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Abstract: 
 
Polychlorinated biphenyls (PCBs) are persistent bio-accumulative contaminants that are present at 
elevated concentrations in New York-New Jersey Harbor sediments.  Studies have shown that 
PCB bioaccumulation in fish and other vertebrates can be reduced due to the metabolic 
transformation of PCBs within the organism via the p450 enzyme pathway.  In this pathway, PCBs 
bind to an aryl hydrocarbon receptor (AhR), move into the nucleus and activate the production of 
CYP1A monooxygenase enzymes.  The CYP1A enzymes can then act in metabolizing PCBs, 
particularly toxic coplanar PCB congeners, into more water-soluble hydroxylated metabolites.  
Although invertebrates lack the p450 enzyme pathway, recent studies have shown that 
invertebrates may also be capable of metabolizing PCBs, most likely through CYP2B enzymes 
that are believed to be more effective in metabolizing noncoplanar PCB congeners.  
 
Bioaccumulation data from the Contamination Assessment and Reduction Project (CARP) were 
therefore evaluated to assess the potential effect of metabolism on PCB bioaccumulation in benthic 
invertebrates.  The data included in-situ collection of benthic worms and co-located sediments 
from sites around the Harbor (collected as part of the CARP 1 study), and 28-day bioaccumulation 
test data conducted with in-channel and off-channel harbor sediments (collected as part of the 
CARP 2 study).   Results of our evaluations showed higher accumulations of PCBs in the field-
collected worms, with little or no indication of PCB metabolism.  The 28-day bioaccumulation test 
data which were performed with laboratory-raised dredged material test invertebrate, Nereis 
virens, showed lower levels of PCB accumulation, with PCB congeners most susceptible to 
metabolic attack showing the largest decreases.  These results provide preliminary evidence that: 
(i) laboratory-raised invertebrates may be capable of metabolizing PCBs, and (ii) developed 
resistance to CYP-mediated metabolism, which was previously reported for fish from heavily 
contaminated areas such as the Hudson and Passaic River, may also be occurring in benthic 
invertebrates in New York-New Jersey Harbor. 
 
  


