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Abstract

Study purpose. This observational study aims to investigate the impact of a Speed Agility Quickness (SAQ) and
Circuit training program on the lipid profile of soccer players. The study focuses on analyzing changes in high-
density lipoprotein (HDL), low-density lipoprotein (LDL), and very-low-density lipoprotein (VLDL) cholesterol

concentrations after the intervention.

Materials and methods. The study involved a total of 30 elite soccer players with the mean (Sd) of age 16.93 (1.20)
years; stature 5.66 (0.16) feet; weight 59.93 (5.47) kg. All the players selected for the study were registered players of
Poloi Academy, Imphal, Manipur. The participants were divided into two groups, i.e., the SAQ and Circuit groups,
and underwent a 12 weeks SAQ and Circuit training program respectively, which was conducted 3 days per weeks.
Blood samples were collected before and after the intervention to measure HDL, LDL, and VLDL cholesterol levels.
The participants’ lipid profiles were assessed using standard laboratory techniques.

Results. The results of this study demonstrated significant changes in the lipid profiles of the elite soccer players
following the SAQ and Circuit training program. The intervention resulted in a significant increase in HDL
cholesterol levels. Simultaneously, there was a substantial decrease in LDL and VLDL cholesterol concentrations.
Conclusions. The increase in HDL cholesterol and reduction in LDL and VLDL cholesterol levels indicate a
potential decrease in the risk of cardiovascular diseases and related health issues. Considering the importance of lipid
metabolism in athletic performance and overall well-being, this study provides valuable insights for coaches, athletes,
and sports professionals in designing targeted training regimens to optimize cardiovascular health among soccer
players. However, further research with larger sample sizes and long-term follow-ups is warranted to validate and
generalize these findings across diverse populations and sports disciplines.
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Introduction

Lipid profile and its metabolism plays a crucial role in
the body’s overall health and energy balance. It involves the
complex processes of lipid digestion, absorption, transport,
and utilization, which are regulated by various factors,
including diet, physical activity, and genetics (Farooque,
Mitra, et al., 2023). In recent years, there has been a growing
interest in exploring the impact of different exercise
modalities on lipid metabolism to optimize overall health
and athletic performance. Blood lipoproteins are formed
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by various amounts of cholesterol (C), triglycerides (TGs),
phospholipids, and apolipoproteins (Apos). ApoAl is the
major structural protein of high-density lipoprotein (HDL),
accounting for ~70% of HDL protein, and mediates many
of the antiatherogenic functions of HDL (Farooque, Das, et
al., 2023). Conversely, ApoB is the predominant low-density
lipoprotein (LDL) Apo is an indicator of circulating LDL,
associated with higher coronary heart disease (CHD) risk
(Muscella et al., 2020a). During exercise and sports activities,
both fat and carbohydrates play an important role as primary
sources of fuel for the body (Azmi & Kusnanik, 2018). The
body relies on four major internal sources of energy during
exercise: glucose in the bloodstream, derived from liver
glycogenolysis; free fatty acids (FFAs) released from adipose
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tissue lipolysis and the hydrolysis of triacylglycerol (TG) in
very low-density lipoproteins (VLDL-TG); muscle glycogen
stored within the skeletal muscles; and intramyocellular
triacylglycerols (IMTGs) present within the muscle fibers
(Rui, 2014; Muscella et al., 2020a).

