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Naringin improves acute lung injury in mice by mediating regulation of
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Abstract: Objective To investigate the therapeutic effect and mechanism of naringin (NG) on acute lung injury (ALI) in mice, as
well as to determine whether the pharmacological action of NG is mediated by its intestinal flora-derived metabolites. Methods

Lipopolysaccharide (LPS)-induced ALI mice was used as the animal model, the therapeutic effect of NG against ALI was determined
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by survival rate of mice, inflammatory factors expressions and lung tissue morphology. Western blotting was used to detect the protein
expressions of adenosine monophosphate-activated protein kinase (AMPK)/silent information regulator 1 (SIRT1)/nuclear factor-«B
(NF-xB) pathway and zonula occluding-1 (ZO-1) and Occludin in lung tissue of mice. Normal mouse intestinal flora was co-incubated
with NG, and the metabolic products of NG transformed by intestinal flora were detected by UPLC-Q TOF MS/MS. An LPS-induced
lung epithelial cell inflammatory injury model was constructed in vitro, NG and its intestinal metabolic products naringenin (NE) and
3-(4'-hydroxyphenyl) propanoic acid (HPPA) were given for intervention, the levels of inflammatory factors in cell culture supernatant
were detected by ELISA, and the protein expressions related to AMPK/SIRT1/NF-kB pathway were detected by Western blotting.
Results Compared with model group, after intervention with NG, the expressions of inflammatory factors in serum and lung tissue
of ALI mice were significantly reduced (P < 0.05, 0.01), lung function was significantly improved (P < 0.05, 0.01), the value of p-
AMPK/AMPK and protein expression levels of SIRT1, ZO-1 and Occludin were significantly increased (P < 0.01), the value of p-NF-
«B/NF-kB was significantly decreased (P < 0.05). After co-incubation with mouse intestinal flora for 24 h, part of NG was converted
into NE and HPPA. In the cell inflammation model, 100 umol/L NE and HPPA could significantly increase cell survival rate (P <0.01),
reduce the levels of inflammatory factors in cell culture supernatant (P < 0.05, 0.01), activate AMPK/SIRT1 pathway (P < 0.05, 0.01),
and decrease the value of p-NF-kB/NF-kB (P < 0.01), while NG did not show the above effects. Conclusion Naringin activates
AMPK/SIRT1 pathway and inhibits NF-kB through metabolites NE and HPPA produced by biotransformation of intestinal flora,
thereby improving LPS-induced ALI in mice.
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LPS JLi 5 24 h, XFHERALIMAA & MR 7758
2.3 /NERAGIhEER

i EMKA 40 D e s I 22 G ke i - 25 /)5
B DIRE, MiThRefabndE: W& (tidal volume,
TV). PRSI (frequency, )+ &:43 18 & (minute
ventilation volume, MV) . IS5 [] (expiration time,
Te) MRS [A] (end-expiratory pause, EEP).
S PR T3RHE (expiratory flow 50, EF50). i KW
SIMHE (peak inspiratory flow, PIF) 5 KFFS i
i# (peak expiratory flow, PEF),
2.4 ELISA AR 5E H F 7K F

B “2.17 TUR & 4/NRIMIE, #%18 ELISA ik
F & VLB BRI TNF-a. IL-1p A1 IL-6 /K°F; Wi gE
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2.5 qRT-PCR ERMKFEEF mRNA FRikKF

H“2.17 IR S/ R ZE, Ak, He
EiE, NN Trizol iX742H RNA, ¥ RNA Jf5x%
4 cDNA, % B89 5 & 0 B B AT 3 A0 qRT-
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Table 1 Primer sequences

HEE Mg SYES(5°-3)
INF-o. /MR F: CCACCACGCTCTTCTGTCTA
R: TGGATGCTCTCATCAGGACAG
F: GAAATGCCACCTTTTGACAGTG
R: TGGATGCTCTCATCAGGACAG
F: TTCTTGGGACTGATGCTGGT
R: CAGGTCTGTTGGGAGTGGTA
MCP-1 /MR F: CTTCTGGGCCTGCTGTTCA
R: CCAGCCTACTCATTGGGATCA
/N F: CTACCTCATGAAGATCCTGACC
R: CACAGCTTCTCTTTGATGTCAC
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Fig. 1 Effect of naringin on lung tissue injury in ALI mice (X £ s, n=6—13)

2 (X+s,n=6~13)
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Fig.2 Effect of naringin on levels of inflammatory factors in serum (A) and mRNA expressions of inflammatory factors in
lung tissue (B) of ALI mice (X £ s, n=6—9)
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Fig. 3 Effect of naringin on protein expressions of AMPK/SIRT1 signaling pathway (A) and NF-kB (B) in lung tissues of ALI
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Fig. 7 Mechanism of naringin in treatment of ALI
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