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Moaxoabl K oueHKe NOAHOTbI U KA4YecTBa PerucTpoB
NOTOMKOB 06/1y4€HHOro HacesieHus

C.A. Illanarunos'2, A.B. Akiee'?

"'YpanbCcKuii HayYHO-TIPAKTUYECKUIA LIEHTP paguallMOHHON MeINILIMHbI
DenepanpHOro Meanko-onoorndyeckoro areHrcrsa Poccun, Yenstonnck, Poccust
2YenmssOMHCKUI TOCcyIapCTBEHHBIN yHUuBepcuTeT, Yenssonnck, Poccnst

Heonpedeaennocmu 0UeHOK paduayuioOHHO20 PUCKA OMOANCHHBIX NOCAeOCMEUNl 00yHeHUs 4eN06eKa
6 3HAUUMENbHOLU CIMeneHU Onpedenstomcs. NOAHOMOL U Ka4ecmeom dnudemuonocuseckux 0annvix. OcHo-
sononazarouee 3HaveHue 045 KOOPMHbIX UCCAe008aHUll umeem peeucmp uccaedyemoii koeopmol. Ocobvie
CAONCHOCIU BOZHUKAIOM NPU (YOPMUPOBAHUU PeUCIPA NOMOMKOE 00AYHEHHbIX MUY, KOMOpble, 8 OmAuYUe
om ux pooumeneil, He n008ePANUCy PAOUAUUOHHOMY 8030elicmeuto. Popmuposanue Ko2opmvl NHOMOMKOE
001YUEHHBIX AUY, UMeem c80U 0COOeHHOCMU U mpedyem oyeHKU ee noaHomsl u Kasecmea. Lleavio pabomot
A6AAEMCA U3YHeHUe NOKA3amens COOMHOUWEHUs NOA08 KAK B03MONCHO20 KPUMEPUsi 0451 OUEHKU NOAHOMbL
U kawecmea pecucmpa nOMoMKoe Kocopmol peku Teuu. Pecucmp nomomkog o6ayuénnoeo HaceneHus Ha
rxoney 2019 e. exniouan céedenus na 25 930 auy. Popmuposarue pecucmpa NOMOMKOE 004yUEHHO20 HA
peke Teua nacenenus 6bin0 Havamo 6 cepedute 1950-x ee. [lpu smom ucnoavsoganucs pazHoobpasvie 0o-
KymMeHnmbl, hoomeepoicoaroujue haxm poxcoenus pedenka y 00ayuénnoix auy. B nonyasyuu pexu Teuu doas
NOMOMKO08, 3a4ambix MOAbKO 00Ay4éHHOU mamepbvio, cocmasisem 22,2%, moavko 00Ay4EHHbIM OMUOM —
13,9%, doasi nomomko8, nodeepeuiuxcs HympuympooHomy ooayuenuio, cocmaensem 44,6%. B coomeem-
cmeul ¢ 00UWenpUHAMsIMU OaHHBIMU AUMEPAMYPbL, 8 KO20pme NOMOMKOE Nep8oeo NOKOAeHUs c1ed08an0
oxcudamo ymeHvuieHue poxcoenus marbuuxos. OOHAKo no pe3yrbmamam npogedeHHol pabomol y HOMoM-
K08 He OMMeYeHO UBMEHEHUs. COOMHOUEHUs. NOA08 NPU CDABHEHUU C NONYASUUOHHbIM KOHmpoaeMm. Boaee
mMoeo, YCMAHOBAEHO, MO COOMHOUEHUe N0A08 8 NONYAAUUU NOMOMKOE Nep8o2o NOKOAeHUS 00AYHEHHOO
Ha peke Teue Hacenenus Heavssi paccmampuéams Kak eémopuyroe. He Hauwino noomeepcdenus npeono-
N0JICEHUe 0 GAUSHUL NPEKOHUENMUBHO20 00ayUeHUs. podumeneil, a makKice HympuympooHo2o 00ay4eHus.
Ha usmeHeHue coomHoulenus noaos. Ilokasano, umo cHudicenue NOKa3amens COOMHOUEHUS NOA08 CEA3AHO
¢ He0OY4EMOM NOMOMK08 NepP8020 NOKOAEHUS MYICCKO20 NOAA, YMEPUIUX 8 0eMCKOM U MOA00OM 803pacme.
Beauuuna coomnouwerus noa06 6 epynnax, cqropmupo8antbix 6 3a8UCUMOCY OM Xapakmepa u 003l 001y~
YeHusl, 3a8uUcend, eaHbIM 00paA30M, OM UCMOMHUKO8 UHDOPMAYUUL, UCHOAb308AHHbIX NPU (OPMUPOBAHUU

peaucmpa nomomKoe.

KmoueBble cioBa: xauecmeo u noaHoma peeucmpog, Kpumepuu OUeHKU, NOMOMKU 00AY4EHHORO
Hacenenus, peka Teua, coomuoulenue noa08, aKmol U c6UO0eMeAbCMEA 0 POHCOCHUU.

BeBepgeHve

B pagmaumnoHHoi anungemuonorun 60Mblioe BHUMaHue
yOEeNaeTCca He TONbKO COBEPLUEHCTBOBAHMIO METOO0S1I0rMKn
NCCNeaoBaHUI, HO U KQYECTBY U MOJIHOTE AAHHbIX, B TOM YKC-
J1€ MEAVLIMHCKMX 1 AO3UMETPUYECKNX. Hay4HbIA KOMUTET MO
nencTeuio atoMHoin pagnaumm OOH ykasbiBaeT Ha HeobXxo-
OMMOCTb Y4ETa He TOSIbKO OOLLUMX KPUTEPUEB KavyecTBa, HO
1 cneundukn OTAeNbHO MPOBOAUMBIX uccnepoBanui [1].
B 10 e Bpema GpopmMMpoBaHME PErMcTpoB NOTOMKOB 00ny-
YEHHbIX Ntofel MOXET OblTb COMPSXKEHO C METOA00rMYec-
KMy npobnemamu, He xapakTepHbiMU Ans GOPMUPOBaHUS
perncTpoB camux obny4éHHbIx nuu. Kak npasuno, atn pe-
rMCTPbl HAYMHAIOT CO34aBaTbCs CNYCTH MHOrme rogpl no-
cne GOopMUPOBAHUS KOTrOPTbl OOMYYEHHBLIX NML, Ha doHe
PEerynsapHO MPOUCXOASALWMX U HE BCEraa YYTEHHbIX CIly4aeB

MUrpaumm 1 cMepT NoTomkoB. OcobeHHo Bosblune npob-
JIeMbl BO3HMKAKOT NPU CO34aHUM PErucTPOB MOTOMKOB Mpw
XPOHMYECKOM, PafiMaLOHHOM BO3eNCTBMU. B 3TOM cnyyae
3a/a4a YCNOXHSETCs, Tak Kak HEKOTOpble MOTOMKMW MOTYT 06-
NlyqaTbCsl BHYTPUYTPOOHO M NnocTHaTanbHo. B 3aBucumocTun
0T BO3pacTa poamTenei Ha Bpems 001y4eHns NOTOMKM MOTYT
OblTb OHOBPEMEHHO OTHECEHbI 1 K MEPBOMY, U KO BTOPOMY
NMOKONIEHUSIM.

