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PHYSIOLOGICAL REINFORCEMENT OF CARDIO TRAINING

Purpose of the study. Cardio training plays an important role in maintaining a person’s
physical condition, strengthening the cardiovascular system, increasing endurance, and improving
overall health. To get the most out of cardio training, it is necessary fto follow the principles of
proper loading, gradually increasing intensity and duration, and also paying attention to warm-up
and cool-down. In this regard, the purpose of the study was to identify biochemical and
physiological processes occurring in the human body during cardio loads in order to eliminate the
negative consequences of such physical activity.

Research methodology. The methodology of this study utilized a theoretical approach:
analysis of specialized literature on the organization of physical activity for people of different ages,
the biochemistry of muscle activity, and sports cardiology, synthesis of collected information; form
of tabular presentation of data.

The scientific novelty of the research consists in the identification of individual patterns of
response fto exercise (genetics, age, gender, metabolism) and the development of personalized
training protocols that take into account modern genomics and bioinformatics, which allows for the
transition from general recommendations to precise, scientifically based strategies for organizing
physical activity aimed at health.

Conclusions. During aerobic exercise, the body uses a large number of muscles and systems.
As a result, all metabolic processes are accelerated, including the heart rate, for which the body
spends a large amount of oxygen, actively burning carbohydrates and fats.

It is recommended to carefully select a cardio program according to the level of physiological
readiness of the body for physical activity, age, and also environmental conditions.

Keywords: cardio training, load, heart rate, health.

Problem statement and connection with important scientific and practical tasks. The global processes
unfolding at all levels of society are forcing a new perspective on the issues of public health and physical activity.
Scientific and technological progress has affected all structures of social development, and therefore, all human
activities are undergoing significant changes, striving to adequately reflect these developments. However,
alongside this, a lack of physical activity is observed, resulting in disruptions to various functions of the human
body, leading to the degradation of vital systems, weakening adaptive responses, and the development of various
diseases, all of which, in general, reduce human performance. The relevance of increasing the physical activity of
every member of society has been confirmed by numerous studies [5; 6; 7 and others].

Analysis of the latest research news and publications. Fitness training requires participants to possess
certain morpho-functional and psychophysical characteristics that enable them to perform specific physical loads
not only on the musculoskeletal system but also on the autonomic nervous system. Therefore, specialized fitness
knowledge, covering not only physical but also physiological control, its content and methodology, is essential, as
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is a comprehensive understanding of the nature of the cardio-physiological processes that occur as a result of active
muscular activity [1; 2].

Cardio training is the fastest and most effective method for combating excess weight, correcting body
contours, and shaping a beautiful figure. Furthermore, the wellness and recreational training in this type of fitness
includes a whole range of wellness techniques that help not only lose weight but also develop endurance,
strengthen the cardiovascular system, and cultivate the willpower to achieve desired results [8].

Cardio training is an essential part of any regular exercise program. From a medical point of view,
cardiovascular exercise is a type of physical activity based on performing muscle movements using energy
produced by the oxidation of glucose molecules by oxygen, or so-called aerobic glycolysis.

The main difference the trainings mentioned above, cardio and strength training, it is the oxygen
consumption. The weight training to increase strength and muscle mass occurs without the participation of this
important chemical element, so it is called anaerobic or oxygen-free.

However, the division into aerobic and anaerobic exercises is rather arbitrary. The first 8-12 seconds of the
exercise, the oxidation of glucose, the main source of energy, occurs without the participation of oxygen. In this
phase, loads of the greatest strength and speed are allowed (naturally, after a warm-up). Then the aerobic phase
begins — with the use of oxygen: the intensity of the work gradually decreases, but the duration of the exercises
can increase [5].

Therefore, in any exercise there are both phases, but only one of them always dominates. At the same time,
almost any exercise can be made both aerobic and anaerobic. Thus, jogging lasting up to 20-60 minutes is an
example of aerobic training. But if you use short intense runs of 10-12 seconds, the load turns into anaerobic [11].

Each of the loads has its advantages. Aerobic exercise actively burns fat, promotes muscle growth, trains
strength endurance, accelerates metabolism, improves lung ventilation. Anaerobic training burns fewer calories,
but its effect is extended over time [3].

