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Abstract: To explore the target and mechanism of Guanyu Zhixie Powder in the prevention and treatment
of porcine ulcerative colitis (PUC) by network pharmacology and molecular docking technology, the active
components and targets of five active ingredients in Guanyu Zhixie Powder were screened by Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP). Disease-related tar-
gets were comprehensively searched based on PUC-related disease databases ( GeneCards, OMIM,
PharmGkb, TTD, DrugBank), and the common key targets of the two were visualized by Venn. The
STRING platform was used to construct a potential target protein interaction (PPI) network. Cytoscape
3. 8.0 software was used to perform network topology analysis and core gene extraction on key targets. At
the same time, the ‘active ingredient-potential target gene’ network of Guanyu Zhixie Powder was estab-
lished. The obtained core genes were subjected to gene ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) enrichment analysis to predict the molecular mechanism of Guanyu Zhixie Powder
in the treatment of PUC. Finally, the binding sites and molecular docking were verified with Autodock
software. Through data analysis, it was concluded that the treatment of PUC by Guanyu Zhixie Powder
may be related to quercetin, matrine, kaempferol, p-sitosterol, naringenin, luteolin, licorice isoflavones
and other chemical components. Fos, jun, rela, esrl and mapkl were selected as the core targets. En-
richment analysis obtained 2 461 GO entries and 176 KEGG pathways, mainly involving inflammatory sig-
naling pathways and PI3K/Akt signaling pathways. Molecular docking results also showed that the key ac-
tive ingredients had good binding activity with the corresponding targets. The active components in
Guanyu Zhixie Powder can regulate multiple signaling pathways, inhibit inflammatory response and exert
the effect of preventing and treating ulcerative colitis in pigs by interfering with key targets such as fos,
jun, rela, esrl and mapkl.
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A5 R I 2 2 T R T B R A W T S R 3R T MG R E 14 VA R L R S5 Tk o
SIMAYT %5 5% FH W 45 2 B4 1 43 7 X B2 4 R 431 SFIDC (Shufengliedu Capsule) X 4t 5 % 5 4R 5 2 14 7%
PERLAY FIHLE]. FENG %65 i X 45 24 B 2 f1 43 X6 42 07 32548 1 EU-DR(Eucommia Ulmoides-Dipsaci Ra-
dix) %f OP(Osteoporosis) BFIETEHLE] . HIETF OP $AE 25 P2 (K 35, HU 2517 BF 5T 25 4 11 2836 77 1 IR 15
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FHBLH] 55 90 R LAl ASBIF 5 2R T 190 4% 24 B 040 1 X6 122 0 AR 43 W B A 1 Y5 B85 7 % 0 055 Pk 45 M 2 1) TS A %
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1.1 B E B aE SN 5 518 R SRR EX

ORI % LN AN N R N R €0 S P 1B U 2T S Ve e o € T S A T G S
TCMSP(Traditional Chinese Medicine Systems Pharmacology, http: //tcmspw. com/tcmsp. php)» LA R
A= YR BEE (Oral Bioavailability) OB==30% . 24244 (Drug Likeness) DL =0. 18 R ik &, 454 X
TR AR IR RO M Ao FAR OCAE T AL AR Y HE 5@ i UniProtChttps: //www. uniprot. org/) ¥4
JESD R 2 G R 4 BR AR HEAL . B Official Symbol.
1.2 PUC 8 S ERF IR

PUC AHCHE 5 FL [H 3@ i GeneCards(https: //www. genecards. org/), OMIM (https: //omim. org/) .
PharmGkb (https: //www. pharmgkb. org/), TTD (http: //db. idrblab. net/ttd/), DrugBank Chttps: //
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www. drugbank. ca/)5 KEHEZE"", LL“Porcine Ulcerative Colitis” h JCHEia £ i), 4545 kA S
PUC 3G A HE s B A
1.3 BrEEHEERSMERESS PUC 8 & E Venn BB 4 I

W 1.1 TUESAR VS B 5 Bhoob 2438 M U R RS PUC 0 BE S A R 4. 1.0 B2l Venn B, A
1775 2] A 1175 Boif T PUC (4 3k [/ 72 7R JHTHE A1
1.4 BMIEBHES PUCYTEMRS-BEERER" MK ST 5HE

