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JlelikomoreHHbI pUCK U TEMN HAKOMNJEHUA A03bl paauaLuoHHOro
Bo3pencTena. CoobueHne 2: CpaBHUTENbHbIA aHaNU3 NENKOLUTaPHbIX
MHAEKCOB 1 AVHAMUKM noka3sarenein nepuchepnyeckoin Kposu
B 3aBMCUMOCTMN OT A,03bl BHELUHEro ramma-o6ay4eHns

C.®. Cocnuna, A.M. IOpkun, I1.B. Okarenko, C.A. Porauesa, E.A. Ipy3nesa, M.D. CoKoIbHUKOB

IOxHO0-Ypansckuii mHCTUTYT Onodm3nku PeeparbHOTO MEINKO-0M0I0THIECKOTo areHTcTBa Poccnm,
O3épck, Poccuga

Tlpedcmasaenvl pesyrbmamol pempocneKmueHo20 aHaAU3a NelKOUUMAaAPHbIX UHOeKCO8 U OUHAMUKU
nokasameneil nepugepuueckoil Kpogu 6 3a8UCUMOCMU OM 003bl GHEUIHe20 2aMma-o00ayueHus cpeou
nepconana nepeoeo @ cmpawe npeonpusmus amomHol ompacau. HMccaedosanue npoeedeHo HA OCHOGe
basul dannbix «Jleliko3vl 6 Kocopme nepconana npousgodcmeerHno2o obsedunenus «Masik» 1948— 1958 ee.
Haiimar». basa dannbix ékaouaem eemMamonocuveckyro, KAUHU4eCKyo u 003UMempuuecKyro UH@GOPpMayuro
0 08yX epynnax pabomHuK08 npeonpusmus: 8 OCHOGHYIO epYNNY GOWAU AUYA, NPUHUHOU CMEPMU KOMOPbIX
Obin netiko3 (n=84); 6 epynny cpagHenus — nepcouan 6e3 onkozemamonozuteckoil namonoeuu (n=300).
Dopmuposarue epynnvl CpasHerUs RPOU3Ee0eH0 N00OoPoM 3—4 HymMPpPeHHUX KOHMPOAEl K KANCOOMY CAY-
uar Aeliko3a ¢ yHemom noad, 803pacma Havana ooayHeHus U moii Jce HaKONAeHHOU N02A0UJeHHOU 003bl
BHeuwneeo eamma-o0ayueHus: Ha KpacHwlil kKocmuwlii Mo3ze. Ha ocnoge 19 592 ananuzoe nepugepuueckoii
KpPO8U OnucaHsl cogueu 2eMon033a no KAemouHbviM AUHUAM, NPOGe0eH KOPPeAsUUOHHbII AHAAU3 83AUMOCES -
3U Medncdy NOKA3amensimu 2eMoepammyl U 00301 paouayuoHHo20 8030elicmaus, NPpOaHaAAU3UPOBAaHbl 0COOeH-
HOCMU nosieaeHUs 8 nepugeputeckom Kposomoxe 0AacmHbIX KAemoK @ nepuod, npeouecmeyouuil AeiKo-
3am. Bnepevie cpedu nepconana «Maska» npogeden cpagHumenvhblii AHAAU3 PABAUYHBIX N€UKOUUMAPHBIX
undexcos. Ommeuen pasHONAAHOGbII XapaKmep peazupo8anus KOCMHOMO3208020 KPOGEMBOPEHUS, NOKA-
3aHbl 6onee gbipadceHtble cemamonoeuyeckue cogueu npu bosee UHMEHCUBHOM NPOU3BOOCMEEHHOM 001yUe-
Huu. Buviseaen pso ocobennocmeii eemonoasa cpedu o0ay4eHHbIX Ha npousgoocmee auy: 1) yumonenus npu
MUHUMANbHBIX HAKONAEHHbIX 003aX pA0UauUoOHHO20 8030elicmeus 6 odeux uccaedyemuvlx epynnax; 2) bonee
BbIPANCEHHAS NAOUABHOCHb 2eMOPAMM C Y@eauteHuem HaKonaeHHoU 003bl BHeUHe20 2aMMa-o0nyenus u
nepuoda paduayuoHHo20 8030eicmaus cpedu AUy, 3a004e8uux 6 danrvHelluem AeliKko3amu, No CPAGHEHUIO C
KoHmponem; 3) KOppeAayUuOHHAs 83aUMOCEA3b MecOy KAemKamu nepugeputeckoli Kposu U HaKOnAeHHbIMU
003amu GHeWHe20 2amMMa-o0ayHeHus XapaKmepuso8anacy HAUOOAbWUMU 3HAYEHUAMU Kod(duuyuenmos
cpedu auy, ¢ nocaedyruumu aetikemuamu; 4) cpedu 6aacmHbix KAemok Haubonee 4acmo pecucmpupo8antico
muenobaacmol; RPO3PUMPOOAACMbI XAPAKMEPU308ANUCH CAMbIM KOPOMKUM CDEOHUM NEPUOOOM O MOMEHMA
Havana obayueHus 0o ux nosieaeHus 6 nepugeputeckom Kpogomoke (6 ocHogHol epynne — 178 oneit); no-
AuxpomamoguabHvie Ipumpobaacmel 6 nepugepuueckoli Kposu Obiau 3apecucmpupo8aHsl Moabko cpeou
nepcoHana c aellkemusamu 6 danvHeliuem; 5) npu cpagHeHuU AelKOUUMAapHuiX UHOeKCco8 NPONOPUUOHANbHO
Kameeopusim HAKONACHHbIX 003 GHEUIHe20 2AMMAa-00AYHeHUs OMMeUeHa GbiPANCeHHAs 8apuadesbHoCmb
COOMHOUeHUs1 KAeMOK KPO8U cpedu 001YUeHHbIX AU, Y KOMOPbIX @nocaedcmeuu OuazHoCmuposan Aetikos,
ocobenno 6 duanazone 2,0—2,5 Ip. Takum o0pazom, KOMNAEKCHbLIL AHAAU3 2eMAMON0UMECKUX NOKA3A-
meneil, 6KAOHAS OUEHKY NeUKOUUMAPHBIX UHOeKC08, sieasemcs 6oaee UHPOPMAMUBHbBIM, YeM U3yUeHuUe
00biuHOI 2emoepammol. OcobeHHOCMU OUHAMUKU KAEMOYHO20 COCMAga nepugepuueckoil Kpogu moeym
CAYAHCUMb UHOUKAMOPAMU NAMON0CUHECK020 KPOBEMBOPEHUsL Y 00AVHEeHHbIX PADOMHUK08 00 KAUHUYECKOl
Manugecmayuuy AeiKemui.

KiroueBble CJI0Ba: cLcmema Kpogemeoperust, AelKouUmapHble UHOeKCbl, paduayuoHHoe 8030elicmaue,
gHewHee 2aMma-o6ay4uenue, puck Aelik0308, npou3eoocmeenHoe 00seounenue «Masi».

BeepneHue Ha BO3AENCTBME MOHN3MPYIOLLEN paavaLmmn ABNAI0TCS Npea-

KpoBeTBOpHas CHCTeMa SBASETCS OAHOW M3 Hau-  METOM Hay4HOrO MHTepeca B Te4eHMe J/IMTESbHOTO BPEMeHN
Gonee pamMOYyBCTBATENbHbIX cucTem opraduama [1].  [2-6]. BMecTe ¢ Tem, usydeHne remaronorn4eckmx casuros
Crieumduyeckne 0COBEHHOCTV pearvpoBaHusi remornoasa  MOA BANSHUEM NPONSBOACTBEHHOTO PaavalMoHHOro BO3-
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OENCTBUS COXPaHSAET CBOK akTyanbHOCTb. OgHMM M3 nep-
CMEKTUBHBIX HAy4YHbIX HaMpaBfAeHWA B 3TON 06nacTun, B TOM
yucne B pagvaLMOHHON aNMAEMNONIOrY, SIBASETCS aHanun3
WHTErpasnbHbIX nenkountTapHblx nHaekcos (MUJ1M) [Leukocytic
Integral Indices; LII].

OcHoBoi nsyyenus U aenaioTcs pa3paboTky KIMHA-
4eckon MeguumHbl. Beicokas NnporHocTuyeckas 3Ha4MMoCTb
NN npun BocnanutenbHbix 3a60neBaHUSX, NHPEKLMOHHbIX
OCJIOXHEHUSAX W HEMHPEKLMOHHON naTtonorumM gokasaHa
BO MHOIMMX KJIMHMYECKNX nuccnenoBaHusx [7-9]. MNpuaHaHo,
uyto oueHka WM saenaetcs 6onee nHGOPMATMBHOW, YeMm
CTaHZAPTHLIM aHanu3 nerikouuTapHo dopmynbsl [10-12].
CneumdunyHocTb nameHeHuin UJIM MOXHO MCnosib3oBaThb He
TOMNbKO B KQYECTBE HE3ABUCKMOI0 MPOrHOCTUYECKOro hakTo-
pa npu pas3nuyHbix popmax paka [13-16], Ho n ona nporHosa
PaAnaLMOHHO-MHOYLIMPOBaHHbIX TUMOB JIENKO30B Y 06/1y4eH-
HbIX ntogewn [17].

Koropta nepcoHana nepBOro B CTpaHe npeanpuaTus
aTOMHOW OTpacnv — NMPOuU3BOACTBEHHOro 00beamHeHus (MO)
«Masik», KoTOopasi NnoAaBepriacb MPONOHIMPOBAHHOMY pPaau-
AUMOHHOMY BO3ZENCTBUIO HA MPOM3BOACTBE C Pa3/IMYHLIMU
CLEHApVsSIMN  0BNy4YeHUsl, SBNSIETCS LEHHbIM  UHbOopMaLLM-
OHHbIM PECYPCOM /151 U3y4eHUsi OCOOEHHOCTEN remMonoasa.
KomnnekcHeIn aHann3 nokasaTtenen nepndepnyeckorn Kposm
paboTHMKoB MO «Masik», BKtovasi OLEHKY NIeNKOLMTAPHbIX MH-
[EeKcoB, npencraensieTca 6onee MHPOPMATMBHBIM, YEM U3Y-
YyeHne OObl4HbIX remorpamMm. CABWrM KNEeTO4HOro CocTaBa
nepudepryecKon KpoBM MOryT pacCMaTpUBaTLCH B Ka4eCTBE
WHOVKATOPOB NMaToNIOrM4eckoro KPOBETBOPEHNS Y 0ByYEHHbIX
pabOTHMKOB A0 KIIMHWUYECKON MaHudecTaLmm reMobnacTo30B.

