UNIVERSITI TEKNOLOGI MARA

ANTIOXIDANT ACTIVITY STUDIES IN BRAIN OF
MALE BISPHENOL A TREATED SPRAGUE
DAWLEY RATS AT DIFFERENT DOSE RESPONSE

SITI FATIMAH BT MUSTAFA FADZIL

Dissertation submitted in partial fulfillment of the requirement for the
degree of Bachelor of Pharmacy (Hons)

Faculty of Pharmacy

November 2009



ACKNOWLEDGEMENTS

Alhamdulillah, with the helps and blessings of Allah S.W.T., the Most Merciful
and the Most Gracious, this study has been completed successfully. Praises also to
Prophet Muhammad (May peace be upon him), the greatest creation who brought light
and peace throughout the universe.

A very large attempt like this is is impossible to be completed whithout the help
of many people. | am deeply indebted to many who provided extra time guiding and
helping me completing the work either physically or through moral supports. First, I
would like to express my appreciation to my supervisor Pn Siti Nooraishah Hussin for
her kindness, supervision, guidance and especially for all her comments and suggestions
for this study. 1 would also like to thank all the lecturers and supervisors in the BPA
team for this consideration and help throughout this project.

I would also give my warmest gratitude for my family members especially my
father and mother for their understanding and tons of moral and emotional support
throughout this research. To all my lab mates, Norfazihan, Hanafiah and Muhammad
Solleh, I thank you all for your guidance, support and help in the laboratory. I would
also like to thank the lab and research assistances in the Life Sciences and Pharmacology
Toxicology Research Laboratories for their guidance, help and considerations
throughout this period. I would also like to thank all my close friends for their moral
supports and help in completing this work.



TABLE OF CONTENTS

TITLE PAGE

APPROVAL
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

ABSTRACT

CHAPTER ONE (INTRODUCTION)
1.1 Introduction

1.2 Statement of problem

1.3 Objective

1.4 Hypothesis

15

Significant of study

CHAPTER TWO (LITERATURE REVIEW)
2. Bisphenol A (BPA)
2.1.1 Endocrine disrupting chemicals (EDC)
2.1.2 BPA’s estrogenic property
2.1.3 BPA metabolism
2.1.4 Human exposure to BPA
2.2 Effects of BPA
2.2.1 Effects of BPA on reproductive organ
2.2.2 Effects of BPA on liver and other organs
2.2.3 Effects of BPA on the brain
2.3 Reactive oxygen species (ROS) and free radicals
2.4  Oxidative stress
2.5 Antioxidant enzymes
2.5.1 Superoxide dismutase (SOD)
2.5.2 Catalase
2.5.3 Glutathione peroxidase (GPx)
2.6  Studies on relationship of BPA and antioxidant enzymes
2.6.1 Effect of BPA on antioxidant enzyme in epididymal sperm
2.6.2 Effect of BPA on antioxidant enzyme in liver
2.7 Enzyme-linked immunosorbent assay (ELISA)
2.7.1 Sandwich ELISA

Page

ii
vi
vii
viii

W L W N —

NeRNoR-LRE-LRHEN EEN B e Y S



ABSTRACT

Bisphenol A (BPA) is one of the most important monomer used in the production of
polycarbonated plastic food and beverage containers, resin lining of cans, dental sealants
and many other common household products. BPA is an environmental endocrine
disruptor, which exerts weak estrogenic properties. As we used many of the BPA related
items, we are highly exposed to this chemical. As BPA can cross the blood brain barrier,
it might exert some harmful effect towards the brain. BPA is also known to induce the
formation of reactive oxygen species (ROS). Antioxidant is the natural defense
mechanism that protects the cells from functional and structural damages caused by the
reactive oxygen species (ROS). Therefore, this research is conducted to study the effects
of different doses of BPA on the antioxidant activity in the brain by measuring one of
the enzymes that is glutathione peroxidase (GPx). The result shown no significant
difference of the GPx activities when exposed to the different doses of BPA (p=0.526).
However, more studies may be needed before concluding that there is no effect of BPA
on the antioxidant activities in the brain.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Bisphenol A (BPA) is a widespread chemical that is used in the production of
polycarbonate, and epoxy resins lining food and beverage cans, dental sealants as
well as many common household products (vom Saal and Myers, 2008). It is the
base chemical or important monomer in the production of these products.
Approximately six billion pounds per year of BPA for is used as the monomer to
manufacture these products (Vandenberg et al., 2007). BPA is a xenoestrogen, is
known to exert a weak estrogenic activity (Roy et al., 1997), and has been implicated

as an environmental endocrine disrupter (Kabuto ef al., 2004).

Oxidative stress is a various harmful processes resulting from an imbalance between
the excessive formation of reactive oxygen species (ROS) and limited antioxidant
defenses (Turrens, 2003). Antioxidant enzymes are part of cellular protection
mechanism against functional and structural damage caused by ROS (Halliwell,
1991). Antioxidant enzymes inside the body are called endogenous antioxidants,
which comprises of superoxide dismutase (SOD), glutathione peroxidase (GPx) and
catalase (Kabuto et al., 2003). These enzymes contribute to the antioxidant defense

system that scavenges free radicals and reactive oxygen species (Bindhumol et al.,

2003).



