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Background: Birth weight is very important for long-term physical, mental, health, and brain development.
Pesticide exposure is thought to interfere with fetal growth, among others, through disruption of the function of
the insulin-like growth hormone-1 (IGF-1) hormone. Objective: To analyze the relationship between exposure to
pesticides during pregnancy and low-birth weight (LBW) through the disruption of the IGF-1 hormone. Methods:
In a case-control study , babies born with LBW (birth weight <2500 g) and those born later with normal birth
weight (22500 g) at 2 hospitals in
exposure was measured by interview using a questionnaire. Umbilical

Brebes were chosen as cases and controls, respectively. Maternal pesticide
serum IGF-| level was tested using the
ELISA method. Results: There was a significant relationship between pesticide exposure during pregnancy and
LBW (OR 6.8; 95% Cl 2.0 to 22.9) and low umbilical serum IGF-1 levels (OR 3.6;95% Cl 1.2 to 11.1). There was
a significant relationship between low umbilical serum IGF-1 levels and LBW (OR 8.9; 95% Cl 2.4 to 32.1).
Conclusion: There was a significant relationship between pesticide exposure during pregnancy and LBW

through the umbilical serum IGF-1 reduction pathway. © 2020, NIOC Health Organization. All rights reserved.
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The Relationship between
Pesticide Exposure and
Umbilical Serum IGF-1
Levels and Low-birth
Weight: A Case-control
Study in Brebes, Indonesia

Sigit Ambar Widyawati', Suhartono Suhartono?,
Maria Mexitalia3, Ariawan Soejoenoes*

Abstract

Background: Birth weight is very important for long-term physical, mental, health, and
brain development. Pesticide exposure is thought to interfere with fetal growth, among oth-
ers, through disruption of the function of the insulin-like growth hormone-1 (IGF-1) hormone.

Objective: To analyze the relationship between exposure to pesticides during pregnancy and
low-birth weight (LBW) through the disruption of the IGF-1 hormone.

Methods: In a case-control study, babies born with LBW (birth weight <2500 g) and those
born later with normal birth weight (=2500 g) at 2 hospitals in Brebes were chosen as cases
and controls, respectively. Maternal pesticide exposure was measured by interview using a
guestionnaire. Umbilical serum IGF-I level was tested using the ELISA method.

Results: There was a significant relationship between pesticide exposure during pregnancy
and LBW (OR 6.8; 95% CI 2.0 to 22.9) and low umbilical serum IGF-1 levels (OR 3.6; 95%
CI 1.2 to 11.1). There was a significant relationship between low umbilical serum IGF-1 levels
and LBW (OR 8.9; 95% CI 2.4 to 32.1).

Conclusion: There was a significant relationship between pesticide exposure during preg-
nancy and LBW through the umbilical serum IGF-1 reduction pathway.

KeyWOI'dS: Pesticides; Fetal blood; Infant, low birth weight; Organophosphates; Insulin-
like growth factor I

Introduction ship with long-term brain development.’

Low-birth weight (LBW), ie, birth weight
<2500 g,? is an important health concern,
particularly in developing countries.? LBW
is a major predictor of prenatal mortality
and morbidity. Recent studies have found
that LBW also increases the risk for non-

irth weight is one of the determi-
nants of a baby's survival; it deter-
mines the quality of physical and
mental growth in the future. Birth weight
is even known to have a close relation-

Cite this article as: Widyawati SA, Suhartono S, Mexitalia M, Soejoenoes A. The relationship between pesticide
exposure and umbilical serum IGF-1 levels and low-birth weight: A case-control study in brebes, Indonesia. Int J
Occup Environ Med 2020;11:15-23. doi: 10.15171/ijoem.2020.1809
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Effects of Various Densities
of 50 Hz Electromagnetic
Field on Serum IL-9, IL-10,
and TNF-a Levels

Hanie Mahaki*?, Naghi Jabarivasals3,
Khosro Sardarian*?, Alireza Zamani®+

Abstract

Background: Extremely low-frequency electromagnetic fields (ELF-EMFs) are abundantly
produced in modern societies. In recent years, interest in the possible effects of ELF-EMFs on
the immune system has progressively increased.

Objective: To examine the effects of ELF-EMFs with magnetic flux densities of 1, 100, 500,
and 2000 pT on the serum levels of interleukin (IL)-9, IL-10, and tumor necrosis factor-alpha
(TNF-a).

Methods: 80 adult male rats were exposed to ELF-EMFs at a frequency of 50 Hz for 2 h/day
for 60 days. The serum cytokines were measured at two phases of pre- and post-stimulation
of the immune system by human serum albumin (HSA).

Results: Serum levels of IL-9 and TNF-a, as pro-inflammatory cytokines, were decreased
due to 50 Hz EMFs exposure compared with the controls in the pre- and post-stimulation
phases. On the contrary, exposures to 1 and 100 uT 50 Hz EMFs increased the levels of anti-
inflammatory cytokine, and IL-10 only in the pre-stimulation phase. In the post-stimulation
phase, the mean level of serum IL-10 was not changed in the experimental groups.

Conclusion: The magnetic flux densities of 1 and 100 uT 50 Hz EMFs had more immunologi-
cal effects than EMFs with higher densities. Exposure to 50 Hz EMFs may activate anti-inflam-
matory effects in rats, by down-modulation of pro-inflammatory cytokines (IL-9 and TNF-a)
and induction of the anti-inflammatory cytokine (IL-10).

