13(1), 1128-1138 Hans Xl
Published Online January 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.131156

ERERTRRRGTRERLE
ARSI

0 #, RERY, RER, AR, kg, £ M

YRR MRE B LER, LR HS
PHHMELILEER, LR H&
ANRRFEFEER(ER), LR F5

Wk . 20224F12H28H; FHEM: 20234F1H21H; KA HM: 20234F1H31H

R

H: e BME (Spica prunellae, SP)¥& )T FARIRESE ¥ (thyroid nodule, TN) A S ERBEENH] .
¥ B, WAFEGEEHEERMENE MRS X MR S K FRIRE T IS . B MNERINT. GO
KEGGHE % & & i e e il . MA S FHERBIEERFESHE SRR, &5 EHER
AT FIRBRETTIRERIREEGRE, BESH, 6/|\$E)§(AKT1\ TP53.1IL6- MAPK3.MAPK1.
CASP3)RBIARBIGTTH R . ERSITRE, BENGIEFES R, WEMFE TR LSRN
BB, REBBBRHINNEPIBK-AKTE S . 4. 05 E B SPH A8 PISK-AK TR 2] KA
WA T, B —MEBERNRT FRBETHHED.

X in
M GEE, TR BAE, FRIRST

Potential Pharmacological Mechanism of
Action Mechanism of Spica prunellae in
Treating Thyroid Nodule

Yang Liu?, Jiachao Chai?*, Huichen Zhao?, Yantao Liu3, Yuchao Zhang?, Dan Zuo!

1Qingdao Municipal Hospital Affiliated to Qingdao University, Qingdao Shandong
2Qingdao Women and Children’s Hospital, Qingdao Shandong
*Qilu Hospital of Shandong University (Qingdao), Qingdao Shandong

Received: Dec. 28", 2022; accepted: Jan. 21%, 2023; published: Jan. 31%, 2023
IR .

WEFIH: X, SEKE, BB, Xou, KR, £FF. EATEIRST FARAREE T /R AL 2 EEHLEID]. R
£33, 2023, 13(1): 1128-1138. DOI: 10.12677/acm.2023.131156


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.131156
https://doi.org/10.12677/acm.2023.131156
https://www.hanspub.org/

X &

Abstract

Objective: This research is to identify the underlying and efficient mechanism of Spica prunellae
(SP) in the treatment of thyroid nodule (TN). Methods: Firstly, the targets corresponding to the ac-
tive components of Prunella vulgaris and the targets of thyroid nodules were collected from public
databases. The key targets and mechanisms were screened by network topology analysis, GO and
KEGG pathway enrichment analysis. Molecular docking was used to verify the relationship be-
tween Prunella vulgaris and target. Results: Meta-analysis revealed that Prunella vulgaris signifi-
cantly improved the total clinical effective rate in the treatment of thyroid nodules, network
pharmacology suggested that 6 targets (AKT1, TP53, IL6, MAPK3, MAPK1, CASP3) were identified
as dominating therapeutic targets after network analysis. The results of enrichment analysis sug-
gested that the potential mechanism was concentrated mainly on the biological processes and
pathways associated with inflammation, proliferation, and apoptosis. Especially, the main path-
way was regarded as the PI3K-AKT signaling pathway. Conclusion: SP may suppress tumor, in-
flammation and proliferation and promote apoptosis through the PI3K-AKT pathway, which makes
SP a potential treatment against TN.
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1. 3]

R R 45 715 (thyroid nodule, TN HH R i 16 40 i 7 5 A0 A TR TR K I e[ 1], 72 PR BRI — b 14 i
P, WNEASIERTERIERE, —RINR, HRFSEMBUT IR . B SRRl Fiksft,
ARRAE K TATHEI TR, ANBEHZ) 65% R H, REZHTN & RN, 29 10% K%M, £ 5%5]
EREPEEER, 2 5% e D) REPEBM[2] . HRkiE 22 FHUR IR 3R B b A2 B Hhig /D S5 1AL, (ET 51k
BRVRVE R IR EEAE, WOIGIR FARAD R, — oM 2 3 FAR IR B SO, A B 2 R B IR B S 2 T 1 45
W, EEFARRIT. Bk, @Y ER A ZUEIT 7 E R TN .

BRERET (PRARZ) , W, 3, PEIE, A, HE, REPEEE, BA b HE” .
RO TR, O TR RIS IR i [3]. DAMERIZ B IR, SP & 2. AR
B SR A R, BAEPUR[4]. UMOE 5] S R [6]55 2 M A= ThRE. 14, SP AR IR IR
AT IZ R, BN graves J . FEOR BRI S e IR AR 28 [7] [8] [9]. TN FEH R4+ & T “ L ”
s, (BERE%) P OAEMEEIRITEREMICE, I 10 FOCERIRIER) TN i 2hkbdy {3 A A i
R 2GRN AL RE[10]. SR, HVBAEMIBLE] M AE 2.

