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Introduction. Nowadays, one of the most important problems of Physiology is 

the study of adaptive capabilities of human organism to constantly increasing 

influence of negative factors of environment. Whereas the adaptation itself is a 

system-forming factor for an organism and provides the yearning for balance with 

environment. For separate physiological systems, such factor is the homeostasis as 

the tendency to environmental equilibration. Therefore, adaptation and homeostasis 

are the final positive adaptive result of activity of separate physiological systems and 

the organism as a complex. In conditions of current development of medical science, 

the requirements set to the professional medical training constantly rise. In its turn, it 

increases the intensity of training process of medical students. Such conditions 

undeniably lead to formation of stable psychic and emotional stress overload. The 

mentioned state negatively impacts the health of students and, as a result, worsens the 

quality of their professional training. 
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The adaptation of training stress largely depends on the processes of brain 

integrative activity thus, their study becomes important and perspective for the 

creation of scientifically based actions aimed at reduction of negative influence of the 

mentioned factors. Moreover, in the development of compensatory-adaptive reactions 

the huge role belongs to reactions of cardiovascular system, as its state determines 

both the short-term and the long-lasting adaptation to environment. That system is the 

main indicator of all processes ongoing in the human organism. 

The aim of the study was to determine the features of development of 

adaptation to psychic and emotional overload in female medical students with 

different calisthenics during three years of training in medical university. The 

research was carried out in conditions of comparative analysis using the 

programming-instrumental method. To compare the adaptation considering the 

calisthenics, female students with systematic sports training in the athletic section 

were compared with students of general physical activity group with one training per 

week. 

Materials and methods. The experiment was carried out in 80 students (45 

were from the general group, and 35 from sports group). The examination of the 

contingent was held in the beginning of the first training year, and those results were 

determined as the control basic data. The further research was carried out in the end 

of first, second, and third training years, and the results were considered as 

experimental. The experiment itself included the study of intellectual working ability 

and attention stability as the psychophysiological base of adaptation to training load 

using the correction test (according to Platonov, 1986). In test conditions, the general 

percent of executed correction work per two minutes and the total number of 

mistakes per minute were registered. The integrative activity of brain and the 

asymmetry of brain hemispheres was studied using the stabilometry and in conditions 

of the test of force relationship of right and left hands in holding the tennis ball. The 

cardiorespiratory supply of adaptive reactions was evaluated by the measurement of 

arterial pressure and respiratory frequency, and in conditions of Stange and Gench 
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tests. The achieved results were analyzed using the parametric and non-parametric 

methods of medical statistics (reliability quotients of Fisher and Student). 

Results and discussion. The data acquired after the correction test showed that 

the students of general group in basic state (control group) divided into 3 groups - 1
st 

group executed below 30% of correction test volume (low intellectual workability), 

2
nd 

completed 30-40% (moderate intellectual workability), and 3
rd 

completed over 

40% of correction test volume (high intellectual workability). During next three years 

of training the quantity of 1
st 

group was decreasing as compared to 2
nd 

and 3
rd 

groups 

(p<0.05), and that indicated the development of adaptation leading to improvement of 

intellectual working ability. The latter was accompanied by the increase of 

lateralization of hemispheres, as initially in control group the students of 1
st 

and 2
nd 

groups showed only 10% and 13% of functional asymmetry correspondingly, and 3
rd 

group showed 38%. However, in the dynamics of training during three years in 

conditions of constant psychic and emotional straining the index rose 7 times 

compared to the initial, and in the end of third training year in 3.5 times even 

comparing with students of 3
rd 

group. The dynamic character of changes of functional 

lateralization of brain hemispheres and the domination of left hemisphere, especially 

among female students with low intellectual working ability level, was determined 

also in the study of stabilometry reaction. 

According to the volume of executed correction test all students of sports group 

were divided only in 2 groups – 2
nd 

group (with moderate intellectual workability) 

constituted of 11.4% (4 students), and 3
rd 

group (with high intellectual workability) 

included 88.6% (31 student). Therefore, comparing with general group in which the 

quantity of students with high intellectual workability was not more than 58±1.5%, 

the quantity of 3
rd 

group students in sports group is higher on 30.6%. Furthermore, in 

sports students the volume of executed correction test is higher on 19.4% and the 

quantity of mistakes is lower on 17.5% as compared to students of general group. The 

volume of executed work is better in sports students of 2
nd 

group, as the number of 

mistakes is 22.4% lower than in students of general group. The analysis of executed 

correction test considering the minutes of test showed that sports students have higher 
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attention stability. It determines the minimal number of mistakes in both 1
st  

and 

2
nd 

minutes of test (below 3%). 

The research of hemispheres lateralization according to stabilometry and test 

of force relationship showed that the sports students the functional asymmetry in 

initial state was minimal (only 608%), however, comparing to students of general 

group it was expressed more than on 30% (p<0.05). 

The study of autonomic supply of cortical processes in adaptation 

development showed that the functional indexes of cardiovascular system were 

lower than the relative normal values of arterial blood pressure in 2
nd 

group on 

13.3% and in 3
rd 

group on 7.5% (p<0.05). Comparing to students of general 

group, the percent of lowering is 2 times higher (vagotony), the pulse rate does not 

change reliably, and the respiratory frequency has the tendency to increase. 

Therefore, the index of Hildebrandt as the parameter of cardiorespiratory 

coupling decreases as compared to students of general group, and the duration of 

tests of Stange and Gench increases. It indicates the economical utilization of 

oxygen by the organism that is one of conditions of adaptation development. The 

achieved results show that in the trained organism the adaptive processes 

develop according to vagotonic mechanism that 

decreases the physiological cost of compensatory-adaptive reactions and lowers 

the functional overload of the body. 

Conclusions. 

1) The leading role in development of adaptation to psychic-emotional 

load belongs to the initial level of intellectual working ability that is based on the 

expression of asymmetry of hemispheres. 

2) The physical training is one of the factors that facilitate the development 

of adaptation to the stress of studies. 

3) The adaptation to constantly increasing psychic-emotional loads in the 

dynamics of training in medical university is provided by more economical 

functional changes of activity of cardiovascular system of sports students 

comparing to the students of general group. 

 


