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Abstract: Objective To explore the mechanism of the preventive and therapeutic effects of Aletris spicata on acute lung injury
(ALI) induced by lipopolysaccharide (LPS) in rats through network pharmacology and experimental verification. Methods Review
the relevant literature on A. spicata and use the SwissADME database to screen the active components of A. spicata. Predict the

potential targets of the active components of 4. spicata using the Swiss Target Prediction platform. Use the GeneCards database,
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DrugBank database, and OMIM database to search for genes related to ALI, compare them with the targets of the active compounds,
and draw a Venn diagram to obtain the intersection targets. Input the intersection target information into the String database, select
targets with a comprehensive score of 0.9 or above, and use Cytoscape 3.9.0 software to obtain a protein-protein interaction (PPI)
network. Use the Metascape database to perform Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis
on key targets, and select pathways related to ALI. Draw a "key component-target-pathway" network diagram using Cytoscape 3.9.0
software. Randomly divide SD rats into a control group, a model group, a dexamethasone (positive drug, 5 mg-kg™) group, and
A. spicata water extract (ASWE) high, medium, and low dose (9.00, 4.50, 2.25 g-kg™") groups. Continuously administer the rats with
the drugs by ig for 7 days, ip LPS (5 mg-kg™) to induce the ALI model 7 days later, and observe and analyze the pathological
changes in the lung tissue. Detect the expression levels of inflammatory factors in the serum and oxidative stress indicators in the
lung tissue using kit assays, and detect the mRNA levels of f-activated protein kinase 2 (74AK?2), Janus kinase 2 (JAK2), nuclear
factor kappa B (NF-xB), Nras, signal transducer and activator of transcription (S7AT), and Ensa in the lung tissue using real-time
quantitative PCR (qRT-PCR), and detect the expression levels of NF-kB and JAK2 proteins in the lung tissue using Western blotting
experiments. Results Ten main active compounds of A. spicata were screened out, including methyl salicylate, coumarin, ursolic
acid, etc. A total of 189 key targets were identified for 4. spicata acting on ALI, with MAPK1, MAPKS, STAT3, AKT1, PIK3R1,
TP53, ESR1, and RELA as core targets. The KEGG enrichment analysis showed that 4. spicata may exert its therapeutic effects
through MAPK, NF-«B, and JAK-STAT signaling pathways. Compared with the model group, the pulmonary tissue pathological
manifestations of inflammatory cell infiltration in the ASWE treatment groups were significantly improved. The TNF-a level was
significantly lower in the middle and high-dose groups (P < 0.05), and the IL-1 level was significantly lower in the middle-dose
group (P < 0.05). The IL-6 level showed a downward trend in all dosage groups; the SOD and GSH-Px levels were significantly
higher in the high and middle-dose groups (P < 0.05); The Nras, STAT3, MAPKI, JAK2, Ensa, and NF-xB mRNA levels were
significantly lower in the high and middle-dose groups (P < 0.05, 0.01). The expression levels of NF-«xB and JAK2 proteins were
significantly lower in the middle-dose group (P < 0.05, 0.01). Conclusions 4. spicata can inhibit the excessive secretion of
inflammatory mediators, regulate the balance of oxidative stress and have a preventive and therapeutic effect on ALI. The
mechanism may be related to inhibiting the expression of MAPKI, NF-xB, STAT3 and other genes, thereby inhibiting the expression
of NF-kB/JAK and other inflammatory signaling pathways.
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Fig. 6 Lung histopathology of rats (HE, x400)

%3 KRIME$ IL-6.1L-1p #1 TNF-a fREKF (s, n=10)

Table 3 Expression levels of IL-6, IL-1B and TNF-a in serum of rats (x+s, n=10)

ZH g/ (gkg™ IL-6/(ng-mL™") IL-1B/(ng-mL™") TNF-a/(ng-mL™")

