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PaboTa BbinosHeHa B pamMKax Hay4YHOW TeMbl kade-
Apbl MeONUMHCKON GU3NKU 1 nHpopmatukm «N3syye-
HUS OYHKLIMOHANIbBHOrO COCTOSAHUS 1 MEXaHU3MOB pe-
akumn GrU3nonormyeckrx CUCTeEM opraHmama 4enoBeka
Ha OEeNCTBUE 3SIEKTPOMArHUTHbLIX NMOJIEN U N3Ny4eHUN
YCTPOMCTB MOOUNbHONM CBA3M», Neroc. perumcrpauuu
0111U003828.

BcTtynneHune. 3arpsasHeHue OKpyxalowlern cpenpl
B HaCTOsILLLEE BPeMS UMeeT rnobanbHbln xapakTep. Be-
COMbI BKNaZ, B AA@HHbIA MPOLECC BHOCUT BO3POCLUNA,
3a nocnegHee BpeMsi, B CBA3UN C Pa3BUTUEM TENEKOM-
MYHUKALUMOHHBIX U KOMMbIOTEPHbIX TEXHOMOMMIA, ypo-
BEHb 3JIEKTPOMArHUTHbIX U3nydeHuii (9MU). LLinpokoe
1Cnonb3oBaHMe MOOUIbHbIX TenedoHos (MT) 1 nepco-
HaNbHbIX KOMMbIOTEPOB (IMK) He TONbKO 3HaYNTESIbHO
obneryaeT Hally X13Hb, HO 1 MOPOXOAET Psif, BOMPOCOB
1 npobnem, KoTopble TPEOYIOT faNbHENLLErO N3YYEHMS.
OKCnepuMeHTanbHblE JAHHbIE KaK OTEYECTBEHHbIX, TaK
1 3apybexHbIX uccnenoBaTenel CBUOETENbCTBYIOT O
BbICOKOM Ouonormnyeckon aktmpHoctn 3MW Bo Bcex
4aCTOTHbIX AnanasoHax [3, 5, 6, 8]. Npwn oTHOCUTENb-
HO BbICOKMX YPOBHSIX COBPEMEHHAsS TEOpus NPU3HaeT
TENNoBOM MexaHn3m Bo3aenctaus. MornoweHe MU
B TKaHsIX OpraHm3ma CBfI3aHO C npeobpas3oBaHUEM
3N1IEKTPOMArHUTHOM 3SHEPrumM B TensnoBylo. Ho 3ameT-
HbI HarpeB TKaHel BO3MOXEH JMLUb NPU AOCTATOYHO
BbICOKMX HanpsikeHHocTsax IMI — 6onee 10 MBT/cm2.
OpHako peakuunsi XMBbIX OPraHM3MOB PErncTpUpyeT-
csl npu 6osiee HU3KMUX UHTEHCUMBHOCTSAX MW, KoTopyio
Henb3s1 OOBbACHUTbL C 3HEPreTUYeckux no3vumin. Mpu
OTHOCUTENIbHO HN3KOM YpoBHE OMW NpuHATO roBOpUTL
06 HPOPMaLMOHHOM (HETEMIOBOM) BO3aeNCTBUM [4].

Mpn n3yvyeHnr BANSHNA Ha OPraHn3m AaHHbIX dak-
TOPOB B KOHTEKCTE BbILIECKA3aHHOro npeacTaBnseT
WHTEpeC HabnaeHVe 3a U3MEHEHWEM CUTHANIbHOIO
nokasarens obLmx Hecneunmduyecknx aganTaumoH-
Hbix peakuuii (HAPQO) — nenkoumtapHoin ¢opmynbl
(Nd) [1]. NHTerpanbHbiM1 NokalaTensmu, afekBaTHO
xapaktepuayowmmn Tun HAPO aBAsiOTCSA NPOLEHTHOE
cogepXaHue CerMeHTosaepHbIX HENTPOMUIIOB U TNM-
doumnTOB, a Takxke MX COOTHOLLIEHUE.

