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Mechanism of Piji Pills in treatment of pancreatic cancer based on network
pharmacology and molecular docking technology
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Abstract: Objective To explore the potential pathway and material basis of Piji Pills in treatment of pancreatic cancer based on
network pharmacology and molecular docking technology. Methods With OB > 30% and DL > 0.18 as screening conditions, the
main active components and key targets of Piji Pills were obtained from TCMSP database, and the main targets of pancreatic cancer
were obtained by GeneCards, OMIM, PharmGkb and TDD database. Venn diagram, key target network map and protein interaction
network (PPI) were drawn. GO enrichment analysis and KEGG pathway enrichment analysis were carried out. Finally, molecular
docking was used to verify the target. Results 32 Active components were screened, and 210 targets were predicted with 17 core
genes. The active ingredient of Piji Pills in treatment of pancreatic cancer were quercetin, kaempferol, naringin, formononetin,
anthocyanin, and tangerine. Furthermore, 2 409 BP terms, 91 CC terms and 14 MF terms were obtained with GO function enrichment
analysis. Moreover, 179 relative pathways were obtained with KEGG pathway enrichment analysis. The core components had certain
binding activity with the main core targets, among which quercetin had the best docking activity with HIF1A target. Conclusion Piji
Pills plays a role in treatment of pancreatic cancer through multi-component, multi-target and multi-channel, which provides a research
idea for follow-up study of Piji pills in treatment of pancreatic cancer.

Key words: Piji Pills; pancreatic cancer; network pharmacology; molecular docking technology; active compounds; quercetin; kaempferol

WS HER: 2022-01-27

EEWH: | E P ERE BRI TR E KRBT H (CI2021A01805); b5t iRl AR 5 21 BRIl R 1297 H AR 78 SR T 3
HE T (Z191100006619022)

1EE RN ik, &, WLuE, TR ATENFES:. E-mail: zcl163yxzh@163.com

*BEEE: B, 5, BEEF, MEAESIE, TR ELREYGS 42 EAE AL KT . E-mail: drpangbo@gmail.com



© 962 . HITHBESH 202%FE5H

AR b A

Drugs & Clinic \ol. 37 No. 5 May 2022

JER M 2 H AT A 2R G e h B e A v
PEMRE 2 — o 2020 FHT G AT L PIT A A R i 1
I 2.6%0. EIRTFARUIGREL G ARG HBNATT
AR ARG R AR AR ], A 13%~15%
SN0 et 1= 707 o N ) SR s
A A7 ZRAR DA S AT ot S A1 ) 0] )BT VA 15 20K 2
23, R R AR “CRR R IR
R ARGE” SEEWE, RALIERRE, IR IES
WRE. AU ML BEERE T E, Byl
SHLNESS, BFFRM, B 25 G YT CAGIE
AJ DL FRAR R e B A6 T 2 AN AT AT %, R 24 5 07 8]
e R e FR AR A SR A K,

P AT 2 SRS B UL E WU f E )
CRTEERE, BEIKER, WOERERRR, KEMEEH 7,
=, R, mRZE, HE. REEFHWAR (B
A BEFEIZ CARD . IR 2 e S
ILHIIER R I . SREGAEEALE (R HEPZPFR) |
WG =R IR, EIRBERIEIAE, BT
B, AMEHE R R, AN RANGEZ . (F
AN ZVERE) FEE S AR E, EERA
7. FERRAT . “ ER A, AT ER. Al
IRF, BT R 7. M 5L SR (ARREEE) P A
“ERZE, KR, . FIRRA, B, Eil
WG9 7. DAtk MRAREA RS, HIRARBIER,
H A S A B2 E T e, Hix24h
I TR e BR80T oy« AR LA G R PR A o 1Y
28 2 PR A R TN LA RR AN O EUE X A5 AT R
U T — 11T % A RO, g 4t th,
[P 24 WX 25 245 T 27 J7 VA B T v HE G R 0 9
X MEGH— 0 — 25 n 2% B 5. 200975
AFN2, X e — o R 245 N B 15 2 [ (I 125 2 &
AL BT FE Y O8], WA 5T SR FH X 4% 24 1L 2
MGy FXHHETTVE, 7 AR ALIR T FR e T FE A
FABLE, it — AR TR R a7 o e ) 2L At
FARMETT ), DU g Ft e il PR FH 24 SR R 4R A
mEH,

