UNIVERSITI TEKNOLOGI MARA

EFFECT OF ASTAXANTHIN ON SHORT TERM

MEMORY AND LEVELS OF REDUCED

GLUTATHIONE AND MITOCHONDRIAL

COMPLEX IV IN SCOPOLAMINE TREATED

MICE

NUR JAMILAH HANI BINTI JAMAL

Dissertation submitted in partial fulfilment of the requirements

for the Bachelor of Pharmacy (Hons.)

Faculty of Pharmacy

2017



ACKNOWLEDGEMENTS

Praise to Allah S.W.T with His permission and His blessing, I am able to

complete my research project within the time given.

I would like to convey my deepest gratitude to our supervisor, Professor Dato’
Dr. Abu Bakar bin Abdul Majeed for sharing a lot of his knowledge regarding this

project, his valuable time and supervision throughout this research being conducted.

Next, I am deeply grateful to Miss Nor ‘Awatif Binti Osmanudin and Madam
Rohana Binti Che Nordin for their guidance, kindness and patience in helping me to

complete this project.

I wish to express my thank to my laboratory partners, Aliah Nattasha bt Abdul
Hadi, Nur Namira bt Mahmad and Nurfarah A’tiqah bt.Adzmi who were helping and

being there for me during this project.

My sincere thanks to my family for encourage me constantly and for their

pray and love that motivate me to keep me going.

Last but not least, I would like to thank everyone that involved directly or

indirectly in this project.



TABLE OF CONTENTS

APPRON AL SHEBT ... .ovecomomm nssumunsnnmimmmssnomssss s iosssss dhmin immmsnsssssas s i
ACKNOWLEDGEMENTS .....osseemmsmsasssssnsencsssasssssassissstnscommrannessanmssses sevenes i
LIST OF TABLES .....conoemvsuusnmsoswusmsmmemmnssmmsssismmmmsmrmomms s s vii
LIST OF FIGURES ....vovisnsmenusnssssnssossmsusisnsssnissn iasas sinnannmsmennmn amamsomessssasmss Viil
LIST OF ABBREVIATIONS ,..coxcsmsosssssnssssmmssisannss nmmonsmsmensnsnessssvestinsips csrsyes 1X
AP TIIT e vt et samnss 55566 5 5w iRt Sied i O AT GER X
CHARPTER OINE 1o mumrnmosonsossmisssions i o smsmsnsssmmsssss s s sy es e pissessamss 1
INTRODUCTION s ewsnisosnsmsionsissses s a5 s issnmmsnn sommmssammsmmsessis syt s ss e s 1
1.1  Backgrotntl .uissinsmisssimmmmmmmansnssnsmssemsssnerspsryymysmsss e 1
1.2 Problem STaEINENL ...ciuimmmmmmemmmsnemmmsrnssnsssmssssspsesssmosnesssesnssnssossmmmes 2
1.3 Research ODJECHVES ..omimisimmmmornmrammarmonmerernressrinssssmssmassmmssss i 2
1.4 Significance of StudY.......cccccevererenineieeeec e 3
Lo YPOIHCSIS cnmmimivninsommmsmsvsmmscasioiasmvsenss oy essiniessmr it s asusns 3
1.6 Scope and Limitations...........ccceeevierierierenienienieieeeeeeeeere e 3
CHAPTER TWO . nssimissscmsncosmimmmmemsnsrsrsvovspessressssssnesmasssbemmisasksssesssmanssussams 4
LITERATURE REVIEW ........ooiiiiieirnenirnessisssesinsssensesssssssessessessssssassasnsens 4
b R 5 (1510 SOOI 4
2.1.1 Dr. Aloysius AlZNEIMET .........cccoeevreiureerieerientiieee et cie e 4



ABSTRACT

Researchers have failed to find the cure for Alzheimer’s disease (AD) since it
was first diagnosed in 1910 until now. The drugs available in the market are only able
to alleviate the symptoms experienced by AD’s patient, not treating the disease. This
1s a main concern because AD is a serious brain disorder that often occurs in old age.
In this research, the effect of astaxanthin (AST) on memory enhancement was studied.
We also investigated reduced glutathione and mitochondrial complex IV levels on
scopolamine-induced mice to see the effect of AST on memory enhancement. The
effect of AST was studied by using Morris water maze test, biochemical assay
(reduced glutathione) and mitochondrial enzyme estimation (mitochondrial complex
IV). Based on this study, we found that AST does not lessen the symptoms of AD. It
did not show increase in GSH nor COX IV levels. It may have antioxidant effect but

this is not seen in this study using SCP-induced mice.
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CHAPTER ONE

INTRODUCTION

1.1 Background

Alzheimer’s disease (AD) is associated with memory loss and often occurs at
late age. About 50, 000 people suffer from AD in Malaysia currently (Alzheimer’s
Disease Foudation (Malaysia), n.d.). AD was first discovered by Dr. Aloysius
Alzheimer and it was named after him (“Alzheimer’s & Brain Research Milestones |
Research Center | Alzheimer’s Association,” n.d.). His research on AD is still used by
medical practitioner nowadays. He described the brain’s condition of AD patients as
having abnormal deposits of plaques and tangles within and around the nerve cells
(“Alzheimer’s Disease - A Brief History and Description,” n.d.). AD patients show
symptoms related to cognitive impairment such as chronic memory loss, confusion
and disorientation (Alzheimer’s Association, n.d.). These symptoms are the effect of
abnormal production of tangles and plaques which deposit in and between the nerve
cells. Astaxanthin (AST) is a carotenoid that has antioxidant with
immunomodulatory, anti-inflammatory and anticancer properties. It acts as an
antioxidant by quenching singlet oxygen and free radicals (Naguib, 2000). The free
radicals and reactive oxygen species (ROS) are the one that cause oxidative damage in

the brain that leads to AD.



