
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
MONA MAGHRABY 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  توثيق الالكتروني والميكروفيلمال

 
MONA MAGHRABY 

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 عظيم أن المادة التي تم توثيقها وتسجيلهانقسم بالله ال

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 

MONA MAGHRABY 



Toll-like receptor-4 Single Gene Polymorphism 

and Chronic Periodontitis Susceptibility in  

a Sample of Egyptian Population:  

A Case-Control Study 

Thesis 
Submitted to Oral Medicine, Periodontology, Oral 

Diagnosis and Radiology Department, Faculty of Dentistry, 

Ain Shams University for Partial Fulfillment of Master 

Degree in Periodontology 

Presented by 

Mihad Mohamed Farouk Ibrahim 
Faculty of Dentistry- BDS (Cairo University -2013) 

Teaching Assistant in department of Oral Medicine,  

Periodontology and Oral Diagnosis 

British University in Egypt 

Supervisors 

Prof. Dr. Nevine Hassan Kheir El Din 
Professor of Oral Medicine, Periodontology and Oral Diagnosis  

Faculty of Dentistry- Ain Shams University  

Ass. Prof. Dr. Ola Mohammed Ezzat 
Assistant Professor of Oral Medicine, Periodontology and Oral Diagnosis 

Faculty of Dentistry- Ain Shams University 

Prof. Dr. Olfat Gamil Shaker   
Professor of Medical Biochemistry and Molecular Biology  

Faculty of Medicine - Cairo University 

 

Faculty of Dentistry 
 Ain Shams University 

2021 



 



 
 

First and foremost, I always indebted to Allah the 

Most Beneficent and Merciful 

I wish to express my deepest thanks, gratitude 

and appreciation to Prof. Dr. Nevine Hassan 

Kheir El Din, Professor of Oral Medicine, 

Periodontology and Oral Diagnosis, Faculty of Dentistry, 

Ain Shams University, for her meticulous supervision, 

kind guidance, valuable instructions and generous help. 

Special thanks are due to Ass. Prof. Dr.  

Ola Mohamed Ezzat, Assistant Professor of Oral 

Medicine, Periodontology and Oral Diagnosis, Faculty of 

Dentistry, Ain Shams University, for her sincere efforts, 

guidance and fruitful encouragement. 

I am deeply thankful to Prof. Dr.  

Olfat Gamil Shaker, Professor of Biochemistry and 

Molecular Biology, Faculty of Medicine, Cairo 

University, for her great help, outstanding support and 

guidance. 

I wish to thank all the people whose assistance 

was a milestone in the completion of this project. Last 

but not least I would love to thank my professors and 

colleagues in the British university in Egypt who 

have always been helpful and supportive. 

Mihad Mohammed Farouk Ibrahim 



 
 

 

Dedication  

 
This thesis is dedicated to my beloved 

family, my father who has always pushed me to 

be the best version of myself, my mother whose 

love and dedication always paved the road to my 

success, and to my darling husband 

Kareem who is the pillar of my success and my 

support system. I am very thankful for all of you 

and for my beautiful children Marwan and 

Taline who have endured all the hardships for 

me to be where I am now. 

To my dear sisters Hagar and Angie 

whose immense support is integral in my life, my 

best friend and third sister Asmaa Aboubakr 

thank you for all of your help. 

Mihad Ibrahim  

 



List of Contents 

Title       Page No.  

List of Tables .................................................................................................. i 

List of Figures ............................................................................................. iii 

List of Abbreviations.................................................................................. v 

Introduction ................................................................................................... i 

Review of Literature .................................................................................. 5 

Classification of periodontitis: .......................................................... 6 

Etiology and pathogenesis of periodontitis: .................................... 11 

Role of host response in periodontal infection: ............................... 14 

Toll-Like Receptor 4: ....................................................................... 20 

TLR4 Signaling: .............................................................................. 21 

Expression pattern and functionality of TLR4: .............................. 25 

Gene Mapping of the Toll-like receptor 4: ...................................... 26 

Role of toll-like receptors in periodontal health and disease: ........ 27 

Periodontitis and gene polymorphisms: ......................................... 29 

Toll-like receptor 4 gene polymorphisms and periodontitis ........... 31 

The Effect of ethnicity/genomic make up on the frequency and 

pattern of TLR-4 polymorphisms ..................................................... 34 

Aim of the Study ........................................................................................ 37 

Subjects and Methods .............................................................................. 38 

Results ............................................................................................................ 54 

Discussion ..................................................................................................... 85 

Summary ....................................................................................................... 97 

Conclusion .................................................................................................... 99 

Recommendations .................................................................................. 100 

References ................................................................................................. 101 

Arabic Summary ............................................................................... 1 

 

 



i 

 

List of Tables 

Table No.       Title   Page No.  

