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Abstract

The purpose of this study was to examine the effects of progressive low to high intensity exercise training on blood lipids and
lipoprotein profiles in collegiate adolescents. Twenty (20) male and female adolescents who were volunteer to participate in physical
exercise program and who were studying in Jimma University College of natural science were taken as a subject. The selected
subjects were evaluated the baseline blood lipids and lipoprotein profiles before starting exercise training. Registered laboratory
technicians were collect a sample of 5 mL fasting venous blood from each subject just before beginning the exercise, the second and
the third blood tests were performed after the 4t and 8t weeks exercise training programs respectively. The subjects assigned to an
individualized training program that consisted of walking, jogging and running progressively from low to high intensity. During 8
weeks the program included three training sessions per week. Descriptive statistics were produced for each of the parameters. Paired
sample T-tests was performed, to find out the significant difference in selected lipid and lipoprotein profile. The significance level
was set at P< 0.05 for each of the statistical tests performed. The SPSS 20 software was used for the statistical analysis. The mean TC
difference of male and female subjects was 39.160 mmol/L (26.61%) and 50.260 mmol/L (29.63%) respectively after exercise training.
The mean TG difference of male and female subjects was 20.660 mmol/L (19.31%) and by 23.020 mmol/L (18.68%) respectively after
exercise training. The mean HDL difference of male and female subjects was 28.630 mmol/L (58.29%) and 24.320 mmol/L (52.04%)
respectively after exercise training. And the mean LDL difference of male and female subjects was 33.080 mmol/L (31.03%) and by
48.210 mmol/L (36.58%) respectively after exercise training. Both male and female subjects showed that a significant increment in
HDL and significant decrements showed in TC and LDL but not in TG. This study showed that exercise in female subjects reduce
better TC, TG and LDL level than male subjects and male subjects develop better HDL level than female subjects. To be more
beneficial in blood lipids and lipoprotein changes adolescents should participate in progressive low to high intensity exercise
training programs additional to their daily routine.
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INTRODUCTION

A consensus exists that physical inactivity and
reduced cardio respiratory endurance contribute to
risk of coronary heart disease (CHD) (13). Among the
multiple proposed mechanisms for the postulated
protective effect of regular physical activity against
CHD is a favorable effect on blood lipids, particularly
an increase in high-density lipoprotein cholesterol
(HDL-C) and a reduction in triglyceride (TG) levels
(19).

Exercise, primarily aerobic exercise, is a low-cost

therapeutic lifestyle change that has been

recommended for improving lipid and lipoprotein
levels in adults (14). While previous meta-analytic
research has reported significant improvements in
lipids and lipoproteins among both men (7) and
women (6) as a result of aerobic exercise on lipids and
lipoproteins in adults have been underwhelming.

Lipoprotein levels are directly related to the
process of atherosclerosis and therefore to the
occurrence of CHD. Although total serum cholesterol
has been found to be related to CHD, its atherogenic
effect depends on the structure of the cholesterol or, in
other words, on the ratio between low-density
lipoprotein cholesterol (LDL) and high-density
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lipoprotein cholesterol (HDL). It is assumed that LDL
may act directly or indirectly to cause endothelial
damage, with subsequent proliferation of arterial
smooth muscle cells resulting in an accumulation of
lipids and a progression to atherosclerotic plaque
formation. HDL, on the other hand, is assumed to be
protective against CHD; HDL seems to be
responsible for carrying cholesterol from peripheral
tissue, including the arterial walls, back to the liver
where it is metabolized and excreted (10)

Besides HDL and LDL, very low-density
lipoprotein  cholesterol (VLDL) and plasma
triglycerides (TG) also need to be considered.

Although the atherogenic effects of VLDL and TG are
not firmly established, both are assumed to be risk
factors for CHD. It is further assumed that during
exercise, fatty acids are freed from their storage sites
to be burned for energy production (10).

Physical activity can improve quality of life and
is a critical component in reducing or eliminating
health disparities through lowering resting heart rate
and blood pressure, reducing hypertension, reducing
blood glucose,
increasing lean body mass, increasing bone mass and
bone strength, increasing muscle strength, preventing
arthritis, and reducing symptoms of mild or moderate
depression. Rates of leisure-time physical activity,

decreasing fat body mass and

however, are lowest among women, ethnic minorities,
and persons of low socioeconomic status, older adults,
and persons living in rural settings (5, 15).

Several of the studies have investigated the
effects of combined exercise and diet on lipids and
lipoproteins but few have looked at the effects of
physical exercise alone (2, 18). Physical exercise has
long been acknowledged as an important part of a
healthy lifestyle, and recent scientific evidence has
linked regular physical exercise to a wide range of
physical health benefits. Research has demonstrated
protective effects strength between
physical exercise and risk for several chronic diseases,

of varying

including coronary heart disease, hypertension, non-
insulin dependent diabetes mellitus, osteoporosis, and
colon cancer (18).

