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Abstract: Objective  To prepare galangin (Gal)-loaded polyethylene glycol-polylactic-co-glycolic acid (PEG-PLGA)
nanoparticles (Gal-PEG-PLGA NPs) and investigate the therapeutic effect on lipopolysaccharide (LPS)-induced inflammatory lung
injury in mice. Methods Gal was encapsulated in nanoparticles by the emulsion-solvent evaporation method. The optimal
formulation and preparation process were preliminarily optimized by single-factor experiments and characterized. Thirty-five SPF
mice were randomly divided into the control group, model group (5 mg-kg™' LPS), blank nanoparticle group, free Gal (8 mg-kg™")
group, and Gal-PEG-PLGA NPs low, medium, and high-dose (0.5, 2, 8 mg-kg™!) groups, with five mice in each group. The control group
was given the same volume of 0.9% sodium chloride solution, and the other animals were intraperitoneally injected with 5 mg-kg™' LPS.
One hour later, they were intraperitoneally administered the drugs. After 24 hours, in vivo imaging of the mice was performed, and

lung tissues were taken for hematoxylin-eosin (HE) staining to observe the pathological changes of the lung tissues. The infiltration
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of neutrophils in the tissues was evaluated by detecting the activity of neutrophil myeloperoxidase (MPO) in the lung tissues. The
expression of inflammatory factors 7I-1b, Il-6, and Tnf-o mRNA in the lung tissues was detected by real-time fluorescence
quantitative PCR (qRT-PCR). The expression of VE-cadherin and B-catenin proteins was detected by Western blotting. Results
The optimal formulation determined by single-factor experiments was as follows: PEG-PLGA dosage 60 mg, organic phase Gal
dosage 15 mg, water phase PVA mass concentration 20 mg-mL ™!, water phase volume 10 mL, water phase to organic phase volume
ratio 8 ! 1. The Gal-PEG-PLGA NPs prepared according to this formulation were spherical, with a particle size of (114.00 + 8.54)
nm, a polydispersity index of 0.166 + 0.010, and a  potential of (—10.67 +2.08) mV. The HE staining results showed that compared
with the model group, the number of non-tracheal cells in the medium and high-dose (2, 8 mg-kg™") Gal-PEG-PLGA NPs groups
was significantly reduced (P < 0.01), and there was a dose-dependent relationship. The MPO activity in the lung tissues was
significantly reduced (P < 0.01), and the relative expression levels of //-1b, I-6, and Tnf-a mRNA were significantly decreased (P
<0.01). The expression levels of VE-cadherin and -catenin proteins were significantly increased (P <0.01). These results indicated
that Gal-PEG-PLGA NPs with a concentration of 2, 8 mg-kg™! could effectively inhibit the infiltration of inflammatory cells in the

lungs of mice, reduce vascular leakage, lower the expression of inflammatory factor genes, and protect the endothelial cell barrier.

Conclusion Gal-PEG-PLGA NPs can significantly alleviate inflammatory lung injury in mice and are promising as a drug carrier

for targeted treatment of lung injury.

Key words: nanoparticles; galangin; inflammatory pulmonary injury; vascular barrier; proinflammatory mediators
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6:1 127.00+-8.72 0.33+0.03 72.56+1.16 7.221+0.14
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&2 PVAREREER (X=Ls, n=3)
Table 2 Investigation on concentration of PVA (X X5, n=3)

PVA i & 5% /(mg-mL™?) Fii2inm PDI 0.3 %/% BRI
10 121.0042.65 0.3040.03 87.52+1.07 8.9340.25
15 120.67+1.53 0.22+0.01 91.33+1.01 9.1440.14
20 119.67+3.06 0.19+0.01 95.774+2.06 9.544-0.06
25 124.67+5.13 0.20+0.03 89.30+1.01 9.0540.14
30 135.0045.29 0.3240.03 81.97+0.40 7.9240.27
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5 122.00+4.36 0.18+0.01 83.73+1.87 8.06+0.20

10 123.33+3.06 0.21+0.01 95.77+£2.06 9.544+0.06

15 114.00+8.54 0.17%+0.01 96.12+2.15 9.61+0.10

20 133.67£4.73 0.20+0.01 84.90+2.42 8.26+0.12

25 146.7+6.80 0.28+0.03 76.27+2.76 7.65+0.22
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Fig. 1 TEM image (A), particle size (B) and ¢ potential (C) of Gal-PEG-PLGA NPs ( X x5, n=3)
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Fig.2 Fluorescent visualization of model mice after injection of C6 or C6-PEG-PLGA NPs at different times (A) and in
different organs 24 hours after injection (B) (X £s, n=4)
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Fig. 4 Mass of Evans blue per unit mass of lung tissue (A)
and the ratio of wet to dry mass of the lung tissue
(X £s, n=5)
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Fig. 5 Gal-PEG-PLGA NPs increase survival rate
of mice with lethal dose of LPS induced by ip
injection (n=38)
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Fig. 6 Galangin-loaded nanoparticles decreases the mRNA levels of pro-inflammatory mediators (X s, n=4)
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Fig. 7 Effect of Gal-PEG-PLGA NPs on expression of VE-cadherin and B-catenin proteins in lung tissue during LPS-

induced lung injury in mice (X Xs, n=3)
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