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Abstract

Age reproductive characteristics,distribution of a number of pregnancies and outcomes,and gynecological mor-
bidity were studied in a cohort of 579 women who were born in 1948-1957. All they were descendants of the
1-st generation of personnel which had worked at the nuclear enterprise (Production Association (PA)
"Mayak"). An average equivalent dose on fathers' gonads being calculated from external gamma exposure and
internal alpha-exposure due to 239Pu body burden was 119.6+6.34 ¢Sv (0.1-790.1 cSv),on mothers' gonads
-92.4+6.97 ¢Sv (0.1-685.9 ¢Sv). A dose in utero from external gamma exposure of 298 women was 17.8+1.55
cSv (0.04-180.6 ¢Sv). The 862 women, whose parents had no doses before conception and doses during preg-
nancy,represent a control group. Data on the earlier sexual maturation of women in the main group in con-
trast to the control group were obtained. An average age of menarche in women of the main group
(13.45+0.05 years) was significantly lower (p<0.05) than in the control (13.64+0.04 years). The subgroup
of women exposed in utero causes it (13.37+0.06 years, p<0.05). In the subgroup of women with precon-
ception and in utero exposure significant differences in reducing of general fertility (4.03+0.15 vs. 4.61+0.08,
p<0.05) were obtained. Tt is stipulated for the significantly smaller number of birth children per one woman
(1.67%0.045 vs. 1.78+0.024,p<0.05). That was because of higher percent of childless women (4.7% vs. 2.7%
in the control),including infertility (2.35% vs. 1.5%,respectively).
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INTRODUCTION

Reproduction is one of main functions of biologi-
cal organism. Activity of many organs and sys-
tems in more than half-life period of a human
being (both men and women) is directed on the
development and maintenance of reproductive
function. Under the impact of various negative
factors reproductive health both of present and
future generations is getting broken. Exposure to
ionizing radiation impact on a human organism
can result in general health condition worsening,
i.e. direct somatic effects. Gonads with the frus-
tration of hormone-producing and reproductive
function as well as zygote at implantation moment
and in embryonic period can be damaged. The
induction of mutations in gonad cells can be dis-
covered in the following generations (Vorobtsova
I.E.,2002).

Conservation of reproductive health and normal
heredity of an individual is subjected to genetic
safety that means population gene pool immunity
from negative complex impact of biological,social,
occupational and environmental factors.
Protecting and checking reproductive health sta-
tus of the personnel involved in occupational
activity at radiation dangerous industrial enter-
prises is one of the most important directions in
the radiation safety system.

BBE/IEHUE

Penipopykiust - onHa M3 OCHOBHBIX (DyHKIIHIT GHOJIO-
TUYECKOTO OpTraHW3Ma, Ha PA3BUTHE U MOJJEpsKaHWe
KOTOpO# HampaBJieHa JeSITeJTbHOCTh MHOTHX OPTAaHOB
u cucreM 0OoJiee YeM MOJOBUHBI BCEH JKU3HU YeJOBEKa
(Kaxk My)KYmMH,Tak W skeHmue). lIlpu Bo3jaelcTBUN He-
6TaronpuSATHBIX (DAKTOPOB CTPAJAET PENPOAYKTHBHOE
3/I0POBbE HACTOSIIUX W OyIyIIuxX TOKoJeHuid. B pe-
3yJbTaTe BO3JEHCTBUS MOHU3HUPYIONEH paguaIui Ha
OpTaHM3M dUeJOBeKa MOXKeT YXyAMarbesl obliee co-
crognune (MpsIMOE COMATHYECKOE JIEHCTBHE); BO3MOIK-
HO TIOBPEXK/JEHNe TOHA/[ C PACCTPONHCTBOM TOPMOHAD-
HOW WJIM T€HEePATHBHON (DyHKINU, TOPA’KEHUE 3UTOTHI
B MOMEHT UMILTAHTAIUU B 3MOPHOHAIbHOI (pase n 3a-
POJBIIIEBOM TIEPUOJIE, & TaKKe MOTYT TOBPEKAATHCS
MOJIOBBIE KJIETKM C WHAYKIHWEW MYyTaluii, KOTOpbIe MO-
I'YT TPOSBUTBCA B mocgaeayomux mokosernsx (Bo-
po6rosa M.E.,2002).

CoxpaneHre PENpOAyKTUBHOTO 3I0POBbS M HACJE]l-
CTBEHHOCTH Y€JIOBEKA SIBJISIETCS TIPEIMETOM TeHEeTHYe-
CKOIi 6e301acHOCTH, TI0J] KOTOPOH MOHUMAIOT 3alllH-
MEHHOCTb TeHO(OHIa OT HeOJIArONPHUSTHOTO BO3[eil-
CTBUSI KOMILIEKCA GUOJIOTMYECKHX, COIIMAIBHDIX, PO-
M3BOJICTBEHHBIX U AKOJ0ormYecKkux axropos. Oxpana
U KOHTPOJIb COCTOSIHHSI PENPOIYKTUBHOTO 3/[0POBbSI
HEePCOHAJIA, 3AHSATOTO HA PAJAMAIOHHO-OMACHDBIX TIPE/-
TMIpUATUAX, ABJIACTCA OJJHUM N3 BasKHEHIITNX HaIrpaBJie-
HUI B CHCTEME PAMAIUOHHON GE30TaCHOCTH.
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In domestic standards on radiation safety and in
international recommendations on radiation pro-
tection gonads are referred to the most radiosensi-
tive organs. Condition of gonads is applied as the
criterion of hygienic normalization for occupa-
tional exposure. However studies devoted to
reproductive health status in persons occupied on
radioactive dangerous enterprises, as well as their
descendants are limited (Volkova Z.A. et al.,
1985; Kurbatova O.L., 1998; Lyaginskaya A.M.,
1997; Lyaginskaya A.M. et al,2001).

