
PI:  Yuanxiang Zhao Campus:  Pomona
The Effect of Bisphenol A On The Adipogenic Differentiation of Human Mesenchymal Stem Cells 
 

CSUPERB Seed Program 2008 Form.v1   2 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)    
     The goal is to assess whether bisphenol A, which is an ingredient in polycarbonate plastics used in 
many products including baby bottles, has an effect on helping make people fat by using human 
mesenchymal stem cells as our in vitro cell model. hMSCs are a type of adult stem cells existing in our 
body that play important roles in maintaining tissue homeostasis.    
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
     Human stem cells provide a great model system to study chemical/drug toxicity test as these cells can 
differentiate into many mature cell types. Bisphenol A (BPA) is widely used in consumer products 
containing polycarbonate or epoxy resins, and its health effect has been controversial. Studies have 
indicated it to be a potential endocrine disruptor and may pose disease risk (ref. 1&2). In addition, two 
studies demonstrated that BPA could enhance the process of adipogenesis using the murine 3T3-L1 
preadipocyte cells (ref. 3-5). This raises the hypothesis that BPA may play a role in the human epidemic 
of obesity. To test this hypothesis, we will examine the effect of this compound on the adipogenic 
differentiation capacity and efficiency of human mesenchymal stem cells (hMSCs), a type of adult stem 
cell residing in adult bone marrow. These cells are important for maintaining tissue homeostasis in the 
body. They can be isolated and expanded in vitro and differentiate into many different mature cell types 
upon receiving appropriate external stimuli.  When treated with a cocktail of dexamethasone, IBMX and 
insulin, hMSCs will differentiate into mature adipocytes and therefore serve as an excellent in vitro cell 
model for studying human adipogenesis. We will assess whether BPA can sensitize hMSCs to become 
adipocytes by exposing these cells to the compound alone at different concentrations or in combination 
with components of the adipogenic inducing cocktail. The effect of compound will be measured by 
quantifying the content of triglycerides, leptin secretion and the expression of different genetic markers of 
adipogenesis including C/EBPβ, PPARγ2, FAS, leptin and LPL at different time points of exposure.
EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
     Obesity is an ongoing epidemic in the US and it increases the risk of many diseases including 
coronary heart disease, high blood pressure and diabetes. Recent animal cell studies suggest that exposure 
to a widely used environmental chemical bisphenol A, which is used in dental procedure, food storage 
and polycarbonate plastic, may contribute to obesity by increasing the number of fat cells formed 
(adipogenesis) as well as the size of fat cells. We would like to further test this hypothesis on human cells 
by using human mesenchymal stem cells (hMSCs) as our in vitro cell model.  
     hMSCs are a type of adult stem cells that exist in fetal liver, umbilical cord blood and adult bone 
marrow. They are important players for maintaining the homeostasis of the muscuskeletal, blood and 
adipose tissues. Upon receiving appropriate external stimuli, these cells will differentiate into mature 
adipocytes (fat cells). As these cells serve as excellent in vitro model for human adipogenesis, we propose 
to use this model to assess the effect of bisphenol A on adipogenesis. We will evaluate the potential harm 
of these chemicals on human adipogenesis at levels of human exposure. This project will be of important 
significance for evaluating the potential health harm of BPA and help policy makers determine the safety 
levels of human exposure. We also believe this study provides an excellent example of directly linking 
chemical toxicity studies with human adult stem cells, as this application field of stem cell research is just 
beginning to emerge.                                                                                      


