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3AIIVUTA CIIEPMATOTEHE3A f-KAPOTHMHOM ITPU PATTMAIIMOHHBIX BO3JEMCTBUAX.
COOBIIEHME 1: OTHOKPATHOE OCTPOE BHEIIIHEE y-OBJIYYEHME.
KPATKOCPOYHOE HAZHAYEHVE KAPOTMHONUTA

DepepanbHbIiT MEAUIMHCKIIT 610bu3rdecknit eHTp M. A.J. Bbypuasana ®MBA Poccun, Mocksa. E-mail: 9424159@bk.ru

VLK. BensieB - 3aB. 0., K.6.H., c.H.c.; A.C. CaMOJ1/I0B — reHepabHbIII JUPEKTOP, [.M.H., pod. PAH

Pedepar

[Tenpb: DKcleprMeHTaIbHasA oLieHKa addexTrBHOCTN Koppekiyu B-kapornHoM (BK) paanaiioHHO-MHAYLMPOBAHHbBIX OJHO-
KPaTHBIM OCTPBIM Y-00/Tyd4eHneM HapyIIeHuii ciiepmMaToreHesa camiios () mprmeit muym F) CBAXC, Bl 1 HeMHeIHBIX KPBIC TPy

KPaTKOCPOYHOM Ha3HAYEHUN KapOTMHOMA.

Marepuan u Mertonsl: OfHOKpaTHOE BHeluHee Y-06mydenue ¢ ocyijectsneHo Ha ycraHoske VITYP (1¥7Cs, mownoCTb 10351
0,029 Ip/c). CycrieHsus B-KapoTyHa BBOIMIACh ¢ TlepopanbHo 3a 19 u 4 4 10, Yepes 4 n 24 4 nocne o6nydenvs. O MOpakeHNN 1
3 PeXTUBHOCTY 3aIMTHI CIEPMATOTEHEe3a OOTYIEHHBIX () CY[IMINA [0 COCTOSHUIO UX PEPOAYKTUBHOI QYHKIMIL.

Pe3ynbTaThl: YcTaHOB/IEHDBI 9 PeK T KOPPEKINN KPATKOCPOUHOTO HadHAUeHNU A P-KapOTHHA pafUal[IOHHO-MHYIMPOBAaHHBIX
OJIHOKPAaTHBIM OCTPbIM BHEIIHUM Y-00/TydeHneM B fo3ax 3 u 5 Ip HapyleHuit criepMaToreHe3a MbILIel 1 KPbIC Ha CTA/VSIX 3PeIbIX

CIIEPMUEB, CIEPMATHI], U CIIEPMATOTOHMIEB.

B-xapotuH y & Mbllieit MO3BOIUI CHUBUTH OOLIYI0 SMOPUOHANIBHYIO CMEPTHOCTD 4epe3 8—14 u 77-84 cyT nocie o61y4eHns B
mose 3 Ip ¢ 46 1o 36 n c 41 10 28 %, KOMMIUIAHTALVOHHYIO — Yepe3 8—14 1 15-21 cyT - ¢ 24 go 13 u ¢ 31 50 22 %, MOCTUMIITTAaHTaAL -
OHHYIO — 4yepe3 0-7 u 77-84 cyT — ¢ 24 5o 15m ¢ 25 10 7 % COOTBETCTBEHHO.

Y & kpbic uepes 0-7 cyT nmocne o6nydenus B fose 5 Ip cHusmmach 061as, 10-, IOCT- U MHAYUMPOBAHHAA ITOCTUMIUTAHTAIIMOH-
Hasg 9MOpMOHaIbHAA CMEPTHOCTD C 62 110 41, ¢ 34 1o 17, c 41 go 30 u ¢ 38 710 26 %, yepe3 13-20 CyT — JOMMIUIAHTALIMOHHAA CMEPT-

HOCTb — ¢ 27 1o 11 %.

Ha crapun ciepmMaro3onsios noce obnydenns B gose 3 Ip yBemrumnach 3¢ GekTMBHOCTD cKpeupBanus ¢ 70 go 100 %, nopo-
BUTOCTD — Ha 23-31 %; cHM3MIAaCh 00Iast U HOMMIUIAHTALMOHHAS CMEPTHOCTD € 49 110 39 % u ¢ 41 110 27 % COOTBETCTBEHHO.

Ha crapnu ciepmatnp O6bI1a IpefoTBpaleHa CTePUIN3ans ¥ HOpMann3oBanach 3¢ QeKTNBHOCTD CKPEIMBaHNsI, CHU3MIACH
IOCT- ¥ MHAYLMPOBaHHAasA IOCTUMIUIAHTAIIMIOHHASA CMEPTHOCTD ¢ 25 10 20 1 ¢ 17 5o 12 % cooTBeTCcTBEHHO. JIeue6HO-IpodIaKT-
yecKux 9¢(eKToB B-KapoTuHa Ha CTAfUM CIIEPMATOLIUT He BBISB/IEHO.

Ha cragyu criepMaToroHneB KapOTHON/, II03BO/IMIT YBEININTH 00II{ee KOMMYeCTBO U YIMC/IO XUBBIX SMOPIOHOB y GepeMEeHHBIX
camok (9) ¢ 36 o 55 u ¢ 20 o 50 %, a Tak)Ke CHU3UTH OOLIYIO U HOMMIUIAHTALIIOHHYI0 CMEPTHOCTD ¢ 81 710 56 11 ¢ 69 110 42 % co-

OTBETCTBEHHO.

3akmodenue: V3noxeHHble (BAKThl CBUJETENBCTBYIOT O IEPCIEKTMBHOCTH MCIOIb30BAHMS KPATKOCPOYHOrO HA3HAYEHNS
[-kapoTHa C 1IebI0 KOPPeKINY PayalliOHHBIX IIOPaXKEHMII TOHAJ, B TPYIIIIAX PMCKa BO3/EIICTBIA HOHUSMPYIOLIEro 00/1yYeHNs 1
BK/IIOYEHNA 3-KapOTHHA B CXeMY MeJIMIKaMeHTO3HOI MPOQUIAKTIKN OCTPBIX TyYeBbIX HOPayKeHMII CiepMaToreHe3a.

KiroueBsle cioBa: 8Heuitee ocmpoe y-0071yueHiie, cnepmarmozetes, [B-Kapomum, KpamkocpouHoe Ha3HaueHue, Molll, KPbicol
IMocrymmra: 20.12.2017. ITpunAra K my6mukanym: 14.06.2018

BBemenue

PapuaimoHHoe 3arpsi3HeHMe Cpefbl OKasbIBaeT Hera-
TUBHOE BJIMSHME Ha COCTOSIHME PeIPORYKTUBHON (PyHK-
LM YelOBeKa, NOMALIHMX M JUKMX MIEKOIMTAIOLINX
SKUBOTHBIX, BbISBIBasl pasiuuHble (POPMBI HapyIIeHUs
criepmatoreHesa [1]. Beicokast 4yBCTBUTEIBHOCTD TOHAJ,
K BO3[IEVICTBUIO MOHUSUPYIOLUIMX U3TyYeHNI K BaXKHOCTD
BKJIaJIa VX TOPAXKEHMII B KOMIUIEKC paiUallIOHHBIX CVMH-
LPOMOB y 4YelloBeKa 00yC/IaBInMBaeT akTyaJbHOCTDb IIPO-
GUMAKTUKY pajUAllVIOHHBIX HApyIIeHU (IIOpaskeHuit)
PeNnpoRyKTUBHOM (PYHKLMM OpraHmsMma. [Iis 3auiuThl
TOHAaJ] OT MOPAXKAIOIETO AeVICTBIUSA MOHN3UPYIOLEro 06-
JTy4eHNs 9KCIIEPUMEHTA/IBHO allpOOVPOBAHBI N3BECTHbIE
PagMoONpOTeKTOPbl (MepKaMUH, LMUCTAMUH, MEKCAMUH,
MHJIPANVH), IPUMeHseMble I/ 3aIUTBl OpPraHUsMa B
YCIIOBUAX OCTPOro 00Iero oOmydeHns: OT BHEIIHUX UC-
TOYHUKOB [2-6]. OrpaHnMYeHNsT UCTIONB30BAHMS PAJIUO-
IPOTEKTOPOB B Ka4eCTBE PafjMO3AI[UTHBIX CPEACTB IIpU
HOpaKeHU! TOHaJ 00YCIOBIEHBI SMOPUOTOKCUYECKIIMU
apdexramn [7].

B Hacrosiiiee BpeMs B apceHase MeSULIMHBI OTCYT-
cTBYIOT 3¢ (eKTUBHbIe CpefcTBa NPODIIAKTUKU pajua-
I[MOHHBIX MOPa>KeHUI PENPOLYKTUBHOI CUCTEMBL

Ins P-xapormHa (BK) mpm omHOKpaTHOM OCTpOM
BHEIITHEM OOJIy4YeHUV YCTaHOBJIEHBI PaUOIPOTEKTOpPbIE
(110 OTHOIIEHMIO K IJe/TOCTHOMY OPraHU3MYy) CBOJICTBA [8-
17]. OgHaKO 9TO HEOZHO3HAYHO COOTBETCTBYET 3all[UTe 1
PeNpORYKTNBHOI CUCTEMBI. TaK, «...00/mydeHne MbIleit B
nose 9-10 Ip yepes 5 MuH nocne BBefieHNA 2,2,5-TeTpa-Me-
TUIA30/MMI0HA B 1o3e 500 MI/T yBeTMYnIO BbKMBAEMOCTD
10 80-90 %, HO Y 0O/Ty4eHHBIX CAMOK B YCTIOBMAX XMMMYe-
CKOJT 3ammThl OOHapy>keHa HeoOpaTuMas CTepUIbHOCTDY
[18].

IIpegnonoxeHne O NePCHEKTUBHOCTY KOpPpeKIUu
PafiallMOHHBIX TIOPAXKEHMII PENpORYKTUBHON CHCTe-
Mpl BK 0ocHOBbIBa/zloCh Ha HECOMHEHHOM y4acTUM Kapo-
TUHOWJIOB B IIpolieccax pasmMHoxeHus. Ha aro o6cro-
ATENbCTBO YKa3bIBAlOT MX BBICOKME KOHILIEHTpaUuM B
PEIpOAYKTUBHBIX OpraHax rpuboB, BOJOPOCIEN, BHICIINX
pactenmit u >kuBOTHBIX [19]. OO6ummpHas mureparypa
CBUJIETETILCTBYET O TOM, 4To BK okaspiBaer crenudu-
YECKOE B/IMAHME HAa BOCIPOMU3BOAUTENbHBINA LUK/ CEMb-
CKOXO351/ICTBEHHBIX KMBOTHBIX, B KOTOPOM OH HE MOXeT
ObITh 3aMeHEH BUTAMUHOM A. YpOBeHb BHYTPUK/IETOY-
HBIX IIPOTEKTOPOB ¥ AHTMOKCHUJAHTOB OTHOCAT K OJHO-
My 13 (aKTOpOB, OHpefe/AINX PagNoPe3NCTEHTHOCTD
K1eToK K ob6mydenuo [20]. BK (3,7,12,16-treTpamerni-
1,18-6]/[C-2,6,6-TpI/IMeTI/IHLU/[K)‘[OFeKCGH-1-I/ITI-OKTa,EleKa-
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HoeH-1,3,5,7,9,11,13,15,17) OTHOCUTCS K KJIACCY TeTpaTep-
[IEHOB, YITIEPOJHBII CKe/leT KOTOPBIX HOCTPOEH 13 YeThIpex
C,-msonpeHoBbIX pparmenTos (21, 22], ABnsasach 6momo-
TMYECKUM aHTHOKCUIAHTOM, KOTOPBIt 0cOOeHHO 3¢ dek-
TUBEH NpPY HUSKUX MAPLMAIbHBIX 3HAYEHUS IaBIEHUS
Kuciopopa, (1)]/[3I/IOTIOI‘I/I‘IQCKI/I IIpUCYINX TKaHAM JKVIBOTO
opraumusma. [Tokasano, uyto BK sBsercs apdexTnBHBIM
TYIINTeIEM CUHITIETHOTO KMCIOPOJa I MOXKET IOI/IOIATh
CBOOOJHBIE PafiUKaJIbI JO TOTO, KaK OHU IPOPEarnpyror
C HYKJIeMHOBBIMIU Kucnoramu. IIpennonaraercs, 4ro 3sa-
muTHOe feiictBue BK omocpenyercss depes 1M3MeHeHUA
CTabMIBHOCTY MeMOpaH IIyTeM yBeINYeHNsI pafuopesn-
CTEHTHOCTH K IIOP>KEHUIO IEPEeKUCAMY 1 OZHOBPEMEHHO-
r0 BO3pacTaHMsl COofiep)KaHus Tokogepona B MeMOpaHax
kinetk. PopMbl BuTaMuHA A, SABIAACH MeTabOMMTaAMU
BK, MOryT sammIinate pernpojyKTMBHYIO CUCTEMY depes
MHIYKIMIO KTIeTOYHOI AuddepeHiimposkn [23].

IIo maTepmanam sKCIepyMMeHTAIbHBIX MCCIELOBaHMIA
cuHTeTndeckoro BK monydyeHa mpumopureTHas crpaBka
TocymapcTBEHHOTO KOMMTETA IO JielaM M300peTeHuit u
otkpeituit CCCP Ne 511704/3694 «CpenctBo npodummak-
TUKM PaJMallIOHHOTO HOpa)kKeHnA roHay» [24] n aprymen-
TUPOBaHA MEPCHEKTUBHOCTD JIa/IbHENMIINX VMCCIeNOBAHUNI
s dextuBHOCTN KOppekyy BK pammanmoHHbIX mopasxe-
HUII PerpOfyKTUBHON cucTeMbl [25]. BoipaskeHHBIE 9-
dexrpr samutel ronan 4 BK BbIsABIEHBI IPU NHKOPIO-
panun ?°Sr. Beegenne BK B panuon &' kpbic mo3Bonmio
[PAKTUYECKN B TeUEHIE BCETO PEIPOLYKTUBHOIO MEPHO-
Jla KYyIMPOBaTh CTEPUINYIOLNIT 3¢ (deKT MHKOPIOPUPO-
BAHHOTO M3/Iy4arTens, B 6—10 pas mpefoTBpaTUTh CHIXKe-
H1e 9PEKTUBHOCTY CKPEIUBAHNA U TUIOLOBUTOCTH ()
" paKTUIeCKN UCKTIOYNTD NHAYLMPOBAHHYIO TOCTIM-
IUTAHTALMOHHYI0 CMEPTHOCTD UX IIOTOMCTBa [26].

Y & nunHum Bucrap ycTaHOB/IEHBI TOHANO- M T€HO-
IPOTeKTOpPHbIe CBOJICTBa Ipemnapara «KaporuH Muxpo-
6ronornyecknit (IpoBuTaMmMH A) B Macie» IpPU XPOHU-
4eckoM BosfieficTuu amxpomata kamusa K,Cr,0. [27].
[epopanpHoe (Tpu pa3a B Hemeno 10 2,8 Mr) BBeIeHNe
JKUBOTHBIM MUKpobuonorndeckoro BK Hopmanmsosa-
JI0 CIlepMaTOreHe3 ¥ CHU3WIO 3MOpPUOHAIbHBIE MOTEpH.
ITpemapar mony4yeH 9KCTpakuueil 13 61OMacchl MyKOpo-
Boro rpuba Blakeslae trispora Ha XuMUKO-(papmMaleBTIde-
ckoM o0beguHeHnn «Ypaiacunres» (r. Exatepunbypr) n
KpOMe KapOTVMHA COZIeP>KUT TOKO(epOsI, HeHaChIIeHHbIe
JKUPHbIE KUCTOTBI, 17 aMUHOKMCTIOT, BUTAMIHBI IPYIIIIbL B
U Apyrue 6MOMIOrNYecKy aKTYBHbIE CoefHeHus [28].

[Tpumenenne BK pna samutel criepMaToreHesa mpu
OJIHOKPAaTHOM OCTPOM BHEIIHEM pajMallliOHHOM IIOpaXke-
HUY paHee He ObIIO OIMCAHO.

Marepuan M MeTOAbI

HccnepoBanusa mo wusydenuio mopudumkanym BK
MOC/IEACTBUI PafiallOHHBIX BO3JEVICTBUII BBIIIOIHE-
Hbl Ha 40 camuax (J) u 384 camkax () Mmbluieit TUHUM
F 1CBAXC97B1, LOCTUTIINX I10/IOBOVL 3pe/IOCT! 1 Ha 126 3u
408 QHemMHEITHBIX KPBIC ¢ Maccoit Tena 171-271 (mo 5-8
d m 15-24 @ B sKcmepuMeHTanbHOI rpymme). YKuBoTHbIE
COfIep>Kannch Ha CTAHJAPTHOM BMBAapHOM panmoHe [29].
OpHOKpaTHOe BHelIHee y-06mydeHUe < OCYIIECTBIEHO
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Ha ycraHoske VITYP (1¥Cs, mounocts gosst 0,029 Ip/c).
BK cuHTe3supoBaH B /1abOpaToOpuy XMMHUM U TEXHOJO-
vy monmeHoBbIX coemuHennit HITO «Burammus» [30].
Muxkpobuonorndeckust BK monmyueH MmeTomoM MUKpO-
61OIOTMUEeCKOr0 CUHTe3a U3 KyIbTypsl rpuba Blakeslea
trispora [31].

VccnenoBaHbl pecyclieH[IPOBaHHbIE B PACTUTE/IBHOM
Macste nactel ¢ 10 1 30 %-ubIM cofep>kanueM bK mpu fo-
6aBieHnu 5 % MaJIbMUTUHOBOI KUCIOTHL, 0,056 % 6yTM}10K-
curonyona (BOT) - (2,6-gu-TperOyTun-4-mMeTuadpeHon)
n 0,028 % 6yrunoxkcuannsona (BOA) - (4,4'-tnobmuc-6-
TpeTOyTII-3-MeTINeHn) U3 pacyeTa COOTBETCTBEHHO
5,6 1 2,8 Mr Ha 1 r kaporuHoupa. CyclieHsus 1nacTbl BBO-
IMIach & nepopanbHo (1o 0,1, 1 wm 10 mr BK) 3a 19 m4 4
1o, uepes 4 n 24 4 mocye obnydeHns B fosax 1,5,3 wm 5 Ip.

O nopaxenun u 3¢pPpeKTUBHOCTH 3AIUTHI CIIEPMATO-
reHe3a O0My9eHHBIX ) CYAMIN 110 COCTOSHUIO UX PEIpOo-
ILYKTVBHOI (PYHKIINM, OL[eHNBAEMOII ITyTeM IIOMEI[eHNs B
OTHIe/IbHbIE KIETKM OHOTO (3 1 Tpex § CPOKOM Ha 7 CyT.
Omnenka papnosauutHoit apdexrnBaoctu BK Ha pasHbix
CTaJMsAX CIIepMaTOTeHe3a OCYIIeCTBICHA B COOTBETCTBUU
C JIUTEPATYPHBIMM JAHHBIMU O LMKJIE CIEPMaTOTeHHO-
ro snurtenuA y Kpsic [32] u mpimmeit [33]. Cpoxn mopcan-
KV MHTAKTHBIX § K OOTy49eHHBIM O U COOTBETCTBYIOIIVE
UM CTafily CllepMaroreHesa Kpoic u (Mpmreit): 0-7 (1-7),
13-20 (8-21), 28-35 (22-35) u 41-48 (36-42) cyT, 41O CO-
OTBETCTBYET OIUIOJOTBOPEHMNIO CllepMaTa3onaamMu, 00my-
YEHHBIMM Ha CTA[VM 3PE/IBIX CIIEPMIEB, CIIEPMATI, CIIep-
MAaTOLNT U CIIepMaTOTOHMEB COOTBETCTBEHHO.

OBraHasus § OCYLIECTBIANACH METOZOM 3(QUPHOI
HapkoTusauuy yepes 10-11 cyT nocne ux yganenus ot J,
T.e. Ha 18-11 cyT GepemeHHOCTH. Y GepeMeHHBIX ¢ IOf-
CUMTBIBAIN KONMMYECTBO JKENTBHIX Tel OepeMeHHOCTU B
SAVYHMUKAX, YVMCIO XKVBBIX M MOTMOMINX S9MOPUOHOB, KOJIN-
YeCTBO MeCT UMIUIaHTauun. [lajee pacCYMThIBAIIN:

- wunpexc mogosutoctu (peprunvroctu) & (adpdexTns-
HOCTD CKPeLIMBAHIS) = YUCTIO IIOKPBITHIX (bepeMeHHBIX)
Q [ancno capuBaeMbix 9, %;

- 0011yI0 9MOpUOHAIbHYI0 cMepTHOCTD = (B — A)/BX100 %;

- IIpeAVMIUIAHTAlVIOHHYIO SMOPUOHAIBHYIO CMEPTHOCTD =
[B - (A+B)]/B x 100 % or B;

- HOCTI/IMH}IaHTaHI/IOHHyIO 3M6PI/IOHaHbHyIO CMEPTHOCTD =
B/(A+B) x 100 %,

rfie: A — 4MCII0 KMBBIX, b — 4Mc/Io MepTBBIX 9MOPUOHOB,

A+Db - 4mcno MecT MMITAaHTALUK, B — 4MC/IO JKeNThIX Ter

6epemenHOCTI. CpefiHee YICIO SKENTHIX TeNl BAPbUPOBATIO

oT 14 go 18 mpu OTCYTCTBUM CTAaTUCTUYECKM 3HAYMMBIX

pasInumil MeX/y CpaBHMUBaeMbIMIU 3KCIIEPUMEHTa/IbHbI-

MU TPYIIIaMMI.

PaccuntsiBamu o6lee cpefHee YMUCIO 3MOPUOHOB,
KOJIMYECTBO XKMBBIX U HOTMOIMINX 3MOPMOHOB Ha CIapim-
Baembix J, @ u Ha 6epemennyo . VupyuuposaHHas
IIOCTUMIIJIAaHTAIIMIOHHAA CMepTHOCTb KakK HpOL[eHT TOMU-
HAaHTHBIX jeTanbHbIx MyTauuit ([JJIM) paccumrana co-
rmacHo ¢popMyJie, IpUBEIeHHOM B mybomuKauusx [34, 35]:

JJIM = [(IIT Ir ) /100 -IIT 1%100%,

OIIBIT - KOHTPO}IB KOHTPO/'H)
rge: III' - mocTuMmIaHTalMoHHas Tubenp, T.e. % aMOpK-
OHOB, HperaTI/IBHII/IX paBBI/ITI/Ie II0C/I€ VIMIUIAHTA VN,
KOHTpO/Ib — MHTAKTHbIE KUBOTHBIE. [[OCTOBEPHOCTD Ha-
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Tabnuya 1

OM6pHOHaTbHAA CMEPTHOCTD IIOTOMCTBA ) MbllIeii pu o6nyyenun B fose 3 Ip
(cpemuss apupMeTHyecKast + cpeJHeKBapaTHIeCKast MOTPEUIHOCTD CPegHeit)

OMOproHanbHas CMEPTHOCTD | DKCIepYMeHTaNbHAs TPYIIa Cpox o6enefobanius noce obnyuenis, cyt
0-7 8-14 15-21 22-29 36-43 77-84
Obmras buokonTponb 18+4 - - - - 23%2
310p 33+4 46+3 55+3 61+6 71413 4147
3Tp + BK 29+3 36+39 53+4 60+6 7345 28+39
JlouMIUTaHTalIOHHAS broxonTponn 14+4 - - - - 20+3
3Tp 11+3 24+3 31+4 4246 65+14 23+3
3Tp +0,1 mr BK 1543 13427 2243V 4248 65+6 2043
[TocTummnIaHTaOHHAS buokonTponb 4+1 - - - - 3+1
3Tp 24+5 3043 37+4 34+10 24+17 2549
3Tp + BK 15434 24+3 38+4 23+6 2148 7+1°)

[pumevanue: Pasmrans ¢ koHTporeM foctosepust ¥ 9 — mpu p = 0,04 u 0,02 (xpurepuit Bukokcona-Manna—Yurau); *» " - mpu p = 0,01 u 0,05
(xputepun Crbrofienta 1 Buskokcona-Manna—Yuruu); ¢ — ipu p = 0,05 u 0,02 (kpurepun Crbiofienta u Bunkokcona-Manuna-Yurun). Jlocto-
BEpPHOCTD pasymmunit Mexay rpynmamu 3 Ip u 3 [p+BK 1o coBokymHOCTHI OKa3aTenest aMOproHanbHoit cMepTHOCTH p = 0,05 (KpuTepuit 3HaKOB Z)

6/1I0/faeMbIX PasIMIMil OLjeHeHa C MCIOMb30BAHNEM KPI-
tepreB CrblofieHTa, Bunkokcona-Manna-YutHn, X Ban-
mep-Bappmena, tecra Illeqmmura-Bombdeitns, kpurepus
3HaKoB Z [36, 37].

PesynbraTsl 1 06CyxeHne

IIpn onenke Bo3MOXHOCTM Koppeknun BK panua-
L[MOHHO-MHIYLIMPOBAaHHBIX HapYILIeHMII CIlepMaTOreHe3a
MBIIIEl BbIABIEHBl CTATMCTUYECKV 3HAuMMble Pajyo3a-
mutHble 3pdektsr BK. Cycrnensus kapoTuHoMaa BBOJY-
mach < Mblleit lepopanbHo 3oH0M TI0 0,1 Mr BK: 3a 19
u 4 4 f10, 4epes 4 u 24 4 nocne o6myyenus. O6myuenue 3
MbIIen B fose 1,5 Ip o cpaBHEHMIO C MHTAaKTHBIMU JKMI-
BOTHBIMJ CTAQTUCTMYECK! 3HAYMMO He IIOBJIMSIO Ha 00-
[yI0, 1O- ¥ HOCTUMIUIAHTALMOHHYIO IMOeb MX MOTOM-
CTBa, OLIEHEHHYIO IIPY CIIApUBAHNUM Yepes 77—-84 CyT mocrue
panuanOHHOTO BO3JEICTBIUA.

O6nyuenue & mpiuteit B ose 3 Ip (tabn. 1) o6ycmo-
BIJIO yBe/deHe 00111elt 9MOPMOHANTbHO CMEPTHOCTY MX
MOTOMCTBA IPY OIUIOfOTBOPEHNI MHTAKTHBIX § cIepMa-
TO30MAaMM, OOTyYeHHbIMIU Ha CTAfiMV 3PENbIX CIepMueB
(cmapmBanme yepes 0-7 cyT mocie obmydenus) ¢ 18 mo
33 %, 0Oy4eHHBIMM Ha CTa/juM CllepMaTOTOHMeB (crapu-
BaHIe depe3 77-84 cyt nocne obnydenus) ¢ 23 mo 41 %.
BK pocrosepHo (p = 0,04 n 0,02) cHmxan o611y sm6puo-
Ha/IbHYI0 CMEPTHOCTD IIOTOMCTBA 06Ty 9€HHBIX () TIPU CT1a-
puBaHymM 4epes 8—14 u 77-84 cyT mocne paguanyiOHHOTO
BO3MeNiCTBUS ¢ 46 mo 36 n ¢ 41 10 28 % COOTBETCTBEHHO
(tabm. 1). Hocrosepro (p = 0,01 u 0,05) camkanace BK no-
VMIUIAaHTAIIOHHAs. 9MOpPUOHA/IbHAS CMEPTHOCTD IIOTOM-
CTBa 06/TY4EHHBIX () IPM MX CIAPMBAHMY C UHTAKTHBIMU
yepe3 8-14 (mospgHme crepmaruibl) u 15-21 cyt (paHuune
CIIepMATHU/IBI) [IOCIIE PA/IUALIIOHHOTO BO3ECTBIS C 24 10
13 1 ¢ 31 710 22 % cOOTBETCTBEHHO. YMeHbIIanach (p = 0,05
u 0,02) ¥ MOCTUMIUTAaHTALMOHHAsI 9MOPUOHAIbHAS CMEPT-
HOCTb OTOMCTBA OG/TY4éHHBIX § TIPY CIIApMBAHNUK Yepe3
0-7 m 77-84 cyr mocie pafiualiiOHHOTO BO3JENCTBUA B
nose 3 Ip ¢ 24 o 15 u ¢ 25 1o 7 % cOOTBETCTBEHHO.

Yepes 0-7 cyT mocie obnydeHns HeITMHEHBIX KPBIC
J B mose 5 Ip (puc. 1 u abn. 2) camkerns spdeKTUBHO-
CTM CKpPEIIMBAHUSA MO OTHOIIEHNIO K BO3PAaCTHOMY 6M0-

JIOTMYECKOMY KOHTPOJII0 U CTEPUIN3AINY ) He BbIABIIe-
HO. Yncno sMOpMOHOB Ha CIapuBaeMOro OOTy4eHHOTO
a3, CIIADEHHYIO U 6epeMeHHy}0 9 CHM3MIOCHh Ha 9-15 %,
KUBBIX — Ha ~40 %. BK nossonmmn ysenmumsaTh nao0Bu-
TOCTB 061y4éHHBIX § Ha 6-20 %. KonudecTso morn6umx
3MOPMOHOB TIpu 06mydeHuu & BO3pocio B 4-5,5 pasa.
BK cumsun atot mokasatensb ¢ 400-550 go 300-500 % ot
OMOKOHTPO/IsA. Pasmn4ns COBOKYIHOCTI 9MOPIMOHAIBHBIX
[OKasaresell [IOfOBUTOCTY MEX/Y OOMTyIEéHHBIMM U 3a-
myméHHpIMK BK >xuBoTHBIMU focTOBepHBI Ipu p = 0,02
(xputepnii 3HaKoB Z). O61mast, fo- M HOCTYMIUIAHTAL[OH-
Hasi 9MOPYMOHA/IbHAS CMEPTHOCTD IIOTOMCTBA 0OTy4EHHBIX
4 YBEMMYMIACh € 27 1o 62, ¢ 22 no 34 u ¢ 5 1o 41 % coort-
BeTCTBEHHO. VIHAyLMpoBaHHAsA IOCTMMIUIAHTALMOHHAA
CMEPTHOCTb IOoTOMCTBa cocTtaBuna 38 %. BK mossomun
CHUBUTD OOIIYI0, 10-, TIOCT- ¥ MHAYIIMPOBAaHHYIO HOCTUM-
IJIAHTAlIOHHYI0 CMEPTHOCTD Ha 11-21 %.

