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Abstract: Objective To explore the material basis and mechanism of Da Chenggi Decoction for the treatment of
acute pancreatitis. Methods The conditions— meeting active compounds and disease targets of Da Chengqi
Decoction for the treatment of acute pancreatitis were selected out by traditional Chinese medicine (TCM) Systems
Pharmacology (TCMSP) and literature search, molecular docking were carried out by Discovery Studio software. A
component—target network relationship diagram was constructed by Cytoscape 3.6.2 software to discover the main
active components and targets, and then gene ontology (GO) function and Kyoto encyclopedia of genes and
genomes (KEGG) signaling pathway enrichment analysis were performed on related targets through STRING
database. Surface plasmon resonance (SPR) technology was used to verify the binding ability of the main active
ingredients and important proteins. Results A total of 37 compounds and 32 related targets were screened out from
Da Chengqt Decoction for the treatment of acute pancreatitis. Among them, 8 active ingredients and 6 targets were

finalized by molecular docking. The results of affinity verification by SPR found that intercellular adhesion molecule
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1(ICAM-1), mitogen—activated protein kinase 14(MAPK14)and peroxisome proliferator activated receptor gamma

(PPAR-v) showed better binding force with one or more components. Conclusion Based on the molecular docking

technology and network pharmacology, the main material basis and potential molecular mechanism of Da Chengqi

Decoction for the treatment of acute pancreatitis were predicted. Combining SPR technology was used to verify the

affinity of protein and active ingredients.

Keywords: Da Chengqi Decoction; acute pancreatitis; molecular docking; surface plasmon resonance
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Table 1 Potential targets information for acute pancreatitis

1D A TR 2 PDB ID
P1 serine/threonine—protein kinase TBK1 TBKI 4iwq
p2 apoptotic protease—activating factor 1 APAF1 126t
pP3 RAF proto—oncogene serine/threonine—protein kinase RAF1 3omv
P4 protein kinase C iota type PRKCI 3a8w
P5 serine/threonine—protein kinase PAK 6 PAK6 4ks7
p6 caspase—3 CASP3 Inme
p7 serine/threonine—protein kinase PAK 1 PAK1 2hy8
P8 caspase—7 CASP7 1shl
P9 serine/threonine—protein kinase Chk2 CHEK2 2xm9
P10 cytoplasmic tyrosine—protein kinase BMX BMX 3sxs
P11 serine/threonine—protein kinase/endoribonuclease IRE1 ERN1 4ubr
P12 proto—oncogene tyrosine—protein kinase receptor Ret RET 2ivs
P13 serine/threonine—protein kinase 3 PLK3 4h6l
P14 tyrosine—protein kinase BTK BTK 5tbn
P15 serine/threonine—protein kinase pim—1 PIM1 Sclq
P16 RAC-alpha serine/threonine—protein kinase AKTI lunq
P17 mitogen—activated protein kinase 14 MAPK14 2fst
P18 serine/threonine—protein kinase Sgk 1 SGK1 3hdm
P19 protein kinase C theta type PRKCQ 1xjd
P20 mitogen—activated protein kinase 11 MAPKI1 3gp0
P21 mitogen—activated protein kinase kinase kinase 5 MAP3KS 2clq
P22 interleukin-2 112 1m49
P23 epidermal growth factor EGF 1M17
P24 intercellular adhesion molecule 1 ICAM1 Smza
P25 insulin—like growth factor 1 receptor IGFIR 3nw7
P26 tyrosine—protein kinase ITK/TSK ITK Ism2
P27 peroxisome proliferator activated receptor gamma PPARG lzgy
P28 matrix metalloproteinase—9 MMP9 2ovz
P29 tyrosine—protein kinase JAK2 JAK2 Sut3
P30 signal transducer and activator of transcription 3 STAT3 6njs
P31 apoptosis regulator Bel-2 BCL2 41xd
P32 induced myeloid leukemia cell differentiation protein Mcl-1 MCLI 5fe4

Horr, SRR AR A L B 5 1 (ICAM-1) 2R
H2Z B XA BEAE G E 1-A . BER, JEANE;
FER R 2 L 5 ICAM-1 75 1 P Y & £ R GLUST .
VALY T T i ML i, HAHK Y H A 1.0-1.64,
HAFR 5 VALSY HA i /K4 & Pi-Alkyl /EH], %
A Y5 1ICAM-1 X HERE 4 -8.540 87 KJ/mol, KK
HIEAZR AICAM-1 143 F M EAEHIE 1-C. DR
N, BRHTH 2 B 45 H) 5 ICAM-1 P & SE R
B AL VALL123. ARG88JE Wi /K 45 & Pi- Alkyl 1E
I, TR, B B AERIE S VALSY B W H HI &k,

