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(8 E] 86 A ARNKHR S Fon T EIRITE XFHET R HELE M K (ulcerative colitis
UC) 49 7% WAL &4, AR AL 306 97 UC e AUl Jr ik i ANF 25 R 4 25 38 2 4048 /& (traditional Chinese medi-
cine systems pharmacology database and analysis platform, TCMSP) F 4 & & &k 5 % 69 8 25 B AR
% ¥e.,& , A OMIM. DrugBank k4% & 3£ 13 UCAR £ $e.5.. #)8 Cytoscape M2 ¥ 25 5 7 A 47 M 4, | STRING 4&
FEMEDARZTEO-Z O RA LR M. KB AIKRL (gene ontology,CO)Fe WAL E 5 A Eag A4 $H
(kyoto encyclopedia of genes and genomes,KEGG)'E & oAriz KB, K iF40 K eg e bl ik, o ky
B EBEMAS S G m@mieA-& 4(interleukin-4, IL-4) fo 3R £ 4% 2 (prostaglandin—endoperoxide
synthase 2,PTGS2)#t4ToF T4, 4R BHir-fo s NA&OIE43/ T2 bWA 66 MFe b, LFEPTCS2. 1L-4.
IL-17.1L-8 . Bk X & & B% 3(caspase—3,CASP3) . AFJ& & & P53(tumor protein 53,TP53) .2 % B gL & &
B 1(mitogen—activated protein kinase 1,MAPK1). X i4 /& & @ B 9(matrix metalloproteinase 9,
MMP9) 4, GO = KEGG ‘& £ A7 45 %i%i%%%&AKT IL-4.1L-17. RGE—RAGE%?F"iﬁEZ\ x4 ok R R i
B F A ABAE TR, A 5 PTCSL A IL-4 A G ey F A . 2 &K FH597 UC o) TEMH T2
8 Lw&?ﬁn%#mﬁwﬂmszﬁu1L—2§%4§%5@§g\k471;é1v,izu1L—4\1L—17\AKT4§%5@§% Z A st B
— GG K A5 7 UC s JRIT SAAE AR £ 2 T — 2 69 Al
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Exploration into the Main Ingredients and Mechanism of Baitouweng Decoction

in the Treatment of Ulcerative Colitis Based on Network Pharmacology and Molecular Docking

WANG Jundong, LIU Yu, LU Hongmei, XIE Hongyan, LI Yan, ZENG Jinhao, YAN Ran
Hospital of Chengdu University of TCM, Chengdu 610075, China

Abstract Objective: To explore the active compound of Baitouweng decoction in the treatment of ulcera-
tive colitis (UC) using network pharmacology and molecular docking, and to study the mechanism of the decoction
in treating UC. Methods: The active ingredients and the relevant targets of the decoction were searched from
TCMSP, and UC related targets were obtained from OMIM and DrugBank database. Cytoscape was utilized to
construct target network of Chinese herbal compound, and STRING was applied to build target protein-protein
interaction network. GO and KEGG enrichment analysis of the core genes were conducted to obtain the related
target pathways. The main active compounds of the decoction were molecularly docked with IL-4 and PTGS2.
Results: Target-target network contained 43 active compounds and 66 targets, including PTGS2, IL-4, IL-17, IL-8,
CASP3, TP53, MAPK1, MMP9 and others, the results of GO and KEGG enrichment analysis showed that the
main enrichment was in AKT signaling pathway, IL-4 signaling pathway and IL-17 signaling pathway, and RGE-
RAGE signaling pathway. The results of molecular docking demonstrated that quercetin and berberine were the
main ingredients, showing high affinity for PTGS2 and IL-4 respectively. Conclusion: The main mechanism of the
decoction in the treatment of UC might be related to the regulation of multiple signaling pathways such as 1L-4, IL-17
and AKT signaling pathway, by quercetin and berberine via PTGS2 and IL-2, and the study has laid a certain
foundation for further excavation of clinical effects and the mechanism of the decoction in the treatment of UC.

