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Abstract 

 
Bisphenol A (BPA), is one of the highest volume chemicals produced 

and used to manufacture polymeric materials used in many products. Human 

can be exposed to it through its migration from polymers to food or water by 

heating. It is considered as an environmental obesogenic through promoting 

adipogenesis, lipid accumulation and endocrinal disrupting chemicals 

(EDCs) altering adipokine hormone release. The aim of this study was to 

assess the impact of BPA on lipid profile and metabolism. This work 

included 85 females aging from 16 to 58 years, after application of exclusion 

criteria. Among them 48 females with BMI ≥ 25 kg/m
2
 group A (Gr-A) and 

37 females with BMI< 25 kg/m
2
 group B (Gr-B). All participants were 

subjected to detailed questionnaire and a clinical examination, sBPA, 

adiponectin, leptin hormones and lipid profile were assessed for all subjects. 

Results showed that a significantly high levels of leptin, cholesterol and 

LDL-c (p < 0.001) were recorded with significantly low levels of 

adiponectin (p < 0.001) & HDL-c (p<0.05) in (Gr-A) compared with those of 

(Gr-B). When the studied population was divided according to their BPA 

concentration, the adiponectin was significantly lower with high BPA 

concentration group. For most of these results non-monotonic dose–response 

relationships were observed. On the other hand, we observed no mutation at 

PPARG2 across the three percentiles of BPA. In conclusion, BPA generated 

a clear response in which the general obesity (BMI) and the central obesity 

(WC) showed significant increase at the low and high percentiles. Moreover, 

BPA had a disturbed action on lipid profile and suppressive effect on 

adiponectin release which support the claim that BPA is an endocrine 

disruptor increasing the risk of developing obesity associated disorders such 
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as glucose intolerance, hyperinsulimia, hypertension and increasing the risk 

of diabetes and cardiovascular disease.   

 

Keywords: BPA, obesogen, adipogenesis, non-monotonic dose–response 

relationships, adiponectin. 
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Introduction 

Bisphenol A (BPA) is a monomer of polycarbonate plastics. It is 

amongst the highest volume of chemicals in commerce. Polycarbonates are 

found in numerous consumer products, including water and food bowls, baby 

bottles, linings of metal food and drink cans, medical tubing, epoxy resins, 

and dental fillings. Small quantities of BPA can be transferred from 

polymers to food or water, especially while heated (Le et al., 2008).  

BPA is an environmental endocrine-disrupting chemical (EDC) 

detected in ninety-five percent of human urine samples (Calafat et al., 2008) 

as well as in serum, breast milk, and fat (Rubin, 2011; Taylor et al., 2011). 

BPA was declared to change several metabolic functions at environmentally 

appropriate concentrations in the low nanomolar range (Sakurai et al., 2004; 

Masuno et al., 2005; Alonso-Magdalena et al., 2006). Moreover, BPA 

often shows a lack of linear dose-dependent relationship, but U-shaped or 

inverted U-shaped curves instead. Consequently, extrapolation from an 

action or lack of the action of BPA at high doses to the assumed bioactivity 

at low doses is unwarranted. 

Mechanistically, BPA binds to estrogen receptors (ER) α and ER β 

and results in competition with estrogen (Kurosawa et al., 2002) and 

disrupting the folding, assembly, and shedding of several cellular proteins by 

targeting protein disulfide isomerase (Hiroi et al., 2006). Experimental data 

demonstrated that exposure to BPA alters normal lipid metabolism and 

adipogenesis (Grün and Blumberg, 2009), by binding to Peroxisome 

Proliferator-Activated Receptor Gamma (PPAR-γ) receptors, an important 

regulatory component of lipid metabolism and adipogenesis., BPA exposure 

has the possibility to promote weight gain  (Newbold et al., 2007; Grün and 

Blumberg, 2009) and displays its effects on metabolic function by inducing 