Study of the reproductive health in women who
were descendants of the 1-st generation of nuclear
enterprise personnel - Production Association
"Mayak" (PA "Mayak") and who had began to
work at a period of launching and mastering a
production (1948-1963) was our study aim.

SUBJECT AND METHODS

Outcomes of pregnancies and gynecological morbidi-
ty in 1,441 women of Ozyorsk-town born in 1948-
1957 and with practically finished reproductive peri-
od (45 years old and senior) were estimated.

Main group included 579 women-descendants of
the 1-st generation of the Mayak enterprise person-
nel. They were characterized with preconception
doses and/or doses in utero due to occupational
exposure to ionizing radiation of one or both par-
ents at main nuclear production (reactor, radio-
chemical and plutonium). The 298 of them were
women exposed in utero due to their mothers' occu-
pation at the production during pregnancy. The
control group consisted of 862 women being born
in the same period (1948-1957) in Ozyorsk-town.
Their parents had no preconception doses to preg-
nancy and,/or doses while pregnancy.

Persons' primary data of study groups was col-
lected retrospectively with use of information
from women's individual medical records (form
025,/30-89) at the local feminine outpatient clin-
ic. It was analyzed information about pregnancies
and their outcomes as well as gynecological mor-
bidity until 2002 including on the basis of obstet-
rical and gynecological anamnesis. To code pri-
mary medical data we applied the ICD-9.
Database of the Mayak personnel families and res-
idents of Ozyorsk-town ("Persey") was used in
the study

Statistical processing of data under studies was
conducted with use of Student's t-test and Fisher's
test.

RESULTS AND DISCUSSION

Characteristic of preconception doses both to
external gamma-exposure and internal alpha-expo-
sure due to *Pu body burden as well as doses in
utero from external gamma-exposure in women-
descendants of the 1-st generation of Mayak per-
sonnel is presented in table 1.

B oreuecTBeHHBIX HOpMaxX paJUAI[HOHHOI 6Ge30MacHo-
CTH U MEKIYHAPOJHBIX PEKOMEHJAIMSIX IO pajua-
IIMOHHOM 3aIuTe TOHAIABI OTHECEHBI K Hambojee pa-
JINOYYBCTBUTEIBHBIM OpraHaM, UX COCTOSIHUE HCIIOJIb-
3YIOT B KQ4eCTBE KPUTEPHUS] THTHEHUIECKOTO HOPMUPO-
BaHus TmpodeccroHaabHOrO 06aydeHnst. OmHAKO WC-
CJIE/IOBAHUSI COCTOSIHUSI PENPOLYKTUBHOTO 3/I0POBbSI
JIUIL, 3AHATHIX Ha PaJUaIllIOHHO-OMACHBIX IIPEIPUsI-
THAX, a TaKke MX IIOTOMKOB orpanmuensl (Bosxosa
3.D. wu coasr., 1985; Kypb6arosa O.J1.,1998; Jlsrun-
ckasg A.M.,1997; Jlaruuckas A.M. u coast.,2001).

[esbl0 HACTOSIIIETO UCC/IEIOBAHNS SIBUJIACH OIEHKA Pe-
TMPOAYKTUBHOI'O 3/10POBbA JKECHIIWH, ABJIAIOMNXCA TTIOTOM-
kamu | TMOKOJIEHMSI TIePCOHAJA TPEANPUATHS ATOMHOI
IIPOMBIILIEHHOCTH - [IPOM3BOACTBEHHOM OGbEAMHEHHIH
"Magk" (ITIO "Magk"), npuctynusuimx K pabote B Ie-
puojt mycka 1 ocBoenust mpousBosctBa (1948-1963rr.).

OBBEKT U METO/IbI UCCJIEJOBAHUA

OrneHnBAM UCXO/IBI GEPEMEHHOCTH U THHEKOJIOTHYECKYIO
3a6osieBaeMocTb v 1441 skenmpumbr ropoma  Osepcka
1948-1957-ro IT. POMXKJEHUSI C MPAKTUYECKH 3aBEpIIeH-
HBIM PENpPOAYKTUBHBIM neprogoM (45 ser u crapie).

OCHOBHYTO T'PYIITY COCTaBUJIU 579 SKEHITUH-TOTOMKOB
I mokosennst mepconasna ITO "Magk". Onm xapakre-
PU30BAHCH MPEKOHIENTUBHBIMU [03aMU U /U [10-
3aMu in utero 3a cuer mpodeccHOHATBHOTO 06ayUe-
HUST OJTHOTO MJIM O60MX pOJuUTeJieil Ha OCHOBHBIX TIPO-
u3BojicTBax (PEakTOPHOM,PaIMOXUMUYECKOM U Ty TO-
HueBoM). U3 Hux 298 skeHIMH GbLIM OGIYYeHbI in
utero 3a cuer paGoThI MX MaTepeil Ha TIPOU3BOJICTBE BO
BpeMs Gepementoctu. KoHTposibHAs TPy MpeacTa-
Biena 862 skenmuuamu 1948-1957 rr. poskaenus,Ko-
TOpbIe poauaHch B T. O3epcKe W POAUTENN KOTOPBIX
He MMeJH TPEKOHIIENTUBHBIX 03 K [aHHON 6GepeMeH-
HOCTH W/ WJH 103 32 6EPEMEHHOCTD.

C60p MEPBUYHBIX JAHHBIX [JIS JIAI] U3y4aeMbIX TPYIII
MIPOM3BOIUJICS PETPOCIEKTUBHO HA OCHOBAHWM WH/IH-
BUAyaJbHBIX  perucrpanuonnbix kapr  (dopma
025/3y—89) TOPOJICKON  JKEHCKOH KOHCYJIbTalluu
OMCY-71. Ha ocHOBaHWM aKyIIepCKO-THHEKOJIOTIIE-
CKOTO aHAMHE3a MPOAHAJU3UPOBAHBI CBEJICHUS O KOJIH-
yecTBe GEPEMEHHOCTEN W MX MCXOaX,a TaKKe THHEKO-
Jiornveckast 3a6oseBaeMocTb 110 2002 roji BKIIOUNTETh-
Ho. KoaupoBanue NepBUYHON MEAUITMHCKON WH(HOP-
Maruu poBoanM Ha ocHoBannum MKDB-9. B pa6ote
HCII0JIb30Basach 6a3a JaHHBIX ceMeil mepconasa [1O
"Magax" u sxureneil ropoga Oszepcka ("Ilepceii").

