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During ice hockey, the body consumes a considerable amount of energy resources. Under such conditions, with
irrational nutrition, products of incomplete metabolism accumulate in the cells, resulting in several transformations
which negatively affect the athlete's body and physical activity. That is why this study aimed to identify the most
sensitive predictors of the pre-morbid state in ice hockey players and to evaluate the method of correcting this state
using natural food products produced by cryogenic technology. When evaluating the nutrition of hockey players, it
was found that the diet was not balanced in terms of nutritional composition, and the distribution of energy value
in terms of meals did not meet physiological norms. In addition, the hockey players' health was evaluated based on
biochemical blood parameters, which characterize the state of the body's functional systems caused by nutrition.
Donosological indicators of the condition of the myocardium, the risk of developing cardiovascular pathology, the
transport function of blood, and the body's detoxification capacity were determined. The introduction of natural
concentrated food products into the diet of hockey players stimulated metabolic processes and affected their health:
the cortisol content in the blood decreased by 21.7%, there were positive changes in lipid and mineral metabolism,
the level of AST, the antioxidant protection system, which created optimal conditions for the athlete's body during

intense loads.
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Connection of the publication with planned re-
search works.

The work is a fragment of the scientific topic «In-
fluence of exogenous and endogenous factors on the
course of adaptive reactions of the body to the physical
exertion of various intensities,» state registration num-
ber 012U108187.

Introduction.

Hockey is a sport that requires the ability to perform
complex movements in conditions of explosive speeds
and intense physical exertion [1]. Such activity can lead
to endogenous intoxication of the body of athletes. The
so-called metabolic stress occurs, caused by the accel-
eration of energy exchanges and the accumulation of
products of incomplete metabolism, the processes of
lipid peroxidation are activated, and changes occur in
the hypothalamic-pituitary-adrenal system of the body
[2]. Products of incomplete metabolism act as toxins
and often harm detoxification processes in the body.
Their long-term exposure leads to changes in the walls
of the intestine, allowing bacteria to produce endotox-
ins, which, when they enter the bloodstream, trigger a
systemic inflammatory response of the body’s immune
cells [2, 3]. All these changes can be characterized as the
development of a premorbid state. Hence, developing
preventive measures to preserve and restore the work-
ing capacity of athletes becomes relevant.

Cryogenic technology has led to the appearance of
natural products in which the content of biologically
active substances (BAS) significantly exceeds the initial
values [3, 4]. The use of natural food products produced
by cryogenic technology (NPKT) in high-performance
sports has been described in various publications [5, 6].
It was noted that the intensity of free radical oxidation

was lower in athletes who took NPKT than in the control
group [7]. The use of NPKT allows for improving the ca-
pabilities of the antioxidant system [8, 9]. It gives reason
to judge the effectiveness of their use to enhance indi-
cators of physical development and health.

The aim of the study.

To identify the most sensitive predictors of the
pre-morbid state in ice hockey players, to evaluate the
method of their correction with the help of nutrition
with natural products.

Object and research methods.

Eighteen ice hockey players participated in the study,
9 of which comprised the control group and 9 —the main
one. We received informed consent for the survey from
all 18 athletes.

To assess the quantitative and qualitative adequacy
of nutrition, the composition of ready-made meals dur-
ing organized meals at away games was analyzed. The
content of macro- and micronutrients, their ratio, and
compliance with the recommended norms for this type
of sport were determined. The calculation method de-
termined the number of incoming nutrients according
to the menu layouts. The average daily consumption of
nutrients by athletes was evaluated.

An anthropometric study (determination of body
length and weight) and daily energy expenditure were
conducted.

The body’s metabolic status was assessed by indica-
tors of the exchange of macro- and micronutrients (me-
tabolograms): (proteins, fats, carbohydrates, vitamins,
and minerals).

The hockey players’ health was assessed based on
clinical and biochemical blood tests, which characterize
the state of the body’s functional systems caused by nu-
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trition. Donosological indicators of the state of the heart
muscle, the risk of developing cardiovascular pathology,
the blood transport function, and the body’s detoxifica-
tion capacity were determined.

The hormones cortisol and testosterone were deter-
mined. Exceeding the reference values of the first indi-
cated the prevalence of catabolic processes.

In addition, the following indicators were evaluated:

- cardiac muscle: aspartate aminotransferase (AST);

- oxygen transport function (myoglobin);

- states of the detoxification system: total glutathi-
one, reduced and oxidized, the ratio of glutathione re-
duced to oxidized.

Statistical data processing was carried out using
Microsoft Office Excel 2003 software and the package
of statistical programs StatEX-2004.2 and SPSS. During
the statistical processing of the samples, the arithmetic
mean value of the indicator and the standard error of
the arithmetic mean was calculated. The Wilcoxon test
was used for dependent samples, and the Mann-Whit-
ney test for independent samples to assess the reliabil-
ity of differences in the obtained results. The differences
were statistically significant at p<0.05.

Research results and their discussion.

The average body weight of hockey players was
90.2+12 kg. The caloric value of the diet reached
6054.2+18.6 kcal/day, which met the recommended
norms for athletes specializing in game sports: from
5953.2 to 6494.4 kcal/day.

Proteins in the diet were 300.9+1.1 g (norm 216.5—
234.5 g), fats — 223.240.7 g (norm 180.4-198.4 g),
and 710.4+3.7 g of carbohydrates (the norm is 865.9-
938.1 g). The percentage content of proteins, fats, and
carbohydrates was 19.9:33.2:46.9%, with a norm of
18:28:54%. Thus, an imbalance in P:F:C due to the ex-
cess of the first two components and the lack of the
third and their ratio was noted.

In the analyzed diet, the content of vitamin A (the
sum of vitamin A and vitamin A from carotenoids) was
5,035.0 pg (with a standard requirement of 3,000 to
3,600 pg), vitamin B1 contained 6.0+0.047 mg (norm —
from 3 to 3,9 mg, B2 — 8.2+0.036 mg (the norm — from
3.9 to 4.4 mg), B6 — 4.2+0.02 mg, which did not corre-
spond to the norm from 5 to 8 mg.

The assessment of the mineral composition of the
diet showed that the sodium content in the diet was
5995.5+20.0 mg (with a norm of 7000 to 8000 mg), po-
tassium — 5468.6+19.5 mg (the norm — from 4500 to
5000 mg), calcium —962.4+3.3 mg (need is from 1200 to
1800 mg), phosphorus — 2518.6+7.7 mg (norm — 1500
to 2250 mg), magnesium — 300.7+1.1 mg (a level from
450 to 650 mg is considered normal), iron — 8.2+0.05 mg
(requirement — from 25 to 30 mg). Thus, the diet lacked
calcium, sodium, magnesium, and iron, while an excess
of phosphorus was noted.

