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(IIpedcmasaeno axademurom HAH Yrpaunow B. @. Hexyrom)

Llocaiodoiceno 6nau6 SUNPOMIHIOBAHHA CMAHIAPMHOT MOJdeni MODIALHO20 Mmeaedony Ha ParHit
embpionasvhuli podsumor nepeneais. Ceioice 3anaidnene nepeneaune AtYue onpomMiHIo8anl ne-
pioduuro npomszom 080T 016 Ao iHKkybawit ma Ha nepwy o6y THKYOaUTE MOOTALHUM MeAePHOHOM
y pestcumi ompumanna 03sinka (Motorola W320, GSM 850 My, SAR 0,75 Bm/¥e, inmencus-
HICMb PadioBUNPOMIHIOBAHHA HG NOBEPTHT AUUA H—15 M%Bm/C.MQ, 3a2aAHULT YAC ONPOMIHEHHA
20 200). Mixpockonivnui anania 40-200unnux emOpionie noka3as, wo emopiont onpPoMIHEHUT
2pyn He BIOPI3BHANUCA ICMOMHO 610 KOHMPOAIO 34 KIALKICMIO Nap Jupepenyitiosanur comimie.
Y mot orce wac emOPiOHY ONPOMIHEHUT 2PYN MAAU OladbUE AHOMAATT DO3BUMEKY. Y3azasvHent
dani deox excnepumenmis suasuau cmamucmuuro docmosipre (p < 0,05) spocmanna aro-
Manil possumky ceped onpominerur embpionis (33,33%) nopisharno 3 xowmposem (9,68%).
Biavwicms anomaniti po3sumxy onpoMiHEHULT eEMOPIOHIE NPOABAAIUCS 6 0edPOPMaULi NePUUT
nap comimie. Taxux aHomaniti He CNOCMepPi2arocsa 6 emMbPioHi8 KOHMPOALHUL 2PYN.

B Teuenune nocnennux mecsaTuiieTuil ypoBeHb aHTPOIIOTEHHOIO HEMOHM3UPYIOIIETO IJIEKTPOMAar-
HuTHOrO m3Jydenust (YMIU) upessbruaiino ysesnunics. HTeHCHBHOE pa3BUTHE HOBBIX TEXHO-
JIOTHIi [IPUBEJIO K TOMY, UTO aHTpororenHoe dMU cTaHOBUTCS 9KOJOTMIECKN 3HATUMBIM (DAKTO-
POM, MOTEHITUAJBbHBIE PUCKHA KOTOPOIO JJIsi 3JI0POBbs U€JIOBEKA U COCTOSTHUS OMOChEPDI TOTIKHBI
aHAJU3UPOBATHCSI CAMBIM TIATEJBHBIM 0bpasoM. MMernHo nmostomy ¢ 1996 r. Beemupnast Opra-
HU3aIns 3/PABOOXPAHEHUs Npu3Haja HenoHusupyoiee MU onauM 3 GaxkTOpOB PUCKA s
3JI0POBbsl UEJIOBEKA W Hadaja PEAJM3AINI0 IMIUPOKOMACIITAOHOIO MEXKYHAPOIHOTO “DJIEKTPO-
MarHUTHOTO IPOEKTa .

