Haytmbze cmamsu U 3aMemKu

JIMTEPATYPA

1. Aeaooscanan H.A., Topwun B.M. Dxonorus 4enoseka.
M.: KPVK, 1994. 256 c.

2. l'nruena tpyna u nporatonorus Ha NPOMBIIUICHHBIX
npennpusaTusix Kazaxcrana. Anma-Ara: Hayka, 1986. 84 c.

3. T'omwobepe E.J[. CipaBOYHUK IO T€MATOJIOTHH C aTia-
com mukpodororpamm. Tomck, 1983. T. 1. C. 5-22.

4. lapubaes K.P., Bucanrues A.B., Haoupoea K.I'. Monu-
TOPUHT 30POBbsI HACEJICHYSI U3 SKOJIOTMYECKH HeOIaronoyy-
HbIX paiioHoB KaparaumuHckoii o6nactu // 3apaBooxpaHeHue
Kazaxcrana. 1994. Ne 12. C. 19-22.

5. Joimesa H.M. Vcnons3oBaHue MUKPOSAEp B KISTKAX
YeJIOBeKa ISl BBISBJICHHS IUTOICHETUYECKUX HMOBPEXKICHUN
tdakropamu okpyxkawouei cpeast // Bectuuk AMH. 1992.
Ne 4. C. 55-59.

6. Huxumiox 5.4. Hexoropble o0lye BOIPOCH COOTHO-
LICHUS] TEHETUYECKOro U CpeZioBoro B Mopdodusuonoruu pas-
BUTHS 4enoBeka // Buonormyeckoe u conuanbHOE B Pa3sBUTUM
yenoseka. M.: Hayka, 1977. C. 205-220.

Summary

It Is Examined 343 workers, occupied on uranium
production, in the main cycles of the reception nucleus fuel.

The Study remaronoruyeckux factors inwardly groups differs
the miscellaneous by directivity of the change. With increase the
length of service is noted groth amount tpomGoruTOB, cermMenTo-
sAepHBIX Heltpoduinos, MoHoLuToB, Velocities ocenanus sput-
pouuros, haemoglobin level reduction, amount sputporuTos,
leukocyte 6a30(HIBHBIX MPaHYIOLKTOB, MAIOYKOSACPHBIX HEii-
TPO(UIIOB, 03MHOPUIEHBIX TPAHYIOLMTOB, TUM(OLUTOB.

The Fluctuations are connected with work in condition
dangerous production for health. Presence of the deflections in
remarojioruueckux factor beside worker of the first group,
probably, are conditioned tokcuueckum effect ¢propucreix
joining the uranus and action ionizing radiation.

Bocmouno-Kazaxcmanckuili eocyoapcmeentwiil
yHueepcumem um. C. Amanconosa,

2. Yemo-Kamenozopck Hocmynuna 22.08.072.

P. HACUPOB

NCCIIEAOBAHME BJIMAHUA HA CIIEKTPBI JIIP
HE®TEHOCHBIX IOPO/I 9KCTPAKIIMN OPTAHUYECKHUX BEIIIECTB

ITpu monckax U OLIEHKE 3a1macoB yIriIeBOAOPOI-
HBIX MECTOPOXACHUI OYEHb BayKHO ONpeIeTIeHHe KO-
a¢purmenTa He TEHACHIIIIEHHOCTH TTOPOJT — KOJIJICK-
TOPOB HE(TU W Ta3a, KOTOPblEe OOBIYHO OMpeness-
10TCsI Ha 00pa3nax KepHa U uuama. OmHako, 10 Ha-
CTOSIILIETO BPEMEHH TPaIULIMOHHBIE METOIUKH 1 TeX-
HOJIOTHH OLIEHKH KO3 PUIIHEHTa OCTATOYHON Hed-
TEHACHIIIEHHOCTH OCTaBAJIMCh JOCTATOYHO TPYI0EM-
KHMMHU, TPeOYIOLIMMH MHOTO BPEMEHH I UCCIIeIO-
BaHUH, M HEAOCTATOYHO JOCTOBEPHBIMHU. B cBsI3M C
STHUM HaMU BIIEPBBIE MPEJIOKEH CIIOCOO IKCTpakK-
WU JIIOOBIX YTJIEBOJOPOIHBIX COSAMHEHUH U3 00-
Pa3LoB MOPoJI — KOJUIEKTOpoB HedTH 1 rasza [1].