In the study’s second stage, hockey players’ diet
(n=15, the main group) included NPKT from protein
and vegetable raw materials. The product was taken in
30.0 g per day for 20 days. The dose of products was
determined by calculation — to fill the deficit of com-
plex carbohydrates after analyzing the diet. The product
contained rabbit meat, zucchini, parsley, dried apricots,
beetroot, pumpkin, gooseberry, seaweed, nutmeg, and
ginger. The product’s nutritional value per 100 g was:

Table - Indicators of lipid metabolism
of hockey players’ body in the dynamics
of observation, abs. meaning

Periods
Indicators
Initial AL | After 2 months
month
Total cholesterol, <5.2 mmol/I
4,7+0,26,
Comparison group | 4,72+0,35 | 5,5+0,35, *p=0,37;
**p=0,074
5,1+0,1,
Main group 5,140,07 5'3_958'1133' *p=0,48;
=5 **p=0,158
HDL-cholesterol, 1.55-5.55 mmol/|
1,31+0,04
Comparison group | 1,36+0,04 1’43301’88’ *p=0,47;
p_ ’ **p=0'43
1,57+0,07,
Main group 1,56+0,04 1’5?301’35’ *p=0,09;
p=5 *%5=0,0125
Atherogenicity coefficient
Comparison group 2,5 2,9 2,6
Main group 2,3 2,4 2,2
LDL-cholesterol, <3.37 mmol/I
3,51+0,14,
Comparison group | 3,35+0,27 3,51_1301%2, *p=0,227;
p=u, **p=0,465
3,25+0,16,
Main group 3,52+0,15 3’4530618’ *p=0,004;
p=L **p=0,046
Triglycerides, <1.7 mmol/|
0,65+0,05,
Comparison group | 0,87+0,12 0’9330?:13’ *p=0,11;
p=> **p=0,028
0,84+0,12,
Main group 0,89+0,06 0’92::0’09’ *p=0,05;
p‘013 **p=0 25

carbohydrates — 65.0 g, proteins — 12.8 g, fats — 6.6 g.
The energy value is 370.5 kcal per 100 g.

Dynamic observations were carried out 1 and 2
months after optimizing the diet.

With the inclusion of NPKT in the diet of hockey
players, the P:F:C ratio reached 1:2.8:6.6; that is, it be-
came more balanced. The calorie content of the diet
was 6864.6+18.6 kcal and corresponded to the physi-
ological need for hockey players (6494.4+10% kcal/day).
The protein content was 328.1+1.1 g (exceeding the
recommended norm of 234.5+10%), and fats were also
higher than the norm (230.9+0.7.9 g against the norm of
198.4+10% g). The calculated value of assimilated car-
bohydrates was 840.2+3.7 g for the norm of 865.9t10%
g. Thus, the intake of carbohydrates practically met the
physiological needs of athletes.

The levels of consumed minerals increased, which en-
sured their recommended values: sodium (7106.1 mg for
the norm of 7000-8000 mg), calcium (1231.3 mg for the
norm of 1200-1800 mg), magnesium (550.6 mg for the
norm of 450- 650 mg); the intake of iron approached the
recommended value (22.04 mg at the norm of 25-30 mg).

The results of the amylase blood test testified to the
activation of carbohydrate metabolism in the body of
the main group. At the second stage of the examination,
the amylase level was significantly higher than before
the inclusion of NPKT in the diet by 5.7% (51.8+3.6 vs.
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49.0+3.7 g/l, p=0.049). No changes were detected in the
comparison group.

Peculiarities in the body’s lipid metabolism were de-
termined (table). Total cholesterol increased and was
higher than normal in both groups by the end of NPKT.
But in the comparison group, this increase reached
16.5% (5.5+0.35 vs. 4.72+0.35 mmol/l, p=0.0089), main-
ly 5.7% (5.39% 0.13) versus 5.1+0.07 mol/l, p=0.013). A
positive effect in lipid metabolism was shown by the fact
that the increase in the level of total cholesterol was
5.7% against 16.5% in the comparison group, the reduc-
tion of LDL cholesterol to the reference limits, and the
proportion of individuals with a borderline-high level
from 61.5% to 30, 0% (in control, the average value is
higher than the norm, the share of people with a bor-
derline-high level is 50.0%). HDL cholesterol levels were
restored, while this indicator was without dynamics in
the comparison group. The coefficient of atherogenicity
exceeded the reference values in the comparison group
and was within the normal range in the main group.

In the comparison group, the level of triglycerides
decreased by 25.3% (from 0.87+0.12 to 0.65+0.05
mmol/Il, p=0.11), and in the main group by 3.4% (from
0.8940.06 to 0.84+0.12 mmol/l, p=0.05).

Calcium was within the reference values, but there
was a decrease in the level in both groups: by the end
of the observation, these values reached 5.4% and
6.7%. Phosphorus, being within the reference limits, on
the contrary, increased by 9.3% (p=0.01) and by 12.0%
(p=0.029), respectively. It led to a change in the ratio of
calcium: to phosphorus from 2.18 to 1.88 units in the
comparison group and from 2.21 to 1.83 units — in the
main group. That is, this ratio became more balanced in
the main group.

Magnesium in the initial state in the persons of the
comparison group was at the lower limit of the norm in
the main one — below it. In the comparison group, only
until the end of the observation, an increase in magne-
sium in the blood was noted — by 12.5% (from 0.8+0.01
t0 0.9+0.01 mmol/I, p=0.0013). In the main group, even
after taking NPKT, the body’s magnesium saturation
was significantly higher than in the initial state by 7.3%
(p=0.001) and was within the reference limit; at the
end of observation was higher by 17.7% (0.93+0.01 vs.
0.790.009 mmol/l, p=0.001).

Levels of AST according to the stages of the examina-
tion in the hockey players of the comparison group were
outside the normal range and were higher than in the
initial state by 11.7% and 12.0%. In the main group, this
indicator was exceeded only at the beginning, and then
there was a decrease of 8.3% and 1.7%. According to in-
dividual data, the percentages of individuals whose AST
level exceeded the reference limits in individuals of the
comparison groups reached 58.3% and 60.0%, the main
— 38.5% and 35.0%. In the comparison group, until the
end of the observation, the de Ritis coefficient exceeded
the initial value. In the main group, it was lower, which
indicated a less significant negative impact of the loads
on the heart muscle.

The level of myoglobin was within normal limits. In
the comparison group, by the end of the observation, it
decreased by 37.5% (from 30.4%4.0 to 19.0£2.2 ng/ml,
p=0.005), and the main one by 47.8% (from 27 .78+2.5
to 14.5+2.4, p=0.002 ng/ml, p=0.002), which indicated

less damage to myocardial cells and skeletal muscles
during exercise in the main group after taking NPKT.

Cortisol in comparison group individuals exceeded
the reference limits in all observation periods. In the
main group, before the final examination, it was lower
than in the initial state — by 21.7% and slightly exceeded
the lower limit of the norm (decrease from 908.3+44.2
to 711.1+27.1 nmol/l, p= 0.003). A high cortisol level in-
dicated the predominance of catabolic processes in the
body of athletes from the comparison group.