OHUM 13 MOITHBIX UCTOYHIUKOB DMU B mocsieiHme J1Ba, IECATUIIETHST CTAJIA CUCTEMbI MOOMITh-
HO¥ cBsi3u. OYeBUIHO, HU OJHO 3JEKTPOTEXHUUIECKOE YCTPOWCTBO HE BXOJMJIO B IIOBCEIHEBHYIO
JKU3Hb YeJI0OBEKa TaK ObICTPO U MIUPOKO, KAK CUCTEMbI MOOUJIBHOM cBsizu. OT 1mepBoOii KOMMEp-
4eCKOi ceTn MOOWIbHOI cBs3u B fmonum (1979 r.) 10 ceromHsniHero mOBCEMECTHOTO Pa3BUTHUS
cucTeM MOOUJIBHOM CBsI31, O0IIee YUCIIO MOJIh30BaTe/ el KOTOPBIX OIEHUBAETCS B 4 MJIP/L U€I0BEK,
IIPOIILJIO BCErO TPU JecATU/IeTus. KoauaecTBO MoJb30BaTeieii MOOMIBHON CBSI3bIO B PA3BUTHIX
cTpaHax OJIM3KO K HACBIIMEHWIO, [IPU 3TOM JIETH HAYUHAIOT MOJIb30BATHCS MOOUJIbHBIM Tejiedo-
HOM ¢ TpexJierHero Bospacta [1]. Ilapajokc 3akiodaercss B TOM, YTO IPU HENOCPECTBEHHOI
6JIM30CTH UCTOYHUKA U3jlydeHus (TpyOKu MOOUIBLHOTO TejedoHA) K MO3LY MOJb30BATE s, BO3-
MOXKHBIE DHOJIOTHYIECKUE TTOCTIE/ICTBUS SJIEKTPOMATHUTHOTO BO3JEHCTBUS, B 9ACTHOCTH JIOJITOCPO-
gnble 3PHEKThl 00/IyIeHNsI, TPAKTUIECKA He n3y4ueHbl. JlocTaTouHo cKa3aTh, 9TO COBPEMEHHBIE
crannapThl 6e3omacaoctr MU cucrem MOOMIIBHON CBsI3UM GA3UPYIOTCS UCKJIFOUUTEIBHO HA IPEI-
CTaBJIEHUSX O TeIjIoBoM neifcTeun DM Ha Ouosormdeckue cucreMbl. BmecTe ¢ TeM OrpOMHBIN
MaCCUB 9KCIIEPUMEHTAJIBHBIX JIAHHBIX 0 Ouosiornvieckux addexrax DM HEeTEI0BBIX NHTEHCUB-
HOCTell He MIPUHUMAETCsl BO BHUMaHUE. DTO 3HAUUT, 9TO IIPU BCEll IIMPOTe BHEJIPEHUs] TEXHOJIO-
ruu MOOMJIBHOIN CBSI3U BOIIPOCHI KOJIOIMIECKON OE30IIACHOCTHU JIAHHBIX CHCTEM BCE €Ie OCTAIOTCS
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OTKPBITBIMU. K coXKaIeHnIO, STUAEMIOIOTUIECKIE UCCIeI0OBAHNS IOC/IEIHIX JIET TOITBEPKIAIOT
CEepbe3HOCTH TOJ0OHOrO pona onaceHuit. Tak, nccjaegoBaHus MIBEJICKUX OHKOJIOTOB MTOKA3BIBAIOT
3HAYUTE/IHHOE BO3PACTAHUE PHUCKA Pa3BUTUsI HEKOTOPBLIX (POPM paka MO3ra IPHU JJIUTEIHHOM,
6osiee 10 Jier, mosib3oBaHUKM MOOWILHBIM TesiehoHOM (B 2-5 pa3 10 CPABHEHUIO ¢ KOHTPOJIb-
Hoii rpynmnoii) [1]. Kpome Toro, yckopenHoe passurue Ipyrux hopM paka ObLIO yCTAHOBJIEHO
U3PAMJIBCKUME UCCJIEJIOBATE/ISAME Y JIFOJIEl, YKUBYIIIUX B HEIIOCPEICTBEHHOM OJjin3ocTu Bo3Jie Oa-
30BBIX CTAHIMI MOOMJILHOI cBsA3M [2]. YXy/ienue psijia cyObeKTUBHBIX [IOKA3aTeNeil COCTOSTHUST
3/10pOBbsl (roJI0BHAsI 6OJIb, TOJOBOKPYKEHUE, YIIAaJIO0K CUJI) OBbLIO OTMEYeHO Y JIOfIell, KUBYIIUX
B Herocpe icTBeHHoi 6m3octn (110 300-400 M) or 6a30BBIX CTaHIUil MOOHIBLHOM CBsi3U [3].

DUUAEMUOJIOTUIECKIE HUCCJIEIOBAHNST YKA3BIBAIOT Ha 3HAYUMOCTH JIOJITOCPOUYHBIX BJIMSTHHI
OMU cucrem MOOMIIBHOI CBSA3U JIJIsi IPOSIBJICHUS] HETATUBHBIX BO3/IEHCTBHUII HA COCTOSTHUE 30PO-
Bbs UeJI0OBEKA. BMecTe ¢ TeM HEKOTOPBIE MOJIE/IbHBIE UCCACI0BAHMS JEMOHCTPUPYIOT BBIPAYKEHHOE
HeratupHoe sieficreue YMU MoOUIBbHBIX TejeDOHOB HA OMOJIOIMIECKUE CUCTEMBI JIaXKe IPU Kpa-
TKOCPOYIHOM BO3xeiicTBuu. Tak, nccienoBanus B HamumonaabHOM IIeHTPE PenpoayKTUBHON Me-
munuabl (Kimenens, CIIA) BIsiBIIIN, 9TO OJHOYACOBOE BO3JEHCTBUE U3JIyU€HUs CTAHJIAPTHOI
MOJeIu MOOMJIBHOTO TestedboHa Ha 00Pa3Iibl CIIEPMbBI 9€JI0BEKA MPUBOIUIIO K JIOCTOBEPHOMY CHU-
JKEHUIO TIOJ[BUZKHOCTU CIIEPMHUEB U BO3DACTAHUIO YPOBHsI aKTUBHBIX (POPM KUCJIOpPOja B HEUX [4].
BermenpuBeientbie faHHBIE CBUJIETEIBCTBYIOT 00 OCTPON HEOOXOIAMMOCTH TINATEIBHON BCECTO-
POHHEI! OIIEHKH BO3MOYKHBIX OHOTOrmdecKux 3pdeKTOB U3/IyIeHns CUCTEM COBPEMEHHON MOOU/Th-
HOI1 CBI3U, B TOM YHCJIE U €0 BEPOSTHBIX HETATHUBHBIX BO3/EHCTBUII HA 3I0POBBE YEIOBEKA.

