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Abstract:

Background: Diabetes mellitus and hypertension are
complexes diseases result from inter reaction of different of
predisposing factors.

Aim: to evaluate the role of Beta Fibrinogen Gene 455G/A
polymorphism in Sudanese patients with type 2 diabetic hypertensive
patients.

Methods: A total of 300 Sudanese patients with type 2 diabetic
hypertensive were evaluated. FGB -455 G/A genotypes were
determined by polymerase chain reaction with restrictive enzyme Hae
111

Results: The frequency of the A allele in Sudanese with type 2
diabetic hypertension patients was 62.3% and G allele was 32.7 %.
However, the frequency of the -455G /A polymorphism was 14% .The A
A allele more prevalent among case and control groups.

Conclusion: 455 G/A allele present in Sudanese patients
with type 2 diabetic hypertensive but not in control group and may
affected in some demographic data.
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INTRODUCTION:

Diabetes mellitus (DM) is metabolic disorders characterized by
chronic hyperglycemia due to disturbance of carbohydrates, fats
and protein metabolism associated with absolute or relative
deficiencies in insulin or insulin action or both @.Over 170
million people worldwide and about 1.9-7.0% of African
population were affected @,

Diabetes has three main types, type 1 diabetes mellitus,
which is called (Insulin Dependent Diabetes Mellitus).Type 2
diabetes mellitus, which is called (Non Insulin Dependent
Diabetes Mellitus) and gestational diabetes which is classified
as type two diabetes mellitus ©®. The long term affects and
complications of diabetes include progressive development of
retinopathy, nephropathy and neuropathy with micro vascular
and macro vascular diseases. Macro vascular disorder such as
atherosclerosis are recognized as major causes of mortality in
the diabetic population ,and are implicated in circulatory
disturbances that are seen in diabetes. The circulatory
disturbance in platelets count and activity coagulopathy,
fibrinolytic aberration, haemorrlogical factors and change in
endothelial metabolism. Many studies have shown that DM
cause hypercoagulable state®. The prevalence of DM in the
Sudan, as in many other low-income countries, is increasing to
epidemic proportions, leading to the emergence of a public
health problem of major socio-economic impact. Type 2 DM in
Sudan is common among the adult population of northern
Sudan and prevalence of type 1 DM was estimated at 0.1 %
among school children7-14 years of age ®.Hypertension is
sustained high blood pressure (>140/90mmHg)®. When
hypertension coexists with overt diabetes, which is commonly
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does, the risk for cardiovascular disease, including
nephropathy, is raised two fold. Improved control of blood
pressure in diabetic patients has been shown to be effective in
reducing the risk of cardiovascular complications @,
Polymorphisms of the beta-fibrinogen gene including the beta-
455 Guanine/Adenine polymorphism, which 1is especially
involved in the rate-limiting steps of the formation of the beta -
chain have been shown to be closely related to elevation of the
plasma fibrinogen level. Several studies have suggested that
the -455 Guanine/Adenine polymorphism is associated with an
elevated plasma fibrinogen concentration ®. Beta-fibrinogen
455 G/A polymorphism is a gene mutation that may lead to
alterations in the activity of fibrinogen. Previous study revealed
the increased fibrinogen activity in the presence of homozygote
Adenine /Adenine allele ®.Homozygote of the A allele of the
fibrinogen beta -455 -G>A gene polymorphism, which is caused
by a Guanine -to-Adenine substitution at position -455 in the 5,
promoter region of the fibrinogen beta gene, show higher
plasma fibrinogen levels than subjects with the GG genotype.
Elevated plasma fibrinogen concentrations have been
associated with increased plasma viscosity and platelet
aggregability and, thus, may contribute to vascular disease 19,
The risk of venous thromboembolism appears to be elevated in
both type 1 and type 2 diabetic patients @Y, Increased
thrombin generation and higher concentration of procoagulant
cell-derived circulating micro particles in patients with type 2
diabetes suggest that hyper coagulability may play an
Important pathogenic role in the increased frequency of venous
thromboembolism@?. Diabetic foot gangrene results from
peripheral arterial disease with or without foot sepsis. It is
associated with excess mortality, although venous thrombosis
has been reported in association with gangrene (3. Evidence
also links haemostatic variables to the future risk of myocardial
infarction and stroke. So far, a variety of markers of a
procoagulatory tendency e.g. elevated fibrinogen, coagulation
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factor VII,von Willebrand factor, platelet hyper aggregation,
and plasma levels of D-dimer@4 .