OZHUM 13 KPUTEPMEB KA4eCTBa PErMCTPOB MOTOMKOB 06-
JIYYEHHOr O HacesneHns MOXeT ObITb NokasaTesib BTOPUYHOIo
COOTHOLUEHNS MOJIOB, ONPEAENSEMOro Ha MOMEHT pOXae-
HUSA. SIBNSISICb CTaBUIbHBIM 1 MPeenbHO NPOCTLIM B ONpeae-
JIEHUW, OAHHBIN NokasaTesb B TO Xe BPEMSI MOXET CNYXUTb
HaAEXHbIM MHONKATOPOM MOMHOTLI M Ka4eCTBa PErMCTPA.
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Mpepnonaraetcs, 4TO U3MEHEHNE BTOPUYHOIO (Ha MO-
MEHT POXJEHWS) COOTHOLLIEHMS MOMOB Y MOTOMKOB O0y4&EH-
HbIX JINL, MOXET ONpPeaensTbCsa MPEeKOHLENTUBHbLIM 0651y4YeHN-
em. Mpu 06y4eHnn matepu cnesyeT OXMaaTb YMEHbLUEHUS
POXAEHWS MaSIbyMKOB, Npu 06JyHEHUN OTLA — YMEHbLLIEHNS
poxaeHns aeso4ek. M3ameHeHne nonoBoW Mponopumu Ho-
BOPOXAEHHBIX MOXET OblTb CBA3AHO CO CHUXEHHOW XM3HE-
CNOCOBHOCTBLI0O 9MOPUOHOB M MIOAOB MYXCKOro nona, ux
NOBLILLEHHOW PaAMOYYBCTBUTENILHOCTLIO (MO CPaBHEHUIO C
aMOGproHaMn 1 NN0JaMU XEHCKOro rnosa) K caMbiM pasHo-
06pa3HbIM FEHETUYECKUM U3MEHEHWSAM, a TakKe BIINSHUAM
BHELLIHUX CPeaoBbIX BO3AENCTBUIA, BKIIIOYAs BHYTPUYTPOOHOE
o06nyyeHne [2-5]. D.W. Cox nposen 0630p nntepatypbl 1 CO-
obwmn, 4To 13 12 ncecnegoBaHUin, KacaloLmMxca NoToMcTea
00y4eHHbIX 0TLOB, B 10 COOTHOLIEHME NONOB ObINO BhiLLE,
4yeM B KOHTporne. M3 10 nccnegoBaHuie, ONUCHLIBAIOLLMX MO-
TOMCTBO O0OJIly4EHHBIX MaTepel, B 9 COOTHOLLEHUE MONIOB
OblN0 NOHMXEHO [4].

LLInpokyto nm3BecTHOCTb nonyduna runoresa [2, 4], co-
rMacHO KOTOPOW pacnpefeneHne neTasbHbIX MyTauuii, cue-
MJIEHHBIX C NMOJIOM, CPeAV NOTOMKOB OONTy4EHHBIX vl ByaeT
pasfiMyHbIM B 3aBMCMMOCTM OT TOro, Obl1 065Ty4eH OTeL, nnn
mMaTb. CornacHo AaHHOW rmnoTeae, Npu 061y4eHnn OTLLOB Crie-
LyeT 0XnaaTb CABMIra COOTHOLLEHUS MOJIOB B CTOPOHY OTHOCK-
TENIbHOrO YBEIMYEHUS ManbYyMKOB, Tak Kak UHAYLUMPOBaHHbIE
paavaumnert neTanbHble MyTaumm B X-XxpoMOCOMe OTLLOB ByayT
nepenaBaTtbCs TONbKO Ao4epsMm. MNpu 06ay4eHnr ToNbKO Ma-
Tepen 6yaeT HabntoaaTbCs YMEHbLUEHNE POXAEHUS Manbym-
KOB, T.K. BO3HUKLUME X-CLIeMNEHHbIE NIeTallbHblE MyTaLMK YaLLe
OyyT NPOSIBASTLCS Y HUX, HEXENW Y MOTOMKOB XEHCKOro nona.
Ecnn obnyyanuck 06a poamtens n ecnm abpekTbl poanTenb-
CKOro 06ny4eHns oAHOHANPaBEeHbl, MYCTb M HE PaBHbI, CNeay-
€T OXMAATb YMEHbLUEHNS 4aCTOTbl POXAEHUS MaNbYnKOB, HO
He CTOJ1b BbIP@XXEHHOr0, Kak npu 0B1y4eHUM TONbKO MaTepeN.

BTopryHOE COOTHOLLEHNE NONOB, U3MEPSIEMOE KaK Npo-
cTas nponopLyms POAMBLUNXCS ManbY1KOB K POAUBLUNMCS [ie-
BOYKaAM, Y HACeNeHMs1 Pa3fiMiHbIX CTPaH ABNSETCS JOCTaTOu-
HO CTabWNbLHOW XapakTEPUCTUKON, USMEHASCH B MHTEPBANe
o1 1,04 oo 1,10. Bonee BbipaxeHHble KonebaHns 4aHHOro Mo-
KasaTenst BO3HMKAIOT CPaBHUTENbHO PeaKo, W, Kak Npasuno,
UX CBSI3bIBAIOT C MAaCLUTAOHBIM N3MEHEHNEM YNCNEHHOCTU 1
cOCTaBa poAMTENLCKNX NOMYNALMIA, pEXe — C HeGnaronpusT-
HbIMW 9KOJIOrMYeCKMMI Bo3aencTeusamn [2, 6, 71.

Bonpoc BAWSIHNS MOHM3MPYIOLLETrO U3MTyYEHNS HA COOT-
HOLLIEHME NONOB 06CYXAAETCS B IMTEPATYPE B TEYEHME AN-
TeNbHOro BPEMEHN 1 HE HAWEN OAHO3HAYHOrO peLleHns [2—
5, 8—13]. OTKpbITbIM OCTAETCS BOMPOC O TOM, Kaknum 06pa3om
1 B KQKOI CTEMNeHN nokasaTenb COOTHOLLEHUS NMOJIOB CBSA3aH
C reHeTUYECKNUMU NMPUYNHAMUN U MOXHO I €0 UCMOJIb30BaTb
B KQUeCTBE MHAMKATOPA PaaaUMOHHO-UHAYLIMPOBAHHbIX re-
HETMYECKNX NOBPEXAEeHNN. He4oCTaToO4HO N3Yy4YEHO COOTHO-
LLEHWE MOJIOB Y aHTeHAaTaNbHO 06YYEHHBIX UL,

B paHee npoBeneHHbIX WCCNELOBaHUSX MO aHanmsy
BTOPWUYHOIrO COOTHOLLEHMS! MOJIOB Y NMOTOMKOB MEPBOro no-
KofieHns 00ny4EHHOro Ha peke Teye HaceneHus Obln 3a-
GUKCMPOBaHbI MOKA3aTENU HECKONbKO HWXEe npeaena,
YCTaHOBMIEHHOIrO A/ HOPMasibHbIX 3HAYEHWI NO AAHHbIM
nutepatypel [5, 8, 9], 4TO MO0 yka3blBaTb HA BO3MOXHOCTb
BAVSHWS 0ONYYEHNS TOHAL PoAUTENel Ha N3MEHEHNE AaH-
Horo nokasatens [9]. OgHako B 4aHHOM UCCenoBaHUN He
ObINIO YYTEHO BAMSIHUE aHTEHATaNIbHOro 00yYeHUs1, a Takke
He OblI0 KPUTUHECKM OLLEEHEHO KQ4ECTBO MCTOYHMKOB UHGOP-

Mauun ans GopMMUPOBaAHNS PErucTpa NOTOMKOB, CMOCOOHbIX
NMOBANATb HA COOTHOLLEHME MOJIOB.

