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Introduction. The scope of electromagnetic con-
tamination of environment has become so significant
that the World Health Organization (WHO) included this
issue in a number of the global problem the mankind is
facing. In the past 10-12 years the quantity of various
sources of electromagnetic radiation (EMR) in cities
increased and continues to grow quickly. A significant
growth of EMR of radio frequency (RF) (mobile, satel-
lite, trunking communication; television and radio sta-
tions; radars, etc.) is recorded. A rapid increase of EMR
RF sources has led to involvement of great masses of
population into activity and passive usage of electro-
magnetic energy in its different forms; this is associated
with night point addition human exceeding to limit level
[1-8].

Owing to this, research on EMR RF harm is being ac-
tively conducted in the world. Taking into account that in
Uzbekistan such research was not carried out till pres-
ent, although today the vast number of people using
mobile and other modern telephones exceeds 20 mil-
lion apart from other EMR exposure sources, the need
to investigate EMR RF effects on different organs and
systems of human body is urgent. The immune system
is well-known to be one of the most vulnerable homeo-
static systems of humans and animals [1] and sensi-
tive to exposure to different physical factors, EMR in
particular.

Purpose. To study nature of immune shifts under
the influence of EMR RF on the experimental animals
and to reveal express criterion of lesions of various or-
gans and tissues.

Materials and methods. The experiment was
made on 72 white rats (males) weighing 220-280 g
kept on usual nutrition under microclimatic conditions
according to the current standards. For the experi-
ment purpose, the rats were divided into 4 groups by
20 in each group and 12 animals composed the control
group.

Group | was exposed to 50 mcW/cm2 energy flow
density (EFD) EMR and 1800 MHz frequency;

Group Il was exposed to 500 mcW/cm2 EFD EMR
and 1800 MHz frequency;

Group Ill was exposed to 1000 mcW/cm?2 EFD EMR
and 1800 MHz frequency;

Group IV-control kept under the same experimental
conditions but with no EMR exposure.

The EMI source was the generator produced by
Schwars (Germany), the power amplifier “BLWA1719-
20” was produced by “Bonn Electronic” (Germany), the
passive antenna “HL 040” was produced by “Rohde &
Schwars” (Germany) with auxiliary equipment acces-
sories: cables for power supply, coaxial cable and the
support for antenna.

The EMI set exposure was controlled everyday was
checked in the State Standard Meters of density of en-
ergy flow “PZ-18” (Russia) and “NBM-550" (Germany)
with isotropic detectors. The duration of the experiment
was 1 month (subacute) and 3 months (chronic). After
the each experiment stage, the rats were decapitated.
After one-month exposure, 10 animals from every ex-
periment group and 6 animals from the control group
were decapitated.

The blood of the animals was taken for analysis, the
immunologic tests were made in the Laboratory of Clini-
cal Morphology and Immunology (the head of the labo-
ratory Doctor of Medical Sciences, Professor Gulyamov
N. G., the Research Institute for Epidemiology, Microbi-
ology and Infections Disease, MOH RUz).

The dynamics of populations of CD3, T-lymphocyte
total pool and B-lymphocyte subpopulation CD4-in-
ducers and CD8- cytotoxic T-lymphocyte in peripheral
blood of the experimental animals was determined with
calculation of immuno-regulation index (IRI) (ratio of
CD4/CD8)

Quantification of the population and subpopulation
of lymphocytes was made by indirect rosette formation
with monoclonal antibodies produced by the Research
Institute for Immunology of the Russian Federation. The
reaction was considered positive when the rosettes with
three or more erythrocytes were formed.