Testosterone in all observation periods in the com-
pared groups was within reference limits. However,
there were no significant differences in the compari-
son group’s initial, intermediate, and final indicators. In
the main group, testosterone increased by 22.5%: from
22.6%1.4 to 27.2+2.0 p=0.006. These data indicated the
activation of anabolic processes in the body of individu-
als of the main group.

In the comparison group, reduced glutathione did
not change compared to the initial value. Oxidized gluta-
thione increased, which decreased the ratio of reduced/
oxidized glutathione from 10.9+0.2 units to — 7.8+0.8
units. A reduced detoxification function of the body
was determined in 50.0%, 66.7%, and 25.0% of hockey
players, respectively, at the observation stages. In the
main group, restored glutathione after taking NPKT was
significantly higher than in the initial state by 13.9%
(p=0.0007), and by the end of the study, its level was
higher by 18.7% (p=0.005). By the end of observation,
the ratio of reduced/oxidized glutathione significantly
increased from 8.5+0.2 to 10.9+0.8 (p=0.008). Thus, the
optimization of the diet of NPKT containing complex car-
bohydrates and increased concentrations of biologically
active substances proves the possibility of reducing the
risk of developing pre-nosologic changes in the body of
hockey players and allows them to maintain their pro-
fessional activity.

Conclusions.

1. When evaluating the nutrition of hockey players,
it was found that the diet was not balanced in terms
of nutritional composition, and the distribution of en-
ergy value in terms of meals did not meet physiological
norms.

2. The introduction of natural concentrated food
products into the diet of hockey players stimulated met-
abolic processes and affected health: the cortisol con-
tent in the blood decreased by 21.7%, there were posi-
tive changes in lipid and mineral exchanges, the level of
AST, the detoxification system, which created optimal
conditions for the athlete’s body during intense loads.

3. When monitoring the health of athletes to detect
premorbid conditions, attention should be paid to such
biochemical indicators in the blood as cortisol, HDL cho-
lesterol, AST, and reduced and oxidized glutathione, as
the most sensitive criteria under the influence of high
physical exertion.

Prospects for further research.

Research that analyzes the diet and metabolic sta-
tus of athletes is essential for improving athletic perfor-
mance and the health of athletes in general. That is why
the study is planned with the participation of athletes of
other sports.
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i 4yac 2pu 8 xoKeli 3 waliboto op2aHi3M sumpayae Ha038uYyaliHo 6azamo eHep2emMuUYHUX Pecypcie, 30 MAKUX
YMO8 Mpu HepayioHasnbHOMY XApP4y8aHHI 8 KAIMUHAX HAKOMUYYyHOMbCA MPOOYKMU HernogHo2o memabosiamy,
8HACMIOOK ybo2o Ude pAd rnepemsopeHsb, W0 HE2AMUBHO 8M/UBAE HA OP2aHI3M cropmcmeHa U (o020 ¢i3uyHy
akmueHicms. Came momy mMemoto 0aH020 00cnidweHHA byna0 euAasneHHA Halibinbw 4Yymausux rnpedukmopie

npemopbidHo20 cmaHy y xokeicmig 3 waliboto ma oyiHKa crnocoby KopeKyii 0aHo20 cmaHy 3a 00MoOMO20t0

XAp4yB8AHHA HAMYPAALHUMU XapY08UMU MPOOYKMAMu 8upobaeHUMU 30 Kpio2eHHOI MEeXHO/O02IEND.

Mpu oyiHyi xapyys8aHHA xoKeicmig bys10 8uABEHO, WO pauyioH He by 36a1aHCO8AHU 3 HYMPIMUBHUM CK1A00M
ma po3nodin eHepaemu4Hoi yiHHocmi w000 npuliomie ixci He sidnosidas ¢iziono2iyHUM Hopmam.

OKpim yb020 npo8oousuU OUiHKY 300p08 ' XoKeicmie 3a BioXiMIYHUMU MOKA3HUKAMU KPOBi, W0 Xapakmepu3yroms
CMAH YHKUYIOHAAbHUX CUCMeM O0p2aHi3My, 3YMOB/AEHUX XAP4YyB8AHHAM. Bu3Hayaau OOHO030s102i4Hi MOKA3HUKU
cmaHy miokapdy, pu3uky po38Umky cepyeso-cyOuHHOI mamosnoeii, mpaHcrnopmHoi hyHKYii kposi, demokcuKkayiliHoi

3a6e3ne4yeHHOCMi op2aHi3my.

BsedeHHA HAOMYypPanbHUX KOHUEHMPOBAHUX XAP4OBUX MPOOYKMI8 8 PAUiOH Xap4yB8aHHA XOKeicmie cmumys1t08aso
memaboiyHi npoyecu i 8MaAUHYA0 Ha iX 300po8'A: 8Micm Kopmu30sy 8 Kposi 3Hu3uscA Ha 21,7%, bynu no3umusHi
3MiHU ninidHo2o, MiHepasnbHo20 obmiHie, pieHA ACT, cucmemu QHMUOKCUOOHMHO20 3axucmy, Wo Cmeopuso
onNMUManbHi yMosu 0714 OP2aHi3My CIOPMCMeHa Nid Yac iHMEHCUBHUX HOBAHMAM(EHb.

Knwuoei cnoea: xokeicmu 3 waliboro, pauyioH xap4yeaHHA, memabonaiyHuli cmamyc, HamypassHi xap4osi

NpPOOYKMU, (hi3UYHi HOBAHMANCEHHA.

38’A30K ny6niKauii 3 N1aHOBUMM HAYKOBO-A0CNIA-
HUMMK poboTamu.

PoboTa € ¢pparmeHTom HAP «BnamB eK30reHHUX Ta
eHgoreHHUX GakTopiB Ha Nepebir aganTauiiHUX peakuii
opraHiamy Ao ¢isMyHMX HaBaHTAXKeHb Pi3HOI IHTEHCUB-
HOCTI», Aep’KaBHWUI peecTpauiinHmMii Homep 012U108187.

Bcryn.

