Analytical study of brain and different organs of baby mice early exposed to NDL-PCBs
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Polychlorinated biphenyls (PCBs) remain chemicals of concern more than three decades after the ban of their production. They may act as neurotoxins and endocrine disrupters that may result in abnormal physiological functions. They are usually classified in toxicology as dioxin-like (DL-PCBs) and non dioxin-like PCBs (NDL-PCBs). They were produced as technical mixture containing 209 congeners but only a limited number of congeners represent more than 50% (w/w) of commercial mixtures. Detailed full congener specific measurements of PCBs can be impractical for large studies or even not relevant in some cases. Measurements using a subset of PCBs, the six NDL-PCBs (i.e. 28, 52, 101, 138, 153, and 180 CBs) have been considered as appropriate since those PCBs remain the most abundant congeners in our environment. In the framework of the NEURODEVETOX project, NDL-PCBs were measured in different baby mice organs (liver, cortex, cerebellum, ingested milk and plasma). The mothers were exposed to a complex mixture of contaminants including NDL-PCBs accumulated in eels, which were mixed at different levels with their standard diet.  Thus, the baby mice were exposed at early-life stage through the breast milk.  The analytical strategy to measure the NDL-PCBs requires the use of very highly sensitive methods due to the low sample intake available in baby mice. Indeed, few milligrams of biological organs were available to perform the analysis and then pooled samples (from 3 to 6 samples) were prepared to achieve between 0.1 to 0.8 g. The NDL-PCBs were analyzed by gas chromatography coupled to high-resolution sector instrument mass spectrometer (GC-HRMS).  The isotope dilution technique using 13C12  NDL-PCBs was selected for accurate and reliable measurements of each NDL-PCBs. The levels found in the different organs were in the range of hundreds pg/g. Levels and profiles in contaminated food, breast milk and baby mice organs are discussed in details in this work. 
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