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Abbreviations:  
AhR: Arylhydrocarbon receptor 
Ao: Angiotensinogen 
aP2: Adipocyte fatty acid binding protein 
apolipoprotein E: apoE 
DMSO: Dimethyl sulf oxide 
GPDH: Glycerol-3-phosphate dehydrogenase  
NF: Alpha naphthoflavone  
PBS: Phosphate buffered saline 
PCB: Polychlorinated biphenyl 
PCB77: 3,3’,4,4’-Tetrachlorobiphenyl 
PCB153: 2,2’,4,4,5,5’-Hexachlorobiphenyl 
POP: Persistent organic pollutant 
PPARγ: Peroxisome proliferator activated receptor γ 
TCDD: 2,3,7,8-tetrachlorodibenzo-p-dioxin 
TNFα: Tumor necrosis factor alpha 
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Abstract 

Background.  Obesity, an inflammatory condition linked to cardiovascular disease, is 

associated with expansion of adipose tissue.  Highly prevalent coplanar polychlorinated 

biphenyls (PCBs) such as PCB77 accumulate in adipose tissue due to their lipophilicity, 

and would increase with obesity.  However, the effects of PCBs on adipocytes, obesity 

and obesity-associated cardiovascular disease are unknown.  

Objectives: This study examined in vitro and in vivo effects of PCB77 on adipocyte 

differentiation, proinflammatory adipokines, adipocyte morphology, body weight, serum 

lipids and atherosclerosis.  

Methods.  PCB77 or PCB153 were incubated with 3T3-L1 adipocytes either during 

differentiation, or as mature adipocytes.  Concentration-dependent effects of PCB77 

were contrasted to those of TCDD.  For in vivo studies, C57BL/6 wild type or 

arylhydrocarbon receptor (AhR) -/- mice were administered vehicle or PCB77 (49 

mg/kg, i.p.) and body weight gain examined.  In separate studies, apoE -/- mice were 

injected with vehicle or PCB77 over a 6 week period and body weight, adipocyte size, 

serum lipids and atherosclerosis were examined.  

Results.  Low concentrations of PCB77 or TCDD increased adipocyte differentiation, 

GPDH activity and expression of PPARγ, while higher concentrations inhibited 

adipocyte differentiation.  Effects of PCB77 were abolished by the AhR antagonist, α-

naphtoflavone (α-NF).  PCB77 promoted the expression and release of various 

proinflammatory cytokines from 3T3-L1 adipocytes.  Administration of PCB77 increased 

body weight gain in wild type, but not AhR-/- mice.  ApoE-/- mice injected with PCB77 
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exhibited greater body weight, adipocyte hypertrophy, serum dyslipidemia and 

augmented atherosclerosis. 

Conclusions.  Our findings suggest that PCB77 may contribute to the development of 

obesity and obesity-associated atherosclerosis. 

 

 




