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Introduction

The present paper deds with the study of EM-X properties carried out by the
Ingtitute of Radiobiology of Nationa Academy of Sciences of Belarus during the
last severd years.

The philosophy of study of the mechanisms of EM-X action in the organism —
taking into account the exising prerequisites — supposed, firgtly, the assessment
of antioxidant and immunocorrecting properties of EM-X, and EM-X effects on
endocrine system, cdlular compostion of blood, nucleic-protein metabolism and
to other processes in aganism, and secondly — in order to assess the EM-X effect
on any physologic sysem or exchange processes, the most demondrative and
efficient would be the sudy of organism's sysems dtered due to the influence of
some injuring factor. Theionizing radiation was adopted as such afactor.

In the presence of such a powerful injuring factor, however, it is very important to
choose the right means to protect organisms from radiation and normaize the
peroxidation and immune systems once affected. It is dso very important in the
search for radioprotective properties that they are as physologically acceptable
and admissble for as long as an adminidration as possble. These two conditions
are essentid in resolving the problems semming from nuclear accident, where the
population must live on radiocontaminated lands and undergoes chronic exposure
for decades.

Such dtuation is present in Bearus where 21% of the territory with about 2.0
million resdents — adults and children — is polluted with Cs137, Sr-90, Pu-239,
240, 241, Am-241, 1-141 and other isotopes.

Objectives
The objective was to study the effect of EM-1 and EM-X preparation on the State
of important systems of living organians immune, endocrine, lipid peroxidetion
and antioxidant system, as well as on a number of exchange processes — proten,
nucleic eic.
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Method

In order to reved the mechanisms of EM-1 and EM-X effect, were used modern
methods of spectrometry and radiochemicd andyss for determining biologicaly
active substances in the organism and functions of separate physiologica systems.

Results

The man atention was pad to the sudy of antioxidant and immunocorrecting
action of EM-X, reducing the biomedicd consequences of irradiation, on the
models of organism’s exposure to ionizing radiation.

Prior to the study, we had little information, for example — what is the effective
EM-X dosage and what is the scheme of its adminidration. Eventudly the
experiment had to be preceded by a series tests to determine the optimum dose
levels of EM-X for lethd and low doses of irradiation as well as acute and chronic
ones. EM-X was goplied dso to the experimenta animds within the 30-km zone
from the Chernobyl accident 1986 from where the population had to be evacuated
in.

The firgt set of experiments was related to the lethal doses of irradiation. However
we had no ggnificant success with the high level of injuring factor. Therefore, we
dedlt with low irradiation doses and chronic irradiation.

It is known tha the irradiation of organism leads to the activation of peroxidation
sysems with the formation of hydroperoxides and the decline of functions in the
antioxidant system. Paticular (Fig.1), the chronic ?-irradiation of animds in 1.0
Gy dose was accompanied by the accumulation of maonic diddehide in the
blood. This is one of the basic products of lipid peroxidation. Simultaneoudy, the
decline of blood antioxidant activity was observed. The EM-X application after
the irradiation (20 ml/100 gof weight per 10 dyas) prevented the accumulation of
maonic diddehide in blood and the decline of blood antioxidant activity. The 2-
times and higher increase of EM-X dosage did not cause the increase of effect;
this testing the importance of choice of optimum EM-X dosage.
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Fig. 1 Effect of EM-X on lipid peroxidation system
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MDA — mdonic diddehide

AOA — activity of antioxidation system

The activity in the blood erythrocytes of superoxide dismutase, one of principd
enzymes for antioxidant protection, declines after the chronic irradiation. The
EM-X agpplication during the irradigtion normdized the levd of superoxide
dismutase activity. The effect was higher when the EM-X dose was higher. (Fig.

Figure Effect of EM-X on superoxide dismutase activity in blood erythrocytes
under theirradiation

The same results were obtained for the EM-X gpplication in the area of the 30-km
evacuation zone where the animds underwent the chronic exposure. Namey, at
the organism irradiation the increase of hydroperoxides was observed on the one
hand, and on the other hand the antioxidant protection declined. The application
of EM-X exerted the normdizing effect on these processes.

Concerning another artioxidant enzyme —catdase: the changes andogous to those
of superoxide dismutase were observed, though less expressed.