[To mMHOrMM TpUYMHAM PA3BUBAIONINNCT SMOPUOH IITHUILI SIBJISETCA IPE3BBIYANHO yIOOHOM
MOJIEJIBIO JIJIsI OIEHKU TOTEHIUAJIbHBIX PUCKOB DM HeTemmoBbix mHTEeHCHBHOCTEH. Panee Mbr
YCIIENITHO MCIIOJIb30BAJIN 3TY IKCIEPUMEHTAJILHYIO MOJIEJIb JJId N3y YeHus: Onosiorudeckoii ahdek-
TUBHOCTU HU3KOMHTEHCHBHOIO U3JIydeHUsl Ja3epoB [5].

B uccienopanun 6uosiorndeckux sdpdekros MU MobuibHOro resedona HaMu ObLIM KCIIO b
30BaHbI CBEXKHUE OILJIOI0TBOPEeHHbIe Tepeneunble siina (Coturnix Coturnix). [Tposeeno jpa ana-
JIOTUYHBIX dKCIIepuMenTa. i Kaxk1oro sxciepuMerTa (bOPMUPOBAIN IPYIIIB-AHATOTH NHKYOa-
[IUOHHBIX SIUII, cOAJAHCUPOBAHHBIE TI0 BCEM OCHOBHBIM HapamerpaM. O HY IPYIILY SHIl 00JIy Yajiu
[IPU TIOMOIIYM CTAHJIAPTHON MOJEn MOOMJIBHOIO TejiepOHA B IMO3UIUHU JO3BOHA, B TO BPEMs KaK
BTOpast, HEODJIyUeHHasT TPYIIA ST, CJIy»Kuyia KoHTpojeM. OOy YeHHbIe U KOHTPOJIbHBIE I'PYIIIIbI
SIAIl HAXO/IMJINCh B aHAJIOTMYHBIX YCJIOBHUSAX HA MPOTSZKEHUH BCEIO IKCIEPUMEHTA, 38 MCKJIIOUe-
HUEM IIPOIEAYPhl OOy IeHUS.

B kadecrBe mcrounnka DM umcnosib3oBam CTAaHIAPTHYIO MOJIEIb MOODUJIBHOTO TejiedoHA
(Motorola W320, GSM 850 MTI'n). Vaenbnasi MoiHoCTh Horsomienust (specific absorption rate,
SAR) st lasHON MOJIesn coriacHo racnopty cocraisier 0,75 Br/Kr, aro npuMepHo B JiBa pa3a
MEHBIIIE JOITYCTUMON HOPMBI JJisT MOOUJIHLHBIX TeIe(POHOB COIJIACHO COBPEMEHHDBIM MEXK Iy HAPOI-
HbIM crasgapram [6]. Obaydyenne HHKYOAIMOHHBIX SIUI] TIPOBOJMJIN B HEIIOCPEICTBEHHOM 6JIn30-
cru TejedoHa OT MOBEPXHOCTH HUHKYOAIMOHHDLIX snll. MoOuabHBI TesiedpoH ObLIT PaCIOIOKEH
HA IJIACTMKOBOW ITOJICTABKE HAJI MOBEPXHOCTHIO MHKYOAITMOHHBIX SIUIl, PACCTOSIHUE OT AHTEHHBI
TesiepOHA 10 MOBEPXHOCTH SIUIL COCTABJIsLIO TpuMepHO oT 1 10 3 cMm. B reuenune obsydyenust Teie-
¢doH aKTUBU3UPOBAJICI 3BOHKOM Ha, HEr'O IIPU IIOMOIIU KOMIIBIOTEPHOU CHCTEMBbI. Bpemst KaxK10ro
3BOHKA, (JI03BOHA) COCTABJIAIO TpuMepHO 10 ¢, MHTEpBaJ MEXKJy 3BOHKAMH COCTABJSI 3-5H C.
ditna ombITHBIX Ipyni obsaydain 10-kpaTHo MO 2 U B TeYeHUE JIBYX CYTOK Iepe] MHKYyOarueit
(Ipu KOMHATHOIi TeMmIieparype) U B TeYeHHe IEPBbIX CyTOK uHKybaruu (6 pa3 j0 uHKyOarmn
u 4 pasa Bo Bpems nakybain). Muarencusaocts MU MobuibHOrO TesiedoHa N3Mepsiin ¢ HOMO-
b0 u3Mepuresisi paguodactorHoro usiaydenus: “RF Field Strength Meter” (Anbdanab, CIIA).
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MaTencnBHOCTD M3/IyYeHUs UCIIOJIBL30BAHHON MOJe/ I TeiedOoHa B PEKUME TO3BOHA COCTABJISIIA
15 MKBT/CM2 B HEIOCPEJCTBEHHOU O/iM30cTH OT aHTeHHBI TejedoHa. Ha moepxHocTH 00JIy-
YaeMbIX SIUI UHTEHCUBHOCTD M3J/IyY€HHUSI B 3aBUCUMOCTHA OT PACCTOSHUS 10 AHTEHHBI TejaedOoHa
cocraisia ot 5 10 15 MxBr/ ev?. KonnmdecTBo MHKYOGAIMOHHBIX AL B 0Oy YeHHbIX IPYIIIAX
JITMATHPOBAJIOCH IOy Y€HUEM JAHHOTO YPOBHSI MHTEHCUBHOCTHU. ¥ POBEHb (DOHOBOT'O PaIUOU3IIY-
vyenusi B jraboparopun cocrasisi 0,003 MmxBr/ em?.