Llenb uccnepoBaHua — CpaBHUTENbHLIM aHanu3 UJIN n
OVNHAMWKN reMaToNIOMMYecknx nokasarteneit B 3aBUCMMOCTM
OT HakomeHus [03bl BHELWHEro ramma-obnyyeHns cpeam
paboTHukoB MO «Mask», ymepLUnx OT IeNKO30B.

Ma‘repuanbl n metToabl

PeTpocnekTuBHbIN aNMAEMNONOrM4eCKmii aHanns3 Nnpose-
[eH Ha ocHOBe 6a3bl AaHHbIX «J1eliko3bl B KOropTe nepcoHana
Npon3BOACTBEHHOr0 00beanHeHns «Mask» 1948-1958 rr.
HaliMa», CO3[aHHOI B nabopatopun paavaumoHHOn anvuae-
muonorun OxHO-Ypanbckoro MHctuTyta 6uodusmkm [18].
B komnbloTepHYl0 6a3y AaHHbIX BOLUAM CBEOEHUST O ABYX
rpynnax pabotHukoB MO «Mask»: OCHOBHOI rpynne pa-
OOTHMKOB, MPUYMHOM CMEPTU KOTOPbIX Obin nernko3 (n=84),
W rpynne CpaBHEHUSI — NepcoHas nNpeanpustTus 6e3 oHkore-
mMatonornyeckon naronorum (n=300). na 4OCTUXEHNS Mak-
CUMaNbHON OZHOPOAHOCTM FPYMn K KaXAoMy Clyyalo nem-
Ko3a 6b11 npounaseneH Nogdop 3—4 BHYTPEHHUX KOHTPONEN,
NnoABEPriLMXCA PaavauMOHHOMY BO3LENCTBMIO HA MPOu3-
BOJCTBE B TOM € CYMMapHOM MNOIMOLLEHHON [03€ BHELUHErO
ramma-ob65y4eHnst Ha KPacHbIn KOCTHbIA Mo3r (KKM) (£5%),
C y4eToM rnona 1 Bo3pacTa Havana obnydeHus (+2 roga).

Basa pgaHHbIX B utore BktoyaeT 6onee 19,5 Thicay aHa-
NN30B NepUdEepmnYeckon KpoBK, KIMHUYECKYD MHDOPMaLNIO
0 NepeHeCceHHbIX 3aboneBaHusx, cBeaeHuss 06 MHAVBUAY-
aNbHbIX [03ax NPOdECCUOHANBHOrO PaaMaLunMoOHHOIO BO3-
nencTens paboTHNKOB OCHOBHBIX 3aBoa0B 10 «Masik», HaHsI-
ThIX B NEPMOS, CTaHOBNEHNS npon3BoacTea — 1948-1958 rr.

CpaBHUTENbHBI aHanM3 reMmorpaMm NpoBeAEeH B UCChe-
OyeMbIX rpynnax B LLEsIoM, a Takke B NoArpynnax ¢ y4etom
pPasfMYHbIX TUMOB MPON3BOACTB (PEAKTOPHOro, PaAMOXUMU-
4ecKoro, NyToHMeBOro). [letanbHas xapakTepmucTrka CTpyK-
TYpbl UCCAEAYEMbIX FPYMMN MO YNCAEHHOCTW NepcoHana pas-
HbIX TMNOB Npon3BOACTB N0 «Masik» npeacTasneHa B Hallemn
npeablaywer ctatbe [18].

ns kaxnoro aHannaa nepndepunyeckon Kposu 13 6asbl
JaHHbIxX Obl1 Npon3BeneH pacyeT cneaytowmx NN (tabn. 1).

MpoBepka MCXOOHbIX AAHHBIX HA HOPMANILHOCTb pacnpe-
JenexHna nposegeHa ¢ ncnonsdosaHnem W-tecta Lanupo —

Tabmua 1

06o3HauyeHue u popmynbl pacyeta UNN*

[Table 1

LIl designation and calculation formulas*]

MonHble HassaHua NN A66peBmnaTypa NN ®dopmynbl pacueta NN

[Full names of LII] [Abbreviation of LIl [Calculation formulas of LII]

H.
I/l —
MHpekc Kpebeca MK HI;IIMQJ-
[Krebs Index] [KI] Kl = :
[ lymph. ]
ML, +IJ1. KJI. +10. +11. +C.
ORI e TEp TN = = Fon 49,16
[Modified Leukocyte Intoxication Index] (MLl [MLII = me. + pl.c. + juv. + st. + seg. ]
lymph. + mon. + e. + b.
MOH. +10. +1I.
INM=—-
AaepHbIn NHAEKC an C.
[Nuclear Index] [NI] [NI = mon. + juv. + st.
seg.
3.4+6.+H. (c., 1., 10H., MII. )
HCJIK =
MHpekc copura nekoumToB KPOBU NCIK MOH. +UM.
[White Blood Cells Shift Index] [WBCSI] e.+ b.+ n.(seg., st.,juv., mc.
[WBCSI = (seg ) )

mon. + lymph.
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OkoHYyaHune Tabaniibl 1

MonHble HassaHua NN A66peBuraTypa NN ®dopmynel pacueta NN
[Full names of LII] [Abbreviation of LII] [Calculation formulas of LII]
a.x CO3
HJICO3 = ———
MNHpekc cooTHoLeHns nevikountoB n CO3 MNcoa
[White Blood Cells-to-ESR Ratio] [WBC/ESR] WBC 1x ESR
ESR 100
aumo.x 10
WJIT =
JiumdounTapHO-rpaHynoLMTapHbIii MHAEKC nnr MII. +10. +1I. +c. +3. +06.

[Lymphocytes-to-Granulocytes Ratio] [LGR] [LGR lymph.x 10

O6wwmit nHaekc

" me+ juv.+ st.+seg.+ e.+b.

OU = UJICO3 + UJT
on

[Summary Index] [S1] [SI = V};,TB; + LGR]
JIUM ).
o o JIU = ¢
JlekoumTapHbI MHAEKC n H.
[Leukocytic Index] [ (Ll = lymph.
n.
. +C. H.
o UCHM = ———
MHOEKC COOTHOLWEHMS HENTPOPUIOB U MOHOLMTOB VICHM [NMR] MOH.
[Neutrophils-to-Monocytes Ratio] [NMR _ st. + seg.]
mon.
JIUM Q.
MHOekc COOTHOLWEHUS AMMGOLMTOB 1 MOHOLIUTOB HUCIIM = MOHq)
[Lymphocytes-to-Monocytes Ratio] MCIIM [LMR] [LMR _ lymph. ]
mon.

* coKkpaLLeHVs Ha3BaHU GOPMEHHbIX 31EMEHTOB B GOpMynax: 1. — NeNKOUUTbI, H. — HEUTPODUIIbI, M. — NANOYKOSAAEPHBIE, C. — CETMEHTO-
A0epHbIe, 10. — IOHbIE (METAMUENOUNTLI), MU, — MUENTOUUTLI, INM®. — TMMPOLUTLI, 3. — 303UHODUILI, 6. — 6230 UIIbI, MOH. — MOHOLIUTI,
nn.kn. — nna3matmnyeckme knetkm, CO3 — CKOpOCTb 0CeaaHnsa SpUTPOLUTOB.

[* abbreviations of blood cells in formulas: I. — leucocytes, n. — neutrophils, st. — stab neutrophils, seg. — segmented neutrophils, juv. — juvenile
cells (metamyelocytes), mc. — myelocytes, lymph. — lymphocytes, e. — eosinophiles, b. — basophiles, mon. — monocytes, pl.c. — plasmocytes,

ESR - erythrocyte sedimentation rate].

Yunkca (npu uvcne HabmogeHnuin ot 3 po 50) umTecTa
Konmoroposa — CmupHoBa (npu uncne HabnoaeHuii 6onee
50). OnucartenbHas cratucTika Ans HOPManbHO pacnpene-
JIEHHbIX MPU3HAKOB NMpPeACTaBeHa B BUAE CPeaHVX 3HaYeHNI
Mzs (cpenHee kBagpaTU4yeckoe OTKIOHEHWE); NpY pacnpene-
JIEHWM, OTIINYAOLLEMCS OT HOPMAJIBHOIO, — B BUAE MeAnaHbl 1
WHTEPKBAPTUIILHOMO padmMaxa (25-1 n 75- npoueHTunm).

CpaBHeHVe OMHAMUKKN KIETOYHOro cocTasa nepudepu-
4eCcKON KPOBW B MCCEAyeMbIX rpynnax npoBEAEHO Cy4ye-
TOM MOIIOWEHHOM [03bl BHELLHErO raMmma-o0ny4eHunst 1 ne-
puoaa pagvaumMoHHOrO0 BO3OEWCTBUS HA MNPOM3BOACTBE.
Mcnonb3oBaHbl  MHAMBUAOYAbHbIE CYMMapHble [OOO0BbIE
[03bl BHELUHErO raMmMa-o6/ly4eHnsi Ha KPaCHbIN KOCTHbI
MOo3r [19] n apxvBHblE OaHHblE €XEeOHEBHOro A03VMMETPU-
4ECKOro KOHTPOJIS BHELLUHEro raMMa-obnyy4eHns nepcoHana
MO «Masik» [20]. CpaBHuUTeNbHbIN aHanu3 WUJIA B rpynnax
NpeacTaBieH MO [030BbIM KATErOPUSIM BHELLHErO ramma-
0651y4eHus ¢ nHtepeanom B 0,5 p. /13 pacyeToB UCKITIOYEHI
aHanuM3bl, COOTBETCTBYIOLUME Hecneumduyeckon peakumm
CUCTEMbI KPOBETBOPEHUS (OCTpast MHMEKUMOHHAS NaToso-
rnsi, 060CTPEHME XPOHNYECKOW, 6ONE3HN OPraHoB AbIXaHUs ).
MNMonapHoe cpaBHeHWE rpynn NPOBEAEHO C UCMOIb30BAHNEM
U-kputepusa MaHHa —YUTHW.