XoKeWl — Lie BUg, cnopTy, Lo BUMArae BMiHHA BUKOHY-
BaTW CKNAZHI pyxu B yMOBax BUOYX0BUX WBUAKOCTEN Ta
iHTEHCMBHOTO Qi3MYHOro HaBaHTaXKeHHs [1]. Taka aKkTMB-
HICTb MOKe NPU3BOAUTU A0 eHAOTeHHOI IHTOKCUKaALLii op-
raHiamy CropTCMeHiB. BUHMKaE TaK 3BaHWUN meTaboniy-
HWI CcTpec, 3yMOBIEHUI NMPUCKOPEHHAM €HepreTM4YHOro
O06MIiHIB Ta HaKOMMUYEHHAM NPOAYKTIB HEMOBHOIO MeTa-
60ni3My, aKTMBI3yHOTbCA MPOLECU MEPEKUCHOFO OKMC-
HEeHHA Niniais, BigOyBatOTbCA 3MiHU B rinoTanamo-rinod-
3apHO-HaZHUPHWKOBIM cucTemi opraHismy [2]. NpoaykTn
HEenoBHOro MeTaboni3amy BUCTYNatOTb AK TOKCUHM i YacTo
HeraTMBHO BM/IMBAOTb Ha AETOKCUKALLiHI NpoLecu B op-
raHiami. Tpuanui ix BNAMB NPU3BOANUTb A0 3MiH Y CTiH-
KaxX KMLWeYHUKa, A03BONAOUYN BaKTepism BUPOBAATU eH-
[OOTOKCWMHM, AKI NpX NonaZlaHHi B KPOBOTIK 3aMyCKatoTb
CMCTEMHY 3ana/ibHy BignoBigb iMYHHUX KNITUH OpraHis-
My [2, 3]. Yci Ui 3MiHM MOXKHa OXapaKkTepmn3yBaTh K Po3-
BUTOK NpemopbigHOro ctaHy. 3BiACKM CTAE aKTyaNbHUM
po3pobKa NpodinakTMUHMX 3axoais Woao 36eperkeHHs
Ta BigHOB/IEHHA NpaLLe34aTHOCTI CMOPTCMEHIB.

KpioreHHa TexHonoria npussena A0 MOABM HaTy-
panbHUX NPOAYKTIB, Y AKMX BMICT BiONOMYHO aKTUBHMX
peyoBuH (BAP) 3HaYHO NepeBuLLYE BUXIAHI BEANYNHM [3,
4]. 3acTocyBaHHA HATypa/sbHUX XapUYOBUX NMPOAYKTIB, BU-
pobeHunx 3a KpioreHHot TexHonorieto (HMKT) y cnopTi
BMCOKWUX [OCATHEHb BYN0 OMMCaHo y pi3HMX nybnikaLi-
ax [5, 6]. Byno 3a3HayeHo, WO y CNOPTCMEHIB, AKi Npu-

imann HMKT, iHTEHCUBHICTb BiNbHOPAANKANbHOIO OKUC-
HEHHA 6yNa HUXKYOLO, HiXK Y 0Cib KOHTpPObHOI rpynu [7].
3actocyBaHHA HIKT, A03B0AAE NOAINWNTA MOXKAMBOCTI
aHTMOKCHAAHTHOT cuctemu [8, 9]. Lle gae niactasu cyam-
TV Npo ePeKTUBHICTb X 3aCTOCYBaHHA A1A NOKPALLEHHA
NoKasHMKiB GisnYHOro po3BUTKY Ta 340pPOB’A.

MeTta gocnigyXeHHs.

BuaBnTM Halbinbw 4yTaMBI NpeaMKTOpU npemop-
6igHOro CTaHy y XOKeicTiB 3 wWwanboto, OLiHWMTM cnocib
iX KOpekKLjii 33 4ONOMOrol0 XapyyBaHHA HaTypasibHUMM
NpoAyKTaMu.

O6’eKT i MeToAMN AOCNIAKEHHA.

Y pocnipykeHi 6pano yyactb 18 xokeicTis 3 wanboto, 9
3 AKUX CKAIM KOHTPObHY rpyny, 9 — ocHoBHY. Mu oTpum-
Manu iHGopMaTMBHY 3rofy Ha NPOBeAEHHA AOCAIAKEH-
HA BiA ycix 18 cnopTcmeHis.

[NnA ouiHKKM KinbKiCHOI Ta AKICHOI afeKBaTHOCTI Xap-
YyBaHHA aHani3yBanu CKiag, rotoBux CTpaB Npu opra-
Hi30BaHOMY Xap4yBaHHi Ha BWI3HMX irpax. BusHavanu
BMICT MaKpO- Ta MIKPOHYTPIEHTIB, iX CNiBBigHOLEHHS,
BiANOBIAHICTb PEKOMEHAO0BAHMM HOPMam ANA LbOro
BMAy cnopty. KinbKicTb HYTPIEHTIB, WO Hagxo4ATb, BU-
3Ha4YaNn pPO3pPaxyHKOBMM METOAOM 33 MEHH-PO3KNAA-
Kamu. OuiHoBanu cepeaHboa0060BE CMOXKMBAHHSA HYTPI-
€HTIB CNOPTCMEHaMM.

MpoBogMAN aHTPOMOMETPUYHE AOCNIAKEHHA (BU-
3HaYeHHA JOBXKMHM Ta Macu Tina) Ta fob6oBi eHepreTUYHi
BUTPATK.

MeTaboniyHunit cTaTyc opraHiamy OLiHIOBaAM 3a no-
KasHMKaMM 0BMiHY MaKpo- Ta MIKPOHYTPIiEHTIB (MeTa-
6onorpamm): (6inKu, *KUpwu, BYrneBoam, BiTamiHu, MiHe-
panu).

OUjiHKY 340pOB’A XOKEiCTiB NPOBOAUAN 33 AAHUMMMU
KNiHIKO-6i0XiMiYHUX AOCNigKeHb KpOBi, WO XapakTte-
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Tabnuua — NoKasHUKK ninigHoro o6miHy opraHismy
XOKeicTiB y ANMHaMILi cnocTeperKeHHs, abc. 3Hau.

MNepioan
MoKasHUKM
BuxigHui | ‘iepgs | Yepes 2 mic.
Mmic
3ara/ibHU X0NecTepuH, <5,2 MMonb/n
4,7+0,26,
lpyna nopisHAHHA | 4,72+0,35 | 5,5+0,35, *p=0,37;
**p=0,074
5,1+0,1,
OcHoBHa rpyna 5,1+0,07 5'3_9;8’1133' *p=0,48;
p=0, **p=0,158
XC-nnBL, 1,55-5,55 mmonb/n
1,31+0,04
lpyna nopiBHAHHA | 1,36+0,04 1’434601'38’ *p=0,47;
P=0, **p=0,43
1,57+0,07,
OcHoBHa rpyna 1,56+0,04 1’5?4601’(7)5’ *p=0,09;
p=9, *%=0,0125
KoedoiuieHT aTeporeHHoOCTI
lpyna nopiBHAHHA 2,5 2,9 2,6
OcHOBHa rpyna 2,3 2,4 2,2
XC-NMNHLW, <3,37 mmonb/n
3,51+0,14,
lpyna nopiBHAHHA | 3,35%0,27 3’5‘}301’:?[2' *p=0,227;
P=5, *¥p=0,465
3,25+0,16,
OcHoOBHa rpyna 3,52+0,15 3'4530618’ *p=0,004;
p=0, **p=0,046
Tpurniuepuamn, <1,7 mmonb\n
0,6540,05,
lpyna nopisHAHHA | 0,87%0,12 0'93460?"13’ *p=0,11;
p=5 *#=0,028
0,84+0,12,
OcHoBHa rpyna 0,8910,06 0’92_?'309’ *p=0,05;
p=9, **p=0’25

pU3ytoTb CTaH GYHKLIOHANbHUX CUCTEM OpraHiamy, 3y-
MOBJ/IEHUX XapyyBaHHAM. Bu3Hayanu [OHO30M0TIYHI
MOKa3HMKM CTaHy CepLeBoro m’a3a, PU3UKY PO3BUTKY
CepueBo-CYAMHHOI  MaTonorii, TPAHCMOPTHOI  YHKLT
KPOBIi, IeTOKCUKALLiHOT 3a6e3neyeHHOCTi opraHismy.