During low-to-moderate intensity exercises and
prolonged physical activity, the majority of energy demands
for skeletal muscles are met through the oxidation of fatty
acids (FA), with a minor contribution from glucose oxidation
(Marandi et al., 2013; Hargreaves & Spriet, 2020). As exercise
intensity increases, the reliance on fat as an energy source
continues to grow until it reaches approximately 60-65%
of VO,max or 74% of the maximum heart rate (Prins et
al., 2023). As exercise intensity escalates, there is a notable
alteration in the mobilization and utilization of energy
substrates (Coyle, 1995). This change involves an increase
in the relative reliance on carbohydrate oxidation to meet
energy demands, accompanied by a simultaneous decrease
in the relative contribution of fat oxidation. This shift in
substrate utilization occurs as physical activity transitions
from moderate to high intensity (Ramadoss et al., 2022).
During the course of exercise, the source of fatty acids (FA)
utilized also undergoes changes. At 25% of VO,max, the
oxidized fat mainly comes from plasma FA (Farooque, Mitra,
et al., 2023). However, as exercise intensity reaches 65% of
VO,max, the contribution of plasma FA decreases, and there
is a notable increase in the oxidation of intramyocellular
triacylglycerols (IMTG), providing approximately half of
the FA used for overall fat oxidation moderate-intensity
exercise, the heightened demand for FAs is met through
increased lipolysis of adipose tissue triacylglycerols (TGs)
(Purdom et al., 2018; Mika et al., 2019). This rise in adipose
tissue TG lipolysis, and potentially IMTG utilization, is
mediated by an augmented response of catecholamines to
exercise (Liu et al., 2020). During physical exercise, both
lipids and carbohydrates are oxidized at the same time,
although their proportional contributions as fuel sources are
controlled by a variety of circumstances (Brun et al., 2022;
Pi et al,, 2023). These variables include the type of exercise
undertaken, the length of the exercise session, and the level
of physical activity (Gordon et al., 2014a). Based on these
characteristics, the body dynamically modifies its utilization
of fats and carbs to fulfil the energy demands of the specific
exercise or sport being performed (Mul et al., 2015).

Speed, agility, and quickness (SAQ) training, along with
circuit training, have gained popularity as effective exercise
approaches to enhance various aspects of physical fitness,
such as cardiovascular endurance, muscular strength,
and agility (Farooque, Das, et al., 2023). These training
methods involve high-intensity, intermittent activities that
challenge multiple physiological systems simultaneously,
potentially influencing lipid metabolism. However, limited
research has been conducted to investigate the specific
effects of SAQ and circuit training on lipid metabolism.
Understanding the relationship between exercise modalities
and lipid metabolism is essential as lipid abnormalities are
a significant risk factor for various metabolic disorders,
including obesity, dyslipidemia, and cardiovascular diseases.
Identifying exercise protocols that can positively impact
lipid metabolism may offer valuable insights for developing
targeted exercise interventions to prevent and manage these
health conditions.

Therefore, this cross-sectional study aims to examine
the potential effects of Speed, Agility, and Quickness
training and circuit training on lipid metabolism over elite
soccer player of Manipur. By elucidating the relationship
between exercise modalities and lipid metabolism, this
study seeks to contribute valuable information to the fields
of exercise science, sports performance, and public health.
Furthermore, the findings may have practical implications
for exercise prescription and designing personalized training
programs aimed at optimizing lipid profiles and promoting
overall health and well-being.

Materials and method

Study participants

A purposive sampling technique was used to select the
total no. of thirty (N=30) under 19 player who are currently
participated in different junior national level tournament
i.e., SM Cup, SGFI. The age range of the selected players were
between U-16 to U-19 with the mean (Sd) of age 16.93 (1.20)
years; stature 5.66 (0.16) feet; weight 59.93 (5.47) kg. All the
players selected for the study were registered player of Poloi
Academy, Imphal, Manipur. In addition of the above they
are currently participating in different national and state
level tournaments. The study protocol was retained for every
participant. All the selected players for the study underwent
the Speed, Agility, Quickness (SAQ) and Circuit training for
12 weeks after the baseline data collection. The study was
conducted in June-October 2022. The Institutional Human
Ethical Committee approved the protocol adopted for the
study (Ref: TU/THEC/3/1/22) invariant with the necessity
for human experimentation per the declaration of Helsinki.
Further the selected players were divided into two different
groups for further treatment and to follow up the design
of the study. As the study directed towards the two group
of SAQ and Circuit training total players were divided in
fifteen (n=15) each for two different group. SAQ group were
given the name of Group I and Circuit group were name
as Group II. Group I consisted of fifteen (n = 15) with the
mean (Sd) of age 17.00 (1.31) years, weight 61.87 (5.94) kg,
height 5.67 (0.17) ft. Group II comprised of fifteen (n = 15)
with the mean (Sd) of 16.87 (1.13) years, weight 57.88 (4.22)
kg, height 5.64 (0.15) ft. After the baseline collection of data
both the group underwent the training of 12 weeks in the
training ground of Poloi Academy under same environment
condition. Training was given after the baseline collection
of data on the following variables of lipid such as High-
density lipoprotein, Low density lipoprotein, very low-
density lipoprotein. Further the training was continued for
72 days as a formal procedure of the study (Farooque, Das,
etal., 2023). The data were collected from both the group by
following proper protocol of collection procedure.

