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Abstract

Physical inactivity is a serious growing health problem. Epidemiological studies have shown
that a sedentary lifestyle will contribute to the early onset and progression of atherosclerotic
cardiovascular disease and is associated with a doubling of the risk of premature death. Ex-
ercise favorably affects lipoprotein metabolism. The protective effect of exercise is by in-
creasing circulating HDL. Hence there is a need to study the effect of exercise on the levels
of High Density Lipoprotein (HDL), Apolipoprotein A-1 (apo A-1) and Lecithin cholesterol
acyl transferase (LCAT) activity. A total of 100 subjects were studied, aged 30-50 years.
Group 1 consisted of 50 athletes who were involved in regular physical exercise. Group Il
consisted of 50 age and sex matched healthy controls with sedentary life style. LCAT activity
was assessed by measuring the difference between esterified and free cholesterol by using
digitonin precipitation method. Apolipoprotein A-l1 was measured by immunoturbidemetric
method using semiautoanalyzer. Total cholesterol and HDL cholesterol were measured by
CHOD-POD method. Triglyceride was measured by GPO-PAP method. LDL and VLDL
were calculated by formula. The levels of TC, TC / HDL and LDL / HDL were significantly
increased in Group Il in comparison with Group 1. The levels of HDL, LCAT and Apolipo-
protein A-1 were significantly increased in Group | compared to Group Il. Individuals en-
gaged in regular physical activity had higher HDL, LCAT activity and Apolipoprotein A-1
levels and lowered levels of atherogenic lipid components. This might help in preventing
cardiovascular disease development in these individuals.
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Introduction

Physical inactivity is a serious growing health problem
associated with the risk of premature death by atheroscle-
rosis and cardiovascular disorders [1-4]. Physical exercise
and fitness are considered as key factors affecting overall
risk of cardiovascular disease. It is an effective interven-
tion for prevention and treatment of coronary artery dis-
ease (CAD) as well as for rehabilitation of coronary pa-
tients [5, 6]. Regular physical activity as well as a single
exercise session can positively alter cholesterol metabo-
lism by increasing the production and action of several
enzymes which enhance the reverse cholesterol transport.
The precise mechanisms are unclear, but evidence indi-
cates that other factors including diet, body fat, weight
loss, hormone and enzyme activity interact with exercise
to alter the rates of synthesis, transport and clearance of
cholesterol from the blood [7]. Exercise favorably affects
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a number of cardiovascular risk factors such as obesity,
insulin resistance, and blood pressure. It also has a bene-
ficial effect on the lipid profile. The latter may be a signif-
icant contributor to the protective effect of exercise partly
by lowering the concentrations of triglyceride-rich lipo-
protein (TRL) and low-density lipoprotein (LDL), espe-
cially atherogenic small LDL. However, the most distinct
and sustained effect of exercise on lipoproteins is the in-
crease in circulating HDL, both as HDL cholesterol con-
centration and the number of HDL particles [8, 9, 10].
LCAT is the enzyme that generates almost all of the cho-
lesterol esters in plasma and plays a key role in reverse
cholesterol transport and is activated by Apolipoprotein
A-I [11]. It promotes reverse cholesterol transport by
maintaining a free cholesterol gradient between HDL and
peripheral tissues [12].

Thus there is need to study the effect of physical activity
on HDL Cholesterol, LCAT and apo A-I levels.
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Materials and Methods

A total of 100 subjects were studied, aged 30-50 years.
Group I consisted of 50 athletes who were selected from
the military training academy. They were involved in reg-
ular exercise amounting for expenditure of approximately
5 kilo calories/ min for 2hours/day for a period of one
year. Group II consisted of 50 age and sex matched
healthy controls, with sedentary life style. Athletes were
tested during the “off season” period, i.e., at > 2 months
after or before training period. The amount of exercise
during this period was relatively low, aiming to sustain
rather than increase physical fitness. Neither athletes nor
controls had exercised for at least 24 hours before the
tests. The study was conducted in the Department of Bio-
chemistry, BIMS, Belgaum. All the participants belonged
to the middle income group. All the experiments have
been examined and approved by institutional ethical
committee and with the Helsinki Declaration of 1975, as
revised in 2000.

Sample collection

After obtaining informed written consent, Sml of over-
night fasting blood sample was collected from all the par-
ticipants under aseptic conditions. The blood samples
were centrifuged and serum samples were used for meas-
uring various parameters.

Methods

LCAT activity was assessed by measuring the difference
between esterified and free cholesterol [13]. Determina-
tion of free and ester cholesterol was done by using
digiton in precipitation method [13]. Apolipoprotein A-I
was measured by immunoturbidemetric method using
semiautoanalyzer [14]. HDL cholesterol [15] and Total
cholesterol were measured by CHOD-POD method
[15].Triglyceride estimation was done by GPO-PAP
method [15]. VLDL and LDL cholesterol were calculated
by formula [15].
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Exclusion criteria

Patients on hypolipidemic drugs, steroids, oral contracep-
tives, smokers and alcoholics were excluded. Known cas-
es of hypothyroidism, hyperthyroidism, Cushing’s syn-
drome, kidney diseases, hepatic diseases, Diabetes Melli-
tus and participants with family history of hyperlipidemia
were also excluded.

