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Introduction: Some experimental research has proved that long-term basketball exercises can effectively improve
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exercises, the body fat rate of these college students decreased significantly, and total serum cholesterol and low-
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density lipoprotein also show significant differences compared with the control group. Conclusion: Through the
processing and analysis of the experimental data, it can be concluded that basketball can effectively reduce the
human body fat rate, maintain a healthy body shape, and indirectly reduce the risk of cardiovascular and cerebro-
vascular diseases. Level of evidence Il; Therapeutic studies - investigation of treatment results.
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RESUMO

Introdugdo: Algumas pesquisas experimentais provaram que exercicios de basquetebol alongo prazo podem efetivamente
melhorar a aptiddo fisica, promover o crescimento e melhorar as fungdes motoras. Porém, ainda séo escassos os estudos que
exploram os efeitos especificos desse esporte na vascularizacéo cardiaca e cerebral. Objetivo: Objetiva-se estudar, através de
andlise experimental, se as atividades derivadas do esporte basquete podem ter alguma influéncia sobre a vascularizagéo
cardiaca e cerebral. Métodos: Houve acompanhamento por 8 semanas de doze alunos sem histérico familiar com doenca
genética e em boa satide com prdtica reqular do basquete de forma amadora. Foram analisados peso, altura, indice de
massa corporal, taxa de gordura corporal, consumo mdximo de oxigénio, hemoglobina e indicadores de metabolismo
lipidico. Resultados: Apés exercicios de basquetebol de longa duracdo, a taxa de gordura corporal destes estudantes uni-
versitdrios diminuiu significativamente, e o colesterol sérico total e a lipoproteina de baixa densidade também apresentam
diferencas significativas em comparacdo com o grupo de controle. Concluséo: Através do processamento e andlise dos
dados experimentais, pode-se concluir que o basquetebol pode efetivamente reduzir a taxa de gordura do corpo humano,
manter uma forma corporal sauddvel e, indiretamente, reduzir o risco de doengas cardiovasculares e cerebrovasculares.
Nivel de evidéncia Il; Estudos terapéuticos - investigagéo dos resultados do tratamento.

Descritores: Basquetebol; Esportes; Doencas cardiovasculares; Colesterol.

RESUMEN

Introduccion: Algunas investigaciones experimentales han demostrado que los ejercicios de baloncesto a largo plazo
pueden mejorar eficazmente la aptitud fisica, promover el crecimiento y mejorar las funciones motoras. Sin embargo,
los estudios que exploran los efectos especificos de este deporte en la vascularizacion cardiaca y cerebral son todavia
escasos. Objetivo: El propdsito de este trabajo es estudiar, mediante un andlisis experimental, si las actividades derivadas
del deporte del baloncesto pueden tener alguna influencia en la vascularizacién cardiaca y cerebral. Métodos: Se realizé
un seguimiento de 8 semanas a doce estudiantes sin antecedentes familiares de enfermedad genéticay en buen estado
de salud con prdctica reqular de baloncesto amateur. Se analizaron el peso, la altura, el indice de masa corporal, el indice
de grasa corporal, el consumo mdximo de oxigeno, la hemoglobina y los indicadores del metabolismo de los lipidos.
Resultados: Después de realizar ejercicios de baloncesto a largo plazo, el indice de grasa corporal de estos estudiantes
universitarios disminuya significativamente, y el colesterol sérico total y la lipoproteina de baja densidad también muestran
diferencias significativas en comparacién con el grupo de control. Conclusion: Mediante el procesamiento y el andilisis de
los datos experimentales, se puede concluir que el baloncesto puede reducir eficazmente la tasa de grasa corporal del ser
humano, mantener unaforma corporal saludable y reducir indirectamente el riesgo de enfermedades cardiovasculares y
cerebrovasculares. Nivel de evidencia ll; Estudios terapéuticos - investigacion de los resultados del tratamiento.

Descriptores: Baloncesto; Deportes; Enfermedades cardiovasculares; Colesterol.
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INTRODUCTION

Basketball is currently one of the most popular sports on
campus. With the vigorous development of the NBA, CBA, CUBA,
University Basketball Super League, and other competitions, bas-
ketball is still a part of students’study and life. Some experimental
researchers have proved that long-term basketball exercises can
effectively enhance physical fitness, promote physical growth
and improve physical functions.! Appropriate participation in
basketball activities positively affects the functions of internal or-
gans and receptors, the innervation ability of the central nervous
system, and the development of psychological training. Therefore,
this article wants to analyze the impact of basketball training on
cardiovascular and cerebrovascular effects through the study of
ordinary basketball enthusiasts. The purpose of the article is to
provide a basis for the scientific exercise of most college students
and basketball enthusiasts.

