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Non-cancer, cancer, and dermal sensitization risk assessment of heavy 
metals in cosmetics. 
Lim DS1, Roh TH1, Kim MK1, Kwon YC1, Choi SM1, Kwack SJ2, Kim KB3, Yoon S1, Kim HS1, Lee 
BM1. 

Author information 
Abstract 
The heavy metal content of cosmetics may be a cause for concern in that exposure to 
these metals is associated with adverse consequences. Thus, the aim of this study was to 
assess consequences attributed to exposure to heavy metals in cosmetics as determined by 
non-cancer, cancer, and sensitization risks methodologies. The quantification and exposure 
assessments of aluminum (Al), chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel 
(Ni), copper (Cu), zinc (Zn), arsenic (As), lead (Pb), mercury (Hg), cadmium (Cd), antimony 
(Sb), and titanium (Ti) were performed by inductively coupled plasma-mass spectrometry. 
The non-cancer risk assessment of Al, Cr3+, Mn, Fe, Co, Ni, Cu, Zn, Cd, Sb, and Ti in cosmetic 
samples resulted in a margin of safety (MOS) greater than 100 or a hazard index (HI) of less 
than 1. However, the probability of lifetime cancer risk (LCR) resulting from dermal exposure 
to heavy metals from cosmetics exceeded the acceptable risk levels (LCR > 10-5). An 
exposure-based sensitization quantitative risk assessment determined that the ratios of 
acceptable exposure level to consumers for Ni, Co, Cu, or Hg were above 1, suggesting an 
absence of skin-sensitizing potential. For an average daily user of lip cosmetics, the 
estimated intakes of heavy metals were within the acceptable daily intake (ADI). The 
percentage of heavy users for which metal intakes exceeded ADIs were 20.37% for Pb, 9.26% 
for Mn, 1.85% for Cr3+, and 1.85% for Cr6+, respectively. Data suggested that the heavy 
metals present in cosmetics do not appear to pose a serious risk to health. However, 
for heavy users of lip cosmetics, contamination with some heavy metals, such as Pb, Mn, and 
Cr needs to be minimized. 
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Occurrence of 44 elements in human cord blood and their association with 
growth indicators in newborns. 
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Cabrera-Rodríguez R1, Luzardo OP2, González-Antuña A1, Boada LD3, Almeida-González 
M1, Camacho M1, Zumbado M1, Acosta-Dacal AC1, Rial-Berriel C1, Henríquez-Hernández LA1. 

Author information 
Abstract 
There is growing concern about environmental pollution produced by elements, including 
"emerging" contaminants, such as rare earth elements (REE) and other trace elements (TE), 
which are extensively and increasingly employed in the manufacture of consumer 
electronics. Previous research has shown that prenatal exposure to some elements 
(mainly heavy metals) may be associated with decreased fetal growth and other adverse 
birth outcomes. Recent studies have also shown that environmental exposure to REE and TE 
may be related to adverse effects on human health. This cross-sectional study, which 
included nearly 92% of the births in 2016 in La Palma (Canary Islands, Spain; n = 471), aimed 
to evaluate the potential adverse health effects exerted by a wide range of elements on 
newborns. We quantified the levels of 44 elements (including 26 REE and TE) in their 
umbilical cord blood. Our results showed low or very low levels of most elements. We found 
an inverse association between antimony (Sb) and birth weight (Spearman's r = -0.106, 
p = 0.021). A similar trend was observed between nickel (Ni) and birth weight and between 
chromium (Cr) and birth length, although in this case the significance was borderline. 
Bismuth appeared as a risk factor for having a birth weight below the tenth percentile in the 
univariate (OR = 3.30; 95% CI = 1.25-8.78; p = 0.017) and multivariate analyses (OR = 5.20; 
95% CI = 1.29-20.91; p = 0.020). When assessing the effect of element mixtures, the sum of 
Cr, Ni, and Sb appeared as a risk factor for having a birth weight below the tenth percentile 
in the univariate (OR = 2.41; 95% CI = 1.08-5.35; p = 0.031) and multivariate analyses 
(OR = 3.84; 95% CI = 1.42-10.39; p = 0.008). Our findings suggest that some inorganic 
elements-isolated or in mixture-are associated to a lower fetal growth. Additional research is 
needed to understand the role of inorganic pollutants on fetal development. 
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2018. 

Environmental exposure of heavy metal (lead and cadmium) and hearing loss: 
data from the Korea National Health and Nutrition Examination Survey 
(KNHANES 2010-2013). 
Kang GH1, Uhm JY1, Choi YG1, Kang EK1, Kim SY1, Choo WO1, Chang SS1. 

Author information 
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Lead and cadmium have been identified as risk factors for hearing loss in animal studies, but 
large-scale studies targeting the general human population are rare. This study was 
conducted to investigate the link between heavy metal concentrations in blood and hearing 
impairment, using a national population-based survey. 

METHODS: 
The study participants comprised 6409 Koreans aged 20 or older, who were included in the 
Fifth and Sixth Korea National Health and Nutrition Examination Surveys (KNHANES 2010-
2013). Hearing impairment was categorized into two types, low- and high-frequency hearing 
impairment, using pure tone audiometry. Low-frequency hearing impairment was defined as 
having a binaural average of hearing thresholds for 0.5, 1, and 2 kHz exceeding 25 dB, and 
high-frequency hearing impairment was defined as having a binaural average of hearing 
thresholds for 3, 4, and 6 kHz exceeding 25 dB. The blood levels of heavy metals (lead and 
cadmium) were classified into quartiles. Cross-sectional association between hearing 
impairment and the level of heavy metals (lead and cadmium) was examined in both sexes. 
Multivariate logistic regression was used to obtain adjusted odds ratios (ORs) and 95% 
confidence intervals (CIs). 

RESULTS: 
Among men, the prevalence of low- and high- frequency hearing impairment was 13.9% and 
46.7%, respectively, which was higher than the prevalence among women (11.8% and 27.0%, 
respectively). Regarding lead, the adjusted OR of high-frequency hearing impairment for the 
highest blood level group versus the lowest group was significant in both men (OR = 1.629, 
95% CI = 1.161-2.287) and women (OR = 1.502, 95% CI = 1.027-2.196), after adjusting for age, 
body mass index, education, smoking, alcohol consumption, exercise, diagnosis of diabetes 
mellitus, hypertension, and noise exposure (occupational, loud, firearm noises). No links 
were found between blood lead levels and low-frequency hearing impairment, or between 
blood cadmium levels and low- or high-frequency hearing impairment in either sex. 

CONCLUSIONS: 
The present study findings suggest that even exposure to low-level lead is a risk factor for 
high-frequency hearing loss. A prospective epidemiologic study should be conducted to 
identify the causal relationship between human health and exposure to heavy metals, and 
efforts to reduce heavy metal exposure in the general population should continue. 

 

Environ Int. 2018 Aug;117:40-47. doi: 10.1016/j.envint.2018.04.032. Epub 2018 May 1. 

Prenatal lead, cadmium and mercury exposure and associations with motor 
skills at age 7 years in a UK observational birth cohort. 
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Taylor CM1, Emond AM2, Lingam R3, Golding J2. 

Author information 
Abstract 
BACKGROUND: 
Lead and mercury are freely transferred across the placenta, while cadmium tends to 
accumulate in the placenta. Each contributes to adverse neurological outcomes for the child. 
Although prenatal heavy metal exposure has been linked with an array of 
neurodevelopmental outcomes in childhood, its association with the development of motor 
skills in children has not been robustly studied. 

AIMS/OBJECTIVE: 
The aim of the present study was to investigate the association between prenatal exposure 
to lead, cadmium and mercury, measured as maternal blood concentrations during 
pregnancy, and motor skills, measured as subtests of the Movement Assessment Battery for 
Children (Movement ABC) at age 7 years in a large sample of mother-child pairs enrolled in a 
UK observational birth cohort study (Avon Longitudinal Study of Parents and Children, 
ALSPAC). 

METHODS: 
Whole blood samples from pregnant women enrolled in ALSPAC were analysed for lead, 
cadmium and mercury. In a complete case analysis (n = 1558), associations between 
prenatal blood concentrations and child motor skills assessed by Movement ABC subtests of 
manual dexterity, ball skills and balance at 7 years were examined in adjusted regression 
models. Associations with probable developmental coordination disorder (DCD) were also 
investigated. 

RESULTS: 
The mean prenatal blood levels were: lead 3.66 ± 1.55 μg/dl; cadmium 0.45 ± 0.54 μg/l; 
mercury 2.23 ± 1.14 μg/l. There was no evidence for any adverse associations of prenatal 
lead, cadmium or mercury exposure with motor skills measured at age 7 years with 
Movement ABC subtests in adjusted regression models. Further, there were no associations 
with probable DCD. 

CONCLUSIONS: 
There was no evidence to support a role of prenatal exposure to heavy metals at these levels 
on motor skills in the child at age 7 years measured using the Movement ABC. Early 
identification of symptoms of motor skills impairment is important, however, to enable 
investigation, assessment and treatment. 
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J Formos Med Assoc. 2018 May 7. pii: S0929-6646(17)30783-0. doi: 
10.1016/j.jfma.2018.04.008. [Epub ahead of print] 

Incidence of sicca syndrome is 3.6 fold higher in areas with farm soils high in 
chromium and nickel. 
Lian IB1, Wen IR2, Su CC3. 

Author information 
Abstract 
BACKGROUND/PURPOSE: 
Chromium and nickel are important soil pollutants in Taiwan. Previously, we showed that 
blood chromium levels correlated strongly with soil chromium levels. Our observation that 
many patients with dry eyes or a dry mouth came from areas where soils contain high 
chromium levels prompted us to investigate whether incidence and prevalence of SS are 
higher in areas where soils contain high levels of heavy metals. 

METHODS: 
We used a database from national health insurance (NHI) to study the epidemiology of SS. It 
was ascertained by at least 3 hospital visits with the diagnosis within 12 months. We then 
compared the results with the information about heavy metal contents in farm soils. 

RESULTS: 
The incidence of SS was significantly increased (3.6 fold) in the areas where soils contained 
high levels of chromium and nickel. In contrast, lead, copper, or arsenic did not show such a 
strong association. 

CONCLUSION: 
Both the prevalence and incidence of SS are significantly increased in areas where soils 
contain high levels of chromium and nickel. Whether heavy metal, particularly chromium or 
nickel is a novel environmental risk factor for sicca syndrome needs more studies to confirm. 

 

Toxicol Rep. 2018 Mar 6;5:390-395. doi: 10.1016/j.toxrep.2018.02.015. eCollection 2018. 

Heavy metal contamination of prenatal vitamins. 
Schwalfenberg G1, Rodushkin I2,3, Genuis SJ4. 

Author information 
Abstract 
Prenatal vitamins are often consumed daily during gestation and postnatally for up to 18-24 
months with the belief that supplementation achieves better outcomes. Detrimental effects 
of gestational exposure to adverse chemical agents are gathering increasing attention. This 
study was designed to assess toxic element contamination in prenatal supplements. Twenty-
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six commonly used prenatal vitamin brands including one prescription brand were collected 
from Canadian health-food outlets and pharmacies, and tested for toxic element 
contamination. Results were compared to established endpoints. All samples contained Lead 
with average amounts being (0.535 μgm), 20/51 samples exceeded established standards for 
lead toxicity (0.50 μgm/day), with one sample yielding 4. μgm/day. Three samples registered 
inorganic arsenic levels above acceptable limits. Cadmium levels did not exceed current 
standards. Toxic elements such as Aluminum, Nickel, Titanium and Thallium were detected 
in all samples. Cumulative intake of prenatal supplement over many months may constitute 
a significant source of toxic element exposure to the mother and offspring. With several 
samples exceeding known standards for gestational toxic element exposure, guidelines for 
routine monitoring and reporting are required. In keeping with recommendations from the 
International Federation of Obstetrics and Gynecology, industry regulation would be 
welcomed to protect expectant mothers and their vulnerable offspring. 

 

Int J Environ Res Public Health. 2018 Jun 10;15(6). pii: E1221. doi: 10.3390/ijerph15061221. 

Heavy Metals' Effect on Susceptibility to Attention-Deficit/Hyperactivity 
Disorder: Implication of Lead, Cadmium, and Antimony. 
Lee MJ1,2, Chou MC3,4, Chou WJ5,6, Huang CW7, Kuo HC8,9, Lee SY10,11, Wang LJ12,13. 

Author information 
Abstract 
Background: Heavy metals are known to be harmful for neurodevelopment and they may 
correlate to attention deficit/hyperactivity disorder (ADHD). In this study, we aim to explore 
the relationships between multiple heavy metals (manganese, lead, cadmium, mercury, 
antimony, and bismuth), neurocognitive function, and ADHD symptoms. Methods: We 
recruited 29 patients with ADHD inattentive type (ADHD-I), 47 patients with ADHD 
hyperactivity/impulsivity type (ADHD-H/I), and 46 healthy control children. Urine samples 
were obtained to measure the levels of the aforementioned heavy metals in each child. 
Participants&rsquo; cognitive function and clinical symptoms were assessed, 
respectively. Results: We found ADHD-H/I patients demonstrated the highest antimony 
levels (p = 0.028), and ADHD-I patients demonstrated the highest cadmium levels (p = 0.034). 
Antimony levels were positively correlated with the severity of ADHD symptoms that were 
rated by teachers, and cadmium levels were negatively correlated with the Full Scale 
Intelligence Quotient. Lead levels were negatively correlated with most indices of the 
Wechsler Intelligence Scale for Children⁻Fourth Edition (WISC-IV), but positively correlated 
with inattention and hyperactivity/impulsivity symptoms (p < 0.05). Conclusion: Lead, 
cadmium and antimony were associated with susceptibility to ADHD and symptom severity 
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in school-age children. Eliminating exposure to heavy metals may help to prevent 
neurodevelopmental disorders in children. 

 

POLLUANTS ORGANIQUES PERSISTANTS 

 

J Epidemiol. 2018 Jun 5;28(6):300-306. doi: 10.2188/jea.JE20170032. Epub 2018 Jan 20. 

An 18-Year Follow-up Survey of Dioxin Levels in Human Milk in Japan. 
Ae R1,2, Nakamura Y1, Tada H3, Kono Y4, Matsui E5, Itabashi K6, Ogawa M2, Sasahara 
T2, Matsubara Y1, Kojo T1, Kotani K1, Makino N1, Aoyama Y1, Sano T1, Kosami K1, Yamashita 
M1, Oka A7. 

Author information 
Abstract 
BACKGROUND: 
Globally, few published studies have tracked the temporal trend of dioxin levels in the 
human body since 2000. This study describes the annual trend of dioxin levels in human 
breast milk in Japanese mothers from 1998 through 2015. 

METHODS: 
An observational study was conducted from 1998 through 2015. Participants were 1,194 
healthy mothers following their first delivery who were recruited annually in Japan. Breast 
milk samples obtained from participants were analyzed using gas chromatography and mass 
spectrometry for dioxins, including polychlorinated dibenzo-p-dioxins (PCDDs), 
polychlorinated dibenzofurans (PCDFs), and coplanar polychlorinated biphenyls (PCBs). 

RESULTS: 
Mean age was 29.5 years, and 53% of participants were 20-25 years old. A declining trend in 
total dioxin levels was found, from a peak of 20.8 pg toxic equivalence (TEQ)/g fat in 1998 to 
7.2 pg TEQ/g fat in 2014. Data from the last 5 years of the study indicated a plateau at 
minimal levels. In contrast, an increasing trend was found in the mean age of participants 
during the last 5 years. Although significantly higher dioxin levels were observed in samples 
from older participants, an upward trend in dioxin levels was not observed, indicating that 
dietary and environmental exposure to dioxins had greatly diminished in recent years. 

CONCLUSIONS: 
Dioxin levels in human breast milk may be approaching a minimum in recent years in Japan. 
The findings may contribute to global reference levels for environmental pollution of dioxins, 
which remains a problem for many developing countries. 
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Environ Int. 2018 May;114:334-342. doi: 10.1016/j.envint.2017.12.010. Epub 2018 Feb 22. 

Persistent organic pollutants and risk of type 2 diabetes: A prospective 
investigation among middle-aged women in Nurses' Health Study II. 
Zong G1, Valvi D2, Coull B3, Göen T4, Hu FB5, Nielsen F6, Grandjean P7, Sun Q8. 

Author information 
Abstract 
BACKGROUND: 
Exposure to persistent organic pollutants (POPs) may predispose to the development of type 
2 diabetes (T2D), but prospective human evidence is scarce. 