B cBoto ouepeny uzyuenue meronom IIIP-pa-
JMOCTIEKTPOCKOIHH, BBIIEICHHBIX U3 00pa3oB Mo-
PO — KOJIJIGKTOPOB YTJIEBOAOPOIHBIX BEIIECTB, MO-
3BOJIMJIO HAM BIIEpBBIC HA Oosiee TOYHOM (aTOMHO-
MOJIEKYJISIPHOM) YPOBHE JIaTh OLEHKY K03 durimen-
Ta OCTATOYHOH HE(PTEHACBHIIEHHOCTH, KOTOpas
OYeHb Ba)KHA IIPH MOACYETE HAYaIbHBIX HWJIK OCTa-
TOYHBIX 3a11aCOB HE()TH MIIM Ta30BOI'0 KOHIEHCATA.

IIpeanaraemplii coco0 SKCTPaKUHU YrIIEBOJO-
POAHOrO BelecTBa U3 00pa3L 0B FOPHBIX OPOJ OT-
HOCHTCSI K 00J1aCTH HCCIIEIOBaHHUS 00pa3LOB FOPHBIX
MOPOJ, B YaCTHOCTH, K CIIOCO0aM SKCTPAKLIUHU yTJie-

BOJIOPOJHBIX BELIECTB U3 00Pa3lOB KOJUIEKTOPOB
He]TH U raza 1 MOXKET OBITh HCIOIB30BAHO MTPH O~
WCKE U pa3BeiKe He(PTera3oBbIX MECTOPOKACHHH.
Haunbonee 61u3kuM K MpeaaraeMomy criocooy
SBIISICTCS. METOJ] SKCTPAKIMH YTIIEBOIOPOAHOTO Be-
LIECTBa M3 00Pa3LI0B TOPHBIX MOPOJ OCYILIECTBIISC-
MbIi B anmapaTte CokcneTa ¥ BKIIIOYAIOLIHA 0TOOp
o0pasua, ero u3MeiIbueHHue, YIaKoBKY B MATPOH U3
¢unpTpoBaNbHON OyMaru, pasMelienne oopasna B
SKCTPAKLUMOHHON Kamepe annapara Cokcnera u 3a-
JIMBKY KaMepbl 9kcTparenToM [2]. [Iporecc sxcTpak-
LIUH IPOBOJISIT IPU HarpeBaHUU C UCIOIb30BAHUEM
OpPTaHUYECKUX IKCTPAreHTOB — XJI0podopma, CIIHp-
Ta, Oenzona u T.. K Hemocratkam criocoba oTHO-
CSITCS €r0 CIIOKHOCTH, CBS3aHHAS C BO3MOKHOCTBIO
MPUMEHEHHS TOJIBKO B CTICIMAIN3UPOBAHHBIX J1a00-
paTopusiX, ¥ JIMTEIbHOCTh IKCTparupoBanus (e-
CSATKHU M COTHH 4YacoB). [ToMHOTa KCTpaKIMKU B H3-
BECTHOM croco0e [2] HemocTaToqHO BBICOKAs, TaK
KaK 3aBHCHT OT THIIa SKCTPAareHTa M yrieBoJ0pOI-
HOTO BEIECTBa, TMaMeTpa Mop M MPOHUIAEMOCTH
HOPOJIBbI, TAK)KE MPOMCXOIUT MOTEPs JITKUX (hpak-
U yTJICBOIOPOTHOTO BEILECTBA B PE3yJbTaTe MX
BO3TOHKHM IpH HarpeBaHuu. Kpome Toro, crocod
HpeIyCMaTpUBAET HCIIOIb30BAHUE JOPOT OCTOS X
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M B3PBIBOOMACHBIX OKCTPAreHTOB. TEeXHHUECKUM pe-
3yJNbTATOM MpeanaraeMoro crocoba [1] sersercs
YIPOIIEHUE MPOIlecca, CHUXKEHHE MPOIOIKUTETh-
HOCTH ¥ 00ECIICUCHHE TIOTHOTHI IKCTPAKIIUH yTIIe-
BOJIOPOAHOTO BEIIECTBA.

