Administration of N-acetylcysteine
causes beneficial posttranslational
modifications of transthyretin in
hemodialysis patients

Introduction and Aim

The thiol antioxidant N-acetylcysteine (NAC) may mediate
interactions with protein-associated cysteine residues,
however, information on protein level in vivo are missing.
Therefore, in the present study we aimed to analyze N-
acetylcysteine-induced modifications of the protein
transthyretin (TTR) in plasma from hemodialysis patients in a
randomized, placebo-controlled study in vivo and after
administration to plasma in vitro. TTR was selected due to its
low molecular weight and the free cysteine residue in the
polypeptide chain, which is known to be extensively modified
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Results

Clinical characterisitics of hemodialysis patients are shown in
Table 1. The administration of NAC during a hemodialysis
session resulted in a substantial increase of native TTR from
median 15% (range 8.8-30%) to median 40% (37-50) and a
reduction of S-cysteinylated TTR [51% (44-60) vs. 6.6% (2.4-
10)]. Additionally the pronounced formation of a TTR-NAC
adduct was detected. However, all these modifications
seemed to be reversible (Figure 1). Additionally, in vitro
incubation of plasma with NAC confirmed the in vivo results
and indicated that changes in PTM pattern of TTR were a

by formation of mixed disulfides. function of NAC concentration (Figure 2).
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Data are presented as median (range). Abbreviations used: BUN, blood urea nitrogen; DBP, diastolic . . .
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blood pressure; NAC, N-acetylcysteine; SBP, systolic blood pressure; TTR, transthyretin.

Lettersindicate TTR variantswith A TTR modified by cleavage of cysteine side chainto formglycine; B unmodified
TTR; Csulfonated TTR; D cysteinylated TTR; E NAC-TTR adduct; F glutatthionylated TTR.
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We conclude that the interaction of N-acetylcysteine with
proteins may explain altered protein functions due to
beneficial modification of cysteine residues in hemodialysis
patients.

Figure 1 Changes in posttranslational modification pattern of TTR
in human plasma after incubation with different
concentrations of NAC.

Lettersindicate TTR variantswith A TTR modified by cleavage of cysteine side chainto formglycine; B unmodified
TTR; Csulfonated TTR; D cysteinylated TTR; E NAC-TTR adduct; F glutatthionylated TTR.
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