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Propionic acidemia (PA) and methylmalonic acidemia (MMA) are two of the most common
life-threaten organic acidemias in most areas of the world. Patients might suffer from severe
complication including developmental delay, mental retardation, seizures, and, in some instances,
early death. Proper treatment in early stage is crucial to prevent the irreversible physical damages.
The level of methylmalonic acid and 3-hydroxypropionate in dried blood spots measured by
LC-MS/MS has been developed as the second-tier test for MMA and PA, respectively. The enzyme
activity assays for propionyl-CoA carboxylase (PCC) and methylmalonyl-CoA mutase (MCM) allow
conformation and differential diagnosis of these two diseases. However, without proper reservation,
leukocytes in the anticoagulated blood stored at room temperature lost at least 50% of enzyme
activity in 3 days which might lead to false positive results. We therefore developed an enzymatic
assay for PCC and MCM enzymes using phytohemagglutinin (PHA) stimulated cultured
lymphocytes. With a sufficient number of cells, five-day cultured lymphocytes were used in this
study. Four PA, four mut-type MMA families and 20 self-reported normal individuals were included.
There were no significant differences of enzyme activity between obligated carriers and normal
individuals while that in patients was markedly reduced. Furthermore, enzyme activity was
unaffected when anticoagulated blood was stored at room temperature for four days followed by
lymphocyte culture. Here, we have established a practical protocol to perform the diagnosis of PA
and MMA in blood samples transported from other medical centres.
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