BT AYE RS WA ARG 20T 2% 25 T2 R A 7 2 0y 5% B s a4
ELAE R R SRS [11] [12]0 JTHER, 4% 24 B 2 O e S F 1 T v BE 7E 22 R va 97 Hh AR FE WL
Hilo DRI, FRATISRF X 4% 24 B 2 J v SR AE 72 SP7E TN VA YT HHBE IR )T ¥E S AR T IR 1%
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2. #IRE I
2.1. MEBHIBESE

2.1.1. SP FEMMIRAIFIE

I v 24 22 45 245 B 244005 12 [ 13] (TCMISP, hittps://tcmsp-e.com/tcmsp.php), R4 ADME (Wl 434
AU AHE)EFAE, AR08 F £ (Oral bioavailability, OB)A12524 44 (Drug-like, DL)##ik SP 48 %0k 7>
[14]. T DL &N &15 Canzg e EIE[15]. OB 48 i I i e fie 31 F ) L9 Fii B2 [16]. OB >
30%. DL >0.18 )7 TR N BA UGS M B AE R [17], JLifiik 11 st &9, teah, @i otk
R, fhikH 5 R RO i R ) SP S AL AN (18], SEA 19 NS ME R W TR S 1 R 4%
ZyH T

2.1.2. SP FEME R 57 B R R SRR R T

FIF PubChem %i#i£[19] (http:/PubChem.NCBI.NLM.NIH.gov). A 287 SMILES, F/H
swissTargetPrediction %3 % [20] (http://www.swissTargetPrediction.ch/) 3k BUF M4k & W0 T 0 A% . SRS,
FIH uniprot %3 (http://www.uniprot.org/), #IFEEA NG, DUERE BArdEf. DL “RARIRES 7 R
1], M OMIM %4 & (http://omim.org/) [21]. DisGeNET %## % [22] (https://www.disgenet.org) & GeneCards
H4 FE[23] (https://www.GeneCards.org/) 24 e HP S8 AHOC TN FIFE A 14 2 AL 3 itk T iFAfE R .

213 B REARBEERSH

FIFH Venny 2.1 k3 (https:/bioinfogp.cnb.csic.es/tools/venny/index. html) 55 B 14 i 20 VF FH HE £ 5 5%
B ER, KRR CUEVERLSY - WEAEVRITHE S WS, R STRING [24] 05k 4 va 97 4 s 2 1 HLAE )
%%, STRING tools (https:/string-db.org/) & —NELEF &, AT AT ) B8 M &R 11 0 QBRI 4% o I 26 S 40
THRANREIESA AT, DL TN o i) S 2R (15 4).

2.1.4. GO 1 KEGG iR EEN

N T BRI SP AE TN Y7 IS CEAE FIALE], FRATRE SP A ZUs /B RS TN 22 XHE R 3
A DAVID %4 2 [25] (https:/david.ncifcrf.gov/) Dy REVERE T B, BRE YRl )9 A3, % Gene Ontology (GO)
t ALY 72 (Biological Process, BP)#E4T & 470 #r, LMK KEGG (Kyoto Encyclopedia of Genes and Ge-
nomes) = 2> #7. i@id Bonferroni (P < 0.05)F1 Benjamini (P < 0.05)K IEZhfEIERM &4 P . AR5
FE LA P T B A 5 (http://wwwe.bioinformatics.com.cn) 2] GO & £ F1 KEGG i&/2 & %K.

2.1.5. MEIGE

Cytoscape 3.6.1 [26] (https:/cytoscape.org/) & T A4 55 AH BAE FH I 28 B A Y (i, T
FAIEECA R R4S 1) Jh 1 L #E A s 2) TN #E AT PPI 4% 3) 28 SCHEAT I PPI 4% 4) JEHERL o
- BE S - BRI . Cytoscape BKAFHEH T BT S O FHFMET . “degree” JE 48 ML 5171 M EH AL
BRI R A[27] o SO R T W E o A A, (R, W B B R R S R S A L
B, AT T .

22. FFXE

I R T AR S A S 0AE B o 07 I H ) 3 AR A RO AT A T
7t PDB %i#f J (https://www.rcsb.org/) T #iA% O #E 55 1) PDB #4544, M TCMSP Pl N3 EZ AV
mol2 #3045, FIH AutoDock4.2.6 FAFIHERAZ OB K1, TN W BN, X E
BUEYE S TIHMTINE . WE NECAR(E B0 A F ) AT BE . SRR B S A BT, Kb A P RO s B
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X &

FIRAE A pdbat # 3 SCIF. 384T AutoDock BAFET A4, LA A RE < 0 kI-mol * ff At drift, fRAF
ARG & RERUREVE N 7 7 XHERISE R, SR Pymol BRAFHEAT P AR AL AL .

3. &R
3.1 WMEBHEBEFER

3.1.1. FERMERL SRR S L

B 1 REET KA R R AR . 7E TCMSP AL |, 83t OB 1 DL [ffikiruiik#% 1 11
ANEYERSY . B AT A KR R OB iy 4 58 SP Y 3 B M2 ORI 7T, BRATTAE Pubmed A1 [ %01
WI(CNKI) EREAT T SCHRISE R« #h78 THE SP AT i il ok H C e st A TR HEAE FH T 8 Fiib &9, &
FEOAMEEL . IR . BEPRIR. FERFERR. LIS, RIEFRR. AT FHARMAERRCEE 1). A5,
M TCMSP. Pubchem FREUE 1 Aoy AL 2230, 76 Swiss Target Prediction HHfiE T 454 ML . AT
BB RS T RIX 19 ME) B AHRIEERR B SC R, 2ol TACE W) - BEARIN 25 (1] 2(a)). FEMIZ% R
o, BATHAE T degree BT 15 MEEW: T -7-JEEE(stigmast-7-enol). -+ /\kE i (Spinasterol).
k152 (Morin). & { i (Stigmasterol). 1L1Z5/}(Kaempferol). -4 {5 i (beta-sitosterol) . #i} 5 2 (Quercetin).
KB 2 (Luteolin). 7 ] (Rutine). FF3R AR (Oleanolic acid). & EZ(Ursolic acid). MimEER (Caffeic acid).
K B2 (Euscaphic acid). %2 K2 (Maslinic acid). %1% 7 & (Rosmarinic acid).