W5 25 36 P 1 435 6 IO W A A PR A R A Cytoscape 3. 8.0 81 BE A7 mT WAL 45 L 40 A b 2. 3 0t
WO 268 F A5 A 70 B s BRAT I M R B AR S AR S 45 (Degree) . 8 OIS i 11 75 HOIS 4 o0 3% 422 2 R T 45
TP BB A TR AL S W AR 2 W T A 43V T AR A5 R ) A R P P G R A T R
O3~ VEAEAE A0 5 T 2% 147
1.5 ZEAMEE%EHMZ (Protein-protein Interaction, PP1) & 5 4 i

B 1.3 TUAEAEHE 53 A STRING ¥4 J% (http: //stringdb. org/) . /LW R BE5E H“ Swine”, ik H%
Multiple Protein #30, & {5 B3 w5 B A5 (15504 0. 900) I Gt PP EAEE A tsv SCAFHEAT 4B

¥ tsv KT A Cytoscape 3.8.0 ", i CytoNCA I BE 4 {4 i 17 W 45 ¥ 0 & P 43 Hr, LIP3 Be-
tweenness(BC), Closeness(CC), Degree(DC), Eigenvector(EC), LAC, Network(NC) {3 {8 S5 /E I &
LI W45 0 PN ST S bR R S A L VS O S T M A 1 T PUC 19 Th RERE AT % . I B S A Lk
TSHLT 3 PUC (4% 0 8 A5
1.6 BEEHERAEN GO fl KEGC BEEEDT

B 13 W o W e /F B s & A R BMF, i@ it R 8 F i 7 4 (Colorspace, stringi, ggplot2,
DOSE, clusterProfiler, enrichplot) LL p<C0. 05 JJp#ii i 45 4, #E47T 5 A K (Gene Ontology » GO) Dy hg & 4%
3 BRI s A L A 5 S T 41 B4 S (Kyoto Encyclopedia of Genes and Genomes, KEGG) i i & 4 447 , i
% GO " BP(Biological Process) , CC(Cellular Component) s, MF ( Molecular Function) §j 15 4~ 4= #) ot 72 ,
KEGG "l 30 A~ %, KEGG 1 #7307 )5 28 55 5 AH OG5 5 18 B% A0 B 18, 20 B TR 9% R iy
“Pathview”.
1.7 &FxtiZ

K FAHERAE VINA % PPT M4 d#i | Cytoscape 3. 8. 0 #iFh 3 #r i d5, 10 AN 0 H8 5 56 (K oo
o7 B {95 K 14 88 A5 0EAT 43 T X #2383, PubChem (https: //pubchem. nebi. nlm. nih. gov/) #4454 Che-
mOffice 8RB /N FHEARLE K, PDBChttp: //www. resb. org/) U8 456 PyMOL 84 3R 15506 A 5%
PRG54, FFEE T AutoDock Tools 44 FC A4 F1 A2 44 SO 6 Ak )y PDBQT SCHFA% 2 A s HL I 1k F1 4% (B A3
TR RN ED Ak, XS R DA G RE B IR . Pymol B HEATBCIA S Z (A% He T Bl Ak, BE 4 (B
FR R /N B et 255 1 SR AR e M, /)N 1) B B (L 45 A AR 72

2 H#REHSW
2.1 BMESEEMERS KBNS

W E OB=30%, DL =0.18, TCMSP %4 JE fiy A 25 W) 2 FR 45 2005 P 4 #o tiw 344 A, H 5L
2 506 4>, WEHE 963 >, B 554 D, NHFE 611 D, ERMA S SMHEE S0 HES Wikay .,
FHE] 101 A 25908 P 4y Je 233 AN X 1 1) 2 1 5 4 0%
2.2 PUCHEEHR

a5 KRB R AL R 1H PUC AHOCEEIN 2 753 A, Bl e =2 W) 1 42 FE SR I 4R 8 Venn [, 1] 2 W AHE
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2.3 BHLEEHEEEMSIEREASE PUCESEE Venn

PR IR VS P 233 MEFEE A S PUC %R 2 555 PN IERBUSHE 26 Venn B, & A48 159 N UETE
YERTHE A& 3).

