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Beedenue. Ha npeonpusmusix Ceeponosckoii ooaacmu no 0o0biue O0KCUMO8 eHce200HO BbIAGASMCS HOBblE CAYHAU NHEEMOKOHUO3A.
Jugppepenyuanvras duaznocmuka 60Kcumos020 NHEBMOKOHUO3A ¢ Opy2UMU UHMEPCMUUANbHbIMU 3A001e6aAHUSMU AE€SKUX NPU UCNONb-
308AHUL UCKAHOYUMENbHO PEHM2EHOZDADULU NEZKUX MONCEM 8bI3bI6AMb 3AMPYOHEHUS.

Ileab pabomvr — ymounume xapakmep UsMeHeHUll 8 N€eKUX Yy pAOOMHUKO08, NO08epearuuxcsa 6030elicmeuto caaboghubpoeeHHoll
noLAU 6OKCUMa, U C653b USMEHEHUL 8 NE2KUX C YCAOBUAMU MPYOa 8 CAYHASIX 3ampyOHeHUs NOCMAHO8KU 3AKAYUMENbHO20 OUACHO3A
NHE8MOKOHU03A.

Mamepuaa u memodvr. O06credosanvl NOO3eMHble 20pHOPABOHUE OHUCMHO20 3005 U NOO3EMHbIe NPOXOOUUKU CO CIMAadcem padomoi
He menee 10.1em 6 ycaogusix o3delicmeus noiau 60kcuma. Becem nayuenmam nposodunu 0630pHyro peHmeeHo2pagpuro opeanos epyoHoil
KAemKU U KOMIbIOMEPHYI0 momozpaghuro evicoko2o paspeuierus (KTBP), 6o0uniemusmoepaguio, GpoHX0CKOnUYECKoe ucciedoganue
¢ mpanc-6poHXUanbHoll buoncuel u nOCAeOyIOUUM UCION0SUMeCKUM Uccaedoganuem buonmama. Jlns onpedenenus 31eMeHMHO0
cocmaga MuKpo- u HAHO4acmuy, 8 00pasyax OUOA02UHeCKUx MKaHel NPUMEHSAU CKAHUPYIOULYIO SNeKMPOHHYI) MUKPOCKONUIO C DeHM -
2€HOCNEKMPANbHbIM MUKDOAHANUZOM.

Pesyavmamot. [Ipu cucmonoeuveckom uccaedosanuu OUONMAmMo8 MKAHU AE2K020 8 PedcUMe C8ema020 NOAS U ¢ UCHOAb308AHUEM NO-
ASAPUZAUUOHHO20 PUALMPA U NPU HNEKMPOHHOU MUKPOCKONUU COCMAG NbIAU 8 MKAHU N€2K020 COOMBEMCMB08AA COCMABY NPOMbIULIEH -
HO20 a3po3oas, 06pasyoue2ocs npu 000bive 60KCUmMos (CoeOUHeHUs aNOMURUS, Jceae3d, Keapuya). Y auy u3 epynnvl pucka paseumus
npogeccuoHanbHbixX 3a604e6anUll 0P2AHO8 ObIXAHUS 0e3 PeHMEeHON0UHeCKUX NPUSHAKO08, XAPAKMepHbIX 05 NHeeMoKoHu0308, KTBP u
OPOHXOCKORNUSL NO380ASIOM GbISGUMb NPUSHAKU 8030€lCMEUS. NPOMBIUUACHHO20 A3PO30AS CAONCHO20 COCMABA 8 8UOe HAYANbHO20 UHMEp-
CMUYUANbHO20 (PUOPO3a NAPEHXUMbL, USMEHEeHUI cAU3UCmoll OpoHx08. Y pabomHukos, KOHMAKMupyuux co caaboguopoceHoil nol-
AbIO CAOACHOR0 cocmaea, obpasylouelics npu 000bive 60KcUmos, 00 PopMUPOBAHUs PEHMEEHOA02UHECKOU KAPMUHbL, XAPAKMEPHOU 015
NHEeBMOKOHU03A, (POPMUPYemCsi OPOHXUMUUECKULI CUHOPOM, ampoguuecKue usMeHeHUs CAU3UCmoil 6ponxos. Mamenenus Hocsam cmoikuil
Xxapakmep u RpOCACIHCUBAIOMCS CRYCMS POOOANCUMENbHOE 8DEMS NOCAe NPEKPAUCHUS KOHMAKMA C NbIAeBbIM (PaKmOpoM.

Kawuesvie crnoea: nwvab 60)66‘11"10,' KomMnbsromepHas momoepacj)lm 6blCOK020 pa3peuierus, 34eKmpoHHas
Mu)cpoc;conuﬂ;peHmeeHocneKmpaﬂbetﬁ anaius
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Introduction. New cases of pneumoconiosis are detected annually at the bauxite mining enterprises of the Sverdlovsk Region. Differential
diagnosis of bauxite pneumoconiosis with other interstitial lung diseases using only lung radiography can be difficult.