Table 1. Chemical information of SP active compounds
= 1L SPEMUEYIMULEER

Fr3) % CAS no. a2y
MOL000006 Luteolin (RIREE) 491-70-3 CisH1006
MOL000098 Quercetin (2 R) 117-39-5 Cy5H100;
MOL000358 beta-sitosterol (8- & B¥) 83-46-5 CasHs00
MOL000422 Kaempferol (LI ZEH})) 520-18-3 CisH1006
MOL000449 Stigmasterol (. & ) 83-48-7 CooHys0
MOL000737 Morin (REE) 480-16-0 CysH100;
MOL004355 Spinasterol (= )\ }ZEE) 481-18-5 CyoHus0
MOL004798 Delphinidin (K #2 &) 528-53-0 CysH1:CIO;
MOLO006767 Vulgaxanthin-1 (il A EE&-1) 904-62-1 C14H7N3O7
MOL006772 poriferasterol monoglucoside_qt (BB &RE) 19716-26-8 CasHss0g
MOL006774 stigmast-7-enol (5§ -7-J%E¥) 6869-99-4 CyoH50
MOL000211 Betulinic acid (HH#ER) 472-15-1 CaoH4505
MOL000511 Ursolic acid (B8 R ) 77-52-1 CaoHs505
MOL000511 Rosmarinic acid (REEER) 537-15-5 Ci5H160s
MOL000263 Oleanolic acid (FFIRER) 508-02-1 CsoHa504
MOL000415 Rutine (7 T) 153-18-4 Cyr7H30016
MOL005559 Maslinic acid (R AKER) 4373-41-5 CaoH150;4
MOL000414 Caffeic acid (MnHEER) 331-39-5 CoH5O,
MOL005855 Euscaphic acid (AR BRER) 53155-25-2 C3oH4s05
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Figure 1. SP research flow chart on the mechanism of TN treatment
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3.1.2. $BpILk

FEAWTFE, A 1442 TR A BB ICROY TN BB EBIRRL (1] 2). 5] 2(b) o, PRI 4% ik
TRREEH R WA EAE . 5 TN BB R s EEAROCH) 20 ML AT, 1245 R HF, 4% PIKC3CA
(degree = 186). PIK3R1 (degree = 182). MAPK1 (degree = 146). STAT3 (degree = 143). APP (degree = 137).
MAPKS3 (degree = 133). ATK1 (degree = 132). EP300 (degree = 130). SRC (132). GNB1 (122). TP53 (120).
KNG1 (119). HRAS (117). PTPN11 (115). SHC1 (115). CREBBP (112). SOS1 (110). PN1 (104). RELA
(100). GTNNBL1 (98). IL6 (93). MAPKS (87). EGF (90).

A Spifiasterol  stigmast=7~enol

porifefasterol -
monoglucoside_qt

Spica
Prunellae

delphinidin

N
Vulgaxanthin-1

Figure 2. SP-network diagram of active ingredients-targets and PPI network of TN targets. A. SP-active ingredient-target.
The square node represents Prunella vulgaris, the green diamond node represents the active compound of SP, and the yellow
hexagonal node represents the corresponding target. B. PPI network of TN target. The size and color of the nodes are dis-
played in descending order of degrees

2. SP- B S - A HIMEE R TN $EE 89 PPI 4%, A SP-BHMS - 8. KBEAFHEHEARRERE, &
EMT RN SP REM U EY, BRI R R RS . B. TN 828 PPI 4. TR NMEERE
BERREFAKXENMORE R

3.1.3. ZHEELAY PPI MILEHE

FT LS5, SP ) 454 MEE HARMLET B 1442 A TN A SCHE & ASRAF 4R 05 . Ik, 156 M H
FRBE B E NS TN VRIT A R BEE R 2 (15 3(a)). SRS HIEE—A> PP I £ SR VPN 1 S 7E 58 Hh A FH 5 A B
R Z M HAER . fEHT T L3R PPI ML 4R ML G, 7E1E] 4 HXt 156 ANEERIEAT T degree 1R )F
5o Wl 3(b) o, 9 mARME R L S R E O B, i BT ) 17 ASORBETY A A4S AKTL. TP53. IL-6 (F
Yl A &-6). MAPK3 (224 J5 565 I 3). SRC. EGFR. TNF. MAPK1. CASP3. STAT3. CNND1.
HSP90AAL. PTGS2. ESR1. MAPK8. MMP9. 112 ix &b 3k PK 75 0 2% rh B A 5 4 7% S,

3.1.4. GO BEE Sl KEGG B #r

N BE—5 ARG 2R )T HLEE, FIF DAVID Rukxt 156 AN3ERBET T & 4047 . BT 10 4 GO
T H A1 KEGG i 47 7 AR 4 1 s DS T HH50R P LI R 1R (1] 4) o o T AP A, B A 32 28 s SRR 20 U 19 B (G O:
0008284, GO: 0008283). #3iff#%(GO: 0006351, GO: 0045944). 1= 5% 5 (GO: 0007165). HHT:(GO:
0043066). 44 . (GO: 0006954, GO: 0050900), 5 4#MEM & M4 AE il (GO: 0006955). [ EEM =N T
{5 5B 1 (GO: 0043401) .
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Figure 3. Venn diagram and PPI network of active ingredients and TN targets of SP. A. Venn diagram of SP and TN
cross targets. B. PPI network of SP active ingredients and TN cross targets. The size and color of the nodes are dis-
played in descending order of degrees, and the blue is displayed from dark to light

