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Phthalat*  
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(perfluor* OR polyfluor*)  
Triclocarban  
Triclosan  
(Flame retardant)  
tributyltin  
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kombineret med nedenstående tekst:  
 
AND expos* AND (human OR men OR women OR child* OR adult* OR adolescen* OR infan*)  
 

Limits: title/abstract, English language 

Som det fremgår af bruttolisten for humane studier, er der igen ganske mange hits. For søgetermen ”endocrine 

disrupters” har vi fjernet alle de hits, der også fremkom ved de øvrige søgninger. 

De udvalgte artikler dækker bredt. Der er studier om BPA, PFCer, phthalater og POPs, et fransk studie om faldende 

sædkvalitet, og et canadisk studie om eksponeringer relateret til brystkræft. God læselyst. 

 

Aylward LL, Kirman CR, Schoeny R, Portier CJ, Hays SM. Evaluation of Biomonitoring Data from the CDC National 
Exposure Report in a Risk Assessment Context: Perspectives across Chemicals. Environ Health Perspect. 2012 Dec 11. 
[Epub ahead of print] PubMed PMID: 23232556. 
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Udvalgte artikler 
 

Environ Health Perspect. 2012 Oct 4. [Epub ahead of print] 
Maternal Urinary Bisphenol A during Pregnancy and Maternal and Neonatal Thyroid Function in the 
CHAMACOS Study. 
Chevrier J, Gunier RB, Bradman A, Holland NT, Calafat AM, Eskenazi B, Harley KG. 
Center for Children's Environmental Health Research, School of Public Health, University of California, 
Berkeley, Berkeley, California, USA. 
 
Background: Bisphenol A is widely used in the manufacture of polycarbonate plastic bottles, food and 
beverage cans linings, thermal receipts and dental sealants. Animal and human studies suggest that BPA 
may disrupt thyroid function. Although thyroid hormones play a determinant role in human growth and 
brain development, no studies have investigated relations between BPA exposure and thyroid function in 
pregnant women or neonates. Objectives: To evaluate whether exposure to BPA during pregnancy is 
related to thyroid hormone levels in pregnant women and neonates. Methods: We measured BPA 
concentration in urine samples collected during the first and second half of pregnancy in 476 women 
participating in the CHAMACOS study. We also measured free thyroxine (T4), total T4 and thyroid-
stimulating hormone (TSH) during pregnancy, and TSH in neonates. Results: The association between the 
average of the two BPA measurements and maternal thyroid hormone levels was not statistically 
significant. Of the two BPA measurements, only the measurement taken closest in time to the TH 
measurement was significantly associated with a reduction in total T4 (β=-0.13 µg/dL per log2 unit; 95%CI=-
0.25, 0.00). The average of the maternal BPA concentrations was associated with reduced TSH in boys (-
9.9% per log2 unit; 95%CI=-15.9%, -3.5%) but not in girls. Among boys, the relation was stronger when BPA 
was measured in the third trimester of pregnancy and decreased with time between BPA and TH 
measurements. Conclusion: Results suggest that exposure to BPA during pregnancy 
is related to reduced total T4 in pregnant women and decreased TSH in male neonates. Findings may have 
implications for fetal and neonatal development. 
 
Environ Int. 2012 Dec 1;50:7-14. doi: 10.1016/j.envint.2012.09.002. Epub 2012 Sep 29. 
The contribution of diet to total bisphenol A body burden in humans: Results of a 48hour fasting study. 
Christensen KL, Lorber M, Koslitz S, Brüning T, Koch HM. 
National Center for Environmental Assessment, Office of Research and Development, United States 
Environmental Protection Agency, Washington, DC, USA. Electronic address: Christensen.Krista@epa.gov. 
 
Human biomonitoring studies measuring bisphenol A (BPA) in urine have shown widespread exposure in 
the general population. Diet is thought to be a major route of exposure. We studied urinary BPA patterns in 
five individuals over a 
48-h period of fasting (bottled water only). Personal activity patterns were recorded with a diary to 
investigate non-dietary routes of exposure. All urine void events during the fast were collected, as well as 
events before and after 
the fast. The pattern of BPA concentrations was similar for all participants: they rose near the beginning of 
the fast (after the pre-fast meal), declined over the next 24h, fluctuated at lower levels during the second 
day, and then rose 
after the post-fast meal. Concentrations (~2μg/g creatine) and calculated BPA intakes (~0.03μg/kg-day) in 
these individuals during the first 24h were consistent with general population exposures. For the second 
24h, concentrations and intakes declined by about two-thirds. One of the individuals had an extraordinary 
pre-fast exposure event with concentrations rising as high as 98μg/g creatine but declining to <5μg/g 
creatine by day 2. Given patterns found in day 1 and the subsequent decline to lower levels in day 2, we 
hypothesize that BPA exposures in these individuals were diet-driven. No events in the diary (use of 
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personal care products, e.g.) appear associated with exposures. On day 2, non-dietary sources may still be 
present, such as from dust. Another hypothesis is that small reservoirs of BPA from past exposures are 
released from storage (lipid reservoirs, e.g.) and excreted. 
 

 

Environ Health Perspect. 2012 Oct;120(10):1475-80. doi: 10.1289/ehp.1104544. Epub 2012 Jun 13. 

Prenatal exposure to butylbenzyl phthalate and early eczema in an urban cohort. 

Just AC, Whyatt RM, Perzanowski MS, Calafat AM, Perera FP, Goldstein IF, Chen Q, Rundle AG, Miller RL. 

Columbia Center for Children's Environmental Health, Department of Environmental Health Sciences, 

Mailman School of Public Health, Columbia University, New York, New York 10032, USA. 

acj2109@columbia.edu 

 

BACKGROUND: Recent cross-sectional studies suggest a link between butylbenzyl phthalate (BBzP) in house 

dust and childhood eczema. OBJECTIVES: We aimed to evaluate whether concentrations of monobenzyl 

phthalate (MBzP), the main BBzP metabolite in urine, during pregnancy are associated prospectively with 

eczema in young children, and whether this association varies by the child's sensitization to indoor 

allergens or serological evidence of any allergies. 

METHODS: MBzP was measured in spot urine samples during the third trimester of pregnancy from 407 

African-American and Dominican women residing in New York City in 1999-2006. Repeated questionnaires 

asked mothers whether their doctor ever said their child had eczema. Child blood samples at 24, 36, and 60 

months of age were analyzed for total, anti-cockroach, dust mite, and mouse IgE. Relative risks (RR) were 

estimated with multivariable modified Poisson regression. Analyses included a multinomial logistic 

regression model for early- and late-onset eczema versus no eczema through 60 months of age. 

RESULTS: MBzP was detected in > 99% of samples (geometric mean = 13.6; interquartile range: 5.7-31.1 

ng/mL). By 24 months, 30% of children developed eczema, with the proportion higher among African 

Americans (48%) than among Dominicans (21%) (p < 0.001). An interquartile range increase in log MBzP 

concentration was associated positively with early-onset eczema (RR = 1.52 for eczema by 24 months; 95% 

confidence interval: 1.21, 1.91, p = 0.0003, n = 113 reporting eczema/376 total sample), adjusting for urine 

specific gravity, sex, and race/ethnicity. MBzP was not associated with allergic sensitization, nor did  

seroatopy modify consistently the MBzP and eczema association.  

CONCLUSIONS: Prenatal exposure to BBzP may influence the risk of developing eczema in early childhood. 

 

 

Environ Health Perspect. 2012 Nov 14. [Epub ahead of print] 

Persistent Environmental Pollutants and Couple Fecundity: The LIFE Study. 

Buck Louis GM, Sundaram R, Schisterman EF, Sweeney AM, Lynch CD, Gore-Langton RE, Maisog J, Kim S, 

Chen Z, Barr DB. 

Division of Epidemiology, Statistics and Prevention Research, Eunice Kennedy Shriver National Institute of 

Child Health and Human Health, Rockville, Maryland, USA. 

 

BACKGROUND: Evidence suggesting that persistent environmental pollutants may be reproductive 

toxicants underscores the need for prospective studies of couples for whom exposures are measured. 

OBJECTIVES: To determine the relation between selected persistent pollutants and couple fecundity as 

measured by time-to-pregnancy. METHODS: A cohort comprising 501 couples discontinuing contraception 
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to become pregnant was prospectively followed for 12 months of trying to conceive or until a human 

chorionic gonadotrophin test confirmed pregnancy. Couples completed daily journals on lifestyle and 

provided biospecimens for the quantification of 9 organochlorine pesticides, 1 polybrominated biphenyl, 10 

polybrominated diphenyl ethers, 36 polychlorinated biphenyls (PCBs), and 7 perfluorochemicals (PFCs) in 

serum. Using Cox models for discrete time, fecundability odds ratios (FORs) and 95% confidence intervals 

(CIs) were estimated separately for each partner's concentrations adjusting for age, body mass index, 

serum cotinine, serum lipids (except for PFCs), and study site (Michigan or Texas); sensitivity models further 

adjusted for left truncation or time off contraception (≤2 months) before enrollment. RESULTS: The 

adjusted reduction in fecundability associated with standard deviation increases in log-transformed serum 

concentrations ranged between 18%-21% for PCB congeners 118, 167, 209, and perfluorooctane 

sulfonamide in females, and 17%-29% for p,p'-DDE and PCB congeners 138, 156, 157, 167, 170, 172, and 

209 in males. The strongest associations were observed for PCB 167 (FOR 0.79; 95% CI 0.64, 0.97) in 

females and PCB 138 (FOR=0.71; 95% CI 0.52, 0.98) in males. CONCLUSIONS: In a couple-based prospective 

cohort study with preconception enrollment and quantification of exposures in both female and male 

partners, a subset of persistent environmental chemicals were associated with reduced fecundity. 