The aim of the work was to clarify the nature of changes in the lungs of workers exposed to weakly fibrogenic dust of bauxite, and the relation-
ship of changes in the lungs with working conditions in cases of difficulty in making the final diagnosis of pneumoconiosis.
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Material and methods. Underground miners of a working face and underground drifters with a work experience of at least ten years in
conditions of exposure to bauxite dust were examined. All patients underwent a plain chest x-ray and high-resolution computed tomography
(HRCT), bodyplethysmography, bronchoscopic examination with trans-bronchial biopsy, and subsequent histological examination of the
biopsy. To determine the elemental composition of micro- and nanoparticles in biological tissue samples, scanning electron microscopy with
X-ray spectral microanalysis was used.

Results. During the histopathological examination of lung tissue biopsy materials by a bright-field method and polarized filter and using
electron microscopy, the composition of dust in the lung tissue complied with the composition of industrial aerosol. It is formed during bauxite
mining (aluminum, iron, and quartz compounds). High-resolution computed tomography (HRCT) and bronchoscopy can detect signs of
exposure to industrial aerosol of complex composition represented by early interstitial parenchymal fibrosis and changes in bronchial mucosa.
This is typical for individuals at risk of occupational respiratory diseases development without radiological features specific to pneumoco-
niosis. Before X-ray pattern formation, typical for pneumoconiosis, bronchitis syndrome and atrophic changes in the bronchial mucosa
are developed. This happens in workers exposed to weakly-fibrogenic dust of a complex composition formed during the mining of bauxite.
The changes are permanently observed long after the exposure to the dust factor has ceased.
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cuduKaly MTHEBMOKOHMO30B MeXIyHapOIHO OpraHu3aluu
Tpyaa, nmepecMmotp 2011 1.

TakuMm 00pa3oM, MOCTAHOBKA 3aKJIIOUUTEILHOIO JMArHosa
OOKCUTOBOTO ITHEBMOKOHMO3a U MpoBeeHue ero auddepeHim-
aJIbHOM TMArHOCTUKH C APYITMMU MHTEPCTULIMAIbHBIMU 3200716~
BaHUSMU JIETKUX MIPU UCIIOJIb30BAHUU MCKIIOUUTEIEHO PEHTTe-
Horpaduu JErK1X MOXET BbI3bIBATh 3aTPYIHEHUSI.

Leab paGOThl — YyTOYHUTD XapaKTep U3MEHEHUI B JIETKUX Y
pabOTHUKOB, MOABEPralolIUXCs BO3AEHCTBUIO Cl1abohubporeH-
HOI TTbUTK OOKCHUTA, W CBSI3b UBMEHEHUI B JIETKUX C YCIOBUSIMU
Tpyoa B CIIydasiX 3aTpyTHEHUs TOCTAaHOBKM 3aKJIIOYUTETHLHOTO
NMarHo3a MHeBMOKOHMO03a.

BBenenmne

B crtpykrype mpodeccroHanbHO# 3aboneBaeMocT CBep-
JIOBCKOM 00JIACTH Ha MPOTSKEHUN ToCIeTHuX 5 et 6onee 70%
OT BCEX BIEpPBbIC BBISIBIEHHBIX MPO(eccuoHaIbHbIX 3a00/1eBa-
HUI 3aperucTpupoBaHbl Ha 8 mpeanpusatusix, u3 Hux AO «Ce-
BYpaJIOOKCUTpYAa» 3aHUMAET JUIKUpYylolllee MecTo. B mociaenHue
rojibl Ha MPEANPUITUSIX TTO J0ObIUe OOKCUTOB B YPalIbCKOM pe-
TMOHE BHOBb BbISBISIETCS OT 9 10 27 cilydyaeB MHEBMOKOHMO3a
€XeroIHO.

DKCNEpUMEHTAIbHBIM MYTEM MOATBEPKAEHBI (PUOPOTeHHbIE
M ITUTOTOKCUYECKUE CBOMCTBA Pa3IUYHBIX ATIOMOCUIIUKATOB,
MOKa3aHo, YTO TPOJIUhepaTUBHO-KIETOYHBIE TIPOIIECCHl U Ha-
YaJIbHbIE SIBJICHUS CKJIEPO3a B JIETKUX JJa00PaTOPHBIX XKMBOTHBIX

Marepuan u METOIbI
noa BIUMAHUEM CUJIMKATOB aJIlOMUMHMA HACTYIIAIOT PAHbIIC, YEM

npu BBeIeHNM KBapiia. OqHaKo Yy pabOTHUKOB, ITOABEPTAIOIINX-
csl BO3JIEUCTBUIO C1a00(UOPOreHHOM MbLIM OOKCUTA, IO JIaH-
HBIM PEHTTEHOJOTUYECKOTO OO0CIeIOBaHMS, TIPU Pa3BUTUN OOK-
CHTOBOTO ITHEBMOKOHMO03a MHTEPCTULIMAIBHBIN (pUOPO3 HOCUT
MPENMYIIECTBEHHO HEpe3KUi MM YMEPEHHO BhIpa’KEHHBIIN Xa-
pakTep, U3MEHEeHNE JIETOYHOTO PUCYHKA COMPOBOXKIAETCS MPU-
3HaKaMM aMdusemsr [1].

