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Abstract 

Heavy metals and metalloids contamination in soils, water, food and livers of wild rats have 
been studied in Kumasi, Ghana and despite the estimated risks to residents, there is no 
epidemiological study to ascertain these projections. In addition, the World Health 
Organization and International Agency for Research on Cancer have reported an increase in 
respiratory diseases and cancers, in Ghana. The study's purpose was therefore to explore the 
potential associations between metal exposure and occurrences of respiratory diseases, lipid 
peroxidation and/or DNA damage to different age groups and sexes in Kumasi. Human urine 
was collected from the general population in urban and control sites in Kumasi and nine 
metals were measured in each sample. Results showed that although Zn was the most 
abundant total urinary As concentration was higher in 83% of samples compared to reference 
values. Urinary concentrations of metals, malondialdehyde (MDA) and 8-hydroxy-2-deoxy-
guanosine (8-OHdG) were higher in urban sites compared to the control site. Based on the 
results obtained, there was no significant correlation between urinary metals and age. 
However, urinary Cd and MDA were highest in age groups 61-85 and 3-20 years, 
respectively. Significantly higher levels of urinary Co, As and Cd were detected in female 
participants. The study revealed that exposure to As was significantly associated with 
increased odds of asthma (odds ratio (OR) = 2.76; CI: 1.11-6.83) and tachycardia (OR = 3.93; 
CI: 1.01-15.4). Significant association was observed between urinary metals and MDA and 8-
OHdG indicating possibility of lipid peroxidation and/or DNA damage in Kumasi residents. 
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Abstract 

BACKGROUND:  

Chronic kidney disease (CKD) is an increasing health problem worldwide. Recent studies 
have suggested the potential associations between exposure to metals and CKD events, 
particularly in participants with hypertension. However, relevant studies are limited. 

OBJECTIVES:  

We aimed to explore the associations of metal exposure with renal function in participants 
with essential hypertension. 

METHODS:  

Nine hundred and thirty-four participants with essential hypertension were recruited at the 
Department of Cardiology, Union Hospital, Wuhan, China. We measured the levels of 
chromium, cadmium, thallium and uranium in urine and calculated the estimated glomerular 
filtration rate (eGFR) for renal function. Multivariable linear regression models adjusted for 
potential confounders were applied. 

RESULTS:  

After adjusting for potential confounders and other metals, doubling of urinary chromium or 
uranium levels decreased eGFR by 2.90 (95% confidence interval, 2.04 to 3.76) and 1.87 
(0.58 to 3.15) mL/min per 1.73m2, respectively. Co-exposure to chromium and uranium was 
found to greatly decrease eGFR, particularly in women. Compared with those in the low 
exposure group, women with high exposure to chromium and uranium had a 11.36 (3.66 to 
19.07) mL/min per 1.73m2 adjusted decline in eGFR. Higher urinary thallium levels were 
positively related to elevated eGFR in men. The adjusted increase in eGFR with doubling of 
thallium levels was 3.12 (1.14 to 5.10) mL/min per 1.73m2. Sex-difference in the associations 
of exposure to heavy metals with eGFR was also suggested. 

CONCLUSIONS:  

Our findings suggest that environmental exposure to chromium and uranium might contribute 
to a decline in eGFR in individuals with hypertension. The associations of exposure to heavy 
metals with eGFR might be sex-different. Further studies are warranted to confirm our 
findings and clarify the underlying mechanisms. 
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Abstract 

Purpose:  

Prenatal exposure to environmental chemicals is a growing concern, because such exposures 
have been shown to be associated with various diseases. The levels of chemicals and heavy 
metals in maternal blood, cord blood, maternal urine and amniotic fluid in Japanese pregnant 
women were investigated. 

Methods:  

A total of 145 women, including 14 fetal growth restriction cases, were included in the 
present study. The levels of phthalates (di[2-ethylhexyl]phthalate and mono[2-
ethylhexyl]phthalate), perfluorinated compounds (perfluorooctane sulfonate, 
perfluorohexanoic acid, perfluorooctanoic acid, and perfluorononanoic acid), pesticides 
(dimethylphosphate, dimethylthiophosphate, diethylphosphate, diethylthiophosphate, 3-
phenoxybenzoic acid, and octachlorodipropyl ether), bisphenol A, nicotine (nicotine, 
nornicotine, cotinine, norcotinine, and trans-3'-hydroxycotinine), polybrominated diphenyl 
ethers, and heavy metals were measured. The relationship between fetal growth and the levels 
of chemicals and heavy metals were investigated. 

Results:  

Phthalates, perfluorinated compounds, pesticides, polybrominated diphenyl ethers, and heavy 
metals were detected in high frequency, whereas nicotine and bisphenol A were almost 
negative. Phthalates, perfluorinated compounds, and several heavy metals were transferred to 
the fetus. High perfluorononanoic acid levels in the maternal blood and cord blood, and low 
perfluorooctanoic acid level in the cord blood were significantly and negatively associated 
with fetal growth. 

Conclusions:  

The present study showed that pregnant women in Japan and their fetuses are exposed to a 
variety of chemicals and heavy metals. 
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Background:  

Breast cancer is the most frequent localization of malignant process in American women and 
women of European countries. To date it is not possible to control the morbidity growth due 
to lack of effective ways of primary prevention. Comparing the incidence of breast cancer in 
developed countries with the countries of Asia and Africa, there is the fact of population 
predominance lesion in more urbanized countries. This suggests that the environment along 
with other factors, occupies a significant place in the initiation and progression of breast 
neoplasia. The impressive rates of industrial development led to the pollution of soil, surface 
water and, as a consequence, food by heavy metal salts.The purposes of this paper are as 
follows: the chemical composition determination of neoplastic breast tissue, evaluation of the 
DNA methylation level, study of prognostic-important receptors expression in the breast 
cancer cells, establishing linkages between all the derived indicators. 

Methods:  

In our study we used the following methods: studying of the chemical composition of breast 
cancer tissue by atomic absorption spectrophotometry and energy-dispersion spectrometer; 
іmmunohistochemical study of ER, PR, HER2/neu, p53, Ki-67, E-cadherin and MGMT 
receptors; DNA extraction and investigation by oscillating infrared spectroscopy method. 

Results:  

The total amount of heavy metals in breast cancer tissue ranged from 51.21 × 10-3 to 
84.86 × 10-3 μg/kg. We have got the following results: the growth of heavy metals in 
neoplastic tissue is accompanied with the increase of HER2/neu, p53, Ki-67, MGMT 
expression and decrease of ER and PR expression. The increment of pathological DNA 
methylation is accompanied with the increasing amount of heavy metals in tumor tissue. 

Conclusions:  

Heavy metals through different pathogenetic links stimulate the progression of breast cancer 
and reduce its sensitivity to treatment. DNA of tumor tissue has a different level of 
methylation which changes with the amount of heavy metals in cancer cells. This is displayed 
on the synthesis of prognostically important receptors in neoplastic tissue. 
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Abstract 

Heavy metals, such as arsenic (As), antimony (Sb), barium (Ba), cadmium (Cd), cobalt (Co), 
germanium (Ge), lead (Pb), nickel (Ni), tellurium (Te), and vanadium (V) are widely 
distributed in the environment and in the food chain. Human exposure to heavy metals 
through water and food has been reported by different international agencies. Although some 
of these heavy metals are essential elements for human growth and development, they may 
also be toxic at low concentrations due to indirect mechanisms. In this study, the genotoxic 
and cytotoxic properties of 15 different oxidation statuses of 11 different heavy metals were 
investigated using high-throughput screening (γH2AX assay) in two human cell lines (HepG2 
and LS-174T) representative of target organs (liver and colon) for food contaminants. Base on 
their lowest observed adverse effect concentration, the genotoxic potency of each heavy metal 
in each cell line was ranked in decreasing order, NaAsO2  > CdCl2  > PbCl2 (only in LS-174T 
cells) > As2 O5  > SbCl3  > K2 TeO3  > As2 O3 . No significant genotoxicity was observed with 
the other heavy metals tested. Cell viability data indicate that several heavy metals (As, Cd, 
Co, Ni, Sb, and Te) induce cytotoxicity at high concentrations, whereas an increase in the 
number of cells was observed for lead concentrations >100 µM in both cell lines tested, 
suggesting that lead stimulates cell growth. All these results highlight the possible human 
health hazards associated with the presence of heavy metals present in food. Environ. Mol. 
Mutagen., 2017. 
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BACKGROUND:  

Prenatal heavy metals exposure has shown a negative impact on birth weight. However, their 
influence on different clinical forms of fetal smallness was never assessed. 

https://www.ncbi.nlm.nih.gov/pubmed/28985223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28985223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malmqvist%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28985223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saborit%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28985223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gratac%C3%B3s%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28985223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez%20Roig%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=28985223
https://www.ncbi.nlm.nih.gov/pubmed/28985223


6 
 

OBJECTIVES:  

To investigate whether there is a differential association between heavy metals exposure and 
fetal smallness subclassification into intrauterine growth restriction (IUGR) and small-for-
gestational age (SGA). 

METHOD:  

In this prospective case-control study, we included 178 mother-infant pairs; 96 of appropriate 
for gestational age (AGA) and 82 of small fetuses diagnosed in third trimester. The small ones 
were further subclassified into IUGR, n = 49 and SGA, n = 33. Cadmium (Cd), mercury (Hg), 
lead (Pb), arsenic (As) and zinc (Zn) levels were measured in the maternal and cord serum, 
and in the placentas of the three groups. 

RESULTS:  

Maternal serum level of Cd (p<0.001) was higher in the small fetuses compared to AGA. 
Fetal serum level of Cd (p<0.001) was increased in the small fetuses compared to AGA. Fetal 
serum level of Hg (p<0.05) showed an increase in SGA compared to both IUGR and AGA. 
Fetal serum level of Zn was increased in the AGA (p < 0.001) compared to each of the small 
fetuses groups. Only differences in the levels between the small fetuses' subgroups were 
detected in the fetal serum levels of Cd and Hg. Fetal birth weight was negatively correlated 
with the fetal serum level of Cd (p < 0.001). No differences in the placental heavy metal 
levels were observed among the groups. 

CONCLUSION:  

Fetal serum levels of Cd showed differential correlation between small fetuses' clinical 
subclassification, which together with the increased Cd levels in both maternal and fetal 
serum of the small fetuses reinforce the negative influence of heavy metals on birth weight. 
These findings provide more opportunities to verify the role of heavy metals exposure in 
relation to small fetuses' subclassification. 

 

Environ Int. 2017 Dec 21;112:183-197. doi: 10.1016/j.envint.2017.12.017. [Epub ahead of print] 

Environmental arsenic exposure: From genetic susceptibility to 
pathogenesis. 

Minatel BC1, Sage AP1, Anderson C1, Hubaux R1, Marshall EA1, Lam WL1, Martinez VD2. 

Author information 

Abstract 

More than 200 million people in 70 countries are exposed to arsenic through drinking water. 
Chronic exposure to this metalloid has been associated with the onset of many diseases, 
including cancer. Epidemiological evidence supports its carcinogenic potential, however, 
detailed molecular mechanisms remain to be elucidated. Despite the global magnitude of this 
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problem, not all individuals face the same risk. Susceptibility to the toxic effects of arsenic is 
influenced by alterations in genes involved in arsenic metabolism, as well as biological 
factors, such as age, gender and nutrition. Moreover, chronic arsenic exposure results in 
several genotoxic and epigenetic alterations tightly associated with the arsenic 
biotransformation process, resulting in an increased cancer risk. In this review, we: 1) review 
the roles of inter-individual DNA-level variations influencing the susceptibility to arsenic-
induced carcinogenesis; 2) discuss the contribution of arsenic biotransformation to cancer 
initiation; 3) provide insights into emerging research areas and the challenges in the field; and 
4) compile a resource of publicly available arsenic-related DNA-level variations, 
transcriptome and methylation data. Understanding the molecular mechanisms of arsenic 
exposure and its subsequent health effects will support efforts to reduce the worldwide health 
burden and encourage the development of strategies for managing arsenic-related diseases in 
the era of personalized medicine. 
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Abstract 

Rice is the major staple food for about two billion people living in Asia. It has been reported 
to contain considerable amount of inorganic arsenic which is toxic to pancreatic beta cells and 
disrupt glucose homeostasis. Articles and conference papers published between 1992 and 
2017, indexed in Scopus, PubMed, EMBASE, Google, and Google scholar were used. 
Arsenic exposure has been associated with increased blood glucose and insulin levels, or 
decreased sensitization of insulin cells to glucose uptake. Several studies have shown the 
association between inorganic arsenic exposure and incidence of diabetes mellitus. 
Considerable amounts of arsenic have been reported in different types of rice which may be 
affected by cultivation methods, processing, and country of production. Use of certain 
microbes, fertilizers, and enzymes may reduce arsenic uptake or accumulation in rice, which 
may reduce its risk of toxicity. Combined exposure to contaminated rice, other foods and 
drinking water may increase the risk of diabetes in these countries. Maximum tolerated daily 
intake of arsenic contaminated rice (2.1 µg/day kg body weight) has been set by WHO, which 
may be exceeded depending on its content in rice and amount consumed. Hence, increased 
prevalence of diabetes in South Asia may be related to the consumption of arsenic 
contaminated rice depending on its content in the rice and daily amount consumed. In this 
review, we have focused on the possible relation between rice consumption, arsenic 
contamination, and prevalence of diabetes in South Asia. 
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Abstract 

Exposure to metal(loid)s can lead to adverse effects on nervous system in children. However, 
little is known about the possible interaction effects of simultaneous exposure to multiple 
metal(loid)s on children's intelligence. In addition, relationship between blood lead 
concentrations (<100 μg/L) and the intelligence of children over 5 years needs further 
epidemiological evidence. We recruited 530 children aged 9-11 years, including 266 living in 
a town near an industrialized area and 264 from another town in the same city in South China 
as a reference. The levels of lead (Pb), cadmium (Cd), arsenic (As) and mercury (Hg) in blood 
(BPb, BCd, BAs, BHg) and urine (UPb, UCd, UAs, UHg) were assessed, as well as children's 
intelligence quotient (IQ). A significant decrease in IQ scores was identified in children from 
the industrialized town (p < .05), who had statistically higher geometric mean concentrations 
of BPb, BCd, UPb, UCd and UHg (65.89, 1.93, 4.04, 1.43 and 0.37 μg/L, respectively) 
compared with children from the reference town (37.21, 1.07, 2.14, 1.02 and 0.30 μg/L, 
respectively, p < .05). After adjusting confounders, only BPb had a significant negative 
association with IQ (B = -0.10, 95% confidence interval: -0.15 to -0.05, p < .001), which 
indicated that IQ decreased 0.10 points when BPb increased 1 μg/L. Significant negative 
interactions between BAs and BHg, positive interaction between UPb and UCd on IQ were 
observed (p < .10), and BPb <100 μg/L still negatively affected IQ (p < .05). Our findings 
suggest that although only BPb causes a decline in children's IQ when simultaneously 
exposed to these four metal(loid)s at relatively low levels, interactions between metal(loid)s 
on children's IQ should be paid special attention, and the reference standard in China of 
100 μg/L BPb for children above 5 years old should be revised. 
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Trends in urinary arsenic among the U.S. population by drinking water 
source: Results from the National Health and Nutritional Examinations 
Survey 2003-2014. 

Welch B1, Smit E2, Cardenas A3, Hystad P2, Kile ML2. 

Author information 

Abstract 

BACKGROUND:  

In 2001, the United States revised the arsenic maximum contaminant level for public drinking 
water systems from 50µg/L to 10µg/L. This study aimed to examine temporal trends in 
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urinary arsenic concentrations in the U.S. population from 2003 to 2014 by drinking water 
source among individuals aged 12 years and older who had no detectable arsenobetaine - a 
biomarker of arsenic exposure from seafood intake. 

METHODS:  

We examined data from 6 consecutive cycles of the National Health and Nutrition 
Examination Survey (2003-2014; N=5848). Total urinary arsenic (TUA) was calculated by 
subtracting arsenobetaine's limit of detection and detectable arsenocholine from total arsenic. 
Additional sensitivity analyses were conducted using a second total urinary arsenic index 
(TUA2, calculated by adding arsenite, arsenate, monomethylarsonic acid, dimethylarsinic 
acid). We classified drinking water source using 24-h dietary questionnaire data as 
community supply (n=3427), well or rain cistern (n=506), and did not drink tap water 
(n=1060). 

RESULTS:  

Geometric means (GM) of survey cycles were calculated from multivariate regression models 
adjusting for age, gender, race/ethnicity, BMI, income, creatinine, water source, type of water 
consumed, recent smoking, and consumption of seafood, rice, poultry, and juice. Compared to 
2003-2004, adjusted TUA was 35.5% lower in 2013-2014 among the general U.S. 

POPULATION:  

Stratified analysis by smoking status indicated that the trend in lower TUA was only 
consistent among non-smokers. Compared to 2003-2004, lower adjusted TUA was observed 
in 2013-2014 among non-smoking participants who used community water supplies (1.98 vs 
1.16µg/L, p<0.001), well or rain cistern users (1.54 vs 1.28µg/L, p<0.001) and who did not 
drink tap water (2.24 vs 1.53µg/L, p<0.001). Sensitivity analyses showed consistent results 
for participants who used a community water supplier and to a lesser extent those who did not 
drink tap water. However, the sensitivity analysis showed overall exposure stayed the same or 
was higher among well or rain cistern users. Finally, the greatest decrease in TUA was among 
participants within the highest exposure percentiles (e.g. 95th percentile had 34% lower TUA 
in 2013/2014 vs 2003/2004, p<0.001). 

CONCLUSIONS:  

Overall, urinary arsenic levels in the U.S. population declined over a 12-year period that 
encompassed the adoption of the revised Arsenic Rule. The most consistent trends in 
declining exposure were observed among non-smoking individuals using public community 
water systems. These results suggest regulation and prevention strategies to reduce arsenic 
exposures in the U.S. may be succeeding. 

 

Lancet Public Health. 2017 Nov;2(11):e513-e521. doi: 10.1016/S2468-2667(17)30195-0. 

The effect of the Environmental Protection Agency maximum contaminant 
level on arsenic exposure in the USA from 2003 to 2014: an analysis of the 
National Health and Nutrition Examination Survey (NHANES). 

https://www.ncbi.nlm.nih.gov/pubmed/29250608
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Nigra AE1, Sanchez TR1, Nachman KE2,3,4,5, Harvey D6, Chillrud SN7, Graziano JH1, Navas-Acien A1. 

Author information 

Abstract 

Background:  

The current US Environmental Protection Agency (EPA) maximum contaminant level (MCL) 
for arsenic in public water systems (10 µg/L) took effect in 2006. Arsenic is not federally 
regulated in private wells. The impact of the 2006 MCL on arsenic exposure in the US, as 
confirmed through biomarkers, is presently unknown. We evaluated national trends in water 
arsenic exposure in the US, hypothesizing that urinary arsenic levels would decrease over 
time among participants using public water systems but not among those using well water. 
We further estimated the expected number of avoided lung, bladder, and skin cancer cases. 

Methods:  

We evaluated 14,127 participants in the National Health and Nutrition Examination Survey 
(NHANES) 2003-2014 with urinary dimethylarsinate (DMA) and total arsenic available. To 
isolate water exposure, we expanded a residual-based method to remove tobacco and dietary 
contributions of arsenic. We applied EPA risk assessment approaches to estimate the expected 
annual number of avoided cancer cases comparing arsenic exposure in 2013-2014 vs. 2003-
2004. 

Findings:  

Among public water users, fully adjusted geometric means (GMs) of DMA decreased from 
3.01 µg/L in 2003-2004 to 2.49 µg/L in 2013-2014 (17% reduction; 95% confidence interval 
10%, 24%; p-trend<0.01); no change was observed among well water users (p-trend= 0.35). 
Assuming these estimated exposure reductions will remain similar across a lifetime, we 
estimate a reduction of 200 to 900 lung and bladder cancer cases per year depending on the 
approach used. 

Interpretation:  

The decline in urinary arsenic among public water but not private well users in NHANES 
2003-2014 indicates that the implementation of the current MCL has reduced arsenic 
exposure in the US population. Our study supports prior work showing that well water users 
are inadequately protected against drinking water arsenic, and confirms the critical role of 
federal drinking water regulations in reducing toxic exposures and protecting human health. 

Funding:  

This work was supported by the National Institute of Environmental Health Sciences 
(1R01ES025216, R01ES021367, 5P30ES009089 and P42ES010349). A. E. Nigra was 
supported by 5T32ES007322. 
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Mussels and clams from the italian fish market. is there a human exposition 
risk to metals and arsenic? 

Chiesa LM1, Ceriani F1, Caligara M2, Di Candia D3, Malandra R4, Panseri S5, Arioli F1. 

Author information 

Abstract 

Seafood is associated with many beneficial effects on human health. However, the overall 
level of contaminants in biota has increased over the last two centuries and seafood is one of 
the source of oral exposition to contaminants. Therefore, this work aimed to evaluate 
cadmium, lead, mercury, arsenic, chromium and nickel presence in mussels and clams, from 
the Italian market, and the associated risk. The samples were from five different FAO areas. 
Analyses were carried out using inductively-coupled plasms-mass spectrometry. The sample 
concentrations were below the maximum levels stated by Commission Regulation (EC) 
1881/2006, except one mussel sample, which was non-compliant for cadmium 
(2.13 ± 0.20 mg kg-1). For arsenic, nickel and chromium, maximum levels are not stated by 
the European Union. In this study, arsenic ranged from 1.29 to 13.35 mg kg-1 and nickel 
ranged from <LOQ-3.98 mg kg-1, except one sample, whose nickel concentration was 
21.70 mg kg-1. Chromium was found only in 15 samples, with a maximum concentration of 
2.81 ± 0.27 mg kg-1, in one clam sample. Our results indicate that the average Italian 
consumption of molluscs, does not pose a risk for consumers, except nickel, which can cause 
allergic dermatitis in nickel-sensitive individuals. However a particular concern is caused by 
the exposition to As of the 95th percentile consumers: the Hazard Index for skin lesions, was 
>1, and BMDL10 for lung bladder and skin cancer in all mussel samples was overcome, in the 
100% and 25% of mussel and clam samples, respectively. 

 

Stroke. 2018 Jan;49(1):19-26. doi: 10.1161/STROKEAHA.117.018891. Epub 2017 Dec 6. 

Arsenic Exposure in Relation to Ischemic Stroke: The Reasons for 
Geographic and Racial Differences in Stroke Study. 

Tsinovoi CL1, Xun P1, McClure LA1, Carioni VMO1, Brockman JD1, Cai J1, Guallar E1, Cushman M1, 
Unverzagt FW1, Howard VJ1, He K2. 

