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Abstract

Objective: To explore the mechanism of Xuefu Zhuyu decoction in treating hypothyroidism based
on network pharmacology. Methods: The active components of Xuefu Zhuyu Decoction were screened
by TCM Pharmacology Database and Analysis Platform (TCMSP) and HERB Platform, and the
chemical structure of the active components was found by PubChem, and the potential targets of
the active components were predicted in SwissTargetPrediction database according to the chemical
structure. Searching the related targets of hypothyroidism in Genecards database and Disgenet
database, the intersection target genes of drug targets and disease targets were obtained by
Wayne diagram. Protein interaction network was constructed for the intersection targets of drugs
and diseases by using STRING database, and the key targets of Xuefuzhuyu decoction in treating
hypothyroidism were obtained. Using David database, the signal pathway of KEGG and the func-
tion enrichment of GO were analyzed. Results: 208 active ingredients, 1066 drug targets and 1386
hypothyroidism targets were obtained. Finally, 195 intersecting targets and 20 KEGG signal path-
ways were selected. The key targets of Xuefu Zhuyu decoction in treating hypothyroidism are
STAT3, EP300, AKT1 and MAPK1. Key signal pathways include: tumor signal pathway, AGE-RAGE
signal pathway in diabetic complications, etc. Conclusion: This study initially revealed the me-
chanism of Xuefu Zhuyu Decoction in treating hypothyroidism with multi-components, multi-targets
and multi-channels, which provided a basis for the clinical development and utilization of Xuefu
Zhuyu Decoction.
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1 Hl

FH DR T T RE Rk SR (7 FHJR0) A& B 22 o i 8] 5 1) FEOIR BRI 3R (TH) & B 20 WA BUAE 08B AN JE BT BRI
A SRR SR A . ARYE HURAR . RS T ek /b A H SRS, HR BRI REUAR 23 59l 4% 20 M SRR
Pe FARVERISNE M. RZHUEDLT, FURIR D BEIBGEAE ¥ A 2 R e 1Y), RE DR T BB 05 Ik R v AR 6T
B I I AR BUR FOIR AR ) BE DR SR M B I R K 22 5, SRR TEMRgRIAAI L. [Hk, A
15 TSH AMIK FT4 K22 Wiltibrdi . HOR AR ) BE ISR i 5 DUAE R AARAE CLFEVZ b FOR AR, Ak 2 38
s JES . AEE. H2AMEEH SIS 2. WRGRIR . EFREIMEC. FUIRER D REIRGR FEA K H WL
PR A A 7 0 (% 2 B D R AR R M 7K T P TR P A ) « B I I AR TR SRR 38 AN 25 B b 22 2R 45
WU BEFAREPIE IR . 7ESEE, [ (g AN S 75 R 2 2505 o FOIR IR Th BB IR 1Y) S 08 4.6%. 1)
— DGR A A FE N, PR A R R T R sk B AR IV I PR FR R i T R el 1) B0 %2 23 il 0.4% 11 9%, T
JE#EAE 75 & 5L B2 MR a2 20% 0L b o 7E— D0k H R ZERE b b, I PR FEOIR IR 2 B8 ek AT
I A FE DR AR T R DR 1) B 95 28 40 31l 0.37% 1 3.8%, £t T FEUIR AR Th REWE 1K1 &% KN R4 4F 10 J1 N\ 226
Bi[1]. 2020 4k EHAHE 31 NME AT R E RN ImRF IR RE A 1.02%, IR BT
RIZEN 12.93%. 1 H IR KRR SFE IEAHK[2]. ZRFVRER(LTYZET M EEFER, 24

ik
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AR E AT A2 —, T IR R IRE N E TR, EEEBE = RKERHLATY, Al 1
12k T5 (3]0 K H DR B EFE SR, ATHE 7% NG G 200 LT4 &by, o 30%0 3 1E
FHUGIETT I s IR B HUR R DD Re AR [4] [5].

