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The article is devoted to the problem of determining
the value of physical activity (% of max), for a different
level of physical capability contingent, which will have a
positive impact on the efficiency of the training process
without showing the pathophysiological changes in the
body.

20 untrained young men in ages of 19 — 20 years
were examined. The structure of the control test and
laboratory studies of blood samples is similar in content
to the one used for the solution of the first phase of the
experiment.

LDH concentration in the serum was determined by
the kinetic method on the equipment “HIGHTECHNOL-
OGYINC” (USA). The level LDH registered of young in the
condition of rest before and after the training session.

Inthe results of research it was set that our proposed
exercise regimes, in which the weight ratio of the work-
ing complication is 70-80 % of the one-time maximum
force efforts, are optimal for the experienced athletes
and for untrained persons. Determined that optimal
exercises do not influence on the level of lactate dehy-
drogenase (LDH) in the blood serum of untrained young
men, and at the same time it promotes the statistically
significant decrease in the enzyme in athletes. It is ex-
pose that temperate physical loads practically don’t in-
fluence the level of LDH’s content in blood serum of un-
trained young people, and at the same time it promotes
valid decrease of given enzyme, which allows assump-
tion about the presence of compensatory mechanisms
and change of their activity depending on the level of
training of the contingent under study.

Keywords: physical activities, adaptation, safety re-
quirements, activity of lactate dehydrogenase.

Introduction. Modern athleticism is one of the
most optimal for youth kinds of sport activities, attract-
ing such positive qualities as strength development, the
formation and correction of shape through the forma-
tion of strong muscular “corset” of back, with the over-
coming of physical inactivity. Especially popular athletic
activities acquired in recent decades, becoming a kind
of fashionable and acceptable in society activity, signifi-
cantly surpassing the previously popular controversial
(martial arts) and game kinds of sports activities (vol-
leyball, basketball, soccer) [4, 5, 6, 12].

Naturally that during the athletic activities with the
improving orientation, we have to work with a wide va-
riety, but mostly poorly prepared physically contingent,
that is a real threat to the inadequacy of physical activity
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to functionality of the organism, with subsequent devel-
opment of the state of overtraining and disruption to the
systems and organs. In connection with these highly rel-
evant problems there are problems of the adequacy of
physical activity and the development of specific train-
ing schemes that are very different from those which
used in professional power kinds of sport. In this, the
particular problem highlights the issues objectively, dif-
ferentiated assessment of the impact of the level of the
physical exercise on the body, sophisticated of the spe-
cific athletic exercises, as well as the operational con-
trol of the body in the course of their performance [2, 3,
11]. Regarding the latter, there are some generally ac-
cepted methods of indirect control, but they do not dif-
fer clarity and reliability in the operational assessment of
the body. More successful in this respect are the direct
indicators of the condition of the key systems support-
ing of the body functioning in a state of physical activity.
Among the most informative and reliable diagnostic in-
dicators of functional systems are indicators of content
and activity of key enzymes. They clearly demonstrate
a clinically even “hidden” primary tendencies and bio-
chemical changes. One of these enzymes is a lactate
dehydrogenase (LDH), functionally catalyzing revers-
ible reduction of pyruvic acid to lactic acid in the pro-
cess of glycolysis. This process is under physical stress
naturally is most intense in the myocardium, skeletal
muscle, kidney and liver damage, initiating a marked in-
crease in enzyme levels. In the case of over-training the
body or in the exhaustion of its compensatory abilities
under stress develop the secondary processes of the
pathological order, accompanied by a marked increase
in lactate dehydrogenase (LDH), which signalizes about
the unacceptability of such regimes [1, 9, 10, 13-16].

The limiting factor in the widespread use of this test
in the sport, as a method of operational control of the
body state is the need for drawing blood from the veins
and difficult process of the quantitative determination
of the enzyme. But, in the absence of alternatives re-
garding of reliable tests for operational control during
athletic training with poorly prepared contingent the ap-
plication of LDH-test on small (20-30 people) control
groups is justified.

