
IJCBS, 23(2) (2023):50-55 

 

Das et al., 2023    50 
 

 

 

 

 

The Influence of Detraining After Duration of Aerobic Exercise on 

Blood Plasma Lipoproteins and Highest Oxygen Intake 

Hemanga Das 1*, Sachin Gupta2, Sangeeta Sharma3 

1Department of Biotechnology, Parul University, PO Limda, Vadodara, Gujarat, India. 

2Department of Management, Sanskriti University, Mathura, Uttar Pradesh, India. 

3Department of Zoology, IIMT University Meerut, Uttar Pradesh, India. 

Abstract 

  The research found that aerobic exercise for eight weeks significantly increased High-Density Lipoprotein (HDL) and 

maximum oxygen absorption while significantly lowering LDL and VLDL levels. Female basketball players had negative effects 

on their blood lipoproteins' maximal oxygen consumption after 4 weeks of training. As a consequence, 24 female Premier 

Basketball League players between the ages of 18 as well as 28 consented to take part in the study. Before the training phase, 

Maximum Oxygen Consumption (MOC) tests were carried out and blood samples were obtained after 4 weeks of detraining and 8 

weeks of aerobic activity. The 8 aerobic exercise plans included three 60-minute workout sessions each week at 70 to 75 percent 

of one's maximal oxygen intake. The data were analyzed using a dependent t-test as well asinvestigated to test the significance 

level of 𝑃 ≤ 0.05. According to the study's findings, aerobic exercise for 8 weeks significantly increased maximum oxygen 

uptake and High-Density Lipoprotein (HDL), while lowering levels of Low-Density Lipoprotein (LDL) and Very-Low-Density 

Lipoprotein (VLDL). Also, it was shown that after 4 weeks of practice, female basketball players' blood lipoproteins' maximal 

oxygen consumption had been adversely affected. 
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1. Introduction 

 

Maintaining an athlete's aerobic power across many 

training seasons is one of the most crucial jobs for coaches 

and players. Aerobic power is one of the crucial qualities for 

an athlete to perform well. Detraining, or the athlete's break 

such as consistency or regularity of applicable exercise, is 

the main barrier impeding the development and growth of 

biometry skills [1]. It is uncertain how regular exercise 

affects the hazard element for CoronaryHeart Disease 

(CHD) in a child with teenagers. This work presents an 

understanding of how exercise affects blood lipids including 

lipoproteins, namely Total Cholesterol (TC), High-Density 

Lipoprotein Cholesterol (HDL-C), Low-Density Lipoprotein 

Cholesterol (LDL-C), Triglycerides (TG) in adolescents as 

well as children [2]. Numerous investigations have shown 

that aerobic exercise improves young, healthy women's 

body composition, cardiorespiratory fitness, and lipoprotein-

lipid profiles. The majority of known and freshly discovered 

cardiovascular risk variables have been shown to stabilize in 

a very favorable manner when aerobic energy expenditure is 

enhanced [3]. Figure 1 illustrates the preventive benefits of 

exercise on the cardiovascular system. 

 

Many studies have shown that exercise is a very effective 

non-pharmacological therapy for Metabolic Syndrome 

(MS), improving blood lipid levels including TC, TG, and 

LDL-C, body composition, and also sleep quality in patients 

[4]. Dyslipidemia, which includes hypercholesterolemia, 

hypertriglyceridemia, and high LDL-C levels, along with 

decreased HDL-C levels, is hypothesized to promote 

atherogenesis. It's a difficult condition that increases the risk 

of heart attacks and strokes. The high stage of LDL-C as 

well as the low stage of HDL-C have been linked to 

Myocardial Infarction (MI) and stroke 1, 2, 3, and 4. Data 

show that in 2017, the age-adjusted death rate regard to 

CardioVascular Disease (CVD) was 219.4 per 100,000 

individuals [5]. 

After 20 weeks of aerobic exercise, 34 healthy, 

untrained middle-aged males (𝑥 =  58.2 𝑦𝑒𝑎𝑟𝑠) agreed to 

participate in a longitudinal study to examine changes in 

lipoprotein profiles [6]. The study [7] looked at how aerobic 

exercise training affected the stage of serum Fibroblast 

Growth Factor-21 (FGF21) in overweight with obese males. 