LUenb uccnepoBaHua. VccnegoBaHue gUHaAMUKU
COOTHOLUEHUSS NUMOOLNTOB (/1) U CEerMeHTORAEePHbIX
HENTPOOUNOB (HC) NPN AENCTBUU 3NIEKTPOMArHUTHBIX
N3NY4YEHWUI OT NEPCOHANBHbIX KOMMbIOTEPOB 1 MOOUIIb-
HbIX TesiePOHOB.

OObekT U MeToAabl UccrepoBaHus. PabdoTta no
n3yyeHmio BansHMs OMU Ha curHanbHble nokasaTe-
nm HAPO BbinonHeHa Ha 75 nonoBO3penbix 6esbix

Kpbicax nuHun Buctap, maccon 185 — 210r, pa3genex-
HbIX Ha 3 akcnepuMeHTanbHble (1-9 —MT, 2-a - K, 3-9
— NK£MT) n 2 koHTponbHble rpynnbl (K1 1 K2). Bbige-
NeHne 2-i KoOHTponbHOW rpynnbl (K2) cBasaHo ¢ HMBe-
JINPOBKOW aencTeug rmnognHamum (F'd), T. K. npu opra-
Hu3aumn akcrnepmmeHTa ¢ MK X1UBOTHbIE NCMbITLIBAIN
[, BbI3BAHHYIO MOMELLEHNEM UX B NeHan n3 oprcrexkna
Ha BpeMs aKcnepumMeHTa. Beibop 6enbix KpbIC, kKak 06b-
€eKTa N3y4eHnst CBA3aH C BO3MOXHOCTbIO MOOENNPOBA-
HUS 3KCMEepUMEHTa, BbIOENEHNS KOHTPOJIbHbIX TPy
(4TO BOCTATOYHO C/IOXXHO BOCMPOU3BECTU B peasbHOM
XN3HW), GOPMUPOBAHUA OOHOPOLHbLIX FPynm. Tak xe
cnenyeT yuuTbiBaTh, YTO Y AAHHBIX XMBOTHbLIX BECbMA
XOPOLUO N3yHeHbl UBMEHEHUS, MPONCXOASALIME HA YPOB-
He PasfIMyHbIX CUCTEM OpraHu3ma npv AencTBun pas-
HbIX MO CBOEN NPUPOLE U UHTEHCUBHOCTUN (PaKTOPOB.

ONnTenbHOCTb 9KCNEPUMEHTAsNIbHOM YacTU B Kax-
noi rpynne coctaBuna 60 CyTOK. OKCNepUMEHTbI
NPOBOAMANCE €XEOHEBHO, aBTOMAaTM3MPOBAHO (MO-
OunbHble TenedoHbl U MEePCOHANbHbIE KOMIbIOTEPDI
BKJIIOYAINCb MO BPEMEHW COMNacHO 3a[aHHOM cxeme,
COOTBETCTBYIOLLEN paHee MpPOBEAEHHbIM 3NMOeMno-
JIOrn4ecknM mnccnenosanuam [7]) Kpbelc BHe akcnepu-
MEHTaIbHOr0 BPEMEHW COAePXanu B OObI4HbIX YCII0BU-
ax BMBapusa npu Temnepatype 18 — 22°C, npu 06bI4HOM
NULLEBOM paLMOHe U CTaHAAPTHOM OCBELLEHUN.

CopepxaHve XWBOTHbIX W 3KCNEPUMEHTbI MNpPO-
BOLAWMINCb COINACHO MNOJIOXKEHUN «EBPOMENCKON KOH-
BEHLMM O 3aluMTe MO3BOHOYHbIX XUBOTHbIX, KOTOPbIE
MCNONb3YIOTCH AJ11 9KCNEePUMEHTOB M OPYruUX Hayu-
HbIX uener» (Ctpaccoypr, 1985), «3aranbHUX eTUYHUX
MPVHUMNIB EKCNEPVMEHTIB HA TBapuHax», YTBEPXAEH-
HbIX MNepBbIM HaLMOHasbHBIM KOHIPEeCCOoM Mo 61noaTnke
(Knes, 2001).