In our country Ethiopia, because of sedentary life
style most people are attacked by chronic disease such
as; coronary heart disease, hypertension, diabetes, and
the like. This is caused by lack of awareness and their
attitude towards the benefits of physical exercise for
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their health. Similarly, in Jimma University students
are living sedentary lifestyle due to poor culture of
having regular physical exercise.

Thus, the that;
progressive low to high intensity exercise training
could have a positive effects on blood lipids and
lipoprotein  profiles in collegiate adolescents.
Therefore, the purpose of this study was to examine
the effects of progressive low to high intensity

researcher  hypothesized

exercise training on blood lipids and lipoprotein
profiles in collegiate adolescents.

MATERIAL & METHOD
Study Design and Area

The  researcher was used longitudinal
experimental research design because participants are
tested than one test and trained for 8 weeks from
October 1, 2013 to November 30, 2013. The study was
conducted in Jimma town of Jimma University main
campus, located 350 km in south-west of Addis

Ababa.
Subjects

Twenty subjects (10 male and 10 female
adolescents) who were volunteer to participate in
progressive low to high intensity physical exercise
program and who were studying in Jimma University
College of natural science were taken as a subject.
Then after, the selected subjects were evaluated the
baseline blood lipids and lipoprotein profiles before

starting exercise training.

Participants were free of risk factors associated
with cardiovascular, pulmonary or metabolic disease,
deemed safe to begin physical activity, and were not
engaged in other regular training program. Other
exclusion criteria included medication usage and
smoking. The experimental procedures and potential
risks were explained prior to the study, and all
participants signed written, informed consent.

Intervention (training) program

The subjects assigned to the exercise were given
an individualized training program that consisted of
walking, jogging, and running progressively from low
to high intensity. During 8 weeks the program
included three weekly training sessions at an intensity
that was adjusted to get the previously non active
participants accustomed to physical exercise. The
subjects were instructed to determine their training
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heart rates from 10 s pulse counts estimated several
times during the exercise. The participants were
advised to have a warm-up period of 15 min before
and a 10 min slow-down period after the 30 min
exercise period to avoid the risks of too-vigorous
changes of physical activity.

Blood Test

Registered laboratory technicians drew a sample
of 5 mL fasting venous blood from each subject just
before beginning the exercise, the second and the
third blood tests were performed after the 4™ and 8t
weeks exercise training programs respectively. The
blood samples were collected under fasting conditions
between 7:30 and 9:00 am. The values from the first
test were used as the baseline for the parameters. In
the EDTA samples, the following variables were
analyzed by humalyzer 3000 blood chemistry
Total (TC), Low density
lipoprotein (LDL), High density lipoprotein (HDL)
and Triglyceride (TG). The tests strictly
measured and recorded by the researcher and
certified laboratory technician of Jimma University
specialized hospital. Blood chemistry parameters

analyzer: cholesterol

were

were classified as abnormal based on standard
reference values.

Total cholesterol (TC) test: Total cholesterol in blood
was measured. The total blood cholesterol measures
all types of cholesterol, low density lipoprotein, high
density lipoprotein and triglyceride altogether. The
normal value of total cholesterol Desirable: <5.2
mmol/L, Borderline high: 5.2-6.2 mmol/L and High:
>6.2 mmol/L. (20).

Low density lipoprotein (LDL) test: The amount of
low density lipoprotein was measured. As LDL levels
increase, the cholesterol accumulates along the walls
of the arteries, which increase the risk of heart disease.
Therefore, this test was performed to see if LDL is low
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High density lipoprotein (HDL) test: This test
provided result for the level of high density
lipoprotein in the blood. It was performed to
determine if HDL is high enough. The normal value
of HDL Men: Desirable >0.9 mmol/L, Low: <0.9
mmol/L and Women: Desirable >1.42 mmol/L (20).

Triglyceride (TG) test: This test measures the amount
of triglycerides in blood. It was used to diagnose and
monitor disorders of lipids (fat) in blood and to help
determine the risk of developing heart disease. The
normal value of triglyceride Desirable: <2.3 mmol/L,
Borderline high: 2.3-45 mmol/L, High: 4.5-11.3
mmol/L and Very high: >11.3 mmol/L (20).

Data Analysis

Descriptive statistics were produced for each of
the parameters. Paired sample T-tests was performed,
to find out the significant difference in selected lipid
and lipoprotein profile. The significance level was set
at P< 0.05 for each of the statistical tests performed.
The SPSS 20 software was used for the statistical
analysis.