Llenb nccneposaHusa — n3yyeHve nokasaresis COOTHO-
LLIEHNA NOJNI0B KaK BO3MOXHOI 0 Kputepud ajiga OueHKM nosiHo-
Tbl U Ka4eCTBa PerncTpa NnoToMKoB O6J'Iy‘{éHHOFO HaceneHus.

Ma‘repmanbl n metToabl

K notomkam o6ny4eHHOro Ha peke Teye HaceneHus oT-
HeCeHbl MLa, UMeloLLe 0OOHOrO UK ABYX poauTenen, KoTo-
pble npoxwueanu B nepuog, ¢ 1 aieaps 1950 r. no 31 nekabps
1960 r. B NpubpexHbIX cenax. B rpynny aHTeHaTanbHo 0611y-
YEHHbIX 1L, ObLIV BKJIIOYEHBbI MOTOMKM YnieHoB KoropTbl Pekun
Teun, poXeHHbIE B BbllleykasaHHbI nepuog 1 umetowme
pacyéTHyl0 003y aHTeHaTasbHOro obny4eHust Mo cucTeme
TRDS-2016 [14-16]. HaunHaa ¢ 1954 r., npoBOANNOCHL CU-
CTEMATMYECKOE OTCNEXUBAHME POXAEHUS Aeten y obny-
YEHHbIX Ha peke Teye nuu. Ha Tepputopmn KOMMAKTHOrO
NPoXmBaHus 06/1y4EHHOIrO HaceneHns PerynsipHo NPoun3Bo-
OMnack BbIKOMMPOBKA MOXO35ACTBEHHbIX KHUT, HAaNpaBasnCh
3anpocbkl B o6nacTtHble otaensl 3AFCa, aapecHbie CTOMbl U
MeauumHckue ydpexaerus. MHdopmaumio 0 noTomkax, po-
OMBLUMXCA 3a NpeAenamMm MyHKTOB KOMMAKTHOrO pacceneHus
006Ny4EHHBIX NNL, NONyYany U3 AOKYMEHTOB, YAOCTOBEPSIO-
LLMX JINYHOCTb, @ TaKKe MyTeM OMpPOCOB Kak 06J1y4eHHbIX PO-
OuTenen, Tak n caMyx NOTOMKOB, a TakKe UX POACTBEHHMKOB
B KNUHUKe PIrBYH «Ypanbckunini Hay4HO-NPaKTUYECKNIA LEHTP
paavaunoHHon MmeamumHel ®MBA Poccum». Ha ocHoBe Bbi-
LeyKa3aHHbIX MCTOYHMKOB MHbOpMaumm 6bin copMMpoBaH
1 NOCTOSIHHO MOAAEPXMUBANICS PErnCcTp NOTOMKOB. MNomumo
CBELEHNI O NOSIOBOWN NPMHAZEXHOCTN, PETUCTP COLEPXUT
MHbOPMaLMI0O O Aate U MecTe POXAEHMUS, HaLMOHabHOM
NPUHAOIEXHOCTU, CBEAEHUS O poauTensax, MHGopmaumio o
MecTax NPOXMBAHUS 1 AO3UMETPUYECKME AaHHble. CpeaHas
003a Ha roHagpl pogutenen coctasngana 0,154 Mp (makcu-
manbHas 1,169 Ip), cpenHsa no3a BHYTPUYTPOOHOro obny-
yeHus — 30,133 mIp (makcumansbHasa 1052,946 mIp) [15, 16].

KoHTposbHas rpynna B HaCTOsILLEM UCCef0BaHNM Npes-
CTaBneHa nuuamMu, PoAMBLUMMUCS OT HEOONYy4EHHbIX PO-
ontenen, NPOXMBAIOLWNX B MOMEHT POXOEHUSA Ha «4UCTOM»
TEPPUTOPUN aAMUHUCTPATUBHBIX PaioHOB YensbuHckol 06-
flacTu, TEPPUTOPUS KOTOPLIX TOJIbKO YaCcTUYHO MOABEpPIrach
paanoakTMBHOMY 3arpsi3HEHUIO B peaysbTaTte AesTeslbHOCTH
MO «Masik». CBegeHMS N0 COOTHOLLEHMIO MOMOB Ha 3TUX JNLY,
nonyyensl 13 LLICY YensbuHckoin obnacTu.

C y4éTOM HOPMaANbHOrO pacnpeneneHnuss YUCNEHHOCTU
NMOTOMKOB MY>XCKOIO 1 XEHCKOro nosia BO BCEX COMOCTaBns-
eMbIx B Xxofie paboTbl BbIGOpKax, st CTaTUCTMYECKO obpa-
60TKM MCMONb30BaNCsa KPUTEPUIA COOTBETCTBUS MNnpcoHa 2
[17]. YpOBEHb CTATUCTNYECKON 3HAYUMOCTN OLLEHMBANU NP
p <0,05.

Pe3ynbTratbl n 06cyxaenve

[lnHamuika v coOOTHOLLIEHWE MO0B B OTAEbHbIX rpynrnax
rNoTOMKOB Dﬁ!‘lyHéHHOI’O Ha peke Teyve HaceneHus

MoxHo BuaeTb (tabn. 1), 4To B LENOM CpPean NOTOMKOB
00ny4EHHOrO Ha peke Teye HaceneHust COOTHOLLEHWE MOJSOB
coctaBuno 1,03, B 10 Bpems kak B koHTpone 1,05, p>0,05.
B rpynnax ¢ ogHUM 0651y4EHHBIM POAUTENEM (MaTb UM OTELL)
1 Brpynne ¢ ABymMst 06/1y4EHHBIMU POOUTENSIMIN COOTHOLLEHME
nonoB Haxoamnocb B uHTepBane ot 1,01 B rpynne ¢ o6ny4éH-
HbIM OTUOM A0 1,07 B rpynne ¢ 06ny4EHHO MaTepblo, He 0OHa-
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Tabsamua 1

COOTHOLIEHue NOoJIoB cpean nOTOMKOB o6nyquHoro HacesieHua ¢ AByMa nam ogHum Oﬁﬂy‘léHHblM poautTenem

[Table 1

Sex ratio among the offspring whose either one or both parents were exposed]

Yuncno noToMKoB
pynna noToMKoB

Yucno notomkoB
>XEHCKOro nona

Yuncno noTomkoB

COOTHOLLEHME MONOB

. [Amount of MY>XCKOro rnona .
[Group of offspring] offspring] [Amount of male offspring] [Amount of female [Sex ratio]
offspring]
O6nyyanuch 06a poautens 16575 8373 8202 1,02
[Both parents were exposed]
O65yyancs ToNbKO oTel,
[Only father was exposed] 3595 1804 1791 1,01
O6ny4anacb TONbKO MaTb 5760 2974 2786 1,07
[Only mother was exposed]
Bcero notomkoB o6nngHHb|x 25930 13 151 12779 1.03
[Total amount of offspring]
Korrpore 120 843 61872 58 971 1,05

