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Introduction. Muscular disorders in athletes 

(myalgia, myofascial pain syndromes, krepatura, 

etc.) are widely studied in sports science [1-3, 5]. 

In particular, it has been shown that intense physical 

loads of basic training, exceeding adaptive capabili-

ties, have a significant impact on the psychophysi-

cal state of athletes, and are manifested by a com-

plex of signs of overtraining, the gradations of which 

are presented in the works of N.I. Volkov (1999 and 

others) [4].

Nutrition has an extremely important influence on 

the functional manifestations of overtraining states, 

their control and prevention. Studies aimed at as-

sessing the state of the functional systems of the 

body of athletes, in connection with the structure of 

nutrition during the period of intensification of loads 

at the base camps in preparation for the main starts 

of the season, are not enough, and they are mainly 

aimed at pathological manifestations in relation to 

working capacity and energy productivity.

The lack of a generally accepted approach to 

long-term prevention of disorders in the state of the 

muscular system of the spine hinders the develop-

ment and implementation of a scientifically based 

training program, and real prevention of injury to the 

muscular system and tissues of the spine, which in 

acute cases leads to interruption of the training pro-

cess for long-term rehabilitation.

This provision is especially relevant in relation 

to youths and juniors. In particular, in water polo, 

typological athletes are those whose height is 190-

200 cm, and their weight is 78-85 kg. Of course, 

such height-weight characteristics cause signifi-

cant stress on the muscular system of the muscu-

loskeletal system in general and the spine in par-

ticular.

Objective of the study was to study the factors 

that provoke muscle pathologies during the period 

of intense loads of basic training in preparation for 

the main starts of the season. The provisions pre-
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sented are less relevant to the period of pre-com-

petitive "narrowing".

Methods and structure of the study. A survey of 

30 athletes under the age of 25 years was carried 

out using the methods of manual diagnostics, func-

tional tests for lateroflexion (bends of the spine to 

the sides), as well as MRI examination of the state 

of the muscular corset of the spine. The control 

group included 100 spine studies of middle-aged, 

non-athletic people with back pain. Also, medical 

and statistical studies were carried out on the basis 

of 600 conclusions of radiation diagnostics doctors 

to identify the causes and patterns of development 

of dystrophic manifestations in the tissues of the 

spine.

Results of the study and their discussion. As a 

result of staged surveys of national teams within the 

framework of the work of complex scientific groups, 

athletes are identified with an unpredictable de-

crease in the productivity of competitive activity, a 

high level of psychophysical tension, the causes of 

which, in relation to the research topic, are factor-

ized in the form of: sleep disturbances (especially 

important during periods of intense exercise); dis-

comfort in the muscular system, primarily the spine. 

It has been shown (Egorov G.E., 1983; and others) 

that pain in the back and spine occurs in athletes of 

different qualifications. It was found that more than 

50% of athletes have pain syndromes in the spine 

and impaired mobility of the spinal segments de-

tected in test procedures.

In many examined patients, back pain manifests 

itself only with manual diagnosis. In the majority of 

examined individuals who had pain in the spine, ar-

eas with reduced mobility or complete immobility of 

individual segments of the spine were found. Next to 

the data, as a rule, there were areas with hypermo-

bility of the vertebrae, which created compensation 

for immobile segments, and a misleading picture of 

the flexibility of the entire spine.

We carried out an age analysis of the stages of 

development of dystrophic manifestations in the 

spine from 17 to 60 years. It was revealed that spas-

tic states of intervertebral muscles are the primary 

process. Spasmodic muscles cause disturbances 

in the blood circulation of the vertebrae. As a re-

sult, over the course of several years, a decrease 

in the thickness of the intervertebral muscles, the 

appearance of osteophytes (outgrowths from the 

vertebral body) that injure muscles, osteoporosis 

of the vertebrae, leading to compression fractures 

of the vertebrae during high physical exertion, de-

velop.

The next stage is the degeneration of the mus-

cles of the spine and fibrosis of the muscles. Mus-

cles lose their ability to contract and provide mobil-

ity to the spine. The back becomes "stony", and this 

leads to the irreversibility of dystrophic changes in 

the spine. In addition, compression of the sympa-

thetic nerves emerging from the intervertebral fo-

ramina leads to chronic gastrointestinal diseases 

and cardiac dysfunction [6].

In the medical diagnosis, there is no analysis of 

the state of the muscles of the spine. In areas of the 

spine with discs affected by pathological chang-

es, intervertebral muscles streaked with light thin 

stripes are visible behind the spinal canal. These are 

fatty layers between bundles of muscle fibers. Their 

presence is a sign of the inactivity of these muscles 

or the loss of their contractility.