B3anmocBssb Mexay nokasarensamm nepndepruHeckom Kpo-
BW 1 103011 BHELLHETO raMMa-006/1y4eHsi OLiEHNBaNach METOLOM
paHroBor koppensunmn no CnmpmeHy Ana kaxaoro Tvna npo-
n3eoacTea MO «Masik» ¢ ydeTom nona paboTHMKOB. Jons 06b-
ACHsieMO aucnepcun Bolidmcnsnack no dopmyne: r’x100 (%).
Pasnnums cumtanmcb CTatucTudecku 3HaummMbiMu npm p<0,05.

Pesynbratbl n 06cyxpaeHvne

MoapobHas xapakTepucTka 03 BHELIHEro ramma-oony-
YeHVsl 1 BHYTPEHHEro anbda-o6y4yeHunst (MHKOPNoprpoBaH-
HbiM Pu-239) nepcoxana MO «Masik», Bowweawero B uccne-
OyeMble rpynnbl, NpeacTaBsieHa B npeabiayLlen padote [18].
Mpaduryeckoe npencTaBneHne CPeLHNX N MakCManbHbIX Ha-
KOMJIEHHbIX MOMOLLEHHBLIX [03 BHELIHEro raMMa-oby4eHns
Ha KKM ¢ yyeToM OanTenbHOCTU pPagmauymoHHOro BO3OEN-
CTBUS B CPABHMBAEMbIX FPyMnnax noka3aHo Ha pucyHkax 1 un 2.

Tak kak 0HUM 13 KpUTEPUEB 0TOOPA B UCCNEAYEMbIE MPYI-
Mbl 66110 HANMYKE OAMHAKOBOKM CyMMapHOI 03kl B pE3Y/bTaTte
NPOQPECCMOHaNIbLHOMO0 KOHTakKTa C MCTOYHMKAMWU NOHU3UPYIO-
LLIero n3nyvyeHunst, cpeaHue A03bl BHELUHEr0 raMMa-ob6y4eHns
Ha KKM 6b111 npakTnyeckn paBHbIMK, COCTaBsAS Cpeam Myx-
YMH OCHOBHOW rpynnbl 1,24 ['p, rpynnsl cpaBHeHus — 1,13 p;
cpeam xeHwmH — 0,61 Mp n 0,57 Mp COOTBETCTBEHHO.
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Puc. 1. HakonneHHble NOrnoLLeHHble A03bl BHELLUHErO
ramma-o6nyyermst Ha KKM. OcHoBHas rpynna
[Fig.1. Cumulative absorbed radiation dose in red bone marrow
from external gamma-exposure. Study group]

Puc. 2. HakonneHHble NornoLleHHble A03bl BHELLIHErO raMmMa-
o06nyveHmnst Ha KKM. 'pynna cpaBHeHus
[Fig. 2. Cumulative absorbed radiation dose in red bone marrow
from external gamma-exposure. Control group]

Jwnana3oH 003 B CpaBHMBAEMbIX FpynMnax Takxke oTanyan-
Csl CXOXeWn amnnnTyaon. B To e BpeMst TeMrbl HAaKOMNeHUs
BHELLHMX 003 paauaLnOHHOrO BO3AENCTBUS B rpynnax cy-
LLIECTBEHHO pasnuyanucb: B rpynne paboTHUKOB C NeiKo-
3aMu cpefHui nepuon paguvaumoHHOro BO3LENCTBUS Ha
npPon3BOACTBE COCTaBNsn cpean MmyxynH 14,3 roga, cpeam
XeHWwwH — 12,1 roga; B rpynne cpasHexus — 20,4 n 13,9 net
COOTBETCTBEHHO.

®parmeHTbl rpadrkoB 3aBMCUMOCTU CPEOHEr0 KOoanye-
CTBa KNeToK nepudepnyeckor KpoBm (NENKOLMTOB B LEEIOM,
3PUTPOLIMTOB, TPOMOOLMTOB) OT MOMJIOLLLEHHONM [03bl BHELL-
Hero ramMmma-o6s1ly4eHnst 1 nepnoaa NPoM3BoACTBEHHOro 06-
Jly4eHus B rpynnax npeacTaBfieHbl Ha pucyHkax 3—8.

JnHamurka konmyecTsa NenkoumToB (puc. 3 1 4) ¢ ysenu-
YEHMEeM HaKOMMEHHOW MOrNOLWEHHOM [03bl BHELLIHErO ram-
Ma-obJslyyeHns 1 nepuoga paguaunoHHOrO BO3[ENCTBUS
Ha NPOW3BOACTBE B OCHOBHOW rpynne xapakrepn3oBanacb
66nblLINM Pa3bpoCcoM 3HaAYeHUIA, YeM B rpynne CpaBHEHUS.
B camoM Havane npon3BOACTBEHHOrO 06sy4eHUs B 06eunx
rpynnax paboTHMKOB Habnoganack nekonexnus. C HapacTa-
HMeM 003bl 1 Neprnoaa pagnaumoHHOro BO3AeNCTBUS cpeam
nepcoHana ¢ AMarHoCTUPOBAHHLIMK BMOCAEACTBUN NENKO-

Puc. 3. lvHamuka nekoumToB C y4ETOM HaKOMIEHHOW
NOrJOLLLEHHON A03bl BHELLHEro raMma-o0ay4eHuns u nepuoaa
06ny4eHus Ha nponaBoacTee. OCHOBHas rpynna
[Fig. 3. Dynamics of leukocyte concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Study group]

Puc. 4. JnHamuvka neiikoumToB C y4ETOM HAKOMIEHHOM
MOTOLLEHHON [,03bl BHELLHEr0O raMMa-o6y4eHnst v nepuoaa
06ny4eHns Ha NPon3BOACTBE. [pynna cpaBHeHUS
[Fig. 4. Dynamics of leukocyte concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Control group]

3aMM OTMEYAINCb YETKO BbIPAXKEHHbIE N3MEHEHUS NEeNKo-
LUMTOrpaMMbl B BUAE HOPMOPEAKTUBHOMO NeiikounTosa. 91o
MOXHO 0OBACHUTL KOMMEHCATOPHON peakuuen nemkoumtap-
HOro pocTka npu 60/1ee MHTEHCMBHOM 00y4eHUM PaBoTHU-
KOB, 4TO BMOCNEACTBUN MO0 MPUBECTU K BO3HUKHOBEHMIO
OHKOremaTtosiormyeckor naTonoruu.

B koropTe >XepTB atoMHON BOMOApPANPOBKM NpU N3y4e-
HUW NO3aHMX nocneacTemii ana 3poposba W.L. Hsu etal. [21]
B [,030BOW kaTeropun 6onee 2 p BbISBMAM 3HAYUTENBHOE
YBENIMYEHNE KONIMYECTBA JIEMKOLMTOB Y MYXHUH, MOABEPT-
LUMXCS paavauMoHHOMY BO3AeCTBMIO B Bo3pacTe Ao 20 ner,
N Yy XEHLUMH He3aBMCUMO OT BO3pacTa npu 06ayYeHuu.
K.Yoshida et al. [22] oTMeTunn, 4TO [03a OCTPOro BHELLUHErO
raMmma-obsy4eHns Obina CBsidaHa C NMPOLEHTHBLIM COAepXa-
HMEM W KONNYECTBOM MOHOLUMTOB, HO HE C COOTHOLLEHVEM
IMMGONAHBIX 1 MUENOVAHBIX KNeToK. B To e Bpemsa Hakon-
NEHHbIE 3HAHNSI OTHOCUTENBHO 3D DEKTOB XPOHMYECKOT0 06~
Jly4eHus y YenioBeka A,eMOHCTPUPYIOT, 4To Aaxe vyepes 40 net
nocne 06y4eHnss KONMMYECTBO NENKOLMUTOB COCTaBNano 88—
95% o1 6a30B0Oro ypoBHs. JleiikoneHus yepes 40 net nocne
065y4EHNS Yallle PErMCTPMpOBanach Npu KyMyasSTUBHBIX 40-
3ax Ha KKM >2,0 'p [1, 3].
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OpuTPON03a3 B CpaBHMBAEMBIX Fpynnax (puc. 5 u 6) otnum-
yancs pasHoobpasvem pearmpoBaHMs Ha MPONOHTMPOBAH-
HOoe 0b1y4eHune.

Puc. 5. [InHamurka spuTpoumMTOB C YHETOM HaKOMIEHHOMN
I'IOFJ10LLI,€HHOI7I A03bl BHELWIHETO ramma-o6nyquvm nnepuoga
0651y4eHnst Ha npousBoacTBe. OCHOBHas rpynna
[Fig. 5. Dynamics of erythrocyte concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Study group]

Puc. 6. lnHamuvka 3puTpoLmTOB C YHETOM HaKOMIEHHOW
I'IOI'J'IOLU,eHHOVI A03bl BHELWHETO ramma-06nyquvm n nepuoga
0651y4eHnst Ha NPOU3BOACTBE. [pynna cpaBHeHUs
[Fig. 6. Dynamics of erythrocyte concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Control group]

Hanbonee MHTEHCMBHOE YrHETEHME SPUTPOMNO33a B OC-
HOBHOW rpynne nepcoHana Habnoaanochk NP HakKomMeH-
HbIX MOMMOLLEHHbIX [03aX BHELIHEero ramma-obnyyeHus o
200 cl'p. B nocneaytoulem, kak npasuno, Habnogancs Kom-
NMeHCaTOPHbIN 3PUTPOLMTO3, XapaKTEPHbIA Ans 06enx rpynn
1 60s1ee BblpaXeHHbI cpeayn 06/y4eHHbIX 1L, 6e3 ArarHosa
Jleiko3a B JanbHenLwem.

OnHamyika TpoMOOUMTAapHOro pocTka B CPaBHMBAEMbIX
rpynnax nokasaHa Ha pucyHkax 7 u 8. ameHeHus1 konnyec-
TBa TPOMOOLIMTOB OTMEYaNINCb C CaMOro Hayana Npou3BOL-
CTBEHHOro 0651y4eHNs Kak B OCHOBHOW rpynne, Tak 1 B rpyrnne
CpaBHEHNS.