It was determined that the increased A/A allele is
associated with increased cardiovascular events and increased
prevalence of lacunar infarct in brain @9, This study to detect
beta fibrinogen gene 455G/A polymorphism in Sudanese with
type 2 diabetic hypertensive patients.

MATERIALS AND METHODS:

Subjects:

This was a descriptive study conducted on Sudanese with type
2 diabetic hypertensive patients and were done in Khartoum
teaching hospital in Khartoum state during the time period
from January 2014 to April 2016. The Demographic data
(Number, age, gender, duration of disease, type of treatment,
dosage of therapy and presence or absence of other diseases)
were collected through questionnaire. The study was included
(300) of Sudanese type 2 diabetic hypertensive patients and
(100) non diabetic non hypertensive individual as controls.
Diabetic patients without hypertension or with type 1 Diabetes
Mellitus were e excluded. The objectives of the study were
explained at the beginning to all individual under study.
Written consent was obtained from each participant in the
study. An interview with subjects was conducted to obtain the
clinical data, questionnaire including informative data
(Number, age, gender, duration of disease, type of treatment,
and presence or absence of other diseases.)

Genotype determination:-

DNA extraction: Blood will be collected in tubes containing
EDTA at baseline, centrifuge to collect leukocytes and store at -
80 until use. DNA was extracted using the Vivantis DNA blood
kits (Malasia) according to manufacture instructions.
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Genotyping:

Beta fibrinogen 455 G/A gene poly morphism (rs1800790) was
detected using PCR-RFLP method. As a negative control, PCR
mix without DNA sample was used to ensure contamination
free P C R product. The polymerase chain reaction (PCR)
primers for DNA -fragments in the promoter region of the
fibrinogen gene -455 G/A polymorphism were forward, 5-
AGGGTCTTTCTGATGTGT-3 and the reverse 5-
AAGTTAGGGCACTCCTCA-3. PCR  amplification  was
performed with a 50-uL reaction volume containing 1 pL of
DNA template, 1 pL of each of the sense and antisense primers,
4 pL of deoxynucleotide triphosphate, 5 pL of MgCl2, and 0.5
pL of AmpliTag GoldTM polymerase. The amplification
conditions were as follows :an initial denaturing step at 96 C°
for 7 min, followed by 35 amplification cycles of denaturation at
94 Cfor 30 sec, annealing at 55 C for 30 sec, and extension at 72
CO for 30 sec, and a final extension step of 72C° for 10 min. PCR
products were electrophoresed on a 2% agarose gel, and the
amplified genomic DNA fragments were extracted from the
agarose gel After 45 pL of amplified PCR products was mixed
with 5 U of restrictive enzyme Hae III and buffer, they were
allowed to react at 37C° for one hour. The final product was
electrophoresed on a 1.2% gel containing Ethedium Bromide,
and its genotypes were analyzed using a UV transilluminator.

Restrictions Enzyme digestion:

The PCR products were digested with Haelll restriction
endonuclease (Vivantis Company, Malaysia) and subjected to
electrophoresis on a 1.2% agarose gel. Bands were visualized
with ethidium bromide staining under ultraviolet light. The
PCR product of -455A allele was not cleaved by Haelll
generating a 336-bp band, whereas the PCR product of -455G
allele was cleaved by the enzyme generating 215 and 121-bp
fragments [2] (Fig. 2). The G/A heterozygote generate three
bands: 336, 215, and 121-bp bands.

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 6/ September 2016
5168



Adil Abd Rhman Eissa Ahmed, Fathelrhman Mahdi Gameel, Ammar M. Ismaeel-
Detection of Beta Fibrinogen Gene 455G/A Polymorphism in Sudanese with
Type 2 Diabetic Hypertensive patients

The data of this study will be analyzed by SPSS computer
program version 16.0 software to calculate means, standard
deviation and probability value (P.value) of parameters of
fibrinogen level, D-dimer and fibrin degradation product for
case and control and numbers. Independent T. test will be used
to analysed data and then results. Age, duration of disease, and
dosage of therapy will be classified into three groups by One
Way ANOVA. Qui square I will be used to place frequencies of
each alleles to each group.

