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ABSTRACT

. therosclerotic vascular diseases are the biggest threat to the life and health of adult people. Hyperlipidemia,
especially hypercholesterolemia is the strongest risk factor for atherosclerosis. Different types of dietary lipids have
been shown to affect the serum lipid profile differently. So dietary modification is a useful measure to treat
hyperlipidemia. In this study, effects of PUFA fat (corn oil) and MUFA fat (Olive oil) on serum lipid profile were
compared. We used albino rats as experimental animals. Thirty six albino rats of age 8 weeks were divided into three
groups of 12 each. They were fed diets containing different types of fat for 12 weeks. Serum lipid profile at 0 week
and 12 weeks were compared. It was seen that both PUFA diet and MUFA diet decreased all the serum lipid
fractions; PUFA diet was rather more potent in this regard. The only difference was in HDL-C fraction. HDL-C was
significantly decreased in case of PUFA diet while it was significantly increased in case of MUFA diet. So MUFA
diet is more advantageous for patients of atherosclerotic vascular diseases.

INTRODUCTION

Atherosclerotic vascular diseases are the biggest threat
to the life and health of adult people. Among them
myocardial infarction and strokes, are the most dreadful
conditions. These account for at least 15 million deaths
a year, many millions more are disabled by them'.
Unfortunately their incidence is increasing in
developing countries like Pakistan®.

Hyperlipidemia, especially hypercholesterolemia is the
strongest risk factor for atherosclerosis’. More than half
of the body’s cholesterol arises by synthesis and
virtually all nucleated cells of the body are capable of
synthesizing it'. Although less than half of the body’s

cholesterol is provided by the diet, dietary changes seem
to affect its level and as suggested by WHO, drug
therapy for elevated blood cholesterol should only be
considered after serious attempts for modifying diet
have been attempted”.

Different types of dietary lipids have been shown to
affect lipid metabolism and hence serum lipid profile,
differently®. Dietary lipids are composed of fatty acids
and dietary cholesterol. Fatty acids may be saturated,
polyunsaturated or monounsaturated. Saturated fats are
solid at room temperature and are derived from animal
foods.

Unsaturated fats are liquid at room temperature and in

Vol.09 May, Jun, 2002.

The Professional



SERUM LIPID PROFILE

general are derived from plant foods, as vegetable oils.
All vegetable oils contain either polyunsaturated fatty
acids (PUFA) or monounsaturated fatty acids (MUFA).
Example of PUFA fat is corn oil and MUFA fat is olive
oil’.

The two main lipids in blood are cholesterol and
triacylglycerol. High levels of blood cholesterol
accelerate atherogenesis. It also increases blood
viscosity and makes the plaque vulnerable to rupture
and thrombosis- the triggering event for myocardial
infarction®’.

Lowering the high blood cholesterol reduces the
incidence of coronary heart disease'*'"-'>. High density
lipoprotein cholesterol (HDL-C) is a safety factor while
low density lipoprotein cholesterol (LDL-C) is a risk
factor for coronary heart disease'*'*. Low fat diet and
changes in dietary fats can reduce the serum cholesterol.

Low fat diet resulted in significant reductions in HDL-
C'>'*. Which is also harmful. PUFA fat and MUFA fat
both can reduce serum cholesterol but their comparative
studies are scarce. So we designed this study to compare
the effects of PUFA diet and MUFA diet on the serum
lipid profile using Albino rats in our experimental
animal study.

MATERIAL & METHODS

Thirty six albino rats of 8 weeks age were selected.
They were divided into three groups, each group having
equal number of male and female rats. Animals were
kept as pairs of same sex in iron cages. Three types of
synthetic diets were used as shown in table 1. Each
group was fed only one type of diet throughout the 12
weeks of the study period.

Group A (n=12)
Group B (n=12)

Control diet i.e. 5% fat.
MUFA diet i.e. diet containing 20% fat as olive
oil.

Group C (n=12)  PUFA diet i.e. diet containing 20% fat as corn

oil.

The animals were kept under optimum atmospheric
and hygienic conditions with food and water
available at libitum. They were fed the control diet

11

for one week prior to the start of the experimental
period to make the animals acclimatized to the
environment and to bring the lipid profile at the
baseline.

After one week animals were weighed and blood
samples were taken (0-week sample) for the
estimation of serum lipid profile. Blood samples
were collected by heart puncture after
anaesthetizing the animal.

After 12 weeks another sample of blood was taken
to find out the change in lipid profile of the animal.
Total cholesterol HDL-C, LDL-C and
triacylglycerol were measured enzymatically (Brox
etal 1981(17). VLDL-C by nephelometry and total
lipids were estimated by sulphovanillin reaction
(Carroll 1962)18. Statistical significance of the
comparisons was estimated by utilizing the students
‘t’ test.