GeneCards

ESEY) IR
DrugBank

PharmGkb

B2 &FEHEZXEE Venn B B3 #Y-%EFEZE Venn B

2.4 “EMERS-BEERABE"MESNSHE

¥ 159 DML J 3 A Cytoscape 3. 8. 0 B, 2“1 Pk 04y T AEAE FIHE 207 46, S R T L4k,
TR 4 P2 M T K O A BRI BE (R, A3 AT A HH S A LTS b 5 b 2 Wi 1 RO T X M 4 R B T
SRR . AV TEAE FH ST 2 0 # BE A0 . — B 532 B 22 08 M A 5 0, 0 B AR L Y IORT aX A BE A Y
PE T RS A LR VS HOE L 22 gy . 2 8N A AR AR R IG YT PUC. Sk W4 43 A R B 5 Rl 25 iR
57 PUC B SCHEIE PR 0 8 10 7 R ar . MR R . W S0, sl g S, Al R . RBEER . |
(R D).
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2.5 BRLESHATFERGUESEHRNEREEMZHES S

W 159 AMVETFEAE FIHE 20 A STRING $di Fe . ## PPT 4%, WAL 0] & 2 A B A AR ER.
PPI P340 55 140 A1 8, 1 344 %31, Cytoscape 3. 8. 0 FAFHEAT M5 40 #0223 Br o R FT 43 Wi 3k 1L 6
IRAAF B AL O W A0 BE P HEAT 5 S22 5 X B E (18] 5)  SRZAAGE] 10 MO EEH (R 2): esr]
(Estrogen Receptor 1), rela (RELA Proto-Oncogene), aktl (AKT Serine/Threonine Kinase 1), mapkl4
(Mitogen-Activated Protein Kinase 14), mapk3 ( Mitogen-Activated Protein Kinase 3), stat3 (Signal

Transducer And Activator Of Transcription 3), £p53 (Tumor Protein P53), jun (Jun Proto-Oncogene) ,
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mapkl (Mitogen-Activated Protein Kinase 1), fos(Fos Proto-Oncogene). X 26 4% .0 B R 19 77 76 U B FLAE
PPT W 2% B 5 S0, nl W7 e 4 1B V5 #R 9T PUC J 1 BE & ¥ 1E .

ETPIERREHIE; WA BEIBART W, SEREART TN, WAFERR B, RaO PR R, i 6 FIERRNHE T,
VRN K L L RDE AR F AP 259 K L) b 9 S 6l AL & 4.
B4 “FEHERS-BEERER"NEE

PPIf %% Cytoscape 51378 CytoscapeB2/33 38

5 EREENBHESSH
F2 CytoNCARZLER(ER)

4 He P S JEEH B4 HeH S JEAH
rela sk A+ 16 stat3 15 5 % e A0 S0E LT 3 16
esrl W E 2 AR 1 18 1p53 200 i P 98 7 S 14
aktl UG 12 jun K+ AP-1 18

ma pkl4 24 ZLE AL R U 14 18 mapkl 24 )5 A B FOORE 1 16

mapk3 22 B4 50 AL R R 3 18 fos TESRAR R 14




% 11 IR, 5. MR IE R S T g A IR K6 AR R AU 73

2.6 EHIETBEEEMERN GO hEET KEGG B EE A

K R AEXT 159 AW 7E 7E TS S 64T GO ThfE Rl KEGG i i & &0, &£ &0 h p<
0.05, FksE RAFH 2 461 4~ GO & H. AW BP KL ZE 2 185 4%, FEW LA K IE 1. X &
ALY BN o XoF g 220 A0 45 L AR X A o I T AR AR N R S L 24 S A ek AR s 0 4 A (COO AR
Kl H 61 %, FEPS RANMLAE 1 (Y BEAE  A0 RS X Ja . 22 S0/ 45 SR 26 1 R S 1y L R A I s 4 F
WEEMP) MR 2 B 215 45, FEW RF kW 745G . BE4S G . MR E A Bas & 557 m. EHEas R EIm
i 45 M HZHAME L B 6 BoR BP, CC, MF #HTHT 15 4.
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B6 GOE&EHTSIEE