RESULTS:-

Patients’ characteristics

A total of 400 participants were included; the number of female
patients was significantly higher than male patients. However,
female sex predominated in the control group. The mean age
was b5 years. Age of patients was significantly higher
compared with the other control groups. All risk factors for
patients were significantly when compared with controls (Table
1).

Restriction enzyme Haelll digest P.C.R product to
three alleles-455 A/A |, 455G/G and 455G/A.

Lane 1 marker ladder 100, 200,300,400, 500 basepairs; lane 2
G/G genotype (215, 121bp); lane 3, A/A genotype(336bp);
lane 6, G/A genotype(336,215,121 b p); lane 4 and 5 negative
control.

Figure (1)
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Table 1: Risk factors detected in the case and control groups

Risk Factors Case control P value
Age

Range (Years) (38-55) (56-72) (73-90) (38-55) (56-72) (73-90) <0.00
Number 129 163 8 91 9 1

Sex [ N ( %)]

Male 92 (32) 40 (10) > (.08
Female 208(52) 60(15)

Hypertension [ N ( %)]

Essential 296(74) 0 <0.02
Secondary 4(1) 2

Retinopathy [ N ( %)] 112(28) 5 < 0.00
Nephropathy[ N ( %)] 12(3) 3 <0.01
Neuropathy [ N ( %)] 40(10) 0 <0.04
Others Diseases [ N ( %)]

Athero scorlosis 4 (1) 0 <0.00
Thyroid 4(1) 0 <0.05

Case: Sudanese with type 2 diabetic hypertensive patients. P < 0.05,
significant, P > 0.05, insignificant. Control group; Sudanese non diabetic non
hypertensive individual.

Table 2: Genotypic distribution of fibrinogen -455G/A polymorphism
in different studied groups

Genotype Frequencies Case Control Pvalue
(N=300) [N (%)] (N=100) [N (%)]
A/A 187 (47) 63(15) 0.00
G/G 71(18) 37(9) 0.02
G/A 42(10) 0(0) 0.01

A: Adinine; G:Guadinine

Table 3: Allele frequencies of fibrinogen -455G/A polymorphism in different
studied groups

Allele Frequencies Case Control P value
(N=300) [N (%)] (N=100) [N (%)]
A 416(69) 127(64) 0.00
G 73(36) 184(30) 0.00
DISCUSSION:-

Present study used PCR—-RFLP to evaluate the role of -455G/A
fibrinogen polymorphism (rs1800790) in the occurrence of type
2 diabetic hypertensive  Sudanese patients referred to
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Khartoum Teaching hospital in Khartoum State were
compared with controls. As expected, the classic risk factors for
type 2diabetic hypertensive were significantly more common in
the study group. Similar to other studied populations, Sudanese
patients showed more prevalence of the AA genotype followed
by the GG, and the least common was GA genotype [2]. This is
in agreement with the study by Lam KS, et al. 3 | who did
found difference between control individuals and patients, AA
genotype frequency were found in diabetic patients with heart
disease (p < 0.05 and p < 0.005, respectively vs unaffected
patients). However, in our study, AA genotype and allele A
frequency were more common among the case and control
groups, raising the question about the protective role of the A
allele previously .This is in agreement with the study by
Kessler C, et al. @7, he was found homozygosity for the A allele
was more common in patients with CVD resulting from large-
vessel disease. These data demonstrate that the AA genotype of
the beta-fibrinogen G/A-455 polymorphism occur significantly
more frequently in patients with CVD resulting from stenosis of
large, brain-supplying vessels.

CONCLUSION:

The AA genotype and A allele of fibrinogen -455 gene
polymorphism may confer some protection against cardiac
disease, whereas GG and GA genotype may be less common
Sudanese with type 2 diabetic hypertensive patients. However,
further studies on larger scale and multicenter are needed.

REFERENCES:
1 Charles FA. Endocrinology in Myo-internal Medicine
Bored Review. B.S.P. mllhouse O. E, Learn MSeds Third
Edition Rovan, lippoient(2008) page:187-278.

