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Mechanisms of toxicant action on biological systems are difficult to identify when more than one 
contaminant is involved due to potential synergistic and antagonistic effects.  There is a general 
paucity of research into the effect of radiation exposure in tandem with common environmental 
contaminants due to the inherent difficulties involved.   
In vitro cell cultures are particularly suited to the study of toxic mechanisms due to their 
proximity to toxic modes of action and the absence of the multiple defence mechanisms present 
in intact organisms.  Primary cell cultures are particularly beneficial in this area of research as 
they still maintain many of their tissue specific functions.  The objective of this study was to 
distinguish different mechanisms of cell death (growth arrest, apoptosis, primary and secondary 
necrosis and proliferation), following combination exposure to ionising radiation and a heavy 
metal (ZnCl2).  The model system employed was a primary cell culture of rainbow trout 
(Oncorhynchus mykiss) epidermal tissue which has been previously used to study the effects of 
various environmental agents in this laboratory. 
Apoptosis and necrosis were quantified morphologically while proliferation was assessed 
immunocytochemically using an anti PCNA (proliferating cell nuclear antigen) antibody.  While 
radiation doses up to and including 10 Gy had no effect on growth, exposure to ZnCl2 produced a 
significant dose dependent reduction in growth (10, 50, 75, 100 and 200 ppm ZnCl2).  
Preliminary results indicate no significant effect on growth following a combined exposure of 
5Gy + 50 ppm ZnCl2. These results may have important implications for understanding the 
mechanisms underlying cellular responses to multiple contaminant exposures. 