3. SP B ST K TN $B489 Venn [EF0 PPI f4%. A. SP 1 TN XX RS R4 EE . B. SP B KX TN
RNESH PP L. RN EEREENEFAKRE/)N, BEEHREXER

A 120 = BP
== CC
100 - MF
®
S 80
8
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®
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KEGG pathway

hsa05200:Pathways in cancer{ @)
B hsa05205:Proteoglycans in cancer °
hsa04919:Thyroid hormone signaling pathway { ] -log10(pvalue)
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> 20
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H 15
£
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count
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hsa05222:Small cell lung cancer ° @
hsa04151:PI3K- Akt signaling pathway {6
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5.0 7.510.012.515.017.5
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Figure 4. Enrichment analysis of cross targets. A. GO enrichment analysis. The first 10 items of each section are
shown. BP: biological process, CC: cell composition, MF: molecular function. B. KEGG pathway analysis. The size
of bubbles is in descending order according to the number of potential targets involved in the path

4 RNBRPEEDT. A GO BESH. BRTEMERIIIAT 10 . BP: £¥idiE, CC: HAEMS,
MF: 5 FIN&E. B. KEGG BT SIBRIKNNKENMZBERZSITRAEBE B RENMEFHT
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B AT, K2 H KR (hsa05200. hsa05205. hsa05223. hsa05215 45); 7 4#MEH K G sk
RE DA A A N DGl S, i PIBK-AKT 15 518 # (hsa04151) . TNF 15 518 % (hsa04668) . FoxO {55 1d
% (hsa04068). VEGF {5 5 ifi % (hsa04370). Toll #3244 (5 5 i #% (hsa04620); — &40 S HUIR BRI EAH 5%
iM% (hsa04919). HUARMRM R (hsa05216). figi 5 = HikH1(hsa04931). Ji 5 25 5 i #% (hsa04910)

3.2. PFIEER

FE TN B PPI M ZE i) 17 AR s, 8 MRS 2 S BUm 2L N, B4E AKT1. TP53.
IL-6. MAPK3. MAPK1, STAT3. SRC fl MAPKS8. Z5&REME/INT 0 FRBith s 7ol LA A K 454 5 %214
B, MEA RN T 0 RoREARS T 77 LLE K45 A 22 /R 8K (1-5.0 kJ-mol ™ R B A 4 1 H A BAR M 45
GAERTI[28]0 TSGR TR, FrAEWEY - BT 0, RN OG5 Sk
WEA RIFMEERMI). Hp, FEERR. RS, p-B E NG RsR(% 5).

MAPK3- Beta-sitosterol MAPK3- Spinasterol MAPK3- Oleanolic acid

Figure 5. Molecular docking

E 5. o Fxise
4. ¥+1ig

AR, AR TN SRR 2067 I FUk ki 2, o W 2530 R 98 T AR .
TEARRFFEH, FRATTH X 2 25 B 24 R0 oy 5 B d 45 A, BT SPYAYT TN M7 BRI (E 2538 0L . M T
RO #E T 4 . TN SRS PPIIZS . B RUR 5 TN 28 SUHE 5T PP 2% FIAG 2050 43 #1E psi 2 38 % )
28 KA 7N SP AE TN BT HH T 7 I S5 R85

AT ZMBARENE R, 19 MR 3L 156 AN A TN M. IR A - ¥EbrmIZ,
11 AMEA PR TR 55 e P RS, T LABOAE A SP I B AL AW . SERT BT T R WA 25[29]. BE
FR[30]. REEZ[31] [32]. WIZEEI[33]. SO [BAIE &P BA YU PLR . R T Gy
[35]1E o A 1 FEAIE 52 BE SRR FOIR e TPC-1 4 38 5 bl FH [36] o 1l 21 B A JoR 0 0t AL Stk
T UE VLR FEODR M 20 i R S K R e B BEAE FH [377] o M B 28 X BB ASE AN 7L bR H AR IR 4 22 A 4 B 25 M4
FI[38]: X3/~ SP ATRELE TN VAT HH BT HIA 25 R

FS b, PPIWZSEE SRS R T TN BIVETE AR ML, IRATHR S o, T2 FOIR R 8 S itk B 44
PEHCIR R 28 835 5 R FHUIRBREETT[39],  E B sz Mk FOR BRI - Lo DRI (10 R0 3R 3 I [40] [41]. #9%E 2
S S8 VR BB RS I i S B R 22— T A bl T AR FOR R 2R A R 1) A AR AL, ]
REB VN HUR IR AL SR R AR I ARG R 2R o SE AT IR AR B, R A -2 (COX-2) 3Rk 1 2L /R BR T 1
BAIEANHE, HAEMAHIRIR R B b RIET . Bhah, e . LRI AR 2 B B )
COX-2 Fik[41], FRWHHRMRIR A A FE R RESE L, B TR IR . PRI A e iR e ol 2
Fl| COX-2 ik, %M RES 5 HR MR & AR 1) S RE[41]: SR, AS[E SORE A0 AN FRAR 45 55 (1 A
RN 75— 9

