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Abstract: The research was focused on modification of
intensity of the humoral immune response to thymusdependent antigen (sheep erythrocyt"| by a number of
antibody-forming cells of the spleen and antibody titers,
changes in cellularity of the spleen, thymus and red bone
marrow after a whole-body exposure of mice to low-

intensity

extremely-high-frequency electromagnetic

radiation (EHF EMR) ot 42.0 GHz, 0.15 mWcm'

for

20

min daily. Indices of the humoral immunity and cellularity
of lymphoid organs were not significantly changed after the
first exposure and series of 5 exposures. However, a
reduction of thymic cellularity by I7% (p<0.05) wasfound
after exposures

for 20 days. The study established that low-

intensity EHF EMR influences immunogenesis in healthy
mice under multifold persistent exposures.

The study was performed with male NMRI mice,
30-35 g in body weight. The mice were obtained from a
barrier type vivarium of SPC "Biocentre" of Branch of
Institute of Bioorganic Chemistry of Russian Academy of
Sciences and were adapted within 3 weeks to conditions of
an open zone. Different exposure regimens were applied to
the animals: (1) single exposure for 20 min; (2) for 20 min
on 5 successive days; (3) for 20 min on 20 successive days.
The mice were exposed to EHF EMR in the far-field zone
of a horn antenna (at a distance of 30 cm from radiating end
of the antenna) at the frequency of 42.0 GHz and an energy

flux density of 0.15 mWcm2. As a sham-exposed we
regarded mice which were sham-exposed for 20 min in
regimens described above when generator was turned on but
the output power was attenuated to zero. In 3 hours after the
last exposure or sham-exposure procedures, these exposed

INTRODUCTION
Low-intensity electromagnetic radiation of extremely
high frequencies (EHF EMR) is widely used in medical
practice for diagnostics, prevention, and treatment of a
broad spectrum of endocrine and gastroenterology diseases.
However, concrete biophysical mechanisms of EHF EMR
effects on living systems are unknown yet. In the literature,

there are data indicating the influence of EHF EMR on
indices of the immune, endocrine and nervous systems of
the organism [-7]. Positive dynamics of patients during
application of EHF-therapy is confirmed by elimination of
shifts in the immune system status which were caused by a
disease [, 3]. We hypothesized that immune system
functions are mobilized under the EHF EMR influence that
is one of the basic mechanisms of correction of the
organism state [7]. It is possible that EHF EMR influences
the synthesis and balance of different regulatory molecules
in the organism which determine functional status of the
immune system. There is a ground to consider that even the
healthy organism, which is not stand in need of correction,
can demonstrate some changes in the immune system
functioning under the EHF EMR influence.
The objective of the present work was to study effects of
low-intensity EHF EMR on indices of the adaptive humoral
immune response to thymus-dependent antigen in healthy
animals.

MATERIALS AND METHODS

and

sham-exposed animals were immunized
intraperitoneally by sheep erythrocytes at a dose of 2x108

cells per mouse. An intensity of the humoral immune
response was estimated in 5 day after the immunizationby a
number of antibody-forming cells (AFC) of the spleen using
a method of local hemolysis in agarose gel and by antibody
titers in passive hemagglutination test (HA) [8]. Spleen
weight, cellularity of the spleen, thymus and red bone
marrow were also determined. Immunological indices
obtained from exposed group were compared to those
obtained from the sham-exposed group and expressed in
percentage. SEMs reflect the variation among the mice.
Statistical analysis of data was made using Student's /-test.
RESULTS AND DISCUSSION
The experiments established that indices of the humoral
immune response and cellularity of lymphoid organs were
not significantly changed after the single exposure to EHF
EMR (Table 1). After exposures during 5 successive days,
only insignificant increase in cellularity of the spleen was
observed at practically invariable number of AFC and HA.
However, after exposures during 20 successive days, the
significant decrease in thymic cellularity by 17.3% (p<0.05)
and insignificant decrease in cellularity of the spleen were
revealed when a number of AFC and HA were unchanged.
These data gave indirect evidence that the decrease in
cellularity of the spleen is not determined by
B-cells.
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Table 1: Changes in indices of the immune system of mice under different regimens of exposure to EHF EMR. Results are
expressed as the means (in %) t SEMs. The number of independent experiments (mice) is indicated for each exposure
regimen.
exposure

(n:8)

98 +

I 17 +

9t+22
94+2

demonstrated that a whole-body exposure of healthy mice to

low-intensity EHF EMR can influence processes of
immunogenesis under continuous exposures. These data
imply changes in content of humoral factors (hormones,
cytokines) or disturbance of their balance under the
influence of EHF EMR. We showed earlier that a wholebody exposure of healthy mice to low-intensity EHF EMR
caused suppression of phagocytic activity of peripheral
blood neutrophils [7]. These results indicated possible
changes in hormone-cytokine profile of blood plasma due to

EHF EMR exposure. Data obtained in this work confirmed
indirectly the hypothesis that the immune system can
determine normalize effect of EHF EMR at pathologies.
The lack of changes in the intensity of the humoral immune
response to thymus-dependent antigen under the EHF EMR
influence in our experiments intends involvement of

compensatory mechanisms

in the healthy organism

response.
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