Results and Discussion. In the course of the
research, the changes in the indicators of cellular
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Table
Dynamics of cellular immunity indicators in male-rats depending on various
EMR exposures (n=72)
Groups and duration of the Cellular immunity indicators, M+m
exposure CD3% | CD20% | CD4% CD8% | IRl u.
The first slaughter (after 1- month exposure)
Control (n=6) 44.2+2.45 19.2+2.45 23.8+1.63 17.0+1.63 1.40+0.13
Group 1 (n=10) 43.3+2.00 19.1+1.67 22.7+2.00 162+1.00 1.40+0.09
Group 2 (n=10) 42.6+2.00 19.8+1.67 20.7+167 166+1.00 1.25+0.08
Group 3 (n=10) 41.4+1.33 17.8+0.67 196+1.00- 165+1.33 1.19+0.08
The second slaughter (after 3- month exposure)
Control (n=6) 45.2+2.45 180+0.82 23.5+1.63 16.8+0.82 1.40+0.04
Group 1 (n=10) 42.3+1.00 18.6+167 20.5+1.33 16.2+0.67 1,26+0,10
Group 2 (n=10) 38.1+2.33- 16.9+0.67 17.1+1.33- 15.9+0.67 1.08+0.11-
Group 3 (n=10) 34.4+1.0+*= 15.7+1.33 14.6+1.67-*= 15.1+1.33 0.97+0.13-*

Note: - reliability of the indicator differences compared to the control group; * reliability of the indicator differences compared to group [; = reliability

of the indicator differences in slaughters 1 and 2 in the corresponding groups.

immunity in response to EMR exposure were detected
(table).

The presented findings show that in the animals
from the first slaughter exposed to irradiation for one
month, the cellular immunity factors have no significant
difference from the same indices in the intact animals
(p>0.05). However, a tendency to a decrease in the
number of T-lymphocytes of the general pool (CD3)
and T-lymphocytes inducers (CD4) was evident. B-
lymphocytes (CD20) and T-lymphocytes — cytotoxic
cells in the first slaughter have changed insignificantly.
It corresponds to the data of literature showing that the
lymphocyte populations support their level long enough
to adapt to the external and internal exposure while T-
lymphocytes inducers (CD4) were the most subjected
to destruction due to which reduction of general pool T-
lymphocytes (CD3) occurs.

The process was accompanied by reliable reduc-
tion in CD4 in group 3 with the maximum RF EMR doses
(p<0.01). That very reduction of the CD4 levels result-
ed in a progressive decrease in the immuno-regulation
index.

In the animals from group 1, the indicators of cellular
immunity practically did not differ from the intact rats, in
animals of group 2, and especially group 3, a high dose
irradiation brought to a slow but progressive decrease
of the test results.

The most significant changes in immunologic indi-
cators were seen in the animals in the second slaughter

in 3-month exposure. In this phase of the experiment, a
significant difference almost in all cellular immunity in-
dicators were observed (CD3, CD4, CD8 and IRI) which
were registered not only in group 3 animals but in the
second group, too (p<0,05-0,01). A decrease in these
indicators was observed in the rats in group 1; however,
the degree of the decrease was not as significant as in
animals in group 3. It should be noted that B-lympho-
cytes had an evident tendency to a decrease in animals
of groups 2 and 3. In the animals from group 1, this in-
dicator, even in long irradiation, practically did not differ
from the indicator in the intact animals.

Conclusions.

1. The degree of EMRRF effect on the cellular
factors of immunity on the experimental animals
considerably depends on the time of exposure and
doses of radiation.

2. The most significant changes caused by the
exposure were observed in CD4 lymphocytes while the
least significant effect was in B-lymphocytes.

3. Depression of cellular immunity rises with an
increase in duration of electromagnetic exposure.

Perspectives. Allocation of risk groups depending
on the degree of exposure of EMR RF, developing a set
of preventive measures aimed at preventing possible
violations of the immune system and other organs and
body systems, the development of immune diseases.
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ONHAMIKA NMOKA3HUKIB KJIITUHHOIO IMYHITETY Y EKCNEPUMEHTAJIbHUX TBAPUH NPU Aif
ENNEKTPOMATHITHOIOo BUNPOMIHIOBAHHSA PALIOYACTOTHOIO AIANA3OHY

TawnynatoBarl. A., XamigoBa I'. M., Axmepoga X. 0.