[pu criapuBanum o6NTyYeHHBIX ) ¢ MHTAKTHBIMM &
yepes 13-20 cyT mocne pafMalMIOHHOTO BO3JEVICTBUA B
nose 5 Ip (puc. 2, Tabm. 2) ycraHoBeHa 33 %-cTepunnsa-
uysA 3 B rpyiie wiane6o. 9PpQeKTMBHOCTD CKpelBaHIA
J' B 06Iy4EHHOM KOHTpOJIE ¥ TPYIIIIE I1a1e60, 10 CPaBHe-
HUIO C MHTAKTHBIMY >KMBOTHBIMI CHU3UIACH 710 81 1 69 %.
BK no3Bom1 yBennduTb 9¢pHeKTUBHOCTD CKpeIBaHUA
1o 87-106 %. Yncno sMOPHOHOB Ha CHApUBAEMOro O0/Iy-
YEHHOTO (J, CTIAPEHHYI0 U GepeMeHHy0 § CHUSMIOCH [0
62-92 %, >xuBBIX — 10 41-64 %. BK yBenmmnumBan miogosu-
TOCTb O6Hy‘{éHHbIX & Ha 7-45 %. KommyecTBo morm6mmx
3MOPMOHOB npu 06TydeHnu & Bo3pocyo B 3—4 pasa, BK He
MIOB/IMAJL Ha 3TOT ITOKa3aTesnb. JJOCTOBEPHOCTDb Pas3nmyui
COBOKYITHOCTH 9MOPUOHA/IbHBIX TI0Ka3aTeseil IVIOfJOBUTO-
CTV MeXJy o6nydéHHbIMY U 3aumyiéHHbiMu BK sxnBoT-
HbIMU focturaet p = 0,01 (xpurepuit 3HakoB Z). Ob6uias,
[10-, HOCTUMIUIAHTAIIIOHHAS SMOPUOHAIbHASI CMEPTHOCTD
IOTOMCTBA o6nyqéHHbe a yBeIM4nIach ¢ 24 no 49 n 42,
c16 1027 u 18, ¢ 10 mo 30 1 34 % COOTBETCTBEHHO, a MH-
OyLVpoBaHHasA MOCTUMIIIAHTAIMOHHAsA CMEPTHOCTDb IIO-
tomctBa — 22 u 29 %. BK cumsnun o6y, 5o-, mocT- u
VHAYIVPOBaHHYIO NOCTUMMIUIAHTALIMOHHYIO CMEPTHOCTD
Ha 11-21 %.

[pu crapuBauuy OOTYIEHHBIX § C MHTAKTHBIMU
Q uepes 28-35 cyrt mocie obnydeHus B gose 5 Ip BbIAB-
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Puc. 1. [I100BUTOCTD HeNIMHEHBIX KPbIC ¢ ipu 06mydenny B ose 5 Ip (cnepmun). Tlo ocu opauHaT — % OT GUOKOHTPOIAL.
JJOCTOBEpHOCTD pa3IMy4nii COBOKYIIHOCTH IOKa3aTeneil MeXay 06my4€éHHbpIMM 11 3ammiéHHbpMu BK sxmnBoTHbIMY p = 0,02 (KxpuTepumit
3HAKOB Z.)

nena 17 u 20 %-crepwmsanus ¢ B rpynmax miane6o u
5 Ip+1 mr BK. 9¢ddextuBHOCTS CKpemmBanus < B rpyIe
1ane6o 1o CPaBHEHMIO C MHTAKTHBIMMU XVIBOTHBIMY CHIY-
3mnachk 10 71 %. BK mosBonm yBenmnuntb 3¢hHeKTMBHOCTD
ckpenyBanust 0 87-106 %. Unco aMOp1MOHOB Ha criapu-
BaeMoro 0Gmy4eHHOro ¢, CIapeHHyI U GepeMeHHYH ¢
CHU3UIOCH 10 90-92 %, XuBbIX — 10 36-37 %. B rpymnme
mrane6o — mo 64-91 u 22-31 % coorBercrBeHHo. BK He
YBE/IMYUII ITIOOBUTOCTD 06y 9éHHbIX () . KonmndecTso mo-
ru6umx sM6pnoHOB Ipu 06my4eHn 3 BO3poOCio B 7 pas,
npudem BK He moBmusin Ha 3TOT mokasaresns. Ob1asi, fo-,
MOCTUMMIUIAHTAI[MOHHAsA 9MOpPUOHAIbHASL CMEPTHOCTD
IOTOMCTBA 06/Ty4EHHBIX ) yBenmanuch ¢ 28 1o 73 n 78, ¢
19 10 28 u 34, ¢ 8 5o 61 u 73 % cooTBeTCTBEHHO (TA0OMI. 2).
VnpyuypoBaHHas NOCTUMIIAHTALMOHHAsA CMEPTHOCTb
notoMcTBa coctasuna 57 u 71 %. BK He mosnusn Ha 06-

8

L[YIO, IO-, IIOCT- ¥ MHAYLMPOBAHHYIO IMOCTUMIIIAHTALIV-
OHHYIO CMepPTHOCTb. bonee Toro, mia posel 10 mr BK po-
VIMIITAHTAIIIOHHAA CMEPTHOCTb ITOTOMCTBA BO3POCTA C
28 mo 46 %.

100 %-nas crepwmsanus & depes 41-48 cyrt nocne
o6myueHus B ffose 5 Ip He M03BOMMIIA OLIEHNUTD 3P PEKTUB-
HOCTDb CKpeLVBaHNA, IIOLOBUTOCTb U 9MOPMOHA/IbHYIO
CMepTHOCTb X noToMcTBa. [Ipn Hasnauenun BK B xomm-
yecTBe 0,1 mayu 10 Mr TeHeHI s CHYDKEHUSA CTEPUINSYIO-
IIeTO [eVICTBYUSA 0OTydeHNs cocTaBuIa 17 %, MOBBILIEHNS
3¢ deKTUBHOCTY CKpelyBaHus — 6 %.

Yepes 0-7 cyT m0Cie 0Oy IeHsT HEMMHEHBIX KPbIC &
B o3e 3 Ip (puc. 3, Tabn. 3) a¢dexTMBHOCTD X CKpeLIn-
BaHI 10 OTHOIIEHNN K OMOKOHTPOIIIO CHU3MIAch co 100
1o 70 %. BK B xkonnuectBe 10 MI I03BOJINI BOCCTAHOBUTD
eé o 100 %. ITmonoBUTOCTD 06TYUYeHHBIX &, oleHeHHas



MennimHcKast pagyuorIoryis 1 pafialionHas 6esomacHocTb. 2018. Tom 63. Ne 4

Paguanuonnas 6uonorns

Tabnuya 2
OM6pHoHaTbHAA CMEPTHOCTD IIOTOMCTBA ) KPBIC IIpK 061y4ennn B mose 5 Ip
(cpemusia apudmeTndeckas + cpegHEKBaIPATHIECKAS IOTPEUTHOCTD CPeETHEN)
OnnofgoTBopeHne 5T 5 Ip + BK, mr
criepMaro3ongami, 06- OMOpuoHaIbHAS CMEPTHOCTD broxoHTpONID 5Ip P J(;
JIy4€HHBIMU Ha CTAUU [nanebo 0.1 1 10
3pernbIx criepmMueB Obmas 27+4 62+4* 59+5* 55+3 41+5° 57+3
JlouMITaHTalIOHHAs 22+4 34+6* 3616 26+4 17442 36+5
TlocTuMmaHTalMOHHAS 52 41+6* 32+7* 38+6 304 32+4
MHay1mMpoBaHHAs MOCTUMITIAHTALMOHHAS - 38+7 29+7 3446 2614 28+4
Crniepmarnp Obmas 24+5 49+7 42+8 47+6 4144 4345
(44+5)
JouMITaHTaLIIOHHAS 16+2 27+6* 16+5 24+7 1145 22+4
(14+4)?
ITocTuMnIaHTaIMOHHAS 10+3 30+5% 3449 28+6 33+5 26+4
(33+6)
VnpynypoBaHHas NOCTUMITIAHTAIIIOHHAS - 2245 29+10 21+6 2616 18+5
(26+6)
Crnepmarouur Obias 28+6 73+5* 78+5* 81+4 68+5 80+4
(77+6)
JouMIITaHTalIMOHHAS 19+6 28+7 34+10 36+7 25+4 46+7
(3319)
TTocTuMmanTanmoHHast 8+2 61+6* 73+6 58+7 6216 6217
(66+7)
VInpynyupoBaHHas NOCTUMITAHTAIIVIOHHAA - 5716 716 54+8 58+8 58+8
(63+8)
CriepMaTOroHMIt Ob6mas 30+7 - - 100 - 91
(71)
JlouMIUTaHTaLIMOHHAS 20+7 - - 920 - 19
(59)
TloctuMnnaHTanMOHHAS 14+4 - - 100 - 50
(29)
VupynypoBaHHas NOCTUMIIAHTALIOHHAS - - - 100 - 42
(17)

[Ipumeyanue: *— pasanaust ¢ GUOKOHTPOIEM 1 ? — C 0OTYIEHHBIM KOHTPOJIEM IOCTOBEPHBL. B ckoOKax — Mukpob6uonorndecknii BK

1o o6ueMy 4nciny sMOpUOHOB Ha 06Ty4eHHOro ), CIia-
peHHyIO0 1 GepeMeHHYI0 { 110 CPaBHEHMIO C OMOKOHTPO-
j1eM, cHu3mmach co 100 go 53-69, >xuBbIX — 10 45-67 % co-
oTBeTcTBeHHO. bK yBemmunn e€ na 23-31 %.

KonmmyecTBo morn6mmx sMOpMOHOB Ipy 061ydeHnn
d Bospocno Ha 20-60 %. O6nyyenue & yBemmuuno o6-
Hyl0, [O- M IOCTUMIUIAHTALVIOHHYI0 9MOpPMOHA/IbHYIO
CMEPTHOCTb X IMOTOMCTBA 26 1o 49, c 22 no 41 u ¢ 5 fo
13 % coorBercTBeHHO. BK cHM3mI 06y sM6proHanp-
HYI0 CMEPTHOCTD € 49 110 39 %, JOMMIITTAaHTAlIIOHHYIO TU-
6enb — ¢ 41 no 27 %.

Ilpu criapuBaHuM OOTYYeHHBIX ) C MHTAKTHBIMU
yepes 13-20 cyT mocie pafMalIOHHOTO BO3JENICTBUA B
nose 3 Ip (puc. 3, Tabn. 3) ycraHosneHa 20 %-Has CTepu-
msamyst 3. DPPEKTMBHOCTD CKpeLMBaHUs CHUSWIACH
co 100 o 82 %. BK nmpegoTBpaTui cTepuansanyio 1 Hop-
Mam30Ban 3QQPeKTUBHOCTb CKpelMBaHNA OOTydeHHDIX
d. VIX IIOKOBUTOCTD, OLlEHEHHAs MO OOLIEMY YUCTY M-
GPMOHOB Ha OOTYYEHHOTO (), CIIAPEHHYI0 U GepeMEeHHYIO
Q@ 1o cpaBHeHMIO ¢ GMOKOHTpOIEM CHM3MIACh co 100 xo
80-92, xuBbIX - 10 67-73 %. bK yBenmuuun e€ va 5-10 %.
KomuectBo morm6mmx sMOpuOHOB 1pu obnydeHun O
BOo3pocno B 2,3-2,8 pasa. BK cHu3ni 3TOT mokasarens ¢
230-280 mo 220-230 % ot 6mokonTpomsa. Obmas n mo-
CTUMMIUIAHTAIVOHHAsl SMOpPUOHAIbHASL CMEPTHOCTD I10-
ToMCTBa (, 06My4éHHBIX B fo3e 3 Ip, mo cpaBHeHMIO C
61OKOHTPOIEM BO3POC/Ia COOTBETCTBEHHO, ¢ 24 710 41 u
¢ 10 0 25 %. BK cHusnun nocr- u MHAYLMPOBAHHYIO I10-
CTUMIDIAaHTALOHHYIO r116erb ¢ 25 10 20 % 1 ¢ 17 5o 12 %.

JJocToBepHOCTb pasnMuuii COBOKYIIHOCTM IIOKa3aTeseit
9MOPMOHATBHOI CMEPTHOCTHU MEXIY 0OMTyIEHHBIMU 1 3a-
muiménasiMu BK skuBoTHBIME cocTaBua p = 0,01 (kpu-
Tepuil 3HAKOB Z).

[pu criapuBanuu OOMYYEHHBIX ) ¢ MHTAKTHBIMM
4epes 28-35 cyT nocie obnydeHus B gose 3 Ip (tabm. 3)
CHIDKEeHUS 9P PEKTUBHOCTY CKPEIUBAHUSA M IUIOJOBM-
TOCTM (), OLEHEHHOI 10 06uIeMy YMCTy SMOPMOHOB Ha
criapuBaeMbix 3, @ 1 Ha GepeMeHHYI0 § He HaOTIONAIOCh.
Yucno XUBBIX 9MOPUMOHOB — CHIDKAIOCh co 100 mo 63—
70 %. KonmnyectBo mormbmmux — Bo3pactano B 4,6-5 pas.
O6nyuenue & yBenmdamno o6uyro, f0- U TOCTUMIUIAHTA-
LMOHHYIO 3MOPUOHAIBHYI0 CMEPTHOCTD ¢ 28 1o 58, ¢ 19
1o 23 u ¢ 8 1o 39 % cooTBeTCTBEHHO. VIHAyIMpOBaHHas
IMOCTUMIUIAHTAIIOHHAsA CMEPTHOCTb cocTaBuna 34 %
(tabnm. 3). Jlede6no-mpodmmaktudecknx addexkros BK
PV OIUIOKOTBOPEHNN MHTAKTHBIX ¢ CIEPMATO30MIaMI,
00Ty4éHHBIMI Ha CTA[UJ CIIEPMATOLIUT, He BBISIB/IEHO.

ITpu olieHKe COCTOSIHVS PENpONYKTUBHON (YHKIUN
' HeNMHeHBIX KPbIC, 00My4éHHBIX B fi03e 3 Ip, uepes
41-48 cyt (tabn. 3) KOMUYECTBO CTEPUIBHBIX ) HOCTUT-
10 40 %. IPPeKTMBHOCTD CKpelyBanusa ¢ MO CpaBHe-
HMIO C OMOKOHTpO/IeM yMeHblIIach co 100 mo 35 %.
[I1ogoBUTOCTS (J, OLlEHEHHAS 11O O0LIEMY YMCITY IMOPH-
OHOB U TI0 KOJIMYECTBY XMBBIX 9MOPUOHOB Ha CllapuBae-
MbIX J, @ 1 6epemennyio @, cHusmmack co 100 go 11-36 %
u 10 7-20 %. BK 103Bo/m yBenmuuuTh ob1jee KOMn4ecTBO
U 9MCTIO KUBBIX 9MOPIOHOB y GepeMeHHbIX CaMOoK ¢ 36 10
55 1 ¢ 20 o 50 %. O6mas sMOproHaIbHAS CMEPTHOCTD
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Ha camua Ha 6epemeHHyto camky Ha camky
Puc. 2. IInomoBUTOCTD HENMHEHBIX KPbIC I3 pu obmydeHun B gose 5 Ip (ciepmarupsr). ITo ocnt oppuHat — % 0T 6MOKOHTPOIA.
JloCTOBEPHOCTD pas3/nynii COBOKYIIHOCTI [TOKa3aTeNeil MeXAy 00myaéHupiMu 1 3aumiméHusivu BK skuBotabiME p = 0,01 (kpuTepnit
3HAKOB Z.)

Tabnuya 3
OM6puOHaTbHAA CMEPTHOCTD IIOTOMCTBA ) KPbIC IIpK 06my4ennn B mose 3 Ip
(cpemuss apupmernyeckas + CpeTHEKBaIPaTUIECKast IIOTPENIHOCTD CPeIHENl)

OHHOHOTBOP.eﬂme CHIEPMATOSOMAAMM, OMO6proHanbHAs CMEPTHOCTD bnoxonTponn 3Ip 3Ip+
00/Iy4EHHBIMU HA CTAJUU 10 mr BK
3pensIx criepmies Oburas 26+4 49+9* 39+7
JlouMIUTaHTALlMOHHAS 22+4 41+£9* 2746
ITocTuMIITaHTALIMOHHAS 5+2 13+5 1745
VHpgynnpoBaHHas MOCTUMIUIATAIIOHHAS - 8+6 13+5
Crepmarup, O6mmas 24+5 41+3* 39+5
JlouMITaHTAallOHHAS 1642 16+4 19+4
[TocTUMITTAaHTALIMOHHAS 10£3 25+4 20+3
VHAYyIMpOBaHHAS NOCTUMIUIATAIIIOHHAS - 17+4 12+4
Crniepmarount O6mmasn 28+6 58+5* 53+6
[loMMIUIaHTAlIOHHAS 19+6 23+4 21+8
[TocTUMITIAaHTALIMOHHAS 8+2 39+7* 40+6
VIngynupoBaHHas MOCTUMIUIATAIMIOHHAS - 34+7 35+6
CriepMaToroHuit O6mas 30+7 81+6* 56+27
JTlouMIyTaHTaMOHHAS 20+7 69+12* 42+34
ITocTuMITaHTAIMOHHAS 1444 23+12 26+25
VugynupoBaHHas MOCTUMIIATAIMIOHHAS - 10+14 14+29
[pumevanne: * - pasnmudnst ¢ 61OKOHTPOJIEM JOCTOBEPHBI
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Puc. 3. [IIOROBUTOCTD HENMMHENHBIX KpbIc ¢ ipy HasHadeHun BK (o 10 Mr) u o6mydenuu B nose 3 Ip. ITo ocu opguHar - % ot
OMOKOHTPOISA. [IOCTOBEPHOCTD Pas3NINyNil COBOKYITHOCTU SMOPUOHA/IbHBIX TOKa3aTe/Ielt INIOFOBUTOCTI MEKIY 00Ty I€HHBIMIL 1
sameHHbIMY BK sxnBoTHBIME p = 0,01 (xpuTepns 3HAKOM Z)

IIOTOMCTBA O6Hy‘IeHHbIX 4 Bospocna ¢ 30 mo 81, go- u
MOCTUMIUTAaHTalMOHHaA Tibensb — ¢ 20 1o 69 %, u ¢ 14 g0
23 %. VInpynupoBaHHass NOCTUMIIAaHTAI[MOHHAs CMEpPT-
HOCTb cocTaBmaa 10 %. BK mo3Bomiin cHU3UTh 061LIyI0 U
TOMMIITAHTALMIOHHYI0 CMEPTHOCTBD ¢ 81 110 56 % m ¢ 69 fo
42 % COOTBETCTBEHHO.

3aknoueHune

ViznoxeHHble (aKThl CBUETENBCTBYIOT O IepCIIeK-
TUBHOCTY MCIIOJIb30BAHMA KPaTKOCPOYHOIO Ha3HA4eHM:A
[-xapoTuHa C 1Ie/IbI0 KOPPEKINI PafUAl[IOHHBIX IIOpaXe-
HIII TOHAJ, B IPYIIAxX pycKa BO3/IeICTBIA MOHU3UPYIOLe-
ro 00/1y4eHns 1 BKIIOYeHNA -KapOTIHA B CXeMy MefliKa-
MEHTO3HOII IPO(MIAKTUKM OCTPDIX Ty4eBbIX OPaXKEeHMIT
CIiepMaToreHesa.

ABTOp BBIp@XaeT MCKPEHHIOI IPU3HATeTbHOCTD
JLA. VinbuHy 3a KOHCTPYKTMBHbIE KOHCYIbTALMU IIPU

HOATOTOBKE HACTOsIIEN NyOaMKanuyu u  Orarogaput
A.B. 3apaiickoro, A.K. Kabanosy n T.A. Vnpuny 3a yua-
CTHE B ITPOBENEHNN IKCIIEPUMEHTA/IbHBIX I/ICCJIe,IIOBaHI/If;I.
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Abstract

Purpose: Experimental evaluation of B-carotene correction of radiation induced by single acute y-irradiation of spermatogenesis
disorders in male (&) F, CBAxC97BI mice and non-linear rats with short-term carotenoid prescription.

Material and methods: Single external gamma irradiation &' was performed at the IGUR facility (**’Cs, dose rate 0.029 Gy/s).
The B-carotene suspension was administered & orally 19 and 4 hours before, 4 and 24 hours after irradiation. The damage and
effectiveness of protection of spermatogenesis of irradiated &' were judged by the state of their reproductive function.

Results: The effects of correction of the short-term prescription of -carotene radiation-induced by a single acute external gam-
ma irradiation at doses of 3 and 5 Gy of spermatogenesis disorders in mice and rats at stages of mature spermatozoa, spermatids and
spermatogonium have been established.

B-carotene in & mice reduced total embryonic mortality in 8-14 and 77-84 days after irradiation at a dose of 3 Gy from 46 to 36
and from 41 to 28 %, preimplantation - after 8-14 and 15-21 days - from 24 up to 13 and from 31 to 22 %, postimplantation - after
0-7 and 77-84 days - from 24 to 15 and from 25 to 7 %. In & rats 0-7 days after irradiation at a dose of 5 Gy B-carotene reduced
total, pre-, post- and induced postimplantation embryonic mortality from 62 to 41, from 34 to 17, from 41 to 30 and from 38 to 26 %,
respectively. After 13-20 days — preimplantation mortality from 27 to 11 %. At the stage of spermatozoa after irradiation at a dose of
3 Gy increased the breeding efficiency from 70 to 100 %, fecundity — by 23-31 %; reduced total and preimplantation mortality from
49 to 39 % and from 41 to 27 %, respectively. At the stage of spermatids —sterilization was prevented and the efficiency of breeding
was normalized, reduced post- and induced postimplantation mortality from 25 to 20 and from 17 to 12 %, respectively. The thera-
peutic and prophylactic effects of -carotene at the spermatocyte stage are not revealed. In the spermatogonium stage, the carotenoid
increased the total number and number of live embryos in pregnant female (?) from 36 to 55 and from 20 to 50 %, reduced total and
pre-implantation mortality from 81 to 56 and from 69 to 42 %, respectively.

Conclusions: The prospects of 3-carotene use for correction of gonadal radiation injuries in the risk groups of exposure to ion-
izing radiation and the inclusion of -carotene in the scheme of drug prevention of acute radiation injuries of spermatogenesis are

shown.

Key words: external acute y-irradiation, spermatogenesis, 3-carotene, short-term prescription, mice, rats

REFERENCES

1. Pisarenko SS. State of male reproductive function of humans and
mammals in the zone of radioactive contamination: Based on
the materials of the Kaluga region. Diss. Doct. Biol. Sci.; 2003.
250 p. Russian.

2. Mamina VP, Tregubenko IP. Effect of gamma irradiation and mer-
camine on spermatozoa of mice. Radiobiology. 1973;13(4):630-
3. Russian.

3. Pomerantseva MD, Wilkina GA. The effect of cystamine on the
yield of dominant lethal mutations and reciprocal translocations
in the reproductive cells of mice exposed to gamma irradiation
in different doses. Genetics. 1974;10(7):55-61. Russian.

4. Lepekhin NP. Anti-radiation effectiveness of mexamine and gas
hypoxia at different stages of spermatogenesis in Wistar rats.
Conf. «Topical Issues of Radiation Hygiene»; 1987 Oct 15-16;
Obninsk. Moscow; 1987. p. 68-9. Russian.

5. Pomerantseva MD, Ramaia LK, Vasin MV, Antipov VV. The effect
of indralin on genetic disorders induced by radiation in mice.
Genetics. 2003;39(9):1293-6. Russian.

6. Pomerantseva MD, Ramaia LK, Vasin MV, Antipov VV. The ra-
dioprotective effect of indralin against genetic disorders in mice.
Medico-biological Problems of Anti-Radiation and Anti-Chem-
ical Protection. St. Petersburg; 2004. p. 255-6. Russian.

7. Palyga GE, Ladoga TS, Lepekhin NP, Shakhdinarov LV. Anti-ray
protection of embryonic cells and fetus of Wistar rats at low dos-
es of radiation exposure. Conf. Topical Issues of Radiation Hy-
giene; 1987 Oct 15-16; Obninsk. Moscow; 1987. p. 86-7. Russian.

8. Seifter E, Rettura G, Padawer J, et al. Mobibility and training
reduction by supplemental vitamin A or beta-carotene in CBA
mice given total-body gamma-radiation. ] Natl Cancer Inst.
1984;73(5):1167-77.

9. Vilenchik MM, Gigoshvili TI, Kuzin AM, et al. The radioprotec-
tive action of natural carotene-containing preparations: a study
of carotinilum on white rats. Radiobiology. 1988;28(4):542-4.
Russian.

10. Belyaev IK, Zhorova ES, Zhuravlev VE, et al. Radioprotective
and antitumor effects of domestic beta-carotene substances. Ab-
stracts IV All-Union Conference Chemistry, Pharmacology and
Mechanisms of Action of Non-Radiopaedics; 1990 Oct 23-25;
Moscow; 1990. p. 8-10. Russian.

11. Kazaryan RV, Kudinova SP, Belyaev IK, et al. Prospects for creat-
ing food products with radioprotective properties. Proceedings
of a scientific conference with international participation. Nutri-
tion: Health and Disease; 1990 Nov 20-22; Moscow; 1990. p. 82.
Russian.

12. Lemberg VK, Rogacheva SA, Luzanov VM, et al. The effect of
enriching the diet of CBA mice with synthetic B-carotene on
their survival in y-irradiation. Radiobiology. 1990;30(6):843-4.
Russian.

13. Belyaev IK, Zhuravlev VF, Stepanov SV, Zaraisky AV. Radiopro-
tective effectiveness of carotinil with external and internal acute
irradiation. Radiobiology. 1992;32(1):121-5. Russian.

14. Belyaev IK, Kazaryan RV, Zaraisky AV. Prospects for the use of
beta-carotene-enriched foods in the prevention and therapy of
radiation injuries. Nutrition issues. 1992;(2):58-61. Russian.

15. Belyaev IK, Zaraisky AV, Lemberg VK, Vakulova LA. Modi-
fication of the resistance of the organism to acute ionizing ef-
fects by synthetic p-carotene. Questions of medical chemistry.
1992;38(6):39-42. Russian.

16. Kalistratova VS, Belyaev IK, Nisimov PG. Prevention of long-
term consequences caused by incorporated radionuclides, with
the help of vitamins, their synthetic derivatives and provitamins.
Second International Symposium Food and health: Biologically
Active Food Additives. Moscow. 1996 Apr 25-27; 1996. p. 57-9.
Russian.

17. Kalistratova VS, Belyaev IK, Zhorova ES, et al. Prophylaxis of
radiation and chemical carcinogenesis with the help of vitamin
A and its precursor beta-carotene (Expert and clinical research).
Medical Radiology and Radiation Safety. 2015;60(3):65-78. Rus-
sian.

13



Radiation Biology

MenuniacKas pagyuoorys 1 paguaionHas 6esonacHocTb. 2018. Tom 63. Ne 4

18. Puchkov SM, Korytny VS. Radiation damage and its modifi-
cation. Materials of the 2nd School-Seminar on Radiobiology.
Perm. 1981. Moscow: Mir; 1983. p. 83-6. Russian.

19. Britton G. Biochemistry of Natural Pigments. Moscow; 1986.
Russian.

20. Zhestyanikov VD. Actual questions of radiobiology. Inf. bull.
scientific council of the USSR Academy of Sciences on the Prob-
lems of Radiobiology. 1986;(2):5-8. Russian.

21. Sergeev AV. Creation of therapeutic and prophylactic agents
based on carotenoids. Quest Med Chemistry. 1992;38(6):4-5.
Russian.

22. Belikov VG. Pharmaceutical chemistry. Moscow: MEDpress-
inform; 2007. 624 p. Russian.

23. Pozdnyakov VD. Modern ideas about the role of vitamin A in
the development of spermatogenic cells in mammals. Advances
in Modern Biology. 1985;100(2):287-301. Russian.

24. Belyaev IK, Zaraisky AV, Vakulova LA, et al. A means of prevent-
ing radiation damage to gonads. State Committee for Inventions
and Discoveries of the USSR. Priority reference No. 511704/3694
of 1988 Apr 25 and No. 4443955/14 of 1988 June 20; 1988. 10 p.
Russian.

25. Belyaev IK, Zaraisky AV, Vakulova LA. Prospects of beta-car-
otene prevention of radiation damage to gonads. I All-Union
Radiobiological Congress; 1989 Aug 21-27; Moscow. Pushchino;
1989. p. 689-90. Russian.

26. Belyaev IK, Zaraisky AV, Vakulova LA, et al. Prevention of
B-carotene radiation damage *°Sr gonad. Problems of rationing
of ionizing radiation under the influence of modifying factors.
Moscow; 1991. p. 151-9. Russian.

27. Mamina VP, Zhigalsky OA. Influence of beta-carotene on the
state of spermatogenic epithelium and the yield of dominant
lethal mutations under the experimental action of hexavalent
chromium. Hygiene and Sanitation. 2016;(7):682-5. Russian.

14

28. Muravieva IA, Kovalskaya GI. Physicochemical properties and
biologically active substances of the preparation “Carotene mi-
crobiological in oil”. Pharmacy. 1988;(3):32-5. Russian.

29. Loskutova ZF. Vivarium. Moscow; 1980. 94 p. Russian.

30. Vakulova LA, Zhidkova TA, Samokhvalov GI, Khristoforov VL.
Method for obtaining beta-carotene. Russian Federation patent
RF 2032667. 1995. Russian.

31. Kazaryan RV. Research of the process and development of
technology for refining oil solutions of carotene with the aim of
improving their quality. Author’s abstract. PhD Tech. Krasnodar;
1978. 29 p. Russian.

32. Ruzen-Range E. Spermatogenesis in animals. Moscow: Mir;
1980. Russian.

33. Fazilov UT. Comparative study of genetic radiosensitivity of
germ cells of male mice in pre- and postnatal periods. PhD Biol.
Moscow; 1985. 138 p.

34. Kudritskaya OYu. Dynamics of DLM yield in mice under the
influence of tritium. Radiobiology. 1980;(20):881-5. Russian.

35. Ionizing radiation: sources and biological effects. UNSCEAR.
Dokl. 1982. Vol. 2. UN, New York; 1982. p. 90-91. Russian.

36. Maleta YuS, Tarasov VV. Mathematical methods of statistical
analysis in biology and medicine. Moscow; 1981. 176 p. Russian.