X e — 72.44+18.38 683.50+152.06 68.07+16.54
LY — 104.19+48.38" 812.60+158.22 108.87+38.73"
HhFE KA 0.005 79.08+14.36" 681.00+178.57 84.33+25.07"
ASWE 9.00 93.79+25.05 707.20+154.68 91.86+24.05"
450 88.26+14.04 651.78+134.60" 84.77+19.23"

225 86.31+19.15 718.73+172.19 82.00+20.39

SxtiE g *P<<0.05 #P<<0.01; SR LA P<0.05,
*P<0.05 "P<0.01 vs control group; "P < 0.05 vs model group.
0.01), IL-1B IR IKF- B AR A i b i (H 22 e AN
. SHIBA A LG, B ZE K P 1 ASWE 1 7l
ZH TNF-o 7K T 32 25 PR (P<<0.05) ; ASWE H 5] & 41
IL-1B 7K - & 3 B A% (P<<0.05) ; % 771 & 4H IL-6 /K °F
I B s . 25 R W, i 3 B0k K B ALY ) R
I S B HA — 8 AR E A
3.8 Fh4A4R 5 SOD . MDA #1 GSH-Px FRik7k F
AR 4 1 B8 o, AR A 5 0 R A AR LG L A
MDA [RIE K BT, B A B EWE R (P<
0.05). SRR EL4E , ASWE & - 7l # 4H SOD.
GSH-Px /K- VB &y, A W& 12 7 (P<0.05) .
S5 R R A — e MPTEAGER .
3.9 MAPK.NF-kB.JAK-STAT i@ ik hHH X &
mRNA f3RIA
w7 BT, 5% ER ZH AH BE, B T ZH Nrass

STAT3. MAPKI.JAK2 mRNA [{] % it & 5 & & T+
% (P<0.01),EnsaNF-xB mRNA () &L &TH5E: 5
P 20 A L, ASWE IG5l & 41 Nras. STAT3.
MAPKI .JAK2. Ensa- NF-kB mRNA % ik & & 3 [%
ik (P<<0.05,0.01) , H. ASWE 5| & 4 mRNA ik
BRI IR . g5 SR, it A nT DL i
MAPK .NF-kBJAK-STAT %5 3 JiE A5 5 18 % vp ) 3%
FIE TR ALTEBNEIT1EH
3.10 NF-kB.JAK2 EHFRIX

a8 Fron , 5% 4L AH bl , 35 7Y 2H NF-«B.
JAK2 R A RIA R EE FA(P<0.05); HHEAA
HIEL , ASWE 571 B 41 NF-xBJAK2 & [ [ % ik &
% T (P<0.05.0.01),
4 iFig

ALT 2 — Pl PR 5 D00 52 2% W IR 92 41 7

F4 KEMALF SOD.MDA.GSH-Px FIFRIEKTE (xts, n=10)

Table 4 Expression levels of SOD, MDA and GSH-Px in lung tissue of rats (x+s, n=10)

ZH HE/(gkg™ SOD/(ng-mL™") MDA/(ng-mL™") GSH-Px/(ng-mL™")
Xt HE — 4.29+0.43 10.09+1.05 80.79+6.56
LAY — 4.27+0.32 11.75+1.87" 84.38+8.06
HhZE KA 0.005 4.41+0.68 10.84+1.12 86.90+8.33
ASWE 9.00 5.24+0.66° 11.2240.60 94.82+9.04"
4.50 4.90+0.44" 11.13+0.91 97.73+6.07"
2.25 4.42+0.51 11.53+1.15 86.2249.86

L5 A LA 7P <<0.05 5 LR AL 2 A - TP <<0.05,
P < 0.05 vs control group; "P < 0.05 vs model group.
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Fig. 7 mRNA expression of MAPKI, NF-kB, STAT3, JAK2, Nras and Ensa in lung tissue of rats in each group (;c:ts, n=3)
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Fig. 8 NF-kB and JAK2 protein expression in lung tissue of rats in each group (;r:l:s, n=3)
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