3ab0p KPOBU OCYLLECTBIISNN PYKOBOACTBYSCb G1O-
9TUYECKMMU NPUHLMNAMU NMYTEM MyHKLUUM XBOCTOBOM
BeHbl Ha 1-e, 15-e, 30-e 1 60-e cyTku 1 npoBOaAUNN
o0wuii aHann3 B nabopatopun y4ebHO — Hay4YHO — fie-
yebHoro komnnekca 'Y «KpbiIMCkuii rocynapCTBEHHbIN
MeOVLMHCKMIA yHuBepcuTeT nm. C. N. TeoprmeBckoro».
Mpwn onpepenednn Tuna HAPO mncnonb3oBann Kpute-
puii onpeaeneHns Hecneundunyecknx aganTauOHHbIX
peakuum [1].

[MonyyeHHble pe3ynbTaTbl 00paboTaHbl CcTaTU-
CTU4ECKM C TMPOBEPKON BapPUALMOHHbBIX PSOOB Ha
HOPMasibHOCTb pacnpeneneHnss u UCMosb30BaHU-
€M napamMeTpUyecKux W HernapameTpuyeckux Me-
TOOOB CTaTUCTUMYECKUX pPacHeToB C MNPUMEHEHNEM
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Ta6Gnuua
U3mMeHeHne CoOoTHOLIEHUs JI/HC B Xoae
JKCnepunMeHTa
Mpynna CyTKM 9KCnepumeHTa
1-e 15-e
MT (n=15) | 2,18+0,09 0,93+0,03
p,,<0,001; p, ,=0,64;
p,,<0,001; p, <0,001
MK (n=15) |2,04+0,03 0,98+0,01
p,,<0,001; p, ,=0,42;
p,,=0,57;p,,<0,001; p,. 0,01
MK+MT 1,94+0,02 0,87+0,01
(n=15) p,,<0,01; p,,<0,001; p, . <0,001
K1(n=15) | 1,84+0,08 2,34+0,06
P, ;=0,32
K2(n=15) | 2,67+0,03 2,72+0,08
p,,=0,68;p,,=0,73

MpumeyaHue: * — COOTHOLLEHME J1/HC B YC/TIOBHbIX BGannax.
npunoxenmsa Excel v NUMUEH3MOHHOrO MNPUKIAOAHOrO

naketa MedStat.

PesynbTaThl MCCNe[0BaHUA U NX 06CYXAeHne.
Mokazatenn nenkounTapHo GOPMYynbl B KOHTPOJIb-
HbIX rpynnax B XOA4e BCEero 3KcrnepumeHTa ocTaBa-
nmcb B Npeaenax Grusnonormieckomn HopmMel, a UMEHHO
1,84+0,08 — 2,67+0,03, 4TO COOTBETCTBYET peakuu-
M aKTMBALMN N TPEHUPOBKN. B aKCneprMeHTanbHbIX
rpynnax OOCTOBEPHbIE U3MEHEHUS MOSIBUAUCHL Ha 15
cyTku (Tadn.).

Takum obpasom, k 15-m cytkam nokasarenu HAPO
B OMbITHbIX Trpynnax COOTBETCTBOBAIN pPeakunsm
cTpecca M OOCTOBEPHO OTIMYANUChL OT mokasaTtenen
KOHTPOJIbHbIX FPymMmM.

B panbHelwem, Ha 30-e n 60-e CyTkM B OMbITHbIX
rpynnax yMeHbLIMIOCb M abCoNOTHOE COoAepXaHue
nenkouuToB nepudepunyeckor Kkposu. Npu aTom pas-
HMLUA MEXAY UCXOOHbIM M KOHEYHbIM 3HAYEeHUSMU MO-
Kasarenen cooep>XxaHus NenKouMTOB B OMbITHbLIX FPYM-
nax 6bina goctoBepHo Gonbwe (p<0,5 — p<0,001),
4eM B KOHTpoe. YUnTbiBasi, YTO UCXOAHbIE NoKasaTenm
B Fpynmnax COOTBETCTBOBAIM FPaHMLAM HOPMbI, AOCTO-
BEPHOE CHMXEHME YPOBHS NIENKOLMTOB Y NOAOMbITHBLIX
XXMBOTHbIX B NEPUNOM, 3KCNEPUMEHTA, FOBOPUT O XPOHU-
4eCKOM TeYeHUn npoLecca.