[Control group]

pY>XX1Basi JOCTOBEPHbIX Pas3nyumii. NonyyeHHble faHHbIe, TakUM
06pa3oM, He COOTBETCTBYIOT rmnoTese [2, 4], cornacHo KOTo-
poi npu 06Ny4eHUN MaTepeil COOTHOLLEHME MONIOB JOSIKHO
CMELLATLCS B CTOPOHY OTHOCUTENBHOMO YMEHBLLEHUST Maslbyu-
KOB, @ Npun 06Ty4EHNN OTLLA — B CTOPOHY YMEHBLLEHUS IEBOYEK.
M3 prcyHka MOXHO BUAETb, 4TO AUHAMMKA COOTHOLLEHUS
NosioB CPeaM NOTOMKOB 06/1y4EHHOrO HACENEHNS U B KOHTPO-
Jle UMEET CXOHbIe YepThbl. [lepnoabl YBEANYEHUS N YMEHb-
LIEeHWa nokasaTens B OLHOW rpynne, B OCHOBHOM, COOTBET-
CTBYIOT NEPMOAAM YBENNYEHUS U YMEHbBLLEHWS B OPYIOWA.
Hannune cxooHOM OUHAMUKN U3MEHEHUSI COOTHOLUEHUS
MOJIOB YKa3bIBAET HA €AMHCTBO NPOVCXOXAEHUS, FreHeTUYec-
KOe POACTBO U COLMANIbHO-9KOHOMUYECKOE CXOACTBO [ABYX
n3yyaemMbix Bbibopok. OpHaKo No Mepe nepexona K noToM-

Puc. ﬂOBOSpaCTHaﬂ ANHaMnKa BTOPUYHOrO COOTHOLLEHUSA NOJI0B
cpenn NOTOMKOB MepBOro NOKoIEHUsA HaceneHus, 06}1y‘WIBLLIeFOCﬂ
Ha peke Teue, 1 B KOHTpONe
[Fig. Age-specific dynamics of secondary sex ratio among the first-
generation offspring of the exposed Techa River population and in
the control group]

KaMm, pOAMBLLUMMCS B OTAanéHHbIXx oT 1950-1954 rr. nepuo-
Jax, pasnuyns Mexay OCHOBHOW U KOHTPOJIbHOM rpynnamu
cTaHoBSTCS 60see BbIPAXEHHbIMW, YTO, MO HalleMy MHe-
HUIO, HE CBSI3aHO C BAMSIHMEM paauauMoHHOro dakrtopa.
Pogutenn notomkoB 1950-1954 ropoB poXaeHWs MMenn
MaKCVMaJIbHYl0 MOLLHOCTb [103bl HA rOHaAbl, KOTopas B Mo-
cnenyoLme rogpl HEYKNOHHO CHManack. B nepuog ¢ 1950
no 1954 r. coopmumpoaHo 6onee 90% HakOMNEHHOWN roHamd-
HOW #03bl. B 9T0 Xe rpynne N0TOMKOB 3adrKCUPOBaHbI Han-
6oblune A03bl BHYTPUYTPOOHOrO 061y4eHMs], B AECATKM pa3
npesbILLatoLLMe A03bl AN NUL, POXAEeHHbIX B 1955-1960 rr.,
a poausLluvecs nocne 1960 r. BHYTPMYTPOOHO MPaKTUYEeCKN
He 06nyyanucek. Micxoas 3 Belllecka3aHHOro, HanbobLLEero
CHUXEHUSI COOTHOLLEHMS MOJIOB MO CPABHEHUIO C KOHTPO-
nem, NpennosnoxunTeNnbHo 00YCNOBIEHHOrO paauauioHHbIM
dakTopoMm, crnenoBano oxuaatb B rpynne auL, pOANBLUNXCS
B nepuop ¢ 1950 no 1954 r., ¢ nocneayioLMM NOBbILLEHEM
cpeawn nuvu, poauslmxcs B 1955-1960 rr. u nocne 1960 r.
B peanbHOCTN (CM. pUC.) Mbl HAONOOAEM VHYIO TEHOEHLMIO:
3a Becb nepuop ¢ 1950 no 1960 r. COOTHOLWIEHNE MONOB
NPakTUYeCKN He MEHSIeTCSl, CHUXEeHMEe HOOMN POANBLUUXCS
MaJibiMKOB OTMEYaeTCs TOSIbko B nepuog nocne 1969 r., yto
NPOTUBOPEYUT NPEAnoNOXEHNO O BAUSHUN PaaMaLMOHHOMO
dakTopa Ha COOTHOLLEHME MOMOB Yy NOTOMKOB 06Jly4EHHOIO
Ha peke Teye HaceneHus.

Kak cnegyet 13 Tabnuupl 2, B rpynnax noToMkos o6sy-
YEHHOro HacesieHusi, He MOABEPrLUMXCS BHYTPUYTPOOHOMY

Tabnmuya 2

CoOoTHOLIEHUE NOoJIoB B rpynnax noTOMKOB NepBOro NOKOJIEH!S C Y4ETOM aHTEeHaTaNbHOro oGnyquml

[Table 2

Sex ratio in the groups of the first generation offspring with due account of prenatal exposure]

[pynnbl NOTOMKOB Yncno manbymkos Yucno pesoyek COOTHOLLEHME NONOB
[Groups of offspring] [Boys] [Girls] [Sex ratio]
AHTEHaTanbHO OGHyHeHHbIe I'IQTOMKVI 5860 5714 1 ‘03
[Prenatally exposed offspring]
MoTomkun §e3 a_HTeHaTaanoro 0651y4eHns 7291 7065 1,03
[Offspring without prenatal exposure]
Bcero notomkos 13 151 12779 1,03

[Total amount of offspring]
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pagvauMoHHOMY BO3LENCTBUIO, Tak Xe, Kak U cpeaun aHTe-
HaTanbHO OOGYYEHHBIX MOTOMKOB, 3adUKCUMPOBAHbLI WOEH-
TUYHbIE nokasaTenu cooTHolwleHns nonos — 1,03. CornacHo
NpeacTaBfeHHbIM OaHHbIM, aHTeHaTanbHoe 006JyyeHune He
BHEC/I0 KaKoro-imbo Bkiaga B M3MEHEHWE COOTHOLLEHUS
rMosoB.

OxnpaembiM 9 PEKTOM aHTeHaTaIbHOr0 PaanaLMOHHO-
ro BO3AENCTBUA fBNSeTCs 6osee Bbicokas BHYTPUyTpoOHas
rmoenb npeacTaBuTeneil MyXXcKoro nona, OfHako, kak MOX-
HO BMAETb 13 TabnuLbl 3, 3aBUCUMOCTN COOTHOLLEHWUS MO0B
OT [003bl HEe HAbNDAAeTCs — Mo Mepe yBeNM4YeHNs O03bl aH-
TeHaTanbHOro 06J1ly4eHNst Mbl He BUAMM NocieaoBaTeNbHOro
YBENNYEHMS POXAEHNS MOTOMKOB XEHCKOro nosa. 3HavyeHune
COOTHOLLEHMS NOJIOB B f030BbIX rpynnax 1,0-9,9 mIp, 50 MIp
n 6onee coctaenaet 1,00 n 1,02, 4TO HECKONbKO HUXE CHUN-
TaloLEerocs HopMasnbHbIM Ananas3oHa 3HadeHmi (1,04-1,10).
OpHako crnenyeT yunTbiBaTb HEOOsbLIME pasMepbl A030BbIX
rpynmn.

M3 Tabnnubl 4 MOXHO BMAETb, YTO B rpynne NnoTOMKOB,
poausLimxcs B 1950-1969 rr., COOTHOLLEHNEe NOJIOB COocTa-
Buno 1,05, a B MAEHTUYHOWM NO Nepuroay POXAEeHNS KOHTPOIb-
Holi rpynne — 1,06 (p>0,05). Ons nuy, 1970 roga poxaeHusa n
MOJIOX€e COOTHOLLUEHWE MOJIOB CPeayn NOTOMKOB 001y4EHHbIX

coctasuno 0,97, B To BpeMms kak B KoHTpone 1,04 (p<0,025).