 

Environ Int. 2012 Nov 5;51C:8-12. doi: 10.1016/j.envint.2012.09.001. [Epub ahead of print] 
Biotransformation of fluorotelomer compound to perfluorocarboxylates in humans. 
Nilsson H, Kärrman A, Rotander A, van Bavel B, Lindström G, Westberg H. 
Man-Technology-Environment (MTM) Research Centre, Örebro University, SE-701 82 Örebro, Sweden. 
Electronic address: helena.nilsson@oru.se. 
 
Levels of perfluorocarboxylates (PFCAs) in biological compartments have been known for some time but 
their transport routes and distribution patterns are not properly elucidated. The opinions diverge whether 
the exposure of the general population occurs indirect through precursors or direct via PFCAs. Previous 
results showed that ski wax technicians are exposed to levels up to 92 000ng/m(3) of 8:2 fluorotelomer 
alcohol (FTOH) via air and have elevated blood levels of PFCAs. Blood samples were collected in 2007-2011 
and analyzed for C(4)-C(18) PFCAs, 6:2, 8:2 and 10:2 unsaturated fluorotelomer acids (FTUCAs) and 3:3, 5:3 
and 7:3 fluorotelomer acids (FTCAs) using UPLC-MS/MS. Perfluorooctanoic acid (PFOA) was detected in 
levels ranging from 1.90 to 628ng/mL whole blood (wb). Metabolic intermediates 5:3 and 7:3 FTCA were 
detected in all samples at levels up to 6.1 and 3.9ng/mL wb. 6:2, 8:2 and 10:2 FTUCAs showed maximum 
levels of 0.07, 0.64 and 0.11ng/mL wb. Also, for the first time levels of PFHxDA and PFOcDA were detected 
in the human blood at mean concentrations up to 4.22ng/mL wb and 4.25ng/mL wb respectively. The aim 
of this study was to determine concentrations  of PFCAs and FTOH metabolites in blood from ski wax 
technicians. 
 
 
Neuroepidemiology. 2012 Oct 24;40(2):125-132. [Epub ahead of print] 
Cross-Sectional Association between Polyfluoroalkyl Chemicals and Cognitive Limitation in the National 
Health and Nutrition Examination Survey. 
Power MC, Webster TF, Baccarelli AA, Weisskopf MG. 
Department of Environmental Health, Harvard School of Public Health, Boston, Mass., USA. 
 
Background/Aims: Our limited understanding of how polyfluoroalkyl chemicals (PFCs) may impact on 
human health suggests the potential for a protective impact on brain health. This study was designed to 
explore the association between PFCs and cognitive ability in older adults. Methods: We assessed the 
association between four PFCs, perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid (PFOS), 
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perfluorononanoic acid (PFNA) and perfluorohexane sulfonic acid (PFHxS), and self-reported limitation due 
to difficulty remembering or periods of confusion using data from participants aged 60-85 years from the 
1999-2000 and 2003-2008 National Health and Nutrition Examination Surveys. We also considered 
whether diabetic status or diabetic medication use modifies this association in light of in vitro evidence that 
PFCs may act on the same receptors as some diabetic medications. Results: In multivariable adjusted 
models, point estimates suggest a protective association between PFCs and self-reported cognitive 
limitation (odds ratio, OR; 95% confidence interval, CI) for a doubling in PFC concentration: PFOS (OR, 0.90; 
95% CI, 0.78, 1.03), PFOA (OR, 0.92; 95% CI, 0.78, 1.09), PFNA (OR, 0.91; 95% CI, 0.79, 1.04) and PFHxS (OR, 
0.93; 95% CI, 0.82, 1.06). The protective association was concentrated in diabetics, with strong, significant 
protective associations in nonmedicated diabetics. Conclusions: This cross-sectional study suggests that 
there may be a protective association between exposure to PFCs and cognition in older adults, particularly 
diabetics. 

 
Am J Epidemiol. 2012 Nov 15;176(10):909-17. doi: 10.1093/aje/kws171. Epub 2012 Oct 18. 
Cohort mortality study of workers exposed to perfluorooctanoic Acid. 
Steenland K, Woskie S. 
 
Perfluorooctanoic acid (PFOA) is persistent in the human body; the general population has serum levels of 
approximately 4 ng/mL. It causes tumors of the liver, pancreas, and testicles in rodents. The authors 
studied the mortality of 5,791 workers exposed to PFOA at a DuPont chemical plant in West Virginia, using  
a newly developed job exposure matrix based on serum data for 1,308 workers from 1979-2004. The 
estimated average serum PFOA level was 350 ng/mL. The authors used 2 referent groups: other DuPont 
workers in the region and the US population. In comparison with other DuPont workers, cause-specific 
mortality was elevated for mesothelioma (standardized mortality ratio (SMR) = 2.85, 95% confidence 
interval (CI): 1.05, 6.20), diabetes mellitus (SMR = 1.90, 95% CI: 1.35, 2.61), and chronic renal disease (SMR 
= 3.11, 95% CI: 1.66, 5.32). Significant positive exposure-response trends occurred for both malignant and 
nonmalignant renal disease (12 and 13 deaths, respectively). PFOA is concentrated in the kidneys of  
rodents, and there are prior findings of elevated kidney cancer in this cohort. Multiple-cause mortality 
analyses tended to support the results of underlying-cause analyses. No exposure-response trend was seen 
for diabetes or heart disease mortality. In conclusion, the authors found evidence of positive exposure-
response trends for malignant and nonmalignant renal disease. These results were limited by small 
numbers and restriction to mortality data, which are of limited relevance for several nonfatal outcomes of a 
priori interest. 
 

Environ Health. 2012 Nov 19;11(1):87. [Epub ahead of print] 

Breast cancer risk in relation to occupations with exposure to carcinogens and endocrine disruptors: a 

Canadian case--control study. 

Brophy JT, Keith MM, Watterson A, Park R, Gilbertson M, Maticka-Tyndale E, Beck M, Abu-Zahra H, 

Schneider K, Reinhartz A, Dematteo R, Luginaah I. 

 

ABSTRACT: BACKGROUND: Endocrine disrupting chemicals and carcinogens, some of which may not yet 

have been classified as such, are present in many occupational environments and could increase breast 

cancer risk. Prior research has identified associations with breast cancer and work in agricultural and 

industrial settings. The purpose of this study was to further characterize possible links between breast 

cancer risk and occupation, particularly in farming and manufacturing, as well as to examine the impacts of 

early agricultural exposures, and exposure effects that are specific to the endocrine receptor status of 

tumours. METHODS: 1006 breast cancer cases referred by a regional cancer center and 1146 randomly-
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selected community controls provided detailed data including occupational and reproductive histories. All 

reported jobs were industry- and occupation-coded for the construction of cumulative exposure metrics 

representing likely exposure to carcinogens and endocrine disruptors. In a frequency-matched case-control 

design, exposure effects were estimated using conditional logistic regression. RESULTS: Across all sectors, 

women in jobs with potentially high exposures to carcinogens and endocrine disruptors had elevated 

breast cancer risk (OR = 1.42; 95% CI, 1.18-1.73, for 10 years exposure duration). Specific sectors  with 

elevated risk included: agriculture (OR = 1.36; 95% CI, 1.01-1.82); bars-gambling (OR = 2.28; 95% CI, 0.94-

5.53); automotive plastics manufacturing (OR = 2.68; 95% CI, 1.47-4.88), food canning (OR = 2.35; 95% CI, 

1.00-5.53), and metalworking (OR = 1.73; 95% CI, 1.02-2.92). Estrogen receptor status of tumors with 

elevated risk differed by occupational grouping. Premenopausal breast cancer risk was highest for 

automotive plastics (OR = 4.76; 95% CI, 1.58-14.4) and food canning (OR = 5.70; 95% CI, 1.03-31.5). 

CONCLUSIONS: These observations support hypotheses linking breast cancer risk and exposures likely to 

include carcinogens and endocrine disruptors, and demonstrate the value of detailed work histories in 

environmental and occupational epidemiology. 

 

 
Hum Reprod. 2012 Dec 4. [Epub ahead of print] 
Decline in semen concentration and morphology in a sample of 26 609 men close to general population 
between 1989 and 2005 in France. 
Rolland M, Le Moal J, Wagner V, Royère D, De Mouzon J. 
Environmental Health Department, Institut de Veille Sanitaire (InVS), F-94415 Saint Maurice, France. 
 

