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Abstract. Stress-induced immune disregulation is a risk factor of 

autoimmune and inflammatory diseases, but to date, the mechanisms for 

this effect are not fully known. 

Key words: chronic social stress, GALT, Nr3c1, Adrb2, IL- , IL-
, Nlrp3. 

It is investigated the mRNA expression levels of NR3C1, Adr , 

pro-inflammatory cytokines IL- , IL-  and Nlrp3 - inflammasome in 
gut-associated lymphoid tissue (GALT) under CSS in Wistar rats. There 

were revealed the peculiarities of the distribution бOб t+-, Foxp3+-, 
LMP2+-, XBP1+ lymphocytes in GALT rats in conditions of CSS. 

Experiments were carried out on female Wistar rats aged 5–6 
months. To determine the level of mRNA expression target genes was 

performed RT-PCR in real-time by thermocycler CFз ™ бeal-Time PCR 

Detection вystems «Bio-бadLaboratories, Inc», двA . гhe relative level 
of gene expression were studied with rat reference genes GAPDH by the 

method ΔΔCt. Statistical analysis were conducted using available 

software «Bio-бad Fз Manager . » Bio-Rad, USA). The immunopositive 
lymphocytes were determined using an indirect immunofluorescence 

technique with using a monoclonal rat antibody. 

CSS development leads to decrease the mRNA expression levels of 

Nr c  and Adr -receptors in GALT cells and is accompanied by 

unidirectional dynamic to increase the transcriptional activity of the 

genes of pro-inflammatory cytokines IL- , IL-17a and Nlrp3-

inflammasome. These changes are accompanied by a decrease in the ratio 

of Foxp3+/Roryt+ cells, and the predominance of Th17-differentiation on 

the background of suppressive failure. In addition, CSS development was 

accompanied by a unidirectional tendency to increase the total number 

of LMP2+ lymphocytes and reduction of population density + cells in 

lymphoid structures of rat ileum. 

Events occurring at the GALT under CSS contradict the classical 

paradigm of stress. These processes are not provoking immunosuppressive 

effects, but demonstrate activation of the immune system and the 

inflammatory process. 

DOI:10.12737/12363 
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It is shown that the key role in provision of corrective actions 

in the absence of skills to perform throws for accuracy is played by a 

visual analyzer, and a visual deprivation impairs coordination in all 

muscle groups and leads to decline in efficiency of shots. After the 

formation of such a skill the importance of the visual analyzer 

declines, and a reverse afferentation from vestibular and muscle and 

joint analyzers comes to the forefront. There at a disorganization of 

muscle activities is less expressed and of local nature. 

mailto:kapil@yandex.ru
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Key words: reverse afferentation, basketball, shot, 

electromyography.  

Introduction: An essential element of successful performance of 

motor actions is current correction of movements basing on the reverse 

afferentation.  [1,2]. apability of corrections are limited due to 

high motion speeds [3,4]. In the course of training is adaptation to 

the lack of sensor information.  

Objective: The objective is to study special features of the 

movement coordination during execution of accurate throws under a 

partial sensory deprivation. 

Research Subject and Methods: Research involved 40 men of the 

average age of 21.06 ± 1.97 years old. In 20 subjects of the main group 
was formed skill throws the ball to the accuracy, in 20 subjects in the 

control group was absent. All persons under test were to perform shots 

while standing at place and jumping. Conditions of the partial sensory 

deprivation were simulated by the following ways: vestibular - from the 

place, standing on a movable platform; while jumping, in 60 minutes 

after taking Dramina medicine; visual - from the place and while 

jumping in glasses with diopters; muscle and joint analyzer - from the 

place and while jumping with an additional weight fastened on a 

forearm. It was considered the rate of successful shots in each set 

(expressed as percentage). In case of a successful effort it were 

registered bioelectrical activities of a biceps of a right arm and a 

calf muscle of a right leg. EMG was registered by means of a wireless 

myograph BTS FreeEMG 300.  

Data were analyzed using the program Statistica 6.0 for Windows 

firms Statsoft. To determine the nature of the distribution of the data 

using the Kolmogorov-Smirnov test. The hypothesis of belonging compared 

independent samples to one and the same population or populations with 

the same parameters checked by rank U-Mann-Whitney test. 