37. Maleta YuS, Tarasov VV. Nonparametric methods of statistical
analysis in biology and medicine. Moscow; 1982. 178 p. Russian.

For citation: Belyaev IK, Samoylov AS. Protection of Spermato-
genesis with B-Carotene in Radiation Exposure. Message 1:
Single Acute External y-Irradiation. Short-Term Application of
Carothynoid. Medical Radiology and Radiation Safety. 2018;63(4):5-
14. Russian.

DOI: 10.12737/article_5b83ae4ad13770.01262087



MepuuuHCKas pauo/oryst U pagualyoHHas 6esonacHocTs. 2018. Tom 63. Ne 4. C. 15-21

DOI: 10.12737/article_5b83b0430902¢8.35861647
T.B. Asusosal, E.B. Bparun!, H. Xamaga?, M.B. bannukosa'

OIIEHKA PUCKA 3ABOJIEBAEMOCTH CTAPYECKOV KATAPAKTOJ B KOTOPTE PABOTHUKOB
IPENIIPUATUA ATOMHON IIPOMBINIUVIEHHOCTMU I10 «MASIK»
1. FO>xHO-Ypanbckuit nHCTUTYT 6nodusukiu, Poccus, Yenabunckas o6mactp, Osepck. E-mail: clinic@subi.su

2. Hay4Ho-uccnefoBaTenbckas 1abopaTopys AfepHbIX TeXHOIOI NI, IleHTpanbHBIl UCCIe0BaTeIbCKIUIT MHCTUTYT
3JIeKTPO3HEPreTIYeCKOil IPOMBIIIIEHHOCTH, nonns, Tokno

Paguaunonnas MeguiuHa

T.B. AsusoBa — 3aM. IMPEKTOpa II0 HayKe, 3aB. KIMHUYIECKM OTHeNIOM, K.M.H., wieH MKP3, unen HKJJAP OOH;
E.B. Bparus - m.H.c.; H. Xamaga - H.c., gokTop ¢punocodun, yieH MKP3; M.B. banHukoBa — M.H.C.

Pedepar

[Tenpb: OueHUTD PUCK 3a00/IeBaeMOCTI CTAPYECKOIl KaTapaKTOoil B KOTOpTe pabOTHUKOB TIPEAIPUATIA AaTOMHOI ITPOMBIIIIEH-
HOCTH, HOABEPIIINXCs PO eCCHOHATBHOMY O0MTYYeHIIO, C Y4eTOM HepaAnalIOHHbIX (GaKTOpPOB.

Marepuan u mertonsl: 3a60/1eBaeMOCTb CTAPYECKOil KaTapaKToil (Hasee, KarapakTa) mM3ydeHa B Koropre paborHmkos I10
«Masik», BIepBble HAHATHIX HAa OffH VX OCHOBHBIX 3aBOJIOB (PeaKTOPHI, PAAUOXMMUYECKUI U [UTyTOHMEBBIII 3aBOJbI) B IEPUOL
1948-1982 rr. (22377 4ern.). Bce pabOTHUKY M3y4aeMOil KOTOPTHI HOJBEPraIich IPOdecCHOHaTbHOMY IPOJIOHIYPOBAHHOMY BHEIII -
HeMy raMMa- 1/JMIu HeIITPOHHOMY oOmydeHnio. B ncciefoBanum MCIO/Ib30BAHBI JaHHbBIE 110 MOIVIONIEHHBIM [J03aM BHEIIHEro 1
HEITPOHHOTO OOTy4eHNUA U3 [O3UMETPUIeCKoll cucTeMbl paborHukos 110 «Mask» 2008 . OrHocurenpHblil puck (OP) n n36wr-
TOYHBII OTHOCUTEIBHBIN PUCK Ha efuHMIY f03bl (JIOP/Ip) paccunmTaHbl Ha OCHOBE KPUTEpMA MaKCUMaTbHOTO MPaBJOIOf06ms ¢
nomotpio moxynst AMFIT nporpammuoro o6ecnedenns EPICURE.

Pesynprarhl: B nsyyaemoit koropre paboTHUKOB BepudULUpPoBaHO 4159 cmydyaeB KaTapaKTbl B TedeHMe 482217 yenoBeKo-eT
Habmiozienyst. Hanbobliee 4ic/io crydaeB KaTapaKThl BIIEPBbIe YCTAHOB/IEHO B BO3PACTHOI Ipyiie 61-70 jieT KaK y My>XUIH, TaK 1
Y JKEHIIVH; CPeJHMIL BO3PACT HA MOMEHT YCTAaHOB/IEHM:I IMarHo3a coctasui 63,1 + 0,15 ner n 64,8 + 0,19 ner coorsercTsenHo. OP
3a00/1eBaeMOCTI KaTapaKTON ObIT CTATUCTUYECKM 3HAYMMBIM BO BCEX JJ030BBIX KaTErOPUAX 110 CPABHEHMIO C pedepeHc-KaTeropueit
(mosa 0-0,25 Ip), yBenmumBancs c BO3pacTaHyeM 03bI BHEITHETO raMMa-00/Iy4eHns 1 6bIT Hanbonee BLICOKUM B TPYIIIIe pabOTHM-
KOB, [IO[IBEPTIINXCS BHEIIHEMY raMMa-00/1ydeHnio B fose 6onee 2,0 Ip (1,61 mpu 95 % [IV1: 1,41-1,83). O6Hapy»KeHa CTaTUCTIIECKU
3HaYMMasi IMHelHasA 3aBUCUMOCTD 3a00/1eBaeMOCTY KaTapaKToll OT CyMMAapHOII J03bl BHElLIIHero raMma-o6omydenust; VIOP/Ip = 0,28
(95 % OMU: 0,20, 0,37). OneHKa picKa He3HAYUTEIbHO BapbUpOBasa IIPU BKIIOUEHUN JOIIOTHUTEIbHBIX TOIMPABOK HA PasINYHbIe
HepafiialioHHble GaKTOpbI (CTATyC KypeHWs U YIOTpeO/IeH st alKOTO/Is, MHAEKC KypeHNs, apTepuabHas TUIIePTeH3Ms, NHIEKC
MacChl Te/Ia, Ha/ly4ye yCTAaHOB/IEHHOTO [IIarHo3a «MMOIINS BBICOKOII CTelleH!»). BBefieHne IIOIpaBKIL Ha 03y HEITPOHHOTO 00Ty-
4eHMs MPUBOAUIIO K CYlleCTBeHHOMY yBenndennio VIOP/Ip BHelrHero raMmma-o6mydeHns Ay 3aboneBaeMocTy Karapakroit (0,31
pu 95 % JIV1: 0,22, 0,40). He o6napysxero mopudukarym VIOP/Ip BHelnHero 06mydeHus /i 3a60/1eBaeMOCTH KaTapaKTolt OT IOJa
U TOCTUTHYTOTO BO3pacTa PabOTHIKOB.

BriBogpl: Prick 3a60eBaeMOCTH CTapuecKOil KaTapaKToli B KOTOpTe pabOTHUKOB, MIOABEPTIINXCA PO ecCUOHaIBHOMY IPO-
JIOHTYIPOBAHHOMY OO/TyYeHMIO, CTATUCTUYECKI 3HAIMMO 3aBJCETT OT JO3bI BHEIIHETO 00Ty IeHNsI.

KrroueBsre cmoBa: puck, 3a60ne6aemocmy, cmapueckas kamapakma, éHeuiHee ooyqenue, nepconan I10 «Masx», nponoreupo-
samHoe 067yueHue
Iocrynmna: 28.04.2017. IIpunara x nevatn: 14.06.2018

Beenmenue Llenb HacTOAIIETO MCCIEOBAHMA — OlleHKa PMCKa 3a-
60/1eBaeMOCTH CTAPYECKOI KaTapaKTOll B KOropTe paboT-
HUKOB MpeIpuATUA aTOMHOI IpoMblnuieHHocTH IIO
«Masik», TopBeprmuxcs npodeccuoHaJIbHOMY IIPOJIOH-
TMPOBAaHHOMY OOJIyUeHMIO, C YIETOM HepajualiMiOHHBIX

dhakTopos.

VI3BecTHO, YTO MOHM3MPYIOLee U3NTy4YeHNe OKasblBa-
€T B/IMSAHNE Ha paSBI/ITI/Ie HOMyTHeHI/IH B XpyCTaHI/IKe T1a-
3a, TIOCTEIIEHHO IPUBOJAS K PasBUTUIO KaTapakTsl [1-5].
JJo HemaBHero BpeMeHM KaTapaKTa pacCMaTpUBanach Kak
TKaHEeBOIl pPafiMalMOHHO-NHAYLVPOBaHHBIN 3G eKT, At
KOTOPOTO CYIIECTBYET [IO30BBI IIOPOT, 3aBUCALIUI OT
MoIHOCTY 0671ydeHuss (ocTpoe, (PpaKIMOHNPOBAHHOE,
xponndeckoe) [3]. lo3oBble OpOry pasBUTUS KaTaPaKThI
Hep]/IOI[I/I‘-IeCKI/I HepeCManI/IBaHI/I Ha OCHOBaHUN HOCTyH-
HBIX HayuHbIX 3HaHWIT [4]. [Tocnequmnit mepecmotp ObIT B
2011 r., korga MKP3 B ITy6nuxanuu 118 o TKaHEBBIM pe-
AKIMSAM CHU3W/IA TO30BbII MIOPOT /ISl PA3BUTHUS KaTapak-
I ¢ 5,0 Ip st octporo obnyyenust un > 8,0 Ip anst ppax-
LVIOHMPOBAHHOTO U IPOJIOHTMPOBAHHOIO OOTydYeHUs [0
0,5 Ip He3aBUCHMO OT MOIJHOCTH HO3bI 00mydeHus [5]. B
toxe Bpems B [lyonukannn 118 MKP3 [5] noguepkuyTo,
YTO OLIEHKV PMCKA U [JO30BBIE IIOPOTM PAa3BUTHUS KaTapak-

Marepuan u METOABI

Hacrosmee uccnegoBanue ABIAETCA PETPOCIEKTUB-
HBIM KOTOPTHBIM MCCIIefoBaHMeM. VI3ydaemas Koropra —
pabOTHMKM TIPOM3BOACTBeHHOro obObemunenus (I10)
«Mask» - upeHTM(UIMPOBaHA Ha OCHOBE IOPOOHBIX
npodecCHOHANbHBIX MapIIPYTOB HO3MMETPUYECKO CU-
cTembl paboTHNKOB «[ICPM-2008». B n3y4aemyio KoropTy
BK/IIOYEHBI Bce paOOTHMKM, BIIEpPBble HAHATHIEC HA OIVH U3
OCHOBHBIX 3aBOJIOB (peaKTOpBI, PaiMOXUMMUYECKIIL, TITy-
TOHMEBBIIT) B Iepuoy 1948-1982 rr. (22377 pabOTHUKOB;
25,4 % - >KeHIIMHBI), He3aBUCUMO OT I10JIa, BO3pAcTa, Ha-
LVIOHA/IbHOI IIPYHAJIeKHOCTH, IIPOJO/KUTENLHOCTH pa-

THI IV XPOHMYIECKOM OOTyYEHNUN UMEIOT CYIeCTBEHHYIO
HeOIIpeJie/leHHOCTD. [1039TOMy MccefoBanms pucka 3abo-
JIEBAEMOCTY KaTapaKTOll C LIeIbI0 YTOYHEHNUS 3aBUCHMO-
¢t 103a-3¢dexT, M 0COOEHHO NP IPOIOHTUPOBAHHOM
0067y IeHN, SB/IAIOTCS AKTYaTbHbIMU I OYeHb BaXKHBIMM
st obecriedeHNs pafiualiioHHO 6e3omacHocTH [4, 6].

6OTBI 1 JIp. XapaKTePUCTHK.

ITepnon HabmIOEHNS 32 KOTOPTOI HAYMHAICS OT AAThI
HaliMa Ha ONMH M3 OCHOBHBIX 3aBONOB U IIPOOJDKANICS
IO TIepBOTO M3 CIEAYIOIUX COOBITUIL: JAaThl YCTaHOBIIE-
Hus 3abomeBaHMst; AaThl cMepTy; 31 gexabpst 2008 r. mys
JKUBBIX PabOTHIKOB, IPOXXMBaoIMX B I. O3epcke (pesn-

15



Papmnanmonnas meguipmHa

MenuniacKas pagyuoorys 1 paguaionHas 6esonacHocTb. 2018. Tom 63. Ne 4

[EHTBI); [JATBl «IOC/IeHE)l MEJVIIMHCKON MHPOPMAII»
I pe3UIEeHTOB C HeM3BeCTHBIM >KM3HEHHBIM CTaTycOM
U 1 pabOTHMKOB, BblexaBIINX 13 I. O3epcka Ha Jipyroe
MOCTOSIHHO@ MECTO YXUTEeIbCTBO (MUrpaHThl). OCHOBHBIE
XapaKTepPUCTUKY M3y4aeMOil KOTOPTbI pabOTHUKOB IIpef-
CTaBJIeHBI B Ta0/. 1-6.

Bornee monosuHbI (55 %) pabOTHUKOB M3ydaeMoil KO-
ropTbl Obin BriepBble HaHATHI Ha I10 «Masik» B mepBoe
mecATuneTNEe ero feATenbHocT. CpegHMil BO3pacT Ha
MOMEHT HaliMa (+ CTaHfjapTHasl HOTPEIIHOCTD) Y MY>K4MH
coctasui 24 + 0,06 ner, y »xeHuH - 27 + 0,11 n1eT; cpen-

HUIT BO3PACT Ha KOHeL] Iepuosia HaOMoAeHNA ¥ MY>KINH
6b11 46 + 0,14 neT, y xeHmyH — 52 + 0,24 neT, a cpefHsisL
HPOJO/DKUTE/IBHOCTh PabOTbl Ha OCHOBHBIX 3aBOJAX —
15+ 0,11 ner u 14 + 0,16 €T COOTBETCTBEHHO.

JKusHeHHBIT cTaTyc K KOHIY Iepuopia HaOmoneHns
6b1T M3BecTEH i 95 % WIEHOB KOTOPTHI, M3 KOTOPBIX
53,5 % ymepnn, a 46,5 % — XMBBI.

Bce cmyyam KaTapakTbl 3aKOZMPOBAaHBI B COOTBET-
cTBue ¢ MexpyHaponHoit knaccudukanyert 6onesHei 9

nepecmorpa (MKB-9) [7].

Tabnuua 1
PacnpeneneHue paGOTHUKOB M3y4aeMoii KOTOPThI B 3aBUCHMOCTH OT BO3pacTa Ha MOMeHT HaiimMa Ha I1O «Masak»
Bospact na MmomeHT HaliMa, 71eT Myicomrin Kestipst Oa ona
’ Yucno % Yucno % Yucrno %
<20 5215 32,9 714 13,8 5929 28,2
20-24 5595 35,2 1840 35,5 7435 35,3
25-29 2464 15,5 1013 19,6 3477 16,5
30-34 1030 6,5 571 11,0 1601 7,6
35-39 752 4,7 555 10,7 1307 6,2
Crapre 40 827 52 484 9,4 1311 6,2
Bcero 15883 100 5177 100 21060 100
Tabnuya 2
PacnipenenneHuie pabOTHUKOB M3y4aeMOIl KOTOPTHI B 3aBUCUMOCTH OT BO3PAaCTa HA MOMEHT
YCTaHOB/IEHVISI IMATHO3a KaTapaKThI
BOSpaCT Ha MOMEHT YCTAaHOBJIEHNA TM1aTrHO34, JIET MY)K‘{MH])I )KCHH.H/IH])I O6a nona
> Yucmo % Yucmo % Yucmo %
<40 11 0,5 11 0,7 22 0,5
41-50 172 6,7 53 33 225 54
51-60 608 23,7 292 18,3 900 21,6
61-70 1338 52,2 869 54,4 2207 53,1
Crapre 70 434 16,9 371 23,3 805 19,4
Bcero 2563 100 1596 100 4159 100
Tabnuya 3
PacnpepeneHue paGOTHIUKOB N3y4aeMOil KOTOPTHI B 3aBUCIMOCTH OT BO3PAacTa Ha KOHeI[ IeproJa HaGmogeH s
BOSPaCT Ha KOHeEL Iepuopa Ha6}II())1€HI/I}I JIeT MY)K'-II/IH])I >K€HH.H/[HI)I O6a nona
’ Yncno % Yucno % Yucno %
<40 6492 40,9 1548 29,9 8040 38,2
41-50 2043 12,9 436 8,4 2479 11,8
51-60 3301 20,8 979 18,9 4280 20,3
61-70 3134 19,7 1488 28,8 4622 21,9
Crapre 70 913 5,7 726 14,0 1639 7,8
Bcero 15883 100 5177 100 21060 100
Tabnuya 4
Pacnpenerrenne paGoTHIKOB M3y4aeMOll KOTOPTHI B 3aBUCHMOCTH OT IPOXO/DKUTeNbHOCTH paboTsl Ha ITO «Masik»
IIpoO/DKUTENBHOCTD PAGOTHI, JIeT Mysicasor 2Keruprpt O6a nona
’ Yucno % Yncno % Yucno %
<1 1082 6,8 283 5,5 1365 6,5
1-10 7836 49,3 2613 50,5 10449 49,6
bornee 10 6965 43,9 2281 44,0 9246 43,9
Bcero 15883 100 5177 100 21060 100
Tabnuya 5
Pacnpenerrene paGOTHIKOB M3y4aeMOil KOTOPTHI B 3aBUCHMOCTH OT CYMMAapPHOIL JO3bI BHELITHETO
ramMma-o01yJeHns
Ilo3a BHeIIHETO raMMa—0671yquMﬂ My KunHBbI JKeHmmub1 O6a nona
Ha opranusm, Ip Yucno % Yucmo % Ywucmo %
<0,25 8291 52,2 3077 59,5 11368 54,0
0,25-0,5 2551 16,0 637 12,3 3188 15,1
0,5-1,0 2140 13,5 633 12,2 2773 13,2
>1,0 2901 18,3 830 16,0 3731 17,7
Bcero 15883 100 5177 100 21060 100
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Tabnuua 6
Pacnipenenenuie pabOTHUKOB M3y4aeMoOIl KOTOPTHI B 3aBUCUMOCTH OT CYMMAapPHOI1 503bI HEITPOHHOIO 00TyYeHN
Tlosa sefirpontoro o6nyser, p My K4MHBI JKeHumHbI O6a moma
Ywucno % Ywucmo % Ywucmo %

<0,001 2054 61,4 408 71,7 2462 62,9
0,001-0,005 1106 33,1 126 22,1 1232 31,5
>0,005 185 55 35 6,2 220 5,6
Bcero 3345 100 569 100 3914 100

Ha ocHOBe MefyKO-T03MMeTPUYeCKOl 6a3bl TaHHBIX
«Kmmuuka» [8] B n3ydaemoil koropre pabOTHMKOB Obln
neHTQUIVMPOBAHBl BCE 3apPErUCTPYPOBAHHBIE CIydan
karapakTbl (kog MKB-9: 366.0-366.9) HesaBucUMO OT
[IPUYMHBI €€ BOSHUKHOBeHU: — 5222 cay4as (Tab. 7).

Crapueckas karapakra (ko MKB-9: 366.1) cocraBuia
94,4 % OT BCEX Cy4aeB KaTapaKThl.

B HacTos11IeM MCCTIeOBaHNY OBUT IPOBEIEH JOIOMTHN-
Te/IbHbIN KOHTPOJIb KadecTBa (BepuuKalmsa) Bcex cayda-
eB cTapyeckoit karapakTsl (4930 ciydaes). VcTouHnKaMu
MERUIMHCKOI MHOpMALU AJ1s1 BepudUKALVN SBISIICH
apXUBHBIE I TEKyIUe MeAMIIMHCKIE KapThl, @ TAK)XXe UCTO-
pun 60mesun. OCHOBHBIMY JVIATHOCTUYECKVMU KPUTEPU-
SAIMM IS BepU UKL CTy4aeB KaTapaKThl SBJISUINCE: XKa-
71065I (CHVKEHE OCTPOTDI 3peHNs, AUIUIONVIS, Me/IbKaHue
«MYILIEeK» Ileper; Ila3aMi), Ha/In4ye PasandHbIX 1o Gopme
¥ JIOKQ/IM3aLMY IOMYTHEHMII B XPYCTA/NKe, PErUCTPUPY-
eMBIX IIPU OCMOTPe I7Ia3 C IOMOLIbI0 PA3TIMIHBIX METORUK
(ocMOTp B MpOXOpsAIieM CBeTe U mpu OOKOBOM OCBellle-
HIUU, OCMOTP B CBeTe IIe/leBOJ jaMIibl). [IpuHMManuch
BO BHIMaHMe IIOKa3aTely BHYTPUITIA3HOTO JjaBJIeHMUS,
Ha/IM4Mie XPOHUYECKON IaTOJIOTMM OpraHa 3peHMs, Ipef-
HIeCTBYIOLIMEe 3a00/IeBaHMIO TPAaBMbI M XMPYprudeckue
BMenraTenbcTBa. CrieflyeT OTMETUTD, YTO OCMOTp Bpada-
odTranmbpMoIora u 06cIefoBaHme I1asa ObUIM eXXEeTOTHBIMU
U 00sI3aTe/IbHBIMM BO BpPeMsI €XETOZHBIX MEIMUI[MHCKUX
ocMoTpoB paboTHUKOB ITO «Mask».

B nrore, B usy4aeMoit Koropte pabOTHIKOB OBIIO TIOJ-
TBep>KeHO 4159 (84,4 %) cydaeB CTapueCKOil KaTapaKThl
(mayee IO TEKCTY «KaTapaKTa»), KOTOPbIE BKIIOYEHBI B Ha-
CToslIee MCCIeTOBaHNeE.

B mccmemoBaHMM MCIONb30BAHBI [AHHBIE IO IIO-
[JIOIIEHHBIM [I03aM BHELIHEro raMma- 1M HENTPOHHOTO
U3Ty4eHNsI [JO3MMETPUYECKONl CUCTeMbl pPabOTHUKOB
«Masika»-2008 1. (ICPM-2008) [9]. B «ICPM-2008» mo-
CTYIIHBI IIOITIOLIEHHBIE JO3bI /I 18 OpraHoB, HO, K COXa-
JIEHNIO, OTCYTCTBYeT [03a Ha XPYCTAIMK I/1a3a, IIO9TOMY
B HACTOALIEM JCCIeOBaHMY ObIIM JCIIO/Ib30BaHbI 3Ha-
YeHMs VHAMBUJYa/IbHOI IOIJIOIEHHON 03bI BHEIIHEro
U3/y4eHnsA B rOJIOBHOM Mo3re. CpefHsAs CyMMapHas II0-

IJIOLIeHHAs 1032 BHEIITHETO TaMMa-U3JTyYeHUs y MY>KUMH
cocrasuna 0,540 + 0,061 Ip, y >xenmun - 0,46 + 0,01 Ip, a
CpefHsisi CyMMapHasi IIOI/IOIeHHasI 1032 HEeITPOHHOTO 13-
Jy4eHMs B To1oBHOM Mosre — 2,00 + 0,01 u 2,00 + 0,02 mIp
COOTBETCTBEHHO.

B HacrosiIeM MCCIe[OBaHNM MERUIMHCKOe 00yde-
HIle He YYUTBIBAJIOCh, T.K. JO3BI MEJULIMHCKOrO 00yde-
HSA B M3y4aeMort koropte padoTHukos I1O «Mask» 6piin
CYILLeCTBEHHO HIDKe (Ha HEeCKOIbKO MOPSAIKOB), YeM O3B
IpodeccuoHaNbHOTO 00TyYeH .

CraTucTuYecKnit aHamM3 BK/IIOYAN OLIEHKY OTHO-
curenbHoro pucka (OP) mast xareropmit M3 ORHOI WIN
HECKO/IbKIX IePeMEeHHBIX C IIOIPABKOIl Ha Apyrue Imepe-
MeHHBbIe. OP paccunThIBaICsA IO METOAY MAaKCHMMAaIbHOTO
npasgonofo6us ¢ nomouibo Moxgyna AMFIT nporpaMmbl
EPICURE [10]. 95 %-noBepuTenbHble MHTEPBAJIbI [IsI OLie-
HOK OTHOCUTE/IBHOTO PUCKA U pP-3HAYEHUs AJI MPOBEPKU
CTATUCTUYECKOI 3HAUMMOCTHU ObUIV IIOJTy4eHbI 10 KPUTe-
PUI0 MAKCUMAJIBHOTO IIPABIOION00IsL, C MCIIO/b30BAHNEM
mopynsa AMFIT.

B mpoBemeH KaTeropmanbHbBIN AaHAAU3 M aAHA/IN3
3aBUCUMOCTH [103a—3((PeKT C IIOMOIIBI0 METOMA IIyacco-
HOBCKOI1 perpeccui, ¢ ucrnonb3opanmeMm monyna AMFIT
nporpammbl  EPICURE. JI30bITOYHBII OTHOCKTENTbHBII
puck Ha egyuuny fossl (VIOP/Ip), ommcsiBancsa ¢ IOMO-
I[bIO INHETHOTO TPeH/a OT JJ03bl BHEIIHEro 00/y4eHNs ¢
IIOIIPABKOI1 (C ITIOMOIIBIO CTpaTuUKaINIL) Ha Hepafguamm-
OHHbIe (PaKTOPBI (07T, FOCTUTHYTHI Bo3pacT (<20, 20-25,
..., 80-85, >85 net), Bo3pacT Ha MOMeHT Haiima Ha I1O
«Mastk» (<20, 20-30, 30-40, >40 net), meproy PO>KAEHN
(<1910, 1910-1920, 1920-1930, 1930-1940, 1940-1950,
>1950 rox)). Kpome Toro, npoBefieHO M3yueHUe BIUSHUA
Ha MO/Ty4YeHHbIe OL[eHKI PUCKA JOIOTHUTEIbHBIX Hepaan-
AIMOHHBIX (DAKTOPOB, TAaKMX KaK apTepuajbHasl TUIIEP-
TeH3us1 (0e3 TMIepPTEH3NUl, C TUIIEPTEH3NENT, HEM3BECTHO);
nHpgekc maccol tena (VIMT; <HOpMmBI, HOpMa, >HOPMBL,
HeM3BeCTHO); Ha/IM4ye CONYTCTBYIOIMX 3aboeBaHmit
«ITIAyKOMa» WM «MUOIMS BBICOKON CTEIEeHM» [0 [jaThl
YCTQHOBJIEHNS IMAarHO3a «KaTapaKTa»; CTATyC KypeHUs U
ynorpebieHns ankorojs; MHpekc Kypenus (<10, 10-20,

Tabnuua 7
Crpykrypa 3aboneBaemoctu Karapakroii (kog 366 MKB-9) B 3aBucuMocTy ot 1osa paGoTHUKOB
3aboneBanne Komx MKB-9 My>KUMHBI JKeHmmub1 O6a nona

JleTckas, IOHOIIeCKAs U IIPeCeHM/IbHAs KaTapaKTa 366.0 60 1,9 23 1,1 83 1,6
Crapueckas KaTapakTa 366.1 2986 93,3 1944 96,2 4930 94,4
TpaBmaTnyeckasi KarapakTa 366.2 87 2,7 12 0,6 99 1,9
BropuyHas KaTapakTa IIpy [TIa3HBIX O0IE3HAX 366.3 40 1,2 29 1,4 69 1,3
KarapakTa, coyerarmomascs ¢ ApyruMu 60ojie3HsIMn 366.4 9 0,3 7 0,3 16 0,3
ITocnepyromas KaTapakTa 366.5 2 0,1 2 0,1 4 0,1
Jlpyras yTouHeHHas KaTapakTa 366.8 5 0,1 3 0,2 8 0,2
KarapakTa HeyTOUHeHHast 366.9 12 0,4 1 0,1 13 0,2
Bcero 3201 100 2021 100 5222 100
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>20 maykaxJieT) BMeCTO CTaTyca KypeHs; 032 HellTPOH-
HOro obmyueHus. Taxoke u3ydeHa MopudUKaLys paguo-
FeHHOTO pMCKa 3a00/IeBaeMOCTY KaTapaKTOil B 3aBUCU-
MOCTH OT IIOJIa ¥ ZOCTUTHYTOTO BO3pacTa pabOTHUKOB (C
OLIEHKOII TeTePOTeHHOCTH 1 JIOT-IMHETHOTO TpeHya). Bee
KPUTEPUM CTATUCTUYECKON 3HAYMMOCTH SIB/SUIUCH [JBY-
cropoHHMMIY. CTaTMCTUYECKN 3HAYMMBIMY CYMTAIN pas-
mausA npu p < 0,05.

CBepieHns 006 OTHOLIEHMM PaOOTHUKOB K KypEHUIO
YIUTBIBAIUCH 3a BeChb MEPUOJ, HAOMIOLEHNs M OLieHNBa-
JIUCD C TIOMOIIBI0 KA4eCTBEHHOTO ¥ KOIMYeCTBEHHOTO I10-
Kasaresneil. KauecTBeHHBIT TOKa3aTe/Ib IPUHIMAT 3Hade-
HYISI: HEM3BECTHO; HUKOIA He KYPWI; KOTfa-mnbo KypuL.
Huxorga He KypMBLIMM CYMTany pabOTHMKA, eClyM Ha
HPOTSKEHNM HECKOJIBKMX OIIPOCOB BO BpeMs e>KerOHBIX
006513aTe/IbHBIX MEVLIMHCKIX 00C/IeOBAHNIT OH/OHA TOBO-
PWII, 9TO HUKOI/A He KyPIJL.

CsefieHuss 06 OTHOLIEHMH PabGOTHMKOB K YIOTpe-
6/1eHMI0 AJIKOTOJIS YYMTHIBAINCH TAaKXKe 32 BeCh IEPUO,
HAO/MIOfIeHNsT ¥ OLIEHMBAINCh TOIbKO C IOMOIIBIO Kade-
CTBEHHOTO IIOKa3aTessi, KOTOPBIN IPUHUMAT 3HAYEHU:
HEM3BEeCTHO; KOIJA-TMO0 YIOTPeO/BLINIL; HUKOITA He
ymnorpe6nasiuit. Hukorna He mplOIyM cyuTamy paboT-
HIKA, eC/IU Ha TIPOTsDKEHUN HECKOIBKIIX OIIPOCOB BO Bpe-
M1 ©KEerOJHbIX 0053aTe/IbHbIX MeJULIMHCKIX 00CTeoBa-
HUIT OH/OHa TOBOPWII, YTO HUKOT/IA He L.