In areas of the spine with good discs, the in-

tervertebral muscles do not have fatty layers, and 

their structure has a darker texture than normal 

muscles. This is a sign of high muscle activity, mus-

cle inflammation or swelling. It is in this area that 

the patient experiences pain, and not where there is 

"osteochondrosis" or disc herniation.

In most of the persons examined by us, who had 

pain in the spine, areas with reduced mobility or 

complete immobility of the spinal segments were 

found. Next to them, as a rule, there were areas with 

hypermobility of the vertebrae, which created a mis-

leading picture of the flexibility of the entire spine. 

These disorders were caused by spastic condi-

tions of the intervertebral muscles (Cherkasov A.D., 

2009, 2012, etc.). Long-term spastic conditions of 

the spinal muscles lead to the development of dys-

trophic manifestations in the bone and cartilage 

tissue - osteochondrosis, disc herniation and com-

pression fractures [8, 9].

The causes of pain in the back and spine are still 

the subject of debate. The causes and mechanisms 

of the occurrence of spastic conditions in the mus-

cles are practically not studied. We have a number 

of observations of some sports veterans. Long-term 

observations show that physical or stress overloads 

are only provocateurs of spasticity, and the main 

cause of spastic conditions is a change in the ionic 

composition in the muscles and their energy sup-

ply. Here it is worth recalling the currently forgotten 
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beriberi disease, analyzed in the works of Zaborova 

and other authors [7].

According to our observations, and data from lit-

erary sources, in the European population of Rus-

sia, there is currently an increased consumption of 

starch, sugar, and white rice. A high consumption 

of white rice was also found in the base crops. With 

high physical exertion, there is also a lack of vita-

min B1. This leads to muscle spasm, and is nothing 

more than a benign Western version of beriberi, rice 

disease.

Pain syndromes disappear two weeks after re-

fusing to eat flour, sweet, white rice, and a course 

of vitamin B1.

However, for the muscular system of the spine, 

this is necessary, but not enough. Regular massage 

of the deep muscles of the spine is necessary, using 

“vacuum” techniques, which eliminates the spastic 

conditions of the muscles.

Without pretending to cover all aspects of nutri-

tion, we propose our own approach to the content 

of some components of the nutrition structure of 

athletes during the period of basic loads of central-

ized preparation for the main starts of the season 

in order to long-term prevention and rehabilitation 

of injuries and disorders of the normal physiology of 

the spinal muscular system.

To preserve the health of athletes and prevent 

the breakdown of adaptation during the period of 

intense loads at the base training camp in prepara-

tion for the main starts of the season, the following 

measures are necessary:

• Regular diagnostics of the state of the muscu-

lar corset of the spine using manual diagnostics and 

functional tests for lateroflexion of the segments of 

the spine and identification of areas with reduced 

mobility of the segments, as well as areas with a 

painful condition of the muscles.

• Introduction to the medical diagnosis of an in-

depth medical examination section: "Analysis of the 

condition of the muscles of the spine." At least, the 

introduction of this section in the list of surveys of 

complex scientific groups by sports.

• Limiting the consumption of foods containing 

high concentrations of starch (pasta, white bread, 

etc.) and sugar, as well as the complete replace-

ment of white polished rice with brown. Additional 

consumption of foods containing vitamin B1, as well 

as complexes of vitamins of group B. The use of 

"Buffet" nutrition technologies, when athletes them-

selves choose a side dish, instead of a fixed serving 

of dishes, reduces the consumption of white rice.

• Embedding rehabilitation exercises for the 

muscles of the spine in the structure of the warm-up 

before training, and strength training.

• If spastic conditions of the spinal muscles are 

detected, massage the deep muscles of the spine 

using special “vacuum” methods. The usual back 

massage performed by the team's full-time mas-

seurs must be supplemented with special tech-

niques.

Conclusions. The most important factor in 

maintaining the health of athletes and ensuring sta-

ble adaptation to high loads of basic training is the 

prevention of spastic conditions of the muscular 

system of the spine. Uncompensated pathologies 

of the tissues of the spine occur due to the devel-

opment of spastic conditions of the intervertebral 

muscles. Spastic conditions of the muscles of the 

spine are caused by a violation of the state of the 

human neuromuscular apparatus due to malnutri-

tion - excessive consumption of foods containing 

starch and sugar, white rice, with active elimination 

of vitamin B1 against the background of high loads. 

