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[lenb: PeTpocrieKTMBHOE M3yYeHHUE BIMSIHUS JO3bI U MOIITHO-
CTU 03Bl 00JIy4eHUsI KPACHOTO KOCTHOTO MO3Ta U Pa3lInYHBIX MO-
nuduIMpyommnx odiydeHue GhakTopos (Iojia, Bo3pacTta, CommyT-
CTBYIOIIMX 3a00JI€BaHMI1) Ha KOJIMYECTBO PA3TUYHBIX KIETOYHBIX
3JIEMEHTOB MepudepUyecKoil KPOBU XKUTEIe MPUOPEXKHBIX CET P.
Teuu, moaBEPTIINXCS XPOHUYECKOMY PAaaMallIOHHOMY BO3[eii-
CTBHUIO.

Marepuan u metonbl: [Isi MpoBeAeHUST YKA3aHHOTO aHAIN3a
U3 MeIMKO-A03uMeTpudeckoi 6a3pl gaHHbiX YHIIL PM Obliu
OTOOpaHbl Pe3y/IbTaThl UCCIEN0BAHUS MEePUDEPUUECKOl KPOBU U
NAHHBIE O COCTOSIHMU 30POBbSI (IMArHO3bI) WICHOB KOTOPTHI,
MMEBIINX PEKOHCTPYMPOBAHHYIO 03y OOIYyUYeHHUs KPACHOTO KOCT-
HOro Mo3ra (B COOTBETCTBUU € J103MMETpUYECKOil cCucTeMoii peku
Teua-2009) u npoxoauBiIKX B iepuros ¢ 1951 mo 1956 rr. MmeauimH-
ckoe obcienoBanue B kKimHuke YHIIL PM. [ns aHanu3a 1aHHBIX
WCTIOJB30BAHbI METO/IbI, OCHOBAHHbIE HA YMIUPUUECKUX OLIEHKAX
YACTOThI COCTOSIHUM, XapaKTEPU3yeMbIX CKJIOHHOCTbIO K LIUTOIIE-
HHMU, B 3aBUCUMOCTU OT HAKOILJIEHHOW M03bl 1 MHTEHCUBHOCTH
00JIy4eHUs1, C MOCJIENYIOIUM UCIOIb30BAaHUEM OOOOILIEHHBIX JU-
HEWHBIX MOJIENIEN U JIOTUCTUYECKO perpeccun

Pesyisibrarhl: 3HAYMTENIbHBIX U3MEHEHUIT B XapakTepe pacrpe-
NieJIeHUsT KIETOK KPOBHM HE OTMEUEHO, HO BBISIBJICHO CTATUCTUYECKHU
3HAYMMOE CMEIlleHUEe MeIUaHbl KOJTUYecTBa (DYHKIIMOHATbHBIX
KJIETOUHBIX 2JIEMEHTOB Nieprdeprueckoil KpoBU B CTOPOHY YMEHb-
LIEHUS C YBeJIMYEHWEM MOIIHOCTU 03kl 00JyueHus. B pesyibrare
WCIOJIb30BaHUS JIOTUCTUYECKOI MOJETU M KPUTEPHUsT OTHOIICHUS
MPaBIoIo100Us ObLIM ONpPe/eSIEHbl HAUIYYIlEe MPEAUKTOPbI pa3-
BUTHSI LIUTONEHUI B COOTBETCTBYIOLUMX KJIETOYHBIX MOMYISALIMUAX
nepudeprnyeckoit KpoBU. YCTAHOBIEHO, YTO KOJIMYECTBO 3PUTPO-
LIUTOB, TPOMOOLIUTOB U HEUTPOGMUIOB OMPEESIeTCS] MOLIHOCTBIO
J103bI 00JTyY€HUSI KOCTHOTO MO3ra B MPEIIIECTBYIOIIMI U3MEPEHUIO
roa. KonnuyecTBo 1MMGOLMTOB 1 MOHOLIMTOB B Mepudepudeckoi
KPOBU OMpeaessieTcsl TEKYLEi MOIIHOCTbIO 103bl. ISl OLleHKHU
BJIMSTHUSI XPOHUYECKOTO OOyueHUsT Ha TeMOI093 MPEIIOXKEHO HC-
T10JIb30BATH YIBAUBAIOIIYIO 103y

BbiBosibl: 1. MHOrojieTHee HU3KOMHTEHCUBHOE OOJIyYeHUE
KOCTHOTIO MO3ra (MakCMMasibHasi MOIIHOCTb J103bl flocTuraet 2,44
[p/ron) Moxer MPUBOAUTH K YyTHETEHUIO KPOBETBOPEHMUSI, MPO-
SIBJISTIONEMYCSI B CHUKEHUM KOJIMYECTBA KJIETOUHBIX 3JIEMEHTOB
nepudepruieckoil KpOBU M YBEJTMUEHUIO YACTOThI COCTOSTHUM, Xa-
PaKTEPU3YIOLIMXCS CKIIOHHOCTBIO K LUTONEHUHU. 2. YacToTa OTKII0-
HEHU HUXEe HOPMAJIbHBIX 3HAUYEHUI BO BCEX KJIETOYHBIX JIMHUSIX
OrpeesisieTcsi YpOBHEM TEKYUIEeH WM MpeliecTBYOE MOILHO-

ABSTRACT

Purpose: A retrospective study of the influence of dose and dose
rate of red bone marrow irradiation and various modifying factors
(gender, age, concomitant diseases) in peripheral blood cell
composition of residents chronically exposed to radiation in the Techa
River catchment area.

Material and methods: Medical dosimetry database of URCRM
served as a source of information on results of complete blood counts
and health status data (diagnosis) for members of the Techa River
cohort who had reconstructed red bone marrow doses (in accordance
with the Techa River Dosimetry System 2009), and underwent
medical examination at the URCRM clinic since 1951 to 1956. Data
analysis method was based on the empirical estimation of the
frequency of conditions characterized by a tendency to cytopenia in all
peripheral blood cell lines, depending on the cumulative dose and
intensity of exposure, followed by the use of generalized linear models
and logistic regression.

Results: There were no significant changes in the character of
distribution of blood cells, but statistically significant shift of median
of cell count of each hematopoietic line in the direction of decreasing
with increasing of dose rate was observed. As a result of the logistic
model and the likelihood ratio test the best predictors of cytopenias
were obtained. It was found that the number of red blood cells,
platelets and neutrophils is determined by the dose-rate irradiation of
bone marrow in the year previous to the measurement. The number of
lymphocytes and monocytes in peripheral blood is determined by the
current dose rate. To assess the effect of chronic exposure on
hematopoiesis the use of two-fold increase of dose rate is suggested.

Conclusion: 1. Long-term radiation exposure of bone marrow
(the maximum dose rate reaches 2.44 Gy/year) can lead to inhibition
of hematopoiesis seen in the reduction of peripheral blood cell counts
and increase of frequency of conditions characterized by a tendency
to cytopenia in all counts. 2. Frequency deviations below normal
values in all peripheral blood cell lines determined by the level of the
current or prior irradiation of bone marrow. The early response of
lymphoid and monocytic lines is observed. A longer latent period of
reaction is typical for erythrocytes, platelets and granulocytes. 3. The
contribution of modifying factors (gender, age at the period of
maximal exposure, concomitant diseases) is less important for the
suppression of hematopoietic function, than the intensity of exposure.
4. Two-fold increase of frequency of conditions characterized by a
tendency to cytopenias under chronic radiation exposure should be
expected for values of annual doses exceeding 124 mGy.