Keywords ulcerative colitis; Baitouweng decoction; network pharmacology; molecular docking
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PR IR RIETT UC T L IE K IR B = il 4
PEFI A E T RIE AT R, EAR KM E, &
Bl e F LA 2 2R3 Dy AR e 2 e

HR A UC #4995 A A il R & B, UC 9 - B2 Y
IR S iy R S AW, LR ATL LA R A B
RE AR B RN E, bR LR AR EA
F. BREFHHBEUBER), HEKS 0% 8
M1 25 B2 2 K, DA ST N I 23 1 1 Sk 5 N B 2,
AV IR R, UM IR . BT 9E, RIS KRR,
PRV R 7 s AR ATTE AR, WAILEE 4TS
IR, JURRRIRIG IR, N E 2. B K IR
FE , T PR T M DA B, A 25, Y 25
G, FLZ2 3 AR LR 5« IR 2 ThA ¥R YT
UC 2B EIT AR E . WK RI, Ak
RE N RE A AR AR UC B EFEAR B ROCR AL T X 1R
ZH CHI T e g Bk A Hb ZE K AR E M VR 9T AR AR
STt E T IRAY . B—HRAHA LSS
FEWIR T RS R S UG, &5 R R I A k&
) RE IV e 2035 e 2 45 T AL S v A UC BB 3 I R
FER VB R R A L, BARAWEA KT Ak
% IRIT UC L8055 T AGE B Bk E3i6I7
UC 123 1 AL A 2 2T 2

I 8% 24 B 22 R0 43 1 0 R AR R R A A
FNLEAR IR FR Rk 3 6 2R 2% 2 2
FETINAREAYE B 250, 8 IS8 8%
A SSURIZ ) I X 285 AT IR 285 p Afr , TT DK 2 4t
1T 2 W5~ 2 B8 RO 5 . AR HIE 58 01 FH ) 4% 24
AR e H Sk £33 10 3 EAE H R LA IR 9T UC
() B A R R AR AR T R AR R
WX 25, 33k 1T 4 3T 29 A S 2 BEAE R O R 1
k&% 2 A 2 8RR L 2B A2 T UC AR L
il W FL R 25 5 5 IR TT B AR B o AL 4
ft— 8 W AR KR A 22, R 21l PR B FH 42
BESCHE .
- SES)a)
1.1 BLEZFMERATFE SHTAHRAY
M 2% ¥ 4 JE (traditional Chinese medicine
systems pharmacology, TCMSP) fiii% H 3k 35 1%
YRR o 3% TOMSP #0405 Fg , E N R DU , fr &
HE % T 3% $f Herb name, 2 J&5 43 lH N FH 3k 55 .38
ELVEMVER Y, S5 Search ¥4, Bl [ 15 1% 24
A5 A Ak 22 B4 o I ADME 230 11 I A= W |
FH B Coral bioavailability,0B)Fl24 %224 1k
(drug-likeness, DL) #f A7 i i% , OB>30%. DL>
0. 18" Ry i i K
1.2 BB BEERLES Ak

B A B S BE IR I a2 [ A ) A TCMSP #4%
o E St N TOMSP £ P2 B 0T, Ko 2% HE 36 Tl ik
$% Chemical name, 73 AN F K5 BHE A
Z& [ B LS AR 2 R — MR
O 5 B R #E 95, B A Uniprot (Uniprot: ttps://
www. uniprot. org/) U R R HE R A BRI 4
JHE R J5 B2 03 A 4%

1.3 $ZHEUCHXEES 77 & 5 OMIMChttp://
www. omim. org/) DrugBank(https://www. drug -
bank. ca/) 45 E , #R $5 Pubmed H MeSH [ & = i
W, AR A I R OB R R B T
Sh R AR OGHE B . BB IE Uniprot s 2 X A
RPN PEEs I R 7R AL S A PR
FEHR AR

1.4 BLE7E7 CHZLEATFEIE  FH
Cytoscape 3. 7.0 %4 Bisogenet i1 43 5l ¥ &
1 Sk 5597 58 AU B TR LR AR 2 R UC 1) 2R
HHAE M4, R/ 2 A28 BUAZ 4R, BRI AT 45 1 2%
2% Degree A th AL BB X 4% 00 i 3R AT
[iiprin