OBJECTIVES: 
We investigated the association between plasma-POP concentrations in the late 1990s and 
incident T2D over 11 years of follow-up in the Nurses' Health Study II. 

DISCUSSION: 
Three organochlorine pesticides and 20 polychlorinated biphenyls (PCBs) were measured in 
banked plasma from 793 case-control pairs of T2D. In a multiviarate-adjusted model, T2D 
ORs (95%CIs) comparing extreme POP tertiles (high vs. low) were 1.67 (1.24, 2.23; 
Ptrend < 0.001) for hexachlorobenzene (HCB), 3.62 (2.57, 5.11; Ptrend < 0.001) for β-
hexachlorocyclohexane (β-HCH), 1.55 (1.13, 2.13; Ptrend = 0.05) for p,p'-
dichlorodiphenyldichloroethylene (p,p'-DDE), and 1.95 (1.42, 2.69; Ptrend < 0.001) for 
total dioxin-like PCBs (DL-PCBs) which included 5 mono-ortho congeners, PCB-105, 118, 156, 
157, and 167. Adjustment for previous weight change and body mass index (BMI) at blood 
draw attenuated these associations, but that for DL-PCBs remained (OR[95% CI] = 1.78[1.14, 
2.76]; Ptrend = 0.006). Age, breastfeeding history, previous weight change and BMI at blood 
draw were significant predictors of plasma POP concentrations. In addition, we found 
significant interactions of POPs and weight change before blood draw on T2D risk. ORs 
(95%CIs) of T2D comparing extreme (high vs. low) POP groups were 2.00 (1.02, 3.92; 
Ptrend = 0.01) for HCB, 2.69 (1.34, 5.40; Ptrend < 0.001) for β-HCH, and 2.41 (1.22, 4.77; 
Ptrend < 0.001) for DL-PCBs in the lowest weight gain group, whereas these values were 1.29 
(0.73, 2.28; Ptrend = 0.46; Pinteraction = 0.04) for HCB, 1.41 (0.77, 2.60; Ptrend = 0.24; 
Pinteraction = 0.003) for β-HCH, and 0.90 (0.50, 1.63; Ptrend = 0.61; Pinteraction = 0.01) for DL-PCBs 
in the highest weight-gain group. 

CONCLUSIONS: 
Our findings suggest that elevated POP exposure may have diabetogenic potential. These 
data also highlight the impact of lifestyle factors, especially history of weight gain, on 
circulating POP concentrations and their associations with subsequent T2D risk. 
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Nutr Metab Cardiovasc Dis. 2018 Jul;28(7):735-742. doi: 10.1016/j.numecd.2018.03.004. 
Epub 2018 Mar 13. 

Associations between persistent organic pollutants and metabolic syndrome 
in morbidly obese individuals. 
Dusanov S1, Ruzzin J2, Kiviranta H3, Klemsdal TO4, Retterstøl L5, Rantakokko P3, Airaksinen 
R3, Djurovic S6, Tonstad S4. 

Author information 
Abstract 
BACKGROUND AND AIMS: 
Persons with "metabolically healthy" obesity may develop cardiometabolic complications at 
a lower rate than equally obese persons with evident metabolic syndrome. Even morbidly 
obese individuals vary in risk profile. Persistent organic pollutants (POPs) are widespread 
environmental chemicals that impair metabolic homeostasis. We explored whether 
prevalence of metabolic syndrome in morbidly obese individuals is associated with serum 
concentrations of POPs. 

METHODS AND RESULTS: 
A cross-sectional study among 161 men and 270 women with BMI >35 kg/m2 and 
comorbidity, or >40 kg/m2. Circulating concentrations of 15 POPs were stratified by number 
of metabolic syndrome components. In multiple logistic regression analysis odds ratios 
between top quartile POPs and metabolic risk factors versus POPs below the top quartile 
were calculated adjusting for age, gender, body mass index, smoking status, alcohol 
consumption and cholesterol concentrations. Age-adjusted concentrations of trans-
nonachlor and dioxin-like and non-dioxin-like polychlorinated biphenyls (PCBs) increased 
with number of metabolic syndrome components in both genders (p < 0.001), while the 
organochlorine pesticides HCB, β-HCH and p,p'DDE increased only in women (p < 0.008). 
Organochlorine pesticides in the top quartile were associated with metabolic syndrome as 
were dioxin-like and non-dioxin-like PCBs (OR 2.3 [95% CI 1.3-4.0]; OR 2.5 [95% CI 1.3-4.8] 
and 2.0 [95% CI 1.1-3.8], respectively). Organochlorine pesticides were associated with HDL 
cholesterol and glucose (OR = 2.0 [95% CI = 1.1-3.4]; 2.4 [95% CI = 1.4-4.0], 
respectively). Dioxin-like PCBs were associated with diastolic blood pressure, glucose and 
homeostatic model assessment-insulin resistance index (OR = 2.0 [95% CI = 1.1-3.6], 2.1 
[95% CI = 1.2-3.6] and 2.1 [95% CI = 1.0-4.3], respectively). 

CONCLUSION: 
In subjects with morbid obesity, metabolic syndrome was related to circulating levels of 
organochlorine pesticides and PCBs suggesting that these compounds aggravate clinically 
relevant complications of obesity. 
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Hypertension. 2018 Jun;71(6):1258-1268. doi: 10.1161/HYPERTENSIONAHA.117.10691. Epub 
2018 Apr 30. 

Persistent Organochlorine Pollutants in Plasma, Blood Pressure, and 
Hypertension in a Longitudinal Study. 
Donat-Vargas C1, Åkesson A2, Tornevi A3, Wennberg M4, Sommar J3, Kiviranta H5, Rantakokko 
P5, Bergdahl IA3. 

Author information 
Abstract 
Persistent organochlorine pollutants (POPs) have shown to be involved in the atherosclerotic 
process and to cause endothelial cell dysfunction. To assess longitudinally whether plasma 
concentrations of different POPs were associated with blood pressure and risk of 
hypertension in middle-aged women and men. Study subjects were 850 participants in the 
VIP (Västerbotten Intervention Programme) with 2 blood samples and blood pressure 
measurements, 10 years apart, during 1990 to 2003 (baseline) and during 2000 to 2013 
(follow-up). Dioxin-like and nondioxin-like polychlorinated biphenyls (DL-PCBs, NDL-PCBs) 
and p,p'-dichlorodiphenyldichloroethylene (DDE) were measured. Associations were 
assessed using generalized estimating equations. At baseline sampling 49% and at follow-up 
64% had hypertension. DL-PCBs and DDE, but not NDL-PCBs or hexachlorobenzene, were 
associated with hypertension. Only the association for DL-PCBs remained statistically 
significant after lipid-standardization and adjustment for body mass index and total serum 
lipids. The multivariable-adjusted odds ratio of hypertension based on repeated 
measurements were 1.52 (95% confidence interval, 1.08-2.13) for DL-PCBs (third versus first 
tertile of lipid-standardized POPs). In stratified adjusted analyses, odds ratio for those born 
after 1950 increased to 3.99 (95% confidence interval, 2.15-7.43), whereas no association 
was observed among those born earlier. Based on repeated measurements, the 
accumulated exposure to DL-PCBs and DDE, although less clear for the latter, may disrupt 
the normal blood pressure levels and increase the odds of hypertension. Moreover, 
individuals experiencing early-life POP exposure may be at elevated risk of vascular POP 
effects. 

 

Environ Res. 2018 Aug;165:193-200. doi: 10.1016/j.envres.2018.04.009. Epub 2018 Apr 30. 

Longitudinal changes in persistent organic pollutants (POPs) from 2001 to 
2009 in a sample of elderly Swedish men and women. 
Stubleski J1, Lind L2, Salihovic S3, Lind PM4, Kärrman A5. 

Author information 
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Abstract 
BACKGROUND: 
Prospective cohort studies evaluating the temporal trends of background-level persistent 
organic pollutants (POPs) and their potential negative health effects in humans are needed. 

OBJECTIVE: 
The objectives of this study are to examine the five year longitudinal trend in chlorinated 
and brominated (Cl/Br) POP concentrations in a sample of elderly individuals and to 
investigate the relationship between gender, changes in body weight, plasma lipid levels and 
POP concentrations. 

METHODS: 
In the population-based Prospective Investigation of the Vasculature in Uppsala Seniors 
(PIVUS) study, plasma samples were collected from the same individuals over a 5 year 
period. Originally 992 subjects (all aged 70) were sampled between 2001 and 2004 and 814 
returning subjects (all aged 75) were sampled again from 2006 to 2009. Plasma 
concentrations of 16 polychlorinated biphenyls (PCBs), 5 organochlorine pesticides (OCPs), 
octachlorinated dibenzo-p-dioxin (OCDD), and one polybrominated diphenylether (BDE 47) 
were determined using high-throughput 96-well plate solid phase extraction and gas 
chromatography-high resolution mass spectrometry (GC-HRMS). 

RESULTS: 
During the 5-year follow-up, plasma concentrations of all POPs significantly decreased 
(p < 0.00001). Median reductions ranged from 4% (PCB105) to 45% (PCB 99), with most 
reductions being in the 30-40% range. For most POPs, a larger decline was seen in men than 
in women. The relationship between the weight change and change in POP concentrations 
was generally negative, but a positive relationship between lipid levels and POP 
concentrations when expressed as wet-weight was observed. In general, similar changes in 
POP concentrations and their relationships to body weight were observed regardless of 
using either wet-weight (pg/mL) or lipid-normalized (ng/g lipid) concentrations. 

CONCLUSION: 
In this longitudinal cohort study, gender and minor, but varying changes in body weight and 
lipid levels greatly influenced the individual-based changes in POP concentrations. In 
general, our findings suggest that men and women with larger decreases in body weight and 
greater increases in lipid levels have the slowest decline in body burden of POPs. Based on 
the results from this study, either wet-weight or lipid normalized concentrations can be used 
to determine the percent change in POP concentrations and their relationships to 
physiological changes and differences. 
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Sci Total Environ. 2018 Feb 15;615:1239-1246. doi: 10.1016/j.scitotenv.2017.09.038. Epub 
2017 Oct 17. 

Association of prenatal exposure to PCDD/Fs and PCBs with maternal and 
infant thyroid hormones: The Hokkaido Study on Environment and Children's 
Health. 
Baba T1, Ito S2, Yuasa M3, Yoshioka E4, Miyashita C2, Araki A2, Sasaki S5, Kobayashi 
S2, Kajiwara J6, Hori T6, Kato S5, Kishi R2. 

Author information 
Abstract 
Polychlorinated dibenzo-p-dioxins (PCDDs), dibenzofurans (PCDFs) and biphenyls (PCBs) are 
persistent organic pollutants that are universally detected. Some congeners of PCDDs, PCDFs 
or PCBs have dioxin-like toxicity, whereas non-dioxin-like PCBs are considered to have 
different toxicity. Reports of the relationships between prenatal exposure to PCDDs, PCDFs 
or PCBs and thyroid homeostasis in pregnant women and infants have been inconsistent. 
The aim of this study was to investigate the effect of maternal serum PCDD/F or PCB levels 
on maternal and neonatal thyroid hormone (TH) levels in a prospective cohort. Of the 514 
subjects in the prospective cohort, 386 mothers and 410 infants were included for analysis. 
Fifteen dioxins and seventy PCBs in maternal blood collected between 23 and 41weeks of 
gestation were measured using high-resolution gas chromatography and high-resolution 
mass spectrometry. Blood samples to measure thyroid stimulating hormone (TSH) and free 
thyroxine (FT4) levels were obtained from mothers at an early gestational stage (median ten 
weeks), and from infants between four and seven days of age, respectively. Multiple linear 
regression analysis was conducted. Median concentration of total PCBs, PCB 153 were 
104,700, and 20,500pg/g lipid, respectively. Median total dioxin-TEQ was 13.8pg/g lipid. 
Total dioxin-TEQ, coplanar PCBs were positively associated with neonatal FT4 (beta=0.224, 
0.206, respectively). The association was stronger in boys (beta=0.299, 0.282, respectively). 
Several PCDD/F and PCB isomers were also positively associated with neonatal FT4. Total 
PCBs or non-dioxin-like PCBs were not associated with any maternal or neonatal THs. No DLC 
grouping or congeners were associated with neonatal TSH. Non-ortho PCBs were positively 
associated with maternal FT4. Three PCB congeners had significant positive association(s) 
with maternal THs. In conclusion, the results of our study suggest that perinatal exposure to 
background-level DLCs increases neonatal FT4, especially in boys. 

 

Environ Int. 2018 Aug;117:175-185. doi: 10.1016/j.envint.2018.04.046. Epub 2018 May 10. 
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Sex-related differences in the associations between maternal dioxin-like 
compounds and reproductive and steroid hormones in cord blood: The 
Hokkaido study. 
Miyashita C1, Araki A1, Mitsui T2, Itoh S1, Goudarzi H3, Sasaki S4, Kajiwara J5, Hori T5, Cho 
K6, Moriya K7, Shinohara N7, Nonomura K8, Kishi R9. 

Author information 
Abstract 
BACKGROUND: 
Prenatal exposure to dioxin-like compounds (DLCs) irreversibly affects fetal reproductive and 
steroid hormone synthesis. 

OBJECTIVE: 
This study aimed to assess the relationships between maternal DLCs and cord blood 
reproductive and steroid hormones. 

METHODS: 
Participants in this study were pregnant women who enrolled in the Sapporo Cohort of the 
Hokkaido Study between 2002 and 2005. We quantified 29 DLCs during the 2nd and 3rd 
trimesters in maternal blood. Additionally, we measured the concentrations of 
progesterone, estradiol (E2), testosterone (T), androstenedione, dehydroepiandrosterone 
(DHEA), cortisol, cortisone, sex hormone-binding globulin (SHBG), luteinizing hormone (LH), 
follicle-stimulating hormone (FSH), prolactin, inhibin B, and insulin-like factor-3 (INSL3) in 
cord blood samples. 

RESULTS: 
Data from 183 mother-child pairs were analyzed. We observed sex-dependent associations 
of DLCs on T/E2 ratios, DHEA, cortisol, cortisone, adrenal androgen/glucocorticoid (AA/GC: 
sum of DHEA and androstenedione)/(sum of cortisol and cortisone) ratios and SHBG. An 
increase in maternal DLCs related to decreased T/E2 ratios and SHBG and inhibin B levels, 
and increased AA/GC ratios and FSH and DHEA levels in male cord blood samples. However, 
an increase in maternal mono-ortho polychlorinated biphenyls related to increased cortisol, 
cortisone, and SHBG levels, and decreased DHEA levels and AA/GC ratios in female cord 
blood samples. 

CONCLUSIONS: 
Prenatal exposure to DLCs alters steroidogenesis and suppresses the secretion of inhibin B in 
male cord blood. Relationships between maternal DLCs and cord blood hormones differ 
between boys and girls. Further studies are required to clarify whether the effects of in utero 
exposure to DLCs on adrenal hormones extend into infancy and puberty. 
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10.1080/19440049.2018.1469052. [Epub ahead of print] 

Dietary intake of dioxins in Japan in 2016 with time trends since 1998. 
Tsutsumi T1, Matsuda R1, Yanagi T2, Iizuka S2, Isagawa S2, Takatsuki S1, Watanabe T1, Teshima 
R1, Akiyama H1,3. 

Author information 
Abstract 
Total diet samples collected from seven regions throughout Japan in 2016 were analysed for 
polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans and dioxin-like 
polychlorinated biphenyls (DL-PCBs), known collectively as dioxins. This led to estimates of 
the latest dietary intake of these contaminants for the general Japanese population (≥ 1 year 
old). The average daily intake of dioxins for a person weighing 50 kg, calculated at non-
detected congener concentrations assumed to be equal to zero, was estimated to be 0.54 pg 
TEQ (toxic equivalents) kg-1 body weight (bw) day-1. This value is well below the tolerable 
daily intake of 4 pg TEQ kg-1 bw day-1 for dioxins in Japan. The average intake was highest 
from fish and shellfish, followed by meat and eggs. The TEQ contribution of the fish and 
shellfish group to the total dietary TEQs was significant (89%). The DL-PCBs accounted for 
about 67% of the dioxin intake. The latest dioxin intake level was compared with previous 
estimates from total diet study results obtained annually since 1998 to determine the time 
trends in the dietary intake of dioxins in Japan. Overall, the average dioxin intake appeared 
to be decreasing gradually during the period of study. The previous average intakes of 
dioxins ranged from 0.58 to 1.9 pg TEQ kg-1 bw day-1. The latest average intake was the 
lowest since 1998 and was about one-third of the average intake in 1998. This decreasing 
trend in the dietary intake of dioxins was mainly influenced by the decreased dioxin intakes 
from two food groups, fish and shellfish, and meat and eggs. 

