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Alterations in biochemical parameters of hyperlipidemia in coronary
artery disease patients
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Abstract: An interaction between modified lipoproteins, monocytes derived macrophages, T-cells and normal cellular elements of the
arterial wall results in the formation of atherosclerotic plaque. High levels of serum lipids and lipoproteins are a major risk factor for
atherosclerosis. In this study, lipid profiles of hyperlipidemic patients with coronary artery disease were determined. The mean values of
plasma total lipids (861.18+126.29 mg/dL), triglyceride (221.26+110.05 mg/dL), total cholesterol (219.68+51.64 mg/dL) and LDL-
cholesterol (134.3+41.70 mg/dL) were found to be significantly higher in hyperlipidemic patients as compared to normal individuals. In
contrast, the plasma HDL-cholesterol was observed to be significantly reduced in the hyperlipidemic patients (37.5+9.37 mg/dL) as
compared to normal individuals (51.3+7.9 mg/dL). Individuals with hyperlipidemia with increased LDL-cholesterol and reduced HDL-

cholesterol are highly susceptible to atherosclerosis.
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INTRODUCTION

Coronary artery disease (CAD) is characterized
by atherosclerosis in the cardial coronary arteries.
The plaques formed as a result of atherosclerosis
progressively narrow the lumen of coronary artery
and impair myocardial blood flow. The
atherosclerotic plaques are formed due to the
interactions  between  modified lipoproteins,
monocytes derived macrophages, T-cells and normal
cellular elements of the arterial wall*>. High levels
of total lipids and lipoproteins are considered as
major risk factors for atherosclerosis*®. Studies have
shown a strong direct correlation between the total
lipid and cholesterol levels and the development of
ischemic heart disease*®®. The merit of lowering
total cholesterol levels has been recognized for some
years now, but to our best knowledge, the role of
increasing high-density lipoprotein (HDL) values in
patients at risk for cardiac disease has not received
much attention. The protective features of HDL have
been attributed primarily to its function of removing
cholesterol from peripheral tissues and transferring it
to the liver ina process known as reverse cholesterol
transport (RCT), that results finally in the excretion
of cholesterol in the bile’®'. Other attributed
function of HDL is to impede the oxidation of LDL"
since it is reported to inhibit the migration of
monocytes through endothelial cells, thereby halting
further oxidation of LDL and inflammatory
reaction®*™.

The apoAl-mediated delivery of cholesteryl
esters from HDL to hepatocytes occurs through high
affinity cell membrane scavenger receptors of class
B member | (SR-BI)¥®Y. Despite detailed
understanding of HDL and RCT, the mechanisms by
which HDL and apoAl are atheroprotective remain
complex and are not fully understood. Certain

studies have indicated that circulating levels of HDL
and apoAl, do not regulate RCT but rather it is
regulated by cholesterol efflux from the peripheral
tissues™*®. Homozygous deficiency of cholesteryl
ester transferase protein in the plasma has been found
to enhance HDL cholesterol delivery to the liver
thereby decreasing the risk of CAD%.

The significance of HDL-cholesterol becomes
more clarified in clinical settings, where patients
with low HDL receiving gemfibrozil treatment had
shown a 6% increase in HDL and a 31% decrease in
triglycerides without significant changes in LDL
cholesterol levels when compared with patients
given a placebo. Most significantly, coronary events
were reduced by 22% in the gemfibrozil group?.

Keeping in view the role of HDL-cholesterol,
the present study was carried out to explore the
relationship between low HDL concentrations and
hyperlipidemia in coronary heart diseases.

MATERIALS AND METHODS

Collection of samples

The blood samples were collected from 50
patients of coronary artery disease and from 40 age
and sex matched healthy individuals with their prior
consent. The plasma was prepared and then stored at
-20°C.

Estimation of total lipids, triglycerides, cholesterol,
LDL-cholesterol and HDL-cholesterol.

Total lipids were estimated by colorimetric
method using commercial kit (Randox Laboratories
Ltd., UK). Triglycerides and Cholesterol were
estimated by enzymatic colorimetric method using
kits purchased from Randox Laboratories (Randox
Laboratories Ltd., UK). Estimation of LDL-
cholesterol was carried out by colorimetric method,
while  HDL-cholesterol was determined by



precipitation method using commercial kits (Randox
Laboratories Ltd., UK).
Statistical analysis

The software Statistical Package for Social
Sciences (SPSS) was used to perform the student’s t
—test. The values below 0.05 were considered as
significant at the confidence interval of 95%.