B HacTosIeM MCCIe[OBAaHNM IIPUHUMAINCH BO BHU-
MaHue TOJIbKO Te CTy4ay [TIAYKOMbI I MUOIIMU BBICOKOI
cTerneHu ([jajlee MUOMISI), KOTOPbIE OBIIM 3aPETUCTPUPO-
BaHbI 10 YCTAHOBJIEHVSI AMarHo3a «KaTapakTa». BeICOKyo
CTelleHb MMOINM YCTaHABIMBAIM B TeX CIydasx, KOIha
CTeleHb pedppaKIyy COCTaB/sIIA 6 1 60JIee AUOITPUIL.

PesynbraTsi 1 06Cyxenne

K KkoHLy HaOmofieHNs B M3yd4aeMOil KOropre pabot-
HuKoB 1O «Mask» 6bi10 Bepuduiposano 4159 cimyya-
€B CTapyecKoil KaTapakThl (fjajiee, KaTapakra) B TedeHMe
482217 uenoBeko-ner HabmofeHus. Pacupenenenne ciy-
4JaeB KaTapaKThl B 3aBUCUMOCTH OT II0/Ia U JOCTUTHYTOTO
BO3pacTa pabOTHMKOB IIPEICTaBIeHO B TaO. 8.

CrengyeT OTMETUTD, YTO HaMOOJbIIIee YNCIO CydaeB
KaTapaKTbl BIIEPBble YCTAaHOBJIEHO B BO3PACTHOI TIPYII-
e 61-70 yeT, HaMMeHblIee — B BO3PACTHOI TpyIIIe [0
40 net, XKaK y MY>XYlMH, TaK U y >xeHIuH. CpegHnit Bo3-
pacT Ha MOMEHT YCTAaHOB/IEHMSH [MArHO3a «CTapyecKas

¢ 100
T 90
= ® My>XUnHbl  ® XeHLWMHbI
g 30 \% u
¢ 70
~
g 60 51,92
¥ 50
>
S 40
s 3 31,5 31,42
= 19,37 17,64 20,23
) ig I Iim Iisl I
0
<0,25 <0,25-0,50 0,50-1,00 >1,00

CymmapHas 403a BHELHEero ramma-obnyyenus, lp

Puc. 1. Pacipegienienne cmy4aeB cTap4ecKoil KaTapaKThl
B 3aBVICMMOCTH OT JI03bI BHEITHEIO TaMMa-00TydeH s
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Tabnuya 8
PacnipeneneHe cry4aeB CTapyecKoil KaTapaKThI
B 3aBMCHMOCTH OT [IO/Ia ¥ JOCTUTHYTOTO BO3pacTa

HocTurnyTprit My>K4MHBI JKeHmmubr O6a ona
BO3PACT, JIeT Ywucmo % | Yucmo % | Ymcno %
<40 11 0,5 11 0,7 22 0,5
41-50 172 6,7 53 3,3 225 5,4
51-60 608 23,7 292 18,3 900 21,6
61-70 1338 | 52,2 869 54,4 | 2207 | 53,1
> 70 434 16,9 371 23,3 805 19,4
Bcero 2563 100 1596 100 4159 100

KaTapakTa» y MYXX4MH cocraBun 63,10 = 0,15 jmert, y
>keHIMH — 64,80 £ 0,19 nerT.

Pacripenenenne ciydaeB KaTapaKTbl B 3aBUCHMOCTU
oT CyMMapHOi{ IO3bl BHEHIHETO raMMa—o6)1yqum{ mpen-
CTaBJIEHO B puc. 1 u 2.

PesynbraThl KareropuanbHoro anammsa OP 3abonesa-
eMOCTM KaTapaKTOil B 3aBMCUMMOCTY OT CyMMapHOII [JO3bl
BHEIIIHET0 raMMa-00/IydeH s IIPeACTaB/IeHbl B Ta0I. 9.

OP 3a6071eBaeMOCTH KaTapaKTOM ObII CTATUCTUIECKN
3HaYVIMbIM BO BCE€X JO3O0BDBIX KATErOpUAX IIO0 CPaBHEHNIO
¢ pedepenc-kareropueit (gosa 0-0,25 Ip). Ouenka pucka
3a0071eBaeMOCTY KaTapaKTOll yBe/IM4YMBa/Iach C yBelnde-
HIIEM JJ03bl BHEIITHETO raMMa-o0/1ydeHns, 1 Hauboree Bbl-
cokum OP 3a60eBaeMOCTy KaTapaKTolt ObII B IPYILIIE pa-
GOTHUKOB, IIOJBEPIIUINXCs BHEIIHEMY raMMa-00Iy4eHI0
B fo3e 6oree 2,0 Ip (1,61; 95 % IV: 1,41-1,83).

C 1cnonp3oBaHueM TMHETHO MOfeI, ObUI IPOBefeH
aHa/IN3 3aBMCUMOCTI PUCKa 3260/IeBaeMOCTH KaTapaKToi
OT [J03BI BHEILIIHETO raMMa-00/Iy4eH s, Pe3y/IbTaTbl KOTO-
poro mpeypcTaBieHsl B Taon. 10.

O6Hapy>keHa CTaTUCTUYIECKN 3HAUMMast JIVHelHas 3a-
BUCUMOCTb 3a00/1eBaeMOCTI KaTapaKTOIl OT CyMMapHOI
03Bl BHeNIHero ramma-o6mydennus; VIOP/Ip cocrasun
0,28 (95 % OM: 0,20-0,37), Tabn. 7 u puc. 3.

BxroueHne B cTpaTuUKannio JOIOTHUTEIbHbIX 110-
IPaBOK Ha CTaTyC KypeHMs ¥ YHOTpeOIeHNUs aIKorosst
IIPaKTUYeCKN He 0Ka3bIBa/IO BIMAHNA Ha IOTy4YeHHBI pe-
synbrar. IOP/Ip BHenHero o6mydeHns a1 3a0oneBaeMo-
CTU KaTapaKTOl He3HAYUTEIbHO CHVDKAICA IpU BBeJeHUN
IIONIPaBOK Ha apTepMaIbHYIO TUIIEPTEH3MIO0, MHIEKC MacChl
Tella U MHMIEKC KYpeHMs, B TO BpeMs KakK IIpY BBeJeHUU
TOTIOIHUTEIbHBIX IOIPABOK Ha HalIM4lMe YCTaHOBIEHHBIX
[MATHO30B «IJIAYKOMa» UM «MUOINS BBICOKON CTeIeHM»
OlleHKa pMCKa IPAaKTUYeCKM He M3MeHAIach. BpesmeHue
HOIIPaBKM Ha [J03y HEeJITPOHHOTO OOIydYeHMA IPUBOJVIIO
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Puc. 2. Pactipefienienne ciny4aeB CTap4ecKOil KaTapaKThl
B 3aBVICYMOCTH OT JI03bI HEITPOHHOTO 0OIyYeHMsA



MennimHcKast pagyuorIoryis 1 pafialionHas 6esomacHocTb. 2018. Tom 63. Ne 4

Pagmnanmonnas meguiinaa

Tabnuua 9

OtHocutenbHbIi puck (OP) 3a6oneBaeMOCTH CTapueCKOIl KATAPaKTOIl B 3aBUCHMOCTI OT CyMMapHOJ J03bI
BHEIITHET0 TaMMa-00TyYeHns

Jmanason cymMapHOI 1036l BHell- | CpefiHssA CyMMapHas 1032 BHEIIHero | YenmoBexo-Tofbl City4an KarapakTet OP (95 % JT)
Hero ramma-o6myyenus, Ip ramma-o6nyyenus, Ip HaO/OIeHVIA

(0-0,25) 0,08 255036,0 1631 1
[0,25-0,50) 0,36 69097,1 702 1,23 (1,11-1,35)
[0,50-0,75) 0,62 35678,2 365 1,13 (1,00-1,28)
[0,75-1,00) 0,87 25915,0 321 1,38 (1,21-1,57)
[1,00-1,25) 1,12 18191,8 224 1,43 (1,23-1,66)
[1,25-1,50) 1,37 15147,2 217 1,57 (1,34-1,83)
[1,50-2,00) 1,73 20066,3 296 1,59 (1,39-1,83)
>2,00 2,67 25498,0 387 1,61 (1,41-1,83)

Tabnuya 10 K YBEMYEHUIO OLIEHKN pYCKa 3a00/IeBaeMOCTH KaTapak-

Pesynprarhl aHa/MM3a M30BITOYHOTO OTHOCUTETTBHOTO
pucKa 3a00/1eBaeMOCTH CTap4YeCKOil KaTapaKToil
B 3aBMICUMOCTH OT {O3bI BHEIIHETO TaMMa-00/TyYeH s

Onenka VIOP/Ip

Bup anannsa (95 % JTVA)

OcHOBHOI aHanus, nar-nepuop 0 et 0,28 (0,20-0,37)

OCHOBHOJ1 aHa/N3 C NONPABKOII Ha CTaTyc Ky- [ 0,29 (0,20-0,38)

penns u ankoros (mar-nepuop 0 yet)

Jlo6aBreHne B cTpaTH(UKALIIO FOIOTHUTEBHBIX (PaKTOPOB
(mar-niepuop 0 set)

AprepuanibHasi TUIIePTEH3US 0,26 (0,18-0,35)

VIHpgeKc Macchl Tena 0,24 (0,17-0,33)

[maykoma 0,29 (0,21-0,38)

Muonus 0,28 (0,21-0,37)

VIHpieKc KypeHus 0,26 (0,18-0,35)

CyMMapHas IOI7IoeHHas Jjo3a HeliTponHoro | 0,31 (0,22-0,40)

M3NY4YEHUA B TOJIOBHOM MOS3TE

AHanus B 3aBUCUMOCTH OT nof1a paboTHMKOB (nar-nepuop 0 siet)

My>KIMHBI 0,23 (0,15-0,34)
JKenuyuer 0,40 (0,24-0,59)
TecT Ha TeTEPOreHHOCTD MEXTY MYXUMHAMY 1 p=0,09
JKEHIMHAMM

AHanu3 B 3aBUCUMOCTY OT JOCTUTHYTOTO BO3PAacTa pabOTHIKOB
(mar-tiepmop 0 yet)

<40 net 0,5 (n/a - 7,98)
40-49 net 0,54 (0,16-1,24)
50-59 net 0,22 (0,08-0,42)
60-69 net 0,26 (0,16-0,38)
>70 et 0,35 (0,17-0,59)
TecT Ha reTepoOreHHOCTb MEX/y TPYIIIaMU pa- p>0,50
6OTHMKOB Pa3JIMYHOrO JOCTUTHYTOIO BO3pacTa

Tect nHa nor-nuueitubt Tpens VIOP/Ip no po- p>0,50

CTUTHYTOMY BO3PacTy

IIpumeyanme: n/a — rpaHMIA JOBEPUTENBHOTO MHTEPBA/IA He OIpefie-
JieHa

w

‘I\)
w

2

OTHOCUTE/IbHBIN PUCK

0 0,5 1 1,5 2 2,5 3
CymmapHas go3a ramma-obnyyenus, p

Puc. 3. Puck 3a60/1eBaeMOCTI CTap4YecKoil KaTapaKToi
B 3aBJMCHMMOCTI OT CyMMapHOI1 ;O3bI BHELIIHETO FaMMa-00TydeHns

toit (MOP/Tp = 0,31; 95 % OU: 0,22-0,40). Cratuctudeckn
3HaunMblll VIOP/Ip BHelrHero o6mydenus i 3abonesa-
eMOCTH KaTapaKTOl OblI 0OHAPY>KeH KaK y MY)KUMH, TaK
U Y XKEHIIVH M3y4aeMOl KOrOpPTbl PaOOTHMKOB; OZHAKO
CTATUCTUYECKU 3HAYVMMBIX PA3/IMUINUIl MeXy HUMU He 06-
HapyxeHo (p = 0,09). VIOP/Ip BHewiHero obmydenns st
320071€BaEMOCTY KaTapaKTOil ObII CTATUCTUYECKN 3HAUM-
MBIM BO BCeX BO3PACTHBIX I'PYIIIaX, 3a UCK/IIOYEHeM pa-
60THMKOB Mosoxe 40 JIeT, HO pasnmuunst MEeX/Y BO3pacT-
HBIMJ TPyIIaMy ObUIM CTaTUCTUYECKM He3HaYMMbIMU
(p > 0,5). Puck 3abonmeBaeMOCTHU KaTapaKTO CHYDKAICS C
yBe/IM4YeHeM BO3PacTa, HO 9TOT TPeH[| OblI CTaTUCTHYe-
CKY He3HauuMbIM (p > 0,5).

Panee 6puIO mOKa3aHo, YTO 3a60IE€BAEMOCTH CTap-
YecKoil KaTapakToil B KoropTe padoTHukos I10 «Mask»,
HOJBEPTUINXCS  HIPOQECCHOHANTPHOMY IIPOIOHTMPOBAH-
HOMY OOJIyU4eHMIO, CTATUCTUYECK! 3HAYMMO 3aBJCENa OT
HEKOTOPBbIX HepafMal[iOHHBIX (PAKTOPOB: HOCTUTHYTBIN
BO3PACT, Ha/lIM4Me COMYTCTBYIOIIE) IVIa3HON IIATOIOTUNU
(rmayxoma u mMuorst) [11, 12]. B Hacrosiem nccenoBa-
HUV BBLAB/IEH ITOBBINIEHHBIN CTATUCTUYECKY 3HAYMMBIN
OP 3a6071eBaeMOCTH KaTapaKTOil BO BCEX TO30BBIX Ka-
TETOpUsAX 110 CpaBHEHUIo C pedepeHc-kareropueit (mosa
0-0,25 Ip). Ilpuyem puck 3a60€BaeMOCT KAaTapaKTOI
CTATUCTUYECKN 3HAYMMO YBEIMUYUBAICSI C YBeIMYEHUEM
03Bl BHEIIHEr0 raMMa-o0/nydeHus1, M M30bITOYHBIN OT-
HOCUTEJIbHBIN PUCK Ha eIMHUILLY JO3bl cocTaBui 1,28 mpu
95 % JIV: 1,20, 1,37 (MuHelHAs MOJEND).

Ouenxu VIOP/Ip BHelIHero 06y4yeHys, IOTyYeHHbIe
B pesy/braTe HACTOSIIErO MCCIEJOBAHMSA, XOPOIIO CO-
[JIACYIOTCSL C Pe3y/IbTaTaMM MCCIEOBAHNUIT KOTOPTHI JINII,
BBDKMBIINX IIOC/IE ATOMHOI 60MOapAnpoBKy X1MPOCHMBI
u Haracaku, B IepByI0 0depenb, C pe3ynbTaTaMit ICCTIefo-
BaHMsI KaTapaKThl B IIe/I0M, 6e3 pasjeneHns Ha TUIbL. Tak,
VOP/38 B anonckoii koropre AHS cocrasun 1,3 (95 % OV
1,1, 1,5) pnsa omepupoBaHHON KatapakTsl [13, 14] u 1,06
(95 % ONM 1,01, 1,11) pnsa 3aboeBaeMOCTY KaTapakToi
Bcex TUIOB [15]. B To>ke Bpemsi oljeHKa pucka 3aboreBa-
eMOCTH KaTapaKToll, HONydeHHasi B HACTOSIIEM MCCTIeN0-
BaHMM, ObIIA CYL[ECTBEHHO HIKE OLIEHKY PUCKA, YCTAaHOB-
JIEHHOJ B KOTOPTE IMKBUATOPOB IIOC/IEICTBUIL aBapyuy Ha
Yepuo6psuisckoit ADC (VIOP/3B = 1,6 (95 % U 1,2, 2,3)
[16] u pucka onepUpOBAHHOI KaTapaKTbl Cpely peHTre-
nosnoroB CIIIA (MOP/38 = 2,5 (95 % IM <1,0, 7,4) [17].

B o0630pe [18] 6butn mompobOHO MpencTaBiIeHbl, CH-
CTEMATV3VPOBAHBI ¥ KPUTUYECKN OL[eHEHbI BCe UCCIIeN0-
BaHMA II0 M3y4eHMIO 3a060/IeBaeMOCTU KaTapaKToil Ipu
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Pa3/IMYHBIX CLIeHapyAX 0OMy4eHnsA. ABTOPbI Cie/laiy Bbl-
BOJ] O TOM, YTO B HAacTosIllee BpeMs HaKOIUICHO HefJOCTa-
TOYHO JAHHBIX /IS TOTO, YTOOBI JaTh OfHO3HAYHBIII OTBET
OTHOCUTE/IPHO PUCKA 3a00/IeBAeMOCTH KaTapaKToll ¥ ero
3aBUCUMOCTY OT [103bl 0Onydenns. IIpoBefeHHbIe K Ha-
CTOAILIEMY BpeMeHM) UCCIeOBaHNA 10 M3YYeHNI0 3a60rte-
BAeMOCTH KaTapaKTOM CYyIIeCTBEHHO OTINYAIOTCA APYT OT
Apyra AU3alfHOM, YMCIE€HHOCTBIO M3yYaeMbIX TPYIII MU
KOTOPT, METOJAaMM YCTaHOBJEHUA NMATHO3a KaTapaKThl,
METOJaMU CTaTUCTUYECKOTO aHaM3a 1 ip. Bo MHOTMX mc-
CTIeIOBAHUAX OTCYTCTBOBA/IA TOYHAA JlaTa YCTAHOBJIEHNA
[MATHO3a M He YYUTBIBA/INCh OCHOBHBIE HEPAAMAIVIOHHbIE
(akTOpBI, CIOCOOCTBYIOMINE PA3BUTIIO KATAPAKTBL.

Kak mokasano HacTosAmee ucciegosanue, VIOP nHa
eIVHMITY TO3bI BAPbUPYeET NPV BKITIOUYEHNN B MOZENID He-
KOTOPBIX MemIalomux (akTopoB (MHAEKC KypeHUs, WH-
[leKC Macchl Tena, apTepuajbHas runepreHsus). Kpome
TOTO, BBEJICHNUE MIONIPABKY HA 103y HEITPOHHOTO 067yde-
HUSA TIPUBOAMIO K CYIIeCTBEHHOMY YBETNYIEHNUIO OIleHKN
pucKa.

Hacrosimee uccneoBanue pucka 3ab0/eBaeMOCTU
KaTapakToll B Koropre paborHmukos 1O «Masak» umeer
PAL TPEeNMYINecTB Hepen APYTUMM MCCIefOBAHVAMI, a
VMMEHHO: 0GO/blIasi YVMCIEHHOCTb KOTOPTBI, JIUTETbHBIN
MHTEpBaJ BpeMeHU HabmomeHmst (60 neT) M JOCTATOY-
Hasg CTaTMCTUYeCcKas MOILIHOCTb mccrnenoBanua. Crenmyer
0c060 IOAYEPKHYTb, YTO OCMOTP Bpada-odrambmornora
u o0cCyeoBaHNe OpraHa 3peHus ObUIM 00s3aTeIbHBIMU
MEepONPUATUAMI BO BPeMs €KeTOJHbIX MEAMIMHCKIX 00-
C/IEIOBAHUII BCeX PAOOTHMKOB M3y4aeMOil KOTOPTBI, YTO
MIO3BO/IM/IO MONTYYNUTDb IIOTHbIE M KadeCTBEHHbIE JTaHHbIE
mst anamusa. Kpome toro, s 93 % pabOTHMKOB M3yda-
eMOoiT KOropThI cobpaHa nofpobuas nadopmanyst o Hepa-
AMAIVOHHBIX Mellalomyx GakTopax, B TOM 4ducie 06 nx
KOJIYeCTBEHHBIX XapaKTePUCTHKAX.

HecmoTpst Ha TO, YTO B IOC/IEHME TOABI YMC/IO MC-
CIefOBaHMII PUCKa 3a00/IeBaeMOCTI KaTapaKTOl pacTer,
OCTAIOTCsI HEpeIIeHHBIMY NPOOIEMBI OLIEHKM pUCKa 3a-
6071eBaeMOCTH KaTapaKTol pasjMYHbIX TUIOB, 0COOEHHO
y pabOTHMKOB, IMOABEPTAIONUINXCSA MPOdeCCHOHAIBHOMY
XPOHMYECKOMY OOY4eHMI0 C Majoil MOLJHOCTBIO HO3BI.
[ToaToMy Ha CrIefyrolIeM 3Talle MCC/IeHOBAHNUS Mbl [UIAaHN-
PyeM OLIEHWUTb 3aBUCUMOCTb [j03a—3(eKT /I pasiand-
HbIX TUIIOB KaTapaKTbl C y4€TOM He€paaMallMMOHHbIX (baK-
TOPOB, VICIIO/Ib3Y Pa3/IIHbIe MOTEN PICKA.

BoiBogbl

B xoropre pabornukos IIO «Mask», BIepBble Ha-
HATBIX Ha OfMH M3 OCHOBHBIX 3aBOJIOB (peaKTOpHI, pa-
AVMOXVIMUYECKUII ¥ IUTyTOHMEBBINI 3aBOABI) B IEPUOL,
1948-1982 rr, M HOABeprumMxcs HIpodeccOHATbHOMY
IPOJIOHITMPOBAHHOMY OO/y4eHMIO, BBIAB/IEHA CTaTHCTU-
YeCKU 3HauMMas NMHeJHasA 3aBYCHMOCTD 3a00/IeBaeMOCTH
CTapyeCKoil KaTapaKTol OT CYMMAapHOI [[03bI BHEIIHETO
ramMma-o6nydenns. VIOP/Ip BHelHero raMma-o0IydeHns
1A 3a00/1eBaeMOCTM CTap4ecKOil KaTapaKTO COCTaBUII
0,28 (95 % J1: 0,20-0,37) ¢ Y4eTOM I1071a, IOCTUTHYTOrO
BO3pacTa, BO3pacTa Ha MOMEHT HaiiMa Ha NpefnpusATue,
u nepuofa poxjenus. OLeHKa pUCKa He3HAYUTENbHO Ba-
pbMpOBaa Npy BKIIOUEHUM JOMOTHUTETbHBIX MOMPABOK
Ha pas/JMyHble HepalualiOHHble (GaKTOpbl (CTaTyc Ky-
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peHus U ynorpebeHye aaKorons, MHAEKC KypeHus, ap-
TepuajibHas TUIIEPTEH3US, NHEKC MACChl Tejla, HajIMdue
YCTaHOB/IEHHOTO JMATHO3a «MUOIINS BBICOKOJ CTETIEHI»).
HanpoTnB, BBeieHMe MOIPAaBKM Ha [03y HENTPOHHOTO
00/Ty4eHVs] 3HAYUTE/IPHO YBEIUYMBAIO PUCK HA eAMHUILY
JO3BI BHEIIIHETO raMMa-00IydeHns Ay 3a00/IeBaeMOCTHU
karapakroit (VIOP/Ip = 0,31 npu 95 % JV1: 0,22, 0,40).

CIIMCOK JIMTEPATYPLI

1. Otake M., Schull WJ. A review of forty-five years study of
Hiroshima and Nagasaki atomic bomb survivors Radiation
cataract // J. Radiat. Res. 1991. Vol. 32. Suppl. P. 283-293.

2. TycokoBa A.K., Baiicoronos I.Jl. JlydeBas 60/e3Hb denoBeKa. —
M.: Megunnna. 1971. 384 c.

3. Recommendations of the International Commission on
Radiological Protection. ICRP Publication 26 // Ann. ICRP.
1977.Vol. 1. Ne 3.

4. Hamada N., Fujimichi Y. Classification of radiation effects for
dose limitation purposes: history, current situation and future
prospects // J. Radiat. Res. 2014. Vol. 55. Ne 4. P. 629-640.

5. Statement on tissue reactions/early and late effects of radiation in
normal tissues and organs - threshold doses for tissue reactions
in a radiation protection context. ICRP Publication 118 // Ann.
ICRP. 2012. Vol. 41. Ne 1/2.

6. Hamada N., Fujimichi Y., Iwasaki T. et al. Emerging issues in
radiogenic cataracts and cardiovascular disease // J. Radiat. Res.
2014. Vol. 55. Ne 5. P. 831-846.

7. ICD-9 Guidelines for Coding Diseases, Injuries and Causes of
Death/Revision 1975. — Geneva, Switzerland: WHO. 1980.

8. Asusosa T.B., Temsakos V.U, Ipuropresa E.C. n coasT. Me-
IMKO-03uMeTpryecKas 6asa manHbix «KnnmHnka» paboTHNKOB
I1O «Masik» n ux cemeit // Men. paguon. n paguan. 6esomac-
HocTb. 2009. T. 54. Ne 5. C. 26-35.

9. Khokhryakov V.V,, Khokhryakov V.E, Suslova K.G. et al. Mayak
Worker Dosimetry System 2008 (MWDS-2008): Assessment
of internal alpha-dose from measurement results of plutonium
activity in urine // Health Phys. 2013. Vol. 104. Ne 4. P. 366-378.

10.Preston D., Lubin J., Pierce D. et al. EPICURE Users Guide. -
Seattle, WA: Hirosoft. 1993.

11.Bparun E.B., Asusosa T.B., baunukosa M.B. 3a6oneBaemocTs
KaTapaKToil B KOrOpTe pabOTHMKOB, IIOABEPTIINXCS Ipodeccu-
oHanpHOMY o6nydennio // Odrampmonorys. 2016. T. 13. Ne 2. C.
115-121.

12.Bparun E.B., Asusosa T.B., Banunkosa M.B. Puck 3a6oneBae-
MOCTM CTap4yecKoll KaTapaKToll B KOrOpTe PaOOTHUKOB Ipef-
IpUATHS AaTOMHOJ IPOMBIIUIEHHOCTH // BecTHUK odTambMmo-
norvm. 2017. T. 133. Ne 2. C. 57-63.

13.Neriishi K., Nakashima E., Akahoshi M. et al. Radiation dose
and cataract surgery incidence in atomic bomb survivors, 1986-
2005 // Radiology. 2012. Vol. 265. Ne 1. P. 167-174.

14.Neriishi K., Nakashima E., Minamoto A. et al. Postoperative
cataract cases among atomic bomb survivors, radiation dose
response and threshold // Radiat. Res. 2007. Vol. 168. Ne 4.
P. 404-408.

15.Nakashima E., Neriishi K., Minamoto A. A reanalysis of atomic-
bomb cataract data, 2000-2002, a threshold analysis // Health
Phys. 2006. Vol. 90. Ne 2. P. 154-160.

16.Worgul B.V,, Kundiyev Y.I., Sergiyenko N.M. et al. Cataracts
among Chernobyl clean-up workers, implications regarding
permissible eye exposures // Radiat. Res. 2007. Vol. 167. Ne 2. P.
233-243.

17.Chodick G., Bekiroglu N., Hauptmann M. et al. Risk of cataract
after exposure to low doses of ionizing radiation: a 20-year
prospective cohort study among US radiologic technologists //
Amer. J. Epidemiol. 2008. Vol. 168. Ne 6. P. 620-631.

18.Guidance on Radiation Dose Limits for the Lens of the Eye.
NCRP Commentary No. 26. National Council on Radiation
Protection and Measurements. — Bethesda, MD: NCRP. 2016.

s putupoBanys: Asusosa T.B., bparun E.B., Xamana H., ban-
HukoBa M.B. OrjeHKa pricka 3a60/1eBaeMOCTY CTapYECKOIT KaTapak-
TOI B KOTOpTe PAOOTHMKOB MPEAIIPUSATISA ATOMHOI IIPOMBIIIIEH-
Hoctu 11O «Masik» // Mep. paguon. u papuary. 6e3onacHocTs. 2018.
T.63.Ne 4., C. 15-21.

DOI: 10.12737/article_5b83b0430902e8.35861647



Medical Radiology and Radiation Safety. 2018. Vol. 63. No. 4. P. 15-21
DOI: 10.12737/article_5b83b0430902¢8.35861647
Risk Assessment of Senile Cataract Incidence in a Cohort of Nuclear Workers
of Mayak Production Association

T.V. Azizoval, E.V. Bragin!, N. Hamada?, M.V. Bannikova!

Radiation Medicine

1. Southern Urals Biophysics Institute, Ozyorsk, Chelﬁabinsk region, Russia. E-mail: clinic@subi.su
2. Radiation Safety Research Center, Nuclear Technology Research Laboratory, Central Research Institute of Electric Power
Industry, Tokyo, Japan

T.V. Azizova — Deputy Director, Head of Clinical Dep., PhD Med., ICRP Member, UNSCEAR Member;
E.V. Bragin - Junior Researcher; N. Hamada - Researcher, PhD, ICRP Member; M.V. Bannikova - Junior Researcher
Abstract

Purpose: To estimate incidence risk for senile cataracts in a cohort of workers employed at nuclear production facility, that were
occupationally exposed to radiation taking into account non-radiation risk factors.

Material and methods: Senile cataract incidence (cataracts) is studied in the cohort of Mayak PA workers first employed at one
of the main facilities (reactors, radiochemical or plutonium production plants) during 1948-1982 (22,377 individuals). All members
of the study cohort were occupationally exposed to gamma-rays or neutrons over a prolonged period. Absorbed doses from external
and/or neutron exposure used in the study were provided by MWDS-2008. Relative risk (RR) and excess relative risk per unit dose
(ERR/Gy) were estimated based on maximum likelihood using AMFIT module of EPICURE software.

Results: 4159 cataract diagnoses were verified in the study cohort of workers during 482217 person-years of follow-up. The
majority of cataracts were diagnosed in cohort members included in the age group 61-70 years old in both males and females. The
mean age at cataract diagnosis was 63.1 + 0.2 years in males and 64.8 + 0.2 years in females, respectively. RR of cataract incidence was
statistically significant in all dose categories when compared to a reference category (0-0.25 Gy) and increased with increasing dose
from external gamma-rays and was the highest in workers exposed to external gamma-rays at doses exceeding 2.0 Gy (1.61 95 % CI:
1,41-1,83). Significant linear association of cataracts with dose from external gamma-rays was observed with ERR/Gy = 0.28 (95 %
CI: 0.20, 0.37). The risk estimate varied slightly with inclusion of additional adjustments for different non-radiation factors (smoking
status and alcohol consumption, smoking index, hypertension, body mass index, severe myopia diagnosed). After adjusting for dose
from neutrons ERR/Gy of external gamma-rays for cataracts increased considerably (0.31; 95 % CI: 0.22, 0.40). Significant ERR/Gy
of external gamma-rays for senile cataract was revealed in both male and female workers of the study cohort, however the variations
between the sexes were insignificant (p = 0.09). ERR/Gy of external gamma-rays for senile cataract was significant in all age groups

except for workers under 40 years, but the differences among the age groups were insignificant (p > 0.5).
Conclusion: Risk of senile cataract incidence in the cohort of Mayak PA workers, occupationally exposed to radiation over
prolonged periods, was significantly associated with dose from external gamma-rays.