OT0 BbIpaxanocb B NPeNMyLLECTBEHHOW TpoMboLumTOmne-
HUW NPY MasbIX HAaKOMEHHbIX MOMOLWEHHbIX J,03aX paauaum-
OHHOro Bo3aelcTeus. OaHako BbipaxXeHHas NabunbHOCTb KO-
JiMyecTBa TPOMOOLIMTOB, CXOXast C KAPTUHOW pearnpoBaHns
NeKoUMTapHOro pocTka B OCHOBHO rpynne, Habnoaanach

Puc. 7. lnHamumka TpoMOOLMTOB C YHETOM HAKOMIEHHOM
MOrNOLWEHHON [03bl BHELLHEr0 ramma-o6y4eHns 1 nepuoaa
06ny4yeHust Ha nponseoacTee. OcHoBHas rpynna
[Fig. 7. Dynamics of platelet concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Study group]

Puc. 8. lnHamumka TpOMBOLMTOB C yHETOM HAKOMIEHHOMN
NOrMOLLEHHON 403kl BHELLHErO raMma-0bJ1yd4eHuns 1 neproaa
0651y4eHnst Ha NPon3BoACTBe. [Pynna cpaBHEHMs!

[Fig. 8. Dynamics of platelet concentration considering the
cumulative absorbed dose from external gamma-exposure and
professional exposure time. Control group]

ToNbKO cpean nepcoHana MO «Masik», NPUYMHON CMepTn
KOTOpbIX CTafno OHKOremarosiormyeckoe 3abonesaHue. Mpu
HapacTaHMM HaKOMIEHHOWM MOIMOLWEHHOW [403bl BHELIHErO
raMmma-obslydeHnss n nepuopa NpPou3BOACTBEHHOrO paaua-
LIMOHHOIO BO3LENCTBUS B OCHOBHOW rpynne, kak npasuso,
Habnogancs runepTpoMoéoumnTos. B To e Bpems aMHamumka
ymcna TPOMOOUMTOB B Fpynne CpaBHEHWs OTM4anacb OTHO-
CUTENBbHOIN CTabWNbHOCTbLIO: NPY HapacTaHUM 4,03 BHELLHEro
raMma-obJsly4eHnss U ero NPoAOoSIKMUTENIbHOCTU Moka3aTenm
TPOMOOUMTAPHOro 3BEHA OJIMTENBHO COXPaHSNNCL B Npeae-
nax Gm3nonorn4eckom Hopmbl.

[na KonM4yecTBEHHOM OLEHKM B3aUMOCBA3M MexXay KneT-
KaMn nepndepmnyeckon KpoBm 1 NOMMOLLEHHOM 40301 BHELL-
Hero ramma-obsydyeHus Obll NPOBEeAeH KOPPEensiuMOHHbIN
aHanm3 no CnmpmeHy. CornacHo Nony4YeHHbIM AaHHbIM, CTa-
TUCTUYECKM 3Ha4YMMasi B3aMMOCBSI3b Pa3/IMYHOrO Hanpas-
NIEHUs1 N CUNbl MexXay nokasaTensiMu remorpamMmbl U 00ny-
YyeHneM Obla HanageHa oia BCeX POCTKOB KOCTHOMO3rOBOr0O
KpoBeTBOpeHus. KoaddnumeHTsl paHroBOm KOppensumm Ba-
pbMpoOBaaM B 3aBMCUMOCTM OT BUAa remMornoasa n tuna npo-
n3sopctea N0 «Masik».

AHann3 apuTponoa3a B OCHOBHOW rpynne nokasan cra-
TUCTMYECKM 3HauMmyto cnabyto (r<0,25, p<0,001) oTpuua-
TENbHYIO KOPPEenauuio Mexay L0301 MPOVU3BOLACTBEHHOIO
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00J1y4eHNS 1 KONIMYECTBOM SPUTPOLIMTOB CPEAM MYXYMH — pa-
OGOTHNKOB PEaKTOPHOro N PaavoOXMMUYECKOro MpPOou3BOACTB
n cnabyto npsmyto koppensumio (r = 0,23, p<0,001) cpeamn
XEHLLUMH — paboTHWML, NIYTOHMEBOrO NPOM3BOACTBA. B rpymnne
CPaBHEHUS CTaTUCTUHECKN 3HAYMMbIE MONIOXNTENbHBIE 3HAYE-
HVS KOO DULIMEHTOB KOPPENSALMM ObIIN NONYHEHbI TONLKO A5
pPaboTHNKOB PeakTOPHOro 1 PaboTHWL, MIYTOHMEBOrO NPOU3-
BoacTB. OOHaKo BennynHa KoaddrLUMEHTOB Oblfla HEBbICOKOIA
(r=0,1nr=0,22 cooTBeTCTBEHHO, pP<0,001).

OueHka TpoOMBOUMTApPHOro 3BEHA remMornod3a B OCHOB-
Hol rpynne paboTHukoB MO «Masik» nokasana yMepeHHyto
oTpuuatensHytlo koppengauuio (r = — 0,3, p<0,001) mexay
HaKOMIeHHOW MOrNOLLEeHHON 0030/ BHELHero ramma-ob-
Jly4eHNs Ha NPOU3BOACTBE U KOMYECTBOM TPOMOOLUMUTOB Y
MYX4YUH — PABOTHWMKOB PaAMOXMMMYECKOro NMpPOM3BOACTBA.
B TO XXe Bpems aHanorM4yHoe CpaBHEHME CPEAM MYXCKOro
rnepcoHana rnayToHMeBOro NPOM3BOACTBA nokasano cnabyio
nonoxutensHyto koppensaumio (r = 0,24, p<0,001). B rpynne
CpaBHEHWS LOCTOBEPHbIX 3HAYEHWNI KOS PULIMEHTOB PAHIO-
BOI KOPPENSILIMN HE BbISIBNEHO.

Cpenn XeHLWMUH OCHOBHOW rpynnbl CTAaTUCTUYECKN 3Ha-
yMmasi B3aMMOCBS3b TPOMOOLMTON033a 1 HAaKOMJEHNS 03kl
paAnauMoOHHOro BO3JENCTBUS OOHapyxeHa TOonbko Afis
paboTHML, pagnoxmMmyeckoro npouadsoactea (r = — 0,45,
p<0,001, puc. 9), B TO BpeMsi kak B KOHTPOJie OTMe4anachb
cnabas nonoxutensHasa koppenaums (r = 0,16, p<0,001) ona
paboTHUL, MYTOHNEBOrO NPOM3BOACTBA.

Puc. 9. Koppensiuus mexay YicioMm TpoOMOOLMTOB 1 HAKOMJIEHHOM
MOTJIOLLEHHON [0301 BHELLHEro ramma-obnyyeHusi. OCHoBHast
rpynna: pagamoxmmMmn4yeckoe Npon3BoACTBO. XXEHLLMHbI
[Fig. 9. The correlation between the platelets and the cumulative
absorbed dose from external gamma-exposure. Study group:
radiochemical production. Female workers]

PeTpocnekTnBHas OLEeHKa BAUSHUS 403bl U MOLUHOCTU
[03bl XpoHn4eckoro oonydyeHnst KKM Ha 4acToTy OTKIIOHEHWIA
B aHann3ax nepmndepmnyecKon Kposu y niogen, nogseprimnx-
Csl paanauMOHHOMY BO3JENCTBUIO Ha peke Teya, nokasana,
4TO B/IMSIHUE MOLLHOCTU [103bl XPOHUYECKOrO 06My4eHnst Ha
KONMMYeCTBO TPOMOOLMTOB UMEET MPUOPUTET Haf, APYrUMun
dakTopamu [23].

MHoroo6pasve KOppensLUMOHHbLIX CBA3E OTMEYEHO Npu
aHasnmse NIerkKoLMTapHOro PoCTKa B LLesIOM, a Takxe AJis rpa-
HY/IOUMTO- W arpaHynouMTonoasa. Tak, yBennyeHue [o3bl
BHELLUHEro ramma-ob6sy4yeHns COMpPOBOXAANOCh NEeNKoum-
TO30M Cpeay MYX4YMH OCHOBHOW rpynnbl, paboTaBLUMX Ha

nnyToHnesoM npounasoactse (r = 0,41, p<0,001), n XeHwWmH
rpynnbl CpaBHEHUSI — PabOTHUL, PEaKTOPHOIro NPON3BOACTBA
(r=0,35, p<0,001). B T0 e BpemMsl nerkoneH1s npu Hapac-
TaHUU MOMNOLLEHHOV [03bl BHELIHEro ramma-obnyyeHus
Oblna xapakTepHa g nepcoHana paanoxXuMmnyeckoro 3aBo-
0@ B rpynne ¢ NocneayroLwmMy neikemMmsamm (Cpeay My>HnH
r=-0,23, cpeamn xeHwuH r = - 0,5, p<0,001).

Cpenun nepcoHana pagMoxMmMrM4eckoro 3aBofa oTpuua-
TeNbHas KOPPEeNsAuUMOHHas CBA3b Pa3HOM CTaTUCTUYECKON
cunbl Habnwganack Takke MEXAy YUCNOM HelTpodunos
1 0030/ pagnaumoHHOro BO3AENCTBMS B OCHOBHOW rpyn-
ne: y myxuuH (r = — 0,23, p<0,001), y xeHwwuH (r = - 0,49,
p<0,001). 3Haunmasa nonoxutensHas KoOppenaumus nony4ye-
Ha Mpy aHanuade HeUTPOUNIOB Y MYXYMH, paboTaBLUMX Ha
NIyTOHMEBOM NPOM3BOACTBE, B MEPUOS, NPEeLLECTBYIOLLMA
nerikosy (r = 0,54, p<0,001, puc 10.).

