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Mechanism of QingyiTang in the treatment of acute pancreatitis based on network pharmacology

WANG Xia-yu',SHI Ji-yu', JIA Ao",YANG Zhen—wei', CUI Yun—feng’

(1.Graduate School, Tianjin Medical University, Tianjin 300070, China;2.Division of Hepatobiliary and Pancreatic Surgery, Tianjin
Nankai Hospital , Tianjin 300100, China)

Abstract Objective:To investigate the mechanisms underlying QingyiTang in treatment of acute pancreatitis by using a network
pharmacology approach and to validate by experimental test. Methods:The targets of the eight Chinese herbal compounds in QingyiTang
were searched by BATMAN database, and the gene targets of acute pancreatitis were searched by Gene Cards database, and the intersection
targets of drugs and diseases were screened. STRING and Cytoscape were used to analyze the protein interactions of the intersecting
targets, the core targetswereinferred, and the "Chinese herbal medicine—active chemical component — target" network was constructed, and
GO and KEGG enrichment analysis on the"drug—disease" targets to obtain the important targets and pathways involved in the treatment of
acute pancreatitis with QingyiTang. The regulation of autophagy process in the treatment of acute pancreatitis by using Qingyi Tang was
validated. Results:A total of 214 compounds in QingyiTang were analyzed,and 121 active ingredients were found to have the rapeutic
effects on acute pancreatitis.After removing duplicates, obtained 1 853 protein targets of active compounds, 1 000 acute pancreatitis disease
targets , 145 drug—disease intersection targets, 1 310 GO items and 67 KEGG pathways (all P<0.05),which mainly involved biological
processes such as necrosis,apoptosis, inflammatory response,and autophagy. With these results, this study focused on the treatment of
acute pancreatitis by QingyiTang through autophagic process,and the experimental results confirmed that QingyiTang reduced the
pathological damage of acute pancreatitis while mitigating the autophagic process. Conclusion:The potential mechanism of QingyiTang for
treating acute pancreatitis with multi —target and multi —component is revealed by network pharmacology,mainly through reducing
autophagy ,regulating inflammatory factors,improving microcirculatory disorders and intestinal barrier damage. The effectiveness is
verified by animal experiments and QingyiTang may be exerted through regulating autophagy.
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Tab 1 Basic information of compounds from QYT

P lazg iy PS ) P (aeg?] iR HIRZGHA
1 Progesterone CH30, PN 16 Beta—Ionone CioH ;60 KE

2 (E)-4-Phenyl-3-Buten-2-One ~ C,H,0 K& 17 Gamma-aminobutyric acid CiHxO AT

3 Betulin C3Hs50, K 18 Pulegone C,HyNO, 3|

4 Stigmasterol CyH,0 L 19 Citrulline CoH;0 AA

5 Carvone CioH 0 Eo| 20  Alpha-linolenic acid CoH3N;0; |

6 Caprylic acid CsH 60, SEHA 21 Linolenic acid CisH300, L

7 Lauric acid CpHx0, S 22 Beta—humulene CisH30, L

8 Nonanoic acid CoH 50, YA 23 Myrcene CisHay L5l

9 Isoallylbenzene CoHy N 24 Phenylacetic acid CioHie ES
10 Yuehchukene CaoHaN, IERIR 25 (+)-Corydaline CsH{0, IR
11 Stearic acid CsH30, LEi 26 Corydaline C»H»NO, FEFAR
12 8—Nonenoic acid CoH,60, SEHH 27 Glaucine CxHyNO, AT
13 Nootkatone CsH0 L 28 Tetrahydropalmatine CyHysNO, FEH 2R
14 (E)-9-Isopropyl CuHx0 A 29 Serotonine CyHxsNO, K#
15 Artemisia ketone CyH30, KA 30 Aplotaxene CoH N0 KA