STUDY QUESTION: Are temporal trends and values of semen quality parameters in France identifiable in partners of 
totally infertile women? SUMMARY ANSWER: Among a sample of 26 609 partners of totally infertile women 
undergoing an assisted reproductive technology (ART) procedures in the whole of France over a 17-year period, there 
was a continuous decrease in semen concentration of about 1.9% per year and a significant decrease in the 
percentage with morphologically normal forms but no global trend for motility.  
WHAT IS KNOWN ALREADY: A global decrease in human sperm quality is still debated as geographical differences have 
been shown, and many criticisms have risen concerning studies with small and biased study populations or 
inappropriate statistical methodology. However, growing biological, toxicological, experimental and human exposure 
data support the endocrine disruptors' hypothesis assuming that fetal exposure to endocrine disruptors could impair 
reproductive outcomes.  
STUDY DESIGN, SIZE, DURATION: This was a retrospective and descriptive study using data registered by Fivnat, the 
professional association in charge of statistics for ART in France during the 1989-2005 study period. Data were 
provided by 126 main ART centres over the whole metropolitan territory. The source population included 154 712 
men, aged 18-70, who were partners of couples undergoing their first ART cycle and for whom semen quality 
indicators (concentration, total motility and percentage of morphologically normal forms), measured on fresh 
ejaculated semen, were available.  
PARTICIPANTS/MATERIALS, SETTING, METHODS: The study population was 26,609 partners of women who had both 
tubes either absent or blocked. The temporal trends for each indicator of semen quality were modelled using a 
generalized additive model that allowed for nonlinear relationships between variables and were adjusted for season 
and age. In-depth sensitivity analyses included the reiteration of the analysis on data from a second spermiogram 
available for each man and on another subsample of men diagnosed as fertile. Variables such as centre, technique 
(standard in vitro fertilization or intra-cytoplasmic sperm injection) and an interaction factor between technique and 
time were also included in the model.  
MAIN RESULTS AND THE ROLE OF CHANCE: There was a significant and continuous decrease in sperm concentration of 
32.2% [26.3-36.3] during the study period. Projections indicate that concentration for a 35-year-old man went from an 
average of 73.6 million/ml [69.0-78.4] in 1989 to 49.9 million/ml [43.5-54.7] in 2005. A significant, but not 
quantifiable, decrease in the percentage of sperm with morphologically normal forms along the 17-year period was 
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also observed. There was no global trend but a slight, significant increase in total motility between 1994 and 1998 was 
observed. The results were robust after sensitivity analysis.  
LIMITATIONS, REASONS FOR CAUTION: Socioeconomic status could not be controlled for. Despite universal access to 
medical services in France, couples undergoing ART are expected to have a higher educational level on average 
compared with those of the general population. Therefore, the real values in the general population could be slightly 
lower than those presented and the decrease possibly stronger, as the population study is less likely to smoke or be 
overweight, two factors known to impair semen quality.  
WIDER IMPLICATIONS OF THE FINDINGS: As the men were selected without a priori knowledge regarding their semen 
quality characteristics, the results are expected to be close to the values in the general French population. The very 
large sample size and the robustness of the results confer great statistical power and credibility to the results. To our 
knowledge, it is the first study concluding a severe and general decrease in sperm concentration and morphology at 
the scale of a whole country over a substantial period. This constitutes a serious public health warning. The link with 
the environment particularly needs to be determined.  
STUDY FUNDING/COMPETING INTEREST(S): No specific funding was sought for this study. The authors have no conflict 
of interest to declare.The study has been authorized by the Commission Nationale de l'Informatique et des Libertés 
(CNIL), the national authority for the protection of personal data collected on individuals (authorization no DE-2010-
063 dated 08/09/2010). 
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In vitro studier ved DTU-FOOD 
 

Søgt i Pubmed med følgende kriterier: 

” Endocrine disrupt* AND in vitro*” samt “Endocrine disrupt* AND expose* AND in vitro*”, 

”Paraben* AND in vitro*,”perfluor* OR polyfluor* AND in vitro*” og “Phthalat* AND in vitro*”. 

Publiceret fra i perioden 2012/09/01 to 2012/12/31 (september 2012 og fremefter) 

Efter at have fjernet genganger fra forrige litteraturopdateringslister, gav litteratursøgningen, med de 

angivne søgekriterier, tilsammen en liste med i alt 29 artikler (Bruttolisten): 

 

Udvalgte artikler 

To artikler er blevet udvalgt til nærmere beskrivelse (1 fra DTU Fødevareinstituttet). Begge artikler 

beskriver studier, der har til formål at undersøge de hormonforstyrrende egenskaber af flourstoffer og 

deres nedbrydnings produkter. Disse stoffer bruges til coating af fødevareemballage og man ved at 

mennesker bliver udsat for disse stoffer via fødevarer, men viden om deres toksikologisk dvs. potential 

skadelige effekter er stadigvæk begrænset.   

 

Fluorochemicals used in food packaging inhibit male sex hormone synthesis. 
Rosenmai AK, Nielsen FK, Pedersen M, Hadrup N, Trier X, Christensen JH, Vinggaard AM. 
Abstract: 

Polyfluoroalkyl phosphate surfactants (PAPS) are widely used in food contact materials (FCMs) of paper and 

board and have recently been detected in 57% of investigated materials. Human exposure occurs as PAPS 

have been measured in blood; however knowledge is lacking on the toxicology of PAPS. The aim of this 

study was to elucidate the effects of six fluorochemicals on sex hormone synthesis and androgen receptor 

(AR) activation in vitro. Four PAPS and two metabolites, perfluorooctanoic acid (PFOA) and 8:2 

fluorotelomer alcohol (8:2 FTOH) were tested. Hormone profiles, including eight steroid hormones, 

generally showed that 8:2 diPAPS, 8:2 monoPAPS and 8:2 FTOH led to decreases in androgens 

(testosterone, dehydroepiandrosterone, and androstenedione) in the H295R steroidogenesis assay. 

Decreases were observed for progesterone and 17-OH-progesterone as well. These observations indicated 

that a step prior to progestagen and androgen synthesis had been affected. Gene expression analysis of 

StAR, Bzrp, CYP11A, CYP17, CYP21 and CYP19 mRNA showed a decrease in Bzrp mRNA levels for 8:2 

monoPAPS and 8:2 FTOH indicating interference with cholesterol transport to the inner mitochondria. 

Cortisol, estrone and 17β-estradiol levels were in several cases increased with exposure. In accordance with 

these data CYP19 gene expression increased with 8:2 diPAPS, 8:2 monoPAPS and 8:2 FTOH exposures 

indicating that this is a contributing factor to the decreased androgen and the increased estrogen levels. 

Overall, these results demonstrate that fluorochemicals present in food packaging materials and their 

http://www.ncbi.nlm.nih.gov/pubmed/23142464
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metabolites can affect steroidogenesis through decreased Bzrp and increased CYP19 gene expression 

leading to lower androgen and higher estrogen levels. 

 
Perfluorooctane sulfonate (PFOS) affects hormone receptor activity, steroidogenesis, and 
expression of endocrine-related genes in vitro and in vivo. 
Du G, Hu J, Huang H, Qin Y, Han X, Wu D, Song L, Xia Y, Wang X. 
Abstract: 

Perfluorooctane sulfonate (PFOS) is a widespread and persistent chemical in the environment. We 
investigated the endocrine-disrupting effects of PFOS using a combination of in vitro and in vivo 
assays. Reporter gene assays were used to detect receptor-mediated (anti-)estrogenic, (anti-
)androgenic, and (anti-) thyroid hormone activities. The effect of PFOS on steroidogenesis was 
assessed both at hormone levels in the supernatant, and at expression levels of hormone-induced 
genes in the H295R cell. A zebrafish-based short-term screening method was developed to detect 
the effect of PFOS on endocrine function in vivo. The results indicate that PFOS can act as an 
estrogen receptor agonist and thyroid hormone receptor antagonist. Exposure to PFOS decreased 
supernatant testosterone (T), increased estradiol (E2) concentrations in H295R cell medium, and 
altered the expression of several genes involved in steroidogenesis. In addition, PFOS increased 
early thyroid development gene (hhex and pax8) expression in a concentration-dependent 
manner, decreased steroidogenic enzyme gene (CYP17, CYP19a, CYP19b) expression, and changed 
the expression pattern of estrogen receptor production genes (esr1, esr2b) after 500-µg/L PFOS 
treatment in zebrafish embryos. These results indicate that PFOS has the ability to act as an 
endocrine disruptor both in vitro and in vivo by disrupting the function of nuclear hormone 
receptors, interfering with steroidogenesis, and altering the expression of endocrine-related genes 
in zebrafish embryo 

 

Bruttoliste in vitro 

 

1.Decline in semen concentration and morphology in a sample of 26 609 men close to general population 

between 1989 and 2005 in France. 

Rolland M, Le Moal J, Wagner V, Royère D, De Mouzon J. 
Hum Reprod. 2012 Dec 4. [Epub ahead of print] 
 

2.Inhibition of the thyroid hormone pathway in Xenopus laevis by 2-mercaptobenzothiazole. 

Tietge JE, Degitz SJ, Haselman JT, Butterworth BC, Korte JJ, Kosian PA, Lindberg-Livingston AJ, Burgess EM, 
Blackshear PE, Hornung MW. 
Aquat Toxicol. 2012 Oct 29;126C:128-136. doi: 10.1016/j.aquatox.2012.10.013. [Epub ahead of print] 
 

 

3.Cultured human peripheral blood mononuclear cells alter their gene expression when challenged with 

endocrine-disrupting chemicals. 

