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Exploring the mechanism of antioxidant and anti—inflammatory effect of Salicornia europaea L. based on
network pharmacology and experimental validation

BI Fenghe, WANG Ranran, QIAO Wei

(Tianjin Key Laboratory on Technologies Enabling Development of Clinical Therapeutics and Diagnostics, Biopharmacy , College of
Pharmacy , Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To explore the mechanism of antioxidant and anti—inflammatory effects of Salicornia europaea L. through net—
work pharmacology combined with experimental validation. Methods: Screening of key active ingredients and their related targets of
Salicornia europaea L. was carried out using PubMed , TCMID and CNKI databases. Two disease databases, GeneCards and OMIM , were
utilized to search for disease targets related to antioxidant and anti—inflammatory. The potential targets were obtained through the online
software Venn2.1.0, the Wayne diagram was drew,and then Cytoscape3.9.1 and STRING technology platforms were utilized to es—
tablish the "Disease —Plant —Component —Target —Signaling Pathway" and protein —protein interactions network diagrams. The target
points were entered into the David6.8 database for enrichment analysis, and animal experimental verification of the antioxidant effect of
Salicornia europaea L. was carried out by testing glutathione( GSH ) ,malondialdehyde(MDA ) and other content indicators. Results: Twen—
ty active components and 308 targets related to these components were obtained from Salicornia europaea L. The number of targets relat—
ed to antioxidant and anti—inflammatory were 1 222 and 1 868, respectively, and the number of targets at the intersection between Sal—
icornia europaea L. and antioxidant and anti—inflammatory effects was 207. PPI network topology analysis showed that serotonin recep—
tor 1A(HTR1A ), dopamine receptor D2 (DRD2) and sodium dependent dopamine transporter(SLC6A3) were potential target genes
for antioxidant and anti—inflammatory activities. GO functional enrichment analysis yielded a total of 989 candidate genes,which were
mainly related to the PI3K/Akt signaling pathway, lipids, atherosclerosis and proteoglycans,as shown by the enrichment analysis of
KEGG signaling pathway. The body weight of each dose group of Salicornia europaea L. extract significantly decreased ( F=3.85, P<
0.01). Compared with the model group,the MDA content in each treatment group was significantly reduced (¥=7.84,P<0.001),while
the GSH content was significantly increased (Z=-5.24,P<0.001 ). Conclusion : Salicornia europaea L. can exert antioxidant and anti—in—
flammatory effects through multiple targets and components.
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Tab.1 Animal grouping and dosing regimen
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Tab.2 Information table of active ingredients of Salicornia

4131 % EEii
A 10 FRIBK
REARIZH 10 FRAIBAK
Yt F C xR 10 100 mg/kg
I SE 41 10 3.6 g/kg
R SE 4 10 2.7 glkg
R i SE 41 10 1.8 g/kg

Y SE M AR
1.6.4 ZHLWREMIBO SR ATHR ML, 5K/ BT
FALFE , SR FHTC TR A )/ B, ARAS A 21
1.6.5 HAERTE PR IMAERCE 30 min 5, T
B, LA 2 000 t/min &0 10 min, B, & H .
4 1.6.47 TP ETARIFIIE , I A A AR K (1 :9), FEL
B, LA 2 000 v/min, 2.0 10 min, BT, & LU
AN TR & At U S A , 2300 /)N B LR
FUFAELH S MDA B B3 LGSH & &

1.7 %t 343 R IBM SPSS27.0 {4 #k474:
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europaea L.
A2 TR iS¢

1 Hit fe FE-3-0-B-D-MEMi % Quercetin -3 -0 -3 -D —glucop —
wEE yranoside

2 6,7-HE LA 6,7-dimethoxychromone

3 T-Fdk-6- R R 0 5T 7-hydroxy—6-methoxychromone

4 T Rutin

5 Mg Quercetin

6 3,5-_MMHEREZAE TR Isochlorogenic acid A

7 3A-UMMEmELE TR Isochlorogenic acid B

8 BUERR I MR Pentadecyl ferulate

9 AR TR Dibutyl phthalate

10 AR Scopoletin

1y TR 28-0-B-D-MEIiH Oleanolic acid 28-0-B-Delucop~
EETY yranoside

12 3-0-B-D-MLM % B2 5% 3-0-B -D —glucuronopyranosyl -

BURER
13 B il

oleanolic acid

B-sitosterol

14 PR I Stigmasterol
15 7-7 s 7-Stigmastenol
16 i Ergosterol
17 24-WIEHHES-5—J-3B-B%  24-methylcholest-5-en-3B—ol
18 y-LJIKER y-Linolenic acid
19 JTHH B Isolated acanthoside B
20 FrEIEE Vanillic aldehyde
Salicornia europaea L. Antioxidant