Bu3Havanm ropmoHM KOpTM30/a Ta TecTocTepoH. MMe-
peBULLLEHHS pedepeHTHNX 3HAYEeHb MepLLIoro CBigYMIO0
npo npeBantoBaHHA KaTaboniuHMX npoLiecis.

OKpim LbOro oLiHIOBaIM TaKi MOKA3HUKK:

- cepueBoro Mm’sA3a: acnapTaTamiHoTpaHcdepasa
(ACT);

- KUCeHb TPaHCNOPTHOT GYHKLT (MiornobiH);

- CTaHM [EeTOKCUKALLIMHOT cMCTeMMN: 3arasibHUI TyTa-
TiOH, BifHOB/IEHWNI i OKUCNIEHWIA, CMiBBIAHOWEHHA FyTa-
TIOHY BiZZHOBNEHOTO O OKUCAEHOTO.

CtatucTMyHa 0bpobKa AaHMX 34iMicHIOBanacs 3 BU-
KOPUCTAHHAM nporpamHoro 3abesnedyeHHs Microsoft
Office Excel 2003 Ta nakeTy CTAaTUCTUYHMUX MNPOrpam
StatEX-2004.2 Ta SPSS. Mpu cTaTMCTMYHIA 06pobui BK-
6ipoKk obuncntoBanu cepefHe apudmeTUYHE 3HAYEHHA
NoKa3HWKa, CTaHAAPTHY NOMWIKY cepeaHboro apudme-
TUYHOro. 114 OLiHKM AOCTOBIPHOCTI BiAMIHHOCTEN OTPU-
MaHWX Pe3ynbTaTiB BUKOPUCTOBYBAIN A4J1A 3aN1€XKHUX BU-
6ipoK — KpuTepiit BiNnKOKCOHa Ta He3anexHUXx BUMBOPOK
— KpuTepit MaHHa-YiTHi. BiamiHHOCTI 6ynn cTaTUCTUYHO
3Havywmumm npm p<0,05.

Pe3ynbTath AOCNIAXKEHHA Ta iX 06roBopeHHs.

CepegHa maca Tina xokeictie 6yna 90,2412 Kr. Ka-
NopifiHicTb pauioHy aocarana 6054,2+18,6 kkan/goby,
To6TO BigNOBIZANa PEKOMEHAOBAaHMM HOpPMam Ans
CMOPTCMEHIB, WO CrneLianisytoTbCA Ha irpoBMx BMAAX
cnopTy: BiAg, 5953,2 no 6494,4 kkan/noby.

binkis y pauioni 6yno 300,9+1,1 r (Hopma 216,5—
234,5 1), supiB — 223,2+0,7 r (Hopma 180,4-198,4 1) Ta
710,443,7 r Byrnesoais (Hopma 865,9-938,1 r). Biaco-
TKOBUA BMICT 6inkKiB, XMpiB Ta BYIEeBOAIB CTaHOBMB
19,9:33,2:46,9% npun Hopmi 18:28:54%. TaKMM YMHOM,
byna BiA3HauyeHa He3banaHcoBaHiICTb 3a b:XK:Y 3a paxy-
HOK MepeBULLLEHHSA NepLUMX ABOX KOMMNOHEHTIB Ta HecTa-
Yi TPETbOro, a TaKOX LLOAO iX CNiBBIgHOLWEHHA.

B aHanizoBaHOMY paL,ioHi Xap4yBaHHA BMICT BiTaMiHy
A (cyma BiTamiHy A i BiTamiHy A 3 KapOTUHOIAIB) CKNano
5035,0 mKr (npu HopmaTtusi noTpebu Big 3000 ao 3600
MKTr), BiTamiHy B1 mictunocs 6,0+0,047 mr (Hopma — Big,
3 o 3,9 mr, B2 — 8,240,036 mr (Hopma — Big 3,9 go 4,4
mr), B6 — 4,2+0,02 mr, wo He Bignosigano Hopmi Big 5
40 8 mr.

OuiHKa MiHepasbHOro CKAaAy paLioHy NOKasana, LWo
BMICT HaTpito B paujioHi 6yno 5995,5+20,0 mr (Npy HOpMmi
Big, 7000 go 8000 mr), Kanito — 5468,6+19,5 mr (Hopma —
Big, 4500 no 5000 mr), Kanbuito —962,4+3,3 mr (notpeba
cTaHoBMTb Big 1200 ao 1800 mr), pocdopy — 2518,6+7,7
mr (Hopma — 1500 go 2250 mr), marHito — 300,7+1,1 mr
(3BMUaiHMM BBaXKaETbCA piBeHb Big 450 ao 650 mr), 3a-
niza — 8,2+0,05 mr (noTpeba — Big, 25 Ao 30 mr). Taknum
YMHOM, Y PALiOHi HE BMCTAYa/i0 Ka/bliilo, HATpPito, mar-
Hito, 3ani3a, B TOW e 4Yac Bif3HAYEHO NepeBULLEHHS
docdopy.

Ha gpyromy etani gocnigeHHA 40 pauioHy Xapuyy-
BaHHA XoKeicTiB (=15, ocHoBHa rpyna) Bkaounamn HIKT
3 6i/IKOBO-POCIMHHOI CUPOBUHW. MPOAYKT Npuiimanm no
30,0 rp. Ha aeHb npotarom 20 ai6. [o3y npoaykTis 6yno
BM3HAYEHO PO3PaXyYHKOBO — A/1A 3aMOBHEHHA AediunTy
CKNagHWX BYINEBOAiB MiCNA aHaNi3y paLioHy XapyyBaH-
HA. MPOAYKT MiCTUB M’ACO KPOAMKa, KabayoK, NeTpyLUKy,
Kypary, 6ypskK, rapbys, arpyc, MOpPCbKy Kanycty, MycKaT-
HUI ropix, iImbup. XapyoBa LiHHicTb Ha 100 r NpoayKTy
CTaHoBMNa: Byrnesogu — 65,0 1, 6inkn — 12,8 1, XKupu —
6,6 r. EHepreTnyHa ujiHHicTb — 370,5 KKan Ha 100 T.

CnocrepexeHHA B AMHaMILi npoBoanan yepes 1 1a 2
micaui nicna onTMmisay,ii paLioHy XxapyyBaHHA.