Crioco0 3KCTpakUu YriIeBOIOPOJHOIO Belle-
CTBa M3 00Pa3IOB TOPHBIX MOPOJ, BKIIOYAIOIIHH
0TOOp 00pasia u MOCIEAYIOIIYI0 3KCTPAKIIHIO YT~
JICBOZIOPOJTHOT'O BEIIECTBA, OTIMYAIOIIHIICS TEM, 4TO
obpasel mopoibl MPaBUIBHOW WITH HEMPaBUILHOU
reoMeTpudeckord (hOpMbI TOMEMAOT B ChEMHYIO
CaMOYIUTOTHSOIIYIOCS MaHXKETY, OTKPBITYIO C JIBYX
TOPIIOB, KOTOpPYIO pa3memaioT B W-o0pa3Hoii Tpyo-
ke (puc. 1) MeX Iy BEpXHUM U OTHUM U3 HIXKHHX €€
KOJICH, TPYOKY 3aIONHSIOT PACTBOPOM DJIEKTPOIIUTA,
TMOJIAFOT TOK MTOCTOSIHHOTO HATIPSHKEHUS U PETHCTPUPY-
0T BEIMYHMHY HIIEKTPUIECKOTO TOKA JI0 €ro CTa0uIim3a-
UM, TIOCIIE Yero SKCTParupoBaHHOE YTIIEBOJIOPOIHOS
BEILIECTBO, COOMpAIOLIeecs MOcie €ro BCIUIBITUS B
BEpPXHEM KOJIEHE TPyOKH, OTOMPAIOT IIJIS MCCIEN0-
BaHHS Yepe3 OTBEPCTHE B BEPXHEM KOJIEHE, TepMe-
THYHO 3aKPHITOC MPOOKOH BO BPEMSI SKCTPAKIIHH.

s @
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Puc. 1. YcraHOBKa 1JIs1 9KCTPAKLHE YIJIEBOIOPOIHOTO
BEIIECTBA U3 00Pa3LOB T'OPHBIX HOPO:
1 — obGpa3er ropHoit TOPOABL; 2 — pe3MHOBAsT MaHXKETa,
3 — W-o0pasnas crexysiHHas TpyOKa; 4, 5 — HU)KHHE KOJICHA,;
6 — BepxHee KOJICHO; 7 — PacTBOP JJICKTPOJINTA,
8 — anekTpoasl, 9 — OTBEpCTHE B BEPXHEM KOJICHE TPYOKH;
10 — sKCTparupoBaHHOE YIIEBOAOPOIHOE BEILIECTBO

[Tpenmy1ecTBOM MpeaIaraeMoro crnocooa siBisi-
€TCsl TO, YTO MPOIIECC SKCTPAKIMU UACT Oe3 Harpe-
BaHMS, TIPU STOM JIETKUE (PPaKLIUK HE UCTIAPSIOTCH,
4T0 oOecriednBaeT Oosee MONHYIO SKCTPAKIIUIO yT-
JIEBOJIOPOJIHOTO BEIIECTBA, OJHOBPEMEHHO CHIKA-
I0TCs1 DHepro3arparsl. Kpome Toro mpejiaraemsiii

c1oco0 UCKITI0YAET UCIOIb30BaHNE JOPOTOCTOSIIIUX
1 B3PBIBOOIACHBIX SKCTPAareHTOB B KaU€CTBE PacTBO-
pa snekTponuTa. B KoMIuiekce ¢ 1ByMs MaTeHTaMH
Poccuiickoit ®enepannu [3, 4] nanublii ciocod [1]
YIa4HO JIOMOJHSIET CYIIECTBYIOLINE TPaIULIOHHBIE
r€OXMMHYECKHE METOIbI MMOMCKOB HEe(TH U rasza.
B ornmnuune oT TpaAWLMOHHBIX TEOXUMHUYECKUX Me-
TOJOB, IpeAIaraeMblii METOZ OTIMYAETCS BBICOKOH
9KCIPECCHOCTHIO, ONIEPATHBHOCTBIO MOTYyYCHUS HH-
¢dopmannu, a Takke MaJbIM 00bEMOM H3ydaeMOM
rOpHO# moposl (KepHa, mulamMa) U OTCYTCTBUEM
HEOOXOAMMOCTH €€ pa3pyILeHHUS.