Training protocol

The training program consist of SAQ and Circuit
training Group. The training was given in the morning start
from 7.00 am and continued till 8.30 am (warming up and
limbering down). The training program were conduct 3 days
per week for whole duration of 12 weeks (Luo et al., 2023).
In every day training session, the work out was lasted for
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one (01) hour, which excluded warming up and limbering
down. The recovery time in between of repetition was
incomplete and in between of sets was complete recovery.
The progressive load principle was adopted.

Procedure of data collection

All the players were informed to be seated with back
support or supine if they were anxious or had a history of
vasovagal reaction. They were asked to support the supinated
forearm on a comfortable surface during the blood sample
collection before and after the training. Five ml of blood
in two test tubes from the antecubital vein were collected
from each player for biochemical study (Kostrzewa-Nowak
et al,, 2015). The collected blood sample then proceeded to
the biochemical analysis (SRL Diagnostic Centre, Imphal
Manipur). Further the data has been uploaded to Excel for
different analysis and inference.

Statistical analysis

Experimental data were further analyzed descriptively
for explaining the various status of presented sample
in the study. Pair sample -test were employed to find the
significance difference from pre to post training of SAQ and
Circuit group. The level of significance was set at 0.05.

Results

The level of changes in the HDL after SAQ training
on the soccer player has been shown in table 1 which
indicates the significant changes in the mean value and SD
from pre (49.26+7.54) to post (56.13+7.22) respectively.
Further the result has been compared by using pair sample
t test which revealed the t value of 7.92 which significant
at .000 at significance level of 0.05 and the determinative
power of significant difference in this analysis was 100%.
Additionally, LDL and VLDL has also shown the significant
reduction from their pre data to post data which the positive
determination in the hormonal changes of our body and
indicating the positive sign of the training effect. The results

in the table 1 shown a reduction value in mean value and SD
in both variables i.e., mean and SD value of pre and post for
LDL were (78.86+13.96) and (69.66+13.82) whereas the pre
and post value of VLDL were (20.33£13.69 and 15.86+6.34
respectively). In the light of comparison among the pre and
post HDL have shown a significant difference with a t value
of 5.45 that is significant at p=0.000 but the VLDL have
shown an insignificant difference when compared to pre and
post data with a p=0.104 which is not significant at 0.05 level.

Evident shown by the table 2 on HDL shown a significant
increase from pre to post (54.60+8.50) and (60.53+10.22).
Further shown a significant t value of 9.93 in compare to pre
and post which is significant at 0.05 level. The study shown
a significant reduction in the mean value from pre to post
in case of LDL which shown positive effect on the changes
of lipid parameters. The mean value of LDL from pre to
post were (65.53+21.97) and (57.80+17.73) respectively. The
result has been compared to find the significant difference
and the t value of 3.19 was observed with significant value of
p=0.006. the mean value and Sd observed for pre and post
of VLDL were (16.20+4.57) and (13.73+4.16) respectively.
In addition, significant difference was also observed at 0.05
level of significance.