HAR KR 1.0-1.6A, ¥hn 70T S5HEAMNEEE,
ZAEE Y5 ICAM-1 X HERE I A -13.485 6 KJ/mol,
R HITHH 25 - 22 28 )5 6 AL 2 1R 14 (MAPK 14)
FEEX A AE I 2-A . B, EHRE R
DZER) 5 TRPI9TIE R T m—m tHEAEH J1, XS5%
PR LYS249 . LEU246 JE 15 7K 25 4 Pi— Alkyl 1E
I, TR E5 R EagBIt 5 ASN201 JE R st Hosd
KIEH 2 0.9-1.6 A,
3.4 HA-BEEENT HrSBORE SE
Cytoscape 3.6.2 B4 A4 FE T 1 b 73— 50 6 2 1 0 2%
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Table 2 Docking Score values of 8 compounds and targets
S Ligand Seore [ A Docking Score {H. : A
R AT AUSANS  RER-1-0-H4MHT  RKETIER  JREANG MR W MY

TBK1 126.64 139.33  124.66 95.41 143.94 131.45 90.69  91.11  126.79
APAF1 137.58 124.16  166.66  145.92 145.36 139.88  138.69 138.96 —
RAF1 92.43 158.02 149.43 110.11 140.84 100.21 99.22  110.71 116.85
PRKCI 103.18 133.70  143.77 95.09 129.34 89.53  104.76 111.66  142.04
PAK6 32.26 114.46 125.06 76.26 29.03 74.03 72.33 72.40 113.23
CASP3 87.35 93.85 117.68 105.94 114.54 105.11 92.74 88.11 96.30
PAK1 126.63 135.61 122.82 128.11 111.71 94.11 131.36  130.03 118.54
CASP7 89.01 — — 102.34 107.40 102.97 100.56 112.78 —
CHEK2 132.32 13582 119.39  135.70 139.99 102.59 13328 136.01  141.65
BMX 96.24 17472 153.33  101.41 150.22 97.83 95.89 108.76  135.04
ERNI 36.40 140.59 127.79 93.18 113.72 95.88 96.75 86.95 113.17
RET 87.10 140.73  144.23 98.00 125.90 97.13 92.06 69.18  103.67
PLK3 123.52 168.46 150.85  109.65 126.94 106.70  125.14 127.20  140.46
BTK 80.21 147.99 142.50 95.77 112.36 91.08 93.96 — 141.11
PIM1 91.82 14432 144.95 94.92 117.80 102.02 88.33  84.78  120.60
AKT1 108.01 128.92  127.90 113.57 104.79 74.26 109.85 109.32 102.34
MAPK14 121.37 178.37 154.94  123.37 124.31 124.16 11299 113.72  140.40
SGK1 105.82 121.19 — 95.87 132.35 111.08 91.37  98.20 85.44
PRKCQ 149.69 140.19 138.27 92.34 123.20 90.76 92.98 85.57 105.79
MAPKI11 26.13 146.06  139.36 88.49 128.56 91.87 88.62  93.64 12721
MAP3KS 136.16 150.66 161.81 138.77 132.92 108.48 139.75  141.59 113.65
1.2 144.08 150.12 13946  102.60 120.96 150.71 99.56  95.27 13247
EGF 109.91 15371 129.67  110.58 115.13 9484 11387 117.74 111.36
1CAM1 71.50 127.52  132.17 85.87 92.30 76.52 86.04 7222 121.92
IGFIR 125.97 127.87 15947  126.27 127.53 130.38  134.08 126.14  120.15
ITK 151.34 147.30 172.29  157.30 119.95 15543 15396 159.71  152.80
PPARG 130.22 114.51 — 109.88 — 108.91 9733 111.07 —
MMP9 201.77 218.52 185.98  140.85 149.98 129.05  140.57 140.84  170.80
JAK2 109.02 138.83  159.65 109.08 118.57 104.97 100.07 98.27 132.49
STAT3 123.33 66.16  92.53 98.23 — 81.21 80.10  78.23 90.33
BCI.2 152.02 160.47 152.08 97.78 113.46 152.58 9721 8691  126.95
MCL1 89.99 13398 121.72 88.54 103.83 96.45 87.24  91.31 133.10
A 5, s C D b a &

? @ WA @ a .f:.,‘m 5 mm

4 )
Ba g @ @ a
B a0 O o

1

Figure 1 2D and 3D molecular docking patterns of ICAM-1 with magnolol(A, B), Ammidin(C, D)

ICAM-1 5E4ME (A, B), BRETHAZR(C. D)W 4R =45 FRH#EEX
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Figure 2 2D and 3D molecular docking patterns of
MAPK14 with Ammidin(A, B)
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Figure 3 “Active ingredient—disease target” network diagram of Da Chengqi Decoction
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Figure 4 GO analysis of Da Chenggi Decoction for treatment of acute pancreatitis(A, B, C)
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Figure 5 KEGG pathway enrichment analysis of

