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Glutathione species and metabolomics prints in subjects with liver disease as biological markers for

the detection of hepatocellular carcinoma
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Background: The incidence of liver disease is increasing in
USA. Animal models had shown glutathione species in plasma
reflects liver glutathione state and it could be a surrogate for
the detection of hepa-tocellular carcinoma (HCC).

Methods: The present study aimed to translate methods
to the human and to explore the role of glutathione/
metabolic prints in the progression of liver dysfunction
and in the detection of HCC. Treated plasma from healthy
subjects (n = 20), patients with liver disease (ESLD, n = 99)
and patients after transplantation (LTx, n = 7) were analyzed
by GC- or LC/MS. Glutathione labeling profile was measured
by isotopomer analyzes of 2H20 enriched plasma. Principal
Component Analyzes (PCA) were used to determined
metabolic prints.

Results: There was a significant difference in glutathione/
metabolic profiles from patients with ESLD vs healthy
subjects and patients after LTx. Similar significant differences
were noted on patients with ESLD when stratified by the
MELD score. PCA analyses showed myristic acid, citric
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acid, succinic acid, L-methionine, D-threitol, fumaric acid,
pipecolic acid, isoleucine, hydroxy-butyrate and glycolic,
steraric and hexanoic acids were discriminative metabolites
for ESLD-HCC+ vs ESLD-HCC- subject status.

Conclusions: Glutathione species and metabolic prints
defined liver disease severity and may serve as surrogate for
the detection of HCC in patients with established cirrhosis.
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