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ABSTRACT 
            Regular exercise training is recognized as a powerful tool to improve 
work capacity, endothelial function and the cardiovascular risk profile in 
obesity. To achieve this purpose the present research was undertaken to 
investigate that the effect of aerobic training programme performed at 
different intensities reduces the lipid profiles and enhances the antioxidant 
status in middle aged obese men. In our study thirty men with coronary heart 
disease and their age ranges between 35 and 40 years were selected as 
subjects. They were divided into three groups with 10 members of each. 
Group I and Group II treated as experimental groups performing aerobic 
training at low intensity and medium intensity whereas group III remains as 
control with no practice of aerobic training other than regular activities. 
Aerobic training programme was conducted for a period of 3 months 
(3days/week) to the experimental groups. Data were collected and biochemical 
analysis was done.  We observed significant alterations on lipid profiles and 
enhancement in the antioxidant status in aerobic training groups. Studies 
also proved that better effect was seen in medium intensity of aerobic training 
groups than others. Results were statistically analyzed using Anova and 
DMRT and are significant at p<0.05. Hence the study concludes that aerobic 
training plays a vital role in reducing the risk factors of cardiac disease by 
retaining the antioxidant status and shows the importance of health benefits 
of the today’s well being. 
Keywords: Antioxidants, Lipid Profile, Aerobic Training, Lipo Proteins, 
Coronary Heart Disease (CHD), Total Radical Antioxidant Potential (TRAP) 
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INTRODUCTION 
 Obesity has become a major health, social and economical 
burden of today’s world (James et al., 2004). It has now been well 
established that obesity directly increases cardio metabolic risk by 
altering the secretion of adipokines and, indirectly, by promoting 
insulin resistance and its associated metabolic disorders, such as 
Type-2 diabetes. Moreover, obesity causes additional health 
problems as it is closely associated with the development and 
progression of coronary heart disease, certain forms of cancer, 
respiratory complications (e.g. obstructive sleep apnoea) and 
osteoarthritis (Kopelman, 2000).  
 Cardiovascular risk profiling attempts to establish the 
absence or presence of a number of risk factors that, together with 
overweight and obesity, contribute to the progression of 
cardiovascular disease, such as endothelial dysfunction, 
hypertension, inactivity and poor exercise capacity (Inga E. 
Schjerve et al.,2008). Both overweight and obesity appear to be 
associated with low aerobic capacity and impaired endothelial 
function (Watts et. al, 2004).  
 Endurance training improves both aerobic capacity (Rognmo et 
al, 2004; Wisloff et. al., 2007) and endothelial function (Wisloff et. al, 
2007; Meyer et. al., 2006), and is now increasingly recommended in the 
prevention and treatment of overweight and obesity (Haskell et, al., 
2007). It has been known that endurance exercise training, decreases 
cardiovascular risk, but an optimal training programme has not yet 
been identified. Similarly, criteria for the minimum protective exercise 
programme against overweight and obesity have not been established. 
Although the recommended exercise intensity spans the range 40–90% 
of VO2max (maximal oxygen uptake), most studies indicate that high-
intensity exercise, i.e. toward the upper end of the range, results in 
larger aerobic and cardiovascular adaptations (Dubach et. al.,1997; 
Hambrecht, et. al., 2000; Lee et. al., 2003), and many rehabilitation 
programmes advocate the use of low-to-moderate-intensity exercise. 
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 Exercise remains a key aspect of a healthy lifestyle. 
However, strenuous physical exercise results in an enhanced 
uptake of oxygen leading to increased metabolism, which can 
increase the production of reactive oxygen species (ROS) (Kelle et 
al., 1998). Cells continuously produce free radicals and ROS as part 
of metabolic processes. These free radicals are neutralized by an 
elaborate antioxidant defense system consisting of enzymes such as 
catalase, superoxide dismutase, glutathione peroxidase, and 
numerous non-enzymatic antioxidants, including vitamins A, E 
and C, glutathione, ubiquinone, and flavonoids. Exercise can cause 
an imbalance between ROS and antioxidants, which is referred to 
as oxidative stress (Urso and Clarkson, 2003).  
 Oxidative stress may occur due to an increase in free radical 
production and/or a decrease in antioxidant defenses (Mustafa Gul 
et al., 2003). Without the intervention of the cell’s antioxidant 
defense mechanisms, free radical-mediated lipid peroxidation can 
lead to the loss of the integrity of cell membrane and tissue damage 
(Maxwell, 1995; Clarkson and Thompson, 2000). The efficiency of 
the antioxidant defense system depends on the balanced diet. 
 Multiple enzymatic and non-enzymatic antioxidant defense 
systems are present in cells to protect the membranes and other cell 
organelles from the damaging effects of free radical reactions 
(Evans, 2001). While regular exercise training is associated with 
numerous health benefits, it can be viewed as an intense physical 
stressor leading to increased oxidative cellular damage, likely due 
to enhanced production of ROS (Bloomer et al., 2005). Though 
many studies have reported that acute aerobic exercise contributes 
to oxidative stress, especially when performed at high intensity 
levels (Muaz Belviranli and Hakki Gokbel, 2006). Our present study 
was carried out to find whether aerobic exercise performing at 
different intensity reduces lipid profiles and increases antioxidant 
levels. It also determines a relative effect in depletion of free 
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radicals generation leading to lipid peroxidation and thereby 
protects the cells by enhancing the antioxidant status. 
 

