Gl Al pge 2l Glgal) eV 8 ALY s 2 gl (g
C)ﬁ:‘)""‘j‘ u.a.bJA.“ ué

A ja “LEAJ_AMU._A
Llasa asle g ) S
aﬁm\aa.a\é
Yool

Adanall aslall & Hiisalal s 5o e J sl Glllaic (e ¢ jaS
(> 5V 505 S)

daa) draad) Ao dana /2 Ol s gdaa /4l
Aelidl g o sl g g ySuall B Aelidl g o sl s g ySuall Bl
Gl 4,8 Aapall 48
il dadla 5 alall daals

J—3lad) o _anj gl 84/,

AL (nl el e
5 alll daals

dcliall 5 o sl sm g Saall auid
Al all 1L
5 yalal) dxals
Yoof



OCCULT HCV IN EGYPTIAN PATIENTS WITH
CRYPTOGENIC HEPATITIS

Thesis
Submitted by

Mai Mahmoud Zafer Mourad

B. Sc. Of Pharmaceutical Sciences
Cairo University
2004

In partial Fulfillment for the Master Degree in Pharmaceutical
Sciences
(Microbiology and Immunology)

Under the Supervision of

Prof. Dr. Magdi Ali Amin Prof. Dr. Mohamed Abdel Hamid
Professor of Microbiology and Immunology Professor & Chairman of Microbiology and Immunology
Faculty of Pharmacy Faculty of Medicine
Cairo University Minia University

Dr. Wafaa Ahmed El Akel

Fellow of Tropical Medicine
Cairo University

Department of Microbiology and Immunology
Faculty of Pharmacy
Cairo University
2009



Acknowledgment

First of all, thanks God to whom | relate any success in my life, the most beneficial
and the most merciful.

It is a great pleasure to express my deep, honest and most sincere gratitude to
Prof.Dr. Magdi Ali Amin. Professor of Microbiology and Immunology, Faculty of
Pharmacy, Cairo University who supervised the whole work and revised the
manuscript. | am also very indebted to him for his invaluable remarks and
orientations.

My deep thanks and everlasting gratitude& appreciation to Prof.Dr.Mohamed
Abdel Hamid, Professor and Chairman of Microbiology and Immunology, Faculty
of Medicine, Minia University who suggested the laboratory part of this study. He
offered me all the lab facilities, supervised the work and revised the manuscript. |
wish to thank him for his excellent suggestions and constructive advices during
this work.

Sincere gratitude extends to Dr. Wafaa Ahmed El-Akel, Fellow of tropical
medicine, Cairo University for her constant guidance. It was her who suggested
the research point. | am also thankful for her valuable help in writing this thesis
and supplying HCV cases and tremendous effort throughout the whole research
period to the last word.

I am grateful to Prof. Dr. Mohamed Seif EI-Din Ashour, Professor and head of
Microbiology and Immunology, MSA University for his encouragement and fruitful
advices. It is a great honor to work with him.

Grateful thanks to Dr.Mai El Daly, staff member of Virological Hepatitis Research
Lab for her everlasting cooperation in laboratory work.

| am very grateful to my parents for their unlimited, generous and everlasting
support.

Finally I wish to thank Prof. Dr. Sherif El Degwi, Vice President of MSA University
and all members of MSA for offering the facilities to accomplish this work.



List of contents

List of Contents

LiSt Of FIQUIES.....o o e e,
Listof Tables.......coovi e
List of Abbreviations.............cooiiiiii i,
1. Introduction &Aim of the Work.....................ooee
2. Review of Literature..........c.ooiiiiiiiiiiiiiiie,
2.1 Molecular techniques and viruses Discovery................
2.2 HepatitiS C VIrUS ..o e e e e e
2.2.1. Discovery of hepatitiS C VIrUS..........cooceeveiiiiinnnnn,
2.2.2. Hepatitis C Virus (HCV) ...ooviiiiiiii i,
2.2.3. HCVINEQYPL ..o,
2.2.4. HCV Life CYCle....coooiiiiieie e
2.2.5.HCV SIUCKUI®.....ciiiiiiiii e
2.2.6. HCV gBNOME... ... e e
2.2.7. Genetic diversity of HCV genome..........................
2.2.8. Epidemiology of HCV infection......................c.ee.
2.2.9. Epidemiologic Characteristics...........c.vvveiieiieenenn..
2.2.10. Epidemiology of HCV genotypes...........cvvvevnennes
2.2.11. Transmission Of HCV ...

