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Tab. 1
[X % Factor
¥ ARBUREE/ C B-ﬁ‘(ﬁltlﬁ(g : mL')
Level B.Ratio of raw material to

A.Extraction temperature/ C

liquid(g : mL)

C.Extraction time/min D.Number of extractions

1 50 1:60
2 60 1:70
3 70 1:80
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Fig.1 Venn diagram of the intersection target
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Fig. 3 Main target network diagram
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Fig. 4 GO enrichment diagram
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Fig. 5 KEGG enrichment diagram
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The red arrowhead is the Persicaria chinensis produced in Hainan, the yellow circle is the active ingredient, the green square
is the intersection target, the blue polygon is the pathway, and the purple triangle is the chicken white dysentery.
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Fig. 6 Drug- ingredient -intersection target-pathway-disease network diagram
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Fig. 7 Main target- ingredient network diagram
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Fig. 8 Ingredient-target docking binding energy diagram
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Diosmetin-MMP9 Velutin-AKT1 Myricetin-AKT1
WO RLON E, B O R B KA ), BB on HERL
The blue dotted line is hydrogen bond, the pink dotted line is hydrophobic force, and the yellow dotted line is n-x stacking.
9 rFIHEE
Fig. 9 Molecular docking diagram
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Tab.2 Orthogonal test results

HIT B 7 /mm
i A.JI%B&TKE'E . BB L . C AR ] D JZEUREL Inl}ibition zone
NO. A .Extraction B.Ratio of 'rav&'f material C Extraction fime D.Numl?er of diameter/mm
temperature to liquid extractions ZER1 25D 2513
result 1 result 2 result3
1 1 1 1 1 15.32 15.83 15.40
2 1 2 3 2 15.70 16.24 15.88
3 1 3 2 3 14.43 14.72 14.52
4 2 1 3 3 13.73 13.54 13.65
5 2 2 2 1 16.09 15.81 15.97
6 2 3 1 2 16.81 16.46 16.75
7 3 1 2 2 21.26 21.50 21.05
8 3 2 1 3 16.26 16.31 16.07
9 3 3 3 1 18.29 18.57 18.14
ky 15.33 16.81 16.13 16.60
ky 15.42 16.03 17.26 17.96
ks 18.60 16.52 15.97 14.80
R 3.27 0.77 1.29 3.16
xR3 EXHRBWAESNER
Tab. 3 Orthogonal test variance analysis results
UE-Z 3 RS kil H ¥y FfH PH
Source of variance Sum of squares of deviations degree of freedom Mean square F'value P value
PR 62.491 2 31.245 801.641 <0.01
BRE L 2.75 2 1.375 35.276 <0.01
S U ] 8.874 2 4.437 113.837 <0.01
TR 45.164 2 22.582 579.368 <0.01
F4 WIEEWER
Tab.4 Validation test results
HHENO . .TFU%I%IE&/mm F-E{E/mm AHXS AR AE DR 25/ %
Inhibition zone diameter/mm Mean value/mm RSD/%
1 21.48
2 21.72 21.38 1.83

20.96
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Tab. 5 MIC results of crude extract of Persicaria chinensis produced in Hainan

GO M e/ (g-L™") Concentration of chemical/(g-L™") AR 25 Pl a2
- P 128 64 32 16 8 4 2 1 0.5 Bacterial control group blank control group
R ... . .
(Salmonella pullorum)
TE: RN MR, R TR A K
Note: “+” indicates bacterial growth, “~” indicates no bacterial growth.

7E 128 g L7 - WHR A ORI A5 R, 8 64 gL' 25- M IBGR A IR 4524
The left is the coating result of 128 g-L™' liquid-bacterial solution mixture, and the right is the coating result of 64 g-L™

liquid-bacterial solution mixture.

10 E@Erm AR EHEREY MBC 4R

Fig. 10 MBC results of the crude extract of Persicaria chinensis produced in Hainan
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i 16 HH VR R T KR BEHOW F1RT Y MMP9 ., PPARG
AKTI1, KDR fil APP 3t 5 MZ 0 #E5 . MMP9 J&
THREHCRME N BRBE 0%, TRV E ¥ | RAE . I
MR AEN BN REHEEEN ., ARER, 5B
I 241 e J G B 03 JE U0 1T I TR s R Y vt v
MMP9 11 7 5 314 I, DI 4 /&5 v 240 i ik 78
e 7, (Had i MMPO [R] R 3458 2 5E T 204 40
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B, HAAPTR . PUIRIRE . V88T RN G I g
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I3 1Y PPAR-y {5 5 i % fig 4 47 I 18 N A IR A
FER B AKTL & — M2 AR/ ARG, 25
ARG TE | 06 . AR SE SN, X R AEAT XL
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Preliminary study on the effect of Persicaria chinensis

produced in Hainan against pullorum disease

SUN Yuling”, HE Ting, FU Meihong, LI Tiansen"
(School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228 China)

Abstract: In order to explore the possibility and potential molecular mechanism of Persicaria chinensis
produced in Hainan against pullorum disease, the core active ingredients and their core targets were screened
by network pharmacology and verified by molecular docking. Four factors and three levels of orthogonal test
and Oxford cup bacteriostatic test were used to determine the optimum extraction conditions of Persicaria
chinensis produced in Hainan, and the minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) were detected. The results showed that there were 61 intersection targets between the
active components of Hainan-produced charcoal mother and pullorum disease. In GO functional analysis, 45
biological processes, 15 cell components and 12 molecular functions were enriched, and KEGG pathway was
enriched to 18 signaling pathways. The results of macromolecular docking showed that the binding free energy
of five active ingredients and five key targets were less than —5.0 kcal-mol™'. The results of orthogonal test
showed that the optimum extraction conditions were as follows: the ratio of material to liquid was 1 : 60, the
extraction temperature was 70 °C, the extraction time was 45 min, and the extraction was twice. The MIC and
MBC were the same, both of which were 128 g-L™". In summary, Persicaria chinensis produced in Hainan may
regulate multiple targets such as MMP9 and PPARG through various active ingredients such as Quercetin and
Kaempferol, thus affecting multiple pathways such as MAPK and Toll-like receptor signaling pathways to exert
anti-pullorum effect. Among them, it has been proved that Persicaria chinensis produced in Hainan is mainly
composed of flavonoids and multi-component synergistic effects to play an anti-pullorum effect.

Keywords: network pharmacology; Persicaria chinensis produced in Hainan; pullorum disease; orthogonal test
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