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Qualitative and quantitative determination of biologically active
low-molecular-mass thiols in human blood by reversed-phase
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Abstract
The reversed-phase high-performance liquid chromatographic method employing photometry and fluorescence detection is
described for the precise reproducible simultaneous measurement of total homocysteine (tHcy), cysteine (Cys), and
glutathione (GSH) in human blood. Sample preparation involves conversion of disulfides to free thiols with triphenylphosphine, precipitation of proteins with trichloroacetic acid, conjugation of the thiols with monobromobimane
(mBrB). The aminothiol assay is optimized by reduction and derivatization step conditions (pH, temperature and time of
reactions) to obtain reliable quantitative results within the concentration range corresponding to normal and pathological
levels of these thiols in human blood.  2000 Elsevier Science B.V. All rights reserved.
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1. Introduction
Determination of homocysteine (Hcy), cysteine
(Cys) and glutathione (GSH) in physiological liquids
is important for the diagnostics of several human
diseases, especially premature arteriosclerosis, occlusive vascular and neurodegenerative disorders,
leukemia, diabetes, acquired immunodeficiency
syndrome (AIDS), as well as in drug therapy monitoring.
The facile oxidation of aminothiols (ATs) results
in a variety of disulfides in vivo. These include the
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low-molecular-mass compounds: cystine, cystinylbisglycine, homocystine and glutathione disulfide,
and their corresponding mixed disulfides [1–4].
Sulfhydryl compounds also form mixed disulfides
with proteins, and in plasma, a considerable fraction
of these compounds are associated with albumin [1].
Although a number of the techniques were employed
to assay these thiols, including HPLC with different
detection (fluorimetric [1,2,5–7,9], photometric [12–
14], electrochemical [8,10,15], GC [16] and
radioenzymatic methods [1,17], the methods based
on different ways of disulfide reduction and derivatization [1,2,5–9], some problems still arose
associated with a complexity of the procedure and its
quantitatation reproducibility, particularly in case of
such multi-component samples as blood and urine.
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