Mpn BKkAtouyeHHi HIMKT po pauioHy xokeicTis cnis-
BigHoOLWeHHs no b:}:Y gocarano 1:2,8:6,6, T06TO cTano
6inbl 36anaHcoBaHMM. KanopiiHicTb palioHy cknana
6864,6+18,6 Kkan Ta Bianosigana ¢isionoriyHii notpe-
6i ona xokeictis (6494,4110% KKkan/moby). Bmict 6inkis
ctaHoBMB 328,1+1,1 r (NepeBuLLEHHA PEKOMEHA0BAHO-
ro Hopmatusy 234,5+10%), uUpiB TaKoK 6yn0 BULWMM
3a Hopmy (230,940,7,9 r npu HopmaTtusi 198,4+10% r).
Po3paxyHKOBe 3HaYeHHA 3aCBOEHWUX BYI/1€BOAIB CTAHO-
Buno 840,2+3,7 r 3a Hopmu 865,9£10% r. TaKMM YMHOM,
HaAXOAKEHHA BYIN1€BOAIB MPAKTUYHO CTano Bignosigatu
disionoriuHMm notpebam cnopTCMeHiB.

3pocnun piBHI CNOXMBAHUX MiHEPANIbHUX PEYOBMH,
Wo 3abe3neunno ix pekomeHAoBaHi BENMYUHKN: HATpIlO
(7106,1 mr 3a Hopmu 7000-8000 mr), Kanbuito (1231,3
Mr 32 Hopmu 1200-1800 mr), marHito (550,6 mr 3a Hopm#u
450-650 Mr); HagxoAKeHHA 3anisa Habausuaoca 4o pe-
KOMeHZ0BaHOi BennumHm (22,04 mr npu Hopmi 25-30 mr).

Mpo aKTuBi3aLito Byr/1eBOAHOrO 06MiHY B OpraHismi
0Ci6 OCHOBHOI rpynu CBIAYMAN Pe3yNbTaTU A0CNIAXKEHHSA
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KpoBi Ha aminasy. Ha gpyromy etani o6ctexkeHHn piBeHb
aminasu 6yB 4OCTOBIPHO BULLMM, HiXK 40 BKIHOYEHHA A0
pauioHy xapyyBaHHa HIKT, Ha 5,7% (51,8+3,6 npotu
49,0+3,7 r/n, p=0,049). Y rpyni NOPiBHAHHA 3MiH BUAB-
JleHo He byno.

Bbynn BM3HaueHi ocobamBocTi y AinigHoMy 0B6MiHi
opraHiamy (1abn.). 3aranbHWIA XONectepuH A0 KiHuA
npuiiomy HMNKT B 060x rpynax 36inbwmsca i 6ys BULLUM
33 Mexi Hopmu. Ane y rpyni NOPIBHAHHA Le 3pOCTaHHA
pocarno 16,5% (5,5+0,35 npotn 4,72+0,35 mmonb/n,
p=0,0089), B ocHoBHOMy — 5,7% (5,39+0,13) npoTu
5,1+0,07 monb/n, p=0,013). Mo3nTUBHMIA edeKT y ninia-
HOMY OBMiHi BUABMBCA TMM, WO 36inblUEHHA piBHA 3a-
rafibHOro XxonecTepuHy cknano 5,7% npotn 16,5% y rpyni
nopiBHAHHA, 3HMKeHHA XC-/TNMHLL, no pedepeHTHUX Kop-
[OOHIB Ta YacTKM 0Cib i3 NPUKOPAOHHO-BUCOKMM PiBHEM 3
61,5% n0 30,0 % (y KOHTpOAi cepesHA BENMYMHA — BULLE
33 HOpMY, YacTKa 0cib 3 MPUKOPAOHHO-BUCOKMM pPiBHEM
—50,0%). BigHoBntoBanuca pisHi XC-/IMBLL, y Tol yac sk
y Tpyni NOpPiBHAHHA Lel NOKa3HUK b6yB 6e3 guHamiku.
KoeoiujieHT aTeporeHHoOCTi nepeBulLyBaB pedepeHTHi
3HAYeHHA y rpyni NOpPiBHAHHA, B OCHOBHIK rpyni 6yB y
MerKax HOpMMU.

B ocib rpynu nopiBHAHHA 3HUXKYBaBCS PiBEHb TPUMI-
uepuais Ha 25,3% (3 0,87+0,12 o 0,65+0,05 mmonb/n,
p=0,11), a B OCHOBHII rpyni — Ha 3,4% (3 0,89+0,06 ao
0,84+0,12 mmonb/n, p=0,05).

Kanbuiit 6yB y mexax pedpepeHTHUX 3HaYeHb, ane B
060x rpynax Bifbynoca 3HUMKEHHA PIBHA: A0 KiHUA crno-
CTepexeHHA Ui BennunHu gocarnm 5,4% ta 6,7%. doc-
¢dop, byayum B pedepeHHMX MerKax, HaBnaku, 36inblumB-
cA BignoBigHo Ha 9,3% (p=0,01) Ta Ha 12,0% (p=0,029).
Lle np13Beno 40 3MiHUM CMiBBiAHOWEHHA KanbLii: dpoc-
¢op 32,18 no 1,88 oa. y rpyni nopiBHAHHA Ta 3 2,21 oo
1,83 og. — B OCHOBHIlM rpyni, TO6TO Ue cniBBiAHOWEHHA
cTano 6inbw 36an1aHCOBaHUM B OCHOBHIM rpyni.

MarHiit y BUXigHOMy cTaHi B 0Cib rpynu nopiBHAHHA
OyB Ha HUMKHIN MeXi HOPMM B OCHOBHIM — HUXKYe 3a Hel.
Y rpyni piBHAHHA NULe A0 KiHUA CnocTepeKeHHsa byno
Big3HauyeHo 36iNblWeHHs MarHito y Kposi — Ha 12,5% (3
0,810,01 go 0,9+0,01 mmonb/n, p=0,0013). B ocHOBHiIM
rpyni BXe nicna npuiiomy HMKT HacuueHicTb opraHis-
My MarHiem 6yna O0CTOBIPHO BULLOIO, HiXK Y BUXiAHOMY
CTaHi Ha 7,3% (p=0,001) i byna B mexax pedepeHTHO-
ro KOpAOHY; Ha MOMEHT 3aKiHYEHHA CnoCTeperKeHHA
byna suwoto Ha 17,7% (0,93+0,01 npotn 0,79+0,009
mmonb/n, p=0,001).

PisHi ACT 3a eTanamu 0bBCTEXKEHHSA Y XOKeiCTiB rpynu
NOPIBHAHHA BUXOANM 33 MeXKi HopMK Ta Byan BULLMMK,
HiXK Y BUXiZHOMY CTaHi, Ha 11,7% Ta 12,0%. B OCHOBHi1
rpyni NepesBuLLEHHA LbOrO MOKa3HWKa 6yno auwe Bu-
XiAHWM, NOTIM BigMmidyanoca 3HUKeHHA Ha 8,3% Ta 1,7%.
3a iHAMBIAYaIbHUMUM AAHMMM YACTKM OCib, Yy SIKMX piBEHb
ACT nepesuwyBaB pedepeHTHI Mexi, B 0cib rpyn nopis-
HAHHA 32 eTanamm cnocTepexkeHHA gocArann 58,3% Ta
60,0%, ocHoBHMI — 38,5% Ta 35,0%. Y rpyni nopiBHAHHA
00 KiHUA cnocTepexeHHs KoediuieHT ge Pitica nepesu-
LLLyBaB BMXiZHY BEANYMHY, @ B OCHOBHi — BYB HUXKUMM,
LLLO CBiZAYMNO0 MPO MEHLL 3HAYHWUI HEraTUBHMI BNIUB Ha-
BaHTaXXeHb Ha cepueBuii m's3.