Pain syndromes in the spine can be prevented and/

or stopped by normalizing the nutrition structure.

References

1. Abrosimova L.I., Arkhangelskaya I.A., Aulik I.V. 

et al. Detskaya sportivnaya meditsina [Chil-

dren's sports medicine]. Moscow: Meditsina 

publ., 1980. 439 p.

2. Vasilyeva T.N. Kurs lektsiy i laboratornyy prak-

tikum po fiziologii sporta [Course of lectures 

and laboratory workshop on the physiology of 

sports]. Textbook.  Novosibirsk: RIF "Novosi-

birsk" publ., 2011. - 52 p.

3. Veselovsky V.P. Prakticheskaya vertebronev-

rologiya i manualnaya terapiya [Practical ver-

tebroneurology and manual therapy]. Riga. 

1991. - 351 p.

4. Volkov N.I., Oleinikov V.I. Bioenergetika sporta 

[Bioenergetics of sports]. Moscow: Sovetskiy 

sport publ., 2011.160 p. 

5. Gorbaneva E.P., Solopov I.N., Chemov V.V. et 

al. Fiziologicheskiye osnovy funktsionalnoy 

podgotovki sportsmenov [Physiological foun-

dations of the functional training of athletes]. 

Volgograd. 2010. pp. 5-115.

6. Zholondz M.Ya. Novyy vzglyad na osteokhon-

SPORT PHYSIOLOGY

droz: prichiny i lecheniye [A new look at os-

teochondrosis: causes and treatment]. St. Pe-

tersburg, 2010. 58 p.

7. Zaborova V.A., Polievsky S.A., Seluyanov V.N. 

et al. Energoobespecheniye i pitaniye v sporte 

[Energy supply and nutrition in sports]. Teach-

ing aid. Moscow: Fizicheskaya kultura publ., 

2011. 107 p.

8. Cherkasov A.D. Problemy profilaktiki osteok-

hondroza pozvonochnika pri zanyatiyakh fi-

zicheskoy kulturoy i sportom [Problems of pre-

vention of osteochondrosis of the spine during 

physical education and sports].  Vestnik novy-

kh meditsinskikh tekhnologiy. Tula. 2009. No. 

4. pp. 52-59.

9.  Cherkasov A.D., Nesterenko V.A., Bolotina 

E.D. MRT-diagnostika spasticheskikh sos-

toyaniy mezhpozvonkovykh myshts i ikh rol v 

razvitii osteokhondroza pozvonochnika [MRI-

diagnosis of spastic conditions of the in-

tervertebral muscles and their role in the de-

velopment of osteochondrosis of the spine]. 

Radiologiya – 2012 [Radiology – 2012]. Pro-

ceedings All-Russian National Congress of 

Radiation Diagnostics and Therapists. May 

31 - June 2. Rossiyskiy Elektronnyy Zhurnal 

Luchevoy Diagnostiki. 2012. No. 2. Vol. 2. pp. 

630-632.

SPORT PHYSIOLOGY



46 47Theory and Practice of Physical Culture  |  teoriya.ru  |  october  |  № 10 2022 http://www.tpfk.ru

beriberi disease, analyzed in the works of Zaborova 

and other authors [7].

According to our observations, and data from lit-

erary sources, in the European population of Rus-

sia, there is currently an increased consumption of 

starch, sugar, and white rice. A high consumption 

of white rice was also found in the base crops. With 

high physical exertion, there is also a lack of vita-

min B1. This leads to muscle spasm, and is nothing 

more than a benign Western version of beriberi, rice 

disease.

Pain syndromes disappear two weeks after re-

fusing to eat flour, sweet, white rice, and a course 

of vitamin B1.

However, for the muscular system of the spine, 

this is necessary, but not enough. Regular massage 

of the deep muscles of the spine is necessary, using 

“vacuum” techniques, which eliminates the spastic 

conditions of the muscles.

Without pretending to cover all aspects of nutri-

tion, we propose our own approach to the content 

of some components of the nutrition structure of 

athletes during the period of basic loads of central-

ized preparation for the main starts of the season 

in order to long-term prevention and rehabilitation 

of injuries and disorders of the normal physiology of 

the spinal muscular system.

To preserve the health of athletes and prevent 

the breakdown of adaptation during the period of 

intense loads at the base training camp in prepara-

tion for the main starts of the season, the following 

measures are necessary:

• Regular diagnostics of the state of the muscu-

lar corset of the spine using manual diagnostics and 

functional tests for lateroflexion of the segments of 

the spine and identification of areas with reduced 

mobility of the segments, as well as areas with a 

painful condition of the muscles.