Uuky6anuio stun nposojuan B jaboparopuaom unkydarope RXo (Uyna Bucra, CIIIA) npu
COOJTIOJIEHNY CTAHIAPTHBIX YCJIOBUM MHKYOAIIY MepereTuHbIX stull. OOy IeHHY 0 1 KOHTPOJIbHYIO
CPYIIIIbI SIUIl UHKYOUPOBAJIM OJJHOBPEMEHHO B OJHOM WHKYyOarope Ha paccrosauu 20 M OJiHA OT
IPYTOil, SKpaHUPOBAB UX II0 MIEPUMETPY AJIOMUHUEBOH (DOJILIOM.

[Toce 40 u mHKyOAIUU TPOIECC PA3BUTUS SMOPHOHOB IIPEPHIBAIN M IPOBOJUIN AHAJINS.
Kaxnoe nnkybanmonnoe siiiio BCKPBIBAJIN U SMOPUOH C 2KEJITKOM MepeHOCHn B JamKy [lerpu.
OMOpPUOH Ha YKEJITOUHOI MeMOpaHe M3BJICKAJIM C IIOMOIIBIO KOJIEI (DUIBTPOBAJIBLHOM OyMaru Kaxk
ornmcano paree [5]. DMOpuoHbI oTMBbIBaM B cTaHgapTHOM (ocdarnom 6ydepe u durcuposasu
B 10% pacreope dpopmainaa. MUKPOCKOIMYECKUI aHaIM3 BBIIIOJIHSIIA ¢ TIOMOIIBIO CTEPEOMUKPO-
ckona Wild M8 ¢ Cool SNAP CCD kamepoii. AHayn3 nzobpaskeHust 3MOPUOHOB ITPOBOJIMIIN C 10~
Mornpio nporpammbl Image-Pro Plus 5.1 (Media Cybernetics). B kagecTBe 0cHOBHOrO HOKa3aTeist
WHTEHCUBHOCTHU PA3BUTHUsI SMOPUOHOB MbI UCIIOJIB30BAJIH KOJUIECTBO Hap JAuddepeHInPpOBAHHBIX
COMUTOB, TaK KaK 9TOT UHJEKC O0bEKTHBHO OTPAXKAET MHTEHCUBHOCTD PAHHEIO SMOPUOHAILHOTO
pasBurTust nruibl [7|. Bece sMOGpronbl ObLIM OlleHEHbI Ha Hajmdre aHoMasunii. K aHomasibHO ciia-
6opa3BUTLIM OTHOCK/IK 3MOpuoHLL, Ha 30% u GoJiee OTCTAIOIINE OT CPEJHUX KOHTPOJILHBLIX IIOKa-
3aTesiell 1o KOJIMIecTBy nap JudepeHinpoBaHHbIX COMUTOB. J{OCTOBEPHOCTD PA3HUIIBI MEXK LY
rpyimaMu orneHuBasu 1o kpurepuio CrbiogenTta (1yist KoaudecTsa nap auddepeHImpoBaHHbIX
comuToB) u kpureputo Puiepa (zy1si TPOIEHTA AHOMAJIHIA).

B nepBom skcniepumente 40-1acoBbie SMOPUOHBI KOHTPOJILHON TPy bl uMenn 12—14 map aud-
dbepennupoBantbix coMmuToB (Tabst. 1). Y 5MOPHOHOB HAOJIIONAJIN YETKO BbIparKeHHbIE TPU IMep-
BUYHBIX MO3IOBBIX I1y3bIPbKa (BE3UKYJIbI), HEfipoMepsl 3ajHero Mosra, cepaie (puc. 1, a). Y am-
OpHOHOB O0JIyYEeHHON TPYIIIIBI CPEJIHEE KOJIMIECTBO Hap Aud@epeHIInPpOBAHHBIX COMUTOB OBLIO
HE3HAYUTETHLHO MeHbIle, ueM B KouTpose (Ha 9,7%). I'pynmna Obuia 3HaunTebHo 6osiee Bapua-
GesibHA 110 STOMY OKA3aTeN0 [0 CpaBHEHUIO ¢ KoHTposieM (cm. Tabu. 1). Ilpu srom y 38,39%
00s1ydeHHBIX DM 9MOpUOHOB HAOJIIOIAINCH AHOMAJIUU, KOTOPBIE 3aKJII0YAINCh B OTCTABAHUN
B pazsurun (cragun 6-10 nap quddepeHInpoBaHHbIX COMUTOB) M COIPOBOXKIAIUCEH JedopMa-
nueil nepBbIx nap coMuToB. Jledopmaliun BEIpaXKaMCh B M3MEHEHUU HOPMAJILHOW OPUEHTAIINN

