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Abstract 

 A common 677 C-T transition (rs1801133) in the MTHFR gene is a well 

identified genetic determinant of hyperhomocysteinemia and there are some 

reports have shown an association between MTHFR gene polymorphism with 

cancer development.  

The aim of this study was to detect the presence of MTHFR polymorphism 

among Sudanese prostate cancer patients by using PCR and explore its relation 

with hypercoagulable state. 

The study is a case control study conducted at Taiba cancer center and 

Khartoum center for oncology in period from June to December 2017, 38 

patients with prostate cancer(diagnosed by histopathology) and 40 healthy 

male(control group)   were enrolled in this study,2.5 ml venous blood was 

collected  after informed consent. RBCS was Hemolysed  by alkaline solution 

(Red Cells lysis buffer) ,then the membranes of WBC were digested by solution 

containing detergent and proteases (White Cells Lysis buffer),then protein was 

precipitated out by saturated NaCL and centrifugation , finally DNA was 

precipitated by absolute ethanol ,washed by 70% ethanol and eluted in 50 µL of  

10 mM Tris-HCl, 1 mM EDTA, pH 8.0 .  

  MTHFR C677T genotype frequencies  were detected by PCR, Five µl of the 

PCR product (ready to load) was electrophoresed on 1.5% agarose gel, and was 

stained with ethedium bromide, 1X TBE buffer was used as a running buffer. 

The Voltage applied to the gel was 100 volt with time duration of 30 minutes. 

50 bp DNA ladder was used as molecular weight marker with each patch of 

samples .Finally, PCR product was demonstrated by gel system. 
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The frequencies of CC and TT genotypes among the patients with prostate 

cancer were 95 % and 5% respectively, and among the control subjects 97.5 %, 

and 2.5%, respectively. 

In conclusion, there was no statistically significant difference in genotypes 

distribution when compered in patients with prostate cancer and control so 

thrombosis for those patients  not  caused by MTHFR gene mutation. 
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 ملخص الذراسة

محدد وراثً ٌنتج  C677T تً  فً الجٌن مٌثٌلٌن رباعً الفولٌت المختزل  الًتعتبر عملٌة التحول سً 

الجٌن   هذا وهنالك بعض التقاريز التي أشارت إلى وجود علاقة  بين الدم فً الهوموسستئٌن فرط عنه

 .وتعدد اشكال تطور مرض  السرطان

لدي  C677T للمٌثٌلٌن رباعى الفولٌت المختزل الانماط الوراثٌةوجود عن  كشفلل تهدف الدراسة  

المرضى السودانٌٌن المصابٌن بسرطان البروستاتا من خلال استخدام تقنٌة مضاعفة الحمض النووي 

  . لاكتشاف علاقتها بحالة تخثر الدم  المرتفع

مركز طٌبة للسرطان، ومركز الخرطوم لعلاج الأورام فً  وٌعتبر البحث حالة دراسٌة تم إجراؤها فً

من المصابٌن  هذه الدراسة ثمانٌة وثلاثون . ضمت7102الفترة من ٌونٌو وحتى دٌسمبر من العام 

شخصا من الأصحاء، وتم إخذ  ن تم تشخٌصهم بشكل صحٌح، واربعون بمرض سرطان البروستاتا الذٌ

افقة المرضى والأصحاء . وتم خلال الدراسة تحلٌل خلاٌا  الدم د موملم بع 7.2عٌنات دم ورٌدٌة تبلغ 

م محلول ٌحتوى على مادة ، ومن ثم تم هضم الأغشٌة الدقٌقة باستخداالحمراء  بإضافة محلول قلوي 

، المشبع   ب البروتٌن بإضافة كلورٌد الصودٌومتم ترسٌ ٌا الدم البٌضاء، بعدها التً تحلل خلا البروتٌاز

وتصفٌتها فً % اٌثان 21ومن ثم غسله ب %الإٌثان 011رسٌب الحمض النووي باستخدام  وأخٌرا تم ت

 .8وجٌنً ذات الرقم الهٌدر TBEل فً محلو مٌكرولٌتر 21وحدة قٌاس 

 باستخدام تقنٌة مضاعفة الحمض النووي C677Tمٌثٌلٌن رباعً الفولٌت المختزل  كُشفت ترددات الجٌن 

 من مادة هلامٌة ممزوجة مع برومٌد الإٌثٌدٌوم %0.2مع  حمض النووي من ال ماٌكرولٌتر 2، وتم دمج 

  فولت لمدة ثلاثون دقٌقة .تم قٌاس الاوزان الجزٌئٌة  للعٌنات  بواسطة 011توصٌل تٌار كهربائً  ، تم

 بٌس بٌر 21طوله  لادر

بٌن المرضى  اظهرت نتائج التحلٌل الاحصائً ان نسب تكرار الانماط الوراثٌة) سً سً(  )وتً تً (

% علً التوالً أي  لا ٌوجد فرق ذو 7.2% و52صحاء % على التوالً ونسب التكرار للأ2% و 52

دلالة احصائٌة فً انتشار هذه الانماط الوراثٌة بٌن مجموعتً الدراسة )المرضى المصابٌن بسرطان 

علاقه جٌنٌه وانما  البروستاتا والاشخاص الاصحاء( وبالتالً حدوث التجلط فً هؤلاء المرضى لٌس له

 . ٌحدث لأسباب اخرى



vii 
 

Table of Contents 

NO Subjects Page.NO 

 I الآية 

 Dedication II 

 Acknowledgement III 

 Abstract IV 

 VI ملخص الذراسة 

 Table of Contents VII 

 List of tables XI 

 List of figures XII 

  List of abbreviations XIII 

 Chapter One 

Introduction and Literature Review 

 