Craructudeckyio 06paGoTKy MaTepHaJoOB MPOBOIUIN
¢ ucriob3oBanueM t-kpurepuss CTbIOJEHTA U KpPHTE-
pust Duinepa.

PE3YJIbTATBHI HCCJE/IOBAHUIA

XapaKTepucTuKa MPEKOHIIENTHBHBIX 103 OT BHEITHE-
ro ramMma-o6JyueHusi U BHYTPEHHETro asbda-o6iyde-
HUS OT WHKoprnopanun **Pu u 103 in utero 3a cuer
BHEITHETO TaMMa-O0JyYeHrs] y JKEHIMH-TOTOMKOB |
nokosenus nepconana IO "Masgk" mpeacraBieHa B
Tabauie 1.
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TABLE 1

CHARACTERISTIC OF PRECONCEPTION DOSE AND DOSE IN UTERO IN WOMEN-DESCENDANTS
OF THE 1-ST GENERATION OF PA "MAYAK" PERSONNEL

TABJILIA 1

XAPAKTEPUCTUKA MPEKOHUEMTMBHBIX AO3 M OO3 IN UTERO Y XEHLWMH-NTOTOMKOB
1-FO MOKONEHNA MEPCOHATA TIO "MASK"

Main group
Subgroup of Subgroup of women All
Name women with with preconception subgroups

preconception dose and/or dose “in (N=579)

dose (N=281) utero” (N=298)
Average equivalent dose on 124.1+8.17 111.6+10.00 119.6+6.34
fathers’ gonads (cSv)
Average equivalent dose on 130.7+24.10 86.3+7.04 92.4+6.97
mothers’ gonads (cSv)
Average dose of in utero — 17.8+.55 17.8+1.55
external gamma-exposure
(cGy)

Distribution analysis of 1,441 women according
to their jobhas shown that more then half of thers
of the main and control groups work themselves at
PA "Mayak" (52% and 62% women respectively).
The 567 (97.9%) women of the main group and
857 (99.4%) persons from the control group were
married. An average age of marriage for the main
group persons was 21.4+0.14 and in the control -
20.8+0.11.

Data on earlier sexual maturation of women from
the main group in contrast to the control group
are obtained. So, the average age of menarche in
women of the main group (13.45+0.05 years) is
significantly lower (p<0.05) than in the control
(13.64+0.04 years old). The subgroup of women
exposed in utero (13.37+0.06 years, p<0.05).

The distribution of pregnancies and its outcomes
in the studied groups is presented in tables 2-5.
Taking these data into account, we conducted
profound analysis of amount infertility and
childless women (table 6). In the main group
2.8% of the women had no any pregnancy,in the
control group - 1.5%. Fertile but not delivered
women were 1.5% and 1.2% in the main and con-
trol groups,respectively. As a whole,there were
4.3% of childless women in the main group,and
2.7% -- in control (p>0.05), differences being
not significant). The highest percent of child-
less women are marked in the subgroup of
women with exposure in utero (4.7%).

Ananmu3 pacupenenenns 1441 KeHIIMHBI IO MECTy pa-
6OTbl IIOKa3aJ, uTo OoJiee MOJIOBUHBI OCHOBHOI U
KOHTPOJIbHOI Tpymni camu padoraor Ha [1O "Mask”
(52% m 62% >KEeHIIUH, COOTBETCTBEHHO). B Gpake co-
croso 567 (97,9%) KEHmMH OCHOBHOW TPYIIIBI, B
KOHTpOJIbHOM rpymme - 857 (99,4%) xenmun. Cpen-
HUIl BO3pacT BCTYIJIEHHS B Opak /s JIAI[ OCHOBHOM
rpymnmbr coctaBua 21,4+0,14 roga, a B KOHTpoJsEe -
20,8+0,11 roxa.

[Toryuensr maHHbIe 0 GOJIee PAHHEM MOJIOBOM CO3PEBA-
HUM JKEHIIUH OCHOBHOﬁ rpyHHbI 110 CpaBHeHI/HO C
rpynmnoi KoHTpoJst. Tak,cpeanHuii Bo3pacT HaCTyILIe-
HUA MeHapxe B ocHOBHOW rpymme (13,45+0,05 ser)
JOCTOBEPHO HIDKe,9eM B Koutpose (13,64+0,04 mer),
3a CYeT TPYNIBI JKEeHIWH, OOJTy4YeHHBIX in utero
(13,37+ 0,06 n1er) (P<0,05).