METHODOLOGY 
Selection of Subjects: Thirty men were randomly selected as subjects 
with coronary heart disease from R.M.M.C&H, Annamalai University 
and their age ranged between 35 and 40 years. Selected subjects were 
divided into three groups with ten members in each.  
Experimental Design: The primary purpose of the study was to 
investigate the effect of different intensities of aerobic training on 
coronary heart disease middle aged obese men. The selected 
subjects were divided into three groups performing aerobic 
exercise at different levels.   
Group I initiates their work load with 20% of aerobic training ends 
with 45% (low intensity) for twelve weeks (3days/week) 
Group II starts their workload with 35% of aerobic training and 
ends with 50% (medium intensity) for twelve weeks (3days/week) 
 Group III served as control who did not participate any special 
training apart from the regular activities. 
 Aerobic exercise training: Aerobic exercise training program was 
conducted in the Department of Physical Education and Sports 
Science Annamalai University for a period of 3 months (3 
days/week). Each exercise session consisted of three components: 
(i) a 10 min warm-up period consisting of stretching and low-level 
calisthenics, (ii) a 20 –30 min period of aerobic exercise, and (iii) a 
10 min cool-down period also involving low-level calisthenics and 
walking. Aerobic exercise (for example, fast walking, jogging, and 
swimming) should be the mainstay of exercise training in patients 
with CHD. Supervised exercise training programs are also 
beneficial, especially during the initiation period. They ensure that 
patients are exercising safely, and permit one to assess progress. 
Biochemical analysis was done and measured using the 
appropriate test. All the groups were tested before and after the 
training period of twelve weeks. 
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THREE MONTH AEROBIC TRAINING PROGRAM 

MONTHLY GOALS WEEKLY SCHEDULE 
  DAY 

WORK OUT 1 2 3 4 5 6 7 

Aerobic ☼  ☼  ☼   

THREE MONTHS PRIOR TO 
a.  Aerobic train 3 days a week 
 
 Strength ☼  ☼  ☼   
 
 Recreation      ☼  

 
 

Rest       ☼ 

WORKOUT DETAILS & NOTES 
 Purpose: Get into a routine of exercising regularly. Start off easy and concentrate on one day at a time. 

 
Exercises:  
1.  Aerobic training can include running, biking, swimming, cross-country skiing, etc. for a minimum of 30 
 minutes per session. 
2.   Strength training should include exercises working mostly on upper body strength. Include exercises 
 for arms, shoulders, back, and abdominals. Each exercise should include 3 sets of 10-15 reps so that muscle 
 failure occurs on last set. 
3.  Recreational exercise is any form of fun exercise that you enjoy. Can include climbing, hiking, 
 biking,etc. 