2.5 QYT FTRAP % PPl M4 HE ¥ 145 4~ QYT
T AP U5 S A STRING s/, 38 Al 5%
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HRYEARF MR E (degree ) I 5717 f B A TRV LA S
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leukin 6,1L6) . 17 % 5% 3 5 5% s 006 B+ (signal
transducer and activator of transcription,STAT)3, Jif
JRE M 25 H 53 (tumor suppressor 53,TP53) | 22 & IR/
TNABRILEF 1(serine/threonine kinase 1,AKT1) 2234
JEIG AR P 3(mitogen-activated protein kinase 3,
MAPK3)%24 QYT T AP fIZCHE A

26 GO EMpFmaentr i DAVID ZllFExT

145 N LFE ST GO DIBEA AT, R4 FDR<0.05
HEFTO L, AR B A5 R 1 310 4%, Hrp A Wp2eat
#2 (biological process,BP)1 190 %5, Fifig (molec—
ular function, MF)62 4%, 440 AL (cellular compo
nent,CC)38 4%;BP.MF I CC |ij 10 & F 45 E WA 3,
MF 37 AT R A B B AT 1, G 55T DNA
G55 IR EEE 3T UIRE . CC 3 a2
W R ZRAAREL T AT AE AR . BP 34T
15 01 F 2D SAZ A - (NF)—kB IE [T RAE
Ji; MAPK 3 JAK-STAT GRS S E 25 A
2.7 KEGG #@#%% &a4 KEGG i3] 67 4
PR ALK P EHEP FEAT 10 ALR9Z5 R K 2,
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Tab 2 KEGG pathway enrichment analysis for candidate related pathway targets(top10)

KEGG 3 j# S LN AR P FDR
hsa04151:PI3K-Akt sig— 28 CDKNI1A,PTEN,FASLG,BRCA1,FGF2,EGFR, 0.000 000 000 000 0000039  0.000 000 000 114
naling pathway IGF1R,INS,CCNDI1,AKT2,AKT1,MAPK1,

MAPK3,MCL1,PDGFRB,MAP2K1,TSC2,MTOR,
114,1L6,PIK3CA,KIT,CDK2,BCL2,MDM2, TP53,
TLR4,BCL2L1
hsa04668:TNF signaling 16 JUN,MAP2K1,CSF2,FOS,PTGS2, TNF,MMP9, 0.000 000 000 000 000 013 0.000 000 24
pathway ICAM1,IL6,PIK3CA,AKT2,CCL2,AKT1,FAS,
MAPKI1,MAPK3
hsa05321:Inflammatory 12 1L10,1L4,JUN,TGFB2,1L6,TGFB1,SMAD3,1L13, 0.000 000 000 000 031 0.000 000 003
bowel disease (IBD) STAT3,FOXP3,TLR4, TNF
hsa04012:ErbB signaling 13 CDKNIA,JUN,MAP2K1,SRC,EGFR,MTOR, 0.000 000 000 000 12 0.000 000 007
pathway PIK3CA,AKT2,ERBB2,ABL1,AKT1,MAPKI1,
MAPK3
hsa04210:Apoptosis 11 PIK3CA,AKT2,BCL2,AKT1,FAS,BAX, FASLG, 0.000 000 000 000 14 0.000 000 100
ATM,TNF,TP53,BCL2L1
hsa04150:mTOR  signal— 10 PIK3CA,AKT2,PTEN, AKT1,TSC2,MAPK1,TNF, 0.000 000 000 001 6 0.000 000 243
ing pathway MTOR, INS,MAPK3
hsa04630:Jak—STAT sig— 13 1L10,CSF2,1L13,STAT3,MPL, 114,116, PIK3CA, 0.000 000 000 006 5 0.000 001 189
naling pathway CCNDI1,AKT2,EP300,AKT1,BCL2L1
hsa04115:p53  signaling 10 CDKN1A,CCND1,CDK2,PTEN,MDM2,FAS, 0.000 000 000 014 0.000 001 332
pathway TSC2,BAX,ATM, TP53
hsa04152:AMPK  signal— 12 CCNA2,PIK3CA,CCND1,AKT2,HNF4A,AKT1, 0.000 000 717 13 0.000 001 34
ing pathway TSC2,PPARG,CFTR,MTOR,IGFIR,INS
hsa04010:MAPK signal— 16 PDGFRB,JUN,TGFB2,MAP2K1,TGFB1,FASLG, 0.000 001 588 32 0.000 002 80