B To Xe Bpems B psine pabOT MoKa3aHO 3HAYMMOE IPEUMY-
111€CTBO AMArHOCTUKM MTHEBMOKOHM03a METOIOM KOMIBIOTEPHOI
ToMorpaduu Hal IMarHOCTUKOM ero Ha OCHOBE METONa PEHTIe-
Horpadum |2, 3].

OnHako, cornacHo KinnHuyeckum pekomeHgauusM «[THes-
MokoHMo3bl» (KP508, 2016 r.), xotsa npoencHrie KTBP B ycio-
Busix LleHTpa mpodeccroHa bHOM MaTOJOTUN PEKOMEHIOBAHO
BCEM MaIMeHTaM C TIOA03pEeHUEeM WM YCTAaHOBJIEHHBIM JMArHO-
30M IMTHEBMOKOHNO03a, HO 3aKJIIOYUTEbHBIN ITUAarHO3 ITHEBMO-
KOHMO3a, KaK W TIpeXIe, yCTaHABIMBAeTCS B COOTBETCTBUU C
TpeOOBAHUSAMU DPEHTIEHOJOrMYecKoii MexayHaponHoil Kkiac-

B ®BYH «Exarepunoyprckuit MHLI mpoduiakTiKy 1 ox-
paHbl 370POBbsi PAGOTHUKOB IMPOMIIpEANpUsITHii» Pocrorpe6-
Haa30pa MpoBeAeHO YriyoaéHHoe obciienoBaHue 17 pabOTHUKOB
AO «CeBypajiOOKCUTPYIa» C OTIEAbHBIMUA PEHTTEHOJIOTMYECKU-
MM MpU3HAKaMU MHEBMOKOHMO3a. Bce oOciienoBaHHbIE — MYX-
yyHBI B Bo3pacte or 46 sner mo 71 roma (cpemHuil Bo3pacT —
58 j1eT), cTaxk B MOA3EMHBIX YCJIOBUSIX Tpyaa oT 16 10 32 jiet (cpen-
Huii — 27 net). Kaxprit 13 06cae10BaHHBIX Pa00TalT ITOA3EMHBIM
TOPHOPAOOYMM OUMCTHOTO 32005 MJIK TIOA3EMHBIM ITPOXOTYNKOM
He MeHee 10 jieT, 3aTeM MPOIOIKIIT paboTy B TTOI3EMHBIX YCI0-
BUSIX Tpylda B KaKOW-JIMOO WHOM CHENUaTbHOCTU (B3PHIBHUK,
pa3maTyvK B3pBIBYATBHIX BellecTB). Ha MoMeHT obGcienoBaHMs
BCe IMAIIMEHTHI YXXe He MMEJIM KOHTaKTa C MbLUIEBBIM (DaKTOpOM
oT aByx 10 10 nerT.

BceM manmeHTaM MpOBOAMIM IIMPOKMIT KOMILIEKC 00cCiie-
noBaHusl. PeHTreHosiornueckoe oOcienoBaHME BKIIHOYAIO 00-
30pHYI0 peHTreHorpaguio opraHoB rpyaHoi kiaetku u KTBP
(Ha anmapate «Aquilion 32», «Toshiba Medical Systems», SInoHust).
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ITpoBoaunu ucciaenoBaHue MYHKUUM BHEIIHETO IbIXaHUS (Ha
anmnapare «Cnupo-Crekrp», «Heilipocodt», Poccus), 0omu-
ietusmorpacduio (Ha anmnapare «Master Screen», «CareFusion
Germany 234 GmbH», I'epmaHus), GpoOHXOCKOMUYECKOE HUC-
cJIeoOBaHUe C TPAaHC-OPOHXUAIBHOW OUOTICHEN 1 TTOCEIYIOIUM
TUCTOJIOTUIECKUM UCCIIeIOBAHNEM OMOTITaTa.

[Mpu mpoBeneHUM TUCTOJOTUYECKOTO MCCIIEOBAaHUS OUOTI-
CHITHOTO MaTepHasia JIETKUX W JTMM(MATUIEeCKUX Y3JI0B BO BCEX
CJTyJasiX BBITTOJTHSUIM TTOJISIPU3AIIMOHHYIO MUKPOCKOITHIO JIJIST BbI-
SIBJICHUSI aHU30TPOITHBIX CTPYKTYP B TTBUIEBBIX CKOTICHUSIX (MC-
MoJIb30BaId MUKpockoI «Olimpus-CX41» (SmoHust) u monaspu-
3allMOHHBIC (PUITBTPHI).