Wens B, De Boever P, Verbeke M, Hollanders K, Schoeters G. 
Toxicology. 2012 Nov 9. doi:pii: S0300-483X(12)00375-7. 10.1016/j.tox.2012.10.019. [Epub ahead of print] 
 

http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23213178
http://www.ncbi.nlm.nih.gov/pubmed/23213178
http://www.ncbi.nlm.nih.gov/pubmed/23178179
http://www.ncbi.nlm.nih.gov/pubmed/23146750
http://www.ncbi.nlm.nih.gov/pubmed/23146750
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4.Bisphenol A in Chronic Kidney Disease. 
Krieter DH, Canaud B, Lemke HD, Rodriguez A, Morgenroth A, von Appen K, Dragoun GP, Wanner C. 
Artif Organs. 2012 Nov 12. doi: 10.1111/j.1525-1594.2012.01556.x. [Epub ahead of print] 
 
5.Endocrine disruptive potential of endosulfan on the reproductive axis of Cichlasoma dimerus 

(Perciformes, Cichlidae). 

Da Cuña RH, Pandolfi M, Genovese G, Piazza Y, Ansaldo M, Lo Nostro FL. 
Aquat Toxicol. 2012 Oct 2. doi:pii: S0166-445X(12)00276-7. 10.1016/j.aquatox.2012.09.015. [Epub ahead of 
print] 
 

6.[Endocrine disruptors: echoes of congress of Endocrinology in 2012]. 

Nassouri AS, Archambeaud F, Desailloud R. 
Ann Endocrinol (Paris). 2012 Oct;73 Suppl 1:S36-44. doi: 10.1016/S0003-4266(12)70013-6. French.  
 

7.Effects of polycyclic musks HHCB and AHTN on steroidogenesis in H295R cells. 

Li Z, Yin N, Liu Q, Wang C, Wang T, Wang Y, Qu G, Liu J, Cai Y, Zhou Q, Jiang G. 
Chemosphere. 2013 Jan;90(3):1227-35. doi: 10.1016/j.chemosphere.2012.09.056. Epub 2012 Oct 17. 
 

8.Establishment of testicular and ovarian cell lines from Honmoroko (Gnathopogon caerulescens). 

Higaki S, Koyama Y, Shirai E, Yokota T, Fujioka Y, Sakai N, Takada T. 
Fish Physiol Biochem. 2012 Oct 18. [Epub ahead of print] 
 

9.Perfluorooctane sulfonate (PFOS) affects hormone receptor activity, steroidogenesis, and expression of 

endocrine-related genes in vitro and in vivo. 

Du G, Hu J, Huang H, Qin Y, Han X, Wu D, Song L, Xia Y, Wang X. 
Environ Toxicol Chem. 2012 Oct 16. doi: 10.1002/etc.2034. [Epub ahead of print] 
 

10.Cloning and expression analysis of the 17β hydroxysteroid dehydrogenase type 12 (HSD17B12) in the 

neogastropod Nucella lapillus. 

Lima D, Machado A, Reis-Henriques MA, Rocha E, Santos MM, Castro LF. 
J Steroid Biochem Mol Biol. 2012 Oct 13;134C:8-14. doi: 10.1016/j.jsbmb.2012.10.005. [Epub ahead of 
print] 
 

11.Using in Vitro High Throughput Screening Assays to Identify Potential Endocrine-Disrupting Chemicals. 

Rotroff DM, Dix DJ, Houck KA, Knudsen TB, Martin MT, McLaurin KW, Reif DM, Crofton KM, Singh AV, Xia 
M, Huang R, Judson RS. 
Environ Health Perspect. 2012 Sep 28. [Epub ahead of print] 
 
12.Estrogenic effects and their action mechanism of the major active components of party pill drugs. 

Min CR, Kim MJ, Park YJ, Kim HR, Lee SY, Chung KH, Oh SM. 
Toxicol Lett. 2012 Nov 15;214(3):339-47. doi: 10.1016/j.toxlet.2012.09.014. Epub 2012 Sep 28. 
 
13.Studying the effects of genistein on gene expression of fish embryos as an alternative testing approach 

for endocrine disruption. 

Schiller V, Wichmann A, Kriehuber R, Muth-Köhne E, Giesy JP, Hecker M, Fenske M. 
Comp Biochem Physiol C Toxicol Pharmacol. 2013 Jan;157(1):41-53. doi: 10.1016/j.cbpc.2012.09.005. Epub 
2012 Sep 24. 

http://www.ncbi.nlm.nih.gov/pubmed/23145999
http://www.ncbi.nlm.nih.gov/pubmed/23116938
http://www.ncbi.nlm.nih.gov/pubmed/23116938
http://www.ncbi.nlm.nih.gov/pubmed/23089380
http://www.ncbi.nlm.nih.gov/pubmed/23084589
http://www.ncbi.nlm.nih.gov/pubmed/23076971
http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23069646
http://www.ncbi.nlm.nih.gov/pubmed/23069646
http://www.ncbi.nlm.nih.gov/pubmed/23052129
http://www.ncbi.nlm.nih.gov/pubmed/23026265
http://www.ncbi.nlm.nih.gov/pubmed/23017276
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14.Atrazine disrupts steroidogenesis, VEGF and NO production in swine granulosa cells. 

Basini G, Bianchi F, Bussolati S, Baioni L, Ramoni R, Grolli S, Conti V, Bianchi F, Grasselli F. 
Ecotoxicol Environ Saf. 2012 Nov;85:59-63. doi: 10.1016/j.ecoenv.2012.08.027. Epub 2012 Sep 21. 
 

15.Di 2-ethyl hexyl phthalate affects differentiation and matrix mineralization of rat calvarial osteoblasts -in 

vitro. 

Bhat FA, Ramajayam G, Parameswari S, Vignesh RC, Karthikeyan S, Senthilkumar K, Karthikeyan GD, 
Balasubramanian K, Arunakaran J, Srinivasan N. 
Toxicol In Vitro. 2013 Feb;27(1):250-6. doi: 10.1016/j.tiv.2012.09.003. Epub 2012 Sep 15. 
 

16.[Substance monograph on bisphenol A (BPA) - reference and human biomonitoring (HBM) values for 

BPA in urine. Opinion of the Human Biomonitoring Commission of the German Federal Environment Agency 

(UBA)]. 

[No authors listed] 
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2012 Sep;55(9):1215-31. doi: 
10.1007/s00103-012-1525-0.  
 
17.Fluorochemicals used in food packaging inhibit male sex hormone synthesis. 

Rosenmai AK, Nielsen FK, Pedersen M, Hadrup N, Trier X, Christensen JH, Vinggaard AM. 
Toxicol Appl Pharmacol. 2012 Nov 7. doi:pii: S0041-008X(12)00464-4. 10.1016/j.taap.2012.10.022. [Epub 
ahead of print] 
 

18.Cross-Sectional Association between Polyfluoroalkyl Chemicals and Cognitive Limitation in the National 

Health and Nutrition Examination Survey. 

Power MC, Webster TF, Baccarelli AA, Weisskopf MG. 
Neuroepidemiology. 2012 Oct 24;40(2):125-132. [Epub ahead of print] 
 

19.Design, synthesis, and in vitro evaluation of new amphiphilic cyclodextrin-based nanoparticles for the 

incorporation and controlled release of acyclovir. 

Perret F, Duffour M, Chevalier Y, Parrot-Lopez H. 
Eur J Pharm Biopharm. 2012 Oct 13. doi:pii: S0939-6411(12)00311-6. 10.1016/j.ejpb.2012.09.013. [Epub 
ahead of print] 
 

20.A physiological pattern of oxygenation using perfluorocarbon-based culture devices maximizes 

pancreatic islet viability and enhances beta cell function. 

Fraker CA, Cechin S, Alvarez-Cubela S, Echeverri F, Bernal A, Poo R, Ricordi C, Inverardi L, Domínguez-
Bendala J. 
Cell Transplant. 2012 Oct 12. [Epub ahead of print] 
 

21.Synthesis of phase-shift nanoemulsions with narrow size distributions for acoustic droplet vaporization 

and bubble-enhanced ultrasound-mediated ablation. 

Kopechek JA, Zhang P, Burgess MT, Porter TM. 
J Vis Exp. 2012 Sep 13;(67):e4308. doi: 10.3791/4308. 
 

22.Human Elimination of Phthalate Compounds: Blood, Urine, and Sweat (BUS) Study. 

Genuis SJ, Beesoon S, Lobo RA, Birkholz D. 

http://www.ncbi.nlm.nih.gov/pubmed/22999709
http://www.ncbi.nlm.nih.gov/pubmed/22985736
http://www.ncbi.nlm.nih.gov/pubmed/22985736
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ScientificWorldJournal. 2012;2012:615068. doi: 10.1100/2012/615068. Epub 2012 Oct 31. 
23.In vitro assessment of thyroid hormone disrupting activities in drinking water sources along the Yangtze 

River. 

Hu X, Shi W, Zhang F, Cao F, Hu G, Hao Y, Wei S, Wang X, Yu H. 
Environ Pollut. 2012 Nov 28;173C:210-215. doi: 10.1016/j.envpol.2012.10.022. [Epub ahead of print] 
 

24.Cellulose acetate phthalate microencapsulation and delivery of plasmid DNA to the intestines. 

Hanafi A, Nograles N, Abdullah S, Shamsudin MN, Rosli R. 
J Pharm Sci. 2012 Nov 28. doi: 10.1002/jps.23389. [Epub ahead of print] 
 

25.Cellular and Molecular Effect of MEHP Involving LXRα in Human Fetal Testis and Ovary. 

Muczynski V, Lecureuil C, Messiaen S, Guerquin MJ, N'tumba-Byn T, Moison D, Hodroj W, Benjelloun H, 
Baijer J, Livera G, Frydman R, Benachi A, Habert R, Rouiller-Fabre V. 
PLoS One. 2012;7(10):e48266. doi: 10.1371/journal.pone.0048266. Epub 2012 Oct 30. 
 