Findings and Discussion: The subjects of the main group were more 

successfully in execution of shot s under the normal conditions than 

subjects in the control group ± , % of hits and 0± , % 
respectively, p<0,05). The partial visual deprivation led to reduction 

in efficiency in the control twice as much ± , %  than in the main 
group ± , %, p<0,0 . At the same time, the partial deprivation of 
the muscle and joint analyzer had more expressed effect on the main 

group ± , %, p<0,0 . In the control group the efficiency didn't 
changed at all at shooting from the place. Activity suppression of the 

vestibular analyzer reduced the efficiency of jumper shots also in the 

main group only ± , %, p<0,0 . гhe same was observed by shooting 
while standing on the movable platform.  

The analysis of bioelectrical activity of muscles shown that in 

the control group the disorganization of muscular contractions was 

evident to the utmost under the partial visual deprivation (decrease in 

the amplitude from 48052 mv to 32028 mv, <0,05). Application of the 

additional weights impaired activity of the upper arm biceps, and in 

contrast thereto, the shooting while standing on the movable platform 

impaired activity of the calf muscle. In the main group pattern of calf 

muscles activity did not substantially changed under deprivations of 

any kind, and just in case of application of the movable platform their 
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activity was reduced (decrease in the amplitude from 67046 mv to 

45022 mv, <0,05). Disorganization of activity of upper arm biceps was 

registered during Dramina administration (jumper shot;  

  49032   38025 , <0,05) and at shooting from the 

movable platform (shot from the place; decrease in the amplitude from 

47531 mv to 39018 mv, <0,05). 

Conclusion: It is shown that the key role in provision of 

corrective actions in control group is played by a visual analyzer, and 

a visual deprivation impairs coordination in all muscle groups and 

leads to decline in efficiency of shots. In main group the importance 

of the visual analyzer declines, and a reverse afferentation from 

vestibular and muscle and joint analyzers comes to the forefront. There 

at a disorganization of muscle activities is less expressed and of 

local nature. 

Literature. 

1. Kazennikov O.V. Hum. Physiol. 2011. No 5. P.108-112  

2. Kapilevich L.V. Theor. and Pract. Physic. Cult. 2012.  No.7. 

P.45-48. 

3. Koshelskaja E.V. Bull. Experim. Biol. Med. 2012. No. 2. 

P.235-237. 

4. Koshelskaja E.V. Theor. and Pract. Physic. Cult. 2014. 

No.12. P.47-49. 

DOI:10.12737/12364 

 

 

     
      

 
1 . . ,  . . 1 ,  . . 1 , 1  . .,  

2  . . 
 

1   «   », , 2 -  
      

karantyshgv@mail.ru 

 
 :  , , , 
 ,   

        
      

   [ - ].    
    ,    
        

.      
 ,   ,     

    ,   
 [ ].       
        

         
     in vitro. 



 740 

 . .  

 . . 0, , 00 
 . . , ,  

 . .  

 . .  

 . .  

 . .  

 . . ,  

 . .  

 . . 0 
 . . 0  

 . . 0  

 . . , 00 
 . . ,  

 . .  

 . . ,  

 . .  

 . . 0  

 . .  

 . . 0  

 . .  

 . .  

 . . 0 
 . .  

 . .  

 . .  

 . .  

 . . 0 , 0, , ,  

 . .  

-  . .  

 . . ,  

 . .  

 . . ,  

 . . 24, 231 

 . .  

 . .  

 . .  

 . .  

 . .  

 . . ,  

 . . ,  

 . .  

 . . ,  

 . .  

 . . , , ,  

 . .  

 . .  

 . .  

 . .  

 . . ,  

 . . ,  

 . .  

 . . 0  

 . . , ,  

 . .  

 . . 0 
 . .  

 . .  

 . .  

 . .  

 . .  

 . . ,  

 . .  

 . .  

 . . , , 0  

 . .  

 . . ,  

 . .  

 . .  

 . .  

 . . 0 
 . .  

 . .  

 . .  

 . . , , , , 
 . . , , 0, ,  

 . .  

 . .  

 . . , ,  

 . .  

 . .  

 . . 486 
 . .  

 . .  

 . .  

 . . 0 
 . .  

 . .  

 . .  

 . . ,  

 . .  

 . .  

 . .  

 . .  

 . .  

 . . 547 
 . .  

 . .  

 . . ,  

 . .  

 . . 0  

 . .  

 . .  

 . .  

 . . , 0 
 . .  

 . .  

 . .  

 . . ,  

 . . 0 
 . . , 00, , , , 

286, 291, 368, 501, 732 

 . . ,  

 . .  

 .  ,  

 . .  

 . .  

 . .  