Table (1):  Staging of periodontitis ................................................... 10 

Table (2):  Grading of periodontitis .................................................. 11 

Table (3):  Toll-like receptor family and ligands ................................ 19 

Table (4):  Summary of SNPs of TLR4 ................................................. 33 

Table (5):  Mean and standard deviation (SD) of age (years) 

and frequency (n) and percentage (%) for gender 

distribution of control and periodontitis groups. ............ 55 

Table (6):  Mean and standard deviation (SD) for PI and GI 

for control and periodontitis groups. ............................... 58 

Table (7):  Mean and standard deviation (SD) for Plaque% 

and BOP% for control and periodontitis groups. ............ 60 

Table (8):  Mean and standard deviation (SD) for PD and 

CAL for control and periodontitis groups. ...................... 62 

Table (9):  Comparison of Genotype frequency of TLR 

polymorphism Genotype T/C (rs4986791) in 

periodontitis and control groups. .................................... 64 

Table (10):  Comparison of Genotype frequency of TLR 

polymorphism in periodontitis and control group 

(X2 test)............................................................................. 65 

Table (11):  Comparison of allele frequency of TLR 

polymorphism in periodontitis and control group 

(X2 test)............................................................................. 67 

Table (12):  Estimation of the relative risk (RR) of getting 

periodontitis between the genotype. ............................... 69 

Table (13):  Mean and standard deviation (SD) for PI for 

different genotypes in control and periodontitis 

groups. ............................................................................. 71 

Table (14):  Mean and standard deviation (SD) for GI for 

different genotypes in control and periodontitis 

groups. ............................................................................. 73 



ii 

 

List of Tables (Cont...) 

Table No.       Title   Page No.  

Table (15):  Mean and standard deviation (SD) for Plaque % 

for control and periodontitis groups. ............................... 76 

Table (16):  Mean and standard deviation (SD) for BOP % for 

control and periodontitis groups. .................................... 78 

Table (17):  Mean and standard deviation (SD) for PD (mm) 

for control and Periodontitis groups. .............................. 79 

Table (18):  Mean and standard deviation (SD) for deepest PD 

for periodontitis group. .................................................... 81 

Table (19):  Mean and standard deviation (SD) for CAL at the 

deepest site for periodontitis group................................. 82 

Table (20):  Mean and standard deviation (SD) for CAL for 

periodontitis group. ......................................................... 83 

Table (21):  Mean and standard deviation (SD) for percentage 

of total sites affected for periodontitis group. ................. 84 

 

 

 

 



iii 

 

List of Figures 

Fig. No.       Title   Page No.  

Figure (1):  Structure of TLR ....................................................17 

Figure (2):  LPS sensing via LBP and the CD14/MD-

2/TLR4 receptor .....................................................20 

Figure (3):  Schematic overview of the TLR4 signaling 

pathways   ..............................................................23 

Figure (4):  TLR4 intracellular signaling cascade ....................24 

Figure (5):  Alignment of human TLR4 gene and protein ........26 

Figure (6a):  A sample of online periodontal chart  for case 

subject. ...................................................................45 

Figure (6b): A sample of online periodontal chart  

for control subject  ..................................................46 

Figure (7):  EDTA-containing Vacutainer tube ........................47 

Figure (8):  QIAamp® DNA Minikit .........................................48 

Figure (9):  NanoDrop® (ND)-1000 spectrophotometer. ..........50 

Figure (10):  Bar chart representing mean age for control  

and periodontitis groups. .......................................56 

Figure (11):  Stacked-Bar chart showing gender 

distribution for control and periodontitis 

groups. ....................................................................56 

Figure (12):  Pie chart representing percentage of 

Periodontitis stage within periodontitis group......57 

Figure (13): Bar chart illustrating mean PI in control and  

periodontitis groups. ..............................................59 

Figure (14):  Bar chart illustrating mean GI in control and  

periodontitis groups. ..............................................59 

Figure (15):  Bar chart illustrating mean Plaque % in 

control and periodontitis groups. ...........................61 

Figure (16):  Bar chart illustrating mean BOP% in control 

and periodontitis groups. .......................................61 

Figure (17):  Bar chart illustrating mean PD in control and  

periodontitis groups. ..............................................63 



iv 

 

List of Figures (Cont...) 

Fig. No.       Title   Page No.  

