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Dexmedetomidine inhibits LPS-induced inflammatory response and
glycolysis in macrophages by upregulating Nur77

WANG Jiakai, LIU Xian, BI Hongying, FU Jianyu, LIU Xu
(Department of Critical Care Medicine, Affiliated Hospital of Guizhou Medical University , Guiyang 550004, China)

Abstract Objective To investigate whether dexmedetomidine (Dex) regulates glycolysis and inflammatory responses in septic mac-
rophages through Nur77. Methods The Gene Expression Omnibus database was used to analyze the correlation of Nur77 with glycoly-
sis-related and inflamation-related genes. The murine leukimia monocyte/macrophage RAW264.7 cells were divided into control, lipopoly-
saccharide (LLPS), dexmedetomidine treatment (Dex+LPS), Nur77 inhibitor (DIM) +LPS, Dex+DIM+LPS groups. Western blotting was
performed to detect Nur77 protein expression. Real-time quantitative polymerase chain reaction and enzyme-linked immunosorbent assay
were used to measure the mRNA and protein levels of the inflammatory cytokines IL-18,1L-10,and TNF-a. Lactate content and the NAD"/
NADH ratio were measured to assess glycolysis levels. Results Bioinformatics analysis revealed that glycolytic gene expression peaked
2 hours after LPS stimulation, while the inflammatory response peaked at 6 hours, with a significant positive correlation between the glyco-
lysis pathway score and inflammation score (r = 0.77,P = 0.034), suggesting that glycolysis activation precedes and promotes inflamma-
tory response. In cell experiments,compared with the LPS group,the Dex+LPS group exhibited significantly higher Nur77 expression,
lower levels of pro-inflammatory cytokines IL-1B3 and TNF-a, higher levels of the anti-inflammatory cytokine IL-10,reduced lactate con-
tent,and an elevated NAD"/NADH ratio. The Nur77 inhibitor, DIM, partially reversed the effects of Dex. Furthermore, Nur77 expression
had a significant negative correlation with the glycolytic enzymes GAPDH and PDK1 ,while Nur77 knockout increased the expression
of glycolysis- and inflammation-related genes. Conclusion Glycolysis activation is associated with the inflammatory response during
sepsis,and Dex inhibits LPS-induced macrophage glycolysis and inflammatory responses by upregulating Nur77 expression, thereby
exerting protective effects in sepsis.
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GCTACGACGTGGGCTACAG-3’ ;GAPDH, iF 15’ -G
GTTGTCTCCTGCGACTTCA-3", JZ 15’ -TGGTCCAG
GGTTTCTTACTCC-3" . PAGAPDH >} N 2 % A (%
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A, temporal changes in glycolysis and inflammatory response following LPS stimulation. The blue line represents the glycolysis gene expression index

(glycolysis index), while the orange line represents the inflammation response index (inflammation index) ; B, correlation analysis between the glycolysis

pathway and inflammation response gene sets. The X-axis represents the glycolysis pathway score (10g2 GSVA score),and the Y-axis represents the in-

flammation response score (log, intensity).
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Correlation between Nur77 and key glycolytic enzymes
Dataset : GSE154346 | Sample size: 18
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A, Pearson correlation heatmap between Nur77 and key glycolytic enzymes (data source GSE154346,n = 18) ; B, scatter plots depicting correlations

between Nur77 and enzymes involved in the glycolytic process;C, comparison of inflammatory cytokine and glycolysis-related gene expression in Nur77

knockout (KO) versus wild-type (WT) mice under LPS stimulation (data source GSE68167 ,n = 10). *P < 0.05, **P < 0.01.
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Fig.2 Bioinformatics analysis validating the association between Nur77 and glycolysis and inflammation
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A, Western blotting analysis of Nur77 protein expression levels in each group; B, densitometric analysis of Nur77 protein bands across groups. *P < 0.05
vs. Control group;#P < 0.05 vs. LPS group; AP < 0.05 vs. LPS+DIM group. LPS, lipopolysaccharide ; Dex, dexmedetomidine ; DIM, DIM-C-pPhOH.
B3 &HRAW264. 74 HINur77E A FRikKTF L
Fig.3 Comparison of Nur77 protein expression levels among different groups of RAW264.7 cells

F1 FBHRAW264.7418 hAEEARIEIR LR
Tab.1 Comparison of glycolytic indicators among different groups of RAW264.7 cells

Ttem Control group LPS group LPS+Dex group LPS+DIM group LPS+Dex+DIM group
LAC ( mmol/L) 1.15£0.10 1.60 £ 0.05" 1.45 +0.09% 2.20+0.08” 1.85+0.12"%
NAD'/NADH 1.90 +0.22 4.00 +0.40" 5.80+0.15" 2.20 £ 0.44% 472030

1) P < 0.05 vs. Control group;2) P < 0.05 vs. LPS group;3) P < 0.05 vs. LPS+Dex group;4) P < 0.05 vs. LPS+DIM group. LAC,lactate; NAD, nicotina-

mide adenine dinucleotide; NADH ,reduced nicotinamide adenine dinucleotide.

R2 £KHRaw264.74AAHIL-10, IL-1PR TNF-aFk ik 7k EELER
Tab.2 Comparison of IL-10, IL-1B and TNF-a expression levels in RAW264.7 cells among different groups

1L-10 IL-1B TNF-a
Group
mRNA Protein ( pg/mL ) mRNA Protein ( pg/mL ) mRNA Protein ( pg/mL )
Control 102+1.8 96.4 +7.1 24+06 5.1+1.0 8.2+0.4 223+2.38
LPS 189.5 + 10.3 121.6 + 6.4 1814+ 138 402+3.1 46.1 3.8 758 £4.5
LPS+Dex 349.8 +38.4" 1503 £5.5" 149.2 + 14.5" 27.1+2.8" 36.4+45" 63.7+6.8"
LPS+DIM 104.6 £ 19.2" 106.8 £6.4" 209.7 +9.3" 51.8+3.4" 582+3.6" 90.5+4.7"
LPS+Dex+DIM 723+9.5" 135.4 £6.3% 227.6 +6.3% 30.4 +2.5% 62.1+3.8” 749 +5.9”

1)P < 0.05 vs. LPS group;Z) P <0.05 vs. LPS+Dex group. IL-10, interleukin-10; IL-1B, interleukin-18; TNF-a, tumor necrosis factor-o.
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Az B, $ 7R Dex AT BEIE 23 LA AL & 4FE ] < i I
E N7 7400 W P A 38 o5, 9820 IR 4 AU Ak 25 BRNAD”
THAE; 2 2Rk iy 7 1% 1B 55 T B, {2 #ENADHIA]

NAD (AL FELE . Nur77 ] i3 ok ke 25 A0 56 1
T2, FEAER 900 B S5 S 3 o el st ok A 1
RE R AR FH 25, T DextE 22 Fh e B4/ 7
FA AR A5 8 e gl 20 ] e 3 bR 25 4 S T B
PR Bl T2 5 B ) CAnig it ) ek A
FI I R AR S AR 35 R ), AT & 7 2 R4 1
FIPOY BB NAD K- ] PR RE A/ LI 3 LR
IR BB BRI I , A4 Z2 1 B Thfig ™
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