KeyWOI'dS: Interleukin-9; Interleukin-10; Tumor necrosis factor-alpha; Immunization;
Electromagnetic fields

Introduction . o

leukemia, neurodegenerative diseases, and
infertility.> Despite potential negative im-
pacts of ELF-EMFs, nowadays, they can
effectively be used to diagnose and treat
various diseases such as cancer, muscle
regeneration, diabetes, arthritis, and neu-
rological disorders.® These disorders can
be caused by abnormal immune response
to harmful invaders. During an immune

n the past decades, researchers started
to pay more attention to the effects of
non-ionizing extremely low-frequency
electromagnetic fields (ELF-EMFs) on
biological system.' Some studies have in-
dicated that exposure to ELF-EMFs has
possible health hazards such as cancer,
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Genomic Instability in
Exfoliated Buccal Cells
among Cement Warehouse
Workers

Lalu Krishna?, Ursula Sampson?, Panthapulaykal Theru Annamalas3,
Kumudam M Unni4, Bhaskarapillai Binukumars, Alex George?,
Ranjith Sreedharan®

Abstract

Background: Workers in cement warehouses of Kerala are enduring long-standing exposure
to cement dust, which is considered genotoxic.

Objective: To evaluate the extent of genotoxicity and cytotoxicity caused due to exposure of
cement dust among those working in cement warehouses.

Methods: The study included 82 cement warehouse workers and 82 age-matched individu-
als with no exposure to cement dust. Exfoliated buccal micronucleus cytome assay (BMCyt)
was performed to analyze the genotoxic and cytotoxic effects caused by inhalation of cement
dust.

Results: The frequency of various genotoxic and cytotoxic end markers (micronucleated
cells [2-fold increase, p<0.001], nuclear buds [4-fold increase, p<0.001], binucleated cells
[4-fold increase, p<0.001], karyorrhectic cells [2-fold increase, p<0.001], pyknotic cells [3-
fold increase, p<0.001], and karyolytic cells [2-fold increase, p<0.001]) were higher in the
exposed workers compared with unexposed group. Increase of these parameters represented
an increased level of chromosomal damage, nuclear disintegration and increased cell death
among exposed group compared with unexposed group.

Conclusion: Continuous exposure to cement dust results in increased frequency of nuclear
aberrations and cellular apoptosis. This may lead to defects in genome maintenance, ac-
celerated ageing, increased chance of oral cancer and neurodegenerative disorders in those
occupationally exposed to cement dust.

KeyWOI'dS: Occupational exposure; Mutagenicity tests; Chromosome aberrations; Apopto-
sis; Oral mucosal absorption; Micronuclei, chromosome-defective; Micronucleus tests; Bio-
markers; DNA damage

Introduction manganese, iron oxide, lead, chromium,

cadmium, arsenic, and zinc.! Supplemen-
tary raw materials such as silica sand, iron
oxide, and bauxite containing hydrated
aluminium, may be used in lesser amounts
to get the required composition.2 Employ-
ees in cement factories, construction sites,

ortland cement is one of the most
commonly used building materi-
als across the world. The essential
compounds of cement include calcium
oxide, silicon dioxide, aluminium oxide,
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Polymorphism of Glutathione
S-transferase Genes and the
Risk of Toxic Liver Damage
in Petrochemical Workers

Elvira Timeryanovna Valeeva',
Guzel Fanisovna Mukhammadiyeva?,
Akhat Barievich Bakirovs

Abstract

Background: Exposure to numerous chemicals, including industrial ones, may result in liver
damage. The body susceptibility to the environmental hazards largely depends on the activity
of the enzymes in the xenobiotic detoxification system. Function abnormalities of such en-
zymes due to genetic variations would increase the risk of developing various diseases.

Objective: To elucidate the relationship between polymorphism in glutathione S-transferase
genes (GSTM1, GSTT1 and GSTP1) and the risk of toxic liver damage in a group of petro-
chemical workers.

Methods: This study was conducted on 72 workers with toxic liver injury, 156 healthy
workers, and 322 healthy individuals without history of occupational exposure to chemicals.
Genotyping of the GSTP1 rs1695 gene polymorphism was performed using polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) method. Polymerase chain re-
action (PCR) was used to perform genotyping of the GSTM1 and GSTT1 genes polymorphism.

Results: There was a significant difference in genotype frequencies of the GSTP1 rs1695
gene polymorphism among the groups studied. The distribution of Val/Val genotype of the
GSTP1 rs1695 gene polymorphism had a higher incidence in healthy workers compared with
patients with toxic liver damage (p=0.036). No significant association was found between the
GSTM1 and GSTT1 polymorphisms and toxic liver damage.

Conclusion: The GSTPI rs1695 gene polymorphism can play a protective role in the devel-
opment of toxic liver damage in petrochemical workers.

KeyWOI'dS: Glutathione S-transferase; Liver diseases; Polymorphism, genetic

erties that cause both acute and chronic he-
patic diseases (eg, toxic hepatitis) are used.
The impact of chemicals and their metabo-
lites brings about pronounced functional
and structural changes in hepatocytes and
activation of cytotoxic immune T cells. The
toxic effect of xenobiotics depends on a va-
riety of factors—the compound chemical

Introduction

oxic liver damage comprises a broad
range of diseases caused by hepa-
totoxic effects of diverse chemicals,
mainly after occupational exposure. In
petrochemical industries, numerous haz-
ardous substances with hepatotropic prop-
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