Figure (18):  Bar chart illustrating mean CAL in control 

and  periodontitis groups. ......................................63 

Figure (19-a):  Bar chart showing frequency of different 

genotypes in control and periodontitis group. .......66 

Figure (19-b): Bar chart showing distribution of different 

genotypes in control and periodontitis group. .......66 

Figure (20-a):  Bar chart showing frequency of different 

alleles in control and periodontitis group. .............68 

Figure (20-b): Bar chart showing distribution of different 

alleles in control and periodontitis group ..............68 

Figure (21):  Bar chart illustrating mean PI in different 

genotypes in control and periodontitis groups. .....71 

Figure (22):  Bar chart illustrating mean GI in different 

genotypes in control and periodontitis groups. .....74 

Figure (23):  Bar chart for mean plaque % for control  and 

periodontitis group. ................................................76 

Figure (24):  Bar chart for mean BOP % for control  and 

periodontitis groups. ..............................................78 

Figure (25):  Bar chart for mean PD for control and 

periodontitis groups. ..............................................80 

Figure (26):  Bar chart for mean of deepest PD in different 

genotypes in periodontitis group. ..........................81 

Figure (27):  Bar chart for mean CAL at the deepest  site 

for periodontitis group. ..........................................82 

Figure (28):  Bar chart illustrating mean CAL in different 

genotypes  of periodontitis group. ..........................83 

Figure (29):  Bar chart for mean percentage of total sites 

affected for periodontitis group. .............................84 

 

  



v 

 

List of Abbreviations  

Abb.    Full term  
 

AAP .....................  American Academy of periodontology 

AD .......................  Allelic discrimination 

ANOVA ...............  Analysis of variance 

ASP .....................  Aspartic acid 

C.I .......................  Confidence interval 

CAL .....................  Clinical attachment loss 

CD14 ...................  Cluster of differentiation 14 

CEJ .....................  Cemento-enamel junction 

DAMPS ...............  Danger associated molecular pattern 

DC   .....................  Dendritic cell 

GI ........................  Gingival Index 

Gly ......................  Glycine 

HCV ....................  Hepatitis C virus 

HIV  ....................  Human immunodeficiency virus 

ICAM-1 ...............  Intercellular adhesion molecule 1 

IFN-b ..................  Interferon beta 

IL-12 ...................  Interleukin 12 

IL-6 .....................  Interleukin 6 

Ile ........................  Isoleucine 

IRAK ...................  Interleukin-1 receptor-associated kinase 

IRF3 ....................  Interferon regulatory factor 

LFA-1 ..................  Lymphocyte function associated antigen-1 

LPB  ....................  Lipopolysaccharide binding protein 

LPS .....................  Lipopolysaccharide 

LRR ....................  Leucine rich repeats 

MAMPS ..............  Microbe associated molecular pattern 

MAPK .................  Mitogen-Activated Protein Kinase 

MD2 ....................  Myeloid differentiation protein-2 

MENA .................  Middle East North Africa Region 



vi 

 

List of Abbreviations (Cont…)  

Abb.    Full term  

MMP ...................  Matrix Metalloprotinase 

MO ......................  Monocytes 

MyD88 ................  Myeloid differentiation primary response 

gene 88 

NFKB ..................  Nuclear factor kappa beta 

OR .......................  Odds ratio 

PAMPS ...............  Pathogen associated molecular pattern 

PCR.....................  Polymerase chain reaction 

PD .......................  Periodontal disease 

PD .......................  Probing depth 

Pg ........................  Porphyromonas gingivalis 

PI ........................  Plaque Index 

PI3k ....................  Phosphatidylinositol 3-kinase 

PKB.....................  Protein kinase B 

RCT ....................  Randomized clinical trial 

RR .......................  Relative risk 

RSV .....................  Respiratory syncytial virus 

SARM .................  Sterile alpha and heat Armadillo motif 

SD .......................  Standard deviation 

SES .....................  Socioeconomic status 

SLE .....................  Systemic lupus erythematosus 

SNP ....................  Single nucleotide polymorphisms 

TCR ....................  T-cell receptor 

Tf ........................  Tanerrela forsythia 

Thr ......................  Threonine  

TIR ......................  Toll-IL-1 receptor  

TIRAP .................  Toll-IL-1 receptor adaptor protein 

TLR .....................  Toll-like receptor 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/lichen-planus


vii 

 

List of Abbreviations (Cont…)  

Abb.    Full term  

TRAF6 ................  Tumor necrosis factor receptor associated 

factor 6 

TRAM .................  TRIF related adaptor molecule 

T-reg ...................  T-regulatory 

TRIF ...................  Toll-IL-1 adaptor protein inducing interferon 

beta 

VCAM .................  Vascular cell adhesion molecule-1 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