FRODR R 2 RE R R 7E P B2 2 R O 8 (05 4, AERR I SO AR, nPICIRT “m57”  “Bn”
KPR ZEERE, HAERRACET (R - AR M CGRIK « KRR, HACEAEIR 5 UK AR BE
IBAE R KB ARL, G “HIRBEAR A KR o “ERE T RN, SR, B, GRM,
FIE” o WIT TR EER DURANE . FUKEM N E. FIERRES, RWisesE 7 RURER IR E
FERRE RRAL. IRRFEBL. FHIERIE LLRIATT k. BUR A B BE XA AR EE R B A2 B 2Ltk b3k 47 4
CEREYE, JFSRRIGRICEEAT B4 AR E BN Oy . BVOAE. HmK EEA e R
RAE, REAT, BHEFRK, 7RdE, BEHE. BILEZNFEAGE . RITE. HEKZ. &
TRPRMLPH A o V09T R EEDABR AR, IRANEFH, A5 E AR, SRR B S S [6]-[19].

Wk 2G5 RN RGUEYS . BURZGHE S WG BEANT RS S R, BER s
A, BEGHI T AW FURR SR AN 2% dfE IR, I R AR S BN LI 2 SRR G BN AR S,
ZIANE R W RAR R 25 5593 2[RI IR 5Bk [20] o 51 AR 2R G /KPR AE N 28 1) £ FE o3 T 25 P A
JEXT R FAHDGME, S5 BN 2 S 2 A ELAE R SR T IR, T2 P I8 AL B 7R
I 2% 2 SRR MU B 0T TR S BEGRRE R FIMLE, A — B IR NI FC 38 s B JE il

2. F&
2.1. MFERFAEERFMER D RAERAERE

M B2 RG24 B 22 5 (TCMSP) . AR %5 -F & (HERB) A R MR B9 ) 11 Bk 24 2048
AT 40AL ERREE . N RATL AR RERE. 8. AR, HEREITE MRS . DO IR A (OB) > 30%
HZKZGPE(DL) > 0.18 Jbniflxof i — Ik o 2 (VG 1 e o EAT e, AR Vo 2E A WL/ 1 AR i P
P8 (PubChem) i i 1b 2230, IRIE43, 7E SwissTargetPrediction £ J5 7 &5 AR AH S HE 45
B FEIRERTREME > 0 FHE 55 T T7E PubChem B AENML2E 1, Bl TCMSP 7 & 111 Related targets
fFE, JFARHE uniport F A NI R 4 . B FTA IIHE S BRI, THE.

2.2. BAARBRINHERUR AEAYHE X3 iR 07 1k

PL “hypothyroidism” Jy<#ia], 7E Genecards i /2 & Disgenet il 72 oA 2% HUIR IR Th REIRAR JiE Y
AHIEAERE S5 . 7F Genecards HUE 2 A R 55, DL Relevance score > 1 AbrifE, #EATIHE. &Ko FHé
PN R G R A S, .

2.3. MEMMAZERZS FRRINEERBIEX R R ERREEERMEE

W ML IRF S8 1At 1 2 L s 5 FROIR IR T R BB RE BE 25 N Venny H 244 5 LA T 0 by, B AT 4%
B MLFF B2 76077 H R IR D) BEJBORAE IR A DG HE s o B ACHER A3 N STRINGLL5 i fE, WEWmh
Homosapiens, ZH& 4773 combined score > 0.9, MHBRIGIEREIIFE AL, & PPI IMZEEAY, 4 ik PPI KR
F A Cytoscape3.9.1 - Hh kAT il A4k 734, 2:4f1] PP ¢ &R &L

2.4. BRIEESH

¥ IR GRS 2 950 5 254 3L [F) 0 555N DAVID #dis 22 b AT AR Y Ty e (GO) ALl % (KEGG) 1)
BRI R LR R T ARUEAE AT AU IR AR B S AT AL T
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2.5. HEPY - B - BEMLSE
B MR B FAH R AW T 3mSR R SR . 2 B R S A s b AT B 5 A 3, FIIF Cytoscape3.9.1
BAFHEAT PTG AL TR, A “ 250 - B A - R WE% A
3. &R
3.1 MAFRFHEEFBER T RIERLLTFE

FIF TCMSP ¥ % &% HERB /%, LL OB > 30%#1 DL >0.18 Affiif st tt:, KRS E MFZmizm st
223553 3 208 A F ] PubChem %8s 12 1 SwissTargetPrediction K 22w 1 2 B 4k 2 i 0 BEATHE AR,
BB M FFEHSZHE s 1066 >0 HAP 2 AETE R 22 4>, ¥ 338 N BRIGPER s 23 4, #5207 /4N 24
VTSRS 2 4, SERL 44 AN AR EOEYERSSY 49 S, BERT 484 AN JIENEMERSSY 7 A, ERT309 AN ARAT
TETERRY 29 A, HEAT 309 N AFIRTETERR S 20 A, $EAT 388 AN AEFEREMERR S 7 AN, BT 167 AN LSS
PERSY 17 A, BERE 373 4N AAFRIEMERSY 54, HEAT164 N HELREMER: 92 4, HEAT 746 1.

