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Bioresonance therapy normalized protein synthesis in lymphocytes inhibited by 60% in pa- 
tients with rheumatoid arthritis, restored impaired synthesis of heat shock proteins at rest (73 
and 65 kD proteins) and after heat shock induction (120, 87, 73 and 72, 65, 55, 32 kD, re- 
spectively), and provided high induction level for 70 and 32 kD proteins compared to healthy 
subjects. It is assumed that therapeutic effect of bioresonance therapy is partially determined 
by recovery of functional activity of lymphocytes due to normalization of heat shock protein 
synthesis. 
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Despite of numerous studies, the role of stress proteins 
in the etiology and pathogenesis of rheumatoid arthri- 
tis (RA) remains unclear [ 10]. Experimental modeling 
of RA in animals suggests the key role of heat shock 
proteins (HSP) of the 60 kD family (HSP60) in trig- 
gering autoimmune processes [6,7]. However, exami- 
nation of peripheral blood cells, serum, and synovial 
fluid components showed the presence of autoreactive 
T-cell clones and autoantibodies to HSP60 in healthy 
subjects [8], which raises doubt about the specific role 
of stress proteins in initiating this disease. 

Previous in vitro studies [3] showed that synthe- 
sis of some HSP (120, 95, 70, and 65 kD) in lympho- 
cytes is inhibited during RA; this inhibition depends on 
the duration and severity of the disease. Similar inhibi- 
tion of protein synthesis is typical of all lymphocyte pro- 
teins suggesting that impaiment of HSP synthesis dur- 
ing RA is unspecific and reflects general disfunction of 
immunocompetent cells accompanied by disturbances 
of unspecific protection against damaging factors of 
RA, in particular hypoxia, immune complexes, etc. 

Here we present the study of protein synthesis by 
lymphocytes from RA patients receiving bioresonance 
therapy (BRT) routinely used for correction of ener- 
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getic disturbances in the meridian system of the organ- 
ism. The BRT device was constructed at IMEDIAS 
Center in 1993 [2]. Therapy was performed by elec- 
tromagnetic waves in a frequence range of 10-500,000 
Hz. Oscillations recorded from patient's skin were 
processed and used for the therapy [1]. During ther- 
apy, a patient and device form a closed circuit of adap- 
tive regulation, which potentiates the organism capa- 
cities for restoration of physiological homeostasis. 

MATERIALS AND METHODS 

Six patients aged 33-50 with 10-15-year history of RA 
were examined. Before BRT course, biologically ac- 
tive points characterizing the state of joints and im- 
mune system were determined by Foll electroacupunc- 
ture method [ 1 ]. Phenomenon of pointer drop was ob- 
served in all patients. 

Five subjects of the same age group with normal 
electroacupuncture parameters (50 units) served as the 
control. 

A course of BRT consisting of 10-15 sessions 
(30-min each) was performed under the control of 
electroacupuncture parameters and terminated after 
their normalization. 

Lymphocytes were isolated from 10 ml heparine- 
stabilized peripheral blood by centrifugation in Ficoll- 
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Verografin gradient (1.077 g/cm 3) for 40 min at 400g. 
The cells were washed twice with Dulbecco phosphate 
buffer (Sigma) and then with RPMI-1640 medium 
(Sigma) by centrifugation at 400g for 20 min. Isola- 
ted lymphocytes (2• were incubated in RPMI- 
1640 containing 35S-methionine (10 ~Ci/ml) with gentle 
shaking (rest condition). After incubation the cells 
were sedimented and used for protein extraction. 

Heat shock in lymphocytes was induced by 15-min 
heating at 44~ in 35S-methionine-containing (10 
~tCi/ml) RPMI-1640 followed by 3-h incubation at 
37~ in the same medium. 

The cells were stained with 0.2% trypan blue and 
viable and dead cells were counted in a Goryaev cham- 
ber (hemocytometer). Cell death did not exceed 3% at 
all stages of lymphocyte isolation and incubation. 

Polypeptide composition of de novo synthesized 
proteins was analyzed by electrophoresis in polyacryl- 
amide gel in the presence of sodium dodecyl sulfate 
[9], quantitative autoradiography, modified two-di- 
mensional electrophoresis [5], and autoradiography 
(for visual estimation). 

Standard molecular weight markers for electro- 
phoresis with sodium dodecyl sulfate (Sigma) were 
used. Isoelectric points (pI) on electrophoreograms for 
test proteins were determined by pI of standard pro- 
teins [5]. 

For autoradiography analysis, the gels were stai- 
ned with 0.25% Coomasse R-250 (50% alcohol : 7% 
acetic acid) and dried in a Gel-1 device (Ukraine) with 
a RT-1V X-ray film (Svema) for 15 days. The films 
were developed, dried, and scanned on an automatic 
double-beam densitometer (Institute of Biophysics, 
Pushchino). Densitograms were analysed with a Chro- 
matopac C-R3A integrator (Shimadzu). 

Statistical analysis was performed by Fisher test. 
The ratio between the amount of 3SS-methionine-la- 
beled newly synthesized protein (area under the peak 
corresponding to test protein on densitogram) and to- 
tal protein content in the sample (sum of all peaks on 
densitogram obtained by scanning of the same Coo- 
masse R250-stained gel) was analyzed. Differences 
were considered significant at p<0.05. 

