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Abstract

The current study deals with effect of different dietary oils on serum lipid profile in human volunteers. The volunteers selected in
the study used to consume only one type of oil i.e., sunflower oil, ground nut oil and palm oil as their major source of dietary oil
in their food preparations. Palm oil was chosen as an example of saturated fat (SFA), Ground nut oil as monounsaturated fat
(MUFA) and Sunflower oil as polyunsaturated fat (PUFA). Hence the study carried out in the volunteers consuming these oils to
know their effect on serum lipid profile i.e., changes in total cholesterol (TC), High density lipoprotein (HDL)-cholesterol, Low
density lipoprotein (LDL)-cholesterol, Very low density lipoprotein (VLDL)-cholesterol and Triglycerides (TRI) along with changes
in the atherogenic index (TC/HDL-cholesterol). The current study shows significant increase in serum TRI levels of Sunflower oil
and Ground nut oil consumers. Effect of palm oil on serum cholesterol was more pronounced and the levels of HDL and LDL
cholesterol are inversely proportional to one another. VLDL- cholesterol level is significantly decreased by palm oil compared to
other oils used in the study. The consumption of sunflower oil and palm oil shows significant increase in TC/HDL- cholesterol
levels.

INTRODUCTION

Diseases of the circulatory system account for an appreciable
proportion of total morbidity and mortality in adults
worldwide 1 . The Cardio vascular disease (CVD) has

become a ubiquitous cause of morbidity and leading
contributor to mortality in most countries. According to
WHO, 16.7 million people around the world die of CVD
each year. By 2020 heart disease and stroke will become the
leading cause of both death and disability world wide, with
number of fatalities projected to increase to more than 20
million a year and to more than 24 million a year by 2030 2 .

CVD is a broad, all encompassing term. Despite what its
name may suggest, it is not actually a particular condition or
disorder in itself. Rather CVD is a collection of diseases and
conditions. CVD refers to any disorder in any of the various
parts of cardiovascular system i.e., heart and blood vessels 3 .

The major risk factors found in several studies include
hypertension, obesity, cigarette smoking, diabetes,
sex/gender, age, family history, hyper cholesterolemia, life
style habits, economic status, etc.

Elevated concentrations of plasma TC and LDL cholesterol

have proved to be among the major risk factors in the
development of CVD 4 . Dietary fat plays an important role

in influencing blood lipid concentrations, thrombotic
tendency and thus the onset of CVD 5,6 . Dietary saturated fat

is one of the risk factors of hypercholesterolemia and CVD.
Conversely, an elevated level of HDL- cholesterol is
believed to confer protection. Hence, in any individual with
elevated cholesterol, the primary goal is to lower the LDL-
cholesterol level to reduce the risk of CVD 7,8 . LDL-

cholesterol is recognized as the primary lipid-related risk
factor and therefore the primary target for lipid-lowering
therapy 9,10 . There are in fact several limitations of only

using LDL- cholesterol as the primary risk variable 11,12 .

Clear relation has been evident between blood cholesterol
concentration and individual risk of Coronary heart disease
(CHD) 13 . LDL- cholesterol contains the greatest amount of

blood cholesterol and may be responsible for depositing
cholesterol in the artery walls and these lipoproteins are
atherogenic. A recent observation is HDL-cholesterol
contain an enzyme, paraoxonase, which is believed to confer
protection against oxidation of LDL-cholesterol in the artery



Effects Of Dietary Saturated, Mono Unsaturated And PolyUnsaturated Fatty acids On Serum Lipids And
Lipoproteins In Human Volunteers

2 of 6

wall. The paraoxonase containing HDL-cholesterol
significantly protected LDL-cholesterol from oxidation and
inhibited expression of Monocyte chemotactic protein-1
(MCP-1) 14 .

An abundance of epidemiological evidence shows that low
HDL-cholesterol acts as an independent risk factor for
coronary heart disease 15 . Plasma LDL and HDL-

cholesterol are important risk factors for IHD, in addition to
indices such as total cholesterol /HDL cholesterol and
LDL/HDL cholesterol ratios are considered to be powerful
predictors of IHD 16,17 .

MATERIALS AND METHODS

The serum total cholesterol and HDL- cholesterol are
estimated by using Allian 18 et al enzymatic kit. Where as

LDL and VLDL- cholesterol were calculated by the formula
of Friedewald 19 et al and Serum triglycerides were estimated

by Qualigens 20 diagnostic kit.

