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Background

Insulin resistance has a causal role in type 2 diabetes. Serum levels of retinol-binding 
protein 4 (RBP4), a protein secreted by adipocytes, are increased in insulin-resistant 
states. Experiments in mice suggest that elevated RBP4 levels cause insulin resis-
tance. We sought to determine whether serum RBP4 levels correlate with insulin re-
sistance and change after an intervention that improves insulin sensitivity. We also 
determined whether elevated serum RBP4 levels are associated with reduced expres-
sion of glucose transporter 4 (GLUT4) in adipocytes, an early pathological feature of 
insulin resistance.

Methods

We measured serum RBP4, insulin resistance, and components of the metabolic syn-
drome in three groups of subjects. Measurements were repeated after exercise train-
ing in one group. GLUT4 protein was measured in isolated adipocytes.

Results

Serum RBP4 levels correlated with the magnitude of insulin resistance in subjects 
with obesity, impaired glucose tolerance, or type 2 diabetes and in nonobese, non-
diabetic subjects with a strong family history of type 2 diabetes. Elevated serum RBP4 
was associated with components of the metabolic syndrome, including increased 
body-mass index, waist-to-hip ratio, serum triglyceride levels, and systolic blood pres-
sure and decreased high-density lipoprotein cholesterol levels. Exercise training was 
associated with a reduction in serum RBP4 levels only in subjects in whom insulin 
resistance improved. Adipocyte GLUT4 protein and serum RBP4 levels were inversely 
correlated.

Conclusions

RBP4 is an adipocyte-secreted molecule that is elevated in the serum before the devel-
opment of frank diabetes and appears to identify insulin resistance and associated 
cardiovascular risk factors in subjects with varied clinical presentations. These findings 
provide a rationale for antidiabetic therapies aimed at lowering serum RBP4 levels.
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