BEAh, N T SELFHIIE B SP VYT TN FIFLE], M 156 MR AR Rk 17 DoesdE . Iha IR, fE
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TN S PPI &g, 6 MEE S A2 S BB R ], RIE4E AKTL. TP53. IL6. MAPK3. MAPK1,
CASP3, PN SP FJREXT TN A RIFHI/EH . GO ThAEIEREAE K & itk — b 8 VI e hyT
MU, o SRR R . R R B AT . SPZE R 5 TH A /E P SO IE 92 8 S 208 5 1T
e AR 4HM K7 PTGS2. 1L6 £l TNF #1FSEZ 5 TN (A . Jerl i 7t O 47 B 2] PTGS2 HAELTE HUR
U g A B A I [42], 7 FOIRIRGT A FR 40 AR R 720 IL-1a RTIORE IR BE R e 44 (TNFL)/ IR SR BE R - 32
PAR(TNFR) S 72 3 1L-6 17~ 26 [43]. B FRR I, MidH TNF KFHIFH R B AKTLNF-«B {55 il %
I FM[44]. PISK-AKT {5 5 BB ELFENF TN 4 AE K FGET 2 EEZAEH . TSHR 1#0&
PIBK-AKT 125 2 48 i Jk IR 3 3A A G BE 14 N [45] [46] [47] CASP3 (S 2 T-HATHI R G B2 —,
SP 7545 Al iE H IE I s CASP3 R B H (2 I8 T FH [48] - MAPK 8545 19 2 PR 5 A% {1 148 400 A 17 7L S bR R
BRI [49] o DRI, MEERPTDLA LS, TR R TR Ju s 2O R A T2, 1 PIBK-AKT 15 il i
FE TN e CEAE A . PISK/AKE 3845 14 55 DA o3 1 3k FFUR T 200 A ) 8 9 1 FROIR IR R 40, P O IX 7
T8 A28 114 22 o ik TR 502 1 S AR 3 FROIR s R A2 28 PR e o

W T T 78 A @ I PR A £ 45 6 22 T80T 20 AT 5 00 FOIR IR 25 T EA B A A 9, DAJRS T 45E
JALEF B RRAIE A EIE . TR A FRAIE A Dy FR A5 15 FRHRIE 73 BURRE[50] o FRATT LR UESE SP % HUR iR
SETRER, O S RhEHIE 2 BRI P  R G A

AW BRATRIL SP B ¥ I FUIRARBCR A OGBS . FURAR MR . 6 S RIEPT. B RESEK%. X
AT AR A Rt — B0, R B ZHCHU FOIR IR &5 55 I 7 B DA S iR 1) K e B BB o AE L
0,475 9 5 2% 5 (1 FEOIR BRI R (TSH) R 350 20 i e B 2 AR DR 1 (IGF-1) 17 1755 FRODR R 4 i F 8

gr LRriR, BHATAIE, TNYRIT— B — T8, HRETR e —MEERNERIET. 1E4
WHFLH, FRATHEN 2% 2580 2%, A48 T T OGHERE A, X SP 7E TN W as T HLHIEEAT T 476
fRFE, ATRESERE=AN5TH: S AE R AE R SR TR . BT SO X I R &G TN fI9RTT
TIFEARTUR K. SR, T5 B DR AT AR N SRS 7 2 S 30 SR B0IE A SP7E TN MYRIT1EH .

Sk
[1] Wong, R., Farrell, S.G. and Grossmann, M. (2018) Thyroid Nodules: Diagnosis and Management. Medical Journal of
Australia, 209, 92-98. https://doi.org/10.5694/mjal7.01204

[2] Durante, C., Grani, G., Lamartina, L., et al. (2018) The Diagnosis and Management of Thyroid Nodules: A Review.
JAMA, 319, 914-924. https://doi.org/10.1001/jama.2018.0898
[81 #B¥54, BRFAL. EANRLE:F R R ay7 PR E[]]. E 2, 2011, 36(21): 3057-3062.

[4] Hwang, Y.-J, Lee, E.-J., Kim, H.-R. and Hwang, K.-A. (2013) NF-xB-Targeted Anti-Inflammatory Activity of Pru-
nella vulgaris var. lilacina in Macrophages RAW 264.7. International Journal of Molecular Sciences, 14, 21489-21503.
https://doi.org/10.3390/ijms141121489

[5] Tan,J., Qi, H. and Ni, J. (2015) Extracts of Endophytic Fungus xkc-s03 from Prunella vulgaris L. spica Inhibit Gastric
Cancer in Vitro and in Vivo. Oncology Letters, 9, 945-949. https://doi.org/10.3892/01.2014.2722

[6] Kim, H.-1., Quan, F.-S., Kim, J.-E., et al. (2014) Inhibition of Estrogen Signaling through Depletion of Estrogen Re-
ceptor Alpha by Ursolic Acid and Betulinic Acid from Prunella vulgaris var. lilacina. Biochemical and Biophysical
Research Communications, 451, 282-287. https://doi.org/10.1016/j.bbrc.2014.07.115

[71 ZE#, WK, kel & B DRGT FARIRTY 8 TTHEE R RGP, ZYIFNHTR, 2021, 44(8):
1764-1771.

[8] Z=Wl, Emefh, XUNI. AL CRBICE Zc FOR IR AR 7 45757 1L R BRI 38 I BOR 0], Hh I R FEEE 2%, 2021,
33(16): 68-70.