No less important and problematic during the usage
of LDH test in training activities is the lack of sufficient
information about the patterns change in the content
of LDH in the blood, especially the untrained troops in
response to the physical activity of different quantity.
Therefore, the aim of this article is determination, based
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on the operational control of the content of LDH in the
blood, optimal quantities of physical activity in athleti-
cism for athletes and untrained young men. To achiev-
ing this aim we need to solve the number of tasks:

working out the methodological principles of quanti-
fication of physical activity in athleticism;

determine the effect used by athletes and untrained
individuals in the experimental conditions, the values of
physical activity (% of max) at the level of LDH in the
blood to and after muscle activity.

Methods. The basic material having been used for
analytical generalizations of this work were the results
of their experimental, testing and control testing, hold in
2011-2012 years. There were also used large amounts
of necessary issues, which enabled to hold compara-
tive analytical generalizations having gotten during the
research facts. Moreover, as research materials were
used the results of various tests carried out in 2008-
2010 years on a group of athletes with a different level
of physical capability who went in for athleticism.

For solving these tasks, it was developed and tested
a special scheme of organization of researches which
helps to get direct results with a sufficient level of confi-
dence at all it levels (Fig. 1).

General scheme of the organization of researches
provided work with athletes (19-20 years old) who regu-
larly engaged in athleticism for three years and also with
untrained young men of the same age who are in good
physical shape. All the participants who took part in the
study were instructed about the aims of experiment, be
warned about the voluntary participation and confirmed
their agreement in writing form. After that they went
through a complete physical examination and laborato-
ry testing complex (9 indicators), according the results
of which were admitted only those who
had no medical contraindications to
participation in the experiment.

In the first phase of research or-
ganizations, it was created a research
group in the number of twenty people
which consisted of trained young men
(athletes with three years of regular em-
ployment athleticism) for determination
the value of optimal physical activity in
athleticism.

A strong argument in favor of the
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mark on the value of power loads. After a series of pre-
liminary studies, in order of such exercise it was cho-
sen “bench press on a flat bench,” performed with a full
amplitude and a fixed rate (10 repetitions per minute).

One of the main conditions of this study is the ad-
equacy of physical activity to individual features of the
body of the experiment participants. Thus, the working
(% max) weight of the shell used by the group of athletes
in test determined within 70 % of the maximum level of
their security features (weight complication, which can
overcome the athlete during exercise only once), which
allows to held a comparative analysis of the impact of
these levels of activities on the body of the investigated
contingent without pathological consequences. This ar-
rangement of the experimental conditions allows mak-
ing a detailed accounting of input and outputting indi-
cators. The latter provided the summation of weight a
lifted shell and the total duration of the series approach-
es of only one power exercise, but not all the time of
a single session. As a result of this approach was ob-
tained a quantitative index of total physical activity (kg
/ min), which allows a comparative evaluation of levels
of physical activity outside in which took part the repre-
sentatives of treatment group for the implementation of
series of approaches in one exercise.

During the holding of primary research, in order to
obtain reliable results in the calculation of the total rate
of the pilot exercise in athleticism there were unified all
the approaches to the definition of a single maximum
(m=100%) and work (% max) weight of the shell, de-
pending on the conditions of the implementation of the
control exercise. Thus, during the training session, leav-
ing the experimental conditions, the duration of contin-
uous muscle tension in a separate approach, under the

General morphofunctional parameters of the studied contingent, as
well as the key indicators of special physical training
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Fig. 1. The methodological framework of research.
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mechanism of correction of the allow-
able limits of magnitude of physical ac-
tivity for untrained young men, by rais-
ing the rate of the working weight of the
shell to 80 % of max. For solving these
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Index of single-phase ma-  Quantity (% ot max) of the
ximum force efforts, whitch working weight of the additional
is fixed during execution of  burden which is used by the
the «lying press» exercise participants of research while
done by the observable fulfilling a string of attemps
group

Groups of people under study:

D - control group (sportsmeny);

- 2nd experimental group (untrained young people)

Fig. 2. Scheme of the impact of training work’s components on the vari-
able of index of the total physical load which are used by the sportsmen
and untrained people in the process of athleticism activities.

control exercises was in average from the 41,3+0,22
seconds (about 8 reps in a separate approach). Thus,
considering the total number of approaches performed
in one exercise (4), the total time of power loaded in an
average 2,7+0,09 minutes.