Key words: risk, incidence, senile cataracts, external radiation, staff of Mayak PA, prolonged exposure
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Pedepat

VI3y4eHbI JaHHbBIE O COCTOAHNM 3TOPOBbA (C aKIIEHTOM Ha ICUXOHEBPOTIOIMYECKIil CTaTyC) YWIEHOB 9KUIIaXell BOEHHOII Bep-
TOJICTHOJ aBYMALMM {0 U [TOC/I€ BBIIIOTHEHVSI PabO0T 110 JIMKBUAALMN TIOCTEACTBIIT YepHOOBIIBCKOIT KatacTpodsl B 1986 1. 1 momy-
YMBIINX JO3bI 00/myderns 226+6 MIp. V3ydamuce UTOIM COLMOIOTITYECKOTO OIIPOCa TMKBUAATOPOB C L[e/IbI0 3YYeHNs Kad4eCTBa X
xn3uu crycrst 10 et nmoce aBapun. [TonydeHHble JaHHBIE COMOCTAB/LUIN C PE3y/IbTaTaMI PAMOOMOTIOINYeCKOT0O SKCIIEPUMEHTa
Ha XXJMBOTHBIX, OO/TyYeHHBIX B []03aX, COIIOCTABMMBbIX C IIOTy4eHHBIMY IMKBUAaTopamu. [1o pesynbraTaM MCCIeTOBaHNsA CoeTaHO
3aKJIOYEHNE, YTO IIPY OL|EHKE IICUXOHEBPOIOTMYECKOTO CTATyCa IMKBUIATOPOB PAMAL[IOHHOJ aBapyuy HaJlo yIUThIBATh ICXOJHOE
COCTOsIHUE UX 370POBbA 1 BeCh KOMIUIEKC HeOIaronpuATHLIX (PaKTOPOB YepHOOBUIBCKOII pafMallIOHHON aBapuy, a He TOJIBKO 03y
BHEIIHero o6yydenus. /s npefynpexaenns u npopuniakTHKY ICHXOHEBPOTOTNYeCKMX HAPYIIeHNUIT ¥ IMKBUIATOPOB HEOOXO/M-
MO: IIPOBOAUTD NPOQECCHOHAIbHbI 0TOOP U3 YKcIa JOOPOBOJIbLEB, 3HAIMNX OCHOBBI pajinobuonorny; GopMIUpOBaTh CHELN-
QIU3UPOBAHHYIO MEIUKO-TICUXOIOTMYECKYIO CTY>KOY; CO3/laBaTh COOTBETCTBYIOINE COLMANTbHO-TUTMeHNYeCcKIe YCTIOBIA, IPOIOp-
LIVIOHAJIbHBIE PUCKY, KOTOPOMY IOfIBEPraloTCs IMKBUAATOPBI U UX CeMbM; CHIDKATh YPOBHU IPO(ECCHOHAIBHO 00YCIOBIEHHBIX
BPE/HBIX 1 OIACHBIX (PaKTOPOB JIETHOI PaboThI, @ TaKXKe IPOBOANTD NPO(UIAKTUKY (M 9TO, BUAMMO, I/TABHOE) MHKOPIIOPALIMA B

OpraHn3M JONTOKUBYIINX PAAVOHYK/INIOB.

KnroueBble cmoBa: WepH06blﬂbCKa}I asapus, pabuau,uﬂ, ﬂuksubamopm, eepmosiem4uxu, 3ab6onesaemocmo, ncuxoHesponozuve-

cKutl cmamyc, nCuxOCOHL{(l]’lebllZ cmamyc

IMoctymuna: 03.11.2017. Ilpunsra x my6nukarn: 14.06.2018

BBenenue

OreHKa U IPOTHO3 OMVDKANIINX U OTHATEHHBIX Me-
AVKO-OMOIOTMYeCKIX TTOCTIeACTBIIT 00/TydeHNs Ye/loBeKa
SIBJISIETCST OF{HOV M3 Ba)KHBIX 3afiad NP IUIAHUPOBAHUM
M OpPraHM3aLNU aABAPUITHO-CIACATEeIbHBIX, JIe4eOHO-TIPO-
(UIaKTUYECKNX, 3AIUTHBIX ¥ PeabMINTALMOHHBIX Me-
POLPUATHUI TPV TUKBUIALIMY TTOCTECTBUI aBapuit, IPK-
MeHEeHIs AIePHOT0 OPY)KNs, a TaKXKe IIPY 00CTy )XKMBaHUN
VICTOYHVKOB MOHVSUPYIOUIUX U3TY9eHWIT ¥ yTUIN3aLNU
IPOAYKTOB UX OTX0#oB [1-4]. Hambomee msydeHHBIMU
B JIaHHOM acIleKTe SBJAIOTCA IIOCTeNCTBUA aBapuu Ha
Yepro6bi1bCcKOMT ADC, MPOSBUBIINECST B CEPbE3HBIX Ha-
PYLIEHUAX TICUXOHEBPOIOINIECKOTO CTATyca MMKBU/ATO-
POB U 3aHMMAIOIIVe 3HAYUTETbHOE MECTO B CTPYKTYpe UX
3aboneBaemoctu [5-8]. ITo manusiM A.M. Hukndoposa u
c0aBT., 13 4804 06ceOBaHHBIX TMKBUAATOPOB y 84,3 %
MMEJIICh OTKIOHEHUsI B HEPBHO-TICUXUYECKON cdepe n
MIPM3HAKY NICUXMIECKOII fesamantaruu [9].

[Ncuxmaeckne 1 HeBPOIOIMYECKYe HAPYIIEHNU Y JINII,
IPVHUMABIINX YYacTUe B IMKBUALNIN IOCEACTBUIL aBa-
puy Ha YASC, 3aHMMAIOT 3HAYUTEILHOE MECTO B CTPYKTY-
pe 1x 3a6071eBaeMOCTH, IPeBbILIasl JaHHbIe KOHTPOIbHO
rpynmsl 6o7ee yem B 5 pas [10]. H.b. Xonogosa coobuia-
eT, YTO Cpely NMKBUATOPOB, IPOLIENIINX IKCIIEPTHBIN
coBeT, 42 % 3ab0/eBaHUIl COCTABMIN IICUXOHEBPOJIOTH-
yeckre HapyureHmsa [11]. IIpum yToyHeHMU aHaMHeCTU-
YeCKUX IAHHBIX YCTAaHOBJIEHO, YTO ¥ 70 % JIMKBUATOPOB
OCHOBHOe 3a00jIeBaHNe BIlepBble OBUIO BBIIBICHO IIOCTIE
pabor o nukBuganyy aBapun. 3a 17 et cpepHee I1CIO
[AMAarHO30B Ha 1 JMMKBUATOpA yBENM4MIoch ¢ 1,4 mo 7,2
[12]. OgHako emMHOTO MHEHMA O TIaTOTeHe3e 3a00/IeBaH il
HEepBHOI CUCTEMBI Y MICCTIeIOBaTeNell HeT, U He BCeT/ia BO3-
MOYXHO OT/IMYMTDH UCTUHHYIO NATOJIOTUIO OT IIPOSIBICHMIT
pannodobun, ICMX0IMOLIMIOHATBHOTO CTPECCa I JIOKHBIX
PEHTHBIX YCTAaHOBOK [5, 11, 12].
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ITenb paboTHI — KOMIIEKCHDII aHAJIN3 COCTOSIHIA 310~
poBbs (C aKIEHTOM Ha IICMXOHEBPOTOTMYECKUIT CTATYC)
YJIEHOB 9KUITaXKell BOEHHOI BEPTOIETHOI aBUALMU [0 U
[I0C/Te BBIMIOMHEHMsT PAabOT IO JIMKBUALNA TTOCTEACTBUI
YepPHOOBIIbCKOI KaTacTpo(bl M yCTaHOB/IeHMe Hamboee
3HAYMMBIX (aKTOPOB, OLIPEeRETISIIOLINX VX 3f0POBbE U IIPO-
beccronanbHOE JONMTONETHE.

Marepuan u METOMBI

Ha 6a3e manHbIX IleHTpa/bHOrO Hay4HO-VCCIIEOBa-
TETbCKOTO aBMAIIMOHHOTO rocnuTans u locygapcTBeHHOTO
Hay4HO-MCC/IEfl0BATe/IbCKOTO  MCIIBITATEIbHOTO ~ MHCTHU-
TyTa BoeHHOI MepguiuHpl MO P® usydyeno cocrosHue
3[0pOBbsl BEPTOJIETYMKOB, BBIOHABLINX IIOCTABJIEH-
HBIE€ 3aJlauM IO JIMKBUJALMU IOCIENCTBUII aBapuu Ha
YASC B 1986-1987 IT. 1 MONMYyIMBIINX O3Bl OOMYUEHNUA
226+6 mIp. Cpepgnuil BO3pacT NUMKBUAATOPOB 33,6+6,0
net. VIsyyannch COOTBETCTBYIOIIME MEAUIIVHCKME JOKY-
MEHTHI (9KCIIEpTHbIE PelleHNs] BpaueOHO-TeTHOM KOMIC-
C1u, pe3y/IbTaThl JUCIHAaHCEPHOro HabmofeHus) ¢ 1986 o
2000 rr., T.€. O TOTO CPOKA, KOTa MPaKTU4eCKN BCe BEPTO-
JIeTYUKY-TMKBUATOPBI OBUIN YICKBATUPUIVPOBAHBI 110
COCTOSHUIO 3[OPOBbS MIN IeMOOVIN30BAHBI IO BLICTyTE
nert. ITpeumyiecTBOM MCCTIEOBAaHMUA ABJANOCH HaMM4Me
VHIVBUJYa/JIbHBIX JO3MMETPUYECKUX JIAHHBIX U IIO/THOI
MePBUYHON MeIMIIMHCKOM HOKYMeHTalmyu Ha 6ase Xopo-
IO TIOCTAaB/IEHHON B aBMALMU CHUCTEME JMHAMUYECKOTO
MeIULIMHCKOr0 HabmoneHs. KoMIekcHast oljeHKa CoCTo-
SHMA HEPBHON CUCTeMbl BK/II0YasIa OLIeHKY MCXONHBIX I10-
KasareJsieil 3JOpOBbs 10 aBapuM U Ha IpOTsHKeHun 15 jer
noce Hee. [Ipu olleHKe ICUXOHEBPOTIOTMYECKOTO CTaTyca
YYUTBIBAIVM COCTOSHNE U APYTUX OPTaHOB U cucteM (cep-
J€YHO-COCYJMCTOM, XKETyJOYHO-KUIIEYHOIO TpaKTa, CO-
CTOAHNE KpOBU U T.,II.) IO UTOraM JyiCIlaHCepudanuunm n
3aKJII0YEHVISIM 9KCIIEPTHOI BpaueOHO-/IeTHOI KOMMUCCUL.
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Bce umeromumeca B HacTosmlee BpeMs SMUAEMUONO-
rMYecKIe JAHHbIE HECYT B cebe LiesIblil Psif HeoIpefeeH-
HOCTEll B OTHOIICHNN KaK OLIEHOK JJ030BBIX HATPy30K, TaK
M MICXOLHOTO COCTOsIHUA 3710poBbs [4, 13]. Kpome Toro,
6o/bliVe TPYLHOCTU HPeNCTaB/IsgeT BIOOP KOHTPOIbHBIX
TPYIIII MM TPYII CPaBHEHMs J/Is OIpefieeHNsi pOHOBBIX
3HauYeHUII MoKasaTeneil 3mopoBbs [4, 13, 14]. CormacHo
MeX/[yHapOJTHBIM PeKOMEH/JAlVIAM, KOHTPOIbHAA IPYIIIIA
TO/DKHA OTAMYATBCA OT M3yJdaeMoil TOMbKO OTCYTCTBUEM
paaualuoHHoro gaxropa [4, 14].

B sToM maHe McCIefOBaHHAas HaMU KOTOPTa Bep-
TOJIETYMKOB-TMKBUJATOPOB MPUOMIDKAETC K MAeasIb-
HOJ, T.K. M3BECTHO COCTOSIHME MX 3[JOPOBbA Ha MOMEHT
aBapuyu 1 B MOC/IEAYIOIIMe MEePMOfbI, BCe TUKBUATOPHI
OJHOJI CIIeIMaTbHOCTY, OJHOI BO3PACTHON T'PYIIIBI, BbI-
MOHANIE OFHY 3ajjady, NMOTYIMWIN CPaBHUMBIE JIO3BI
00/Ty4eHNs U MPOXKUBAIM B CXOJHBIX COLMAIbHBIX YCIIO-
BuAX. Ha JaHHOM KOHTMHIEHTe MOXXHO TaK)XXe IpOaHa-
NMM3MPOBATh KaK NMpOodeccUOHaIbHOE JONTOIeTHE, TaK U
[PUYMHBL, BBI3BIBAIOLIYE [UCKBATUPUKALIMIO JIETHOTO
coctaBa. KoHTporneM cpaBHEHMSA CAY KW JIETHBIN COCTaB
apMeJiCKOll aBMalMy, He YYaCTBYIOLWII B JIMKBUAALAU
PagValMOHHON aBapyuM M HaXOMUBIIUIICA 3a MpefesiaMu
pauanMoHHO-3arpsI3sHeHHON MecTHOCTU. Ha BTopoM aTa-
e VICCTIeIOBAHUA M3YYaNIUCh UTOTY COIMOTOTHMYECKOTO
OoIpoca JIMKBUIATOPOB crycTsA 10-12 yieT mocne aBapuu ¢
I[e/IbI0 M3YYEeHNUs KadeCcTBa UX XXU3HU. VI3 MHOroumcien-
HBIX BOIIPOCOB aHKETBbI B JJAaHHOI paboTe paccCMOTPEHBI
CTIeMyIOIyie pasfiefIbl: CeMelfHbIe OTHOIIEeHMA MMKBU/ATO-
poB; cdepa npodeccrnoHanIbHON AEATENBHOCTY U MaTePH-
Q/IbHBIE YC/IOBUS; CAaMOOLICHKA COCTOSIHMS 3[JOPOBBS; CO-
I[uajIbHasA 3alUTa IMKBUATOPOB.

PesynbraTsl 1 06Cyxenne

B ycTpaHeHMm moOC/IefcTBUII  KaTacTpodsl  Ha
Yeprobbuibckoit ADC npussam ydactue 6ormee 1 Tbic.
YJIEHOB JKMUIIaXKell BOEHHOJ BEPTONETHOV aBUALMM.
OCHOBHOJI KOHTMHIEHT JIETHOTO COCTaBa IMpMHUMAJ y4a-
CTVe B aBapMITHO-CIIacaTe/bHBIX PabOTax B IepBble 2 MeC
nocye aBapuu. JJospl BHEIIHETO OTHOCUTETbHOTO paBHO-
MepHOTO raMMa- 1 6eta-o6mydeHns 06CneOBaHHbIX TNK-
BUIATOPOB-BEPTONETINKOB Konebamuck ot 0,05 go 0,5 Ip,
[UTNTETbHOCTD NPeObIBaHMS B 30HE C MTOBBIIIEHHBIM YPOB-
HeM 3arpsAI3HeHUA HPOAYKTaMM ANEPHOTO He/leHUA — [0
10 cyT. YcnoBus [eATeIbHOCTI M XapaKTePUCTUKU OOTIy-
YeHVsI IETUYMKOB B YePHOOBUIBCKMX COOBITUAX MPENCTaB-
neHbl B paboTax [4, 15, 16].

CpepHss [103a BHEIIHEro OONydYeHMs BepTONeTUM-
KOB, B3ATBIX JyIsg HaOmiofieHMs, cocrtaBmma 22616 Mlp.
Criy4aeB OCTpOIl WIM XPOHMYECKOI JIy4eBOit 60me3Hn
HI B OIHOM Clly4yae He BBbIABIE€HO. BmecTe ¢ TeM, y psanma
JIMKBUJATOPOB IIPY BBIIOJIHEHMM IIOCTABJIEHHBIX 3aJiad
OTMEYa/IICh TTOBBIIIEHHAs] SMOLMOHA/IbHAS TaOU/IBHOCTD,
PasmpaKUTENTbHOCTD, OBICTPast YTOMIIIEMOCTD, TOJIOBHBIE
607111, TOJIOBOKPY>KeHNe, BHYTPEeHHee HallpsDKeHIe, Hapy-
LIeHNe CHA, KOIIMapHble CHOBU/JIEHM A, 3aMKHYTOCTb, CHMI-
JKeHMe IMaMATH, HapylleHMe KOHIeHTpaluy BHUMAaHNA,
CHIDKEHUe MMOMTI0, TPeBOra 1 B psifie CIyYaeB AeIpeccust
(Tabm. 1).

Bce 9111 HorpaHnYHbIe ICUXMYECKIe HApYLIeHNA ObIIn
HEeCTOVMKVMMY, IIPeXOAAMIMMI, HO Y HEKOTOPBIX IMKBUTA-
TOpPOB IIPMHUMAaIN HaBA3YMUBBIN XapakTep. JIMTe/bHbli
MeIMKO-IICUXO0/IOTMYeCKMII MOHUTOPMHI [jajl OCHOBaHUe
yOennuTbCs B HEOOXOAMMOCTY YCU/IEHUA COLMAIbHOI CO-
CTaBJISIIOIIEeT! MEVIIVMHBL TPYAa B YaCTH 3aLUTHI 11 obecrie-
YeHUS He TOJIbKO 0/1aronoiydys TMKBUAATOPOB, HO U UX
MOTHMBALIMU K CTO/Ib OIIACHOMY 1 OTBETCTBEHHOMY TPYZY.
He MeHee BaKHas 3ajjada COCTOMUT M B paspaboTke Hpo-
THO3a YIPO3bl KaK 3[J0POBbIO, TaK M YCIIEXy BBIIIOTHEHNA
3a[jaHMs B O4are B 3aBMCUMOCTH OT CHIDKEHHBIX pe3epPBOB
OpraHusMa, 06ecreYnBamIIX YCTONINBOCTh K KOHKPET-
HBIM CTpecc-(hakTopaM OMOTIOTMYECKOl U COLMATBHOI
npupogsl. B nHTepecax HakomeHNs1 GaKTOB [Is peleHNsI
MOIOOHBIX TPOOJIEM 1, UCXOJA U3 TeX BO3MOXKHOCTENL, KO-
TOPBIMU MBI PacIlOylaraii, B KayecTBe IepBbIX KpUTepHeB
n3bpann naHHbIe 3a60/IEBAEMOCTI BEPTONIETINKOB-JINK-
BUJATOPOB IO U IIOC/IE aBAPUIL.

AHanus [UHAMUKU 3a060/IeBaHUI Y JIETYMKOB JIMKBU-
[IaTOPOB TIOKa3aj, YTO B Ha4Ya/lbHble CPOKM HAOIIOfIeHNS
oyt 20 % BEpPTONETYMKOB MMENN DPA3NMYHbIE XPOHM-
yeckme 3a00/1eBaHyA. B OCHOBHOM 9TO 60/Ie3HM OIIOPHO-
[BUTaTeNbHOro anmapara — 10 50 %, 60/e3Hu KenyaKa u
OBEHAIATUIIEPCTHON KUIIKK — #o 14 %, xonuTsl — 8 %,
opsAMoi KUKK — 4 %, 60Me3HN BEPXHUX AbIXaTeIbHBIX
nyreit — 11 %, MouekaMeHHas 60/ne3Hb — 3 %, IMIIEpPTO-
Hudeckas 60se3Hb — 2 %, 6omesHu yxa — 2 % u np. Yepes
5 jeT mocje aBapuy B KOHTPOJIbHON IPYIIIe HO30JIOTVA
3a0071€Ba€MOCTY CYyILIECTBEHHO He M3MEHWIACh, a CPefn
JIMKBUJATOPOB BBIPOC/IA 3a00/1eBaeMOCTh, B OCHOBE KOTO-
poOIt JIeXxar ICUXOTeHHO-TpaBMupylone gaxkropel. Tax,
3a007IeBaHMs CePeIHO-COCYAUCTON CUCTEMBl COCTABUIN
34 %, HepBHOII cucTeMbI — 32 %, XKenyfKa ¥ JBeHa AT -
HepCTHOI KUIIKY — 18 %, 60/1e3HM OIIOPHO-BUIaTe/IbHO-
ro anmapara — 19 % u np. Yepes 10 seT B KOHTPO/IbHOI

Tabnuya 1
CpaBHUTeIbHAA BBIPA)KEHHOCTh HEKOTOPBIX MOKa3aTellell HePBHO-TIICUXITYECKOTO CTaTyca
BepTO]IeT‘II/IKOB-JII/IKBI/IJIaTOPOB
Ilokasarenp Ilepuop HabmoxeHns

Hapymenus HoYHOTO CHa o aBapun Bo Bpemst aBapun Cpasy nocne aBapun | Yepes 5 yiet nocse aBapunu
BecnokoiictBo 15 19 23 33
TpeBoxxHOCTD 37 52 53 50
Ycranoctp 37 51 50 48
Bsnoctp 34 56 48 58
bonu, HempuATHbIE OLTyIeHNA 22 38 32 46
O6mas cmabocTb 11 16 19 26
OmnaceHue MOCTeNCTBUIT 00TydeHN 12 25 20 26
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Puc. 1. Xapakrepucrtuka o011[ero 350poBbsi TMKBUAATOPOB 3a
15 net noce aBapuu. [1o ropu3oHTaMN — TObI HAOMIOEHLS;
I10 BepTI/IKaHI/I - HPOHCHT JIETYMKOB, MIMEKIINX NVMATHO3
3a007eBaHus. | — KOHTPO/IbHAA TPYIINa; 2 — TPyIIIa
JMUKBUATOPOB

rpynie o 60 % MMYHOTO COCTaBa MMENN PasNMyYHble XPO-
HIYecKye 3a00/IeBaHNms, @ CPelu TMKBIUAATOPOB — OKOJIO
70 %. B KOHTpO/IBHOII IpyIie 3a007I€Ba€MOCTh HapacTa-
7a 3a cyeT 6OJIe3HelT OIIOPHO-ABUrATeILHOTO alllapara —
29 %, cepmedyHO-COCYAUCTOM CUCTEMBI — 26 %, HEpBHOM
cucteMsl — 14 %, >xenynka 1 IBEHaJaTUIIEPCTHONM KIUII-
Kk — 11 %, MmodekameHHoIt 6onesun — 4 % u np. B rpymnme
JIMKBUIATOPOB 32007I€Ba€MOCTb IIPAKTUYECKN He N3MEHI-
7ach 1, KaK B paHHME CPOKM, Ipeobmanany 60mesHu cep-
IEeYHO-COCYMCTOIL ¥ HEPBHOI CUCTEM.

CpaBHeHMe AMHAMUKU KOINYeCTBA JMKBUAATOPOB C
MapLMaJbHONM HEJOCTAaTOYHOCTBIO 3/[0POBbS B aHAIM3M-
PYeMBIX IPYIIIIax II0Ka3ajo, YTO OCHOBHOI IpUpOCT 3a00-
JIeBaeMOCTH Y OOTy4eHHOTO KOHTMHIEHTA IPUXOAUTCS Ha
1986-1991 rr. (mepBble 5 MOCTPaAMALMOHHBIX JIET), B TO
BpeMs KaK y HeOOy4eHHBIX MK OTMedeH B 1990-1993 rr.
Bupumo, 310 06'bsACHAETCA TEM, YTO OOIBIIMHCTBO U3 TUK-
BUIATOPOB ¢ 1986 mo 1991 r. mpoXoauIo CTallMOHApHOE
obcneoBanue, 4To, 6€3yC/I0BHO, CIIOCOOCTBOBAIO Ootee
paHHelT BBIAB/IAEMOCTY 3a00/IeBaHMI, B TO BPeMsI KaK OC-
HOBHas1 4aCTh JIETYMKOB KOHTPOJIBHOI IPYILIbI ObITa OXBa-
YeHa paCIIVPEHHBIM OCBUIETENbCTBOBAHNEM TONIBKO IIPY
TOCTIDKEHUM 35-7IeTHETO BO3PacTa, T.e. B 1990-1993 1. [4,
7, 8]. VI, TeM He MeHee, OUEBUHBIM ABIsAETCs (AKT IIpe-
Ba/IMPOBAHNA 3a00/I€BaeMOCTY BEPTOIE TINKOB-TIMKBI/IA-
TOPOB HaJl TAKOBOJ Yy JIETYMKOB KOHTPOIbHON IPYTIIIBI Ha
IpOTsDKeHNN Beex 15 et Habmogenus (puc. 1).

IIpu sTOM yBenmuueHue KONMMYECTBA JIETYMKOB C pas-
JUYHBIMU AMATHO3aMU OCOOEHHO BBIPAXKEHO B II€PBbIE
5 JIeT mocie BBIIOTHEHN aBapUITHO-BOCCTAaHOBUTENbHBIX
pabor. Yepes 15 ner mocie aBapuy OCHOBHAsI Macca JieT-
HOTO COCTaBa 3aBeplumia IpoQecCHOHANbHYIO HesATe/Ib-
HOCTb. IIpu aToM cpegu nukBugaTopos mo4ytu 90 % mme-
7n pasnn4Hble 3a60/IeBaHNs ¢ mpeobnafanmemM 6oresHeit
CepAeYHO-COCYAUCTON — 52 % 1 HepBHOM cucTeMBbl — 39 %,
OIIOPHO-IABUTATENILHOTO anmapara — 27 %, OpraHOB >Key-
JNOYHO-KMIIEYHOro TpakTa — 21 %, mbIXaTeIbHOI CHCTe-
MBI — 29 %, OpraHoB 4yBCTB — 7 % 1 Ip.

Kak BUHO 13 NPOLIEHTHOTO COOTHOLIEHUA HO30JI0-
rudeckux (GopM, 4acTb IMKBUAATOPOB MMeNa IO [iBa U
6ormee 3abomeBaHus, CIOCOOHBIX BIVATH Ha Hpodeccu-
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OHAJIPHYIO [eATeIbHOCTD. Tak, IO [Ba AMarHosa MMenn
38 % yBONbHAIIMIMXCA B 3allac M Tpu AuarHosa — 11 %.
Cpeny KOHTPOJIBHON TPYIIIBI BEepTONETYNKOB Ipeobia-
famu 60JIe3HN CepAEYHO-COCYAUCTON cucTeMsl — 10 30 %,
OIIOPHO-/IBUTAaTe/bHOrO anmnapara (B OCHOBHOM 607e3HN
HO3BOHOYHUKA) — 29 %, 60/1e3HM YKeMyL0YHO-KINIIeYHOT O
TpakTa — 17 %, gpixarenbHol cucteMsl — 30 % u np. I1pn
9TOM YBOJIbHAIOMIMIACA JMYHBI COCTAaB C AMArHO3aMU
(oxomo 70 %) nByx 3aboneBanuit umen 17 % u tpu — 4 %
(puc. 2). ITonyyeHHble HaHHBIE IIO3BOMAIT yTBEP>KAATb,
4TO JINMIIA, HOJMYYMBIINE [03y oOnydeHms 226x6 mlp, B
mpolecce JjajbHelIell 00BIYHON TPYHOBOI HeATeNIbHO-
¢ 3a6071€BaIOT C OOJIBIIIEI BEPOATHOCTHIO. B wacTHOCTH,
II0 OTHOIIEHUIO K I[O&BapMﬁHbIM 3HAYEHMAM B CpE€JHEM Y
00/Ty4eHHBIX BEPTONETYNKOB /10 4 pas BO3pOC/Ia 4acTOTa
BbIABJIEHN XPOHMYECKOI aTonoruu. KoHe4Ho, IpUYMHBI
MOO0OHOTO IBJIEHNS MOTYT OBITD U He CBSI3aHHBIMU € 001Ty-
yeHMeM. Tak, M B KOHTPOJIbHOI TpymIIe 3a 15 jIeT IpoLeHT
JIETYNUKOB, Y KOTOPBIX YCTAaHOBM/IM [MarHO3 3ab0IeBaHus,
BBIpOC € 20 10 57 %. VI Bce ke MOXXHO NPEATIONIOXKNUTD, 4YTO
YyPOBeHb IICUXO(U3NONTOIMYECKUX Pe3ePBOB II0 OTHOIIe-
HUIO K IPUBBIYHBIM HPOQeCCHOHANBHO 06yCTIOBIEHHBIM
BpefHOCTAM (BMOpays, IIyM, 3ara30BaHHOCTb U T.A.) Y
OO/Ty4eHHDIX JIeTYMKOB OKasancs CHIDKeHHbIM. Crepyer
IIpefIosaraTh, 4To B lalibHeNIlIeM JUHAMIUKa U3MeHEeHMIt
IpoQecCHOHANBbHOTO 3[0POBbS ¥ COLMATbHO-IICUXOMIO-
TMYECKOTO CTaTyca 9TUX BePTOTIETYMKOB TaKXe OyIeT He-
raTuBHONI. TakuMm 06pa30M, MOJXHO T'OBOPUTDH O BIMAHUN
paaMaIMoOHHOro pakTopa Ha COCTOSIHME 30POBbsI TNKBU-
[aTOPOB, B CBA3M C YeM TpeOyeTcs JabHelllee ITIOCTOSH-
HOe HaOJIIofileHMe 3a 9TOI KOTOPTOJl aBMACIelNaNNUCTOB,
6oJ1ee eTa/IbHBII aHAMN3 3a00/IEBAEMOCTH II0 BU/IAM aBI-
aIlyM, yCTAHOBJIEHNE 3HAYMMOCTY HepaMal[OHHbIX (ak-
TOPOB B KapTMHe OTHa/IeHHBIX HAPYIIEHNIL.

