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[ Abstract | Integrated pharmacological approach was used to predict the target genes and signal pathways
of Xiaoer Fupi granules in the treatment of functional dyspepsia (FD) , and the possible mechanism was discussed.
The disease target information was collected by the DISEASES and UniProt databases, integrated pharmacological
platform of traditional Chinese medicine ( TCM-IP) was used to predict chemical composition, target, protein gene
ontology (GO) function and Kyoto encyclopedia of genes and genomes ( KEGG) pathway, and the networks of
candidate target and TCMs-chemical components-core targets-key pathways were constructed. A total of 2 882

potential targets and 96 candidate target pathways were predicted, and B-1, 4-galactosyltransferase (B-1, 4-
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GalT) subtypes (B4GALT4, B4GALT2, B4AGALT1) and phosphorylated protein kinase C subtype D (PRKCD) ,
adenylate cyclase 2 ( ADCY2) and other targets were predicted. Some pathways were enriched, such as nervous
system, endocrine system, thyroid hormone signaling pathway, long-term depression and other pathways related to
FD. It was predicted that Xiaoer Fupi granules for treating FD by regulating gastrointestinal hormones, anti-

depression, and regulating nerves and endocrine system. This study provides a basis for the precise clinical

application and positioning of Xiaoer Fupi granules, and helps to clarify the mechanism of this drug.
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Table 1 Basic information of TCMs-components-targets of Xiaoer
Fupi granules A~
2y o2 i 53 B T A A
w5 68 1237
[EEN 32 210
b3 33 799
1A 30 572
Wi B 46 43
T 10 21
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Table 2 Number of common targets between single herbs in Xiaoer

Fupi granules A~
hE B BA RE W Mk ET
% - 39 55 141 12 0
AR 39 - 5 9 7 0
wE 55 5 - 67 6 0
111 #48 141 9 67 - 15 0
% Kz 12 7 6 15 - 0
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Table 3 GO functional information of candidate targets of Xiaoer Fupi granules

ID % H BHE/A P
G0 : 0070062 2 Bl A D WA (extracellular exosome) 259 2.85x10°%
G0:0055114 A Ak B 33 2 (oxidation-reduction process) 103 3.95x10 %
GO : 0005829 JH 55 %5 I ( eytosol ) 283 1.39 x10 ~*
GO: 0005739 2847 & ( mitochondrion ) 147 3.58 x10 73!
GO: 1901687 A e H BRAT A 9 42 W & i 72 ( glutathione derivative biosynthetic process) 20 6.06 x10 ~%
GO: 0005234 0 i 4145 SR 1145 B8 T3l 3 7 M (extracellular-glutamate-gated ion channel activity) 18 1.65 x10 %
GO:0006749 A W H BRAC i 72 ( glutathione metabolic process) 28 7.84 x10 %
GO:0006418 EH AL 32 RNA & 81k (tRNA aminoacylation for protein translation) 23 2.75 x10°3
GO : 0004602 25 T H Rk 3k 48 A 4 6 0 2 ( glutathione peroxidase activity) 18 1.95x10 %
G0:0035235 BT AU (R h 5% 4[5 53 7% (ionotropic glutamate receptor signaling pathway ) 19 2.38 x10°2
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x4 INLEERBRZEERE KEGG BERER
Table 4 KEGG pathway information of candidate targets of Xiaoer Fupi granules

ID % H BH/A P

hsa00480 2% e H K A% 35 ( glutathione metabolism ) 36 1.05 x10 "%

# FoAth & % 191835 ( metabolism of other amino acids) 45 7.00 x10 "%

# FLPR (L5 (amino acid metabolism ) 75 2.09 x10°"

hsa04080 28 7% P T AR -2 1R A B4 FH] ( neuroactive ligand-receptor interaction ) 70 2.60 x10°1'®

hsa04724 1% & B2 e %€ fith ( glutamatergic synapse) 41 3.34 x10° "

hsa00330 K &% NI 4 1% 1% 19t ( arginine and proline metabolism ) 28 1.41 x10 "

hsa00970 SRIEBE-IRNA %) 4 5 (aminoacyl-(RNA biosynthesis) 29 5.85x10° ™

# HE Y% (overview ) 45 2.77 x10 "

# W15 2 55 (nervous system ) 88 3.28 x10 !

hsa00250 WA R K& R R A & BR 101 (alanine, aspartate and glutamate metabolism ) 17 2.63 x107°
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Table 5 Key network topological characteristic parameters of candidate targets of Xiaoer Fupi granules for FD

(E3utisiN degree closeness betweenness
B4GALT4 116 0.512 8.028
PRKCD 105 0. 491 14.571
B4GALT2 103 0. 474 3.459
20 i JE 1 R P B 9 (CDKY) 99 0.477 3.145
G %1 B, (GNBI1) 98 0. 444 10. 203
J5 R IR AL 2 (ADCY2) 94 0. 458 3.278
5 /485 5 TR 1AM M 24 54 R 7R 11K ( CASK) 93 0.474 3. 448
Job 4 I AR PR L T R 7 A2 Il (CROT) 86 0. 468 10. 292
JER T SRR VR AL 2 S o2 (PRKAA2) 85 0. 467 0.756
] 25 B (GCK) 85 0.472 5.626
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Table 6 Genetic functional information of key targets of Xiaoer Fupi granules for FD
D %H BH/A P
G0: 0005829 cytosol 299 8.24 x10°77
G0:0005524 =R MR 1 45 5 (ATP binding) 134 4.55x10°%
G0:0005515 454 (protein binding) 402 1.27x10°%
G0:0042493 251 ) Vi ( response to drug) 58 1.43x10°%
GO: 0005739 mitochondrion 116 3.00 x10 "%
GO :0004672 B P I 7 (protein kinase activity ) 45 4.99 x 10 7%
GO :0019899 fili 45 4 (enzyme binding) 54 7.59 x10 %
G0 :0070062 extracellular exosome 183 1.29 x 10 =%
GO: 0005737 41 i1 5 ( cytoplasm) 263 5.37x10°%
G0:0030168 ML /AR (platelet activation) 32 3.31 x10 %
F7T INLBKBEBAGET FD XBEANERER
Table 7 Pathway analysis of key targets of Xiaoer Fupi granules for FD
ID %H HE/A P
# nervous system 109 4.34 x10°%
# P43 b & 45 (endocrine system ) 133 267 x10 -2
hsa04919 PR I 9% 22 45 538 #% ( thyroid hormone signaling pathway) 44 2.04 x10°"
hsa04912 2P 08 2 R 2 {5 58 % ( GnRH signaling pathway) 38 7.28 x10 "
hsa04062 #a 1k X ¥ 15 5 3 #% ( chemokine signaling pathway) 55 1.97 x10° 18
hsa04720 KRR 4 35 4 FH (long-term potentiation ) 32 2.28 x10°'®
hsa05220 5 67 200 )0 11 1M 55 ( chronic myeloid leukemia) 33 5.52x10°'®
hsa04730 K IR AR 8 7 (long-term depression ) 29 6.19 x10°"7
hsa04540 ] B % 3% (gap junction) 35 1.18 x10 7'
# B 25 B AT PE WG ( neurodegenerative diseases) 74 2.40 x10 7"
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