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EFFECT OF ELECTROMAGNETIC IRRADIATION AND ASPIRIN ON
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In this work the effect of EMI EHF on change of the surface tension coefficient
of human blood plasma under the effect of acetylsalicylic acid (ASA) as well as
dependence of this parameter change on ASA effect duration and electromagnetic
irradiation duration have been studied. It was shown that the plasma irradiation
results in changing of the surface tension coefficient. At irradiation during 60 min
the value of the given parameter increases, though, the further repeating irradiation
does not induce an enhancement; some decrease is observed, but it remains higher,
than the original value. It was also shown that ASA prevents development of
relevant changes of blood plasma properties, particularly the value of the surface
tension coefficient of plasma under the effect of EMI in millimeter range changes.
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Introduction. Electromagnetic irradiation (EMI) is mutually connected
variable electric and magnetic fields or waves, spreading in the space. Spreading in
the medium that possesses the certain properties, the irradiation interacts with that
medium and induces some changes in it. Electromagnetic fields have binary nature:
they possess wave and quantum properties. Depending on the wavelength there are
gamma-irradiation, X-ray, ultraviolet, visible light, infrared irradiation, radio-waves
and low-frequency electromagnetic oscillations. Electromagnetic waves are
distinguished by the mode of obtaining, registration and character of interaction with
compound [1, 2].

The studies showed that the effect of EMI on biological system depends on
the oscillation frequency [3].

In the evolution process living organisms were adapted to natural
electromagnetic field. As a result of various activities of human in the sphere of
technologies the whole electromagnetic background of medium changes, EMI
intensity depending on artificial sources increases, which makes the topic of the
effect of the given physical factor on living organisms as well as the adaptation
ability in changeable conditions.
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Cellular connection, satellite connection, radio- and television broadcasting
contribute to EMI intensity increasing [4-6]. Revelation of resonant character of
EMI effect on biological systems and effect on functioning of living organisms
permit elaborating EMI application methods in biology and medicine. Particularly,
EMI is used in extremely high frequency (EHF) therapy with fixed frequencies 42.2,
53.5, 60.1 GHz and microwave resonant therapy (MRT) irradiation frequency in 52—
78 GHz diapason. Curing effect of electromagnetic fields are used at hyperthermia,
laser surgery, physiotherapy etc. [4, 7].

We have shown that EMI in millimeter range (MM) affect albumin, invoking
the certain conformational reconstructions in its dimensional structure [8]. As it was
shown MM EMI affect not only proteins, but also whole cell, resulting in changes
of electrokinetic potential of erythrocytes of rat blood [9].

Blood is a fluid of connective tissue; component of organism internal medium
and the changes of blood properties can indicate alterations in organism, induced by
the effect of different physical and chemical factors.

Blood, as a tissue, includes blood cells and plasma. Ratio between plasma and
cells — hematocrit is relatively constant. Human volume of plasma composes about
55-60%, cells — 40-45% from whole volume of blood [10].

Acetylsalicylic acid (ASA) is widely applied for treatment of inflammatory
processes, rheumatic diseases, pain syndrome and for prophylactic of thrombosis.
Pharmacological effects of ASA depend on daily dose value. In small doses (from
50 to 325 mg) ASA possesses anti-heparin action. In doses 1.5-2.0 g ASA has an
analgesic and heat-reducing action. In high doses (4-6 g) ASA possesses anti-
inflammatory effect [11].

This work was aimed at studying of EMI EHF effect on change of surface
tension coefficient under the effect of ASA, value dependence on ASA effect time
and EMI effect duration. Determination of surface tension of plasma, serum, urine
and spinal fluid is applied as a diagnostic test and ASA has a relevant value for
diagnosis of number of diseases.

Materials and Methods. Study of EMI EHF effect on change of surface
tension coefficient of irradiated plasma under the effect of ASA was carried out using
the method of du Nui [12]. The method was based on force measurement, necessary
for detachment of solid ring from surface layer of fluid.

In experiments human blood plasma was used from blood bank. The variants
of experiments, in which ASA effect on non-irradiated blood plasma was studied,
served as control. Surface tension was determined immediately after insertion of
ASA dose in plasma through 0 min, 1 min (variant 1), 5 min (variant 2), 10 min
(variant 3), 15 min (variant 4), 20 min (variant 5), 25 min (variant 6), 30 min (variant
7), 35 min (variant 8), 40 min (variant 9), 45 min (variant 10).