1.5 $MaMEYEREMZOCBRFE £
5 VR RSO E STRING #2446 T — B AW Th g
R TH, 8 7 HEF AL (gene ontology,
GO H 45 22 A1 3t 4P 1 [ 5 6 R 4H |/ B4 4 (kyoto
encyclopedia of genes and genomes, KEGG) B
MOl E %5 . AR STRING #E47 GO AL 42 5 e
£ 43 M A1 KEGG 38 % ‘& 48 73 #r , I F F Omicshare
(http://www. omicshare. com/tools/) T. B ¥
JE v S PR L, X6 GO R KEGG 5 48 70 B ik
AT AT AA AL

1.6 HEDFXIE @i pubchem Wk (https://
pubchem. ncbi. nlm. nih. gov/) ¥R IKEULE W
SDF &5 4 3C 4, I #% 4k 79 PDB A, M Protein
Data Bank(http://www. rcsh. org/pdb) i3 )% &
TR 2R EE A/ 4(interleukin—4,
TL-4) F 22 2L 35 A 22 F A (mi togen—acti -
vated protein kinase,MAPK),#]H PYMOL 2. 3.4
L7 QLD = N S i ) N L N 3 Y (g
AutoDockTool s BAEXF 342 AR AT AL P fr
LR EEE R, A AutoDock Vina 1. 1. 2XF A& &
H S BCAR NS T3 Bl BEAT 73 o0 el T2
PR-BCAR S AW 2 T RO HERAE &8 L K
FHE AR LS 7 1 RIS PE SR E 255 4T 40, VR AL
HoEA Ty, e 25 HR I REST 7, REAEABRAIC, — &
(1 285 G R R G
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2.1 BEESEEFMMSY BT R TCUSP 3L
3 5 75 45 OBAB AN DLAE M A R4y » $RBL A Sk 45
B ROy 65 B, Forb Sk gy 10 R L BE 14 R
TR 3 TP ZR I 37 Rl [ 25 R TR A RIS 7 A 4%
PRI 08 5 584 . HR¥E DL AR HEAZ 3R 4707 3% , Al

SO ALIA B IR 1.

22 BEEFEMERSERNERE FH
Cytoscape 3.7.2%FH3LEZHHFH 190 M iZ O
S R RV P R — I R T X 2, AR AE 2 A BAE R
R T AR T 2 o 2R 2 N
Mo WK1,

Fz1 BLEAFEMEMRSS OLEHERRI304D)

Fe MOLID LR A 0B(%) DL | F% MOLID (R B 0B(%) DL
1 MOL001985 7Bt EZ#EEZE  56.38 0.87| 16  MOL002897  Z/NEEm 43.09 0.78
2 MOL002668 W 2k 45.83 0.87 | 17  MOL002907 ¥ Ak 104.95 0.78
3 MOL001458  #iEm 30.67 0.86 | 18  MOL002666 P JE 4w 34.18 0.78
4 MOL001973  AKE BB 40.39 0.85| 19  MOL006401 4k ¥ 40.53 0.78
5 MOL002673 £ FEfH 36.18  0.83| 20  MOL013352 AN 43.29  0.77
6 MOL000787  JEI h # 59.26  0.83 | 21  MOL002903 —&/MNEEw 55.37 0.77
7 MOL002904  /NEEIE A 36.68 0.82 | 22 MOL001455 A fh/NEEmk 53.83  0.77
8  MOL002636  FLAik EgA 34,21 0.82 | 23 MOL001971 P L4 B HFC 37.79  0.76
9  MOL002660 R EBEZ 41.41 0.82 | 24  MOL000449 H e 43.83  0.76
10 MOL006392 —&SEBHT 36.43  0.82 || 25 MOL001979 2 FEE 42.12 0.75
11 MOL006413  #ME 35.41 0.82| 26  MOL000358 pB-AE 36.91  0.75
12 MOL002670 3% 4 F X E# 35.64 0.81| 27 MOL000358 AEE 36.91 0.75
13 MOL001984  H L4 2D 37.59  0.79 | 28  MOL002643  E{§MEE 37.42  0.75
14 MOL000211 B ifs® 55.38 0.78| 29  MOLO01771 % A -5-F-3p-B 36.91  0.75
15 MOL001454  /NEEGR 36.86  0.78 | 30  MOL002894  /NEEZTAR 35.74 0.73