3.2. BRBRINRERGRAEAY M K R THIE

FIH Genecards %4/ % & Disgenet £#i e, A2 FUR IR D) REIRGR B 078 7R o Y0P /N EHE
FEII PR R0 SRR B, S 243 31 FOIR IR T R JRE RE SR HE 55 1386 /.

3.3. MAFZHR7HS PRI HERURAE 3L SR I3

FIH Venny2.1 (https://bioinfogp.cnb.csic.es/tools/venny/)F- & , 15 3] ML 257 75 HUIR IR 2 REIRGE E 1)
SRR 195 4, IR EE, WA 1.

MRFIZ S % FH Ik

Figure 1. Wayne diagram of Xuefu Zhuyu decoction and hy-
pothyroidism target
1. MATZEFGAHS AR BRI e AR FERE = 5 B E]

3.4. YR MATERZHS RRBRII RERIBAE X SR R & H R E1E A M4 E

HAZHERE 25 N STRINGLL.5 #is E, e ¥)# 4y Homosapiens, 244743 combined score > 0.9, fifl
BRCERMHE 2, SR PP 4B, LK 20 WZHE R, FRORICEIE S E AT AA 195 4, RRTE
EEMEAEHBLA 534 5%, V75 SEE N 5.48. ¥ PPI 45 5L 5\ Cytoscape3.9.1 3 HhdkAT AT 44k 43
Hr, 2 PPI G R K, W3, B RN SRR — AN, 9 s O R/INRIR B R /N o #% Degree
E R HEF, G151 H IR 16 97 FOIR IR D) BRI REFE 44 7T 4 (1 CEEHE S0CM: STAT3. EP300. AKTL,
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MAPK1,

3.5. GO £MThEEF R

FIH DAVID ¥ &, X LR EHE S 3T GO (RLFEEY %=L BP: biological process. 4>
IifE CC: cellular component. 4041 MF: molecular function) % KEGG & £/ #T. #£HX-log10 (P-value)
EHEZET 20 BSE RAAT TR BT MU 6% BP. CC. MF WIS R&HIFEE, WKl 4. W&
TRV X RNA REBE 1 5 8) 7 gt AT 1R [y ZERIRRE R IE R e . 040 i ig 5
FIIEREY S, E0 TIhReh EE N AR A, MIRE. NRMEARSE. fEgg kb 321 %
HA: RNA ZEGHE I Bk s, FORBOE IG5 1 DNA 456 B4 &, FeiiBh R 1 i 45
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Figure 2. Xuefu Zhuyu Decoction-PPI network diagram of hypothyroidism target (STRING)
2. MAFERGA - FRRARTIRERIRAERE = PPI (£ZE|(STRING)
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- FRBR T RERUB AERE & PPI 4% B (CytoScape3.9.1)

¥

Figure 3. Xuefu Zhuyu Decoction-PPI network diagram of hypothyroidism

target (CytoScape3.9.1)
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Figure 4. GO function enrichment analysis diagram of Xuefu Zhuyu decoction in treating hypothyroidism
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3.6. KEGG i@ #h
IS DAVID 4 Pe ¥ G X I 259 (38 S R R E AT KEGG & 8240, 19 B s ARk A 173 %%,
Top 20 of KEGG Enrichment

Hepatitis C - [ ]

EGFR tyrosine kinase inhibitor resistance )

C- type lectin receptor signaling pathway [
Pancreatic cancer - ®
Ras signaling pathway 4 [ ] - logo(pvalue)
Hepatitis B ) 2

