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ABSTRACT 

 
This study was conducted during the period from May to September 2012 to 

determine the seroprevalence of human cytomegalovirus (HCMV) among pregnant 

women at Omdurman Maternity Hospital.  

A total of 130 subjects were included in this study. One hundred (n=100) subjects 

were pregnant women attending the antenatal clinics of Omdurman Maternity 

Hospital for antenatal care, the remaining thirty (n=30) women were apparently 

healthy, non-pregnant women with no history of blood transfusion or abortion 

included as control group. The ages of all women tested ranged from 17 to 42 years. 

Personal and clinical data were collected by questionnaire after a verbal consent, 

serum samples were collected, tested for CMV IgG and IgM using enzyme- linked 

immunosorbent assay (ELISA). 

 Out of the 100 pregnant women tested, 97(97%) and 7(7.0%) were CMV IgG and 

CMV IgM positive, respectively. While in the 30 non-pregnant women of the control 

group, 28(93.3%) and 1(3.33%) were CMV IgG and CMV IgM positive, respectively. 

The age and history of abortion were significantly associated (p <0.05) with CMV 

IgM seropositivity. While the parity, gestational age, congenital abnormalities, 

educational level and occupation were not significantly (p > 0.05) associated with 

CMV infection. 
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 ملخص الاطروحة

  
. درمان مأبتولبد الحوامل بمستشفى الوسط اجریت ھذه الدراسھ لتحدید الانتشار المصلي لفیروس مضخم الخلایا 

مائة منھن كن نساء حوامل اتین لعیادات رعایة الحوامل بمستشفى ). 130(شملت الدراسة مائة وثلاثون امراءة 

ً لم تجھضن من قبل ولم ) 30(ن یللرعایة الطبیة وباقي العدد ثلاثالولادة بامدرمان  كن نساء سلیمات ظاھریا

اعمار كل النساء اللاتي اختبرن كانت .ختبارتجرین نقل دم سابق ادرجن في الدراسة كمجموعة ضابطة للا

  .سنھ 42الى  17تتراوح ما بین 

تم جمع المعلومات الشخصیة والطبیة عن طریق الاستبیان بعد موافقتھن الشفویة ومن ثم اخذت العینات وفحصت 

لفیروس مضخم الخلایا باستخدام اختبار    IgMوالنمط  IgG لمعرفة احتوائھا على اجسام مضادة من النمط

  .الإلیزا

منھن  7 و IgGكانت لدیھن اجسام مضاده من النمط  )%97(منھن  97من النساء الحوامل  100من مجموع 

، بینما فى مجموعة النساء الضابطات للاختبار غیر الحوامل IgMكانت لدیھن اجسام مضاده من النمط %) 7(

ایجابیة للنمط  ھجینت طتاع%) 33.3(منھن واحدةو IgGاعطین نتائج ایجابیة للنمط ) %93.3(منھن ) 28(

IgM  لفیروس مضخم الخلایا.  

بین كل من تاریخ الاجھاض وعمر ) 0.05القیمة الاحتمالیة أقل من (كانت ھنالك علاقة ذات دلالة احصائیة 

لفیروس مضخم الخلایا من الجھة   IgMالنمطالنساء الحوامل من جھة ومعدل ایجابیة الاجسام المضاده من 

  .الاخرى

وجود اطفال ذوى ,مى المستوى التعلی,عمر الحمل ,وجد فى ھذه الدراسھ ان كل من عدد مرات الوضوع  

بالاصابھ ) 0.05القیمة الاحتمالیة أكبر من (والوظیفھ لیست لھا علاقة ذات دلالھ احصائیھ  تشوھات خلقیھ

  .بفیروس مضخم الخلایا

  

  

  

  



VI 
 

  

  

TABLE OF CONTENTS 

 

NO. Subjects Page 

No. 