WORKOUT 1 2 3 4 5 6 7 
 Aerobic ☼  ☼  ☼   

Hill or Stairs ☼  ☼  ☼   
Strength ☼  ☼  ☼   
Recreation      ☼  

 

TWO MONTHS PRIOR TO 
a.  Aerobic train 3 days a week  
b.  Hill or stair climbing 1 day a week                     
c.  Strength train 3 days a week 
d.  Recreate 1 day a week  
e.  Rest 1 day a week 
 
 Rest       ☼ 
Purpose:  Building a strong foundation of fitness for the mountains. 
Exercises: 
1.  Continue aerobic workouts as last month's but increase duration to at least 40-min. Include hill and/or 
 stair climbing workouts as an aerobic exercise at least once a week for at least 30 min. Carry 20 lbs. in a 
 backpack while you climb. 
2.  Strength training should continue and increase resistance to maintain muscle. 
3.  Continue recreating at least once a week. 

ONE MONTH PRIOR TO  WORKOUT 1 2 3 4 5 6 7 
a. Aerobic train 3 days a week Aerobic ☼  ☼  ☼   

 
b. Hill or stair climbing 1-2 days a 

k
Hill or Stairs ☼  ☼  ☼   

c. Strength train 4 days a week 
 

Strength ☼  ☼  ☼   
 

d. Recreate 1 day a week. 
 

Recreation      ☼  
 e. Rest  1 day a week Rest       ☼ 
 

Purpose: Build your endurance and strength.  
Exercises: 
1. Increase aerobic session to 45 min. Increase weight for carrying uphill by 10 lbs. and increase duration.  
2. Strength train as before but increase resistance as needed.  
3. Continue your fun recreational workout at least once a week 
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Selection of variables:   
 The following coronary heart disease (CHD) variables were 
selected as testing variables and they were Lipid peroxidative 
indices such as TBARS (thiobarbituric acid reactive substances) and 
hydroperoxides Plasma Lipid profiles such as Cholesterol, 
Triglycerides, phospholipids and free fatty acids.  
 Plasma lipoproteins are High density lipoproteins (HDL), 
Low density lipoproteins (LDL), Very low density lipoproteins 
(VLDL), and Enzymic antioxidants include Superoxide dismutase 
(SOD), Catalase (CAT) and Glutathione peroxidase (GPX) and 
Non-enzymic antioxidants such as Vitamin C, Vitamin E and 
Reduced Glutathione (GSH).  
 
Biochemical estimations: 
 Lipid peroxidative indices such as TBARS were estimated by 
the method of Ohkawa et al., (1979) and Hydro peroxides by Jiang 
et al., (1992).  Estimation of Cholesterol using Allain et al., 1974, 
triglycerides (Foster and Dunn, 1973), Free fatty acids by 
(Falholt,1973) and phospholipids (Zilversmit and Davis,1950). 
Plasma lipoprotein estimated by Boheringer manhim kit. 
Antioxidants includes enzymic antioxidants such as SOD estimated 
by the method of Kakkar et al.,(1942), catalase (Sinha, 1972) and 
GPX (Rotruck etal., 1973). Non enzymic antioxidants include GSH 
(Ellman, 1959), Vitamin C (Roe and Kuther, 1942), Vitamin E (Baker 
et al., 1980) were analysed. Biochemical analyses were done 
accurately in the Department of Biochemistry for the selected 
variables and the results were reported by the concerned 
Biochemist to our scholar. 
 
Statistical analysis: 
 The data were collected before and after the different 
intensities of aerobic training programme on both the experimental 
and control group. Biochemical variables were assessed before and 
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after 3 months of aerobic training. The data were analyzed using 
ANOVA and the group means were compared by Duncan’s 
Multiple Range Test (DMRT). There differences was considered to 
be significant when p<0.05. Results showed that aerobic training 
modifies the selected coronary heart risk factors in experimental 
groups than control. Better improvement was seen in medium 
intensity of training.   
 