Tabauya 1. Bnusaune nznydenns MoOmibHOro TeaedoHa Ha pa3BuTtue 40-9aCcOBBIX MEPENETUHBIX IMOPUOHOB

HoxasaTens KouTposbHbIe rpymmb OO6J1yyeHHbBIE TPYIIITBI
1 2 1 2

Konn4aecTBo 0110/10TBOPEHHBIX SIUIL, IIIT. 14 17 8 13
KosmmaecTBo nap comutoB (npeiesin), mT. 12-14 10-14 6-15 9-15
Kosmaecrso nap comuros (M + m), mr. 13,15+ 0,19 13,0 £ 0,27 11,88+ 1,06 12,77 +0,48
KosmyecTso anomaswmii, mr. 1 2 3 4
IIpouenT anomaJimit 7,14 11,76 38,39 30,77
Kosmmuecrso nap comuros (M +m), e | 13,07 £ 0,17 12,43 £0,49
IIpoleHT aHoMaJImi ' 9,68 33,33"

JrO6ume MTOKA3aTEJIN 0 JIBYM KOHTPOJIBHBIM MJIM OOJIYI€HHBIM TPYIIIaM.
*p < 0,05 HO CPABHEHHIO C KOHTPOJIEM.
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Puc. 1. Mukpodoro 40-9acoBbIx nepeneamabx SMO6proHOB (X 25, BUJL CHU3Y ): @ — SMOPUOH KOHTPOJIBHON TPYTIIIBI,

Buynbl 14 nap auddepeHupoBaHHbIX COMUTOB, TPU NEPBUYHBIX MO3TOBBLIX IIy3bIPbKA, 3aJHUNA MO3T, XOPOIIO
pa3BUTBIE CEPJIE U COCYbl; 6 — 3MOpUOH, obsydenHbiit DMU MobuibHOTO TesnedoHa, epBas U BTOpasl Mmapbl
COMUTOB 1e(DOPMUPOBAHBI, HEPBHAS TPYOKa NCKPUBJIEHA, [IEPBUYHBIE MO3TOBbIE ITY3bIPHKH, 38 THUI MO3T U CEP/IIIe
Pa3BUTHI cJ1ab0

U Pa3sMepOB NEPBBIX I1ap COMUTOB U MCKPHUBJIEHUN HEPBHON TpyOKu (cM. puc. 1, 6). B KoHTpOIIb-
HOI1 IpyTIie OTMeYeH OuH ciryvail anomasuu passutus (7,14%), BbIpasuBLIMIiCs B 3HAYUTETHLHOM
OTCTABaHUU POCTa IMOPUOHA (CTajusl KPAHUAJILHON CKIIAJIKH).

Bo BrOopom skcnepumenTe KoaudecTBO AuddepeHIInPOBAHHBIX AP COMUTOB Y 40-9acoBbIX
SMOPUOHOB KOHTPOJILHON 1 OOJIyIeHHON TPyIIl ObLIO OJM3KO K 9TOMY IIOKA3aTE/I0 ¥ SMOPHOHOB
KOHTPOJIBHO# TPYIIIIBI IIEPBOTO KCIlepuMeHTa. Bmecte ¢ TeM B rpyiiie 001y YeHHBIX SMOPUOHOB,
KaK W B TIEPBOM 3KCIEpUMEHTE, HaOJI0MaIach 3HAYNTEILHO OOBINAas BApUabEIbHOCTh CTa Ml
pa3BuTHsi SMOPUOHOB, YeM B KoHTpoJsie (cM. Tabi. 1). Takyke Kak U B MepBOM 3SKCIIEPUMEHTE,
rpyIia 00/IydeHHbIX SMOPHOHOB UMeJia OOJIBIINN POIEHT aHOMAJUN PA3BUTHUS, YeM KOHTPOJIb-
Has rpynma. Tak, B 0OJlyIeHHON I'pyIine 3adUKCHIPOBAHO YEThIpE CJaydasl aHOMAJUU Pa3BUTHS
(30,77%). dpa u3 Hux ObLIM CBS3aHBI C OTCTABaHUEM pocTa 3MOproHOB (cragus 9 u 10 comuros),
JBa Apyrux — ¢ jgedopMaliyeii mepBbiX nap JudPepeHnnpOBAHHBIX COMUTOB, KaK W B IEPBOM
skcriepuMenTe. [Ipu sToMm B mocsieineM ciiydae He HAO/IIOMAI0Ch OTCTABAHUS B PA3BUTUU SMOPUO-
HoB (13 m 14 map ;uddepeHInpPOBaHHBIX COMUTOB).