Da Chengqi Decoction for treatment of acute pancreatitis
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Figure 6 SPR fit plot of ICAM—-1 protein and Da Chenggi Decoction active components binding
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Table 3 Affinity kinetic parameters between active
compounds and ICAM-1 in Da Chengqi Decoction

L&Y Ki(pwmol -L™) R, Offset Chi’
JEEA B 78.96 2048  0.6165 0.225
LGS 55.27 2.469 —-0.08604 0.007 29

4 3t

AWFFEEE T M2 25 B 0 T XOR iR Ir

SOPEBE IR R SRR ST RE S S 0 A W i R R
W, GOIEHNIBEERLE IR, KRBT
PR R A B A G HE A R A L MRS A
HRE 4 20 M 7 A 0 2B B U TG L 22
A ATPSE G B AR 2 2R/ R B T 55
SrFRNL, SHAMNGES S Ak eE
WO . A FINRERIIE I . B A BRI
AWt KEGG BHEL R A, X L8l 2 38
PR (S SE % . AGE-RAGE {55384 . FoxO {5



%5934

e

S5 FET T RHR A B T UIHIREOR B IR AR ST AR IRAR 2 AR LA A

1979

-

Response
|

Response

0

50
Time

100 150
s

Cycke: S4 OGNS 0.004 il — Cyce: S5 OGHS 0008 ™l — Cyce S7 OQHS 0.032mil  Cyck: 59 OGHS 0064 mi  Cyce- 59 OGNS 0128 mi cyc-svonusamnu‘

— cyc: 61 oams 0otemu

Se-5 le-4

L5e-4 2e-4 2.5e-4

3e-4

Concentration M
=TT Pa M A [E]
E7 MAPK14ZEBSKHEI#ARS S SPROMIE
Figure 7 SPR fit plot of MAPK14 protein binding with active component
RU RU
10; h
8 2
o 18
L L6
g z - i 14
= 2 12
g - = z
= — £
” =
08
-6 . A
0.6
-8
0.4-
10,
50 0 50 100 150 02}
Time S 0 5¢5 led 154 204 25e-4 34
|y T gy T —r T p—y T Concentration v
RU
100 RU
35
80 .
30
60
Y w0 25
H — o .
H Z 2
& 20 I - 5
& S — 7
= L — g s .
10
-20
L 5
10
50 [} 50 100 150
Time s o
- h 0 Se-5 le-4 1.5e-4 2e-4 2.5e-4 3e-4
Cyce 26 WPF G004 il — Cyck 27 WHPF G008 I — Cyc:20 RHPY 0016 mi — Cyc:20 RHPY 0032 i Cyc: 0 HHPF 0064 it Cyce: 31 HHPF 0128 .
S ‘ Concentration M
RU
3
RU *
10 3
N .
80- 2s.
60 - b
— 2 20
g 40 — H
H — &
2 2 z s
7 — =
3
z f— T 10 %
-20
s
40 L .
a 0
60,
=5 [ 50 100 150 0 Se-5 le-d 1504 2e-4 2.50-4 34
Time s Concentration M
T oron <= e 0004 i — Cyom 48 ner 00PN Cyoe €7 WP G0 i e 45 WPF 0052 Tl Gy 48 ner 008 T Gy 50 N o138t
Cro: 51 vor 0256 m
RU
RU 30.
i
30 25
20
B L,
£ 10 2
g H
=9 a 15
Z o £
= =
-10 10
-20
5
50 0 50 100 150
Time s Se-5 le—4 1504 2e-4 2504 3e—4
Crc: 35 ML80 0004 i — Cyom 38 HLBG 0008 i — Gy 38 HL8G 0018k — Cyok: 30 WLBG 0033 it Cyom 40 MLBG 0084 mli  Gyo. 41 HLBG 0138 Concentration M
— Cyen- 42 1180 o258 ce
RU Blank Subtracted Sensorgrams RU
8 2.5
6
4 2
g 2 Rs— /] 9 15
EI - e g
4 205
6 )
-8
-05
50 0 50 100 150 ,
Time s 0 5e-5 le-4 1504 2e-4 2.50-4 3e-4
Cye 56 0HS 0016 mi  Cyd: 57 OGNS 0052 il Cyoe 58 OQHS 0054 mi Gy OGHS 0.128 i — Cyoe 60 OQnS 020t . .
Concentration M

A KB -1-0-F0R Y s B AU AN CRAMS; DI NS BRI

E8 PPAR-yEBSFEMEMNLEE SPRAWINEGE

Figure 8 SPR fit plot of PPAR-y protein binding with active components
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