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ABSTRACT 

The effect of participation in a physical fitness programme of 

moderate intensity on plasma lipoprotein cholesterols, total choles- 

terol, triglycerides and apolipoprotein-A levels was investigated. 

Forty-nine inactive individuals participated in a sixteen week 

exercise programme that consisted of three sessions weekly with«one 

and one-half hours in each session. The results were compared with 

those of a non-participating group. 

Results suggest that a programme of physical exercise of moderate 

intensity of a relatively short duration (sixteen weeks) can have a 

beneficial effect by modifying the plasma lipid constituents in 

potentially high risk individuals, particularly those over AO years 

who have low HDL-cholesterol blood levels. 
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coronary artery disease. At the same time there exists a positive 

correlationship between the incidence of coronary heart disease and 

the levels of LDL-cholesterol and triglycerides. 

The popularity of the clinical application of HDL-cholesterol 

measurement is further enhanced by reports from other resear- 

chers 
10, 12, 38, 19, 21, 25, 26, 28, 36 

who suggested that factors 

such as strenuous physical training, smoking, weight loss, dieting, 

etc., can influence the HDL-cholesterol concentration. Wood and 

20 
Haskell both have demonstrated that athletes have higher HDL- 

cholesterol and lower triglycerides and total-cholesterol levels 

when compared with more sedentary controls. However, most of these 

reports have dealt with individuals involved in strenuous physical 

training programmes of long duration in preparation for athletic 

competitions. There is scanty information on the extent to which 

lipid' levels in sedentary individuals can be modified through 

participation in physical fitness programmes of modest duration and 

intensity. 

In this study we investigated the relationship between the 

physical fitness exercise activity of men and women who participated 

in the fitness programme at the local fitness centres and their plasma 

levels of HDL-cholesterol, triglycerides, total-cholesterol, 

LDL-cholesterol and apolipoprotein-A. 
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Materlal and Method 

Subjects 

Forty-nine individuals employed in sedentary occupations were 

recruited through two local fitness centres. There were twenty-one 

females and twenty-eight males ranging in ages from 26 to 51 years 

and identified as the exercise group. Ninety per cent of these 

individuals had not previously participated in any regular form of 

organized physical fitness activity. The study began in December, 

1980 and finished in April, I98I (sixteen weeks). 

The forty-seven non-participating subjects identified as the 
f 

control group were hospital staff members. Their working day 

included considerable walking and normally they participated 

regularly in organized activities such as softball tournaments, 

run-a-mile race, morning exercise, etc. There were thirty females 

and seventeen males between the ages of 2k and 5^ years. Their 

plasma lipid levels were determined on two occasions, in December, 

1980 and in April, I98I. 

All subjects, both exercise and control groups, were requested 

not to change their lifestyle (i.e. alcohol consumption, smoking 

and dietary habits) throughout the four months of the programme. 
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A11 were apparently healthy; they were not on medication and had 

normal biochemical profiles consisting of blood glucose, urea nitrogen, 

bilirubin, alkaline phosphatases, uric acid and aspartate amino- 

transferase. 

Physical Fitness Exercise Programme 

There were three exercise sessions of one and one-half hours 

duration per week. The exercise programme consisted of a fifteen 

minute warm-up exercise of low intensity stretching and sit-ups, 

followed by thirty minutes of running and jogging on an indoor 

track. The subjects were advised to monitor their exercise heart 

rate with ten second pulse counts several times during the exercise. 

The physical activity was regulated to maintain a heart rate for a 

period of thirty minutes at 70-85% of the age-adjusted maximum 

2 
heart rate as described by Astrand. A log was kept by each 

participant for the number of kilometers jogged. This allowed 

a fairly accurate check of the exercise levels maintained between 

sessions. The exercise session was supplemented by skipping, push- 

ups, swimming and weight lifting. There was a final fifteen minutes 

cool-down period after the exercise. The average jogging distance 

for each participant was fifteen kilometers per week. 

Collection of Samples 

Overnight fasting venous blood samples were collected from subjects 
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in 10 ml. Vacutainer tubes (B.D. S Co. Canada Ltd.) containing an anti- 

coagulant (Ethylenediamine tetra-acetic acid). These tubes were gently 

mixed several times by inversion and then the blood was separated 

immediately by centrifugation at 2000 RPM at 4°C. The plasma fractions 

were stored at -lO^C until analysis. 

Blood samples were collected at enrollment to set the baseline 
! 

level. Additional samples were taken after the fourth, eighth, 

twelfth and sixteenth weeks of the programme. 

Analytical Methods 

Total cholesterol was determined using a VP Bichromatic Comput- 

erized Analyzer (Abbott Laboratories, CA=.). The enzymatic cholesterol 

reagents were supplied by Worthington Diagnostics. The cholesterol 

ester in the sample was enzymatically hydrolyzed to free cholesterol 

and free fatty acids. These products were oxidized by cholesterol 

oxidase to cholesten~3"one with the simultaneous production of 

hydrogen peroxide which was then quantitated by coupling with a 

chromogen. The resultant compound was measured at 500/600 mu. 