Puc. 10. Koppensiuus mexay Y1cnomMm HeiTpopunos
1 HAKOMEHHO NOTNOLWEHHOW 0301 BHELLUHEro raMMa-061y4eHus.
OcHoBHas rpynna: niayToHNMeBoe NPOU3BOACTBO. MyX4MHbI
[Fig. 10. The correlation between the neutrophils and the
cumulative absorbed dose from external gamma-exposure. Study
group: plutonium factory. Male workers]

B3anMocBs3b MMMEGOLMTAPHOrO POCTKA C MOMJIOLLEHHOM
030/ BHELIHero ramma-obfy4yeHuss xapakTepusoBasnacb
CTaTUCTUYECKN 3HAYUMbBIM OTPULIATENbHBIM KOIPPULMEH-
TOM KOPPENAUUM YMEPEHHO! CWUJibl TONbKO Anst paboTHUL,
peakTopHOro MPOM3BOACTBA, B AalbHelieM 3aboneBLumx
nevikemmamm (r = - 0,43, p<0,001).

ArpaHynouuTapHblii remMonoas, B LeSIoM, He oTm4yancs
3HAYNMbIMU KOPPENALMOHHBIMU CBA3AMM C J,O030M NPON3BOA-
CTBEHHOro 06ny4eHus. ckntodeHne coctaBunm padoTHULbI
peakTopHOro MpPOM3BOACTBA, Cpean KOTOPbIX B OCHOBHOM
rpynne oTMeyanacb oTpuLaTenbHas ymepeHHas Koppenauus
(r=-0,36, p<0,001), a B rpynne cpaBHEHNS — NOIOXNUTENb-
Has cnabas koppenauus (r = 0,24, p<0,001).

PasHoHanpaBneHHas Koppenaumus yMepeHHOR cusibl Npu
aHanmM3e rpaHyIouMTapHOro 3BeHa Obina HailogeHa B OCHOB-
HOW rpynne ans MyXx4dvH, paboTaBLIMX Ha MYyTOHNEBOM 3a-
Boge (r = 0,53, p<0,001), v XxeHwuH — paboTHUL, PaanOXm-
Muyeckoro npouseoacTea (r = — 0,51, p<0,001). B rpynne
CpaBHEHNS yMepeHHas koppenaums Gbiia obHapyxeHa ans
paboTHML, peakTopHOro npomssoacTea (r = 0,35, p<0,001).

Takum 006pasom, aHanM3 pPaHroBOW KOppenauum no
CnvpMeHy noaTeepaus Haimyme cTaTMCTUHECKON B3anmoc-
BSI3M MeXAy A030M paanaLMOHHOro BO3AENCTBMS Ha NPOn3-
BOZCTBE M remMaTosiormieckMim caBuraMmm cpeam nepcoHana
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pasnnyHbIX TMNoB npouseoacTs MO «Mask». Hanbonbluve
3Ha4yeHns KOIPOULMEHTOB PaAHrOBOM KOpPPEensumn Obiin
NnosyYyeHbl AN MyX4MH — pPabOTHMKOB MJIYyTOHWEBOrO Mpo-
naeoactea MO «Masik» 1 Ona XeHWmH — paboTHUL, pagno-
XMIMUYECKOr0 NPOM3BOACTBA, Y KOTOPbLIX BNOCNEACTBUM Obl
OVarHoCTUpOBaH neiko3. Cpean MyXyvH — paboTHUKOB
NAYTOHVEBOrO0 MPOU3BOACTBA OTMEYEHa MOJIOXMUTENbHAs
KOppensumoHHas accoumaums ¢ O030M BHELWHero ramma-
obnyyeHns ona nenkoumtoB B uenom (r = 0,41, p<0,01),
rpanynoumToB (r = 0,53, p<0,01) n HenTpodunos (r = 0,54,
p<0,01). Cpean XeHWmMH — nepcoHana pPagmoXmMmn4eckoro
npou3BoACcTBa Habnoganacb OoTpuLaTeNbHAs KOppensum-
OHHas CBSI3b 4,03bl BHELLHEr0 raMMa-o0y4YeHns 1 nenkoum-

TapHOro pocTka (nenkoumtos B Lenom (r = — 0,5, p<0,01),
rpaHynoumToB (r=-0,51, p<0,01), HeiTpodunos (r = - 0,49,
p<0,01)), a Takxe TpombBouutoB (r = — 0,45, p<0,01).

Co0TBETCTBEHHO, 107151 0ObACHSEMOW AMCNEPCUM B CPEOHEM
pocturana 25%.

PasHoHanpaBneHHOCTb MOJIy4eHHbIX KO3DOULMEHTOB
NPy OLEHKE COCTOSIHUSI «Benioli KpOBU» Cpean MYXHUH ©
XEHLLMH, BO3MOXHO, 00bACHAETCS CO4ETaAHHbLIM BIIMSIHUEM
pasHbIX BUAOB 00Jly4EeHUs HA yKa3aHHbIX NPOU3BOACTBAX
NO «Mask», MHoOroobpasmem cleHapueB npodeccuo-
HaNbHOro pagnaunoHHOro BO3AENCTBUS, a Takxe reHaep-

HbIMU  OUINONOTNYECKUMM OCOBEHHOCTSAMM FemMonoasa.
CornacHo A.B. AkneeBy n ap. [24], HekOTOpble Hepaaua-
LMOHHbIe GaKTOpPbI, B TOM YUCNE MO, B COYETAHUM C paan-
ALMOHHBIM BO34ENCTBMEM MOFYT OKa3biBaTb MOAMDULN-
pylolLiee BNMSIHAE HA KPOBETBOPEHME, 4TO cnocobCcTByeT
HapyLEHMIO aganTaLMOHHbIX MPOLECCOB M PasBUTUIO CO-
CTOSIHUI, XapakTepU3YOLWMXCA TEHAEHUMEN K LUTOMNEHNM
y 061y4eHHbIX Ntoaen.

Be3ycnoBHO, Hanuune KOPPENsuMM Mexay HaKOMIeH-
HOM [0301 paguaLMOHHOrO BO3LAENCTBUSA U MOKasaTensmm
nepndepnyeckorn KpoBM HE MOXET MHTEPNPETMPOBATLCH
KaK [0Kas3aTenbCTBO WX MNPUYNHHO-CNEACTBEHHON CBA3W.
Mbl MOXEM TOJIbKO KOHCTATUPOBATb HAIMYME U CUITy CTaTu-
CTMYECKON CBSA3W MEXAY PasnnNyHbIMU BUAAMWU reMonoa3sa 1
Npon3BOACTBEHHBLIM 0051y4eHremM. KnvHnyeckas nHtepnpe-
Taums pesynbTaTtoB KOPPENSaUMOHHOrO aHanM3a A4OCTaTO4HO
TPpyOHa, U OTCYTCTBUE IMHENHOWN KOPPENSALUMN HE O3HAYaET,
YTO aHanM3vpyemble NPU3HaKM HE3aBUCKMBI, Tak Kak KX 3a-
BUCMMOCTb MOXET ObITb HENMHENHOM [25, 26].

Pesynbrathl aHanusa nosiBneHus B nepudepmnyeckomM
KPOBOTOKE 6/1aCTHbIX KIETOK MPOMOPLIMOHANbHO HAKOMEH-
HOt NOrMOLLEHHON [03€ BHELLHEro ramma-obnyyeHuns u ne-
puogy Npov3BOACTBEHHOIrO pPagmMaLOHHOrO BO3OENCTBUS
npencTasneHbl B Tabnmuax 2 n 3.

Tabnmya 2

XapakTepucTuka 651aCcTHbIX KJIETOK C Y4€TOM HaKOMJIEHHbIX NOI/OLLEeHHbIX [,03 BHELLHEro ramma-oony4yeHus 1 nepuopa
pagvauuoHHOro Bo3aencTBus Ha npoussoacTee. OcHoBHas rpynna*

[Table 2

Characteristics of blast cells considering the cumulative absorbed dose from external gamma-exposure and professional
exposure time. Study group*]

HakonneHHas nornoLeHHas fo3a BHELLHEro ramma-
o6nyyerms, cl'p [Cumulative absorbed dose from external

Mepuog 0T MOMeHTa Hayana oby4yeHns, oHn

KneTku gamma-exposure, cGy] [The period from the start of exposure, days]
[Blood cells] I c o i\
. nanasoH 03 . penHuii nepuog, nanasoH BpeMeHu
Mzs [Dose range] [Q25;Q75] [Average period] [Time range]
MpospuTpobnacTbl 52,6+75,6 0,0 - 160,43 25,05  [0,0; 105,26] 178,25 0-521
[Proerythroblasts]
Sputpobnacts 69,0£79,0 0,0-223,1 48,98 [0,0;113,44] 1318,9 0-2614
[Erythroblasts]
MonnxpomaTtodunbHble
apuTpobnacTbl 344,6+383,2 71,65-901,2 202,8 [92,545;596,7] 1531,5 690-2649
[Polychromatophil cell]
Merakapno6nacTsbl _ _ B _ _
[Megakaryoblasts]
Mwieno6nacTsl 131,5+124,9 0,0 - 365,5 75,23 [28,53; 254,93] 1480,6 0-2649
[Myeloblasts]
JinmpoGnactel 70,6+1152 0,0 -308,9 432 [0,0;146,7] 778,3 0-2614
[Lymphoblasts]
MoHobnacTbl

[Monoblasts]

* M - cpefHsia HakomnieHHas nornoLleHHas no3a [the average cumulative absorbed dose];

S — cpeaHee KBagpatmnyeckoe oTkoHeHue [standard deviation];
Me - meagmaHa [median];
[Q25;Q75] — nHTepkBapTUNbHLIA pa3max [the interquartile range].
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Tabnmya 3

XapaKTepuc'rMKa GNnacTHbIX KJIETOK C y4€TOM HaKOMJIeHHbIX NOMOLWEeHHbIX 4,03 BHELWHero ramma-06nyqeum|
nnepuoga pagunaumMoHHOro BO3AEMACTBUSA Ha npou3BoacTBe. rpynna CpaBHeHMﬂ*

[Table 3

Characteristics of blast cells considering the cumulative absorbed dose from external gamma-exposure
and professional exposure time. Control group*]

HakonneHHasi nornoweHHas [03a BHELUHEro raMma-
o6nyyeHus, cl'p [Cumulative absorbed dose from

Mepuop 0T MOMEHTa Havana obny4eHns, AHU

[BlKn?jTKV,” ] external gamma-exposure, cGy] [The period from the start of exposure, days]
ood cells
Mzs Junana3oH 0os Me [Q25;Q75] CpepnHuii nepvof, Jnana3oH BpeMeHu
- [Dose range] ’ [Average period] [Time range]
MpoaputpobnacTsl R [0,0; _
[Proerythroblasts] 17,3229,3 0,0-74,75 00 574 359,2 0-1493
ApuTtpobnacTsl B _ .
[Erythroblasts] 15,2 15,2-15,2 15,2 1890 1890-1890
MonuxpomaTtodunbHble
3puTPOBNACTHI - - - - -
[Polychromatophil cell]
MeraxapuoGniacrel 210,5+297,77  0,0-421,1 2105 - 1245 0-249
[Megakaryoblasts]
Mueno6nactsi [0,0;
+ — —
[Myeloblasts] 134,5+228,8 0,0-588,4 51,7 115.32] 511,8 0-1725
JiumcobnacTsl . ~ [0,0; _
[Lymphoblasts] 103,5:243.8  0,0-653,1 71.51] 84,7 0-410
Mono6nacTsl 3.48+4.9 0,0-6,96 3,48 - 15 0-30

[Monoblasts]

* M — cpegHsis HakoneHHas nornoweHHas fosa [the average cumulative absorbed dosel;

S — CpefHee KkBagpaTnyeckoe oTknoHeHne [standard deviation];
Me - megmaHa [median];
[Q25;Q75] — nHTepkBapTUNbHBIA pa3max [the interquartile range].

