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To STUDY THE ROLE OF SERUM BILIURBIN AND LIPOPROTEINS IN
PREDICTION OF ISCHEMIC HEART DISEASE

Rukhshan Khurshid, Gul-e-Raana, Muhammad Mustansar and Asima Malik

Objective: To determine if serum bilirubin, when combined with various risk factors like lipid and
lipoprotein predicts ischemic heart disease (IHD).

Material & Methods: Hundred patients with IHD were included in the study from in and out
patient departments of Medicine. 25 normal subjects were studied as controls. The traditional risk
factors like cholesterol, high-density lipoprotein cholesterol (HDL-C), cholesterol/HDL-C ratios,
triglycerides as well as serum bilirubin, albumin and creatinine were determined by standard
methods. Besides, age, cigarette smoking, and systolic blood pressure were also recorded.
Results: It was observed that the bilirubin is negatively correlated with hemoglobin, albumin,
HDL and LDL-cholesterol. On the other hand a direct correlation with total lipid, cholesterol and
ratio of cholesterol/HDL-cholesterol is also observed. High level of serum creatinine level was
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also found in the patients as compared to normal subjects.
Conclusion: No definite relationship between serum bilirubin and IHD was observed.

Introduction

Bilirubin and albumin may act as antioxidants. Their
circulating levels are lower in patients with ischemic
heart disease (IHD) and could be further reduced by
more extensive atherosclerosis, i.e. peripheral
vascular disease.

Circulating bilirubin is considered to protect human
tissues from peroxidation of organic compounds,
lipids and thus inhibiting foam cell formation in the
arterial wall.” Low bilirubin was associated with
several cardiovascular risk factors, in particular
vascular aging, smoking, low concentrations of
high-density lipoprotein cholesterol, low forced
expiratory volume and low serum albumin.’

Low bilirubin level in blood may prove to be a
significant marker for the evaluation of the general
anti-oxidant status of the human organism.
Mechanisms that give rise to this phenomenon are
probably diverse and not well-studied yet. Processes
of the formation of free oxygen and peroxide
radicals are known to take place in numerous
pathological conditions." The effects of serum
bilirubin on blood lipids and lipoproteins in a
number of patients were investigated by a group of
workers.” The findings were that total cholesterol
(TC) and low-density lipoprotein-cholesterol (LDL-
C) were negatively correlated with total bilirubin and
direct bilirubin. Their results indicate that bilirubin
affects metabolism of lipoproteins and the low level
of serum bilirubin is a new risk factor for coronary
heart disease. This parameter may, alone or in

combination with other factors, make it possible to
distinguish individuals with a risk of CAD.’

It was found' that elevated serum creatinine has been
associated with increased mortality in hypertensive
persons, the elderly, and patients with myocardial
infarction or stroke in whom cardiovascular disease is
the major cause of death.

Present study tried to find out the role of serum
bilirubin in prediction of ischemic heart disease when
combined with risk factors like lipid and lipoprotein.

Material & Methods

Hundred patients with IHD were included in the
study. Patients were taken from in and out patient
departments of Medicine. 25 normal subjects were
studied as controls.

The traditional risk factors like cholesterol, high-
density lipoprotein cholesterol (HDL-C),
cholesterol/HDL-C ratios, triglycerides as well as
serum bilirubin, albumin and creatinine were
determined by standard methods. Besides, age,
cigarette smoking, and systolic blood pressure were
also recorded.

Table-1: Variation in physical parameters.

Parameters Mean+SD

Mean age 46.7£2.17 yrs

Mean blood pressure 100/65+3.4/1.6 mmHg
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Table-2: Variation in bilirubin and other biochemic-
al parameters in serum of patients and their controls
(No of cases in parenthesis and values are in mean +
s.e.m).

Parameters Patients (100) Control subjects (25)

Bilirubin (mg/dl) 0.94+0.06 0.42+0.04
Creatinine (mg/dl) 1.9+0.81** 0.78+0.03
Albumin (mg/dl) 3.3+0.08** 4.65+0.02
Cholesterol (mg/dl) 254.6+14.8** 185.0+5.9
HDL-Chol (mg/dl)  37.56+0.53** 53.56+0.59
LDL-Chol (mg/dl) 130.56+7.31 141.8745.52
Ratio of Chol/HDL-Chol 6.77 5.38
Triglyceride (mg/dl) 113.5£4.6 125.25+12.83

**p<0.01=Highly significant difference

Results

Table 1 shows that the mean age of patients was 46
years. Among these 50% were smokers and their
mean blood pressure was 100/65 mmHg.
Assessment of biochemical parameters is tabulated
in Table 2. Level of bilirubin was increased in
patients as compared to normal subjects but this
shows no significant difference. In case of creatinine
and albumin, level of creatinine was significantly
increased in patients (p<0.01) whereas the level of
albumin was significantly decreased (p<<0.01) in
patients as compared to the normal subjects. Among
lipid profile.

It was observed that the levels of serum cholesterol
and total lipid were increased in patients. A highly
significant difference (p<<0.01) was observed in case
of serum cholesterol. Level of HDI.-chol, L.DI.-
chol and triglyceride were decreased in patients as
compared to control subjects but significant
difference (p<<0.01) was only observed in case of
HDL-cholesterol. On the other hand ratio of
cholesterol/HDL-cholesterol was increased in
patients as compared to control subjects.