26.Cytotoxicity and antitumour activity of 5-fluorouracil-loaded polyhydroxybutyrate and cellulose acetate 

phthalate blend microspheres. 

Chaturvedi K, Tripathi SK, Kulkarni AR, Aminabhavi TM. 
J Microencapsul. 2012 Oct 18. [Epub ahead of print] 
 

27.Chemical composition and biological activity of the essential oil from Jamaican Cleome serrata. 

McNeil MJ, Porter RB, Williams LA. 
Nat Prod Commun. 2012 Sep;7(9):1231-2. 
 

28.Assay of vtg, ERs and PPARs as endpoint for the rapid in vitro screening of the harmful effect of Di-(2-

ethylhexyl)-phthalate (DEHP) and phthalic acid (PA) in zebrafish primary hepatocyte cultures. 

Maradonna F, Evangelisti M, Gioacchini G, Migliarini B, Olivotto I, Carnevali O. 
Toxicol In Vitro. 2013 Feb;27(1):84-91. doi: 10.1016/j.tiv.2012.09.018. Epub 2012 Oct 9. 
 

29.Cytotoxicity and genotoxicity of sewage treatment plant effluents in rainbow trout cells (RTG-2). 

Llorente MT, Parra JM, Sánchez-Fortún S, Castaño A. 
Water Res. 2012 Dec 1;46(19):6351-8. doi: 10.1016/j.watres.2012.08.039. Epub 2012 Sep 13. 
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In Vivo studier ved DTU - FOOD 

 

Søgning er udført på PubMed og dækker perioden 24/9-31/12 2012 

(slut. september- December 2012) 

Følgende søgeprofil er benyttet i PubMed: ((endocrine disrupt*) AND (rat OR mice OR mammal*)) OR 

((endocrine disrupt*) AND (in vivo*)) OR ((endocrine disrupt*) AND (Paraben*)) OR ((endocrine disrupt*) 

AND (Phthalat*)) OR ((Endocrine disrupt* AND (antiandrogen)) OR ((endocrine disrupt*) AND (behaviour 

OR behavior*)) OR ((Endocrine disrupt*) AND (Bisphenol A)).  

Efter at have fjernet gengangere fra dem vi havde med på den forrige litteraturopdateringsliste samt in 

vitro, human eller SDU relevante artikler, gav litteratursøgningen en liste med i alt 45 artikler (Bruttolisten) 

er 

eksponering for en type flammehæmmer (Firemaster ® - FM 550) (Patisaul et al 2012).    

Ud fra bruttolisten (se længere nede i dokumentet) er udvalgt følgende 3 artikler: 

 

Udvalgte artikler 

 

Accumulation and Endocrine Disrupting Effects of the Flame Retardant Mixture Firemaster(®) 550 

in Rats: An Exploratory Assessment. 

Patisaul HB, Roberts SC, Mabrey N, McCaffrey KA, Gear RB, Braun J, Belcher SM, Stapleton 

HM. 

J Biochem Mol Toxicol. 2012 Nov 8. doi: 10.1002/jbt.21439. [Epub ahead of print] valgt 

 

Abstract 
Firemaster® 550 (FM 550), a fire-retardant mixture used in foam-based products, was recently 
identified as a common contaminant in household dust. The chemical structures of its principle 
components suggest they have endocrine disrupting activity, but nothing is known about their 
physiological effects at environmentally relevant exposure levels. The goal of this exploratory 
study was to evaluate accumulation, metabolism and endocrine disrupting effects of FM 550 in 
rats exposed to 100 or 1000 µg/day across gestation and lactation. FM 550 components 
accumulated in tissues of exposed dams and offspring and induced phenotypic hallmarks 
associated with metabolic syndrome in the offspring. Effects included increased serum thyroxine 
levels and reduced hepatic carboxylesterease activity in dams, and advanced female puberty, 
weight gain, male cardiac hypertrophy, and altered exploratory behaviors in offspring. Results of 
this study are the first to implicate FM 550 as an endocrine disruptor and an obesogen at 
environmentally relevant levels. 
 
  

http://www.ncbi.nlm.nih.gov/pubmed/23139171
http://www.ncbi.nlm.nih.gov/pubmed/23139171
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Sex and dose-dependent effects of developmental exposure to bisphenol A on anxiety and spatial 

learning in deer mice (Peromyscus maniculatus bairdii) offspring. 

Jašarević E, Williams SA, Vandas GM, Ellersieck MR, Liao C, Kannan K, Roberts RM, Geary DC, 

Rosenfeld CS. 

Horm Behav. 2012 Oct 7. doi:pii: S0018-506X(12)00232-2. 10.1016/j.yhbeh.2012.09.009. [Epub 

ahead of print] 

 

Abstract 
Bisphenol A (BPA) is a widely produced, endocrine disrupting compound that is pervasive in the 
environment. Data suggest that developmental exposure to BPA during sexual differentiation of 
the brain leads to later behavioral consequences in offspring. Outbred deer mice (Peromyscus 
maniculatus bairdii) are an excellent animal model for such studies as they exhibit well-defined 
sex- and steroid-dependent behaviors. Here, dams during gestation and lactation were fed with a 
phytoestrogen-free control diet, the same diet supplemented with either ethinyl estradiol (0.1ppb), 

or one of the three doses of BPA (50mg, 5mg, 50μg/kg feed weight). After weaning, the pups were 

maintained on control diet until they reached sexual maturity and then assessed for both spatial 
learning capabilities and anxiety-like and exploratory behaviors. Relative to controls, males 
exposed to the two upper but not the lowest dose of BPA demonstrated similar impairments in 
spatial learning, increased anxiety and reduced exploratory behaviors as ethinyl estradiol-exposed 
males, while females exposed to ethinyl estradiol, but not to BPA, consistently exhibited 
masculinized spatial abilities. We also determined whether dams maintained chronically on the 
upper dose of BPA contained environmentally relevant concentrations of BPA in their blood. While 
serum concentrations of unconjugated BPA in controls were below the minimum level of 
detection, those from dams on the BPA diet were comparable (5.48±2.07ng/ml) to concentrations 
that have been observed in humans. Together, these studies demonstrate that developmental 
exposure to environmentally relevant concentrations of BPA can disrupt adult behaviors in a dose- 
and sex-dependent manner. 
 
Developmental treatment with bisphenol A causes few alterations on measures of postweaning activity and 

learning. 

Ferguson SA, Law CD, Abshire JS. Neurotoxicol Teratol. 2012 Nov-Dec;34(6):598-606. doi: 

10.1016/j.ntt.2012.09.006. Epub 2012 Oct 3. 

 

Abstract 
Widespread Bisphenol A (BPA) exposure necessitates increased knowledge of its potential effects 
for better risk assessment and regulatory guidance. Here, female Sprague-Dawley rats, reared in 
low exogenous estrogen environments and bred at adulthood, were gavaged on gestational days 
6-21 with vehicle (VEH), 2.5 or 25.0μg/kg/day BPA, or 5.0 or 10.0μg/kg/day ethinyl estradiol 
(EE(2)). Offspring were orally treated on postnatal days (PNDs) 1-21 with the same dose their dam 
received. A naïve control group (NC) was not gavaged. Post-weaning, one offspring/sex/litter 
(n=11-12/sex/group) was assessed for the typical behaviors measured in developmental 
neurotoxicology studies. At PND 29, novelty preference was unaffected by treatment; however, 
relative to the VEH group, males and females of both EE(2) groups were more active. VEH males 
appeared somewhat hypoactive in open field assessments at PNDs 40-42 and, as a result, males of 

http://www.ncbi.nlm.nih.gov/pubmed/23051835
http://www.ncbi.nlm.nih.gov/pubmed/23051835
http://www.ncbi.nlm.nih.gov/pubmed/23041373
http://www.ncbi.nlm.nih.gov/pubmed/23041373
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the BPA and EE(2) groups were significantly more active. Latency to locate the Barnes maze escape 
box at PNDs 47-50 was increased in males and females of the 5.0μg/kg/day EE(2) group. Relative 
to other male groups, VEH males exhibited an increased startle response on the first trial block at 
PND 54 and thus, males of both BPA groups and the 10.0μg/kg/day EE(2) group exhibited a 
significantly decreased startle response. PNDs 43-44 motor coordination and PNDs 75-79 water 
maze performance were unaffected by treatment. These results indicate few consistent or dose-
related effects resulting from developmental treatment with BPA at these doses. Few of these 
behaviors, however, were sexually dimorphic which may prove more sensitive. 
 

Bruttoliste in vivo 

 

1. Exposure to Triclosan Augments the Allergic Response to Ovalbumin in a Mouse Model of 

Asthma.Anderson SE, Franko J, Kashon ML, Anderson KL, Hubbs AF, Lukomska E, Meade BJ. 

Toxicol Sci. 2012 Nov 28. [Epub ahead of print] 

 

2.Endocrine disruptors and bone metabolism.Agas D, Sabbieti MG, Marchetti L. 

Arch Toxicol. 2012 Nov 29. [Epub ahead of print] 

 

3.Estrogen-Like Disruptive Effects of Dietary Exposure to Bisphenol A or 17α-Ethinyl Estradiol in CD1 

Mice.Kendig EL, Buesing DR, Christie SM, Cookman CJ, Gear RB, Hugo ER, Kasper SN, Kendziorski JA, Ungi 

KR, Williams K, Belcher SM. 