Author information 

Abstract 

BACKGROUND AND PURPOSE:  

The purpose of this case-cohort study was to examine urinary arsenic levels in relation to 
incident ischemic stroke in the United States. 
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METHODS:  

We performed a case-cohort study nested within the REGARDS (REasons for Geographic 
and Racial Differences in Stroke) cohort. A subcohort (n=2486) of controls was randomly 
sampled within region-race-sex strata while all incident ischemic stroke cases from the full 
REGARDS cohort (n=671) were included. Baseline urinary arsenic was measured by 
inductively coupled plasma-mass spectrometry. Arsenic species, including urinary inorganic 
arsenic and its metabolites monomethylarsonic acid and dimethylarsinic acid, were measured 
in a random subset (n=199). Weighted Cox's proportional hazards models were used to 
calculate hazard ratios and 95% confidence intervals of ischemic stroke by arsenic and its 
species. 

RESULTS:  

The average follow-up was 6.7 years. Although incident ischemic stroke showed no 
association with total arsenic or total inorganic arsenic, for each unit higher level of urinary 
monomethylarsonic acid on a log-scale, after adjustment for potential confounders, ischemic 
stroke risk increased ≈2-fold (hazard ratio=1.98; 95% confidence interval: 1.12-3.50). Effect 
modification by age, race, sex, or geographic region was not evident. 

CONCLUSIONS:  

A metabolite of arsenic was positively associated with incident ischemic stroke in this case-
cohort study of the US general population, a low-to-moderate exposure area. Overall, these 
findings suggest a potential role for arsenic methylation in the pathogenesis of stroke, having 
important implications for future cerebrovascular research. 

 

PLoS One. 2017 Dec 6;12(12):e0188487. doi: 10.1371/journal.pone.0188487. eCollection 2017. 

Arsenic exposure and intestinal microbiota in children from Sirajdikhan, 
Bangladesh. 

Dong X1, Shulzhenko N2, Lemaitre J2, Greer RL2, Peremyslova K1, Quamruzzaman Q3, Rahman M3, 
Hasan OS3, Joya SA3, Golam M3, Christiani DC4, Morgun A1, Kile ML5. 

Author information 

Abstract 

BACKGROUND:  

Arsenic has antimicrobial properties at high doses yet few studies have examined its effect on 
gut microbiota. This warrants investigation since arsenic exposure increases the risk of many 
diseases in which gut microbiota have been shown to play a role. We examined the 
association between arsenic exposure from drinking water and the composition of intestinal 
microbiota in children exposed to low and high arsenic levels during prenatal development 
and early life. 
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RESULTS:  

16S rRNA gene sequencing revealed that children with high arsenic exposure had a higher 
abundance of Proteobacteria in their stool compared to matched controls with low arsenic 
exposure. Furthermore, whole metagenome shotgun sequencing identified 332 bacterial 
SEED functions that were enriched in the high exposure group. A separate model showed that 
these genes, which included genes involved in virulence and multidrug resistance, were 
positively correlated with arsenic concentration within the group of children in the high 
arsenic group. We performed reference free genome assembly, and identified strains of E.coli 
as contributors to the arsenic enriched SEED functions. Further genome annotation of the 
E.coli genome revealed two strains containing two different arsenic resistance operons that 
are not present in the gut microbiome of a recently described European human cohort 
(Metagenomics of the Human Intestinal Tract, MetaHIT). We then performed quantification 
by qPCR of two arsenic resistant genes (ArsB, ArsC). We observed that the expression of 
these two operons was higher among the children with high arsenic exposure compared to 
matched controls. 

CONCLUSIONS:  

This preliminary study indicates that arsenic exposure early in life was associated with altered 
gut microbiota in Bangladeshi children. The enrichment of E.coli arsenic resistance genes in 
the high exposure group provides an insight into the possible mechanisms of how this toxic 
compound could affect gut microbiota. 

 

Toxicol Lett. 2017 Dec 1;284:86-95. doi: 10.1016/j.toxlet.2017.11.032. [Epub ahead of print] 

Role of arsenic exposure in adipose tissue dysfunction and its possible 
implication in diabetes pathophysiology. 

Renu K1, Madhyastha H2, Madhyastha R2, Maruyama M2, Arunachlam S3, V G A4. 

Author information 

Abstract 

Exposure to arsenic in drinking water can stimulate a diverse number of diseases that 
originate from impaired lipid metabolism in adipose and glucose metabolism, leading to 
insulin resistance. Arsenic inhibits differentiation of adipocyte and mediates insulin resistance 
with diminutive information on arsenicosis on lipid storage and lipolysis. This review focused 
on different mechanisms and pathways involved in adipogenesis and lipolysis in adipose 
tissue during arsenic-induced diabetes. Though arsenic is known to cause type2 diabetes 
through different mechanisms, the role of adipose tissue in causing type2 diabetes is still 
unclear. With the existing literature, this review exhibits the effect of arsenic on adipose tissue 
and its signalling events such as SIRT3- FOXO3a signalling pathway, Ras -MAP -AP-1 
cascade, PI(3)-K-Akt pathway, endoplasmic reticulum stress protein, C/EBP homologous 
protein (CHOP10) and GPCR pathway with role of adipokines. There is a need to elucidate 
the different types of adipokines which are involved in arsenic-induced diabetes. The 
exhibited information brings to light that arsenic has negative effects on a white adipose tissue 
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(WAT) by decreasing adipogenesis and enhancing lipolysis. Some of the epidemiological 
studies show that arsenic would causes obesity. Few studies indicate that arsenic might 
induces lipodystrophy condition. Further research is needed to evaluate the mechanistic link 
between arsenic and adipose tissue dysfunction which leads to insulin resistance. 

 

Rev Epidemiol Sante Publique. 2017 Nov;65(6):427-435. doi: 10.1016/j.respe.2017.05.010. Epub 
2017 Oct 27. 

Low-level arsenic exposure during pregnancy and its association with 
postpartum depression: A cohort study of women from Arica, Chile. 

Valdés M1, Hanchey A2, Muñoz MP3, Baumert B2, Iglesias V4. 

Author information 

Abstract 

BACKGROUND:  

While the relationship between inorganic arsenic exposure and psychological impairment has 
been studied previously, the association between low-level arsenic exposure during pregnancy 
and postpartum depression has not yet been examined. The objective is to estimate the 
association between low-level arsenic exposure during pregnancy and the Edinburgh score. 

METHODS:  

A sample of 223 women was collected from five public health services in Arica, Chile. 
Participation was voluntary and written consent was mandatory. Sociodemographic data 
related to arsenic exposure and urine samples for total inorganic arsenic assessments were 
collected during the second trimester. Postpartum depression symptoms were estimated by the 
Edinburgh Postpartum Depression scale. We examined descriptive statistics and ran multiple 
linear regressions. The modifying effect of age and depression history was evaluated 
separately. 

RESULTS:  

The median for total urinary inorganic arsenic was 14.6μg/L (range: 2-69.2μg/L), the median 
for postpartum depression score was 8 points (range: 0-27 points) and 20.6% of women were 
considered as postpartum depressed. For women older than 25years old without depression 
history, the adjusted coefficient for the total urinary natural logarithm of inorganic arsenic in 
multiple linear regressions was -2.51 (95% CI: -4.54, -0.48; P-value=0.02). For women older 
than 25years old with a depression history, this value was 2.09 (95% CI: -0.90, 5.08; P-
value=0.16). 
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CONCLUSIONS:  

In this cohort, the number of children, physical perception, depression history, stressful 
maternity, and age were associated with postpartum depression score. The Edinburgh score 
was associated with inorganic arsenic in women older than 25years without depression 
history. 

Copyright © 2017 Elsevier Masson SAS. All rights reserved. 
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Histopathology of Cervical Cancer and Arsenic Concentration in Well 
Water: An Ecological Analysis. 

Mostafa MG1, Queen ZJ2, Cherry N3. 

Author information 

Abstract 

Arsenic in drinking water is causally linked with cancer of the skin, lung, and urinary bladder, 
but there is very little data on a possible role for arsenic in the etiology of cervical cancer, a 
disease in which human papilloma virus is held to be a necessary but not sufficient cause. All 
histopathology results from cervical specimens from the National Institute of Cancer Research 
and Hospital (NICRH), Dhaka (1997-2015), and the Anowara Medical Services (2003-2015), 
both serving the whole of Bangladesh, were classified by cell type. Arsenic concentrations in 
well water in the thana of residence were estimated from systematic sampling carried out by 
the British Geological Survey. In a case-referent analysis arsenic estimates for cases of 
cervical cancer were compared with those found to have benign lesions. In this study, 3464 
NICRH (CH) cervical specimens and 30,050 community medical service (CMS) specimens 
were available: 3329 (CH) and 899 (CMS) were recorded as malignant. Most were squamous 
cell carcinoma, of which 4.9% were poorly differentiated. Overall, there was no increase in 
cervical cancer with increasing arsenic concentration. Among those with squamous cell 
histology, a strong dose response was seen for poorly differentiated cancer with increasing 
arsenic exposure. The odds ratio increased monotonically, compared with exposure <10 μg/L, 
from 1.58 at 10 < 50 μg/L to 8.11 at >200 μg/L (p < 0.001). Given the high proportion of 
Bangladeshis using drinking water containing >50 μg/L of arsenic, the evidence that arsenic is 
implicated in cancer grade suggests a need for further investigation and the introduction of 
cervical screening in high arsenic areas. 

Toxicol Sci. 2017 Dec 1;160(2):193-204. doi: 10.1093/toxsci/kfx174. 

The Effects of an Environmentally Relevant Level of Arsenic on the Gut 
Microbiome and Its Functional Metagenome. 

Chi L1, Bian X1, Gao B1,2, Tu P1, Ru H3, Lu K1. 
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Author information 

Abstract 

Multiple environmental factors induce dysbiosis in the gut microbiome and cause a variety of 
human diseases. Previously, we have first demonstrated that arsenic alters the composition of 
the gut microbiome. However, the functional impact of arsenic on the gut microbiome has not 
been adequately assessed, particularly at environmentally relevant concentrations. In this 
study, we used 16S rRNA sequencing and metagenomics sequencing to investigate how 
exposure to 100 ppb arsenic for 13 weeks alters the composition and functional capacity of the 
gut microbiome in mice. Arsenic exposure altered the alpha and beta diversities as well as the 
composition profile of the gut microbiota. Metagenomics data revealed that the abundances of 
genes involved in carbohydrate metabolism, especially pyruvate fermentation, short-chain 
fatty acid synthesis, and starch utilization, and were significantly changed. Moreover, 
lipopolysaccharide biosynthesis genes, multiple stress response genes, and DNA repair genes 
were significantly increased in the gut microbiome of arsenic-exposed mice. The genes 
involved in the production or processing of multiple vitamins, including folic acid and 
vitamins B6, B12, and K2, were also enriched in arsenic-treated mice. In, addition, genes 
involved in multidrug resistance and conjugative transposon proteins were highly increased 
after treatment with arsenic. In conclusion, we demonstrate that arsenic exposure, at an 
environmentally relevant dose, not only perturbed the communal composition of the gut 
microbiome but also profoundly altered a variety of important bacterial functional pathways. 

 

Arch Environ Contam Toxicol. 2018 Jan 3. doi: 10.1007/s00244-017-0495-5. [Epub ahead of print] 

Mercury Levels in Fish for Human Consumption from the Southeast Gulf 
of California: Tissue Distribution and Health Risk Assessment. 

Martínez-Salcido AI1, Ruelas-Inzunza J2, Gil-Manrique B1, Nateras-Ramírez O1, Amezcua F3. 

Author information 

Abstract 

We assessed human health risk due to mercury (Hg) concentrations in fish from three coastal 
lagoons (Urías, Huizache, and Teacapán) in the SE Gulf of California. We also determined 
Hg distribution in muscle and liver of analyzed ichthyofauna and compared the results among 
studied areas according to tissue, season, and lagoon system by using multivariate analyses. 
Levels of Hg in most of the analyzed fish followed the sequence liver > muscle. The highest 
Hg levels in muscle (2.80 µg g-1 dw) and liver (9.51 µg g-1 dw) were measured in Cynoscion 
reticulatus and Pomadasys macracanthus, respectively, although according to the multivariate 
analyses, statistical differences of Hg concentrations were not found according to the season 
and the tissue but were found according to the system. It seems that the higher concentrations 
were associated with areas where the hydrological regime is lower. With respect to health risk 
assessment, the highest hazard quotients were estimated for Cynoscion reticulatus (0.45) and 
Stellifer furthii (0.29) from Urías and Pomadasys macracanthus (0.35) from Huizache. None 
of the studied fish represent a risk for consumers in terms of Hg levels in the edible portion. 
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Arch Environ Contam Toxicol. 2018 Jan 3. doi: 10.1007/s00244-017-0495-5. [Epub ahead of print] 

 

Chemosphere. 2017 Dec 28;196:53-57. doi: 10.1016/j.chemosphere.2017.12.137. [Epub ahead of 
print] 

Assessment of mercury content in Panga (Pangasius hypophthalmus). 

Rodríguez M1, Gutiérrez ÁJ2, Rodríguez N1, Rubio C1, Paz S1, Martín V3, Revert C4, Hardisson A1. 

Author information 

Abstract 

Panga (Pangasius hypophthalmus), originating from Vietnam, is one of the most consumed 
fish because of its low cost, mild taste and presentation (fillets without skin and bones). 
Nevertheless, due to the high levels of contamination of the rivers where it lives, and to the 
fact that the panga is a predator, whereby it will accumulate a higher mercury concentration, 
the main objectives of the present study were to evaluate the toxic risk from mercury 
ingestion as a result of the consumption of this fish. A total of 80 frozen panga samples 
natural and marinade from different commercial establishments have been analyzed using 
cold vapour atomic absorption spectrophotometry (CV-AAS). The results obtained show a 
wide range of mercury concentrations between 0.10 and 0.69 mg/kg, with an average value of 
0.22 mg/kg. In addition, it has been found that the average mercury concentration in the 
marinated presentation (0.18 mg/kg) is higher than that obtained in the natural panga 
(0.16 mg/kg). However, no significant differences were found between commercial 
establishments or in the presentation formats, with the conclusion that they did not influence 
the mercury content in the samples. Assuming a weekly consumption of 350 g of panga, the 
contribution rate to Tolerable Weekly Intake (TWI) of mercury (4 μg/kg bw/week) is 32% and 
27.5% for women and men, respectively. Based on the results obtained in this study, an 
exhaustive control of the mercury content in this type of fish is necessary. In addition, a 
consumption restriction to children will be established. 

 

J Public Health Res. 2017 Oct 9;6(3):1097. doi: 10.4081/jphr.2017.1097. eCollection 2017 Dec 13. 

The evaluation of total mercury and arsenic in skin bleaching creams 
commonly used in Trinidad and Tobago and their potential risk to the 
people of the Caribbean. 

Mohammed T1, Mohammed E1, Bascombe S1. 

Author information 
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Background. Skin lightening is very popular among women and some men of the Caribbean, 
and its popularity appears to be growing. The lightening of skin colour is done to produce a 
lighter complexion which is believed to increase attractiveness, social standing and improves 
one's potential of being successful. Design and Methods. Fifteen (15) common skin lightening 
creams found in pharmacies and cosmetic retailers throughout Trinidad and Tobago were 
evaluated for Mercury by Cold Vapor Atomic Absorption Spectrophotometry (CVAAS) and 
Arsenic by Hydride Generation Atomic Absorption Spectrophotometry (HGAAS). The results 
obtained were compared to global standards and previous research. Results. Fourteen (14) of 
the fifteen samples analysed contained Mercury in the range of 0.473 Î¼g/g to 0.766 Î¼g/g. 
One sample had a Mercury content of 14,507.74±490.75 Î¼g/g which was over 14,000 times 
higher than the USFDA limit for mercury in cosmetics of 1 Î¼g/g. All samples contained 
Arsenic in the range 1.016 Î¼g/g to 6.612 Î¼g/g, which exceeds the EU limit for cosmetics of 
0 Î¼g/g. Conclusions. All the samples analysed contained significant amounts of Mercury and 
Arsenic and none of them can be considered safe for prolonged human use. The samples that 
contained Mercury levels which were lower than the USFDA limit contained Arsenic levels 
which exceeded the EU standard of 0 Î¼g/g in cosmetics. The popularity of these skin 
lightening creams in the Caribbean region places the population at elevated risk of chronic 
Mercury and Arsenic poisoning and possibly acute Mercury Poisoning. 

 

Environ Res. 2017 Dec 26;162:63-73. doi: 10.1016/j.envres.2017.12.018. [Epub ahead of print] 

What's hot about mercury? Examining the influence of climate on mercury 
levels in Ontario top predator fishes. 

Chen MM1, Lopez L1, Bhavsar SP2, Sharma S3. 

Author information 

Abstract 

Mercury (Hg) levels in Ontario top predator fishes have been increasing in recent decades. 
These increases may be a result of many additive factors, including global climate change. 
Only recently has research been conducted on how climate change may impact Hg levels in 
freshwater fishes at large-scales. We examined the relationship between Hg trends and (1) 
local weather, (2) large-scale climate drivers, and (3) anthropogenic Hg emissions, in native 
cool water (walleye and northern pike) and warm water (smallmouth bass and largemouth 
bass) predatory fishes in Ontario, Canada, for historical (1970-1992) and recent (1993-2014) 
time periods. For each fish species studied, > 25% of Ontario's secondary watersheds shifted 
from historically declining to recently increasing fish Hg trends, and ≥ 50% of watersheds 
experienced increasing trends between 1993 and 2014. Recent fish Hg increased at up to 
0.20µg/g/decade; which were significant (p < 0.05) for walleye, northern pike and 
smallmouth bass. Multiple linear regressions revealed a complex interplay of local weather, 
large-scale climate drivers, and anthropogenic Hg emissions influencing fish Hg levels. 
Recent Hg levels for walleye and largemouth bass increased with changes in global climate 
drivers, while higher precipitation influenced smallmouth bass Hg levels the most. Walleye 
Hg levels increased during the positive phases of global climate drivers, reflecting the local 
influence of local temperatures and precipitation indirectly. Differentiating the effects of 
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climate-related parameters and emissions is increasingly crucial to assess how changing 
multiple environmental stressors may impact health of wildlife and humans consuming fish. 

 

Ecotoxicol Environ Saf. 2017 Dec 19;150:116-122. doi: 10.1016/j.ecoenv.2017.12.021. [Epub ahead of 
print] 

 

PLoS One. 2017 Dec 21;12(12):e0188758. doi: 10.1371/journal.pone.0188758. eCollection 2017. 

Presenting information on regulation values improves the public's sense of 
safety: Perceived mercury risk in fish and shellfish and its effects on 
consumption intention. 

Murakami M1, Suzuki M2, Yamaguchi T3. 

Author information 

Abstract 

Risk communication aims to promote health and understanding through information 
exchange; however, explanations regarding the basis of regulation values for the public are 
insufficient. Moreover, it is unclear how information presentation affects the public's sense of 
safety and their consumption intentions. We first investigated the relationship between 
perception of mercury-risk in fish and shellfish and individual attributes and knowledge. We 
then examined how presenting information on regulation values and primary factors regarding 
perception affected sense of safety toward regulations and food-consumption intentions. An 
online survey was conducted with Japanese individuals (N = 1148). Respondents were 
randomly assigned to one of three groups based on the presentation level of regulation values. 
People who frequently consumed tuna had a high perception of dread risk of mercury. This 
suggests that the dread risk perception of mercury does not determine tuna-type consumption 
behavior; rather, individuals' consumption behavior determines dread risk perception of 
mercury. Among those with high tuna-type consumption, those receiving information that a 
safety factor of 10 times had been considered showed a significantly greater sense of safety 
than did the group that was not presented with information on regulation values (odds ratio 
(95% confidence interval): 2.04 (1.18-3.53), p < 0.05). However, presentation of regulation 
values showed a weak but significantly positive correlation with excessive intake of tuna-type 
fish (odds ratio: 2.95 (0.93-9.32), p < 0.10). Presenting the information on regulation values 
increases sense of safety; however, it may also lead to excessive intake. 

 

Environ Sci Pollut Res Int. 2017 Dec 15. doi: 10.1007/s11356-017-0905-2. [Epub ahead of print] 

Associations between total mercury and methyl mercury exposure and 
cardiovascular risk factors in US adolescents. 

Zhang Y1, Xu C1, Fu Z1,2, Shu Y1, Zhang J1,3, Lu C1,3, Mo X4. 
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Author information 

Abstract 

Low levels of chronic heavy metal exposure are associated with a range of adverse health 
effects. However, whether total blood mercury (Hg) and methyl mercury (MeHg) exposure 
affect risk factors for cardiovascular disease (CVD) in adolescents remains unclear. The 
associations between CVD risk factors and total blood Hg and MeHg in adolescents were 
evaluated using data from the National Health and Nutrition Examination Survey (NHANES), 
2011-2012. Data for 1129 adolescents (age 12-19 years) who participated in the US NHANES 
2011-2012 were analyzed. A multivariate linear regression was performed to investigate the 
associations between CVD risk factors and blood Hg and MeHg concentrations. We identified 
a strong positive association between blood Hg and MeHg and total cholesterol in adolescents 
in adjusted model. No associations with other CVD risk factors were found in the overall 
population. In the gender-stratified generalized linear models, girls with the highest MeHg 
levels demonstrated a 4.22% (95% CI 0.80%, 7.76%) greater increase in serum total 
cholesterol (P for trend = 0.029) when compared with girls with the lowest MeHg levels. Our 
findings suggest that blood MeHg may be positively associated with total cholesterol in 
adolescent girls. More research is needed to verify this association and to elucidate its 
underlying mechanisms. 

J Korean Med Sci. 2018 Jan 8;33(2):e9. doi: 10.3346/jkms.2018.33.e9. 

 

Br J Nutr. 2017 Dec 6:1-8. doi: 10.1017/S0007114517003191. [Epub ahead of print] 

Associations of the serum long-chain n-3 PUFA and hair mercury with 
resting heart rate, peak heart rate during exercise and heart rate recovery 
after exercise in middle-aged men. 

Tajik B1, Kurl S1, Tuomainen TP1, Savonen K2, Virtanen JK1. 

Author information 

Abstract 

Long-chain n-3 PUFA from fish have been associated with lower risk of CVD. Fish may also 
contain methylmercury, which may attenuate the inverse associations of the long-chain n-3 
PUFA. However, the mechanisms underlying these associations are not fully known. We 
evaluated the associations of the serum long-chain n-3 PUFA (EPA, DPA and DHA) and hair 
Hg with resting heart rate (HR), peak HR during cycle ergometer exercise and HR recovery 
after exercise. A total of 1008 men from the population-based Kuopio Ischaemic Heart 
Disease Risk Factor Study, aged 42-60 years and free of CVD, were studied. After 
multivariate-adjustments in ANCOVA, higher serum total long-chain n-3 PUFA 
concentration was associated with lower resting HR (extreme-quartile difference 2·2 
beats/min; 95 % CI 0·2, 4·1, P trend across quartiles=0·02), but not with peak HR or HR 
recovery. Associations were generally similar when EPA, DPA and DHA were evaluated 
individually, except for DPA, which was also associated with better HR recovery after 

https://www.ncbi.nlm.nih.gov/pubmed/29247408
https://www.ncbi.nlm.nih.gov/pubmed/29215818
https://www.ncbi.nlm.nih.gov/pubmed/29208059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tajik%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29208059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurl%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29208059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuomainen%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=29208059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savonen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29208059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Virtanen%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=29208059
https://www.ncbi.nlm.nih.gov/pubmed/29208059


21 
 

exercise (extreme-quartile difference 2·1 beats/min; 95 % CI 0·1, 4·2, P trend=0·06). Higher 
hair Hg content had a trend towards lower peak HR after adjusting for the long-chain n-3 
PUFA (P trend=0·05), but it only slightly attenuated the associations of the serum long-chain 
n-3 PUFA with HR. These findings suggest that higher serum long-chain n-3 PUFA 
concentrations are associated with lower resting HR in middle-aged men from Eastern 
Finland, which may partially explain the potential cardioprotective effect of fish intake. 