• Introduction to the medical diagnosis of an in-

depth medical examination section: "Analysis of the 

condition of the muscles of the spine." At least, the 

introduction of this section in the list of surveys of 

complex scientific groups by sports.

• Limiting the consumption of foods containing 

high concentrations of starch (pasta, white bread, 

etc.) and sugar, as well as the complete replace-

ment of white polished rice with brown. Additional 

consumption of foods containing vitamin B1, as well 

as complexes of vitamins of group B. The use of 

"Buffet" nutrition technologies, when athletes them-

selves choose a side dish, instead of a fixed serving 

of dishes, reduces the consumption of white rice.

• Embedding rehabilitation exercises for the 

muscles of the spine in the structure of the warm-up 

before training, and strength training.

• If spastic conditions of the spinal muscles are 

detected, massage the deep muscles of the spine 

using special “vacuum” methods. The usual back 

massage performed by the team's full-time mas-

seurs must be supplemented with special tech-

niques.

Conclusions. The most important factor in 

maintaining the health of athletes and ensuring sta-

ble adaptation to high loads of basic training is the 

prevention of spastic conditions of the muscular 

system of the spine. Uncompensated pathologies 

of the tissues of the spine occur due to the devel-

opment of spastic conditions of the intervertebral 

muscles. Spastic conditions of the muscles of the 

spine are caused by a violation of the state of the 

human neuromuscular apparatus due to malnutri-

tion - excessive consumption of foods containing 

starch and sugar, white rice, with active elimination 

of vitamin B1 against the background of high loads. 

Pain syndromes in the spine can be prevented and/

or stopped by normalizing the nutrition structure.

References

1. Abrosimova L.I., Arkhangelskaya I.A., Aulik I.V. 

et al. Detskaya sportivnaya meditsina [Chil-

dren's sports medicine]. Moscow: Meditsina 

publ., 1980. 439 p.

2. Vasilyeva T.N. Kurs lektsiy i laboratornyy prak-

tikum po fiziologii sporta [Course of lectures 

and laboratory workshop on the physiology of 

sports]. Textbook.  Novosibirsk: RIF "Novosi-

birsk" publ., 2011. - 52 p.

3. Veselovsky V.P. Prakticheskaya vertebronev-

rologiya i manualnaya terapiya [Practical ver-

tebroneurology and manual therapy]. Riga. 

1991. - 351 p.

4. Volkov N.I., Oleinikov V.I. Bioenergetika sporta 

[Bioenergetics of sports]. Moscow: Sovetskiy 

sport publ., 2011.160 p. 

5. Gorbaneva E.P., Solopov I.N., Chemov V.V. et 

al. Fiziologicheskiye osnovy funktsionalnoy 

podgotovki sportsmenov [Physiological foun-

dations of the functional training of athletes]. 

Volgograd. 2010. pp. 5-115.

6. Zholondz M.Ya. Novyy vzglyad na osteokhon-

SPORT PHYSIOLOGY

droz: prichiny i lecheniye [A new look at os-

teochondrosis: causes and treatment]. St. Pe-

tersburg, 2010. 58 p.

7. Zaborova V.A., Polievsky S.A., Seluyanov V.N. 

et al. Energoobespecheniye i pitaniye v sporte 

[Energy supply and nutrition in sports]. Teach-

ing aid. Moscow: Fizicheskaya kultura publ., 

2011. 107 p.

8. Cherkasov A.D. Problemy profilaktiki osteok-

hondroza pozvonochnika pri zanyatiyakh fi-

zicheskoy kulturoy i sportom [Problems of pre-

vention of osteochondrosis of the spine during 

physical education and sports].  Vestnik novy-

kh meditsinskikh tekhnologiy. Tula. 2009. No. 

4. pp. 52-59.

9.  Cherkasov A.D., Nesterenko V.A., Bolotina 

E.D. MRT-diagnostika spasticheskikh sos-

toyaniy mezhpozvonkovykh myshts i ikh rol v 

razvitii osteokhondroza pozvonochnika [MRI-

diagnosis of spastic conditions of the in-

tervertebral muscles and their role in the de-

velopment of osteochondrosis of the spine]. 

Radiologiya – 2012 [Radiology – 2012]. Pro-

ceedings All-Russian National Congress of 

Radiation Diagnostics and Therapists. May 

31 - June 2. Rossiyskiy Elektronnyy Zhurnal 

Luchevoy Diagnostiki. 2012. No. 2. Vol. 2. pp. 

630-632.

SPORT PHYSIOLOGY