STUDY DESIGN

Subjects studied were 24 male and 24 female healthy
volunteers of the age group between 35 to 45 years for each
type of oil. The volunteers who consumed their diet using
only one type of oil in their food preparations for more than
two years and without any clinical complications such as
diabetes, hypertension and smoking were chosen for the
study. Participants in this study were selected from different
locations in Anantapur town, Anantapur District, Andhra
Pradesh, India. Before the beginning of the study the
nutritional status of the subjects was studied, this work
showed no worth mentioned difference in food intake of
individuals.

SAMPLE COLLECTION

Fasting venous blood samples (5 ml) were collected and
allowed to clot. The serum of the sample was collected by
centrifugation (3000 g) and used for determination of lipid
profile on the same day.

STATISTICAL ANALYSIS

The values obtained were analyzed by using DMR test. In
addition values compared with control normal values given
by W.H.O. Results presented in tables based on mean ± SD,

where * P < 0.05 was regarded statically significant.

RESULTS

Lipids being insoluble in water need a transport system
made up of lipoproteins, such as chylomicrons, VLDL, LDL

and HDL 21 . Estimation of these lipoproteins is used as an

index to measure the levels of lipids present in the serum.

In the current study (table-1) it is observed that the
consumption of each oil is having its own effect on serum
lipid profile. The results indicate that slight reduction in the
triglyceride levels of volunteers consuming sunflower oil
and ground nut oil by 0.5% and 3.8% respectively and are
not significant. However, palm oil consumption showed
more reduction in the triglyceride levels i.e. 22.10%, which
is more significant. Compared to palm oil, consumption of
sunflower oil and ground nut oil enhanced VLDL and
triglyceride secretion. Among the oils used in the current
study, effect of palm oil on serum cholesterol was more
pronounced (0.49%). Consumption of sunflower oil and
ground nut oil showed a moderate reduction, compared to
normal value, i.e. 8.88% and 11.24% respectively. It is
interesting to observe (table – 1) that, the consumption of
sunflower oil, ground nut oil and palm oil showed a
significant reduction in HDL cholesterol levels by 33.02 %,
36% and 45.9 %. The order of decrease in LDL cholesterol
levels of palm oil, sunflower oil, and ground nut oil was
45.48%, 83.63% and 107.19% respectively. It is noticed that
palm oil consumption enhances the LDL cholesterol levels,
when compared with other oils, due to it is high SFA
content.

It is evident (table – 1) that there is a pronounced influence
on the levels of VLDL by sunflower oil consumption. The
order of decrease of VLDL levels was 1.5% and 19.04% for
ground nut oil and palm oil respectively. Compared to
normal value slightly higher VLDL levels (2.23 %) are
observed in the volunteers consuming sunflower oil. Data
presented in table – 2 shows the changes in the ratio of
TC/HDL - cholesterol of the volunteers consumed different
oils. Data reveals an important antiatherogenic index
regarding the consumption of ground nut oil, which shows a
slight increase (0.24%) in TC/HDL - cholesterol level, where
as the consumption of palm oil and sunflower oil shows
significant increase (18.36% and 20.63% ) compared to
normal value.

DISCUSSION

Lee et al reported increase of triglycerides in rats with
increasing PUFA/SFA ratio 22 . The observation of the

current study was in agreement with that of Lee et al., 22 .

The increase in the triglyceride levels is due to the decreased
activity of LPL enzyme, and it leads to hypertriglyceridemia

23 . If a person showing increase in the fasting triglyceride
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levels, then he / she must be exposed to the increased
hypertriglyceridemia during postprandial stages. In the
present study blood samples were collected from fasting
individuals. Prolonged exposure to triglycerides may
increase hypertriglyceridemia and increases the circulating
FFAs which may cause endothelial dysfunction 24 . There is

evidence that hypertriglyceridemia induced endothelial cell
dysfunction plays a critical role in the pathology of
atherosclerosis 25 . Zilversmith 26 proposed that the

simultaneous release of fatty acids during LPL mediated
triglyceride hydrolysis may cause endothelial cell injury and
initiate thrombotic events. Several studies supporting fatty
acid mediated endothelial activation and dysfunction as a
consequence of hypertriglyceredemia 27 .

In the current study it is observed that sunflower oil (Which
contains more amount of linoleic acid) consumers show an
increase in the triglyceride levels, which is in agreement
with several studies 26,27 .Hypertriglyceredemia also

increases the expression of endothelial receptor molecules
specific for monocyte and leucocyte adhesion and stimulate
adhesion of leukocyte and monocyte, especially the later to
the endothelial surface 28 . Benhard reported that

postprandial hypertriglyceridemia and the simultaneous
release of free fatty acids during lipoprotein lipase mediated
triglyceride hydrolysis in the proximity of the endothelium
can cause endothelial cell injury 29 . This may be sufficient to

cause endothelial barrier dysfunction and allows increased
uptake of cholesterol-rich lipoprotein remnants into vascular
tissues and thus accelerate the pathology of atherosclerosis.
Aerobic exercise and weight reduction can decrease
postprandial hypertriglyceridemia and thus atherogenic
remnant lipoproteins. This decreases endothelial cell
activation by free fatty acids and lipoprotein remnants 29 .