 

BISPHENOL A 

 

Environ Int. 2018 May;114:343-356. doi: 10.1016/j.envint.2017.12.028. Epub 2018 Mar 7. 

Prenatal exposure to bisphenol A and hyperactivity in children: a systematic review and 
meta-analysis. 

Rochester JR1, Bolden AL2, Kwiatkowski CF3. 

Author information 
Abstract 
BACKGROUND: 
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Attention-deficit hyperactivity disorder (ADHD) has increased in prevalence in the past 
decade. Studies attempting to identify a specific genetic component have not been able to 
account for much of the heritability of ADHD, indicating there may be gene-environment 
interactions underlying the disorder, including early exposure to environmental chemicals. 
Based on several relevant studies, we chose to examine bisphenol A (BPA) as a possible 
contributor to ADHD in humans. BPA is a widespread environmental chemical that has been 
shown to disrupt neurodevelopment in rodents and humans. 

OBJECTIVES: 
Using the Office of Health Assessment and Translation (OHAT) framework, a systematic 
review and meta-analysis was designed to determine the relationship between early life 
exposure to BPA and hyperactivity, a key diagnostic criterion of ADHD. 

DATA SOURCES: 
Searches of PubMed, Web of Science, and Toxline were completed for all literature to 
January 1, 2017. 

STUDY ELIGIBILITY CRITERIA: 
For inclusion, the studies had to publish original data, be in the English language, include a 
measure of BPA exposure, and assess if BPA exposure affected hyperactive behaviors in 
mice, rats or humans. Exposure to BPA had to occur at <3 months of age for humans, up to 
postnatal day 35 for rats and up to postnatal day 40 for mice. Exposure could occur either 
gestationally (via maternal exposure) or directly to the offspring. 

STUDY APPRAISAL AND SYNTHESIS METHODS: 
Studies were evaluated using the OHAT risk of bias tool. The effects in humans were 
assessed qualitatively. For rodents exposed to 20 μg/kg/day BPA, we evaluated the study 
findings in a random effects meta-analytical model. 

RESULTS: 
A review of the literature identified 29 rodent and 3 human studies. A random effects meta-
analysis showed significantly increased hyperactivity in male rodents. In humans, early BPA 
exposure was associated with hyperactivity in boys and girls. 

LIMITATIONS, CONCLUSIONS, AND IMPLICATIONS OF KEY FINDINGS: 
We concluded that early life BPA exposure is a presumed human hazard for the 
development of hyperactivity. Possible limitations of this systematic review include 
deficiencies in author reporting, exclusion of some literature based on language, and 
insufficient similarity between human studies. SRs that result in hazard-based conclusions 
are the first step in assessing and mitigating risks. Given the widespread exposure of BPA 
and increasing diagnoses of ADHD, we recommend immediate actions to complete such risk 
analyses and take next steps for the protection of human health. In the meantime, 
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precautionary measures should be taken to reduce exposure in pregnant women, infants 
and children. The present analysis also discusses potential mechanisms by which BPA affects 
hyperactivity, and the most effective avenues for future research. 

 

Diabetologia. 2018 May 9. doi: 10.1007/s00125-018-4621-3. [Epub ahead of print] 

Endocrine-disrupting chemicals and risk of diabetes: an evidence-based 
review. 
Lind PM1, Lind L2. 

Author information 
Abstract 
The purpose of this study was to review the epidemiological and experimental evidence 
linking background exposure to a selection of environmental endocrine-disrupting chemicals 
(EDCs) with diabetes and impaired glucose metabolism. The review summarises the 
literature on both cross-sectional and prospective studies in humans, as well as experimental 
in vivo and in vitro studies. The findings were subjected to evidence grading according to the 
Grading of Recommendations Assessment, Development and Evaluation (GRADE) 
classification. We found >40 cross-sectional and seven prospective studies regarding EDCs 
and risk of diabetes. Taken together, there is moderate evidence for a relationship between 
exposure to dichlorodiphenyldichloroethylene (p,p'-DDE), a metabolite of the pesticide 
dichlorodiphenyltrichloroethane, and diabetes development. Regarding polychlorinated 
biphenyls (PCBs), it is likely that the rodent models used are not appropriate, and therefore 
the evidence is poorer than for p,p'-DDE. For other EDCs, such as bisphenol A, phthalates 
and perfluorinated chemicals, the evidence is scarce, since very few prospective studies 
exist. Brominated flame retardants do not seem to be associated with a disturbed glucose 
tolerance. Thus, evidence is accumulating that EDCs might be involved in diabetes 
development. Best evidence exists for p,p'-DDE. For other chemicals, both prospective 
studies and supporting animal data are still lacking. 

 

Environ Int. 2018 Aug;117:139-145. doi: 10.1016/j.envint.2018.05.003. Epub 2018 May 8. 

Associations of female exposure to bisphenol A with fecundability: Evidence 
from a preconception cohort study. 
Wang B1, Zhou W1, Zhu W1, Chen L1, Wang W1, Tian Y1, Shen L2, Zhang J3; Shanghai Birth 
Cohort Study. 

Author information 
Abstract 
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BACKGROUND: 
Human exposure to bisphenol A (BPA) is common. The reproductive toxicity of BPA has been 
well characterized. However, the impact of BPA exposure on fecundability in healthy women 
is less clear, and evidence from eastern countries is lacking. 

OBJECTIVES: 
We aimed to prospectively assess the associations of BPA with female fecundability, as 
measured by time to pregnancy (TTP). 

METHODS: 
From 2013 to 2015, we included 700 Chinese couples attempting pregnancy in two 
preconception care clinics and followed for 12 months or until a pregnancy occurred. The 
concentrations of BPA were determined in preconception urine samples of female partners. 
Cox's proportional models for discrete survival time were used to estimate fecundability 
odds ratios (FORs). Odds ratios (ORs) for infertility (TTP > 12 months) were estimated using 
logistic regression models. 

RESULTS: 
After adjusting for potential confounders, each ln-unit increase in urinary concentrations of 
BPA was associated with a 13% reduction in fecundability (FOR = 0.87; 95% CI: 0.78, 0.98) 
and a 23% increase in odds of infertility (OR = 1.23; 95% CI: 1.00, 1.50). Women in the 
highest quartile of urinary BPA had a 30% reduction in fecundability (FOR = 0.70, 95% CI: 
0.51, 0.96) and a 64% increase in odds of infertility when compared to those in the lowest 
quartile (OR = 1.64, 95% CI: 0.90, 2.98). The associations of urinary BPA concentrations with 
fecundability (FOR = 0.80, 95% CI: 0.67, 0.95) and infertility (OR = 1.43, 95% CI: 1.05, 1.93) 
were strengthened among women over 30 years of age. 

CONCLUSIONS: 
Our results suggest that preconception concentrations of BPA in female urine were 
associated with decreased fecundability, particularly among women at older ages. These 
findings should be confirmed in future human studies. 

 

J Am Coll Surg. 2018 May 26. pii: S1072-7515(18)30340-5. doi: 
10.1016/j.jamcollsurg.2018.04.033. [Epub ahead of print] 

Does Urinary Bisphenol-A Change after Bariatric Surgery? 
Dambkowski CL1, Garcia L1, Leva N2, Morton JM3. 

Author information 
Abstract 
BACKGROUND: 
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One of the world's highest volume chemicals is bisphenol-A (BPA), an organic compound 
with a high solubility in fat. An emerging body of literature has suggested a link between 
BPA, obesity, and insulin resistance. The study aim was to determine if surgical weight loss is 
associated with changes in BPA levels. 

STUDY DESIGN: 
Demographic, preoperative, and 3-, 6-, and 12-month postoperative urine and laboratory 
data were prospectively collected on 22 bariatric surgery patients at a single academic 
institution. Laboratory values included hemoglobin A1C, fasting insulin, and fasting glucose. 
Demographic, preoperative and postoperative data, and urinary BPA levels were compared 
using Student's t-tests and simple regression analyses using GraphPad Prisim6 software. 

RESULTS: 
Patients were predominantly privately insured (86%), female (83%), and white (68%). 
Urinary BPA excretion was negatively correlated with weight at 6 months (r = -0.47, 
p = 0.029) and 12 months (r = -0.65, p = 0.006). The average weight before surgery was 274 
pounds. Average preoperative BPA excretion was 2.4 ng/mL (SD = 1.0 ng/mL) in patients 
lighter than average weight and 1.3 ng/mL (SD = 0.7 ng/mL) in patients heavier than average 
weight (p = 0.006). Average BPA excretion at 12 months was 2.5 ng/mL (SD = 2.2 ng/mL) 
among lighter patients and 0.58 ng/mL (SD = 0.4 ng/mL) among heavier patients (p = 0.05). 
Follow-up included 18 patients at 3 months, 22 patients at 6 months, and 16 patients at 12 
months. Higher urinary excretion of BPA preoperatively correlated with lower 6-month 
patient weight (r = -0.557, p = 0.025). Higher preoperative fasting insulin correlated 
significantly with reduced BPA excretion at 6 months postoperatively (r = -0.5366, p = 0.032). 

CONCLUSIONS: 
Excretion of BPA increases as bariatric surgery patients lose weight. Heavier patients with 
insulin resistance may store more BPA in adipose tissue and therefore excrete less BPA. 

 

J Public Health Policy. 2018 May 24. doi: 10.1057/s41271-018-0131-2. [Epub ahead of print] 

Drug information, misinformation, and disinformation on social media: a 
content analysis study. 
Al Khaja KAJ1, AlKhaja AK2, Sequeira RP3. 

Author information 
Abstract 
Dissemination of misleading drug information through social media can be detrimental to 
the health of the public. This study, carried out in Bahrain, evaluated the truthfulness of 22 
social media claims about drugs (72.7%), dietary supplements (22.7%), and toxic bisphenol-
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A(4.5%). They circulated on WhatsApp platform, as case studies. We categorized claims as 
objectively true, false, or potentially misleading. The content analysis revealed that 
"potentially misleading" claims were the most frequent messages (59.1%). They tend to 
exaggerate the efficacy or safety without sufficient evidence to substantiate claims. False 
claims (27.3%) were likely due to unfair competition or deception. Overall, 13.6% of the 
messages were objectively true claims that could withstand regulatory scrutiny. Majority of 
the drug-related messages on social media were potentially misleading or false claims that 
lacked credible evidence to support them. In the public interest, regulatory authorities 
should monitor such information disseminated via social media platforms. 

 

Am J Physiol Endocrinol Metab. 2018 May 29. doi: 10.1152/ajpendo.00443.2017. [Epub 
ahead of print] 

Bisphenol A and microglia: could microglia be responsive to this 
environmental contaminant during neural development? 
Rosin JM1, Kurrasch DM2. 

Author information 
Abstract 
There is a growing interest into the functional role of microglia in the developing brain. In 
our lab, we have become particularly intrigued as to whether fetal microglia in the 
embryonic brain are susceptible to maternal challenges in utero (e.g., maternal infection, 
stress), and if so, whether their precocious activation could then adversely influence brain 
development. One such challenge that is newly arising in this field is whether microglia 
might be downstream targets to endocrine disrupting chemicals, such as the 
plasticizer bisphenol A (BPA), which functions in part by mimicking estrogen structure and 
function. A growing body of evidence demonstrates that gestational exposure to BPA has 
adverse effects on brain development, although the exact mechanisms are still emerging. 
Given that microglia express estrogen receptors and steroid-producing enzymes, microglia 
might be an unappreciated target of BPA. Mechanistically, we propose that BPA binding to 
estrogen receptors within microglia initiates transcription of downstream target genes, 
which then leads to activation of microglia that can then perhaps adversely influence brain 
development. Here, we first briefly outline the current understanding of how microglia may 
influence brain development and then describe how this literature overlaps with our 
understanding of BPA's effects during similar time points. We also outline the current 
literature demonstrating that BPA exposure affects microglia. We conclude by discussing our 
thoughts on the mechanisms through which exposure to BPA could disrupt normal microglia 
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functions, ultimately affecting brain development that could potentially lead to lasting 
behavioural effects and perhaps even neuroendocrine diseases such as obesity. 

Sci Rep. 2018 May 29;8(1):8186. doi: 10.1038/s41598-018-26498-y. 

 

Possible Obesogenic Effects of Bisphenols Accumulation in the Human Brain. 
Charisiadis P1, Andrianou XD1, van der Meer TP2, den Dunnen WFA3, Swaab 
DF4, Wolffenbuttel BHR2, Makris KC5, van Vliet-Ostaptchouk JV6. 

Author information 
Abstract 
Evidence of bisphenols' obesogenic effects on humans is mixed and inconsistent. We aimed 
to explore the presence of bisphenol A (BPA), bisphenol F (BPF) and chlorinated BPA (ClBPA), 
collectively called the bisphenols, in different brain regions and their association with obesity 
using post-mortem hypothalamic and white matter brain material from twelve pairs of 
obese (body mass index (BMI) >30 kg/m2) and normal-weight individuals (BMI <25 kg/m2). 
Mean ratios of hypothalamus:white matter for BPA, BPF and ClBPA were 1.5, 0.92, 0.95, 
respectively, suggesting no preferential accumulation of the bisphenols in the grey matter 
(hypothalamic) or white matter-enriched brain areas. We observed differences in 
hypothalamic concentrations among the bisphenols, with highest median level detected for 
ClBPA (median: 2.4 ng/g), followed by BPF (2.2 ng/g) and BPA (1.2 ng/g); similar ranking was 
observed for the white matter samples (median for: ClBPA-2.5 ng/g, BPF-2.3 ng/g, and BPA-
1.0 ng/g). Furthermore, all bisphenol concentrations, except for white-matter BPF were 
associated with obesity (p < 0.05). This is the first study reporting the presence of bisphenols 
in two distinct regions of the human brain. Bisphenols accumulation in the white matter-
enriched brain tissue could signify that they are able to cross the blood-brain barrier. 

 

Acta Biomater Odontol Scand. 2018 May 27;4(1):56-62. doi: 
10.1080/23337931.2018.1476869. eCollection 2018. 

Presence and leaching of bisphenol a (BPA) from dental materials. 
Becher R1,2, Wellendorf H1, Sakhi AK2, Samuelsen JT1, Thomsen C2, Bølling AK2, Kopperud 
HM1. 

Author information 
Abstract 
BPA has been reported to leach from some resin based dental restorative materials and 
materials used for orthodontic treatment. To confirm and update previous findings, 
especially in light of the new temporary lower threshold value for tolerable daily BPA intake, 
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we have investigated the leaching of BPA from 4 composite filling materials, 3 sealants and 2 
orthodontic bonding materials. The materials were either uncured and dissolved in 
methanol or cured. The cured materials were kept in deionized water for 24 hours or 2 
weeks. Samples were subsequently analyzed by ultra-performance liquid chromatography 
coupled to mass spectrometry (UPLC-MS-MS). The composite filling material Tetric 
EvoFlow® and the fissure sealant DELTON® showed significantly higher levels of BPA leaching 
compared to control samples for all test conditions (uncured, 24 h leaching and 2 weeks 
leaching). There were no significant differences in amount of leached BPA for any of the 
tested materials after 24 hours compared to 2 weeks. These results show that BPA is still 
released from some dental materials despite the general concern about potential adverse 
effects of BPA. However, the amounts of BPA were relatively low and most likely represent a 
very small contribution to the total BPA exposure. 

 

J Clin Med. 2018 May 23;7(6). pii: E119. doi: 10.3390/jcm7060119. 

Evaluation of Dose Dependent Maternal Exposure to Bisphenol A on Thyroid 
Functions in Newborns. 
Sanlidag B1, Dalkan C2, Yetkin O3, Bahçeciler NN4. 

Author information 
Abstract 
Bisphenol A (BPA) is an endocrine-disrupting chemical compound that is mainly used in 
industrial products as packaging and plastics. It usually transmits to humans via oral route 
from food-contact material. BPA has demonstrated to be found in body fluids with a higher 
amount of fetal tissues due to bio-accumulation. Although it has been reported to affect the 
endocrine system, results on thyroid functions of newborns are conflicting. The aim of the 
present study is to demonstrate the effect of different levels of BPA in cord blood on the 
thyroid functions of newborns, according to gender. 