Gl 176 4%, PEHUAT 30 4515 = B MR R B arT Ak 20 A (I 7)), 32 2R 0 i 15 5 3l L &5
E A5 S . TNF {5 S i . h kol Ae b TL-17 {5 57 i . RO fF 5 Em . fEE T, Thi?
A0 Ak . PISK/ Akt 55 18 i 25 H 22 B0 I 15 40 A8 U AE AR O . 2R WIS far 1175 HGIR )T PUC 19 70 1
B AT RE 5 48 AE 520 FHRE AE 38 % TR G, X T PUC #6748 18025 B W Jis 100 952 s 1 82 B AT 7 A — 38 1 5% i
515 VS5 I R AR G B A JAK/STAT {5 53l % . Wnt {5 5 il % . PISK/Akt {5 5l #% . NF-kB {5 %
i . MAPK {5 %, 83 R 55 046 148 Pathview” $E 17 38 8% B 19 25 8 (B 8) . & SIS A 1k 15 I ¢
SN B 2R 2 . 2l R R PUC BRTE L. 3R 3 8 5t (R TE #UR YT PUC X &R
WYUIHT 30 4538 5.
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Cellular senescence
p53 signaling pathway
Hepatocellular carcinoma
EGFR tyrosine kinase inhibitor resistance
PI3K- Akt signaling pathway
Colorectal cancer
Platinum drug resistance
Th17 cell differentiation
Toxoplasmosis
Epstein- Barr virus infection
Measles -lo value
Apoptosis B, (PV2RE)
Proteoglycans in cancer 30
Chemical carcinogenesis - reactive oxygen species
Small cell lung cancer 25
Endocrine resistance
Non- small cell lung cancer 20
TNF signaling pathway
Human cytomegalovirus infection
Hepatitis C 15
IL- 17 signaling pathway
Chemical carcinogenesis - receptor activation
Kaposi sarcoma- associated herpesvirus infection
Prostate cancer
Pancreatic cancer
Bladder cancer
Hepatitis B
Fluid shear stress and atherosclerosis
AGE- RAGE signaling pathway in diabetic complications
Lipid and atherosclerosis
0 10 20 30 40
Tt
7 KEGG BEE &S K E
® 3 KEIAR 30 £ KEGG # B
75 b ik i ik pa THE
1 hsa05417 Lipid and atherosclerosis . 40E-33 43
2 hsa04933 AGE-RAGE signaling pathway in diabetic complications . 94E-32 32
3 hsa05418 Fluid shear stress and atherosclerosis . 17E-26 32
4 hsa05161 Hepatitis B . 22E-25 33
5 hsa05219 Bladder cancer .62E-24 20
6 hsa05212 Pancreatic cancer . T4E-24 24
7 hsa05215 Prostate cancer . 37E-23 26
8 hsa05167 Kaposisarcoma-associated herpesvirus infection . 40E-23 33
9 hsa05207 Chemical carcinogenesis-receptor activation . 08E-23 34
10 hsa04657 1L-17 signaling pathway . 30E-22 25
11 hsa05160 Hepatitis C . 83E-22 30
12 hsa05163 Human cytomegalovirus infection .99E-22 34
13 hsa04668 TNF signaling pathway . 86E-22 26
14 hsa05223 Non-small cell lung cancer . 83E-21 22
15 hsa01522 Endocrine resistance .45E-21 24
16 hsa05222 Small cell lung cancer . 47E-20 23
17 hsa05208 Chemical carcinogenesis-reactive oxygen species . 80E-20 32
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18 hsa05205 Proteoglycans in cancer 5.52E-19 30
19 hsa04210 Apoptosis 2. 23E-18 25
20 hsa05162 Measles 3. 87E-18 25
21 hsa05169 Epstein-Barr virus infection 3. 94E-18 29
22 hsa05145 Toxoplasmosis 4. 18E-18 23
23 hsa04659 Th17 cell differentiation 2. 83E-17 22
24 hsa01524 Platinum drug resistance 3. 44E-17 19
25 hsa05210 Colorectal cancer 5.42E-17 20
26 hsa04151 PI3K-Akt signaling pathway 1. 66E-16 35
27 hsa01521 EGFR tyrosine kinase inhibitor resistance 1. 74E-16 19
28 hsa05225 Hepatocellular carcinoma 4. 29E-16 25
29 hsa04115 p53 signaling pathway 7.02E-16 18
30 hsa04218 Cellular senescence 8. 05E-16 24