FEABRAKRFARED  REAREARRG  HEAEER RS RENENARE D BE N EEE HMt
Rl G EAFREORRHE RS EENHES G RAR KD F BKTH R EA

&1

FRPEFERE 734 7 10 Pk A42053 519 MOL000098
(Hit B2 250 WMOLO00785 (# i 25 ) MOL001454 (/)N BE
i) \MOL000449 (i {§ % ) \MOL000358 (4 [l i) &5,
BIEMER R 4K 1(estrogen receptor 1,ESR1).
T 5 IR 2 L A A i 2 RS AT 2) (pros -
taglandin—endoperoxide synthase 2, MAPKD) .

1K 40 R B e 4

PTGS2. M ¥ % % 1A (androgen recep—tor, AR)
. LK 2,

2.3 BXEARITUCHHEXELlFE FIH
Cytoscape 3.7.2 ¥4 bisogenet i 14 i % #%
O HE L, EFRAT UC A RHE /3 1754 4, 1k S A
AL R 12740, 24 HAE W 2% HUAZ 4R 45 R A 447
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A JL R AE FHE /5, 255 “degree. Closeness Be-
tweenness” M &, FL3RAF 44 4 FE %O
WP TN =l 51 R (S e NINEI O PS
R, A4 RZ OB S BAE M 2, A R AR
FE MR . X 44 A% 0 R PPT M 4%,
CERRIMZMEEE AR, AP EENA
PTGS2(43).TP53(43) . IL-2(42) \MAPK1(41).CX -
CL8(ADEE, il e iz A . LI 3.

CPENCES VER EE G PR N ER TS

B3 44MEL BT UCHEZS BARE BAEX &

2.4 ZEHSHM FIA STRING Hdf & X} BT-UC K
44 A% 0 BB 55 34T GO R KEGG 5 5 1l % & 4615
B, DAY ITFE (biological process,BP) 4 #
A p TR A AR N IR M (response to
oxidative stress) Xf 40 B i I§ 4 F ) = MW
(response to molecular of bacterial ori-—

gin) XAk 2% N BR 40 B S B (cellular re-

sponse to chemical stress)ZEJ7TH . 2)4H A%
4 (cell component,CC) FEGIEH KRN TFEE
W) (transcription regulator complex) . mem-
brane raft. i [X (membrane region) . #% 4 {f,
(nuclear chromatin)%. 3)4;FIhRE(molecu -
lar function,MF) & 2240 4% DNA 45 & % % K 1
(DNA-binding transcription factor binding) .
¥ Ak 454 (nuclear receptor binding) . 4H MU
[H T 45 & (cytokine binding) % . KEGG 4 T 44
AMZ 0 BE RUE SRR AR v ) 4 AME Sl R 20
P13K-AKTL.IL-4 % IL-17 {5 53 ¥ , 487 (3L 45
7 & ELE i 4% P13K-AKTL IL-4. IL-17 {5 5 1@
HEIRITUC, WKl 4—5.

response to lipopolysaccharide |
response to molecule of bacterial origin
response to oxidative stress
cellular response to chemical stress.
response to nutrient levels. 3

response to metal ion-
response to steroid hormone:
response to oxygen levels
cellular response to oxidative stress : ®
response to reactive oxygen species

transcription regulator complex @ ® »
membrane raft
membrane microdomain { ! [ X
membrane region
nuclear chromatin { [ ] 3
RNA polymerase Il transcription regulator complex ]
sserine/threonine protein kinase complex: L3
protein kinase complex{ @
°
°

v p protein kinase complex
caveola

DNA-binding transcription factor binding: [ )
RNA li-specific DI inding i factor binding @
ubiquitin-like protein ligase binding @
cytokine receptor binding: [ )
nuclear receptor activity
ligand-activated transcription factor activity
steroid hormone receptor activity
heme binding
tetrapyrrole binding
histone kinase activity { ®

