@l A L CpBEY) (g ks ALl anls
"o ) gasl) GLENL Gabaal) Cru )

5 g Sl (B o) ssal) A e J guaall

cdlall (e dadia
AR | ) dana Jod daaa
= s s 05l ady ae bl (o jaall

dbﬁa\d\ﬂ

Jub sdee i /2, Ola g Jadla daa) jaw /4,
24 i) el L ) iS50 S R SN
415l Al A > s oSl aud
Gl e sl S jally sl (pe dxala

alle daaf cpall ol /a
= 5 535 =Sl a0 Luss S
>3 a5 Sl and

>3l om 9 Ssal) anid
plal) 44l
uad (e Aaala
(2014)




?3&"5‘4:5 sidasala ;Mﬂ”“ \hﬁ.ﬂ
Al ¢ Al il acdll
?9_h'“ : m\ au‘

e (p daalall

2011 : fwaball da o ie A

2014 : ol sisall dy 3 pdal) A




ol g S

\
w
dr = ) Sy 1ALy Yl T

»

e.i
lgald Cpddl BNLLY) o) ) oliiaY) 5 kil g AN Jals
8V X IR KT S .
Clasd Bila daal o /4)
b G Amals - aslns Sl and - oa g pSad) M

Seb o dijal /a)
Gl ol SOl g Suad el Ui g0 and Byl Al Ll S

Al daal ol alua /2
ol (e A - aslans Saall Al - oas Tans > Saall ae i il
daala — aplel) A aglang Sl awd ) Al aallf Las
Ga O (Aly Asdly Sagdy Adllgy sy ol SAN galldy aaid A
Suga Gual B oAa AY Jaadl 1 alE eU Jadly g Jgily el




Onbaal) G padd) (om pall (B Sl GAEEY) (g ks Dlal) anili sl ) s
o= sl gasll L

> Sad) asle 8ol )5y dzalall da )

Ola g B8 daal ja /2,

e (e Al o sl o g ySaall and - o ) g g Sl S

Jubs o2 iyl /3,)

Eagall g8l S jally A 1) dunigl) dnd Ay gual) dplall L ol 30 L]

Ale daa) cpall sl /

osad e Amala o sl s g Sl and - 5T g 5 >SSl aeLisa S|

) o) Ay o)

Y Aaala — il dall 4K Ao liadl Sl

daal daal daaa o)

Egall el S pall — il g il Sl

Olagd Bdla daa a3

O e Arala - bl A0S a s Saal) and il g i) i

Lol dl @ bl ol

/ / VI RN C‘*‘ Bl
RBIEC
/gt Al @l
B e 4380 g

/]




ACKNOWLEDGEMENT

First and foremost, 1 feel always indebted to Allah, the
most beneficent and merciful

I would like to express my deep gratitude and thanks to my dear supervisor
prof. Or. Sahar Ahmed Shoman, Professor of Microbiology, Department of
Microbiology, Ain shams university, for her help, encouragement, continuous
advice and her expert supervision to complete this thesis to be valuable.

I gratefully and sincerely thank my dear supervisor prof. Or. Ashraf Abdu
Tabll. Professor of Medical ®Biotechnology, Microbial Biotechinology
Department, National Research center, for his help, continuous support,
valuable instructions and guidance from the start of the work, He always was
patient, perfect in work organization. Iam proud to be one of his students and
I hope that he is satisfied with me.

I gratefully and sincerely thank my dear supervisor Dr. Hussam El-Din

Afmed Ghanim, Assistant Prof. of Microbiology, Department of
Microbiology, Ain shams university, for his help, and follow up during the
research period.

Deep thanks TO MY FATHER, MATHER AND My WIFE and to all
members of Microbiology department and every one helped me.

A special thanks to my dear
Prof. Dr. Ahmed Barakat Barakat, for his support,

encouragement, valuable advices and constant help.




g List of Figures

LIST OF FIGURES

Figure No. Content page

Fig.i A simplified illustration of flow cytometry | 98
technique events

Fig.1 RT-nested PCR products of serum | 100
samples.

