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Abstract

Coronary Heart Disease (CHD) is a complex diseatie hoth environmental
and genetic determinants. The aim of this studytewassess the presence of FGB-
455 G/A and prothrombin 20210 G/A polymorphismsGHD Egyptian patients
and to correlate the co-exsistance of both polymsms with the clinical and
laboratory data of the patients. Thirty adult patise with angiographically
documented CHD from National Heart Institute, seched for elective coronary
artery bypass graft surgery (CABG) were includethis study and compared with
thirty age and sex matched healthy individuals. DMAas extracted from
peripheral blood and identification of FGB-455 grdthrombin 20210 genotypes
was done. Fibrinogen 455 locus showed 3 polymonphi€sG, GA & AA), while
prothrombin 20210 locus showed 2 polymorphisms (&&A). The genotype
distribution and frequency of mutated alleles inthbpolymorphisms showed no
significant difference between patients and corgrolips (P > 0.05). Accordingly,
none of the polymorphisms can be accused as daastr for CHD in the studied
Egyptian patients. The co-exsistance of FGB-455 &id prothrombin 20210 G/A
Is not reported in the studied Egyptian subjectd aan not be considered

implicated in the occurrence of CHD.
Key words

Coronary Heart Disease, Thrombosis, Fibrinogen-@5A gene polymorphism,
Prothrombin 20210 G/A gene polymorphism and Myorddafarction.
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Cardiovascular diseases (CVDs) refer to the cldssligeases that
involve the heart and/or blood vessels (arteriaeb\ains). Most countries
face high and increasing rates of cardiovasculsgaties. One of the most
dangerous CVDs is the Coronary heart disease (CHHEX)kills more
Americans than cancer (1, 2).

CHD is a complex disease with both environmentatl aenetic
determinants. Many risk factors are incorporatedhsas hypertension,
hyper-cholesterolemia, diabetes mellitus, obesityhealthy diet, protein C
deficiency, protein S deficiency, antithrombin deficiency, elevated
clotting factors VIII, 1X, Xl and elevated fibrin@g. In addition, a positive
family history is a strong independent risk fadtmrCHD (3).

The development of CHD and myocardial infarctionl)Nhvolves
hyperplasia of arterial smooth muscles, the preseoic fatty streaks,
atheroma formation, plague rupture, thrombus foionatand vessel
occlusion. The presence of a first- degree relatitk MI was found to be
associated with seven fold increased risk for NI Mso it was found that
among the underlying causes of CHD, the blood claéign system is
thought to determine the onset of MI through it¢eren blood clots
formation (5).

The coagulation cascade is a series of reactionghich a zymogen
(inactive enzyme precursor) and its glycoproteirfamor are activated to
become active components that then catalyze thé ms&ction in the
cascade, ultimately resulting in cross-linked fib very important step in
thrombus formation is prothrombin conversion tamthbin which converts
fibrinogen to fibrin (6).

Fibrinogen is a protein that is composed of alpheta & gamma

polypeptide chains and plays a key role in bloaatticlg. It is a sticky,



fibrous coagulant in the blood that appears toiBaantly increase the risk
of experiencing one of the leading causes of daath disability, either
stroke or Ml (7). Patients with CHD tended to hawgher fibrinogen levels
than those without the disease (8).The percentatityrirate jumped by
over seven-fold in those with the highest fibrinmdevels, compared to
those with the lowest levels (1).

The 3 polypeptide chains of fibrinogem 3, andy chains), are encoded
by 3 different genes clustered on chromosome Zegion 28. In vitro
studies have suggested tlfathain synthesis limits the rate of production
of mature fibrinogen. Thus, most studies focus ba association of
polymorphisms in the fibrinogeprchain (FGB) gene with MI. The FGB -
455 G/A promoter polymorphism was found to be asded with
increased plasma fibrinogen levels, but the rolhefFGB polymorphisms
as a risk factor of Ml has been debated (9).