OOGHapyXeHHbIA B OaHHbIA Nepuon, MOHOLMTO3
(>10%) n noBblleHME coOepXaHUs 303MHODUIOB
(>5-7%) Moryt cBMOETENbCTBOBATbL O Mepexone
CTPECCOBLIX peakuuii Ha 6onee HMU3kWe, Hebnaronpu-
ATHblE YPOBHW PEakTMBHOCTU N BO3MOXHOM CpbIBE
aganTtauum K AencTByoLeMy dakTopy.

BbiBOAbI.

1. BMW nepcoHasnbHbIX KOMMbLIOTEPOB N MOOUb-
HbIX TenedoHOB MOTEHUMPYIOT [O0CTOBEpPHblE (OT
p<0,01 po p<0,001) N3MEHEHMS B NENKOLUTAPHON
dopmyne KPpoBU NOAOMbITHbIX XXUBOTHbIX.

2. XpoHunyeckoe AeCcTBNE SNEKTPOMArHUTHbIX U3-
JIy4EHUI NPMBOAUT K Nepexony CTPECCOBbIX peakuui
Ha 6onee HU3KMEe YPOBHU, YTO B CBOIO OYepeab MOXET
roBOpPUTb O BO3HMKHOBEHUW Oe3ajanTaunm n nepexo-
e opraHvMama B COCTOsIHME NpendbonesHu.

MepcnekTuBbl panbHEAWNX WUCCef0BaHUMN.
JanbHenwmne uccnenoBaHUs BO3OENCTBUA HUSKOUH-
TEHCUBHbIX 3JIEKTPOMArHMUTHbIX (akTOPOB Ha apar-
TaLUMOHHbIE MpoLecChbl B BUOcCUCTEMax HanpaBieHbl
Ha BbiIBNEeHNE OUMOXUMUYECKUX N MOPDONOrNYecKnx
COBUIOB.
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HU3bKOIHTEHCUBHE EJIEKTPOMAIHITHE BUMPOMIHIOBAHHA 3MIHIOE€ MEPEBII HECNELUMN-

DIMHUX ABANTALIAHUX PEAKLLIA

Pu6anko C. 10., AweHko C. I., PomaHeHko . T., MunyHcbka O. A.
Pesiome. BYBYEHO BMIMB €NEKTPOMArHiTHMX BUIMPOMIHIOBaHb MEPCOHANIbHUX KOMM’OTEPIB i MOOINbHMX

TenedoHiB Ha NPOTAroM HecneundivHMX aganTalinHNX peakLin y LWypiB 3 BAKOPUCTAHHAM NIeNKoUMTapHOi dopmy-
1 KpOBi. BUSBNEHO BUHMKHEHHS CTPECOBUX PeakLin Ha Ao po3rnsaHyTUX GpakTopiB B EKCNEPUMEHTANIbHUX rpynax
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Yy NOPIBHSIHHI 3 MOKa3HMKaMu B KOHTPOsbHUX (P < 0,01 — p < 0,001). Mpwu xpoHiYHOMY BMAMBI CTPECOBI peakuji ne-
pexoasTb Ha BiNbLI HU3bKi PiIBHI 3 MOX/IMBUM PO3BUTKOM Ae3aaanTaLlii.
Knio4oBi cnoBa: KpoB, NePCoOHanbHUIA KOMN'tOTEP, MOBINbHUI TeNedoH, eNeKTPOMarHiTHe BUNPOMIHIOBaHHS.
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HUSKOUHTEHCUBHOE 3JIEKTPOMATHUTHOE U3JTYYEHUE USMEHSAET TEMEHUE HECNEUUDU-
YECKUX AOANTALMOHHBIX PEAKLIUIA

Pbi6anko C. 0., AweHko C. I., PomaHeHko WU. T., MunyHckas O. A.