Fig.2 Nested PCR of EBV-DNA in serum | 106
samples.

Fig.3 EBV infection among the study groups. 115

Fig.4 The activity levels of ALT and AST liver | 124
enzymes in patient and control groups.

Fig.5 The activity levels of ALT and AST liver | 125
enzymes in cases of patient group

Fig.6 The activity levels of ALT and AST liver | 126
enzymes in cases of negative control group

Fig.7  |The activity level of ALT and AST liver | 127
enzymes in cases of normal control group.

Fig.8 Serum levels of human IL-15 in the study | 130
groups.

Fig.9 Serum levels of human IL-15 in cases of | 131
the study groups.

Fig.10 Serum levels of human IL-15 among the | 132
three study groups

Fig.11 Serum levels of human IFN-y in the study | 135
groups.

Fig.12 | Serum levels of human IFN-y in cases of | 136
the study groups.

Fig.13 Serum levels of human IFN-y among the | 137
three study groups




g List of Figures F

Fig.14 | Flow cytometry report of CD3" cells 139

Fig.15 Flow cytometry report of CD4" cells and | 139
CD19" cells

Fig.16 Dot plot analysis of Normal control sample 141

Fig.17 Dot plot analysis of (HCV/EBV) infected | 143
sample

Fig.18 | Percentage of CD3*, CD4" and CD19"| 145
cells in patient and Normal control cases




g List of Tables F
LIST OF TABLES

Table No. Contents page

Table 1 Detection of HCV-IgG in the study population 101

Table 2 Detection of HCV-RNA is the study population 101

Table 3 Detection of HCV-IgG in HCV-RNA positive | 101
cases.

Table 4 Detection of EBV-IgG in positive HCV-RNA | 104
patient group

Table 5 Detection of EBV-IgM in positive HCV-RNA | 104
patient group

Table 6 Detection of EBV-DNA in positive HCV-RNA | 104
patient group.

Table 7 Percentage of EBV-IgG of EBV-DNA positive | 105
patient group

Table 8 Percentage of EBV-IgM of EBV-DNA positive | 105
patient group

Table 9 Percentage of EBV-IgG of EBV-DNA negative | 105
patient group

Table 10 | Detection of EBV-1gG in Negative Control group 109

Table 11 | Detection of EBV-IgM in Negative Control group 109

Table 12 | Detection of EBV-DNA in Negative Control | 109
group

Table 13 | Percentage of EBV-IgG of positive EBV-DNA | 110
negative control group

Table 14 | Percentage of EBV-IgM of positive EBV-DNA | 110
negative control group

Table 15 | Percentage of EBV-IgG of negative EBV-DNA | 110
negative control group

Table 16 | Detection of EBV-IgG in Normal Control group 113

Table 17 | Detection of EBV-IgM in Normal Control group 113

Table 18 | Detection of EBV-DNA in Normal Control group 113

Table 19 | Percentage of EBV-IgG of positive EBV-DNA | 114

Normal control group




g List of Tables

—

Table 20 | Percentage of EBV-IgM of positive EBV-DNA | 114
Normal control group

Table 21 | Percentage of EBV-1gG of negative EBV-DNA | 114
Normal control group

Table 22 | Percentage of EBV infection types among patient | 117
group

Table 23 | Percentage of EBV infection types among | 119
negative control group

Table 24 | Percentage of EBV infection types among normal | 121
control group

Table 25 | Percentage of CD3", CD4" and CD19" cells| 145

among study cases




ABBREVIATIONS

Acquired Immuno-deficiency Syndrome
Alanine Amino-Transferase
Antigen presenting cells
Aspartate Amino-Transferase
Burkitt’s Lymphoma