Int J Toxicol. 2012 Nov 21. [Epub ahead of print] 

 

4.A rapid, environmentally friendly, and reliable method for pesticide analysis in high-fat samples. 

Toledo Netto P, Teixeira Júnior OJ, de Camargo JL, Lúcia Ribeiro M, de Marchi MR. 

Talanta. 2012 Nov 15;101:322-9. doi: 10.1016/j.talanta.2012.09.034. Epub 2012 Sep 25. 

 

 

5.Bisphenol A in Chronic Kidney Disease.Krieter DH, Canaud B, Lemke HD, Rodriguez A, Morgenroth A, von 

Appen K, Dragoun GP, Wanner C.Artif Organs. 2012 Nov 12. doi: 10.1111/j.1525-1594.2012.01556.x. [Epub 

ahead of print] 

 

6.Effects of octylphenol and bisphenol A on the expression of calcium transport genes in the mouse 

duodenum and kidney during pregnancy.Kim S, An BS, Yang H, Jeung EB. 

Toxicology. 2012 Nov 8. doi:pii: S0300-483X(12)00379-4. 10.1016/j.tox.2012.10.023. [Epub ahead of print] 

 

7.Effect of developmental dioxin exposure on methylation and expression of specific imprinted genes in 

mice.Somm E, Stouder C, Paoloni-Giacobino A. 

Reprod Toxicol. 2012 Nov 8. doi:pii: S0890-6238(12)00314-0. 10.1016/j.reprotox.2012.10.011. [Epub ahead 

of print] 

 

http://www.ncbi.nlm.nih.gov/pubmed/23192912
http://www.ncbi.nlm.nih.gov/pubmed/23192912
http://www.ncbi.nlm.nih.gov/pubmed/23192238
http://www.ncbi.nlm.nih.gov/pubmed/23160314
http://www.ncbi.nlm.nih.gov/pubmed/23160314
http://www.ncbi.nlm.nih.gov/pubmed/23158329
http://www.ncbi.nlm.nih.gov/pubmed/23145999
http://www.ncbi.nlm.nih.gov/pubmed/23142789
http://www.ncbi.nlm.nih.gov/pubmed/23142789
http://www.ncbi.nlm.nih.gov/pubmed/23142538
http://www.ncbi.nlm.nih.gov/pubmed/23142538


31 

 

8.Gestational exposure to diethylstilbestrol alters cardiac structure/function, protein expression and DNA 

methylation in adult male mice progeny.Haddad R, Kasneci A, Mepham K, Sebag IA, Chalifour LE.Toxicol 

Appl Pharmacol. 2012 Nov 7. doi:pii: S0041-008X(12)00460-7. 10.1016/j.taap.2012.10.018. [Epub ahead of 

print] 

 

9.Maternal in utero exposure to the endocrine disruptor di-(2-ethylhexyl) phthalate affects the blood 

pressure of adult male offspring.Martinez-Arguelles DB, McIntosh M, Rohlicek CV, Culty M, Zirkin BR, 

Papadopoulos V.Toxicol Appl Pharmacol. 2012 Nov 8. doi:pii: S0041-008X(12)00469-3. 

10.1016/j.taap.2012.10.027. [Epub ahead of print] 

 

10.Accumulation and Endocrine Disrupting Effects of the Flame Retardant Mixture Firemaster(®) 550 in 

Rats: An Exploratory Assessment.Patisaul HB, Roberts SC, Mabrey N, McCaffrey KA, Gear RB, Braun J, 

Belcher SM, Stapleton HM.J Biochem Mol Toxicol. 2012 Nov 8. doi: 10.1002/jbt.21439. [Epub ahead of 

print] valgt 

 

11.Review: Endocrine disrupting chemicals and immune responses: A focus on bisphenol-A and its potential 

mechanisms.Rogers JA, Metz L, Yong VW.Mol Immunol. 2012 Oct 30;53(4):421-430. doi: 

10.1016/j.molimm.2012.09.013. [Epub ahead of print] 

 

12.Concentrations of bisphenol a and seven other phenols in pooled sera from 3-11 year old children: 2001-

2002 national health and nutrition examination survey. 

Ye X, Zhou X, Wong LY, Calafat AM.Environ Sci Technol. 2012 Nov 20;46(22):12664-71. doi: 

10.1021/es303109c. Epub 2012 Nov 5. 

 

13.Determination of Di-(2-ethylhexyl)phthalate (DEHP) metabolites in human hair using liquid 

chromatography-tandem mass spectrometry. 

Chang YJ, Lin KL, Chang YZ.Clin Chim Acta. 2012 Oct 15. doi:pii: S0009-8981(12)00476-7. 

10.1016/j.cca.2012.10.009. [Epub ahead of print] 

 

14.Perfluorooctane sulfonate (PFOS) affects hormone receptor activity, steroidogenesis, and expression of 

endocrine-related genes in vitro and in vivo. 

Du G, Hu J, Huang H, Qin Y, Han X, Wu D, Song L, Xia Y, Wang X.Environ Toxicol Chem. 2012 Oct 16. doi: 

10.1002/etc.2034. [Epub ahead of print] 

 

15.Inhibition of human and rat 11β-hydroxysteroid dehydrogenases activities by bisphenol A. 

Guo J, Yuan X, Qiu L, Zhu W, Wang C, Hu G, Chu Y, Ye L, Xu Y, Ge RS. 

Toxicol Lett. 2012 Nov 30;215(2):126-30. doi: 10.1016/j.toxlet.2012.10.002. Epub 2012 Oct 13. 

 

16.Endocrine disruptive actions of inhaled benzo(a)pyrene on ovarian function and fetal survival in fisher F-

344 adult rats.Archibong AE, Ramesh A, Inyang F, Niaz MS, Hood DB, Kopsombut P. 

Reprod Toxicol. 2012 Dec;34(4):635-43. doi: 10.1016/j.reprotox.2012.09.003. Epub 2012 Oct 8. 

 

http://www.ncbi.nlm.nih.gov/pubmed/23142472
http://www.ncbi.nlm.nih.gov/pubmed/23142472
http://www.ncbi.nlm.nih.gov/pubmed/23142467
http://www.ncbi.nlm.nih.gov/pubmed/23142467
http://www.ncbi.nlm.nih.gov/pubmed/23139171
http://www.ncbi.nlm.nih.gov/pubmed/23139171
http://www.ncbi.nlm.nih.gov/pubmed/23123408
http://www.ncbi.nlm.nih.gov/pubmed/23123408
http://www.ncbi.nlm.nih.gov/pubmed/23102149
http://www.ncbi.nlm.nih.gov/pubmed/23102149
http://www.ncbi.nlm.nih.gov/pubmed/23078849
http://www.ncbi.nlm.nih.gov/pubmed/23078849
http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23074026
http://www.ncbi.nlm.nih.gov/pubmed/23069880
http://www.ncbi.nlm.nih.gov/pubmed/23059060
http://www.ncbi.nlm.nih.gov/pubmed/23059060


32 

 

17.Using in Vitro High Throughput Screening Assays to Identify Potential Endocrine-Disrupting 

Chemicals.Rotroff DM, Dix DJ, Houck KA, Knudsen TB, Martin MT, McLaurin KW, Reif DM, Crofton KM, Singh 

AV, Xia M, Huang R, Judson RS. 

Environ Health Perspect. 2012 Sep 28. [Epub ahead of print] 

 

18.Sex and dose-dependent effects of developmental exposure to bisphenol A on anxiety and spatial 

learning in deer mice (Peromyscus maniculatus bairdii) offspring.Jašarević E, Williams SA, Vandas GM, 

Ellersieck MR, Liao C, Kannan K, Roberts RM, Geary DC, Rosenfeld CS. 

Horm Behav. 2012 Oct 7. doi:pii: S0018-506X(12)00232-2. 10.1016/j.yhbeh.2012.09.009. [Epub ahead of 

print] valgt 

 

19.Effects of DEHP on endometrial receptivity and embryo implantation in pregnant mice. 

Li R, Yu C, Gao R, Liu X, Lu J, Zhao L, Chen X, Ding Y, Wang Y, He J.J Hazard Mater. 2012 Nov 30;241-242:231-

40. doi: 10.1016/j.jhazmat.2012.09.038. Epub 2012 Sep 24. 

 

20.Epigenetic transgenerational inheritance of vinclozolin induced mouse adult onset disease and 

associated sperm epigenome biomarkers.Guerrero-Bosagna C, Covert TR, Haque MM, Settles M, Nilsson EE, 

Anway MD, Skinner MK.Reprod Toxicol. 2012 Dec;34(4):694-707. doi: 10.1016/j.reprotox.2012.09.005. 

Epub 2012 Oct 2. 

 

21.Atrazine acts as an endocrine disrupter by inhibiting cAMP-specific phosphodiesterase-4. 

Kucka M, Pogrmic-Majkic K, Fa S, Stojilkovic SS, Kovacevic R.Toxicol Appl Pharmacol. 2012 Nov 

15;265(1):19-26. doi: 10.1016/j.taap.2012.09.019. Epub 2012 Sep 27. 

 

22.Rat α-Fetoprotein Binding Affinities of a Large Set of Structurally Diverse Chemicals Elucidated the 

Relationships between Structures and Binding Affinities. 

Hong H, Branham WS, Dial SL, Moland CL, Fang H, Shen J, Perkins R, Sheehan D, Tong W. 