Pe3iome. VI3y4eHO BNVSHNE 9NIEKTPOMArHUTHBIX N3NYYEHN MEPCOHANbHbIX KOMMbIOTEPOB 1 MOOUIIBbHBIX Te-
nedOHOB Ha TevyeHne Hecrneunpuniecknx aganTauyoOHHbIX Peakunii y KpbiC C MCMNONb30BaHMEM JIEMKOLUTAPHOM
dopmynbl kpoBu. OB6HapPYXeHO BOSHMKHOBEHME CTPECCOBLIX peakL1ii Ha ENCTBUE pacCcMaTpuBaeMbIX GakTopoB
B 9KCMEPVMEHTAsIbHbIX FPynnax B CPaBHEHUM C Noka3aTensMu B KOHTPONbHbIX (p<0,01 — p<0,001). Mpwn xpo-
HMYECKOM BO3AENCTBUM CTPECCOBbIE peakuun nepexonaT Ha 6osiee HM3KMUE YPOBHM C BO3MOXHbLIM Pa3BUTUEM
fesagjanrauun.

KnioueBble ciioBa: KpOBb, MEPCOHANbHbIN KOMMbIOTEP, MOBUbHBIN TeNedOoH, 3NeKTPOMarHUTHOE N3JydYeHune.
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Low-Intensity Electromagnetic Radiation Nonspecifically Alters the Adaptive Pseudoreactions

Rybalko S. Y., Yashchenko S. G., Romanenko l. G., Pilunskaya O. A.

Abstract. Environmental pollution is now a global character. Significant contribution to this process brings an
increased level of electromagnetic radiation (EMR). This is due to the development of communication and computer
technologies. Widespread use of mobile phones (MP) and personal computers (PC) not only facilitates our lives, but
also raises a number of questions and concerns. Experimental data, both domestic and foreign researchers suggest
the high biological activity of EMR in all frequency bands. At relatively high levels of modern theory recognizes the
thermal mechanism of action. EMR absorption in body tissues due to the conversion of electromagnetic energy into
heat. But noticeable heating of tissues is possible only when a sufficiently high voltage EMR — more than 10 mW/
cm?. However, the response of living organisms recorded at lower intensities EMR can not be explained with the
energy positions. At a relatively low level EMR, it is acceptable to speak about information (nonthermal) exposure.

When studying the influence of these factors on the organism it is of interest to observe the change in the
signal indicator of general nonspecific adaptive reactions (NAR) — leukocyte (l). Integral indicators, adequately
characterizing the type of NAR is the percentage of lymphocytes (l) and segmented neutrophils (ns), and their ratio
(I/ns).

Analysis of the influence of electromagnetic radiation on the integral indicator NARO performed on 75 adult white
Wistar rats, weighing 185 — 210g, divided into three experimental (1- | -MP, 2nd — PC 3rd - PC+MP) and 2 control
groups. Isolation of the 2nd control group (C2) associated with leveling action inactivity (l), as the organization of
the experiment the animals were tested with PC | caused by placing them in a pencil case made of plexiglass on
the experiment. The duration of each experimental group was 60 days. Experiments were carried out daily and
automated: mobile phones and personal computers included time in a desired pattern. Experimental rats is time
contained in ordinary conditions at a temperature of 18 — 22°C, under normal diet and standard lighting.

Blood sampling was performed by puncture of the tail vein on the 1st, 15th, 30th and 60th day. The results
obtained were processed statistically checking variational series normality. Used parametric and nonparametric
methods of statistical calculations using Excel and license application packet MedStat.

Ratio I/ns in the control groups during the experiment remained within the physiological range (1,84+0,08 -
2,67+0,03). This corresponds to the reactions of activation and training. In the experimental groups, significant
changes have appeared on day 15. By group: MP - 0,93+0,03; PC - 0,98+0,01; PCxMP - 0,87+0,01, which
corresponds to stress reactions.

Later, on the 30th and the 60th day in the experimental groups absolute content of peripheral blood leukocytes
decreased. The difference between the initial and final values of indicators of the content of leukocytes in the
experimental groups was significantly higher (p < 0. 5 — p<0. 001) than in the control. Discovered in the period
monocytosis (>10%) and elevated levels of eosinophils (>5 — 7% %) suggests possible disruption to existing
adaptation factor.

Thus EMR personal computers and mobile phones potentiate significant changesin blood leucocyte experimental
animals. Chronic effects of electromagnetic radiation leads to a transition of stress reactions at lower levels, which
in turn can talk about the emergence of maladaptation and move the body into a state of pre-existing disease.

Key words: blood, personal computer, mobile phone, electromagnetic radiation.
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