B aHanusax nepudepnyeckon KpoBU pPErncTtpmposa-
JIUCb Pa3fiMyHble TUMbl 61aCTHBIX KIETOK Kak B OCHOBHOM, Tak
1 B KOHTPOJIbHOW rpynne nepcoHana MO «Mask». Hanbonee
4acTOo B CPaBHMBAEMbIX rpynnax onpeaensamce Mvenobnac-
Tbl, KOTOPbIM COOTBETCTBOBANIA MeAMaHa 403 BHELLHEr0 ram-
Ma-o6nydeHua 75,23 clp B ocHoBHOW rpynne u 51,7 clp B
rpynne cpaBHeHus. B To xe Bpemsi cpefHuin nepuon, pagma-
LMOHHOIO BO3JENCTBMA Ha MOMEHT MosiBAeHUs Muenobna-
CTOB Obl1 OOHMM U3 CaMbIX MPOAOIKUTENbHLIX Cpean 6nacT-
HbIX KNeTok n coctaensan 1480,6 aoHel B OCHOBHOW rpynne
1n 511,8 gHer B rpynne cpaBHEHMS.

Hanbonee KOpOTKUM CpefHUM MeprMoaoM OT MOMEHTa
Hauyana o6sy4eHnss Ha NPOU3BOACTBE A0 MosiBNeHns 6nacT-
HbIX KNETOK B Nepndepnyeckom KpOBOTOKE B OCHOBHOW rpyn-
ne pabotHukoB MO «Masik» oTAnyanncb NPoOspUTPOOGIACTLI
(178,25 pHeit); B rpynne CpaBHEHUs1 STOMY KPUTEPUIO COOT-
BETCTBOBaNN MoHoGnacThl (15 gHeit). Mexay Tem Hanpsixe-
HVME 3PUTPOLIMTApPHOro pocTka B CaMOM Havane npou3Bof-
CTBEHHOro 061y4eHus1 BbII0 XapakTepHbIM NPU3HAKOM 06emx
rpynn: npoapuTpobnacTtbl, 3pUTPOOGaACTbl PErMcTprMpoBa-
JIMCb MPU OTHOCUTESIbHO MasblX HAKOMIEHHbIX MOMIOLEHHbIX
[,03ax BHELLHEro ramma-o6ny4yeHmns.

Merakapuno6nacTtbl 1 MOHOOMIACTbI OTCYTCTBOBANN B OC-
HOBHOW rpynne paboTHMKoB MO «Mask». B To e BpemMs nosmx-
pomMaToduibHble 3PUTPOONACTbI, OTHOCALLIMECA K KOHEYHbIM
cTaausam anddepeHLMPOBKM SPUTPOLIUTAPHOIO POCTKa, 6bln
3apermcTpMpoBaHbl TONIbKO cpean nepcoHana Mo «Masik» ¢
nenkemunamu B ganbHenwem. No aaHHeim A . MannaguHon n
ap. [27], o6LWmMM Npr3HAKoM, XapaKTepr30BaBLLMM KOCTHbII

MOS3I OHKONIOMMYECKMX BOSbHBIX, SBMSIOCh OAHOTUMHOE U3Me-
HeHue 3puTpobracTorpaMmm: HapacTaHne OKCUDUIIbHBIX 3pU-
TPOKAPUOLIMTOB N CHUXEHME YPOBHS MX HEMOCPEACTBEHHbIX
NpPeaLecTBEHHNKOB — 6a30puibHBLIX 1 NOANXpoMaTodusb-
HbIX PpopM. Hanmume nonmxpomatodusibHbIX 3puTpPOo6IacToB
B nepudepunyeckoit KpoBu B Nepuoa 0 PasBuUTUS Neinkosa,
BEPOSATHO, IBNSNIOCH MPOrHOCTUYECKN HEONAronpUATHBIM CUT -
Hanom cpeam pabOTHMKOB OCHOBHOW rpynrbl, yMEPLUMX BMO-
cnencTBum oT remMo6,1acTo30B.

KpOBETBOPHbLIE CTBOJIOBLIE KIETKM W KNETKM-NPEALlec-
TBEHHUKM SIBNSIKOTCS OCHOBHOM MULLEHBIO MPU XPOHUYECKOM
00/ly4EHNN B HUBKUX [03aX U HU3KUX MOLLHOCTSX £03 [1].
BaxHO OTMETUTb, 4TO eAMHUYHbIe ONacTHbIE KNeTKn y 00ny-
YeHHbIX L, 06enx rpynmn PerncTpmpoBaInCb C CaMoro Ha-
yana npou3BOACTBEHHOIr0 00Jy4eHUsi, Koraa HakorseHHas
nornoLeHHast [o3a BHeLHero ramMma-obsyyeHuns obiia Mu-
HUMasnbHOW, 4TO, BO3MOXHO, CBUAETENbCTBYET O MOBbILIEH-
HOW PaaMO4yBCTBUTENBHOCTM HEKOTOPBIX UHANBUAYYMOB.

CpaBHutenbHbii aHanna WJIM B rpynnax nponopumo-
HaJIbHO KaTeropusiM HaKOMMAEHHbIX MOMMOLLLEHHbIX 403 BHELL-
Hero ramma-obnyy4eHusi, pacnpenefieHHbIX C WUHTepBasioM
B 0,5 p, NnpeacTasneH B Tabnuue 4.

B uenom, no scen nuHenke UV ¢ ysennyeHnem osbl
BHELUHEero ramma-o0bny4yeHnst oTMedanacb TeHAEHUMS K U3-
MEHEHMIO nokasaTenet COOTHOLLEHMS KNEeTOK KpoBu, bonee
BblpaXxeHHas cpeayn 06Jy4eHHbIX L, Y KOTOPbIX BRocnen-
CTBWM ONArHOCTUPOBAH NENKo3.

McxopHble aHanuabl nepudepryeckoli KpoBu, B3ATbie
Ha MOMEHT BXOAHOr0 MEAMLMHCKOrO OCMOTpa MepcoHa-
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Tabnvua 4
CpeAHMe 3HavyeHuqa WIN no KaTeropusmMm HakonJieHHbIX NOMNIOLWEeHHbIX 4,03 BHEeLWHero ramma-oﬁnyqeuvm
[Table 4
Average values of LIl by categories of cumulative absorbed dose from external gamma-exposure]
KaTeFOpVIVI HAKOMJIEHHbLIX MOMOLWEHHbIX 1,03 BHELLHErO ramma-o6nyquMﬂ, Fp
U pynnbl [Categories of cumulative absorbed dose from external gamma-exposure, Gy]

(L] [Groups] 0 0,01- 0,51- 1,01- 1,51- 201- 251- 3,01- 3,51- 4,01- 451- 5,01

0,5 1 1,5 2 2,5 3 3,5 4 45 5 n>

VK Or [SG] 224  291* 311 405 219 1,64~ 294~ 225 174 219 214 1,86*
[Ki] K [CG] 2,21 216 225 23 23 223 2,09 221 228 212 1,99 238
M Or [SG] 1,62 1,83 1,72 2,32 1,68 1,26* 1,71 163 1,34 1,77* 142 14*
(ML Kr [CG] 164 159 168 1,71 167 165 157 158 1,63 1,5 146 1,68
an Or[SG] 0,24 024 0,26 022 031 03 032" 023 023 022 0,16* 0,58*
[NI] K [CG] 0,23 0,21 0,19 023 029 0,21 022 02 021 023 024 023
VCTIK Or [SG] 1,84 224+ 21 302 1,88 138 225 189 162 1,94 156 1,52
[WBCSI] KI [CG] 18 1,78 1,88 1,93 189 18 179 184 1,86 175 1,64 1,93
UNcos Or[SG]  0,62* 0,59* 224* 0,556 04* 6232 1,43~ 053 0,3 0,39* 046* 0,45
[WBC/ESR] KI [CG] 045 046 046 041 05 049 041 044 042 031 029 0,39
WIr Or [SG] 528 6,066 11,99 378* 573 2871* 57 475 6,05 4,8 589 7,43
[LGR] K [CG] 516 533 505 494 505 504 536 525 502 501 591 4,85
on Oor[sG] 5,88* 6,56* 13,36* 4,28* 6,11 3574* 7,46 515 6,27 513 6,4 7,7
[sl] KI [CG] 557 577 547 534 548 551 578 565 534 534 6,13 522
m Or [SG] 056 064* 126 04* 061 3,19 06 051 066* 05 062 078
[L1] KI [CG] 054 056 053 052 053 053 057 056 053 054 062 0,52
VICHM Or[SG] 11,04 14,14* 1564 19,08 12,23 10,27+ 10,47* 10,85 10,94 19,62 10,75* 7,19*
[NMR] KI [CG] 12,55 11,61 11,82 12,27 12,35 13,38 12,16 11,53 10,42 10,92 8,77 10,55
VICAM Oor[sG] 572 6,16  84* 551* 597 16,31* 497* 562 6,59 10,23 6,62 437
[LMR] KI [CG] 6,39 6 579 579 603 6,7 6,44 575 511 526 501 5,02

Ol — ocHoBHas rpynna [SG - study group]; KI" — rpynna cpasHeHus [CG — control group];
* — CTaTUCTUYECKM 3HAYMMBbIE pa3nnyma Mexay rpynnamm [* — statistically significant differences between groups].

na MO «Mask» npu npueme Ha paboTy, kak NPaBuIo, COOT-
BETCTBOBA/IM HOpPMasibHbIM NnokasatensMm. B cBolo oyepenp,
WJIN npn HyneBoi HakoOMAEHHON [03€ BHELUHEro ramma-
06/1ly4EHNST UMENN HOPMAJIbHbIE 3HAYEHUSI C HEBOMbLUNMMU,
KIIMHUYECKN HE3HAYUMbIMU OTKJIOHEHUSIMU KO3PPUUNEHTOB
B rpynmnax.