 

J Prev Med Public Health. 2017 Nov;50(6):377-385. doi: 10.3961/jpmph.17.099. 

Mercury Exposure in Association With Decrease of Liver Function in 
Adults: A Longitudinal Study. 

Choi J1, Bae S1, Lim H1, Lim JA1, Lee YH1, Ha M1, Kwon HJ1. 

Author information 

Abstract 

Objectives:  

Although mercury (Hg) exposure is known to be neurotoxic in humans, its effects on liver 
function have been less often reported. The aim of this study was to investigate whether total 
Hg exposure in Korean adults was associated with elevated serum levels of the liver enzymes 
aspartate aminotransferase (AST), alanine transaminase (ALT), and gamma-
glutamyltransferase (GGT). 

Methods:  

We repeatedly examined the levels of total Hg and liver enzymes in the blood of 508 adults 
during 2010-2011 and 2014-2015. Cross-sectional associations between levels of blood Hg 
and liver enzymes were analyzed using a generalized linear model, and nonlinear 
relationships were analyzed using a generalized additive mixed model. Generalized estimating 
equations were applied to examine longitudinal associations, considering the correlations of 
individuals measured repeatedly. 

Results:  

GGT increased by 11.0% (95% confidence interval [CI], 4.5 to 18.0%) in women and 8.1% 
(95% CI, -0.5 to 17.4%) in men per doubling of Hg levels, but AST and ALT were not 
significantly associated with Hg in either men or women. In women who drank more than 2 or 
3 times per week, AST, ALT, and GGT levels increased by 10.6% (95% CI, 4.2 to 17.5%), 
7.7% (95% CI, 1.1 to 14.7%), and 37.5% (95% CI,15.2 to 64.3%) per doubling of Hg levels, 
respectively, showing an interaction between blood Hg levels and drinking. 
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Conclusions:  

Hg exposure was associated with an elevated serum concentration of GGT. Especially in 
women who were frequent drinkers, AST, ALT, and GGT showed a significant increase, with 
a significant synergistic effect of Hg and alcohol consumption. 

 

PLoS One. 2017 Dec 5;12(12):e0189169. doi: 10.1371/journal.pone.0189169. eCollection 2017. 

Predictors of mercury, lead, cadmium and antimony status in Norwegian 
never-pregnant women of fertile age. 

Fløtre CH1, Varsi K2, Helm T1, Bolann B2,3, Bjørke-Monsen AL2. 

Author information 

Abstract 

BACKGROUND:  

The toxic trace elements mercury (Hg), lead (Pb), cadmium (Cd) and antimony (Sb) are 
transferred over the placenta to the fetus and secreted into the breastmilk. All four elements 
bioaccumulate in the body and as maternal age at delivery is increasing in industrialized 
countries, the burden of toxic trace elements in never-pregnant women of fertile age is of 
concern. 

METHODS:  

Healthy, never-pregnant women aged 18 to 40 years (n = 158) were recruited between June 
2012 and March 2015 in Bergen, Norway. Clinical data were collected and non-fasting 
venous blood samples were analyzed for whole blood Hg, Pb and Cd and serum Sb by ICP-
MS and related to diet and life style factors. 

RESULTS:  

In a multiple linear regression model, increasing age was associated with higher levels of Hg 
and Sb, but diet and life style factors were more important predictors. Median whole blood Hg 
was increased by a factor of 70 in women who had fish for dinner ≥1/week, compared to 
women who rarely or never ate fish (p<0.001). Alcohol intake was the strongest predictor for 
whole blood Pb, while use of tobacco was the strongest predictor for whole blood Cd. Being a 
vegetarian was associated with lower levels of both Hg and Sb. 

CONCLUSIONS:  

As toxic trace elements tend to bioaccumulate in the body, increasing maternal age at delivery 
may represent a threat to the next generation. In a group of healthy Norwegian never-pregnant 
women, age contributed to Hg and Sb levels, but diet and life style factors were stronger 
determinants of whole blood Hg, Pb, Cd and serum Sb levels. Continuous public actions are 
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needed to reduce modifiable and preventable sources of potentially deleterious toxins to 
minimize the exposure in children and fertile women. 

 

Int J Environ Res Public Health. 2017 Nov 23;14(12). pii: E1437. doi: 10.3390/ijerph14121437. 

Dietary Intake of Cadmium, Lead and Mercury and Its Association with 
Bone Health in Healthy Premenopausal Women. 

Lavado-García JM1, Puerto-Parejo LM2, Roncero-Martín R3, Moran JM4, Pedrera-Zamorano JD5, Aliaga 
IJ6, Leal-Hernández O7, Canal-Macias ML8. 

Author information 

Abstract 

The bone is one of the relevant target organs of heavy metals, and heavy metal toxicity is 
associated with several degenerative processes, such osteoporosis and bone mineral 
alterations, that could lead to fractures. We aimed to study a presumed relationship between 
bone density, evaluated by quantitative bone ultrasound (QUS), dual-energy X-ray 
absorptiometry (DXA) and peripheral quantitative computed tomography (pQCT) and the 
dietary intake of cadmium, lead and mercury in healthy premenopausal women. A total of 158 
healthy, non-smoking, premenopausal women were incorporated into the study. A validated 
food frequency questionnaire (FFQ) was administered to assess intake during the preceding 
seven days. The median predicted dietary cadmium intake among the 158 women studied was 
25.29 μg/day (18.62-35.00) and 2.74 μg/kg body weight/week (b.w./w) (1.92-3.83). Dietary 
lead intake was 43.85 μg/day (35.09-51.45) and 4.82 μg/kg b.w./w (3.67-6.13). The observed 
dietary mercury intake was 9.55 μg/day (7.18-13.57) and 1.02 μg/kg b.w./w (0.71-1.48). 
Comparisons, in terms of heavy metal intake, showed no significant results after further 
adjusting for energy intake. No statistically significant correlations between heavy metal 
intake and the QUS, DXA and pQCT parameters were observed. Levels of dietary exposure 
of cadmium, lead and mercury were mostly within the recommendations. We did not find 
associations between the QUS, DXA and pQCT parameters and the dietary intake of the 
studied heavy metals in healthy premenopausal women. 

 

Environ Int. 2017 Nov 14. pii: S0160-4120(17)31561-1. doi: 10.1016/j.envint.2017.11.001. [Epub 
ahead of print] 

Placental transfer and levels of mercury, selenium, vitamin E, and 
docosahexaenoic acid in maternal and umbilical cord blood. 
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Methylmercury (MeHg) is a neurotoxicant known to affect the developing fetal brain as a 
sensitive target organ. As most mercury (Hg) in blood is MeHg, total mercury (THg) levels in 
blood are used to estimate the body burden of MeHg. The nutrients selenium (Se), vitamin E, 
and docosahexaenoic acid (DHA) are protective against MeHg toxicity. We compared 
maternal and cord blood concentrations of biochemical substances, THg and Se, vitamin E, 
DHA, and other elements, fatty acids, and amino acids in 54 Japanese mother-newborn pairs 
to elucidate the fetal risk of MeHg toxicity. Cord blood had higher hematocrit and amino acid 
values and lower concentrations of lipid components, including fatty acids compared with 
maternal blood. THg levels in cord blood (7.26ng/g) were 1.9 times higher than levels in 
maternal blood (3.79ng/g). Se concentrations in cord blood (176ng/g) were slightly higher 
than concentrations in maternal blood (156ng/g). Levels of vitamin E (0.31mg/dL) and DHA 
(58.8μg/mL) in cord blood were much lower than levels in maternal blood (1.38mg/dL and 
147μg/mL, respectively). The ratios of Se/THg, vitamin E/THg, and DHA/THg in cord blood 
were lower than ratios in maternal blood. These results suggest that fetuses are at higher risk 
to MeHg toxicity. 

 

Sci Eng Ethics. 2017 Dec;23(6):1691-1718. doi: 10.1007/s11948-017-9983-2. 

Systematic Assessment of Research on Autism Spectrum Disorder (ASD) 
and Mercury Reveals Conflicts of Interest and the Need for Transparency 
in Autism Research. 

Kern JK1, Geier DA2, Deth RC3, Sykes LK4, Hooker BS5, Love JM4, Bjørklund G6, Chaigneau CG4, Haley 
BE7, Geier MR2. 
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Abstract 

Historically, entities with a vested interest in a product that critics have suggested is harmful 
have consistently used research to back their claims that the product is safe. Prominent 
examples are: tobacco, lead, bisphenol A, and atrazine. Research literature indicates that 
about 80-90% of studies with industry affiliation found no harm from the product, while only 
about 10-20% of studies without industry affiliation found no harm. In parallel to other 
historical debates, recent studies examining a possible relationship between mercury (Hg) 
exposure and autism spectrum disorder (ASD) show a similar dichotomy. Studies sponsored 
and supported by industry or entities with an apparent conflict of interest have most often 
shown no evidence of harm or no "consistent" evidence of harm, while studies without such 
affiliations report positive evidence of a Hg/autism association. The potentially causal 
relationship between Hg exposure and ASD differs from other toxic products since there is a 
broad coalition of entities for whom a conflict of interest arises. These include influential 
governmental public health entities, the pharmaceutical industry, and even the coal burning 
industry. This review includes a systematic literature search of original studies on the 
potential relationship between Hg and ASD from 1999 to August 2015, finding that of the 
studies with public health and/or industry affiliation, 86% reported no relationship between 
Hg and ASD. However, among studies without public health and/or industry affiliation, only 
21% find no relationship between Hg and ASD. The discrepancy in these results suggests a 
bias indicative of a conflict of interest. 
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Blood mercury concentration, fish consumption and anthropometry in 
Chinese children: A national study. 

Gao ZY1, Li MM1, Wang J1, Yan J1, Zhou CC1, Yan CH2. 
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Abstract 

OBJECTIVE:  

This study sought to obtain national cross-sectional data for blood mercury levels and risk 
factors for mercury exposure in Chinese children aged 0 to 6years to provide evidence to 
support preventive measures for reducing childhood blood mercury levels. 

METHODS:  

A multi-stage, stratified, clustered random sampling survey was conducted May 2013-Mar 
2015. Shanghai, Jilin, Shanxi, Guangdong, Qinghai, Yunnan and Hubei, which are located in 
seven different geographical regions in China, were selected as the study field. A total of 
14,202 children aged 0-6years participated in the study. Whole-blood venous samples (3ml) 
were collected from the subjects for mercury exposure assessment. The DMA-80 was applied 
for mercury detection, and a health questionnaire gathering information on related 
confounders was completed by the subjects' parents of the subjects after they received 
guidance from the investigators. A general linear model was used for the primary descriptive 
statistical analysis. Odds ratios (ORs) and 95%CIs for the risk factors were estimated using 
unconditional logistic regression. 

RESULTS:  

A total of 14,202 eligible samples were collected. The mean mercury level was 1.39μg/L. 
Other results were as follows: median 1.23μg/L, p25 0.86μg/L, p75 1.73μg/L, and GM 
1.10μg/L. Of the seven geographical regions, Qinghai, in northwestern China, had a median 
mercury level of 0.37μg/L, which was significantly lower than the mercury level in 
Guangdong, in southeastern China (2.01μg/L). The median blood mercury level of children in 
suburban areas was 1.34μg/L, which was remarkably higher than that of children in rural 
areas (1.09μg/L). Dichotomous subgroups were generated using the median mercury 
concentration. Unconditional logistic regression analysis revealed that fish consumption may 
contribute to increased blood mercury levels (p<0.05). Additionally, we observed 
significantly positive associations between mercury concentrations and the children's 
anthropometric characteristics (BMI; p<0.05). 

CONCLUSIONS:  

Blood mercury concentrations among Chinese children aged 0-6years were considered low, 
and children who consumed more marine fish, freshwater fish and shellfish tended to have 
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higher mercury concentrations. Our study suggests that children's growth is likely affected by 
the positive effects of mercury, which may have implications concerning the positive effects 
of fish consumption. 

 

J Family Reprod Health. 2017 Jun;11(2):97-103. 

Association of Blood and Seminal Plasma Cadmium and Lead Levels With 
Semen Quality in Non-Occupationally Exposed Infertile Men in Abakaliki, 
South East Nigeria. 

Famurewa AC1, Ugwuja EI2. 

Author information 

Abstract 

Objective: To evaluate association of blood and seminal plasma lead and cadmium with 
sperm quality of non-occupationally exposed male partners of couples with infertility. 
Materials and methods: A cross-sectional study was conducted on 75 men aged 20-45 years 
(mean = 37.1 ± 7.0 yrs.) with infertility recruited from the Fertility Clinic of a hospital in 
Abakaliki. Sperm count done in accordance with the WHO guidelines was used to classify the 
participants as normospamia, oligospermia and azospermia. Atomic absorption 
spectrophotometer was used to determine lead and cadmium levels in plasma from blood and 
semen. Results: There were 15 azospermics, 22 oligospermics and 36 normospermics. 
Seminal and blood plasma cadmium as well as blood plasma lead were significantly (p < 
0.01) higher in azospermic and oligospermic men compared to normospermic men. However, 
while seminal plasma lead was significantly (p < 0.05) higher in oligospermic and 
normospernic men than in azospermic men, the seminal plasma lead was comparable between 
oligospermic and normospermic men. Significant inverse associations (p < 0.01) were found 
between blood and seminal cadmium levels and sperm count, motility and morphology; blood 
lead was inversely correlated with sperm count only. Conclusion: The study suggests that 
environmental exposure to cadmium and lead may contribute to development of poor sperm 
quality and infertility in men of reproductive age in Nigeria. 
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Importance:  

Lead is a neurotoxin with well-documented effects on health. Research suggests that lead may 
be associated with criminal behavior. This association is difficult to disentangle from low 
socioeconomic status, a factor in both lead exposure and criminal offending. 

Objective:  

To test the hypothesis that a higher childhood blood lead level (BLL) is associated with 
greater risk of criminal conviction, recidivism (repeat conviction), conviction for violent 
offenses, and variety of self-reported criminal offending in a setting where BLL was not 
associated with low socioeconomic status. 

Design, Setting, and Participants:  

A total of 553 individuals participated in a prospective study based on a population-
representative cohort born between April 1, 1972, and March 31, 1973, from New Zealand; 
the Dunedin Multidisciplinary Health and Development Study observed participants to age 38 
years (December 2012). Statistical analysis was performed from November 10, 2016, to 
September 5, 2017. 

Exposures:  

Blood lead level measured at age 11 years. 

Main Outcomes and Measures:  

Official criminal conviction cumulative to age 38 years (data collected in 2013), single 
conviction or recidivism, conviction for nonviolent or violent crime, and self-reported variety 
of crime types at ages 15, 18, 21, 26, 32, and 38 years. 

Results:  

Participants included 553 individuals (255 female and 298 male participants) who had their 
blood tested for lead at age 11 years. The mean (SD) BLL at age 11 years was 11.01 (4.62) 
μg/dL. A total of 154 participants (27.8%) had a criminal conviction, 86 (15.6%) had 
recidivated, and 53 (9.6%) had a violent offense conviction. Variety scores for self-reported 
offending ranged from 0 to 10 offense types at each assessment; higher numbers indicated 
greater crime involvement. Self-reported offending followed the well-established age-crime 
curve (ie, the mean [SD] variety of self-reported offending increased from 1.99 [2.82] at age 
15 years to its peak of 4.24 [3.15] at age 18 years and 4.22 [3.02] at age 21 years and declined 
thereafter to 1.10 [1.59] at age 38 years). Blood lead level was a poor discriminator between 
no conviction and conviction (area under the curve, 0.58). Overall, associations between BLL 
and conviction outcomes were weak. The estimated effect of BLL was lower for recidivism 
than for single convictions and lower for violent offending than for nonviolent offending. 
Sex-adjusted associations between BLL reached statistical significance for only 1 of the 6 
self-reported offending outcomes at age 15 years (r = 0.10; 95% CI, 0.01-0.18; P = .02). 
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Conclusions and Relevance:  

This study overcomes past limitations of studies of BLL and crime by studying the 
association in a place and time where the correlation was not confounded by childhood 
socioeconomic status. Findings failed to support a dose-response association between BLL 
and consequential criminal offending. 

 

Sci Total Environ. 2017 Dec 19;624:621-627. doi: 10.1016/j.scitotenv.2017.12.091. [Epub ahead of 
print] 

Hearing loss in children with e-waste lead and cadmium exposure. 

Liu Y1, Huo X2, Xu L1, Wei X3, Wu W3, Wu X3, Xu X4. 
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Abstract 

Environmental chemical exposure can cause neurotoxicity and has been recently linked to 
hearing loss in general population, but data are limited in early life exposure to lead (Pb) and 
cadmium (Cd) especially for children. We aimed to evaluate the association of their exposure 
with pediatric hearing ability. Blood Pb and urinary Cd were collected form 234 preschool 
children in 3-7years of age from an electronic waste (e-waste) recycling area and a reference 
area matched in Shantou of southern China. Pure-tone air conduction (PTA) was used to test 
child hearing thresholds at frequencies of 0.25, 0.5, 1, 2, 4 and 8kHz. A PTA≥25dB was 
defined as hearing loss. A higher median blood Pb level was found in the exposed group 
(4.94±0.20 vs 3.85±1.81μg/dL, p<0.001), while no significance was found for creatinine-
adjusted Cd. Compared with the reference group, the exposed group had a higher prevalence 
of hearing loss (28.8% vs 13.6%, p<0.001). The PTA in the left, right and both ears, and 
hearing thresholds at average low and high frequency, and single frequency of 0.5, 1 and 
2kHz were all increased in the exposed group. Positive correlations of child age and nail 
biting habit with Pb, and negative correlations of parent education level and child washing 
hands before dinner with Pb and Cd exposure were observed. Logistic regression analyses 
showed the adjusted OR of hearing loss for Pb exposure was 1.24 (95% CI: 1.029, 1.486). 
Our data suggest that early childhood exposure to Pb may be an important risk factor for 
hearing loss, and the developmental auditory system might be affected in e-waste polluted 
areas. 
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distribution and tissue-specific subcellular localization in target organs. 
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Author information 

Abstract 

BACKGROUND:  

Lead is well known environmental pollutant, which can cause toxic effects in multiple organ 
systems. However, the influence of lead oxide nanoparticles, frequently emitted to the 
environment by high temperature technological processes, is still concealed. Therefore, we 
investigate lead oxide nanoparticle distribution through the body upon their entry into lungs 
and determine the microscopic and ultramicroscopic changes caused by the nanoparticles in 
primary and secondary target organs. 

METHODS:  

Adult female mice (ICR strain) were continuously exposed to lead oxide nanoparticles (PbO-
NPs) with an average concentration approximately 106 particles/cm3 for 6 weeks (24 h/day, 
7 days/week). At the end of the exposure period, lung, brain, liver, kidney, spleen, and blood 
were collected for chemical, histological, immunohistochemical and electron microscopic 
analyses. 

RESULTS:  

Lead content was found to be the highest in the kidney and lungs, followed by the liver and 
spleen; the smallest content of lead was found in brain. Nanoparticles were located in all 
analysed tissues and their highest number was found in the lung and liver. Kidney, spleen and 
brain contained lower number of nanoparticles, being about the same in all three organs. 
Lungs of animals exposed to lead oxide nanoparticles exhibited hyperaemia, small areas of 
atelectasis, alveolar emphysema, focal acute catarrhal bronchiolitis and also haemostasis with 
presence of siderophages in some animals. Nanoparticles were located in phagosomes or 
formed clusters within cytoplasmic vesicles. In the liver, lead oxide nanoparticle exposure 
caused hepatic remodeling with enlargement and hydropic degeneration of hepatocytes, 
centrilobular hypertrophy of hepatocytes with karyomegaly, areas of hepatic necrosis, 
occasional periportal inflammation, and extensive accumulation of lipid droplets. 
Nanoparticles were accumulated within mitochondria and peroxisomes forming aggregates 
enveloped by an electron-dense mitochondrial matrix. Only in some kidney samples, we 
observed areas of inflammatory infiltrates around renal corpuscles, tubules or vessels in the 
cortex. Lead oxide nanoparticles were dispersed in the cytoplasm, but not within cell 
organelles. There were no significant morphological changes in the spleen as a secondary 
target organ. Thus, pathological changes correlated with the amount of nanoparticles found in 
cells rather than with the concentration of lead in a given organ. 

CONCLUSIONS:  

Sub-chronic exposure to lead oxide nanoparticles has profound negative effects at both 
cellular and tissue levels. Notably, the fate and arrangement of lead oxide nanoparticles were 
dependent on the type of organs. 

Am J Med. 2017 Dec 13. pii: S0002-9343(17)31224-X. doi: 10.1016/j.amjmed.2017.11.031. [Epub 
ahead of print] 
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Buenz EJ1, Parry GJ2. 
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Abstract 

PURPOSE:  

To determine if conversion from eating wild game harvested with lead-based ammunition to 
non-lead-based ammunition results in lower blood lead levels. 

BACKGROUND:  

Supersonic injection of toxin-leeching frangible projectiles into food is intuitively bad. As 
much as 95% of the ~13.7m hunters in the United States choose shrapnel-inducing lead 
bullets to kill game; in addition, not harvesting meat is an incarcerable crime. A lead 
ammunition ban on certain federal lands was recently rescinded and The National Rifle 
Association refutes any risk from eating lead bullet-harvested game. 

METHODS:  

A patient subsisting solely on lead-shot meat was converted to non-lead ammunition and his 
blood lead level tracked. Concomitant with his conversion to non-lead ammunition, a 
controlled experiment was performed using the patient's bullets to determine his daily lead 
intake from lead-shot meat. 

RESULTS:  

While eating lead-shot meat the patient was consuming 259.3±235.6 µg of lead daily and his 
blood lead level was 74.7 µg/dl. Conversion to non-lead ammunition was associated with a 
reduced blood lead level. 

CONCLUSIONS:  

Unsafe blood lead levels can occur from eating game harvested with lead ammunition. 
Physicians should warn hunting patients of this potential risk and counsel them regarding the 
availability of non-lead ammunition alternatives. 

 

 

Environ Health Prev Med. 2017 Dec 11;22(1):78. doi: 10.1186/s12199-017-0685-9. 