RESULTS: 
 

Table. 1 
Changes in the levels of TBARs and hydroperoxides in control 

and exercise groups 
 

Groups TBARS(mM) Hydroperoxides 
(×10-5mM) 

CHD Low  Intensity Work Load 1.10±0.1a 6.5±0.2a 
CHD Medium Intensity Work 

Load 0.95±0.02b 4.5±0.3b 

Control 2.1±.0.1c 8.4±0.3c 
Data represents mean± SD from 10 subjects in each group. 
Values not sharing a common superscript letter (a,b,c) differ significantly at p≤0.05 (Duncan’s multiple range test) 
Group comparison: Group 3 with all, Group2 with 1 and 3. 

 
Table: 2 

Changes in the levels of cholesterol, triglycerides, phospholipids 
and free fatty acids in control and exercise groups 

 
Groups Cholesterol 

mg/dl 
Triglycerides 

mg/dl 
Phospholipids 

mg/dl 
Freefattyacids 

mg/dl 
CHD Low  
Intensity  

Work Load 

263.25 ± 11.5a 192 ± 11.4a 190.2±11.2a 9.2±1.3a 

CHD Medium 
Intensity 

Work Load 

211.12 ± 17.2b 174.11 ± 18.2b 184.3±14.3b 8.3 ±0.8b 

Control 281.12 ± 18.1c 218.9 ± 24.0c 195.7±22.8c 10.7 ±1.2c 
Data represents mean± SD from 10 subjects in each group. 
Values not sharing a common superscript letter (a,b,c) differ significantly at p≤0.05 (Duncan’s multiple range test) 
Group comparison: Group 3 with all, Group2 with 3 and 1.  
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Table: 3 
Changes in the levels of Plasma Lipoprotein in control and 

exercise groups 
 

Groups HDL mg/dl LDL mg/dl VLDL mg/dl 
CHD   (Low intensity) 42.3 ± 5.2a 169.2 ± 11.3a 37.65 ± 2.9a 

CHD (Medium intensity) 48.2 ± 3.8b 155.5 ± 12.6b 30.8 ± 4.6b 
Control 37.6 ± 4.6c 196.3 ± 21.6c 43.9 ± 5.3c 

 
Data represents mean± SD from 10 subjects in each group. 
Values not sharing a common superscript letter (a,b,c) differ significantly at p≤0.05 (Duncan’s multiple range test) 
Group comparison: Group 3 with all, Group 2 with 3 and 1.  
 

Table.4 
Changes in the levels of enzymic antioxidant status in control 

and exercise group 
 

Groups SOD 
(UA/mg Hb) 

CATALASE 
(UA/mg Hb) 

GPX 
(UA/mg Hb) 

CHD   
 (Low intensity) 0.93±0.002a 8.7±0.07a 55.11±0.4a 

CHD  
(Medium intensity) 1.36±0.03b 9.8±0.2b 60.33±0.1b 

Control 1.7±0.02c 11.8±1.3c 62.11±0.4c 
Data represents mean± SD from 10 subjects in each group. 
Values not sharing a common superscript letter (a,b,c) differ significantly at p≤0.05 (Duncan’s multiple range test) 
Group comparison: Group three with all, Group2 with3 and 1.  
A- Enzymes required for 50% inhibition of NBT reduction/min/mg Hb 

 
Table: 5 

Changes in the levels of non-enzymic antioxidant status in 
control and exercise groups 

 

Groups Vitamin E 
(mg/dl) 

Vitamin C 
(mg/dl) 

Glutathione 
(mg/dl) 

CHD Low Intensity 1.18  ± 0.14a 1.32 ±0.15a 42.3±2.8a 
CHD medium Intensity 1.25 ± 0.16b 1.66  ±0.11b 48.2±1.6b 