Kak cnepyet 13 T1abnuubl 5, cpeam NOTOMKOB, POXAEHHbIX
B 1950-1969 rr., B rpynne ¢ 061y4EHHOM MATEPbLIO UMEETCSH
TEHOEHUMS K YBENIMYEHMIO AEBOYEK MO CPABHEHMIO C rpynna-
MU C 0BNYYEHHBIM OTLOM 1 060UMKN 0BNYHEHHBIMU poamTE-
namum (p>0,05). B rpynne NOTOMKOB, POAMUBLLMXCS B MepUoL,
¢ 1970 r. 1 No3xe, OTMeYeHa aHaNornyHasi, Ho MeHee Bblpa-
XEHHas! TeHOEHUMS.

OLeHKka 0CHOBHbIX rnpu4nH NSMeHeHs COOTHOLLIEHWA N0J10B
Yy rNnoOTOMKOB Oﬁﬂy‘féHHOI—O Ha peke Teue HaceneHwst
He CBA3aHHbIX C BITMAHNEM Oﬁfly“IEHl/lﬂ

OTcyTCTBME [0KA3aTENbCTB BAMSIHUS pPagualMoOHHOMO
dakTopa Ha M3MEHEHME COOTHOLLEHMSI MOJIOB Y NMOTOMKOB
0061y4EHHOr0 Ha peke Teye HaceneHnst MOXeT onpeaensTb-
CSl HEe TOMbKO M He CTOJIbKO [EeNCTBMEM pajmalmu, CKoJb-
KO MEeTOOOSIOrMYeCKUMMN NpuymMHaMn. Pernctp noTOMKOB
nepBoro NokoneHns o6ay4EHHOro Ha peke Teve HaceneHus,
Nno-BUANUMOMY, He SBNIETCA MOSHbIM. [TPUYMHON HEemnosHo-
Thl pervcTpa MOXeT ObiTb HEKOHTPOSMPYeMask MUrpauus
061y4EHHOr0 HaceneHus (B 0COGEHHOCTM NnL, TPYAOCHO-
CcobHOro, penpoaykTMBHO akTMBHOro BO3pacTta), YCUMB-
wasics cpean xutenen pekn Teun B 1960-1970-e rr. [8,

Tabnmuya 3

PacnpepeneHne COOTHOLLIEHUS MOJIOB CPeay aHTeHaTanbHO 06/1Ty4EHHBIX UL, B 3aBUCUMOCTU OT A03bl HAa 3SMOPUOH U NNog,

[Table 3

Distribution of the sex ratio among prenatally exposed persons depending on the dose to embryo and fetus]

[o3oBble rpynnbl, MIP Yncno manbynkos Yucno gesoyek CooTHOLLEeHWEe NosoB
[Dose groups, mGy] [Boys] [Girls] [Sex ratio]
Menee 1,0
(< 1.0] 1747 1656 1,05
1-9,9
[1.0-9.9] 2422 2423 1,00
10,0-49,9
[10.0-49.9] 835 795 1,05
50 n Gonee
[>50] 856 840 1,02
Bcero
[Total] 5860 5714 1,03
Tabsvua 4

CoOoTHOLIEHUE NOJIOB Y MOTOMKOB 00J1y4€HHOro Ha peke Teue HaceneHus, poausLuMxcs B nepuoabl 1950-1969 rr.,
aTaike 1970 r. u nosxe

[Table 4
Sex ratio of the exposed Techa River population offspring born in 1950-1969, and in 1970 and later]
OcCHOBHbIE KoHTponb
BospacTHble rpynnbl [Main group] [Control group]
NOTOMKOB
[Age groups of Yucno Yucno COOTHOLLIEHNE MOSTOB Yucno Yucno CootHolleHne
offspring] MY>XXYMH KEHLLMH ) MY>K4MH KEHLLMH nosos
[Men] [Women] [Sexratio] [Men] [Women] [Sex ratio]
1950-1969 10153 9688 1,05 27 686 26 028 1,06
1970 n monoxe 2998 3091 0,97* 34186 32943 1,04
[1970 and younger]
*p<0,025 npu cpaBHEHUN C COOTBETCTBYIOLLMM MO BO3PACTY KOHTPOJIEM.
[*p<0.025 when compared to the control group corresponding in age].
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Tabnvuya 5
CooTHoLweHue NonoB ansa poauslumnxcs B nepuog ¢ 1950 no 1969 r. u B nepuog 1970 r.  no3xe B 3aBUCUMOCTH OT pakTta
00ny4yeHus OgHOro u3s poauTenei

[Table 5
Sex ratio of those born in 1950-1969 and in 1970 and later depending on the exposure of the parents]
PoauBluvecs 8 1950-1969 rr. PoauBluvecs B 1970 . n no3xe
Mpynnbl MOTOMKOB [1950-1969] [1970 and later]
061y4EHHbBIX
Grousottromsposes e W0 Comouemenons W0 e Coomauewe
persons offspring i
[Men] [Women] [Sexratio] [Men] [Women] [Sex ratio]
O6ny4nnmck oba
[Botﬁgﬂa‘:;ﬁfs"were 7214 6979 1,03 1159 1223 0,95
exposed]
O6ny4unncs ToNbKo OTeLL
[Only father was exposed] 889 844 1,05 915 947 0,97
O6ny4mnach ToNbKO MaTb
[Only mother was 2050 1865 1,10 924 921 1,00
exposed]
KorTpore 27 686 26028 1,06 34186 32943 1,04

[Control group]

18]. Kak BuaHO 13 1abnuubl 6, pernctTp NOTOMKOB 00JIy4EH- U UX POAUTENSIMU B Pa3fiviHble Nepuoabl Xn3HM NOTOMKOB
HOro Ha peke Teye HaceneHuss GOPMUMPOBANCA U3 PasdHbIX  [OKYMEHThI, yO0CTOBEPSsIOLLMEe NYHOCTL. Pexe BHeceHune
NCTOYHMKOB. OCHOBHbLIMU MCTOYHMKAMW SIBASZINCL akTbl U B PErucTp MOTOMKOB OCYLUECTBSIIOCH TOMbKO Ha OCHOBE
CBUOETENLCTBA O POXAEHMW. B psae cnydyaeB MCTOYHMKOM  CBUAETENLCKMX MOKa3aHWii MOTOMKOB 061yYEHHBIX L, U UX
NHMOPMALMN CRYXMAN NNYHO NPELbsIBIEHHbIE MOTOMKAMW  POACTBEHHUKOB.