OmnbiT BpadeOHO-IETHOM SKCIIEPTU3bI JIETHOLO CO-
CTaBa [I03BOJIMJI YCTAHOBUTD, YTO COLMAIbHBIE (HAKTOPHI
KaK I[IPUYMHBI BHYTPEHHErO MOTMBA K AMCKBaIMpuKa-
VM VIMEIOT Topasfo 6ojee BbIPaXKEHHBIN XapaKTep, 4eM
comarmyeckue. VI3BecTHO, 4TO BEPTONETUYMKM XapaKTe-
PM3YIOTCSI OTHOCUTEJIBHO PAaHHMUM IPOQeccHOHaNTbHBIM
crapeHyeM. Tak, B 1986 I. ObIIM CIIMCaHBI C ONHOBPEMEH-
HbIM YBOJIbHEHVIEM 13 PsANOB BOOPYIXEHHDBIX CUJI IIPEVIMY -
LIeCTBEHHO /MIIa CTaplIero BO3pacTa, MMeIolINe olpefe-
JIEHHbIE COLIMa/IbHbIe TAPAHTUN, JOCTATOUYHOE IJIA TeX JIeT
MEHCHOHHOE 00ecIIeyeH e ¥ HEeKOTOPbIe TaK Ha3bIBaeMble
«IIPUBWJIETUNU», CBSI3aHHBIE C y4acTMeM B OOEBBIX peil-
cTBusix B A¢ranncrane. B 1991 r. Hab/m0a10Ch CHIDKEHIE
cpenHero Bospacta #o 35,9 nmet. JuckBanmuuimpoBaHsl
MOJIOfibI€ JIIO[Y C OTPULJATe/IbHOI MOTMBALIMEl Ha IIPOfiIe-
HII€ JIETHOI PaboTBhl, IPENMYIECTBEHHO 00YCIOBIEHHOI
peopramsanMoHHbIMu MeponpuATuaMu B BBC, a Takxke
OTHOCUTE/IbHO O/1arONPUATHBIMI YCTIOBUAMY EHCHOHHO-
ro obecrevenns. Takum ob6pasom, cokpaienre mpodec-
CUOHAJIbHOTO JIONITO/IETNSA CBSI3aHO He TONbKO C Perysisap-
HbIM O6CTI€}IOB8.HI/I€M, U, KaK ClIeagcCcTBIE, C BBIABJICHNEM
XPOHUYECKNX 3a00/IeBaHMIT, HO TaKXKe 1 CO CTIOKHOCTBIO
yC/IOBUIT TPyAa U TPYAHOCTAMM MHAVBUIYaTbHON ajai-
TAUNUM YePHOOBIIbIIEB K 0COOEHHOCTAM PabOThI 10 Mepe
PpasBUTHA BO3PACTHBIX M3MEHEHMII, U3MEHEHUI B COCTO-
SAHUN 3J0POBbs, ICUXMKM VM COLMAIBHOTO IOJIOKEHM.
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1986 .

2000r.

lpynna nvKBMAaTopos

B rpynne kontpons ¢ 1987 mo 1991 IT. BO3pacT AMCKBa-
muuKanuy, a, 3HAUYUT, ¥ TPORO/DKUTETBHOCTD JIETHO
paboTbl yBenmnumnBaeTcs o 37 JIeT, YTO TaKXKe CBS3aHO CO
crycanueM B 1991 r. i ctapmmx Bo3pacTHBIX rpyni. C
1991 r. TeTHOE JIONTOIETHE ¥ YePHOOBUIBIIEB BO3PACTAET,
TaK KaK OIpefeNnnaach 4eTKas HallpaB/lIeHHOCTb Ha JIeT-
HYI0 pabOTy B YC/IOBUSX CJIOKHOI M HecTabuU/IbHOI 06CTa-
HOBKM B CTpaHe NPy MMEIOUIMXCA, XOTA M He3HaYUTeNlb-
HBIX CPeJiCTBaX ¥ MeTOJaX COLMANbHOM 3amnuThl. B 1999 1.
CpemHuUIT BO3PACT AMUCKBAIM(UKALMY YePHOOBIIbLEB CO-
craBu 39,6 1eT. ITOT MOKa3aTesb BhIIle, YeM B KOHTPOJIE,
YTO, II0-BUIMMOMY, CBA3aHO C €CTeCTBEHHBIM IIPOLIECCOM
CTapeHus MONMY/SIINMUA NPYU OTCYTCTBUM (aKTOpa «Iepe-
MeIIMBaHNUA», XaPAKTEPHOTO /IS OCTA/IbHOT'O JIETHOTO CO-
craBa [17, 18].

C KIMHNYECKON ¥ 3TUOJIOTMYECKOil TOYeK 3peHm:
HpefcTaBIsAeT WHTepeC XapaKTePUCTUKAa COOCTBEHHO
HO307I0TVMM 3a00/MeBaHull KaK AMCKBATUOULUPYIOLIETo
¢dakropa. CTpyKTypa M paclpOoCTpaHeHHOCTb 3abojeBa-
€MOCTM CPefiM Hace/leHMA M JMKBUJATOPOB JOCTATOYHO
ofipo6HO TpefcTaBieHa B paborax [4, 18-20]. Xapakrtep
IIOJTyYEHHBIX HaMI JAHHBIX IOATBEP)KJAeT KaK Haludue
YETKO pasHMIIBI MEXY IMKBUAATOPAMIL I KOHTPOJIBHOM
TPYIION, TaK M OTCYTCTBME OFHOC/IOXHOM CBA3Y MEXIY
U3y4aeMbIMM IPUYMHAMU U CNIeACTBUAMM. B yacTHOCTH,
U B TPYIIIe TMKBUATOPOB, ¥ B KOHTPOJIbHOI TPYIIIE BCe
0003HaYeHHDbIe HO30/IOTMYECKUE eVHUIIBI BBICTYIAIOT
AUCKBaIMULUMPYIOMNM [IPU3HAKOM, Pas3IN4Msa 3aKIIIo-
YaIOTCsI IMIIb B X MIPOLIEHTHOM pacnpefenienuu (puc. 2).

[l1s KOHTpONBbHOI TIpynmbl 3a 15 jeT HabMIOfeHMs
6ompIIniT BeC B 3a60/1€BaEMOCTI MMEIT O0/Ie3HN OIOp-
HO-JIBUTATe/IbHOTO aliapara. [ljisg rpyInsl IMKBUIaTOPOB
XapaKTepHO (OPMUPOBaHMEe XPOHNYECKUX 3a00/IeBaHMI,
MIaTOT€HETUYECKMM MEXaHM3MOM KOTOPBIX BBICTYIAIOT
[ICUXOTeHHO-TpaBMupyolye Gpakropol. Craefyer uMeTh B
BUJIY, 4TO IIpUBeeHHbIe CBeleHNA 110 3a00/IeBaeMOCTI U
AUCKBaINPUKALUY OTPa>KAIOT CUTYALUIO, HAOIOflaBIIy-
focsi B 1986-2000 rr. 1 XapakTepusyemylo Kak Hamboree
COLMa/IIbHO HeOMArONPUATHYIO [ XXU3HU U TPYAA BOEH-
HOCTTY>KallMX, YTO, HECOMHEHHO, 0Ka3aJI0 BIMAHME Ha IICK-

Puc. 2. Crpykrypa 3ab0/1eBaeMoCTH
KaK JUCKBamupuUupyomi pakrop
BeproneTynkos 1986 u 2000 rr.
HabmogeHmns.

1- 6o7esHM cepyeIHO-COCYAICTON
CHICTEMBI;

2 — 6071e3HN HEPBHOJI CUICTEMBI;

3 — 60/Ie3HM XKETYLOIHO-KUIIEYHOTO
TpaKTa;

4 — 6071€3HY OLIOPHO-JBUTATETLHOTO
anmapara;

5 - mpoune 6oe3Hn

KoHTposibHas rpynna

XOHEBPOJIOTMYECKUIT CTaTyC NMKBUAATOPOB. JJOCTaTOYHO
CKa3aTb, 4TO B 1999 r. 35 % BepTO/IETYMKOB-TNKBUAATO-
POB C [AMAarHo3aMy IOJBEPIINCh AMCKBaMUPUKALNU B
CBSI3M C M3MEHEHMsIMU B HEPBHO-ICUXIYECKOIT cdepe (B
KOHTPO/bHOI rpymie 14 %). Kpome Toro, HepBHO-IICUXM-
YyecKasl COCTaB/AIIAsA IPUCYTCTBOBala Py BCEX COMa-
TUYECKMX 3a00/IeBaHNAX U aKe Y KIIMHUYECKY 30POBBIX
7L Bosbllyio posb y BEPTONETYMKOB-TMKBUIATOPOB KaK
IpMYMHA AUCKBAIM(UKALY UIPAIOT CepHeuHO-COCYAN-
crble 3a60meBanums (45 %) npudeM B TedeHmne 15 et ux co-
CTAB/IAOIAsA IPAKTUIECK) He MeHsmach. Tak, B 1986 . B
cBs13u ¢ ucKBamduKarueit mo saboneBanmio 48 % cocra-
BUJIU CepPJIeYHO-COCYAUCTRIe 60me3Hn, a B 1991 r. — 55 %.
B xoHTpONbHOI rpymie B 1986 I. B cBA3M ¢ cepAedHO-CO-
CYAMCTBIMY 3200/IeBaHMAMN AUCKBAIMUIMPOBAHO 55 %,
B 19911 - 24 %, a B 1999 1. — Bcero 19 % ot Bcex 3a60-
JIeBaHWIT, IPUBOAALIMX K AyckBanmudukanymn (puc. 2). o
3a00/IEBaHMAM KENYJOYHO-KUIIETHOTO TPAKTA Y JIMKBIU-
HaTopoB B 1986 1. 66110 26 % HuCKBaIUpUKALUIL, 2 B KOH-
tporne —-18 %. K xoHuy Habmiomenns muckpannuKars
o 6omnesusm JKKT cuusmmacs o 10 %, a B KOHTporIe —
1o 7 %. B 1999 r. B rpynne 1MKBUIATOPOB C MarHO3aMMU
AUCKBaMMUUMPOBAHBL 110 3a00/IEBAHNSIM OHNOPHO-IBMU-
raresibHOrO anmnapara — 10 % (B 0OCHOBHOM, 9T0 60Je3HU
[I03BOHOYHNMKA). B KOHTpoOnbHOI rpynme 3abojeBaHNs
OMOPHO-JIBUTATELHOTO alllapaTa [JaBaayu HaUOOJbIINIT
MpoLeHT AyckBamuukanuit: B 1991 . — 24 %, a 1999 1. —
27 % (puc. 2).

JleATebHOCTb JIETHOTO COCTaBa, CBS3aHHAA C y4Ya-
ctueM B nuMKBMpanuu asapum Ha YAIC, mpoxommna B
YCIIOBMAX BBICOKOI 3MOLIMOHA/IbHON HAIPs)KeHHOCTU U
PaAVIalIOHHOTO BO3MAENCTBUSA, C KOTOPBIMU /IO paHee
He BCTpevanuch. [ToMnMo BHelrHero GeTa- M raMma-o0-
JTydeHMs JIETYMKM IIOfIBEPINNCh BHYTPEHHEMY JIy4eBO-
My BO3JeNCTBUIO anbda-, 6eTa- ¥ raMma-u3aydarolyx
PafiMOHYK/INJOB, MHKOPIOPMPOBAaHHBIX B pe3y/IbTare
VIHTaTAOVIOHHOTO U Hepopaanoro nx HOCTyH}IeHI/IH B Op-
TaHU3M B IIEPUOJ BBINOMHEHNs 3afaHus. «PaboTsl mpo-
BOAMINCDH B Tyde pafiOaKTUBHOI IbIIY, IOZHMMAEMOI
paboTaIuM BUHTOM, pasbelaollell HudYeM He 3ally-
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IIIeHHbIe JINIIO, I/Ia3a, PyKy, 3abuBarolieit HoC U poT. Hy>xHo
6bITO TBEpHIO CTOATH Ha HOTAX, TaK KaK ITOTOK BO3/yXa OT
BIHTa BEPTOJIETA 6I)UI qpestmai{Ho CUJIbBHBIM I C6I/IB8.}'I
C HOT, @ PaJl0aKTMBHAS IIBUIb TOJICTBIM 0OTAaKOM OcCefaa
Ha ofieXX[y, IPOHNMKasIa I0J, Hee U pas3befiaa Tooe Telo.
ITocne mopyera AByX-TpeX BEPTO/IETOB HaJ, 3aIPy304YHOI
IUIOLIA KON IIOJHIMAIOCh CIUIOMIHOE 00JIaKO MBIIN BBICO-
Toll He MeHee 30 MeTpOB, HO BEPTOJIETHI IIOMJIETAIN I10-
CTOSIHHO, IIPOZO/DKasA IPUMHOCUTD Ha CBOMX KOPITycax Bce
HOBDbIE 1 HOBbIE IIOPLMM pafitoOaKTUBHON b, M rmoTath
3Ty IbUIb HY>KHO ObIIO 30 [JHS B [I€Hb 110 16 4acoB B CYT-
K1, ¢ 29 amperns o 6 masa. Kpome Toro, He XBaTano 4ncTon
OZIeX/Ibl, ¥ PAJJOBBIM COJIJJATaM IIPUXOAMUIOCh HOCUTD IPsi3-
HYIO PafillOaKTUBHYIO OfeXKAY II0 HECKOIbKO THe» [16].

B paHHuMil mepmop NMKBUAALMOHHBIX PabOT He MC-
K/II0YEHO TaKKe BIIVSIHIE TaKOTO CTPeccoBoro dakropa,
Kak 0o0s3Hb Ilepeo6OnydeHus. Bce arto ompepennio mo-
ClIefyIoNyie M3MEHEHVs NCUXNIECKON Cepsl TeTINKOB,
KakK B OmpKariieM, Tak U B 6ojiee OTHAJICHHOM II€pUOJe.
Bo BpeM: BbINONTHEHNA NOJIETOB B OIIACHYIO 30HY ¥ 31,9 %
JIETYMKOB OTMEYa/INCh BbIpa’KeHHas HaIPSXKEHHOCTb U
BOJIHEHME, Y 36,4 % — METa/UIMIeCKNil IPUBKYC BO PTY U
HeIIpUATHBIA 3alax, y 9 % - IOBbIIIEHMEe TeMIIepaTyphbl
Tefla IpM TIOJIETE HAJ, PEaKTOpoM, 15 % NMKBUEATOPOB
VICIIBITBIBA/IN OO ¥ HEIPUATHBIE OLIYLIEHWU B pasind-
HBIX JacTsx Tenma. Hekoropsie (4,5 %) Habmomamu nsme-
HeHIs B BocIpusTuu Bpemenn (ero samemprenne). O cuie
BO3JIEIICTBYSI ABAPUITHON PafMAlMOHHON 06CTAaHOBKU
Ha IICUXMYECKOE COCTOAHME JIETYMKOB, B TOM 4YIMC/IE€ Ha
UX MOTHUBAIVIOHHYIO Cdepy, CBUAETENbCTBYIOT OTBETHI
Ha BOIIPOC: «eCTb /1M >KelaHMe NIPUHUMATh y4acTHe B IIO-
HOOHBIX omepanuax B 6yaymem?» Tonbko 23 % omporieH-
HBIX OTBETWIM YTBEPAUTENTbHO 0e3 KOeOaHUIl — «eCThb».
BonbimHcTBO (68 %) cumMTanm, 94T0 «HET».

ITpu 6ecepax ¢ IeTYMKAMU OTKIOHEHMIT B COCTOSTHUI
3[0pOBbsl HUKTO He OTMedYa]. leM He MeHee, B IpyIle
06cenoBaHHbIX ¥ 39,5 % HaOIIOA/IOCh HMOBBILIEHNE pe-
aKTVBHOJ TPEBO>KHOCTH BbIIIe 45 emuHNIl (3TO UMCIO Y
OTIPOIIEHHBIX B 1,5 pasa IMpeBbIlIano HOPMY), HapacTaHMe
9MOIIMOHA/IbHOI PEAKTUBHOCTH, CHIDKEHME YPOBHS 9MO-
[uoHanpHo ycroiunBocTu (mo 16-PJIO), mmenacey ma-
OMIBHOCTD BereTaTMBHBIX GYHKLUIT (YBeIMYeHMe TPeMO-
pa, KomebaHus apTepuaabHOro maBieHus). Heobxopnmo
OTMETUTD, YTO YKa3aHHbIE CABUTY B IICUXMYECKOM CTaTyce
CHIDKAIOT 9(QeKTMBHOCTD U HaIeXKHOCTh Ipodeccmo-
HAJIbHOI J€STEIbHOCTH, BIMSIOT Ha 6€30MacHOCTD IorTe-
TOB M CITy>KaT CEPbEe3HOV MPEAIOChUIKON I pasBUTHUA
[ICUXOCOMATMNYECKUX 3a00/IEBaHMII Y TIETHOTO COCTABA.

ITpu HesHauMTeNbHBIX f03ax obmydeHus guddepen-
LVPOBaTb OTK/IOHEHWs, 00yC/IOB/IeHHble Hecmeruduye-
CKMM B/IMSIHMEM 9KCTPeMajIbHON CUTYaLuu U crenndu-
YECKMM [IeVICTBUEM paJMallii, BeCbMa 3aTPYHNHUTENIbHO,
CKOpee MO>KHO TOBOPUTb O COYETAHHOM BO3/Ie/ICTBUI Ha
opranusm otux ¢gakropos. [IpudeM CBA3b BETUYUHBI 110-
Hy‘{GHHOf/I [03bl C M3MEHEHMAMNM HEPBHO-IMOLMOHAJIb-
HOTO COCTOAHMA HOCUT OI[HOHaHpaBTIeHHbe;I XapakTep.
OrMmeuanach MONOXUTENbHAs KOPpelIAlusA MeXOy Be-
JUYMHOI [03BI 0OTyYeHUsI U YPOBHEM PEaKTUBHOI Tpe-
BOXHOCTU (r = 0,22), 9SMOIIVIOHATIBHOI YCTOIYMBOCTHIO
(r=0,27) u peakTuBHOCTBIO (1 = 0,46).
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B 6mmxaitiem nepuoge mocie paboTsl B o4are pajna-
LIVIOHHOJI aBapyM y IETHOTO COCTaBa OTMEYa/INCh ABIE€HNUA
HeBpoTusanuy. C TeyeHyeM BpeMeH) IPOUCXOANIN U3Me-
HEHUA B OLIEHKe CUTyal[/l PaiialllIOHHOTO BO3JEVICTBYS,
OJJHAKO XapaKTep 3TUX M3MEHEHMNI, IX HalIpABJIEHHOCTD I
VICXOJ, 3aBMCENN OT TMYHOCTHOTO, BO3PACTHOIO M IICUXO-
¢usnonormdeckoro gpaxropos. CIycTs rof mocjue aBapun
60 % /1eTYNKOB CUMUTAIIN, YTO yYacCTUe B COOBITHAX IO3BO-
JINJIO IM IIOBEPUTDH B ce6${, B CBOM CMJIbI U CHOCO6HOCTI/I;
50 % cumTami, 4YTO OHM IPHOOpPen MpodeccHOHaNTbHO
Ba)KHBIe KadyecTBa, 30 % cumTamM NpMOOPETEHHDIIl OIIBIT
L[eHHBIM, 15 % JIeTYMKOB MOC/Ie YYacTs B COOBITUAX IPK-
o6pestu HOBBIIT, 001eCTBEHHO 60jIee 3HAYMMBIIT B3IJLAM Ha
KM3HbB. Y 90,5 % MeTYNKOB y4acTue B IMKBULALIVY aBAPUN
He CHM3M/IO MOTMBALMN K JIeTHOI pabore. ITpakTudeckn
Bce obcrenyemble cuntanu cebst TOTOBBIMMU K paboTe B 110-
HOOHBIX YCIOBUSAX. B TO ke BpeMst KaXK/iblil TPeTHil OTMe-
YaJl, 9TO 3a MPOLIEHIINII TOJ, €r0 CAMOYyBCTBME YXY/LIN-
7I0Ch, UTO BBIPA3NMIIOCHh B MOBBIIMIEHHON YTOM/IAEMOCTH (Y
62,5 %) n cmyokeHun norenuyn (y 37,5 %). ITo jaHHBIM,
IIOJTyYEHHBIM Ha TaKOM >K€ KOHTMHIEHTE, HE Y4aCTBOBAB-
meM B coOpTiAX Ha ADC, nogoOHble HapYLIeH MMeNu
3HAYNMTENTbHO MeHblIllee PacIpOCTPAHEHNE.

VI3BeCTHO, YTO OIIBIT IETHOIL PAOOTHI BIIMSIET HA YCTON -
YYBOCTb OPraHU3Ma K BO3/IeIICTBIIO 9KCTPeMaIbHBIX (pak-
TOpOB aBapumitHOU curyanuu. O6cnefoBamm IMKBUATO-
poB B Bo3pacTe 24,9 yeT, MOMYYNBLINX JO3Y OOTydeHNs B
cpenHeM 56 MIp, 1 B Bospacre 30,2 /IeT, NONMYyYMBIINX JO3Y
obyuenus B cpefHeM 178 mIp cpasy mocie npubsITis us
«30HBbI» U 4Yepes Tofi mocie aBapyun. Kak 1o peaKTUBHOIL,
TaK ¥ II0 TMYHOCTHOV TPEBOKHOCTY MOJIOAbBIE JIETYUKN
1-i1 Tpynnsl umeny 6osiee BBICOKME IOKa3aTesl, YeM UX
cTapuye Kojuieru. Yepes rog y numIoToB 2-11 TPYIIIBI OTMe-
YaJIoCh INOBBIIIEHNE YPOBHA PEAKTUMBHONM TPEBOXXHOCTIH.
To >xe camoe u 110 a6C0}IIOTHbIM 3HAYECHUAM, U 110 ITNHAMMN-
Ke B TeueHJe rofia MOXKHO CKa3aTb Ha OCHOBAHMM JaHHBIX
1o Tecty Jlomepa, onpenensmoLeM BblpaXeHHOCTb BHY-
TPEHHUX KOHQIMKTOB U NMPOoOIeM. Y MOJIOABIX JIETIMKOB
OH 651 6071e€ BBIPAXKEH, YeM Y OIIBITHBIX. YPOBEHb 9MOIIN-
OHAJIBHOJ PEAKTUBHOCTH B 00€NX IPYIIIaX B TeYeHNE FOa
BO3PACTAET, YTO TOBOPUT O CHIDKEHUM 3MOIMOHATIBHOM
ycroiunBocTH. [IpydeM B rpyIie ONbITHRIX IUIOTOB CIIY-
CTS TOJ, JO/IA HOPMATVMBHBIX 3HAYEHUI TIOBBIIIAETCA.

Kax BMIHO 13 IIpeACTaBIEHHOro Marepuana, B obe-
VX TPYNIIAaX MMENNCh MPU3HAKY HEBPOTU3ALNY, CTEIIEHb
BBIPKEHHOCTM KOTOPOJ B pasHbIE IIEPUOABI PasIN4YHa.
OnbITHBIE JIETYMKU, HECMOTPs Ha J103y, B 3 pasa IIPeBbI-
IIAIOIIYI0 YPOBEHDb OOMTydYeHNsT UX MOJIOBIX KOJIJIET, OKa-
3bIBAJINCH 60)166 IICUXMNYECKIN yCTOiI‘{I/IBbIMI/I B IIEpUO[
HETIOCPEe/ICTBEHHOTO BO3flelicTBUA cTpecca. OpHako B
[a/bHelIeM OHM B OOJIbIIeil CTENeHV MOABEP>KEHbI I0-
CIIeICTBUAM IICUXO-TPaBMMUPYIOIIETO JeCTBUA CTpecc-
(akTOpOB aBapUITHOM OOCTAHOBKMY, 4YTO, IIO-BUAMMOMY,
HAIpsIMYIO CBSI3aHO C 60Jiee BHICOKMM yPOBHEM IIO/Ty4eH-
HOTO VMU PaJVallIOHHOTO BO3JENICTBMA B IEPUOJ, JTUK-
BUJJALMOHHBIX paboT. Tak, u3 10 1eTYNKOB, CIMCAHHBIX C
neTHOIt pabotsl B 1987 . (M3 4MC/Ia YYaCTHUKOB YEPHO-
ObIIbCKUX CcOOBITUI), 7 uMenu nubo OCHOBHONM, 11OO
COIyTCTBYIOIMI [MAarHO3 HEPBHO-IICUXMYECKOTO VN
IICUXOCOMATIMYECKOro 3aboneBanus (3MOLMOHAIbHO-Be-
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TeTaTMBHAs HEYCTONYMBOCTD, 3aTHKHOE HEBPOTMYECKOE
COCTOsAHIE, aCTEHOBETETaTUBHbIV CUHAPOM, HEIPOLMPKY-
JISITOpHAsI JUCTOHUSA U [iP.).

PasBuTye HapyleHui HCUXMYECKOTO COCTOSIHUA Y
JIETHOTO COCTaBa HAIPSAMYIO CBS3aHO C NpeOBbIBaHNEM B
9KcTpeManbHOM cuTyanuu. C OfHON CTOPOHBI, 9TO He-
OIIpefle/IeHHOCTh MH(OpManMy O IMOTYYeHHON Ho3e U
HEOCBEIOM/IEHHOCTb 00 0COOEHHOCTSX BO3JENCTBUA pa-
muanyy Ha opraHu3M. C IpyToil CTOPOHBI (1 9TO, BUAM-
MO, T/IaBHOE), CaMa PafiaIysl ABJAETCSA MOIIHBIM CTpec-
COBBIM (DaKTOPOM, CIIOCOOHBIM BbI3BATh IICUXIIECKIE U
coMaTM4ecKue paccTpoiicTBa B OOTy4eHHOM OpraHu3Me.
PasrpaHnunTp [feiicTBre HEOONMBIINX 03 pajmManuy Ha
OPraHusM U IICUXMYECKUI CTAaTyC OT BO3HENCTBUA IPY-
rux ¢$akTOpOB IKCTPeMajbHOI CUTYalUy BecbMa TPYA-
HO. OHAKO MOXXHO IPEIONIOXKNUTD, YTO HOO0OHOE BO3-
HeJICTBYE B TOM U IPYTOM CIydae IPUBOAUT K CHYDKEHIIO
obuieli pe3ncTeHTHOCTH opranmsma. O HapyuIeHMAX B
IICYXO9MOIVIOHAJIBHOI cpepe CBUIETENTbCTBOBAMIN TAKXKe
HapylIeHnA HouHoro cHa (y 33 % obcmemyeMbIx) B BUfe
HeY[JOBJIETBOPUTE/IbHOIO CHA, HEIPMATHBIX CHOBMJEHMUII
M OTCYTCTBUS 4yBCTBa OT/bIXa mocie cHa. Hanbomnee BbI-
Pa’keHHBIMU U3 CMITOMOB HETaTUBHOTO COCTOSHUA B OT-
[La/IeHHBIII IePYOf, SIBILAIOTCA ClenyudecKyie peaknm Ha
cTpecc B Bufe Tpeoru (y 48 % ompoleHHbIX), BATOCTH (y
46 %), xenmanus Bce 6pocuts (y 51 %), ycranoctu (y 58 %),
omnaceHus nocuefcTuit obmydenus (y 67 %). besycnosHo,
vepes 5 et nocne aBapun Ha YADC npu aHamuse >kanob
Ha Pas3gpaXUTeIbHOCTD, 00IIyI0 CMaboCcTh HEOOXOAMMO,
BHOCUTb IIONPABOYHBI KOI(PUIMEHT, OTpakaroIinit
ypOBEeHb MOTUBALVI MHAUBUAYYMA Ha IPOJO/IKEHME JIeT-
HOJI paboTHI U y4yeTa Ipoliecca eCTeCTBeHHOro (buonorn-
4eckoro) crapeHns. CHIDKeHNE MOTUBAIINIL K IIPOJIIEHIIO
IpoecCHOHAIbHOI AeATeIbHOCTU YCTAaHOB/ICHO TONIBKO Y
9 % BepTONETYNKOB-TNKBUAATOPOB.

IToMnmo yKasaHHBIX Bbllle (AKTOPOB ICUXOIOTH-
YeCKOTO CTpecca, CBSA3aHHBIX C aBapueil, IPU3HAKOM 3a-
KpeIUIeHNSI COCTOSHUA TPEBOXHOCTV ABWICSA KOMILIEKC
coOMaTMYecKux 3a0o0JIeBaHMIl, YCTAHOBJIEHHDII Yy BepTO-
neTdnkoB mocie cobprtmii Ha YADC, Bospacrarommit
60/iee MHTEHCUBHO, 4eM BpeMs, MpOILIefiiee 1Iocne 06-
nydenys. CpaBHeHMe OLIEHOK MeX[y IMKBUAATOpaMu
ABMAIIMMOHHOI'O M1 HEABMAIITVIOHHOT O HpO(bI/UIH HE€ BBIABUJIO
CYLIeCTBEHHbIX Pa3/IN4Mil, 32 UCKTIOYeHIeM OTHOIICHM K
aBUakaractpode, YTO, OYEBU/IHO, CBSI3aHO C OCO3HAHUEM
BEpPTO/IETYMKAMI OITACHOCTH JIETHOTO Tpyza. Takum obpa-
30M, JIMKBMJATOPBI OT/INYAIOTCA IOBBIIIEHHBIMI OLleHKa-
MM CyO'beKTMBHO BOCIIPMHMMAEMOII PYCKOBAHHOCTH XKI3-
HEHHBIX 00CTOSATENbCTB. BhIsB/ICHHDIE Y JIETHOTO COCTaBa
paHHME COBUTH B IICMXMYECKOM CTaTyce YKasbIBalOT Ha
HEOOXOINMOCTh Pa3paboOTKM Mep, HAIIPaB/IEHHBIX HA I10-
BBIIIEHNE YCTOMYMBOCTY Y€/TOBEKA K BO3MIEMICTBIIO CTpeC-
COBBIX (paKTOPOB ¥ KOPPEKLVI0 GYHKLMOHATIBHOTO COCTO-
SHMA B IIPOIecCe BBITTOTHEHN TOCTABIeHHBIX 3a/ad.