1 7%
1.1 RN HRELS Tk

B ARFHEZEFE (TCMSP,
https://tcmspw.com/tcmsp.php) B4, DL« =45 7“FEAR”
“EIRZETCH R CORE” AR, DR E
PRI TG o ARYE & B R o0 A AR
W HE 235250 (ADME) ik o] G i 7E Pk

45, ST UM, Lo RAEMRIFE (OB) =
30%, 254tk (DL) =0.18 Abxift, #1T ADME J&
PEAE R -
1.2 {EREESAIIREL

f£ TCMSP 3R19H FZ o Sk FH ) B e
sUE S B E AR B s YE e FIH - BATMAN-
TCM %% (http://bionet.ncpsh.org/batman-tcm/)
BT RLHE o PP s 4 —7E Uniprot &5 )
B¥E P2 Chttps://www.uniprot.org) 44 25 5 #E s R4 T
T4 0, K2R 4614 ¥ Bl Organism: Homo sapiens
(Human) . Ff Perl 5.30.0.1 %z AT HIAS, VERCHE
RV DN LR RE I, K 2 A5 B R A
SERRIEAL Y FE K] symbol,  BLJT{E 5 4: 04t
1.3 FRBRFEEHE XIS TN

i NSEHHEFE (GeneCards, http://www.
genecards.org/ ) « 7E £k N 2K iy 48 IR 18 A% K 4 PE
(OMIM, https://omim.org/) . [El i A% 24 B 2 H5 i 122
(PharmGKB, https: // www.Pharmgkb.org/). G377 ¥
AR (http://db.idrblab.net/ttd/) 4 MR PE, LA
“Pancreatic cancer” A o B 1A 3K B p,  H A AE
GeneCards 3K 15 17# 5 LA Relevance Score KT 14
PREEAT I, &9F 4 MR ET S, £EE
15 3] i e B Ao DM PR AR MR AL A DB R R i e
PRt AR A HOC R, FIH R G S Bt (4.0.3 iR
A K T H RS ATILAD, 15 258 ERE SR T
i1l Venn .
14 FEMRS - (EAEE S MERE

A AR FLIa T TR s a1 R 7y — VR AR A,
H Perl {38 534, FIFH Cytoscape 3.8.0 # 1,
2 EVE R > - VB s 2%, & B CytoHubbal*®!
1, PRASTETE S Degree [HHES .
15 Z|BER-ZEAREEER (PP MERMAE

W T 1528 SR 5 String 11.0 “F & K2 PPI [
2RI, 55 Organism &34 “Homo sapiens”,
HASHO NEME, MR B A AR %,
5% PPI %4, ] Cytoscape 3.8.0 £:li5 M -
PIF 0 4%, FI ] Degree {H 20 HT S BEHE A, M2
AR FULIE T R M R P B A PP 25
1.6 EREARE (GO) MR ERSERFER
HMe$ (KEGG) BREES

FIHEN R 4.0.3 ¥ 5 [ Bioconductor # £
Chttps://www.bioconductor.org ) £ 21| R FL%F fig iz
LR ID, kT GO ThReM KEGG i &



FEITHBESH 2022454 AR & 5l A&

Drugs & Clinic Vol. 37 No. 5 May 2022 * 963 «

£, BHERIFEHIHARERSHEE.
17 SFIHEENIE

N T Ba UE TR PR BB AR LI T R R O IR 9T
RS, R o7 0 il 5 AutoDock
Vina 1.5.7 X B2 0850 5 4% O fUEAT 244 -
P A S FEEAGATL T B o RV 12 i 73 — A FH S s D) 45
Degree {HAT 3 g PE R 3047 70 F 082, T g
RN B0 Ve 7 T PGS 4E 5. /£ PubChem
(  https://pubchem.ncbi.nlm.nih.gov/ ) f# H
ChemOffice MKMW 1) 3D 4ity. LL PDB
Chttps://www. rcsb.org/) i R 3R #E 5 B (1 45
), F PyMOL. AutoDuck i 14 B 73 F e i 247

TALEE (LBRAKD T N FRUAR IR & A ZAm
20, X5 [ Autodock Vina BT AL A W RITAZ O
S T, T PyMOL X RE & Bk 4 o=
fig el
2 H#R
2.1 JEMM S BIIRELS ik

£ TCMSP £ 48 2 rh ) D ISR B 2P0 HE 11 3 624
A, HH = 398 4, A 612 4, mRE 1582
A, FHR 2324, A% 8004, EHMEEMEILT
ZIWPEE R 732 . 42 ADME §fiide 5 $R B = A8 5 PR Ak
53 5 B, FATEVERLSY 3P, = R ZVE MRS 13 F,
B REERCT 5 L, REETERSS 6 B, AR 1.

