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Executive Summary:

Male reproductive development is a fragile process that is often influenced by environment-gene interactions that result in injury to Sertoli cells and developing germ cells. These chemicals have been identified as endocrine disruptors and shown to cause developmental and reproductive toxicity in laboratory animals and are associated with developmental reproductive abnormalities in humans and wildlife. One specific member of this chemical class, di-2-ethylhexyl phthalate (DEHP), is used in PVC plastics and is found in medical devices. The active metabolite of this chemical, mono-2-ethylhexyl phthalate (MEHP) has been identified as a Sertoli cell toxicant and has been found to disrupt spermatogenesis and testis development Both the PI3K/Akt and NFB signaling pathways have been implicated in germ cell survival in the testis, and NFB has been implicated in a transient protective response following MEHP-induced postnatal injury in the rat testis. Here we investigate the mechanism(s) by which Akt1 participates in this response. We found that Akt1 suppresses germ cell apoptosis following exposure to MEHP. To determine if there is crosstalk between the Akt and NF-κB signaling pathways, we measured levels of total IκBα, a complex that sequesters NF-κB subunits in the cytoplasm, phosphorylated IκBα, the form that is generated when NF-κB has been activated and examined the protein and mRNA expression and cellular localization of the NF-κB subunits, p50 and p65. Collectively our results indicate that Akt1 plays a role in the initial triggering of a transient germ cell survival response following exposure to MEHP and that this response is mediated by the crosstalk with the NF-B signaling pathway. 

This animal research suggests that phthalates interact with the body in a way that results in significant detrimental reproductive consequences. Furthermore, emerging epidemiological data suggests that vulnerable patients are receiving physiologically relevant doses of DEHP as a result of medical procedures that require DEHP-containing equipment. In addition to the described laboratory work, a study was conducted to identify the qualities of hospitals that have committed to reducing their use of DEHP-containing medical devices, to assess the influence of a variety of exogenous factors on this process, to determine what motivates hospitals to take action to reduce the use of DEHP-containing medical devices, and to identify the challenges they face. This study discovered that, despite several widely circulated and strongly worded statements from regulatory agencies, a large number of hospitals have not taken action to remove and reduce their use of DEHP-containing medical devices. The collected data indicates that the age of a hospital and its university affiliation have little influence on its likelihood to be aware of the FDA public health statement on DEHP in medical devices, to engage in interhospital knowledge sharing, and to have implemented a non-DEHP purchasing policy. The population of the city in which a hospital is located appeared to be a moderate predictor of hospital action. Perhaps the most striking data suggests that the factor that plays the largest role in a hospitals action is membership in a major health care system. This study has the potential to inform future advocacy and outreach efforts. 