ing pathway

FOS,FGF2,TNF,EGFR,AKT2,AKT1,FAS,MAPK1,
TP53,MAPK3

2.8 FHihEIEIFH
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A, AP ZH /N BRI Y Ve R 1 8 T e, 22 S A St
2R L(P<0.05), QYT LS VEM BFHH WAL T AP 41,
EZRAGIFEE L(P<0.05), L3 3.

#3 BSENRMERHESELLE rs)

Tab 3 Comparison of serum amylase levels between groups( x:s )

2 5 1% AMY (U/IL)

IEE X IR 8 1 242.80+36.84
AP 2 8 1 869.62+167.46%
QYT 41 8 1 473.83+130.99%%
T APAL: BRI QYT 41:QYT 4325+AP B4 AMY:
TN ; 5 00 5 xR4T HEE , #P<0.055 5 AP 41HE, “P<0.05

2.8.2 EIRAZURHEAAML  HE Z5 5 0] UIE H X
YRR A P A S 4 | A SO IR e 2L, 40 it 2548 1
L HEG B JCK A G AE VR 5 AP 4B R R i
IR, /NI SE R REIR (B B3 58 , AR 20 UK R R
IKIPIRFE , Ptk 9 M A0 M3 1 , IR S48 P ] DL i
105 QYT AR m] UL R 255, (HAREE A T4 AP
AL, DL 4,

2.8.3  RIRAHZURIIIEY 5 IEE X A L, AP
H R SO BRI A3 Y B T, B S L

55 AP ARG, QYT 20 4 T #F 3 34 ] W R A1, H
Aot (% 4),

284 /PNERRIRAZIBRELER WK 5 R, H

Control 4

AP 4

QYT 41

TE - Control 4 : TEHFOA ML ; AP 2 SMENRARITILL; QYT 2L - iR 4 26+ SR IR AR AR T 4

4 FBHNREPRAL HE £E(100x)
Fig4 HE staining of pancreatic tissues of all groups (100x)
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Tab 4 Pancreatic pathology score of mice in all groups(xzs )

217 BE Kk RIE W i
ERXIEA 8 0.27+0.05 0.30+0.07 0.24x0.07 0.11x0.03
AP #H 8  3.33x0.19° 3.43+0.23" 3.1120.24" 3.2320.20°

QYT 41 8  1.9620.16™ 1.50£0.21°* 1.65+0.26"* 1.24+0.16"
e AP 4 SPERAR RASERILL QYT 4L 5 A 45 25+ A bE IR
SR 3 5 IE R XS BAZHAR L , *P<0.05; 5 AP 4 1L, “P<0.05

Be T UL 3 1E 0 IR A A IR I 0 i 4 A R
R DOHL T P4 5 1 = 5 AP 2P, AR IR ZS A TR

o Mme LN

Control 2

Control 1 AP 4] QYT 41

B-actin C— -
LC3 1
Gy T e
H#itH
2 ek
—15 =
3 g
= 1 h
= Q
005 h
=
0

Control { AP QYT

Control 41 AP QYT

112 : Control : 1EH X BRZH ; AP 2 PEIRARSEBTHILL ; QYT VG A 47
2+ 2P R AR ; 5 IE R BRALAR L, P <0.001: 55 AP 414H
L, "™P <0.001
B 6 HAMBALAHBEBREEEARIE
Fig 6 Expression of autophagy marker protein in pancreatic tis—

sues in all groups
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(14 % Y 200 7S A R JBR A I SRR L 2 AP 11

