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Dear Editor,

The article by Ravibabu, et al,1 pro-
vides important new data in the 
field of biomarkers to monitor ex-

posures to lead within the workplace, as 
in the lead acid battery manufacturing.1 
They found that the serum neuron-specific 
enolase (NSE) levels are not elevated in 
association with concentrations of blood 
lead levels among workers in the lead acid 
battery manufacturing plant.1 In our (un-
published) cases we also found that serum 
NSE levels did not correlate with changes 
in lead concentrations in whole blood 
among individuals with potential exposure 
to lead. However, we would like to clarify 
some of the issues raised by Ravibabu and 
colleagues.1 In the introduction section, 
they state that “the levels of serum NSE 
were associated with exposure to solvents, 
chromium, 1-bromopropane, 2,5-hexane-
dione…”1 However, if we are correct, se-
rum NSE levels is likely to be a more effec-
tive biomarker for mercury toxicity than 
chemical substances that the authors cite 
(ie, solvents, chromium, 1-bromopropane, 
2,5-hexanedione).2-6 The authors acknowl-
edge this point in their Discussion of the 
clinical evaluation of serum NSE levels as a 
marker of traumatic brain injury, silicosis, 
mercury intoxication, pneumoconiosis, 
and in chromium-exposed as well as car-
bon monoxide-exposed persons.1 We were 
surprised, however, that there is no men-
tion in their Introduction, or in the Dis-

cussion section, of the role of serum NSE 
as a biomarker of effects associated with 
mercury poisoning that was first reported 
and suggested by Benz, et al.2,3 We argue 
that the case study by Benz, et al, was the 
first to evaluate the potential association 
between mercury poisoning and serum 
NSE levels in humans.2,3 And our report5 
on four patients with mercury overexpo-
sure, subsequently published,5 shows that 
there is an association between mercury 
exposure and levels of serum NSE, which 
is a good indicator of alterations in the 
central as well as the peripheral nervous 
system cellular structure and biochemi-
cal processes.2,3,7 Serum NSE seems to be 
a promising biomarker of effects for mer-
cury exposure in humans. Future studies 
evaluating the effects of mercury exposure 
on serum NSE are needed.
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Author's Reply

Dear Editor,

We sincerely appreciate efforts by Pigatto, 
et al, for their comments on our article1 
and for validating our study findings re-
garding non-elevation of serum neuron-
specific enolase (NSE) levels in association 
with blood lead levels among the lead acid 
storage battery plant workers. To the best 
of our knowledge, studies on combined 
chemical exposures and serum NSE were 
not reported in the literature. Further-
more, in our work we primarily examined 
the relationship between occupational ex-
posure to lead and NSE and not exposure 
to other chemicals/metals. Therefore, we 
had only limited consideration of the pos-

sibility of NSE as a biomarker of exposure 
to other chemicals. The referenced ar-
ticles2-4 have been published very recently 
and thus were not reviewed in the Intro-
duction and Discussion of our article.

Regarding the Pigatto and colleagues' 
statement that “serum NSE seems to be 
a promising biomarker of effects for mer-
cury exposure in humans,” the number of 
systematically conducted studies support-
ing this view point is very limited, how-
ever there are few early studies pointing 
towards this direction. Study conducted 
by Yilmaz, et al,5 reported elevated lev-
els of serum NSE in children exposed to 
elemental mercury presented with neu-
rological symptoms compared to asymp-
tomatic children. However, the findings 
of the study were not significantly differ-
ent among the subgroups. Benz, et al,6 in a 
case report presented brain MRI findings 
in a child exposed to mercury but could not 
find any association between mercury and 
serum NSE. Furthermore, an editorial by 
Costa, et al,7 on the above article just men-
tions about the authors anecdotal experi-
ence and not a systematically conducted 
research, thus limiting its scientific valid-
ity. Well-designed studies are required 
to establish the serum NSE as a potential 
biomarker of neurotoxic effects of occupa-
tional mercury exposure in humans. 
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