an

01 02
GeneRatio

B4 BT-UC 44MMZ B2 B9 GO & A

Human cytomegalovirus infection
PI3K-Akt signaling pathway
IL-17 signaling pathway ®
IL-4signallingpathway
Hepatitis B
Kaposi sarcoma-associated herpesvirus infection
AGE-RAGE signaling pathway in diabetic complications 1
Hepatitis C (2]
Proteoglycans in cancer @® qualue
Prostate cancer [ ]
Epstein-Barr virus infection
TNF signaling pathway e
Cellular senescence |
Hepatocellular carcinoma {

2e-12

Influenza A
Small cell lung cancer
Measles

3e-12

Endocrine resistance - ° Count

Non-small cell lung cancer [ ] e 15
Pancreatic cancer [ ] @
HIF-1 signaling pathway [} . 2
Apoptosis 1 [}

Bladder cancer [ 4
Colorectal cancer [ d
Th17 cell differentiation { [ 3
Toxoplasmosis { [ ]

p53 signaling pathway- [ J
EGFR tyrosine kinase inhibitor resistance 1 [ ]
Platinum drug resistance { ®
5 iille

0.12 0.15 0.18 0.21 0.24
GeneRatio

B 5 BT-UC 44 AMZ 0 4 KEGC & 4 o4

2.5 SFIIEGER KRR 20 32 T I R
4343 9] 5 A% 0 B A PTGS2 Bl TL—4 JEAT 4> T 0 8,
SEFBEFT 7 ;e M. (docking score) =i EETR 5
ARG T A RGBT B AR, REE S, —F 1
g AR T, 45 5L R MOL000098 (i i ) 5
PTGS2, PL J& MOL001454 C/NEER) 15 TL—~4 {1 3E F1 F1
B, IR 2. 2R A PTGS2 5 MOL000098 Fit i
NG A R 25 A R 0 ] 6, 2 R R ik Cy s47
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Gly45.Arg44 5 MOLO00098 e A4 /N1 T i A B A
HAER , & R IR FE Cys41.Val46.Cys36.His39.
Prol136.Prol53.Leul52.G1n461.Glu465.Lys468.
Arg469 5 MOL000098 Bt 44 /N 73 - T& e i /K AH HAE
o TL-4 5 MOL001454 Bt A4 /N 43 -7 22 [8] ) 45 A A%
OB 7. & R R JE Glub0. Lys84. 11e80.
Arg81.Lys77.Phe73.His76.Leu76 5 MOL001454
BoAd /N oy 7 T B K AH BAE L, #R 3 1 F0E 1)
NG TFRCAR S

T2 FEFEMBMESPTSC2H IL-43F1ER
FEFeE S 1E (kcal /mol)

Molecule ID % PTGS2 IL-4
MOL000098 g & -9.8 -5.6
MOL001454 N BER -6.2 -7.8
MOL000449 ERCY:A -4.9 -5.2
MOL000358 A E -6. 4 -7.0
MOL000785 HEE -6. 0 -6. 4
MOL006710 E &) -5.8 -6.6

Glnd61

” Glud6s
Prol33
Lei llsﬁ | Lysdo8
is39

Valdé  Glyas

Bl 7 MOLO01454C/NEER) 5 IL-4HnFrEER

3 e

R 253697 UC IRATL A B 98— B2 B o i) R
R 255 T596097 UC 2 157 25 B A5 PR AR e ¢
N2 BRI BEAE A 70 0 FH X 8% 245 BE 20k 1 3k
FHIBIT UCKINLEIEAT TRV 15 T ERE 7
YBIT UC FAH AL (E 0 B Sk 8597 76 97 UC 1 32 22
TP L B BENE M A A R RUR AT R A .
AT FEAE R X 28 25 3 22 0 5 Sk E5 97 7R 97 UC 1)
AH O s HEAT T U R S A b DR R Ao
FAN LG5 2 BRI R RO i A T 7201
o AT R IR R 1 Ay T UC A L