Chem Res Toxicol. 2012 Nov 19;25(11):2553-66. doi: 10.1021/tx3003406. Epub 2012 Oct 12. 

 

23.Bisphenol A alters early oogenesis and follicle formation in the fetal ovary of the rhesus monkey.Hunt 

PA, Lawson C, Gieske M, Murdoch B, Smith H, Marre A, Hassold T, Vandevoort CA.Proc Natl Acad Sci U S A. 

2012 Oct 23;109(43):17525-30. doi: 10.1073/pnas.1207854109. Epub 2012 Sep 24. 

 

24.Long term toxicity of a Roundup herbicide and a Roundup-tolerant genetically modified maize. 

Séralini GE, Clair E, Mesnage R, Gress S, Defarge N, Malatesta M, Hennequin D, de Vendômois JS.Food 

Chem Toxicol. 2012 Nov;50(11):4221-31. doi: 10.1016/j.fct.2012.08.005. Epub 2012 Sep 19. 

 

 

25.Endocrine-disrupting chemicals: associated disorders and mechanisms of action. 

De Coster S, van Larebeke N.J Environ Public Health. 2012;2012:713696. Epub 2012 Sep 6. 

 

26.Exposure to diethyl hexyl phthalate (DEHP) to adult male rat is associated with insulin resistance in 

adipose tisssue: Protective role of antioxidant vitamins (C & E). 

http://www.ncbi.nlm.nih.gov/pubmed/23052129
http://www.ncbi.nlm.nih.gov/pubmed/23052129
http://www.ncbi.nlm.nih.gov/pubmed/23051835
http://www.ncbi.nlm.nih.gov/pubmed/23051835
http://www.ncbi.nlm.nih.gov/pubmed/23046697
http://www.ncbi.nlm.nih.gov/pubmed/23041264
http://www.ncbi.nlm.nih.gov/pubmed/23041264
http://www.ncbi.nlm.nih.gov/pubmed/23022511
http://www.ncbi.nlm.nih.gov/pubmed/23013281
http://www.ncbi.nlm.nih.gov/pubmed/23013281
http://www.ncbi.nlm.nih.gov/pubmed/23012422
http://www.ncbi.nlm.nih.gov/pubmed/22999595
http://www.ncbi.nlm.nih.gov/pubmed/22991565
http://www.ncbi.nlm.nih.gov/pubmed/22991202
http://www.ncbi.nlm.nih.gov/pubmed/22991202


33 

 

Rajesh P, Sathish S, Srinivasan C, Selvaraj J, Balasubramanian K.J Cell Biochem. 2012 Sep 18. doi: 

10.1002/jcb.24399. [Epub ahead of print] 

 

27.Di-(2-ethylhcxyl) phthalate reduces progesterone levels and induces apoptosis of ovarian granulosa cell 

in adult female ICR mice.Li N, Liu T, Zhou L, He J, Ye L. 

Environ Toxicol Pharmacol. 2012 Nov;34(3):869-75. doi: 10.1016/j.etap.2012.08.013. Epub 2012 Sep 1. 

 

28.Anogenital distance and the risk of prostate cancer.Castaño-Vinyals G, Carrasco E, Lorente JA, Sabaté Y, 

Cirac-Claveras J, Pollán M, Kogevinas M. BJU Int. 2012 Sep 18. doi: 10.1111/j.1464-410X.2012.11516.x. 

[Epub ahead of print] 

 

29.Effects of perinatal exposure to low doses of tributyltin chloride on pregnancy outcome and postnatal 

development in mouse offspring. 

Si J, Li J, Zhang F, Li G, Xin Q, Dai B.Environ Toxicol. 2012 Oct;27(10):605-12. doi: 10.1002/tox.20753. Epub 

2011 Aug 24. 

 

30.Effects of selected phytoestrogens and their mixtures on the function of the thyroid hormone and the 

aryl hydrocarbon receptor. 

Long M, Krüger T, Ghisari M, Bonefeld-Jørgensen EC. Nutr Cancer. 2012 Oct;64(7):1008-19. doi: 

10.1080/01635581.2012.711419. Epub 2012 Sep 11. 

 

31.The endocrine disruptor mono-(2-ethylhexyl) phthalate promotes adipocyte differentiation and induces 

obesity in mice. 

Hao C, Cheng X, Xia H, Ma X.Biosci Rep. 2012 Dec 1;32(6):619-29. doi: 10.1042/BSR20120042. 

 

32.[Substance monograph on bisphenol A (BPA) - reference and human biomonitoring (HBM) values for 

BPA in urine. Opinion of the Human Biomonitoring Commission of the German Federal Environment Agency 

(UBA)]. 

[No authors listed]Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2012 

Sep;55(9):1215-31. doi: 10.1007/s00103-012-1525-0. German. 

 

33.Structural and mechanistic insights into bisphenols action provide guidelines for risk assessment and 

discovery of bisphenol A substitutes.Delfosse V, Grimaldi M, Pons JL, Boulahtouf A, le Maire A, Cavailles V, 

Labesse G, Bourguet W, Balaguer P.Proc Natl Acad Sci U S A. 2012 Sep 11;109(37):14930-5. doi: 

10.1073/pnas.1203574109. Epub 2012 Aug 27. 

 

34.Effects of developmental exposure to mixtures of environmental contaminants on the hepatic 

metabolism of estradiol-17β in immature female sprague dawley rats. 

Desaulniers D, Leingartner K, Pelletier G, Xiao GH, Bowers WJ. Int J Toxicol. 2012 Oct;31(5):454-66. doi: 

10.1177/1091581812457431. Epub 2012 Aug 22. 

 

http://www.ncbi.nlm.nih.gov/pubmed/22986106
http://www.ncbi.nlm.nih.gov/pubmed/22986106
http://www.ncbi.nlm.nih.gov/pubmed/22984847
http://www.ncbi.nlm.nih.gov/pubmed/22972585
http://www.ncbi.nlm.nih.gov/pubmed/22972585
http://www.ncbi.nlm.nih.gov/pubmed/22966911
http://www.ncbi.nlm.nih.gov/pubmed/22966911
http://www.ncbi.nlm.nih.gov/pubmed/22953781
http://www.ncbi.nlm.nih.gov/pubmed/22953781
http://www.ncbi.nlm.nih.gov/pubmed/22936490
http://www.ncbi.nlm.nih.gov/pubmed/22936490
http://www.ncbi.nlm.nih.gov/pubmed/22936490
http://www.ncbi.nlm.nih.gov/pubmed/22927406
http://www.ncbi.nlm.nih.gov/pubmed/22927406
http://www.ncbi.nlm.nih.gov/pubmed/22914890
http://www.ncbi.nlm.nih.gov/pubmed/22914890


34 

 

35.Prenatal exposure to low doses of bisphenol a increases pituitary proliferation and gonadotroph number 

in female mice offspring at birth. Brannick KE, Craig ZR, Himes AD, Peretz JR, Wang W, Flaws JA, Raetzman 

LT.Biol Reprod. 2012 Oct 11;87(4):82. doi: 10.1095/biolreprod.112.100636. Print 2012 Oct. 

 

36.Neonatal xenoestrogen exposure alters growth hormone-dependent liver proteins and genes in adult 

female rats.Ramirez MC, Bourguignon NS, Bonaventura MM, Lux-Lantos V, Libertun C, Becu-Villalobos 

D.Toxicol Lett. 2012 Sep 18;213(3):325-31. doi: 10.1016/j.toxlet.2012.07.015. Epub 2012 Jul 25. 

 

37.Parabens inhibit the early phase of folliculogenesis and steroidogenesis in the ovaries of neonatal rats. 

Ahn HJ, An BS, Jung EM, Yang H, Choi KC, Jeung EB.Mol Reprod Dev. 2012 Sep;79(9):626-36. doi: 

10.1002/mrd.22070. Epub 2012 Jul 26. 

 

38.In utero and neonate exposure to nonylphenol develops hyperadrenalism and metabolic syndrome later 

in life. I. First generation rats (F(1)). 

Chang LL, Wun WS, Wang PS. Toxicology. 2012 Nov 15;301(1-3):40-9. doi: 10.1016/j.tox.2012.06.017. Epub 

2012 Jul 3. 

 

39.Effects of perinatal exposure to low dose of bisphenol A on anxiety like behavior and dopamine 

metabolites in brain. 

Matsuda S, Matsuzawa D, Ishii D, Tomizawa H, Sutoh C, Nakazawa K, Amano K, Sajiki J, Shimizu E.Prog 

Neuropsychopharmacol Biol Psychiatry. 2012 Dec 3;39(2):273-9. doi: 10.1016/j.pnpbp.2012.06.016. Epub 

2012 Jul 1. 

 

40.Bisphenol A modulates germ cell differentiation and retinoic acid signaling in mouse ES cells. 

Aoki T, Takada T.Reprod Toxicol. 2012 Nov;34(3):463-70. doi: 10.1016/j.reprotox.2012.06.001. Epub 2012 

Jun 23. 

 

41.Predictors and Variability of Urinary Paraben Concentrations in Men and Women, Including before and 

during Pregnancy. 

Smith KW, Braun JM, Williams PL, Ehrlich S, Correia KF, Calafat AM, Ye X, Ford J, Keller M, Meeker JD, 

Hauser R.Environ Health Perspect. 2012 Nov;120(11):1538-43. doi: 10.1289/ehp.1104614. Epub 2012 Jun 

21. 

