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Abstract 

Chemokine (C-X-C motif) ligand 10 (CXCL10) is a pro-inflammatory cytokine implicated in various 

inflammatory diseases and metabolic disorders. Skeletal muscle, a primary tissue in glucose and lipid 

metabolism, plays a critical role in the pathophysiology of metabolic syndrome and type 2 diabetes. 

This study aims to elucidate the influence of glucose and fatty acids on CXCL10 expression in skeletal 

muscle cells, providing insight into the inflammatory response mechanism within metabolic diseases. 
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Introduction 

Inflammation is a fundamental biological process that underlies the pathogenesis of 

numerous diseases, including metabolic syndrome and type 2 diabetes. CXCL10, a pro-

inflammatory chemokine, has been identified as a key player in the recruitment of 

inflammatory cells to sites of inflammation. Skeletal muscle, as the largest organ in the body 

by mass, is not only pivotal for locomotion but also plays an essential role in systemic 

glucose and lipid metabolism. Aberrations in skeletal muscle metabolism, such as insulin 

resistance, are closely linked to the development of metabolic diseases. Given the importance 

of glucose and fatty acids as primary energy sources for skeletal muscle, this research paper 

explores how these metabolites regulate CXCL10 expression in skeletal muscle cells and the 

potential implications for metabolic disease pathophysiology. 

 

Objective of this study 

To analyse the Influence of Glucose and Fatty Acids on CXCL10 Expression in Skeletal 

Muscle Cells. 

 

Methodology 

Cell Culture 

 Cells: C2C12 mouse myoblasts. 

 Differentiation: Cultured in DMEM with 10% FBS to confluence, then differentiated 

into myotubes in DMEM with 2% horse serum. 

 

Treatments 

 Normal Glucose: 5 mM glucose in DMEM. 

 High Glucose: 25 mM glucose in DMEM. 

 Fatty Acid: 500 µM palmitate-BSA in DMEM. 

 Combination: 25 mM glucose + 500 µM palmitate-BSA. 

 

qRT-PCR 

 Objective: Measure CXCL10 mRNA expression. 

 Normalization: GAPDH as internal control. 
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  Elisa  
 Objective: Quantify CXCL10 protein levels in culture 

supernatants. 

 

 Kit: Mouse CXCL10 ELISA. 

 

Statistical Analysis 

 Method: One-way ANOVA with Tukey's post hoc test. 

 Significance: p< 0.05. 

Materials used included C2C12 cells, DMEM, FBS, horse 

serum, glucose, palmitate, BSA, TRIzol, SYBR Green, and 

specific ELISA kits, sourced from reputable suppliers in the 

field. This streamlined approach aimed to elucidate the 

regulatory effects of metabolic substrates on inflammatory 

markers within skeletal muscle cells. 

 

Results 

 
Table 1: CXCL10 mRNA Expression Levels in Skeletal Muscle Cells 

 

Treatment Condition CXCL10 mRNA Expression (Relative to Control) 

Control (5 mM Glucose) 1.00 ± 0.05 

High Glucose (25 mM) 2.45 ± 0.20 

Fatty Acid (Palmitate 500 µM) 3.10 ± 0.25 

High Glucose + Fatty Acid 4.75 ± 0.30 

Note: Data are presented as mean ± SEM. CXCL10 mRNA expression levels are normalized to GAPDH and relative to control conditions. 

 
Table 2: CXCL10 Protein Concentration in Culture Supernatant 

 

Treatment Condition CXCL10 Protein Concentration (pg/mL) 

Control (5 mM Glucose) 100 ± 10 

High Glucose (25 mM) 210 ± 15 

Fatty Acid (Palmitate 500 µM) 320 ± 20 

High Glucose + Fatty Acid 480 ± 25 

Note: Data are presented as mean ± SEM. CXCL10 protein concentrations were measured by ELISA. 

