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Abstract. - OBJECTIVE: This study aims to
investigate the influence of 12 weeks of basket-
ball training on college students’ heart function.

SUBJECTS AND METHODS: The subjects
were 30 college male basketball players. Carry
out 8-week interval training, monitor the train-
ing load and interval time of athletes, and strictly
control the heart rate during the interval. Before
and after training, we used safe and effective ex-
perimental instruments — without any damage to
the athletes — to detect the relevant indicators of
the athletes’ physiological functions; hence we
compared and analyzed the various indicators
before and after training.
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Introduction

With the development of basketball, the action’s
rhythm in basketball matches is accelerating, and
the confrontation degree is also constantly stren-
gthening, which has a higher requirement for
the physical quality of athletes?. Basketball is
a combination of aerobic and anaerobic sports®.
Therefore, it is particularly important to improve
the physiological function level and competitive
ability of basketball players by deeply understan-
ding their metabolic characteristics and physio-
logical function status*’. This research aims to
improve the physical function level of college
basketball players in an all-around way. During
the winter vacation, the college basketball players
were trained for 8§ weeks by using the intermittent
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training method, and the impact of the intermit-
tent training method on the physical function
level of basketball players was analyzed.

Subjects and Methods

Research Object

The subjects were 30 male college basketball
players. Basic information on the subjects is
shown in Table I.

Experimental Methods

Eight weeks of interval training are required,
and athletes’ training load and interval time are
monitored. During intervals, it is necessary to
strictly control the heart rate. Before and after
training, we used safe and effective experimen-
tal instruments — without any damage to the
athletes — to detect the relevant indicators of the
athletes’ physiological functions and afterward,
we compared and analyzed the various indica-
tors before and after training.

Training Methods

Interval training method was adopted.
the training process, the heart rate during
terval was strictly controlled to ensure that
interval could make the athlete’s heart rate rd
ver to 120-130 times/min, and th

training, the athlete’s heart rate was monitored
according to the heart rate value displayed on the
polar table'®. Rest when the heart ratc g
training and technical and tactical
training reaches 160-170 tlmes/rnl
the heart rate of resistance trai

physiological
nary functi
physical
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Results

Heart Rate Variability

The analysis of heart rate variability (HRV)
can be divided into time-domain analysis and fre-
quency-domain analysis. The frequency-domain

\Weight (kg)

Height (cm) Athlete Grade

20.55+1.55

83.52+12.06

187.82+7.63 Second-grade Athlete

ain indexes of heart rate variability before and after training.

Before training After training t-value p-value Effect amount d
62.23+25.06 71.04+20.45 -2.247 0.040 0.39
A 58.42+27.28 75.49+24.81 -4.125 0.000 0.66
EDSD (ms) 75.15+25.13 98.53+30.47 -4.273 0.000 0.80
RNN50 (ms) 17.55+9.76 24.45+7.40 -4.187 0.000 0.81

intervals (PNN50).

Deviation NN intervals for all 5-min segment (SDNN); Root Mean Square of Successive Differences (RMSSD) reflects
the regllatory capacity level of vagus nerve; Statistically Determined Spatial Drift (SDSD); NN50 in the total number of NN
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analysis can make up for the deficiency of ti-
me-domain analysis. Based on the time-domain
analysis, further analysis of HRV is carried out.
In the time domain indicators, Standard Devia-
tion of all NN intervals for all 5-min segment
(SDNN) reflects the overall activity level of sym-
pathetic nerve and vagus nerve, which is used to
evaluate the overall regulatory capacity of the
cardiac autonomic nervous system. Root Me-
an Square of Successive Differences (RMSSD)
reflects the regulatory capacity level of vagus
nerve, as well as the Statistically Determined
Spatial Drift (SDSD). The percentage of NN50 in
the total number of NN intervals (PNN50) also
measures the regulatory capacity of vagus nerve
on cardiac rate variability.

According to the results in Table II, the time
domain indexes RMSSD, SDSD, PNN50, SDNN
after training were significantly higher than those
before training, and the differences were statisti-
cally significant (p<0.05). It shows that the vagus
nerve regulation ability of basketball players is
enhanced after training. SDNN represents the
overall regulatory capacity of sympathetic nerve
and vagus nerve; RMSSD, SDSD and P 0
all reflect the vagus nerve tension. The i
of SDNN does not fully represent the
cement of sympathetic nerve regulation a
of athletes, so it needs to be further discu
with frequency domain indicatg

indicators are greatl
variable interval t

(p<0.05). Asym and TI were significantly lower
than those before training, and the dlfference
was statistically significant (p<0.05), Ag
no significant difference (p>0.05). L

It can also be seen that
significantly reduced, a

interval training method.
flects the stress level of car-
asymmetry (Asym) reflects

ed, Tension Index (TI) reflects
ension index, Application Information Index
ects the strength of stress response,
reflects the level of functional reser-
ve. The Tl is jointly determined by Avag, Asym,
Aplnf and SDAW. It reflects whether the regula-
tory mechanism of cardiac function is mobilized.
When the index is lower than Qiao, it indicates
that the vagus nerve is stronger, the sympathetic
nerve is weaker, and the regulatory mechanism of
cardiac function has been mobilized. When the
index is higher than 180, it indicates that the sym-
pathetic nerve is stronger, and the vagus nerve is
weaker in the process of cardiac function regula-
tion. In the process of respiration, it will also have
a corresponding impact on heart rate. SDAW
index mainly reflects the tension of cardiac vagus
nerve, which is the index of the impact on heart

function indexes before and after training.