RESULTS

Table 1 demonstrates that the mean values of
plasma total lipids (861.18+126.29 mg/dL),
triglyceride (221.26+110.05 mg/dL), total
cholesterol (219.68+51.64 mg/dL) and LDL-
cholesterol (134.3+41.70 mg/dL) were significantly
higher in hyperlipidemic coronary artery disease
patients as compared to normal individuals. Normal
individuals had mean values of total lipids
(666.2+80.2mg/dL), triglyceride (117.6+40.2mg/dL)
and cholesterol (178+31mg/dL) and LDL-cholesterol
(105.6+25.9 mg/dL). Significantly lower mean value
of plasma HDL-cholesterol was found in
hyperlipidemic patients (37.50+9.37 mg/dL) as
compared to normal individuals (51.3+7.9 mg/dL) as
shown in figure 1. Individuals with higher LDL-
cholesterol and lower HDL-cholesterol are highly
susceptible to atherosclerosis.

Table 1: Lipid profile of normal individuals and hyperlipidemic
patients.

Hyperlipidemic
No Parameters C(c;}n_t;g;s Patients
B (n=50)
Total Lipids
1 (mg/dL) 666.2 + 80.2 | 861.18+126.29
2 Triglycerides | 11764402 | 221.26+110.05
(mg/dL)
Cholesterol
3 (mg/dL) 178 £ 31 219.68+ 51.64
4 | LDL:Cholesterol | 006559 | 1343:41.70
(mg/dL)
HDL-Cholesterol
5 (mg/dL) 51.3+79 37.50+ 9.37

Values are Mean£SD, (n) number of individuals is given in
parenthesis, the normal individuals were compared with the
hyperlipidemic patients, the significance of difference is indicated
by p values calculated by independent t- test.

DISCUSSION

Lipids and lipoproteins studies have been done
to correlate the positive relationship between total
lipids, cholesterol, and low-density lipoproteins to
high-density lipoproteins ratio and triglyceride to the
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risk of coronary heart diseases. Low HDL-
cholesterol levels have been found to be a risk factor
for CAD. The focus of treating hyperlipidemia has
been on lowering LDL cholesterol levels. In this
study the HDL-cholesterol levels in normal
individuals and patients with hyperlipidemia were
determined. The data showed a significant decrease
in the values of HDL-cholesterol in hyperlipidemic
patients as compared to normal individuals (37.5 +
9.37 mg/dL and 51.3 £ 7.9 mg/dL) respectively.
Thus, the measurement of total cholesterol alone is
no longer considered adequate for screening. In
addition, although a low HDL cholesterol level (< 40
mg/dL) is still considered a positive risk factor for
CAD, a high HDL (> 60 mg/dL) is now considered a
negative risk factor>%,
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Figure 1: Comparison of lipid profile of normal individuals and
hyperlipidemic patients. Values are Mean+SD of n=40 normal
subjects and n=50 hyperlipidemic patients. The significance of
difference is indicated by p values calculated by independent
student’s t- test. The ** denotes significance at p<0.01 and
***denotes significance at p<0.001.

Our studies concurred with previous studies
which positively correlated low levels of HDL-
cholesterol with incidence of CAD#%?  The
PROCAM study concluded that the major risk is
determined by the levels of plasma HDL-cholesterol
and marked reduction in its concentration increases
risk of CAD. Among the various risk groups, the
highest incidence of CAD occurs in the subjects
suffering from mild to moderate
hypertriglyceridaemia in combination with a low
level of HDL-cholesterol??%,

Epidemiological and intervention studies have
also demonstrated the inverse relation between
serum HDL and coronary artery disease”. Other
studies established the therapeutic role of HDL after
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raising its levels by treatment with Gemfibrozil®.
Another study concluded that bezafibrate elevated
HDL-C levels and lowered triglycerides, and also
reduced the cardiovascular events?’. In accordance
with all these studies our results of the lipid profiles
of subjects with high Total lipid, Triglyceride,
Cholesterol and LDL —cholesterol and low level of
HDL have a high risk for coronary artery disease.
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