A methodological consideration for blood lead concentrations obtained 
from the earlobe in Japanese adults occupationally unexposed to lead. 
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Abstract 

BACKGROUND:  

Neuropsychological effects of considerably low levels of lead exposure are observed in 
children, and a reliable and possibly painless technique that can detect such levels is required 
for the assessment of such exposure. We examined whether the blood lead (BPb) 
concentrations obtained from the earlobe were as valid and useful as those from the median 
cubital vein. 

METHODS:  

Paired blood samples were collected from the earlobe and cubital vein of 112 Japanese 
participants occupationally unexposed to lead, and the BPb levels were determined using ICP-
MS. 

RESULTS:  

The limit of detection of BPb for the ICP-MS method was 0.015 μg/dL, and there was no 
participant with a BPb level below this limit. The median values of BPb concentrations were 
0.91 (range, 0.41-2.48) μg/dL for earlobe blood using a 175-μL capillary tube and 0.85 (0.35-
2.39) μg/dL for venous blood using a 5-mL vacuum tube. There was a significant correlation 
between the earlobe BPb levels and cubital vein BPb levels (Spearman rank correlation r 
S = 0.941), though the earlobe BPb levels were significantly higher than the cubital vein BPb 
levels. Most of the participants regarded earlobe puncture as a painless method. 

CONCLUSIONS:  

These data suggest that earlobe BPb levels can be used to assess lead exposure in children. 
Blood collection using a capillary tube should be done carefully and promptly because slow 
withdrawal may lead to measurement bias. 
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Lead toxicity is a major public health issue in developed and developing countries. Both acute 
and chronic lead exposure has the potential to cause many deleterious systematic effects 
including hypertension, frank anemia, cognitive deficits, infertility, immune imbalances, 
delayed skeletal and deciduous dental development, vitamin D deficiency, and gastrointestinal 
effects. The underlying mechanisms for all these systemic effects have not been elucidated 
completely. However, the most plausible cause is free radical damage. In addition to this, lead 
being a divalent cation can surrogate for calcium at multiple levels affecting various cell 
signaling pathways. The molecular basis of lead exposure resulting in various systemic effects 
is being extensively explored. The reports include single nucleotide polymorphisms, 
epigenetic modifications in susceptible individuals, and the most recent reports also feature 
regulatory RNA molecules - miRNAs. However, many genetic targets are identified, but their 
possible mechanisms are still an area to be explored. Additional studies are needed in 
different population groups to validate the existing findings, as well as to find newer targets 
that may help in better understanding the molecular mechanisms contributing to lead toxicity. 
Furthermore, newer strategies for lead risk assessment becomes necessary as the previously 
recognized "safe" level of lead is also being found to be associated with negative health 
outcomes. 
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Abstract 

Previous studies have demonstrated adverse mental health effects of Pb exposure. The 
purpose of this study is to investigate the relationship between consumption of preserved egg 
(PE), a high-Pb-containing food and depressive symptoms among adults in China. A sample 
of 25 213 adults (mean age 41·4 (sd 11·8) years; males, 53·9 %) in Tianjin, China, was 
studied in a cross-sectional analysis. Dietary intake including PE was assessed using a valid 
self-administered FFQ. Depressive symptoms were assessed using the Self-Rating Depression 
Scale (SDS). The association was estimated by OR using logistic regression models adjusted 
for multiple confounders. The prevalence of elevated depressive symptoms was 6·6 % 
(SDS≥50). Compared with the least frequent PE consumption (<once/week), multivariable 
adjusted OR for elevated depressive symptoms were 1·52 (95 % CI 1·28, 1·81), 2·24 (95 % 
CI 1·76, 2·81) and 3·31 (95 % CI 2·52, 4·30) for consumption of once, 2-3 times and ≥4 
times/week, respectively (P for trend<0·0001), indicating a clear dose-response relationship. 
The results suggested that higher consumption of PE was strongly associated with depressive 
symptoms among adults in China. These findings underscore the need to consider dietary Pb 
exposure as a risk factor for psychological distress. 
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Aggregate-level lead exposure, gun violence, homicide, and rape. 

Boutwell BB1,2, Nelson EJ3, Qian Z2, Vaughn MG1, Wright JP4,5, Beaver KM5,6, Barnes JC4, Petkovsek M7, 
Lewis R8, Schootman M2, Rosenfeld R9. 

Author information 

Abstract 

CONTEXT:  

An increasing body of research has linked the geographic distribution of lead with various 
indicators of criminal and antisocial behavior. 

OBJECTIVE:  

The current study, using data from an ongoing project related to lead exposure in St. Louis 
City, MO, analyzed the association between aggregate blood lead levels and specific 
indicators violent crime within the city. 

DESIGN:  

Ecological study. 

SETTING:  

St. Louis, Missouri. 

EXPOSURE MEASURE:  

Blood lead levels. 

MAIN OUTCOME MEASURE:  

Official reports of violent crimes were categorized as 1) crimes involving a firearm (yes/no), 
2) assault crimes (with or without a firearm), 3) robbery crimes (with or without a firearm), 4) 
homicides and 5) rape. 

RESULTS:  

With the exception of rape, aggregate blood-lead levels were statistically significant 
predictors of violent crime at the census tract level. The risk ratios for each of the outcome 
measures were as follows: firearm crimes 1.03 (1.03-1.04), assault crimes 1.03 (1.02-1.03), 
robbery crimes 1.03 (1.02-1.04), homicide 1.03 (1.01, 1.04), and rape 1.01 (0.99-1.03). 
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CONCLUSIONS:  

Extending prior research in St. Louis, results suggest that aggregated lead exposure at the 
census tract level predicted crime outcomes, even after accounting for important sociological 
variables. Moving forward, a more developed understanding of aggregate level crime may 
necessitate a shift toward studying the synergy between sociological and biological risk 
factors such as lead exposure. 
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Abstract 

BACKGROUND:  

The dopamine receptor D2 receptor (DRD2) gene and lead exposure are both thought to 
contribute to the pathophysiology of attention-deficit/hyperactivity disorder (ADHD). ADHD 
is characterized by delay in brain maturation, most prominent in the prefrontal cortex (PFC). 
The D2 receptor is also mainly located in the PFC, and animal studies show that lead 
exposure affects the dopaminergic system of the frontal lobe, indicating an overlap in neural 
correlates of ADHD, DRD2, and lead exposure. We examined the interaction effects of 
DRD2 rs1800497 and lead exposure on the cortical thickness of the frontal lobe in patients 
with ADHD. 

METHODS:  

A 1:1 age- and gender-matched sample of 75 participants with ADHD and 75 healthy 
participants was included in the analysis. The interaction effects of DRD2 and lead exposure 
on the cortical thickness of 12 regions of interest in the frontal lobe were examined by 
multivariable linear regression analyses. 

RESULTS:  

When we investigated the DRD2×lead effects in the ADHD and HC groups separately, 
significant DRD2×lead effects were found in the ADHD group, but not in the healthy control 
group in multiple ROIs of the frontal lobe. There was a significant negative correlation 
between the cortical thickness of the right superior frontal gyrus and inattention scores. 
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CONCLUSIONS:  

The present findings demonstrated significant interaction effects of DRD2 and lead exposure 
on the cortical thickness of the frontal lobe in ADHD. Replication studies with larger sample 
sizes, using a prospective design, are warranted to confirm these findings. 
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Lead Emissions and Population Vulnerability in the Detroit (Michigan, 
USA) Metropolitan Area, 2006-2013: A Spatial and Temporal Analysis. 

Moody H1, Grady SC2. 

Author information 

Abstract 

Objective: The purpose of this research is to geographically model airborne lead emission 
concentrations and total lead deposition in the Detroit Metropolitan Area (DMA) from 2006 
to 2013. Further, this study characterizes the racial and socioeconomic composition of 
recipient neighborhoods and estimates the potential for IQ (Intelligence Quotient) loss of 
children residing there. Methods: Lead emissions were modeled from emitting facilities in the 
DMA using AERMOD (American Meteorological Society/Environmental Protection Agency 
Regulatory Model). Multilevel modeling was used to estimate local racial residential 
segregation, controlling for poverty. Global Moran's I bivariate spatial autocorrelation 
statistics were used to assess modeled emissions with increasing segregation. Results: Lead 
emitting facilities were primarily located in, and moving to, highly black segregated 
neighborhoods regardless of poverty levels-a phenomenon known as environmental injustice. 
The findings from this research showed three years of elevated airborne emission 
concentrations in these neighborhoods to equate to a predicted 1.0 to 3.0 reduction in IQ 
points for children living there. Across the DMA there are many areas where annual lead 
deposition was substantially higher than recommended for aquatic (rivers, lakes, etc.) and 
terrestrial (forests, dunes, etc.) ecosystems. These lead levels result in decreased reproductive 
and growth rates in plants and animals, and neurological deficits in vertebrates. Conclusions: 
This lead-hazard and neighborhood context assessment will inform future childhood lead 
exposure studies and potential health consequences in the DMA. 
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Abstract 

Cadmium (Cd) is a metal found in group 12 (IIB) of the periodic table of elements together 
with zinc, a metal with which it is often conjugated in nature. Occupational exposure to Cd 
occurs in many industrial settings, by cigarette smoking, diet and due to environmental 
pollution. International Agency for Research on Cancer and other epidemiological studies 
suggested that Cd can lead to prostate cancer and likely to kidney and lung cancers. Although 
epidemiological studies seem to point towards such an association, the in vitro studies have 
not been compelling. The aim of this article is to summarize current knowledge about the 
association of Cd exposure and prostate cancer, that suggests that new studies to show the role 
of Cd in the pathogenesis of prostatate cancer. 
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Abstract 

Cadmium exposure can cause several adverse health effects. Animal studies have also shown 
that cadmium exposure can affect menarche or menopause. However, data is limited in 
humans. We conducted a retrospective study to assess whether cadmium exposure was 
associated with different ages of menarche and menopause in a Chinese population. A total of 
429 women living in control (n = 137) and two cadmium-polluted areas (n = 292) were 
included in this study. A total of 223 and 206 subjects were included in the analysis for 
menarche and menopause, respectively. The median menarche age of population living in the 
heavily cadmium-polluted area was significantly younger than those in the control area (14.0 
vs. 15.0, p < 0.01). Logistic regression showed that the odds ratio (OR) of early occurrence of 
menarche (<13 years) in the population living in the heavily polluted area and moderately 
polluted area was 3.7 (95% confidence interval (CI): 1.5-9.7) and 1.3 (95% CI: 0.7-2.6) 
compared with control, respectively. No significant difference was observed in the age of 
menopause in the population of these three areas. In conclusion, our data indicated that 
cadmium exposure may cause early menarche. 
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Abstract 

BACKGROUND:  

Exposure to cadmium has been associated with carotid plaques, inflammation in carotid 
plaques, and increased risk of ischemic stroke. This study examined the separate and 
interacting effects of blood cadmium levels and carotid plaques on the risk of incident 
ischemic stroke. 

METHODS AND RESULTS:  

Cadmium levels were measured in 4156 subjects (39.2% men; mean±SD age 57.3±5.9 years) 
without history of stroke, from the Malmö Diet and Cancer cohort. The right carotid artery 
was examined using B-mode ultrasound examination at baseline. Incidence of ischemic stroke 
was monitored over a mean follow-up of 16.7 years. Carotid plaque was present in 34.5% of 
participants. Cadmium was significantly higher in subjects with plaque (mean±SD: 
0.53±0.58 μg/L versus 0.42±0.49 μg/L; P<0.001). A total of 221 subjects had ischemic stroke 
during the follow-up. Incidence of ischemic stroke was associated both with carotid plaque 
(hazard ratio 1.44, 95% confidence interval, 1.09-1.90, P=0.009) and cadmium (hazard ratio 
for quartile [Q] 4 versus Q1-3: 1.95, confidence interval, 1.33-2.85, P=0.001), after 
adjustment for risk factors. There was a significant interaction between cadmium and plaque 
with respect to risk of ischemic stroke (P=0.011). Adjusted for risk factors, subjects with 
plaque and cadmium in Q4 had a hazard ratio of 2.88 (confidence interval, 1.79-4.63) for 
ischemic stroke, compared with those without plaque and cadmium in Q1 to Q3. 

CONCLUSIONS:  

Cadmium was associated with incidence of ischemic stroke, both independently and in 
synergistic interaction with carotid plaques. This supports the hypothesis that cadmium 
promotes vulnerability of carotid plaques, thereby increasing the risk of rupture and ischemic 
stroke. 

 

POLLUANTS ORGANIQUES PERSISTANTS (dioxines, furanes) 
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BACKGROUND:  

The collapse of the World Trade Center (WTC) on September 11, 2001 released a dust cloud 
containing numerous environmental contaminants, including polychlorinated dibenzo-para-
dioxins and polychlorinated dibenzofurans (PCDD/Fs). PCDD/Fs are toxic and are associated 
with numerous adverse health outcomes including cancer, diabetes, and impaired reproductive 
and immunologic function. Prior studies have found adults exposed to the WTC disaster to 
have elevated levels of PCDD/Fs. This is the first study to assess PCDD/F levels in WTC-
exposed children. 

METHODS:  

This analysis includes 110 participants, a subset of the 2014-2016 WTC Adolescent Health 
Study, a group of both exposed youths who lived, attended school, or were present in lower 
Manhattan on 9/11 recruited from the WTC Health Registry (WTCHR) and unexposed youths 
frequency matched on age, sex, race, ethnicity, and income. Our sample was selected to 
maximize the contrast in their exposure to dust from the WTC collapse. Questionnaire data, 
including items about chronic home dust and acute dust cloud exposure, anthropometric 
measures, and biologic specimens were collected during a clinic visit. Serum PCDD/F 
concentrations were measured according to a standardized procedure at the New York State 
Department of Health Organic Analytical Laboratory. We used multivariable linear regression 
to assess differences in PCCD/Fs between WTCHR and non-WTCHR participants. We also 
compared mean and median PCDD/F and toxic equivalency (TEQ) concentrations in our 
cohort to 2003-4 National Health and Nutrition Examination Survey (NHANES) levels for 
youths age 12-19. 

RESULTS:  

Median PCDD/F levels were statistically significantly higher among WTCHR participants 
compared to non-WTCHR participants for 16 out of 17 congeners. Mean and median TEQ 
concentrations in WTCHR participants were >7 times those in non-WTCHR participants 
(72.5 vs. 10.1 and 25. 3 vs. 3.39pg/g lipid, respectively). Among WTCHR participants, 
median concentrations of several PCDD/Fs were higher than the NHANES 95th percentiles. 
After controlling for dust cloud exposure, home dust exposure was significantly associated 
with higher PCDD/F level. 

CONCLUSIONS:  

Adolescents in lower Manhattan on the day of the WTC attack and exposed to particulate 
contamination from the WTC collapse had significantly elevated PCDD/F levels >12years 
later compared to a matched comparison group, driven by chronic home dust exposure rather 
than acute dust cloud exposure. PCDD/F and TEQ levels substantially exceeded those in 
similar-aged NHANES participants. Future studies are warranted to explore associations of 
PCDD/Fs with health and developmental outcomes among individuals exposed to the WTC 
disaster as children. 
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Abstract 

Identifying the long-term effects of airborne pollutants requires the computation of the spatial 
and temporal variability of their concentration in air to estimate the exposure of the 
population. To estimate exposure levels of individuals in a breast cancer case control study 
nested in a national prospective cohort, we determine here the differential impact of a variety 
of cadmium and dioxin sources on urban air over a large urban area and over a period of 
almost 20years. To that end, we couple an emission model, to estimate dioxin and cadmium 
atmospheric annual releases, with an urban dispersion model in order to compute pollutant 
concentration fields at a fine temporal (1h) and spatial (25m) resolution. The reliability of the 
modelling chain is compared to two types of measurement: i) localized industrial emissions 
and ii) dioxin and cadmium air monitoring data (from 2007 to 2008), collected at a fixed 
station, placed in the city centre, as well as at three mobile short-term dioxin monitoring 
stations, located in the suburbs (the latter providing dioxin data, only). Comparisons between 
measured and estimated emissions show non-negligible difference, with a correlations for 
dioxin (rs=0.42) and cadmium (rs=0.41). Despite this, mean values between estimated 
emissions and emission measurements are close to each other, in particular for cadmium. 
Weekly average modelled concentrations show an overall good agreement with weekly 
average measured concentrations in spring and summer but are generally lower than 
monitored data in winter due to peak concentrations from diffuse sources representing an 
important proportion of emissions in 2007/2008. The model provides better results for 
cadmium than for dioxin. Despite the relevant errors in the model predictions, the model 
meets the validation criteria, defined by Chang and Hanna for an urban dispersion model. 
Simulation scenarios of air pollutant concentrations, reconstructed over the last 20years, show 
the effects of the variability of the pollutant sources over time with decreasing levels of dioxin 
and cadmium concentrations in air. This is primarily due to the reduction in localized 
industrial releases, which results in a general trend of homogenization of the exposure of the 
population. The model further allows us to dissociate the contribution of different types of 
pollutant sources on the population exposure. The impact on local concentrations due to 
industrial emissions, which were originally responsible for the major impact on air quality, is 
shown to drop over the years by 99% and 92% for dioxin and cadmium, respectively. Today, 
the major contributions are due to diffuse miscellaneous sources in the case of dioxin and to 
traffic-related emissions for cadmium. Average modelled concentrations at the study subjects' 
residential locations range from 10.2 to 82.1fg-TEQ/m3 for dioxin and 0.10 to 1.6ng/m3 for 
cadmium and are comparable with data from the literature. The study results will be essential 
to increase the accuracy of the assessment of long-term airborne dioxin and cadmium 
exposure and improve the results of epidemiological studies. 
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Abstract 

Dietary exposure of the Valencia Region population to polychlorinated dibenzo-p-dioxins 
(PCDDs), polychlorinated dibenzofurans (PCDFs) and polychlorinated biphenyls (PCBs) was 
assessed in the Region of Valencia in 2010-2011. A total of 7700 food samples were 
collected. Occurrence data were combined with consumption data to estimate dietary 
exposure in adults (> 15 years of age) and young people (6-15 years of age). The estimated 
intake was calculated by a probabilistic approach. Average intake levels (upper-bound 
scenario) were 1.58 and 2.76 pg TEQ kg-1 body weight (bw) day-1 for adults and young 
people, respectively. These average intakes are within range of Tolerable Daily Intake (TDI) 
of 1-4 pg WHO-TEQ kg-1 bw day-1 recommended by WHO (World Health Organization), and 
slightly above the Tolerable Weekly Intake (TWI) of 14 pg TEQ kg-1 bw week-1 and the 
Provisional Tolerable Monthly Intake (PTMI) of 70 pg TEQ kg-1 bw month-1 set by SCF 
(Scientific Committee on Food) and JECFA (Joint FAO/WHO Expert Committee on Food), 
respectively. These results show that the contamination levels in food and therefore the 
exposure of the general population to PCDD/Fs and PCBs have declined in this region and 
therefore show the efficiency of the European risk management measures. In terms of risk 
characterisation, the results showed that, under the UB scenario, 22% of the adult and 58% of 
the young people population could exceed the TWI. 
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Dietary exposure to non-dioxin-like PCBs of the Hong Kong adult 
population from a total diet study. 
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Abstract 

Dietary exposure of Hong Kong adults to the sum of the six indicator PCBs (Σ6 PCBs; PCB 
28, 52, 101, 138, 153, and 180) was estimated in this study using the Total Diet Study (TDS) 
approach. Seventy one commonly-consumed food items of animal origin were sampled in 
four seasons and prepared as consumed in 2010-2011. The results showed that the main 
dietary source of Σ6 PCBs to the adult population was 'fish, seafood and their products' which 
accounted for 84.3% of the total exposure. About 50% of the total exposure was contributed 
by four fish species: salmon (cooked salmon and salmon sashimi, 19.9%), mandarin fish 
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(14.7%), pomfret fish (8.5%) and yellow croaker (7.5%). Salmon was found to contain the 
highest mean level of Σ6 PCBs of 5.7 ng g-1 fresh weight at upper bound estimation, ranging 
from 4.4 to 6.3 ng g-1. The lower bound and upper bound exposure estimates of Ʃ6 PCBs to 
the average consumer of the population were found to be 0.68 and 1.38 ng kg-1 body weight 
day-1 respectively while for high consumers, the lower bound and upper bound exposure 
estimates were 3.08 and 3.84 ng kg-1 body weight day-1 respectively. In addition, the dietary 
exposures to individual indicator PCB congeners were also estimated. 
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Abstract 

Many Vietnamese citizens have been and continue to be inadvertently exposed to dioxins and 
dioxin-like compounds deposited in the country during the Vietnam War. Dioxins may be 
involved in the pathogenesis of inflammatory diseases in part via by affecting expression of 
aryl hydrocarbon receptor (Ahr) and inflammatory cytokines in animal models. As the role of 
the Ahr in dioxin-exposed people is not well defined, a study was conducted to examine gene 
expression levels of Ahr, inflammatory cytokines, and the incidence of diseases in dioxin-
exposed citizens who had/still resided near a heavily dioxin-contaminated area in Vietnam. 
Whole blood from citizens at/around Da Nang airbase and control individuals living in 
unsprayed areas was collected. Serum levels of dioxins were analyzed by using a dioxins-
responsive chemical-activated luciferase gene expression bioassay. Gene expression of Ahr, 
interleukin (IL)-1β, TNFα, IL-6, and IL-22 in whole blood was examined by quantitative real-
time PCR. The results showed levels of dioxins and expression of Ahr, IL-1β, TNFα, and IL-6 
were up-regulated while IL-22 expression was down-regulated in dioxin-exposed people. 
Various disease incidences in the study subjects was also examined. Interestingly, the 
incidence of rheumatoid arthritis (RA) in these individuals was increased compared to the 
estimated prevalence of this disease in the general Vietnamese population. Analyses also 
showed that expression levels of Ahr correlated to those of IL-6 and IL-22 in the dioxin-
exposed people. Taken together, dioxins might be involved in an up-regulated expression of 
Ahr that might possibly relate to changes in level of inflammatory cytokines and, ultimately, 
in the incidence of select diseases in residents of Vietnam who had/continue to live near a 
dioxins-contaminated site. 
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Abstract 

BACKGROUND:  

Associations between prenatal exposure to polychlorinated biphenyls (PCBs) and reduced 
birth-size, and between DNA methylation of insulin-like growth factor-2 (IGF-2), H19 locus, 
and long interspersed nuclear element-1 (LINE-1) and reduced birth-size are well established. 
To date, however, studies on the associations between prenatal exposure to PCBs and 
alterations in methylation of IGF-2, H19, and LINE-1 are lacking. Thus, in this study, we 
examined these associations with infant-gender stratification. 

METHODS:  

We performed a prospective birth cohort study using the Sapporo cohort from the previously 
described Hokkaido Birth Cohort Study on Environment and Children's Health conducted 
between 2002 and 2005 in Japan. In the final 169 study participants included in this study, we 
measured the concentrations of various non-dioxin-like PCBs in maternal blood during 
pregnancy using high-resolution gas chromatography/high-resolution mass spectrometry. 
IGF-2, H19 and LINE-1 methylation levels in cord blood were measured using the bisulfite 
pyrosequencing methods Finally, we assessed the associations between prenatal exposure to 
various PCBs and the gene methylation levels using multiple regression models stratified by 
infant gender. 