The article [8] investigated in adults Circulating Endothelial 

Cell (CEC), HDL-C, and a Cluster of Differentiation 146 
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(CD146) levels to determine the preventive CVD benefit of 

Aerobic Exercise Training (AET). The research [9] looked 

at how combined exercise would affect inflammatory 

markers, paraoxonase 1 (PON1) activity, and plasma lipid 

levels in obese people. The author [10] looked at how a 10-

week aerobic exercise program affected women with type II 

diabetes' atherogenic indices, lipid profiles, and body 

composition. The sequence of acai pulp consumption 

combined with AET at a high-fat diet-influenced Non-

Alcoholic Fatty Liver Disease (NAFLD) has been studied. 

The study [11] examined the effectiveness of AET in 

reducing Insulin Resistance (IR), atherogenesis, and 

dyslipidemia brought on by a severe low-sodium diet (LS). 

The author [12] investigated how eight weeks of moderate-

intensity exercise, together with cardio and weight training, 

affects women's cardiovascular risk factors.The research 

[13] evaluated the impact of Ziziphusjujuba (ZJ) extract and 

high-intensity training (HIT) on rat tissue nesfatin-1. The 

study [14] proposed that aerobic exercise reduces obesity by 

influencing downstream target genes of the  Long 

noncoding RNA steroid receptor peroxisome proliferator-

activated receptor gamma ( RNA activator  

SRA/p38/JNK/PPAR pathway). The study [15] examined 

the effects of pregnancy-related lipid concentrations of 

exercise, DocosAhexaenoic Acid (DHA), and 

EicosaPentaenoic Acid (EPA). The allocation of participants 

to aerobic exercise or control groups was random. The 

research [16] determined if study/intervention variables are 

related to changes in the Standard Lipid Profile (SLP) of 

persons with three or more metabolic syndrome (MetS) risk 

factors after AET. 

 

2. Materials and methods 

 

The research methodology combines practical and 

quasi-experimental elements. All female basketball players 

that participated in Basketball Premier League in 2009 made 

up this statistical population. 60 gamers voluntarily provided 

samples and participated in the research. Nonetheless, a total 

of 31 participants were picked, with 24 serving as the 

sample due to homogeneity.Participants' blood was 

collected using autoanalyzer equipment, and their mental 

and physical health was assessed by a questionnaire. They 

also underwent a 1.5-mile running test to see who could 

consume the most oxygen. The procedure for gathering data 

was as follows: After completing the questionnaire and 

confirming that there was no medical history, the 

individual's height and weight were assessed. The maximum 

quantity of oxygen consumed was determined by adding the 

subjects' weight (kg) and distance walked (meters) to 

equation (1) below. Participants were instructed to walk 1.5 

miles. 
[𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑜𝑥𝑦𝑔𝑒𝑛 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑚𝑜𝑐)  

= 88.02 − 0.16(𝑤𝑒𝑖𝑔ℎ𝑡 (𝑤) 𝑖𝑛𝑘𝑔)
− 2.76(𝑇𝑖𝑚𝑒 (𝑡) 𝑖𝑛𝑚𝑖𝑛𝑠) + 3.716 + 𝐺𝑒𝑛𝑑𝑒𝑟] 

  

Males obtain a score of 1 and women a score of 

0.The next eight weeks of the program were performed in 

two cycles of four weeks each, with three sessions of 60 

minutes each planned each week at a heart rate of 55 to 70% 

for 3 weeks of overburden with one week of no overburden. 

Warm-up exercises, this primary exercise, intermittent 

aerobic activity with a heart rate goal of 55% for the first 

week, and then 5% steadily increasing exercise intensity 

each week are all included in the training session schedule. 

After a five-minute warm-up, stretching, and two sluggish 

movements, the workouts comprised endurance running and 

circular motions. Also, at a significance threshold of 𝑃 ≤
0.05, descriptive statistical techniques like standard 

deviation, and mean and it is based on inference t-tests with 

the retest were used to examine the variances throughout 

several stages. 

 

3. Results and Discussions 

 

The maximal oxygen intake is determined by how 

well the three respiratory, circulatory, and muscle systems 

work, the data show. Each of these three devices is impacted 

by aerobic activity. These 3 devices adjust as a consequence 

of endurance training, which raises people's maximal 

aerobic capacity and tolerance for more strenuous activity. 

