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Lipid Profile of Gymnasts of the Jordan National Team
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Abstract: This study was carried out to assess the lipid pattern in gymnasts of the Jordan National
Team. Twelve athletes represent the National gymnastic team (4 males and 8 females, mean age
18+1 year) were included in this study. The training period for them is not less eight years during
which they trained 18 hours weekly at least. A group of healthy males and females matched for age
and gender was included as control group (n = 20). No subject had evidences of cardiovascular disease,
diabetes and blood pressure .The body mass index (BMI) of the females was significantly (p<0.5)
lower than that of the control (22.5+3.21, 18.9+0.9 respectively). It was found that the majority of the
males had lower total cholesterol, triglycerides, and great decreasing in LDL cholesterol and
significantly (p<0.5) raising in HDL cholesterol, (164.3+19.8, 85.9+34.3, 49.8+6.5, 80.4%30.8
respectively) comparing to the control group (186.6+20.7, 171.6+34.3, 44.5+5.7, 127.2+18.2
respectively). In females a similar fashion of lipid profile was also found with a great reduction in
LDL-C level .Our result suggest that gymnastics exercise affect blood cholesterol and other lipids in a
positive way, by regulating the metabolism of all lipids in the blood and increasing fat oxidation during
training results in an adaptive mechanism for body weight maintenance. Also increasing HDL-C level
in males and females gymnasts has protective value against cardiovascular diseases such as ischemic
stroke and myocardial infarction by carrying cholesterol from the body's tissues and remove
cholesterol from atheroma within arteries and transport it back to the liver for excretion or
re-utilization.
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INTRODUCTION

Physical exercise is the performance of some
activity to develop or maintain physical fitness and
overall health. It is often directed toward also honing
athletic ability or skill. Frequent and regular physical
exercise is an important component in the prevention of
some of the diseases of affluence such as heart disease,
cardiovascular disease, Type 2 diabetes, obesity and
hypercholesteremia'"?. Serum lipid levels may be
associated with age, gender, dietary habits and some
primary genetic defects. Low cholesterol levels
characterize some rare hereditary disorders such as
abetalipoproteinemia, familial hypobetalipoproteinemia
and chylomicrone retention disease. Furthermore, low
plasma levels of TC, with or  without
hypertriglyceridemia-4  0-have  been frequently

described in a variety of disorders. The main metabolic
benefits of regular physical activity are a rise in high
density lipoprotein cholesterol (HDL-C) levels, a
lowering of triglycerides (TG) and low density
lipoprotein cholesterol (LDL-C) levels, and higher
insulin sensitivity to fasting glucose. In addition,
exercise training increases plasma clearance of
postprandial lipoproteins, such as chylomicrons'.
Chylomicrons transport dietary lipids from the intestine
into the systemic venous system. Endurance exercise
also increases fat oxidation, enhances dietary TG
turnover, and increases HDL-C concentrations'

However, several studies found Blthat after the acute
metabolic effects of exercise, i.e. 60 h after the last
training session, there was no further effect of training
on postprandial lipidemia, insulin sensitivity, and PI-
LPL activity). Therefore, frequent exercise is needed to
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maintain metabolic benefits of endurance training '
Metabolic effects of training and 4 raining have been
studied in obese!™, sedentary "lean '%!.

and aerobically fit subjects'''l. Most sports are
anaerobic in nature. Only the long term endurance
sports such as cycling, swimming, and running are
largely aerobic "%, Gymnastics is an acyclic sport
which means that the same movements are not repeated
over and over !, There are numerous benefits to
cyclic, long-term endurance sports but variety is
generally not one of them. One of the major benefits of
gymnastics activity is that it subjects the gymnast's
body to a wide variety of stimuli. Repeating the same
movement patterns over and over has recently been
questioned " and the generally assumed superiority of
aerobic training has been shown to be illusory for many
areas of fitness, particularly with regard to weight loss
5] The flexibility demands of gymnastics are probably
the most significant and unique aspects of gymnastics
that serves to separate gymnastics from most other
sports ' In this study we examined the lipid profile of
the Jordanian national team of gymnastics to reveal the
effect of this sport on the lipid profile of the players.
Moreover, this study aims to endeavor the gender
effects on the lipid profile among gymnasts.