Organization of laboratory monitoring of serum LDH
provided for the maintenance of blood samples: 1) in
the condition of rest before the training session, 2) im-
mediately after the series of four approaches in the final
exercise. Samples of blood from a vein of research par-
ticipants selected the nurse under medical supervision
in compliance with all required standards of sterility and
safety requirements. Blood samples were numbered,
made the necessary description and accompanying
documents. LDH concentration in the serum was deter-
mined by the kinetic method on the equipment “HIGHT-
ECHNOLOGYINC” (USA) [7,8] under the conditions of a
certified medical laboratory «Valeo», in Nikolaev.

In the second phase of research organizations, in
order to determine the effect of physical activity, the
value of which (% max) is admissible (referring to the
results of the first stage) to the level of physical capa-
bility of athletes, the experimental group was formed
consisting of 20 untrained young men in ages of 19 — 20
years. The structure of the control test and laboratory
studies of blood samples is similar in content to the one
used for the solution of the first phase of the experiment.

The third stage of the organization of the experiment
carried out the case of studies in order to identify the
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Index of the total physical load
fixed in the process of execution
of the planned string of attemps
of the «lying press» exercise
fulfille by sportsmen and
untrained people

D 1 st experimental group (untrained young peopl

on the content of the physiologically
permissible level of LDH in the blood
serum of healthy people within 195-
462 E/I.

Results. During the experimental
studies lined at determining the value
of exercise adequate functionality of
athletes and untrained individuals were
identified diverse facts not only by fix-
ing the parameters of power control
testing capabilities, but also in the
processing of the results of laboratory

tests concerning the difference in the blood levels of the
enzyme LDH (Fig. 2, Fig. 3).

There is a scheme on the Fig. 2 representing meth-
ods of identification the index of the total physical load
in athleticism, based on the bench-mark statistics, that
is a fixation of the single-phase maximum and working
weight of the apparatus (additional burden). The results
of the researches shown on the (Fig. 2). A demonstrate
the average group indexes of the maximum of the force
capabilities of the sportsmen and groups of the un-
trained people in the process of carrying out the “lying
press’ test. According to the primary inspection data of
the untrained people, the representatives of the first and
second experimental groups, almost the same level of
development of the maximum force capability has been
fixed. The index under consideration belonging to the
representatives of the control group (sportsmen having
3-year experience in athletics) has been appropriately
different from the results which youngsters having no
experience in training athleticism have shown (+59,7 %
p<0,05)).

Indexes, represented in a graphical form on the Im.
2B and 2C, reflect quantity of the additional burden’s
working weight (from 70 to 80 % of the maximum) which
is used by the representatives of all 3 groups, during
execution of the “lying press” test among the string of
training attempts, and its influence on the level of the
total physical load’s index.
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Analyzing the on-line control’s data
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of LDH’s content in blood of sportsmen
having the temperate physical load (the
working weight of additional burden is
70% of maximum), it has been estab-
lished that the derive results show the
decrease of enzyme under study by
-4,7% (p<0,05)). Thus, fixed data in-
dicate the adequacy of the used index
of physical load to the functional ca-
pability of the sportsmen’s organism
which gives possibility to assume the
appropriateness of the additional bur-
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284615754  333.3337.92 o den’s working weight usage for the un-
I 1 I trained youngsters, at the rate of 70%
of maximum
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Quantity of total physical load’s index, kg/minute

Fig. 3. LDH’s content in blood of sportsmen and untrained people in

quiescent, before and after the physical load, n=60.

