J Ayub Med Coll Abbottabad 2011;23(1)

ORIGINAL ARTICLE
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Background: Coronary diseases appear to result from an overbalance between radical-generating,
compared with radical-scavenging systems, a condition called as oxidative stress. Total antioxidant status
(TAS) in human plasma reflects the balance between oxidants and antioxidants in each system. Bilirubin
has been considered an antioxidant, with capacity to remove reactive species of oxygen. Present study
tried to measure the total antioxidant status of first degree relatives of patients with IHD. Study also tried
to evaluate the prognostic role of serum bilirubin in disease prevention or progression. Methods: Seventy
five apparently healthy subjects in age group 20–50 years, comprising equal number of males and
females, who were first degree relatives of ischemic heart disease patients, were included in the study.
Family members were divided on the bases of their numbers, i.e., one family member (Group-A), 2 family
members (Group-B) and more than 3 family members (Group-C). Study was cross sectional and carried
out in a period of 6 months (Jun 2008–Jan 2009). Subjects with letter of consent were taken from general
population. Seventy five healthy age matched people with no history of ischemic heart disease in family
were taken as control. An overnight fasting blood sample was taken. Total antioxidant status was
determined using a commercially available kit. Serum bilirubin was estimated by auto analyzer. Results:
Family history of ischemic heart disease with serum bilirubin showed a significant negative correlation
(p<0.05). But the values of TAS failed to show any significant correlation with the family history. It was
observed that the value of serum bilirubin was decreased significantly (p<0.05) with an increased number
of family members. Total antioxidant status failed to show any significant difference among all the three
groups. Conclusion: Our data demonstrated that reduced serum levels of bilirubin were seen in people
with a higher prevalence of coronary artery disease in the family. The levels of serum bilirubin showed a
downward trend with an increase in number of family members affected with ischemic heart disease.
Present study failed to show a definite association of total antioxidant status with family history of
ischemic heart disease. Additional studies are still necessary on large number of first degree relatives to
confirm and demonstrate the association of these findings with clinical outcomes.
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INTRODUCTION
Ischemic heart disease (IHD), is a disease characterized
by ischemia of the heart muscle, usually due to coronary
artery disease. It is the leading cause of death in most
population of the world. From 1990–2020 deaths due to
cardiovascular diseases (CVD) is expected to rise from
28.4–33.4%.1
Its risk increases due to some non-modifiable
risk factors which are age, sex, family history of IHD
and serum bilirubin levels. IHD in male relatives with
onset at age ≤55 years or female relative with onset at
age of ≤65 is considered as positive family history, the
larger the number of relatives with early onset of IHD or
the younger the age of IHD onset in the relative, the
stronger the predictive value.2
Coronary diseases appear to result from an
overbalance between radical-generating, compared with
radical-scavenging systems, a condition called oxidative
stress.3 Reactive oxygen species (ROS) can damage
endothelial cells in many ways, either directly
orindirectly.4 They can also increase endothelial
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permeability and thereby accelerate the accumulation of
athrogenic factors, such as LDL, in the sub endothelial
cell space.5
Total antioxidant status (TAS) in human
plasma reflects the balance between oxidants and
antioxidants in each system. Oxidative stress has
recently been implicated in the pathogenesis of various
diseases such as diabetes and coronary artery disease.6,7
The TAS is a complex trait reflecting homeostasis of
redox metabolism, which is highly relevant to
pathological processes, including aging, atherosclerosis
etc. It is affected by the relative contributions of each
antioxidant species and the stress of oxidative free
radicals. The measure of TAS does represent a
continuous spectrum in the function of antioxidants and
free radicals in plasma. For a given level of antioxidants
in plasma, increased production of ROS will result in a
reduced TAS level.8
Total serum bilirubin has a strong relationship
with coronary artery lesion types.9 It has a protective
effect on CVD and CVD related diseases.10 Bilirubin has
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been considered an antioxidant, with capacity to remove
reactive species of oxygen. Studies have suggested that
an increased bilirubin level promotes protection against
atherosclerosis. It inhibits the inflammatory response and
the proliferation of vascular smooth muscle cells.11,12
Bilirubin, once considered simply the metabolic end
product of haem degradation, has emerged as a potential
endogenous inhibitor of atherosclerosis.13 Reduced
serum levels of bilirubin were shown to be associated
with a higher prevalence of coronary artery disease
emerging as a new potential risk factor marker.14
Study hypothesizes that oxidative stress and
its subsequent pathological processes are under
significant genetic regulation. In this context, present
study measured the total antioxidant status of first
degree relatives of patients with IHD. Study was also
tried to evaluate the prognostic role of serum bilirubin in
disease prevention or progression.