Discussion

Many risk factors for IHD have been identified.
Recently an association between low concentration
of serum bilirubin and increased risk of IHD has
been reported. It was also observed that bilirubin
may affect lipoproteins. However, information on
this topic remains scarce.

Results of present study indicate that the bilirubin is

negatively correlated with hemoglobin, albumin,
HDL and LDL-cholesterol. A study observed
significantly higher total cholesterol and triglyceride
levels and lower high-density lipoprotein cholesterol
(HDL-C) levels in the AMI patients. The bilirubin
and albumin were lower in AMI patients than
controls."Another study provided substantial
evidence that serum bilirubin may play a protective
role in peripheral arterial disease as well as ischaemic
heart disease.” It was reported” that bilirubin is a
potent antioxidant generated intra-cellularly during
the degradation of heme by enzyme heme-oxygenase.
Increased heme oxygenase activity was associated
with enhanced tissue bilirubin content and can
increase rate of bilirubin release. Bilirubin may
provide cardioprotection against reperfusion injury.
On the other hand a direct correlation with total lipid,
cholesterol and ratio of cholesterol/HDL-
cholesterol is also observed. It was suggested' that
serum bilirubin may be combined with LDL-
C/HDL-C ratios, cholesterol/HDL-C ratios,
cholesterol, or with various apolipoproteins to
improve the prediction of CAD. Another group”
found that bilirubin affects metabolism of
lipoproteins and the low level of serum bilirubin is a
new risk factor for coronary heart disease.

High level of serum creatinine level was found in
patients as compared to normal subject. Same was
reported by a group of workers.” They suggested a
direct relationship of serum creatinine with IHD and
it shows a role of renal impairment in the disease.
Higher levels of HDL cholesterol were associated
with a significant decrease in risk of nonfatal stroke.
In contrast, elevated total cholesterol showed a weak
positive association with nonfatal strokes. The
marked inverse association between HDL cholesterol
and stroke seen in hypertensives emphasizes the
importance of those modifiable risk factors for
stroke known to lower the concentrations of HDL
cholesterol.”

Conclusion

Present study found no relationship between serum
bilirubin and IHD. Hence the relationships between
bilirubin require further clarification, although
abnormal intermediary metabolism and antioxidant
deficiency may be possible linking factors.

Department of Biochemistry

Sahiwal Medical College, Sabhiwal
theesculapio@hotmail.com
www.sims.edu.pk/esculapio.html

10



Esculapio - Volume 08, Issue 01, January-March 2012

References

1.

Krijgsman B, Papadakis JA,
Ganotakis ES, Mikhailidis DP,
Hamilton G. The effect of
peripheral vascular disease on
the serum levels of natural anti-
oxidants: bilirubin and albumin.
Int Angiol 2002 Mar;21(1):44-
52.

. Icso J, Nanova D. IHD and

bilirubin level in a group of
hospitalized patients. Vnitr Lek
1997,43:801-3.
Breimer LLH, Wannamethee G,
Ebrahim S, Shaper AG. Serum
bilirubin and risk of THD in
middle aged British men. Clin
Chem. 1995, 28:557-63.
Lingenhel A, Kollerits B,
Schwaiger JP, Hunt SC, Gress R,
Hopkins PN, et al. Serum
bilirubin levels, UGT1A1
polymorphisms and risk for
coronary artery disease. Exp
Gerontol. 2008
Dec;43(12):1102-7.
Li Y, Zaho S. Effect of serum

bilirubin on lipoproteins. Human
I Ko To Hsueh Hsueh Pao. 1998,
23:578-80.

Shcherbinina MB. Low blood
bilirubin level: possible diagnostic
and prognostic importance. Klin
Med Mosk). 2007;85(10):10-4.
Wannamethee SG, Shaper AG,
Penny J. Serum creatinine
concentration and risk of
cardiovascular disease: a possible
marker for increased risk of
stroke. Stroke. 1997, 28:557-63.

. Kumar A, Nagtilak S, Sivakanesan

R, Gunasekera S. Cardiovascular
risk factors in elderly normo-
lipidemic acute myocardial infarct
patients--a case controlled study
from India. Southeast Asian ]
Trop Med Public Health. 2009
May;40(3):581-92.

Breimer LH, Mikhailidis DP.
Bilirubin and peripheral arterial
disease: 15 years later. Expert
Opin Ther Targets. 2009 Feb; 13
(2):139-40.

11

10.

11.

12.

13.

Clark JE, Foresti R,
Sarathchandra P, Kaur H, Green
CJ, Motterlini R. Heme
oxygenase-derived bilirubin
ameliorates post-Ischemic
myocardial dys-function. Am ]
Physiol Heart Circ Physiol 2000
Feb; 278 (2): H643-51.

Schwertner HA, Fischer JR.
Comparison of various lipids and
bilirubin concentration as risk
factors for predicting CAD.
Atherosclerosis, 2000; 150:381-7.
Ko GT, Chan JC, Woo, | Lau E.
Serum bilirubin and cardio-
vascular risk factors in a Chinese
population. ] Cardiovasc Risk.
19906, 3:459-63
Wannamethee SG, Shaper AG,
Ebrahim S. HDIL-Cholesterol,
total cholesterol, and the risk of
stroke in middle-aged British
men. Stroke. 2000 Aug;31(8):
1882-8.



	Page 1
	Page 2
	Page 3

