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[Abstract] Objective: To investigate the effects and potential mechanisms of liraglutide (Li)on macrophages polarization induced by
silica(Si0,). Methods: Macrophages were divided into five groups: the control group, SiO, group, SiO,+Li (10 nmol/L) group, SiO,+Li
(100 nmol/L) group, and SiO,+Li(1 000 nmol/L) group. The cytotoxicity of Li on the macrophages was assessed using the CCK-8 assay;
levels of interleukin (IL)-1B, IL-10 and transforming growth factor (TGF)-B1 in each group were measured by ELISA. Western blot
was used to determine the expression levels of NOD-like receptor protein 3(NLRP3), cysteinyl aspartate specific proteinase (Caspase-
1)p20, and arginase-1 (Arg-1). Mitochondrial membrane potential in the macrophages was detected by using JC-1 fluorescent probe
staining. Reactive oxygen species (ROS) levels in the macrophages from all groups were measured by using DCFH-DA probe. Results:
Compared with the control group, the SiO, group showed significantly increased protein levels of NLRP3, Caspase-1 p20, and Arg-1, as
well as elevated secretion of IL-183, IL-10, and TGF-B1(all P < 0.010). Compared with the SiO, group, the SiO,+Li(10 nmol/L), SiO-+Li
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(100 nmol/L) , and SiO,+Li(1 000 nmol/L) groups showed decreased protein levels of NLRP3, Caspase-1 p20, and Arg-1, and reduced
secretion of IL-1B, IL-10, and TGF-B1(all P < 0.05). The mitochondrial membrane potential in the SiO. group was lower than that in
the Control group; however, it increased in the SiO,+Li (10 nmol/L) , SiO,+Li (100 nmol/L) , and SiO,+Li (1 000 nmol/L) groups

compared to the SiO; group. The relative fluorescence intensity of ROS in the SiO, group was higher than that in the Control group, with

statistically significant differences. Compared with the SiO.group; the relative fluorescence intensity of ROS in the SiO,+Li(10 nmol/L),

Si0,+Li(100 nmol/L) ; and SiO,+Li(1 000 nmol/L)groups gradually decreased, with statistically significant differences. Conclusion: Li

may inhibit SiO,-induced M2 macrophage polarization by improving SiO»-induced mitochondrial dysfunction, reducing ROS oxidative

stress, and preventing NLRP3 inflammasome activation.
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Figure 1 Immunofluorescence identification of cultured macrophages(x400)
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Figure 2 Effects of Li on the cell viability in cultured mac-

rophages(n=3)
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A: The expression levels of NLRP3 and Caspase-1 p20 were debermined by Weatern blotting. B, C: Quantitative analysis of the expression levels of
NLRP3(B) and Caspase-1 p20(C). Compared with the control group, P < 0.001; compared with the SiO group, P < 0.05(n=3).
B3 LixtSio, %S E R NLRP3 & (LRI F/0T
Figure 3 Effects of Li on the activation of NLRP3 inflammasome in macrophages induced by SiO,

SiO.ZH TGF-B1 7KF }(854.60+£98.00) pg/mL, #  308.00+89.20 pg/mL, 5% SiO, 411 . [ (K, %2 7 H 4t
Control 2H(268.40+19.29) pg/mL IR 3E N, Z R BA & X (P <0.01,P <0.001, P <0.001, E4C).
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The levels of IL-18(A), IL-10(B)and TGF-B1(C) in the cell supernatant were quantified by using ELISA. Compared with the control group, **P <
0.001; compared with the SiO; group, P < 0.05, "P < 0.01,and “"P < 0.001(n=4).
4 LixfSiOiZSERMA T IL-18.IL-10 X TGF-B1 535 B £
Figure 4 Effects of liraglutide on the secretion of IL-1f3, IL-10 and TGF-1 in macrophages induced by SiO.
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Western blot was used to detect the expression of Arg-1. Compared

JC-1 LT B W R, S . of Arg1.
9§ ’ ]’;EE' ZT? g% *ﬁ ’fZ!S Hﬁ EE 'ﬁ_[ ‘[: ]3% ) 5 Si0, 9 *H i, v:jti (t)}.lgsc;o::tzo)l. group, "™P < 0.001; compared with the SiO, group,
Si0,+Li (10 nmol/L) 2H « SiO,+Li (100 nmol/L) 21 E5 LixtSiO.5S E L am iR 1k A 20

Si0,+Li (1 000 nmol/L) Z&HLAA A 21 5,75 S 128 1 548 Figure 5 Effects of liraglutide on the polarization in macro-
Sk 0GB BRI, $2 78 Li(104 100+ 1 000 nmol/L) phages induced by SiO,
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The JC-1 fluorescent probe was utilized to evaluate the mitochondrial membrane potential. A : Following CCCP treatment, a decrease in mitochon-

drial membrane potential was indicated by a reduction in red fluorescence intensity and an increase in green fluorescence within the mitochondria. Com-

pared to the control group, there was a decline in red fluorescence intensity and an elevation in green fluorescence within the mitochondria of the SiO,

group, suggesting a decline in mitochondrial membrane potential. In comparison with the SiO, group, there was a progressive augmentation in red fluores-

cence within the mitochondria of the SiO,+Li(10 nmol/L) group, SiO,+Li (100 nmol/L) group, and SiO,+Li(1 000 nmol/L) group, simultaneously accom-

panied by a gradual decrease in green fluorescence. B: Quantitative analysis of red/green fluorescence ratio. Compared with the control group, P <

0.001; compared with the SiO, group, P < 0.001(n=4).
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Figure 6 Effects of liraglutide on mitochondrial membrane potential in macrophages induced by SiO.
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The DCFH-DA probe was utilized to evaluate the levels of ROS in each experimental group. In comparison to the control group, there was a signifi-

cant increase in the relative fluorescence intensity of ROS in the SiO, group. Furthermore, a gradual decrease in the relative fluorescence intensity of
ROS was observed in the SiO,+Li(10 nmol/L) , SiO,+Li (100 nmol/L) and SiO,+Li(1 000 nmol/L) groups when compared to the SiO, group. Compared
with the control group, “P < 0.05; compared with the SiO. group, P < 0.05(n=5).
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Figure 7 Effects of liraglutide on ROS levels in macrophages induced by SiO.
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