2.7 SFXESH

o WA S A 1RV AT PUC TG SE B (R FD 5 b 5 W Z MR 45 5 Be 06 M, bk P58 3 B 7 4>
FEMIE S WAE AR, I E R, w5, ILRm, B, g R, KREE, BEREm.
rela, esrl, aktl, tp53, jun, mapkl, fos T PNIEHRERZIR, W70 FXTEKUE, IFid 3 H 0 73K
Ziane. RUE Uk A BT RHR SERSE S A B /DT —5 keal/mol I ZH L GFE ., HEH
REMEE AR, 45 A MM E. o TR RTUE S, mHERS S5 EAZ A /NT —5 keal/mol
(F 1), XL RRER EBEHPEEAASYS PUCKNZRAEERTNESER., HdhhawS5i
7§ S B AR A TR - fos SME R, jun SARBHREE, rela 5IIEB . rela 595 S0, esrl 5H
S, jun 5 BB, esr] A E (B 9).

4 PUCHBASEMEEUNEYNS FrELER

Zahe/ Z4he/

it B A5 WA Y it A A WA
(kcal » mol ") (keal + mol )
aktl 111 2% iy —5.9 1p53 PN —6. 4
aktl Y NGEE B —6.4 1p53 Hif fe R —6.3
aktl i & —6.1 jun B— 4% {5 B —7.6
aktl Wit iz %= —6.1 jun 111 2% —8.1
rela 1 2% —8.9 jun VNG —9.3
rela P NEE —8.5 jun Mt Bz % —8.3
rela TS, —6.6 ma pkl VN —8.8
rela i —8.2 ma pkl T K & —8.3
rela Wit Kz % —8.5 mapkl Wit = —8.5
esrl GER —7.7 fos Wi B R —10.1
esrl il B % —8.5
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B R A SR A R D R e, B MRS I R R R R SRR, T E S W SR A R A 1k TS
SRR B FIRIT Bt A W Rt alirh 255 J7 . AR ML A B . A BIF 50 R I 4% 24 39 2% 15 43 - ) 45
(9 7 VAR FT S 175 BOR T M 5 P45 I R VR AL . e BLCAE FOLHI 5 580 . A M o Ak . A L0 T
TNF {55 #% . 1L-17 {5 5% S 8% . PISK/ Akt {553 P& 55 % PIAH G, B4 15 HOR YT PUC (9 rh 25 75 1
WOy B R AR LA KRB R,
3.1 BRILEBHTREREELEBRNFERS

TS A L5 IO A8 43 8 I 8% 1] 43 A R A ) SC TR 7 8 3 A B2 R (quercetin o 5 2% (matrine) | 111 %5
(kaempferol) . B-4 §§§ B (beta-sitosterol) . il jz & (naringenin) . A B # & (luteolin) . H ¥ 5 # i (licoisofla-
vone) 7 FIE AL A . M R E R G, HoA PR, BUMOR . PR . I TE S 2 PR AR
AN BB E YIRS A Y, BREEE IS R T 2 B T A Y DL A 40 M G % T BE K ) e
PESF- 7, 3 T R G PR 25 s A CUC WA . il — WL B 9 3 T 1L 2% 19 v B3 UC /DN BRUIY 358 9 IR
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] B AT $E R UC /N B 18 B A0 5 B R S RE . p-48 B e — R 0 55 . 1 RS s R B, -
A EERE A k3 DSS g1 A /N UG i 4. R SR B ST R B A 2 a1 miR-22 KOF,
NLRP3 RAE/NMETEAL . ZAEX UC KB EM R ER. KRBRERED -FEERAEY, K22
HRTE M R VRS . I R A A L R R S IE SR BR R R 3 5 TS Nrf2/ARE (5 5
T I T 4 B . T R S T Sy T e 0 BT S A3 WIS R I R LA P AL B R L TR
CIIR e b G
3.2 BEMIEEHTRAESEFEEEXNZOER
Tk P A A A A I 4% R A A L AT OO S R B A LR VS OB YT PUC S8 i 2 RN 2 P Ak