Puck yTpaTbl 3HOpOBbsI CBsI3aH HE TONBKO C OOBeK-
TUBHbBIMU, HO U Cy6'beKTI/IBHI)IMI/I KpurepusaMmn KadgecTrBa
>KU3HU. ITO 0COOEHHO aKTyaNbHO AJIs1 KOHTUHIE€HTA Bep-
TOJIeTYMKOB, Y4aCTBOBABIIVX B IMKBYU/IALIVV IIOC/IENCTBUIA
aBapun Ha YepHoObUTbCKOIT ADC U MOABEPIIINXCS [eii-
CTBMIO KOMIUIEKCA (PaKTOPOB pajMal[MOHHON U Hepajua-

LVIOHHOI TIpUpOgbl. IIpu 3TOM 00bEeKTUBUCTCKASL MOJIENb
oIpefieiieT Ka4eCTBO >KM3HU KaK pe3y/IbTaT KOMOMHALINU
M3y4aeMBbIX IIOKa3aTeslell, He 3aBUCAIIMX OT MHIUBULY-
yMa. OTa MOJe/Ib KadeCTBa XXM3HU BEPTONETYUKOB 00y-
CJIOB/IEHA 4epHOOBUIBCKOTL aBapuelt 11 ee MOC/IeNCTBISIMIA,
BBICOKMM PUCKOM BBIIIOJIHEHM:A IIOCTAB/I€HHbIX 3afiad U
T.71. Ilcuxonmornyeckas Mopie/lb KauecTBa >KM3HU OCHOBBI-
BaeTCs Ha TOM, YTO MCTMHHOE 3HaUeHIe OTPaXKeHO B CYyO'b-
eKTUBHBIX OINyIeHNAX MHAMBNOB. Clofa BK/IIOYAIOTCA
OLIeHKV HETaTVMBHBIX U MOSUTUBHBIX 9P (eKTOB, CIaCTbs,
YIOBJIETBOPEHHOCTH PaslIMYHBIMU chepaMy >KMU3Hefes-
TENILHOCTY (3J0POBbEM, TOXOJ0M, 0Opa3OBaHUEM U T.1I.).

Yepes 10 et mocie aBapuy ObUI MPOBEEH COLMOTIO-
TMYEeCKUil OIPOC BEpPTONeTUYMKOB-IMKBUIATOPOB aBapuu
Ha YAODC ¢ 1enbio OLEHKM HEKOTOPBIX IOKasaTeslell ux
o6pasa )XM3HY, a TAK>Ke OTHOLIEHNS K IbTOTaM U KOMIIEH-
callMAM, CyLIeCTBYIOUIMM B paMKaX MMEIOLIErocsl 3aKOHa.
Bpr60poyHas COBOKYITHOCTb COCTaBWIa 254 peClOH/IeHTa,
IIPOIO/DKABIINMX BBIIIOTHATD 3a/lauy 110 TMKBUIALMK IIO-
cnepcTBuit aBapun. CpegHnit Bo3pacT — 37 jeT, AMana3ox
103 obnyuenns go 250 mIp. [TorydeHnble pe3yabTaThl aHa-
JIM3MPOBAJINCH 10 MCCIEAYyeMOll TpyIIle MIM CpaBHMBA-
JICDb C TAKOBBIMM TP OIIPOCE KOHTMHI€HTA yYaCTBYIOIUX
B paborax Ha YADC kak BOeHHOOOs3aHHBIX. B maHHOI
CTaTbe NIPUBENEHDBI OTBETHI NI Ha HEKOTOPbIE pa3/ie/ibl
AQHKETBI.

BonpimHcTBO omporueHHbIX (80 %) cocTosAT B Opa-
Ke. Ha cnenyrommii rop nocie aBapun Ha YADC ormedeH
(akT CHIDKEHMS POXXIAeMOCTH fieTell, YTO OODbACHACTCS
HeTraTVBHBIM OTHOLIEHNEM PECIIOH/IEHTOB K 00Ty4eHNIO 1
OIaceHMeM ero NoCneCTBUIL. Y TMKBUAATOPOB HeaBMaL -
oHHOro npoduist B 1987 1. HabI0AaICs BCIUIECK Pa3BOMIOB,
B HamOOJIbIIell CTEelleH!M CBA3AHHBIX C 3a00/IeBaHMAMI,
BbI3BAHHBIMIU BO3JIENICTBMEM pajyaluu. Y BepTONETIM-
KOB YIC/IO PasBONOB B MOCTYEPHOOBUIBCKIIT TIEPUOL He
MEHAIOCH TI0 CPpaBHEHMIO ¢ foaBapuiiHbiM. K 1990 r. Ha-
6/mI01aJICsT POCT POXKAAEMOCTH IETEN, YTO CBA3AHO C YIy4-
HIAIOMVYMUCA  COLMAIbHO-TUTMEHNYECKMMM  YCIOBUAMMU
JKVU3HM, HaM4MeM OIpefie/leHHBIX IbroT 1 6ormee 00bek-
TUBHBIM BOCIIPUATUEM JTMKBUJATOPAMM ITOCTEACTBUI pa-
IMALVIOHHO aBapUn.

BO/MBIIMHCTBO 13 BEPTOMETYNKOB OTHOCAT PaboTy K
OfIHOVI 13 Hanbojlee BaKHBIX cep KISHEHHBIX IHTEPECOB,
KaK CII0CO0y CaMOBBIpaKeHNs U camopeanusaunu. B to
e BpeMs 19 % pecroH/IeHTOB ObIIN He Y/JOB/IETBOPEHDI
paboroit n3-3a Hu3Koro 3apaborka. [Ipn atom 6ompuINH-
cTBO (78 %) yTBEpXK/aeT, 4YTO B PeIIeHNUI STON IIPOOIeMbl
6o0sbIlIOe 3HAYEHVE MMEIOT MapiaMeHT, NPaBUTEIbCTBO,
obacTHbIe ¥ TOPOJCKIE BAACTH. B cpaBHeHMN ¢ fpyruMu
TpyNIaMy TMKBUJATOPOB I HACE/IEHNUS 9TY LU PBI 3HAUM-
TEJIbHO BBIIIE, T.€., C OJHOJ CTOPOHBI, IPUCYTCTBYIOT 0CO3-
HaHNe OIpefe/IsAIoNIell pomyu cebs B pellleHNy HaCyIHBIX
mpo6eM, ¢ APyroil — MOCTpafiaBlllyie BEPTONIETUNKY, BO-
B/IeYEHHbIE B KPYTOBOPOT MOMUTUIECKMX COOBITIIL, ObLIN
BIIpaBe PacCYMTBIBATh Ha OOJlee CYIeCTBEHHYIO IIOMOILIb
OT TOCYIApCTBEHHBIX CTPYKTYP.

B xope mccnenoBanmil BbIABIEHO, 4TO 71 % ompolieH-
HBIX OTMEYAET 3a MOoCeqHNe 2—3 Tofa yXyALUIEeHN)e CBOETO
310poBbs. CpaBHMBAsA COCTOSIHME COOCTBEHHOTO 3[[0POBbS
CO 37I0POBbEM CBOMX CBE€PCTHMKOB, 35 % PeCIIOH/IEHTOB
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E — 06/1y4eHHbIe IMKBUAATOPSI
4 — KOHTpO/IbHasA rpynna

A- 06ﬂy"leHHbIe JINKBUAATOPbI
C conyTcTsyrownmmn 3abone-
BaHUAMU

Puc. 3. 3Ha4eHns1 UMMYHO/IOTMYECKIX TTOKa3aTeselt 00/1y4eHHbIX
HI/IKBI/[)IaTOpOB C COHYTCTBYIOHH/IMI/I 3360}I€BaHI/IHMI/I 10
CPaBHEHUIO € MIOKa3aTe/sIMMI IMKBUIATOPOB 6e3 AMarHo30B 1
KOHTPO/bHBIX /inL,. I1o yacoBoii crpenke N mokasaTend B %

K KoHTpoo. 1 — Lim %, 2 — Lim a6c., 3 - E-POK %, 4 - E-POK
ab6c., 5 - Ak %, 6 — Ak a6¢., 7 - TTr %, 8 — TTr abc¢., 9 — TTs %,
10 - TTs abc., 11 - Tr/Ts abe., 12 — Ayto-POK %, 13 - Ayro-POK
a6c., 14 - M-POK %, 15 - M-POK a6c.

YTBEPXKAAIOT, YTO MX 3[JOPOBbe Xy)Ke. B mocTyepHOOBIIB-
CKMil Tlepyof, Hab/MIoaNoch BO3pacTaHUe XPOHMYECKMX
3a007IeBaHMII Y IMKBUAATOPOB, YCTAHOB/ICHBI OTKIOHEHNS
[0 psifiy TOKasaTeslell MMMYHOTeMaTO/lIOTMYeCKOro CTa-
Tyca. [Ipudem B 607IbIIIelT CTETIEHN 3TO BBIPAKEHO Y NN,
UMeLMX 3a00jIeBaHMs ellje /IO pajiMallllOHHON aBapuu
(puc. 3). MOXXHO HPEFIOMIOXKNUTD, YTO HA COCTOSIHIE 3710-
POBBS JIMKBUJATOPOB [EVICTBUTENIBHO OKas3aja BIVSIHMUE
4epHOOBIIbCKAs KaTacTpoda.

Kpome papmanyoHHOro, Ha 3J0POBbE BEpPTONETUN-
KOB-/IMKBU/ATOPOB BN U Apyrue dpaktopsl. Tak, 93 %
OHpOHIeHHI)IX yHOTpe6HHHI/I CHI/IPTHI)IC HAIIMTKM U 3a I10-
cimeqHue 2-3 roga CTanuM [earb 9TO 4aie. 55 % nukBu-
[aTOPOB KYPAT U /st OOBIINHCTBA U3 HUX €XeJHeBHasA
1032 COCTaB/IsAeT MPAKTUYECKN IIa4Ky B AeHb. bomee Tpe-
TU JIefICTBYIOIMX oduiiepoB He 3aHMMaeTcsi cioprom. C
60HI)IIH/IMI/I HpO6HeMaMI/I HI/IKBI/IHaTOpI)I CTA/IKMBAKTCA U
B CcOLMa/sIbHOM IaHe [21, 22]. 9To KacaeTcs e;KerofHoro
oTmycka B yno6Hoe Bpems (91 %); momydeHus Gecrpo-
I[EHTHOI CCYABI Ha CTPOUTENbCTBO (95 %), MpaBa BHeoUe-
PEe/JHOTO MOTyYeHMsI 3eMeIbHBIX YIaCTKOB, U TONBKO 38 %
JINLL TIOTIYYaI0T KETOJHO MyTEeBKY B caHartopumit. [Tpudem
66 % OIpPOLIEHHBIX CYNUTAIOT, YTO NPENYCMOTPEHHbIE 3a-
KOHOJJaTe/IbCTBOM JIBTOTBI M KOMIIEHCAIIM He OKa3bIBAIOT
OLILyTMMOJI COLMAIBHOI HOAAEPKKU UM M UX CEMbsIM, a
88 % MUKBUAATOPOB >KECTKO OPMEHTMPOBAHBI Ha MOXKM3-
HEHHbIE IbIOTHI U KOMITEHCAL[MI CO CTOPOHBI TOCYapCTBa
u obugecTBa. [TpakTMIECKN BCE CYUTAIOT, YTO CO CTOPOHBI
obmjectBa K HMM IpeobsajaeT HeraTMBHOE OTHOLIEHIE
(pasgpakeHue, BeLOMCTBEHHOE paBHOAYLINeE, GIOPOKpa-
T3M). OIHO3HAYHO MOXKHO CKa3aTb, YTO 3aKOH O COLM-
QIBHOI 3allUTe TPaKMaH, IOABEPIIINXCS BO3JENCTBIUIO
YepHOOBIIBCKOI KaTacTpOdbl, HOCUT KOMIIEHCAL[MOHHBII
XapaKTep 1 He yYUThIBAeT YPOBEHb 1 XapaKTep peabHOro
yiep6a, KOTOPBIII IOHECIN BEPTONeTYNKN-TNKBUAATOPHI,
BBIIIO/IHSBIINE Hanbomee OTBETCTBEHHbIE 3a/ja4M B Iep-
BbIE THU NTOC/Ie KaTacTpodsl [4, 17].
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Vcxonst M3 KpaTKOro aHajaM3a SMIMPUYECKOTO Ma-
Tepuasa, MpPeACTaBIeHHOTO BbIIle, MOXHO CHeNaTbh 060-
CHOBAHHBIIl BBIBOJl, YTO BEPTOIETUMKOB-TMKBUIATOPOB
OT/IIMYaeT HaaM4ue IIeIOr0 psiia COLMAIbHBIX HPOOIeM,
SBJIAIOMMNXCSA CICACTBMEM MX IPUYACTHOCTU K YEPHO-
6putbckoit aBapun. Cdepsl, B KOTOPOI BePTONETYNKN
ollymalT cebs 0COOEHHO COLMANbHO He3alVIIeHHbIMIY,
SIBJIAIOTCST Hambojiee BaXKHBIMM COCTAB/ISIOIMMM Kade-
CTBa >KU3HU. A UMEHHO — 9TO MaTepuanbHas cdepa, XKu-
JIAIIHBIE YC/IOBYSL, YPOBEHD IICUXOIOIMYECKOil KoM(pOpT-
HOCTHU B OKpY>Karolleli conyanbHoit cpege. [Ipotusopeune
3aKJII0YAETCsl B TOM, 4TO, C OJJHOJ CTOPOHBI, BEPTONIETUM-
KaM-/IMKBUJATOPaM B KaKHOil M3 IepedyCciieHHbIX chep
[IPeJOCTaB/IeHBI JIbIOTHI, C PYTOil CTOPOHBI, HAOTIOAeTCS
HEYIOB/IETBOPEHHOCTb BceMu cdepamu >KM3HeTesTeNb-
HocTu. K TOMy >Xe c/leyeT OTMETHUTb, UTO yXKe Ha JIeHb
AHKETMPOBAHMS YaCTh IMKBIUAATOPOB MMeJIa «IBOHbIE»
U JakKe «TPOJIHbIE» JIbIOTHI C YI€TOM MX y4acTus B 6oe-
BBIX felicTBMAX B Adranucrane u Yeune. [Toxxamyii, MOX-
HO C YBEPEHHOCTDBIO CKa3aTh, UTO CHEHU(NKA JTETINKOB
BEpPTOJIETHOI aBMAIMM COCTONUT B TOM, YTO MX, KaK Ham-
6oree npodeccnoHaIPHO MOATOTOBIEHHBIX K AEICTBUAM
B 3KCTpeMaT[beIX CI/ITyaLU/IHX, IIOCTOAHHO <<BprbIBaIOT»
U3 NPUBBIYHON XXVU3HY, IPUBBIYHOTO COL[MAIBHOTO OKPY-
JKEHVsI 1 TIOMEIJAI0T B MHYIO Cpely, HaBsA3as (4acTo mpo-
TIUB BOJIM M XKEJIAHM:A) JKECTKYIO CUCTEMY IIPaBIII XKI3He-
[esITeIbHOCTY B OIACHOM /IS 3JOPOBbsI U >KMU3HU CPEfie.
EcTecTBEHHO, 4TO JIMKBUAATOPBI PACCUNTBIBAIN, UTO Ha-
BsI3aHHDII TOCYAAPCTBOM PUCK, B TOM YNCIIe VM pajyariy-
OHHBIIT, JO/DKEH OBITb KOMIICHCUPOBAH, IIpeX/[e BCero,
MaTepuajabHO, B BUJIe CTPAaXOBaHUsI, IpUYeM He TONbKO B
CIy4asx CMEPTENTbHOTO VICXOA VU TEIeCHBIX MOBPeX/e-
HIT, HO ¥ I M3MEHEHVSIX B COCTOSIHNUM 3[JOPOBbS, [aXKe
eC/IU OHY He IPYUBENN K OTPaHNYeHNIO TOHOCTH B JIeTHO
pabore. IToka ke MMenOCh IBHOE HECOOTBETCTBME JieK/Ia-
PUPYEMBIX JIBIOT IIOTPEOHOCTSIM IMKBUAATOPOB.

Vcrionp3oBaHye IPUHIUIIA CPABHUTEIBHOCTI PUCKOB
[I0Ka3aJIo, YTO IICUXOJIOTMYeCK) BepPTONeTYNKM IuIepOo-
JIM30BAaHHO BOCHPUHVMAIOT PajMaliio B AMAIla30He Ma-
nbix go3. K mpumepy, 89 % ONpOLIEHHBIX CYMTAIOT, YTO
pajmanys omacHee, yeM KypeHue. V, B To xe BpeMms, Ipn
IPUHATUY B KA9€CTBE OCHOBBI TOTO (paKTa, 4TO Imoes/Ka Ha
JIMYHOM aBTOTPAHCIIOPTE CONPsDKEHa ¢ OO/IBIIUM PUCKOM
e, HexXenmn 06}1yquI/[e B fose 25 P, 78 % pecnonpen-
TOB IPEAIOYIN IIPOJODKATH [10/1b30BATHCS ABTOMOOIIIEM.
BupHO, 4TO TMKBMUIATOPbI OFHOCTOPOHHE OLIEHMBAIOT 3Ha-
YeHUe pafinallOHHOrO (pakTopa B >KM3HMU, COBEPIIEHHO
npeHeOperasi OHaCHOCTHIO IPYIUX €CTECTBEHHBIX U UCKYC-
CTBEHHBIX JMICTOYHMKOB PIMCKa. bomee BbICOKMIT ypoBeHb
HeBpoTM3aluy (HMU3KMIT 110 aOCOMIOTHON BeNMMYMHE) Y
BEPTO/IETYMNKOB-TNKBUATOPOB B CPABHEHUY C KOHTPOJIb-
HOJI TPynIoi u 06C/IefOBaHHBIMU NOC/IE HPUOBITUSA U3
30HBI 0OEBBIX [ECTBUII KOCBEHHO CBMAETENbCTBYET 00
9MOIIYOHATBbHOI BO30YAMMOCTH, IPOBOLMPYIOIE pas-
JIMYHbIE HeTaTUBHbBIE NEPeKMBAHUA (TPEBOXHOCTD, Pas-
IPaXUTEeNbHOCTD). TIofTBEpXK/IeHeM 3TOTO SBUINCDH OT-
MeYeHHble B JIIHAMUKe BBICOKUII YPOBEHb JTMYHOCTHO
TpeBoXXKHOCTH (110 mikase Crimnbeprepa) 1 HU3KUIT TTOKaA-
3aTe/b CyOBEKTUBHON OLIEHKY KaueCTBa HOYHOTO CHA.
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VHasA cTpyKTypa M3MEeHEHUI M3y9aeMbIX IIOKa3aTenei
6bUTa TIOTy4YeHa Ipy 00C/IelOBaHNY IeTYMKOB, YYaCTBYIO-
VX B BOEHHBIX KOH(uKTax [4, 17]. [Tpakruyeckn, fan-
HBI€ 9TOJ IPYIIIBI COMOCTABUMBI C KOHTPOJIbHBIMH, UTO,
Ha TIePBBIiT B3IVIAM, SIB/ISIETCS HE XapaKTePHBIM /IS IOCT-
CTPECCOBBIX COCTOSHMII TOCIe PABOThI B 9KCTPEMaIbHBIX
ycnoBuAx 6oeBoit fieATenbHOCTH. [To-BUAMMOMY, OTAAIEH-
HBIe TIOCTIEICTBYSI CTPECCOBOTO BO3EIICTBIUA MHKOPIOPK-
POBaHHBIX PaINOHYKIN/IOB Y JIETYNKOB (yyacTHMKOB JITTA
Ha YADC) conpsixeHs ¢ 601ee CUIbHBIMI HaPYIIEHSIMI
3MOIIVOHA/TLHO- TNYHOCTHBIX XapaKTePIUCTHK, HEXKeI Io-
CTIEICTBYA CTPecca y IeTYNKOB, IPUHIMABIINX YIacTHe B
60eBbIx oneparysax [17, 22]. Ha ocHOBaHUY NOTy4eHHDIX
[aHHBIX MOYXKHO 3aK/IIOYNUTD, YTO MHOTO(aKTOPHOE CTpec-
coBoe BosgelicTBMe aBapuyu Ha YepHoObuibckoit ADC n
pAR HETAaTMBHDBIX COI_[I/IaJIbHO-6bITOBI)IX IIpUYNH NIPUBOIAT
K PasBUTMIO HEONTATONPUATHBIX COCTOSIHUIL, IPOSIBIIIIO-
IIMXCST BBICOKOV IMYHOCTHON TPEBOXXHOCTBIO, IIOBBIIICH-
HBIM YPOBHEM SMOI[MOHA/IbBHOTO pearupoBaHIs, Hapylie-
HIeM HOYHOTO CHa. He MCK/TI0UeHO, 4TO B TAKOI CUTyaLuu
YaCTO BO3HMKAIOT CeMelHble HEYPSIUIIBI, IPOSABJIAETCI
IpeiPacoIOKeHHOCTb K BPEIHBIM IPUBBIYKAM U INIPU-
cTpacTysAM. ITO ObIIO HaMM IIOATBEP>KAEHO IIPU aHasIN-
3e HapKOJIOTMYIECKOTO CTaTyca MeTOJOM aHKeTUPOBAHIU:
36 % o6cmenyeMbIX OTHOCATCS K TaK Ha3bIBAaeMOI TPYIIIIe
pUCKa.

VccnenoBannsa KadecTsa XXM3HM U COIMATBHO-TICXO-
TIOTMYECKOTO CAMOYYBCTBUA TNKBUAATOPOB, IPOBOJMMbIE
Ha NpOTsKEHUN pAfda JIET, IIOKA3bIBAIOT, YTO JIMKBUATO-
POB U WX CeMbH, IIOMUMO IICHMXO/IOTMYECKUX, OT/INYAET
Le/blil PAJ COLMANbHBIX IPOOIeM, ABIAIOLMINXCA CIIef-
CTBMEM UX NMPUIACTHOCTHU K YEPHOOBIIBCKOI KaTacTpode.
ITpo6neMbl 3TM OTHOCATCA K cepe ceMbl, feMorpadude-
CKOTO IIOBEfieHN, K cdepe 3aHATOCTY U MaTepyanbHOTO
MO/IOXKEeHNA. 3HAYNTe/IbHAsA YacTh TMKBUIATOPOB He YBe-
peHa B IPOYHOCTM CBOEro Opaka, B 4aCTHOCTH, BCTIE[-
CTBME YXYJIIEHUSA COCTOAHNUA 3TOPOBbS, @ TAKKE IOTOMY,
YTO YaCTh MMKBUIATOPOB BHOCUT MEHDBIINII BKJIAJ B Ce-
MEITHBIN OIOKET, 4eM OCTaIbHbIE YWIEHBI CeMbl. MHOTMM
ydactHukaMm JIITA na YASC mpunuiocb cMeHUTb pado-
Ty, HO U C HOBOJI paboToit He clipaBiAeTcs nopspka 30 %
JMKBUJIATOPOB. Bo3pacTaeT Konmm4ecTBO NMKBUJATOPOB,
KOTOpbIe CTa/M Yallle yHOTpPeO/IATb aKOronb. Takum 06-
pasoM, Jjake HMOBEPXHOCTHBINl aHa/lIM3 KauyeCTBa HKM3HU
JIMKBUJJATOPOB IIOKa3aJjl, YTO OHO JATIeKO OT IICUXO/IOTIYe-
ckoro komdopTa B OKpy>Karwleii cpesie. [IpakTudecknu Bce
OIIpOIICHHbIE BEPTONETUMKU-TUKBUATOPDI B AaHKETaX OT-
METIIN, YTO UX peasibHas 3ac/Iyra lepef ToCy[apCTBOM He
HAaXOJWT HO/DKHOTO OTK/IMKA He TOMBKO B MaTepUaIbHOM,
HO Jlake B MOPAJIbHOM IUTaHe. EcTecTBeHHO, 3TO BHOCKUT
CBOIl HETAaTMBHBIN BKJIAJ B COCTOSTHNE IICUXOHEBPOJIOTH-
YeCKOTO CTaTyca MMKBUAATOPOB.

[TpoBenennsie Hamu panee [17, 18, 23-25] akcrepu-
MeHTa/IbHble HeilpoMOp¢onIornyeckue UCCIefOBaHNA Ha
JKMUBOTHDBIX, IIOABEPTrIINXCA BHEUIHEMY pagNaljlYIOHHOMY
BO3JIEIICTBUIO B J03aX U BO3PACTe, COIIOCTABMMBIX C IIOTY-
YeHHBIMJ NMKBUAATOPAMMY, TIOKAa3anu, 4TO HepBHAs CU-
cTeMa o6/majjaeT BbICOKON MOP(HOQYHKIVIOHANIBHON IyB-
CTBUTETIBHOCTBIO K MOHM3VPYIOLIEMY U3TyI€HIIO B MaJIbIX
mosax (mo 1 Ip), HO, B IeIOM, ¥ TOCTATOYHON YCTONYUBO-

CThIO HEVIPOHHOI M HEPOINIMAIbHOIN IONY/IALN, 6eka,
HYK/IEMHOBBIX KMUCIOT, (PepMEHTATUBHBIX CUCTEM U MIU-
KPOLMPKY/LITOPHOTO Pyc/ia K TAKMM [{03aM BHEIIHEro 00-
JydeHus. BbLaB/ieHHbIe M3MeHeHU A Heclepu4HbI, Ipo-
TEKAI0T BOTHOOOPA3HO, He MMEIOT INHEITHO 030BO MIN
BpeMeHHOII 3aBMCUMOCTY C IIPOTHO30M BOCCTaHOBJIEHNA
Jlo IOKasaresiell Bo3pacTHoON HOpMblL. ITpn Bcex pexxmmax
00JTy4eHIs U CPOKaxX IIOCTPAUALIMOHHOTO IepUOofa Ipe-
obafany n3MeHeHNsl, OTpaXKaloliye BapyaHThl GyHKIM-
OHAJIbHOV aKTUBHOCTY HEVIPOHOB.

IIpu MaTeMaTI4eCKOM MOJIETMPOBAHUN ITOLTBEPXKE-
HO, YTO M3MEeHEHSI HelIpOoMOPOIOrnyeCcKIX IIoKasaresei
MIMEIOT HeJIMHENHBIN XapaKTep C JJOBOIBHO C/1aboit Koppe-
JIALMOHHOI CBA3BI0 MeXY 3¢ dekToM U Takumu $aKkTo-
paMu Kak fosa o6mydeHus (x), BpeMs ITOC/ie BO3LeICTBIS
(y), a TaKXXe COBMECTHOE BIIMSHVE JO3BI U BpeMeHU (xy).
IIpu aTOM COBMECTHOE BIMAHME NO3BI ¥ BpEMEHM MOCTpa-
AMAIVOHHOTO Heprofa (xy) 4acTo HUBEIMPOBAJIO U3MEHe-
HUS, 1 6OIBIIMHCTBO HelpoMopdonorndeckux 3¢ hexToB
He MIMEJIO CYLIeCTBEHHBIX pasIn4yii B Ha4aJbHBIX M KO-
HEYHDIX 3HAYEeHMAX [J030-BPEMEHHBIX I1apaMeTpoB, a 3¢-
(exThl OTIMYaMNCh B OONbIIeIT CTEIeHN IPYU UX CPeJHMX
3HAYEHMAX.

Mogpenb IMHAMMKY TIOKa3aTeneil COCTOSHNUA HEPBHBIX
KJIETOK B 3aBUCHMOCTY OT O3Bl OOJTy4eHMsI U BpPeMeHU
MIOCTPAJMALMOHHOTO Neprojja MpeNCcTaBIANN yPaBHEHN-
€M perpeccun:

- 2 2 3 3
Bl =ay + a,x + ayy + axy + ax’ + ay* + ax’ + a,y,

rie 311 - 3aBMCKMMBIIT ITOKa3aTesb, X — ;032 OOTydeHUs;
y — BpeMsi, Iocie o6nydeHuss; xy, X% y2 x°, y° - B3auMHble
B/INAHMA IIaPaMeTPOB X, ¥ U HelIMHeITHOe BIMAHME KaXKII0-
TO 13 3TUX IapaMeTpOB.

ITpy mOCTpOEHNY PETrPecCHOHHBIX MOfeell yINThIBa-
JINCh TONBKO MapaMeTphl A1 K03(Q UIMEHTOB C ypaBHe-
HyeM 3HaurMocTn 95 % (p < 0,05). B pesynbrate mmomydyeHo
CEMEJICTBO YPaBHEHUII perpeccuy, KOTOpble CBUJETENb-
CTBYIOT O HE/IMHENTHOM CTOXacTUYeCKOM XapakTepe Ife-
pebpanbHbIX 9((PeKTOB Py BCEX M3YYEHHBIX [03aX U
pexxmmax oOnmydeHus. BusyanbHasd oOlileHKa ypaBHEHUIT
perpeccun 1okazaHa Ha IpUMepe IMHAMUKY JIeCTPYKTUB-
HBIX HeifpoHoB (JJH) mpm pasmuuHbIX pexxnmax (omgHO-
KpPaTHO, (paKIMOHMPOBAHHO, pa3IMYHble MOIJHOCTU
[IO3bI) 06nyquMH B CyMMapHbIX fo3ax oT 100 go 1000 mIp
(puc. 4). BugHo, 4TO BpeMs Majo BIUAET Ha M3MEHEHIe
KomyecTtBa JJH B mccnegyemMoM gyanasoHe ImapaMeTpoOB.
ITpu 06mydeHnn KOMMIECTBO MOrMOIINX HEIPOHOB He3Ha-
YNUTENbHO BO3PACTaeT, C yBeIMYeHNeM J03bl 00mydeHns
3HAYMMO CHIDKAETCH, B KOHIIE M3Y4eHHOTrO J1alla30Ha 103
00Iy4eHNsA BO3pacTaeT ¥ IPAKTUYECKM COOTBETCTBYET
KOHTPOJIO. YpaBHEeHNe Perpeccyui BBIIIANNAT CIeYONIIM
obpasom:

ITH = 0,5388 + 1,6997x — 10,5959x> + 9,0057x> + 0,1395y”.
Y

I[Ipu koadpduiente perepmunanym R = 0,52 cBs3b
MeXny pakropamu cnabasg — koaduieHT Koppenaunn
r=20,27.

IIpn ¢pakiMOHMPOBAHHOM OOTydYeHUY YpaBHEHIe
perpeccun, orpaxamoomiee fuHaMuky JH B kope Mo3Kedka
B IIOCTPAINAIIIOHHOM IIEPUOJe, IMEET BUJ:

29



Papmnanmonnas meguipmHa

MenuniacKas pagyuoorys 1 paguaionHas 6esonacHocTb. 2018. Tom 63. Ne 4

x

=

o

ISH

3 12

3

= 1,0

Q

I

v 08

0

& 06

=

£ o4

o

g 0,2

< 90
-0,2
-0,4

Puc. 4. Ipaduk 3aBUCHMOCTU KONMYECTBA JeCTPYKTUBHBIX
HePOHOB KOPbI TEMEHHOJ JO/IU OT JJ03bI OJIHOKPATHOTO
0067y 4eHIIsI 1 BpeMeH! IOCTPAANALIOHHOTO TIePIOfa

TTH = 0,32449 + 0,59583x + 1,56735y — 0,51116x2 —
1,43781y2 (r = 0,75; R? = 0,86).

