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PERSISTENT ORGANIC POLLUTANTS (POPS): LEGACY CHEMICALS THAT POP IN AND 
OUT ADIPOSE TISSUE 

Accompanying video: https://youtu.be/Dgg6K8WenMM?t=2595 

Pascal Imbeault, School of Human Kinetics, Faculty of Health Sciences, University of Ottawa & Institut 
du savoir Montfort, Ontario, Canada 

Persistent organic pollutants (POPs) are man-made compounds derived primarily from industrial 
activities in the 1950s. These synthetic chemicals were extensively used around the world as herbicides 
(e.g. Dioxin), pesticides (e.g. Aldrin, Mirex and DDT), flame retardants and surfactants (e.g. PCBs) 
among others. Due to their adverse effects on the ecosystem and human health, the production and use of 
these pollutants were banned in the 1970s in most industrialized countries. Yet, a number of developing 
nations have only fairly recently begun to restrict their use. These partially volatile compounds can be 
transported large distances from their source via global distillation, a process by which POPs travel 
through water currents and/or in the air, favoring their accumulation in colder regions. Despite their 
banning or restricted used, one major concern in the recent years relates to the impact of climate change. 
Indeed, global temperature increase, sea level rise and extreme weather events favor dispersion and 
revolatization of POPs within the environment. 

The main exposure pathway of humans to POPs is via food, which contributes more than 90% of the total 
uptake of individual with no extraordinary exposure. POPs have several unique features that distinguish 
them from other environmental pollutants. First, there are extremely stable and therefore remain intact in 
the environment for several years. Second, they are not readily metabolized or excreted and thus, their 
levels increase over time, a process called bioaccumulation. Third, POPs biomagnify, meaning that their 
levels rise in tissues/organs of organisms as they move up the food web. Fourth, they preferentially bind 
to lipids. As a result of their lipophilicity, POPs in the diet originate predominantly from lipid rich animal 
products. Adipose tissue being the most important lipid-storage site in the human body, it therefore acts 
as a preferential site for POPs accumulation. POPs are evenly distributed among all fat depots and their 
uptake and/or mobilization follow the dynamic of fatty acid/glycerol fluxes. 

Overall, adipose tissue is a key sequestering compartment for POPs and constitutes a continual source of 
internal exposure to POPs through the lipid mobilization process. Last, but not the least, POPs act as 
endocrine disruptors, meaning that they can alter function(s) of the endocrine system. In this regard, the 
fluxes of POPs in and out of adipose tissue depots have been identified as a factor involved in the 
development of metabolic alterations within adipose tissue per se, as well as in other key organs such as 
the liver, skeletal muscles and/or the cardiovascular system. 

 

 

  



VIRTUAL ENVIRONMENTAL ERGONOMICS 
 

  
Twitter @icee2021 icee2021.com icee2021@gmail.com 

Questions 

1. How POPs disperse far from their emission source? 
 

2. How climate change may impact environmental POPs levels? 
 

3. How circulating POPs levels evolved with aging in humans? What specific feature of POPs 
underlies this phenomenon? 
 

4. Please define the term ‘biomagnification’. 
 

5. Why POPs are particularly sequestered in adipose tissue? 
 

6. What would be the impact of a significant weight loss on circulating POPs levels? Please 
justify. 
 

7. What is an endocrine disruptor? 