Tabnvya 6
PacnpepneneHns COOTHOLLIEHUS NOJIOB B FPyMnnax NnoTOMKOB 001y4EHHOro HaceneHusi B 3aBUCMMOCTH
OT UCTOYHMKA Nnony4yeHus nipopmaumm
[Table 6
Distribution of the sex ratio in the groups of the exposed population offspring depending on the source of information]

MCTOYHMK nonyydeHmns nHdopmaummn Yucno manbynkos Yucno pesoyek CoOoTHOLEHME NOoB
[Source of information] [Boys] [Girls] [Sex ratio]

AKT 0 poxaeHun (3AIC)

[Entry of birth (ZAGS)] 5508 5294 1,04
CBraeTesnbCTBO O POXAEHNN
[Birth certificate] 2885 2950 0,98
MacnopTt
[Passport] T 881 0,88

JoKyMEHT, KpoMe nacnopTa 1 CBUAETENbCTBA
0 pOXAeHUN 1894 1558 1,22**
[Other document of identification]

[Moxo3aicTBEHHas KHura

[Household register] 410 359 1,14

Cauaetenbckre nokasaHus 6e3 JOKyMEeHTOB
[Statements of evidence without documents that prove 1508 1515 0,99
birth of a person]

JInyHoe cBnaeTensCcTBO 683 JOKYMEHTOB
[Appearance in person without documents 169 222 0,76
of identification]

Bcero

[Total] 13151 12779 1,03

* p<0,05 npu cpaBHEHWM C FPYNMOIA, YCTAHOBIEHHOW MO NacnopTy;
**p<0,001 npu cpaBHEHUM C FPYNNOWA, yCTAHOBAEHHOM NO NACMOpPTY.
[* p<0.05 when compared to the group , identified by passport;
**p<0.001 when compared to the group, identified by passport].
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JaHHble, npepncTtaBneHHble B Tabnuue 6, cBuaeTenb-
CTBYIOT B NOJIb3Y TOrO, YTO COOTHOLLUEHME MOJSIOB Y NOTOMKOB
NnepBoro NnokosieHns 06Ny4EHHOroO Ha peke Teve HaceneHus
3aBUCUT OT UCTOYHMKOB MHPOpMaumm ons GopMMpoBaHUS
peructpa. Tak, Hanpumep, COOTHOLLEHWE MOJIOB, PacCyun-
TaHHOE Ha OCHOBE aKTOB O POXAEHWMN, LOCTOBEPHO CMELLLEHO
B CTOPOHY OTHOCUTEJSIbHOIO YBENMYEHMS AEBOYEK NPU CpaB-
HEHWW C COOTHOLLEHMEM MOJIOB AJ18 FPYNMbl AETEN, CBEAEHUS
0151 KOTOPOW NONy4Y€eHbl N3 YAOCTOBEPEHUN JINYHOCTU (KPOME
nacnopTa u CBMOETENbCTBA 0 poxaeHun), — 1,04 n 1,22 co-
OTBETCTBEHHO, pP<0,05. [JOKyMEHTbI, yAOCTOBEPSIOLIMNE NINY-
HOCTb (KpOMe nacnopTa 1 CBUAETENLCTBA O POXAEHUN, 3TO
BOEHHble OuneTbl, ClyXebHble yoOCTOBEPEHUS, MPOonycka,
BOAUTENbCKNE YOOCTOBEPEHMS), 3aBEAOMO Yalle WMetoT
N NPeabABASIOT MY>X4YMHbI, HEXESN XEHLLMHbI.

Heo6xoouMMo OTMETUTb, YTO KOropTa NMOTOMKOB MEpBO-
ro MOKOJIEHUSI SAABNSIETCS YCEYEHHOW, NPUBSA3aHHOW, C 0f4-
HOW CTOPOHbI, K nepuoay pPagavaunoHHOro BO3OENCTBUS
(1950-1960-€ rr.), c Opyroit CTOPOHbI — K Nepnoay OKoH4a-
HUSI PENPOAYKLNN XEHLLUMH (15 OONbLUMHCTBA XEHLUUH 3TO
BO3pacT, 6nmakuii k 40 rogam). Takum obpa3om, B KOropte
NMOTOMKOB YObisib Yncna poamelumxcs nocne 1969 r. 6ynet
obycnoBsieHa ncyeprnaHMeM PenpoaykKTMBHOMO MoTeHumana
CTapelowen N He BOCMOMHAOLWENCS MOMOAbIMU POANTENS-
Mun n3 KPT. VMicnonb3oBaHHaa B HACTOSLLEM MUCCNeA0oBaHUM
KOHTPOJIbHAs rpynna He ABNSIETCS YCEYEHHOM BO BPEMEHMU,
1 B HEN HE MPOoMCXoauUT NocTapeHne poamTenen, Tak Kak Ha
MECTO BblObIBLUMX MO BO3PACTY NNL, B PENPOAYKLMIO BCTyNa-
0T HOBbIE MOI0AbIE POANTENN.

B tabnuue 7 ncnonb3yeTcs nokasartesib Bo3pacTa BCTyM-
JIEHUS XXEHLLIVH B MPOLLECC BOCMPON3BOACTBA, PaBHbIN 22 ro-
nam [8]. B ocHoBHON rpynne nuua, OOCTUrIME BO3pacTta
22 net B 1972 1. 1 panee, — ato matepun 1950 roga poxaeHus

1 MnagLue, aBasioLmMecs caMv NoToMkamm NepBoro nokose-
Hus. B BO3pacTHON rpynne NnoTOMKOB, poamBLumnxcs B 1972 1.
1 NO3JHee, B OT/IMYME OT KOHTPOJIbHOW rpynrbl, 3aKOHOMEP-
HO YBENYMBAETCA CPELHMI BO3PACT POOUTESIEN HA MOMEHT
3ayatusl U poxaeHus pebeéHka, KOTopbI fBnseTcs ¢akTo-
pPOM, YMEHbLUAKOLWMM BEPOSTHOCTb POXAEHUS Masib4MKOB
[19, 20]. Takum obpa3om, Hambonee afeKkBaTHYI OLIEHKY
BVSHUS MOHU3UPYIOLLErO U3NTYYEHUSI HA U3MEHEHMNE COOT-
HOLLIEHWSI MOJIOB B FPyMnmne NoTOMKOB NEPBOro NOKONEHUS MPU
CPaBHEHWUN C MONYASUMOHHBIM KOHTPOIEM MOXHO MOAYYNTb
onsa nmiy 1950-1969 rogos poxaeHMs, PoaNBLLIMXCS OT 06J1y-
YEHHbIX poantenein 1949 roaa poxaeHus 1 ctapLue.

M3 Tabnuubl 8 MOXHO BUAETL, 4TO Ans nuu, 1950-1969 ro-
[0OB POXAEHUS [0Nst CEPTUDUKATOB U CBUAETENBCTB O POX-
neHnn coctaensaet 74,7%, B To Bpems kak ans nuy, 1970 roga
1 Mnagule — Tonbko 64,2%. B 1o e Bpems 019 NOTOMKOB,
BKJTIOYEHHbBIX B PEMMCTP Ha OCHOBE CBUAETENbCKMX MOKasa-
HWIA, yBenunumBaeTcs ¢ 6,6% no 13,1%.

OueBNOHO, 4TO MakCUMasbHO HaAEXHbIMWU, AAOLLMMU
00bEKTMBHOE MpencTaB/ieHne O BTOPUYHOM COOTHOLLEHMWN
NoJIOB ABNSAIOTCS AaHHbIE, 3aPUKCMPOBAHHBIE B JOKYMEHTAX
HEenocpeaCcTBEHHO HA MOMEHT POXAEHMS (aKTbl O POXOEHUN).
Bce npouve cBegeHns Mornn GbiTb NOSTyYeHbl AJ19 MOTOMKOB
no OOCTUXEHUN UMK PasNNYHOro Bo3pacTta. Hanpumep, no-
cne 16 net B cnyyae npenbsaBieHUs nacnopta v B 1o6om
BO3pacTe — CBMAETENbCTBA O POXAEHUN. B 9Tnx cnydasx ns
aHanmM3a MCKIoHalnTCs vua, yMepLine Ha paHHUX aTanax,
cpeaun KoTopbix NpeobnagaoT Masibyvki 1 MONOAbIE MYX4M-
Hbl [2]. Kpome Toro, B crnyvyae HenocpencTBEHHON SBKN 00-
Ny4€HHOro nuua B KnnHuky GOreYH YHIL, PM cnenyet yum-
TbiBaTb, YTO XEHLUWHbI Yalle obpallaoTcs 3a MeANLMHCKON
NOMOLLBIO, YEM MYX4MHbI. C YY4ETOM BbILLENEPEUNCIEHHBIX
daKToB, COOTHOLLUEHNE MOJIOB Cpeamn NOTOMKOB 00Jy4EHHO-

