
 
  Faculty of Science 

 

 

Silver and chitosan-coated silver nanoparticles 

induced oxidative stress in mice 

 
A Thesis 

submitted for the Ph.D Degree of Science Biochemistry 
 

 

Presented By 
 

Samar Mohamed Saeed Abd El-Aziz Gooda 

Bachelor Degree (B.Sc.) Biochemistry-Chemistry, 

(2006) 

Master Degree (M.Sc.) in science of Biochemistry, 

(2011) 
 

 

 

Ain Shams University  

Faculty of Science 

Biochemistry Department 
 

      
2019 

 





 

Silver and chitosan-coated silver nanoparticles 

induced oxidative stress in mice 
 

A Thesis 

submitted for the Ph.D Degree of Science Biochemistry 

 

Presented By 

Samar Mohamed Saeed Abd El-Aziz Gooda 
(M.Sc. Biochemistry, 2011) 

 
Under Supervision of  

 
 

 

 

 

 

 

 

 

  

Prof. Dr. 

Amina Mohammed Medhat 
Professor of Biochemistry  

Biochemistry Department 

Faculty of Science 

Ain Shams University. 

 

Prof. Dr.  

Eman Mohammed Abd El-Azeem 
Professor of Biochemistry  

Biochemistry Department 

Faculty of Science 

Ain Shams University. 
 

     Prof. Dr. 

Nagy Saba El-rigal A. Hamid 
Professor of Biochemistry 

Therapeutical Chemistry Department 

National Research Center. 
 

 

     

Prof. Dr. 

Sanaa Ahmed Ali Ibrahim 
Professor of Biochemistry 

Therapeutical Chemistry Department 

National Research Center. 
 

 
 

     

 

Dr. 

Wagdy Khalil Bassaly 
Assistant professor of Biochemistry 

Cell Biology department 

National Research Center. 

 
Ain Shams University 

Faculty of Science 

Biochemistry Department 

2019 

 

 

 

 

 





     
     Faculty of Science 

Biochemistry Department 
 

Approval Sheet 
 

Silver and chitosan-coated silver nanoparticles induced 

oxidative stress in mice 

Name of the candidate 

Samar Mohamed Saeed Abd El-Aziz Gooda 
 

Supervisors 

Prof. Dr. Amina Mohammed Medhat 

Professor of Biochemistry - Faculty of Science - Ain Shams University. 

Prof. Dr. Eman Mohammed Abd El-Azeem 

Professor of Biochemistry - Faculty of Science - Ain Shams University. 

Prof. Dr. Nagy Saba El-rigal A. Hamid 

Professor of Biochemistry - Therapeutical Chemistry Department - National 

Research Center. 

Prof. Dr. Sanaa Ahmed Ali Ibrahim 

Professor of Biochemistry - Therapeutical Chemistry Department - National 

Research Center. 

Dr. Wagdy Khalil Bassaly 

Assistant professor of Biochemistry - Cell Biology department - National 

Research Center. 
 

Examiners 

Prof. Dr. Amina Mohammed Medhat 

Professor of Biochemistry - Faculty of Science - Ain Shams University. 

Prof. Dr. Amina Mohammed Medhat 

Professor of Biochemistry - Faculty of Science - Ain Shams University. 

Prof. Dr. Amina Mohammed Medhat 

Professor of Biochemistry - Faculty of Science - Ain Shams University. 

Prof. Dr. Nagy Saba El-rigal A. Hamid 

Professor of Biochemistry - Therapeutical Chemistry Department - National 

Research Center.





 

      
     Faculty of Science 

Biochemistry Department 

 

Biography 

 
 

Name : 

 

Samar Mohamed Saeed Abd El-Aziz Gooda. 

 

Degree : 

 

M.Sc. Biochemistry, Faculty of Science, 

Helwan University (2011). 

 

Faculty : 

 

Faculty of Science, Zagazig University, 

Biochemistry/Chemistry Department, excellent 

with Honor Degree (2006). 

 

Ocuupation : 

 

Researcher Assistant at Therapeutical Chemistry 

Department, Pharmaceutical and Drug 

Industries Research Division, National Research 

Center, Cairo, Egypt. 

 





 

 

 

 

 

 

 

Declaration 

 

 

 

 
I declare that this thesis has been composed by 

myself and the work of it is a record that has been 

done by myself for the PhD degree in science. This 

thesis has not been submitted for a degree at this or 

any other university. 