Purpose of the study is to identify biochemical and physiological processes occurring in the human body
during cardio loads in order to eliminate the negative consequences of such physical activity.

Research methodology. The methodology of this study utilized a theoretical approach: analysis of
specialized literature on the organization of physical activity for people of different ages, the biochemistry of
muscle activity, and sports cardiology; synthesis of collected information; form of tabular presentation of data.

The scientific novelty of the research consists in the identification of individual patterns of response to
exercise (genetics, age, gender, metabolism) and the development of personalized training protocols that take into
account modern genomics and bioinformatics, which allows for the transition from general recommendations to
precise, scientifically based strategies for organizing physical activity aimed at health.

Presentation of the main research material to substantiate the obtained scientific results. This way,
the main goal of cardio training is not so much muscle training as increasing the performance and endurance of
the cardiovascular system. No less important are such positive changes in the body as fat burning and weight loss
(due to fat oxidation and its conversion into energy), increased stress resistance and immunity. It has been
scientifically proven that the changes that occur during such loads prepare the cardiovascular system for more
complex and intense training [7]. Proper cardio training can reduce the risk of sudden cardiovascular diseases,
especially after 40 years [8; 10].

At the same time, running used for burning fat is absolutely useless, since the fat burning process begins
during moderate and low-intensity exercise, and for most people this is walking, in no case running, which for
untrained people is not a high-intensity exercise, but an intense super-intensive one.

Of course, this type of training can create a negative calorie balance by using up glycogen stores, and in a
person with a normal metabolism and the right approach to nutrition, this should lead to a decrease in fat stores.
The key point is that the metabolism should not be slow, as in most people, but at least normal, and at best —
accelerated. Most often, people with a slow metabolism, for one reason or another, resort to cardio training to lose
weight.

There are cases when people spend an hour a day on cardio training seven days a week, and their weight
remains the same. In such cases, the cardio regime is most often not optimal, and in some cases, it can lead to a
fatal outcome, given the intensity of the training performed with physiological unpreparedness. At this time, the
heart works at the limit of its capabilities, it is not ready for long-term work in overload mode. In an unprepared
person, the pulse immediately increases and reaches maximum values, which harms the heart and leads to
myocardial hypertrophy type D, when the walls of the heart thicken [12].

Without a proper running technique, the load on the knees and lower back increases, since running is
ultimately a sequence of jumps — push, take-off, landing — continuing quite a large number of times. If we assume
that an hour of running is 10 km, and each step is a jump of about 1 meter, then 10 km is 10 thousand jumps, the
load of which not all joints can withstand without preliminary preparation.

To perform any work, the body can use two types of energy — fast and slow. By fast we mean ATP, creatine
phosphate and glycogen, that is, anaerobic glycolysis and aerobic glycolysis, by slow — fat oxidation or aerobic
lipolysis [4]. When performing any work, this process is provided with energy from the ATP reserve, which is
enough for several seconds of work, then creatine phosphate begins to be consumed, which continues for another
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10 seconds, then the mechanism of anaerobic glycolysis is activated, that is, work begins on glycogen
(carbohydrates), but without the participation of oxygen.

If a person is well trained and their oxidative capabilities allow it, then glucose can be oxidized to carbon
dioxide and water. This is essentially fast energy, but it is short-lived. This process is called aerobic glycolysis.
So, marathon runners run precisely due to it, and this process occurs only in highly trained athletes.

In most ordinary people, energy expenditure occurs in the following order: first, ATP consumption in the
cell is triggered; after creatine phosphate reserves are depleted, anaerobic glycolysis is triggered, followed by
aerobic lipolysis (fat breakdown). In conditions of low blood glucose levels during prolonged physical exertion,
the body switches to using fats as the main source of energy, which stimulates lipolysis. The breakdown of fats is
accompanied by the release of energy, which is consumed by striated muscles during high-intensity and prolonged
exercise. Fats break down into triglycerides and free fatty acids. The latter are the main source of energy that
ensures muscle work. When they are oxidized, energy molecules of ATP are released. However, activation of
lipolysis occurs secondary. First of all, working muscles consume glucose as the most accessible source of energy.
As carbohydrates are consumed, free fatty acids formed during lipolysis are connected to the energy supply.

