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Abstract

The research aimed to identify the effect of high-intensity compound exercises for physical
performance skills using the means of hypoxia training in some biochemical variables in the
blood of fencing players. The researcher used the experimental approach and determined the
community, namely the players of Maysan governorate teams in fencing and for the three
weapons (fencing sword, shish, Arab sword) the category of applicants over the age of (20)
years, and by (4) players for each weapon, which reached the number of society (12) players,
and some procedures were adopted to achieve the objectives of the study. The study came out
the results of the study recorded a significant impact on the high level of measurement of
blood biochemical variables (EPOs, FERSs, Hb, Hct) and improved by high-intensity
compound exercises using the training hypoxic mask among members of the research
community.
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Introduction:

The remarkable progress of the physiology of sports training and its
interpretations in physiological responses and adaptations has become the
cornerstone of the development of performance, as studies have recently relied
on what science has developed in sports technology, to provide innovative
scientific means with better effectiveness that affected various sports activities,
and employ them accurately during training doses to create the desired impact
in athletes and improve their level of achievement. "Exercise training under
hypoxia alters physiological and metabolic functions more than those under
normoxia" (Mazzeo, 2008; Mazzeo et al., 2001)

Given the importance of diversity in the means and methods of modern training
science and the combination between them, and accompanied by effective
training of an influential quality that is consistent with the nature of the
muscular work carried out in achieving the desired goals for which they were
set, to improve the physical efficiency of the working muscle groups and
corresponding to performing the required motor action duty, in light of saving
the time and effort of the training process to prepare and prepare athletes for
sports competitions, it has become necessary for us to delve into the fields of
modernity with modern scientific means that facilitate the application of
specialized methods, including the method of oxygen deficiency training using
the training mask method in controlling the amount of inhaled oxygen, "The use
of high-intensity interval hypoxic training improves performance better than
continuous medium-—intensity training" (McLean et al., 2014; Sinex and
Chapman, 2015; Park et al., 2018; Jung et al., 2020). This method puts
muscle cells and tissues to work exceptionally hard under completely different
conditions represented by the lack of oxygen available to them, which makes
them face great challenges and pressures due to the implementation of training
loads, leaving a degree of oxygen deficit imposed on them, "exercises with
hypoxia lead to an increase in oxygen debt' (Porcari, et al., 2016) (RAMADAN,

2021) to cause changes in all of the individual's organic functions, including
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blood biochemistry, which plays a vital and important role in controlling and
treating this deficit during physical exertion under this training method, 'and
may enhance the functions of red blood cells, metabolism, and blood
dynamics, which stimulate the synthesis of serum erythropoietin, increase the
volume of red blood cells, and improve the economy in exercise." (Geiser et
al., 2001; Hamlin et al., 2010; Czuba et al., 2011)
From the foregoing, the importance of our research in shedding light on the
body's biological responses has emerged, due to the formation of high-
intensity compound training loads for physical performance skills using the
oxygen mask method, which we find one of the most auxiliary and appropriate
training methods for training fencing players, and its impact may be reflected in
the improvement of the level of biochemical variables in the blood, as it is a
worthwhile phenomenon and the extent to which it is used to employ its results
in raising the level of achievement.
Previous studies mostly focused on the use of hypoxic training and its
functional outcomes, which limited the research results to the circulatory and
respiratory systems. “Studying the functional status of the circulatory and
respiratory systems is of utmost importance for tracking the training status of
players” (Larry Kenny, 2011). Therefore, there is a need for more information
that has not been addressed, such as blood biochemistry and the responses
that accompany the adaptation process in physical skill training for fencing
players exclusively. This put us in front of a question regarding the
phenomenon to provide the most accurate unavailable data that can be used to
serve, in its entirety, to raise the level of achievement. Therefore, we decided
to delve into this research phenomenon by answering the following question:
What is the level of changes that may occur in the biochemistry of the blood
due to the application of high—intensity compound training loads for physical

performance skills using the training hypoxic mask method.
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Identifying the effect of high—intensity compound exercises for physical
performance skills using the means of training hypoxia mask in some
biochemical variables in the blood of fencing players.

High—intensity compound exercises for physical performance using the training
hypoxia mask method affect the adaptation of some biochemical variables in
the blood among members of the research community.

Materials and methods:

The researcher adopted the experimental method for its suitability and the
nature of the research phenomenon to be studied.