Pacnpenenenne 6epeMeHHOCTENl U UX UCXOJIOB B BbI-
JIeJIEHHBIX TPYMIaxX MpeJCcTaBJeHO B TabJjumax 2-5.
UNcxonss w3 TONYyYEeHHBIX JAHHBIX, ObLI IMPOBEIEH
yrayOJIeHHDbI aHaJIu3 KOJAWYecTBa WH(MEPTUJIbHBIX
n Ge3/eTHBIX JKEHIMMH B M3ydYaeMblx rpymnmax (ra-
6muna 6). Hu ogmoil 6epeMEHHOCTH B OCHOBHOW
rpymmne He 6brio y 2,8% JKEHIINWH, B KOHTPOJE - Y
1,5%. IlnoaHble, HO He POKABIINE KEHIIUHbI COCTA-
Bumn 1,5% u 1,2% B OCHOBHOW M KOHTPOJbHOI
rpyIIe, COOTBETCTBEHHO. B 11es0M, 6€3/1eTHBIX JKeH-
IIUH B OCHOBHOII rpyrme 6biio 4,3%, B KOHTPOJE -
2,7% (p>0,05, pasmmunsa e mocrosepusr). CaMblit
BBICOKHUI MPOIEHT 6Ge3/eTHbIX JKEHIIUH OTMEYeH B
NOATPYIINE KEHIMUH ¢ o6aydennem in utero (4,7%).
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TABLE 2
DISTRIBUTION OF NUMBER OF PREGNANCIES AND OUTCOMES IN WOMEN OF MAIN GROUP (N=579)
TABIIMLA 2
PACIPEENEHME YACINA BEPEMEHHOCTEM U UX MCXOOOB Y XKEHLLIMH OCHOBHOWM TPYMMbI (N=579 YEN)
Number . . Sponta- Delivery with | Delivery with | Number of
of Pregnancies Med}cal Crlm} nal neous Delivery dead fetus alive fetus |born children
pregnancies abortions abortions abortions
Ou;';ies Nl % IN| % [ N|% | N|]% |[N| % | N[%]N[%[N[%
0 16 | 2.76 |13222.80| 561 |96.89| 472 |81.52| 25 | 4.32 573 19896 25 4.32 25 [4.32
1 58 [10.02 | 133 (2297 14 2.42 90 |15.541 179 30.92 4 0.69 | 182 | 31.43 | 179 [30.92
2 90 [15.54] 87 | 15.03| 3 0.52 15 | 2.59 | 325( 56.13 2 0.35 | 325 | 56.13 | 327 |56.48
3 88 [15.20] 96 | 16.58 1 0.17 2 035145 | 7.77 0 0.00 | 42 7.25 43 743
4 99 [17.10] 46 | 7.95 0 0.00 0 0.00] 3 0.52 0 0.00 4 0.69 4 0.69
5 70 | 12.09| 34 | 5.87 0 0.00 0 0001 O 0.00 0 0.00 0 0.00 0 10.00
6 551 9.50 | 26 | 4.49 0 0.00 0 0.00 | 1 0.17 0 0.00 0 0.00 0 10.00
7 36 | 622 7 | 1.21 0 0.00 0 0.00 1 0.17 0 0.00 1 0.17 1 0.17
8 29 | 501 | 6 | 1.04 0 0.00 0 000 O 0.00 0 0.00 0 0.00 0 10.00
9 151259 5 | 0.86 0 0.00 0 0001 O 0.00 0 0.00 0 0.00 0 10.00
>10 2313971 7 | 1.21 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Total 2,466 1,328 23 126 989 8 981 985
Mean + erro] 4.26+0.11 | 2.29+0.09 | 0.04+0.01 0.22+0.02 1.71£0.03 | 0.014+0.006 1.69+0.03 1.70+0.03
standard 1 67 224 0.24 0.49 0.75 0.14 0.73 0.73
TABLE 3
DISTRIBUTION OF NUMBER OF PREGNANCIES AND OUTCOMES IN WOMEN OF SUBGROUP
WITH PRECONCEPTION DOSES (N=281)
TABITMLA 3
PACIMPELESIEHME YACIA BEPEMEHHOCTEM N UX MCXOLOB B KOTOPTE XEHLLUMH OCHOBHOW TPYTIMbI
C MPEKOHLEMTMBHbIMM O3AMM (N=281)
Number Pregnancies Med?cal Crim-inal Crim.inal Delivery Delivery with | Delivery with Numb.er of
of abortions abortions abortions dead fetus dead fetus born children
pregnancie N % N % N %
o N % [ N| % | N % | N|%|[N]|%
outcomes
0 9 3.20 56 [19.93] 275 |97.86| 233 [82.92| 11 |3.92] 278 98.93 11 3.92 11 3.92
1 21 7.47 | 67 |23.84| 4 1.42 | 42 | 1495 78 [27.76| 2 0.71 80 28.47 79 128.11
2 42 14.95 | 34 [12.10 1 0.36 6 2.14 | 167 |59.43| 1 0.36 167 | 59.43 | 167 |59.43
3 42 14.95 | 50 | 17.79 1 0.36 0 0.00 23 |8.19 0 0.00 21 7.47 22 7.83
4 44 15.66 | 22 | 7.83 0 0.00 0 0.00 2 1071 0 0.00 2 0.71 2 0.71
5 36 12.81 | 21 | 7.47 0 0.00 0 0.00 0 |000| O 0.00 0 0.00 0 0.00
6 30 10.68 | 14 | 4.98 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 20 7.12 7 | 2.49 0 0.00 0 0.00 0 |000| O 0.00 0 0.00 0 0.00
8 15 5.34 2 1 0.71 0 0.00 0 0.00 0 [0.00| O 0.00 0 0.00 0 0.00
9 10 3.56 3 1.07 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
>10 12 4.27 5| 1.78 0 0.00 0 0.00 0 [0.00| O 0.00 0 0.00 0 0.00
Total 1,264 712 9 54 489 4 485 487
Mean | 4500017 | 255014 [ 0035001 | 0195003 | 174z0.04 [ OOTHO009 173008 1734004
Standard 2.78 241 0.24 0.45 0.69 0-15 0.69 0.69
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TABLE 4
DISTRIBUTION OF NUMBER OF PREGNANCIES AND OUTCOMES IN WOMEN OF SUBGROUP
WITH PRECONCEPTION DOSES AND/OR DOSES IN UTERO (N=298)
TABJIMLIA 4
PACMPEOENEHME YACTIA BEPEMEHHOCTEM M WX MCXO00B B KOrOPTE XKEHLLMH OCHOBHOWM TPYMMbI
C MPEKOHLEMTBHbIMW LO3AMU IN UTERO (N=298)
Number Pregnancies Medical Crim.inal Crim.inal Delivery Delivery with Del.ivery with Numb.er of
of abortions abortions abortions dead fetus alive fetus | born children
pregnancie N % N % N %
o N % |N| % | N[ % | N|% | N| %
outcomes
0 7 2.35 76 |25.50| 286 [95.97 | 239 |80.20 14 470 | 295 [98.99 14 4.70 14 4.70
1 37 12.42 | 66 |22.15 10 3.36 48 |16.11] 111 |33.89 2 0.67 102 [34.23] 100 |33.56
2 48 16.11 | 53 |17.79 2 0.67 9 3.02 158 | 53.02 1 034 | 158 [53.02| 160 | 53.69
3 46 1544 | 46 | 15.44 0 0.00 2 0.67 22 7.38 0 0.00 21 7.05 21 7.05
4 55 18.46 | 24 8.05 0 0.00 0 0. 00 1 0.34 0 0.00 2 0.67 2 0.67
5 34 11.41 13 | 4.36 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 25 8.39 12 | 4.03 0 0.00 0 0.00 1 0.34 0 0.00 0 0.00 0 0.00
7 16 5.37 0 0.00 0 0.00 0 0.00 1 0.34 0 0.00 1 0.34 1 0.34
8 14 4.70 4 1.34 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
9 5 1.68 2 0.67 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
>10 11 3.69 2 0.67 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Total 1,202 616 14 72 500 4 496 498
Mean® | 4032015 | 207012 | 0052001 | 0245003 | 1egeoos | @OP0008 ] 166004 1672004
ggf‘/‘l‘:t?;ﬂ 2.53 2.05 0.24 0.53 0.81 0.14 0.78 0.7
TABLE 5
DISTRIBUTION OF NUMBER OF PREGNANCIES AND OUTCOMES IN WOMEN OF CONTROL GROUP (N=862)
TABIIMLA 5