The more trained a person becomes, the faster the body starts to break down fat. Therefore, when doing
fitness, as well as sports, it is recommended to gradually increase the load from time to time. As soon the muscles
get used to certain exercises, the sooner it is useful to change the training program.

Knowing the principles of the close connection between carbohydrate and lipid metabolism allows you to
correctly create a training and nutrition program taking into account the set goals in order to start lipolysis.

Classic examples of aerobic exercise include running, cycling and treadmills, active team games, walking
and swimming for a total of 20 minutes to 1 hour, not including warm-ups. During aerobic exercise, the body uses
a large number of muscles and systems. As a result, all metabolic processes are accelerated, including heart rate,
for which the body uses a large amount of oxygen, actively burning carbohydrates and fats.

The intensity of the training being performed is determined by the number of heartbeats. For this purpose,
the concept of maximum heart rate is introduced — the maximum number of heart beats per minute that a person
can achieve with maximum physical exertion. This is a certain individual value that depends on age, gender, level
of physical fitness, general health, as well as factors such as emotions and ambient temperature. Doctors do not
recommend approaching these pulse values, and even more so exceeding them, since after overcoming them, a
person begins to suffer damage to the heart, often irreversible [9; 14].

Nowadays, there are several formulas for calculating the maximum heart rate (MHR: Table 1):

Table 1
Formulas for calculating the maximum heart rate
Authors Maximum heart rate
Haskell-Fox formula 220 —age
Londery-Meschberger formula 206,3 — (0,711 x age)
Tanaka's formula 208 — (0,7 x age)
Miller's formula 217 — (0,85 x age)
Robergs-Landwehr formula 205,8 — (0,685 x age)
Jackson's formula 206,9 — (0,67 x age)

The most popular of these is considered to be the Haskell-Fox formula, presented by the authors back in
1970 [13]. However, time does not stand still, and this problem is still being studied. At the same time, researchers
consider the calculation of the maximum heart rate from a gender point of view (Table 2).

Table 2

Formulas for calculating the maximum heart rate taking into account age and gender

Authors Maximum heart rate
Men: 202 — (0,55 x age)

Women: 216 — (1,09 x age)

Men: 214 — (0,8 x age)

Women: 209 — (0,9 x age)

White's formula

Ball State University Formula

, Men: 220 — age
Astrand's formula Vomer TG
Marta Gulati's formula Women: 206 — (0,88 x age)

Based on this indicator, pulse zones are calculated for different types of training. To determine the
individually required zone/corridor, you should calculate the percentage of the maximum heart rate. So, for fitness
training, in which maximum fat burning occurs, the pulse corridor is 60-70% of the maximum heart rate.
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The choice of a specific cardio load depends on the physical condition of the person and their goals.
However, any cardio training is only beneficial if performed correctly: the training should begin with a warm-up
and end with stretching exercises. During cardio training, you must constantly monitor your pulse.

To select a specific load and achieve the desired results, it is necessary to calculate the optimal heart rate
(HR): for training the cardiovascular system, the recommended HR is 50-60% of the maximum allowable values;
for burning fat, the optimal HR is 60-70% of the maximum HR; intense strength training and endurance training
require a HR of 70-80% of the maximum allowable values. At the same time, any training should last from 30
minutes (initially) to 1 hour as the body's fitness increases and require regularity (three or more times a week) and
a constant increase in load.

The optimal time for cardio training combined with weight loss is the evening, preferably between 5 and 7
p.m., when the metabolic rate is highest [9]. But if the goal is to train endurance, it is recommended to exercise in
the morning. At the same time, you should know that during this period of the day the metabolic rate is the lowest,
which means that it will be more difficult for the body to withstand physical activity.

Conclusions of the study and prospects for further scientific research. Therefore, during aerobic
exercise, the body uses a large number of muscles and systems. As a result, all metabolic processes are accelerated,
including the heart rate, for which the body spends a large amount of oxygen, actively burning carbohydrates and
fats.

It is recommended to carefully select a cardio program according to the level of physiological readiness of
the body for physical activity, age, and also environmental conditions.