METHODS: 
The study population included 88 newborns. The BPA levels, Thyroid stimulating hormone 
(TSH) and free thyroxine (fT4) levels of cord blood were measured. In addition, SPINA-GT 
(thyroid' incretory capasity), TSH Index (TSHI), standardized TSHI (sTSHI) were calculated and 
demographic characteristics of participants were noted. 

RESULTS: 
The mean of cord blood BPA was 4.934 ± 2.33 ng/mL. When evaluated according to 
quantiles of BPA, no association was found between BPA and thyroid hormone levels, as well 
as, SPINA-GT, TSHI, sTSHI in both genders. 
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CONCLUSION: 
Although BPA has been shown to contaminate cord blood, no significant effect was detected 
on thyroid hormones, SPINA-GT, TSHI and sTSHI. Further investigations with larger study 
populations are warranted. 

 

Sci Total Environ. 2018 Jun 1;626:971-981. doi: 10.1016/j.scitotenv.2018.01.144. Epub 2018 
Feb 19. 

Bisphenol A concentrations in human urine, human intakes across six 
continents, and annual trends of average intakes in adult and child 
populations worldwide: A thorough literature review. 
Huang RP1, Liu ZH2, Yin H1, Dang Z1, Wu PX1, Zhu NW1, Lin Z1. 

Author information 
Abstract 
Bisphenol A (BPA) is an important industrial raw material that is widely applied in daily 
products. BPA is also an endocrine-disrupting chemical that may adversely affect humans. 
This review thoroughly collected data on BPA concentration in human urine and determined 
main influencing factors. The average BPA intake of humans across six continents or the 
average value worldwide was calculated based on a simple model. Results showed that the 
average BPA intake was ranked from high to low as follows: Oceania, Asia, Europe, and 
North America in the child population and Oceania, Europe, Asia, and North America in the 
adult population. The annual trend of the average BPA intake was similar between the adult 
and child populations. The BPA intake in the two populations evidently decreased from 2000 
to 2008 and then slightly increased from 2008 to 2011. The BPA intake in the child 
population started to decrease again from 2011, whereas the corresponding intake in the 
adult population continued to increase. The distinct difference likely contributed to the wide 
prohibition of the use of BPA in food-related products for children in many countries since 
2009; the bans effectively decreased the total BPA exposure in the child population. 

 

PESTICIDES/ GLYPHOSATE (GLY) 

 

Environ Health. 2018 Mar 9;17(1):23. doi: 10.1186/s12940-018-0367-0. 

Glyphosate exposure in pregnancy and shortened gestational length: a prospective Indiana 
birth cohort study. 

Parvez S1, Gerona RR2, Proctor C3,4, Friesen M2, Ashby JL5, Reiter JL6, Lui Z7, Winchester PD3,4. 
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Abstract 
BACKGROUND: 
Glyphosate (GLY) is the most heavily used herbicide worldwide but the extent of exposure in 
human pregnancy remains unknown. Its residues are found in the environment, major crops, 
and food items that humans, including pregnant women, consume daily. Since GLY exposure 
in pregnancy may also increase fetal exposure risk, we designed a birth-cohort study to 
determine exposure frequency, potential exposure pathways, and associations with fetal 
growth indicators and pregnancy length. 

METHOD: 
Urine and residential drinking water samples were obtained from 71 women with singleton 
pregnancies living in Central Indiana while they received routine prenatal care. GLY 
measurements were performed using liquid chromatography-tandem mass spectrometry. 
Demographic and survey information relating to food and water consumption, stress, and 
residence were obtained by questionnaire. Maternal risk factors and neonatal outcomes 
were abstracted from medical records. Correlation analyses were used to assess 
relationships of urine GLY levels with fetal growth indicators and gestational length. 

RESULTS: 
The mean age of participants was 29 years, and the majority were Caucasian. Ninety three 
percent of the pregnant women had GLY levels above the limit of detection (0.1 ng/mL). 
Mean urinary GLY was 3.40 ng/mL (range 0.5-7.20 ng/mL). Higher GLY levels were found in 
women who lived in rural areas (p = 0.02), and in those who consumed > 24 oz. of 
caffeinated beverages per day (p = 0.004). None of the drinking water samples had 
detectable GLY levels. We observed no correlations with fetal growth indicators such as birth 
weight percentile and head circumference. However, higher GLY urine levels were 
significantly correlated with shortened gestational lengths (r = - 0.28, p = 0.02). 

CONCLUSIONS: 
This is the first study of GLY exposure in US pregnant women using urine specimens as a 
direct measure of exposure. We found that > 90% of pregnant women had detectable GLY 
levels and that these levels correlated significantly with shortened pregnancy lengths. 
Although our study cohort was small and regional and had limited racial/ethnic diversity, it 
provides direct evidence of maternal GLY exposure and a significant correlation with 
shortened pregnancy. Further investigations in a more geographically and racially diverse 
cohort would be necessary before these findings could be generalized. 

 

Environ Health. 2018 May 29;17(1):51. doi: 10.1186/s12940-018-0392-z. 
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The need for independent research on the health effects of glyphosate-based 
herbicides. 
Landrigan PJ1, Belpoggi F2. 

Author information 
Abstract 
BACKGROUND: 
Glyphosate, formulated as Roundup, is the world's most widely used herbicide. Glyphosate is 
used extensively on genetically modified (GM) food crops designed to tolerate the herbicide, 
and global use is increasing rapidly. Two recent reviews of glyphosate's health hazards 
report conflicting results. An independent review by the International Agency for Research 
on Cancer (IARC) found that glyphosate is a "probable human carcinogen". A review by the 
European Food Safety Agency (EFSA) found no evidence of carcinogenic hazard. These 
differing findings have produced regulatory uncertainty. 

REGULATORY ACTIONS: 
Reflecting this regulatory uncertainty, the European Commission on November 27 2017, 
extended authorization for glyphosate for another 5 years, while the European Parliament 
opposed this decision and issued a call that pesticide approvals be based on peer-reviewed 
studies by independent scientists rather than on the current system that relies on 
proprietary industry studies. 

RAMAZZINI INSTITUTE RESPONSE: 
The Ramazzini Institute has initiated a pilot study of glyphosate's health hazards that will be 
followed by an integrated experimental research project. This evaluation will be 
independent of industry support and entirely sponsored by worldwide crowdfunding. The 
aim of the Ramazzini Institute project is to explore comprehensively the effects of exposures 
to glyphosate-based herbicides at current real-world levels on several toxicological 
endpoints, including carcinogenicity, long-term toxicity, neurotoxicity, endocrine disrupting 
effects, prenatal developmental toxicity, the microbiome and multi-generational effects. 

 

Int J Environ Res Public Health. 2018 May 30;15(6). pii: E1117. doi: 10.3390/ijerph15061117. 

The Effect of Glyphosate on Human Sperm Motility and Sperm DNA 
Fragmentation. 
Anifandis G1, Katsanaki K2, Lagodonti G3, Messini C4, Simopoulou M5, Dafopoulos K6, Daponte 
A7. 
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Glyphosate is the active ingredient of Roundup®, which is one of the most popular herbicides 
worldwide. Although many studies have focused on the reproductive toxicity 
of glyphosate or glyphosate-based herbicides, the majority of them have concluded that the 
effect of the specific herbicide is negligible, while only a few studies indicate the male 
reproductive toxicity of glyphosate alone. The aim of the present study was to investigate 
the effect of 0.36 mg/L glyphosate on sperm motility and sperm DNA fragmentation (SDF). 
Thirty healthy men volunteered to undergo semen analysis for the purpose of the study. 
Sperm motility was calculated according to WHO 2010 guidelines at collection time (zero 
time) and 1 h post-treatment with glyphosate. Sperm DNA fragmentation was evaluated 
with Halosperm® G2 kit for both the control and glyphosate-treated sperm samples. Sperm 
progressive motility of glyphosate-treated samples was significantly reduced after 1 h post-
treatment in comparison to the respective controls, in contrast to the SDF of glyphosate-
treated samples, which was comparable to the respective controls. Conclusively, under 
these in vitro conditions, at high concentrations that greatly exceed environmental 
exposures, glyphosate exerts toxic effects on sperm progressive motility but not on sperm 
DNA integrity, meaning that the toxic effect is limited only to motility, at least in the first 
hour. 

 

Toxicol Rep. 2018 Apr 7;5:504-511. doi: 10.1016/j.toxrep.2018.04.002. eCollection 2018. 

What is the meaning of 'A compound is carcinogenic'? 

Dieter S1. 

Author information 

Abstract 

Chemical Carcinogens are compounds which can cause cancer in humans and experimental 
animals. This property is attributed to many chemicals in the public discussion, resulting in a 
widespread perception of danger and threat. In contrast, a scientific analysis of the wide and 
non-critical use of the term 'carcinogenic' is warranted. First, it has to be clarified if the 
compound acts in a genotoxic or non-genotoxic manner. In the latter case, an ineffective 
(safe) threshold dose without cancer risk can be assumed. In addition, it needs to be 
investigated if the mode-of-action causing tumors in laboratory animals is relevant at all for 
humans. In case the compound is clearly directly genotoxic, an ineffective threshold dose 
cannot be assumed. However, also in this case it is evident that high doses of the compound 
are generally associated with a high cancer risk, low doses with a lower one. Based on dose-
response data from animal experiments, quantification of the cancer risk is carried out by 
mathematical modeling. If the safety margin between the lowest carcinogenic dose in 
animals and the relevant level of exposure in humans exceeds 10,000, the degree of concern 
is classified as low. Cases, where the compound turns out to be genotoxic in one study or 
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one test only but not in others or only in vitro but not in vivo, are particularly difficult to 
explain and cause controversial discussions. Also for indirectly genotoxic agents, an 
ineffective (threshold) dose must be assumed. The situation is aggravated by the use of 
doubtful epidemiological studies in humans such as in the case of glyphosate, where data 
from mixed exposure to various chemicals were used. If such considerations are mixed with 
pure hazard classifications such as 'probably carcinogenic in humans' ignoring dose-response 
behavior and mode-of-action, the misinformation and public confusion are complete. It 
appears more urgent but also more difficult than ever to return to a scientifically based 
perception of these issues. 

 

Sleep Health. 2018 Feb;4(1):20-26. doi: 10.1016/j.sleh.2017.08.006. Epub 2017 Sep 28. 

Sleep apnea and pesticide exposure in a study of US farmers. 

Baumert BO1, Carnes MU1, Hoppin JA2, Jackson CL1, Sandler DP1, Freeman LB3, Henneberger 
PK4, Umbach DM5, Shrestha S1, Long S6, London SJ7. 

Author information 

Abstract 

INTRODUCTION:  

Carbamate and organophosphate pesticides inhibit acetylcholinesterase, and poisoning 
leads to respiratory depression. Thus, involvement in sleep apnea is plausible, but no data 
exist at lower levels of exposure. Other pesticides could impact sleep apnea by different 
mechanisms but have not been studied. Our study examines the associations between 
pesticide exposure and sleep apnea among pesticide applicators from a US farming 
population. 

PARTICIPANTS AND METHODS:  

We analyzed data from 1569 male pesticide applicators, mostly farmers, from an asthma 
case-control study nested within the prospective Agricultural Health Study. On 
questionnaires, participants reported use of specific pesticides and physician diagnosis plus 
prescribed treatments for sleep apnea. We used multivariable logistic regression to estimate 
associations between ever use of 63 pesticides and sleep apnea (234 cases, 1335 noncases). 

RESULTS:  

The most notable association was for carbofuran, a carbamate (100 exposed cases, odds 
ratio 1.83, 95% confidence interval 1.34-2.51, P=.0002). Carbofuran use began before 
reported onset of sleep apnea in all cases. 

DISCUSSION:  
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This study adds to the known adverse health outcomes of exposure to carbofuran, a 
pesticide canceled in the United States in 2009 for most agricultural purposes but persists in 
the environment and remains in use in some other countries. 

CONCLUSIONS:  

We conducted the first epidemiological study investigating the association of pesticide 
exposure and sleep apnea. Our results in a male agricultural population suggests that 
exposure to carbofuran is positively associated with sleep apnea. 

 

Int J Hyg Environ Health. 2018 Apr;221(3):489-501. doi: 10.1016/j.ijheh.2018.01.013. Epub 
2018 Feb 3. 

Determinants of organophosphate pesticide exposure in pregnant women: A 
population-based cohort study in the Netherlands. 

van den Dries MA1, Pronk A2, Guxens M3, Spaan S2, Voortman T4, Jaddoe VW5, Jusko TA6, 
Longnecker MP7, Tiemeier H8. 

Author information 

Abstract 

BACKGROUND:  

In the Netherlands organophosphate (OP) pesticides are frequently used for pest control in 
agricultural settings. Despite concerns about the potential health impacts of low-level OP 
pesticides exposure, particularly in vulnerable populations, the primary sources of exposure 
remain unclear. The present study was designed to investigate the levels of DAP metabolites 
concentrations across pregnancy and to examine various determinants of DAP metabolite 
concentrations among an urban population of women in the Netherlands. 

METHOD:  

Urinary concentrations of six dialkyl phosphate (DAP) metabolites, the main urinary 
metabolites of OP pesticides, were determined at <18, 18-25, and >25 weeks of pregnancy in 
784 pregnant women participating in the Generation R Study (between 2004 and 2006), a 
large population-based birth cohort in Rotterdam, the Netherlands. Questionnaires 
administered prenatally assessed demographic and lifestyle characteristics and maternal 
diet. Linear mixed models, with adjustment for relevant covariates, were used to estimate 
associations between the potential exposure determinants and DAP metabolite 
concentrations expressed as molar concentrations divided by creatinine levels. 

RESULTS:  
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The median DAP metabolite concentration was 311 nmol/g creatinine for the first trimester, 
317 nmol/g creatinine for the second trimester, and 310 nmol/g creatinine for the third 
trimester. Higher maternal age, married/living with a partner, underweight or normal weight 
(BMI of <18.5 and 18.5-<25), high education, high income, and non-smoking were associated 
with higher DAP metabolite concentrations, and DAP metabolite concentrations tended to 
be higher during the summer. Furthermore, fruit intake was associated with increased DAP 
metabolite concentrations. Each 100 g/d difference in fruit consumption was associated with 
a 7% higher total DAP metabolite concentration across pregnancy. Other food groups were 
not associated with higher DAP metabolite concentrations. 

CONCLUSIONS:  

The DAP metabolite concentrations measured in the urine of pregnant women in the 
Netherlands were higher than those in most other studies previously conducted. Fruit intake 
was the main dietary source of exposure to OP pesticides in young urban women in the 
Netherlands. The extent to which DAP metabolite concentrations reflect exposure to the 
active parent pesticide rather than to less toxic metabolites remains unclear. Further 
research will be undertaken to investigate the possible effects of this relatively high level OP 
pesticides exposure on offspring health. 

 

Ecotoxicology. 2018 Mar 2. doi: 10.1007/s10646-018-1918-4. [Epub ahead of print] 

Evidence of citation bias in the pesticide ecotoxicology literature. 

Hanson ML1, Deeth LE2, Prosser RS3. 

Author information 

Abstract 

As scientists, we are tasked with letting evidence guide our conclusions. In the world of 
pesticides this takes on added importance as the data can influence ecological and human 
health outcomes and regulations, and even the manner in which we grow food. Yet, there 
seems to be a reticence to engage with the totality of the pesticide ecotoxicology literature, 
especially papers that report few or no effects or low risk to non-target organisms. We 
suspected that these studies would have fewer citations than studies that report significant 
effects or risk for the same compound, and this would be unrelated to the strength of the 
study, e.g., high quality studies with few or no effects would be cited less frequently than 
weaker studies that reported effects. To investigate this, we examined a subset of literature 
around the herbicide atrazine. We found that papers reporting an effect had significantly 
more citations per year than those that did not (p < 0.05). There was no significant 
relationship between the strength of the study and number of citations, but a general trend 
for weaker studies to have greater number of citations. The impact factor of journals was 
not positively correlated with the strength of the study methods, but studies that reported 
effects were published in journals with a greater mean impact factor than those that 
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reported no effects (p < 0.05). This analysis reveals evidence of citation bias within the 
pesticide ecotoxicology literature, as well as bias by journals to publish studies that report 
effects, regardless of study quality. 

 

Int J Environ Res Public Health. 2018 Mar 15;15(3). pii: E526. doi: 10.3390/ijerph15030526. 

Pesticide Use and Asthma in Alberta Grain Farmers. 

