Experimental Study of the Effects of
Boswellia Serrata and Ginger (Zingiber
officinale) on Alzheimer's Disease
Induced in Rats

Thesis submitted for fulfillment of
Medical Doctorate degree in Medical Pharmacology

By

Bassant Mohamed Mahmoud Ibrahim
M.Sc.
Under supervision of

Professor Dr.Nadia Aly Mohamed Gouda
Professor of Medical Pharmacology
Faculty of Medicine
Cairo University

Professor Dr.Abd El-Fattah Hassan Marrie
Professor and Chairman of Medical Pharmacology Department
Faculty of Medicine
Cairo University

Professor Dr.Nemat Ahmed ZakariaYassin

Professor and Chairman of Pharmacology Department
Medical Division
National Research Centre

Professor Dr.Siham Mostafa Aly Elshenawy

Professor of Pharmacology
Medical Division
National Research Centre

2012



Acknowledgments

I wish to express my deepest gratitude to Professor Dr.Nadia Aly
Mohamed Gouda, Professor of Medical Pharmacology, Faculty of
Medicine, Cairo University, and Professor Dr.Abd El-Fattah Hassan
Marrie, Professor and Chairman of Medical of Medical Pharmacology
Department, Faculty of Medicine, Cairo University. My deepest gratitude
to Professor Dr.Nemat Ahmed Zakaria Y assin, Professor and Chairman
of Pharmacology Department, National Research Centre, and Professor
Dr.Siham ElShenawy, Professor of Pharmacology, National Research
Centre. My gratitude for all of them for their great effort throughout the
whole work. I really deeply appreciate their great help and their valuable
supervision.

I wish also to thank Professor Dr. Karam Mahdy, Professor of
Chemistry, National Research Centre, for his help and guidance
throughout this work.

Also my appreciation to Professor Dr.Abdel-Razek, Professor of
Pathology, National Research Centre, for his effort in the pathologic
studies.

Many thanks to all the staff working in the Hormone Department,
National Research Centre, who performed the Biochemical tests on rat
brain homogenate.

I wish to thank very much all my colleagues who helped me in

preparing this work in its final form.

Bassant Mohamed



Abstract

Alzheimer's disease is now the most common cause of dementia.
Increased oxidative stress, accumulation of oxidatively damaged nucleic
acids, proteins, and lipids and inflammation induce deficits in cognitive
and psychomotor performance and play an important role in development
of Alzheimer's disease (AD). AD was induced in rats by giving AICl; (17
mg / kg b.wt). Aqueous infusions of ginger (Zingiber officinale) (108 and
216 mg / kg b.wt), Boswellia serrata (45 and 90 mg / kg b.wt),
rivastigmine (0.3 mg / kg b.wt) were given orally to study their protective
as well as therapeutic effects on AICI; induced AD in rats, which were
evaluated by using behaviour stress tests as activity cage, rotarod and T-
maze as well as by biochemical tests for detection of ACh and ACh E in
brain homogenate and histopathologic examination.

Ginger and Boswellia serrata produced protective and therapeutic effects
on AD.

Key words: Alzheimer's disease, oxidative, inflammation, cognitive,
AICl;,  Ginger, Boswellia serrata, activity cage, rotarod, T-maze, ACh,

Ach E.
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1. Introduction and Aim of work

1.1) Introduction

1.1.1) Alzheimer's disease
Alzheimer's disease (AD), which represents one of the most

economically costly diseases to society is a neurodegenerative
disorder characterized by progressive degeneration of hippocampal
and cortical neurons that leads to impairment of memory and
cognitive ability. Impairment of short-term memory is usually the
first clinical feature, whereas retrieval of distant memories is
preserved relatively well into the course of the disease. When the
condition progresses, additional cognitive abilities are impaired, as the
ability to calculate, and use common objects and tools. The
pathological hallmarks of AD are senile plaques, which are spherical
accumulations of the protein B-amyloid accompanied by degenerating
neuronal processes, and neurofibrillary tangles, composed of paired
helical filaments and other proteins. This corresponds to the clinical
features of marked impairment of memory and abstract reasoning,
with preservation of vision and movement (Ryoichi & Masuo, 2009).
The selective deficiency of acetylcholine in AD, has given rise
to the "cholinergic hypothesis," which proposes that a deficiency of
acetylcholine is critical in the genesis of the symptoms of AD (Terry
& Buccafusco, 2003). Therefore a major approach to the treatment of
AD has involved attempts to augment the cholinergic function of the
brain. This involves the use of inhibitors of acetyl cholinesterase as
tacrine, donepezil, rivastigmine, and galantamine (Loon et al, 2008).
Also other hypotheses state that inflammation plays a key role in the
pathogenesis of AD. In addition excessive reactive oxygen species

(ROS) levels are implicated in the aetiology of AD (Zhu et al, 2006).