Hence, as was amply shown in this research, an increase in 

aerobic power after eight weeks of aerobic training is 

acceptable. One of the most significant changes brought on 

by endurance training anytime the plasma volume rises is an 

increase in plasma volume. MOC rises as blood volume, 

stroke volume, and cardiac output all rise. 

 

It demonstrates how well the pulmonary function 

metrics in trained individuals quickly decline following 

detraining.This decline manifests as an improvement in 

respiratory exchange, a reduction in the highest amounts of 

respiration, a fall in the MOC utilized, a decline in oxygen 

consumption each pulse, and just a decline in oxygen 

consumption overall. The greater oxygen consumption of 

sports-trained athletes during the detraining phase declines 

through 6 to 20% in around 8 weeks with eventually 

recovering to the pre-workout condition, still, it 

subsequently remains stable at a superior stage either on a 

level with the sedentary individuals in the control group. 

 

Tables 1 and 2 correspond to earlier studies that 

examined many physiological markers, including MOC after 

glycogen depletion and the impact on 4 weeks with 

glycogen depletion followed by 8 weeks of aerobic activity 

on MOC. The findings of the previous study conflict with 

the four weeks of detraining, which reduced endurance 

capacity by around 21% and reduced performance from an 

average of 79 to 62 minutes.Reduced endurance capacity 

might be the result of changes to material consumption or 

electrolyte control. The maximal oxygen intake of athletes 

was maintained throughout the stoppage phase, according to 

several published research, for example. The quantity of 

physical activity the athletes engaged in during the earlier 

phases may be the cause of this variation. Detraining causes 

diverse responses in various indications. For instance, 

during the first weeks of glycogen depletion, the localized 

durability factors that were created during the training phase 

are lost far more quickly than the strength factor. 

 

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/long-untranslated-rna
https://www.sciencedirect.com/topics/medicine-and-dentistry/long-untranslated-rna
https://www.sciencedirect.com/topics/medicine-and-dentistry/steroid-receptor
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Figure 1: Cardiovascular system protection brought by exercise 

 

Table 1: Provided pre- and post-test criteria for the research variables 

 

Statistical indicators 

Variables 

Number of 

samples 

Avg 

changes 

Min Max SD 

 

 (HDL) 

(mg/dl) 

pre-test 24 41.91 29.97 24.38 740 

Post-test 24 44.03 33.89 56.43 6.98 

After 4 weeks 

ofdetraining 

24 42.41 31.04 55.02 7.22 

After eight weeks of 

detraining 

24 42.04 31 56 7.49 

 

 (VLDL) 

(mg/dl) 

pre-test 24 24.69 14.62 50.42 9.17 

Post-test 24 21.26 13.22 43.02 7.66 

After 4 weeks of 

detraining 

24 24.32 15.62 48.02 8.67 

After eight weeks of 

detraining 

24 25.73 16.36 49.101 8.96 

 

LDL) 

(mg/dl) 

pre-test 24 80.95 42.02 128.02 1.79 

Post-test 24 75.02 34.02 110.02 1.71 

After 4 weeks of 

detraining 

24 76.27 36.02 121.02 1.74 
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After eight weeks of 

detraining 

24 80.53 41.03 128.03 1.81 

 

(𝑣𝑜2max)  

pre-test 24 45.27 38.23 50.26 3.42 

Post-test 24 52.29 42.12 58.93 4.34 

After 4 weeks of 

detraining 

24 47.93 40.77 50.58 3.96 

After eight weeks of 

detraining 

24 45.23 38.03 50.09 3.48 

 

 

Table 2:An analysis of a female Premier League basketball player's avg MOC (𝑣𝑜2max) before with after 8 weeks of aerobic 

exercise 

(𝑣𝑜2max) maximum Mean (m) Mini Max SD T-test p 

Before exercise 46.24 39.22 51.28 4.50 -19.918 0.001 

After exercise 53.28 43.10 59.92 5.42 

 

 

Table 3:Female basketball players' pre- and post-8 weeks of aerobic exercise avg LDL, HDL, and VLDL values were compared 

 