The cholesterol levels in the current study were significantly
changed in the volunteers consumed different oils. Several
studies conformed that high blood cholesterol level in young
adults is a predict of CVD in later life 30 . In general the

elevated blood cholesterol level is a major risk factor for
CVD. Increase in the cholesterol level was noticed in the
volunteers consumed palm oil as their major source of
dietary oil. Compared to the volunteers of the study a
significant decrease in cholesterol levels were observed in
the volunteers consuming ground nut oil and sunflower oil
as their dietary source.

The results of cholesterol in this study were in agreement
with that of Lu et al., 31 and Williams et al., 32

Hypocholesterolemic effect of PUFA may be due to its high
PUFA/SFA ratio. In sunflower oil consumers decreased
levels of cholesterol and increased levels of Triglycrides
were observed. The hypocholesterolemic effect of sunflower
oil may be due to its high PUFA content, which acts as an
inhibitor of hepatic HMG – CoA reductase, the rate limiting
enzyme in cholesterol biosynthesis 33. But the increase in the

cholesterol level may lead to several complications which
may progress the development of CVD. By comparing the
data it is clearly evident that consumption of palm oil
decreases the HDL cholesterol levels, than other oils chosen
in the study. It is well known that HDL cholesterol plays a
vital role in reducing CVD by acting as antiatherogenic. It
carries cholesterol moieties from the peripheral organs to
liver 34 and decreases LDL oxidation as it contains

peraxonase. Epidemiological cohort studies have
convincingly associated with low HDL- cholesterol and
increased cardiovascular risk. This strongly suggests that
interventions to increase HDL-cholesterol will yield
clinically significant outcome benefits 35 . The Framingham

study showed that decreased levels of HDL-cholesterol were
significantly and independently associated with an increased
risk of coronary death 36 . Cohort studies have strengthened

the association between low HDL-cholesterol and adverse
coronary and cerebrovascular outcomes 37 . It is noticed that

palm oil consumption enhances the LDL cholesterol levels,
when compared with other oils, due to it is high SFA
content. Data obtained from several dietary and nutritional
epidemiological studies reveals that increased LDL -
cholesterol levels play an important role in the development
of CVD 38 . LDL- choloestterol can be considered as

independent risk factor, due to its high probability to
undergo oxidation and to be up taken by macrophage in the
maturation of foam cells 39 . The more the availability of

LDL, the more oxidation may occur which may enhance the
maturation of foam cells and leads to progression of CVD 40 .

LDL can be oxidized in the sub endothelial space which
lacks many of the antioxidants present in whole blood; it is
possible that LDL is oxidized by endothelial cells while
passing through the endothelium 41 . In the current study

palm oil shows a significant increase in the LDL levels
compared to other oils. The data of LDL and HDL-
cholesterol of the current study came in agreement with the
studies of Abdullah and Rawashdeh 42 and Clifton and

Noakes 43 .

Markedly increased concentration of triglycerides followed
by hike in VLDL levels with no significant changes in
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cholesterol and HDL cholesterol suggest some Cardio
vascular risk in sunflower oil and ground nut oil volunteers,
when compared with palm oil volunteers. According to
Heimberg and Wilcox PUFA and MUFA may enhance
VLDL and triglyceride secretion compared with SFA 44 .

VLDL acts as atherogenic because it carries cholesterol from
liver to other peripheral tissues and also it possesses Apo-B
particle, which is membrane protein and act in the
accumulation and progression of foamy lesions in the
damaged endothelial cells 45 .

There is good evidence that the ratio of TC/HDL -
Cholesterol is a better indicator of CVD risks than either
total cholesterol or LDL Cholesterol alone 46,47,48 . Hence the

current study reveals that the consumption of ground nut oil
can be considered as antiatherogenic in this respect.

Figure 1

Table: 1 Changes in serum lipid profile Results based on
mean ± SD values

Each value is the mean ± SD of volunteers and as the means
of individual percentage changes ± SD relative to control

values. According to DMR Test * P< 0.05.

Figure 2

Table: 2 Atherogenic index Results based on mean ± SD

Each value is the mean ± SD of volunteers and as the means
of individual percentage changes ± SD relative to control
values. According to DMR Test [[[*]]] P< 0.05.
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