Cherry N1, Beach J2, Senthilselvan A3, Burstyn I4,5. 
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Abstract 

A study of the respiratory health of grain farmers in Alberta, Canada was carried out in 
March 2002. Two populations were identified: members, in 1983, of a province-wide farm 
organisation, and grain farmers registered with the provincial agriculture department. A 
telephone interview addressed pesticide use (using pre-circulated trade names), chronic 
disease and respiratory symptoms. Pesticide ingredients were identified from provincial crop 
protection guides. Total years of use were calculated for seven chemical groups. Consent for 
linkage to administrative health records was obtained in 2009. A likelihood score (Lscore) is 
computed, relating symptoms to asthma diagnosis. Self-reported asthma and the Lscore are 
examined against duration of pesticide exposures. Of the 10,767 farmers listed, 2426 were 
still living, had farmed grain and were interviewed; 1371 were re-contacted and matched to 
health records. After allowance for confounders, years of exposure to phenoxy compounds 
are related to self-reported asthma and Lscore. Compared to no exposure, the adjusted odds 
ratios (95% Confidence Intervals for self-reported asthma for short, medium and long 
exposure to phenoxy compounds are 1.29 (0.66-2.52), 2.52 (1.25-5.09), and 3.18 (1.54-6.58), 
and for Lscore are 1.19 (0.91-1.55), 1.50 (1.13-1.99), and 1.58 (1.18-2.12). We conclude that 
lifetime exposure to phenoxy herbicides is associated with an increased risk of asthma. 

 

Int J Cancer. 2018 Apr 15. doi: 10.1002/ijc.31522. [Epub ahead of print] 

Maternal residential pesticide use and risk of childhood leukemia in Costa 
Rica. 
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Evidence suggests that early-life exposure to pesticides inside the home may be associated 
with childhood leukemia, however data from Latin American countries are limited. We 
examined whether self-reported maternal residential pesticide use and nearby pesticide 
applications-before and after child's birth-were associated with acute lymphoblastic 
leukemia (ALL) in the Costa Rican Childhood Leukemia Study (CRCLS), a population-based 
case-control study (2001-2003). Cases (n = 251 ALL) were diagnosed between 1995 and 2000 
(age <15 years at diagnosis) and were identified through the Costa Rican Cancer Registry and 
National Children's Hospital. Population controls (n = 577) were drawn from the National 
Birth Registry. We fitted unconditional logistic regression models adjusted for child sex, birth 
year, and socioeconomic status to estimate the exposure-outcome associations and also 
stratified by child sex. We observed that self-reported maternal insecticide use inside the 
home in the year before pregnancy, during pregnancy, and while breastfeeding was 
associated with increased odds of ALL among boys [adjusted Odds Ratio (aOR) = 1.63 (95% 
confidence interval [95% CI]: 1.05-2.53), 1.75 (1.13-2.73), and 1.75 (1.12-2.73), respectively. 
We also found evidence of exposure-response relationships between more frequent 
maternal insecticide use inside the home and increased odds of ALL among boys and girls 
combined. Maternal report of pesticide applications on farms or companies near the home 
during pregnancy and at any time period were also associated with ALL. Our study in Costa 
Rica highlights the need for education to minimize pesticide exposures inside and around the 
home, particularly during pregnancy and breastfeeding. 

 

Environ Health Perspect. 2018 Apr 25;126(4):047012. doi: 10.1289/EHP2580. 

Prenatal Organophosphate Pesticide Exposure and Traits Related to Autism 
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N1, Eskenazi B1. 
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Abstract 

BACKGROUND:  

Prenatal exposure to organophosphate (OP) pesticides has been linked with poorer 
neurodevelopment and behaviors related to autism spectrum disorders (ASD) in previous 
studies, including in the Center for Health Assessment of Mothers and Children of Salinas 
(CHAMACOS) study, a birth cohort living in the agricultural Salinas Valley in California. 

OBJECTIVES:  

To investigate the association of prenatal exposure to OP pesticides with traits related to 
ASD, in childhood and adolescents in CHAMACOS. 
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METHODS:  

We assessed OP exposure during pregnancy with measurements of dialkyl phosphates (DAP) 
metabolites in urine, and residential proximity to OP use during pregnancy using California's 
Pesticide Use Reporting (PUR) data and estimated associations with ASD-related traits using 
linear regression models. We measured traits reported by parents and teachers as well as 
the child's performance on tests that evaluate the ability to use facial expressions to 
recognize the mental state of others at 7, 101/2, and 14 years of age. 

RESULTS:  

Prenatal DAPs were associated with poorer parent and teacher reported social behavior 
[e.g., a 10-fold DAP increase was associated with a 2.7-point increase (95% confidence 
interval (CI): 0.9, 4.5) in parent-reported Social Responsiveness Scale, Version 2, T-scores at 
age 14]. We did not find clear evidence of associations between residential proximity to OP 
use during pregnancy and ASD-related traits. 

CONCLUSIONS:  

These findings contribute mixed evidence linking OP pesticide exposures with traits related 
to developmental disorders like ASD. Subtle pesticide-related effects on ASD-related traits 
among a population with ubiquitous exposure could result in a rise in cases of clinically 
diagnosed disorders like ASD. https://doi.org/10.1289/EHP2580. 

 

CONSERVATEURS 

Sci Total Environ. 2018 Apr 15;621:201-209. doi: 10.1016/j.scitotenv.2017.11.256. Epub 
2017 Nov 24. 

Urinary concentrations of parabens and reproductive parameters in young 
men. 

Adoamnei E1, Mendiola J2, Moñino-García M1, Vela-Soria F3, Iribarne-Durán LM3, Fernández 
MF3, Olea N3, Jørgensen N4, Swan SH5, Torres-Cantero AM6. 

Author information 

Abstract 

Parabens are a group of alkyl esters of p-hydroxybenzoic acid that are commonly added to 
personal care products, cosmetics, pharmaceuticals and beverage and food processing as 
antimicrobial preservatives. Parabens have been reported to show estrogenic effects and 
affect male reproduction function in animal models, but human epidemiologic studies are 
still scarce. The objective of this study was to examine associations between urinary 
concentrations of parabens and semen quality and reproductive hormone levels. This was a 
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cross-sectional study with 215 young university students (18-23years old) recruited between 
2010 and 2011 in Southern Spain (Murcia Region). All men provided a urine, blood and 
semen sample on a single day. Urinary paraben concentrations (methylparaben, 
ethylparaben, propylparaben and butylparaben) were measured by dispersive liquid-liquid 
microextraction and ultra-high performance liquid chromatography with tandem mass 
spectrometry detection. Semen quality was evaluated by measuring volume, sperm 
concentration, total sperm count (TSC), motility and morphology following WHO guidelines. 
Serum samples were analyzed for reproductive hormones, including follicle-stimulating 
hormone, luteinizing hormone, testosterone, inhibin B and estradiol using immunoassays. 
Associations between urinary concentrations of parabens and semen quality parameters and 
reproductive hormone levels were examined using linear regression, adjusting for potential 
covariates. Ninety-four percent of the men had detectable urinary concentrations of 
parabens. After taking into account important covariates, urinary concentrations of 
parabens or their molar sum were not significantly associated with any semen parameters or 
any of the reproductive hormone levels. Relative to men in the lowest quartile of sum of 
urinary paraben concentrations, the adjusted difference (95% CI) of TSC (millions) for men in 
the 2nd, 3rd, and 4th quartiles were 4.1% (-37.1;45.3), -1.6% (-41.9;38.8), and -9.8% (-
52.5;32.8), respectively (P-trend=0.55). Our results suggest that, in young men, urinary 
parabens may not adversely impact reproductive function, but further research is warranted 
to confirm these findings in other male populations. 

 

Environ Int. 2018 Apr;113:341-349. doi: 10.1016/j.envint.2018.01.006. Epub 2018 Feb 1. 

Associations between maternal phenol and paraben urinary biomarkers and 
maternal hormones during pregnancy: A repeated measures study. 

Aker AM1, Johns L1, McElrath TF2, Cantonwine DE2, Mukherjee B3, Meeker JD4. 

Author information 

Abstract 

BACKGROUND:  

A number of phenols and parabens are added to consumer products for a variety of 
functions, and have been found at detectable levels in the majority of the U.S. 

POPULATION:  

Among other functions, thyroid hormones are essential in fetal neurodevelopment, and 
could be impacted by the endocrine disrupting effects of phenols and parabens. The present 
study investigated the association between ten maternal urinary phenol and paraben 
biomarkers (bisphenol S, triclosan, triclocarban, benzophenone-3, 2,4-dichlorophenol, 2,5-
dichlorophenol, and ethyl, butyl, methyl and propyl paraben) and four plasma thyroid 
hormones in 439 pregnant women in a case-control sample nested within a cohort study 
based in Boston, MA. 
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METHODS:  

Urine and blood samples were collected from up to four visits during pregnancy (median 
weeks of gestation at each visit: Visit 1: 9.64, Visit 2: 17.9, Visit 3: 26.0, Visit 4: 35.1). Linear 
mixed models were constructed to take into account the repeated measures jointly, 
followed by multivariate linear regression models stratified by gestational age to explore 
potential windows of susceptibility. 

RESULTS:  

We observed decreased total triiodothyronine (T3) in relation to an IQR increase in 
benzophenone-3 (percent change [%Δ] = -2.07; 95% confidence interval [CI] = -4.16, 0.01), 
butyl paraben (%Δ = -2.76; 95% CI = -5.25, -0.26) and triclosan (%Δ = -2.53; 95% CI = -4.75, -
0.30), and triclocarban at levels above the LOD (%Δ = -5.71; 95% CI = -10.45, -0.97). A 2.41% 
increase in T3 was associated with an IQR increase in methyl paraben (95% CI = 0.58, 4.24). 
We also detected a negative association between free thyroxine (FT4) and propyl paraben 
(%Δ = -3.14; 95% CI = -6.12, -0.06), and a suggestive positive association between total 
thyroxine (T4) and methyl paraben (%Δ = 1.19; 95% CI = -0.10, 2.47). Gestational age-specific 
multivariate regression analyses showed that the magnitude and direction of some of the 
observed associations were dependent on the timing of exposure. 

CONCLUSION:  

Certain phenols and parabens were associated with altered thyroid hormone levels during 
pregnancy, and the timing of exposure influenced the association between phenol and 
paraben, and hormone concentrations. These changes may contribute to downstream 
maternal and fetal health outcomes. Additional research is required to replicate the 
associations, and determine the potential biological mechanisms underlying the observed 
associations. 

 

Int J Hyg Environ Health. 2018 May;221(4):652-660. doi: 10.1016/j.ijheh.2018.03.006. Epub 
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Parabens and measures of adiposity among adults and children from the U.S. 
general population: NHANES 2007-2014. 
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Abstract 

BACKGROUND:  
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Emerging experimental studies suggest that parabens could affect metabolism by altering 
the microbiome or signaling pathways involved in adipocyte differentiation. While human 
exposure to parabens is widespread, epidemiologic studies assessing the role of these 
chemicals on adiposity measures are scarce. 

OBJECTIVE:  

We examined associations of parabens with adiposity measures among adults and children 
in the U.S. general population. 

METHODS:  

We conducted covariate-adjusted linear and logistic regression models to examine 
associations between urinary biomarker concentrations of four parabens (butyl-BP, ethyl-EP, 
methyl-MP, and propyl paraben-PP) and measures of adiposity (obesity; body mass index, 
BMI or BMI z-score; and waist circumference) among 4730 adults (2007-2014) and 1324 
children (2007-2012), participating in the National Health and Nutrition Examination Survey. 
We also assessed heterogeneity of associations by gender. 

RESULTS:  

We generally observed significant inverse associations between adiposity measures and 
paraben biomarker concentrations among adults (BP, EP, MP, PP) and children (MP). For 
example, adjusted prevalence odds ratios (95% confidence intervals, CI) for obesity per a 
ten-fold increase in MP concentrations were 0.64 (95% CI: 0.55, 0.73) for adults and 
0.71(95% CI: 0.52, 0.95) for children. Strength of inverse associations typically increased 
monotonically with increasing paraben exposure quartiles; and, in general, inverse 
associations were more pronounced among females. Associations remained when 
controlling for other phenolic compounds previously linked with adiposity measures. 

CONCLUSIONS:  

In this cross-sectional study of adiposity measures and parabens, we observed consistent 
inverse associations in a representative sample of U.S adults and children. Further studies 
are warranted to confirm our findings, examine the potential role of paraben sequestration 
in adipose tissue, and elucidate mechanisms by which parabens could alter metabolism. 

 

Environ Res. 2018 Aug;165:448-458. doi: 10.1016/j.envres.2018.03.030. Epub 2018 Apr 25. 

Measurement of endocrine disrupting and asthma-associated chemicals in 
hair products used by Black women. 
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Abstract 

BACKGROUND:  

Personal care products are a source of exposure to endocrine disrupting and asthma-
associated chemicals. Because use of hair products differs by race/ethnicity, these products 
may contribute to exposure and disease disparities. 

OBJECTIVE:  

This preliminary study investigates the endocrine disrupting and asthma-associated chemical 
content of hair products used by U.S. Black women. 

METHODS:  

We used gas chromatography/mass spectrometry (GC/MS) to test 18 hair products in 6 
categories used by Black women: hot oil treatment, anti-frizz/polish, leave-in conditioner, 
root stimulator, hair lotion, and relaxer. We tested for 66 chemicals belonging to 10 
chemical classes: ultraviolet (UV) filters, cyclosiloxanes, glycol ethers, fragrances, 
alkylphenols, ethanolamines, antimicrobials, bisphenol A, phthalates, and parabens. 

RESULTS:  

The hair products tested contained 45 endocrine disrupting or asthma-associated chemicals, 
including every targeted chemical class. We found cyclosiloxanes, parabens, and the 
fragrance marker diethyl phthalate (DEP) at the highest levels, and DEP most frequently. 
Root stimulators, hair lotions, and relaxers frequently contained nonylphenols, parabens, 
and fragrances; anti-frizz products contained cyclosiloxanes. Hair relaxers for children 
contained five chemicals regulated by California's Proposition 65 or prohibited by EU 
cosmetics regulation. Targeted chemicals were generally not listed on the product label. 

CONCLUSIONS:  

Hair products used by Black women and children contained multiple chemicals associated 
with endocrine disruption and asthma. The prevalence of parabens and DEP is consistent 
with higher levels of these compounds in biomonitoring samples from Black women 
compared with White women. These results indicate the need for more information about 
the contribution of consumer products to exposure disparities. A precautionary approach 
would reduce the use of endocrine disrupting chemicals in personal care products and 
improve labeling so women can select products consistent with their values. 

 

Andrology. 2018 May 2. doi: 10.1111/andr.12499. [Epub ahead of print] 

Parabens generate reactive oxygen species in human spermatozoa. 
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Abstract 

Parabens are used as antimicrobial preservative agent in many commercial products 
including cosmetics and pharmaceuticals. Weak oestrogenic and antiandrogenic activities 
have been attributed to parabens in in vitro and in vivo studies. In this study, human 
spermatozoa were exposed to different concentrations of an equimolar paraben mixture 
containing methyl, ethyl, propyl and butylparaben as well as to methylparaben alone at a 
concentration that is typical of commercially available vaginal lubricants. The induction of 
oxidative stress and DNA damage was then assessed at different time points. Our results 
demonstrate that the paraben mixture was capable of stimulating the generation of 
mitochondrial and cytosolic reactive oxygen species (ROS), inhibiting sperm motility and 
viability in a dose-dependent manner. The ability of individual parabens to activate ROS 
generation and induce oxidative DNA damage was related to alkyl chain length. At the 
concentration used clinically, methylparaben inhibited sperm motility after both 2 and 5 h 
exposure (p < 0.05) and affected cell viability (p < 0.01) while augmenting ROS production 
and oxidative DNA damage. However, DNA fragmentation was not evident following 
methylparaben exposure. Based on these results, we conclude that, at the concentrations 
used in commercially available formulations, parabens may impair sperm motility, enhance 
the generation of mitochondrial ROS and stimulate the formation of oxidative DNA adducts. 
Taken together, these data underline the potential cytotoxic and genotoxic impact of such 
compounds in a clinical setting. 

Environ Res. 2018 Aug;165:379-386. doi: 10.1016/j.envres.2018.05.005. Epub 2018 May 25. 

Associations of maternal exposure to triclosan, parabens, and other phenols 
with prenatal maternal and neonatal thyroid hormone levels. 