After insertion of aspirin the blood plasma was irradiated during 60 min. EMI
with the frequency 42.2 GHz and the surface tension of each sample was determined.
EMI EHF irradiation of plasma was carried out during 4 days, every day with
duration 60 min.

As a source of EMI EHF G4-141 generator with working interval 37.5-53.5 GHz
was used. Irradiation was carried out in far working zone of radiation with power
flux density 0.6 mVt/cm?,
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Surface tension coefficient of plasma was calculated using the surface tension
coefficient of water. At first, the real force of detachment from water was
determined: PHzozP—p, where PHZO is a detachment force from water, mg; P is

detachment force, obtained in experiment; p is ring mass with water. Surface tension
coefficient of water was calculated by the formula:

0.981-P
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D

where D is platinum ring diameter; ois surface tension coefficient of water.

To determine the surface tension of the studying fluid the ratio of the ring
detachment force from the given liquid to the ring detachment force from water at
the given temperature was calculated:
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P
H,0

where Qy is a ratio of the ring detachment force from plasma (Py) to the ring
detachment force from water (Pn,0). Qx is connected to relative surface tension of

the given liquid by the dependence that can be expressed by the equation:
Qreal = Qx K-K+1, (3)

where Qreal IS a relative surface tension of the given liquid. Ratio of the surface
tension of the given liquid to the water surface tension is called a relative surface
tension. Qy is determined from the equation (2); K is empiric constant, determining
for each ring. They determine the detachment force of the given ring from water and
from any other liquid, the absolute surface tension of which can be found in tables.
Often for this aim ethanol is applied (96%).
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where o, IS a surface tension of ethanol; Pewn. — detachment force from ethanol.
Plasma surface tension coefficient was calculated by the formula:

Op = JHZO 'Qreal J )

where oy is surface tension coefficient of plasma (din/cm). All measurements were
carried out at room temperature. The error in experiments does not exceed 5-10%.
Results and Discussion. The study of EMI EHF and ASA effect on the
surface tension coefficient of plasma was carried out by the following Fig. 1:
a) study of ASA effect on plasma surface tension; b) irradiation effect on this system.



220  EFFECT OF ELECTROMAGNETIC IRRADIATION AND ASPIRIN ON SURFACE TENSION ...

EMI EHF irradiation of plasma was carried out during 4 days each day with
duration 60 min. ASA effect was studied during 45 min according to the scheme,
after single injection of ASA, the surface tension of plasma was determined after
each EM irradiation by the frequency 42.2 GHz.
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Fig. 1. Dependence of values of plasma surface tension coefficient on duration
of ASA effect and EMI effect with the frequency 42.2 GHz.

Value of change depends on EMI EHF effect duration and ASA effect. At
addition of ASA 2 mg/mL into plasma, the value of the surface tension coefficient
begins changing. Through 1 min after injection of ASA the surface tension
coefficient increases by 13.5%, then gradually decreases, but is not compared to the
original value (Fig. 2).
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Fig. 2. Dynamics of change of surface tension coefficient of human blood plasma under the effect of ASA.

Through 10 min after injection of ASA (variant 3) the surface tension
coefficient of plasma is higher, than that of control by 4.9%. Through 20 min after
injection of ASA (variant 4) the surface tension coefficient of plasma is higher, than
that of control by 25.5%; then the dependence comes out on plateau and further does
not increase up to 45 min. The obtained results indicate the viscosity enhancement
of human blood plasma in the presence of ASA with concentration 2 mg/mL (0.2%).
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Fig. 3. Dynamics of change of surface tension coefficient of human blood
plasma under the effect of EMI with the frequency 42.2 GHz.

Irradiation effect of EMI with the frequency 42.2 GHz on the surface tension
coefficient of plasma was studied and its dependence on ASA was constructed
(Fig. 3). It was shown that after 60 min of EMI irradiation with the frequency
42.2 GHz, the value of gy increases by 52.5%. Plasma irradiation, containing ASA
during 60 min also resulted in increasing of the surface tension coefficient value of
human blood plasma (Fig. 1, 4, 5).