Limitations
The LCAT activity was indirectly measured as the differ-
ence between esterified cholesterol and free cholesterol.

Results and Discussion

The effect of physical exercise on plasma HDL levels has
been demonstrated in a number of interventional studies.
The present study aimed at determining whether exercise
could induce an increase in HDL cholesterol levels and
also to know the mechanism behind increase in HDL cho-
lesterol levels. The major finding of the study was that
physical exercise was associated with increments in plas-
ma concentrations of HDL cholesterol. Higher levels of
HDL Cholesterol in those involved in regular exercise
was an expected finding and was consistent with other
cross-sectional and interventional studies.

In our study we found that the levels of TC, TG, LDL and
VLDL were significantly lower in athletes compared to
controls (Table 1). The levels of HDL, LCAT activity and
apo A-I were significantly higher in athletes compared to
controls (Table 1). Study by Beata Olchawa et al (2004)
showed that higher levels of HDL Cholesterol in athletes
might be a consequence of increased formation of HDL
from apo-A-I and cellular cholesterol, enhanced flow of
cholesterol along the RCT pathway, and hence increased
functionality of RCT[16].

Tablel. Various serum parameters in Group | (Athletes) and Group Il (Control participants)

SL.No Parameters Group | Group Il p- value
(n =50) (n =50)
1 HDL (mg / dl) 47.68 +16.91 32.16 +4.85 <0.05
2 Apolipoprotein A-I (mg/dl) 188.8+19.49 150.2+10.45 <0.05
3 LCAT activity (IU/L) 91.74 + 6.49 74.26+6.25 <0.05
4 LDL (mg/ dl) 76.45 +30.95 119.21 +35.8 <0.05
5 VLDL (mg / dl) 2542 +12.81 39.207 +28.5 <0.05
6 Total Cholesterol (mg/ dl) 164.1 +30.34 191.9 +42.75 <0.05
7 Triglycerides (mg / dl) 136.5 +95.68 192.3 +138.6 <0.05
8 TC/HDL 40+1.8 6.0+13 <0.05
9 LDL / HDL 23+14 36+ 1.1 <0.05

p < 0.05 = Significant, n = Number of subjects
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Figure 1. Scatter diagram showing positive correlation
between LCAT activity and APO A-l in participants

The figure shows positive correlation between LCAT ac-
tivity and APO A-I in participants
(r=10.8492)
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Figure 2. Scatter diagram showing positive correlation
between LCAT activity and HDL in participants

The figure shows positive correlation between LCAT ac-
tivity and HDL in participants

(r =0.5393)
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Figure 3. Scatter diagram showing positive correlation
between Apolipoprotein A-1 and HDL in participants.

The figure shows positive correlation between Apolipo-
protein A-l1 and HDL in participants

(r = 0.5029)
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Study by Halle.M showed that increase in physical fitness
improved the lipoprotein profile and reduced the inci-
dence of cardiovascular events [17].

Jaume et al found that physical activities with intensity
greater than 7 kcal/minute were associated with a higher
level of high density lipoprotein (HDL) cholesterol and a
lower atherogenic index (total cholesterol: HDL choles-
terol) [18].

Our data and those from other studies indicate that chang-
es in lipoproteins, particularly an increase in HDL, can be
achieved with regular exercise. This is important in the
prevention of coronary heart disease. Epidemiologic stud-
ies suggest that a high HDL may protect against coronary
heart disease. Although there is no definitive metabolic
evidence as to why a high HDL protects against athero-
sclerosis, possible mechanisms have been suggested. A
possible benefit of a high HDL level follows from the role
of HDL as a carrier of free cholesterol removed from tis-
sues, with esterification of this cholesterol under the ac-
tion of LCAT. Physical exercise may influence physio-
logical effects that enhance the formation of Apolipopro-
tein A-I [16] which activates LCAT enzyme [19]; hence
there might be increased HDL formation and activity of
LCAT. This is supported by the positive correlation be-
tween LCAT activity and apo A-I (Figure 1), HDL and
LCAT activity (Figure 2), HDL and apo A-I (Figure 3) as
observed in our study.

In our study we have found that physical exercise increas-
es LCAT activity, levels of HDL and Apolipoprotein A-I
and decreases LDL / HDL ratio and Total Cholesterol /
HDL ratio which is considered as the atherogenic index.
The raised HDL, LCAT, apo A-I and reduced atherogenic
index reduces the incidence of atherosclerosis in subjects
involved in regular physical activity. Thus engaging in
regular physical activity which contributes to physical
fitness helps to decrease the incidence of cardiovascular
diseases by increasing the HDL Cholesterol levels.

Conclusion

Study concluded that individuals engaged in regular phys-
ical exercise had higher HDL-C, LCAT activity and
Apolipoprotein A-I levels and lowered levels of athero-
genic lipid components which might help in preventing
cardiovascular disease development in these individuals.
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