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Fig. 1. Acylcamnitine profiles in blood spots measured by
ESI-MS/MS using precursor-ion scanning of m/z 85. GA-
1; glutaric aciduria type I, MMA; methylmalonic aciduria,
PA; propionic acidemia, IVA; isovalric acidemia, HMG;
3-hydroxy-3-methylglutaric aciduria,C2; acetylcarnitine,
d-C2; deuterium-labelled acetylcarnitine, C3; propionyl-
carnitine, diC4: methylmalonylcarnitine, diC5;
glutarylcarnitine, C18:1; oleylcarnitine, CS5; isoval-
erylcarnitine, OH-C5; 3-hydroxyisovalerylcarnitine,
diC6; 3-methylglutarylcarnitine.
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Fig. 2. Distribution of the ratios of propionylcamitine to
acetylcarnitine in blood spots of control newborns and pa-
tients with propionic acidemia or methylmalonic aciduria.
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Fig. 3. Distribution of the ratios of C4-dioylcarnitine
(methylmalonylcarnitine) to acetylcamitine in blood spots
of control newborns and patients with propionic acidemia
or methylmalonic aciduria.
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Fig. 4. Distribution of the ratios of C5-dioylcarnitine
(glutarylcarnitine) to acetylcarnitine in blood spots of con-
trol newborns and a patient with glutaric aciduria type-1.
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Fig. 5. Amino acid profiles in blood spots measured by
ESI-MS/MS using neutral loss scanning of 102. PKU;
phenytketonuria, d-Gly; deuterium-labelled glycine,
PyrGl; pyroglutamic acid, Phe; phenylalanine.
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Fig. 8. Distribution of the serum levels of phenylalanine SP)LE T VME
calculated with values in blood spots of control newborns RSB M

and patients with phenylketonuria under diet therapy.
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ABSTRACT

Neonatal screening by analysis of acylcarnitines and amino acids in blood spots
using electrospray tandem mass spectrometry

Shigematsu YV, Hata IV, Tanaka Y, Sudo M3
Department of Pediatrics”, Central Research Laboratories?, Fukui Medical School”

Acylcarnitines and amino acids in blood spots from newborns were measured by automated electrospray
tandem mass spectrometry with multiple scanning functions. In the present study, three circles (3.3 mm diam-
eter) from each blood spot were used for the analysis of extraction with methanol and derivatization with HCl in
butanol, and the automated sample introduction was done at a rate of one sample every 3.5 min with excellent
sample peak separation and sensitive detection of ion peaks in each function of tandem mass spectrometry. The
diagnosis of several organic acidemias was clearly established using the ratios of acylcarnitines, specific to the
respective acidemia, to acetylcarnitine in stored neonatal blood spots of the patients, although relatively large
standard deviations were observed in dioylcarnitine measurements in control newborns and the cut-off levels
for selection of abnormal samples should be investigated in large-scale sampies.
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