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TEMMAREC ALL/NER P 0 IR Y J80E SO M St 43 s RU.521 W] cGASs AT T P82 it 2 1 M A A IR -
Ik WAL B A E s

[CEiR] Akt - SRR Brm s i Tk & B s+

EE£H : HAK [ RIS (8237218 1) 7 B Bl g e 2 5 ( ekl 81137 TR0 H (2023-12M-2-002)

DOI : 10.3760/cma.j.cn121430-20250104-00012

Protective mechanism of modulating cyclic guanosine monophosphate-adenosine monophosphate synthase/
stimulator of interferon gene pathway in oleic acid-induced acute lung injury in mice
Mi Liangyu, Ding Wenyan, Yang Yingying, Wang Qianlin, Chen Xiangyu, Tan Ziqi, Zhang Xiaoyu, Zheng Min,
Su Longxiang, Long Yun
Department of Critical Care Medicine, Peking Union Medical College Hospital, Chinese Academy of Medical Science,
Beijing 100730, China
Corresponding author: Long Yun, Email: ly_icu@aliyun.com

[Abstract] Objective To investigate the role and mechanism of the cyclic guanosine monophosphate-
adenosine monophosphate synthase/stimulator of interferon gene (¢cGAS/STING) pathway in oleic acid-induced acute
lung injury (ALI) in mice. Methods Male wild-type C57BL/6] mice were randomly divided into five groups
(each n = 10): normal control group, ALI model group, and 5, 50, 500 pg/kg inhibitor pretreatment groups. The ALI
model was established by tail vein injection of oleic acid (7 ml/kg), while the normal control group received no
intervention. The inhibitor pretreatment groups were intraperitoneally injected with the corresponding doses of ¢GAS
inhibitor RU.521 respectively 1 hour before modeling. At 24 hours post-modeling, blood was collected, and mice

were sacrificed. Lung tissue pathological changes were observed under light microscopy after hematoxylin-eosin (HE)
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staining, and pathological scores were assessed. Western blotting was used to detect the protein expressions of ¢GAS,
STING, phosphorylated TANK-binding kinase 1 (p-TBK1), phosphorylated interferon regulatory factor 3 (p-IRF3),
and phosphorylated nuclear factor-kB p65 (p-NF-kB p65) in lung tissue. Immunohistochemistry was performed to
observe STING and p-NF-xB positive expressions in lung tissue. Serum interferon-f3 (IFN-B) levels were measured
by enzyme-linked immunosorbent assay (ELISA). Results Compared with the normal control group, the ALI model
group exhibited significant focal alveolar thickening, intra-alveolar hemorrhage, pulmonary capillary congestion, and
neutrophil infiltration in the pulmonary interstitium and alveoli, along with markedly increased pathological scores
(10.33+0.58 vs. 1.33£0.58, P < 0.05). Protein expressions of ¢GAS, STING, p-TBK1, p-IRF3, and p-NF-kB p65
in lung tissue significantly increased [cGAS protein (cGAS/B-actin): 1.2440.02 vs. 0.5640.02, STING protein
(STING/B-actin): 1.27+0.01 vs. 0.55+0.01, p-TBKI protin (p-TBK1/B-actin): 1.34+0.03 vs. 0.22+0.01, p-IRF3
protein (p-IRF3/B-actin): 1.23+0.02 vs. 0.36 £0.01, p-NF-«xB p65 protein (p-NF-xB p65/B-actin): 1.30 £0.02 vs.
0.53+0.02, all P < 0.05], positive expressions of STING and p-NF-kB in lung tissue were significantly elevated [STING
(A value): 0.51 £0.03 vs. 0.30£0.07, p-NF-xB (A value): 0.57 £0.05 vs. 0.31 £0.03, both P < 0.05], and serum IFN-f3
levels were also significantly higher (ng/L: 256.02 +3.84 vs. 64.1541.17, P < 0.05). The ¢GAS inhibitor pretreatment
groups showed restored alveolar structural integrity, reduced-inflammatoryseell infiltration, and decreased hemorrhage
area, along with dose-dependent lower pathological scorés as well as the protein expressions of ¢cGAS, STING, p-TBK1,
p-IRF3 and p-NF-kB p65 in lung tissue, with significant differences-between the 500 pg/kg inhibitor group and ALI
model group [pathological score: 2.67 +0.58 vs..10.33 +:0.58, cGAS_protein (cGAS/B-actin): 0.56 +£0.03 vs. 1.24 £0.02,
STING protein (STING/B-actin): 0.67 420.03 vs. [1.277£0.01, p-TBK1 protein“(p=TBK1/B=actin): 0.28 £0.01 vs.
1.34+0.03, p-IRF3 protein (p-IRF3/B-actin): 0.32 + 0.01 vs. 1.23 +0.02, p-NF-kB p65 protein (p-NE-«xB p65/B-actin):
0.63+0.01 vs. 1.30+0.02, all P«< 0.05]. Compared withethe ALI 'model group, positive expressions of STING and
p-NF-xB in lung tissue were significantly, reduced in" the 500 pg/kg inhibitor group [STING (A value): 0.40+0.01
vs. 0.51£0.03, p-NF-xB (4 value): 0.43%0.02 vs:0.57 £ 0.05, both/P < 0:05], and serum,IEN-3 levels were also
markedly reduced (ng/L: 150.03 +6.19 vs. 256:02+3.84, P < .0.05). ~Conclusions’, The cGAS/STING pathway is
activated in oleic acid-induced ALL leading to exacerbated inflammatory responses and increased lung damage. RU.521
can inhibit cGAS, thereby down-regulating the expression of pathway proteins and cytokines, and providing protection to
lung tissue.
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1 OB R A AN U SO B TE A BRI AS H T I L (]R3 50, S8 R IE S 58 8 5 VM (ALD K2
AL SRy i [ 52 AR A S5 S AL AT ELIRS DAY S o ek R s JBRfitr A A R P R IS 5 550, 500 pg/kg PR
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i DAL ] W B R B A . M
[ i ¥ 5 4 By A AE SN 22 S I i % ) TR
FEEEASI], M T ARDS Il AR A )2 S o P i 3
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