RESULTS & DISCUSSION

The mean TC difference of male and female
subjects was 39.160 mmol/L (26.61%) and 50.260
mmol/L (29.63%) respectively after exercise training.
The mean TG difference of male and female subjects
was 20.660 mmol/L (19.31%) and by 23.020 mmol/L
(18.68%) respectively after exercise training. The mean
HDL difference of male and female subjects was
28.630 mmol/L (58.29%) and 24.320 mmol/L (52.04%)
respectively after exercise training. And the mean
LDL difference of male and female subjects was
33.080 mmol/L (31.03%) and by 48210 mmol/L
(36.58%) respectively after exercise training. Both
male and female subjects showed that a significant
increment in HDL and significant decrements showed

. in TC and LDL but not in TG.
enough. The normal value of LDL Desirable: <3.4
mmol/L, Borderline: 3.4-4.1 mmol/L and High: >4.1
mmol/L (20).
Table 1. Characteristics of the study subjects (Mean + SD).
Male Female
PT DT PoT PT DT PoT
Age (years) 18.2 +0.789 18.2 +0.789 18.2 +0.789 18.1 +0.738 18.1 +0.738 18.1 +0.738
Height (m) 1.70 +0.03 1.70 £ 0.03 1.70 £ 0.03 1.59 +0.06 1.59 +0.06 1.59 + 0.06
Weight (Kg) 61.4+4.76 59.0 +4.39 58.0+3.91 56.5 + 6.89 54.5+7.32 52.8 +6.72
BMI (Kg/mz) 21.2+2.34 20.4+£2.23 20.0 £2.03 22.4+2.86 21.6 £3.02 20.9+£2.76

Mean + SD in the same columns in each parameter are not significantly different (p<0.05), BMI (kg/mz) =Body mass index.
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Table 2. Mean effects of blood chemistry tests.
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Male Female
Treatments TC TG HDL LDL TC TG HDL LDL
PT 147.15 + 106.98 + 49.11 + 106.60 + 169.60 + 123.18 + 46.73 + 131.76 +
37.91 56.07 5.75 26.55 52.96 40.72 4.16 25.50
PoT 107.99 + 86.32 +34.76 77.74 + 73.52 + 119.34 + 100.16 + 71.05 + 83.55+12.34
22.28 12.35 12.81 35.93 22.36 5.44
Mean Diff. 39.160* 20.660 -28.630* 33.080* 50.260* 23.020 -24.320* 48.210*
Sig. 0.006 0.349 0.000 0.001 0.016 0.148 0.000 0.000

Mean +* SD in the same columns in each parameter with different * superscripts are significantly different (p<0.05), Total cholesterol (TC), Triglyceride

(TG), High density lipoprotein (HDL) and Low density lipoprotein (LDL).

The most frequently observed change is an
increase in HDL. It is estimated that for every 0.026
mmol/L (1 mg/dL) increase in HDL, the risk for a
coronary heart disease event is reduced by 2% in men
and at least 3% in women (11, 12). There are plenty
studies indicating that regular exercises increases
HDL. Sekeroglu et al. (16) has observed decrease in
the level of serum triglyceride and increase in HDL
after 5-week exercise program. Reduction in TC, LDL,
and TG also may occur with training. In general, a 1%
reduction in LDL is associated with a 2-3% lower risk
of coronary heart disease (9). Exercise training also
appears to attenuate the reduction in HDL
accompanying a decreased dietary intake of saturated
fat and cholesterol to promote reduction of LDL.
Bedir et al. (1) have found that young female doing
sports have lower level of total cholesterol and higher
HDL-C and LDL-C than sedentary young females.
Earlier reviewers noted a trend for a lower prevalence
of training induced increase in HDL levels in women
(3, 4, 8, 17). However, the results of this study showed
that sex is not a predictor of responsiveness of HDL to
training, with adolescent men and women appearing
to respond similarly.

Both male and female subjects reduce better TC,
TG and LDL level develop better HDL level. Exercise
is necessary to reduce TC, TG and LDL concentration.
Progressively from low to high intensity exercise is
necessary for controlling the normal range of blood
lipids and lipoprotein.

By the and
conclusions of the study, it is important to state the
following points as a recommendation to investigate
more on effects of exercise training on blood lipids and

lipoprotein profiles in collegiate adolescents. It is

considering major  findings

highly expected from sport professionals and related
fields to guide and educate on the importance and
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value of exercise on balancing blood lipids and
lipoprotein changes. To be more beneficial in blood
lipids and lipoprotein changes adolescents should
participate in exercise training programs additional to
their daily routine. Further research has to be done
on the role of exercise training programs for the
improvement of adolescents’” blood lipids
lipoprotein changes.
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