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Introduction
Aging is a programmed physiological process, while the aging 

rate can be different, and can even be controlled. Currently, anti-
aging medicine solves the issues of increasing the duration, quality 
of life and slowing down the internal aging processes. Recently, 
along with the traditional physical exercises in people of different 
ages, the physiological effects of Whole Body Vibration (WBV) 
training are applied (acute exercises and long-term programs of 
neuromuscular rehabilitation). Such innovative physical influence 
leads to intensive neurogenic adaptation, which as a result finds 
application not only in sports, but also in restorative medicine and 
gerontology [1-9]. 

For each physiological state, including physiological aging, 
there is a certain level of stress, when it exceeds a general 
disturbance of metabolism and immune response. Since the 
character of the immune response is interrelated with the activity 
of immunocompetent cells, the analysis of the activation profile of 
lymphocytes is the promising direction of immunological studies. 
Increase in the expression of activation antigens may coincide 
with an exacerbation of the pathological process, correlates with 
immune activity or expresses its ability and “willingness” to 
respond to environmental factors, including various pathogens 
and stressors. 

The neuromuscular stimulation by WBV has found an 
increasing application in the fields of professional sports and 
medicine, but the effect of such influence on the immune system 
remains poorly understood. In the review of the literature there is 
no sufficient data indicating the effect of the WBV on the immune 
system especially in elderly [10,11]. So the authors in their 
practice decided to perform a clinical study of the «immunological 

safety» of such training (especially in elderly patients) in its long-
term program.

Methods and Technique
The number of cells expressing of CD markers was studied 

by flow cytometer «Facs Calibur» (Becton Dickinson, USA) in 39 
women (WBV & control groups, 67±4 yrs, 19 and 20 participants 
in experimental and control group, respectively). The contents 
of the following subpopulations of lymphocytes was studied: 
CD3+, CD3+CD4+, CD3+CD8+, CD3-CD8+, CD3-CD16+, CD3+CD16+, 
CD3-CD20+, CD25+, CD3+CD25+, CD3+DR+ cells. The authors also 
studied serum concentrations of immunoglobulins A, M, G and 
pro-inflammatory cytokines TNFα and IL-8. The patients from the 
control group were not involved in the program of WBV training. 
Additionally noted that patients from both study groups received 
no additional physical exertion and followed the same diet.

Neuromuscular stimulation used the «Power Plate®». 
Rehabilitation mode: load on the principle of progression 3 
times/week for 30 min, frequency 30-40 Hz and amplitude is low, 
duration 24 weeks. 

Results and Discussion
The level of CD25+ expression (as the marker of the early 

stage of activation) remained practically unchanged throughout 
the study program in both groups. Nevertheless, in WBV-group 
the absolute number of CD25+ cells decreased slightly by the 
24th week of program. The absolute number of T-lymphocytes 
expressing the late activation marker (HLA-DR+) in WBV-group 
was the lowest in 12 weeks of the study (40% decrease, p<0.05). 
In the control group there was a gradual decrease in the absolute 
also.
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Abstract

The neuromuscular stimulation by Whole Body Vibration (WBV) has found an 
increasing common application in restorative medicine and gerontology. Despite 
numerous effects of WBV as a training method on performance and its ability to aid 
in the rehabilitation of chronic diseases, musculoskeletal and neurological disorders, 
in the review of the current literature there is no sufficient data indicating its impact 
on the immune system, especially in elderly. Authors studied «immunological safety» 
of such training in its long-term program. The results of 24-week training proved that 
WBV is an objectively benign type of intervention.
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Simultaneously, the following changes in the immunological 
profile of the subjects were noted. In the rehabilitation WBV 
group, the decrease in CD3-CD16+ lymphocyte count after 12 
weeks was 14%, and after 24 weeks - 13% compared to the 
initial value (p <0.05). The relative level of CD3+ cells in women 
in the WBV group was maximal after 12 weeks of the study (p 
<0.05), and after 12 weeks of the experiment there was a slight 
decrease in the absolute and relative CD3+DR+ cell count in 
women from this group. The levels of pro-inflammatory cytokines 
in the experimental WBV group increased after 12 weeks (IL-8 
level increased by 42%, serum TNFα level increased by 101%, 
compared at the start of the study, p <0.05). The authors found 
no significant changes in Ig A, G, M during the 24 weeks of WBV 
training. At the end-point of the research, the studied immune 
parameters returned to the initial values, despite the progressive 
increase in the WBV training load in the period from 12 to 24 
weeks of the experiment.