Research community:

The researcher identified the research community, who are the players of
Maysan governorate teams in fencing and for the three weapons (fencing
sword, shish weapon, Arab sword weapon), the category of applicants over the
age of (20 years) and registered with the lists of the sub—federation of fencing
for the season (2023-2024), and by (4) players for each weapon, out of which
their number reached (12) players and their percentage was (100%), where
clinical and laboratory tests were conducted by a specialized medical staff at
Al-Zahrawi General Hospital to ensure their safety and freedom from diseases
that may Affecting the results of the research, homogeneity has been done in
(height, body mass, chronological age, training age), as well as the
equivalence of the study variables, which include (EPO & FERs & Hb & HCT),
and it was found that there is clear homogeneity and equivalence in those

variables.

Field research procedures:
Procedures for measuring biochemical variables in blood:
In order to measure the biological variables of the study (EPO, FERs, Hb,

HCT), (5 ml) of venous blood was drawn for members of the research
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community at rest, by specialized medical staff in the Middle East laboratory
using medical syringes volume (5 ml), (4 ml) of blood was placed in a special
tube prepared for the purpose of preservation after shaking it to mix with
(Trisodium citrate) to prevent coagulation, and then the blood was separated
by a centrifuge to obtain plasma, so that the biochemical indicators of the blood
can be analyzed through special kits prepared to analyze the level of (EPO &
FERSs), as the process of analyzing the variables researched by the technology
of the device (ELISA) and programming it after the kit for each variable is
placed according to the instructions of its manufacturer, while Tube type
(EDTA) has been placed in it (1 ml) of blood prepared to analyze the level of
(Hb & HCT) by CBC Sysmex after the blood is placed in the place designated
for analysis.

Main experience:

After obtaining all the original approvals from the Fencing Sub—Federation and
the members of the research community learned about the importance of the
study and the extent of its benefit, they expressed their consent to cooperate
with the researcher and implement his research procedures, and after
completing all preliminary procedures, starting with the results of the clinical
examination and laboratory analysis, which resulted in the safety of the
community and their full health, the blood draw was performed at rest time in
the tribal measurements of the biochemical indicators in the blood On Monday,
28/11/2022 at ten o'clock in the morning, we proceeded to implement His
experience, as the members of the research community were exposed to
doses of loads of high—intensity physical skill compound exercises using the
proposed training hypoxia mask method prepared by the researcher within the
general program in the special preparation stage, as the duration of the
application of the exercises reached (8) weeks, with three training units per
week for the days (Saturday, Monday, Wednesday) with a total of (24) training
units from 17/4/2022 to 17/4/2022, and the high—intensity compound

exercises aimed to adapt the biochemical variables in the blood, as the
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proposed physical skill exercises were suitable In its content, the rules of the
exercises of the hypoxic method (training mask) and the nature of the training
stage This is in accordance with the principle of specificity of that stage, and
the method of interval training of high intensity and gradation was used by
increasing the load and the use of tools and assistive devices that correspond
to the players and taking into account the differences between them and the
age stage of the members of the experimental research community, and after
the implementation of the prescribed time period of applying high-intensity
training, the aforementioned blood draw was performed in the dimensional
measurements of biochemical variables in the blood and under the same
conditions on Sunday, corresponding to 30/1/2022 at ten o'clock in the
morning.

Statistical Treatments: The researchers used the statistical bag (SPSS)

version (23).
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Results:
Table (1) shows the arithmetic means, standard deviations, calculated (T)
value, significance level, and significance of differences in measuring

variables (EPO & FERS & & Hb & HCT) (pre—post) for the experimental

group
Statistical Unit of
M SD T Sig
Treatments measurement
EPO
Pre—trial 5.94 1.08
: mg/dl 21.35 | 0.000
Post—trial 12.63 1.12
FERs
Pre—trial 52.19 1.86
: ng/ml 63.83 | 0.000
Post—trial 89.16 1.18
Hb
Pre—trial 13.71 0.87
: ng/ml 8.14 0.000
Post—trial 16.83 1.04
HCT
Pre—trial 42.06 0.95
: ng/ml 13.61 | 0.000
Post—trial 46.53 0.99
Discussion:

Discussion hormone Erythropoietin (EPO):