PiBeHb Miorno6iHy 6yB B Mexxax Hopmu. Y ocib rpynm
NOPIBHAHHA A0 KiHUSA CNOCTEPEXKEeHHs BiH 3HW3MBCA Ha
37,5% (3 30,4+4,0 go 19,0%+2,2 Hr/mn, p=0,005), a ocHo-
BHUI Ha 47,8% (3 27,78+2,5 no 14,5+2,4, p=0,002 Hr/
mn, p=0,002), WO CBiAYMNO NPO MEHLUIE MOLWKOAKEHHSA

KNITUH MiOKapZa Ta CKeNleTHUX m’s3iB npu isnyHMX Ha-
BaHTaXEHHAX B OCHOBHIN rpyni nicnsa npuiiomy HIKT.

KopTun3on y ocib rpynu nopiBHAHHA y BCi Nnepiogm cno-
CTEpPEeXKEHHA nepeBuLLyBaB pedepeHTHI mexi. B ocHo-
BHilA rpyni BiH 4,0 3aK/IIOYHOTO 06CTEXKEHHA BYB HUKUNM,
HiXK Y BUXiAHOMY CTaHi — Ha 21,7% i Tpoxu nepesuLLy-
BaB HWKHIO MeXy HOpMM (3HMKeHHA 3 908,3144,2 no
711,1427,1 umonb/n, p=0,003). BUCOKUI1 piBEHb KOPTK-
30/1y CBigYMB NPO NepeBaXkaHHA KaTabonivyHMX npouecis
B OPraHi3mi CNOPTCMEHIB i3 rpynu NOPiBHAHHA.

TecToCTEpOH Y BCi Nepioan cnocrtepeXeHHA B NOpis-
HIOBaHMX rpynax bys y pedepeHTHUX mexax. lMpoTe B
0cib rpynu NopiBHAHHA AOCTOBIPHMX BiAMIHHOCTEN Y BU-
XiGHUX, NPOMIXKHUX Ta 3aKAOYHMX NMOKa3HMKaAxX He byno.
B OCHOBHIl rpyni TecTocTepoH 3pic Ha 22,5%: 3 22,611,4
0o 27,2+2,0 p=0,006. Ui gaHi cBigumam npo aktmBisaLito
aHaboNiYHMX NPOLLECiB B OpraHiami ocib oCHOBHOI rpynu.

Y rpyni NopiBHAHHA BigHOBAEHWI rNyTaTiOH NOPiBHA-
HO 3 BUXiAHOM BE/IMYMHOIO He 3MiHIoBaBCA. OKMCAEHUI
rNyTaTioH 36iNblyBaBCs, WO NPU3BOAUAO 40 3HUKEHHSA
CNiBBiAHOLEHHA BiAHOBNEHWIA/OKUCAEHUIA NYTaTIOH 3
10,940,2 oa., oo — 7,840,8 o4, 3HUMKEHA AETOKCMKaLiMHA
dYHKLUiA opraHismy BM3HayeHa BiAnNoOBiAHO 3a eTanamu
cnoctepexeHHA y 50,0%, 66,7% Ta 25,0% xokeicTis. B
OCHOBHIM rpyni BigHOBAEHWUI rNyTaTiOH nicna npuitomy
HIMKT 6yB [OCTOBIPHO BULLIMM, HiXK Yy BUXiZHOMY CTaHi, Ha
13,9% (p=0,0007), a A0 KiHUA AOCNiAKEHHS MOro piBeHb
6yB BULWMM Ha 18,7% (p=0,005).

CniBBiAHOWEHHA BiAHOB/NEHWIA/OKUCAEHWNIA TyTaTi-
OH [0 KiHLA CNOCTEPEXKEHHA AOCTOBIPHO 36inblumnaocs 3
8,510,2 36inblumeca ao 10,9+0,8, (p=0,008).

TakMm YnHOM, onTMmisauia pauioHy HIMKT, wo mic-
TATb CKNAQAHI Byr1eBoAM Ta NiABULLEHI KOHLEHTpauii
6i0N10rYHO AKTUBHUX PEYOBWH, LOBOAUTb MOXK/IMBICTb
3HMXKEHHA PU3MKY PO3BUTKY SOHO300TYHNX 3MiH B Op-
raHi3mi XoKeicTiB Ta f03BOAsE 36epertu ixHo npodecin-
HY aKTUBHICTb.

BucHoBKM.

1. Mpu ouiHUi XapyyBaHHA XOKeicTiB byn10 BUABIEHO,
LLLO paLioH He byB 36a1aHCOBaHMN 32 HYTPITUBHUM CK/la-
OOM Ta PO3MoAif eHepreTMYHoi LiHHOCTI Woao npuino-
MiB i3i He Bignosigas ¢isionoriyHMm Hopmam.

2. BBeeHHA HaTypa/ibHUX KOHLLEHTPOBaHMX Xap4o-
BUX MPOAYKTIB B PaLLiOH Xap4yyBaHHA XOKEICTiB CTMMY-
NtoBano metabonivHi npouecu i BNIMHYNO Ha 340pOB’A:
BMICT KOPTU30/y B KPOBi 3HM3MBCA Ha 21,7%, 6yau no-
3UTUBHI 3MiHK NiNigHOro, MiHepanbHOro 06MiHiB, piBHA
ACT, [EeTOKCMKaLiMHOi cucTeMM, L0 CTBOPWUIO OMTU-
Ma/ibHi yMOBM A1 OpraHisMy CNopPTCMeHa Nif Yac iHTeH-
CMBHWX HAaBaHTaXeHb.

3. Mpwn KOHTPONi 3a CTaHOM 340POB’A CNOPTCMEHIB
ON1A BUABMEHHA NPemopbiaHUX CTaHiB caig, npuainatm
yBary Takum 6ioximiuHMM NOKa3HMKaM Y KPOBI, AK KOPTU-
305, XC-/INBLL,, ACT, rnyTaTioH BifHOBNEHWNI Ta OKMUC/e-
HWUI, AK HaWBINbLW YyTAUBI KPUTEPIiB 33 BNANBY BUCOKMX
di3NYHMX HaBaHTAXKEHb.

MepcneKkTMBM NOAANBLUNX AOCNIAXKEHD.