[9] ARHE. TR BRG0G0 T WA M HOIR IR R A 2GR [D]: [l LA Arie 3], K KEFEHBEA Y,
2019: 1-53.

[10] KfRze. FETHIEIZIE ik 2 BEIGST FURIRES T I A58 & 25U [D]: [ L 22 A0ie 3], ThRH: By

DOI: 10.12677/acm.2023.131156 1136 I IR = =23t e


https://doi.org/10.12677/acm.2023.131156
https://doi.org/10.5694/mja17.01204
https://doi.org/10.1001/jama.2018.0898
https://doi.org/10.3390/ijms141121489
https://doi.org/10.3892/ol.2014.2722
https://doi.org/10.1016/j.bbrc.2014.07.115

X &

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]
[21]

[22]

[23]

[24]

[25]
[26]
[27]
[28]

[29]

[30]

[31]

K2, 2021: 1-47.

Hopkins, A.L. (2008) Network Pharmacology: The Next Paradigm in Drug Discovery. Nature Chemical Biology, 4,
682-690. https://doi.org/10.1038/nchembio.118

Aguayo-Orozco, A., Audouze, K., Brunak, S. and Taboureau, O. (2016) In Silico Systems Pharmacology to Assess
Drug’s Therapeutic and Toxic Effects. Current Pharmaceutical Design, 22, 6895-6902.
https://doi.org/10.2174/1381612822666160907093215

Ru, J., Li, P., Wang, J., et al. (2014) TCMSP: A Database of Systems Pharmacology for Drug Discovery from Herbal
Medicines. Journal of Cheminformatics, 6, Article No. 13. https://doi.org/10.1186/1758-2946-6-13

Liu, H., Wang, J., Zhou, W., Wang, Y. and Yang, L. (2013) Systems Approaches and Polypharmacology for Drug
Discovery from Herbal Medicines: An Example Using Licorice. Journal of Ethnopharmacology, 146, 773-793.
https://doi.org/10.1016/j.jep.2013.02.004

Varma, M.V., Obach, R.S., Rotter, C., et al. (2010) Physicochemical Space for Optimum Oral Bioavailability: Contri-
bution of Human Intestinal Absorption and First-Pass Elimination. Journal of Medicinal Chemistry, 53, 1098-1108.
https://doi.org/10.1021/jm901371v

Tao, W., Xu, X., Wang, X., et al. (2013) Network Pharmacology-Based Prediction of the Active Ingredients and Po-
tential Targets of Chinese Herbal Radix Curcumae Formula for Application to Cardiovascular Disease. Journal of
Ethnopharmacology, 145, 1-10. https://doi.org/10.1016/j.jep.2012.09.051

Yang, H., Zhang, W., Huang, C., et al. (2014) A Novel Systems Pharmacology Model for Herbal Medicine Injection:
A Case Using Reduning Injection. BMC Complementary and Alternative Medicine, 14, Article No. 430.
https://doi.org/10.1186/1472-6882-14-430

Zhang, Y., Li, X., Guo, C., Dong, J. and Liao, L. (2020) Mechanisms of Spica prunellae against Thyroid-Associated
Ophthalmopathy Based on Network Pharmacology and Molecular Docking. BMC Complementary Medicine and Thera-
pies, 20, Article No. 229. https://doi.org/10.1186/512906-020-03022-2

Kim, S., Chen, J., Cheng, T., et al. (2019) PubChem 2019 Update: Improved Access to Chemical Data. Nucleic Acids
Research, 47, D1102-D1109. https://doi.org/10.1093/nar/gky1033

Gfeller, D., Grosdidier, A., Wirth, M., et al. (2014) SwissTargetPrediction: A Web Server for Target Prediction of
Bioactive Small Molecules. Nucleic Acids Research, 42, W32-W38. https://doi.org/10.1093/nar/gku293

Boyadjiev, S. and Jabs, E. (2000) Online Mendelian Inheritance in Man (OMIM) as a Knowledgebase for Human De-
velopmental Disorders. Clinical Genetics, 57, 253-266. https://doi.org/10.1034/j.1399-0004.2000.570403.x

Pifiero, J., Bravo, A., Queralt-Rosinach, N., et al. (2017) DisGeNET: A Comprehensive Platform Integrating Informa-
tion on Human Disease-Associated Genes and Variants. Nucleic Acids Research, 45, D833-D839.
https://doi.org/10.1093/nar/gkw943

Rebhan, M., Chalifa-Caspi, V., Prilusky, J. and Lancet, D. (1998) GeneCards: A Novel Functional Genomics Compen-
dium with Automated Data Mining and Query Reformulation Support. Bioinformatics, 14, 656-664.
https://doi.org/10.1093/bioinformatics/14.8.656

Szklarczyk, D., Morris, J.H., Cook, H., et al. (2017) The STRING Database in 2017: Quality-Controlled Protein-Protein
Association Networks, Made Broadly Accessible. Nucleic Acids Research, 45, D362-D368.
https://doi.org/10.1093/nar/gkw937

Huang, D.W., Sherman, B.T. and Lempicki, R.A. (2008) Systematic and Integrative Analysis of Large Gene Lists Us-
ing DAVID Bioinformatics Resources. Nature Protocols, 4, 44-57. https://doi.org/10.1038/nprot.2008.211

Shannon, P., et al. (2003) Cytoscape: A Software Environment for Integrated Models of Biomolecular Interaction
Networks. Genome Research, 13, 2498-2504. https://doi.org/10.1101/qgr.1239303

Missiuro, P.V., Liu, K., Zou, L., et al. (2009) Information Flow Analysis of Interactome Networks. PLOS Computa-
tional Biology, 5, €1000350. https://doi.org/10.1371/journal.pcbi.1000350

HEFT, A2, gk T, A R AEZG B A 1) T F U B ECR R AL FLT]. 254, 2019, 54(5):
877-885.