®1 BEAPHESERS
Table 1 Active compounds of Piji Pills

2% ksid  MOLID TRy OB/% DL
=# SL1  MOL001297 &I HZ® (trans-gondoic acid) 30.70 0.20
SL2  MOL000296 ‘%M1 st (hederagenin) 36.91 0.75
SL3  MOL000358 B-#+ 5k (B-sitosterol) 3691 0.75
SL4  MOL000392 T=#{e#ZE (formononetin) 69.67 0.21
SL5  MOL000449 = &g (stigmasterol) 43.83 0.76
#FAR EZL  MOL000296 *#H#EHEZF st (hederagenin) 36.91 0.75
EZ2  MOLO000906 4% (wenjine) 4793 027
EZ3  MOL000940 —Jii %A 23 (bisdemethoxy curcumin) 77.38 0.26
FHEZ%E GLIL MOL000359 73 #iEE (sitosterol) 3691 0.75
GLJ2 MOL001771 #%53Ew]4F-5-/-3p-E# (poriferast-5-en-3p-0l) 3691 0.75
GLJ3 MOL000358 B-#(SHE (B-sitosterol) 36.91 0.75
GLJ4 MOL002556 7-H52-8-(2- 2 A HE-3-F22E-3- T )& EHE [7-methoxy-8-(2-ethoxy-  40.36 0.21
3'-hydroxy-3'-methybutyl)coumarin ]
GLJ5 MOL000422 1LZE; (kaempferol) 41.88 0.24
GLJ6 MOLO002575 butyl-2-ethylhexyl phthalate 4452 0.22
GLJ7 MOL002563 =R Z#% (galangin) 4555 0.21
GLJ8 MOL000098 #fit)z % (quercetin) 46.43 0.28
GLJ9 MOL002565 EidtE 2% (medicarpin) 49.22 0.34
GLJ10 MOL000354 % [l Z=# (iso-rhamnetin) 496 031
GLJ11 MOL002543 (2S,3R)-2-(3,4-dimethoxy phenyl)-5,7-dimethoxy chroman-3-ol 51.89 0.37
GLJ12 MOL002544 1,7-diphenyl-5-hydroxy-3-heptanone 61.90 0.18
GLJ13 MOLO002554 5-methoxy-1,7-diphenyl-3-heptanone 68.29 0.20
HH QP1 MOL001798 #its )z (neohesperidin_gt) 7117 0.27
QP2  MOL001803 #5# M (sinensetin) 50.56 0.45
QP3  MOL004328 #i)¥ % C(naringenin) 59.29 0.21
QP4 MOLO005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one 47.74 0.27
QP5  MOLO005828 JIIFRi 2 (nobiletin) 61.67 0.52
A#FE MX1 MOL010813 ZKjf[a]*M: (benzo[a]carbazole) 3522 022
MX2 MOL010828 i#i# % (cynaropicrin) 67.50 0.38
MX3 MOL010839 lappadilactone 38,56 0.73
MX4 MOLO000211 T F#is (mairin) 55.38 0.78
MX5 MOL000359 #{§fE (sitosterol) 36.91 0.75
MX6 MOL000449 & (% (stigmasterol) 43.83 0.76




* 964 - FEITHBESH 2024FE5H

AR b A

Drugs & Clinic \ol. 37 No. 5 May 2022

22 FEMMSEE S SRR RS ERIRE

M GeneCards. OMIM. PharmGKB. TTD 4 />
KU 2 b 2y R A R I #E A 10 610, 235, 404,
95 4, *E GeneCards ¥ /FEH#E St %, W
Relevance Score {8 M = BHET, IRk KT Hor
REERE AL A 4 N R 25 5, LR HE
510 659 4. FIFH R B S A Venn $LE SRR
TE VRS HE S R A 220 S, Venn BIILET 1.

R [l

E1 EMNSTESSRREESZENFRE
Fig. 1 Venn diagram of intersection of active ingredient
targets and pancreatic cancer targets
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Fig. 2 Construction of active ingredient-target network
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Table 2 Binding energy of core compounds and main core
targets of Piji Pills
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HIF1A Slas —37.26 -35.59 -35.59
CCDN1 2w96 —32.66 -36.01 —31.40
H 25
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Fig. 7 Docking diagram of quercetin and TP53, HIF1A and CCND1
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