Discussion

The result of the study shows that implementation of
12 weeks SAQ and Circuit training on young football players
shows and increased in the concentration and production of
HDL, and decreased in LDL and VLDL. The increase in HDL
and decrease in LDL and VLDL levels indicate improved
cardiovascular health, which can contribute to better athletic
performance and long-term well-being. In support of the
present study, (Muscella et al., 2020b) reported over a study
involving 10 men aged between 46 and 62 years to investigate
the effects of endurance exercise training on plasma
lipoproteins. The participants underwent a training program
consisting of exercise at intensities ranging from 50% to
85% of their maximum oxygen consumption (VO,max)
for 3 to 5 days per week over a period of 29 to 57 weeks.
The results of the study revealed several “antiatherogenic”

Table 1. Comparison on the effect of SAQ training program on lipid Profile

Parameters N Test Mean SD SEM t-Value p-Value % of Change
Pre test 49.26 7.54 1.94
HDL 15 7.92 .000 15%
Post test 56.13 7.22 1.86
Pre test 78.86 13.96 3.60
LDL 15 5.45 .000 12%
Post test 69.66 13.82 3.57
Pre test 20.33 13.69 3.53
VLDL 15 o 1.74 104 14%
Post test 15.86 6.34 1.63
Table 2. Comparison on the effect of Circuit training program on lipid Profile
Parameters N Test Mean SD SEM t-Value p-Value % of Change
Pre test 54.60 8.50 2.19
HDL 15 9.93 .000 11%
Post test 60.53 10.22 2.64
Pre test 65.53 21.97 5.67
LDL 15 3.19 006 11%
Post test 57.80 17.73 4.57
Pre test 16.20 4.57 4.57
VLDL 15 6.34 000 15%
Post test 13.73 4.16 1.19
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benefits of exercise training. The training program led to
significant increases in levels of high-density lipoprotein
cholesterol (HDL-C) and the ratio of HDL-C to low-density
lipoprotein cholesterol (LDL-C) (HDL-C/LDL-C) (Cho et
al,, 2023). Additionally, plasma cholesterol (C), LDL-C, and
triglyceride (TG) concentrations decreased following the
exercise regimen. These beneficial changes in lipoprotein
levels were attributed to the training program, as they were
strongly correlated with improvements in the participants’
maximum oxygen consumption (VO,max), which indicates
improved cardiovascular fitness.

Furthermore, the positive effects of moderate-intensity
endurance activity on lipoprotein profiles were observed
not only in healthy individuals but also in patients with
conditions such as ischemic heart disease, diabetes, and
renal failure. The study demonstrated that endurance
exercise training, performed at moderate to high intensities
and regular frequencies, leads to favorable changes in
plasma lipoproteins, particularly an increase in HDL-C
levels and improvements in the HDL-C/LDL-C ratio. These
findings highlight the importance of incorporating regular
endurance exercise in promoting cardiovascular health in
both healthy individuals and those with certain medical
conditions. Meanwhile, the statistical findings of present
study implies that the SAQ and Circuit training program
of 12 weeks has significantly improved the HDL level from
pre to post training in football players. It shows a significant
trend in the changing pattern of HDL over football players.
It indicates that regular exercise has positive influence on
lipid profiles, including HDL levels. Training such as SAQ
and circuit training, are particularly effective in raising
HDL levels. These types of exercises involve continuous
movement, increased heart rate, and prolonged energy
expenditure, which can improve cholesterol metabolism and
increase HDL production. The significant improvement in
HDL levels observed in the study suggests that the 12-week
SAQ and Circuit training program had a positive impact
on cardiovascular health of soccer players. The specific
combination of exercises, intensity, and duration likely
contributed to the observed results. However, it's important
to recognize that individual responses to exercise-induced
changes in HDL levels may vary. Factors such as sample size,
genetics, baseline fitness, dietary habits, and other lifestyle
factors can influence how individuals respond to training
interventions. It would be valuable to replicate the study with
a larger sample size, control group, and longer follow-up to
assess the long-term sustainability of the HDL improvement.
According to (Rosenkilde et al., 2018) reported that the
changes occur in HDL and lipid plasma are higher in men
after considerably exposed in physical training. It has been
suggested that relationship between the changes occur after
the exercise might be of triglycerides metabolism. Free fatty
acids are the major energy source during prolong endurance
activity and HDL is intimately involved in fat metabolism
(Farooque, Mitra, et al., 2023). This exercise induces
and changes in the lipo-protein might be because of the
adaptation to replenish intra-muscular free fatty acids used
during exercises. Even the present study shows a greater
effect of Circuit training (which purposively construct
endurance form of activity) on HDL concentration when
compare to SAQ training (Speed, Agility and Quickness).
According to Despres JP 1991 regular endurance exercise