PACIMPELENEHVE YACIA BEPEMEHHOCTEN M UX MCXOOOB B KOTOPTE XXEHLLUMH KOHTPOJSTIBHOW TPYMMbl (N=862 YEN.)

Number gf Pregnancies Medical Crim.inal Crim.inal Delivery Delivery with Del.ivery with Numbf:r of
pregnancie abortions abortions abortions dead fetus alive fetus | born children
S N % N % N %
and N % N % N % N % N %
outcomes
0 13 1.51 149 | 17.29 1 829 | 96.17 | 666 |77.26 | 23 2.67 | 853 19896 23 2.67 23 2.67
1 52 6.03 [ 170 [19.72] 29 | 3.36 | 146 [16.94 ] 258 |29.93| 9 1.04 | 260 [30.16 256 |29.70
2 112 | 12.99 | 169 | 19.61 3 0.35 37 | 429 | 479 |55.57| O 0.00 | 484 |56.15] 482 |55.92
3 136 15.78 | 140 | 16.24 1 0.12 10 1.16 93 10.79 0 0.00 86 9.98 92 10.67
4 147 | 17.05 | 102 11.83 0 0.00 1 0.12 9 1.04 0 0.00 9 1.04 9 1.04
5 126 | 14.62 | 66 | 7.66 0 0.00 2 0.23 0 0.00 0 0.00 0 0.00 0 0.00
6 98 11.37 27 | 3.13 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 78 9.05 18 | 2.09 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
8 42 4.87 13 | 1.51 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
9 21 2.44 2 1023 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
>10 37 4.29 6 | 0.70 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Total 3,974 2,141 38 264 1,531 9 1,522 1,532
l\gigf 4612008 | 2.48:0.07 | 0.04£0.008 | 031£0.02 | 1782002 | 001#0:003 | 1772002 | 1.78+0.02
Standard 2.49 2.05 0.24 0.65 0.71 0.10 0.73 0.71
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TABLE 6
DISTRIBUTION OF CHILDLESS WOMEN IN MAIN AND CONTROL GROUPS
TABITALA 6
PACTPEOENEHME BE3OETHBIX XEHLLMH B OCHOBHOW 1 KOHTPOJIBHOWM TPYTIIAX
Main group
Subgroup of women | Subgroup of women Control
. . . . All
Name with preconception | with preconception b group
dose (N=281) dose and/or dose “in suNg_I;);;ps (N=862)
utero” (N=298) (N=579)
n % N % n % n %
Infertile 9 3.2 7 2.35 16 2.8 13 1,5
women 2 0.7 7 2.35 9 1.5 10 1,2
Fertile but
not delivered
women
Total 11 3.9 14 4.7 25 4.3 23 2,7
childless
women

Analysis of outcomes of pregnancies in groups
(table 7) shows that average number of pregnan-
cies per one woman was significantly (p<0.05)
below the main group (4.26+0.111) in contrast to
the control (4.61+0.085) owning to subgroup of
women being exposed in utero (4.03+0.147). This
affected the average number of born children per
woman. In the main group it was 1.69+0.030
child,in the control - 1.78+0.024 (p<0.05).

These differences are stipulated with reliable
reduce in the average number of born children
from the subgroup of women exposed in utero
(1.67+0.045). Number of spontaneous abortions
in the main group (table 7) was significantly
below (0.22+0.020) that of in the control
(0.31+0.022) owing to subgroup of women with
preconception doses (0.19+0.026).

Anam3 uCXo/10B GEPEMEHHOCTEH B MCC/IEyeMbIX TPYII-
nax (Tabmia 7) MoKasas,uro cpeHee uucao GepeMeHHo-
creii B pacdere Ha OfiHy JKeHIuHy aoctosepHo (p<0,05)
HUsKe B OCHOBHOM rpymme (4,26+0,111) no cpasBHenwmio ¢
kourposiem (4,61+0,085) 3a cuer TOATPYIIIBI JKEHIIWH,
ob6yuennbrx  in utero (4,03+0,147). 3Jrto onpeaenuio
cpeziHee YuC/I0 POAMBLINXCA JeTell Ha oAy sxeHumnay. B
ocuoBHOI rpymre 310 cocrasuio 1,69+0,030 peGenka, B
xontpose - 1,780,024 (p<0,05).