Anayims 0b6OBIEHHBIX JIAHHBIX 00OMX YKCIIEPUMEHTOB OOGHAPY KU CTATUCTHIECKHU JTOCTOBEP-
HOE€ IIPEBBIIIEHNE KOJIMIeCTBa aHOMAaJIHH pa3BuTust cpeau 40-1acoBBIX SMOPUOHOB, ITOIBEPTIITAXCS
nepuounaeckomy obsydenuo IMIU mobuibHoro renedona (cm. tabu. 1). Hamun nanubie koppe-
JINPYIOT C Pe3yJibTaTaMU JIPYTUX HCCJIeI0BaHUil, BBISBUBIINX, 9TO O0JIydYeHHe HHKYOAIIMOHHBIX
SIUTL IITUIBI U3JIy YeHIEeM MOOHUJIbHBIX Tesie(hOHOB BO BpeMsl MHKYOAIIMY PE3KO yBEJIUIUBAECT CMEp-
THOCTH SMOpUOHOB. Tak, ormedeHo (8|, 4To Hpu MOCTOSHHOM OOJIyUYEHUN MHKYOAIMOHHBIX Ky-
PUHBIX SIUI] B T€UEHUE BCEro IepHojia MHKYOAIMU CTAHIAPTHON MOJE/bI0 MOOMIBHOTO Tejiedo-
Ha (GSM) sm6puoHaIbHAs CMEPTHOCTH MOBBINIAIACH 10 77% npu cMepTHOCTH B KOHTpOJe 16%.
B npyrom uccsienosanuu |9] nocrosinaoe 06JyueHne MHKYOAIMOHHBIX KYPUHBIX SIUI BO BDEMsl UH-
Kybaruu MmoouibHbIM Teedonom (SAGEM 900 MHz type) npuBesio K BO3pacTaHuio SMOPHOHAJ b
Hoit emepraoctn 110 31,3% no cpasrenmio ¢ 15,3% B mnane6o rpymme u ¢ 0,0-1,8% B KonTpOJIE.
Jake obsyveHre MHKYOAIIMOHHBIX KYPUHBIX SIUI] JIBAXK/IbI B JIEHD 110 [TOJIIACA B T€UEHUE EPBbIX
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JHel mHKyOanuy craHaapTHbIM MobmibHbIM Tesedonom (900 MI'n, SAR 0,37 Br/kr) yBesnun-
BaJI0 cMepTHOCTD dMOpronoB ¢ 0% B KoHTpOJIE 110 77,78% B 06ay4enHoit rpynne [10]. TTono6ubrit
yrueraiomuit 3pdexkT paguonsIydeHns Ha IMOPHOHAILHOE PAa3BUTHE Kyp paHee ObLI yCTAHOB-
Jjier [11] npu ucnosnb3oBanuu reHepaTopa pajuonsiydenus (dacrora ussiaydenus 428 MI'n, SAR
3,1-47 MBT/Kr) 7151 TOCTOAHHOTO 06Ty IeHUsT SMOPUOHOB BO BpeMsi nHKybarwn. [1pn srom cmepr-
HOCTBH 3MOPUOHOB B 00jydeHHOi Tpytie cocrasuia 60% npu cmepraoctu B KoHTpose 15.8%.
Kpowme Toro, dpyHKInoHAIbHBIE aHOMAJMU HAOMIOAAINCh Y 89% BBIBEJEHHOIO MOJIOJHSAKA W3
00JIy9eHHBIX SIWI[ U HEe OTMEYAJIUCh B KOHTPOJIE.

[Tokazano [10], 94T0 cMEPTHOCTH KyPHUHBIX SMOPHOHOB 3aBUCHUT OT MJIOTHOCTH SHEPIUU PaHO-
M3JIy9YeHNs] U BpEMEHHU BO3JefcTBHs. B HAIIMX 3KCIEPUMEHTaX M3MEHEHUE IJIOTHOCTU MOIHOC-
T MU, masaiomero Ha MOBEPXHOCTH HHKYGAIMOHHBIX SIHII, COCTABISIO oT 5 10 15 MxBr/cnm?
B 3aBUCHUMOCTH OT PaCIOJIOXKeHus stifria. Mbl ipemoiaraeM, 9To 60oJiee BBICOKasi BapuabelbHOCTh
CTa/Uil pa3BUTHS Y SMOPUOHOB U3 00/yueHHbIX DMU sui| MmoxkeT OBITH CBsi3aHa ¢ U3MEHEHHEM
YPOBHSI 00JTy YeHNST OTIEJIbHBIX STUIT. B 9KCIIepUMEHTaX MbI UCIIOJIb30BAJIM CPABHUTEILHO JIJTHTE b
Hble ceaHChl BozzelicTus DMU mobuabHOrO Tesedona Ha SMOpUOHBL (110 2 9), HO HEGOJIBIIOE
obree Bpemsi BozzeiicTBust (20 1) 10 CPABHEHUIO C IPAKTUYECKUM HCIOIb30BAHUEM MOOUIBHOIO
TesieOHa YeJIOBEKOM. B X0jie 9KCIEPUMEHTOB MbI HE MPOBEPSJIA U3MEHEHHE TEeMIIEPATYPhl UH-
KyOAIlMOHHBIX ST BO BPEMS 3JIEKTPOMATHUTHOTO BO3jeiicTBust, Tak Kak SAR wmcrmosb3oBanHom
Mojiesin TejiechboHa OBLI 3HAYUTENBHO HEXKE IIPEJEbHO JIOIMYCTHUMOIO U COTJIACHO MEXKJIyHApPOJ-
HBIM CcTaHgapTaM Oe3onacHocTu ypoBHs DM JaHHBI ypOBEHBb SHEPTUM PAIUOU3JIYUCHUS HE
OKa3bIBaeT TeIUIOBOIO BO3jeiicTBus Ha Ouosornyueckue TKaxu [6].