Thereby it is summarized that the EM-X has an antioxidant influence leading to
the decline of hydroperoxides formation and activating the fermentative link of
the antioxidant system.

The second important direction of the study of the mechanism of EM-X action
was the investigation of its effect on the immune system.

At fird, it was assessed that the EM-X effect on the mass of the thymus and the
pleen, the basic organs of immunogenesis, was found, irrespective of the dosage,
to lower the injuring effects of radiaion and decrease the amounts of radiaion in

the spleen and thymus.

The study of blood cdlular compostion is a smple method for assessng EM-X
effect in the organiam. As a result of this study, an important fact was established:
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the EM-X agpplication promotes the normaization of lymphocytes content under
the action of the injuring factor. This normdization improves the immune
protection of the organism.

In order to sudy further the mechanisms of the EM-X effect on the immune
sysem, the activation, proliferation and reception &bilites of T- and B-
lymphocytes were investigated.

The chronic exposure of animds in 1.0 Gy dose leads to the activationnnn of
gpontaneous proliferation of lymphocytes. The decline of activation of T-cdlular
receptor concanavain A (ConrA) was obsereved in irradisted animals which did
not recover a the action of formil-miristate acetate (FMA). The radiaion aso
leads to the decline of proliferation response of B-lymphocytes to the activation
with pokwid-mitogen (PWM). The above mentioned irradiation dose causes the
desenstizing effect manifested in the form of Sgnificant decresse of interleukin-2
(1-2) reception. The EM-X application, especidly in high dose, leads to the
restoration of immunologic indices.

It is important to dress that the immunocorrecting effect so perssts 12 months
after exposure and EM-X adminigration. As it is seen fom adduced data (Table
1), one year dfter the exposure the increased spontaneous proliferation of
lymphocytes perssts and the reception properties of T-lymphocytes declined,
which did not recover with additiond <imulaion by FMA. In animds, which
receved EM-X in higher dose the redtoration of the immune system was
observed.

Table 1 Effect of EM-X on the proliferation ability of T-lymphocytes

# Groups Spontaneous Concanvalin, Concanvalin +
proliferation, CPN units formil-miristat, units
1 Control 11190 113 121
2 Irradiation 21740 47 6.5
3 EM-X 1.0ml 836.0 75 75
x 3times
4 EM-X 30ml 1324.0 929 99
x 3times

(12 months later)

The reception and proliferation function B—Ilymphocytes (Table 2) turned out
less vaiation among the trestment groups than T-lymphocytes. The grestest
vaiaion 12 months after the irradiation is found for the simulation of blagts with
lipopolysaccharides:

Mechanisms of Action of EM Preparation in the Organism 3



E. F. Konoplya, et at

Table 2 Effect of EM-X on the proliferation ability of B-lymphocytes

# Groups Spontaneous Concanvalin, Concanvalin +
proliferation, CPN units formil-miristat, units
1 Control 754 106 104
2 Irradiation 6.85 105 6.5
3 EM-X 1.0ml 7.35 945 80
x 3times
4 EM-X 30ml 6.15 106 94
x 3times

(12 months later)

Thus the EM-X application conditions the immunocorrecting actions under the
irradiaion of organiam.

The endocrine sysem of an organism is quite sendtive and important. This
sysem is vulnerable to radiation. In this connection, the possbility of EM-X
application for decreasing the injury to sex glands, adrend glands, thyroid and the
mechanisms of hormond of hormond activity in tissues was Sudies.

Chronic irradiation for severd months led to the decline of testosterone formation
and in mass of testes, and, to a lesser degree, it affected the estrous cycle and the
mass of the ovaries. Also changed were the association congtant and the number
of places of geroid binding in tissues The EM-X agpplication in that case reduced
the suppresson of testosterone formation and the decrease of testes mass. In
lesser degree such effects were registered concerning the level of estrogen in
blood and the mass of ovaries.

Conclusion

The following were concluded from the results of EM-X gpplication:

Frdly, EM-X exerts the antioxidant and imunocorrecting effects and can improve
the function of endocrine glands.

Secondly, because of the above functions, the EM-X application is to be
recommended fird not only for redidion injury, especidly through chronic
irradiation, but aso for other injuring factors, when the functions of immune and
antioxidant systems are disturbed.
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