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LETTERTO THE EDITOR

Increase in serum protein carbonyl groups
is associated with more advanced stage of
disease in multiple myeloma patients

Dear Sir,

Increases in the generation of reactive oxygen species
(ROS) and decreases in antioxidant enzyme activities
have been reported in several diseases (Minelli et al.
2009). ROS and free radicals are in fact known to be the
mediators of phenotypic and genotypic changes that lead
from mutation to neoplasia. However, previous studies
have provided conflicting evidence on the association
between protein oxidation and cancer risk, with posi-
tive results for Hodgkin’s lymphoma and bladder cancer,
breast cancer and colorectal cancer but not for lung or
brain cancer (Morabito et al. 2004; Kumar et al. 2009;
Mannello et al. 2009; Yeh et al. 2010).

The action of reactive oxygen species on proteins has
been widely demonstrated to increase the formation of
carbonyl groups (CG) (Dalle-Donne et al. 2003). In this
study, we measured the serum concentration of protein
CG in order to quantify the oxidative stress in patients
with multiple myeloma (MM) patients.

The study was conducted on 21 MM subjects. Subjects
were newly diagnosed patients (12 F-9 M) with a median
age of 67 £9 years. According to the Durie-Salmon stag-
ing system, 6 patients had MM disease stage I, 6 patients
had stage II, and 9 patients had disease stage III. The
paraprotein class was immunoglobulin IgG in 11 patients
and IgA in 9 patients. 1 patient had non-secretory disease.
14 subjects had lytic bone disease and/or pathologic
fractures.

Each MM patient was described by complete blood
count, liver and renal function tests, immunoglobulins
(Ig), lactate dehydrogenase (LDH), 3 2 microglobulin
level ($2m). Physical examination, and bone X-ray were
performed in all instances.

None of the patients were receiving chemotherapy or
anti-inflammatory drugs.

Sera from 30 gender-matched and age-matched nor-
mal subjects were also included. None of the patients or
of control subjects had active infections, inflammatory
diseases, diabetes, hypertension or kidney failure.
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The study was conducted according to the Declaration
of Helsinki and it was approved by the local Ethics
Committee. Informed written consent was obtained.

The serum content of protein CG was evaluated with
use of the Levine method; 100 pL of serum was incubated
with 100pL of a 20mM 2,4-dinitro-phenylhydrazine
solution for 60 min. Then the proteins were precipitated
from the solution with the use of 20% trichloroacetate;
the protein pellet was washed three times with ethanol
and ethyl acetate and resuspended in 1 mL of 6 M guani-
dine at 37°C for 15min. The carbonyl content was deter-
mined from the absorbance at 366 nm (molar absorption
coefficient, 22,000 M"!/cm). The serum concentration of
protein carbonyl groups was normalized to the total pro-
tein amount determined by the Bradford assay (Sigma-
Aldrich, Milan, Italy), and results were expressed as
nanomoles of carbonyl groups for protein mg.

The statistical analysis was performed with SPSS for
Windows (version 17.0). Data were presented as mean +*
standard deviation (SD). Differences between two data
series were analyzed by the Mann-Whitney test, differ-
ences between more two data series were analyzed by
the Kruskal-Wallis test. The correlation between data was
verified by a Spearman correlation analysis. Statistical
significance was set at p<0.05.

Serum levels of CG were significantly increased in MM
patients in comparison to controls (1.340+0.678 nmol/
mg proteins vs. 0.650+0.570; p<0.001) (Figure 1A). We
observed an increase, in serum levels of carbonylated
proteins in MM patients with the more advanced stage
of disease. Particularly the difference was more relevant
between stage [ and IT (0.75+0.34 vs. 1.48+0.43; p=0.02)
and between I and IIT (0.75+0.34 vs. 1.48 +0.73; p=0.05),
while no difference was found between stage II and III
(1.48+0.43 vs. 1.48+0.73; p=0.82) (Figure 1B).

There was no correlation between serum levels of
carbonylated proteins and classical markers for MM (Hb,
f2m, LDH, Ig, Creatinine, and bone lesions).

Multiple myeloma, is a B-cell malignancy characterised
by the accumulation of clonal population of plasma cells,
and oxidative stress it has been implicated in carcinogen-
esis. Accumulation of oxidation products leads to genomic
instability, and increasing evidence indicates that oxida-
tive stress play an important role in cell proliferation and
participates in cell signaling regulation. Mitogen-activated
protein kinase family members, extracellular-regulated
kinase, Jun N-terminal kinase, and p38 respond to oxida-
tive stress for their activation. Transcription factors nuclear
factor-kappa B and activating protein 1 are also activated
by oxidative stress (Gopalakrishna & Jaken 2000).

Previous works have pointed out a strong relationship
between oxidative stress and Chronic Myeloid Leukemia
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Figure 1. (A) Carbonyl groups serum levels in controls and MM
subjects (*p<0.001 vs. controls). (B) Serum levels of protein
carbonyl groups in different stages of disease.

and lymphoproliferative disorders (Singh et al. 2009;
Zelen et al. 2010), however to our knowledge, data on
blood protein CG in MM are not currently available.

Our results showed that carbonyl groups are signifi-
cantly higher in MM patients as compared to healthy vol-
unteers and we have evidenced an increase of CG in the
more advanced stage of disease. These data could be rel-
evant in the onset and in the progression of this disease.

Certain transcription factors exist in fact in a latent
state that may be disrupted by oxidative modifications
that activate their transcription potential (Doyle &
Fitzpatrick 2010). Moreover novel pathways have been
identified, such as nuclear respiratory factor-2 (NRF2),
and impaired NRF2 function leads to TLR and NFk B
activation and this can result in cancer progression.

Further investigation might provide an insight to
understand if the increased concentrations of circulating
protein carbonyl group is just a consequence of an higher
oxidative stress status or if there is a causal link between
oxidative stress and MM onset and progression.
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