
1/2/2009

1

MEVALONATE KINASEMEVALONATE KINASE
DEFICIENCY

Marc E. Tischler, PhD;
University of Arizona

• most cholesterol in the body is derived from its biosynthesis from saturated fatty acids

• cholesterol is essential as a component of membranes and for the synthesis of bile salts for fat 
digestion and of steroid hormones

MEVALONATE KINASE DEFICIENCY

• mevalonic acid
9 intermediate in the synthesis of cholesterol
9 formed by the enzyme HMG-CoA reductase
9 synthesis controlled, in part, by the amount of cholesterol in the cell
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Figure 1. In this disease (right) mevalonate kinase is defective (X) causing mevalonic acid to accumulate and 
be excreted in the urine (mevalonic aciduria). Biosynthesis of cholesterol, normally (left) controls the production 
of mevalonic acid at HMG-CoA reductase but low cholesterol limits control (right). Cholesterol is made from 
saturated fatty acids, which instead abnormally make only mevalonic acid. Since these fats are an important fuel 
in muscle, symptoms occur such as floppy muscle, decreased muscle tone (hypotonia) and lack of coordination  
(ataxia). Limited cholesterol for membranes of red blood cells leads to their destruction (anemia). The spleen 
and liver enlarge (hepatosplenomegaly) to deal with red blood cells and their bilirubin product, respectively.
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