1188
(45.5%)

Anti-inflammatory

1 : Salicornia europaea L. : #§3% ¥ ; Antioxidant: HT5 Ak ; Anti-
inflammatory: $T 4
B 1 ZymsEEREL AREEERS
Fig.1 Drug component genes and potential targets of antioxidant

and anti-inflammatory
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Fig.2 'Disease—plant-active ingredient — target—action pathway"

network diagram of Salicornia europaea L.
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Fig.3 PPI network diagram of intersection targets
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Fig4 Bar graphs of GO-BP,GO-CC,GO-MF analysis results
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Proteoglycans in cancer L ]
Lipid and atherosclerosis ®
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! 5.0
Pathways in cancer .
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MicroRNAs in cancer L . 50
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Fig.5 Pathway diagram of KEGG enrichment analysis
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BRI 2H /N BRI T P MDA & & 8 2% T (P<0.01),
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29 DRIIETEGRELL GSH AT 4
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®3 BETHEDHEITNRIEENRIMN(g,xx5,1=10)
Tab.3 Effect of Salicornia europaea L. plant salts on body weight in mice(g,x+s,n=10)
51 EAUPN E PN 514K g 21K %528 K
2 HH 21.52+1.38 29.44+1.94 33.80+3.24 36.56+3.28 39.84+2.74
g cdl 22.44+3.10 30.34+1.73 37.01+1.95 40.07+2.43" 40.84+2.06
AL 21.83+0.95 29.92+1.23 36.16+1.39 36.92+2.68 40.54+2.13
Rl SE 41 22.18+1.38 28.29+2.46" 32.87+3.24™ 36.71+3.69 38.86+4.93
il SE 41 22.50+0.95 28.77+1.72 33.52+2.457 37.61+2.50 39.63+3.43
IR SE 41 22.20+1.39 28.30+1.86 33.52+2.16 37.97+3.22 38.65+3.62
F 0.486 2.35 3.85 1.90 0.69
P 0.78 <0.05 <0.01 <0.1 0.62

1 - SE M3 FAREY) ; SERIAIH L, #P<0.05 , #%P<0.01 , #+%P<0.001
#4 FBHAMRMFED MDA EE(xxs,n=10)

Tab.4 MDA content in serum of mice in each group(x=s,n=10)

25 MDA (nmol/mL)
S 6.03+1.17"
HRIZ 7.92+2.45
ek C NHEA 4.53+1.36™
I SE 41 4.61£0.94™
HhFilaE SE 41 5.73£1.11"
IR SE 41 4.86+1.05™
F 7.84
P <0.001

1 SE: 12 TR s SRBIZHAR L, #*P<0.01 , *+#P<0.001

*®5 SEANRFERESRKBESEN GSH FE(x+s,n=10)

Tab.5 Protein carbonyl content and GSH content in the liver of

mice in each group(x+s,n=10)

2051 2B AUk (nmol/mg prot) GSH(nmol./mg prot )
2 HH 3.86(3.39,4.62)" 5.59(3.33,8.29)°
FEEHIZH 6.54(4.11,7.75) 0.71(0.62,0.96)
Yk C XHRA 2.18(1.60,3.82)" 1.16(0.78,2.78 )"

Tl SE 41
i34 SE 41
{F4E SE 41

5.41(1.32,6.71)
4.58(3.03,5.33)
2.65(2.11,4.41)"

0.99(0.80,1.26)
2.97(2.03,4.16)°
1.29((.03,4.16)"

Z -0.65 -5.24
P 0.51 <0.001
1 : SE M7 T HE B0 s SRR A 1L, *P<0.01
3 itig
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