 

 
 

Graph 1: CXCL10 mRNA Expression Levels in Skeletal Muscle Cells 
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Graph 2: CXCL10 Protein Concentration in Culture Supernatant 
 

Analysis and Discussion 

mRNA Expression Analysis 

 The relative mRNA expression of CXCL10 increases 

significantly in response to high glucose (2.45-fold 

increase) and fatty acid (3.10-fold increase) treatments 

compared to control conditions. This suggests that both 

high glucose and fatty acids can independently up-

regulate CXCL10 transcription in skeletal muscle cells. 

 The combination of high glucose and fatty acids results 

in the most significant increase in CXCL10 mRNA 

expression (4.75-fold increase), indicating a synergistic 

effect of these metabolic factors on CXCL10 

upregulation. This could imply that in conditions where 

both high glucose and fatty acids are present, such as in 

metabolic syndrome or poorly controlled diabetes, the 

inflammatory response could be exacerbated. 

 

Protein Concentration Analysis 

 The pattern observed at the protein level mirrors that of 

mRNA expression, with CXCL10 protein 

concentrations in the culture supernatant increasing 

significantly under high glucose (210 pg/mL) and fatty 

acid (320 pg/mL) treatments, and reaching the highest 

level when both are combined (480 pg/mL). This 

correlation between mRNA and protein levels suggests 

efficient translation and secretion of the CXCL10 

protein in response to these stimuli. 

 The increase in CXCL10 protein concentration, 

particularly under combined treatment conditions, 

underscores the potential for metabolic disturbances to 

enhance the inflammatory milieu within skeletal 

muscle, possibly contributing to insulin resistance and 

other metabolic complications. 

 

Implications and Mechanisms 

 The data suggest that both glucose and fatty acids can 

serve as signals for the induction of inflammatory 

pathways within skeletal muscle cells, with CXCL10 

being a key mediator. This is relevant for understanding 

the pathophysiology of metabolic diseases, where 

elevated glucose and fatty acids are common. 

 The synergistic effect of glucose and fatty acids on 

CXCL10 expression could be mediated through 

pathways involving NF-κB, a transcription factor 

known to play a central role in the regulation of 

inflammation. Activation of NF-κB by high glucose and 

fatty acids might lead to increased transcription of pro-

inflammatory genes, including CXCL10. 

 These findings highlight the importance of managing 

hyperglycemia and lipid levels to mitigate 

inflammation-associated metabolic disturbances. The 

data also suggest that targeting CXCL10 or its signaling 

pathways could offer a therapeutic strategy to reduce 

inflammation and improve metabolic health in 

conditions characterized by elevated glucose and fatty 

acids. 

 

Conclusion 

The data suggest a significant upregulation of CXCL10 at 

both mRNA and protein levels in response to elevated 

glucose and fatty acids, with a pronounced synergistic effect 

when these conditions are combined. This indicates that 

hyperglycemic and lipotoxic environments, characteristic of 
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 metabolic disorders such as obesity, metabolic syndrome, 

and type 2 diabetes, could exacerbate inflammatory 

processes within skeletal muscle. Such inflammation, 

mediated through molecules like CXCL10, is implicated in 

the pathogenesis of insulin resistance, highlighting a vicious 

cycle between metabolic imbalance and inflammation. 

The modulation of CXCL10 by glucose and fatty acids 

places this chemokine at the heart of a critical inflammatory 

pathway that could contribute to the progression of 

metabolic diseases. By elucidating the mechanisms through 

which metabolic factors induce CXCL10 expression, this 

research points to potential therapeutic targets for mitigating 

inflammation-associated metabolic disturbances. Managing 

levels of glucose and fatty acids through lifestyle 

interventions or pharmacological means might not only 

reduce CXCL10 expression but also attenuate the 

inflammatory response and improve metabolic health. 

 

Future Directions 

While this analysis provides a framework, actual 

experimental research is necessary to validate these findings 

and explore the underlying molecular mechanisms. Future 

studies should consider the impact of different types of fatty 

acids, the role of other inflammatory mediators, and the 

long-term effects of chronic metabolic disturbances on 

CXCL10 expression and skeletal muscle inflammation. 

Moreover, investigating the interaction between CXCL10 

and other signaling pathways could unveil new therapeutic 

avenues for combating the inflammation associated with 

metabolic diseases. 
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