BeimensnoxeHHbIe pe3yabTaThl HE TOIBKO yBe-
JMYMBAIOT 00bEM OOHAPYKEHHBIX 3a11aCOB HEPTH U
raza B [IpukacnuiickoM pernoHe ¢ HaMMEHbIIUMHU
3aTparaMH, a TAK)Ke IPUBOAMT K PE3KOMY yMEHBbLIIe-
HUIO (PMHAHCHPOBAHUS PAa3BEJOYHBIX PalOT.

OKoHOMHUYECKUH 3(PEeKT MpU MPUMEHEHNH JaH-
Horo criocoba [1] onpezesnsieTcst mpoCcTOTOM HCIONb-
3yeMoro o0OpyIOBaHHUS U MAJIbIM YHCJIOM HCHOJIb-
3yEMBIX ONEpalui MPU 3KCTPAKLUH YTIEBOJOPOI-
HBIX COSMHEHUI U3 00pa3L0B TOPHBIX X HEPTEHOCHBIX
nopo/ (1wiam, KepH). DKCTPAKLHUS yIIEBOAOPOIHO-
'O BEIIECTBA MPEIaraeMbIM CII0COOOM HPOUCXOJUT
B TeueHue 2—4 4acoB, B OTJIMYHUE OT U3BECTHOTO CIO-
co0a, B KOTOPOM JUIMTEILHOCTDh 3KCTPAarupOBaHUS
COCTAaBJISICT JIECATKU U COTHH 4acoB. Bce aTo nena-
€T ero IOCTYIHBIM JUISI HEMOATOTOBIEHHOIO TEXHU-
YEeCKOro MEepPCOoHajia, YTO OYE€Hb BAaXKHO B IOJIEBBIX
YCIIOBHUSIX IIPH MAcCOBBIX OTOOpax mpoo.

W3Bnieyenne yriaeBopopoHOro BEIEeCTBa Ipeyia-
raeMbIM CII0cOOOM M3 OHOTo 00pasia ropHbIX MOPOA
ooxomurcst B 20-30 pa3 jemeBie, 4eM MpH U3BJIEUe-
HHH YTJICBOJIOPOZIA TPAAUIIHOHHBIM CIIOCOO0M [2].

J1J1s1 ycnemHoro peneHus BOpoCcoB, CBSI3aHHBIX
C IMarHOCTUKON HE(PTEHOCHOCTH, IPU OTCYTCTBUH
BUIMMBIX He(Tera3zonposBIeHHUH, ONpeeeHHbIH
WHTEpEC NPEACTABISAIOT UCCIEIOBAHUS OpraHnyec-
KOM 1 MUHEpaJIbHOU YacTel mopoJ B HEU3YUEHHBIX
MHTEPBAJIAX Pa3pe3oB.

Ha pwuc. 2 npencrasnenst criektpst D1IP mopo-
IIbl, B3SITON 13 CKBaXKUHBI 7 MecTopoxkaeHus CazaH-
Kypak. Criektp 2a OBl 3allucaH A0 3KCTparupoBa-
Hus1 OuTyMa u3 moponsl. CUrHaI OTHOCHUTCS, TI0 BCEH
BUIMMOCTH, K TApaMarHUTHOMY A — LIEHTPY KaoJIu-
uuta [5]. [Tapamerpsl criekTpa 9,=20490mug =
= 2,0028 cootBercTBYIOT A — ieHTpy. Kak mokassl-
BAIOT PE3YNbTAThI KCTPAKIIMHU, CUTHAJI, COOTBETCTBY-
I0IIUH ), CYyIIECTBEHHO YMEHBIIMJIICS, a CHTHAII,
COOTBETCTBYIOLIHI g,, ocTacs 0e3 U3MEHEHUSI. DTOT
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Puc. 2. Cnextpst DIIP nopox v GUTYMOUIOB. ¢ — KAOJIMHUT B MCXOJHOM IOposie CKB. 7 MecTopoxaeHus: Ca3zaHKypak
¢ riry6unbt 480-490 M (R — juHMS OpraHM4ecKkoro cBOGOAHOIO pajnKaia); 6 — U3 HOPOJbI BbIACICH OUTYMOUL;
6 — BoiieneHHbIH OuTymonn: 1 — komnonenta CTC cnektpa DIIP ot komiiexcoB BaHaguia, 2 — curran DIIP ot CP;
2 — CTaHJapTHBIA oOpa3el kaonuHuTa HoBO-AJleKCEEeBCKOr0 MECTOPOXKICHUS