ITu pazauyus 06yCAOBIEHBI JOCTOBEPHBIM CHUMKE-
HIEM CPEJHETr0 YHCJIa POXKACHHBIX AeTell B IIOA-
rpynme  SKeHImuH, Oo6JydeHHBIX  in  utero
(1,67+0,045). Yucno cmonranHbix a6oproB (Ta-
6auna 7) JOCTOBEPHO HUWJKE B OCHOBHOW TpyImme
(0,22+0,020), uem B xomrpoxe (0,31%+0,022) 3a
CYeT MOATPYIIIBI )KEHIIMH C MTPEKOHIENTHBHBIME J10-
zamu (0,19+0,026).

TABLE 7

NUMBER OF PREGNANCIES AND OUTCOMES
IN WOMEN OF MAIN AND CONTROL GROUPS

TABSMLIA 7

YACNO BEPEMEHHOCTEM M UX UCXOAbI

Y XKEHLLMH OCHOBHOM

1 KOHTPOJIbHOM TPYMN

Main group Control
Subgroup of women | Subgroup of women All group
Name with preconception | with preconception | subgroups (N=862)
dose (N=281) dose and/or dose (N=579)
in utero (N=298)

Pregnancies 4.50+0.166 4.03+0.147* 4.26+0.111*% | 4,61+0,085
Medical abortions 2.53+0.144 2.07+0.119%* 2.29+0.093 2,48+0,070
Spontaneous 0.19+0.026* 0.24£0.031 0.224+0.020* 0,31+0,022
abortions
Criminal abortions 0.03+0.014 0.05+0.014 0.04+0.010 0,04+0,008
Delivery 1.74+0.041 1.68+0.047 1.71+0.031 1,78+0,024
Delivery with dead 0.014+0.009 0.013+0.008 0.014+0.006 | 0,010+0,003
fetus
Number of born 1.73£0.041 1.67+0.045%* 1.69+0.030* 1,78+0,024
children

Note. * - significant differences with control group (P<0.05).

TNovmmedarme. ™

- [OCTOBEPHBIE PO3MMUMS C KOHTpONbHON rpynnon (p<0,05).
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There were no significant differences in the pregnan-
cy outcome structure among women of main and con-
trol groups (table8). A half of pregnancies (53.9%)
are finished with medical abortions both in main and
control groups. Up to the end of prenatal period
40.1% zygotes in the main group and 38.5% zygotes
in the control group from the number of clinical
diagnosing pregnancies were preserved.

BbipaskeHHBIX pa3/imumii B CTPYKTYpe UCXOI0B GepeMeH-
HOCTE# JKEHIIMH OCHOBHOW M KOHTPOJIBHOI TPYII HE BbI-
apeno (tabimua 8). ITlonoBuna GepeMeHHOCTET B OCHOB-
HOIT 1 KOHTpOJIbHOIT rpynmax (53,9%) 3akaHunMBasIach Me-
JIMIIUHCKUMEU a6opTamu. [lo KOHIIA TIpeHATaJbHOro Tie-
puoma coxpanstercst 40,1% 3UTOT B OCHOBHOUW Tpymre n
38,5% 3WUTOT B KOHTPOJIBHOI IPYIIE OT YMC/Ia KJIMHIIE-
CKHU JIMarHOCTHPOBAHHBIX 6EPEMEHHOCTEN.

TABLE 8
PREGNANCIE OUTCOME STRUCTURE OF AMONG WOMEN OF MAIN' AND CONTROL GROUP
TABJIMLIA 8
CTPYKTYPA MCXOOOB BEPEMEHHOCTEM XEHLLUWH B OCHOBHOW M KOHTPOJIbHOW TPYTIMAX
Main group Control group
Subgroup of women Subgroup of women with All subgroups (N=862)
Name with preconception preconception dose and/or (N=579)
dose (N=281) dose “in utero” (N=298)
n % n % n % n %
Pregnancies 1,264 100.0 1,202 100.0 2,466 | 100.0 [ 3,974 | 100.0
Medical abortions 712 56.3 616 51.2 1,328 53.9 2,141 53.9
Spontaneous abortions 54 4.3 72 6.0 126 5.1 264 6.6
Criminal abortions 9 0.7 14 1.2 23 0.9 38 1.0
Delivery 489 38.7 500 41.6 989 40.1 1,531 38.5

Gynecological morbidity is presented in table 9.
Feminine sterility frequency is higher in the sub-
group of women exposed in utero (6.7%) in contrast
to the control (4.2%). These data are agreed with
more number of unfertile and childless women in the
noted subgroup (table 2). It is worth paying atten-
tion to that dysfunction of ovaries (6.7% against
4.5%), menstruation disorders (14.4% against
12.5%), inflammatory diseases of feminine pelvic
organs (59.7% against 55.8%) and non-inflammato-
ry diseases (57.7% against 52.3%) are more often
met in this subgroup as well as infectious diseases
of feminine sexual organs (39.3% against 34.7%).
However, these excesses are not statistically signifi-
cant. On average,up to 45 years old it accounts 1.98
gynecological diseases per a woman in the main
group, in the control - 1.94. In the subgroup of
women being exposed in utero this index is 2.1 dis-
eases.