RESULTS 

In RA patients, a significant (by on average 60%) in- 
hibition of in vitro protein synthesis in lymphocytes 
was observed (Fig. 1, a). Heat shock further suppres- 
sed synthesis of constitutive proteins (to about 30% of 
normal) and enhanced synthesis of 95, 70, and 65 kD 
proteins due to induction of the corresponding HSP 
identified by two-dimensional electrophoresis, the 
level of their induction being significantly below 
normal. 

Biochemical tests of the blood showed high ac- 
tivity of C-reactive protein (+++), uric acid concentra- 
tion (612+31 ]amol/liter), and erythrocyte sedimenta- 
tion rate (ESR, 25+12 ram/h). 

After BRT the intensity of protein synthesis in 
resting lymphocytes from RA patients returned prac- 
tically to normal (Fig. 1), though synthesis of 120, 
111, 95, and 50 kD proteins remained low. Heat shock 
(Fig. 1, b) enhanced synthesis of 95, 70, 65, 54, and 
33 kD proteins due to induction of the corresponding 
HSP identified by two-dimentional electrophoresis 
(Fig. 2). It should be noted that the induction of 70 
and 33 kD HSP significantly exceeded the normal 
level. Synthesis of constitutive proteins was more stable, 
though synthesis of 170, 111, 50 kD proteins and ac- 
tin (43 kD) was inhibited. 

Comparative analysis of protein synthesis in res- 
ting lymphocytes before and after BRT (Fig. a, b) 
showed that therapy 2-fold enhanced this synthesis. 
This was accompanied by a significant enhancement 
of the synthesis of 170, 70 and 65 kD HSP and 56 
(probably, tubuline) and 54 kD proteins. Heat shock 
induced similar changes: synthesis of 80, 54, 50, 38, 
33, 30, and 27 kD proteins significantly (3-fold) in- 
creased after BRT course. 

Two-dimentional electrophoresis and autoradio- 
graphy of lymphocyte proteins showed that after 
BRT polypeptide composition of in vitro synthesized 
proteins corresponds to that in the control at rest and 
after heat shock (Fig. 2) [3]. In resting lymphocytes 
constitutive synthesis of 73 and 65 kD HSP was ob- 
served, while heat shock dramatically enhanced this 
synthesis and induced 120, 87, 72 and 55 kD HSP, as 
well as 33 (possibly, 32 kD HSP) and 27 kD proteins 
(pI 4.9 and 5.1, respectively). Synthesis of 56-54 kD 
constitutive proteins from the tubuline family was 
more stable. This was accompanied by inhibition of 
synthesis of 111 kD protein (pi=5.3), actin, and acid 63 
kD protein. 

In all patients treatment resulted in stable clinical 
improvement manifested as normalization of ESR 
(5,3+0.5 mm/h), decrease of uric acid concentration to 
275+63 ~tmol/liter and attenuation of C-reactive pro- 
tein activity to +-. 

RA is associated with the inhibition of synthesis 
of constitutive and stress proteins in lymphocytes in- 
dicating impairment of protective mechanisms in the 
organism. BRT produced an immunomodulatory ef- 
fect by normalizing protein synthesis in lymphocytes 
and improving biochemical parameters of the blood. 
We assume that therapeutic effect of BRT is associa- 
ted with recovery of unspecific resistance of immune 
cells against RA damaging factors (hypoxia, immune 
complexes, etc.) via normalization of HSP synthesis. 
Thus, BRT induced constitutive 73 and 65 kD HSP 
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Fig. 1. Initial (a) and heat shock-induced (b) in vitro protein synthesis in resting lymphocytes from patients with rheumatoid arthritis (n=6) before 
and after bioresonance therapy in relation to the control (n=5). Ordinate: newly synthesized protein/total 3rotein. 
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Fig. 2. Typical two-dimentional fluorograms (computer scanning) of polipeptide composition of proteins synthesized in lymphocytes from patients 
with rheumatoid arthritis after bioresonance therapy at rest (a) and after heat shock (b). IEF: direction of isoelectric focusing, SDS: direction of 
electrophoresis in polyacrylamide gel with sodium dodecyl sulfate, ph isoelectric points of tropomyosin and actin. 
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synthesis, heat shock stimulated synthesis of  almost 
all HSP typical of  lymphocytes from healthy people, 
synthesis of some proteins (70 kD HSP) surpassed the 
control level. BRT stabilized synthesis of  constitutive 
proteins both at rest and after heat shock except 170, 
111 (pi=5.3), and 50 kD proteins and actin (43 kD); 
however, the role of  these proteins in the pathogene- 
sis of RA remaines poorly understood. 

Thus, BRT represents a perspective method for 
treating RA, which contributes to existing therapeutic 
approaches to this disease. It remains unclear whether 
HSP serve as a direct target for low-frequency elec- 
tromagnetic oscillation [4] underlying the effect of  
BRT [1]. It is possible that BRT activates the genome 
of immune cells, including HSP genes, via regulation 
of other components of  cell activation (antioxidant 
system, cytokines and others). 
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