is extensively documented on modality to raise plasma
HDL cholesterol levels. In support of the current study,
(Sarzynski et al., 2022) reported that HDL cholesterol
concentrations have been shown to increase with regular
endurance exercise and, thus, can contribute to a lower risk
of coronary heart disease in physically active individuals
compared to sedentary subjects. In addition, (Ruiz-Ramie et
al., 2019) reported from two different studies that individual
with high cholesterol level before training increase more
when compare to low training group. Some authors even
claims that the weight loss associated with exercise training
produces the increase in HDL cholesterol (Gordon et al.,
2014b).The positive changes in HDL after training has
been reported softly by different authors. No studies have
been found which defined the actual mechanism of HDL
in improving performance. However, it has been reported
that HDL accept the excess surface of fatty particles after
catabolism of fat for energy production removed through
HDL path flow. The higher concentration of HDL in plasma
could constrained LDL oxidation which keeps individual
safe and sound from getting into heart related risk diseases.

These inconsistent findings suggest that the effects of
an endurance training program on TC, TG, LDL-C, and
TC/HDL-C may be affected by the length of the training
time or other uncontrollable factors. Lin et al. (2015) found
that athletes with elevated pre-exercise LDL concentrations
responded most favorably to exercise training in a meta-
analysis of multiple longitudinal trials. The present study
reveals a decrease in the LDL concentration level when
compare to pre and post of 12 weeks SAQ and circuit
training on soccer players. Both the SAQ and Circuit group
has shown significant reduction in LDL concentration level.
From the result we can see the certain positive effect on
LDL concentration and reduce the risk of sudden cardiac
related attack. On the contrary, Previous research revealed
that the free and esterified cholesterol of low density lipo-
protein show a significant diurnal variation and it was
suggested that dietary intake plays major and crucial role in
increasing and lowering of the concentration level of LDL
(Beunders et al., 2020). A limitation of this study is that
dietary intake and nutritional status of the player was not
under control as it has given the different variation in the
concentration level of LDL in our body. Further, relevant
studies in LDL have carried out by different authors which
shown ultimate reduction in the concentration of LDL
because of the triglyceride’s metabolism carried out in the
body. A meta-analysis of 170,000 participants were carried
out (Navarese et al., 2018), and it suggested that reductions
in LDL cholesterol decreased the occurrence of heart attacks
and ischemic strokes. Physical activity and different from of
training are directly related with reduction of LDL which is
very important to sustain for prevention of cardiac diseases.
Swiftly, higher intake of oxygen during the training lead to
oxidative stress which may be remunerated by higher levels
of free radicles scroungers of low molecular mass and by the
higher activities of antioxidant enzymes.