JLJSE A s 9 T S 22 I SRRSO i, A S m]
DL A0 A 11 4, 2R R b K U 2K 5 QYT 2 A JBR
IR U L 240 i A Gl A o P R R B W R T AP
A A R B D o B T DR MORE 5 I N 2

b A
2.8.5 FEMELEELE  S5IEWXTIRAALL, AP 41/

SUBEHRZHZUR LC3 11/ 1 HU(H (P62 /K- i T
& (¥ P<0.001); 5 AP ZHARLL, QYT A LC3 11/ 1
FUAE . P62 ik KA (H) P<0.001), WLIE 6,

AP 4l
TE : Control £ : IEH XS ML AP 4 SNVEIBIR AR BIINL: QYT 4 VAL 25+ 2N EIPUIR R BT LH
5 BHE/NRRIRARBREHETRE(25000x)

Fig 5 Electron microscopy images of pancreatic tissues in all groups (25 000x)
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IRARE RAE SV S AR R ARIRY T AP BRI, b &l
T8 o A3 W I R VR S AP B SAE S,
WA TE N BERR 7 LR RO, 2% AP 511 i
S B3, B 3 i ek T R fls 31 Bz 40 e Fy R 7
R EE AP W5 SIS, EXF QYT
7 AP AEHIBLHI ARSI , 3T AL A
WFFTHD, HOABETEE S R 46 25 B R BOR T 1%
T QYT IRYT AP WIVERIALHI AT 04, 45 R %
BLAWERE QYT Tl AP R e —.

TR R TA R R QYT IR YT AP BIf5 5
HEEE 67 45, Horh i R wRIRTE LA 3 S/
fit} B(phosphatidylinositol 3—kinase/protein kinase B,
PI3K-Akt) SR IAFE R T (tumor necrosis factor, TNF) .
RAEPE (IBD) A T~ W7 L 3l 78 A <
& H (mammalian target of rapamycin, mTOR ) ,Janus
VAMG/STAT.PS3 SR RIS 8 1 P (AMP-activat—
ed protein kinase, AMPK) MAPK &5 fi% . H:rf PI3K/
Akt/mTOR {5 555 FIBALPEN N 2 A WS S ATE 1
4 F2 2 RAR, PI3K AL BERR AL Ak, 5200 T i AT
PET F . ARSI mTOR B0 J5 & 24 [, 3%
FEFA SR ] SCRA] F W MR IE B, S B0 A BT
G BEA TR %8 AW, AMPK @3 #521L mTORC1
S5 MR DGR 1 Ok LA E 1A W, s o e S
PR T Y A WA O IR R IOR A F W, B
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F Wt m] DUIE Ity DNA S B 52 L e 4 ok 411

il p53 FE, 7E QYT 5 AP $E s/ EHIMIE AL 7

B, R Y K B 3R (emodin ), AT 38 28 10

PI3K/Akt/mTOR {55 sl 5 A W, KRR

(rhein)if 33 7225 ROS 28 Fas JET AR LA (A58 12

P5'F caspase BITE T, 9855 A W', STRING 45

RAIR, Y- R FZAE T TP53 STAT3,

IL-6  AKT1 455, [L-6 il ZFp B AMILH]JE 4% A

Wit , CL AR mTORCT HUSERRFIEE Ake, H34 LC3

AR AT WA AR TR 1, 3000 it = AT 9T R

] miR-148a it 1 11-6 / STAT3 {5 555 Sl

W VR FH T AP, STAT3 0] /5 fy TL-6 335

18 P S R PRI e SR o et Bl | ) 671 55

BN IRAT Y A EEED, S A R,

Y LIRS FAE S TE M R B G s 205 5

) AP /NERBI TR 28 QYT IRY7 5 AP /N RUEY AR AE

R, W S35 o

25 Bk, QYT ] R ok iy kR R IT

AP PERT . H QYT 195 [ Witich A Y B4 B AT A

B, 5 ik — 20 S8 AR N S0 S, SR AT 38 B R LA
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