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he present study investigated the relationship between genetic polymorphisms and susceptibility of a group of
petrochemical employees to nephrotoxic
properties of benzene, toluene, ethyl-benzene and xylenes compounds. Cases and
referent subjects were free from any preexisting medical conditions at the commencement of their employment. In addition,
records of their preplacement medical and
paraclinical examinations indicate that the
parameters of kidney function of both groups
were within normal range at the time. Furthermore, at present, no statistically significant differences are noted between both
groups as far as their demographic variables,
smoking habits, length of employment, and
their exposure scenarios are concerned.
However, at present, some employees have
been found with abnormal kidney function
tests (KFTs). To ascertain whether genetic
polymorphism plays a role in the observed
effects, this study, similar to a number of
other investigations,1–7 was undertaken. The
results showed that the frequencies of
GSTP1Ile-Val/Val-Val, null glutathione stransferase theta 1 (GSTT1), and null
GSTT1/glutathione s-transferase mu 1
(GSTM1) genotypes were significantly
higher in the cases (individuals with abnormal KFTs) than in the referent subjects.
The Glutathione-S-transferase (GSTs)
family includes phase 2 detoxifying enzymes. GSTs are involved in the detoxification of reactive oxygen species and play a
crucial role in antioxidant defense mechanisms, by catalyzing detoxification of electrophilic xenobiotics and by inactivating a

variety of endogenous by-products of oxidative stress.8 Therefore, the null variants of
these genes might result in reduced GST
expression, leading to reduced antioxidant
defense.9 Increased reactive oxygen species
levels have been considered as causative
factors involved in various forms of chronic
kidney diseases (CKDs).10
In addition, glutathione conjugation
of aromatic hydrocarbons, such as benzene,
toluene, xylenes, trimethyl-benzenes, and
diethenyl-benzenes, results in the formation
of mercapturic acids, relatively less toxic,
water soluble, polar compounds, which are
readily excreted in urine at physiologic
pH.11 Therefore, individuals with null or
mutant genotypes are less capable of detoxifying cytotoxic substrates to protect their
own tissues against oxidative damage.12
Given the fact that null genotypes
(null GSTT1 and null GSTT1/GSTM1 genotypes) were significantly more prevalent
among the cases, it would be reasonable
and plausible to assume that the observed
kidney dysfunction among this group, as
reflected in abnormal KFTs, is very likely
to be due to this genetic defect, resulting in
increased vulnerability and susceptibility to
nephrotoxic properties of benzene, toluene,
ethyl-benzene and xylenes compounds,
compared with their referent counterparts,
carrying positive GSTT1 genotypes.
This conclusion is not inconsistent
with the notion that changes in molecular
weight alter the degree of susceptibility.
Association of a null genotype with susceptibility to nephrotoxic properties of a chemical and changes in the parameters of renal
function are likely to be due to changes in
the level and quality of protein function.
How the changes of polymorphism at the
DNA level alter the function at the protein
level was not the objective of this study and
requires additional proteomics studies. This
study sought changes at the DNA level,
while investigation on molecular weight
changes examine these variations at protein
level. Changes in the polymorphism may be
associated with changes in protein and
molecular weight. The underlined mechanisms of these changes need to be investigated in future studies.

The authors report no conflicts of interest.
Address correspondence to: Seyed Jamaleddin
Shahtaheri, PhD, Tehran University of Medical
Sciences, Tehran, Iran 1417613151
(shahtaheri@tums.ac.ir)
Copyright ß 2018 American College of Occupational and Environmental Medicine
DOI: 10.1097/JOM.0000000000001406

Masoud Neghab, PhD
Research Center for Health Sciences
Institute of Health
Department of Occupational
Health Engineering
School of Health
Shiraz University of Medical Sciences
Shiraz, Iran

Re: Genetic
Polymorphism on
Susceptibility to
Nephrotoxic
Properties of
BTEXs Compounds
To the Editor:

T

e560

Mohamad Amin Nourozi, PhD
Department of Occupational
Health Engineering
School of Public Health
Tehran University of Medical Sciences,
Tehran, Iran
Seyed Jamaleddin Shahtaheri, PhD
Department of Occupational
Health Engineering
School of Public Health
Institute for Environmental Research
Tehran University of Medical Sciences
Tehran, Iran
Yaser Mansoori, PhD
Non-Communicable Diseases
Research Center
Department of Medical Genetics
Fasa University of Medical Sciences
Fasa, Iran
Javad Tavakkoly Bazzaz, PhD
Department of Medical Genetics
Faculty of Medicine
Tehran University of Medical
Sciences, Tehran, Iran
Saharnaz Nedjat, PhD
Department of Epidemiology
and Biostatistics
School of Public Health
Knowledge Utilization
Research Center (KURC)
Tehran University of Medical Sciences
Tehran, Iran

REFERENCES
1. Hsieh HI, Chen PC, Wong RH, et al. Effect of
the CYP2E1 genotype on vinyl chloride monomer-induced liver fibrosis among polyvinyl
chloride workers. Toxicology. 2007;239:34–44.
2. Singh S, Kumar V, Singh P, et al. Genetic
polymorphisms of GSTM1, GSTT1 and GSTP1
and susceptibility to DNA damage in workers
occupationally exposed to organophosphate
pesticides. Mutat Res. 2011;725:36–42.
3. Cheng X, Zhang T, Zhao J, et al. The association
between genetic damage in peripheral blood
lymphocytes and polymorphisms of three
glutathione S- transferases in Chinese
workers exposed to 1,3-butadiene. Mutat Res.
2013;750:139–146.
4. Buzio L, De Palma G, Mozzoni P, et al. Glutathione S-transferases M1-1 and T1-1 as risk
modifiers for renal cell cancer associated with
occupational exposure to chemicals. Occup
Environ Med. 2003;60:789–793.
5. Wan J, Shi J, Hui L, et al. Association of genetic
polymorphisms in CYP2E1, MPO, NQO1,
GSTM1, and GSTT1 genes with benzene poisoning. Environ Health Perspect. 2002;10:
1213–1218.

JOEM  Volume 60, Number 10, October 2018

Copyright © 2018 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited

JOEM  Volume 60, Number 10, October 2018

6. Moore LE, Boffetta P, Karami S, et al. Occupational trichloroethylene exposure and renal carcinoma risk: evidence of genetic susceptibility
by reductive metabolism gene variants. Cancer
Res. 2010;70:6527–6536.
7. Ye LL, Zhang GH, Huang JW, et al. Are polymorphisms in metabolism protective or a risk
for reduced white blood cell counts in a Chinese
population with low occupational benzene
exposures. Int J Occup Environ Health.
2015;21:232–240.

ß

8. He HR, You HS, Sun JY, et al. Glutathione Stransferase gene polymorphisms and susceptibility to acute myeloid leukemia: meta-analyses.
Jpn J Clin Oncol. 2014;44:1070–1081.
9. Datta SK, Kumar V, Pathak R, et al. Association
of glutathione S-transferase M1 and T1 gene
polymorphism with oxidative stress in diabetic
and nondiabetic chronic kidney disease. Renal
Failure. 2010;32:1189–1195.
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