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Compatibility relationship of Citri Reticulatae Pericarpium Viride-Aurantii
Fructus drug pair in the treatment of dyskinetic gastrointestinal diseases
based on network pharmacology and animal experiments
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Abstract : This study aims to explore the compatibility relationships of Citri Reticulatae Pericarpium Viride-Aurantii Fructus
drug pair( CV-AF) in the treatment of dyskinetic gastrointestinal diseases (GD) based on network pharmacology and animal
experiments. The intersection targets between CV-AF and GD were used for the chart construction and enrichment analysis of
protein-protein interactions ;and the key targets of the top 5 betweenness centrality values in the “target-component-pathway”
chart were selected for molecular docking with their corresponding components ; the body weight, gastric residual rates,and se-
rum motilin concentrations of mice were used as indicators to observe the differences between CV-AF (1:1,1:2,2:1) and
their corresponding single drug for the treatment of gastrointestinal dyskinesia in mice induced by L-arginine solution. The re-
sults of network pharmacology showed that the core targets of CV-AF for the treatment of GD were CYP2C9, EGFR, and
HSD11B1 jthe core components were 3 -sitosterol , sinensetin , naringenin , neohesperidin_qt, hesperetin, marmin , thymol , nobi-
letin, and 5 ,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one ;the core targets were well combined with the core

components. The results of animal experiments indicated that both individual and combined use of CV-AF ameliorated gastro-
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intestinal dyskinesia of mice;the efficacy of CV-AF groups was better than their corresponding single drug groups, with the

CV-AF 1:2 group being better than the CV-AF 1:1 group and the CV-AF 2: 1 group. This study reveals the optimal pairing

ratio and action mechanism for the treatment of dyskinetic GD by CV-AF preliminary,, which can provide a reference basis for

further research on the treatment of GD by CV-AF.

Key words : network pharmacology ; molecular docking; animal experiments ; drug pair; Citri Reticulatae Pericarpium Viride-

Aurantii Fructus ; gastrointestinal diseases
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Table 1

The active components and drug targets of CV-AF
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3-B545 3-Carene 100

SEG K Synephrine 38
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Fig. 1 The intersection targets between CV-AF and GD
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Fig. 2 The PPI network chart
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Table 2 The key targets of the PPI network

5 o e T 18 Name Betvem. contit
1 ALB H#EE Albumin 559.433
2 SNCA - R Ml H a-Synuclein 173.225
3 IL1B 148 i/ Z-18 Interleukin-183 158. 809
4 EGFR F K AT 4K Epidermal growth factor receptor 148.211
5 CYP3A4 it 71,25 P450 3A4 Cytochrome P450 3A4 127.257
6 CXCL8 44 % -8 Interleukin-8 103.126
7 PSAP B8 0% 45 H R Prosaposin 84.000
8 REN A% Renin 71.171
9 NR3Cl Wi Rz [T Z A& Glucocorticoid receptor 70.769

10 CFTR P2 HE AL 15 JE AL 5845 T Cystic fibrosis transmembrane conductance regulator 67.510
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Fig. 3 The GO enrichment analysis chart
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Fig. 5 The “target-component-pathway” chart
1 C1 ~ C17 4350 Ak je 1 IR B Al K 3 5, 7- 8 52 (3- 3 B4 - F AU A0 ) 4 4 - 1 PR 3R Eh R B RS K R B -1 (S B L IR
B AP M R T B A SR 3-RE U L S K D-F7 B K . Note: C1-C17 are neohesperidin_qt, sinensetin, naringenin, 5 , 7-di-
hydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one ,nobiletin,, marmin , hesperetin, B-sitosterol ,octanol, limonene, elemene , lauric acid, thymol ,

narcissine ,3-carene , synephrine , D-limonene , respectively.
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Table 3 The core target information

H55 Target &1 )FEYw5 PDB ID

4 Bk Name

CYP2C9 10G5
EGFR SUSL
HSD11B1 1XU9

YA P450 2C9 Cytochrome P450 2C9
F 2 KR F 324K Epidermal growth factor receptor

118-F2 35 [E 5 i U 1 118-Hydroxysteroid dehydrogenase 1
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x4 DFMEER