1.1 Introduction 1 

1.2 Literature review 3 

1.2.1 Thrombophilia 3 

1.2.1.1 The risk factor for thrombophilia 3 

1.2.1.1.1 Heritable thrombophilia 3 

1.2.1.1.2 Acquired thrombophilia 4 

1.2.1.2 Investigation of thrombophilia 5 

1.2.1.3 Management  of thrombophilia 5 

1.2.1.4 Hyperhomocysteinemia 6 

1.2.1.5 MTHFR  C677T polymorphism influence thrombosis  7 

1.2.1.6 Deep Venous  thrombosis and pulmonary  embolism 7 

1.2.1.7 Signs and symptoms of DVT and PE 8 

1.2.1.8 Venous thromboembolism and cancer 9 

1.2.1.9  Prophylaxis and treatment of venous 10 



viii 
 

thromboembolism in cancer patients 

 

1.2.1.10 MTHFR and methylation 10 

1.2.1.11 MTHFR  C677T polymorphism and cancer 11 

1.2.2 Prostate gland 12 

1.2.2.1 Location  12 

1.2.2.2 Structure 12 

1.2.2.3 Surgical lobes 12 

1.2.2.4 Histological structure 15 

1.2.2.5 Clinical significance  16 

1.2.2.5.1 Prostatitis 16 

1.2.2.5.1.1 Acute bacterial  prostatitis 16 

1.2.2.5.1.2 Chronic prostatitis 16 

1.2.2.5.2 Benign prostatic hyper plasia (BPH) 17 

1.2.2.5.3 Carcinoma of the prostate 17 

1.2.2.5.3.1 Morphology  17 

1.2.2.5.3.2 Clinical feature 18 

1.2.2.5.3.3 Epidemiology 18 

1.2.2.5.3.4 Causes 19 

1.2.2.5.3.4.1 Hormonal factor 19 

1.2.2.5.3.4.2 Genetic factors 19 

1.2.2.5.3.4.3 Environmental Factors 20 

1.2.2.5.3.5 Diagnosis of prostate cancer 20 

1.1.2.5.3.5.1 PSA values 21 

1.2.2.5.3.5.2 Digital rectal examination (DRE) 21 

1.2.2.5.3.5.3 Prostate biopsy 21 

1.2.2.5.3.5.4 Gleason grade 22 



ix 
 

1.2.2.5.3.5.5 Magnetic resonance imaging MRI and Computed 

tomography CT 

22 

1.2.2.5.3.5.6 Bone scan 22 

1.2.2.5.3.5.7 Positron emission tomography PET 22 

1.2.2.5.3.6 Staging of prostate cancer 22 

1.2.3 MTHFRC677T polymorphism and prostate cancer 23 

1.3 Previous Studies 25 

1.4 Rationale and objectives 26 

1.4.1 Rationale 26 

1.4.2 Objectives 27 

1.4.2.1 General objective 27 

1.4.2.2 Specific objectives 27 

 Chapter Two 

Materials and Methods 

 

2.1 Study design 28 

2.2 Study area and period 28 

2.3 Study population 28 

2.3.1 Inclusion criteria 28 

2.4 Sample size 28 

2.5 Ethical consideration 28 

2.6 Data collection 28 

2.7 Sample collection 28 

2.8 Methodology 29 

2.8.1 DNA extraction by salting out method 29 

2.8.1.1 Procedure  29 

2.8.2 Determination of DNA quality and purity 29 

2.8.3 Detection of MTHFR C677T polymorphism 30 



x 
 

2.8.4 Demonstration of PCR product 31 

2.9 Data analysis 31 

 Chapter Three 

The Results 

 

3 Results 32 

 Chapter Four 

Discussion, Conclusion and Recommendations 

 

4.1 Discussion 33 

4.2 Conclusion 34 

4.3 Recommendations 35 

 References 36 

 Appendixes 40 

 

 

 

 

 

 

 

 

 

 



xi 
 

List of Tables 

Table No Title Page No 

 2.1 Primer sequence 30 

2.2 PCR cycle 30 

 2.3 Master mix tube 31 

 3.1 Genotypes distribution in study groups 32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

List of Figures 

Figure No Title Page No 

 1.1 Prostate gland 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 
 

List of Abbreviations 

APC Activated protein C 

APTT Activated partial thromboplastin time 

BPH Benign prostatic hyperplasia 

CT Computerized tomography 

DNA Deoxyribonucleic acid 

DRE Digital rectal examination 

DHT      Dihydrotestosteron 

DVT      Deep venous thrombosis 

EDTA Ethylin diamin tetra acetic acid 

FVL       Factor five ledein 

FDA Food and drug administration 

LAC        Lupus anticoagulant  

LMWH   Low molecular weight heparin 

MTHFR   Methylene tetra hydrofolate reductase  

MRI        Magnetic resonance imaging 

PCR       Polymerase chain reaction 

PET      Positron emission tomography 

PNH      Paroxysmal nocturnal haemogolbinurea 

PSA     Prostatic specific antigen 

PT      Prothrombin time 

PTS     Post thrombotic syndrome 

RCLB Red cell  lysis buffer 

SAM   S adenosyl methionine 



xiv 
 

SDS   Sodium dodecyl sulfate  

TNM   Tumor nodes metastasis 

UFH Unfractionated heparin 

VTE Venous thromboembolism 

WCLB White cell lysis buffer 

 