Before choosing a cardio program, especially if there are health problems, it is advisable to consult a doctor.

To increase the efficiency of cardio training, it is suggested to use an interval training mode, alternating
periods of high and low intensity.

It is also recommended to vary the types of cardio programs and their sequence to avoid getting used to the
effects of physical activity on the body.

In the future, it is planned to study the influence of cardio training on the psychophysical state of various
contingents of fitness enthusiasts by age, gender, and characteristics of professional activity.
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®I3I0JIOTTYHE OBIPYHTYBAHHSI
KAPOIOTPEHYBAHHII

Mema oocnioxcennsa. Kapoiompenysanns gioicpac 8axciugy poiv y nRiompumyi QizuuHo2o
Ccmany M0OUHU, 3MIYHEHHT cepyeso-CYOUHHOI cucmemu, niOGUUeHHI BUMPUBATIOCII MA NOKPAUCHHI
3a2QbHO20 cmany 300pos’s. Lllob6 ompumamu maxcumanvHy Kopucme 6i0 KapOiompeHy6aHb,
HEOOXIOHO 0OMPUMYBAMUCS NPUHYUNIB PAYIOHATbHO20 HABAHMANCEHHS, NOCNYN0B020 30ITbULEHHS
iHmeHcusHoCmi ma mpusanocmi, a MaKkodc NPUOLIAMU Y8A2Y POIMUHYI ma 3aMunyi. Y 36'3ky 3 yum
Memoro 00cnioxceHHA 6Yn0 8usaeieH s OIloxXiMivHux ma ¢iziono2iunux npoyecis, uwo 6i00Y8amMbCs
8 Op2aHizMi NOOUHU NIO 4ac KapOiOHAGAHMANCEHb, 3 MEMOI0 YCYHEHHS He2amUGHUX HACTiOKIe makoi
Qizuunoi akmusHocmi.

Memooonozia oocniodcenua. Y memooonocii ybo2co 00cCniodceHHs Oyio GUKOPUCMAHO
meopemuyHul nioxio: ananiz cneyianizoeanoi limepamypu 3 op2anizayii izuyHoi akmueHocmi 0ns
Jt00ell pizHo2o BiKy, Oioximii M'A30801 akmugHocmi ma cnopmusHol Kapoionoeii; cunmes 3i0paHol
inghopmayii; hopma mabnuuno2o npedcmagieHHs: OaHux.

Haykoea noseusna 00cniodxicenns nonseac y 6uAGNEHHI IHOUGIOYANbHUX 3AKOHOMIPHOCMEl
peakyii Ha QizuuHi HABAHMAJICEHHS. (2eHemUKa, 8IK, CIMamb, Memabonizm) ma po3pooyi nepcoHani-
308AHUX NPOMOKOIIIE MPEHY8AHb, U0 8PAXOBYIOMb CYYACHY 2eHOMIKY ma bioiHdopmamuxy, uio
00360J1€ nepelimu 8i0 302ANbHUX PeKOMeHOayitl 00 MOYHUX, HAYKOBO 0OIPYHMOBAHUX cmpameziil
opearizayii pisuuHoOi akmugHocmi, cNPAMOBAHOI HA 30008 .

Bucnoexu. I1i0 yac aepobuux énpase op2anism 6UKOPUCMOBYE GeNUKY KilbKicmb M'A3i6 |
cucmem. 'Y pesyibmami npuckopioiomecs 6ci MemaboniuHi npoyecu, BKIOYAIOYU YACmomy
cepyesux cKOpoueHs, Ol 4020 OP2aHi3M GUMPAUAE BeNUKY KINbKICMb KUCHIO, AKMUGHO CRANIOIOYU
8y211e600U Ma JICUPU.

Pexomenoyemocs pemenbHo niobupamu kapoionpo2pamy 6i0N06iOHo 00 pieHs (PizionociuHol
20MOBHOCMI  Op2aHizMy 00 @Ii3uyHOI akmusHocmi, iKY, a MAKONC YMO8 HABKONUULHBOZO
cepeooguuya.

Knwouogi cnosa: xapoiompeny8anHs, HABAHMANCEHHS, YACMOMA Cepyesux CKOpOUeHb,
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