MATERIAL AND METHODS

Experimental subjects: Twelve gymnasts (4 males and
8 females, mean age 18+1 year) with training
experience of at least 8 years and with a minimal
training activity of eighteen training hours per week
were included in this study. Group of healthy male and
female adolescents (control group), matched for age
and gender was also included (n = 20). No subject
revealed evidences of cardiovascular disease, diabetes
(fasting glucose < 7 mmol/liter) or hypertension (blood
pressure <140/90 mm Hg) when tested by specialized
physicians.

Blood collection: The blood samples were collected in
plain tubes from the gymnasts and control group from
the antecubital vein between 8 to 10 a.m., in a sitting
position after 12 hours of fasting. Blood samples were
then allowed to clot, and then serum was obtained by
centrifuging at 4000rpm (Cenformix).

Methods: Serum lipid profile was examined after
12 hour of fasting, including: Total Cholesterol
(TC); Triglycerides (TG); High-Density Lipoprotein
Cholesterol (HDL-C) Low-Density Lipoprotein
Cholesterol (LDL-C). Standard biochemical procedures
were used. TC, TG, LDL-C and HDL-C of all the
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subjects were evaluated by using commercial analytical
kits from Sigma (St. Louis, Mo, USA).

Statistical analyses: All data were expressed as
means + SD. Statistical analyses were calculated using
SPSS. ANOVA test was performed to examine the
differences between males and females on one hand and
between experimental groups and control groups on the
other hand. This technique compares variability across
males and females in the experimental group and
control group.

RESULTS AND DISCUSSION

Several parameters of lipid metabolism appeared
strongly dependent on the training level of athletes,
namely leptin concentration !, fatty acid oxidation
level " lipoprotein lipase (LPL) activity "' and
lipoprotein levels and contents. However, the metabolic
consequences of several years of hard endurance
training (>10 year and >20 hour per week) on lipid
profile during detraining, i.e. when elite athletes
definitively stop their sports careers, have not been
extensively investigated. Due to metabolic disorders
such as insulin resistance and lipoprotein redistribution,
sedentary, aerobically fit subjects who stop physical
activity for several months regain the body fat mass
they maintained a persistently low level during training
®ldespite a reduction of energy intake and the
percentage of calories from dietary fat **. Our results
Table 1 revealed that there is significant difference in
cholesterol levels between males in the experimental
group and control group (164.2+19.75, 186.6£20.7
respectively). Moreover, significant difference (p<0.5)
between females in the experimental group
(128.6+11.5) and the control group (175.00£7.5) was
found. In terms of the difference between males and
females. Table 1 clearly shows that there is significant
difference (p<0.5) between them (164.3+19.8 and
128.6£11.5) respectively. However, there is a slight
difference between males and females in the control
group (186.6+20.7 and 175.0+7.5 respectively). The
table also indicates that there is significant difference
(p<0.5) in triglycerides levels between males in the
experimental group and males in the control group with

means  85.9+34.3 and  171.6£34.3respectively.
Regarding females, however, there is difference
between experimental group and control group

(68.8+£8.3 and 79.3+4.7 respectively). In contrast to
triglycerides the results of HDL, presents in Table 1,
revealed that there is slight difference between males in
the experimental and control groups with means of
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Table 1: Serum Lipid profile levels and BMI mean + SD of male and female gymnasts and control

Males (n =4) Females (n = 12)
Experimental + SD Control = SD Experimental + SD Control = SD
Cholesterol mg/dl 164.3£19.8* 186.6+20.7* 128.6£11.5* 175.0£7.5
triglycerides mg/dl 85.9+34.3* 171.6+34.3* 68.8+8.3* 79.3+4.7
HDL-C mg/dl 49.8+6.5* 44.545.7* 46.5+£3.5% 34.8+6.6
LDL-C mg/dl 80.4+30.8* 127.2£18.2* 61.7+4.45% 78.3+4.5
BMI 24.7+0.4 25.2+1.7 18.9+0.9* 22.5£3.2