Pe3iome. bynonpoBeaeHO BUBYEHHSA KNITUHHOMO IMYHITETY 3aJIEXKHO BIA MOTYXXHOCTIiYacy Aii eNeKTpoMarHiTHOro
BUMPOMIHIOBaHHA pafioyacToTHOro pgjanasoHy (EMBPY) Ha exkcnepumeHTanbHux TBapuHax. JocnigkeHHs
npoBefeHe Ha 72 6inux wypax B 2 etanu (onpomiHeHHs 1 mic. i 3 mic.). [lo3n onpomiHeHHs cknanu 50mkBT/
cm2, 500mkBT/cm2, 1000mMkBT/cmM2 — 1,21 3 rpynu BignosigHo (no 10 TBapuH B KOXHIM rpyni), i 12 KOHTPOAbHUX
iHTaKTHMX TBapuH (No 6 Ha koxHoMmy eTani). BctaHoBneHo, wo Bnave EMBPY Ha KAITUHHI YAHHUKK iIMYHITETY
eKCrnepMeHTalbHUX TBAPUH 3HAYHOK MipOK BU3HAYAETLCS HE NULLE TPUBANICTIO €KCMOo3uLii, ane i MOTYXHICTIO
OnpoMiHeHHs. Harbinbw 3HauyHi 3miHn npu aii EMBPY Big3Havaiotbea 3 60ky CD4 — nimdouunTiB, HaliMeHL
3HAYMMO Ha [jl0 ONPOMiIHEHHSA pearyloTb B-nimdounTtn (CD20). Jenpecia KNiTMHHOrO iMyHITETY HAPOCTAE MO Mipi
36iNbLUEHHS TPUBANOCTI €IEKTPOMArHITHOI Aji.

KniouoBi cnoBa: enekTpoMarHiTHi BUMNPOMIHIOBAHHS, IMYHITET, KNITUHHUA IMYHITET, aHTUrEeH-3B’A3YIoui
nimpoumTN, eKCNEPUMEHTANbHI TBAPUHU.
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OVWHAMMKA NMOKA3ATENEN KJIETOYHOMO UMMYHUTETA Y 3KCNEPUMEHTAJIbHbIX )XUBOTHbIX
NPY BO3OENCTBUU SNTEKTPOMATHUTHOIO U3JTYYEHUS PAOMOYACTOTHOIO AUAMA30OHA

TawnynaTtoBarl. A., Xamunpgoea . M., Axmepoga X. [O.

Pe3iome. Bbi0 NpOBEAEHO U3YHEHME KIIETOYHOrO MMMYyHUTETa B 3aBUCUMOCTU OT MOLLHOCTU U BPEMEHMU
BO3OENCTBUS 3EKTPOMArHUTHOIO U3YYEeHUs pPagmMo4acToTHOrO amanadoHa (OMUMPY) Ha akcnepuMeHTanbHbIX
XWBOTHbIX. MlccnepoBaHue npoBefeHo Ha 72 6enbix Kpbicax B 2 atana (obnydyeHne 1 mec. n 3 mec.). Jo3bl
06ny4deHus coctaBunn 50mMkBT/cm?, 500MkBT/cm?, 1000MkBT/cM? — 1,2 m 3 rpynnbl cOOTBETCTBEHHO (Mo 10
>XXMBOTHbIX B K@XA0M rpynne), U 12 KOHTPOJIbHbIX MHTAKTHBLIX XXMBOTHBIX (MO 6 Ha KaXa0M aTane). YCTaHOBMIEHO, YTO
BnmsgHne OMUWPY Ha kneTouHble GakTopbl MMMYHUTETA 9KCNEPUMEHTANTbHBIX XXMBOTHbIX B 3HAYUTENbHOW CTENEHU
onpenensieTcs He ToJbKO AJINTENbHOCTBIO 9KCMO3ULUKU, HO Y MOLLHOCTbIO 0651ydeHms. Hanbonee 3HaunTeNbHbIE
n3MeHeHus npu Bo3genctenum IMUPY oTtmevaloTcs co CTOpOoHbl CD4- numdoumToB, HaMMEHEEe 3HAYMMO Ha
BO3aencTBue 0bnydeHns pearmpytoT B-numdountsl (CD20). Jenpeccus KNeTo4HOro MUMMyHUTETa HapacTaeT Mo
Mepe yBenn4yeHus NpoAOIXNUTENIbHOCTU 31eKTPOMarHMTHORO BO3AENCTBUS.