RESULTS:  

We observed a 0.017 (95% confidence interval [CI]: 0.003-0.031) increase in the log10-
transformed H19 methylation levels (%) in cord blood for each ten-fold increase in the levels 
of decachlorinated biphenyls (decaCBs) in maternal blood among all infants. Similarly, a 
0.005 (95% CI: 0.000-0.010) increase in the log10-transformed LINE-1 methylation levels (%) 
in cord blood was associated with each ten-fold increase in heptachlorinated biphenyls 
(heptaCBs) in maternal blood among all infants. In particular, we observed a dose-dependent 
association of the decaCB levels in maternal blood with the H19 methylation levels among 
female infants (P value for trend=0.040); likewise a dose-dependent association of heptaCB 
levels was observed with LINE-1 methylation levels among female infants (P value for 
trend=0.015). Moreover, these associations were only observed among infants of primiparous 
women. 

CONCLUSION:  

Our results suggest that the dose-dependent association between prenatal exposure to specific 
non-dioxin-like PCBs and increases in the H19 and LINE-1 methylation levels in cord blood 
might be more predominant in females than in males. 
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Abstract 

INTRODUCTION:  

In utero exposure to dioxin-like compounds (DLCs) may cause imbalance of immune 
development in early infancy. However, there are few epidemiological studies into the effects 
of in utero exposure to DLCs on allergies and infections during childhood. This study 
evaluates associations between concentrations of maternal DLCs and cord blood 
immunoglobulin (Ig) E, as well as allergies and infections during childhood. 

METHOD:  

We recruited 514 pregnant women in a maternity hospital in Sapporo, Japan, and measured 
concentrations of DLCs in 426 maternal blood samples using high-resolution gas 
chromatography/high-resolution mass spectrometry. We examined the relationship between 
concentrations of maternal DLCs and cord blood IgE at birth (n=239), as well as for allergies 
and infections in children at 3.5 (n=327) and 7 (n=264) years, using regression analysis 
adjusted for confounding variables. 

RESULTS:  

We found a positive association between maternal DLC concentrations and frequency of 
wheezing in children aged up to 7years [odds ratio (OR); 7.81 (95% confidence interval (CI), 
1.42 to 42.9)]. At 3.5years, boys showed inverse associations between maternal DLC 
concentrations and cord blood IgE [partial regression coefficient; -0.87 (95% CI), -1.68 to -
0.06], and frequency of wheezing [OR; 0.03 (95% CI), 0.00 to 0.94] but girls did not. 

DISCUSSION:  

As one reason for the significant association observed at 7 but absent at 3.5years, we suggest 
that allergic symptoms are more obvious in older children due to matured immune function. 

CONCLUSION:  

The findings suggest that prenatal exposure to DLCs may modify offspring immune responses 
and result in increased risk of allergy among children of school age. 
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Sex-specific differences in effect of prenatal exposure to dioxin-like 
compounds on neurodevelopment in Japanese children: Sapporo cohort 
study. 

Nakajima S1, Saijo Y2, Miyashita C3, Ikeno T4, Sasaki S5, Kajiwara J6, Kishi R7. 

Author information 

Abstract 

BACKGROUND:  

Consistent reports are not available on the effects of dioxin-like polychlorinated biphenyls 
(PCBs) and polychlorinated dibenzo-p-dioxins (PCDD)/ polychlorinated dibenzofurans 
(PCDF) (dioxin-like compounds [DLCs]) on child neurodevelopment. Further, the effect of 
background-level exposure to individual DLC isomers is not known. 

OBJECTIVES:  

We carried out the Sapporo cohort study to evaluate the effect of prenatal exposure to each 
DLC isomer on child neurodevelopment at 6 and 18 months of age, and assessed sex-specific 
differences in these effects. 

METHODS:  

The levels of all and each individual DLC isomers were estimated in maternal peripheral 
blood. Neurodevelopment was evaluated using the Bayley Scales of Infant Development-2nd 
Edition for 6-month-old infants (n = 190) and 18-month-old children (n = 121). 

RESULTS:  

In male children, levels of 10 DLC isomers were significantly negatively associated with the 
Psychomotor Developmental Index (PDI) at 6 months of age after adjustment for potential 
confounding variables. However, at 18 months of age, these associations were absent. In 
female children, the level of only one DLC isomer was significantly negatively associated 
with PDI at 6 months of age. However, in contrast to the male children, the levels of six DLC 
isomers in 18-month-old female children were significantly positively associated with the 
Mental Developmental Index. 

CONCLUSIONS:  

These findings indicate that adverse neurodevelopmental effects of prenatal background-level 
exposure to DLCs may be stronger in male children. 
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Hexachlorobenzene as a persistent organic pollutant: Toxicity and 
molecular mechanism of action. 

Starek-Świechowicz B1, Budziszewska B2, Starek A3. 
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Abstract 

Hexachlorobenzene (HCB) is an organochlorine pesticide widely distributed in the 
environment. Chronic exposure of humans to HCB leads to a number of effects, such as 
triggering of porphyria, microsomal enzyme induction, thyroid dysfunctions, neurological 
symptoms, and immunological disorders. In animals, HCB induced hepatic porphyria, 
neurotoxic effects, and toxic effects on the thyroid function, reproductive system, and immune 
system. HCB as a dioxin-like compound and a weak ligand of the aryl hydrocarbon receptor 
(AhR) is a hormonal disruptor. HCB is also known to cause tumors of the liver, thyroid and 
mammary gland in laboratory animals. This review presents HCB toxicity in humans and 
laboratory animals. The main attention was focused on the mechanisms of HCB toxicity, 
especially at the molecular level. 

 

Drug Deliv Transl Res. 2017 Oct 3. doi: 10.1007/s13346-017-0429-9. [Epub ahead of print] 

The environmental pollutant, polychlorinated biphenyls, and 
cardiovascular disease: a potential target for antioxidant nanotherapeutics. 

Gupta P1, Thompson BL2,3, Wahlang B2,3, Jordan CT4, Zach Hilt J2,4, Hennig B2,5, Dziubla T6,7. 
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Abstract 

Despite production having stopped in the 1970s, polychlorinated biphenyls (PCBs) represent 
persistent organic pollutants that continue to pose a serious human health risk. Exposure to 
PCBs has been linked to chronic inflammatory diseases, such as cardiovascular disease, type 
2 diabetes, obesity, as well as hepatic disorders, endocrine dysfunction, neurological deficits, 
and many others. This is further complicated by the PCB's strong hydrophobicity, resulting in 
their ability to accumulate up the food chain and to be stored in fat deposits. This means that 
completely avoiding exposure is not possible, thus requiring the need to develop intervention 
strategies that can mitigate disease risks associated with exposure to PCBs. Currently, there is 
excitement in the use of nutritional compounds as a way of inhibiting the inflammation 
associated with PCBs, yet the suboptimal delivery and pharmacology of these compounds 
may not be sufficient in more acute exposures. In this review, we discuss the current state of 
knowledge of PCB toxicity and some of the antioxidant and anti-inflammatory nanocarrier 
systems that may be useful as an enhanced treatment modality for reducing PCB toxicity. 
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Abstract 

BACKGROUND:  

The European Food Safety Authority recently concluded that the exposure of small children 
(1-3 y old) to brominated diphenyl ether (BDE)-99 may exceed acceptable levels defined in 
relation to neurodevelopmental toxicity in rodents. The flame retardant BDE-209 may release 
BDE-99 and other lower brominated BDEs through biotic and abiotic degradation, and all age 
groups are exposed not only to BDE-209 and -99 but also to a cocktail of BDE congeners 
with evidence of neurodevelopmental toxicity. The possible risks from combined exposures to 
these substances have not been evaluated. 

OBJECTIVES:  

We performed a congener-specific mixture risk assessment (MRA) of human exposure to 
combinations of BDE-209 and other BDEs based on estimated exposures via diet and dust 
intake and on measured levels in biologic samples. 

METHODS:  

We employed the Hazard Index (HI) method by using BDE congener-specific reference doses 
for neurodevelopmental toxicity. 

RESULTS:  

Our HI analysis suggests that combined exposures to polybrominated diphenyl ethers 
(PBDEs) may exceed acceptable levels in breastfeeding infants (0-3 mo old) and in small 
children (1-3 y old), even for moderate (vs. high) exposure scenarios. Our estimates also 
suggest that acceptable levels of combined PBDEs may be exceeded in adults whose diets are 
high in fish. Small children had the highest combined exposures, with some estimated body 
burdens that were similar to body burdens associated with developmental neurotoxicity in 
rodents. 

CONCLUSIONS:  

Our estimates corroborate reports from several recent epidemiological studies of associations 
between PBDE exposures and neurobehavioral outcomes, and they support the inclusion of 
BDE-209 in the persistent organic pollutant (POP) convention as well as the need for 
strategies to reduce exposures to PBDE mixtures, including maximum residue limits for 
PBDEs in food and measures for limiting the release of PBDEs from consumer waste. 
https://doi.org/10.1289/EHP826. 
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Distribution of serum levels of persistent organic pollutants, heterocyclic 
aromatic amine theoretical intake and nutritional cofactors in a semi-rural 
island population. 
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CT4. 

Author information 

Abstract 

Persistent organic pollutant (POP) exposure is strongly associated with negative health effects 
in humans. Heterocyclic aromatic amines (HAAs) are formed during high temperature 
cooking of foods (i.e. meat and fish). Human exposure to HAA is through food consumption 
and from similar food groups to POPs. A study of serum samples for POPs in a non-
occupational exposed population (n = 149, age range 18-80 years, recruited in 2012) and 
comparison with estimated HAA daily intake calculations based on food diaries were 
undertaken. Three different age groups (group 1, 18-29 years; group 2, 30-44 years; and group 
3, 45-80 years) were used to explore possible relationships between POP levels present in 
blood, HAA intake and nutritional cofactors. Significant differences (p < 0.05) between 
groups (1 and 3) for POP levels were found for p,p'-DDE, polychlorinated biphenyl (PCB) 
153, PCB 138 and the sum of PCBs. A similar trend was found between groups 2 and 3 for 
PCB 153 and sum of PCBs. Significant differences were found between groups 1 and 3 and 
groups 2 and 3 for HAA intake., i.e. HAA intake was lowest in those of middle age, which 
may well reflect a different pathway of human exposure between HAA and POPs through the 
diet preferences. 

 

BISPHENOL A 

Reprod Biomed Online. 2017 Dec 19. pii: S1472-6483(17)30671-5. doi: 10.1016/j.rbmo.2017.11.009. 
[Epub ahead of print] 

The impact of antenatal bisphenol a exposure on male reproductive 
function at 20-22 years of age. 

Hart RJ1, Doherty DA2, Keelan JA2, Minaee NS3, Thorstensen EB4, Dickinson JE5, Pennell CE2, Newnham 
JP2, McLachlan R6, Norman RJ7, Handelsman DJ8. 

Author information 

Abstract 

Bisphenol A (BPA) is a ubiquitous chemical suspected to possess oestrogenic hormonal 
activities. Male population studies suggest a negative impact on testicular function. As Sertoli 
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cell proliferation occurs during fetal or early postnatal life, it is speculated that oestrogenic 
environmental exposures may influence mature testicular function. Among 705 Western 
Australian Pregnancy Cohort (Raine) Study men aged 20-22 years, 404 underwent testicular 
ultrasound examination (149 had maternal serum available), and/or 365 provided semen (136 
had maternal serum) and/or 609 serum samples for sex steroids, gonadotrophins and inhibin B 
analysis (244 had maternal serum). Maternal serum collected at 18 and 34 weeks' gestation 
was pooled and assayed for concentrations of total BPA (free plus conjugated) as an estimate 
of antenatal exposure. Testicular volume was calculated by ultrasonography, and semen 
analysis performed. Serum LH, FSH and inhibin B were measured by immunoassay; 
testosterone, oestradiol, oestrone andBPA were measured by liquid chromatography-mass 
spectrometry. BPA levels were detectable in most (89%) maternal serum samples. After 
adjustment for maternal smoking, abstinence and varicocele, sperm concentration and motility 
were significantly correlated to maternal serum BPA (r = 0.18; P = 0.04 for both). No other 
associations of maternal serum BPA with testicular function were observed. 

 

Environ Res. 2017 Dec 22;162:35-40. doi: 10.1016/j.envres.2017.12.011. [Epub ahead of print] 

Resin-based dental sealants as a source of human exposure to bisphenol 
analogues, bisphenol A diglycidyl ether, and its derivatives. 

Xue J1, Kannan P1, Kumosani TA2, Al-Malki AL3, Kannan K4. 

Author information 

Abstract 

Although studies have examined leaching of bisphenol A (BPA) from dental sealants into 
saliva, occurrence of BPA, bisphenol A diglycidyl ether (BADGE), and their derivatives in 
dental sealants themselves has not been investigated. In this study, concentrations of eight 
bisphenol analogues (BPs), BADGE and its derivatives (BADGEs), including BADGE‧H2O, 
BADGE‧HCl, BADGE‧2H2O, BADGE‧2HCl, and BADGE‧H2O‧HCl, were determined in 70 
dental sealants collected from the U.S. market. Of the 70 dental sealants analyzed, 65 
contained at least one of the target chemicals measured. BADGE‧2H2O was the most 
abundant compound, found at concentrations of up to 1780µg/g. The geometric mean (GM) 
concentration of total BADGEs was 47.8µg/g, which was two to three orders of magnitude 
higher than that of total BPs (GM: 539ng/g). BPA was found in 46% of the sealants and 
BADGEs was found in 87% of the sealants analyzed. Majority of the dental sealants analyzed 
in this study were manufactured in the United States and Korea; no significant differences 
were observed in the concentrations of BPs and BADGEs between the two countries. An 
exposure assessment was made based on the concentrations of BPs and BADGEs measured in 
sealants and their application rates in dentistry. The worst-case exposure scenario with the 
highest measured concentration of total BPs and BADGEs and application on 8 teeth at 8mg 
each yielded an estimated daily intake (EDI) of 1670 and 5850ng/kg·bw/day for adults and 
children, respectively. Although the EDI is below the specific migration limit set by the 
European Food Safety Authority, dental sealants are a source of exposure to BPs and 
BADGEs, especially in children. 
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hyperactivity disorder: A case-control study for primary school children in 
Guangzhou, China. 

Li Y1, Zhang H1, Kuang H1, Fan R2, Cha C3, Li G4, Luo Z4, Pang Q4. 

Author information 

Abstract 

Bisphenol A (BPA) is an endocrine-disrupting chemical. Studies have shown that the 
exposure to BPA is associated with attention-deficit/hyperactivity disorder (ADHD) during 
adolescent development. However the direct clinical evidence is limited. To investigate the 
possible association between environmental BPA exposure and the altered behavior of 
children, a case-control study was conducted with children aged 6-12 years in Guangzhou, 
China. Two hundred fifteen children diagnosed with ADHD and 253 healthy children from 
Guangzhou were recruited as the case and control groups, respectively. Urinary BPA and 8-
hydroxy-2'-deoxyguanosine (8-OHdG, a biomarker of oxidative DNA damage) 
concentrations were determined by high-performance liquid chromatography/tandem 
spectrometry. The results showed that concentrations of urinary BPA for the case group were 
significantly higher than those for the control group (3.44 vs 1.70 μg/L; 4.63 vs 1.71 μg/g Crt. 
p < .001). A stepwise increase in the odds ratios for ADHD was observed with the increasing 
quartiles of children's urinary BPA (first quartile: reference category; second quartile adjusted 
OR: 1.79, 95% CI: 0.95-3.37; third quartile adjusted OR: 7.44, 95% CI: 3.91-14.1; fourth 
quartile adjusted OR: 9.41, 95% CI: 4.91-18.1). When the BPA levels were stratified by 
gender, the odds of ADHD among boys and girls increased significantly with urinary BPA 
concentrations (adjusted OR: 4.58, 95% CI: 2.84-7.37; adjusted OR: 2.83, 95% CI: 1.17-
6.84). Urinary 8-OHdG concentrations in the ADHD children were significantly higher than 
those in the control group. Furthermore, the linear regression analysis results indicated that a 
significant relationship existed between BPA exposure and 8-OHdG levels (R = 0.257, 
p < .001). Our findings provide direct evidence that childhood BPA exposure may be related 
to ADHD and 8-OHdG concentrations for children. Moreover, BPA exposure could increase 
the higher occurrence of ADHD for boy than for girls. 
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Distribution, variability, and predictors of urinary bisphenol A levels in 50 
North Carolina adults over a six-week monitoring period. 

Morgan MK1, Nash M2, Barr DB3, Starr JM4, Scott Clifton M4, Sobus JR4. 

Author information 

Abstract 

https://www.ncbi.nlm.nih.gov/pubmed/29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cha%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=29276960
https://www.ncbi.nlm.nih.gov/pubmed/29276960
https://www.ncbi.nlm.nih.gov/pubmed/29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morgan%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nash%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barr%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Starr%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20Clifton%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sobus%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=29268160
https://www.ncbi.nlm.nih.gov/pubmed/29268160


50 
 

Bisphenol A (BPA) is commonly manufactured to make polycarbonate plastics and epoxy 
resins for use in consumer products and packaged goods. BPA has been found in several 
different types of environmental media (e.g., food, dust, and air). Many cross-sectional studies 
have frequently detected BPA concentrations in adult urine samples. However, limited data 
are available on the temporal variability and important predictors of urinary BPA 
concentrations in adults. In this work, the major objectives were to: 1) quantify BPA levels in 
duplicate-diet solid food, drinking water, hard floor surface wipe, and urine samples (first-
morning void [FMV], bedtime, and 24-h) collected from adults over a six-week monitoring 
period; 2) determine the temporal variability of urinary BPA levels using concentration, 
specific gravity (SG) adjusted, creatinine (CR) adjusted, and excretion rate values, and; 3) 
examine associations between available study factors and urinary BPA concentrations. In 
2009-2011, a convenience sample of 50 adults was recruited from residential settings in North 
Carolina. The participants completed diaries and collected samples during weeks 1, 2, and/or 
6 of a six-week monitoring period. BPA was detected in 38%, 4%, and 99% of the solid food 
(n=775), drinking water (n=50), and surface wipe samples (n=138), respectively. Total BPA 
(free plus conjugated) was detected in 98% of the 2477 urine samples. Median urinary BPA 
levels were 2.07ng/mL, 2.20ng/mL-SG, 2.29ng/mg, and 2.31ng/min for concentration, SG-
adjusted, CR-adjusted, and excretion rate values, respectively. The intraclass correlation 
coefficient (ICC) estimates for BPA showed poor reproducibility (≤0.35) for all urine sample 
types and methods over a day, week, and six weeks. CR-adjusted bedtime voids collected 
over six-weeks required the fewest, realistic number of samples (n=11) to obtain a reliable 
biomarker estimate (ICC=0.80). Results of linear mixed-effects models showed that sex, race, 
season, and CR-level were all significant predictors (p<0.05) of the adults' urinary BPA 
concentrations. BPA levels in the solid food and surface wipe samples did not contribute 
significantly to the participants' urinary BPA concentrations. However, a significant positive 
relationship was observed between solid food intake and urine-based estimates of BPA dose, 
when aggregated over 24-h periods. Ingestion of BPA via solid food explained only about 
20% of the total dose (at the median of the dose distribution), suggesting that these adults 
were likely exposed to other major unknown (non-dietary) sources of BPA in their everyday 
environments. 

 

Horm Behav. 2017 Dec 11. pii: S0018-506X(17)30398-7. doi: 10.1016/j.yhbeh.2017.12.001. [Epub 
ahead of print] 

Opening the black box of endocrine disruption of brain development: 
Lessons from the characterization of Bisphenol A. 

Nesan D1, Sewell LC1, Kurrasch DM2. 

Author information 

Abstract 

Bisphenol A (BPA) is among the best-studied endocrine disrupting chemicals, known to act 
via multiple steroid hormone receptors to mediate a myriad of cellular effects. Pre-, peri-, and 
postnatal BPA exposure have been linked to a variety of altered behaviors in multiple model 
organisms, ranging from zebrafish to frogs to mammalian models. Given that BPA can cross 
the human placental barrier and has been found in the serum of human fetuses during 
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gestation, BPA has been postulated to adversely affect ongoing neurodevelopment, ultimately 
leading to behavioral disorders later in life. Indeed, the brain has been identified as a key 
developmental target for BPA disruption. Despite these known associations between 
gestational BPA exposure and adverse developmental outcomes, as well as an extensive body 
of evidence existing in the literature, the mechanisms by which BPA induces its cellular- and 
tissue-specific effects on neurodevelopmental processes still remains poorly understood at a 
mechanistic level. In this review we will briefly summarize the effects of gestational BPA 
exposure on neural developmental mechanisms and resulting behaviors, and then present 
suggestions for how we might address gaps in our knowledge to develop a fuller 
understanding of endocrine neurodevelopmental disruption to better inform governmental 
policy against the use of BPA or other endocrine disruptors. 

 

Endocr Connect. 2017 Dec 13. pii: EC-17-0344. doi: 10.1530/EC-17-0344. [Epub ahead of print] 

Bisphenol A, phthalate metabolites and glucose homeostasis in healthy, 
normal-weight children. 

Carlsson A1, Sørensen K2, Andersson AM3, Frederiksen H4, Juul A5. 

Author information 

Abstract 

INTRODUCTION:  

Bisphenol A and several of the most commonly used phthalates have been associated with 
adverse metabolic health effects such as obesity and diabetes. Therefore, we analyzed these 
man-made chemicals in first morning urine samples from 107 healthy normal-weight Danish 
children and adolescents. 

METHOD:  

This was a cross-sectional study. Participants were recruited as part of The COPENHAGEN 
Puberty Study. The subjects were evaluated by an oral glucose tolerance test (OGTT), a 
dualenergy X-ray absorptiometry (DXA) scan, direct oxygen uptake measurement during 
cycle ergometry, and fasting blood samples. First morning urine was collected and phthalate 
metabolites and BPA were measured by liquid chromatography - tandem mass spectrometry 
(LC-MS/MS) with prior enzymatic deconjugation. Individual chemical concentrations were 
divided into tertiles and analyzed in relation to biological outcome. 

RESULTS:  

Children in the lowest tertile of urinary BPA had significantly higher peak insulin levels 
during OGTT (p=0,01), lower insulin sensitivity index (p<0,01), higher leptin (p=0,03), 
triglyceride (p<0,01) and total cholesterol levels (p=0,04), lower aerobic fitness (p=0,02) and 
a tendency towards higher fat mass index (p=0,1) compared with children in the highest tertile 
for uBPA. No significant differences in anthropometrics, body composition or glucose 
metabolism were associated with any of the phthalate metabolites measured. 
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CONCLUSION:  

This pilot study on healthy normal-weight children suggest an inverse association between 
BPA and insulin resistance. Our findings contrasts other cross-sectional studies showing a 
positive association for BPA, which may be due to confounding or reverse causation because 
diet is an important source of both BPA exposure and obesity. 
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Urinary bisphenol A and obesity in adults: results from the Canadian 
Health Measures Survey. 