Another component of the coagulation cascadeathpymbin which is
a bloodclotting protein needed to form fibrin. It is alsalled factor Il. A
common point mutation in the 3'-untranslated regabrthe prothrombin
gene (20210 G/A) has been reported to be assoaatiectlevated plasma
prothrombin levels, making the blood more likedyclot and increasing the
risk for venous thrombosis by 3 to 5 folds. Thutgration has been paid to
investigate whether there is a relationship betwbhahmutation and CHD
and Ml (10).



Aim of work

1. To assess the frequency of FGB -455 G/A polymmem and its
association with CHD in the Egyptian patients.

2. To assess the frequency of prothrombin 20210 g&¥xmorphism and
its association with CHD in the Egyptian patients.

3. To correlate the co-exsistance of both polymismpk with the clinical
and biochemical data of the CHD patients.



Coronary circulation is the circulation of bloodtime blood vessels of
the heart muscle. Although blood fills the chamlmrthe heart, the muscle
tissue of the heart (the myocardium) is so thickt th requires coronary
blood vessels to deliver blood deep into it. Thesseds that deliver
oxygenated blood to the myocardium are known asraoy arteries. The
vessels that remove the deoxygenated blood fromh#set muscle are

known as coronary veins (11, 12).

The coronary arteries that run on the surface eftbart are called
epicardial coronary arteries. These arteries, wheadthy, are capable of
autoregulation to maintain coronary blood flowetdls appropriate to the
needs of the heart muscle (12, 13). These relgtimalrow vessels are
commonly affected by atherosclerosis and can bedolmeked, causing
angina or a heart attack (14). The arteries that deep within the
myocardium are referred to as subendocardial coyargeries (13) (figure
1).

Anatomy and Classification of coronary arteries

The coronary arteries are classified as "end atoui”, since they
represent the only source of blood supply to thecaydium i.e. there is
very little redundant blood supply, which is whybtikage of these vessels
can be so critical (13, 14). The exact anatomyhef myocardial blood
supply system varies considerably from person tegre A full evaluation
of the coronary arteries requires cardiac catleggan or CT coronary

angiography (15).

In general there are two main coronary arteridsaled right (figure 1),
both of these arteries originate from the beginnfrapt) of the aorta,
immediately above the aortic valve. The left corgnartery originates



from the left aortic sinus, while the right coropartery originates from the
right aortic sinus (13).

Four percent (4%) of people have a third, the pmsteoronary artery.

In rare cases, a person will have one coronaryyati@t runs around the
root of the aorta (13, 15).
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Figure [1] The heart and coronary arteries (13).

Occasionally, a coronary artery may exist as a oskructure (i.e.
there are two arteries, parallel to each otherrevieedinarily there would

be one). The artery that gives origin for the poestedescending artery
(PDA) determines the coronary dominance (11).



Coronary dominance

- If the posterior descending artery (PDA) origindtesn the right coronary

artery (RCA), the coronary circulation can be dleess as "right-

dominant".

- If the posterior descending artery (PDA) originatesm the circumflex

artery (CX), a branch of the left coronary artahg coronary circulation
can be classified as "left-dominant".

If the posterior descending artery (PDA) originatesm both the right
coronary artery and the circumflex artery, the oary circulation can be

classified as "co-dominant".

Approximately 70% of the general populations agltidominant, 20% are
co-dominant, and 10% are left-dominant (11). Blmsugbply to different

cardiac regions is shown in (table 1).

Table [1] Blood supply of important cardiac regions(14).

Anatomic Region of the Coronary Artery most likely associated
Heart

Inferior Right coronary

Anteroseptal Left anterior descending

Anteroapical Left anterior descending (distal)

Anterolateral Circumflex

Posterior Right coronary artery

Physiology of coronary flow

During contraction of the ventricular myocardiumyg®le), the
subendocardial coronary vessels (the vesselsithat #the myocardium) are
compressed due to the high intraventricular pressitowever, the

epicardial coronary vessels (the vessels that lmmgathe outer surface of