Iinexosiorndeckast 3a60JIEBA€MOCTh TIPEICTAB/IECHA B Ta-
omre 9. Yacrora »KeHCKOro OECIIONMS BBIIME B TIO/-
IpynIie *KeHumH,061ydeHnbix "in utero” (6,7%) no cpas-
HeHuIo ¢ koHrposeM (4,2%). ITu JaHHble COrJIACYIOTCS C
OOJIBIINM KOJIMYECTBOM OGECIIJIOMHBIX U OE3/IETHBIX JKEH-
IMH B yKazaHHoi nogrpyrme (cM. taGmary 2). OGpaina-
er Ha ceGs BHUMAHKE TO,YTO B 3TOH JKe MOATPYIIIIE Yarie
Berpevaiorcst  aucdynkmun - smarukos  (6,7%  nmpoTus
4,5%), paccrpoiictBa Mencrpyamuii  (14,4% nporus
12,5%),BocrianTe IbHbIe 3a60JeBAHNS JKEHCKIX Ta30BBIX
opratos (59,7% nportus 55,8%) U HEBOCHAIUTEIbHbIC 3a-
6osesanus (57,7% nporus 52,3%),a Takske HHQEKIUOH-
Hble 3a60JieBaHus JKEHCKMX MOJOBbIX opranos (39,3%
npotus 34,7%). OJHAKO 5TU ITPEBBINICHNS HE ABJIIOT-
Cs1 CTATUCTUYECKU 3HAYMMBIMU. B cpeiHeM K Bo3pacty 45
JIeT Ha OJIHY >KEHIIMHY OCHOBHOW TIPYIIIBI MPUXOIUTCS
1,98 runexosiornueckux 3aGoJieBaHust, B KOHTpoJe - 1,94
3abosieBanuisi. B norpyrie sKeHIH,00JIyYeHHbIX iR Ute-
70,9TOT TIOKa3aTe/ib cocraB/sieT 2,1 3a60/ieBaHusI.

TABLE 9

FREQUENCY OF GYNECOLOGICAL MORBIDITY AMONG WOMEN-DESCENDANTS OF THE 1-ST GENERATION
OF MAYAK PERSONNEL (%)

TAB/IMLA 9

YACTOTA TMHEKOJIOTMYECKOW 3ABOTEBAEMOCTU Y XKEHLLMH-MOTOMKOB -TO MOKOSEHMS MEPCOHANA MO "MASK" (%)

Main group
Subgroup of Subgroup of women with All subgroups Control
Nosological forms women with preconception dose (N=579) group
(by use ICD-9) preconception dose and/or dose in utero (N=862)
(N=281) (N=298)
n % n % n % n %
Woman infertility (628) 11 3.9 20 6.7 31 5.4 36 4.2
Menstruation disorders (626) 36 12.8 43 14.4 79 13.6 108 12.5
Menopause disorders (627) 3 1.1 8 2.7 11 1.9 19 2.2
Inflammatory diseases (614-616) 165 58.7 178 59.7 343 59.2 481 55.8
Non-inflammatory diseases 143 50.9 172 57.7 315 54.4 451 52.3
(617-625)
Dysfunction of ovary (256) 6 2.1 20 6.7 26 4.5 39 4.5
Benign neoplasm (218-221) 75 26.7 71 23.8 146 25.2 238 27.6
Infectious diseases (016.4; 078; 77 27.4 117 39.3 194 33.5 299 34.7
091; 098; 098.1; 112.1; 130; 131.0)
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CONCLUSION

Based on modern conception of gametogenesis as
of one of the most important individual develop-
ment stages one can suppose that changes in nor-
mal conditions for feminine gametes development
in the result of exposure to ionizing radiation will
be greatly reflected on further individual develop-
ment both in antenatal and postnatal periods. In
the period after differentiation of germ lines the in
utero exposure results in reduce in mass of gonads,
suppression of gametogenesis, reduce of fertility
and atrophies of gonads in postnatal period.
Changes of gonads,in particular,damages of repro-
ductive and genetic health, being resulted from
fetal exposure can be realized in a row of next gen-
erations. So, the remote consequences of such
exposure appear among the most dangerous remote
consequences. We have revealed in these studies a
number of changes in reproductive function, after
having analyzed age pubescence,outcomes of preg-
nancies and gynecological morbidity in women-
descendants of the I-st generation of the "Mayak"
personnel set to work at a period of starting and
maintaining the production (1948-1963). So,data
on the significantly earlier age of menarche start-
ing (13.45+0.05 against 13.64%0.04 years old in
control) are obtained in 579 women. The average
preconception dose on fathers' gonads is 119.6 cSv
and mothers' gonads - 92.4 ¢Sv as well as dose in
utero - 17.8 cGy from the external gamma-irradia-
tion. This may testify to earlier sexual maturation
in women of the main group owing to subgroup of
women exposed in utero.

There is revealed higher percent of childless
women (4.7% against 2.7% in the control) at the
expense of both fertility and number of unrealized
deliveries in the subgroup of women with precon-
ception doses and being exposed in utero. This
conforms to the greater frequency of feminine
sterility in the subgroup (6.7% against 4.2% in
the control). Significant differences in reducing
of general fertility (4.03+0.15 against 4.61+0.08
pregnancies per one woman in control) are
obtained in this subgroup; this may have caused
significantly lower number of children per woman
(1.67+0.045 against 1.78+0.024 viviparity). As
for gynecological morbidity it is necessary to note
that in this subgroup there are more often met
dysfunction of gonads (6.7% against 4.5%), men-
struation disorders (14,4% against 12.5%),
inflammatory diseases of feminine pelvic organs
(59.7% against 55.8%) and non-inflammatory dis-
eases (57.7% against 52.3%), and also infectious
diseases of feminine sexual organs (39.3% against
34.7%). However,these excesses are not statistical
significant. On average by the age of 45 years old
per a woman: it is due to 1.98 gynecological dis-
eases in the main group and 1.94 diseases -- in the
control, In the subgroup of women being exposed
to radiation in utero this value is 2.1 diseases.