Control 0.86 ±0.07c 0.83 ± 0.06c 39.7±3.5c 
Data represents mean± SD from 10 subjects in each group. 
Values not sharing a common superscript letter (a,b,c) differ significantly at p≤0.05 (Duncan’s multiple range test) 
Group comparison: Group 3 with all, Group 2 with 3 and 1.  
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 The levels of TBARS and hydroperoxides were found to be 
increased in control groups of coronary heart patients. Aerobic 
training at different intensity lowers the levels of TBARS and 
hydroperoxides in CHD patients. Medium intensity training 
exercises shows better effect in reducing the lipid peroxides levels 
than other groups. (Table.1) 
 Table 2 shows the levels of cholesterol, triglycerides, free 
fatty acids and phospholipids in control and exercise groups. The 
levels of lipid profiles in experimental groups were decreased by 
performing the aerobic exercise at different intensities. Medium 
intensity exercise shows significant changes than control and low 
intensity groups. 
 Table 3 shows the levels of HDL, LDL and VLDL in control 
and aerobic training groups. The increased levels of lipoprotein in 
control group were seen than aerobic training groups.  Exercise 
training for three months shows predominant changes in aerobic 
training groups when compared to control. We also found 
significant increase in HDL and decrease in LDL and VLDL levels 
in work performing at medium level of CHD patients.  
 SOD, CAT and GPX were significantly decreased in control 
group of CHD patients.  The activities of enzymic antioxidants 
were significantly elevated in low and medium intensity CHD 
group. Regular practice of exercise enhances the antioxidant status 
and it was also found that significant effect was seen only in 
medium intensity exercise group than other. (Table.4) 
 Non-enzymic antioxidants such as GSH, vitamin-C and 
vitamin-E levels were decreased in control group of CHD patients. 
Hence three months training retained the levels of GSH, vitamin-C 
and vitamin-E in experimental training groups than control. Much 
better improvement in the non-enzymic antioxidant status was 
noticed in performing the aerobic exercise of medium intensity 
work load. (Table.5)   
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DISCUSSIONS 
 Physical activity is widely accepted to be a protective factor 
against the development of atherosclerotic disease (Berlin and 
Colditz, 1990). Thiobarbituric reactive substances (TBARS) and 
hydroperoxides, (HP) a marker of in vivo lipid peroxidation were 
increased in control group. Therefore, the improved antioxidant 
status found in the aerobic training groups could efficiently counter 
balance the oxidative stress produced by exercise. 
 Exercise has been shown to favorably alter lipids and 
lipoprotein concentrations, especially to raise plasma HDL-C and 
lower triglyceride concentration, blood pressure and inflammation 
and improve insulin sensitivity (Thompson et al., 2001). However 
our present study shows that different intensity of aerobic training 
groups reduces the concentration of triglyceride, cholesterol, 
phospholipids and free fatty acids and thereby promotes the HDL 
cholesterol. This may be due to the medium intensity of aerobic 
training though low level training slightly moderates the lipid 
levels, compared to control, medium intensity of aerobic exercise 
works better and proved to be efficient in reducing lipid levels 
thereby enhances the antioxidant status. 
 Most studies reported that exercise generally lowers plasma 
triglycerides (TG) concentrations when TG are moderately to 
markedly elevated, and high intensity exercise is more effective 
than low intensity exercise (Gyntelberg etal.,1977;Kraus etal.,2002). 
In our study we found that medium intensity of aerobic training 
groups are very effective when compared to low level intensity. 
This study was supported by the recent statements from the 
Surgeon general (US Department of Health and Human 
Services,1996), the National Institute of Health Consensus 
Development Panel on Physical Activity and Cardiovascular 
Health (NIH, 1996) and the centers for disease control and 
prevention and the American College of Sports Medicine (Pate 
etal.,1995) recommend that every adult should accumulate at least 
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30 minutes of moderate intensity of physical activity on most  
preferably all days of the week to prevent CHD and other chronic 
disease. Recent intervals also suggested that moderate intensity 
physical activity may have benefits on coronary risk factors than 
vigorous activities of high intensity (Howard et. al., 2009). 
 Among the modifications in the lipoprotein profile assigned 
to regular exercise, the most generally diffused one could be a 
moderate increase in HDL-C levels (Nakamura et. al., 1983), a well-