[Article in English, French; Abstract available in French from the publisher] 

Do MT1,2,3, Chang VC1,2, Mendez MA4, de Groh M1. 
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Abstract 

INTRODUCTION:  

Exposure to bisphenol A (BPA) has been shown to affect lipid metabolism and promote 
weight gain in animal studies. Recent epidemiological studies also support a link between 
BPA and obesity in human populations, although many were limited to a single adiposity 
measure or have not considered potential confounding by dietary factors. The purpose of this 
study is to examine associations between urinary BPA and adiposity measures in a nationally 
representative sample of Canadian adults. 

METHODS:  

We performed analyses using biomonitoring and directly measured anthropometric data from 
4733 adults aged 18 to 79 years in the Canadian Health Measures Survey (2007-2011). We 
used multinomial and binary logistic regression models to estimate associations of urinary 
BPA with body mass index (BMI) categories (overweight vs. under/normal weight; obesity 
vs. under/normal weight) and elevated waist circumference (males: ≥ 102 cm; females: ≥ 88 
cm), respectively, while controlling for potential confounders. Linear regression analyses 
were also performed to assess associations between urinary BPA and continuous BMI and 
waist circumference measures. 

RESULTS:  

Urinary BPA was positively associated with BMI-defined obesity, with an odds ratio of 1.54 
(95% confidence interval [CI]: 1.002-2.37) in the highest (vs. lowest) BPA quartile (test for 
trend, p = .041). Urinary BPA was not associated with elevated waist circumference defined 
using standard cut-offs. Additionally, each natural-log unit increase in urinary BPA 
concentration was associated with a 0.33 kg/m2 (95% CI: 0.10- 0.57) increase in BMI and a 
1.00 cm (95% CI: 0.34-1.65) increase in waist circumference. 
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CONCLUSION:  

Our study contributes to the growing body of evidence that BPA is positively associated with 
obesity. Prospective studies with repeated measures are needed to address temporality and 
improve exposure classification. 
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Minatoya M1, Araki A1, Miyashita C1, Ait Bamai Y1, Itoh S1, Yamamoto J2, Onoda Y2, Ogasawara K2, 
Matsumura T2, Kishi R3. 

Author information 

Abstract 

Bisphenol A and phthalates are widely detected in human urine, blood, breast milk, and 
amniotic fluid. Both bisphenol A and phthalates have been suggested as playing a role in 
obesity epidemics. Exposure to these chemicals during fetal development, and its 
consequences should be concerning because they can cross the placenta. Thus, this study 
aimed to assess the association between prenatal exposure to bisphenol A and phthalates, and 
cord blood metabolic-related biomarkers. Maternal serum was used during the first trimester, 
to determine prenatal exposure to bisphenol A and phthalates. Levels of metabolic-related 
biomarkers in the cord blood were also determined. Linear regression models were applied to 
the 365 participants with both, exposure and biomarker assessments, adjusted for maternal 
age, pre-pregnancy body mass index, parity, education, and sex of the child. The level of 
bisphenol A was negatively associated with the leptin level (β = -0.06, 95% confidence 
interval [CI]: -0.11, -0.01), but was positively associated with the high-molecular-weight 
adiponectin level, with marginal significance (β = 0.03, 95%CI: 0.00, 0.06). The mono-
isobutyl phthalate (MiBP), mono-n-butyl phthalate (MnBP), mono-(2-ethylhexyl) phthalate 
(MEHP), and summation of MEHP and MECPP to represent DEHP exposure (∑DEHPm) 
levels were inversely associated with the leptin levels (β=-0.14, 95%CI: -0.27, -0.01; β = -
0.12, 95%CI: -0.24, 0.00 with marginal significance; β=0.08, 95%CI: -0.14, -0.03; and β = -
0.09, 95%CI: -0.16, -0.03, respectively). The present study provided some evidence that 
prenatal exposure to bisphenol A and certain phthalates may modify fetal adiponectin and 
leptin levels. 
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The association between the environmental endocrine disruptor bisphenol 
A and polycystic ovary syndrome: a systematic review and meta-analysis. 

Hu Y1,2, Wen S3, Yuan D4, Peng L5, Zeng R1, Yang Z1, Liu Q3, Xu L1, Kang D6. 
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Author information 

Abstract 

OBJECTIVE:  

To investigate the association between bisphenol A (BPA) and polycystic ovary syndrome 
(PCOS). 

METHODS:  

A systematic review and meta-analysis using STATA software for observational studies. 

RESULTS:  

Nine studies involving 493 PCOS patients and 440 controls were included in this review. The 
meta-analysis demonstrated that PCOS patients had significantly higher BPA levels compared 
with control groups (standardized mean difference (SMD): 2.437, 95% confidence interval 
(CI): (1.265, 3.609), p < .001). For studies of serum samples detected by enzyme-linked 
immunosorbent assay (ELISA), subgroup analyses according to ethnicity, body mass index 
(BMI), sample size, detection method (high-performance liquid chromatography (HPLC) and 
ELISA), PCOS-to-control ratio and study quality displayed that high BPA levels were 
significantly associated with Caucasian PCOS patients (SMD: 0.615, 95% CI: (0.308, 0.922), 
p < .001), high BMI (SMD: 0.512, 95% CI: (0.180, 0.843), p = .002), high quality (SMD: 
0.624, 95% CI: (0.391, 0.856), p < .001), and high HOMA-IR (SMD: 0.467, 95% CI: (0.121, 
0.813), p = .008). 

CONCLUSIONS:  

Serum BPA may be positively associated with women with PCOS and BPA might be 
involved in the insulin-resistance and hyperandrogenism of PCOS. More evidence from high 
quality studies, advanced detection methods, and larger cohorts for observational trials are 
needed to further confirm the association between BPA and PCOS. 
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Maternal serum bisphenol A levels and risk of pre-eclampsia: a nested case-
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Background:  

Although recent studies have indicated the potential adverse effects of maternal bisphenol A 
(BPA) exposure on pregnancy such as increasing the risk of pre-eclampsia, epidemiological 
evidence is limited. We aimed to evaluate the relationship between maternal BPA exposure 
and the risk of pre-eclampsia. 

Methods:  

We conducted a nested case-control study among 173 women (74 cases of pre-eclampsia and 
99 controls). BPA concentrations were measured using liquid chromatography-mass 
spectrometry in the maternal serum samples collected during 16-20 gestational weeks. 
Multivariate logistic models were used to examine the relationship between maternal serum 
BPA concentrations and the risk of pre-eclampsia. 

Results:  

BPA was detectable (>0.1 µg/l) in 78.6% of the maternal serum samples at three levels: low 
(<2.24 µg/l), medium (2.24-4.44 µg/l), and high (>4.44 µg/l). BPA concentrations were 
significantly higher in the serum samples collected from the pre-eclampsia cases than those 
from controls (median: 3.40 vs. 1.50 µg/l, P < 0.01). With adjustment for maternal age, 
primiparous and BMI, the odds of developing pre-eclampsia were significantly elevated in 
subjects with high serum BPA levels compared with those with low levels (adjusted OR = 
16.46, 95%CI = 5.42-49.85) regardless of subcategories of pre-eclampsia including severity 
and onset time. Among the pre-eclampsia subjects, the maternal serum concentration of BPA 
was not different between the early- and late-onset subjects (median: 3.09 vs. 3.50 µg/l, P = 
0.57), but surprisingly higher in mild pre-eclampsia subjects compared with severe pre-
eclampsia subjects (median: 5.20 vs. 1.80 µg/l, P < 0.01). 

Conclusions:  

These results demonstrated that maternal exposure to high level of BPA could be associated 
with an increased risk of pre-eclampsia. 
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Bisphenol A and Bisphenol S release in milk under household conditions 
from baby bottles marketed in Italy. 
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Abstract 

A simple and sensitive validated analytical method based on liquid chromatography coupled 
to tandem fluorescence (FD) and ultraviolet (UV) spectrophotometry was applied to monitor 
the presence of bisphenol A and bisphenol S in plastic baby bottles marketed in Italy. The 
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limits of detection (LOD) were 3.75 ng mL-1 and 80.00 ng mL-1, and those of quantification 
(LOQ) were 12.51 ng mL-1 and 260.00 ng mL-1 for BPA (FD detection) and for BPS (UV 
detection), respectively. BPA was found in only four samples, two samples undergone to 
microwave heating and two samples undergone to bottle warmer heating either at 40°C or at 
80°C. Although the quantities of leached BPA were well below the reference dose for daily 
intake established by the European Food Safety Authority (EFSA) (4.0 µg kg-1 bw/day), the 
release of BPA and BPS from these plastic materials should be carefully considered by the 
government authorities to increase people's awareness on this issue and to protect the most 
vulnerable population group. 

 

PESTICIDES (glyphosate) 

Food Chem. 2018 Apr 25;246:394-403. doi: 10.1016/j.foodchem.2017.10.133. Epub 2017 Nov 1. 

Differences in the levels of pesticides, metals, sulphites and ochratoxin A 
between organically and conventionally produced wines. 

Vitali Čepo D1, Pelajić M2, Vinković Vrček I3, Krivohlavek A4, Žuntar I5, Karoglan M6. 

Author information 

Abstract 

Organic products are generally recognized to be healthier and safer than conventional 
products. However, the actual scientific data regarding the importance of organic production 
on particular contaminant/additive content of wines is scarce. This study aimed to evaluate 
contents of pesticides, metals, sulphites and ochratoxin A in organically (org) and 
conventionally (conv) produced wines from eleven locations in different winegrowing regions 
of Croatia. All wines contained significantly lower levels of residues as compared to the 
maximum limits (MLs) with the exception of excessive amounts of Cu and Zn in one sample. 
Pb and Mg were mainly significantly less represented in org wines. There were no significant 
differences in the content of sulphite or ochratoxin A between org and conv wines. 
Significantly lower total pesticide concentrations and average number of pesticides per 
sample were obtained in org wines. The majority of ochratoxin A positive wines were from 
conv wine producers. 
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A growing body of evidence indicates that exposure to environmental chemicals can 
contribute to the etiology of obesity by inappropriately stimulating adipogenesis as well as 
perturbing lipid metabolism and energy balance. One potential mechanism by which chemical 
exposure can influence lipid metabolism is through disturbance of circadian rhythms, 
endogenously-driven cycles of roughly 24hr in length that coordinate biochemical, 
physiological, and behavioral processes in all organisms. Here we show for the first time that 
exposure to endocrine disrupting compounds (EDCs), including the pesticide tributyltin, two 
commercial flame retardants, and a UV-filter chemical found in sunscreens, can perturb both 
circadian clocks and lipid metabolism in vertebrates. Exposure of developing zebrafish to 
EDCs affects core clock activity and leads to a remarkable increase in lipid accumulation that 
is reminiscent of the effects observed for longdaysin, a known disruptor of circadian rhythms. 
Our data reveal a novel obesogenic mechanism of action for environmental chemicals, an 
observation which warrants further research. Because circadian clocks regulate a wide variety 
of physiological processes, identification of environmental chemicals capable of perturbing 
these systems may provide important insights into the development of environmentally-
induced metabolic disease. 
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Abstract 

An 11-year-old boy presented with a 1-year history of multiple comedonal lesions distributed 
over his body. The lesions (Figure 1) were densely distributed throughout his body. 
Ophthalmologic examination revealed hyperpigmented conjunctival mucosae and enlarged 
meibomian glands (Figure 2). His nails were also hyperpigmented. In addition, he had been 
coughing and had a fever, each present for a month. Significant laboratory studies included 
mild anemia (hemoglobin 11.6 gm%) and leukocytosis of 20,800. A chest x-ray was 
suggestive of interstitial lung disease. Similar lesions were present on his two siblings and 
parents. Additionally, his father had developed multiple, acne-like lesions, large abscesses, 
palmar and plantar peeling, and severe jaundice with hepatic failure. He had a history of 
frequent exposure to a pesticide mixed with a herbicide, as a result of leakage from a spray 
container. The patient was diagnosed with chloracne, based on the history, clinical features, 
and histologic examination. 
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Abstract 

Glyphosate is an herbicide widely used in the world, being applied in several crops, among 
them soybeans. Recently, glyphosate and its metabolite aminomethylphosphonic acid 
(AMPA) have been identified as possible contributors to the emergence of various diseases 
such as autism, Parkinson's and Alzheimer's diseases, as well as cancer. The child population 
consuming cereal-based foods is the most exposed to the effects of pesticides because of their 
developmental phase and they have a higher food intake per kilogram of body weight than 
adults. The presence of glyphosate and AMPA residues in soy-based infant formulas was 
evaluated during the years 2012-2017, totalizing 105 analyzes carried out on 10 commercial 
brands from different batches. Glyphosate and AMPA were determined by liquid 
chromatography with fluorescence detection after derivatization reaction. The method was 
validated and showed accuracy and precision with a limit of quantification (LOQ) of 0.02 mg 
kg-1. Among those samples that contained levels above the LOQ, the variation of glyphosate 
residues was from 0.03 mg kg-1 to 1.08 mg kg-1 and for AMPA residues was from 0.02 mg kg-

1 to 0.17 mg kg-1. This is the first scientific communication about glyphosate and AMPA 
contamination in soy-based infant formula in Brazil, The study was conducted under good 
laboratory practice (GLP) and supported by good scientific practice. 

 

Chirality. 2017 Dec 21. doi: 10.1002/chir.22808. [Epub ahead of print] 

Chemical chiral pollution: Impact on the society and science and need of 
the regulations in the 21st century. 

Basheer AA1. 

Author information 

Abstract 

The chiral pollution is a serious issue for our health and environment due to the enantio-
selective biodegradation of the chiral pollutants. It has adverse impact on our society and 
science. There is a big loss of our economy due to the use of racemic agrochemicals. The 
most notorious chiral pollutants are pesticides, polychloro biphenyls, polyaromatic 
hydrocarbons, brominated flame retardants, drugs, and pharmaceuticals. More than 1500 
chiral pollutants are present in the environment. Unfortunately, there is no regulation and 
control of the chiral pollutants. Therefore, it is an urgent need of the present 21st century to 
develop a data bank on the chiral pollutants, guidelines for controlling the production, sale 
and use of the racemic agrochemicals and the other industrial products. The Governments of 
the different countries should come forward to initiate the regulations. US, FDA, US EPA, 
and WHO are the most important regulatory authorities and should think about the chiral 
pollutants. The present article highlights the impact of the chiral pollution on the society and 
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science. Besides, the efforts have also been made to emphasize the need of the regulations to 
control the chiral pollution. 

 

Sci Total Environ. 2017 Dec 16;624:377-384. doi: 10.1016/j.scitotenv.2017.12.058. [Epub ahead of 
print] 

Association between maternal exposure to major phthalates, heavy metals, 
and persistent organic pollutants, and the neurodevelopmental 
performances of their children at 1 to 2years of age- CHECK cohort study. 

Kim S1, Eom S2, Kim HJ3, Lee JJ4, Choi G4, Choi S5, Kim S6, Kim SY7, Cho G3, Kim YD8, Suh E4, Kim SK6, 
Kim S7, Kim GH3, Moon HB9, Park J10, Kim S1, Choi K1, Eun SH11. 

Author information 

Abstract 

Exposure of the developing fetus and infants to toxic substances can cause serious lifelong 
health consequences. Several chemicals have been associated with adverse 
neurodevelopmental disorders in the early life stages of humans. However, most 
epidemiological studies have focused on a limited number of chemicals, and hence may 
exclude important chemicals from consideration or result in conclusions built on associations 
by chance. In the present study, we investigated the chemical exposure profile of the women, 
and associated these with the early neurodevelopmental performance of their offspring at 13-
24months of age. The chemicals assessed include four phthalates, bisphenol A, three heavy 
metals, 19 polychlorinated biphenyls (PCBs), 19 organochlorine pesticides, and 19 
polybrominated diphenyl ethers, which were measured from urine, whole blood, serum, 
and/or breastmilk of the pregnant or lactating women. For neurodevelopmental performance, 
the Bayley Scales of Infant Development-II (BSID-II), Social Maturity Scale (SMS), and 
Child Behavior Checklist (CBCL) were measured from a total of 140 toddlers. Among the 
measured chemicals, monoethyl phthalate (MEP) in maternal urine was significantly 
associated with early mental, psychomotor, and social development. In addition, breast milk 
di-ethylhexyl phthalate (DEHP) metabolite and blood lead concentrations were inversely 
associated with mental and psychomotor development indices, respectively. Maternal blood 
PCB153, heavy metals, and urinary MEP levels were also higher among the children with 
behavioral problems, as indicated by the CBCL range. Taken together, maternal exposure to 
several EDCs such as PCBs and DEHP was associated with adverse neurodevelopmental 
performances among the children aged 1-2years. Confirmation of these association in larger 
populations, as well as longer-term consequences of such exposure warrant further 
investigation. 

Food Addit Contam Part B Surveill. 2017 Dec 28. doi: 10.1080/19393210.2017.1419509. [Epub ahead 
of print] 

Glyphosate residues in Swiss market foods: monitoring and risk evaluation. 

Zoller O1, Rhyn P1, Rupp H1, Zarn JA1, Geiser C1. 
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Author information 

Abstract 

A total of 243 samples of divers foodstuffs were analysed for glyphosate and AMPA using an 
LC/MS/MS method with a relatively low LOQ in the range of 0.0005 to 0.0025 mg kg-1. 
Main contributors for dietary glyphosate and AMPA intake were cereals and pulses. The 
results suggest that pasta is a very important foodstuff for dietary glyphosate residue intake in 
Switzerland. Interestingly all samples of wine, fruit juice and nearly all samples of honey 
tested positive for glyphosate although at very low levels. A dietary risk assessment was 
conducted. Food products for analysis were not selected purely at random, rather products 
were selected for which high levels of glyphosate residues were suspected. However, even in 
samples where high residue levels were expected, no exceedances of MRLs were found. 
Consequently, human exposure did not exceed neither ADI nor ARfD. Therefore, glyphosate 
residues found in the sampled foodstuffs from the Swiss market were of no concern for 
human health. 

 

Front Public Health. 2017 Nov 24;5:316. doi: 10.3389/fpubh.2017.00316. eCollection 2017. 

Facts and Fallacies in the Debate on Glyphosate Toxicity. 

Mesnage R1, Antoniou MN1. 

Author information 

Abstract 

The safety profile of the herbicide glyphosate and its commercial formulations is 
controversial. Reviews have been published by individuals who are consultants and 
employees of companies commercializing glyphosate-based herbicides in support of 
glyphosate's reapproval by regulatory agencies. These authors conclude that glyphosate is safe 
at levels below regulatory permissible limits. In contrast, reviews conducted by academic 
scientists independent of industry report toxic effects below regulatory limits, as well as 
shortcomings of the current regulatory evaluation of risks associated with glyphosate 
exposures. Two authors in particular (Samsel and Seneff) have published a series of 
commentaries proposing that long-term exposure to glyphosate is responsible for many 
chronic diseases (including cancers, diabetes, neuropathies, obesity, asthma, infections, 
osteoporosis, infertility, and birth defects). The aim of this review is to examine the evidential 
basis for these claimed negative health effects and the mechanisms that are alleged to be at 
their basis. We found that these authors inappropriately employ a deductive reasoning 
approach based on syllogism. We found that their conclusions are not supported by the 
available scientific evidence. Thus, the mechanisms and vast range of conditions proposed to 
result from glyphosate toxicity presented by Samsel and Seneff in their commentaries are at 
best unsubstantiated theories, speculations, or simply incorrect. This misrepresentation of 
glyphosate's toxicity misleads the public, the scientific community, and regulators. Although 
evidence exists that glyphosate-based herbicides are toxic below regulatory set safety limits, 
the arguments of Samsel and Seneff largely serve to distract rather than to give a rational 
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direction to much needed future research investigating the toxicity of these pesticides, 
especially at levels of ingestion that are typical for human populations. 

 

J Natl Cancer Inst. 2017 Nov 9. doi: 10.1093/jnci/djx233. [Epub ahead of print] 

Glyphosate Use and Cancer Incidence in the Agricultural Health Study. 

Andreotti G1, Koutros S1, Hofmann JN1, Sandler DP1, Lubin JH1, Lynch CF1, Lerro CC1, De Roos AJ1, 
Parks CG1, Alavanja MC1, Silverman DT1, Beane Freeman LE1. 

Author information 

Abstract 

Background:  

Glyphosate is the most commonly used herbicide worldwide, with both residential and 
agricultural uses. In 2015, the International Agency for Research on Cancer classified 
glyphosate as "probably carcinogenic to humans," noting strong mechanistic evidence and 
positive associations for non-Hodgkin lymphoma (NHL) in some epidemiologic studies. A 
previous evaluation in the Agricultural Health Study (AHS) with follow-up through 2001 
found no statistically significant associations with glyphosate use and cancer at any site. 

Methods:  

The AHS is a prospective cohort of licensed pesticide applicators from North Carolina and 
Iowa. Here, we updated the previous evaluation of glyphosate with cancer incidence from 
registry linkages through 2012 (North Carolina)/2013 (Iowa). Lifetime days and intensity-
weighted lifetime days of glyphosate use were based on self-reported information from 
enrollment (1993-1997) and follow-up questionnaires (1999-2005). We estimated incidence 
rate ratios (RRs) and 95% confidence intervals (CIs) using Poisson regression, controlling for 
potential confounders, including use of other pesticides. All statistical tests were two-sided. 

Results:  

Among 54 251 applicators, 44 932 (82.8%) used glyphosate, including 5779 incident cancer 
cases (79.3% of all cases). In unlagged analyses, glyphosate was not statistically significantly 
associated with cancer at any site. However, among applicators in the highest exposure 
quartile, there was an increased risk of acute myeloid leukemia (AML) compared with never 
users (RR = 2.44, 95% CI = 0.94 to 6.32, Ptrend = .11), though this association was not 
statistically significant. Results for AML were similar with a five-year (RRQuartile 4 = 2.32, 
95% CI = 0.98 to 5.51, Ptrend = .07) and 20-year exposure lag (RRTertile 3 = 2.04, 95% 
CI = 1.05 to 3.97, Ptrend = .04). 

Conclusions:  

In this large, prospective cohort study, no association was apparent between glyphosate and 
any solid tumors or lymphoid malignancies overall, including NHL and its subtypes. There 
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was some evidence of increased risk of AML among the highest exposed group that requires 
confirmation. 

 

Sci Total Environ. 2018 Mar;616-617:255-268. doi: 10.1016/j.scitotenv.2017.10.309. Epub 2017 Nov 
5. 

Environmental and health effects of the herbicide glyphosate. 

Van Bruggen AHC1, He MM2, Shin K3, Mai V4, Jeong KC4, Finckh MR5, Morris JG Jr6. 