It is clearly evident the high level of secretion of the hormone erythropoietin
from the kidneys and liver and its concentration in the blood, as a result of the
implementation of doses of carrying high—intensity physical exercises using the
training hypoxia mask in doses, and this is what was shown by statistical
treatments, which gave an impression of the role of the hormone and the
phenomenon to be studied, and the researcher explains it to the increasing
imperative need to provide oxygen to produce the energy necessary for the
performance performed, which led to an increase in the secretions of the

kidneys and liver in concentrations of the hormone erythropoietin in the blood
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plasma, to target the marrow The bone and stimulating it to raise the rates of
production of red cells (hematocrit) as a result of gene expression of the stores
of those organs, and this explanation was consistent with all previous studies
"during the lack of oxygen in the cells, gene expression is in stimulating the
secretion of the hormone EPO) from the kidneys and liver, which are the
organs responsible for secreting the hormone in the blood plasma." (Lundby, C
2009) and "Exposure to hypoxia leads to increased secretion of EPO) by the
kidneys and liver to target the bone marrow to increase red blood cell
production.” (2015 Erslev A.) & (Jelkmann, W, 2011) & (Kasperska, A, 2020)

The researcher also explains that the indications of the increased secretion of
the hormone erythropoietin in the blood plasma, to the nature of the formation
of loads of compound exercises of high physical intensity skill carried out using
the training mask with a lack of oxygen training, which would increase the
burden on repetitive muscle contractions, as it exposes them to a deficit in the
amount of oxygen contained to muscle cells, which generates oxygen debt,
and this cycle leads to different vital reactions Stimulate performance and
adapt work under exceptional circumstances, represented in the efficiency of
metabolism and economy with an expense Energy within muscle cells, and this
increases their effectiveness in producing anaerobic and aerobic energy and
the stores of the number of mitochondria increase, thus increasing the stores of
muscle glycogen as well as the number of red blood cells, and this explanation
is logical and consistent with all previous studies that confirmed 'The
implementation of hypoxic training during performance exposes muscle cells to
oxygen deficiencies, which leads to vital reactions that in turn help in their
adaptation and ability to work under conditions of oxygen debt, and improve
the level of technical and digital performance of athletes." (Dale R., 2015) &
(Walter F., 2016) & (M. VOGT, 2001) and also 'the body's need for the
secretion of the hormone EPO) increases with increased exposure to hypoxic

training, which allows for the improvement of blood variables, including

685



Effect of High Intensity Composing Training Using Hypoxic Mask on Some...

saturation, through the increase in the number of red cells." (Czuba, M., 2014)
& (Mackenzie, R., 2008) & (Carsten Lundby, 2011)

The researcher also explains that the method of applying complex exercises
with physical performance skills with oxygen text occurs responses
physiological adaptations in the body Poor training without hypoxia and this
interpretation is consistent and consistent with all previous studies that
confirmed that "hypoxia training occurs responses and adaptations to the
characteristics of the physiological state in the body, has become fold training
without the method of lack of oxygen." (Czuba, M., 2011) & (Katayama, K.,
2004) & (Vogt, M., 2001) & (Zoll, J., 2006) & (Geiser, J., 2001) & (Gore, C.
2001)

Discussion protein ferritin (FERs) and hemoglobin (Hb):

The researcher believes that the volume of muscle work carried out and the
accompanying method of lack of oxygen, due to the volume of repeated
exercises that posed continuous challenges to the exceptional burdens on the
members of the various members of the players throughout the period of
application of the exercises, which were characterized by high stress in the
physical performance of the complex skill, and this act requires the acquisition
of large amounts of oxygen to compensate for the deficiency in muscle tissue,
which contributed to the intensification of the work of iron stores associated
with oxygen carrier hemoglobin, and this resulted from the impact of the
increased rate of hormone secretion Ferritin is proportional to the amount of
hypoxia due to the muscle contractions performed, and this explanation was
consistent and consistent with what all previous studies indicated "iron demand
levels rise to meet the requirements for the production of red blood cells in the
bone marrow, and therefore iron stores increase due to the high level of
FERs)". (Anderson, G.J., 2007) & (Govus AD, 2015) & (DellaValle, D.M.,
2014) & (Levine BD, 2005) and 'The increase caused by hypoxia in

erythrocyte formation increases the demand for iron and therefore increases its
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level in the blood stores of protein (FERs)." (Garvican LA, 2014) & (Garvican-
Lewis LA, 2016) & (Bonovas S, 2016)