AR T 16 M E k7 H F A R

By A 2 2% A S I L S R R L NEBEBA . R
Cytoscape Jiiiif i BT J97 UC [ 44 /> BLHE 5, 3
o PTGS2. TP53"""  TL—4, CASP3 4% J& & 4% .0 #
o GOFNKEGG & ££ 70 #7145 H B R S8 A0 BB B
IL-4.TL-17AKT 5 5 1@ B & FH =k & #1697 UC 1Y
TS K B2 T o 43 ) o A
RUPTGS2 A TL-4 347 43 1 045, 45 3 Won it i &=
5 PTGS2, /NEERR 5 TL-4 SR )5, R e M &
SERY, AT RERE RS IZ R IT UC I R B A s,
IR S 2 (cyclooxygenase—2, COX-2) 7E %
JiE 41 B P R 2R IA = OE KT 20 5 A AT RS
RAE AL JORE R T30, FEH LB, DA AR
UESE COX2 %F AKT 5 5@ M A WA E ™. A5
s BRI Ak H IR IT UC KB S 4248 5 P13K-
AKT1 {5 53 % 25 UI A 2, PTGS2 (COX-2) 42 4 3k 43
BT AKTE 5@ — N EEEHE S, 57
ZEDIRE T A B COX2 3l i i 15 P13K-AKT {5 5 i@ %
S 58 g RKE 45 i R AR R . R
R I COX2 AT RE A& 18 3 I¥03E PI3K/Akt J8 % , 12 i
NF-«B 7= A, SN AL 23 40 41 A 38 B An o 1
MITE . 25 2 MmN R4, B UC. AR
BRI Sk 559 (P P o B 2R B AR T
PTGS2 (COX2) 3k 92 B %F P13K-AKT {5 5 i@ 8% #) i4
F5, A UG RE R T . SR AL I A R R
il =B AR T COX2, i v 48 i o o 4k
LU AR B M R A AT AR R K R R
JIES COX 1 A1 COX 2 il ¥ifi 14 LL A , [ ARG PGE2 [ fit 32
YRS 247K T 10 PGE2, T R 45 %t iz 18 2 et
ORI EH -
ILEN—REEMAME T, S5 5 e
FRAS IR L 90 IRON. B I A 5670 TL-4 12 2
FH ST 140 bR EEL 440 PR 0 i, BB 2554 o) G At 4 32 [
F 1 TL-6 IL-8 i 8 PR L Al -+ (tumor necrosis
factor, INF)ZE ()=, KEGG & #E0 B on A
L& AT el AR = 114 255, 0]k 41
IV G A B = AR R RS B, ) S RS . AR
PR 73 B, B R 32 EE R R Y 1L-4 RIE I HIHL
PR JOREP o A5 TR SR ) 32 B A Fp A
C/NBERR S SRS ) 5o 8 N /) BRI AR EX 4 B Ak
HNEEFE DL Ky T3 & (interferon gamma, IFN—y)
AT TL-4 7K~V B 52 ma idk A7 9 5, 45 SRR B S A A=
Bl T 8 TEN=y (K7 68 « 3 TL-4 [ 2 Wb &, i —
HEEKE FIEE K. AR AL
0BG B A/ INBE R T B AR T L4145
SR, YT UC I S i (e 2B . TL-17
1T RV T (T helper 17 cells,Th17)



"64 - Z 2w A

Western Journal of Traditional Chinese Medicine,2025 Vol.38 No.4

0 16 - 6 1) e L S 1) 4 L DR 1 R 8 5 4 R 12 0
LR S v M (1 2 DN PR R e K e P R R N MK
R 355 H R 1) SORE =) H5IE A4S 5 51 R RNE
R Sk 5 B JE D TL-17 B 7= A i i
PP RADRES , W R RAL. AR Ak
F He I UC K B S SRR A , B idad
PO TL-17 FIEH K,

AHEF LR R E k571 97 UC KIHLE] 3
LR HO ) S A JORT R T SRS H R B
TP 13K-AKT 115 5@ BRI A A S i 52 TL-4
HMITL-17 HZE AT B Aaas , N Sk S i R B
F B TF Rt 7 B LA
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