90 . ©
—+—K

80 =#-norm

70
60

50
B, min
40
0 3 60 120 180 240

Fig. 4. Dynamics of change the surface tension coefficient of human blood plasma. K is non-
irradiated variant 3 and irradiated variant 3. Norm-irradiated plasma without ASA.
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Fig. 5. Dynamics of change of the surface tension coefficient of human blood plasma. K is non-
irradiated variant 4 and irradiated variant 4. Norm-irradiated plasma without ASA.

It should be mentioned that the induced changes are less expressed. Parti-
cularly, the increase of the surface tension coefficient of human blood plasma in
variant 3 composes 34% as compared to control, but in variant 4 — 39% as compared
to control. Similar results are observed at the irradiation during 180 min, 240 min.
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After 180 min of irradiation of plasma by 42.2 GHz the value of oy increases
by 22%, for 240 min duration — by 34%. In variant 3, after 180 min irradiation the
value of oy increases by 15%, after 240 min irradiation — by 23%.

In variant 4 after 180 min of plasma irradiation with the frequency 42.2 GHz,
the value of op increases by 17%, after 240 min of irradiation — by 25.4%.

Conclusion. Analyzing the results, we conclude that the plasma irradiation
results in alteration of the surface tension coefficient. At the irradiation during
60 min the value oy increases, but further the repeating irradiations do not induce an
increase of op, some decreasing of the latter is observed, meanwhile the surface
tension coefficient does not return to the original value, it remains higher, than the
original value.

Comparing the data one can also conclude that ASA prevents development of
relevant changes of blood plasma properties, particularly, values of the surface
tension coefficient of plasma, viscosity of plasma under the effect of MM EM waves.
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Whnwipnmd ntunidtwuphpyt) bt 0R< EUS wigntgnmgnibp dwpnnu
wpywb yugqiugh dwjtiplinipughtl jupjuonipjui gnpdwlgh dtonipjut ypu
wgtimphpuwihghjwpepdh (WUG) wgnbgnipjub  Obppn, hbsybu twl wyn
dtonipyul jupuywonipynitt QU -h b EUA ttipgnponipyui mbinnnipnibhg:
8nyg L wpdl, np wuqiuh  Guwnwgquypwhwpnidp hwbghgbnid E
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A. B. HEPKAPAPSH, M. C. MUKAEJISH, C. B.TPUT'OPSH

BJIMAAHUE SJEKTPOMAI'HUTHOI'O U3JIVUHEHUA U
ACIIMPUHA HA TITOBEPXHOCTHOE HATAKEHUE
ITJIA3BMBI KPOBU YEJIOBEKA IN VITRO

B pabGote uccnenoBano snusane OMU KBU Ha u3MeHeHHE BeTUYWHBI
ko3 uilMeHTa TOBEPXHOCTHOI'O HATHKEHUS IUIA3MBI KPOBHM 4YeEJOBEKa TIOX
Bo3nelicTBueM areTmincanuimioBoir  kuciaotel (ACK), a Takke 3aBHCHMOCTH
BEJIMYMHBI 3TOT0 M3MEHEHHs OT BpemeHH BozfeiicTBusi ACK u mmmTensHOCTH
oOmyuenust. IlokazaHo, 4TO oOONydeHHE TIUIa3Mbl MPHUBOAUT K H3MEHEHHIO
K03 GUIMEHTa TOBEPXHOCTHOIO HATsOKeHUs. [Ipu oOnydenun B Teuenue 60 mun
3HaYeHHE JTaHHOTO MapaMeTpa yBEIWYMBAETCSA, OJTHAKO NaTbHEWIINE MOBTOPHBIE
oOydeHHs] HE BBI3BIBAIOT €r0 TIOBBILICHUS, HaOMIOJaeTcsi Aaxe HEKOTOpoe
YMEHBIIICHUE, OJHAKO 3HaueHHs KOI(D(OUIMEHTa MMOBEPXHOCTHOTO HATSIKECHUS
OCTaloTCA BHINIE €ro ucxomHoro ypous. [lokazano taxxke, uro ACK mpemorspa-
IIaeT Pa3BUTHE 3HAYUTEIbHBIX W3MEHEHUH CBOWCTB IIa3Mbl KPOBH, B YaCTHOCTH
BENMYHMHBI KO3()(UIIMEHTa MOBEPXHOCTHOIO HATSDKEHHS IUIA3MBI MOJ JEHCTBHEM
3JIEKTPOMArHUTHBIX BOJH MM JHAIa30Ha.