METHOD
Research object

The article selects 12 students from our school who are basketball
enthusiasts. They have not received professional basketball training
experience and have no other physical exercises daily, and they are in
good health. The student has no family history of the genetic disease.?
The training time is eight weeks. Did not participate in any public compe-
titions during training. The subject did not take nutritional supplements
during training and had a normal diet every day.

Research methods

Test indicators: height, weight, body mass index, body fat rate, ma-
ximum oxygen uptake, hemoglobin, and lipid metabolism indicators.

Optimized simulation of basketball players’ dunk action

Based on the above-mentioned overall model construction and
kinematic chain analysis, the movement parameter model analysis of
dunk action in basketball is carried out. Analyze the explosive kinetic
energy of the dunk action in the six-degree-of-freedom space.? First, the
forward kinematics algorithm is used to obtain the joint angle space
to obtain the force kinetic energy of the body function component in
the dunk as
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We regard the upper body mass m as a center of mass. An analytical
method is used to solve the inverse kinematics of multi-degree-of-free-
dom. The sports potential energy of a basketball player after dunking is
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Under limited conditions, we use the Lagrange dynamics model
for continuous dunk action. The equivalent motion chain structure of
the equivalent pose is
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Obtain the energy equivalent relationship of basketball players in
dunk action as
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Under the macro conditions, the equivalent relationship of the
stress of the two-dimensional periodic structure of a basketball player
dunking is:

o,=—\|o,dV (5)

o*; represents the equivalent stress of the inverse kinematics of the
right arm. The definition formula of the reference coordinate system of
the right arm of a basketball player dunking with 7 degrees of freedom
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Cju represents the strain modulus component of the right elbow
joint. g¥; represents the corresponding pose.

Data processing method

The article uses Excel2007 and SPSS 13.0 software to process and
analyze the data obtained by statistical methods.* All data are expressed
as mean + standard deviation. The article performs a paired-sample T-test
on the test results before and after the experiment. Take P<0.05 as the
significance level. P<0.01 is a very significant level.

RESULTS
Changes in body composition before and after the
experiment

According to Table 1, it can be seen that the weight and body mass
index of the subjects after eight weeks of training have a downward

trend.® But there is no significant difference compared with before
training. The percentage of body fat decreased significantly (P<0.05).

Changes in maximum oxygen uptake before and after the
experiment

It can be seen from Table 2 that the subjects'maximal oxygen uptake
has changed significantly after eight weeks of systematic training (P<0.05).
Changes in biochemical blood indicators before and after
the experiment

It can be seen from Table 3 that the hemoglobin value of athletes has

increased to a certain extent after system training, but there is no significant

Table 1. Body composition changes of subjects.

Before training After training
Weight (kg) 79.5+242 78.1£2.66
Body mass index 22.8143.57 21.76+1.94
Body fat percentage (%) 16.60+3.57 14.31+3.08

Table 2. Changes in subjects’maximal oxygen uptake.

Before training After training

Average maximum oxygen

uptake (ml/kg-min) 4563260

47.60+2.46
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Table 3. Changes in biochemical blood indicators of subjects.

Before training After training
Hemoglobin (g/L) 13754242 139.6+2.65
Total cholesterol (mmol/L) 4921+1.04 4.5564+0.62
Triglyceride (mmol/L) 1.112+0.65 0.879+0.3
High-density lipoprotein (mmol/L) 1.3240.15 14140.19
Low-density lipoprotein (mmol/L) 3.08+0.13 2.78+0.15

difference ® Total cholesterol, triglycerides, and low-density lipoprotein all
have different degrees of reduction, among which the changes in total
cholesterol have very significant differences (P<0.01), and the changes in
low-density lipoproteins have significant differences (P<0.05).

DISCUSSION

Changes in body composition caused by exercise

After eight weeks of training, subjects’ weight and body mass index
have a downward trend. Still, there is no statistical significance, and the
percentage of body fat has a significant decrease (P<0.05). Body composi-
tion is closely related to human health, which is an evaluation of one of the
indicators of human health. The selected parts in this experiment are the
shoulder blades and arms. Body shape is of great significance to health.”
Because a certain body shape reflects the corresponding growth and
development level, function, and athletic ability level to a certain extent.
Different body shapes affect the development of sports quality to a certain
extent. Confrontation is one of the characteristics of basketball. The basis
of confrontation s, first of all, the confrontation of the body (mainly height
and weight). Therefore, having a height advantage while maintaining
a good weight is very important for improving and playing basketball.

