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ABSTRACT

Cardiovascular disease secondary to atherosclerosis is the most common cause of
human morbidity and mortality. An early and fundamental event in the development of
atherosclerosis is abnormal vascular endothelial and smooth muscle function. This can be
measured by flow mediated dilatation and glyceryl trinitrate mediated dilatation in children
at risk of atherosclerosis. Folic acid improves endothelial function (flow mediated
dilatation) in adults with coronary artery disease. No studies have previously investigated
the effects of folic acid on vascular function in at risk children with diabetes or obesity.

In a cross sectional study an evaluation of vascular endothelial and smooth muscle
function and their determinants was performed in 159 children with type 1 diabetes, 58
children with obesity, and 53 healthy children. Children with type 1 diabetes and children
with mild to moderate obesity had comparable and severe vascular dysfunction but
different determinants. Vascular function in healthy and obese children related to both
body mass index and weight (adjusted for age and sex), and blood glucose. Children with
obesity had lower folate levels and higher homocysteine levels than children with type 1
diabetes, an abnormal lipid profile and raised inflammatory markers.

A randomised double blind placebo controlled cross over trial of 8 weeks of folic
acid supplementation was performed in 38 children with type 1 diabetes. In these children,
folic acid improved endothelial function with a sustained increase in folate levels but
independent of homocysteine levels. Folic acid did not improve smooth muscle function.

A randomised double blind placebo controlled parallel trial of 8 weeks folic acid

supplementation was performed including 53 obese children. Folic acid did not improve
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vascular function in obese children in spite of sustained increase in folate levels, and a
decrease in homocysteine levels.

It was concluded that children with type 1 diabetes and obesity have comparable
and severe endothelial and smooth muscle function. Determinants of vascular function in
children, including weight and glucose, represent a continuum effect. Folic acid
supplementation improved endothelial function in children with type 1 diabetes but not in
children with obesity, whose metabolic changes causing endothelial dysfunction differ

from children with diabetes.
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