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ABSTRACT 

This study was conducted to assess the effects of Oligomeric Proanthocyanidins (OPC) 
supplementation on behavioural characteristics and neurogenesis in Bisphenol-A 
(BPA)-induced rats. Thirty-Six Adult Sprague Dawley male rats were divided into six 
groups: Normal, BPA (200 mg/kg b.wt. BPA), OPC 10 (10 ug/kg b.wt. OPC), OPC20 
(20 ug/kg b.wt. OPC), BPA+OPC10 (200 mg/kg b.wt. BPA + 10 ug/kg b.wt. OPC) and 
BPA+OPC20 (200 mg/kg b.wt. BPA + 20 ug/kg b.wt. OPC) treated groups. Rats from 
the respective groups were treated accordingly with the respective dosages, daily, for 
21 consecutive days via oral route. Novel Object Discrimination (NOD) test was 
performed 24 hours after the final administration. The rats were sacrificed after the 
completion of NOD test. Brains were collected and fixed in 10% formalin, sectioned, 
stained using cresyl violet staining and examined to assess neurogenesis in 
hippocampus. Blood was collected and stored at -80°C for chromosome microarray 
analysis. During NOD test, Normal, OPC10, OPC20, BPA+OPC10 and BPA+OPC20 
groups had a significantly longer novel object exploration time as compared to familiar 
object (p<0.05). Similarly, BPA group had no significant difference between novel and 
familiar object exploration time (p>0.05). Results from NOD test suggested that BPA 
may cause impairment in the rat's ability to remember the previously encountered 
familiar object while OPC treatment may ameliorate the effect of BPA towards object 
recognition memory. A significantly thicker dentate gyrus in BPA+OPC10 group 
(p<0.05) than BPA group suggested that OPC may improve neurogenesis in BPA-
induced rats. BPA+OPC10 group also has lesser neuronal cell death as compared to 
BPA group, suggesting that OPC treatment may able to reduce neuronal cell damage. 
Microarray analysis revealed a significant change in the expression of genes. Overall, 
these results suggested that OPC may has the ability to reduce memory impairment, 
improve neurogenesis, reduce neuronal cell damage and alleviate DNA damage in 
BPA-induced rats. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

Environment has the ability to alter the genetic composition not only in humans 

but also in other species (Hanson & Skinner, 2016). The rapid growth of 

industrialisation especially among developed countries causes an immense introduction 

of new chemicals and compounds that have the ability to substitute those which are only 

found in natural resources. However, these compounds may have unstable, unique 

chemical arrangements and can cause health problems once consumed or exposed to 

humans. In fact, a growing number of research recently showed that these 

environmental contaminants can cause transgenerational epigenetic diseases. A wide 

range of exogenous contaminants being used as pesticides, fertilisers, heavy metals and 

industrial gases which can cause epigenetic diseases, where most of the studies that had 

been conducted, revolves around the epigenetic mechanism via DNA methylation 

(Bacarelli & Bollati, 2009). 

Epigenetics can be defined as the change in the expression of gene caused by 

the alteration in the DNA by epigenetic marks and not because of the change in the 

DNA sequences itself (Fernandez-santiago & Ezquerra, 2016). The epigenetic marks 

can be passed down from one generation to another which can cause a stable change in 

the gene expression of the descendants, a condition known as transgenerational 

epigenetic inheritance. This causes the descendants who are unexposed to the 

contaminant to experience changes in their gene expression which is inherited from 

their progenitors that are exposed to those contaminants (Haque et al., 2016). 

Endocrine disrupting chemicals such as phthalates and Bisphenol-A (BPA) are 

among components being recently studied by researchers. These substances can cause 

epigenetic inheritance due to its ubiquitous presence in the environment in which their 

structures and mechanisms resemble those of natural hormones (estrogen) in human 

body. 

BPA is used as one of the important compounds in making plastics, thermal 

papers, dental sealants and epoxy resins used to line food storage containers and water 

bottles (Mileva et al, 2014; Sadowski et al, 2014; Singh & Li, 2012). Consumers can 
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