Before training After training t-value p-value Effect amount d
0.16+0.08 0.21+0.08 -2.853 0.005 0.55
35.35+11.23 30.52+7.48 2.795 0.011 0.53
86.20+62.21 57.78+34.62 2.817 0.011 0.54
1.60+0.27 1.52+0.16 1.03 0.255 0.24
0.015+0.011 0.020+0.007 -2.970 0.004 0.48

Allocation Weights (SDAW).
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rate variability caused by faster heart rate due to
inspiration and slower heart rate due to expira-
tion. Avag and Asym indicators mainly reflect the
training effect and fatigue level of athletes.
Intermittent training can effectively improve
the vagus nerve tension of athletes. The increase
of vagus nerve can effectively inhibit the excitabi-
lity of the heart, reduce the number of heart beats,
and reduce the heart rate. The acceleration of he-
art rate will lead to insufficient ventricular filling,
which will affect the blood pumping function of
the heart. At the same time, it will increase the
energy consumption of the heart muscle, which
can easily lead to myocardial fatigue. Therefore,
the increase of vagus nerve excitability after trai-
ning can better inhibit the beating of the heart,
reduce the occurrence of myocardial fatigue, re-
duce the fatigue index and tension index, and play
a good role in the functional reserve of the heart.

Discussion

According to the results in Table IV, there
is no significant difference in shooting hjaea

(p>0.05). The speed of the 8-character
in the whole field after training is signi

It is a long-term accumulation process, which re-
quires targeted training. The intermittent tralmng
method adopted during thls tralnmg majs

results. Interval training
ment speed of athletes.

promotion, offe
bounding, and

p height, average time in
p time in the air after trai-
he test of athletes’ explosive

maximum
air, and best

the jump height and time in the
of each vertical jump were counted to cal-
aximum and average values of five
mps. After each vertical jump, there is
enough time to rest, which can ensure that each
jump has sufficient preparation and power accu-
mulation time and ensure that each vertical jump
athlete can exert maximum strength.

The results show that there is no significant
change in the explosive force of the athletes’
lower limbs after training. The reason may be
that strength training needs to follow the prin-
ciples of heavy load, specialization, exercise se-
quence, and reasonable interval. The intermittent

Before training  After training tvalue p-value Effect amountd
9.22+43.34 10.29+4.18 -1.334 0.150 0.32
41.82+3.72 39.13+4.02 5.03 0.000 0.64
The changes of five vertical jump indexes before and after training

Before training  After training tvalue p-value Effect amountd
42.06+6.68 42.01+4.04 0.060 0.833 0.01
44.40+6.07 44.23+£5.27 0.176 0.742 0.02
590.40+44.67 590.34+33.86 0.001 0.881 0.00

The Dest jump time (ms) 606.30+45.44 605.52+35.01 0.134 0.775 0.03
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training method used during training is not
specialized in strength training, and the re-
asonable interval of strength training is not
considered in the training process.

The explosive power is mainly provided by
anaerobic metabolism, which is composed of
phosphate energy supply system and glycolysis
energy supply system. It reflects the ability of
human muscle to provide energy through anae-
robic metabolism. The improvernent of glycoly-
sis energy supply system is mainly carried out
through maximum lactic acid tralnlng and lactic
acid tolerance training. The training is generally
required to be more than 30 seconds, and 1-2 mi-
nutes is the most appropriate to maintain a certain
functional state, stimulate the blood lactic acid
level of the body, and improve the buffer capacity
and the activity of lactate dehydrogenase in the
muscle. The results of interval training show that
it has a significant effect on the improvement of
aerobic metabolism but has no significant effect
on the improvement of anaerobic metabolism.

Conclusions

According to the experimental analys
following conclusions are drawn: (1) interm
training can improve the tension of the card
vagus nerve of college basketh

and autonomic
e ability of ath-

pirts ability of athletes, and reaso-
bly arrange the number, time, and intensity
training. (2) Reinforce the strength quality
gility training of college basketball players.
(3) [¥®rease the richness of training content and
strengthen the subjectivity of athletes’ training.
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(4) Intermittent training can be combined with
other training methods to train athletes more
comprehensively.
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