J71s1 ompeneseHUsT 3JEMEHTHOTO COCTaBa MMKpPO- U HAHO-
YacTHUIl B 00pa3liax OMOJOTMYECKUX TKAHEW MPUMEHSUIM Hau-
0os1ee 3(PHEKTUBHBIN U TOCTOBEPHBII MeTOI [4, 5] — CKaHUpY-
OIIYIO 3JIEKTPOHHYIO MUKPOCKOTIMIO ¢ PEHTT€HOCTIEKTPAIbHBIM
MUMKDPOAHAJIU30M B CKaHUPYIOLIEM 3JEKTPOHHOM MHUKPOCKOTIE
«AURIGA FIB-SEM workstation», «Carl Zeiss & MT» (I'ep-
maHus) ¢ SE2 u In lens gerekropaMu B 1vara3oHe yBeJIUYeHUsI
50—5000 na 6aze YLKII «CoBpeMeHHbIe HAHOTEXHOJIOTUU»
WEHuM Yp®YV.

CaHuTapHO-rHIrHeHHYeCKass XapaKTePUCTHKA yCJIOBHIA
Tpyaa

BoKcUTBI SIBJISIIOTCSI OCHOBHOM PyHOW JUTS TIOJYIEHMS TJIU-
Ho3zéMa (AlO,), KOTOpBI HCIOJIB3YETCS JUIA TMPOU3BOICTBA
amoMuHus (Al). CocToST GOKCUTHI U3 TAIEHOTO OKCHUAA alllo-
MWUHWUSI, TUAPATUPOBAHHBIX ATIOMOCUIIMKATOB, OKCUIIOB XeJje3a,
TUIPATUPOBAHHBIX OKCUIIOB XKeJie3a, OKCUIAa TUTaHA U IMOKCUIA
KpeMHusI [6].

I[lo maHHBIM CaHUTAPHO-TUTMEHWYECKUX XapaKTEPUCTUK
yCIoBUI Tpyna, B cocTaB 60KCUTOB CeBepoypabCKOro MECTO-
POXIEHHUs BXOMUT: IMAIIOMUHMIA Tprokeua (A1,0,) — 54,2%;
KpeMHuit auokcun (Si0,) obumit — 4,3%, B cCBOGOIHOM COCTOS-
nun — 1,3%; nuXKeneso tpuoxcun (Fe 0,) — 21,9% [7].

JlaHHbBIE IO COCTaBY MbUIM B BO31yXe paboueii 30HbI Ha I1ax-
Tax TOATBEPXKIAIOTCS pe3yJabTaTaMu UCCIEIOBaHMI, TpoBe-
nEHHBIMU YripaBiaeHnem MenepanbHOil CIy:KOBI 1O HAI30py B
cepe 3alIUThI TIpaB MOTpeOUTEIe M OJarornojaydyrs yejaoBeka
no CBepIUTOBCKOI 00JIaCTH, — COAEpPXKAHUE TUOKCHIA KPEMHUS
KPUCTAJLTMYECKOTO B a3p030Je Ne3UHTErpalluy B Bo3nyxe pabo-
yeii 30HbI Kojiebaniock ot 3,4 1o 7,7%.

Ha maxtax no 2002 r. onpenensiiack MaKCUMaJIbHO pa3oBast
KoHLIeHTpalusl neii B cootBeTcTBUM ¢ 'OCT 12.1.005-88 u
Enunbix npasui 6e3onacHoct 111 AO «CeBepoypaibCKuit 00K-
cuTOBBI pyaHUK» 1 TH 2.2.5.686-96 «ITJIK BpeaHbIX BELIECTB B
BO3MIyXe paboueil 30HbI».

C 2002 r. ompemenstoTcs cpeaHeCMEHHbBIE KOHLEHTPAIIUN
Ui, [1pom3BOACTBEHHBINM TaOOPATOPHBIN KOHTPOJIb BO3MyXa
paboueit 30HbI Ha comepxaHue AITD/] (b GOKCUTA U M3-
BecTHsIKa) Ha paboyeM mecte ['PO3 mpoBomuT naboparopus
BI'CO ¢ nepuoanyHocthio 1 pa3 B roa. [lo maHHBIM Tpou3-
BOJACTBEHHOTO KOHTPOJIS 32 YCAOBUSMU TPyAa, MAKCUMaIbHO-
pa3oBble KOHIIEHTPALMU TMBUIM B BO3Ayxe paboueil 30HbI 10-
cruranu 6—10 mr/m3, cpeaHecMeHHbIe KOHIIEHTPALUMU IIbLIN
COCTaBJISUIN OT 3,6 10 6 MI/M>.