Belviranli, M., Okudan, N. and Lamprecht, M. (2015) Well-Known Antioxidants and Newcomers in Sport Nutrition:
Coenzyme Q10, Quercetin, Resveratrol, Pterostilbene, Pycnogenol and Astaxanthin. In: Lamprecht, M., Ed., Antioxi-
dants in Sport Nutrition, Chapter 5, CRC Press/Taylor & Francis, Boca Raton.

Zhang, N., Liu, S., Shi, S., et al. (2020) Solubilization and Delivery of Ursolic-Acid for Modulating Tumor Microen-
vironment and Regulatory T Cell Activities in Cancer Immunotherapy. Journal of Controlled Release, 320, 168-178.
https://doi.org/10.1016/j.jconrel.2020.01.015

Lim, D.Y., Jeong, Y., Tyner, A.L. and Park, J.H.Y. (2007) Induction of Cell Cycle Arrest and Apoptosis in HT-29
Human Colon Cancer Cells by the Dietary Compound Luteolin. American Journal of Physiology-Gastrointestinal and

DOI: 10.12677/acm.2023.131156 1137 Il R 125 23k i


https://doi.org/10.12677/acm.2023.131156
https://doi.org/10.1038/nchembio.118
https://doi.org/10.2174/1381612822666160907093215
https://doi.org/10.1186/1758-2946-6-13
https://doi.org/10.1016/j.jep.2013.02.004
https://doi.org/10.1021/jm901371v
https://doi.org/10.1016/j.jep.2012.09.051
https://doi.org/10.1186/1472-6882-14-430
https://doi.org/10.1186/s12906-020-03022-2
https://doi.org/10.1093/nar/gky1033
https://doi.org/10.1093/nar/gku293
https://doi.org/10.1034/j.1399-0004.2000.570403.x
https://doi.org/10.1093/bioinformatics/14.8.656
https://doi.org/10.1093/nar/gkw937
https://doi.org/10.1038/nprot.2008.211
https://doi.org/10.1101/gr.1239303
https://doi.org/10.1371/journal.pcbi.1000350
https://doi.org/10.1016/j.jconrel.2020.01.015

PUNE O

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Liver Physiology, 292, G66-G75. https://doi.org/10.1152/ajpgi.00248.2006

Ou, H.-C., Pandey, S., Hung, M.Y., et al. (2019) Luteolin: A Natural Flavonoid Enhances the Survival of HUVECs
against Oxidative Stress by Modulating AMPK/PKC Pathway. The American Journal of Chinese Medicine, 47, 541-557.
https://doi.org/10.1142/S0192415X19500289

Jia, Z., Chen, A., Wang, C., et al. (2019) Amelioration Effects of Kaempferol on Immune Response Following Chronic
Intermittent Cold-Stress. Research in Veterinary Science, 125, 390-396. https://doi.org/10.1016/j.rvsc.2019.08.012

Mo, J.-S., Choi, D., Han, Y.-R., Kim, N. and Jeong, H.-S. (2019) Morin Has Protective Potential against ER Stress In-
duced Apoptosis in Renal Proximal Tubular HK-2 Cells. Biomedicine & Pharmacotherapy, 112, Article ID: 108659.
https://doi.org/10.1016/j.biopha.2019.108659

Sun, H.-X,, Qin, F. and Pan, Y.-J. (2005) In Vitro and in Vivo Immunosuppressive Activity of Spica prunellae Ethanol
Extract on the Immune Responses in Mice. Journal of Ethnopharmacology, 101, 31-36.
https://doi.org/10.1016/j.jep.2005.03.023

BEZRTE, Tk, OON, 5. AR SRR HURARE TPC-1 40 Mt sE o H ki 4E FI[J]. 2wt 5t 4 244k, 2020, 33(7):
720-725.

Wang, X., Li, M., Hu, M., Wei, P. and Zhu, W. (2017) BAMBI Overexpression Together with $-Sitosterol Ameliorates
NSCLC via Inhibiting Autophagy and Inactivating TGF-A/Smad2/3 Pathway. Oncology Reports, 37, 3046-3054.
https://doi.org/10.3892/0r.2017.5508

Quagliariello, V., Armenia, E., Aurilio, C., et al. (2016) New Treatment of Medullary and Papillary Human Thyroid
Cancer: Biological Effects of Hyaluronic Acid Hydrogel Loaded with Quercetin Alone or in Combination to an Inhi-
bitor of Aurora Kinase. Journal of Cellular Physiology, 231, 1784-1795. https://doi.org/10.1002/jcp.25283

Gil, N, Uziim, A.K., Selgukbiricik, O.S., et al. (2018) Prevalence of Papillary Thyroid Cancer in Subacute Thyroiditis
Patients May Be Higher than It Is Presumed: Retrospective Analysis of 137 Patients. Radiology and Oncology, 2,
257-262. https://doi.org/10.2478/raon-2018-0027