MATERIAL AND METHODS
Seventy five apparently healthy subjects in age group
20–50 years, comprising equal number of males and
females, who were first degree relatives of ischemic
heart disease patients, were included in the study.
Family members were divided on the bases of their
numbers, i.e., one family member (Group-A), 2 family
members (Group-B) and >3 family members (GroupC). Study was cross sectional and carried out in a period
of 6 months. Subjects were taken from general
population. Seventy five healthy people with no history
of ischemic heart disease in family, matching age and
gender were also studied as a control group. An
inclusion criterion was the first degree relatives patients
with IHD. Patients with diabetes, known hypertension,
smoking, obesity and abnormal lipid profile were
excluded from the study. An over night fasted blood
samples were taken. The plasma was collected and an
aliquot was refrigerated for total antioxidant status using
a commercially available TAS manual kit of Randox
Laboratories UK as a quantitative measure of circulating
antioxidant status. Subjects gave written informed
consent.

RESULTS
Pearson’s coefficient of correlation was applied to
determine the relationship of family history with serum
bilirubin and serum total antioxidant status. Family
history of ischemic heart disease with serum bilirubin
showed a significant negative correlation (p<0.05). But
the values of TAS failed to show any significant
correlation with the family history (Table-1).
First degree relatives were divided into 3
groups. Group A with history of 1 family member
affected from IHD. Group B with history of 2 family
members affected and group C with history of more
than 2 members in family suffering from IHD. It was

observed that the values of serum bilirubin was
decreased significantly (p<0.05) with an increased
number of family members (Group-A vs Group-B and
C). Total antioxidant status failed to show any
significant difference among all the three groups.
Table-1: Pearson’s coefficient of correlation for
family history of ischemic heart disease with serum
bilirubin and serum total antioxidants
History of IHD
vs
serum bilirubin
Groups
-0.243*
Pearson’s Correlation
0.034
Significance 2-tailed
*p<0.05= Significant

History of IHD
vs
total antioxidants
-0.10
0.931

Table-2: Descriptive analysis of serum bilirubin and
total antioxidant status with the incidence of family
history of ischemic heart disease (Mean±SD)

No. of Cases
Serum Bilirubin
TAS

Group A
Group B
(I Family
(2 Family
Member)
Members)
37
32
0.583±0.287* 0.444±0.162
1.409±0.225 1.349±0.220
*p<0.05= Significant

Group C
(>2 Family
Members)
7
0.467±0.197
1.475±0.181

DISCUSSION
Ischemic heart disease (IHD) is becoming a major
health problem world wide. This disease seems to
follow an accelerated course with ischemic events
occurring a decade earlier in Pakistani population as
compared to those reported from developed countries.15
Present study tried to find out the correlation
between family histories of IHD with serum bilirubin.
These parameters were correlated by using Pearsons
correlation formula which found a negative correlation of
serum bilirubin with family history. Our results are in
accord with a study that serum bilirubin has a protective
effect on CVD and CVD-related diseases, and UGT1A1
is the major gene controlling serum bilirubin
concentrations.10 Two studies involving the offspring and
spouses of the original Framingham cohort evaluated the
relationship of bilirubin and the risk of myocardial
infarction in >5000 participants.16,17 Studies reported that
higher bilirubin levels, ∼0.9 mg/dL, were associated
with lowered risk of myocardial infarction and other
cardiovascular disease events compared with individuals
with lower bilirubin levels of 0.5 mg/dL. Another study
have also found lower bilirubin levels associated with
cigarette smoking, adiposity, and a family history of
myocardial infarction.18 A study proved that circulating
bilirubin may function most predominantly in vascular
disease.19 It is stated that higher serum total bilirubin
inhibits the inflammatory response and the proliferation
of vascular smooth muscle cells.11
Oxidative stress plays a critical role in the
development of ischemia/reperfusion injury.20 It is
reported that decrease in TAS could be due to increased
free radical production causing oxidative stress.21
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Present study observed that the values of TAS failed to
show a significant correlation with IHD. These findings
were consistent with previous studies like the study
done in Andhra Pradesh India in 2004, failed to show
any correlation in TAS and family history of IHD in
South Indian population.9 However a study stated, that
oxidative stress should be included as important markers
in the early detection of acute coronary syndrome.22 The
reason of insignificant correlation between oxidative
stress and IHD is explained by number of studies. These
studies reported that increased values of TAS is usually
observed in those first degree relatives who shave
shown a strong history of smoking habits, alcohol use,
sedentary lifestyle, exercise, and dietary fat intake as
well as disease of hypertension and diabetes.7,23–.25 A
study stated that an increased oxidative stress and
vascular inflammation have been observed in patients
with cardiac syndrome X (CSX).13

CONCLUSION
Our data demonstrated that reduced serum levels of
bilirubin were shown to be associated with a higher
prevalence of coronary artery disease emerging as a new
potential risk factor marker. The levels of serum
bilirubin showed a downward trend with an increase in
number of family members affected with ischemic heart
disease. Present study failed to show a definite
association of total antioxidant status with family history
of ischemic heart disease. Additional studies are still
necessary to confirm and demonstrate the association of
these findings with clinical outcomes.

LIMITATIONS
Study was carried out on small number of subjects.
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