Ob6HapyKeHHOe HAMU CTATHCTUYECKU JIOCTOBEPHOE IOBBIIIEHUE YPOBHsSI AHOMAJIUN DAHHErO
SMOPHUOHAJILHOIO PA3BUTHsI IITUIILI 110 BO3IEHCTBIEM MaJbIX (HETEIIOBbIX) MHTEHCUBHOCTEN pa-
JIMOU3JIY Y€HUsI CTAHJIAPTHON MOJE/ I MOOMJIBHOTO TesiebOHA, OUEBUJIHO, OTHOCUTCS K PAJLY IKCIIE-
PUMEHTAJIBHBIX JAHHBIX, KOTOPbIE CTABSAT BOIIPOC O HEOOXOAUMOCTHU OoJiee TIIATETbHON OIEeHKH
BO3MOXKHBIX Ouosiorndeckux 3¢hdexroB HuskonnreHcusHoro (Heremnosoro) YMIU. Hackosbko
HaM M3BECTHO, HaMU 3aUKCHUPOBAHO HamboJiee paHHee IPOsIBJIEHNE aHOMAJUN 3MOPUOHAIBHO-
ro pazButus mocje Bozjeiicteust M. XapakrepHo, 9TO B DOJIBIIUHCTBE CAyYacB y ODJIyUeH-
HbIX 40-9acoBbIX SMOPUOHOB HAOJIIOIAINCH aHOMAMK (POPMUPOBaHUs MEPBBIX map juddepen-
[IMPOBAHHBIX COMHUTOB. V3BECTHO, UTO IMEPBBIE IISITh [TAP COMUTOB B IOCJIEAYIONEM IPUHUMAIOT
yuactue B (opMupoBaHun Kocreii depera [12|, KpoMe TOro, 9TH COMHUTBI BHOCST CBON BKJIA/L
B (DOpMHUPOBaHIE MBIIIIL ['OJIOBBI U Ied. 1103TOMy IpejicTaBisier HHTEPeC IPOCIEIUTh BO3MOXK-
HOE BJIUSTHUE WCIIOJIb30BAHHBIX PEXKUMOB 3JIEKTPOMATHUTHOTO BO3JEHCTBUsI Ha OoJjiee MO3IHUE
STAIBl SMOPUOHAJBHOI'O DPA3BUTHSI.

Cremyer OTMETUTD, 9TO MCCJIEIOBAHUS TTOCETHUX JIET B O0JIACTH 3JIEKTPOMATrHUTHON OHoJIo-
UU 3HAYUTEIHLHO PACIIUPUIA COBPEMEHHBIE ITPEJICTABIEHNS] O BO3MOXKHBIX MEXaHIU3MAaX OUOJIOrU-
YECKOT'0O JIeMCTBUST HEMOHU3UPYIONIEr0 HU3KOMHTEHCHBHOrO DM, B TOM uncse paguonsiydeHus
cucreM MOOMJIBHOI ¢Bsizu. Tak, BBISBJIEHO JOCTOBEPHOE IOBBINIEHNE YPOBHS MApKEPOB OKUC/IU-
TEJIHOT'O CTPECcca B OMOJOTMYECKUX TKAHAX IOCIE BO3JEHCTBUS PaUOU3JIydeHrsT MOOUIHHOTO
resiecpona (Hanpumep, [13]). VeranoBiieHa BO3MOKHOCTD 3HAUUTEIHLHOTO M3MEHEHUsT SKCIIPECCUN
OEJIKOB TEIIOBOTO IMOKA B OHOJIOTMIECKUX MOJEJISIX IIPU BO3IEHCTBUU PaHOU3JIy IeHUs] HETEIl-
JoBbIX mHTeHcuBHOCTEH [14|. Bosee Toro, maenrudunuposan DMU-uyBeTBUTEBHBIA CEMMEHT
JHK, koropslii coxpaHsii cBou cpoiicrBa npu tpaHcdeknuu [15]. Dru nanuble ybeauresabHO
CBUJIETEJIBCTBYIOT O HAJIMYUUA TOHKWUX, CIENU(PUIECKAX MEXAHU3MOB BOCIPHUATHUS KJIETKOW HU3-
KomHTeHCcHBHOrO DMMU paguoauanasona, 9YTo, B CBOIO OU€pelb, CTABUT BOIIPOC O HEOOXOIUMOCTHU
KOHIIENTYAJbHBIX M3MEHEHUI B MOJIX0/IaX K CTaHIapTaM 06e30MacHOCTH HenoHu3upyoiero 9MU,
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KOTOpBIE ceifaac 0a3upyTCs UCKIIFOUUTEILHO Ha KOHIEIINE TeIIoBoOro jeitcteus DM Ha 6mo-
JIOTUYIECKNE TKAHML.