RESULTS

Table-1. Percentage Composition of various diets

Ingredients  Control diet  MUFA Diet PUFA Diet
(Olive ail) (Corn ail)

Fat 5% 20% 20%

Maize 60% 45% 45%

Starch

Caseom 20% 20% 20%

Cane Sugar 5% 5% 5%

Choline & 0.5% 0.5% 0.5%

Methionine

Mineral 3.5% 3.5% 3.5%

mixture

Vitamin 1% 1% 1%

mixture

Total 100 100 100
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Table-II. Comparison of serum lipid profile in various groups at 0 and 12 weeks (values expressed as mean

+SD in mg/dl)

Parameter Group A control diet Group B MUFA diet Group C PUFA diet

0 Wk 12 Wk 0 Wk 12 Wks 0 Wk 12 Wks
Total lipids 469+13.2 +478+13.4 **469+11.8 437.9+10.5 469.1+13.2 **428.7+14.4
Total cholesterol 87+6.7 +82.4+7 **89.648.1 79.2+8 89.2+6.6 **72.3+6
Triacylglycerol 94.6+10.8 +101.7+9.1 *93,7+7.6 84.2+6.7 94.3+7.7 **79.9+6
HDL-C 31.9+2.9 +30.1+2.4 *33.6+3.3 36.5+3.6 34.8+2.3 *31.2+2.5
LDL-C 34.7+6.1 +30.7+6.4 **35,6+7.3 27+6.8 36.6+5.1 **25+3.7
VDL-C 123.6+12.6 +129.3+9.4 **123.6+£13 106.1+9.4 122+9.9 **100.7+£7.7

+P>0.05 Non significant, *(P<0.05) significant,

** (P<0.001) Highly significant

Table-III. Percentage decrease(!) or increase (1)
in lipid fractions in group B (MUFA diet) and group
C (PUFA diet) at 12 weeks

Parameters Group B (MUFA Group C (PUFA
diet) diet)
Total cholesterol | 11.6% | 19%
Total lipids ! 6.6% l 8.6%
TAG 1 10% 1 15.2%
LDL-C 1 24% 1 31.7%
VLDL-C 1 14% 1 17.4%
HDL-C 1 8.6% 1 10.3%
DISCUSSION

Decreasing serum cholesterol level, especially the LDL-
C , is the corner stone of prevention strategy for
atherosclerotic vascular diseases. At the same time,
elevating serum level of HDL-C is also desirable'®**"-%?
. Cholesterol reduction can be achieved by modifying
diet, partial ileal bypass surgery, or by using
pharmacological agents®. For the general population,
non-drug, non surgical approach is most desirable®***.
Dietary modifications require low fat intake with
change in the dietary fat. The present study reveals that
both PUFA diet as well as MUFA diet can decrease the
total cholesterol and other lipid fractions. Keys 1957%°,
Matson and Grundy 1985*” and Wardlaw and Snook
1990°* demonstrated the role of PUFA diet in lowering

serum lipid profile. We also found a decrease of 19% in
the level of total cholesterol in the PUFA diet group.
Our findings are comparable with the findings of Chong
etal 1987%°, Mensik and Katen 1989°° and Wardlaw and
Snook 1990%** who reported a decrease of 36%, 10%,
and 14% respectively in the level of total cholesterol by
using PUFA diet. VLDL-C and triacylglycerol lowering
effect of PUFA diet was also observed by Shepherd et
al1978’'. This is due to the depressed VLDL-synthesis
by the liver.

We observed a reduction of 10.3% in the level of HDL-
Cin PUFA diet group. This finding is in agreement with
the findings of Shepherd et al (1980)’* and Carg et al
1988°* .This is linked to the decreased hepatic
biosynthesis of HDL-C apoprotein i.e, Apo-A.

In our study, MUFA diet decreases the level of total
cholesterol and LDL-C. Shepherd et al'', Mattson'* and
Grundy** showed similar findings. This effect of MUFA
diet is due to the increased activity of LDL-C receptors.
In our study, MUFA diet also increased the level of
HDL-C. Thisisin agreement with the findings of Garg
et al*® and Jacottot et al 1988°*. This effect may either
be due to the enhanced biosynthesis of Apo-A or due to
its reduced catabolism. In our study both PUFA diet and
MUFA diet produced reduction in various fractious of
serum lipids except HDL-C levels which are decreased
in PUFA diet and increased in case of MUFA diet. As
compared with MUFA diet, PUFA diet is more effective
in reducing the total cholesterol and LDL-C. MUFA
diet has advantage over PUFA diet in its HDL-C raising

Vol.09 May, Jun, 2002.

The Professional



SERUM LIPID PROFILE

capacity. So in atherosclerotic vascular diseases, MUFA
diet may be more beneficial and it is said that its
protective effects may last up to four years’”.
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You can do the best
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