The authors suggest the mechanisms of the observed changes 
involved mechanoreceptor activation of muscle contractions, 
production of hormones, stimulation of muscle production of IL-6 
and pro-inflammatory cytokines, in particular IL-8 and TNFα.

At present, the problems of anti-aging physiology in the fields 
of geriatrics and gerontology induce increasing scientific basic and 
clinical interest. Anti-aging direction in medicine includes aspects 
of the physiology of aging, medical and functional treatment of 
emerging age-related changes in physiological functions and the 
search for anti-aging strategies in the way of life of a person.

Investigation of the impact of WBV training, including 
long-term neuromuscular stimulation, which causes acute 
and prolonged physiological effects in the human and animal 
organism, is actualized by the perspective use of modern 
innovative technologies of medical rehabilitation [1,12]. There is 
a significant clinical efficacy in the treatment and prevention of 
osteoporosis, muscle hypotrophy and postural control in elderly, 
fibromyalgia, disorders of movement (in patients after stroke or 
with Parkinson’s disease and multiple sclerosis) [2-9] .

It is known that functionally active, “working” muscles are 
considered as an immunoendocrine organ on the basis that 
skeletal muscles synthesize and secrete a large number of 
regulatory peptide-myokines and cytokines, in particular IL-6 
[13]. Physical load as a stress factor has a dose-dependent effect 
on the immune function: it does not cause pathological changes up 
to certain levels; moderate physical activity can have a stimulating 
effect on immunity indices; however, heavy physical loads, the 
level of which is not comparable with the current physiological 
state of the organism, may cause an immunosuppressive effect 
[14].

At the same time, it should be noted that the character of the 
immune response is directly related to the activity of various 
immunocompetent cells. Thus, exacerbation of atopic diseases 
is associated with intensive activation processes in the immune 
system, which are accompanied by a marked increase in the 
expression of early (in particular, CD25, CD71) activation antigens. 
Expression of the same late (HLA-DR) antigens is directly related 
to the severity of the disease. Also in professional athletes during 

intensive training cycles, there is a significant decrease in the 
relative content of CD25+ cells and serum immunoglobulins, 
which indicates a decrease in the functional resources of T- 
and B-lymphocytes and may cause a depression in immune 
resistance to infections as a consequence [15]. A comparative 
analysis of activation processes in the immune system in current 
study showed that the levels of expression of activation markers 
remained practically unchanged after the completion of the WBV 
program, and therefore the reserve capacities of lymphocytes 
persist at a high functional level and do not induce further the 
appearance of immunosuppression.

Conclusion
The results indicate the changes in the immunological indices in 

elderly patients after 12 weeks of Whole Body Vibration program. 
At this time, the highest level of physical load was noted according 
to the principle of progression. After 24 weeks of WBV training, 
the serum levels of pro-inflammatory cytokines, immunoglobulins 
and content of the immune cells did not differ significantly from 
the baseline values. At the same time, we did not notice any 
clinical signs of worsening of patient’s self-feelings. On this basis, 
it can be concluded that WBV training during non-depleting mode 
of loading does not refer to strong stress factors for the function 
of the immune system, in particular for the elderly. In our study, 
it was shown that long-term neuromuscular stimulation by WBV 
is therefore an objectively safe type of rehabilitation and can be 
used in the fields of restorative medicine and gerontology.
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