VLDL excretion percentage reduced significantly
throughout the exercise and persisted on repressing during
recovery. Total VLDL-TG oxidation proportion was natural
by exercise. However, the contribution of VLDL-TG
oxidation to total energy expenditure fell from 14 + 9% at
rest to 3 + 4% during exercise (Sondergaard et al., 2011).
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Further suggested that lesser VLDL exudation degree during
exercise may contribute to the decrease in TG concentrations
during and after exercise. VLDL-TG fatty acids, on the other
hand, are quantitatively significant oxidative substrates
under basal post absorptive settings but are unaltered over
90 minutes of moderate-intensity exercise and so become
relatively less important during exercise (Sondergaard et
al., 2011). Significant reduction in the level of VLDL has
been observed in the present study. The pre training results
pertained to the VLDL was 20.33+15.86 which reduced
to 15.86+6.34 after 12 weeks SAQ training. In case of
circuit training significant decrease in the concentration
level of VLDL was observed, pre- (16.20+4.57) and post-
(13.73+4.16) which is comparatively better than SAQ
training. Eventually the effect occurs after the training
rely over the different forms of training. Endurance forms
of training has certainly impact over the changes of lipo-
protein. Here in this study the subject was neither sedentary
nor inactive people. All the subjects were elite level players
who have improve and develop a certain level of fitness. Even
though some exceptional players are still existing which have
higher concentration of VLDL in the study.

Conclusion

In the light of the findings the study concludes that
the intervention of endurance and speed-based training
program improves the concentration of HDL, LDL and
VLDL of elite soccer players. The training program led to
an increase in the concentration of high-density lipoprotein
(HDL) cholesterol. The training program also resulted in a
decrease in the concentrations of low-density lipoprotein
(LDL) and very-low-density lipoprotein (VLDL) cholesterol.
Similarly, elevated levels of VLDL are associated with an
increased risk of cardiovascular issues. The decrease in these
cholesterol fractions is beneficial for overall cardiovascular
health. The study suggests that for elite soccer players to
observe significant improvements in their lipid metabolism,
the training program should be prolonged, lasting at least
more than 8 weeks. This indicates that long-term, consistent
training is necessary to achieve substantial changes in
cholesterol levels and lipid profiles. The conclusion implies
that an appropriately designed endurance and speed-based
training program can have substantial benefits on the lipid
metabolism of elite soccer players. By increasing HDL levels
and reducing LDL and VLDL levels, the program contributes
to improved cardiovascular health and lowers the risk of
heart-related issues. However, it’s important to note that
individual responses to the training may vary, and factors
such as diet, genetics, and lifestyle also play significant
roles in influencing lipid metabolism. Therefore, a holistic
approach that includes both exercise and healthy dietary
habits is crucial for optimizing the lipid profile and overall
health of elite soccer players.
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BrJinB TPEHYBAHb HA WUBUAKICTb, CMPUTHICTb
| MOTOPHICTb TA KOJIOBUX TPEHYBAHDb HA BMICT NiNiAaiB
Y KPOBI OYTBOJIICTIB: CMOCTEPEXHE AOC/IAKEHHA

Cm Dappyk'4BCPE, Mykem Mitpa®PE, [Ipacanrta Kymap Jac'APC

"Tpunypcbkuii yHiBepcuTeT
*Konemx imeni Maiikia Mopxymyznona JorTta

ABTOpPCHKMIT BKIA: A — am3aiis gocnipkeHHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crartsa: 7 c., 2 Tab1., 29 IKepert.

Merta focifpKeHH:A. MeToI0 IIbOr0 CIIOCTEPEXXHOTO JOCTIPKeHHsI Oy/I0 BYUBYEHHs BIUIMBY IPOTPaMyi TPEHYBaHb Ha IIBI-
KicTb, criputHicTb i MoTOpHicTh (IIICM) i KpyroBux TpeHyBaHb Ha BMICT JimifiB y KpoBi ¢yrbonicriB. YBary B foCTimKeHHi
30Cepe/PKeHO Ha aHali3i 3MiH KOHIIEHTpallill Xo/leCTepuHy Iinonporeinis Bucokoi minbsHocTi (JITIBILL), mimonpoTeinis HU3bKoi
minprocti (JITTHII) i ninonpoteinis aysxe Husbkol miinpHocTi (JITIHII) micis BrpydaHHsL.