Author information 

Abstract 

The herbicide glyphosate, N-(phosphonomethyl) glycine, has been used extensively in the 
past 40years, under the assumption that side effects were minimal. However, in recent years, 
concerns have increased worldwide about the potential wide ranging direct and indirect health 
effects of the large scale use of glyphosate. In 2015, the World Health Organization 
reclassified glyphosate as probably carcinogenic to humans. A detailed overview is given of 
the scientific literature on the movement and residues of glyphosate and its breakdown 
product aminomethyl phosphonic acid (AMPA) in soil and water, their toxicity to macro- and 
microorganisms, their effects on microbial compositions and potential indirect effects on 
plant, animal and human health. Although the acute toxic effects of glyphosate and AMPA on 
mammals are low, there are animal data raising the possibility of health effects associated 
with chronic, ultra-low doses related to accumulation of these compounds in the environment. 
Intensive glyphosate use has led to the selection of glyphosate-resistant weeds and 
microorganisms. Shifts in microbial compositions due to selective pressure by glyphosate 
may have contributed to the proliferation of plant and animal pathogens. Research on a link 
between glyphosate and antibiotic resistance is still scarce but we hypothesize that the 
selection pressure for glyphosate-resistance in bacteria could lead to shifts in microbiome 
composition and increases in antibiotic resistance to clinically important antimicrobial agents. 
We recommend interdisciplinary research on the associations between low level chronic 
glyphosate exposure, distortions in microbial communities, expansion of antibiotic resistance 
and the emergence of animal, human and plant diseases. Independent research is needed to 
revisit the tolerance thresholds for glyphosate residues in water, food and animal feed taking 
all possible health risks into account. 

 

CONSERVATEURS 

Regul Toxicol Pharmacol. 2017 Nov 20. pii: S0273-2300(17)30363-X. doi: 
10.1016/j.yrtph.2017.11.006. [Epub ahead of print] 

Six years after the NRC review of EPA's Draft IRIS Toxicological Review 
of Formaldehyde: Regulatory implications of new science in evaluating 
formaldehyde leukemogenicity. 
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Mundt KA1, Gentry PR2, Dell LD2, Rodricks JV2, Boffetta P3. 

Author information 

Abstract 

Shortly after the International Agency for Research on Cancer (IARC) determined that 
formaldehyde causes leukemia, the United States Environmental Protection Agency (EPA) 
released its Draft IRIS Toxicological Review of Formaldehyde ("Draft IRIS Assessment"), 
also concluding that formaldehyde causes leukemia. Peer review of the Draft IRIS 
Assessment by a National Academy of Science committee noted that "causal determinations 
are not supported by the narrative provided in the draft" (NRC 2011). They offered 
recommendations for improving the Draft IRIS assessment and identified several important 
research gaps. Over the six years since the NRC peer review, significant new science has been 
published. We identify and summarize key recommendations made by NRC and map them to 
this new science, including extended analysis of epidemiological studies, updates of earlier 
occupational cohort studies, toxicological experiments using a sensitive mouse strain, 
mechanistic studies examining the role of exogenous versus endogenous formaldehyde in 
bone marrow, and several critical reviews. With few exceptions, new findings are consistently 
negative, and integration of all available evidence challenges the earlier conclusions that 
formaldehyde causes leukemia. Given formaldehyde's commercial importance, environmental 
ubiquity and endogenous production, accurate hazard classification and risk evaluation of 
whether exposure to formaldehyde from occupational, residential and consumer products 
causes leukemia are critical. 

 

Skin sensitisation quantitative risk assessment (QRA) based on aggregate 
dermal exposure to methylisothiazolinone in personal care and household 
cleaning products. 

Ezendam J1, Bokkers BGH2, Bil W3, Delmaar JE4. 

Author information 

Abstract 

Contact allergy to preservatives is an important public health problem. Ideally, new 
substances should be evaluated for the risk on skin sensitization before market entry, for 
example by using a quantitative risk assessment (QRA) as developed for fragrances. As a 
proof-of-concept, this QRA was applied to the preservative methylisothiazolinone (MI), a 
common cause of contact allergy. MI is used in different consumer products, including 
personal care products (PCPs) and household cleaning products (HCPs). Aggregate exposure 
to MI in PCPs and HCPs was therefore assessed with the Probabilistic Aggregated Consumer 
Exposure Model (PACEM). Two exposure scenarios were evaluated: scenario 1 calculated 
aggregate exposure on actual MI product concentrations before the restricted use in PCPs and 
scenario 2 calculated aggregate exposure using the restrictions for MI in PCPs. The QRA for 
MI showed that in scenarios 1 and 2, the proportion of the population at risk for skin 
sensitisation is 0.7% and 0.5%, respectively. The restricted use of MI in PCPs does not seem 
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very effective in lowering the risk on skin sensitization. To conclude, it is important to 
consider aggregate exposure from the most important consumer products into consideration in 
the risk assessment. 

 

Contact Dermatitis. 2017 Dec 12. doi: 10.1111/cod.12926. [Epub ahead of print] 

Photoaggravated allergic contact dermatitis and transient photosensitivity 
caused by methylisothiazolinone. 

Aerts O1, Goossens A2, Marguery MC3, Castelain M4, Boursault L5, Giordano-Labadie F3, Lambert J1, 
Milpied B5. 

Author information 

Abstract 

BACKGROUND:  

Photoaggravated allergic contact dermatitis caused by methylchloroisothiazolinone 
(MCI)/methylisothiazolinone (MI) and MI has been reported. 

OBJECTIVES:  

To describe the clinical characteristics and results of (photo)patch tests and photo-tests of 10 
patients in Belgium and France suffering from photoaggravated contact dermatitis caused by 
MI. 

PATIENTS AND METHODS:  

Five men and five women, with a median age of 49.5 years, were investigated between 
January 2012 and February 2017 because of suspected photoaggravated contact dermatitis. 
Patch tests, photopatch tests and/or photo-tests were performed. 

RESULTS:  

Seven patients had positive patch test reactions to both MCI/MI and MI, whereas 3 patients 
had positive patch test reactions only to MI. In most cases, MI was the (strong) primary 
sensitizer. Photopatch tests with MCI/MI and/or MI gave stronger reactions than patch tests 
with these derivatives, indicating photoaggravation. Sensitization probably took place from 
cosmetics and work-related biocides, whereas elicitation of dermatitis was remarkably often 
related to airborne exposure to MI present in paints or industrial biocides. Four patients 
suffered from transient photosensitivity. 
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CONCLUSION:  

Photoaggravated allergic contact dermatitis and transient photosensitivity caused by MI is a 
peculiar clinical presentation of allergic contact dermatitis caused by this preservative, and 
should be considered in daily clinical practice. 

 

J Allergy Clin Immunol. 2017 Oct 27. pii: S0091-6749(17)31652-4. doi: 10.1016/j.jaci.2017.09.029. 
[Epub ahead of print] 

Prenatal and early-life triclosan and paraben exposure and allergic 
outcomes. 

Lee-Sarwar K1, Hauser R2, Calafat AM3, Ye X3, O'Connor GT4, Sandel M5, Bacharier LB6, Zeiger RS7, 
Laranjo N8, Gold DR8, Weiss ST8, Litonjua AA8, Savage JH9. 

Author information 

Abstract 

BACKGROUND:  

In cross-sectional studies triclosan and parabens, ubiquitous ingredients in personal care and 
other products, are associated with allergic disease. 

OBJECTIVES:  

We investigated the association between prenatal and early-life triclosan and paraben 
exposure and childhood allergic disease in a prospective longitudinal study. 

METHODS:  

Subjects were enrollees in the Vitamin D Antenatal Asthma Reduction Trial. Triclosan, 
methyl paraben, and propyl paraben concentrations were quantified in maternal plasma 
samples pooled from the first and third trimesters and urine samples from children at age 3 or 
4 years. Outcomes were parental report of physician-diagnosed asthma or recurrent wheezing 
and allergic sensitization to food or environmental antigens based on serum specific IgE 
levels at age 3 years in high-risk children. 

RESULTS:  

The analysis included 467 mother-child pairs. Overall, there were no statistically significant 
associations of maternal plasma or child urine triclosan or paraben concentrations with asthma 
or recurrent wheeze or food or environmental sensitization at age 3 years. A trend toward an 
inverse association between triclosan and paraben exposure and allergic sensitization was 
observed. There was evidence of effect measure modification by sex, with higher odds of 
environmental sensitization associated with increasing paraben concentrations in male 
compared with female subjects. 
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CONCLUSIONS:  

We did not identify a consistent association between prenatal and early-life triclosan or 
paraben concentrations and childhood asthma, recurrent wheeze, or allergic sensitization in 
the overall study population. The differential effects of triclosan or paraben exposure on 
allergic sensitization by sex observed in this study warrant further exploration. 

HYDROCARBURES AROMATIQUES POLYCYCLIQUES 

Neuro Endocrinol Lett. 2017 Dec 4;38(6):389-396. [Epub ahead of print] 

The impact of air pollution to central nervous system in children and 
adults. 

Sram RJ1, Veleminsky M Jr2, Veleminsky M Sr2, Stejskalová J2. 

Author information 

Abstract 

The aim of this paper was to review studies analyzing the associations between air pollution 
and neurodevelopment in children as well as the effect on adult population. Effect of prenatal 
exposure to polycyclic aromatic hydrocarbons (PAHs, benzo[a]pyrene, B[a]P) were already 
studied on cohorts from New York, Poland, China, and Spain. All results indicate changes of 
child behavior and neurodevelopment at the age of 3-9 years, decrease of IQ, increase of 
Attention Deficit Hyperactivity Disorder (ADHD), decrease of brain-derived neurotrophic 
factor (BDNF), reduction of left hemisphere white matter. Effect of traffic-related air 
pollution (TRAP) to neurobehavioral development in children, measured as PM2.5 
(particulate matter <2.5 µm), PM10, elemental carbon (EC), black smoke (BC), NO2, NOx, 
were studied in USA, Spain, Italy, and South Korea. Increased concentrations of TRAP were 
associated with the increase of ADHD, autism, affected cognitive development; PM2.5 
decreased the expression of BDNF in placenta. Increased concentrations of PM2.5 affected 
adults cognition (episodic memory), increased major depressive disorders. Increased 
concentrations of NO2 were associated with dementia, NOx with Parkinson's disease. 
Increased concentrations of PAHs, PM2.5 and NO2 in polluted air significantly affect central 
nervous system in children and adults and represent a significant risk factor for human health. 

 

Sci Total Environ. 2017 Dec 28;625:311-319. doi: 10.1016/j.scitotenv.2017.12.270. [Epub ahead of 
print] 

Screening of organic pollutants in pet hair samples and the significance of 
environmental factors. 

González-Gómez X1, Cambeiro-Pérez N2, Martínez-Carballo E3, Simal-Gándara J4. 

Author information 
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Abstract 

Organic pollutants (OPs) represent a wide range of chemicals that are potentially harmful for 
human and wildlife health. Many of these pollutants have been identified as endocrine 
disruptors that can alter hormonal balance producing adverse biological effects such as 
neurotoxicity, reproductive disorders, carcinogenicity and hepatotoxicity. For years, hair has 
been selected as a non-invasive source to assess levels of animal contamination. In the present 
study, a multiclass screening method for determining about 60 organic pollutants in pet hair 
was designed and validated for qualitative and quantitative purposes. Concentrations from 
different classes of organochlorine, and organophosphate pesticides (OCPs, and OPPs), 
polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (NDL-PCBs and DL-
PCBs), polybrominated diphenyl ethers (PBDEs) and organophosphate esters (OPEs) were 
identified in the selected pet hair samples from Ourense (NW, Spain). We detected most of 
these pollutants in the selected hair pets. The mean concentrations found ranged from 89 to 
6556ng/g for OPEs, from 8.6 to 1031ng/g for PAHs, from 8.6 to 256ng/g for PBDEs, from 29 
to 184ng/g for OPPs, from 0.29 to 139 for OCPs, from 0.30 to 59ng/g for NDL-PCBs and 
from 1.2 to 14ng/g for DL-PCBs. To our knowledge, this is the first study to document the 
presence of OPs in pets from North-West Spain and it could provide baseline information for 
future monitoring of OPs in the area. 

 

Int J Environ Res Public Health. 2017 Dec 28;15(1). pii: E45. doi: 10.3390/ijerph15010045. 

Contamination of Tea and Tea Infusion with Polycyclic Aromatic 
Hydrocarbons. 

Zachara A1,2, Gałkowska D3, Juszczak L4. 

Author information 

Abstract 

The aim of this work was to validate the method of determination of polycyclic aromatic 
hydrocarbons (PAHs), i.e., benzo(a)pyrene and sum of benzo(a)pyrene, benz(a)anthracene, 
benzo(b)fluoranthene and chrysene in different types of tea, as well as to assess the transfer of 
these contaminants from tea to tea infusion. The research materials were popular types of 
black, green, red and white tea. Quantitative and qualitative determination of PAHs was 
performed by High Performance Liquid Chromatography with fluorimetric detection (HPLC-
FLD). The samples were prepared by QuEChERS (Quick, Easy, Cheap, Effective, Rugged 
and Safe) technique followed by cleaning-up by dispersion solid-phase extraction (d-SPE). 
Values of limit of detection and limit of quantification obtained in the validation of the 
method were lower than the respective maximum values given in Commission Regulation 
(EU) No. 836/2011. The level of contamination of popular teas commercially available on the 
Polish market with PAHs is similar to that of teas available in other countries, with a very 
large variation in the concentration of each of the compounds. The highest benzo(a)pyrene 
and Σ4PAHs contents (209 ± 42 μg/kg and 756 ± 151 μg/kg, respectively) were found for 
black tea leaves. The transfer of Σ4PAHs from black tea to tea infusions was 0.48%, while it 
was 1.55-1.72% for red, white and green teas. 
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Risk Anal. 2017 Dec 19. doi: 10.1111/risa.12956. [Epub ahead of print] 

Estimation of the Leukemia Risk in Human Populations Exposed to 
Benzene from Tobacco Smoke Using Epidemiological Data. 

Fiebelkorn S1, Meredith C1. 

Author information 

Abstract 

Several epidemiological studies have demonstrated an association between occupational 
benzene exposure and increased leukemia risk, in particular acute myeloid leukemia (AML). 
However, there is still uncertainty as to the risk to the general population from exposure to 
lower environmental levels of benzene. To estimate the excess risk of leukemia from low-
dose benzene exposure, various methods for incorporating epidemiological data in 
quantitative risk assessment were utilized. Tobacco smoke was identified as one of the main 
potential sources of benzene exposure and was the focus of this exposure assessment, 
allowing further investigation of the role of benzene in smoking-induced leukemia. Potency 
estimates for benzene were generated from individual occupational studies and meta-analysis 
data, and an exposure assessment for two smoking subgroups (light and heavy smokers) 
carried out. Subsequently, various techniques, including life-table analysis, were then used to 
evaluate both the excess lifetime risk and the contribution of benzene to smoking-induced 
leukemia and AML. The excess lifetime risk for smokers was estimated at between two and 
six additional leukemia deaths in 10,000 and one to three additional AML deaths in 10,000. 
The contribution of benzene to smoking-induced leukemia was estimated at between 9% and 
24% (Upper CL 14-31%). For AML this contribution was estimated as 11-30% (Upper CL 22-
60%). From the assessments carried out here, it appears there is an increased risk of leukemia 
from low-level exposure to benzene and that benzene may contribute up to a third of 
smoking-induced leukemia. Comparable results from using methods with varying degrees of 
complexity were generated. 

 

Crit Rev Toxicol. 2017 Dec 15:1-35. doi: 10.1080/10408444.2017.1401581. [Epub ahead of print] 

Shanghai Health Study (2001-2009): What was learned about benzene 
health effects? 

Gross SA1, Paustenbach DJ1. 

Author information 

Abstract 

The Shanghai Health Study (SHS) was a large epidemiology study conducted as a joint effort 
between the University of Colorado and Fudan University in Shanghai, China. The study was 
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funded by members of the American Petroleum Institute between 2001 and 2009 and was 
designed to evaluate the human health effects associated with benzene exposure. Two arms of 
the SHS included: an occupational-based molecular epidemiology study and several hospital-
based case control studies. Consistent with historical literature, following sufficient exposure 
to relatively high airborne concentrations and years of exposure, the SHS concluded that 
exposure to benzene resulted in an increased risk of various blood and bone marrow 
abnormalities such as benzene poisoning, aplastic anemia (AA), myelodysplastic syndrome 
(MDS), and acute myeloid leukemia (AML). Non-Hodgkin lymphoma (NHL) was not 
significantly increased for the exposures examined in this study. Perhaps the most important 
contribution of the SHS was furthering our understanding of the mechanism of benzene-
induced bone marrow toxicity and the importance of identifying the proper subset of MDS 
relevant to benzene. Investigators found that benzene-exposed workers exhibited bone 
marrow morphology consistent with an immune-mediated inflammatory response. Contrary to 
historic reports, no consistent pattern of cytogenetic abnormalities was identified in these 
workers. Taken together, findings from SHS provided evidence that the mechanism for 
benzene-induced bone marrow damage was not initiated by chromosome abnormalities. 
Instead, chronic inflammation, followed by an immune-mediated response, is likely to play a 
more significant role in benzene-induced disease initiation and progression than previously 
thought. 

 

Clin Ter. 2017 Nov-Dec;168(6):e380-e387. doi: 10.7417/T.2017.2038. 

Correlation between benzene and testosterone in workers exposed to urban 
pollution. 

Rosati MV1, Sancini A2, Tomei F2, Sacco C1, Traversini V1, De Vita A1, De Cesare DP1, Giammichele G1, 
De Marco F1, Pagliara F1, Massoni F3, Ricci L3, Tomei G4, Ricci S5. 

Author information 

Abstract 

AIM:  

Many studies have examined the effects of benzene on testosterone. The purpose of this study 
was to evaluate the possible correlation between the blood levels of benzene and the levels of 
testosterone. 

MATERIALS AND METHODS:  

The study involved a group of 148 subjects. For every worker have been made out a blood 
sample for the evaluation of benzene and testosterone levels and an urine analysis for the 
evaluation of the levels of trans, trans-muconic acid and S-phenylmercapturic acid. We 
estimated the Pearson correlation coefficient between the variables in the sample and the 
urinary metabolites, age, length of service, gender, BMI. For the analysis of the major 
confounding factors it was performed a multiple linear regression. 
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RESULTS:  

The Pearson correlation coefficiet showed: 1. a significant inverse correlation between the S-
phenyl mercapturic acid and free testosterone; 2. a significant direct correlation between 
trans-trans muconic acid and BMI. After dividing the sample according to the median of 
blood benzene (161.0 ng / L), Pearson correlation coefficient showed a significant inverse 
correlation between the S-phenyl mercapturic acid and free testosterone in the group with 
values below this median. 

CONCLUSIONS:  

Our results, to be considered preliminary, suggest that occupational exposure to low levels of 
benzene, present in urban pollution, affect the blood levels of testosterone. These results need 
to be confirmed in future studies, with the eventual possibility of including more specific 
fertility tests. 

 

J Occup Environ Med. 2017 Dec;59 Suppl 12:S22-S27. doi: 10.1097/JOM.0000000000000890. 

Incidence of Occupational Asthma and Exposure to Toluene Diisocyanate 
in the United States Toluene Diisocyanate Production Industry. 

Collins JJ1, Anteau S, Conner PR, Cassidy LD, Doney B, Wang ML, Kurth L, Carson M, Molenaar D, 
Redlich CA, Storey E. 

Author information 

Abstract 

OBJECTIVE:  

This study examines asthma risk in facilities producing toluene diisocyanate (TDI). 

METHODS:  

A total of 197 workers were monitored from 2007 to 2012. TDI air concentrations were used 
to estimate exposures. 

RESULTS:  

The incidence of cases consistent with TDI-induced asthma was 0.009 per person-years 
(seven cases) or consistent with TDI-induced asthma or asthma indeterminate regarding work-
relatedness was 0.012 (nine cases). Increased risk of cases consistent with TDI asthma was 
observed for cumulative (odds ratio [OR] = 2.08, 95% confidence interval [CI] 1.07 to 4.05) 
per logarithm parts per billion-years and peak TDI exposures (OR = 1.18, 95% CI 1.06 to 
1.32) (logarithm parts per billion). There was a weak association with cumulative and peak 
exposures for decline of short-term forced expiratory volume in one second (FEV1). Asthma 
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symptoms were associated with workers noticing an odor of TDI (OR 6.02; 95% CI 1.36 to 
26.68). 

CONCLUSIONS:  

There is evidence that cumulative and peak exposures are associated with TDI-induced 
asthma. 

 

Food Addit Contam Part A Chem Anal Control Expo Risk Assess. 2017 Oct 31:1-8. doi: 
10.1080/19440049.2017.1395520. [Epub ahead of print] 

Occurrence of toluene in Canadian total diet foods and its significance to 
overall human exposure. 

Cao XL1, Pelletier L2, Sparling M1, Dabeka R1. 

Author information 

Abstract 

Levels of most VOCs in foods are usually low because of their volatility, and human exposure 
to VOCs is expected to be mainly via inhalation of ambient and indoor air. However, dietary 
exposures to VOCs can be significant to overall exposures if elevated concentrations of VOCs 
are present in foods consumed in high amounts and/or on a regular basis, and this was 
demonstrated in this study with the occurrence data of toluene from the recent 2014 Canadian 
Total Diet Study (TDS). Concentrations of toluene in the composite samples of most food 
types from the 2014 TDS are low and similar to the results from the previous 2007 TDS with 
some exceptions, such as beef steak (670 ng/g (2014 TDS) vs. 14 ng/g (2007 TDS)), poultry, 
chicken and turkey (307 ng/g (2014 TDS) vs. 8.8 ng/g (2007 TDS)). Toluene concentrations 
in most of the grain-based and fast food composite samples from the 2014 TDS are 
considerably higher than those from the 2007 TDS, with the highest level of 4655 ng/g found 
in the composite sample of crackers from the 2014 TDS (compared to 18 ng/g from 2007 
TDS). Dietary exposure estimates for toluene based on the occurrence results from the 2014 
TDS show that for most of the age groups, grain-based foods are the primary source, 
accounting for an average of 77.5% of the overall toluene intake from the diet. The highest 
dietary exposures to toluene were observed for the adult age groups, with estimated average 
exposures ranging from 177.4 to 184.5 µg/d. Dietary exposure estimates to toluene are well 
below oral doses associated with toxicological effects and also below the maximum estimated 
intake (819 µg/d) from air inhalation for adult group (20 - 70 years) based on the results from 
CEPA (Canadian Environmental Protection Act) assessment in 1992. 

 

Environ Int. 2017 Nov;108:84-91. doi: 10.1016/j.envint.2017.07.022. Epub 2017 Aug 9. 