Table 4 The molecular docking results

254 fiE Binding energy ( kcal/mol )

Fr5 No #0453 Core component
CYP2C9 EGFR HSD11B1
1 -7 {5 12 B-Sitosterol 8.42 _ _
- - 6.6
2 18 2 Z Hesperetin _ 7.62 B
- - 6.16
5.72 - -
3 Hh % % Naringenin - - 7.02
- 6.48 -
5.32 - -
4 FITHE Y& Sinensetin - 6.54 -
-5.89 - -
5 B B2 1 Neohesperidin_qt - _ 6.27
-6.03 - -
6 /R4 Marmin - -6.01 -
-5.00 - _
7 H B Thymol 5.32 _ _
8 JI| % H2 Z Nobiletin - _ 5.20
4.96 - -
9 5,7-ZF A2 - (37 AT SRR B ) 554 -TH] B _ 503

5,7-Dihydroxy-2-( 3-hydroxy-4-methoxyphenyl) chroman4-one

23 LAY/ B Fi A A S R I B AR A 4
FHECARZEAN R, 45 25 )5 B8 2 1Ay /)N BT A5 FH
2541 FAR L 24U HOAF e 25 5 R 2 2 5 A 4%
UM LI JE 25 5, L BV E 25 2 5 1 1
220 /N SR EE A KA 0, AT RE R /NBLAY s
B 8 B o
2.8 MRHBERBEE

AR 25 /1N BRURY 4 e A g, T4 2

2i:[&] 6( Continued Fig.6)
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HILBEAGIH AR (P <0.01) BRI 2 20 5 ok
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GiiteA i (P <0.01) KR 2 21 59 e 2 Blsedl
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Eo6 &FitEEE
Fig. 6 The molecular docking chart
AL B-A S BE-CYP2CY s B. 18 % 25 -EGFR ; C. f#li j¢ 22 -HSD11B1 ;D. B-73 {§§B£-HSD11B1, Note:A. B-Sitosterol-CYP2C9 ; B. Hesperetin-
EGFR ;C. Naringenin-HSD11B1 ;D. B-Sitosterol-HSD11BI.

xRS5 BENBWEE(x £ 5,0 = 10)
Table 5 The mouse body weight of each group ( x + s ,n = 10)

434 Group &M HT Before modeling(g) &S After modeling( g) 252 )5 After administration(g)

Bla 25.73 + 1.75 24.93 + 4.20 -

Mod-1 25.58 + 1.96 21.98 + 3.24 -

Mod-2 23.65 + 3.18 21.96 + 3.18 21.95 + 4.05
Pos 25.34 + 1.67 25.07 + 2.40 27.09 + 4.28"
(% 25.65 + 3.81 24.15 + 3.48 24.48 + 4.02
AF 27.26 + 2.66 26.14 + 6.01 25.20 + 5.29

CA-11 26.82 + 3.08 22.55 + 2.54 25.58 + 4.79

CA-12 26.47 + 2.81 25.75 + 4.24 26.64 + 7.48"

CA-21 23.92 + 2.40 22.72 + 3.11 26.20 + 4.91

.5 Mod-2 g, * P < 0.05,
Note : Compared with Mod-2, * P < 0.05.
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Fig. 7 The gastric residual rates of mice in each group ( x + s ,n = 10)
W5 Bla b, ¥P < 0.01;5 Mod-2 H#, *P < 0.05,** P < 0.01, Note:Compared with Bla,* P < 0.01;Compared with Mod-2, * P <
0.05,""P < 0.01.
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Fig. 9 The MTL concentrations of mice in each group ( x * s ,n = 10)
5 Bla 168, %P < 0.01;5 Mod-2 [L#,**P < 0.01, Note ; Compared with Bla,wP < 0.01 ;Compared with Mod-2, * * P < 0.01.
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