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Abstract 
Introduction. Adaptive response induced by hypoxia includes down-regulation of energy demand for prolonging 
cellular survival. Hypoxia influence is characterized by up-regulations of glycolytic enzymes activity and glucose 
consumption. Moderate hypoxia permits neuron maintenance ATP production degree on the background of increased 
glycolytic flux. Vascular and metabolic response to hypoxia (hypoxemia) is mediated by hypoxia inducible factor 
(HIF). HIF plays key role in mediating of the expression of vascular endothelial growth factor (VEGF), glucose 
transporter (GLUT 1), and glycolytic enzymes. In organs and tissues of diabetic patients oxygen insufficiency was 
manifested. One successful modality to improve hypoxic state in diabetic patients could be application of intermittent 
hypoxia in combination with aerobic training. Adaptation to hypoxia leads to increased oxygen saturation during resting 
period by means of the facilitation of ventilation function and chemoreflexes, and reduced sympathetic tone associated 
with hypoxia. So-called cryotherapy (hypothermal training) in the active population is often based on the immersion in 
cold water (22-15-9℃). Reducing of the metabolic rate during cold water expose and metabolic rate acceleration in 
rest period could be induced by the immersion and exercising in cold water. Thus, the immersion in cold water leads 
to metabolic rate elevation. 
Material and method. The investigation was carried out in voluntary sport students (men ages 19 to 21 YO, n=20) and 
in the laboratory animal (male rats) exercised by swimming and treadmill running. The Recreation Program consists of 
aerobic exercise (5 weeks) intensity (75-80 % of VO2max), frequency (3-5 session/week) and duration of sessions (30-
90 min) were individualized with reference to deviation of blood glucose, lactate, lipoproteins, urine urea levels, SpO2 
test, and subjective sensations. To simulate altitude hypobaric environment laboratory animals (n=5) were adapted to 
hypoxic hypoxia at the height of 3,000 m under hypobaric chamber conditions before the main experiment. The Program 
was performed with daily 5-hour exposure from 2:00 P.M. to 7:00 P.M. The elevating to the altitude was carried out 
step by step with 5-10-15-minutes stations at heights of 1,000; 2,000; 3,000 m. The exposure at the 3,000 m was 
subsequently prolongated during first 15-day time period (from 5 min to 5 hours). Neuronal morphometric indices and 
HIF-1-alpha immunoreactivity were estimated in the rat brain: lateral hypothalamic area (LH) and ventral tegmental 
area (VTA) for evaluation of activating (food intake) and reward (pleasure) systems equilibrium.  
Results and discussions. It was revealed that peripheral blood oxygen saturation (SpO2) measured at the resting state 
was elevated after The Recreation Program performing (from 93,1±0,6 up to 97,9±0,2 %, P<0,05) in comparison with 
pre-adaptation period. Peripheral blood aerobic properties improvement was observed. The degree of blood glucose 
falling down during exercise session was reduced after adaptation in comparison with first session. Adaptive aerobic 
exercise is associated with authentic increase of high-density lipoproteins concentration on the background of low-
density lipoproteins decrease. The ratio of adipose and muscle tissue was deviated to muscle tissue predomination after 
training program. The percentage of HIF-1-alpha immuno-positive neurons was increased in LH and VTA in animals 
adapted to aerobic and hypoxic training. Orexinergic LH activating system and dopaminergic VTA reward system are 
implicated in neuroendocrinological complex and delicate mechanism of metabolic balancing and represent accepter 
centers for neural and humoral stimuli. 
Conclusions. Individualized Recreation Program provides neuroplasticity changes in activating and reward systems by 
balancing of energy and plastic metabolism. This applied physiological and physical medical technology is planned for 
utilization in Laboratory conditions, Resort and Recreation Centers. It is preferred application of proposed personalized 
program at Recreation and Resort Centre situated in Natural Mountain Lake, River reservoir areas for procuring “Person-
Natural Environment” communication. 
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