The researcher also believes that the adoption of a training philosophy
represented in the method of applying compound exercises approved by lack
of oxygen, which took into account the principle of gradation in training doses
and loads, in addition to the adoption of the training mask to control the volume
of oxygen inhalation, as it was consistent with the training philosophy as it
contributed remarkably to the excitation of muscle fibers and their increasing
need for the volume of oxygen associated with hemoglobin, so it is necessary
to double the number of red cells that increase their need to call additional
quantities of iron stores by manufacturing cells in the bone marrow, This is
what provoked the stimulation of ferritin protein and raised its level in the blood
and worked to fill the warehouses with iron, and this explanation is logical and
came consistent and consistent with all previous studies that confirmed that
'the high concentrations of ferritin in the blood is an indicator commensurate
with the high volume of iron stores in the body." (Wachsmuth NB, 2013) &
(Xiong S, 2003) & (Okazaki K, 2019) and also 'Physical activity with high
levels of ferritin protein is characterized by high levels in the blood and full
stores with iron." (Zacharski LR, 2000) & (Pedlar CR, 2018) & (Sercan Oncen,
2018) and "determines the role of protein (FERs) in maintaining cell and tissue
balance, in iron processing of bone marrow and erythrocyte synthesis during
training in hypoxia'. (JEFF M., 2016) & (Peeling P, 2014)

The researcher also believes that skeletal muscles are affected by physical
effort skill in the shadow of lack of oxygen, and its effect is reflected in
increasing the saturation of hemoglobin (Hb) oxygen in large proportions in the
volume of blood, and this explanation came in line and consistent with what the
results of previous studies indicated that "hypoxia is a factor that contributes to
increasing the rate of excretion of iron from protein stores (FERs) and that the
increase is commensurate with the level of low saturation of hemoglobin (Hb)
with oxygen." (Gore, C. J., 2006) & (Ben A., 2013) and also "high—intensity
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hypoxic exercise temporarily lowers O2 saturation after which the saturation
level rises with high hemoglobin in the blood." (Lee M. 2006) & (Wetter TJ,
2001) & (Dominelli PB, 2019) & (Dominelli PB, 2020)

Discussion hematocrit (HCT):

It has been shown that there has been a significant steady increase in the
percentage of measuring the number of red cells stacked and their size in the
hematocrit blood after performing multi-objective physical and skill training
loads, and the researcher explains it to the urgent need for the role of red cells
stacked (HCT) for cells and muscle tissue, as the frequency of their functions
increases during high—intensity physical exertion under hypoxia conditions, in
order to enhance the stores of myoglobin muscle cells and tissue with oxygen
necessary for energy requirements, which in turn exposes them to productivity
in This explanation is consistent and consistent with the results of previous
studies that "hypoxia training is more efficient and has positive effects on the
hormone (EPO) and the size of cells stacked with blood (HCT) and is
considered one of the most important adaptations in the blood, in terms of the
ability of hemoglobin to bind and deliver oxygen to cells and muscle tissue."
(Brocherie F, 2015) & (Hun-young Park, 2016) & (J.M. Hendriksen, 2003)
and "Enhanced erythrocyte activity (HCT) and increased rate of excretion of
iron stores in the blood, when exposed to high—intensity physical exertion with
hypoxia conditions in muscle cells and tissue'. (Michalczyk, M., 2017) &
(Rodriguez, F., 2000) and also "HCT concentration) rises after hypoxic
training". (Schmidt W, 2008) & (Chacon Torrealba, 2020)

The researcher also confirms that the indications of increasing the levels of
stacked red cells and their percentages in relation to the total blood volume
(hematocrit (HCT) are due to the scientific method used in the formation of
compound exercises using a training mask, to reduce the percentage of
oxygen necessary for tissues and cells voluntarily from the normal level, and as
a result of the great effort in muscle fibers that consume large amounts of

oxygen, which requires compensating them in larger quantities as a result of
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the shortage in their stores in order for the cell to carry out its functional duties,
and not to be exposed to it. To stresses, responses appear to stimulate the
function of the organs of the kidneys and the liver, so they release the
hormone (EPO) in the blood, which targets the red bone marrow and
stimulates it to raise the ceiling of the level of production of red cells and thus
increases the number and size of cells stacked (hematocrit (HCT) in the blood,
and this explanation was consistent and consistent with what was reported by
previous research and studies: "Hypoxia resulting from low oxygen tension in
the blood increases the production of the hormone (EPO), which activates
receptors in the bone marrow to differentiate red blood cells, stimulating the
production of new cells to be released into the blood to enhance oxygen-
carrying supply.” (Breymann C, 2000) & (Lemaitre F, 2009) & (Robach P,
2004) and also "hypoxic conditions cause an increase in the number and size
of hematocrit HCT stacked cells) in the blood, with an increase associated and
projected with the maximum consumption of oxygen in muscle cells after
performing high—intensity physical loads'. (Lemaitre F, 2009) & (Semenza GL.,
2000) and also "exercises under the influence of hypoxia method are effective
in improving the transport capacity of oxygen in the blood, as it increases the
production of red blood cells (HCT) by the hormone (EPO), and this adaptation
continues after several weeks after exposure to persistent hypoxia'. (Gore, C.
J., 2013) & (De smet, 2017)