HOﬂyquHbIe HaMH1 JaHHbIe COFJIacyIOTCH C peSyﬂbTaTaMH MHOTI'OYUCJIEHHBIX HCC.HG,ZLOB&HH?I
[TOCJIEHUX JIET, CTABSIIIUX BOIPOC O BO3MOXKHOCTHU BBIPAXKEHHOI'O OMOJIOTMYIECKOIO BO3JIEHCTBHS
(B Tom uncse u HerarusHoro) YMMU pajmoauanazona, rTeHEPUPYEMBIX COBPEMEHHBIME CHCTEMAaMU
MOOMJILHOI cBsi3u. MacinTaObl BHEApeHUsT MOOMJILHOM CBSA3K B IOBCEIHEBHYIO >KU3HDL YE/IOBEKA
00sI3BIBAIOT HAC CTPOTO MPHUIAEPXKUBATHCA IPUHIUIA IPEIOCTOPOXKHOCTH IIpU pa3paboTKe cTraH-
1apToB 0E30IIaCHOCTH JJIsi TOJIB30BaTe el cCucTeMaMu ITOJ00HOr0 poja. B mammoM ciiydae Kak
HEJIb3sI JIydllle IPUMEHNM IIOAXOJ “JIydIle IPeloCTePeUbCsi, 9eM COXKAJIETh , JIEXKAIIMA B OCHOBE
sToro npuiumia. [losTomy Kpaiile BazKHO IIPOIOJIZKEHIE BCECTOPOHHUX NCCIIEIOBAHUI (IKCIIEepH-
MEHTAJIbHBIX U SIHJIEMUOJOINIECKUX) B JIAHHOM HAIIPABJIEHUH. DTO MOXKET U JIOJIZKHO IIPUBECTH
K CYIIECTBEHHOMY IE€PECMOTPY HAIIMX IMO3UIUMH B BOIPOCAX JIEKTPOMATHUTHON 0E301acHOCTH,
a KaK CJIeJCTBHE, [IEPECMOTPY TEXHOJOTMIYECKUX PEIIeHN B cucTeMax MOOWIbHOI cBsi3u. Ode-
BHJIHO, peYb JOJ’KHA HIATH O CyIIeCTBEHHOM CHHXKeHUU ypopHsT DM ycTpoiicTB MOOHIBHOM
CBsA3M (3HAYUTEJILHO HUKE TEIJIOBOIO BO3JEHCTBUS ), yJaJeHUd UCTOYHUKA U3JIyYeHUs OT MO3ra
JeJIOBeKa IIyTeM 00sI3aTe/IbHOIO HCIIOJIb30BaHusT (DYyPHUTYPHI, pa3spaboTKe CTPOrUX PEKOMEH1a-
[N, PE3KO OIPAHUYNBAIOIINX N30BLITOYHOE UCIOIb30BAHINE MOOUIBHON CBSI3M, OCOOEHHO JE€THMH.
Takoil moaxoHd IMO3BOJIUT YE/JOBEYECTBY B IIOJHON Mepe HCIIOIb30BaTh MOIIHBIE BO3MOXKHOCTH
cucreM MOOMJIBHOI CBsi3U 0e3 CyIeCTBEHHOI'O PHCKA JJIST 3I0POBbsI JIFOJIEH.

Paboma evinoanena npu noddeporcke Ipozpammovr axademuueckuxr obmernos umenu Pyabpaiima (uc-
caedosamenverkut epawm M. JI. Sxumenxo, N 68431821).
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Effect of mobile phone electromagnetic radiation on somitogenesis of
birds

We have assessed the early embryo development of quails after the irradiation of incubation eggs by
a standard mobile phone handset. Fresh fertilized quail eggs of exposed groups were irradiated peri-
odically during 2 days before the incubation and in the first day of incubation by commercial mobile
phone in the “receiving a call” position (Motorola W230, GSM 850 MHz, SAR 0.75 W /kg, intensity
of RF radiation in the zone of exposure 5-15 uW/cm?, total duration of exposure 20 h). Microscopic
analysis of 40-hour embryos revealed that embryos of the exposed groups did not differ significantly
from the control in the stage of development according to the quantity of pairs of differentiated somi-
tes. But embryos of the exposed groups had more abnormalities of their development as compared
with the control. Consolidated data of two experiments revealed a statistically significant (p < 0.05)
increase of abnormalities in exposed embryos (33.33%) as compared with the control (9.68%). Most
malformations in the exposed embryos appeared as the deformations of the first few pairs of dif-
ferentiated somites. Such a kind of malformations was not found in control embryos.
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