49.846.5 and 44.5+5.7 respectively. In relation to
females, nevertheless, there is great difference (p<0.5)
between experimental group (46.5+3.5) and control
group (34.846.7). It is worth noticing that there is no
great difference between males and females in total
with means 43.5+5.9 and 37.6£37.6 respectively. Our
results indicate that there is significant difference
(p<0.5) in LDL between males in the experimental
group and the control group with means 80.4+30.8 and
127.2+18.2. However, there is slight difference between
females in the experimental and the control group
(61.7£4.5 and 78.3+4.5 respectively). In terms of
difference between both groups with means 103.8+34.3
and 70.1+9.5 respectively. Our study indicates that
there is no difference in body mass index (BMI)
between males in experimental group (24.7+0.4) and
the control group (25.2+1.7) but there is slight
difference between females in the experimental group
and the control group (18.9+0.9, 22.5+3.2 respectively).
Numerous studies documented the relation of increased
physical activity with an improved cardiovascular risk
factor profile in adults. In particular these studies have
shown the overall benefit of physical activity as
gymnastics in reducing the risk of developing coronary
heart disease, especially due to the reduction of arterial
blood pressure levels *'*!.  Inflammation and
coagulation markers “**" In our study we observed
that males showed a reduction that varied from 6.8% to
98%, with the most significant reduction in
triglycerides 98%, on the other hand, HDL-C was
significantly increased. In female, we also observed a
reduction from 13.9 to 60 % in cholesterol, triglycerides
and LDL-C, with the most significant reduction in
LDH-C 60%. While HDL-C significantly increased.
John S et al, 2003 [28]. Evaluated the effect of several
types of physical activity on lipids levels. Particularly,
they observed that compared to sedentary physically
active men had a reduction that varied from 3 to 11%,
in all lipids measurements. In women they also
observed a reduction starting from 5 to 18%, in all

lipids, with the most significant reduction in
triglycerides 18%. However, our results revealed that
the  benefits from  Gymnastics on  total

cholesterol, triglycerides and LDL cholesterol levels
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could be explained by the reduction in body mass index
and the decreased unbalanced food habits among
gymnasts. Our findings are in accordance with several
other observational studies ! that reported a no
significant effect of physical activity on lipids levels, by
the exception of HDL cholesterol and triglycerides.
Regarding the intensity of physical activity that is
needed for a considerable lowering on lipids levels
several investigators report that positive changes in
HDL cholesterol levels observed in those who were
highly exercised®>*. Although, it is difficult to
compare results among studies, because different
methods were used to classify physical activity levels,
our study revealed that even intensive physical activity
levels was associated with a significant increasing in
HDL cholesterol levels, among females. It is widely
accepted that exercise affects blood cholesterol and
other lipids in a positive way, by regulating the
metabolism of all lipids in the blood. Several studies
demonstrate that exercise raises HDL-cholesterol in the
blood. Gymnasts showed lower body mass index, fat
mass and also a hypoenergetic diet, with higher supply
in protein and saturated fat ®°'. We conclude that
gymnastics exercises affect blood cholesterol and other
lipids in a positive way, by regulating the metabolism
of all lipids in the blood and increased fat oxidation
during training results in an adaptive mechanism for
body weight maintenance. Also increasing HDL-C
level in males and females gymnasts has protective
value against cardiovascular diseases such as ischemic
stroke and myocardial infarction by carrying cholesterol
from the body's tissues and remove cholesterol from
atheroma within arteries and transport it back to the
liver for excretion or re-utilization which is the main
reason why HDL-bound cholesterol. Cholesterol is
insoluble in blood, but is transported in the circulatory
system bound to one of the varieties of lipoprotein
(HDL) as spherical particles which have an exterior
composed mainly of water-soluble proteins. Our future
work will be concentrate on the study of the effects of
some aerobic sports on lipid profile.
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