KnioyeBble cnoBa: anekTpoMarHUTHbIE U3NYYEHUS , UMMYHUTET, KNETOYHbIA UMMYHUTET, aHTUIEH-CBA3bIBAlOLLNE
NMMOOLMTBI, IKCMEPUMEHTAIbHBIE XXMBOTHbIE.
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Dynamics of Cellular Inmunity Based on Different Doses and Exposure of Electromagnetic Radiation
of Radiofrequency Range on the Experimental Animals

Tashpulatova G., Hamidova G., Ahmedova Kh.

Abstract. The immune system is well-known to be one of the most vulnerable homeostatic systems of humans
and animals, and sensitive to exposure to different physical factors, EMR in particular. In this view, the objective of
the present research was to study the dynamics and evaluate immunity indicators depending on different doses of
RF EMR experimental exposure.

The study was conducted on 72 white rats in 2 stages exposure to 1 month and 3months. Radiation doses were
50mkVt/cm2, 500mkVt /cm2 1000mkVt/cm2 — on 1st, 2nd and 3rd groups (of 10 animals for each group), respec-
tively and 12 intact control animals (for each 6 stage).

192 BicHuk npo6nem Gionoriti meanunHm — 2014 — Bun. 1 (106)



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOAULUUHA

The dynamics of populations of CD3, T-lymphocyte total pool and B-lymphocyte subpopulation CD4-inducers
and CD8- cytotoxic T-lymphocyte in peripheral blood of the experimental animals was determined with calculation
of immuno-regulation index (IRI) (ratio of CD4/CD8)

The presented findings show that in the animals from the first slaughter exposed to irradiation for one month, the
cellular immunity factors have no significant difference from the same indices in the intact animals.

However, a tendency to a decrease in the number of T-lymphocytes of the general pool (CD3) and T-lympho-
cytes inducers (CD4) was evident. B-lymphocytes (CD20) and T-lymphocytes — cytotoxic cells in the first slaughter
have changed insignificantly. It corresponds to the data of literature showing that the lymphocyte populations sup-
port their level long enough to adapt to the external and internal exposure while T-lymphocytes inducers (CD4) were
the most subjected to destruction due to which reduction of general pool T-lymphocytes (CD3) occurs.

The process was accompanied by reliable reduction in CD4 in group 3 with the maximum RF EMI doses. That
very reduction of the CD4 levels resulted in a progressive decrease in the immuno-regulation index. In the animals
from group 1, the indicators of cellular immunity practically did not differ from the intact rats, in animals of group 2,
and especially group 3, a high dose radiation brought to a slow but progressive decrease of the test results.

The most significant changes in immunologic indicators were seen in the animals in the second slaughter in
3-month exposure. In this phase of the experiment a significant difference almost in all cellular immunity indicators
were observed (CD3, CD4, CD8 and IRI) which were registered not only in group 3 animals but in the second group,
too.

A decrease in these indicators was observed in the rats in group 1; however, the degree of the decrease was not
as significant as in animals in group 3. It should be noted that B-lymphocytes had an evident tendency to a decrease
in animals of groups 2 and 3. In the animals from group 1, this indicator, even in long irradiation, practically did not
differ from the indicator in the intact animals.

The degree of EMF effect on the cellular factors of immunity on the experimental animals considerably depends
on the time of exposure and doses of irradiation.

The most significant changes caused by the exposure were observed in CD4 lymphocytes while the least sig-
nificant effect was in B-lymphocytes.

Depression of cellular immunity rises with an increase in duration of electromagnetic exposure.

Key words: Electromagnetic radiation, immunity, cellular immunity, antigen- connecting lymphocytes, experi-
mental animals.
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