Cpasy xe nocne Hayana o6s1y4eHuns B L030BOI kKaTeropumn
0,01-0,5 N'p npakTnyeckmn cpeam Bcex UM otmevanock cTa-
TUCTUYECKM 3HAYMMOE MpeEBbILLeHe KO3DDULMEHTOB B OC-
HOBHOW rpynne paBoTHMKOB, KOTOPbLIM BMOCAEACTBUMN Obin
YCTaHOBJIEH OHKOremMaTonormyeckuin amarHos. Cpean 60nb-
wnHctBa UJTN aTa TeHOeHUMa coxpaHunacb U B OaNlbHEN-
LIeM, MPU HAaKOMIEHUN A03bl PAANALIMOHHOIO BO3OENCTBUS.

Hanbonee koHTpacTHble 3HadeHus UJIM B rpynnax Ha-
6no0anicb B Anana3oHe HaKOMAEHHbIX MOMOLLEHHbIX 403
BHeLLHero ramma-oonyyvenuns 2,01-2,5 'p, 0cobeHHo Harnaa-
Hble an1s YyeTbipex nngekcos: MJICO3 (6,32 B 0CHOBHOW rpyn-
ne, 0,49 - B rpynne cpaBHeHusi, p<0,001); NI (28,711 5,04
COOTBETCTBEHHO, p<0,001); OU (35,74 n 5,51, p<0,001); N
(3,19 n 0,53, p<0,001). MHorokpaTHOe MpeBbILUEHNE 3TUX
NI B ocHoBHoW rpynne nepcoHana MO «Mask» Hag, rpyn-
now cpaBHeHWs ObIN0, B LIESIOM, 00YCI0BNEHO NENKOLUTO30M
1 0c06EeHHO NMMMbOUUTO30M Y 0ByYEHHbIX L, B 3TOM A0-

30BOM AmanasoHe. Hapsay ¢ 9TuMm, CTaTUCTUHECKN 3HAYU-
Moe ymeHblleHne UJTM B ocHOBHOW rpynne paboTHUKOB Mo
CPaBHEHWIO C KOHTPOJIEM B 3TOM MHTEpBase 403 OTMEYEHO
cpeaun cnenytowmx nuaekcos: MK (1,64 B OCHOBHOM rpynne,
2,23 Brpynne cpaBHeHus, p<0,001); JINMUm (1,26 n 1,65,
p<0,001); NCJIK (1,38 n 1,86 cooTtBeTcTBEHHO, P<0,001);
NCHM (10,27 n 13,38, p<0,001). OgHako pa3nnums B rpyn-
nax Mexay STUMWU MHAEKCamMun ObiN MEHEE BbIPaXEHHbIMU
1 0OBACHANNCH, KaK NPaBuio, HENTPONeHnen cpeam padoT-
HukoB MO «Masik», 3aboneBLINX B AasibHENLLIEM NIEKO3aMW.

B no3oBoii kateropum cebile 5 Mp obpataeT Ha cebst BHU-
MaHue npesbileHne UIN, koabdurumeHTbl KOTOpbIX onpe-
[ensaoTcs B 60NbLUEN CTENEHN FPAHYNOLMTapPHLIM POCTKOM,
B rpynne cpaBHeHWs. OTO MOXET CBUAETEeNbCTBOBATb 00
YFHETEHUU U, BO3MOXHO, HAYMHAIOLLEMCS UCTOLLEHUN rpa-
HYNIOLMTapHOro 3BeHa KPOBETBOPEHWS CPEAM NUL, BNOCHen-
CTBMM YMepLUMX OT OHKo3aboneBaHusl. MHOvBuayanbHble
0COBEHHOCTU rPaHYIOLMTaPHO peakLLmMm MOryT paccMaTpu-
BaTbCS B KQYECTBE OLHOMO U3 nokasartesien, xapakTepuayio-
LMX PAONOYYBCTBUTENBHOCTL OpraHnama [4].

AHanna guHaMmmnkmn kaxgoro 1M nponopunoHanbHO Ha-
KOMJIEHHO NOTOLLEHHON A03€ BHELLHEro raMmMa-o0y4eHns
nokasaJi, 4yTo, B LIeSIoM, B OCHOBHOW rpynne padoTHukos MO
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«Masik» oTMmeyanuck 6onee peskme konebaHns koapduumeH-
ToB JIN. AMnnuTtyaa 6onbimnHcTea U cpeamn 06ayHeHHbIX
L, BNOCNEACTBUM 3a00NEBLUNX NIEAKO3aMU, B HECKOJbKO
pa3 npesblwana ncxogHsle 3Hadenna WJIN oo Havana npo-
N3BOLCTBEHHOIO 0061y4eHus. Tak, HanbonbLWKMM AranasoHoM
koneGaHWii, COrnacHo pacnpeneneHnio CyMMapHbIX Morno-
LLLEHHbIX 103 BHELLIHEro ramma-o061y4eHusi, B OCHOBHOM rpyr-
ne xapakTepu3oBalNCb yKa3aHHbIE BbllLe YeTbipe MHAeKca
(MNCO3, NI, ON, NN), npesbiwasa B 7,6-21,1 pasa MUHKU-
MasbHbIM ypoBeHb. Cpeamn octanbHeix NN MakcumManbHbie
3HayeHust 6o B 1,84-3,73 pasa Bbile MUHUMAIbHbIX KO-
adpPrumeHToB. Mexay Tem, B rpynne cpaBHeHUS KOabbu-
uneHTbl UV xapakTteprn3oBannucb OTHOCUTENBHO NaBHbIMU
COBUramMun B 3aBUCUMOCTM OT HapacTaHWs CyMMapHOK [,03bl
061y4eHNs 1, Kak MpaBuo, He npesbiwanu 17-72% no cpas-
HEHMIO C MUHMMANbHBIMU 3HAYEHUSMU.

KnuHnyeckaa 3HaummocTb OTkNIoOHeHu WJIW coctouT B
OLEHKe MHOroo6pasHbIx NaToduanonornyeckmx ocobeHHo-
CTel pearnpoBaHnsl KPOBM B Pa3NYHbIX YCIOBUAX GYHKUMO-
HMPOBAHWS OPraHn3ma, B TOM 41C/e B3aMMOOTHOLLEHWIA Ty-
MOPaJILHOMO U KNETOYHOr0 3BEHbEB UMMYHHON cucTeMsl (JTN),
MuKpodaranbHo-MakpodaransHoi cuctemsl (MCHM), 6a-
naHca abbekTopHOro n abdEKTOPHOro 3BEHLEB MMMYHOSO-
rndeckoro npouecca (MCJIM), aktnBHOCTK pakTopoB cneum-
duyeckoro nmmyHuteTa n daroumtapHon peakumm (UK).

KpoBeTBOpHas cucTtema xapakTepu3yeTcsl BbICOKOW rmb-
KOCTbIO 1 XOPOLLEN afanTUpyeMOCTbIO K XPOHUYECKOMY paau-
aunoHHOMY Bo3aencTeumio [1]. BoipaxeHHble nameHexmsa UJ1A
B OCHOBHOW rpynne nepcoHana Mo «Masik», ¢ KIMHNYECKON
TOYKM 3PEHUS, CNyXaT MHOMKATOPOM HapylleHus 6anaHca
MeXZy KIIeTOYHbIMU IMHUAMW U CBUOETENLCTBYIOT 06 agan-
TMBHbIX PeaKLMsX KOCTHOMO3rOBOrO KPOBETBOPEHUS B Mepu-
0L, NPeALIECTBYIOLLMI NIerKo3aM. TPaH3UTOPHbLIE N3MEHEHS
HOPMaJIbHOrO COOTHOLLEHMWS KNETOK B FPynne CPaBHEHUS Ae-
MOHCTPUPYIOT NPEXOASALLYIO HANPSXXEHHOCTb KOCTHOMO3r0OBO-
ro KPOBETBOPEHMS MpU pagnaLMoHHOM BO3LENCTBUM, KOTO-
past He NprBena K OHKOremMaToIorM4eCKol NaToNornun.

3aksno4veHve

PeTpocnekTnBHbIN aHanM3 AMHaMuKKU nokasatenen ne-
prdepryeckon KpoBM NPONOPLMOHANbHO NHAMBUAYaNbHbBIM
HaKOMIeHHbIM MOMNOLLEHHBIM [03aM BHELLHEro ramma-o0ony-
YeHus Ha NPOM3BOACTBE NPOBELEH HA OCHOBE 6a3bl AAHHbIX
«J1eiko3bl B KOropTe nepcoHasa Npou3BOACTBEHHOrO 00b-
eanHeHns «Mask» 1948-1958 rr. Halima».

MNpoaHannanpoBaHbl reMaTonornyeckne CABUrM no Kne-
TOYHBIM NIMHUAM, KOPPENSALMSA MexXay rnokasaTtensiMv remo-
rpamMmmbl U 40301 pagnaumoHHOro BO3AeNCTBUS, CPOKN Mo-
SIBNIeHNst B NepudeprnyeckoM KPOBOTOKe BNacTHbIX KIIETOK B
nepuoa, NpeaLwecTByOWmMiA nenko3dam. Bnepsble nposeaeH
aHanM3 PasfnyHbIX NENKOLMTAPHBIX MHAEKCOB CPEAM MEPCO-
Hana MO «Mask». OTMeYeH pasHOoMNaHOBbIN XxapakTep pea-
rMPOBaHMS KOCTHOMO3rOBOr0 KPOBETBOPEHUS, MPOAEMOH-
CTPMPOBaHbI 60s1ee BbIPaXEHHbIE FEMATONOrMYECKME COBUT
npu 6051€€ NHTEHCUBHOM NMPON3BOACTBEHHOM OOy4EHUN.