Thereby, reproductive health status of women

3AKMIOYEHUE

Wcxoas u3 coBpeMeHHBIX IMPEACTABIEHHII O TaMeTore-
He3e,KaK 00 OJIHOM U3 BAKHEWITMX STAIOB WHAWBH/LY-
aJIbHOTO PAa3BUTHS, MOKHO OKHIATh, YTO H3MEHEHHE
HOPMAaJIbHBIX YCJIOBHII Pa3BUTHS YKEHCKUX raMeT B pe-
3ysabrate oOJyveHusi OGyAeT CyIIeCTBEHHbIM 00pa3oM
OTpazkaTbCsl HA TMOCJEAYIONEM PAa3BUTUU OCOOU KaK B
MEPHUO/] aHTEHATAJIbHOM, TAK U IOCTHATAIbHON KU3HHU.
O6ayuenue "in utero" B nepuona nocie auddepeHiu-
POBKH IIEPBUYHBIX IIOJIOBBIX KJIETOK B MCTHHHbBIE I10-
JIOBBIE KJIETKH TIPUBOJIUT K YMEHBIIEHUIO MAaCChl TOHAT,
ITO/IABJICHUIO TaMEeTOreHe3a, CHIDKEHUIO IILJI0JOBUTOCTU
n arpoduu roHaJ B MOCTHATAJBHOW KU3HU. V3MeHe-
HUSI, BOBHUKAIOIINE B TOHAJaX MocJje OGJyYeHUs ILI0-
Jla, B YaCTHOCTH HAPYIIEHUS PEIPOAYKTUBHOTO U TeHe-
THUYECKOTO 3/I0POBbSI, MOTYT PEATH30BATHCS B PSA/E TI0-
KOJIEHUI, YTO CTaBUT OT/AJE€HHbIE IIOCJECJACTBUS WX
o6Jiyuenust B psii HanboJiee onacHbix. B nanHoil pa6o-
Te IPHU aHaJM3e BO3pacTa IOJOBOTO CO3PEBAHUSI, HCXO-
JIOB 6epeMEHHOCTH U TMHEKOJIOIHYecKoil 3a60/1eBaeMo-
CTH JKEHIUH-TTOTOMKOB | mokoJsienusi mnepconana 11O
"Mask", npuctynuBInX K pabore B MEPHUOJ IyCKa U
cranosyenusa npoussojacts (1948-1963 rr.), ormeuen
PSIl UIBMEHEHUI B COCTOSTHUU PENPOyKTUBHON (DYHK-
. Tak, MoJy4YeHbl JaHHbIE O  JIOCTOBEPHO GoJjee
panneM Hacrtymienun menapxe (13,45+0,05 mporus
13,64+0,04 jer B KOHTpPOJE) y 579 SKEHIMH, UIMEBIIHX
cpeliHMe IPEKOHIENTUBHbIE J[03bI HAa TOHAJbI OTIA
119,6 c3B u roHaabl Matepu - 92,4 c3B,a TakXKe 03Bl
"in utero" 17,8 cI'p or BHemrHero ramma-o6Jy4eHUs,
ITO MOKET CBU/IETEJIBCTBOBATH O 60Jiee PaHHEM II0JI0-
BOM CO3DEBAHUU JKEHIIUH OCHOBHON TPYMIIBI 3a CYeT
MOJI'PYTIIIBI JKEHIIUH, 00JIYYeHHBIX i1 Utero.

B moarpyrie SKeHIWH, UMEBIIUX MPEKOHIIETITUBHbBIE
J03bl 1 o6sydenue "in utero", BbIsABJIEH 6oJiee BBICO-
Kuil iporenT 6e3neTHbIX skennun (4,7% nporus 2,7%
B KOHTPOJIE) KaK 3a cu4eT MH(EPTUIbHOCTH, TAK U 32
CYET YUCJIA HEPEATM30BAHHBIX POJIOB. ITO COTIACYET-
cg U ¢ 6oJblIell 4aCTOTON »KEHCKOro 6eCIyioausd B 3TOI
noarpytne (6,7% nporus 4,2% B kKonrpoae). B aroii
JKe TOJTrpyNIe TOJy4YeHbl JOCTOBEPHBIE Pa3JNuus B
cumkenun o6meit maogosuroctn (4,03+0,15 mporus
4,61+0,08 6epeMEHHOCTH Ha OJHY KEHIIUHY B KOH-
TPOJIE), YTO MPUBEJNO M K JOCTOBEPHO MEHBINEMY YH-
cny jgereil ma opmy skenuuny (1,67+0,045 nporus
1,78+0,024 »xuBOpO’K/EeHNA). B OTHOIIEHNN TMHEKO-
JIOTHYEeCKOIl 3a6oJieBaeMOCTH oOpainaer Ha ceOsi BHU-
MaHHe TO,4YTO B 3TOI Ke MOJArPYIIIE Yalle BCTPeYaloT-
ca pucdynkmun suunnkos (6,7% nporus 4,5%), pac-
crpoiictBa Mencrpyauuii (14,4% nporus 12,5%), Bo-
CHaJuTeIbHbIe 3a00JI€BaHMS JKEHCKUX Ta30BBIX Opra-
Hos (59,7% npotus 55,8%) U HeBOCIAIUTEIbHBIE 3a-
Gonesanua (57,7% npotus 52,3%), a Takxke HHPEK-
IMOHHBbIE 3a60JIeBaHUsI JKEHCKUX II0JIOBBIX OPTaHOB
(39,3% mnporus 34,7%). OpHako 5TU IPEBbINEHUS
He SIBJISIIOTCSI CTATUCTUYECKU 3HAYMMbIMKU. B cpemnem
K BO3pacTty 45 JieT Ha OJHY JKEHIIUHY OCHOBHOW TPyII-
nbl npuxogutcss 1,98 runexosormueckux 3aboJieBa-
HuUs, B KoHTpoJie - 1,94 3abosmeBanusi. B moarpyrie
JKEHIUH, OOJTYYEHHBIX N utero, 3TOT TOKa3aTeJb CO-
crasiger 2,1 3a6oeBanus.
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with preconception doses and being exposed in
utero requires special attention. This fact allows
referring to these women to a group for risks on
remote deterministic radiation effects and defines
need for additional medical protective actions
application reproductive system of such women.
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