Pe3yabTaTsi

AHanu3 MeIUIMHCKON TOKYMEHTAllMU MOoKa3ajl, YTo Xajlo-
Obl Ha OABIIIKY W Kallesib, U3MEHEHUsI ToKa3aTteyeil GyHKIUn
BHEUIHETO IbIXaHUS1 OTMEYaJIUCh Y OOJIbHBIX €UIE B IEPUOL pabo-
Thl BO BPEHbBIX YCIOBUSIX TPYIa, KOTAA MallMEHTbl HAOIIOIATUCh
B TPYTITIE PUCKA IO Pa3BUTHUIO MBIJIEBOU MATOIOTHH.

VY Bcex MaIMeHTOB KIIMHUYECKU TTPOCIEXUBAJICS JIMOO XPO-
HUYECKUN OpOHXUT (HEOOCTPYKTUBHBINM, OOCTPYKTUBHBIN),
b0 XpoHMYecKass oOCTpyKTuBHas Oojie3Hb Jerkux (XOBJI)
JI0 TpeTbelt ctamuu BKIounTenbHo nmo GOLD, yto monrsepxk-
JAJIOCh YBEIMYEHUEM OCTATOYHOTO 00bEMA JETKUX U TaJeHUEM

nokazateseit OPB, u OPB,/®XKEJI no naHHBIM GOIUTUIETU3-
Morpaduu. B psine ciydyaeB perucTpupoBajoch CHIKEHHUE Tud-
(by3rOHHOI CITOCOGHOCTH JIETKUX KaK IMONTBEpPKIeHNE KOHUO-
TUYECKUX U3MEHEHMI1 JTIETOYHOM TKaHMU.

DubpobpoHXOcKoMust mpoBeaeHa 11 obcieroBaHHBIM, Y 6
BBISIBJICHBI TIPU3HAKY TMTOPakKeH!sI OPOHXUAIBHOTO JepeBa, y S 13
HUX — aTpoUUecKOro xapakrepa (Cau3ucTtast OpoHXoB OJieHas,
HUCTOHYEHHAs, TOMYEPKHYT XpA1IeBOi pesbed, nuddy3Hblii 1BY-
CTOPOHHUI aTpoUUecKuii OpOHXUT). YKazaHHbIE U3MEHEHUs
TIPOCIIEXWBAIIMCH, HECMOTPST Ha TpeKpaleHne KOHTaKTa C ITbI-
JIEBBIM (DaKTOPOM.

[lpu obGcnenoBaHMM TIOATBEPKIAIMCH PEHTTEHOIOTUYECKHE
M3MEHEHUsI, XapaKTepHbIe IS THEBMOKOHKO03a MEePBOii cTaanu (B
COOTBETCTBMM C TpeOOBaHUSIMM MeXIyHapomHOU Kiaccuduka-
LMY MTHEBMOKOHKO030B MeXIyHapoIHOI opraHu3aluu Tpyaa, me-
pecmotp 2011 r.): n€rouHoit pucyHok nuddy3Ho ycuiaeH, 0obliie
B HIDKHUMX OTAENAaxX JIETKUX, Ae(opMUPOBaH MO CETYATOMY THILY,
MecTaMu B BUIE ceTyaToro ¢huobposa (s2), KOpHM JETKHUX C Kajlb-
HuHataMu, pacuvpeHsl (hi), JEroyHbIe oIS MOBBILLIEHHOMN MPO-
3payHOCTH, AMadparmMa HU3KO PACMOIOXeHa 3a CUET SM(PU3EMBbI
snérkux (em), y 14 yenoBek ornpeaesisuiuch y3eJIKOBbIe TEHU C UET-
KMMU KOHTYPaMU, BbICOKOH IJIOTHOCTH B uaMeTpe 1o 1,5 MM (p).

[Tpu nposenenuu KTBP y Bcex 06ciienoBaHHBIX PerucTpu-
poBaJiach ameHONaThs] BHYTPUTPYIHBIX JTUMMOY3JIOB C OOBI3-
BecTBJIeHUEM (JTMMOY3JIbI TTapaTpaxeajbHOM, mapaaopTaibHOM,
O6ubypKaIIMOHHO, OPOHXOITYTbMOHAJLHOUN TPYIIT BBITSHYTHI,
YIUIOIIEHBI B TiepeIHe3aHeM HaIlpaBIeHUM, OOBI3BECTBIICHBI),
aMpu3eMbl JErKUX (y4yacTKM UEHTPUIOOYJISIPHONM 3M(pU3EMBI).
Y Tpéx u3 00CIeqOBaHHBIX OOJIBHBIX 3apeTUCTPUPOBAHO IH (-
(dy3Hoe mopaxkeHue JNETKUX MHTEPCTUIIMAIBHOTO Xapakrepa (c
00erx CTOPOH B CpeHe-HIDKHUX oTaenax — auddy3Hbie n3me-
HEeHUSI B BUAE MapaBa3ajbHbIX MEJIKUX YIJIOTHEHUI, Mpo3pad-
HOCTb JIETKMX CHIDKEHA 32 CUET BHYTPUAOJIBKOBBIX YYACTKOB IO
TUITy MAaTOBOT'O CTeKJIa U U30BITOYHOCTH BHYTPUIOJIBbKOBOTO UH-
TEPCTULIMS B BUIE TOHKUX JIMHEWHBIX 3J€MEHTOB), Y OIHOIO —
M3MEHEHUS IO TUITY Y3EJIKOB.

lNucronorunyeckoe rMccaenoBaHue GMONTATOB MPOBEACHO IS
12 manuenToB (1 Oouonrar Jumdarudeckoro ysiaa u 11 TpaHc-
OPOHXMATbHBIX OMOIICHIA IEFOYHOM TKaHU — 3—6 00pa31oB 00b-
€MOM 110 5 MM).