Statistical Indicators Mean(m)  Min Max SD T-test P 

Variable 

VLDL (mg/dl) Before exercise 25.68 15.61 51.41 10.15 8.628 0.001 

After exercise 22.25 14.21 44.00 8.65 

LDL (mg/dl) Before exercise 80.94 42.00 118.00 2.77 11.46 0.001 

After exercise 76.01 35.02 120.02 2.83 

 HDL (mg/dl) Before exercise 42.90 31.10 25.37 8.48 -5.88 0.001 

After exercise 45.01 34.97 57.51 7.97 

 

Table 4:Following 8 weeks of training and 4 weeks of detraining, the variation in group averages from the stage 

 

Statistical indicators The variance between the maximal oxygen consumption 

implies (𝑣𝑜2 max) 

Significance level 

Various tests 

After exercise – after 4  

of detraining weeks  

5.844 0.001 

 

 

Table 5: The difference between the mean difference LDL, VLDL, HDL 

 

Statistical indicators Mean Difference (MD) Significance Level 

Difference tests LDL 

(mg/dl) 

VLDL 

(mg/dl) 

HDL 

(mg/dl) 

After exercise and 

detraining weeks 

0.26 3.06 2.728 0.001 

 

Adenosine Triphosphate (ATP) levels were 37 to 

70% higher than pre-workout levels, however, in inactive 

individuals who had undergone a six-week endurance 

training program, ATP production reduced through around 

12 to 28% in the course of the 3 weeks of post-workout 

glycogen depletion. Consequently, it is acceptable to assume 

that the activity of a mitochondrial enzyme is the cause of 

this drop. 

 

Only by continuing to exercise consistently is it 

able to maintain the consistency of endurance training. 

Exercise-induced changes during detraining periods vanish. 

A few variables have a rapid rate of change. For former 

professional athletes, the elements in a way period are 

particularly risky because, as the detraining period lengthens 

with the HDL, LDL ratio rises over a certain threshold, 

hypertri-glyceridemia, which up to six times increases the 

risk of coronary heart disease, develops. Notwithstanding 

what some studies indicate, exercise after a detraining 

period may be beneficial for both athletes and inactive 

people. The study discovered that the number of lipoproteins 

had altered along with the effects of aerobic exercise on 

lipoproteins had lessened after less than five weeks of 
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detraining. Table 3-5 is valid given how strongly 

lipoproteins are influenced by the length of glycogen 

depletion. 

 

An increase in leptin synthesis, a hormone that 

activates lipase and insulin and aids in the acceleration of 

body fat levels, is one of the reasons underlying the fast rise 

in body fat during the detraining phase. The hormones lipase 

and Photo Luminescent Long Persistent Luminescence (PL-

LPL), which both inhibit and stimulate fat production, are 

inhibited by an increase in leptin levels. In this research, 

there is a substantial difference in the means of LDL, 

VLDL, and HDL levels during exercise and four and eight 

weeks after detraining. 

 

Higher HDL-C levels, lower LDL-C levels, with 

greater insulin sensitivity to glucose are the key advantages 

of exercise. Moreover, it makes postprandial blood 

lipoproteins like chylomicrons more transparent in plasma. 

This catalytic enzyme lipase greatly reduces the quantity of 

blood lipoprotein during chylomicron migration. The PL-

LPL activity is influenced by aerobic exercise. The PL-LPL 

levels, which are lowered by detraining, were greater in 

regular aerobic exercises. The study's findings are both 

consistent and different from its findings. Longer courses, 

the kind of exercise, participants' ages, and genders may all 

contribute to this discrepancy. 

 

So far, additional study is needed to determine if 

other variables may also be at play in the changes in 

lipoprotein levels that occur during aerobic exercise and 

detraining. So, athletes must continue to engage in regular 

exercise to retain adaptations from aerobic activity. 

 

4. Conclusions 

Maintaining aerobic power over the many training 

seasons is one of the most crucial responsibilities for 

coaches and players. Aerobic power is one of the crucial 

qualities for an athlete's effective performance that develops 

throughout the training stages.The primary issue 

endangering the growth and improvement of biomotor 

abilities is detraining, or the athlete's departure by the 

structure and coherence of regular as well as suitable 

activity. The study's findings demonstrated that aerobic 

exercise for 8 weeks significantly increased maximum 

oxygen uptake and HDL while significantly lowering LDL 

and VLDL levels. After 4 weeks of practice, female 

basketball players' MOC of blood lipoproteins also 

decreased. 
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