 

 

Samar Mohamed Saeed Abd El-Aziz Gooda 
 





 

 

 

Dedication 

 

“A special thanks to my mother. Words cannot express 

how grateful I am to her for loving support 

and prayers all through my life. 

Her prayer for me was what sustained me thus far.” 

“I would also like to thank my husband and 

my children (Hadania & Hassan) from my deep heart for 

their patience, continuous backing and support, 

my brother and my sister who supported and encouraged 

me to strive towards my goal.” 

 

This work is specially dedicated to 

my father’s spirit. 

 

 
Samar Mohamed Saeed Abd El-Aziz Gooda 

 





Acknowledgement 
 

First and foremost, I would like to express my great 
thanks to Allah, for helping me to overcome all problems, 
which faced me throughout the work. 

My sincerest appreciation and deep gratitude to Prof. Dr. 
Amina Mohamed Medhat, Professor of Biochemistry - 
Biochemistry Department - Faculty of Science – Ain Shams 
University, the continuous support of my PhD study and 
Research, for her kind supervision, detailed and constructive 
comments and her extensive discussions around my work as well 
as her valuable efforts in reviewing the text. I would like to 
express my sincere thanks for generously sharing her time and 
knowledge with me. 

Also, my deep gratitude to Prof. Dr. Eman Mohamed Abd 
El-Azeem, Professor of Biochemistry - Biochemistry 
Department - Faculty of Science - Ain Shams University, for 
kindly supervising the present work, reading and criticizing the 
manuscript. Her valuable guidance, efforts in reviewing the 
text, encouragement and ultimate support are greatly 
appreciated. Her observations and comments helped me to 
establish the overall direction of my research project. 

My deepest heartfelt gratefulness to my thesis supervisor 
Prof. Dr. Nagy Saba El-rigal Abd El-Hamid, Professor of 
Biochemistry, Therapeutical Chemistry Department, National 
Research Center, for his beneficial supervision and guidance 
throughout the different phases of the experimental work. His 
wide knowledge and his logical way of thinking and his 
important support throughout this work have been very helpful 
for this study. 



I wish to express my warm and sincere thanks to my 
advisor Prof. Dr. Sanaa Ahmed Ali Ibrahim, Professor of 
Biochemistry in Therapeutical Chemistry, National Research 
Center, for her supervision, suggesting the point of this thesis, 
her great work in preparation, processing and reading 
histological sections, kind help and encouragement during this 
work. She played a major role in making me understand the 
concept of research and writing of this thesis. 

I am also deeply grateful to Dr. Wagdy Khalil Bassaly, 
Assistant professor of Biochemistry, Cell Biology department, 
National Research Center, for his beneficial supervision, 
cooperation, support and processing the genetic section of this 
work 

Grateful acknowledgement and appreciation to Prof. Dr. 
Mona Bakr Mohamed, Professor in National Institute of laser 
Enhanced Science, Cairo University, for helping for preparing 
and providing the nanoparticles. 

Lastly, I offer my regards and warmest thanks to all of 
those who supported and helped me in any respect during the 
completion of the thesis especially to all members of 
Therapeutical Chemistry Department, National Research center. 
 

                                        
                                  Samar Mohamed Saeed Abd El-Aziz 



 

 

 

 

List of contents 

I 

 List of Contents  

Page Title 

VI Abstract………………………………………………… 

VIII List of Abbreviations………………………………….. 

XI List of Tables…………………………………………… 

XIII List of Figures…………………………………………. 

1 Introduction and aim of the work……………………. 

 1. Review of Literature 

5 1.1.  Nanotechnology…………………………………. 

 1.1.1. Nanoscale and nanostructures……………… 

 1.1.2. Applications of nanotechnology...………….. 

 1.1.3. Nanoparticles in the environment ………….. 

 1.2.  Free radicals…………………………..……....... 

 1.2.1. Oxidative stress and antioxidant systems……. 

 1.2.2. Classification of antioxidants in biological 

systems…… 

 1.2.2.1. Intracellular antioxidants …………….. 

 1.2.2.2. Extracellular antioxidants ……………. 

 1.3. Nanoparticles-induced oxidative stress……. 

 1.4. Silver nanoparticles ……………………….. 

 1.4.1. Silver nanoparticles toxicity ……………... 

 1.4.1.1. In vitro toxicity…………...……...…. 

 1.4.1.2. In vivo toxicity  ……………..……... 