The researcher believes that the rate of measuring the number of stacked cells
and their size (HCT) is not affected and remains at the level of their normal
levels and does not increase, unless individuals exert high—intensity physical
effort or are exposed to an exceptional case of lack of oxygen that may affect
the internal environment of the cells, which is reflected in their dysfunction and
thus raise the level of the number and size of cells stacked in the blood (HCT),
after exercising physical loads with auxiliary training means in light of the lack
of oxygen level in the body, it is likely that the process of increasing at a point

in time of the level of stress of the load of high—intensity training, and here we
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believe that the interpretations and opinions that we discussed previously were
consistent and consistent with all previous studies, which confirmed that "the
effectiveness of hypoxia training affects the improvement of blood variables,
and is the result of the type of exercises used, the size and intensity of
exposure to hypoxia, its duration, and the means and methods used. for
sporting event." (Kamila Ptoszczyca, 2018) & (Robach P, 20006)

The researcher also believes that the implementation of compound exercises
using the mask of training with lack of oxygen, is to follow a technological
means to control the percentage of inhaled oxygen and gradually through
multi-level valves, to simulate the actual reality in the pressure that occurs on
the functions of organs and systems of the body, under the conditions of the
fight as a result of high and continuous physical effort, and this cycle adds a
burden to the burdens of training loads by reducing the amount of oxygen,
which reflected positively on the biochemical indicators and achieved
satisfactory results in the blood components of the experimental group
members, This explanation was in line with all previous scientific studies and
research, which confirmed that 'training with hypoxic masks is one of the
modern methods that have the ability to have positive effects on the functional
status of players." (Laura Magliulo, 2021) & (BUlsra Alkan, 2022) & (Connor J.,
2021) & (WAEL RAMADAN, 2021) ALSO "“Exposure to hypoxic training for a
minimum of six weeks provides changes in the blood and enhances physical
performance ". (McLean BD, 2014) & (Hun-Young Park, 2018)

Through the above explanations of the indications of biochemical indicators in
the blood, which the researcher sees as natural and harmonious with the
improvement of the biological state achieved by the proposed high—intensity
compound exercises by adopting the safe oxygen training mask method, and
its impact on the organic organs of members of the experimental research
community, as these exercises represented the philosophy of external load with
all the training methods and tools used accompanied by the training mask,

which was intended to apply the desired effect to certain levels, as it misled the
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internal environment For members of society and through which the so-called
state of internal pregnancy is achieved, which most of the literature agreed to
describe as the internal functional changes occurring in the human body under
the influence of an external load, and it is recognized that all training processes
cannot achieve their goals, unless a state of changes occur in the functional
indicators of the body, and in another way the state of development in
biochemical variables in the blood is only a reflection of the adaptation and

improvement of the biological state of the fencers.

Conclusions and recommendations:

Conclusions:

1. The results of clinical and functional examinations showed that they are
healthy and the research community is in good health.

2. The results of measuring the biochemical variables in the blood showed that
they fall within the normal limits of the members of the research community.

3. The effect of external training load with the internal load of the body on the
height of the overall elements of the study.

4. The results of the study recorded a significant impact on the high level of
measurement of biochemical variables of blood (EPO, FERSs, Hb, Hct) and
improved by high—intensity compound exercises using the training hypoxic

mask among members of the research community.

Recommendations

1. Adopting the proposed high—intensity compound exercises using the training
hypoxia device as an aid in improving the biochemical indicators in the blood.
2. Adopting the results of the study in the biochemical variables in the blood as
an indication of the adaptation of the functional organs and systems of the
body of the players.

3. The need to use modern training devices and tools that serve physical and

motor performance, including the training hypoxia device because of its positive
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impact on the process of improving the biochemical variables in the blood of
the players.

4. Conducting periodic medical examinations during the training stages as a
criterion to confirm the health status of athletes.

5. Conducting similar studies on other physiological variables in multiple sports

events and on different age groups and for both sexes.
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