Berger K1, Gunier RB1, Chevrier J1, Calafat AM2, Ye X2, Eskenazi B1, Harley KG3. 
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Abstract 

Environmental phenols and parabens are commonly used in personal care products and 
other consumer products and human exposure to these chemicals is widespread. Although 
human and animal studies suggest an association between exposure to phenols and 
parabens and thyroid hormone levels, few studies have investigated the association of in 
utero exposure to these chemicals and thyroid hormones in pregnant women and their 
neonates. We measured four environmental phenols (triclosan, benzophenone-3, and 2,4- 
and 2,5-dichlorophenol), and three parabens (methyl-, propyl-, and butyl paraben) in urine 
collected from mothers at two time points during pregnancy as part of the CHAMACOS 
(Center for the Health Assessment of Mothers and Children of Salinas) study. We measured 
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free thyroxine (T4), total T4, and thyroid-stimulating hormone (TSH) in serum of the 
pregnant women (N = 454) and TSH in their neonates (N = 365). We examined potential 
confounding by a large number of additional chemical exposures and used Bayesian Model 
Averaging (BMA) to select the most influential chemicals to include in regression models. We 
observed negative associations of prenatal urinary concentrations of propyl paraben and 
maternal TSH (β for two-fold increase = -3.26%, 95% CI: -5.55, -0.90) and negative 
associations of 2,4-dichlorophenol and maternal free T4 (β for two-fold increase = -0.05, 95% 
CI: -0.08, -0.02), after controlling for other chemical exposures. We observed negative 
associations of triclosan with maternal total T4 after controlling for demographic variables, 
but this association became non-significant after controlling for other chemicals (β for two-
fold increase = -0.05, 95% CI: -0.11, 0.00). We found evidence that environmental phenols 
and parabens are associated with lower TSH and free T4 in pregnant women after controlling 
for related chemical exposures. 

FASEB J. 2018 Feb 1:fj201701239R. doi: 10.1096/fj.201701239R. [Epub ahead of print] 

Formaldehyde induces diabetes-associated cognitive impairments. 

Tan T1,2, Zhang Y3, Luo W4, Lv J5, Han C6, Hamlin JNR6, Luo H4, Li H4, Wan Y7, Yang X8, Song 
W3, Tong Z1. 
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Abstract 

Patients with type 2 diabetes mellitus (T2DM) often develop cognitive impairments and have 
an increased risk of developing Alzheimer's disease. Hyperglycemia is a major characteristic 
of T2DM, but how elevated glucose levels lead to cognitive decline remains elusive. Here, we 
report that patients with T2DM and mutations in the formaldehyde (FA)-degrading enzyme 
aldehyde dehydrogenase 2 ( ALDH2) gene had higher levels of FA and more severe 
dementia. Injection of FA induced hyperglycemia and cognitive deficits in rats. Ablation of 
gene expression of ALDH2, the main enzyme to oxidize FA, resulted in abnormally high levels 
of hippocampal FA, leading to hyperglycemia and cognitive impairments as well as 
potentiating streptozotocin-induced diabetes development in ALDH2-knockout mice. We 
found that FA interacts with insulin to form FA-insulin adducts, and these FA-insulin adducts 
caused insulin deficiency, contributing to memory decline in diabetic rodent models. 
Reduction of FA by transgenic overexpression of human ALDH2 attenuates hyperglycemia 
and alleviates cognitive deficits in diabetic mouse models. These findings suggest that excess 
FA plays a critical role in mediating diabetic-related dementia. Targeting FA and its 
metabolizing enzyme ALDH2 may be a valid approach for preventing and treating dementia 
in diabetes mellitus.-Tan, T., Zhang, Y., Luo, W., Lv, J., Han, C., Hamlin, J. N. R., Luo, H., Li, H., 
Wan, Y., Yang, X., Song, W., Tong, Z. Formaldehyde induces diabetes-associated cognitive 
impairments. 
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Toxicity of cosmetic preservatives on human ocular surface and adnexal cells. 
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Abstract 

Cosmetic products, such as mascara, eye shadow, eyeliner and eye makeup remover are 
used extensively to highlight the eyes or clean the eyelids, and typically contain 
preservatives to prevent microbial growth. These preservatives include benzalkonium 
chloride (BAK) and formaldehyde (FA)-releasing preservatives. We hypothesize that these 
preservatives, at concentrations (BAK = 1 mg/ml; FA = 0.74 mg/ml) approved for consumer 
use, are toxic to human ocular surface and adnexal cells. Accordingly, we tested the 
influence of BAK and FA on the morphology, survival, and proliferation and signaling ability 
of immortalized human meibomian gland (iHMGECs), corneal (iHCECs) and conjunctival 
(iHConjECs) epithelial cells. iHMGECs, iHCECs and iHConjECs were cultured with different 
concentrations of BAK (5 μg/ml to 0.005 μg/ml) or FA (1 mg/ml to 1 μg/ml) under basal, 
proliferating or differentiating conditions up to 7 days. We used low BAK levels, because we 
found that 0.5 mg/ml and 50 μg/ml BAK killed iHMGECs within 1 day after a 15 min 
exposure. Experimental procedures included analyses of cell appearance, cell number, and 
neutral lipid content (LipidTox), lysosome accumulation (LysoTracker) and AKT signaling in all 
3 cell types. Our results demonstrate that BAK and FA cause dose-dependent changes in the 
morphology, survival, proliferation and AKT signaling of iHMGECs, iHCECs and iHConjECs. 
Many of the concentrations tested induced cell atrophy, poor adherence, decreased 
proliferation and death, after 5 days of exposure. Cellular signaling, as indicated by AKT 
phosphorylation after 15 (FA) or 30 (BAK) minutes of treatment, was also reduced in a dose-
dependent fashion in all 3 cell types, irrespective of whether cells had been cultured under 
proliferating or differentiating conditions. Our results support our hypothesis and 
demonstrate that the cosmetic preservatives, BAK and FA, exert many toxic effects on cells 
of the ocular surface and adnexa. 

Toxicol Ind Health. 2018 Apr;34(4):262-269. doi: 10.1177/0748233717750982. Epub 2018 
Mar 19. 

Asthma from hair straightening treatment containing formaldehyde: Two 
cases and a review of the literature. 

Dahlgren JG1, Talbott PJ1. 

Author information 

Abstract 

We report two cases of formaldehyde-containing hair straighteners causing new onset 
asthma. Formaldehyde has been reported to cause asthma in other settings. The purpose of 
this article is to examine two cases of asthma in hairdressers exposed to hair smoothing 
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products and to review the relevant literature on formaldehyde exposure and asthma. The 
results indicated that both subjects developed asthma from repeated occupational exposure 
to formaldehyde during hair treatments. Both subjects became unable to tolerate hair 
straightening activity in their vicinity. Formaldehyde-containing hair smoothing products are 
sources of exposure, and the risk of developing asthma is high in salon settings where hair 
straightening is performed using formaldehyde. 

 

Biomed Res Int. 2018 Mar 26;2018:6387983. doi: 10.1155/2018/6387983. eCollection 2018. 

Effect of Formaldehyde on Human Middle Ear Epithelial Cells. 

Kim SH1,2, Choi JW3, Suh MW4,5, Lee JH4,5, Oh SH4,5, Song JJ1, Park MK4,5. 

Author information 

Abstract 

Formaldehyde (FA) is a familiar indoor air pollutant found in everything from cosmetics to 
clothing, but its impact on the middle ear is unknown. This study investigated whether FA 
causes cytotoxicity, inflammation, or induction of apoptosis in human middle ear epithelial 
cells (HMEECs). Cell viability was investigated using the trypan blue assay and a cell counting 
kit (CCK-8) in HMEECs treated with FA for 4 or 24 h. The expression of genes encoding the 
inflammatory cytokine tumor necrosis factor alpha (TNF-α) and mucin (MUC5AC) was 
analyzed using RT-PCR. Activation of the apoptosis pathway was determined by measuring 
mitochondrial membrane potential (MMP), cytochrome oxidase, caspase-9/Mch6/Apaf 3, 
and Caspase-Glo® 3/7 activities. The CCK-8 assay and trypan blue assay results showed a 
reduction in cell viability in FA-treated HMEECs. FA also increased the cellular expression of 
TNF-α and MUC5AC and reduced the activities of MMP and cytochrome oxidase. Caspase-9 
activity increased in cells stimulated for 4 h, as well as caspase-3/7 activity in cells stimulated 
for 24 h. The decreased cell viability, the induction of inflammation and mucin gene 
expression, and the activation of the apoptosis pathway together indicate a link between 
environmental FA exposure and the development of otitis media. 

Contact Dermatitis. 2018 Apr;78(4):246-253. doi: 10.1111/cod.12937. Epub 2017 Dec 19. 

Isothiazolinones are still widely used in paints purchased in five European countries: a 
follow-up study. 

Thomsen AV1, Schwensen JF1, Bossi R2, Banerjee P3, Giménez-Arnau E4, Lepoittevin JP4, Lidén 
C5, Uter W6, White IR3, Johansen JD1. 
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BACKGROUND:  

An increasing incidence of contact allergy to methylisothiazolinone (MI) has been seen, 
caused, in particular, by cosmetic products and paints. A study from 2015 showed that 
93.0% of paints bought in five European countries contained MI. New regulations have been 
discussed for paints in the EU, which may have influenced this market. 

OBJECTIVES:  

To re-evaluate the use and concentrations of MI and four other isothiazolinones in water-
based wall paints. 

METHODS:  

Water-based white wall paints (n = 60) were purchased in retail stores in five European 
countries: Denmark, France, Germany, Sweden, and the United Kingdom. The paints were 
analysed for isothiazolione content by the use of high-performance liquid chromatography 
coupled to ultraviolet detection, and the results were confirmed with high-performance 
liquid chromatography-tandem mass spectrometry. 

RESULTS:  

MI was identified in 55 (91.7%) of the paints, with concentrations ranging from 1.1 to 
142.7 ppm. The other isothiazolinones were identified in 20.0% 
[methylchloroisothiazolinone (MCI)] to 88.3% [benzisothiazolinone (BIT)] of the paints. BIT 
concentrations varied significantly between countries, whereas MI and MCI concentrations 
did not. There were no statistically significant differences in MI, MCI and BIT concentrations 
between the current study and the 2015 study. 

CONCLUSIONS:  

MI and other isothiazolinones are widely used in paints available in Europe. Their use does 
not seem to be decreasing. 

 

Dermatitis. 2018 Mar/Apr;29(2):81-84. doi: 10.1097/DER.0000000000000348. 

Prevalence of Contact Allergens in Personal Care Products for Babies and 
Children. 

Bonchak JG, Prouty ME, de la Feld SF. 

Abstract 

BACKGROUND:  
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Personal care products marketed for babies and children are often regarded as "safe" or 
"gentle." However, little is known about the prevalence of contact allergens in these types of 
products. 

OBJECTIVE:  

This study assessed the prevalence of important sensitizers in personal care products 
marketed for babies and children. A secondary objective of this study was to determine 
whether a product's cost correlates with content of sensitizing ingredients. 

METHODS:  

The ingredient lists of 533 unique personal care products were analyzed for presence of 
fragrance, betaines, propylene glycol, methylchloroisothiazolinone, methylisothiazolinone, 
formaldehyde, lanolin, and neomycin. Price per ounce was determined for each product as 
well. 

CONCLUSIONS:  

Most personal care products for babies and children contain 1 or more sensitizers. Products 
containing more sensitizers tend to cost less than those without any sensitizing ingredients. 

 

J Korean Med Sci. 2018 Apr 16;33(16):e119. doi: 10.3346/jkms.2018.33.e119. 

Two Cases of Chloromethylisothiazolinone and Methylisothiazolinone-
associated Toxic Lung Injury. 

Lee E1, Son SK2, Yoon J3, Cho HJ3, Yang SI4, Jung S3, Do KH5, Cho YA5, Lee SY3, Park DU6, Hong 
SJ7. 

Author information 

Abstract 

Previous animal studies have not conclusively determined the association between exposure 
to humidifier disinfectants (HDs) containing 5-chloro-2-methyl-4-isothiazolin-3-one (CMIT) 
and/or 2-methyl-4-isothiazolin-3-one (MIT) and development of HD-associated lung injuries. 
Nonetheless, patients exposed to HDs containing only CMIT and/or MIT showed clinically 
similar lung injuries to those exposed to HDs containing polyhexamethylene guanidine 
(PHMG) or oligo (2-[2-ethoxy]ethoxyethyl) guanidinium chloride (PGH). Here, we report twin 
sisters with lung injuries associated with exposure to CMIT/MIT-containing HDs. At 6 months 
of age, a younger twin sister presented with the 3-day history of cough, sputum, and 
respiratory difficulty. Chest radiography revealed multiple patchy consolidation and ground-
glass opacities with pneumothorax and pneumomediastinum. Thoracostomy was performed 
due to pneumothorax at admission and she was discharged at 11 days of hospitalization. At 
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5 years of age, multiple tiny nodules and faint centrilobular ground-glass opacities were 
observed with the small pneumatocele. The elder sister visited a tertiary hospital due to 
dyspnea at 12 months of age. Chest radiography showed consolidation, 
pneumomediastinum, and pulmonary interstitial emphysema. There was no response to the 
administration of immunosuppressant drugs and antifibrotic agents. At 5 years of age, chest 
CT revealed ground-glass opacity and multiple tiny centrilobular ground-glass opacities 
nodules in both lungs with exercise intolerance 

 

HYDROCARBURES AROMATIQUES POLYCYCLIQUES (HAP) 

 

Environ Res. 2018 Jul;164:212-220. doi: 10.1016/j.envres.2018.02.032. Epub 2018 Mar 20. 

Urinary polycyclic aromatic hydrocarbon metabolites among 3-year-old children from 
Krakow, Poland. 

Sochacka-Tatara E1, Majewska R2, Perera FP3, Camann D4, Spengler J5, Wheelock K3, Sowa A2, 
Jacek R2, Mróz E2, Pac A2. 

Author information 

Abstract 

Polycyclic aromatic hydrocarbons (PAHs) are widespread in the environment and can 
adversely affect human health. The aim of the present study is to describe the level of PAHs 
exposure in children living in Kraków, one of the most polluted cities in Poland, and to 
determine the relationship of urinary biomarkers with environmental PAHsexposure. Urinary 
monohydroxy metabolites (OH-PAHs) of 20 PAHs were assessed in 218 three-year old 
children, of which only 10 were present in nearly all the samples: monohydroxy metabolites 
of naphthalene, fluorene, phenantrene and pyrene. Of the metabolites analyzed, 
hydroxynaphthalenes were predominant and constituted almost 73% of total excreted OH-
PAHs, while 1-OH-PYRene was the least abundant (2.3% of total OH-PAHs). All measured 
urinary OH-PAHs were statistically significantly correlated with each other (R = 0.165-0.880) 
but the highest correlation coefficients with other individual OH-PAHs and with total OH-
PAHs were observed for 2-OH-FLUOR. Children exposed at home to environmental tobacco 
smoke (ETS) had higher concentrations of fluorene and pyrene urinary metabolites 
compared to those without ETS exposure; and those exposed to gas-based appliances used 
for cooking or heating water had higher levels of fluorene and phenanthrene metabolites 
than children not exposed. The use of coal, wood or oil for heating was associated with 
elevated levels of 1-OH-PYRene. Urinary PAHs metabolites only modestly reflect high 
molecular weight carcinogenic PAHs exposures such as those monitored in air in the present 
study. None of the measured PAHs metabolites was correlated with airborne PM2.5 and only 
two were slightly correlated with measured higher molecular mass airborne PAHs. The 
average concentrations of these specific metabolites in Polish children were much higher 
than observed in other pediatric populations living in developed countries. Our findings 
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suggest that to capture various sources of PAHs, in addition to 1-OH-PYRene, biomonitoring 
of PAHs exposure should include 2-OH-NAP and 2-OH-FLUOR. 

J Environ Sci Health A Tox Hazard Subst Environ Eng. 2018 Mar 9:1-7. doi: 
10.1080/10934529.2018.1445075. [Epub ahead of print] 

Evaluation of the impact of anthropogenic activities on arsenic, cadmium, chromium, 
mercury, lead, and polycyclic aromatic hydrocarbon levels in seafood from the Gulf of 
Naples, Italy. 

Fasano E1, Arnese A2, Esposito F1, Albano L2, Masucci A3, Capelli C4, Cirillo T1, Nardone A5. 