Bovine Serum Albumin

Chronic Hepatitis C
Cytomegalovius

Cytotoxic T-lymphocytes
Dentritic cells

Deoxyribonucleic acid
EBV-Encoded RNA

EBV-nuclear antigen

Epstein Barr-Virus

Ethylene Di-amine Tetra-acetic acid
Enzyme Immuno-assay

Enzyme Linked Immuno-Sorbant Assay
Endoplasmic Reticulum

End of treatment response

Early viral response

Fulminant hepatic Failure
Flourescein isothiocyanate
Forward scatter

Glycoprotein

Hepatocellular carcinoma
Hepatitis C Virus

Hodgkin Disease

Human Herpes Virus 6

Human Immuno-defficiency Virus
Hodgkin’s Lymphoma

Human Leucocytes Antigen
Hodgkin & Reed-Sternberg cells
Horse Raddish Peroxidase

Herpes simplex virus-1




Herpes simplex virus-2

Injection drug users
Interferon-gamma

Interleukin

Infectious Mononucleosis

Internal Ribosome entry sites
Immune status ratio

Liver cirrhosis

Low Density Lipoprotein

Latent membrane protein

Major Histocompatibility Complex
Non-Coding region

Nuclear factor K

Non-Hodgkin lymphoma

Natural Killer

Natural Killer T-cells
Nasopharyngeal carcinoma
Non-Structure protein

Optical Density

Open Reading Frame

Parenteral Anti-Schistosomal Therapy
Peripheral Blood Leucocytes
Phosphate Buffer Saline Solution
Polymerase Chain Reaction
Phycoerythryin

Post-transplant lympho-proliferative disease
RNA dependent RNA polymerase
Ribonucleic acid

Reverse Transcriptase Polymerase Chain reaction
Rapid Viral Response

Serum Amyloid P component

Side scatter

Sustained Viral Response
Tetra-methyl benzidine

Tumor Necrosis Factor

Virus -Virus Interaction




VZV Varicella Zoster virus
WHO World Health Organization




g Contents F

CONTENTS
X 1 011 0o 18 o1 { (0] o TR 1
2. ReVIiew Of Literature...cceeeieiieiniieiniieiiiiaineiarieinsiesrsesnssasescnsens 7
I Human Herpes VirUSeS. ... ..oovirieiiiii e, 17
1. Epstein Barr Virus Infection..................cooooiiiiiin, 12
1.1 Epstein Barr VIrUS........coiviiiiiiiiieiececeeene 12
1.1.1 Structure and Genome.................ceeeuvenen. 14
1.1.2 TargetCells........coooiiiii, 15
113 LifeCycle.. ..o 16
114 LatenCy.....oooviiiiniiiiiiei i 18
1.2 Epidemiology of EBV infection........................... 21
1.2.1 Prevalence, geographic distribution............. 21
1.2.2 Transmission & Risk factor for EBV infection 22
1.3 Pathogenesis & Disease of EBV ......................... 23
1.3.1 Infection in the Normal host..................... 25
1.3.2 Chronic Active EBV.............cooiiiiinnnn. 26
1.3.3 CancerinHumans...............coooeeviiiniannn. 27
1.4 Management of EBV infection........................... 31
1.4.1 Diagnosis of EBV infection...................... 31
1.4.2 Prevention & Vaccination........................ 34
1.4.3 Treatment of EBV infection ..................... 37
1.5 Host defense against EBV infection..................... 39
I Hepatitis C Virus Infection..............ooooiiiiiiiii, 41
1. HepatitiS C VIrUS.......oooiii e 42
1.1 Structure and GENOME........c.oviiiiiiiiiiiiean, 42
1.2 Replication of HCV..........coooiiiiiiiii, 43
1.3 Epidemiology of HCV Infection.......................... 45
1.3.1 Prevalence of HCV Infection.................... 45
1.3.2 Distribution of HCV genotypes.................. 46
1.3.3 Transmission of HCV..................ocooenei, 47
1.4 Lifecycleof HCV......ooiiiii, 50
1.5 Management of HCV infection.......................... 52
151 DiagnosiS.......oviriiriiiiiiiiiiiieieeeaae, 52
1.5.2 Treatment and vaccination....................... 55
1.6 Immune response against HCV infection............... 58



