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AMINO ACIDS PROFILE BY UPLC-MS IN PATIENTS
WITH MITOCHONDRIAL DISEASES
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Introduction: Mitochondrial diseases (MDs) are

heterogeneous genetic disorders caused by impairment

of the oxidative phosphorylation system that represent

a considerable diagnostic challenge for the multitude of

clinical features. Therefore, there is a need for sensitive,

specific and quantitative biomarkers for the diagnosis and

assessment of progression in MDs. The aim of this study

is to evaluate the utility of a semi-target metabolomics

approach that focuses on a specific class of metabolite

(amino acids) in diagnosing and understanding these

diseases, as well as screening and monitoring of patients.

Methods: We studied all consecutive adult patients

affected by MDs referred to our Neuromuscular Unit,

during 6-mounth period.50�L sample were mixed with

100�L 10% (w/v) sulfosalicylic acid containing 50�M IS

 were and centrifuged at 10000 g for 15 min. 10 µL of

the supernatant was transferred to a vial and 70 µL of

borate buffer with the addition of NaOH, provided with

AccQ Tag reagents kit was added, vortexed for 10 sec

and heated at 55°C for 10 min.The chromatographic

separation was performed by ACQUITY H-Class using

an ACQUITY CORTECS C18 column eluted at a flow

rate of 500 �L/min with a linear gradient (9 min) from 99

to 1 water 0.1% formic acid in acetonitrile 0.1% formic

acid. The mass spectrometry was a ACQUITY QDa single

quadrupole.

Results and discussion: The glutamic acid and alanine

were increased in patients with MDs. We hypothesize

that this phenomenon is driven by excessive muscle

protein breakdown, accompanied by upregulation of

alanine amino transferase. The increase in circulating

glutamate in patients suggested two possible scenarios:

it could result from increased muscle protein breakdown,

leading to excessive glutamate production and release or

from defective muscle uptake of glutamate. Furthermore,

we observed a perturbed catabolism of the branched

chain amino acids. Other metabolites are currently being

studied. The preliminary results of our study show

that semi-target metabolomics approach is a successful

tool for generating new information on the biochemical

pathways in MDs. In addition this combination of

biomarkers could fulfill the purpose to monitor the disease

progression and disclose the biological consequences of

these complex diseases.
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Background and aim: According to current guidelines,

urinary free cortisol (UFC) is the first-line biochemical

test for screening endogenous Cushing syndrome.

Due to its higher selectivity and specificity compared

to radioimmunoassays (RIA), liquid chromatography-

tandem mass spectrometry (LC-MS/MS) has become

the reference technique for UFC assessment in clinical

practice. Aim of the study was to evaluate the analytical

performance of a new UFC LC-MS/MS assay and to

compare results with those obtained with a RIA method

currently used in our laboratory.

Methods: The LC-MS/MS assay and analytical system

were the ISBN UFC  kit and a Nexera X2 series UHPLC

(Shimadzu, Kyoto, Japan)-4500 MD triple quadrupole MS

detector (ABSciex, Darmstadt, Germany) respectively.

Results: The LC-MS/MS method was linear up to 5000

nmol/L. The limit of detection (LOD), defined as the lowest

concentration generating a signal to noise ratio (S/N) >3,

was 3 nmol/L. The limit of quantification (LOQ), defined

as the minimum concentration of cortisol measurable with

an imprecision of at least 20%, was 6 nmol/L. Within-

run and between-run coefficients of variation were <6%

and 10% over a broad range of values (5 sample pools,

10 repetitions). Linear regression analysis between RIA

and LC-MS/MS on 50 samples yielded a correlation

coefficient of 0.88. The RIA method showed a positive

proportional bias of 56% compared to the HPLC-MS/

MS assay. Results obtained from two external quality

assessment schemes (UK NEQAS) showed excellent

agreement (mean specimens bias <15%), with mean

values from 44 laboratories using the same method.

Conclusion: The new commercial UFC LC-MS/MS assay

display optimal analytical performance in terms of

precision, sensitivity and accuracy, and seems hence

suitable for routine use as replacement of RIA assays.
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