pe3ynbTaT CBsI3aH C BBIACICHHEM OMTyMa, CoJepIKa-
LIEro TaK HA3bIBAaeMBI yTOJBHBIA paJuKai», dei
g-haxrop npakTHYECKH COBHALAET € §, A — LIEHTpA.
Ha puc. 2B npencrasnen cnekrp 25%-ro G6eH30I1b-
HOTO pacTBOpa OMTyMa, BBLACIEHHOTO U3 B3SITOTO
obpasua. B Hem npucytcTBytoT nuHuM (2) cBOOOI-
Horo paaukaia (CP) u nunuu (1) Banaauna (VO?).
BBuay cymecTBeHHOTo pasindusi B MHTEHCUBHOC-
Tax muauid VO* u A — 1eHTpa, a Takke He mpel-
craBiieHHBIX JuHUE Mn?*, onpenenenue VO?* B uc-
XOIHOE TIOPOJE HEBO3MOKHO.

B pabore [6] Ha ocHOBaHMM HCCIICIOBaHUH T1a-
PaMarHUTHBIX CBOWCTB OPraHWYECKHUX BEIICCTB
(OB) nmopox HaJCONIEBBIX OTIIOKEHUH MECTOPOXK-
nenuit [Ipukacnuiickoro peruona merogom I[P
YCTaHOBJIEHO, YTO MPOAYKTHUBHBIN pa3pe3 XapakTe-
pu3yercs HaJu4ueM BaHaJUJIOBBIX COCIUHEHH.
OmnpezeneHre KOHIEHTPAMN BaHAAHIOBBIX COEIU-
HEHU I MPOBOAMIIOCH 110 MeToaMKe [7].

YcraHoBNeHHAs! 30HAIBHOCTH B KOJIMYECTBEHHOM
pacrnpeneneHuy BaHaIMIOBBIX KOMIUIEKCOB U MPO-
CIIKMBAIOIIASICS TEHICHIINS B3aUMOCBS3H 30H BbI-
COKOHM KOHLIEHTPalMH 3THX KOMILIEKCOB ¢ Oyaro-
NPUATHBIMH KOJUIEKTOPCKMMHU CBOMCTBaMH, Jajna
BO3MOKHOCTh HaM PEeKOMEH10BAaTh O CAHHBII MO/~
X071 B TEOXUMUYECKUX MOMCKaxX He)TH U ra3a.

B taGnune npencrasiieHbl pe3ysbTaThl BhIAEIE-
HUS OMTyMa U3 CCIIEeNOBaHHbBIX TOpo.. Brigenenue
OMTYMOB M3 TIOPOJI IIPOBOIMJIOCH Ha ycraHoBKe (puc. 1).
[Tocne Boinenenus 6uTymoB B criektpax JIIP mpo-
HCXOJIIIIO PE3KOe YMEHbBILICHHE HHTEHCUBHOCTH (X)
HCXOIHOTO ACHMMETPUYHOro curHaina. MHTeHcuB-
HOCTh CHMMETPUYHOT'0 CHHIJIETa OCTaBalach pakx-

THYECKH HEH3MEHHOH B TTIMHUCTBIX OTJIOKCHHUSX, TIe
cozepxkaHue OMTyMOB oueHb HU3koe U CP orcyt-
cTBYIOT (Tabu.). Kak BUIHO U3 3TOM TaOIHUIIBI, ITOPO-
JIbl HUKHEMEJIOBBIX OTJOXKEHUH MECTOPOKICHUS
CazaHKypaK XapaKTEpHU3yIOTCSl MOBBILICHHBIM CO-
JepKaHueM OMTYMOB C BBICOKOH KoHIeHTparueid CP.
[To >TiM mpuYMHAM JaHHEIE TOPOBI ABISIOTCS Hed-
TENPOU3BOIALINMH, a TAKIKE MOT'YT OBIThH KOJIJIEKTO-
pamu.