Endocrine resistance -

o e
& @

Chemical carcinogenesis - receptor activation -

HIF- 1 signaling pathway - o
g Proteoglycans in cancer [ ) 2
|q_) Kaposi sarcoma- associated herpesvirus infection 4
Rap1 signaling pathway count
Thyroid hormone signaling pathway - ® 20
Central carbon metabolism in cancer @ 30
Acute myeloid leukemia - : 40
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Prostate cancer

Fluid shear stress and atherosclerosis q

Lipid and atherosclerosis 4
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Figure 5. KEGG enrichment analysis diagram of Xuefu Zhuyu decoction in treating hypothyroidism
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Figure 6. Drug-target-pathway network diagram
6. 254 - B - B E

DOI: 10.12677/tcm.2024.131021 129 R


https://doi.org/10.12677/tcm.2024.131021

Ko, SN

1% H-log10 (P-value)fEHE4 A 20 f4h BiEAT v M4 0T, Wil 5. & & ER EEW K UL T JUAME 510
JERE B S . WE PRI R KE H HY AGE-RAGE 15 5B 45 .

37. WEPY - s - BERMS

B MR B R ZY) . T3 35 SR R SR p . 2 B R S A s b AT B 5 A3, FIIF Cytoscape3.9.1
PAFFAT O AR R, R 250 - BT - JEER T MK, ILIE 6.
4. W1ig

FOIR AR DD BE OB SETE B S h TR E i 44, (HARIE L Z 77, 0% 3. KRB EIREIRREIL,
APBEIAT “EET T CBUR T ORI SEVuRE. PEVCAF IR R ATRE S e RA R . B RETER A
FAR. AP EREE R, EERICABEBHE, BHAR, B OMAE, nIFeIeseim., 5
M55 B AR . PR B T TR VR T N AL . 25 IR TR AN S Ak s . AbB . g, 3

= /5y
.

MFFZEFEZ B R E 4 R X EISE AR S AR 477 . A A, A, B, aqk. ok,
ARG RIS NE L SR RERE. HRD 1L MRy, Dy DB, Z0AE. AT IEORE, RIS, %
MK PEVCRSNIZ N, BRIy R, Sei. BU5E. AABONE, BT, b RS RE T B AR,
A, DT RS SR, HUREIT RIS, DR ARG ARSI N T, DAE AR . AL
YA, FRIAGL, W&If A, BEAmMAGE: B, WAEZ, Pz . 2,
M B AL . BEAATHE . Wi, AL AR 2 DK

H 195 /NAZ HLHE g1 4% Degree {E B 7 HEZ , 3RAR MRFIZ95532 76T HICHE 44 BT DU (19 DG B0 0N : STAT3.
EP300. AKT1. MAPK1. STAT3 & M55 SR WuE R+, & ] Lo S 240 i PR F AR K R 19
R, RTINS MR E A 2 M AEY) e id R . STAT3 J& T STAT Hg 1Kk,
STAT s K1 (10 B0 T KRR BRI MBI, X — iRt JAK G-, JAK Wi 2 3
Z R R AR KRR R, W IL-6. IL-10. 1L-21. EGF. PDGF %. fERILI) STAT #43% K 138
i SH2 SE MY B RIVE — AR BRI A, SRS IS B AL, TEREE R R E 3 X3R4 & 1 GAS
(gamma-activated sequence)scf, MR FiFREFRZL . STAT3 MIThAEZ R 2 R R A2, B4
H RS SRR RS RRES . S A 7 A BARE A . STAT3 ¥ 57 3 B0 BRI
2R REMRIRE S, WEE. FEsia. B SRR timss21] [22] [23]. HRT STAT3 fEH
SRR B IR AE F B DIVE FA OC & B AT AN B A, (H H RTIY — LSRR8, STAT3 nIfig 5 A0E S S A G
WATE K[24]. WEFCRIA, H B Sy 1 FFOIR R 28 A0 R IR D) e J30R A LAJE R R S 7 sz STAT3 (3R
1k[25]. EABEFERW], dHId STAT3 B LA FOR IR D) BE DB AE 1R & € [26]. EP300 & —FhZH i H Sk
HRely, wLLEE OB E AR AR R B, PR R R IR IA . EP300 5 5 —Fh R Bl CBP
AEERREYE, eSS 2MERETEES, S 5ARNGESREMAEY SR, SREFREEE
ZARMFEIE R . ep300 AT LA HUR BRI R 2R S &, S0 I3 v 1, IS ORISR 1S 5 18 3 [27].
AKTL R—MeLE BRIV AN, Z5MEK, REAEERRT . BRI, AKTL 78RR E 1
HURBRZH 2 rp B 30K K 35 FRAR, 7R AP A SR AZ 20 i Hh i A R B35 PR, AKTL IRIAKCES HUR
IR K 2IEAHKC[28]. MAPKL 2 — MR 5iE 0 E D HEEY, BT MAPK E5EHK—R. MAPK
ORI e T RS T RIEE AN . AR, R R
WA T BERIBAE R, i PKC-MAPK @ A HEAE L, TR H R BRI R 5O R 2 A I 24 Db ik
B (14 AR 22 52 0 L 5 8 R IR R B O R 145 &, T3 A PR 1 FRODR IR D e 9 DA B SR 1 P HE R i
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hfesIs[29]. LA ERFRFHIH STAT3. EP300. AKT1. MAPKL & il SR 2 5 1 MAHER% G
7 HIRIPE RN, SEA R T DS B3 AT I UE , A S SR SRR AL TR 1.