Tabnvuya 7

JAvHamuka amMeHeHUs PenpoAyKTUBHOIO BO3pacTa MaTepeil y NOTOMKOB 1-ro NoKosieHUsi U B KOHTpose

[Table 7

Dynamic pattern of reproductive age of the mothers among the 15t generation offspring and in the control group]

OcCHOBHbIE
[Main group]

KoHTponb
[Control group]

[on poxaeHus matepen, BCTynaio-

[on poxaeHns NOTOMKOB MX B penpoaykumio (22 rona)

[on poxaeHus matepen,

[on, poXaeHWs MOTOMKOB BCTYNAIoLUNX B PEMPOAYKLMIO

[Offspring birth year] [Age at the time of the 1st labor [Offspring birth year] [Age at the(t?rig%?atl%e 1st labor

(22 years)] (22 years)]
1950-1953 1928-1931 1950-1953 1928-1931
1954-1957 1932-1935 1954-1957 1932-1935
1958-1961 1936-1939 1958-1961 1936-1939
1962-1965 1940-1943 1962-1965 1940-1943
1966-1969 1944-1947 1966-1969 1944-1947
1970-1973 1948-1949 1970-1973 1948-1951
1974-1977 0 1974-1977 1952-1955
1978-1981 0 1978-1981 1956-1959
1982-1985 0 1982-1985 1960-1963
1986-1989 0 1986-1989 1964-1967

1990 n mnapwe 0 1990 n mnapLwe 1968 n mnapwe

[1990 and younger]

[1990 and younger] [1968 and younger]
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Tabnuya 8

Bknap, Pa3IN4yHbIX UICTOYHUKOB MHdJOpMaLl,I/IM O POXAeHUN NOTOMKOB Oﬁﬂy‘léHHOFO HaceneHusa
B 3aBUCMMOCTU OT Nnepuoga ux poxxgeHusa

[Table 8

Contribution of various sources of information on the birth of the exposed population offspring depending
on the period of their birth]

Bo3spacTHble rpynnbl, rog, poxaeHus
[Age groups, birth year]

McTOo4YHMK nonyyeHns nHbopmaumm 1950-1969

1970 n mnapgwe Bcero notomkn

[Source of information] [1950-1969] [1970 and younger] [Total]
Yucno Lons, % Yucno Lons, % Yucno Lons, %
[Number]  [Percentage,%] [Number] [Percentage,%] [Number] [Percentage,%]
AKTbI M CBUAETENLCTBA O POXAEHNN
[Birth entries and birth certificates] 14816 4.7 1821 80,0 16637 64,2
L OKYMEHT, yA0CTOBEPSIOLLMIA NTMYHOCTb,
rlOX03ANCTBEHHAs KHira 3713 18,7 2166 35,6 5879 22,7
[Personal identity document,
Household register]
CBuaeTenbCcKkue nokasaHus, nnyHoe
CBMNOETENBCTBO
[Statement of evidence, appearance in 1312 6.6 2102 84,5 3414 13,1
person]
Beero 19 841 100,0 6089 100,0 25930 100,0
[Total]

ro Ha peke Teya HaceneHus, BKIIOYEHHBIX B PErNCTP, A0JIXK-
HO 3aKOHOMEPHO CMELLATbCA B CTOPOHY OTHOCUTEIbHOIO
yBENNYEHMS XEHLLUMH. Taknum o6pa3om, nokasaTesib COOTHO-
LIEHNS MOSIOB, pacCYMTaHHbIA Ha OCHOBE pernctpa, chop-
MWPOBAHHOIO MPW UCMNOJIb30BAHUN PA3JINYHbLIX MCTOYHMKOB
MHdOPMaLMKM, HE MOXET ObITb KOPPEKTHbIM. NOMMMO 3TOrO,
B MOAOOHOM C/lyd4ae COOTHOLLUEHME MOJIOB Hefb3s paccMma-
TpUBaTb Kak BTOPUYHOE.

3aksno4eHve

B pesynbrate npoBefeHHON paboThl HEe BbISBNEHO pa-
OVNAUNOHHO-NHOYLMPOBAHHOMO W3MEHEHUS COOTHOLUEHUS
MonoB y MOTOMKOB MEPBOro MokosieHns 06Jy4EHHOrO Ha
peke Tedye HacefnieHUs NPU CPaBHEHUW C NOMYAALUNOHHBLIM
KOHTPOIEM, COCTAB/IEHHbLIM N3 HACENEHNS, NPOXNBAIOLLETO
Ha conpeaesnbHbIX TEPPUTOPUAX. He HaLWno NnoaTBepXaeHns
NPennoNoXeHNE O BIMSHUM OTLOBCKOIO UM MaTEPUHCKOrO
06/1y4eHNS HA N3MEHEHME COOTHOLLIEHNS MOJIOB U He ycTa-
HOBJIEH BK1aA, BHYTPUYTPOOHOro 061y4eHusi. BmecTe ¢ Tem,
ObINIO NOKa3aHO, YTO COOTHOLLUEHME MOJIOB Cpeaun NoTOMKOB
nepBoro NokoneHns o6ay4eHHOro Ha peke Teve HaceneHus
Nno CYTU He SBNSETCH BTOPUYHBIM COOTHOLLEHNEM MOJI0B, TO
€CTb COOTHOLLUEHMEM, 3adUKCUPOBAHHLIM HA2 MOMEHT POX-
neHusi. Hanbonee 3HauuTENbHbIE OTKIIOHEHMS OT MOMyns-
LMOHHOrO KOHTPOAS BbISIBNEHbI ana rpynnel auy, 1969 rona
POXAOEHUST LU CTaplle, 4TO He COOTBETCTBYeT Mnpennoso-
KEHWIO O BANSHUW FOHAL POAUTENEN Ha MOMEHT 3a4atus,
a Takke MpennosiokeHNo O BIAUSHUW BHYTPUYTPOOHOIO
06nyyeHus.

MonyyeHsbl ybeamTenbHble 10Ka3aTeNbCTBa BANSHUS 0CO-
6eHHocTEel GOPMUPOBaHMS perncTpa n metogonoruy cbopa
[aHHbIX O POXAEHUM HA COOTHOLUEHME MOJIOB Y NMOTOMKOB
NepBoro MOKOJIEHUS, CBA3aHHbIE C WUCMONb30BAHMEM pa3s-
JINYHBIX MCTOYHUKOB MHOpMaummn. Takum obpasom, npea-
nlaraemMas asTopamu OLEeHKa OTKIIOHEHUS OT MOMYNALUMOHHbIX
CTaHOAPTOB BTOPUYHOIO COOTHOLLEHWS MOJIOB MOXET ObiTb

peKOMeHA0BaHA B KAYECTBE OOHOIO U3 KPUTEPUEB MONMHOThI
1 KayecTBa perncTpa noToMKOB 00Jly4EHHbIX JIIOAEN.
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Approaches to the assessment of completeness and quality of the registry
of exposed population offspring

Sergey A. Shalaginov™2, Alexander V. Akleyev "2
!'Urals Research Center for Radiation Medicine, Federal Medical-Biological Agency of Russia, Chelyabinsk, Russia
2 Chelyabinsk State University, Chelyabinsk, Russia

