MAPLE SYRUP
URINE DISEASE
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MAPLE SYRUP URINE DISEASE

the amino acids leucine, isoleucine and valine are collectively known as the
branched-chain amino acids

the disease name stems from the odor of “burnt maple syrup” caused by the
accumulation of substances (ketoacids) that cannot be processed in this disease

treatment: limiting the intake of the three amino acids by low protein diet and by
consuming formulas containing amino acids but lacking the branched-chain
amino acids




" NORMAL

Leucine Isoleucine @ Valine
A

“ DISEASE ™

< . ]
N ———
Branched-chain a-ketoacids

==

T

Isovaleryl- [Methylbutyryl-ll Isobutyryl-
CoA CoA CoA

Acetyl-CoA Succinyl-CoA

Acetyl-CoA +

Branched-chain
aminotransferase

Branched-chain
ketoacid
dehydrogenase

Many various
enzymes

i

Succinyl-CoA

Enzyme names for
indicated arrow

Leucine | Isoleucine Valine
accumulates|accumulates| accumulates
i ~—>
[ )
— N

Branched-chain a-ketoacids

accumulate; acidosis
burnt maple syrup odor

XXX

Figure 1. Branched-chain amino acids (leucine, isoleucine, valine) are consumed as part of dietary protein and cannot
be formed in the body. The first step in their degradation is the action of an aminotransferase specific for each of the
three amino acids. The product of the first reaction is then acted on by a specific branched chain ketoacid dehydrogenase
for each. In maple syrup urine disease, the branched chain ketoacid dehydrogenase is deficient (X) so that each of
the branched-chain a-ketoacids accumulates. Additionally each of the amino acids accumulates. Typical of amino acid
disorders that are not treated early, the high amounts of amino acids cause neurogical damage and the acid accumulation

(acidosis) can be life threatening.