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 6/ September 2016
5171



Adil Abd Rhman Eissa Ahmed, Fathelrhman Mahdi Gameel, Ammar M. Ismaeel-
Detection of Beta Fibrinogen Gene 455G/A Polymorphism in Sudanese with

Type 2 Diabetic Hypertensive patients

2

Santagida PL, Balian C, Hunt d, Marrison k , Gerstin H
Rania P, Booker Yazidi H. "Diagnosis, Prognosis and
Treatment of Impaired Glucose Tolerance and Fasting
Glucose “Summary Evidence Report /Technology
Assessment,No128,Agency for Health Care Research
and Quality (2002); 32-35.12.

Nathan DM, Cleary PA, Backlund Jy, Intensive diabetes
treatment and cardiovascular disease in patient with
type 1 diabetes The new England journal of Medicine
(2005) :353-65.

Alvin CP, Bernrdwald E, Fauce AS, Kasper DL, Hveser
SL, Longo DL Jambon JL: Heinson (eds) Diabetes in
Principle of internal medicine,15 edition U.S.A. New
York, Megron hill, (2001), p (2109-2138).

Abdelgadir M, Elbagir M, Eltom M, Berne C, Ahren B
(2004). Reduced leptin concentrations metabolism in
subjects with type 2 diabetes mellitus in Sudan (2004);
51(3):304-6.

Pickering T (2005). Recommendations for blood pressure
measurement in humans and experimental animals.
Part 1. Hypertension (2005). 45: 142-161.

Hansson LZanchetti A, Carruthers SG, Dahloéf B,
Elmfeldt D, Julius S Effect of intensive blood-pressure
lowering and low-dose aspirin in patients with
hypertension: principal results of the hypertension
optimal treatment (HOT) randomised trial. Lancet
(1998); 351: 1755 1762.

Maumus S, Marie B, Vincent-Viry M, Siest G,Visvikis-
Siest S. Analysis of the effect of multiple genetic
variants of cardiovascular disease risk on insulin
concentration variability in healthy adults of the
STANISLAS cohort. The role of FGB -455 G/A
polymorphism. Atherosclerosis; ( 2007). 191:369-376.
Folsom ARAleksic N, Ahn C Boerwinkle E, Wu KK. B-
Fibrinogen gene —455G/A polymorphism and coronary

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 6 / September 2016

5172



Adil Abd Rhman Eissa Ahmed, Fathelrhman Mahdi Gameel, Ammar M. Ismaeel-
Detection of Beta Fibrinogen Gene 455G/A Polymorphism in Sudanese with

Type 2 Diabetic Hypertensive patients

10

11

12

13

14

15

16

17

heart disease incidence: the Atherosclerosis Risk in
Communities (ARIC) study. Ann Epidemiol; (2001)11:
166-70.

Humphries SE Ye S, Talmud P. European
Atherosclerosis Research  Study (EARS) Group.
European Atherosclerosis Research Study: genotype at
the fibrinogen locus (G-455-A beta-gene) is associated
with differences in plasma fibrinogen levels in young
men and women from different regions in FEurope.
Evidence for gender-genotype-environment interaction.
Arterioscler Thromb Vasc Biol; (1995)15:96 —104.
Petrauskiene VFalk M, Waernbau I (2005). The risk of
venous thromboembolism i1s markedly elevated in
patients with diabetes. Diabetologia.; 48:1017-1021.
Tripodi A, Branchi A, Chantarangkul V (2011).
Hypercoagulability in patients with type 2 diabetes
mellitus detected by a thrombin generation assay. </
Thromb Thrombolysis; 31:165-172.

Moulik PK Mtonga R, Gill GV, (2003): Amputation and
mortality in New-onset diabetic foot ulcers y aetiology.
Diabetes Care. 26: 491-494.

Shetty R, Seddighzadeh A, Piazza G, Goldhaber SZ
Chronic obstructive pulmonary disease and deep vein
thrombosis: a prevalent combination. J Thromb
Thrombolysis.;26:35-40

Martiskainen M, Pohjasvaara T, Mikkelsson J, Mantyla
R, Kunnas T, Laippala P. Fibrinogen Gene Promoter -
455 A Allele as a risk factor for lacunar stroke. Stroke;
(2003) 34: 886-9.

Lam KS, Ma OC, Wat NM, Chan LC, Janus ED.
Diabetologia. 1999 Oct; 42(10):1250-3.

Kessler C, Spitzer C, Stauske D, Mende S, Stadlmiiller
J, Walther R, Rettig RArterioscler Thromb Vasc Biol.
1997 Nov;17(11):2880-4.

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 6 / September 2016

5173