Uncertainties of radiation risk of late radiation exposure effects in humans are to a great extent deter-
mined by completeness and quality of epidemiological data. The registry of the studied cohort is of fundamen-
tal importance for the cohort studies. Particular difficulties appear in the course of development of the exposed
population offspring registry as these people in contrast to their parents were not affected by radiation expo-
sure. The formation of the cohort of the exposed population offspring has its peculiarities and requires evalu-
ation of its completeness and quality. The objective of this research is to study the value of the sex ratio as a
possible criterion to assess the completeness and quality of the registry of the Techa River Cohort offspring. The
register of descendants of the irradiated population at the end of 2019 included information on 25930 persons.
The formation of the register of descendants of the population irradiated on the Techa River was started in
the mid-1950s. At the same time, various documents were used to confirm the fact of birth of a child in irradi-
ated persons. In the Techa River population the proportion of offspring with exposed mother and unexposed
Sather is 22.2%, those with exposed father and unexposed mother made up 13.9%; the proportion of in utero
exposed offspring is 44.6%. In accordance to the widely accepted published data it was to be expected that the
number of male I'-generation offspring in the cohort would be lower. However, the results of the conducted
research show no changes in the sex ratio among offspring relative to the population-based control. Moreover,
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it was stated that the sex ratio in the population of the I*-generation offspring of the exposed residents of the
Techa River settlements should not be viewed as secondary. The assumption about the influence of the pre-
conceptional exposure of the parents as well as that of the in utero exposure on changes in the sex ratio was not
confirmed. It is shown that the decrease in the value of the sex ratio is associated with misreporting of the male
I -generation offspring who died in childhood and at young age. The value of the sex ratio in groups formed
based on the character and dose of exposure, depended mainly on the source of information used in the course
of the offspring registry development.

Key words: quality and completeness of registries, assessment criteria, exposed population offspring, Te-
cha River, sex ratio, birth certificates and birth entries.

References Childhood Cancer Survivor Study. British Journal of Cancer.

1. Sources, Effects and Risks of lonizing Radiation. United Nations 2007;96: 1439-1441.
Scientific Committee on the Effects of Atomic Radiation.  12. Dickinson HO, Parker L, Binks K, Wakeford R, Smith J. The
Report to the General Assembly, with Scientific Annexes. sex ratio of children in relation to paternal preconceptional ra-
United Nations, New York; 2018: 194 p. diation dose: a study in Cumbria, northern England. Journal

2.Vogel F, Motulsky AG. Human genetics. Translated from English. Epidemiological Community Health. 1996;50: 645-652.
Moscow: Mir; 1989. No. 1. 308 p. (In Russian) 13. Scherb H, Voigt K. The human sex odds at birth after the at-

3. Schull WJ, Neel JV, Hashizume A. Some further observations mospheric atomic bomb tests, after Chernobyl, and in the

on the sex ratio among infants born to survivors of the atomic V'C'n'ty of nuclear faC|I|t|gs. Env:roryrr.lental Science and

bombings of Hiroshima and Nagasaki. American Journal of Pollution Research International. 2011;5: 697-707.

Human Genetics. 1966;18(4): 328-338. 14. Silkin SS, Krestinina LYu, Startsev NV, Akleyev AV. South Urals
Population Exposed to Radiation cohort. Meditsina ekstrem-
alnykh situatsiy = Medicine of Extreme Situations. 2019;3: 61-
70 (In Russian)

15. Degteva MO, Napier BA, Tolstykh El, Shishkina EA, Shagina
NB, Volchkova AYu, et al. Enhancements in the Techa River
Dosimetry System: TRDS-2016D code for reconstruction of
deterministic estimates of dose from environmental expo-
sures. Health Physics. 2019;117(4): 378-387.

16. Krestinina LYu, Kharyuzov YE, Epiphanova SB, Tolstykh El,

4. Cox DW. An investigation of possible genetic damage in the off-
spring of women receiving multiple diagnostic pelvic X-rays.
American Journal of Human Genetics. 1964;16: 214-230.

5. Pastukhova El, Shalaginov SA, Akleyev AV. Secondary sex ra-
tio in population of radioactively contaminated raions of the
Chelyabinsk Oblast. Voprosy radiatsionnoy bezopasnosti =
Issues of Radiation Safety. 2011;4: 28-37 (In Russian)

6. Allan BB, Brant R, Seidel JE, Jarrell JF. Declining sex ratios in
Canada. Canadian Medical Association Journal. 1997;156(1):

37-41 Deltour I, Schz J, et al. Cancer Incidence after In Utero
' Exposure to lonizing Radiation in Techa River Residents.
7. Biggar RJ, Wohlfahrt J, Westergaard T, Melbye M. Sex Radiation Research. 2017;88(3): 314-324.
Ratios, Family Size, and Birth Order. American Journal of . . e .
Epidemiology. 1999:150: 957-962. 17. Glantz S. Primer of biostatistics: Translated from English.

Moscow: Praktika; 1998. 459 p.

o . . 18. Shalaginov SA, Krestinina LYu, Startsev NV, Akleyev AV.
by AV Akleyev. Techa: prior to and after the atomic project. Peculiarities of the resettlement of the first generation off-

Chelyabinsk; 2015. 345 p. (In Russian) ; : . S
) ) ) spring of the exposed Techa River population. Radiatsionnaya
9. Akeyev AV, Akeyev AA, Blinova EA, Kotikova Al, Tryapitsyna GA, Gygiena = Radiation Hygiene. 2017;10(2): 6-15 (In Russian)
Pryakhin EA, et al. The potential of adaptation to low doses of 19. James WH, Rostron J. Parental age, parity and sex ratio in

radiation. Saint-Petersburg: Spetslit; 2019. 111 p. (In Russian) births in England and Wales 1968-1977. Journal of Biosocial

8. Akeyev AV, Novosyolov VN, Shalaginov SA, Burtovaya EYu. Ed.

10. Maconochie N, Roman E, Doyle P, Davies G, Beral V. Sex ratio Sciences. 1985;17: 47-56.
?gggfgesagr#ndustry employees’ children. Lancet. 2001;357: 20. Jacobsen R, Moller H, Mouritsen A. Natural variation in
’ the human sex ratio. Human Reproduction. 1997;14(12):
11. Reulen RC, Zeegers MPA, Lancashire E, Winter DL, Hawkins 3120-3125.

MM. Offspring sex ratio and gonadal irradiation in the British
Received: June 25, 2020

For correspondence: Sergey A. Shalaginov — Candidate of Medical Science, Senior Researcher, Epidemiological
Laboratory, Urals Research Center for Radiation Medicine, Federal Medical-Biological Agency; Assistant Professor of
Radiobiology Department, Chelyabinsk State University (Vorovsky str., 68-A, Chelyabinsk, 454076, Russia; E -mail: shalaginov@
urcrm.ru)

Alexander V. Akleyev — Honored Science Worker of the Russian Federation, Dr. habil. med., Professor, Director of the
Urals Research Center for Radiation Medicine, Federal Medical-Biological Agency; Head of the Radiobiology Department,
Chelyabinsk State University

For citation: Shalaginov S.A., Akleyev A.V. Approaches to the assessment of completeness and quality of the
registry of exposed population offspring. Radiatsionnaya Gygiena = Radiation Hygiene. 2020. Vol. 13, No. 4. P. 17-
25. (In Russian). DOI: 10.21514/1998-426X-2020-13-4-17-25

Pagnauvonnas rurvesa  Tom 13 Ne 4, 2020 25