Chen, Y.-K,, Lin, C.-L., Chang, Y.-J., et al. (2013) Cancer Risk in Patients with Graves’ Disease: A Nationwide Co-
hort Study. Thyroid, 23, 879-884. https://doi.org/10.1089/thy.2012.0568

Chen, Y.-K,, Lin, C.-L., Chang, F.T.-F., Sung, F.-C. and Kao, C.-H. (2013) Cancer Risk in Patients with Hashimoto’s
Thyroiditis: A Nationwide Cohort Study. British Journal of Cancer, 109, 2496-2501.
https://doi.org/10.1038/bjc.2013.597

Chang, H., Shin, B.K., Kim, A., Kim, H.K. and Kim, B.H. (2016) DNA Methylation Analysis for the Diagnosis of
Thyroid Nodules—A Pilot Study with Reference to BRAFY5°E Mutation and Cytopathology Results. Cytopathology,
27,122-130. https://doi.org/10.1111/cyt.12248

Ruggeri, R.M., Villari, D., Simone, A, et al. (2012) Co-Expression of Interleukin-6 (IL-6) and Interleukin-6 Receptor
(IL-6R) in Thyroid Nodules Is Associated with Co-Expression of CD30 Ligand/CD30 Receptor. Journal of Endocri-
nological Investigation, 25, 959-966. https://doi.org/10.1007/BF03344068

Luo, L.-H., Li, D.-M., Wang, Y.-L., et al. (2017) Tim3/Galectin-9 Alleviates the Inflammation of TAO Patients via

Suppressing Akt/NF-xB Signaling Pathway. Biochemical and Biophysical Research Communications, 491, 966-972.
https://doi.org/10.1016/j.bbrc.2017.07.144

Woeller, C.F., Roztocil, E., Hammond, C. and Feldon, S.E. (2019) TSHR Signaling Stimulates Proliferation through
PI3K/Akt and Induction of miR-146a and miR-155 in Thyroid Eye Disease Orbital Fibroblasts. Investigative Oph-
thalmology & Visual Science, 60, 4336-4345. https://doi.org/10.1167/iovs.19-27865

Kumar, S., Nadeem, S., Stan, M.N., Coenen, M. and Bahn, R.S. (2011) A Stimulatory TSH Receptor Antibody En-
hances Adipogenesis via Phosphoinositide 3-Kinase Activation in Orbital Preadipocytes from Patients with Graves’
Ophthalmopathy. Journal of Molecular Endocrinology, 46, 155-163. https://doi.org/10.1530/JME-11-0006

Li, B. and Smith, T.J. (2014) PI3K/AKT Pathway Mediates Induction of IL-1RA by TSH in Fibrocytes: Modulation by
PTEN. The Journal of Clinical Endocrinology & Metabolism, 99, 3363-3372. https://doi.org/10.1210/jc.2014-1257

Zhu, J., Zhang, W., Zhang, Y., et al. (2018) Effects of Spica prunellae on Caspase-3-Associated Proliferation and
Apoptosis in Human Lung Cancer Cells in Vitro. Journal of Cancer Research & Therapy, 14, 760-763.
https://doi.org/10.4103/jcrt.JCRT_1289 16

Johnson, G.L. (2011) Defining MAPK Interactomes. ACS Chemical Biology, 6, 18-20.
https://doi.org/10.1021/cb100384z

UL, PR, FOARIRES 1AL 7 RS HE A IR AR T[], B R B2 24K #2441, 2013, 27(4): 26-30.

DOI: 10.12677/acm.2023.131156 1138 Il R 125 23k i


https://doi.org/10.12677/acm.2023.131156
https://doi.org/10.1152/ajpgi.00248.2006
https://doi.org/10.1142/S0192415X19500289
https://doi.org/10.1016/j.rvsc.2019.08.012
https://doi.org/10.1016/j.biopha.2019.108659
https://doi.org/10.1016/j.jep.2005.03.023
https://doi.org/10.3892/or.2017.5508
https://doi.org/10.1002/jcp.25283
https://doi.org/10.2478/raon-2018-0027
https://doi.org/10.1089/thy.2012.0568
https://doi.org/10.1038/bjc.2013.597
https://doi.org/10.1111/cyt.12248
https://doi.org/10.1007/BF03344068
https://doi.org/10.1016/j.bbrc.2017.07.144
https://doi.org/10.1167/iovs.19-27865
https://doi.org/10.1530/JME-11-0006
https://doi.org/10.1210/jc.2014-1257
https://doi.org/10.4103/jcrt.JCRT_1289_16
https://doi.org/10.1021/cb100384z

	夏枯草治疗甲状腺结节的作用机制潜在药理机制
	摘  要
	关键词
	Potential Pharmacological Mechanism of Action Mechanism of Spica prunellae in Treating Thyroid Nodule 
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 网络药理学方法
	2.1.1. SP活性物质的筛选
	2.1.2. SP活性成分及疾病靶标的预测
	2.1.3. 靶点映射及蛋白质相互作用分析
	2.1.4. GO和KEGG途径富集分析
	2.1.5. 网络构建

	2.2. 分子对接

	3. 结果
	3.1. 网络药理学结果
	3.1.1. 活性成分靶点网络
	3.1.2. 靶点网络
	3.1.3. 交集靶点的PPI网络构建
	3.1.4. GO富集分析和KEGG通路分析

	3.2. 分子对接结果

	4. 讨论
	参考文献