known anti atherogenic factor. In this study, different levels of 
aerobic training exhibited increase in HDL-C concentration in 
comparison with the control subjects. But better effect was seen in 
subjects performing aerobic exercises at medium intensity work 
load. 
 With regards to LDL-C and VLDL levels, we were able to 
find variation in aerobic groups when compared to control subjects. 
We found significant decrease in LDL and VLDL in medium 
intensity aerobic groups than other.   Studies also reported that 
related to physical activity. It seems that athletes generally show 
similar or slightly decreased LDL-C concentrations in comparison 
with sedentary people, whereas a greater reduction is only 
observed after repeated intense training (Cullinane et. al., 1982). 
 In the present study resulted that generation of free radicals 
have been suppressed due to the enhanced level of antioxidants. 
The study shows increased lipid peroxidation in control group 
when compared to experimental treated groups. Aerobic training 
performed at different levels reduces the formation of peroxidation 
products by increasing the antioxidant levels. 
 The production of oxygen free radicals is increased during 
exercise as a result of increases in mitochondrial oxygen 
consumption and electron transport flux, inducing lipid 
peroxidation and a series of adaptive responses (Kanter, 1994). 
 Plasma levels of nonenzymatic antioxidants can be modified 
by exercise. Consistent with a previous work (Sen ,1993), a high 
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training status has a favourable influence on plasma TRAP levels; 
TRAP mainly accounts for the aqueous antioxidant compounds, 
which include glutathione, ascorbic acid, uric acid and bilirubin 
(Evelson  et. al.,2001) 
 In the present study, we found a significant increase in the 
total radical antioxidant potential (TRAP) values of aerobic training 
groups as compared to samples obtained from non trained 
individuals of control. But the medium intensity of training shows 
better effect than other groups. This difference could be assigned to 
the increment in ascorbic acid levels found in aerobic training 
groups, Accordingly, different studies (Brites et. al., 1999; Sen, 1993; 
Dekkers et. al., 1996; Maxwell et. al., 1993) have reported higher 
levels of ascorbic acid in circulation because of exercise. 
 Several reports (Jenkins, 1993; Sjodin et. al.,1990) have 
suggested that the activity of the antioxidant enzymes are increased 
in skeletal muscles of trained individuals. This response seems to 
depend on the duration and intensity of exercise. In the present 
study, we evaluated the activity of superoxide dismutase, catalase 
and glutathioneperoxidase in plasma samples obtained from 
aerobic training groups of coronary disease patients and control 
CHD patients. Trained individuals showed a significantly 
increased activity of superoxide dismutase, catalase and GPX as 
compared to sedentary individuals. 
 Alpha-tocopherol is considered the most important lipid 
soluble antioxidant, with several other functions as the maintainer 
of membrane fluidity and stability. This compound directly 
scavenges peroxyl radicals, which are generated in the lipid moiety 
of membranes and lipoproteins (Diplock ,1983). Plasma levels of a-
tocopherol were significantly increased in the aerobic training CHD 
as compared to the control values. This increase in plasma a-
tocopherol levels could attenuate exercise-induced lipid 
peroxidation by scavenging free radicals and thus protecting the 
muscle from being damaged during exercise. Moreover, a-
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tocopherol has been shown to exert several atheroprotective actions 
by reducing platelet adhesion and aggregation, decreasing the 
expression of adhesion molecules that can cause neutrophils to 
stick to the endothelium, inhibiting K-dependent clotting factors, 
stimulating nitric oxide production, impairing cell proliferation, 
and stabilizing the atherosclerotic plaque (Pryor, 2000). 
 Thus in our study medium intensity of aerobic training plays 
a vital role in decreasing the blood lipids and lipoprotein levels and 
retains the antioxidant activity. 
 
CONCLUSION 
 The study concluded that performing different intensity of 
aerobic training ameliorates the coronary risk factors in middle 
aged coronary heart disease obese men by reducing the lipid levels 
and enhancing the antioxidant status.  It was also found that 
medium intensity of aerobic exercise was very effective in reducing 
the lipid levels and promotes the antioxidant activity. Thus our 
present study also assures medium intensity training better safer 
than vigorous exercises in CHD patients. 
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