It has been established that quantity of the total
physical load depends on the level of development of
the maximum force capability of the participants, their
level of training as well as on the rate of the physical load
and conditions of conducting the researches.

Biochemical studies of the blood serum belonging
to the sportsmen having different level of trainings are
the most informative sources giving possibility not only
to control the organism’s state and its reaction to the
physical exercises but are also one of the major crite-
ria influencing the process o optimization of the train-
ing and competitive process on various stages of train-
ing of several years’ standing. Thereby, assessment of
the index of content of lactate dehydrogenase (LDH) in
blood of the contingent under study before the begin-
ning of research, gives possibility to speak about the
level of sportsmen’s training and state of body of un-
trained people.

Results of the laboratory control of the blood serum,
shown on the Fig. 3, show the average group indexes
of sportsmen’s and youngsters’ in the quiescent LDH’s
content before the beginning of experiment and after
the suggested physical load. Analysis of the findings
indicates the satisfactory physical state of represen-
tatives of all 3 groups under consideration and points
to the correspondence of indexes of LDH’s level in the
blood with the limits of diagnostic regulations (195-462
E/I).

Results of the studies show definite appropriateness
between the primary level of content of the enzyme
under study in blood (before the load) and the level of
training. Thus, live data of the LDH-test fixed among
the group of sportsmen before the load, indicate much
lower level of enzyme under the study (von the average
5,4 %) versus the benchmark which are demonstrated
by representatives of both experimental groups (the
initial level of LDH”s content in blood among untrained
people is identical).
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Results of the compulsory checking
of LDH’s content in blood of untrained
people (representatives of the 1t ex-
perimental group) fixed after execution
of the planned string of attempts to the

“lying press” exercise with the temperate physical quan-
tity (70 % of maximum) demonstrate a slight increase of
rate under study (+1,1% (p>0,05)) (Fig. 3).

The usage of physical load, the quantity of which
was about 80% of maximum, by the representatives
of the 2" experimental group (untrained youngsters as
well) promoted the increase of the rate of LDH’s content
in blood only to+2,2%(p >0,05).

Discussion. Thus, analysis of revalidation’s results
(after the load) demonstrates the absence of common
regularities of the change of LDH’s content in blood
of participants of all 3 research groups after having
planned load. Comparative analysis of initial (before the
load) and final data (after the load) concerning LDH’s
content in blood has shown that character of change of
enzyme under study directly depends on the quantity of
rate of total physical load and on the level of training of
the contingent under test. In tote, despite the marked
quantitative changes of enzyme under study before and
after the load, LDH’s content in blood of representa-
tives of all 3 groups, remains among the limits of physi-
ologically acceptable rate, that indicates adequacy of
specified physical loads to the functional capabilities of
the organism of sportsmen as well as untrained young
people.

Conclusions.

1. Itis established that physical loads with the rate
of the working weight of additional burden of 70-80 %
of the single-phase maximum force load are temperate
both for the experienced sportsmen and untrained
people, which allows usage them as optimal rate of
quantity of force load in athleticism.

2. It is expose that temperate physical loads prac-
tically don’tinfluence the level of LDH’s content in blood
serum of untrained young people, and at the same time
it promotes valid decrease of given enzyme, which
allows assumption about the presence of compensatory
mechanisms and change of their activity depending on
the level of training of the contingent under study.
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Perspectives of further studies are connected of the pattern of change of rate of LDH’s content in
with the search of means of optimization of the train-  blood of sportsmen having different level of training,
ing process in athleticism and it’s regimes of physical  during the prolonged period of mastering (several
load as well as with the discovery of appropriateness  mesocycles).
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BU3SHAYEHHA AAEKBATHOCTI HABAHTAXXEHb B YMOBAX CUJ10BOIO ®ITHECY

YepHo3yO A. A., MiHeHko O. B., Titoea A. B., flimoea A. M., [limoe K. B.