JocnigeHHnA, B AKMX aHaNI3yETbCA PaLLiOH XapyyBaH-
HA Ta MeTabonNiYHMIA CTATyC CMOPTCMEHIB, € BaXKAIUMBUMU
AN1A MOKPALLLEHHA CMOPTUBHUX pe3y/bTaTiB Ta 340pOB’A
atneTis B Uinomy. Came TOMy NAaHYOTbCA AOCNIAKEHHSA
32 Y4aCTHO CNOPTCMEHIB iHLWNX BUAIB CNOPTY.
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KOPEKLIA XAPYOBOTO PALIOHY XOKEICTIB 3 LUAMBOIO O/18 YCYHEHHA MPEMOPBITHOIO CTAHY

NacTtyxoBa B. A., MactyxoBa A. |., TapHaBcbKuii B. O., Yepkac T. B.

Pestome. Xoken 3 wairboto notpebye Haa3BMYAMHOT Gi3UYHOT BUTPMBANOCTI B YMOBAX BE/IMKOI LWWBMAKOCTI 1
CKNafHUX PyXiB, B TAKMX YMOBAX NPV HEPaLLiOHAaNbHOMY XapyyBaHHI OpraHiam Hakonuyye B cobi NpoAyKTW Hemo-
BHOro meTabosiamy, BHaCNiAOK LbOro e psazs NepeTBopeHb, WO HeraTMBHO BMNJ/IMBAE Ha OPraHiam cnopTcmeHa Ta
Moro Gi3anyHy aKTUBHICTb.

MeToto po60oTH 6yN0 BUABNEHHA HAWBINbL YYTANBUX NPEANKTOPIB NPeMOopHiAHOro CTaHy y XoKeicTiB 3 walboto
Ta OLiHKA cnocoby KopeKLii 4aHOro CTaHy 3a AONOMOrOH XapyyBaHHA HaTYPabHUMM XapUYOBUMM NPOLYKTAMM, BU-
po6a1eHMMM 32 KPIOFeHHOH TEXHOJIOTIEH.

Nig yac gaHoro gocnigxkeHHa byna npoBeAeHa OLiHKa aAeKBaTHOCTI XapyyBaHHA XOKeicTiB 3 waliboto. BusHava-
1IN BMICT HYTPIEHTIB, O HAaAXO4ATb PA30M 3 iXKeto, iX CNiBBiAHOLWEHHA Ta Bi4NOBIAHICTb PEKOMEHA0BAHMM HOPMaM
0018 Uboro Buay cnopTty. KinbKicTb HYTPIEHTIB, WO HAAX0AATb, BU3HAYA/IM PO3PAXYHKOBMM METOAOM 32 MEHIO-PO3-
KnagKamu.

OUjiHKY 3/10pOB’st XOKeICTiB NPOBOAMAM 33 AAHUMU K/iHIKO-BiOXiMIYHUX AOCNIAKEHb KPOBI, L0 XapaKTepmnsyoTb
CTaH OYHKLIOHANIbHUX CUCTEM OPraHi3my, 3yMOB/IEHUX XapyyBaHHAM. BM3HaYanM AOHO30/10MYHI MOKAa3HUKK CTaHy
CepueBoro m’asa, pM3MKy PO3BUTKY CEpLEBO-CYAMHHOI NaToNOTii, TPaHCNOPTHOI QYHKL,iT KPOBI, AETOKCMKAL,iMHOI 3a-
6e3neyeHHOCTI opraHiamy.

Mpw ouiHLi Xap4yyBaHHA XOKeicTiB b6yn0 ineHTUdIKOBaHO, WO pauioH He ByB 36anaHCOBaHUI 3a HYTPITUBHUM
CKNaA0M Ta PO3MNOAiN eHepreTMYHOI LiHHOCTI WoAo NpuiiomiB iXi He Bignosigas ¢isionorivHMm Hopmam.

BBefeHHA HaTypasbHUX KOHLEHTPOBAHUX XapyoBMX NPOAYKTIB B paL,iOH XapyyBaHHA XOKeICTiB 3 Wwaiboto CTu-
MyntoBano metaboniyHi npouecu i Mano NO3UTUBHUI BNAMB Ha iX 340POB’A: BMICT KOPTU30/y B KPOBi 3HU3MBCA
Ha 21,7%, 6ynn NO3UTUBHI 3MiHK AiNigHOro, MiHepaibHOro 0bMiHiB, piBHA acnapTaTamiHoTpaHchepasm, cucTemu
QHTMOKCUMAAHTHOIO 3aXMCTY, LLO CTBOPMIO ONTUMAbHI YMOBM A1 OpPraHi3aMy cnopTcmeHa nif Yac iHTEHCUBHUX Ha-
BaHTaXKEHb.

Tak K BN/MB paLioOHy XapyyBaHHA CMOPTCMEHA HanpAMy BMN/MBAE Ha Moro NpodeciinHi pesyasbTaTv, TO B N04aNb-
Wi poboTi 6yayTb aKTyanbHi AOCAIAMKEHHS NOKA3HMKIB CTaHy OpraHi3my CMOPTCMEHIB iHLWNX BUAiB.

Kntouosi cnosa: xokeicTu 3 Wwaiiboto, paLioH xapyyBaHHA, MeTaboNiuHWI CTaTyC, HAaTypasibHi XapyoBi NPOAYKTH.

CORRECTION OF THE DIET OF HOCKEY PLAYERS TO ELIMINATE A PREMORBID CONDITION
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Abstract. Ice hockey requires extreme physical endurance in conditions of high speed and complex movements,
in such conditions, with irrational nutrition, the body accumulates products of incomplete metabolism, as a result
of which a number of transformations occur, which negatively affects the athlete’s body and his physical activity.

The aim of the work was to identify the most sensitive predictors of the pre-morbid condition in ice hockey
players and to evaluate the method of correcting this condition using natural food products produced by cryogenic
technology.

During this study, an assessment of the adequacy of the nutrition of ice hockey players was carried out. The
content of nutrients supplied with food, their ratio and compliance with the recommended norms for this type of
sport were determined. The amount of incoming nutrients was determined by the calculation method according to
the menu-layouts.

The health of the hockey players was assessed based on the data of clinical and biochemical blood tests, which
characterize the state of the body’s functional systems caused by nutrition. Donosological indicators of the condi-
tion of the heart muscle, the risk of developing cardiovascular pathology, the transport function of blood, and the
detoxification capacity of the body were determined.
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When evaluating the nutrition of hockey players, it was identified that the diet was not balanced in terms of
nutritional composition and the distribution of energy value in terms of meals did not meet physiological norms.
The introduction of natural concentrated food products into the diet of ice hockey players stimulated metabolic
processes and had a positive effect on their health: the cortisol content in the blood decreased by 21.7%, there were
positive changes in lipid and mineral metabolism, the level of aspartate aminotransferase, the antioxidant defense
system, which created optimal conditions for the athlete’s body during intense loads.

Since the influence of an athlete’s diet directly affects his professional results, in the future work there will be
relevant studies of indicators of the state of the body of athletes of other types.

Key words: ice hockey players, diet, metabolic status, natural food products produced using cryogenic technol-
ogy, physical activity.
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