2.2.12. Clinical characteristics and the natural course of the disease.

10
12
14
18
19
21
23
24

26
29

31



List of contents

2.2.13. Pathogenesis Of HCV ..., 34

2.2.14. DiagnosisS OT HCV ... e 38
2.2.15. Prevention of HCV ... 42
2.2.16. Treatment. .. ....oo i e e e e 43
2.3. OcCUlt HepatitisS C.. ..o e e e e e e e e eaans 47
2.3.1. Discovery of occult Hepatitis C............cooveiiiiiiiiiiiiiin, 47
2.3.2. Occult Hepatitis C.....vveie e e e 48
2.3.3. Alternatives in diagnosis of occult HCV infection................ 50
2.3.4. Chronic versus occult hepatitis C.............ccoeiiiiiiiiinenn .. 51
2.3.5. Cellular immune response in occult HCV infection............... 51
2.3.6. Occult HCV infectionand HCC............cciiiiiiiin e, 52
2.3.7. Antiviral treatment in occult HCV infection........................ 53
2.3.8. Other forms of occult HCV infection......................oca 54
3. Materials and Methods.............ccccoiiiiii 57
4. RESUIES. ... 70
ST B o £S1] o] o PP 105
B. SUMMATY ... et e e e e e e e et e e et e e 120
7. REIBIENCES. .. et e e 123

8. ArabiC SUMMANY ... e e e e



List of figures

List of Figures:

Figure (1) Schematic representation of the HCV life cycle.

Figure (2) Hepatitis C virus (Model structure and genome organization).

Figure (3) The HCV Genome and Expressed Polyprotein.

Figure (4) The Natural History of HCV Infection and Its Variability from
Person to Person.

Figure (5) Histological Stages of HCV Infection.

Figure (6) Detection of HCV RNA RT- nested PCR product using gel
electrophoresis.

Figure (7) Detection of HCV genoytype by RFLP.

Figure(8) Classification of type of HCV infection according to tissue HCV
RNA status of patients.

Figure (9) Sex Distribution among the studied groups.

Figure (10) | Site of pain in Occult HCV, overt HCV and non HCV patients.

Figure (11) | The past history among the studied patients.

Figure (12) | Comparison between the studied groups as regards Fasting blood
glucose and Post prandial blood glucose.

Figure (13) | Comparison between the studied groups as regards Liver Enzymes.

Figure (14) | Comparison of the studied groups as regards ultrasonographic

findings.




List of figures



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

List of tables

List of Tables
Page

Demographic Data of the studied patients.................. 70

Body Measurements of the studied patients................ 71
Clinical Features of the studied Patients..................... 72
Past History of the studied patients........................... 73
Laboratory findings of the studied Patients.................. 75
The Biochemical profile of the studied patients.............. 76
Lipid profile of the studied Patients............................ 77
Hepatitis Markers in the studied groups............cccevvene... 78
Ultrasonographic Findings in the studied Patients............. 79
The Histopathological Results of the studied Patients........... 80

Demographic Data of the studied groups (Occult HCV, overt
HCV and nON HCV)....ovvii e e 84



Table 12.

Table 13.

Table 14.

Table 15.

Table 16.

Table 17.

Table 18.

Table 19.

Table 20.

Table 21.

Table 22.

List of tables

Body measurements of the studied groups................... 86

The main Symptoms of the studied groups.................... 87
Clinical findings of the studied groups............cocovvvnenn. 89
The past History of the studied groups..............c.ccooeveeen. 91
Complete blood count of the studied groups.................. 94
Liver Function tests of the studied groups.................... 96
Lipid profile of the studied groups............ccccooininnnnn. 98
Hepatitis Markers in the studied groups........................ 99
Ultrasonographic findings of the studied groups............... 101
Histopathological Results of the studied groups............. 103

Liver Biopsy Results (METAVIR Score) in the
studied groUp.......ooevv i e e 104



List of tables



HCV
S’UTR
5'NCR
ALP
ALT
AST
AVE
AVL
bDNA
BMI
CBC
cDNA
CHC
CTL
D.Bil
DNA
dNTPs
E1&E2
EIA
EIA
ELISA
ESR
FBG
GGT
Hb

List of Abbreviations

List of Abbreviations:

Hepatitis C virus

5 untranslated region

5' non coding region

Alkaline phosphatase

Alanine transaminase
Aspartate transaminase
Elution buffer

Lysis buffer

Branched DNA

Body mass index

Complete blood count
Complementary DNA
Chronic hepatitis C

Cytotoxic T lymphocytes
Direct biliruben
Deoxyribonucleic acid
Trinucleotide triphosphates
Envelope 1 & Envelope 2
Enzyme immunoassay
Enzyme immunoassay
Enzyme linked immunosorbent assay
Erythrocyte sedimentation rate
Fasting blood glucose

Gamma glutamyl transpeptidase

Haemoglobin



List of Abbreviations

HBc I1gG IgG antibodies to hepatitis B core antigen
HBsAb Hepatitis B surface antibody
HBsAg Hepatitis B surface antigen

HBV Hepatitis B virus

HCC Hepatocellular carcinoma

HDL High density lipoprotein

HIV Human immunodeficiency virus
HVR Hypervariable region

IDU Intravenous drug users

IHBR Intrahepatic biliary radicles

IL-2 Interleukin 2

INF Interferon

IRES Internal ribosome entry site

IVDA Intravenous drug abusers

LDL Low density lipoprotein

MEIA Microparticle enzyme immunoassay
MRNA Messenger RNA

NAT Nucleic acid tests

NCR Non- coding region

NS Non structural proteins

ORF Open reading frame

PAT Parentral antischistosomal therapy
PBMCs Peripheral blood mononuclear cells
PC Prothrombin concentration

PCR Polymerase chain reaction

PPBG Post prandial blood glucose



PT
RdRp
RFLP
RIBA
RNA
RT PCR
RT-PCR
RV
SARS
SDS K
SVR
T.Bil
TAE
TBE
TE
TG
Thl
Th2
TLC
tRNA
uv

List of Abbreviations

Prothrombin time

RNA dependant RNA polymerase

Restriction fragment length polymorphism
Recombinant immunoblot assay

Ribonucleic acid

Reverse transcriptase Polymerase chain reaction
Reverse transcription polymerase chain reaction
Reaction vessel

Severe acute respiratory syndrome

Sodium dodecyl sulphate /prteinase K
Sustained virologic response

Total biliruben

Tris acetate EDTA

Tris borate EDTA

Tris EDTA buffer

Triglycerides

Type 1 helper T cell

Type 2 helper T cell

Total leukocytic count

Transfer RNA

Ultraviolet

vi



Introduction
And
Aim of Work




Introduction & Aim of Work

1. Introduction& Aim of Work:

Globalization is radically changing the way transmissible viral
diseases shape their epidemiology. Hepatitis B and C represent a global
health problem with a wide spectrum of clinical manifestations. Immigrants
from different countries endemic for chronic hepatitis constitute a significant
source of worldwide infection. Hepatitis B and C epidemiology needs to be
considered in the context of dissimilar social and economic aspects among
the countries.  Behaviors, cultural and ethical aspects, as well as
environmental and organizational processes affect directly the way these
diseases are approached in their diagnosis, treatment, and prevention
(Dehesa-Violante & Nun“ez-Nateras, 2007). About Y) years ago, the
hepatitis C virus (HCV) was molecularly cloned and identified as the major
causative agent of a disease that at that time was called non-A, non-B

hepatitis (Choo et al., 1989).

Hepatitis C virus (HCV) infection is a common worldwide problem,
giving rise to long-term viral carriage and risk of chronic hepatic disease,
hepatic malignancy and a wide spectrum of immunologically mediated
disorders (Leao, et al., 2005). The common modalities of spread of hepatitis
C infection are blood transfusion, which is an effective mode of transmission
of hepatitis C infection as it allows a large quantum of infective virions into
the susceptible patient, injection drug use, unsafe therapeutic injections and
health care related procedures. In developed countries the predominant route
of hepatitis C infection is IV drug use (Mukhopadhya, 2008).
Nevertheless, HCV is a serious medical problem, because in spite of a rather

mild and often asymptomatic initial cause of infection, the long-term