Author information 

Abstract 

The principal aim of this study was to monitor the occurrence of some metals and polycyclic 
aromatic hydrocarbons (PAHs) in fish and mussels from the Gulf of Naples. A comparison 
with previous researches of the same area was carried out, and the intakes of these 
compounds through the diet and their effect on the tolerable intake values (when available) 
were assessed. Cadmium (Cd), chromium (Cr), and lead (Pb) were detected by flameless 
atomic absorption spectroscopy (Cd, Cr, and Pb); arsenic (As) and mercury (Hg) were 
detected by applying the hydride method. PAHs were detected by high-performance liquid 
chromatography. Widespread contamination was found. Among the metals, Hg showed the 
highest maximum levels of 284.94 ng/g wet weight (ww) in fish and 480.00 ng/g ww in 
mussels. Chrysene, phenanthrene, fluoranthene, anthracene, and benzo[k]fluoranthene 
were the most common PAHs in fish, whereas benzo[a]anthracene, pyrene, phenanthrene, 
acenaphthylene, and acenaphthene were the most frequently occurring compounds in 
mussels. The concentrations of As, Cr, Hg, Pb, and PAHs in fish were found to decrease over 
a period of 30 years, whereas the Cd levels remained constant. The Hg, Pb, and PAH levels in 
mussels increased over the period 2010 to 2016. Finally, the average consumption of 
mussels led to the highest effect on the Tolerable Daily Intake of Hg, which was exceeded by 
19%. 

Environ Res. 2018 Aug;165:46-54. doi: 10.1016/j.envres.2017.11.011. Epub 2018 Apr 14. 

Urinary biomarkers of polycyclic aromatic hydrocarbons in pre- and peri-
pubertal girls in Northern California: Predictors of exposure and temporal 
variability. 

Dobraca D1, Lum R2, Sjödin A3, Calafat AM3, Laurent CA4, Kushi LH4, Windham GC5. 
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Abstract 

BACKGROUND:  
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Polycyclic aromatic hydrocarbons (PAHs), a class of chemicals produced as combustion by-
products, have been associated with endocrine disruption. To understand exposure in 
children, who have been less studied than adults, we examined PAH metabolite 
concentrations by demographic characteristics, potential sources of exposure, and variability 
over time, in a cohort study of pre- and peri-pubertal girls in Northern California. 

METHODS:  

Urinary concentrations of ten PAH metabolites and cotinine were quantified in 431 girls age 
6-8 years at baseline. Characteristics obtained from parental interview, physical exam, and 
linked traffic data were examined as predictors of PAH metabolite concentrations using 
multivariable linear regression. A subset of girls (n = 100) had repeat measures of PAH 
metabolites in the second and fourth years of the study. We calculated the intraclass 
correlation coefficient (ICC), Spearman correlation coefficients, and how well the quartile 
ranking by a single measurement represented the four-year average PAH biomarker 
concentration. 

RESULTS:  

Eight PAH metabolites were detected in ≥ 95% of the girls. The most consistent predictors of 
PAH biomarker concentrations were cotinine concentration, grilled food consumption, and 
region of residence, with some variation by demographics and season. After adjustment, 
select PAH metabolite concentrations were higher for Hispanic and Asian girls, and lower 
among black girls; 2-naphthol concentrations were higher in girls from lower income 
households. Other than 1-naphthol, there was modest reproducibility over time (ICCs 
between 0.18 and 0.49) and the concentration from a single spot sample was able to reliably 
rank exposure into quartiles consistent with the multi-year average. 

CONCLUSIONS:  

These results confirm diet and environmental tobacco smoke exposure as the main sources 
of PAHs. Controlling for these sources, differences in concentrations still existed by race for 
specific PAH metabolites and by income for 2-naphthol. The modest temporal variability 
implies adequate exposure assignment using concentrations from a single sample to define a 
multi-year exposure timeframe for epidemiologic exposure-response studies. 

 

Sci Total Environ. 2018 Sep 15;636:61-68. doi: 10.1016/j.scitotenv.2018.04.274. Epub 2018 
Apr 25. 

Transfer of polycyclic aromatic hydrocarbons from mother to fetus in relation 
to pregnancy complications. 

Dong X1, Wang Q1, Peng J1, Wu M2, Pan B3, Xing B4. 

Author information 

https://www.ncbi.nlm.nih.gov/pubmed/29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20X%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xing%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29702403
https://www.ncbi.nlm.nih.gov/pubmed/29702403


45 
 

Abstract 

The accumulation and transfer of carcinogens, including polycyclic aromatic hydrocarbons 
(PAHs), in the human body, especially from mother to fetus, has been the subject of many 
research studies, but the related data are limited and the mechanisms are unknown. This is 
the first study to investigate the distribution of PAHs in paired samples of maternal blood, 
placenta tissue, and umbilical cord blood in relation to pregnancy complications. Sixty-four 
pairs of samples were collected in Kunming, China; 18 were from healthy pregnant women 
and 46 were from patients with pregnancy complications. The predominant PAHs in these 
pregnant women were high-molecular-weight (HMW) compounds, mainly from the 
incomplete combustion or pyrolysis of biomass. In the control group, the total amount of 
HMW compounds (ΣHMWPAHs) was significantly higher in maternal blood than in umbilical 
cord blood, which suggested that placenta may decrease PAH transfer in healthy pregnant 
women. However, this phenomenon was not observed for low-molecular-weight PAHs or in 
the case group. In the control group, Σ16PAH and ΣHMWPAH in the placenta were higher than 
those in maternal blood and umbilical cord blood; for the case group, a contrasting result 
was observed. ΣHMWPAHs in the placenta was significantly higher in the control group than in 
the case group. The same results were observed after the exclusion of the impact of the 
genotypes of the PAH metabolic enzymes (both phase I and phase II enzymes). Thus, the 
decreased PAH transfer from mother to fetus may partially result from the accumulation of 
PAHs inside the placenta. 

 

Med Oncol. 2018 May 5;35(6):88. doi: 10.1007/s12032-018-1150-3. 

Ambient air emissions of polycyclic aromatic hydrocarbons and female breast 
cancer incidence in US. 

Stults WP1, Wei Y2. 

Author information 

Abstract 

To examine ambient air pollutants, specifically polycyclic aromatic hydrocarbons (PAHs), as a 
factor in the geographic variation of breast cancer incidence seen in the US, we conducted 
an ecological study involving counties throughout the US to examine breast cancer incidence 
in relation to PAH emissions in ambient air. Age-adjusted incidence rates of female breast 
cancer from the surveillance, epidemiology, and end results (SEER) program of the US 
National Cancer Institute were collected and analyzed using SEER*Stat 8.3.2. PAH emissions 
data were obtained from the Environmental Protection Agency. Linear regression analysis 
was performed using SPSS 23 software for Windows to analyze the association between PAH 
emissions and breast cancer incidence, adjusting for potential confounders. Age-adjusted 
incidence rates of female breast cancer were found being significantly higher in more 
industrialized metropolitan SEER regions over the years of 1973-2013 as compared to less 
industrialized regions. After adjusting for sex, race, education, socioeconomic status, obesity, 

https://www.ncbi.nlm.nih.gov/pubmed/29730800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stults%20WP%5BAuthor%5D&cauthor=true&cauthor_uid=29730800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29730800
https://www.ncbi.nlm.nih.gov/pubmed/29730800


46 
 

and smoking prevalence, PAH emission density was found to be significantly associated with 
female breast cancer incidence, with the adjusted β of 0.424 (95% CI 0.278, 0.570; 
p < 0.0001) for emissions from all sources and of 0.552 (95% CI 0.278, 0.826; p < 0.0001) for 
emissions from traffic source. This study suggests that PAH exposure from ambient air could 
play a role in the increased breast cancer risk among women living in urban areas of the US. 
Further research could provide insight into breast cancer etiology and prevention. 

 

Environ Sci Technol. 2018 May 23. doi: 10.1021/acs.est.8b01689. [Epub ahead of print] 

Importance of Dermal Absorption of Polycyclic Aromatic Hydrocarbons 
Derived from Barbecue Fumes. 

Lao JY1, Xie SY1, Wu CC1, Bao LJ1, Tao S2, Zeng EY1. 

Author information 

Abstract 

Despite the ubiquity and carcinogenicity of polycyclic aromatic hydrocarbons (PAHs), their 
dermal absorption for the general population has not been adequately addressed. Aiming to 
verify the importance of dermal absorption of PAHs, barbecue (BBQ) in Guangzhou, China 
was chosen as a case study. Urine samples were collected and analyzed for nine hydroxyl 
(OH)-PAHs. Air, food, and cotton clothing samples were analyzed for 16 PAHs. Dietary 
exposure was the dominant exposure route with the greatest amounts of OH-PAH excretion 
and PAH intake. Dermal intake of low molecular-weight PAHs was greater than inhalation 
intake from the occurrence of atmospheric PAHs. In addition, the net excreted amounts of 
OH-naphthalene, OH-fluorene, OH-phenanthrene, and OH-pyrene via dermal absorption 
were 367, 63, 98, and 28 ng, respectively, upon 2.5-h exposure, comparable to those via 
combined dermal and inhalation exposure, which were 453, 98, 126, and 38 ng. The ratios of 
excretion to intake via dermal absorption were 0.11, 0.036, and 0.043 for fluorene, 
phenanthrene, and pyrene, respectively, lower than the ratios from dietary exposure (0.38, 
0.14, and 0.060) but higher than the ratios from inhalation (0.097, 0.016, and 0.025). In the 
case of BBQ fumes, dermal absorption was a more important pathway for intake of low 
molecular-weight PAHs than inhalation. 

Environ Res. 2018 Jun 7;166:150-157. doi: 10.1016/j.envres.2018.05.037. [Epub ahead of 
print] 

Lung function growth trajectories in non-asthmatic children aged 4-9 in 
relation to prenatal exposure to airborne particulate matter and polycyclic 
aromatic hydrocarbons - Krakow birth cohort study. 

Majewska R1, Pac A2, Mróz E2, Spengler J3, Camann D4, Mrozek-Budzyn D2, Sowa A2, Jacek R2, 
Wheelock K5, Perera FP5. 
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Author information 

Abstract 

BACKGROUND:  

Patterns of lung function development during childhood can be helpful in understanding the 
pathogenesis of respiratory diseases. A variety of environmental and lifestyle factors, 
present from the prenatal period to adulthood, may affect or modulate lung function 
growth. The aim of this study was to investigate, the associations between individual growth 
trajectories of children's lung function during childhood and prenatal exposure to airborne 
fine particulate matter (PM2.5) and polycyclic aromatic hydrocarbons (PAH), which were 
hypothesized to adversely affect spirometry parameters. 

MATERIAL AND METHODS:  

The study group comprised 294 non-asthmatic, full term children from the Krakow birth 
cohort, who underwent annual spirometry testing at the ages of 4-9 years. Individual 
personal air monitoring of PM2.5 and PAH were performed over 48 h in the second trimester 
of pregnancy. Possible confounders or modifiers such as child's gender, height, atopic status 
and exposure to environmental tobacco smoke (ETS) were considered. Polynomial multilevel 
mixed models were used to assess the growth rates of children's lung functions. 

RESULTS:  

Lung function trajectories differed significantly for boys and girls for FVC, FEV1 and FEF25-
75. Girls had lower rates of increase than boys: - 20.5 (95%CI: - 32.4; - 8.6) ml/year (FVC); -
 19.9 (95%CI: -30.7;-9.0) ml/year (FEV1); and - 32.5 (95%CI: - 56.9; - 8.2) ml/year (FEF25-75). 
Spirometry functions increased with age; however the growth rate decelerated over time. 
Significant lung function impairment (lower FVC and FEV1 levels) was observed from 4 to 9 
years among subjects prenatally exposed to higher levels of PM2.5 as well as PAH, but not in 
the case of FEF25-75. No significant differences were observed in the rates of increase over 
time in relation to prenatal PM2.5 and PAH exposure. 

CONCLUSION:  

Our results indicate that in non-asthmatic children high prenatal exposure to airborne PM2.5 
and PAH is associated with lower trajectories of FVC and FEV1, but not the rate of increase 
over time, suggesting that the initial effect is not diminishing in time. 

NANOPARTICULES 

 

Wiley Interdiscip Rev Nanomed Nanobiotechnol. 2018 Feb 23. doi: 10.1002/wnan.1513. 
[Epub ahead of print] 

Nanomaterial exposure, toxicity, and impact on human health. 
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Pietroiusti A1, Stockmann-Juvala H2, Lucaroni F1, Savolainen K2. 
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Abstract 

The use of engineered nanomaterials (ENM) has grown after the turn of the 21st century. 
Also, the production of ENM has globally grown, and exposure of workers especially via the 
lungs to ENM has increased. This review tackles with effects of ENM on workers' health 
because occupational environment is the main source of exposure to ENM. Assessment of 
exposure to ENM is demanding, and today there are no occupational exposure level (OEL) 
for ENM. This is partly due to challenges of such measurements, and in part to the unknown 
causality between ENM metrics and effects. There are also marked gaps in systematic 
knowledge on ENM hazards. Human health surveys of exposed workers, or human field 
studies have not identified specific effects of ENM linking them with a specific exposure. 
There is, however, a consensus that material characteristics such as size, and chemistry 
influence effects of ENM. Available data suggest that multiwalled carbon nanotubes 
(MWCNT) affect the immunological system and cause inflammation of the lungs, or signs of 
asthma whereas carbon nanofibers (CNF) may cause interstitial fibrosis. Metallic and metal 
oxide nanoparticles together with MWCNT induce genotoxicity, and a given type of MWCNT 
has been identified as a possible human carcinogen. Currently, lack of understanding of 
mechanisms of effects of ENM renders assessment of hazards and risks of ENM material-by-
material a necessity. The so called "omics" approaches utilizing ENM-induced alterations in 
gene and protein expression may be useful in the development of a new paradigm for ENM 
hazard and risk assessment. This article is categorized under: Toxicology and Regulatory 
Issues in Nanomedicine > Toxicology of Nanomaterials. 

 

F1000Res. 2018 Mar 26;7:376. doi: 10.12688/f1000research.12691.1. eCollection 2018. 

Hazard and risk assessment strategies for nanoparticle exposures: how far 
have we come in the past 10 years? 

Warheit DB1. 

Author information 

Abstract 

Nanotechnology is an emerging, cross-disciplinary technology designed to create and 
synthesize new materials at the nanoscale (generally defined as a particle size range of ≤10 -9 
meters) to generate innovative or altered material properties. The particle properties can be 
modified to promote different and more flexible applications, resulting in consumer 
benefits, particularly in medical, cosmetic, and industrial applications. As this applied science 
matures and flourishes, concerns have arisen regarding potential health effects of exposures 
to untested materials, as many newly developed products have not been adequately 
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evaluated. Indeed, it is necessary to ensure that societal and commercial advantages are not 
outweighed by potential human health or environmental disadvantages. Therefore, a variety 
of international planning activities or research efforts have been proposed or implemented, 
particularly in the European Union and United States, with the expectation that significant 
advances will be made in understanding potential hazards related to exposures in the 
occupational and/or consumer environments. One of the first conclusions reached regarding 
hazardous effects of nanoparticles stemmed from the findings of early pulmonary toxicology 
studies, suggesting that lung exposures to ultrafine particles were more toxic than those to 
larger, fine-sized particles of similar chemistry. This review documents some of the 
conceptual planning efforts, implementation strategies/activities, and research 
accomplishments over the past 10 years or so. It also highlights (in this author's opinion) 
some shortcomings in the research efforts and accomplishments over the same duration. In 
general, much progress has been made in developing and implementing environmental, 
health, and safety research-based protocols for addressing nanosafety issues. However, 
challenges remain in adequately investigating health effects given 1) many different 
nanomaterial types, 2) various potential routes of exposure, 3) nanomaterial 
characterization issues, 4) limitations in research methodologies, such as time-course and 
dose-response issues, and 5) inadequate in vitro methodologies for in vivo standardized, 
guideline toxicity testing. 

PHTALATES 

Sci Total Environ. 2018 May 15;624:377-384. doi: 10.1016/j.scitotenv.2017.12.058. Epub 
2017 Dec 16. 

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 
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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. 

 

Environ Health Perspect. 2017 Sep 8;125(9):097006. doi: 10.1289/EHP1015. 

In Utero Exposure to Select Phenols and Phthalates and Respiratory Health in 
Five-Year-Old Boys: A Prospective Study. 

Vernet C1, Pin I1,2, Giorgis-Allemand L1, Philippat C1, Benmerad M1, Quentin J1,2, Calafat AM3, 
Ye X3, Annesi-Maesano I4, Siroux V1, Slama R1; EDEN Mother–Child Cohort Study Group. 

Author information 

Abstract 

BACKGROUND:  

Phenols and phthalates may have immunomodulatory and proinflammatory effects and 
thereby adversely affect respiratory health. 