 

42.An evaluation on combination effects of phenolic endocrine disruptors by estrogen receptor binding 

assay. 

Li Z, Zhang H, Gibson M, Li J.Toxicol In Vitro. 2012 Sep;26(6):769-74. doi: 10.1016/j.tiv.2012.05.017. Epub 

2012 Jun 9. 

 

43.Delayed reproductive dysfunction in female rats induced by early life exposure to low-dose 

diethylstilbestrol.Ohta R, Ohmukai H, Marumo H, Shindo T, Nagata T, Ono H. 

Reprod Toxicol. 2012 Nov;34(3):323-30. doi: 10.1016/j.reprotox.2012.04.014. Epub 2012 May 5. 

 

http://www.ncbi.nlm.nih.gov/pubmed/22875908
http://www.ncbi.nlm.nih.gov/pubmed/22875908
http://www.ncbi.nlm.nih.gov/pubmed/22842222
http://www.ncbi.nlm.nih.gov/pubmed/22842222
http://www.ncbi.nlm.nih.gov/pubmed/22777679
http://www.ncbi.nlm.nih.gov/pubmed/22765982
http://www.ncbi.nlm.nih.gov/pubmed/22765982
http://www.ncbi.nlm.nih.gov/pubmed/22760093
http://www.ncbi.nlm.nih.gov/pubmed/22760093
http://www.ncbi.nlm.nih.gov/pubmed/22732146
http://www.ncbi.nlm.nih.gov/pubmed/22721761
http://www.ncbi.nlm.nih.gov/pubmed/22721761
http://www.ncbi.nlm.nih.gov/pubmed/22692143
http://www.ncbi.nlm.nih.gov/pubmed/22692143
http://www.ncbi.nlm.nih.gov/pubmed/22569274
http://www.ncbi.nlm.nih.gov/pubmed/22569274


35 

 

44.Perinatal exposure to low doses of tributyltin chloride advances puberty and affects patterns of estrous 

cyclicity in female mice.Si J, Han X, Zhang F, Xin Q, An L, Li G, Li C. 

Environ Toxicol. 2012 Nov;27(11):662-70. doi: 10.1002/tox.21756. Epub 2012 Feb 24. 

 

45. Developmental treatment with bisphenol A causes few alterations on measures of postweaning activity 

and learning.Ferguson SA, Law CD, Abshire JS.Neurotoxicol Teratol. 2012 Nov-Dec;34(6):598-606. doi: 

10.1016/j.ntt.2012.09.006. Epub 2012 Oct 3. Udvalgt 

 

 

Wildlife studier ved Biologisk Institut, Syddansk Universitet (SDU) 
 

Søgningen er udført på Web of Science og dækker perioden 21/9 2012 – 10/12 2012. 

 

Søgeprofilen kombinerer:  Endocrine disrupt*        and Fish* 

Amphibia* 

Bird* OR Avia* 

Invertebrat* 

Mollus* 

Gastropod* 

Insect* 

Crustacea* 

Echinoderm* 

Ursus 

Reptil* OR Alligator 

Whal* OR seal* OR dolphin* 

 

 

Fra bruttolisten (længere nede i dokumentet) er udvalgt tre artikler til medtagelse af abstract. 

Kriterierne for udvælgelsen af publikationer til kommentering er, at de bidrager til ny viden omkring effekter af 

og virkningsmekanismer for hormonforstyrrende stoffer i ’wildlife’ og/eller at de repræsenterer vigtig viden, 

som vurderes at have særlig interesse for Miljøstyrelsen bl.a. i forbindelse med styrelsens fokus på udvikling 

af testmetoder. Desuden kommenteres artikler, der omhandler ’nye’ stoffer og miljøfaktorer, der har vist sig 

hormonforstyrrende; specielt hvis disse har relevans for danske forhold. Endelig medtages, efter 

Miljøstyrelsens ønske, artikler omhandlende parabener. 

 

 

Udvalgte artikler 

 

Artikel 1 og 2 omhandler begge det indledende arbejde med henblik på udviklingen af OECD test guidelines 
med mollusker. I OECD’s ”Detailed Review Paper on Mollusc Life-Cycle Toxicity Testing” fra 2010 foreslås 
tre arter af mollusker som kandidater til udvikling af tests med fokus på hormonforstyrrende stoffer og andre 
kemikalier. De tre arter er Lymnaea stagnalis (stor mosesnegl), Potamopyrgus antipodarum (ungefødende 
dyndsnegl) og Crassostrea gigas (Stillehavsøsters). Artikel 1 omhandler udviklingen af en embryo toksicitets-
test med L. stagnalis. Artikel 2 omhandler identifikationen af østrogen-responsivt mRNA i  P. antipodarum. 
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Artikel 1: 

 

Bandow,C. and Weltje,L., 2012. Development of an embryo toxicity test with the pond snail Lymnaea 

stagnalis using the model substance tributyltin and common solvents. Science of the Total Environment 435, 

90-95.  

 

Abstract: The development of a chronic mollusc toxicity test is a current work item on the agenda of the 
OECD. The freshwater pond snail Lymnaea stagnalis is one of the candidate snail species for such a test. 
This paper presents a 21-day chronic toxicity test with L. stagnalis, focusing on embryonic development. 
Eggs were collected from freshly laid egg masses and exposed individually until hatching. The endpoints 
were hatching success and mean hatching time. Tributyltin (TBT), added as TBT-chloride, was chosen as 
model substance. The selected exposure concentrations ranged from 0.03 to 10 μg TBT/L (all as nominal 
values) and induced the full range of responses. The embryos were sensitive to TBT (the NOEC for mean 
hatching time was 0.03 μg TBT/L and the NOEC for hatching success was 0.1 μg TBT/L). In addition, data 
on maximum limit concentrations of seven common solvents, recommended in OECD aquatic toxicity testing 
guidelines, are presented. Among the results, further findings as average embryonic growth and mean 
hatching time of control groups are provided. In conclusion, the test presented here could easily be 
standardised and is considered useful as a potential trigger to judge if further studies, e.g. a (partial) life‐
cycle study with molluscs, should be conducted. 
 

 

Artikel 2: 

 

Stange,D. and Oehlmann,J., 2012. Identification of oestrogen-responsive transcripts in Potamopyrgus 

antipodarum. Journal of Molluscan Studies 78, 337-342. 

 

Abstract: The freshwater caenogastropod Potamopyrgus antipodarum is a promising test species for partial 
lifecycle toxicity testing and also for studies of endocrine disruptors. However, endocrine signalling pathways 
and the genes/transcripts involved are barely identified and characterized in this snail. We therefore 
performed whole transcriptome sequencing (454 pyrosequencing), selected transcripts that are known to be 
hormone-responsive in vertebrates and determined their expression via quantitative real-time PCR after 24 h 
exposure to the oestrogens 17α-ethinyloestradiol (EE2) and 17β-oestradiol (E2). Examined mRNAs were: 
nuclear receptors [oestrogen receptor (ER), chicken ovalbumin upstream promoter-transcription factor 
(COUP-TF), ecdysone-induced protein (E75)], repressors of oestrogen-induced activity [prohibitin-2 (PHB-2), 
striatin (STRN)] and the egg yolk precursor vitellogenin (VTG). Significantly increased expression by EE2 
and E2 treatment was detected for ER and VTG. E2 induced significant upregulation of E75, PHB-2 and 
STRN, while EE2 did not. COUP-TF expression was unaffected by EE2 or by E2. Variations between 
replicates were higher in snails exposed to EE2 than to E2. The identification of these oestrogen-responsive 
transcripts contributes to a better characterization of the endocrine system of P. antipodarum and provides 
possible biomarkers for the detection of endocrine disruption. 
 

 

Artikel 3: 

 

Jubeaux,G., Simon,R., Salvador,A., Lopes,C., Lacaze,E., Queau,H., Chaumot,A., and Geffard,O., 2012. 

Vitellogenin-like protein measurement in caged Gammarus fossarum males as a biomarker of endocrine 

disruptor exposure: Inconclusive experience. Aquatic Toxicology 122, 9-18. 

Abstract: A vitellogenin (Vg) mass spectrometry-based assay was recently developed to actively biomonitor 
and assess the exposure of the amphipod Gammarus fossarum to endocrine-disrupting chemicals in 
freshwater hydrosystems. This paper focuses on the appropriate use of this biomarker, which requires good 
knowledge of its basal level in males and its natural variability related to intrinsic biotic and environmental 
abiotic factors. To obtain the lowest biomarker variability, we first studied some of these confounding 
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factors. We observed that the spermatogenesis stage did not have an impact on the Vg level, allowing 
flexibility in the choice of transplanted gammarids. In the second part of the study, males were transplanted 
in two clean stations for 21 days, with results indicating a spatial and temporal variability of Vg levels. 
These Vg changes could not be correlated to environmental factors (e.g., temperature, pH and hardness of 
waters). Vg induction was then assessed in 21 stations having various levels of contamination. Inductions 
were observed for only two of the impacted stations studied. Under reference and contaminated conditions, 
a high interindividual variability of Vg levels was observed in caged organisms, severely limiting the 
sensitivity of the biomarker and its ability to detect a significant endocrine-disruptor effect. This may be 
explained by unidentified environmental factors that should later be determined to improve the use of Vg as 
a biomarker in male G. fossarum. Moreover, as discussed in this paper, recent advancements regarding the 
pleiotropic functions of the Vg gene in some species may complicate the application of this biomarker in 
males of invertebrate species. 
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