GO EHE W, AV FEE T X RNA RBEEE 1 5 3) 7 1Sk AT IR iy B RIA 1 e
. BRI ST . AR W SR S A AR . RS ST T . YRR
W RNA ZEG T 1 F R 1% 10, IO B0 (1077 71 Fr 5 M DNA 856 JBFSS & i sls 14565 . KEGG
BT BN MU B 167 R IR DD BEIRGR T 5 20 R LR JUAME Sl (s 5@ MRt
RIEH ] AGE-RAGE {55k, HElCAPEE(S 5 @E%AZM, W NF-«B. PIBK/AKT. MAPK,
JAK-STAT F1 TGF-p %5 HF 5T & B0 H ek 5 8052 FLTh RERRAT RO ML AT #5552 JUZH ZUMEI 3R 2 1k ER A1
GPR30 I #ik, HEMmiME ERK1/2 1 PISK/AKT 15 Sl AHCE A RE, REA SR MEA
cyclin D1 ik T, BB ZRLAR A T B T2IE R A OC[30]. A58 KN, 76 itk O3 R RO IEH 2,
PISK/AKT 3 #% # U [31] . 37 T LAUE H ) K B PIBK/AKT 18 #% [28]. Wl HEAL &R =W - 24k
(AGE-RAGE)(5 5 il % 22 411 HH 1y UK 51 S 1) 2 1 BB SR 4L =PI (AGEs) 5 H 2 AR (RAGE) 45 &, itk 5l K —
ROV PG 5 FiEE . XA LUl 5 RAGE 454 kREiE £ A5 5181, W NF-«B. MAPK
F1PIBK-AKT-mTOR %5, MM 8RR SV A L5 P R AT RE S o 4B MR T AN R 2.
W7 R B AGES fit% 1% 5 RAGE FIAZ K T30 1K) B 40 1) K-S 48 9 e TR 19 0, W6 SR AL 28 oK P32
PA(RAGE) T V4 sk T BRI 15 8% 1 LR DR 7 A 5% R 7 1 AT B 3 2 A D HEOIR IR v b 2 4 B ) T A5 2
T, PARAERE, FhEnEthse, FRARRARIRI KT [32]. BL A F38 2 A 6 FERE, AU
FE B RO AR A, TS PIBK-AKT % . AGE-RAGE %% 5K We, FATH AL, fxbl B
AN I T RELE PR B R AR R R AR, AN S SRt Fe s T 1 .

5. &g

L EPTR,  MAZRSZ R YT HUR IR T REEGRAE Y B SE SO STAT3. EP300. AKT1. MAPK1. #
T P R B B N R RE (S 5 K L R R0 RRE P ) AGE-RAGE 15 53 % o i [ 4% 24 2 UF 52 11 RF B
Dl Z sy 2N ZIEBCRIAT IR, 4 RR A MBS P RE(E LA T R IEEA, (HilT
AL R HREHAR AT, BHRA I ERHE— N ER SR, BRI i —23)
VISLIRURUE, 7053 )RR I LA 7532 P R R R AR REMILR R A R8T AR 25T A S A SCHF

SE
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