Insulin resistance and adipose tissue
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Background: Abnormal lipid metabolism is a feature of the insulin resistance syndrome. Both
subjects with excessive amounts of subcutaneous fat and patients with lipodystrophy, who
lack subcutaneous fat, are at increased risk of developing insulin resistance, thus highlighting
the importance of adipose tissue as regulator of insulin sensitivity.

Methods: Adipose tissue biopsies from HAART (highly active antiretroviral therapy)-treated
patients with (n=30) or without lipodystrophy (n=13) were examined for mRNA expression
of adipogenic transcription factors, fatty acid transport proteins, and adiponectin using real-
time PCR. Liver fat content was measured by proton nuclear magnetic resonance
spectroscopy.

Results: The expression of the adipogenic transcriptional regulators PPARY, SREBP-1c and
PGC-1 was reduced in lipodystrophic vs non-lipodystrophic patients (all P < 0.05). There
were no differences in the expression of fatty acid transport proteins between the two groups.
Adiponectin expression was also dramatically (~3-fold; P < 0.001) reduced in lipodystrophic
subjects. Both serum adiponectin and mRNA levels correlated closely with features of insulin
resistance, like liver fat content. Rosiglitazone treatment of lipodystrophic patients (24 wks; 8
mg/day) significantly increased the expression of PPARY and PGC-1 (both P < 0.05), but did
not affect SREBP-1c mRNA and expression of fatty acid transport proteins (FATP-1, FATP-
4) compared to placebo. Rosiglitazone also significantly increased adiponectin mRNA and
serum levels in lipodystrophic patients compared with placebo. The increase in adiponectin
levels correlated with a reduction of hepatic fat content.

Conclusions: 1) Multiple alterations in gene expression in subcutaneous adipose tissue of
HAART-lipodystrophic patients may contribute to development of lipodystrophy and insulin
resistance in these patients. 2) Adiponectin deficiency may contribute to hepatic insulin
resistance. 3) Rosiglitazone increased the expression of PPARy, PGC-1 and adiponectin. 4)
The increased expression of adiponectin might contribute to the amelioration of insulin
resistance in lipodystrophic patients in response to rosiglitazone treatment.
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