OBJECTIVE:  

We estimated the associations between gestational exposure to select phthalates and 
phenols and respiratory health in boys. 

METHODS:  

Among 587 pregnant women from the EDEN (Etude des Déterminants pré et post natals du 
développement et de la santé de l'Enfant) cohort who delivered a boy, 9 phenols and 11 
phthalates metabolites were quantified in spot pregnancy urine samples. Respiratory 
outcomes were followed up by questionnaires until age 5, when forced expiratory volume in 
1 s (FEV1) was measured by spirometry. Adjusted associations of urinary metabolites log-
transformed concentrations with respiratory outcomes and FEV1 in percent predicted 
(FEV1%) were estimated by survival and linear regression models, respectively. 
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RESULTS:  

No phenol or phthalate metabolite exhibited clear deleterious associations simultaneously 
with several respiratory outcomes. Ethyl-paraben was associated with increased asthma rate 
[hazard rate (HR)=1.10; 95% confidence interval (CI): 1.00, 1.21] and tended to be negatively 
associated with FEV1% (beta=-0.59; 95% CI: -1.24, 0.05); bisphenol A tended to be 
associated with increased rates of asthma diagnosis (HR=1.23; 95% CI: 0.97, 1.55) and 
bronchiolitis/bronchitis (HR=1.13; 95% CI: 0.99, 1.30). Isolated trends for deleterious 
associations were also observed between 2,5-dichlorophenol and wheezing, and between 
monocarboxynonyl phthalate, a metabolite of di-isodecyl phthalate (DIDP), and wheezing. 

CONCLUSION:  

Ethyl-paraben, bisphenol A, 2,5-dichlorophenol, and DIDP tended to be associated with 
altered respiratory health, with ethyl-paraben and bisphenol A exhibiting some consistency 
across respiratory outcomes. The trends between bisphenol A pregnancy level and increased 
asthma and bronchiolitis/bronchitis rates in childhood were consistent with a previous 
cohort study. https://doi.org/10.1289/EHP1015. 

 

Environ Health. 2018 Feb 20;17(1):17. doi: 10.1186/s12940-018-0359-0. 

In-utero exposure to phenols and phthalates and the intelligence quotient of 
boys at 5 years. 

Nakiwala D1, Peyre H2,3, Heude B4,5, Bernard JY4,5,6, Béranger R7, Slama R8, Philippat C8; EDEN 
mother-child study group. 

Collaborators (28) 

Author information 

Abstract 

BACKGROUND:  

There are concerns that developmental exposure to endocrine disrupting chemicals such as 
phenolic compounds and phthalates could affect child cognitive function. Epidemiological 
studies tackling this question have mainly focused on phthalate metabolites and bisphenol 
A, but not on the other phenolic compounds. Our study aimed to assess the relationship 
between in-utero exposure to phthalates, bisphenol A and other phenolic compounds 
(parabens, triclosan, dichlorophenols and benzophenone-3) and the Intelligence Quotient 
(IQ) of boys at 5-6 years. 

METHODS:  
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In 452 mother-son dyads from the French EDEN cohort, we measured 11 phthalate 
metabolites and 9 phenolic compounds (4 parabens, benzophenone-3, bisphenol A, 2 
dichlorophenols and triclosan) in spot urine samples collected between 22 and 29 
gestational weeks. Verbal and performance IQ of children were assessed at 5-6 years by a 
psychologist using the Wechsler Preschool and Primary Scale of Intelligence (WPPSI). We 
used adjusted Structural Equation Models (SEM) combined with Benjamini and Hochberg 
false discovery rate correction to assess the associations between maternal urine phenol and 
phthalate metabolite concentrations considered simultaneously and the boys' IQ. 

RESULTS:  

No phenol or phthalate metabolite concentration was negatively associated with the boys' 
verbal or performance IQ (uncorrected p-values ≥0.09). Mono(3-carboxypropyl) phthalate 
tended to be associated with increased verbal IQ (β = 0.136, 95% confidence interval, 0.01; 
0.27). This association disappeared after correction for multiple comparison (corrected p-
value, 0.71). 

CONCLUSION:  

Our results did not provide evidence of an inverse association between in-utero exposure to 
phenols or phthalates and verbal and performance IQ among boys. Since phenols and 
phthalates may have sex-specific effects, these null findings cannot be generalized to girls. 
Limitations included use of a single spot urine sample to assess exposures and lack of 
consideration of postnatal exposures. 
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A cross sectional study of urinary phthalates, phenols and perchlorate on 
thyroid hormones in US adults using structural equation models (NHANES 
2007-2008). 

Przybyla J1, Geldhof GJ2, Smit E3, Kile ML3. 

Author information 

Abstract 

BACKGROUND:  

Biomonitoring data shows that people are exposed to phthalates, phenols and perchlorates. 
Many of these compounds are endocrine disrupting compounds that affect thyroid hormone 
levels. Yet the effect of these compounds on thyroid hormone levels are often evaluated 
individually rather than as a mixture. Our objective was to examine the association between 
11 urinary endocrine disrupting compounds and thyroid hormones using structural equation 
models. 
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METHODS:  

Using data from the National Health and Nutrition and Examination Survey 2007-2008, we fit 
a latent variable utilizing urinary measurements of 9 compounds in females (perchlorate, 
bisphenol A, benzophenone-3, mono-2ethyl5carboxypentyl phthalate, mono-n-butyl 
phthalate, mono-(3-carboxypropyl) phthalate, mono(2ethyl5hydroxyhexyl) phthalate, mono-
benzyl phthalate, and mono-isobutyl phthalate) and 8 compounds in males (without 
benzophenone-3). The association of the latent variable with serum thyroid hormones (Total 
T3, Total T4, and Thyroid Stimulating Hormones) was assessed in females (N = 710) and 
males (N = 850) over the age of 12 controlling for age, race, and urinary creatinine. 

RESULTS:  

In males, urinary endocrine disrupting compound levels were negatively associated with 
thyroxine (β: -0.19, 95% Confidence Interval (95% CI): -0.31, -0.05). In females, urinary 
endocrine disrupting compound levels were positively associated with triiodothyronine 
serum concentrations (β: 0.09, 95% CI: -0.03, 0.21) however this association was not 
statistically significant. 

CONCLUSIONS:  

This cross-sectional analysis provides additional evidence that environmental exposure to 
phthalates and phenols is associated with endocrine-related processes. Furthermore, these 
results suggested sex-specific differences in exposure to endocrine disrupting mixtures, and 
the exposure-response between endocrine disrupting mixtures and thyroid hormone levels. 
Specifically, higher exposure to a mixture of endocrine disrupting compounds was associated 
with lower levels of total T4 in males but not in females. While a structural methodological 
framework was used to assess these complex relationships, the cross sectional nature of this 
analysis limits causal inference and further research is needed to determine the clinical 
significance of these findings. 
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Prenatal Exposure to Phthalates and the Development of Eczema Phenotypes 
in Male Children: Results from the EDEN Mother-Child Cohort Study. 
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Abstract 

BACKGROUND:  
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Contradictory results exist regarding the importance of early-life exposure to phthalates for 
development of childhood eczema. 

OBJECTIVES:  

We evaluated the association between maternal urinary concentrations of phthalate 
metabolites between the 24th and 28th week of gestation and occurrence of eczema in their 
sons up to 5 y of age, according to allergic sensitization as assessed by total immunoglobulin 
E (IgE) in a subsample of individuals. 

METHODS:  

Data on health outcomes and background factors were collected using five standardized 
annual questionnaires completed by parents at the children's ages of 1-5 y, and their 
associations with phthalate metabolite urinary concentrations were assessed in 604 mother-
son pairs with adjusted multiple logistic regression and Cox's survival model. Several eczema 
phenotypes were considered. Atopic status was assessed at 5 y of age in 293 boys through 
total IgE assessment. 

RESULTS:  

At 5 y of age, the prevalence of ever eczema was 30.4%. Metabolites of di-isobutyl phthalate 
(DiBP) and di-isononyl phthalate (DiNP) were positively associated with early-onset (0-24 mo 
of age) eczema (15.7%) and late-onset (24-60 mo of age) eczema (14.7%). Applying the Cox's 
model showed a significant association of occurrence of eczema in the first 5 y of life with 
DiBP and DiNP metabolites. Among IgE-sensitized boys, metabolites of di-n-butyl phthalate 
(DBP) and DiBP were significantly associated with ever eczema {hazard ratio (HR)=1.67 [95% 
confidence interval (CI): 1.10, 2.54], p=0.01 and HR=1.87 (95% CI: 1.01, 3.48), p=0.04, 
respectively}. 

CONCLUSIONS:  

Occurrence of eczema in early childhood may be influenced by prenatal exposure to certain 
phthalates in boys. Further investigations are needed to confirm this observation. 
https://doi.org/10.1289/EHP1829. 
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Personal care product use as a predictor of urinary concentrations of certain 
phthalates, parabens, and phenols in the HERMOSA study. 
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Abstract 

Use of personal care products, such as makeup, soaps, and sunscreen, may expose 
adolescent girls to potential endocrine disruptors, including phthalates, parabens, and other 
phenols. We evaluated the relationship between recent self-reported personal care product 
use and concentrations for urinary metabolites of phthalates, parabens, triclosan, and 
benzophenone-3 (BP-3) in 100 Latina adolescents. Girls who reported using makeup every 
day vs. rarely/never had higher urinary concentrations of monoethyl phthalate (MEP) 
(102.2 ng/mL vs. 52.4 ng/mL, P-value: 0.04), methyl paraben (MP) (120.5 ng/mL vs. 
13.4 ng/mL, P-value < 0.01), and propyl paraben (PP) (60.4 ng/mL vs. 2.9 ng/mL, P-
value < 0.01). Girls who reported recent use of specific makeup products, including 
foundation, blush, and mascara, had higher urinary concentrations of MEP, mono-n-butyl 
phthalate (MBP), MP, and PP. Use of Colgate Total toothpaste was associated with 86.7% 
higher urinary triclosan concentrations. Use of sunscreen was associated with 57.8% higher 
urinary concentrations of BP-3. Our findings suggest that personal care product use is 
associated with higher exposure to certain phthalates, parabens, and other phenols in urine. 
This may be especially relevant in adolescent girls who have high use of personal care 
products during a period of important reproductive development. 
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Abstract 

Infants and toddlers are constantly exposed to toys at childcare facilities. Toys are made of a 
variety of plastics that often use endocrine-disrupting chemicals such as bisphenol-A (BPA) 
and phthalates as their building blocks. The goal of this study was to assess the non-dietary 
exposure of infants and toddlers to BPA and phthalates via leaching. We have successfully 
developed wipe tests to evaluate the leachability of BPA and phthalates from toys used at 
several day care facilities in Philadelphia. Our studies have shown an average leaching of 13-
280 ng/cm2 of BPA and phthalates. An estimate of total exposure of infants to BPA and 
phthalates is reported. The leaching of the chemicals was observed to be dependent on the 
washing procedures and the location of the day care facilities. Using bleach/water mixture 
two or more times a week to clean the toys seems to reduce the leaching of chemicals from 
the toys. There is a huge data gap in the estimated intake amounts and reported urinary 
concentrations; this is the first study that provides valuable information to address these 
data gaps in the existing literature. 
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Exposure to phthalates is associated with acute urticaria in children. 

Yon DK1, Cho YS1, Ha EK1, Jee HM1, Song JY1, Jung YH1, Lee KS1, Sheen YH2, Han MY1. 
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Abstract 

Urticaria is a heterogeneous disorder that has a wide spectrum of clinical presentations, and 
is one of the most common skin disorders 1 . Foods, medications, and infections can cause 
acute urticaria 1 , but there has not been full elucidation of all possible causes. The 
relationships of urticaria with life style, indoor air pollutants, second hand smoking, and 
environmental pollutants are not well known. This article is protected by copyright. All rights 
reserved. 
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Phthalates and type 1 diabetes: is there any link? 

Castro-Correia C1,2, Correia-Sá L3, Norberto S4, Delerue-Matos C3, Domingues V3, Costa-
Santos C5,6, Fontoura M7, Calhau C6,8. 
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Abstract 

Phthalates are a group of chemical compounds used as plasticizers in the manufacture of 
plastic materials. They can be present in many commonly used products. There seems to be 
a relationship between exposure to phthalates and the occurrence of metabolic 
dysfunctions, such as a decrease in glucose tolerance, oxidative stress, loss of beta cells, and 
a decrease in insulin synthesis. As beta cells play a key role in the onset of type 1 diabetes 
mellitus (T1DM), we sought to investigate the relationship between exposure to phthalates 
and the diagnosis of T1DM in prepubertal children. Design concentrations of phthalate 
metabolites were compared in the urine of a population of prepubertal children with new-
onset diabetes, patients with T1DM diagnosed more than 6 months previously, and healthy 
control children. Although the concentrations of DBP and DiBP metabolites were statistically 
identical in the new-onset diabetes, diabetes, and control groups, there was a clear trend for 
higher levels of DiBP metabolites in the children with new-onset diabetes. In our sample, 
there was a trend for higher levels of DiBP metabolites in children with new-onset diabetes. 
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Baker PN2,3,8. 

Author information 

Abstract 

The fetus undergoes a crucial period of neurodevelopment in utero. The maternal hair 
metabolome provides an integrated record of the metabolic state of the mother prior to, 
and during pregnancy. We investigated whether variation in the maternal hair metabolome 
was associated with neurodevelopmental differences across infants. Maternal hair samples 
and infant neurocognitive assessments (using the Bayley III Scales of Infant Development at 
24 months) were obtained for 373 infant-mother dyads between 26-28 weeks' gestation 
from the Growing Up in Singapore Towards Healthy Outcomes cohort. The hair metabolome 
was analysed using gas chromatography-mass spectrometry. Intensity measurements were 
obtained for 276 compounds. After controlling for maternal education, ethnicity, and infant 
sex, associations between metabolites and expressive language skills were detected, but not 
for receptive language, cognitive or motor skills. The results confirm previous research 
associating higher levels of phthalates with lower language ability. In addition, scores were 
positively associated with a cluster of compounds, including adipic acid and medium-chain 
fatty acids. The data support associations between the maternal hair metabolome and 
neurodevelopmental processes of the fetus. The association between phthalates and lower 
language ability highlights a modifiable risk factor that warrants further investigation. 
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Prenatal Phthalates, Maternal Thyroid Function, and Risk of Attention-Deficit 
Hyperactivity Disorder in the Norwegian Mother and Child Cohort. 

Engel SM1, Villanger GD2, Nethery RC3, Thomsen C4, Sakhi AK4, Drover SSM1, Hoppin JA5, 
Zeiner P6, Knudsen GP7, Reichborn-Kjennerud T8,9, Herring AH10, Aase H2. 

Author information 

Abstract 

BACKGROUND:  

There is growing concern that phthalate exposures may have an impact on child 
neurodevelopment. Prenatal exposure to phthalates has been linked with externalizing 
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behaviors and executive functioning defects suggestive of an attention-deficit hyperactivity 
disorder (ADHD) phenotype. 

OBJECTIVES:  

We undertook an investigation into whether prenatal exposure to phthalates was associated 
with clinically confirmed ADHD in a population-based nested case-control study of the 
Norwegian Mother and Child Cohort (MoBa) between the years 2003 and 2008. 

METHODS:  

Phthalate metabolites were measured in maternal urine collected at midpregnancy. Cases of 
ADHD (n=297) were obtained through linkage between MoBa and the Norwegian National 
Patient Registry. A random sample of controls (n=553) from the MoBa population was 
obtained. 

RESULTS:  

In multivariable adjusted coexposure models, the sum of di-2-ethylhexyl phthalate 
metabolites (∑DEHP) was associated with a monotonically increasing risk of ADHD. Children 
of mothers in the highest quintile of ∑DEHP had almost three times the odds of an ADHD 
diagnosis as those in the lowest [OR=2.99 (95% CI: 1.47, 5.49)]. When ∑DEHP was modeled 
as a log-linear (natural log) term, for each log-unit increase in exposure, the odds of ADHD 
increased by 47% [OR=1.47 (95% CI: 1.09, 1.94)]. We detected no significant modification by 
sex or mediation by prenatal maternal thyroid function or by preterm delivery. 

CONCLUSIONS:  

In this population-based case-control study of clinical ADHD, maternal urinary 
concentrations of DEHP were monotonically associated with increased risk of ADHD. 
Additional research is needed to evaluate potential mechanisms linking phthalates to ADHD. 
https://doi.org/10.1289/EHP2358. 
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