B omHOM M3 GMONTATOB BCTPEYAIOTCS KIETOYHO-TIBLICBBIC
y3eJIKU B MHTePCTUIINU, TTOCTPOCHHBIE U3 KOHMOMaros. B Tpéx
clydasix B PeCcUpaTOpHON TKaHM 3aUKCUPOBAHBI yIaCTKU
ckiiepo3a B uHTepcTuimu. B 11 cirydasix oyaroBble MHTEPCTU-
MaTbHbIe BHEKJIETOUHBIE ¥ BHYTPUKJIETOUHBIE (B Makpodarax)
OTJIOXKEHUS, «3allbUICHUEe» JIETOYHON TKAaHW, B COCTaBE ITBUIA
3HAYNTETHbHOE KOJUYECTBO aHWU3O0TPOIHBIX KPUCTAJUIOB KBaplia
U Xeye3oconepkammx teeil. B numdarnaeckom y3ie y omHOTO
MalKeHTa TakkKe MPOCIeXBaiach rpyooBOIOKHUCTasT (hUOPO3-
Hasl TKAaHb C MACCUBHBIMU OTJIOXKEHUSIMU TTBLUTN CJIOKHOTO COCTa-
Ba (KoHuoTtnueckas (6okcurtoBas) arpodus tumdboysna). [Tbuib
OokcuTa, conepxkaliasi B CBOEM COCTaBe COCIMHEHUST KPEMHUsI,
TIOMUHUS U APYTUX DJEMEHTOB, UMEET XapakTepHoe creudu-
YyecKoe CBeYeHUe Npu mojsipusanuu |[§].

[Tpu npoBeneHUU CKaHUPYIOLIEH DJIEKTPOHHON MMKPOCKO-
MUA C PEHTIEHOCHEKTPAJbHBIM MUKPOAHAIU30M B OMOIOTH-
YecKOM Marepuajie Takxke OOHapyXeHbl aTIOMUHUIA, XKeIe30 U
KPEMHUIA.

[To utoram yriayGi€HHOro o06cCIen0OBaHUS MallMEHTOB Bpa-
yeOHOU Komuccueidl Hamero LleHTpa 4YeTBepbIM IMallMEHTaM
YCTaHOBJICH TMArHO3 MPO(eCcCOHATLHOTO 3a00JIeBAHUST: «ITHEB-
MOKOHMO3», «TUTEPUYBCTBUTEIbHBIN ITHEBMOHUT» (B TIpeaesiax
TepBoil cTamuu). [lpIxarteibHasi HEIOCTATOYHOCTh y TMAIIMeHTOB
He TpeBbIIaa epBoii creneHu. [IpoBen€éHHOE KITMHUKO-DYHK-
LMOHAThHOE obOcnenoBaHre (KOHCYAbTAIMSI ITyJbMOHOJIOTA,
rccienoBaHue (pyHKIIMM BHEITHETO ABIXaHUsI, OOMUTIIIETU3MO-
rpacust) TO3BOIMIO KIACCUMDUITMPOBATh OPOHXUTUIECKUN CUH-
IpoM (OJBIIIKA, Kallleib) KaK chopMUPOBABILIEECST OCIIOXKHEHNE
OCHOBHOTO 3a06o0sieBaHMSI (MTHEBMOKOHWO3, TMIIEPYyBCTBUTEIb-
HBIIf THEBMOHMT).
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Oocyxknenue

B xomne uccienoBaHusl BBISIBJIEHO, YTO Y PAGOTHUKOB, KOH-
TaKTUPYIONIUX CO c1a00(hUOPOreHHOM MBUTBIO CIOKHOTO COCTa-
Ba, oOpa3sylolleiics nmpu a00bYe OOKCUTOB, A0 (POpMUPOBAHUS
PEHTTEHOJIOTUIECKOI KapTUHBI, XapaKTePHOM IJTsI THEBMOKOHM -
o3a, hopMupyeTcsl OGPOHXUTUYECKUI CUHAPOM, aTpodudeckue
W3MEHEHUs CIU3UCTON OpPOHXOB. VMI3MeHeHMsI HOCSIT CTOWUKUIA
XapakTep U MPOCIIEKUBAIOTCS CITyCTST TTPOJOKUTEIEHOE BPEMST
TocJIe TIpeKpalleHrsI KOHTAKTA C MbUIEBBIM (haKTOPOM.

