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Obesity and Insulin Resistance in Childhood

Kwang Hae Choi

Department of Pediatrics, College of Medicine, Yeungnam University, Daegu, Korea

More and more children are becoming obese and overweight due to several factors that include a high
energy density in the diet (a high fat intake) and low energy expenditure. Consequently childhood obesity
is becoming a significant health problem. Fat tissue releases many cytokines such as resistin, tumor necrosis
factor-a, leptin, interleukin-6. These adipocytokines induce obesity-related insulin resistance. Insulin resis-
tance is a key component of obesity-related metabolic problems such as hypertension, type 2 diabetes
mellitus, dyslipidemia, non-alcoholic steatohepatitis, acanthosis nigricans and polycystic ovarian syndrome.
This review article focused on insulin resistance and its related metabolic diseases.
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Fig. 1. Obesity-related insulin resistance and associated complication.
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Fig. 2. Propsed mechanisms for FFA-induced insulin resistance
in skeletal muscle (Adapted from Shulman GI. Cellular mechanisms
of insulin resistance. ] Clin Invest 2000;106:171-6).
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Fig. 4. From fat to liver injury. Free fatty acids are taken up in
the hepatocytes where they are either metabolized via peroxisomal
or mitochondrial-oxidation or stored as triglycerides. VLDL is
the rate-determining step in triglyceride export from the liver.
In NASH its synthesis is decreased. The insulin-resistant state
favours lipolysis in the adipose tissues, FFA synthesis and lipogenesis
in the liver. The net result is hepatic fat accumulation. Continuous
and superfluous FFA oxidation causes the generation of ROS in
excess with oxidant stress as a result. Cytokines are produced
in hepatocytes as well as in Kupffer cells. TGF stimulates hepatic
stellate cells to produce collagen and cause liver fibrosis, in addition
these cells transform into myofibroblasts with more collagen forma-
tion and an increase of intrahepatic vascular resistance and portal
hypertension. Chemokines attract monocytes and neutrophils with
inflammation, more oxidant stress, hepatocellular apoptosis and
injury as a result (Adapted from Jansen PL. Nonalcoholic steato-
hepatitis. Neth ] Med 2004;62:217-24).
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