CpaBHUTENbHBIA aHanM3 remMornod3a y 00Jly4eHHbIX Ha
NPOV3BOACTBE NUL, BbISBW CNEeAYOLME 0COOEHHOCTU:

1. OTKJIOHEHMS1 HOpManbHbIX MokasaTenen nepudepu-
4eCcKOW KpOBW B BUAE NIENKOMEHUN, SpUTPONEHNIN, TPOMOO-
LUUTOMNEHMM OTMEYEHbI MPU MUHMMASIbHBIX HAKOMIEHHbIX MO-
MOLWEHHBbIX [03ax PagvauMoHHOro BO3AENCTBUS B 06eunx
ncenenyemblix rpynnax.

2. Cpegu nepcoHana ¢ ouarHoCTMPOBaHHbLIMY BMOCEA-
CTBUM JIENKO3aMK C yBEJIMYEHNEM CYMMAPHOM MOIMOLLEHHON
[003bl BHELLIHErO raMma-o0ny4eHnst U nepuona paanaumoH-
HOro BO3[ENCTBUS OTMeYaniack 6onee BbipaxeHHas nabub-
HOCTb reMOrpamMm no CPaBHEHUIO C KOHTPOJIEM.

3. Haunbonblume 3HayeHusi K03PULMEHTOB PaHroBOWA
KOoppensaumMm mexay knetkamm nepudepuyeckoin KpoBu 1
HaKOMMIEHHbIMW 03aMMW BHELLHEro raMma-o0ny4eHunst oTMe-
YeHbl cpeay N, Y KOTOPbIX BNOCAEACTBUM Obl AMarHocTu-
poBaH nenkos. CTaTUCTUYECKN 3HAYUMMbIE KOIDDULIMEHTDI
noJly4eHbl AN MyX4/MH — NepcoHana niyToHMEBOro npomns-
BoacTtea MO «Masik»: ans neikountoB B uenom (r = 0,41),
rpanynountoB (r = 0,53) n Hentpodunos (r = 0,54); ons XeH-
WMH — paboTHUL, PagMOXMMUYECKOro Mpov3BOACTBA: AN
nerikoumToB B uenom (r = — 0,5), rpanynoumntos (r = - 0,51),
HenTpodunos (r = — 0,49) n TpombouumTos (r = — 0,45).

4. EAMHNYHbIE BnacTHble KNeTkn 3adrKCUpPOBaHbI B Ne-
pudeprnyeckoM KpPOBOTOKE B HayanbHbIA Nepuop, npouns-
BOJICTBEHHOro 00ny4eHus nepcoHana MO «Mask» B 0b6enx
rpynnax. Cpean 6nacTHbIX kNeTok Hambonee 4acto peru-
CTpupoBanMcb Muenobnactbl. [poapuTpobnacTbl xapak-
Tepu30BasMCb CaMbiM KOPOTKMM CPEedHUM Mepuogom OT
MOMEHTa Hayana obnyyeHWs [0 MNOSBNeHWs B nepude-
pU4eckoM KpOBOTOKE (B OCHOBHOWM rpynne — 178 pgHein).
MonuxpomatodunbHbie 3puUTPOONacTbl B Nepndepruyeckoi
KPOBW OblIM 3aPErNCTPUPOBAHBI TOJILKO CPEAM NepcoHana ¢
nenkeMmsaMn B fasnbHenLweM, B cpeaHeM, yepes 1531 geHb
OT Hayana NPoM3BOACTBEHHOIO 06NyYEHMS.

5. CpaBHUTENbHbIN aHann3 UM nponopumoHanbHo kaTe-
rOpPUsIM HaKOMJIEHHbIX MOMMOLWEHHbIX 103 BHELLIHEro ramMmma-
06nyy4eHns nokasan 6onee BbIpAXEHHbIE N3MEHEHUSI COOT-
HOLLEHWS! KJTIETOK KPOBY CPeamn 065y4eHHbIX JIL, Y KOTOPbIX
BMOCNEACTBUMN AMArHOCTUPOBAH NENKO3.

6. Hanbonee cyuiectBeHHble pasnnuuns UMW B rpynnax
OTMEeYeHbl B Avana3oHe HaKOMIEHHbIX MOMIOLEHHbIX 403
BHeLlHero ramma-obnyyeHusa 2,01-2,5 p. Cratuctuyeckm
3HAYMMOE MpPEBbILLIEHNE WUHAEKCOB B OCHOBHOW rpynne pa-
OOTHMKOB B 3TOM MHTepBasne A03 HaitgeHo ans M1CO3, UITT,
OW n JIN; cTtatuctnyeckn 3Hadnmmoe ymexbenne UV no
CPaBHEHMIO C KOHTpOJSieM OTMeyeHo cpean uHpekcos UK,
MM, NCJTK n UCHM.

7. Tematonoruyeckne nuaekcel MNCO3, NI, O n JIN
obnaganu HavbonbLUE aMMIUTYAON 3HAYEHWUIA MPU HAKo-
NAeHUN 003 PaanaLMOHHOIO BO3AENCTBUS cpean 0bnyyeH-
HbIX 1L, C MOCNeayoLWwnMn nerko3amu.

Taknum 06pa3om, KOMMIEKCHAs OLEHKA remMaTosnormyec-
KWX nokasaTtefieil, B TOM Y1Ce NIeNKOLMTAPHbIX MHOEKCOB,
apnseTcsa 6onee MHOOPMATUBHOW, YEM U3ydeHMEe 0ObIYHOM
remMorpamMmbl, 1 NO3BONSET OTCNEANTb B ANHAMUKE COCTO-
SIHME Pa3NnyHbIX 3BEHbEB reMOMNO33a 1 Pa3BUTUE NATOJO-
rMYecKoro KpPOBETBOPEHUS Kak pesynbrata AeKOMMeHca-
UMM penapawumoHHbIX npoueccoB. OnucaHHble M3MEHEHUS
cocTaBa nepudeprnyeckor KpoBU OOJYHEHHbIX AL, MOTyT
paccmaTpmBaTbCsi Kak WMHAMKATOPbI NaTopu3nonornyec-
KX peakuuii CUCTEMbI KPOBETBOPEHUS, MPEeALLECTBYIOLLMX
KIIMHWY4ECKON MaHudecTaumm OHKOremMaTosormyeckon na-
Tonormn. B kavecTBe pJanbHENMWero aHanmMsa remonoasa
y nepcoHana MO «Masik», NOABEPrLLIErOCS XPOHUYECKOMY
Npon3BOACTBEHHOMY 06JTy4EHUIO, NTAHMPYETCS pacyeT Nei-
KOMOME€HHOr0 p1CcKa B 3aBUCUMOCTU OT TEMMOB HAKOMIEHUS
003 pagraumoHHOro BO3AENCTBYS.
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Leukemia risk and rate of radiation dose accumulation.
Part 2: Comparative analysis of leukocytic indices and dynamics of peripheral
blood values in relation to external gamma-exposure dose

Svetlana F. Sosnina, Aleksandr M. Yurkin, Pavel V. Okatenko, Susanna A. Rogacheva, Elena A. Gruzdeva,
Mikhail E. Sokolnikov

Southern Urals Biophysics Institute of the Federal Medical and Biological Agency of Russia, Ozyorsk, Russia

The results of a retrospective analysis of leukocytic indices and dynamics of peripheral blood values in
relation to external gamma-exposure dose among the personnel of the first atomic production facility in Rus-
sia were presented. The study was performed on the basis of the database “Leukemia in the cohort of work-
ers of the Mayak Production Association employed in 1948-1958”. The database contains hematological,
clinical and dosimetry information on the two groups of workers: the study group includes individuals with
leukemia as the cause of death (n=84); control group includes personnel without hematological cancer pa-
thology (n=300). The control group was composed by selecting 3-4 internal control cases for each leukemia
case taking into account gender, age of the start of the exposure and the same accumulated absorbed dose
of gamma-exposure to red bone marrow. Based on 19592 analysis of peripheral blood we had described he-
matopoiesis shifts along cell lines, performed correlation analysis of interrelation between hemogram values
and radiation dose, analyzed particular characteristics of blast cells’ appearance in peripheral blood flow
in the period prior to leukemias. Comparative analysis of various leukocytic indices was performed among
Mayak PA personnel for the first time. The diverse nature of the response of bone marrow hematopoiesis was
noted; more pronounced hematological shifts were indicated regarding more intensive production exposure. A
number of hematopoietic features were detected among people exposed to production radiation: 1) cytopenia
in relation to minimum accumulated doses of radiation exposure in both studied groups; 2) more pronounced
lability of hemograms in relation to increased accumulation dose of external gamma-exposure and period of
radiation exposure among individuals who had developed leukemia in future in comparison to controls; 3)
correlation between peripheral blood cells and accumulated doses of external gamma-exposure was charac-
terized by the highest values of coefficients among individuals with future leukemias; 4) myeloblasts were most
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often registered among all the blast cells; proerythroblasts were characterized by the shortest average period
from the start of the exposure and to the moment of their appearance in the peripheral blood flow (178 days in
the study group); polychromatophile erythroblasts in peripheral blood were registered only among the workers
with future leukemia; 5) when comparing leukocytic indices in proportion to the categories of accumulated
doses of external gamma-exposure, a pronounced variability in the ratio of blood cells was observed among
exposed individuals who were subsequently diagnosed with leukemia, especially in the range of 2.0-2.5 Gy.
Thus, a comprehensive analysis of hematological parameters, including the assessment of leukocytic indices,
is more informative than studying a standard hemogram. Particular features of the dynamics of the cellular
composition of peripheral blood can be used as indicators of pathological hematopoiesis in exposed workers

prior to clinical manifestation of leukemia.

Key words: hematopoietic system, leukocytic indices, radiation exposure, external gamma-exposure, leu-

kemia risk, Mayak Production Association.
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