[MokazaHo, 4TO y JTUIT U3 TPYTIIIBI PYCKA pa3BUTUSI TIpodeccu-
OHAJIBHBIX 3200JI€BaHUI OPTAaHOB AbIXaHUsI 0€3 PEeHTIeHOJIOTU-
YeCcKMX MPU3HAKOB, XapaKTEePHbIX 7151 THEBMOKOHMO030B, KTBP
1 OPOHXOCKOTMSI MO3BOJSIIOT BBISIBUTH MPU3HAKU BO3AEUCTBUS
TMPOMBILIUIEHHOTO a3p030JIs1 CIIOXKHOTO COCTaBa B BUIE Havallb-
HOTO MHTEepPCTULMAILHOIO (pubpo3a IMapeHXUMbI, U3MEHEHUI
CJIU3UCTON OPOHXOB, MPOCJIEXKUBACTCS ONpeaeAEHHAsT KOppesi-
LMST MEXIy TaHHBIMU PEHTreHorpaduy opraHoB IPYIHON KIIeT-
ku u KTBP.

Takxe Mpu MPOBEAEHUM CBETOBOII MUKPOCKOMUU U IO aH-
HBIM 3JIEKTPOHHOI MUKPOCKOIHMM C PEHTTEHOCIEKTPATbHBIM
MMKPOAHAJIM30M BBISIBJICHO, YTO XMMWYECKHI COCTaB IbLUIA B
OGMOJIOTMYECKOM MaTepuajie OO0CIeNOBaHHBIX IMAllMEHTOB COOT-
BETCTBOBAJl COCTaBY IMPOMBIILIEHHOTO a’po30Jisi, 00pasyloliie-
rocs npu no0brye OOKCUTOB (COENUHEHUS ATIOMUHUS, Xee3a,
kpemHUs1). [IpMeHEHHbBIE METOIbI WCCIIEIOBAHUS TTO3BOJIVIIN
C JIOCTAaTOYHOI CTETIeHbI0 YBEPEHHOCTHU CBSI3aTh MOPGOIOTHIe-
CKUe U3MEeHeHUsI, HabJo1aeMble B OMoMTaTe, C HaTMIneM 1 pac-
TIpenieIeHNeM TTbUIEBBIX YaCTHUIL OTIPEIETIEHHOTO COCTaBa.

YacTh UCIMONB30BAHHBIX aBTOPAMU METONOB (OPOHXOCKO-
MYecKoe oOCleloBaHNe C TpaHC-OpOHXMATBHON Ouoricuel u
TOCIEAYIOINM TUCTOJIOTMYECKUM HCCeToBaHueM OuorTaTa)
WHBA3UBHBI U MOTPEOOBATN MPUMEHEHUS] JOPOTOCTOSIINX Me-
TOAUK (IJIEKTPOHHAsT MUKPOCKOIHUS C PEHTTeHOCIIEKTPaTbHBIM
MUKPOAHATU30M B CKaHUPYIOLIEM 3JeKTPOHHOM MHKPOCKOTIIE),
4YTO OTPAHUYMBAET BOZMOXHOCTb UX LIIMPOKOTO, PYyTUHHOTO HC-
MoJb30BaHusl. JJaHHY10 YyacTb 0OC/IeI0BaHUSI aBTOPbI MOTYT pe-
KOMEHIIOBaTh JMOO MpY MPOBEIEHUM HAYYHBIX MCCIEIOBAHUM,
JIN060 B UCKITIOYUTETBHO CIOXHBIX KIIMHUYECKUX Caydasix Aud-
(bepeHIMaTbHOI TMATHOCTUKK ITHEBMOKOHMO3a OT BO3ACHCTBUS
HOBOOOPa30BaAaHHON TPOW3BOIACTBEHHOM IMBUIM C APYTUMM WH-
TEePCTULIMATLHBIMY 3a00JIeBAHUSIMU JIETKUX.

[To wtoram mpoBenéHHOro oOCIeNOBaHUS MOXHO OTMe-
TUTh, YTO, daXe HECMOTpPS Ha M3MEHEHMEe TeXHOJOTUU MOOBIYN
OOKCUTOB (OOBOJHEHME IIAXT) U MPUMEHEHUE CPEACTB UHAU-
BUIYAIbHOU 3alIMTHI, B PECITUPATOPHON TKAaHU 00CTIeIOBaHHBIX
TIPUCYTCTBYIOT OTJIOKEHUS TTBITN, AaHAJIOTMYHBIE TI0 COCTaBY MPO-
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MBIIIJIEHHOMY a3p030Ji10, 00pasyroleMycsl pu 100b1ye O0KCH-
ToB. Te ectb BoIsIBIeHHBIN Tpu npoBeneHun KTBP u rucrosio-
TMYECKOTo HccienoBaHusl (prdpo3 JErKux pa3BuBayicsl Ha (hOHE
«OOKCUTOBOIO 3aIlbIJICHUST».

