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Abstract

A paradoxical but common finding in the obesity clinic is the identification of individuals who

can be considered ‘inappropriately’ healthy for their degree of obesity. We think that studying

these obese but metabolically healthy individuals and comparing them with equally obese but

insulin-resistant individuals could provide important insights into the mechanistic link

between adipose tissue expansion and associated metabolic alterations. In the present study,

we investigated whether there are differences in inflammatory and insulin signalling pathways

in VAT (visceral adipose tissue) that could account for the metabolic differences exhibited by
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morbidly obese individuals who are either insulin-resistant (IR-MO) or paradoxically insulin-

sensitive (NIR-MO). Our results indicate that there are pathways common to obesity and

unrelated to insulin resistance and others that are discriminative for insulin resistance for a

similar degree of obesity. For instance, all morbidly obese patients, irrespective of their insulin

resistance, showed increased expression of TNF� (tumour necrosis factor �) and activation of

JNK1/2 (c-Jun N-terminal kinase 1/2). However, the IR-MO group showed significantly

elevated expression levels of IL (interleukin)-1� and IL-6 and increased macrophage infiltrates

compared with non-obese individuals and NIR-MO. I�B� [inhibitor of NF-�B (nuclear factor �B)

�], the activation of ERK1/2 (extracellular-signal-regulated kinase 1/2) and NF-�B were

discriminative of the state of insulin resistance and correlated with differential changes in IRS-

1 (insulin receptor substrate 1) expression and Akt activation between IR-MO and NIR-MO

individuals. Our results support the concept that NIR-MO individuals lack the inflammatory

response that characterizes the IR-MO patient and that IL-6, IL-1�, ERK and NF-�B are

important effectors that mediate the inflammation effects promoting insulin resistance.

Abbreviations: BMI, body mass index; CER, cytoplasmic extraction reagent; CSF-3, colony-

stimulating factor 3 (granulocyte); EMSA, electrophoretic mobility-shift assay; ERK,

extracellular-signal-regulated kinase; HOMA-IR, homoeostasis model assessment of insulin

resistance; I�B, inhibitor of nuclear factor �B; IL, interleukin; IOD, integrated optical density;

IRS, insulin receptor substrate; JNK, c-Jun N-terminal kinase; MCP-1, monocyte

chemoattractant protein 1; MO, morbidly obese; IR-MO, insulin-resistant MO; NIR-MO, non-

insulin-resistant MO; NF-�B, nuclear factor �B; PAO, phenylarsine oxide; PLAUR, plasminogen

activator, urokinase receptor; PPIA, peptidylproline isomerase A; TNF�, tumour necrosis factor

�; VAT, visceral adipose tissue
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