Pesiome. CtatTa npucesyeHa npobnemMi BU3Ha4YeHHs1 6e3neyHnx napameTpiB di3nyHOi akTUBHOCTI (% Bifg,
Makc), 47151 KOHTUHIEHTY PiSHOr0 PiBHS QISUYHUX MOXIMBOCTEN | NiArOTOBKM, LLLO A03BONSIOTbL MOSUTUBHO BMMBATU
Ha eEeKTUBHICTb TPEHYBa/IbHOr0 NPOLECY, HEe MPOBOKYIOYYM MPOSB NATOMNOMYHUX 3MiH B OpraHiami JioanHu. Y
pe3ynbTaTi 4OCNIAKEeHHS Oy/10 BCTAHOBMIEHO, WO HaNbIiNbLL ONTUMAaNTbHUMM HAaBaAHTAXEHHAMMN SIK OJ1 OCBIiAYEHNX
CMOPTCMEHIB Tak i AN HETPEHOBaHMX 0Ci6, B yMOBax NPONOHOBAHMX yH4acHUKaM pexunmie poboTu, € poboya Bara
06TsXeHb 651M3bko 70-80 % Big MakcumManbHUX 3ycusib. BuaHayeHo, Lo onTuMasibHi BNpaBu He BMJIMBAKOTb Ha
piBeHb naktaraerigporeHasu (LDH) y cnpoBaTui KpoBi HENIATrOTOBAEHUX MONOANX IOAEN, | B TOM XE Yac CNpUsioTb
CTaTUCTMHYHO 3HAYMMOMY 3HUXEHHIO aKTUBHOCTI aHOro GEePMEHTY Y CMOPTCMEHIB.

KnroyoBi crnoBa: ¢i3nyHi HaBaHTaXEHHs, aganTaLis, 6e3neyHi pexxnMm, akTUBHICTb NakTaTAerigporeHasu.
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ONPEAEJIEHUE AAEKBATHOCTU HAFrPY30K B YCJIOBUAX CUTOBIro ®PUTHECA

YepHo3yO A. A., MiHeHko A. B., Tutoea A. B., lumoea A. H., Jumoe K. B.

Pesiome. CtaTbs nocesleHa npobneme onpeaeneHns 6e3onacHbIX NapamMeTpoB GU3nNYeCKONn akTUBHOCTU
(% OT Makc), AN KOHTUHrEHTa Pas3Horo ypoBHS GU3NYECKUX BO3MOXHOCTEN 1 NOATOTOBKM, MO3BONSAIOLLNX MNONO-
XUTENbHO BANATb Ha 9P PEKTUBHOCTb TPEHMPOBOYHOIO NPOLLECCA, HE MPOBOLMPYS NPOSIBNIEHME NATONOIMYECKMX
N3MEHEHWUIT B OpraHn3Me 4yenoBeka. B pesynbrate nccnenoBaHus 6bi10 yCTaHOBEHO, YTO Hanbonee onTuMarb-
HbIMUW Harpyskamu Kak s OnbITHbIX CMOPTCMEHOB Tak U O HETPEHUPOBAHbIX L, B YCOBUSAX NpeajiaraemMbixX
y4yacTHUKaM PexnmMoB paboThl, ABnseTcs padoymini Bec otaroueHunii okono 70-80 % OT MakcuMasbHbIX YCUINIA.
OnpepeneHo, 4TO ONTMMAalbHbIE YNPAXHEHWST HE BAUSIIOT HA YPOBEHb nakTataernaporeHassl (LDH) B ceiBOpoTKE
KPOBW HEMOArOTOBIEHHBLIX MOIOABIX JIOAEN, 1 B TO Xe BPeMs CNOCOOCTBYET CTaTUCTUYECKN 3HAYNUMOMY CHUXE-
HUIO aKTUBHOCTU JAHHOIO pEepMEHTa 'y COPTCMEHOB.

KnoyeBble cnoBa: ©u3andeckme  Harpysku, apantaums, 6e30nacHble  pPeXuMmbl,  aKTUBHOCTb
nakTatoerngporeHassi.
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