Takum o6Gpa3oM, aBTOPHI CUMTAIOT BO3MOXKHBIM OoJiee LM~
poko pekomeHnoBath UMeHHO KTBP nis1 cBsisu usmMeHeHuii B
JIETKUX Yy pabOTHUKOB, TOIBEPTalOIIMXCST BO3ACICTBUIO C1abo-
GUOPOreHHOM MBIIU, ¢ YCIOBUAMU TpyHa. [1oaydeHHBIE pe3yib-
TaThl COMIACYIOTCSI C JAHHBIMU OTEYECTBEHHBIX aBTOpPOB |2, 3],
YKa3bIBAIOIIMX Ha BBICOKYIO UYYBCTBUTEILHOCTH (@0 98,9%) u
crietubuaHocTb (10 90%) metona KTBP.

Takke, corjlacHO TOJYYeHHBIM NAaHHBIM, TATOJOTUYECKUE
W3MEHEHUSI B OpraHax IbIXaHUsI KITMHUYECKI MOTYT COOTBETCTBO-
BaTh HE CTOJILKO ITHEBMOKOHMO3Y C (POPMUPOBAHNEM Y3EJIKOBBIX
U3MEHEHUM, CKOJbKO THUIePYYBCTBUTEILHOMY ITHEBMOHMTY,
xpoHuuyeckomy oponxuty u XOBJI 6e3 npu3HakoB abIXaTeJIbHOM
HEeIO0CTaTOYHOCTU. Ha HeoOXoaMMOCThb YYMTHIBaTb HE TOJBKO
¢dopMupoBaHue MMHeBMOKOHMO3a, HO 1 XOBJI npu Bo3neiicTBumn
HOBOOOPa30BaHHOU MPOMBILIJICHHON MbLIM YKa3bIBAIOT TAKXKe U
paboThl 3apyOeKHBIX aBTOPOB [9].

3akiouyeHue

IIpoBeneHue cKaHUpYIOLIEH 2JIEKTPOHHON MUKPOCKOMUU C
PEHTTeHOCIIEKTPATbHBIM MUKPOAHAIM30M MO3BOJISIET C BBICOKOM
CTETIEHbIO0 TOYHOCTHU OINPEACIUTh XUMUIECKHUIT COCTaB U CTPYK-
Typy TBLUIEBBIX YACTHUII B OMOMaTepuajiax, 4To JaeT BO3MOXHOCTh
YTOYHUTD, COOTBETCTBYET JIU «3aMblJICHHE» B (DUOPO3MPOBAHHBIX
y4JacTKax JIETKOTO COCTaBY ITPOMBIIIJICHHOTO a3p030Jisi, BO3Ieii-
CTBHMIO KOTOPOTO PabOTHUKM ITOABEPTraloTCsl B IpoOILIecce CBOECH
TPYIOBOM ESITCIBHOCTH.

BosMmoxxHo 6osee mmpoko pekomeHaoBaTh KTBP kak apou-
TpaXkKHbII METOJ 11 YTOUHEHUS XapaKTepa UBMEHEHMI1 B JIETKUX
y paOOTHUKOB, MOJIBEPTalOIIMXCS BO3AEHCTBUIO cl1aboduopo-
TeHHOW TbUTH, JIJIs1 CBSI3U JAHHBIX UBMEHEHUI C YCIOBUSIMU TPY-
J1a B CJIydasix 3aTpyIHEHMS] MOCTAHOBKM 3aKJIIOUMTEIBHOTO AMa-
TrHO3a THEBMOKOHMO3A.

[Tpu ouepenHom nepecMoTpe KinmHUUecKruX peKoMeHaauuii
«[THeBMOKOHMO3bI» (KP508) cunraem Hy>KHBIM pa3paboTaTh Iu-
arHoctuueckue kputepun KTBP, HeoOxoaumblie 1 1ocTaTOUHbIE
IIJIS yCTAHOBJIEHMS 3aKJIIOYMTEIBHOTO MarHo3a MHEBMOKOHU3A,
a TakXe pPEKOMEHIIOBaTb IMPOBEACHWE TUCTOJIOTMYECKOro Huc-
cieoBaHUsl MaTepuala JETKUX ¢ MPOBEIEHUEM CKaHUPYIOIIEH
3JIEKTPOHHOU MUKPOCKOITMY C PEHTIeHOCTIEKTPATbHBIM MUKPO-
aHAJIM30M B Ka4eCTBE JOMOJTHUTEILHOIO METOAA UCCIICIOBaHUS
IIJIST YTOYHEHUSI TUOJOTUN (PUOPO3HBIX UBMEHEHMI B JIETKUX B
CJIOXKHBIX CITydastX TUArHOCTHKM.
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