SIcHO, 9TO OOBEKTUBHBIM HHANKATOPOM HedTe-
HOCHOCTH JIOJKEH OBITh BECOBOW MPOIIEHT OMTYMOB
B mopofax. Hamu npoBeneHo BwieneHe ONTyMOB
n usydenue meroaoM OIIP umx mapaMarHUTHBIX
CBOWCTB 1 KEPHOB HAJICOTIEBBIX OTIIOKEHUH U JIPY-
TUX MEepPCHEeKTUBHBIX miomaaed [Ipukacnuiickoro
pernona. B pesynpTaTe 0OHapy)eHO, 4TO HanOomee
BBICOKOE cozieprkanne Mn?* B mopozaax u CP B 6uty-
Max Habmromaercs B HeDTEMpON3BOMSAIINX OTIIOXKE-
Husx. O0o0meHne SKCIIepUMEHTAIbHBIX JTaHHBIX
MOKa3aJIo, 9TO TOMHUMO JIBYXBaJIEHTHOTO MapTraHIia
B Ka4eCTBE MHIUKATOpa HEPTEHOCHOCTH MOXKET
OBITH HCIIOJb30BaHa HHTEHCUBHOCTEL curHajua DIIP
OMTYMOB, BEIJIEIIEHHBIX U3 UCCIEAYEMBIX ITOPO/I.

Buyg aHanm3upyeMbIx CIIeKTPOB CYIIECTBEHHO
3aBUCHT OT MHUHEPaJIOTHYECKOT0 cocTaBa. Bun
CIIEKTpa CYIIECTBEHHO M3MEHSETCS MPU OTCYT-
CTBUM KaoJWHUTA. B 3TOM ciryyae Gornee oTder-
nuBo Beigensgercd CTB ot B3aumonelcTBuA ¢ aTo-
mamu agiomuaus /Al — 0 — Al/ entpa monesoro
mmara (puc. 3).

[TomoOHBIE CTIEKTPBI PETUCTPUPYIOTCS TaKKe B
o0pasmax, B3SATHIX C IMOBEPXHOCTH IMOYBHI, T/Ie HE
COJIEPIKUTCS KAOIHHHT.
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XapaKTepHCTHKA MOPO U GUTYMOB MecTOpoxkaeHns CazaHKypak
I'myOuna I'nmy6buna Beixon Copepxanue YMeHbIICHHE
orbopa mpo0O, JluTomorus 3aJIeraHms outyma, CP 10, curhana X,
M HedTH, M % CIMH/T OuTyMa %
Ckeaocuna 7
377-382 Ilecuanuk xpenkuit 456-459 0,49 9,7 OrpoMHbIii cUTHan
¢ rHe31000pa3Hoi HePTHIO ot Mn (Il)
460-470 Ilecok TITUHHUCTBIN 0,67 14,8 60
480-490 ITecox mpornuTaH HePTHIO 483-490 0,89 24,6 30
Ckeaorcuna 2
420-430 I'muuucThIi aneBponuT 0,07 Orec. He n3m.
430-434 I'muna cnaboaneBponuTHCTAs 0,08 Orc. He n3m.
442-447 ITecox mpornuTaH HePTHIO 438-449 0,17 23,8 50
447-452 ITecox mpornuTaH HePTHIO 464-470 0,17 32,4 54
481-492 ITecox mpornuTaH HePTHIO 485-492 0,18 46,5 46

100I'c H

Takum 00pa3oM, OKa3aHO, YTO AHAJIU3 CIICKT-
poB OIIP moposa kaonWHUTA U MOJNIEBOTO IINATa MO-
KET COoepKaTh MH(POPMAIUIO O HATMYUH B 3THX
nopojax MPUMECH OPTAaHUYECKUX BEIIECTB — CITYT-
HUKOB He(pTH.
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Pe3ome

Tay XBIHBICTapbIHAH OPraHHUKAJBIK 3aTTapAbl Oein amy-
JIBIH XKaHa d1ici yehIHbUIFaH. By oztic GofibIHIIA Tay KBIHBICTA-
pBIHAH OpTraHWKaJbIK 3aTTapAbl OOl aly, Tay JKBIHBICTapHI-
HEIH o3iHe ToH DIIP-cmexTpiepin aliKplHAayFa MYMKIHIIK
Gepei.
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