Triglycerides analysis was performed on the SMA 12/60 multi- 

channel autoanalyzer (Technicon, Tarrytown, N.Y.). The procedure 

40 
employed an Ultra-Violet enzymatic reaction as modified by Kessler 

and Lederer. The method involved the enzymatic hydrolysis of tri- 
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glycerides by lipase to glycerol and was followed by a series of reactions 

that terminated in the NADH-NAD indicator system. This final reaction 

was measured spectrophotometrical1y at 3^0 mu. Our method used two 

independent but interrelated channels for blanking purpose. 

46 
High-Density-Lipoprotein-Cholesterol procedure Involved the 

separation of the High Density Lipoprotein fraction from the other lipo- 

proteins (i.e. VLDL and LDL fractions) by the addition of manganese 

chloride and heparin to the sample. The resulting precipitate was 

removed by centrifugation. The supernatant fluid containing the 

HDL-cholesterol was assayed with the Worthington enzymatic reagents 

in the Abbott VP analyzer. 

Low-Density-Lipoprotein-Cholesterol was estimated according to 

1 3 the method of Friedwald. 

LDL-chol. Tota1-chol. HDL-chol. Triglycerides 
5 

Apolipoprotein-A concentration was measured by the Standard 

41 Radial Immunodiffusion technique. The reagent (M-partigen 

Apolipoprotein plate) was supplied by Behring Hoechst Inc. In this 

procedure, specific antiserum to apolipoprotein-A was impregnated in 

agarose gel. Immunoprecipi tat ion was produced by addition of the 
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sample. Apolipoprotein-A concentration was determined by the 

use of reference standards similarly tested. 

Statistical Method 

The student's t-distribut ion test for two sample observation 

was used to assess the significance of the difference between 

parameter means within and between groups. 

t = 

1 (x^ - x^) - (u^ - u^) 

(1 + 1 ) (n, - l)S^ + (n2 - DS^ 
n, n.'^    r  

\J 1 2 n, + n - 2 

with n^ + n2 “ 2 degrees of freedom 

V'/here x = Sample mean 

s = Sample standard deviation 

u = Population mean 

n = Sample size. 

To analyze the bivariate date (Table 111), the linear regression 

model was used to test the mathematical relationship between the 
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variables and their correlation coefficient ()r) by 

y = a + bx 

where a = y - bx 

b = nixy ~ ZxZy 

nEx^ - (Ex)^ 

r = 

Exy - ExEy 
n 

\1 ^2 . ( 2 .(Mi) 
n n 

Probability values were calculated from the t~Distribut ion table 

using the formula of 

t = 

\J 
vr / (1 - r^) 

where v = n - 2 

n = number of sample data points 

r = correlation coefficient. 

All statistical methods were performed with Texas Instruments 

Programmable 59 Calculator with PC - 100c Printer. 

Due to the relatively small sample size and the nature of the 

biological parameter, a probability value of less than O.O75 was 

considered as statistically significant. 
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RESULTS 

Changes in plasma lipid during the course of the l6~week exercise programme 

Sample data of the experiment are shown in appendix (1). 

Selection of control data for reduction of sample size is discussed 

in appendix (11). 

The effect of exercise on various plasma lipid levels is shown in 

Table 1 and Figures 1 - V. 

HDd-cholesterol It was quite apparent that there was a significant 

difference in HDL-cholesterol levels between female and male participants 

at most stages of our study. The HDL-cholesterol concentration increased 

numerically during the course of the exercise programme in both male and 

female groups. Within twelve weeks, the male exercise group had a signi- 

ficant increase which continued until termination of the programme. 

(43.6 ± 11.4 vs 48.9 ± 10.2 mg/dl, P = 0.03). The HDL-cholesterol in 

the female exercise group was significantly higher than the baseline 

level only after sixteen weeks of participation (50.3^ 9*7 vs 

54.9 ± 9.5 mg/dl, P = 0.07). 

Tota1-Choiesterol There was no significant difference in total- 

cholesterol levels between the male and female exercise groups at any 

stage. Moreover, data did not show any significant changes throughout 

the sixteen-week programme. At the final week, the mean concentration 

of tota1-cholesterol was slightly lower, but this was not statistically 

significant. 
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FIG. 

70 

MEAN HDL-CHOLESTEROL LEVEL ATTAINED AT 

INTERVALS OF THE EXERCISE PROGRAMME 

1 FEMALE MEAN + S.D. 
n - 21 

3 MALE MEAN + S.D. 

n = 28 
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FIG. in TRIGLYCERIDES LEVEL ATTAINED AT 

INTERVALS OF THE EXERCISE PROGRAMME 

FEMALE MEAN + S.D. 
n = 21 

3 MALE MEAN + S.D. 
n = 28 








































































