Body fat percentage refers to the ratio of total body fat to body
weight. The body fat percentage of normal adults is 15%-18% for men
and 25%-28% for women. Too high body fat rate will increase the risk
of high blood pressure, obesity, coronary heart disease, but too low
will cause body dysfunction.® In this experiment, the body fat rate was
reduced through basketball exercise, and the bodyweight has a tendency
to decrease, but there is no significant difference. Decreased body fat
rate is good for health and increases muscle mass, and improves athletic
ability. The body fat rate of the subjects before and after the experiment
was within the normal range.

The body mass index (BIM) is an important index used by medical
authorities to measure the degree of body obesity. It is also an index to
measure the degree of body obesity and whether it is healthy. Long-term
systematic aerobic exercise can adjust the function of the endocrine
system and improve the quality of body fat metabolism.? This can make
the ratio of each component in blood lipids more reasonable, which
has a positive effect on strengthening physical fitness, improving body
shape, and adjusting body composition. In this experiment, the BMI of
college students was reduced, but there was no significant difference.
It is within the normal range before and after the experiment.

Changes in maximum oxygen uptake by exercise

Maximum oxygen uptake refers to the amount of oxygen that the
human body can take in a unit of time. When the body’s lung function
and the ability of muscles to use oxygen reach their limit level during

intense, long-term exercise involving a large number of muscles.!® After
eight weeks of systematic training, the subjects’maximal oxygen uptake
significantly changed (P<0.05). This shows that systematic basketball
training can effectively increase the maximum oxygen uptake. Because
long-term systematic physical training can reduce the body’s fat mass and
continuously strengthen the cardiovascular function, increase the cardiac
output, and improve the tissue’s ability to use oxygen during the training
process. This can play a role in increasing the maximum oxygen uptake.

The impact of exercise on biochemical blood indicators

The physiological function of hemoglobin is mainly to transport
oxygen and carbon dioxide and to buffer acidic substances. Frequent
measurement of hemoglobin value can understand the subject’s nutri-
tion, adaptation to the load, and the body's functional level. Hemoglobin
also has a greater relationship with diet."" While adhering to physical
exercise, we need to pay attention to the rationality of diet to keep the
body in a healthy range. In this experiment, the subjects'hemoglobin
increased slightly, but there was no significant difference.

Triglycerides are an important fuel for tissue cells, especially skeletal
muscles, for long-term exercise. Many studies have shown that exercise
can reduce the content of plasma triglycerides to improve lipid metabo-
lism disorders. High-density lipoprotein is a lipoprotein with the highest
density and the smallest particles in the blood. It is the basic substance
of blood lipid metabolism and removes excess blood lipids in the body,
and cleans blood vessels. Excessive levels of triglycerides in serum can
cause adverse health effects and lead to diseases such as atherosclerosis.

Cholesterol in the blood is divided into high-density cholesterol and
low-density cholesterol. Cholesterol is an important component of cell
membranes, and it can also form cholic acid and hormones. Itis also one
of the important causes of cardiovascular and cerebrovascular diseases.
Therefore, keeping the lipid metabolism index within the normal range is
one of the important conditions to ensure the health of the body. Some
results have also been achieved through the research of this experiment.
The subjects'total cholesterol and low-density lipoprotein have been
significantly reduced. This shows that a certain intensity of exercise can
improve the metabolism of lipids in the body.

CONCLUSION

The processing and analysis of the experimental data show that insis-
ting on basketball exercise can reduce the body fat rate of ordinary college
students. Exercise helps maintain a healthy body shape and reduces the
risk of cardiovascular and cerebrovascular diseases. (Through basketball
exercise to increase the maximum oxygen uptake of ordinary college
students and improve cardiopulmonary function. Basketball exercise can
also improve the lipid metabolism of ordinary college students and help
maintain their health. Basketball exercise has a positive fitness significance.
Schools should guide and urge college students to be active Participate
in physical exercise regularly. It is necessary to vigorously promote the
importance of scientific fitness to improve students'fitness awareness.
The school should develop basketball as an effective fitness method on
university campuses and the general population.
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