Marepianmu Ta MeTopu. Y HociimKeHHi B3sum ydactb 30 enitHux Qyt6osicTis i3 cepenHim nmokasunkoMm (Sd, cepepte kBagpa-
TUYHe BifxuieHHs) Biky 16,93 (1,20) poky; spocry 5,66 (0,16) dyra; Baru 59,93 (5,47) r. Yci rpaBui, BigibpaHi ayst JOCTIKEHHS,
6ynu sapeectpoBanymu rpasiamu Axamemii ITomoi, Imnxan, Maninyp (Inpisa). YyacHukiB posnoginumm Ha ABi Ipymu, TOO6TO
rpyny Tpenysanb Ha [IICM i rpyny Ko/oBuX TpeHYBaHb, i BOHM IPOiiLIM 12-TuXHeBy nporpamy TpeHysanb Ha IIICM i konmosux
TPeHyBaHb Bi/IIOBifHO, AKY IpOBOAWIN 3 IHI Ha TVOK/JeHb. 4 BumipioBanHs piBHiB xonectepuny JITIBIL, JITTHIL Ta JITTTHIIT
36Mpay 3pasky KpoBi 0 Ta Mic/Is1 BTPyYaHHs. BMICT JIifiB y KpoBi y4aCHMUKIB OLIHIOBA/IM 3a JOIIOMOTIOI0 CTaHAaPTHMX 1abo-
PaTOpPHUX METOHIB.

Pesynbpratu. PesynbpraTi 1boro JOCHiIyKeHHs NMPOJEMOHCTPYBA/IM CTAaTUCTUYHO 3HAYYILi 3MiHM Y BMICTI JIIifiB y KpOBi
eniTHUX QyTOOMICTIB Mic/IA MPOXOmKeHHA IporpaMu TpeHyBanb Ha IIICM i Ko/OBYX TpeHyBaHb. BrpydaHHs IIpusBeno fo cra-
TUCTUYHO 3HAYYLIOro migsumieHHA piBHA xonectepuny JIIIBII. BopHodac cnocrepiramoca cyTTeBe 3HVDKEHHSA KOHILIEHTpalil
xonectepuny JIITHIT Ta JITIHIII.

Bucnosku. Ilinsnmenna pisna xonecrepuny JITIBII i snmxenna pisua xonecrepuny JIITHII i JITITHII BkasyoTh Ha mo-
TeHIIii{He 3HIDKEHHS PU3UKY CePLieBO-CY/VHHIX 3aXBOPIOBAHb 1 [TOB’s3aHNUX i3 HUMU 1po61eM 31 370poB’siM. Bepyun fo yBarn
Ba)K/IMBICTB JIMiTHOTO 06OMIHY /I CHOPTUBHMX OKa3HMKIB i 3aTa/IbHOTO CAaMOIIOYYTTA, Iie HOCTi/)KeHHA 3abe3Ieyye IIiHHi aHa-
JITUYHI JaHl I/Is TpeHepiB, CIOPTCMeHiB i ciopTuBHMX IpodecioHasiB y po3po61i [iTbOBUX PeXXMUMIB TPEeHYBaHb JLA OITHMi3a-
1l 37j0pOB’s cepIieBO-CyANHHOI cuctemu ¢yroomicti. IIpoTe Ayt MiATBep/KeHHA BaIiTHOCTI Ta y3araJbHEHH LUX Oflep>KaHMX
Pe3y/IbTaTiB [Ist Pi3HMX KOHTMHIEHTIB i CIIOPTMBHUX AVCUMIUIIH HOTPIOHI OfaIbLIl HOCII/PKEeHHS 3 OUIbIIMMI pOo3MipaMu BU-
6ipK1t Ta TPUBAIMMIU HACTYIHNUMIY CIIOCTEPEKEHHAMIL.

Knrouosi cmosa: JITIBII, JITTHII, JITIIHII, rpenysanns na IIICM, Xonectepus, KOIOBe TPEHYBAHHS.
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