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Obese IL-1 receptor-I-deficient (IL-1RI- /- ) mice are protected against
diet-induced insulin resistance via a down-regulation of inflammation

and oxidative stress in adipose tissue: a proteomics investigation
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In obesity the accumulation of white adipose tissue is associated with a chronic mild pro-inflammatory state characterised by enhanced
secretion of inflammatory mediators by adipocytes and infiltration of macrophages in adipose tissue. This pro-inflammatory state has been
implicated in the pathogenesis of insulin resistance and the development of type 2 diabetes mellitus(1).

IL-1 is secreted from stimulated macrophages and is involved in acute-phase inflammatory responses(2). A proteomics approach has
been used to explore the effect of modifying the inflammatory response on molecular markers of insulin sensitivity in transgenic mice on a
high-fat diet. IL-1RI - /- male mice (n 7), which possess a compromised macrophage function, and C57BL/6J control mice (n 8) were
challenged with a high-fat diet (60% energy from fat) for 16 weeks.

Despite an equal weight gain, IL-1RI - /- mice had lower plasma glucose (P<0.0001) and TAG (P<0.01) concentrations, and improved
indices of insulin sensitivity, such as HOMA(3) (P<0.01) and revised quantitative insulin-sensitivity check index(4) (P<0.0001), compared
with the control group. Proteomics analysis of epididymal adipose tissue (EAT) by two-dimensional gel electrophoresis and MS(5)

indicated that 93 proteins, including post-translationally-modified isoforms, were significantly down regulated in IL-1RI - /- , compared
with control mice.

IL-1RI - /- mice had lower levels of the antioxidant proteins thioredoxin, peroxiredoxin, glutathione peroxidase, leukotriene A4
hydrolase, calcyclin protein and lysophospholipase, possibly indicating lower levels of reactive oxygen species in EAT compared with
control mice. IL-1RI - /- mice also showed lower levels of various isoforms of proteasomes and ubiquitin ligase, which may suggest a
down-regulation of the inflammatory response in EAT via decreased ubiquitination and proteasomal degradation of inhibitory subunit of
NF-kB, and increased suppression of the key inflammatory transcription factor NF-kB. Furthermore, IL-1RI - /- mice had decreased
expression of a host of cytoskeletal proteins, which may reflect apoptosis and cytoskeletal remodelling in EAT, possibly as a result of cell
death of macrophages and monocytes. Correlation analysis of the proteomics data and plasma measurements suggested that decreased
cellular stress may represent an important mechanism underlying improved insulin sensitivity in IL-1RI - /- mice.

These results show that disrupting components of the IL-1-mediated inflammatory response results in a marked protection from diet-
induced insulin resistance, independent of obesity.
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