Parental occupational exposure to benzene and the risk of childhood 
cancer: A census-based cohort study. 

https://www.ncbi.nlm.nih.gov/pubmed/29052494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=29052494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pelletier%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29052494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sparling%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29052494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dabeka%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29052494
https://www.ncbi.nlm.nih.gov/pubmed/29052494
https://www.ncbi.nlm.nih.gov/pubmed?term=84%5Bpage%5D+AND+2017%5Bpdat%5D+AND+Spycher%5Bauthor%5D+AND+benzene&TransSchema=title&cmd=detailssearch


72 
 

Spycher BD1, Lupatsch JE2, Huss A3, Rischewski J4, Schindera C5, Spoerri A6, Vermeulen R3, Kuehni CE7; 
Swiss Paediatric Oncology Group; Swiss National Cohort Study Group. 

Author information 

Abstract 

BACKGROUND:  

Previous studies on occupational exposures in parents and cancer risks in their children 
support a link between solvents and paints with childhood leukaemia. Few studies have 
focused specifically on benzene. 

OBJECTIVES:  

To examine whether parental occupational exposure to benzene is associated with an 
increased cancer risk in a census-based cohort of children. 

METHODS:  

From a census-based cohort study in Switzerland, we included children aged <16years at 
national censuses (1990, 2000). We retrieved parental occupations reported at census and 
assessed exposure to benzene using a job exposure matrix. We identified incident cancer 
cases through record linkage with the Swiss Childhood Cancer Registry. We fitted Cox 
proportional-hazards models to assess associations between exposures and the following 
outcomes: any cancer, leukaemia, acute lymphoid leukaemia (ALL), acute myeloid leukaemia 
(AML), lymphoma, non-Hodgkin lymphoma, central nervous system (CNS) tumours, and 
glioma. We adjusted models for a range of socio-economic, perinatal and environmental 
factors. 

RESULTS:  

Analyses of maternal (paternal) exposure were based on 9.0 (13.2)millionperson years at risk 
and included 1004 (1520) cases of cancer, of which 285 (438) had leukaemia, 186 (281) 
lymphoma, 227 (339) a CNS tumour. Maternal exposure was associated with an increased 
risk of childhood leukaemia (hazard ratio 1.73, 95% CI 1.12-2.67) and ALL (1.88, 1.16-3.04). 
We found little evidence of an association for other outcomes or for paternal exposure. 
Adjusting for potential confounders did not materially affect the results. 

CONCLUSIONS:  

This nationwide cohort study suggests an increased risk of leukaemia among children whose 
mothers were exposed to benzene at work. 
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print] 
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Hepatoprotective effect of thymol against subchronic toxicity of titanium 
dioxide nanoparticles: Biochemical and histological evidences. 

Jafari A1, Rasmi Y2, Hajaghazadeh M1, Karimipour M3. 

Author information 

Abstract 

The study was aimed to investigate the protective action of thymol against nano titanium 
dioxide (nano-TiO2) induced hepatotoxicity in rats. To achieve this purpose, the rats were 
divided into four groups (n = 6) including control, nano-TiO2 (100 mg/kg), nano-
TiO2 + thymol (10 mg/kg) and nano-TiO2 + thymol (30 mg/kg). Intragastric (IG) 
administration of nano-TiO2 for 60 consecutive days caused widespread histological changes 
and significantly induced oxidative stress in the liver tissues as manifested by the rise in 
serum transaminase activities accompanied by marked decline of enzymatic (catalase, 
superoxide dismutase and glutathione peroxidase) and non-enzymatic (ferric reducing 
antioxidant power and glutathione) antioxidant levels, and rise of malondialdehyde levels in 
liver tissue. Pretreatment with thymol (IG) prior to nano-TiO2 administration significantly 
ameliorated all of biochemical and histopathological alterations in a dose-dependent manner. 
In conclusion, thymol effectively protects against nano-TiO2-induced hepatotoxicity in rats by 
its antioxidant properties. 

KEYWORDS:  

Hepatoprotective; Lipid peroxidation; Oxidative stress; Thymol; Titanium dioxide 
nanoparticles 

 

Antioxidants (Basel). 2017 Dec 29;7(1). pii: E3. doi: 10.3390/antiox7010003. 

Natural Nanoparticles: A Particular Matter Inspired by Nature. 

Griffin S1,2, Masood MI3,4, Nasim MJ5, Sarfraz M6, Ebokaiwe AP7, Schäfer KH8, Keck CM9, Jacob C10. 

Author information 

Abstract 

During the last couple of decades, the rapidly advancing field of nanotechnology has 
produced a wide palette of nanomaterials, most of which are considered as "synthetic" and, 
among the wider public, are often met with a certain suspicion. Despite the technological 
sophistication behind many of these materials, "nano" does not always equate with "artificial". 
Indeed, nature itself is an excellent nanotechnologist. It provides us with a range of fine 
particles, from inorganic ash, soot, sulfur and mineral particles found in the air or in wells, to 
sulfur and selenium nanoparticles produced by many bacteria and yeasts. These nanomaterials 
are entirely natural, and, not surprisingly, there is a growing interest in the development of 
natural nanoproducts, for instance in the emerging fields of phyto- and phyco-
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nanotechnology. This review will highlight some of the most recent-and sometimes 
unexpected-advances in this exciting and diverse field of research and development. Naturally 
occurring nanomaterials, artificially produced nanomaterials of natural products as well as 
naturally occurring or produced nanomaterials of natural products all show their own, 
particular chemical and physical properties, biological activities and promise for applications, 
especially in the fields of medicine, nutrition, cosmetics and agriculture. In the future, such 
natural nanoparticles will not only stimulate research and add a greener outlook to a 
traditionally high-tech field, they will also provide solutions-pardon-suspensions for a range 
of problems. Here, we may anticipate specific biogenic factories, valuable new materials 
based on waste, the effective removal of contaminants as part of nano-bioremediation, and the 
conversion of poorly soluble substances and materials to biologically available forms for 
practical uses. 

 

PHTALATES 
Environ Int. 2017 Dec 19;112:115-126. doi: 10.1016/j.envint.2017.12.016. [Epub ahead of print] 

Multi-pathway human exposure assessment of phthalate esters and 
DINCH. 

Giovanoulis G1, Bui T2, Xu F3, Papadopoulou E4, Padilla-Sanchez JA4, Covaci A3, Haug LS4, Cousins AP5, 
Magnér J5, Cousins IT2, de Wit CA6. 

Author information 

Abstract 

Phthalate esters are substances mainly used as plasticizers in various applications. Some have 
been restricted and phased out due to their adverse health effects and ubiquitous presence, 
leading to the introduction of alternative plasticizers, such as DINCH. Using a comprehensive 
dataset from a Norwegian study population, human exposure to DMP, DEP, DnBP, DiBP, 
BBzP, DEHP, DINP, DIDP, DPHP and DINCH was assessed by measuring their presence in 
external exposure media, allowing an estimation of the total intake, as well as the relative 
importance of different uptake pathways. Intake via different uptake routes, in particular 
inhalation, dermal absorption, and oral uptake was estimated and total intake based on all 
uptake pathways was compared to the calculated intake from biomonitoring data. Hand wipe 
results were used to determine dermal uptake and compared to other exposure sources such as 
air, dust and personal care products. Results showed that the calculated total intakes were 
similar, but slightly higher than those based on biomonitoring methods by 1.1 to 3 times 
(median), indicating a good understanding of important uptake pathways. The relative 
importance of different uptake pathways was comparable to other studies, where inhalation 
was important for lower molecular weight phthalates, and negligible for the higher molecular 
weight phthalates and DINCH. Dietary intake was the predominant exposure route for all 
analyzed substances. Dermal uptake based on hand wipes was much lower (median up to 
2000 times) than the total dermal uptake via air, dust and personal care products. Still, dermal 
uptake is not a well-studied exposure pathway and several research gaps (e.g. absorption 
fractions) remain. Based on calculated intakes, the exposure for the Norwegian participants to 
the phthalates and DINCH was lower than health based limit values. Nevertheless, exposure 
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to alternative plasticizers, such as DPHP and DINCH, is expected to increase in the future and 
continuous monitoring is required. 

 

Environ Res. 2018 Feb;161:439-445. doi: 10.1016/j.envres.2017.11.039. 

Phthalate esters on urban airborne particles: Levels in PM10 and PM2.5 
from Mexico City and theoretical assessment of lung exposure. 

Quintana-Belmares RO1, Krais AM2, Esfahani BK3, Rosas-Pérez I4, Mucs D5, López-Marure R6, Bergman 
Å5, Alfaro-Moreno E7. 

Author information 

Abstract 

Endocrine disrupting chemicals (EDCs) from the environment are associated with 
reproductive abnormalities (i.e. decreased sperm concentration; increased endometriosis) and 
alterations of the cardiovascular system (i.e. increased blood pressure and risk of coronary 
disease). Some phthalates esters have been identified as EDCs, for which inhalation is 
considered as one of the routes of exposure. However, only little is known regarding 
inhalational exposure to EDCs via urban airborne particles. In the present study, we report the 
monthly concentration of 8 phthalate esters measured in PM10 and PM2.5 collected and 
recovered during 7 months in a highly populated area of Mexico City. Using the levels of 
PM10 and PM2.5 reported by the automatized network of environmental monitoring of Mexico 
City for the sampling site, we estimated exposure levels for people of different ages and 
gender. Two endocrine disrupting compounds, the phthalate esters DEHP and DnBP, were 
found on the particles in higher concentrations during the warmer months of the year. The 
highest concentration was reported for DEHP (229.7μg/g of particles) in PM2.5 collected in 
May 2013. After calculations of the DEHP concentration in the atmosphere, and using the 
respiratory flow rate, we determined males were potentially exposed to larger quantities of 
DEHP, reaching up to 18ng/8h in April 2013. Despite the concentrations of phthalates seem 
to be rather small, a comprehensive characterization of its presence is necessary in order to 
evaluate the overall exposure to these compounds, providing a clear view of exposure on 
children, adolescents and pregnant women. 

 

Arch Immunol Ther Exp (Warsz). 2017 Dec 5. doi: 10.1007/s00005-017-0494-2. [Epub ahead of print] 

The Impact of Di(2-ethylhexyl)phthalate on Cancer Progression. 

Chou CK1,2, Yang YT2, Yang HC2, Liang SS2,3, Wang TN3,4, Kuo PL5, Wang HD6, Tsai EM7,8,9, Chiu 
CC10,11,12,13,14. 
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Di(2-ethylhexyl)phthalate (DEHP), a widely used plasticizer, mainly serves as an additive to 
render polyvinyl chloride (PVC) soft and flexible. PVC plastics have become ubiquitous in 
our modern society. Yet, the leaching of DEHP from PVC-based consumables ultimately 
results in the deposition in certain tissues via inadvertent applications. Health risks for human 
populations exposed to DEHP has been assumed by studies on rodents and other species, 
including the DEHP-induced developmental dysregulation, reproductive impairments, 
tumorigenesis, and diseases in a transgenerational manner. In this review, we 
comprehensively summarize the accumulated literature regarding the multifaceted roles of 
DEHP in the activation of the nuclear receptors, the alteration of the redox homeostasis, 
epigenetic modifications and the acquisition of chemoresistance. 
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Associations between Urinary Phthalate Metabolites and Serum Anti-
Müller Hormone Levels in U.S. Men Based on National Health and 
Nutrition Examination Survey 2003-2004. 

Li N1,2, Li Y3,4, Meng H5, Sun H6,7, Wu D8,9,10. 

Author information 

Abstract 

Anti-Müller hormone (AMH) plays an important role in reproductive development and has a 
wide potential clinical application value. Phthalates have been widely found in human living 
environment and have negative effects on human reproduction. This study aimed to explore 
the relationship between urinary phthalate metabolites and serum AMH level in the general 
male population. Cross-sectional analyses were performed with a population of 489 men aged 
more than 12 years who participated in National Health and Nutrition Examination Survey 
(NHANES) 2003-2004 by Centers for Disease Control and Prevention, the United States. 
NHANES public data (demographic and socioeconomic information, examinations, and 
laboratory tests) were analyzed using Kruskal-Wallis test, Wilcoxon test and multivariable 
regression. Results showed that the urine concentration of mono (3-carboxypropyl) phthalate 
(MCPP) of 12-20 age group was significantly positively correlated with serum AMH 
concentration in the model without any covariates (p < 0.05). In the 60-year-old group, the 
monomethyl phthalate (MEP), mono (2-ethyl-5-carboxypentyl) phthalate (MECPP) 
concentrations were significantly correlated with serum AMH concentrations in models both 
with and without covariates (all p < 0.05). It could be concluded that exposure to phthalates 
might have negative effects on AMH level, especially in seniors. AMH could be used as a 
marker of exposure to phthalates in aged males. How exposure to phthalates affected AMH 
level and what the potential long-term health consequences of their relationship are needs 
more investigation. 
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Author information 

Abstract 

BACKGROUND:  

Phthalates are a group of chemicals found in a variety of consumer products. They have anti-
androgenic properties and human studies have reported associations between prenatal 
phthalate exposure and neuropsychological development in the offspring despite different 
cognitive tests, different ages and varying timing of exposure. 

OBJECTIVES:  

To investigate the association between prenatal phthalate exposure and language development 
in children aged 20-36months. 

METHODS:  

In the Odense Child Cohort, we analyzed 3rd trimester urine samples of 518 pregnant women 
for content of metabolites of diethyl, di-n-butyl, diisobutyl, butylbenzyl, di(2-ethylhexyl), and 
diisononyl phthalate, adjusted for osmolality. Language development was addressed using the 
Danish version of the MacArthur-Bates Communicative Development Inventories "Words 
and Sentences". Associations were assessed using logistic regression models comparing 
children below and above the 15th percentile while stratifying by sex and adjusting for 
maternal age and educational level. 

RESULTS:  

Phthalate metabolites were detectable in all samples although in lower levels than previous 
studies. Among boys, increased prenatal phthalate exposure was associated with lower scores 
in language development; odds ratios for vocabulary score below the 15th percentile with 
doubling in monoethyl phthalate, and summed di-(2-ethylhexyl) phthalate metabolites were 
respectively 1.24 (95% confidence interval: 1.05,1.46), and 1.33 (1.01,1.75). Similar 
associations were found for language complexity. No associations were found for girls. 

CONCLUSIONS:  

Our findings are notable, as adverse associations were suggested even in this low-level 
exposed population, with only one spot urine sample for exposure assessment and control for 
confounders. Lower scores in early language development are of relevance to health as this 
test predicts later educational success. 
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Predictors and correlations of phthalate metabolite concentrations in urine 
and seminal plasma among reproductive-aged men. 
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Lu WQ3. 

Author information 

Abstract 

BACKGROUND:  

Certain phthalates are suspected to be endocrine disruptors that are adversely associated with 
male reproductive health. However, the predictors and correlations of phthalate metabolite 
concentrations in urine and seminal plasma among reproductive-aged men have not been 
thoroughly studied. 

OBJECTIVE:  

To investigate the predictors and correlations of phthalate metabolite concentrations in urine 
and seminal plasma among adult Chinese males. 

METHOD:  

We measured mono-n-butyl phthalate (MBP), monobenzyl phthalate (MBzP), monomethyl 
phthalate (MMP), monoethyl phthalate (MEP), mono-n-octyl phthalate (MOP), mono(2-
ethylhexyl) phthalate (MEHP), mono(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP) and 
mono(2-ethyl-5-oxohexyl) phthalate (MEOHP) concentrations in seminal plasma and 
repeated spot-urine samples from 687 men who visited a reproductive center. Mixed-effect 
models were used to examine the associations of sociodemographic, lifestyle and medical 
factors with urinary metabolite concentrations. Linear regression models were used to identify 
predictors of metabolite concentrations in seminal plasma and correlations between 
metabolite concentrations in spot urine samples and seminal plasma. 

RESULTS:  

Measurements taken from spot urine samples poorly predicted same-day seminal plasma 
concentrations (all R2<0.10). Inverse associations were observed between education level and 
urinary MBP and MEOHP and between household income and urinary MMP; receiving 
intravenous infusion therapy was associated with increased urinary MBP, MEHHP and 
MEOHP, use of facial cleanser/cream was associated with increased MEP, and smoking was 
associated with increased MEHP. The predictors of metabolite concentrations in seminal 
plasma differed from those in urine, except for the association of intravenous infusion therapy 
with MBP. BMI was associated with increased seminal plasma MBP, MEHP and MEOHP, 
smoking was associated with increased MEP, and contact with plastics was associated with 
increased MEOHP. 
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CONCLUSIONS:  

Phthalate metabolite concentrations in adult men varied in accordance with sociodemographic 
variables, lifestyle factors and intravenous therapy. Measures of metabolite levels in urine 
may not directly reflect the exposure status of the male  
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Author information 

Abstract 

Background: Phthalates are chemicals which are widespread in the environment. Although the 
impacts on health of such exposure are unclear, there is evidence of a possible impact on the 
incidence of a diverse range of diseases. Monitoring of human exposure to phthalates is 
therefore important. This study aimed to determine the extent of phthalate exposure among 
mothers and their children in both rural and urban areas in Ireland, and to identify factors 
associated with elevated concentrations. It formed part of the 'Demonstration of a study to Co-
ordinate and Perform Human Biomonitoring on a European Scale' (DEMOCOPHES) pilot 
biomonitoring study. Methods: the concentration of phthalate metabolites were determined 
from a convenience sample of 120 mother/child pairs. The median age of the children was 8 
years. A questionnaire was used to collect information regarding lifestyle and environmental 
conditions of the children and mothers. Rigorous quality assurance within DEMOCOPHES 
guaranteed the accuracy and international comparability of results. Results: Phthalate 
metabolites were detected in all of the samples from both children and mothers. 
Concentrations were significantly higher in respondents from families with lower educational 
attainment and in those exposed to such items as polyvinyl chloride (PVC), fast food and 
personal care products (PCP). Conclusions: The study demonstrates that human 
biomonitoring for assessing exposure to phthalates can be undertaken in Ireland and that the 
exposure of the population is widespread. Further work will be necessary before the 
consequences of this exposure are understood. 
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Abstract 

BACKGROUND:  

The cause of precocious puberty may be associated with genetics and other conditions such as 
central nervous system (CNS) insults, or the exposure to endocrine disrupting chemicals 
(EDCs). Phthalates is known to be one of the EDCs and have estrogenic and antiandrogenic 
activities, and may be associated with advanced puberty. The objective of the study was to 
determine the association between urinary phthalate metabolites and advanced puberty. 

METHODS:  

A cross-sectional study was conducted in patients with precocious puberty (breast onset <8 
years, n=42) and early puberty (breast onset 8-9 years, n=17), compared to age-matched 
controls (n=77). Anthropometric measurements, estradiol, basal and gonadotropin releasing 
hormone (GnRH)-stimulated follicle stimulating hormone (FSH) and luteinizing hormone 
(LH) levels, uterine sizes, ovarian diameters and bone ages (BA) were obtained. Urine 
samples were collected and mono-methyl phthalate (MMP) and mono-ethyl phthalate (MEP) 
were analyzed by high performance liquid chromatography (HPLC) and adjusted with urine 
creatinine. 

RESULTS:  

The median adjusted-MEP concentration in girls with precocious puberty, was greater than in 
normal girls (6105.09 vs. 4633.98 μg/g Cr: p<0.05), and had the same trend among early 
puberty and normal puberty (5141.41 vs. 4633.98 μg/g Cr: p=0.4), but was not statistically 
significant. 

CONCLUSIONS:  

Precocious puberty girls had an association with increased MEP concentration. This is the 
first report of the association between urinary phthalate levels and precocious puberty in Thai 
girls. 
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BACKGROUND:  

Sex-specific associations have been reported between phthalates, bisphenol A (BPA), and 
child behavior. No data on large study populations are available for other phenols with 
possible endocrine-disrupting properties. 

OBJECTIVES:  

We aimed to study associations between prenatal exposure to phthalates and several phenols 
on behavior among male infants. 

METHODS:  

We quantified 11 phthalate metabolites and nine phenols (four parabens, benzophenone-3, 
BPA, two dichlorophenols, triclosan) in spot urine samples collected during pregnancy among 
EDEN cohort mothers who delivered a boy. Mothers completed the Strength and Difficulties 
Questionnaire (SDQ) when their children were 3.1 (n=529) and 5.6 (n=464) y old. 

RESULTS:  

BPA was positively associated with the relationship problems subscale at 3 y [incidence rate 
ratio (IRR): 1.11; 95% confidence interval (CI): 1.03, 1.20] and the hyperactivity-inattention 
subscale scores at 5 y (IRR: 1.08; 95% CI: 1.01, 1.14). Mono-n-butyl phthalate (MnBP) was 
positively associated with internalizing behavior, relationship problem, and emotional 
symptom scores at 3 y. Monobenzyl phthalate (MBzP) was positively associated with 
internalizing behavior and relationship problems scores at 3 y. After dichotomizing SDQ 
scores, triclosan tended to be positively associated with emotional symptom subscales at both 
3 and 5 y. 

CONCLUSIONS:  

The observed associations between BPA, MnBP, and behavior in boys are consistent with 
previous findings. Further health impact assessment studies based on dose-response functions 
corrected for exposure misclassification are required to quantify the public health burden 
possibly entailed by such associations. https://doi.org/10.1289/EHP1314. 
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Risk of Atopic Dermatitis. 

Lee WS1, Lee KS2, Lee S2, Sung M3, Lee SJ2, Jee HM2, Sheen YH4, Han MY2, Jung YH2. 

Author information 

Abstract 

https://doi.org/10.1289/EHP1314
https://www.ncbi.nlm.nih.gov/pubmed?term=%22BioMed+research+international%22%5BJour%5D+AND+home+remodeling&TransSchema=title&cmd=detailssearch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sung%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jee%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheen%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=29098153
https://www.ncbi.nlm.nih.gov/pubmed?term=%22BioMed+research+international%22%5BJour%5D+AND+home+remodeling&TransSchema=title&cmd=detailssearch


82 
 

Purpose:  

The purpose of this study was to investigate the effects of home remodeling and food allergy 
(FA) on the development of atopic dermatitis (AD) in children. 

Methods:  

The Modified International Study of Asthma and Allergies in Childhood questionnaire was 
used to survey 4,111 children recruited from 3 kindergartens and 6 elementary schools from 
Seongnam, Korea. Participants' parents agreed for them to participate in physical 
examinations, skin prick tests, and blood tests. 

Results:  

Home remodeling in the past 12 months (adjusted odds ratio [aOR] 3.40, P = 0.006), lifetime 
diagnosis of FA (aOR 3.95, P < 0.001), parental history of AD (aOR 2.67, P = 0.001), and FA 
(aOR 2.35, P = 0.004) were independent risk factors for lifetime diagnosis of AD ever. When 
history of home remodeling and FA were combined, the risk for moderate-to-severe AD by 
scoring atopic dermatitis (SCORAD) score increased (aOR, 7.19, P = 0.011, P for interaction 
= 0.034). 

Conclusion:  

Home remodeling, lifetime diagnosis of FA, parental history of AD, and parental history of 
FA were independent risk factors for AD. In addition, we observed a synergistic interaction 
between home remodeling and FA in the risk of moderate-to-severe AD. 
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