یةلآا    I 

 Dedication II 

 Acknowledgments III 

 Abstract, English IV 

 Abstract, Arabic V 

 Tables of contents VI 

 List of tables X 

 List of figures XI 

 Abbreviations XII 

CHAPTER ONE: INTRODUCTION 

1.1 Background 1 

1.2 Rationale 2 

1.3 Objectives 2 

1.3.1 General objectives 2 

1.3.2 Specific objectives 2 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 3 

2.2 History 3 

2.3 Classification 3 

2.4 Structure of virus 4 



VII 
 

2.5 Properties of CMV 5 

2.6 Replication of CMV 6 

2.7 Transmission 7 

2.8 Epidemiology 7 

2.9 Pathogenesis 8 

2.10 Pathogenicity 8 

2.10.1 Infection in immunocompetent hosts 8 

2.10.2 Infection in immunocompromised patients   8 

2.10.3 Infection in pregnant women 9 

2.10.4 Congenital and neonatal infection 11 

2.11 Immunity 12 

2.12 Laboratory diagnosis 12 

2.12.1 Collection of specimen 13 

2.12.2 Cell culture 13 

2.12.3 Shell vial assay 13 

2.12.4 Cytopathology 14 

2.12.5 Serology 16 

2.12.6 Polymerase chain reaction 17 

2.13 Treatment 17 

2.14 Prevention and control 18 

CHAPTER THREE: MATERIALS AND METHODS 

3.1 Study design 19 

3.2 Study area and population 19 

3.3 Study duration 19 

3.4 Sample collection 19 

3.5 Sampling technique 19 

3.6 Data collection 19 



VIII 
 

3.7 Ethical consideration 19 

3.8 Laboratory work 20 

3.8.1 ELISA for detection of CMV IgG antibodies 20 

3.8.1.1 Principle 20 

3.8.1.2 Procedure 20 

3.8.1.3 Calculation of control values and cut-off 21 

3.8.1.4 Interpretation of the results 21 

3.8.2 ELISA for detection of CMV IgM antibodies 22 

3.8.2.1 Principle 22 

3.8.2.2 Procedure 22 

3.8.2.3 Calculation of control values and cut-off 23 

3.8.2.4 Interpretation of the results 23 

3.9 Data analysis 23 

                                        CHAPTER FOUR: RESULTS 

4.1 Detection of CMV IgG positive subjects among the 

pregnant women and the control group 

24 

4.2 Detection of CMV IgM positive subjects among the 

pregnant women and the control group 

24 

4.3 The effect of age on CMV IgG and IgM seropositivity 

among the pregnant women compared to non-pregnant 

ones 

24 

4.4 The effect of frequency of parities on CMV IgG and IgM 

seropositivity among  the pregnant women 

24 

4.5 The effect of history of abortion on CMV IgG and IgM 

seropositivity among the pregnant women 

25 

4.6 The effect of having had a child with congenital 

abnormalities on CMV IgG and IgM seropositivity among 

25 



IX 
 

the pregnant women 

 

4.7 The effect of occupation on CMV IgG and IgM 

seropositivity among  the pregnant women compared to 

non-pregnant ones 

25 

4.8 The effect of level of education on CMV seropositivity 

among the pregnant women compared to non-pregnant 

ones. 

25 

CHAPTER FIVE: DISCUSSION 

5.1  Discussion 30 

5.2 Conclusion 32 

5.3 Recommendations 32 

 References 33 

 Appendices 40 

 

  

 

 

 

 

 

 

 

 



X 
 

 

 

LIST OF TABLES 

Table 

No. 

Legend Page 

No. 

4.1 The effect of age on CMV IgG and IgM seropositivity 

among the pregnant women compared to non-pregnant 

ones 

27 

4.2 The effect of frequency of parities on CMV IgG and 

IgM seropositivity among  the pregnant women 

27 

4.3 The effect of history of abortion on CMV IgG and IgM 

seropositivity among the pregnant women 

28 

4.4 The effect of having had a child with congenital 

abnormalities on CMV IgG and IgM seropositivity 

among the pregnant women 

28 

4.5 The effect of occupation on CMV IgG and IgM 

seropositivity among  the pregnant women compared to 

non-pregnant ones 

29 

4.6 The effect level of education on CMV seropositivity 

among  the pregnant women compared to non-pregnant 

ones 

29 

 

 

 



XI 
 

 

 

LIST OF FIGURES 

Figure 
No. 

Legend Page 
No. 

2.1 Structure of the HCMV 5 

2.2 Focal CMV CPE in HFFF cell line after 10 days 15 

2.3 Characteristic intranuclear owl’s eye appearance 

within kidney-bean shape like nucleus 

15 

4.1 Detection of CMV IgG positive subjects among the 

pregnant women and the control group 

26 

4.2 Detection of CMV IgM positive subjects among the 

pregnant women and the control group 

26 

 

 

 

 

 

 

 

 

 

 



XII 
 

 

  ABBREVIATIONS 
 

AIDS Acquired immunodeficiency syndrome 

CMV Cytomegalovirus 

COV    Cut-off value 

CPE Cytopathic effect 

EBV Epstein-Barr virus 

EIA Enzyme Immunoassay 

ELISA   Enzyme-Linked Immunosorbent Assay 

HAART Highly active antiretroviral therapy 

HCMV Human cytomegalovirus  

HFFF Human fetal foreskin fibroblast 

HHV-5 Human herpesvirus 5  

HHV-6 Human herpesvirus 6 

HHV-7 Human herpesvirus 7 

HIV           Human immunodeficiency virus 

HSV Herpes simplex virus 

PCR   Polymerase chain reaction 

 pp65 Phosphoprotein 65  

RF Rheumatoid factor 

SCT Stem cell transplantation 

SOT Solid-organ transplantation  

SPSS Statistical Package of Social Sciences 

TLRs 

TMB 

Toll-like receptors 

Tetramethylbenzidine 
 