%%\zﬁﬁ%%ﬁ%ﬁfﬁm%.EPHH%E*HU%@%%%%&E\if%ﬁ%%ﬁ%ﬁ@w
GAER, AR, RYIERYT UC B, 259104 W5l o 00 A0 R 458 307 /R M ol Rk K A
57 PUC % % 0 0 5 B - E A5 relas esrl s aktl s mapkld s mapk3 . stat3 . tp53, jun, mapkl 5
fos. rela j& NF-«kB [ —"NIAL, rela B TR AL AT BE AL HE S IE SN rela W5 PR A 34 7T BE 3 ] NF-«B 8 4%
(0 98 E LR esrl AT 2 B HE 2K 2 A, WA 2 B UC HLIA fi 3 66 BB rp 20 8 3% Bl M s i L fH Bl esr] HI 3K
TR, ZENESE UC HBUEIER™Y . BURBIIE & B akel S UC Hi— 5848, 1% 5848 3 13 1
588 L JEE IR R R O R S TR ake] 559 0E 1) R AR L2 QR K. maph T8 R 2 Fh (5 5 58 B% 19 52
I, FEVF 240 M 3G 58 . 78 . ROE . P TS SR G ME S E B R R B SRR L T A 2 AR R
stat3 WAL 240 RO A T 2 AR R DR Gk, RN M R AR A B R R S ek E 0 ELAIEA
S R ST Y R LT S R AR O 0p53 AN, [UH Bax ik, T Bel-2 Fik, ffi F i Caspase-3
FEIRHG N, N G p5 3 3E B 4 1 Al A A 0 TR 1R YT UC. E%Q£Wﬁﬁkm BRI R K
BRL4S M 20 2P o~ Jun FEWI R TR, fos X B IR 40 6 0 F A (40 4 A, nT 3 SR ML AR g L DLk
W25 T PUC MR, oy ki BRI PUC 248 TR A R 405
3.3 BRLESHTRERHIESEHXLN GOIhEER KEGC BB EE N

GO T e #r & BLES An 1R 75 HOR YT PUC FZ AW FEALHE . X5 AR 20 a0 Ja 4% . 40 g X 1k 27 0 ) Fl 4
PE L BN | WSS G 55, B X e A Y AR L 2GR T T AR OGHE RUOR R HE 2G0T . KEGG 3 #% 43 &
IS A 1k ¥ HGE ﬁfﬁ . TNF {5 50l . IL-17 5 5 5 50 . PISK/ Akt {5 = id #% 55 & 5 4F
. BB OISR, PI3K i@ ik 45 {5 PIP3 5 Akt i) PH Z5# 25 &, 51 Akt M o0 7s . xF 40 i 43
fb. HoE . AT AR A AR AT IR Y R AR R LR EIRAE T, PI3K/Akt-mTOR {5 5 38 B i3 B 1
b, 78 UC vh & ¥ AR Bk H %5 B 5% & B0 H A% 4 4T 340 38 0 45 1 0 98 40 i HCT116 {2 #F TNF-a
WA . FETS, IR T TNFF 5@ Es & UCH BT EZEEN. AN E-17T(L-1DENEE
A 42 28 AN M TN 1 22 — o 78 22 ek R B 1 B f i 1 908 6 0 B o R b R G B VE D I R A
FERM, TS S (s i 1L-6, TGF-5, RORyt 5 STAT3 /KF, Miiifpdl Th17 4051k .
M TL-7 B, B3 Thl17/Treg Sfie KM, RIEIRIT Bt LS W R f9/E . AR R UC MG
55 B FE A 4% JAK/STAT, PI3K/Akt, MAPKs, TGF-8/Smad, Wnt, NF-«B %77, 33 6 38 % 5 Fy
1 KEGG & 477 M i 2 — 2.
3.4 EHEUEYEZOERS FIE

a3 % 42 25 SR 3% B A 1k TS R IR R A S O ik HWMMJM,MﬁJﬂ&]M,mML
Sos RO BB gL AP I 45 G I MR AR E . U W] S A 1R TS AT BE G O 2 8 R R HEIT AL, WA R IR
T &

L5 IR, AHIETE E YR T I 45 24 B2 T 43 - X H HOR R S A 1k 75 b 22 b 25 W 0 3 v R o AN
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