g Contents F

Il Co-infection of EBV with other viruses....................oceeeinin, 63
1. WIth HIV ., 63
2. WIth CMV . e, 64
3. WIth HCV ., 66
Material and MethodsS ...cceeeveiieiniieiiiieiieiniiisniieciiesnssnssensessnses 68
3.1 Study Population............oooiiii i, 68
3.2 MEENOUS. ....e e 68
2.1 Sample Collection..............ooiiii 68
2.2 Serological analysis...........ccooiiiiiiiii 69
2.1 Serological analysis of HCV infection................ 69
2.2 Serological analysis of EBV infection................. 73
2.2.1 Qualitative determination of EBV-IgM....... 73
2.2.2 Qualitative determination of EBV-IgG....... 76
2.3 Molecularanalysis...........cccooiiiiiiii 78
3.1 HCV-RNA detection by RT-PCR...................... 78
3.2 EBV-DNA detection by nested-PCR.................. 80
3.3 Agarose gel electrophoresis.................ooooeai 83
2.4 Biochemical analysis..............ocoiiiiiiiiiiii 84
2.5 Measurement of Cytokine levels............................... 88
5.1 Measurement of serum levels of human IFN-y....... 88
5.2 Measurement of serum levels of human IL-15....... 92
5.3 Measurement of CD+4, CD+3, and CD+19 96
percentages by using Flow cytometer instrument....
S | | 99
l. Detection of HCV in the Study Population.............................. 99
A- Detection of HCV-IgG antibodies in Serum samples......... 99
B- Detection of HCV-RNA in Serum samples..................... 99
Il. Detection of EBV antibodies and DNA in Patient group.............. 102
A- Detection of EBV-1gG antibodies in patient group........... 102
B- Detection of EBV-IgM antibodies in patient group.......... 102
C- Detection of EBV-DNA in patient group...................... 102
Il Detection of EBV antibodies and DNA in Negative Control group. 107
A- Detection of EBV-IgG antibodies in negative control group. 107
B Detection of EBV-IgM antibodies in negative control group. 107
C- Detection of EBV-DNA in negative control group........... 107
IV Detection of EBV antibodies and DNA in Normal Control group 111

A- Detection of EBV-IgG antibodies in negative control group. 111
B- Detection of EBV-IgM antibodies in negative control group. 111



©O© 00 N O Ol

g Contents F

C- Detection of EBV-DNA in negative control group..........
\Y/ Types of EBV infection among Study population......................
A- Types of EBV infection in patient group........................
B- Types of EBV infection in Negative control group...........
C- Types of EBV infection in Normal control group.............
VI  The changes in liver function enzymes (ALT&AST) activity levels
among study population..............cooiiii i
A- ALT and AST activity levels in patient group.................
B- ALT and AST activity levels in negative control group.....
C- ALT and AST activity levels in normal control group......
VII  Cytokines (IL-15 & IFN-y) Levels in the serum of 3 study group....
A Serum Levels of IL-15... ...
A.1 Serum Levels of IL-15 in patient group...............
A.2  Serum Levels of IL-15 in Negative control group.....
A.3  Serum Levels of IL-15 in Normal control group......
B- Serum Levels of IFN-y.........cooiiii
B.1  Serum Levels of IFN-y in patient group.................
B.2 Serum Levels of IFN-y in Negative control group....
B.3  Serum Levels of IFN-y in Normal control group......
VIII  Measurement of CD3", CD4" and CD19" cells percentage...........
A- Analysis of Normal control samples............................
B- Analysis of double infected samples (HCV/EBV samples).
D o0 (0] o
CONCIUSION. ... e
English Summary.........ooi
RETEIENCES. ...t
ArabiC SUMMANY ... e




