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The mechanism of GPR12( gene inhibiting NLRP3 inflammasome
activation in protection of septic lung injury
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[ Abstract] Objective To investigate the role of the GPRI120 gene in the progression of sepsis,
explore the molecular mechanisms through which GPR 120 gene regulates NOD-, LRR- and pyrin domain-
containing protein 3 (NLRP3) inflammasome activation and macrophage polarization. Methods The
blood and pleural fluid samples were collected from the sepsis patients and the control group. The
expression of inflammatory factors and the associated proteins were detected by flow cytometry and
ELISA. C57BL/6 mice and monocyte-macrophage cell line (Raw264.7) were treated with
lipopolysaccharide (ILPS) to construct the sepsis models. After the intervention of GPR120 agonist
TUGS891, the expression of GPR120 gene, NLRP3 inflammasome protein and macrophage polarization
protein were detected between the control group and the sepsis group. Results The expression of

inflammatory factors, such as IL-18 in the serum of septic patients, significantly increased compared with
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the control (P<C0.001). And the expression of inflammasome proteins such as NLRP3, Caspase-1 and IL-
1B in the pleural fluid also increased (all P<<0.05). In vivo, LLPS could induce severe inflammation in lung
tissue, the GPR120 gene expression decreased in lung tissue, and inflammatory factors were up-regulated
in mouse serum (P<C0.01). The inflammasome-associated protein and M1 type polarization of
macrophages were enhanced, the TUG891 could reduce the inflammatory response, inhibit the NLRP3
inflammasome activating, and promote the M2 polarization of macrophages (P<C0.01). In vitro, LPS
could inhibit the intracellular GPR 120 expression. The inflammatory factors secreted more in LPS-induced
sepsis cells. TUG891 could promote the up-regulation of GPR120 protein and alleviate the secretion of
inflammatory factors (P<C0.05). Conclusion In sepsis, GPRI20 gene activation could inhibit the
NLRP3 inflammasome activation, promote macrophage polarization, and reduce the inflammatory

damage, thereby delay the rapid progression of sepsis.
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Fig 1 Verifying the expression difference of the inflammatory factors between the control and sepsis groups using flow cytometry
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Tab 1 The basic characteristics and clinical laboratory blood results of enrolled patients with sepsis and heart failure [7nor (z5)]
S ewe  Sess0e9) Comeloet P
Gender 0.830 0
Male 14 8
Female 1 7
Age (y) 0.594 3
<60 1 1
=60 14 14
Underlying disease <<0.000 1
No 5 0
Cardiac insufficiency 2 15 <<0.000 1
Type Il diabetes 3 2 0.624 2
Hypertension 3 8 0.058 2
Coronary heart disease 2 2 1
Cirrhosis 0 4 <<0.000 1
Others" 2 5 0.195 3
C-reactive protein (mg/L) 80.92 + 35.47 35.33 £25.38 0.007 0
IL-6 (pg/mL) 103.26 + 25.89 19.66 + 8.75 0.002 1
IL-10 (pg/mL) 35.79 £ 15.25 9.55%6.71 <0.000 1
IL-8 (ng/mL) 2.038 £ 1.25 0.082 £ 0.04 <0.000 1
Procalcitonin (ng/mL) 0.84+0.43 0.48£0.19 0.016 1
Erythrocyte sedimentation rate (mm/h) 39.43+17.56 23.81£9.06 0.004 5
In-hospital mortality 1 1 1
Leucocyte ( X 10°/L) 9.80 £ 3.21 7.68 % 3.46 0.170 5
Neutrophils (%) 80.20 + 8.41 76.03 £19.02 0.071 6
Lymphocytes (%) 12.44 +6.97 20.08 +10.58 0.055 7
Red blood cells (X 10"/1) 3.391£0.98 3.07£0.81 0.921 2
Hemoglobin (g/1.) 108.6 + 27.02 93.78 +17.97 0.143 6
Platelets ( X 10°/L) 235.69+123.6 254.20%+114.93 0.884 8

LA O 7 5 v R K B AR AR AR . PR A
5 B R L A 4 2R I 1

MANHRBER DN RIBEEENFER RN KGR

*Other diseases including renal insufficiency, cerebral infarction, arrhythmia, bronchiectasis and autoimmune diseases (rheumatoid arthritis,

connective tissue disease, Sjogren’s syndrome).
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A': The expression of inflammatory cytokines L6, IL-1B and TNF-a in the sepsis patients blood; B: The expression of inflammatory factors were

on the onset day and day 6 in the sepsis group; C: In sepsis group, the exfoliated cells in pleural fluid were increased and the inflammasome-associated

proteins were activated ; D : The NLRP3/caspase-1/IL-18 protein expression was analyzed in pleural fluid between the two groups. ‘""P<C 0.001.
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Fig2 The expressed level of inflammatory factors and inflammasome-associated proteins in the sepsis patients and the control group
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A: The difference of GPR 120 gene expression in each group; B:Survival rate of mice in each group; C:The pathological changes of lung tissue;
D: The expression of inflammatory factors in mice serum. vs. control group,’P<0.01, ¥ P<C0.001;vs. LPS group, ®’P<C0.01, “"P<C0.001.All
tests repeated 3 times.
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Fig3 The expression of GPR120 gene and inflammatory factors in LPS-induced sepsis and TUG891-treated mouse model
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Fig4 The expression of NLRP3 inflammasome and cell polarization protein
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