W3 rpadmka (puc. 5) BUFHO, YTO HanbObIIIee BIVISTHIIE
Ha AMHaMMKy KonmdectBa JJH okaspiBaeT Bpems (x) mo-
cTpapuanyonHoro nepuopa. KoagoummeHTsl perpeccun
IpY apryMeHTe «103a o0aydeHnsa» (y) COCTaB/IAT NULIb
TPETbIO 4acTh OT KO3(PUIMEHTOB IPU apryMeHTe «Bpe-
Ms», YTO TOBOPUT O CTa0OM BIMSIHUY O3Bl OOTydeHNUs Ha
AMHAaMUKY rbenn HeripoHoB. [TonydeHHass GpyHKIS MMe-
€T MaKCMMYM B Cp€JHMX 3HAYEHNAX AMAITa30HOB TO3bl 06-
JTydeHMA ¥ BpeMeHN MOCTPaYallIOHHOTO TIePUOfa.

ITo maHHBIM KOPPEIALMOHHON MaTPUIBI ABYX (aKTo-
pOB (MOIIHOCTD [103bI 00O/Ty4eHNs], BpeMs IOocTe 06yde-
HIA) ¢ mapamerpoM JJH ycraHoBIeHa psAMas cBA3b Iapa-
merpa [JH ¢ aByms daxTopamu, ¢ yBelnndeHeM KOTOPbIX
HOKa3are/b OyIeT YBelN4NBaThCA.

[leCTpyKTUBHbIE HEMPOHBI, A0NA

Puc. 5. [paduk 3aBUCHMOCTU KOMYECTBA JeCTPYKTUBHBIX
HEIIPOHOB KOPBI MO3)KeUYKa OT /{035l PPaKIIMOHNPOBAHHOTO
006/Ty4eHIIsI 1 BpeMeH! IIOCTPAANALIOHHOTO TIePIOfia
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YpaBHeHUe perpeccui, ONMChbIBaoIee IMHAMUKY BO3-
IelicTBUSA M3ydaeMbIX (aKTOPOB Ha M3MEHEHNe KOJde-
crBa JTH, BBIITISAUT Crefyrommm obpasom:

IOH = 0,44997 + 2,00853z - 0,29767y - 0,20082zy -
1,56549z% + 0,60603y>.

Hanbonpumit Bkmag B yBenmumdeHne xommdecrsa JJH
BHOCHUT MOIIIHOCTb J103bI 06/1ydenus. KoadduimenTs: mpu
(baKTope BpeMeHN (y) cocrapnAwT MyuHyc 0,2 u 0,6, B TO
BpeMsi Kak Ipy (paKTope MOLIHOCTH 03bI (Z) OHU ropaszo
Boite (2,0 1 MyuHYyC 1,6), T.. BpeMs I10 CPaBHEHMIO € MOLII-
HOCTBIO JJ03bl 00/Iy4eHnsl MeHbllle BMseT Ha M3MeHeHue
KOTYeCTBa JAeCTPYKTUBHBIX KIeTOK. YPOBEHb 3HAUMMO-
cru Mozienu coctapiseT menee 1-107!° mpu koadduiente
nerepmuHanuu R? = 0,86.

BusyanbHas oneHKa 3aBucuMocTy Konndecrsa [JH ot
MOIIJHOCTY 03Bl OOMyYeHMs] ¥ BpPeMeHU IOCTPaiaLiy-
OHHOTO Iepyojja MpefCTaBlIeHa Ha TPeXMepHOM rpadu-
ke (puc. 6). BugHo, 4TO B KOHIle U3YYEHHOTO [UaNasoHa
MOIIJHOCTEI! 103 00/Ty4eHIsI MaKCMMa/IbHOe 3HaYeHMe Ia-
pamerpa JJH HauuHaeT CHIDKATbCA.

Bmecre ¢ Tem, xapakTep MOpP(ONIOrNYecKnX M3MeHe-
HUJI, BOSHMKAIOIUX B TOIOBHOM MO3T€, TIOKa3bIBaeT, YTO
MOHNU3UpYIOIlee M3TydeHMe MpU BHEITHEM BO3JENCTBUU
B PerMTaMEeHTMPOBAHHBIX /033X HPUBOIUT B HEKOTOPBIX
CIydasix K pasHOHAINpaBaeHHBIM 3¢ deKTam, CHYDKas OfHI
II0KA3aTe/N U MOBBIIIAs PYTHE. ITO CBUIETENBCTBYET 00
OIIpefie/IEeHHOM PICKe BOSHUKHOBEHMsSI HApYIIeHUI PyHK-
I[MOHVPOBAHMU HEPBHOI CUCTeMBbI Ha (POHE APYrUX Hebsa-
TOIPUATHBIX BO3JEICTBUIA.

Bupumo, Hapsay ¢ ICMXO3MOLIIOHAIBHBIMY (aKTopa-
M, TOB/IMABIIMMI Ha CTPYKTYPY 3a00/1eBaeMOCTH Y /NI,
IPMHUMABIINX YYacTHe B IMKBUAINI IOCTIEICTBIIT aBa-
pun Ha YASC, Haflo yYMTBIBATh HapacTalolliee BIMAHNE
VMHKOPIIOPMPOBAHHBIX PaAVOHYK/INIOB, YCUINBAOIeecs
marornorndyeckoit apdepenranyeit ¢ nepudepun, a TaKxe
COCYANCTBIMY HapylleHusiMu. Kpome Toro, Ha cocTOsiHIE
MOP}ONIOrMYecKOll KapTUHBI TOIOBHOTO MO3Ta 3HAYMMOE
B/IMsIHME OKa3bIBAIOT U BO3PACTHbIE N3MeHeHMs [26].

ITormy4yennble Ha 1ab6OPaTOPHBIX XKUBOTHBIX JAHHBIE
MOTYT OBITh 9KCTPAIOIMPOBAHBI KaK IO IIPOJO/DKNUTENb-
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L[leCTpyKTUBHbIE HEMPOHbI, 4ONA

Pric. 6. [paduk 3aBUCHMOCTI KOMMYIECTBA HECTPYKTUBHBIX
HelpOHOB KOPbI TOOHOII JO/IIL OT MOLIHOCTH JO3bI 00IydeH s
¥ BpeMeH! [IOCTPAMALIMOHHOTO IIepIOfia
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Pagmnanmonnas meguiinaa

HOCTM KU3HM, TaK U [0 XapaKTepy 0O/l1ydeHns Ha YeloBe-
Ka, 4TO OyZeT IO/IeSHBIM B PaJl00MONIOTMYEeCKON OLleHKe
3a0071eBa€MOCTH JINL], TOABEPTIINXCSI BHEIIHEMY 00/Tyde-
HUIO B PEITTAMEHTMPOBAHHBIX HO3aX.

3aknoueHune

Takum 06pa3oM, npy OLleHKe ICUXOHEBPOTOINIECKO-
r0 CTaTyca JVMKBUAATOPOB PAfMALIIOHHO aBapyy Hao
YIUTBIBATH UICXO{HOE COCTOSTHIE UX 3[J0POBbSI I BECh KOM-
IIEKC HeOMaronpusITHIX (aKTOPOB, IPUCYINX Paaliy-
OHHOIT aBapuu, a He TOJIbKO 03y BHEIIHEr0 OOTyYeHNsI.
[l mpepynpexmeHuss ¥ MPOQUIAKTUKY IICHXOHEBPO-
JIOTMYECKUX HApPYIIeHUI y TMKBUATOPOB HEOOXORMMO:
[IPOBOANUTD UX MPOQeCCHOHANBHBI 0TOOP U3 4YKCIa [O0-
OpOBOJIbIIEB, 3HAINX OCHOBBI paroOuonoruy; Gopmu-
POBATH CIIELVANTN3UPOBAHHYIO MEIKO-IICHXOTOTMYECKYIO
cnyx06y; CO3[aTb COOTBETCTBYIOLIME COLMATbHO-THTHe-
HUYeECKIEe YCIOBYsI, TPOHOPIMOHANbHBIE PUCKY, KOTOPO-
MYy IOJIBEpPrarOTCsl NMKBUAATOPBI M MX CEMbU; CHIDKATh
YPOBHNU TIPO(ECCHOHATIBHO OOYC/IOB/IEHHBIX BPENHBIX U
oracHbIX (paKTOPOB JIETHON PabOTHI, @ TAKXKe IIPOBOANTH
npopuIakTUKy (1 9TO, BUAMMO, [TABHOE) MHKOPIIOPALINN
B OPTaHM3M JO/ITOKUBYILIVX PaVIOHYK/IMIOB.
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Abstract

There was a study of the health status (with emphasis on psychoneurological status) of crew on military helicopters and aircraft
before and after the execution of works on liquidation of consequences of the Chernobyl disaster in 1986, and received a radiation
dose of 226 + 6 mGy. We studied the results of a poll of the liquidators for the purpose of studying their quality of life 10 years after the
accident. The obtained data were compared with the results of radiobiological experiments on animals irradiated at doses comparable
to that received by the liquidators. The results of the study concluded that, in assessing psychoneurological status of the liquidators
of radiation accidents, it is necessary to take into account the initial state of their health and the whole complex of adverse factors of
the Chernobyl accident, and not just the external exposure dose. The main measures of prevention of psychoneurological disorders
in liquidators should become: a professional selection of volunteers, who know the basics of radiobiology; professional medical-
psychological service; the creation of appropriate socio-hygienic conditions and proportional to the risk faced by the liquidators and
their families; reducing the level the harmful and dangerous work-related factors of flight operations, as well as prevention (and it
seems important) incorporation into the body of long-lived radionuclides.

Key words: Chernobyl accident, radiation, liquidators, helicopter-pilots, morbidity, psychoneurological status, psychosocial status
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Pedepar

[Tenp paboter: ViccnenoBanne ypoBHell TPaHCKPUIILMOHHOM akKTUBHOCTH TeHOB TP53 1 MDM?2 y sxuTeneit mpuOpexXHBIX Cet
pekn Teun, TOABEPIIINXCA XPOHNYECKOMY PaAMallMIOHHOMY BO3/IEMICTBMIO B IIMPOKOM JiMalla3oHe 03.

Matepuan u Metonpl: OILieHKY TPaHCKPUIIIIMOHHOI aKTUBHOCTY reHoB TP53 u MDM2 mposenu y 95 yenosek. B ocHOBHYI0
rpyIiy uccnefnoBanms Bouumy 80 4enoBeK, IMOABEPriXcsl KOMOVHIPOBAHHOMY BHELIIHEMY U BHYTPEHHEMY OOTydeHMs, CPefHssa
HAKOIIEHHAsI 1032 Ha KPACHBIIT KOCTHBIN Mo3r coctasuia 0,86 + 0,08 Ip (amamason o3 cocrasun ot 0,1 1o 3,65 Ip). B koHTposh-
HYIO TPYIITy BOIIU JIMIIA, IPOXXMBAIOLIME B CXOIHBIX COIMANTbHO-9KOHOMUYECKUX YCTIOBUAX Ha TeppuTopun IOkHoro Ypana, y
KOTOPBIX HAKOIIGHHBIE JJ03bI 00/Ty4eHNA KPACHOTO KOCTHOTO Mo3Ta He Tpesbiuamu 70 mIp. OueHka Ipoduisa akTUBHOCTY T€HOB
nposopnnack Merogom IIIIP B pearpHOM BpemeHu. [laHHble aHa/IM3MPOBa/IN C UCIO/NIb30BAHMEM METO/Ia IIOPOrOBOTO 3HAYEHNA
IL[MIK/Ia CPAaBHEHN:A C HOpMaJIM3aLueil o 9KCIIPeCCH TeHa «OMAIITHETO X03AICTBa» B KaKIOM obOpasiie.

PesynbraTbl ¥ BbIBOIBL: B X01e aHamM3a Mbl He IOy YM/IN CTATUCTUYECKM 3HAYMMBIX PA3/IMYMIl MEXK/Y MCCTIE[yeMbIMU IPYIIIIa-
MI1, OHAKO ObITO OTMeuYeHa TeHIEHIMs K CHIDKEHIIO TPaHCKPUIILMIOHHOI aKTBHOCTY T'€HOB B IPyIIIe 06/Ty4eHHbIX /L. Koppers-
IVIOHHBIII aHA/IN3 IT0Ka3a/l CTa0yI0 OTPUIIATEIbHYIO 3aBUCHMOCTD I MICC/IelyeMbIX TeHOB He TO/IBKO OT BE/TMYMHBI HAKOILIEHHON
JIO3BI, HO M OT BO3pacTa MCCAefyeMbIX nil. [Ipy usydeHny BIMAHUA O3Bl OOMYYeHNA NPOCTEKMUBATACH THACHIMA CHIDKEHNA
TPaHCKPUIILMOHHON aKTYBHOCTY I'€HOB, CTATUCTIYECKIe 3HaUVMble pas/inyys ObUIM IT0KasaHsl i reHa MDM?2 B rpye 1uil, Ybu
HaKOIIEHHBIe Jo3bl mpeBbIiay 2 Ip (p = 0,044). B xoze aHa/mM3a BAMAHMA BO3PACTHBIX 0COOCHHOCTEN HA TPAHCKPUIIIMOHHYIO aK-
TUBHOCTD OBUIO OTMEYEHO CTATUCTUYECKM 3HAYMMOE CHIDKEeHMe YPOBHA aKcIpeccyy reHa TP53 ¢ yBennyenneM Bo3pacra IalyeH-
10B (p = 0,02). Viccnenys ¢akTopbl HepagMalMOHHOI IPUPOBI, IIPOM3BE/IN CPABHUTEIbHYIO OLIEHKY YPOBHEIl TPaHCKPUIILIVIOHHO
aKTUBHOCTY I'€HOB 110 IOJIOBOMY U STHMYECKOMY IIPU3HAKY, @ TakoKe paccMoTpe GakTop KypeHus. VI3 momydeHHbIX TaHHBIX ObLI
CJiellaH BBIBOJI, YTO MY>KUMHBI 11 YKEHILMHBI He OTIMYAIOTCS B YPOBHAX TPAHCKPUIIIMOHHOI akTuBHOCTK TP53 1 MDM2 B rpymnme
CpaBHeHMs ¥ 0O/Ty4IeHHbIX /L. AHaTOTMYHBII BBIBOJ MOYXKHO CJIe/IaTh, Pa3ie/NB UCCIeAYeMYIO TPYIIY [10 STHUYECKOMY COCTaBy:
npodub skcripeccuu renoB TP53 1 MDM2 cpeny 06/1y4eHHBIX /INL] CIABAHCKOI U TaTapCKOI-N-OaIIKMPCKOI HALIMOHATbHOCTEN!
He I0Ka3a pasmnunit. [1pn nccnenoBanyy BIuAHNA GaKTOpa KypeHMs, aKTVBHOCTD MICC/IElyeMbIX T€HOB HaXO/IM/IACh Ha OJMHAKO-
BOM YPOBHE Y KyPAIIMX M HEKYPALIMX JIUIL.

KnroueBble cmoBa: xporuueckoe 00y uerue, Ikcnpeccus eenos, mpanckpunyus, TP53, MDM2, manvie 003bt, paduobuonozuueckui
omeem

IMocrymmna: 02.03.2018. ITpunaATa K myomukarmn: 14.06.2018

BBenmenue POHBI KccIefoBaTeseil kK O6eKy p53 oOyCIOB/IeH TeM, 4To
HapylleHye ero (YHKIJMOHAIbHON aKTUBHOCTM YacTo
CBs3aHO C M3MEHEHMEM €ro MOJIEKY/ISAPHON CTPYKTYPBI.
B omyxomsix 6omee yem 60 pasnaMYHBIX TUIIOB OOHApYsKe-
Hbl MyTaluu reaa TP53 [5]. [logaBnsiomiee 60MbIINHCTBO
IpeJCTaBIeHO MUCCeHC-MYTalMsAMU, KOTOPble IIPUBORAT
K M3MeHeHMI0 KoH(opMaluyu MojaeKynpl 6enka p53, 3a-
TparuBas BCe BBIIIEYKasaHHbIE €r0 (YHKIUN: IPOMUCXO-
IUT TOTEpst WK OcCmabieHne CIoCOOHOCTHU CBS3BIBATH U
aKTVBUPOBATb IeHDI C P53-PeCIIOHCUBHBIMHU IeMEHTaAM,
pelpeccupoBarp gpyrue ciernyduieckue reHbl-MUIIEHN,
MHTMOMPOBATD pernkannio u pemnaparuio [JTHK [6].

B pmanHOM MexaHN3Me HEMajOBOKHYIO PO/Ib WIpa-
eT Take red MDM?2, kak ocHoBHOIl perynatop TP53.

BospericTBue MOHM3MPYIOLIETO M3/TyYeHNUs Ha Opra-
HI3M 4YelI0BeKa MHAYLMPYET B HEM KOMIIIEKC PeaKIuii,
HadMHaOUMXCs ¢ MOJEKY/IAPHOIO YPOBHA OpraHM3alun
U CIIOCOOHDIX, B 3aBUCHMOCTI OT BUA, JO3BL M IPOROTI-
JKUTETIBHOCTY OO/My4eHMs, IPUBOJUTD K OIIpeeleHHBIM
HapylIeHUsAM Ha KJI€TOYHOM, TKAaHEBOM U OpPIraHM3MEH-
HOM YpOBHe. B cBA3M C 3TMM B IIOC/I€HME TOflbl MHTEH-
CUBHO W3y4aeTcsl TPAaHCKPUIIVMOHHAsA aKTUBHOCTb Te-
HOB, BOBJICUEHHBIX B CHCTEMY KJI€TOYHOTO OTBETA ITOC/IE
o6mydenusi. OOHNM 13 TaKUX I'eHOB sBsgeTcs red TP53,
KOTOPBIIl KOAYPYeT TPAaHCKPUIILMOHHBIA (akTop p53 n
SBIIACTCSL CYIPECCOPOM 3JIOKa4eCTBEHHBIX HOBOOOpaso-

Baumit [1]. HopmanbHoe ¢yHKIMOHMpOBaHue Oenka p53
PEe3KO yMeHbIIIaeT BePOATHOCTD HAKOIIEHNS B OpPraHM3Me
AQHOMAJIbHBIX KJICTOK C Pas/IMYHBIMU VI3MEHEHUAMU T€HO-
Ma, KOTOpBIe CIIOCOOCTBYIOT HEOI/IACTUYeCKOIT TpaHchop-
Manyy KIAeTOK M IPOTPecCMM BO3HUKIINX OMYXOJTEBBIX
k1oHOB [2]. TTocre akTvBarum p53 QyHKIMOHKMPYET KaK
crienMGMYHBIA K II0C/IeNOBATE/IbHOCTY TPaHCKPUIIIIVOH-
HBII (aKTOp, CIIOCOOHBIN OCYILIECTBIATh IO3UTUBHYIO
PeryAnuio pasaMIHBIX CHCTEM pelapanyy MOBPEeXIEH-
Holt THK, a Taxke M3MeHATb aKTMBHOCTb T'€HOB, IPU-
HYIMAIOIVIX y4acTie B OCTaHOBKE K/IETOYHOTO LIMK/IA MU
MHAYKLMK arnonTosa (3, 4]. OrpoMHbIil MHTEpec co CTOo-

SIBnAACh OOHON M3 TPAHCKPUIILMOHHBIX MUILIEHEN, 3TOT
6e/I0K IIPOYHO CBA3BIBAETCA C P53 M MHTUOMUPYeT ero 61o-
JIOTMYeCKYI0 aKTMBHOCTDb. JJaHHBIN MeXaHU3M obecreyn-
BaeT OTPULIATENbHYIO PErYIATOPHYIO CBA3b, KOHTPOIUPY-
IOIIYIO 9KCIIPECCUIO P53, U MOAJEP>KUBAET €0 aKTUBHOCTD
B HOPMaJIbHBIX K/IeTKaX B OTCYTCTBUM cTpecca [7].
MHorouucneHHble UCCIeOBAaHNA MTOKa3aan, YTO OH-
konporenH MDM2 Taxxe aKTMBUPYETCA IPY paKaxX pas-
JIMYHOTO TUIIA, @ B HEKOTOPbIX cay4yasax MDM2 moxeT
MHIMOMPOBATh IIpollecc KaHneporeHesa [8]. MDM2 dynk-
LMOHMPYET Ha Pa3HbIX YPOBHAX B KJETKe, YTO ABJIAETCA
CIIe[ICTBMEM €TrO CJIOXHOI CTPYKTYPbI, B3aMMOJIEICTBUS C
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6O/IBLINM KOMNYECTBOM OeIKOBBIX MOJIEKYI I PETryIupo-
BaHMA MOCPEJCTBOM MHOT'OYMCIEHHBIX NOCTTPAHCIALIN-
OHHBIX MopmduKanuii [9].

TToMUMO OHKOJIOIMYECKNUX 3a00/I€EBAHNIL, C HEJABHETO
BpeMeHU CTajla U3y4aTbCcs ponb P53 B pasBurum cep-
JIeYHO COCYAMCTBIX 3ab0seBanMit. BpU1o 0OHapy>KeHOo, 4TO
cemeiictTBO NAD-3aBUCHMBIX fFealeTunas IpefcTaBiIsaeT
c06011 KOMIUTEKC MUIIEHEN! B Pa3BUTHUI TTATOJIOTUY CEPH-
ua. Ilop KOHTpO/IeM 9TUX 0eIKOB HAXOMSATCS pasiTndHbIe
(bepMeHTBI, MeTabONNTEI, a TAaKXe TPAHCKPUIIVIOHHbIE
(bakTOpBI, perymupyolue pocT 1 pasBUTHE psfia TKaHe,
B TOM urmcie muokappa [10]. Hapyuienue B pabore xom-
IIeKca 9TUX OeIKOB IPUBOAUT K JealeTUINPOBAHUIO
p53. YBenudueHne akKTMBHOCTY P53 MHAYLUPYET IIEpPEXOn
CepHeYHOl ITUIepTPOPUM K CepfieuHON HeJOCTATOYHOCTU
IIOCPENCTBOM IIOfaB/IeHNsI VHIYLUPYEMOIO TUIIOKCHe
¢akTopa-1 (HIF-1). ITockonpKy M3BeCTHO, 4TO p53 cIo-
COOCTBYeT aIlOITO3Yy, KOTOPBIN, B CBOI0 OYepelb, TaKxKe
y4acTByeT B IIOSBJIEHUM CEPHeYHOll HeJoCTaTOYHOCTH,
P53 MOXKHO paccMaTpyuBaTb KaK OFHY M3 K/II0YEBBLIX MO-
JIeKy/I B MHUIIMMPOBAHUM PasBUTH 3a00MeBaHMII CepaLa
[11].

VismeHeHMs B CTPYKType 1, KaK CIefCTBUe, B paboTe
TAHHOTO I'eHa MOTYT OTPa’kaThb IOC/IENICTBIA BO3/eiCTBIUA
OIIpefie/IeHHBIX KaHIIePOTeHHBIX (PAaKTOPOB, B TOM YMUCTIe
VMOHM3UPYIOIIETO M3AY4eHNUA. DKCIIePUMEHTATIbHO JJOKa-
3aHO M3MEHEeHMe TPAaHCKPUIILIMOHHOM aKTUBHOCTU I'€HOB
TP53 1 MDM2 npu pmeiicTBUM paguanyy B LIMPOKOM
fuanasoHe 103. IIpy oOmydeHny KIeTOYHBIX KYIBTYP B
nnamnasoHe 103 1 u 2 Ip 6BUI0 3aperncTpupoBaHO yBesn-
deHue aKcnpeccun reda TP53 ciyers 2 n 6 4 ocie 06my-
yenusa [12, 13]. AkruBauus resa MDM?2 Obita Takke 3a-
PerncTpupoOBaHa CIyCcTs 2 4 Npy 06TyYeHN HOPMaTbHBIX
¢dubpobmacTos yenoseka B fo3e 4 Ip, n criycra 4 4 - B jo3e
2 Ip [14, 15]. OgHako IpK USYYEHUN BO3JEICTBIN MaIbIX
J103 B T€YEHNE CYTOK IIOCTIe OOTydeHNsI He ObITIO OTMeYeHO
M3MEHEeHNI aKTUBHOCTH BbIIIEYKa3aHHBIX TeHOB. Tak, Ipu
o6my4yeHy HOpMaIbHBIX pubpobracToB B fose 0,02 Ip u
00/IyueHNM KJIeTOK KoXXu B fose 0,05 Ip npoduim reHos
OCTaBa/IMCh IOCTOSHHBIMY B Te4eHMe 24 4 B IepBOM CIIy-
yae u B TedeHye 30 4 BO BTOPOM I10CTIe BO3IeNCTBUA [14,
16]. CregyeT OTMETHUTB, YTO BBIIICONNCAHHbIE HAaHHBIE
ObUIY TIOZTyYeHbI NPV M3YYEHUN PAHHETO pafiMallliOHHO-
MHOYUVPOBAHHOTO OTBETA.

Ha ceropgHsALIHMII leHb CYLIECTBYeT /IUIIb HeOOIbIIOe
KO/IM4eCTBO PaboT, Ifie pacCMaTpUBAeTCs BIUAHIE XPOH-
YeCKOro 0O/TydeHNs Ha OPraHNU3M B OT/Ia/IEHHBIN TIEPUO,.
B omHOM 13 TakMX MccIefOBaHMIL, IPOBEAEHHOM Ha 28 pa-
60THMKAX, IIO/IBEPTIINXCSI BO3/IEIICTBIUIO IOHU3NPYIOIIETO
M3JIy4eHNs C HAKOIUIEHHBIMI Ji03aMyt 0Kojio 19 mIp, 6110
[I0OKa3aHO M3MEHEeHMe TPAHCKPUIIIMOHHON aKTMBHOCTU
256 TeHOB, PEeryIMPYIOLINX KIeTOYHBII LMK, IPOLiecc pe-
Iapaluu ¥ aroInTo3a, YacTb M3 KOTOPbIX HAXOOUTCA IOf
koHTponeM TP53 [17]. ViccnenoBaHme akTUBHOCTY T€HOB
y LI, TIEPEHECHINX OCTPYIO Iy4eByl0 6O/e3Hb, He IOKa-
3aJ10 pa3nuumii B ypoBHAX npencranenHocty MPHK re-
HOoB TP53 1 MDM2, ogHako 6bUIM OTMEYEHbI N3MEHEHNS
B cofiepKaHun 3penbix miR-34 n miR-21, perynmmpyromux
paboTy p53-3aBUCUMOI CHCTEMBI 3aIMTHI FeHOMa [18].
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Takum 006pa3oM, u3ydeHue TPaHCKPUIILMOHHON aK-
TUBHOCTU reHoB TP53 u MDM2 npefcraBiseT Hay4YHbI
MHTEpEC, T.K. U3MeHeHne OamaHca B paboTe 9TUX TeHOB
BC/IICTBYE BIIMAHNA IOHM3MPYIOIIETO U3TYYeHN MOXKET
CTYXXWUTb IPUINHOI TpaHCHOPMALIUN KIIETOK U PasBUTHA
pAna 3a60eBaHMIL.

ITenb paboTHI: MCCIENOBATh YPOBEHDb IKCIPECCHUM Te-
HoB TP53 1 MDM2 B oTfaneHHbI1 Nepuoy y AUl Ipu-
Ope>xHbIX ce peky Teun, HOABEPIIIMXCA XPOHUIECKOMY
pajMaInyoOHHOMY BO3JECTBMIO B IIMPOKOM [Mala3oHe
7103.

Marepuan u METOABI

OO6DbekToM I UCCIeNOBaHMs CIyXuna Inepudepu-
Yeckas KpoBb 95 KuTeyelt IpuOpeXHbIX cen peku Teuw,
MOABEPTIINXCsA XPOHMYECKOMY PaJiMallIOHHOMY BO3Jeil-
cTBMIO BenefcTBue pesarenbHoctu 10 «Mask». B rpynmy
nccnenoBanys souin 80 4elIoBeK, pOXXAeHHbIX 10 1950 1.
Cpenuuit Bospact coctaBui 74,4 ropa (67-87 net), mo-
rroiéHuble fo3el — ot 0,1 o 3,65 Ip (0,86 + 0,08 Ip) Ha
KpacHbiil KoctHbIT Mo3T (KKM). O6pasiper kpoBu 6bUIN
nony4eHsl 4epe3 60-70 yieT mocne Havajma BO3JEVICTBUA.
KoHTpO/bHYIO IPyIITy cOCTaBUIN 15 YenoBeK, IIpoXKMBa-
IOLMX B CXOZHBIX COLMAIbHO-9KOHOMMYECKNX YCIOBUAX
Ha teppurtopun lO>xHoro Ypasa, IOIOMEeHHbIE JO3bI y KO-
Topbix He npesbiiany 0,07 Ip B KKM.

Ipynny o06C/IefoBaHHBIX COCTaBWIN JMLa 000ero
[0J1a, NPEMMYLIECTBEHHO TpeX HalMOHAIbHOCTEN (pyc-
cK1e, Tatapsl, 6amkypsl). Crefyet OTMETUTD, YTO IIPK OT-
6ope MalMeHTOB [/IA MICC/IeNOBAHNA IelICTBOBAIN CIIEfYI0-
Iiye KpUTepuy MCKIIOYeHNA: IUIIA, MMeIolI)e B aHaMHe3e
ayTOMMMYHHbBIE, OHKOJIOTMYECKMe, XPOHMYECKME BOCIA-
nuTenbHbIE 3ab0meBanns B pase 060CTpeHNs, IPUHIMA-
folllMe [UTOCTATUKY, aHTUOMOTUKYL. JINIja, IPOXOAMBIIIVIE
AMAarHOCTIYeCKOoe 00/TydeHe B TedeHe 6 MpeJIIeCTBY0-
MIMX MeCSIEB O MOMEHTA B3sATHsI 00pasiia KPOBHU, TaKXKe
He ObUIM BK/IIOYEHBI B BBIOODPKY McCIeoBaHMA. B cooT-
BETCTBUM C JEVICTBYIOIIMMIU MEXIYHapOJHBIMU HOPMa-
mu (XenbcuHCcKast gexmapanysi 1964 1.) u ¢ paspenieHus
atmyeckoro xkommrera YHIII PM, y Bcex manueHTOB,
YYaCTBYIOIIUX B JAaHHOM VICC/IEOBAHUY, OBIIO MOTYydYeHO
uH(OpPMIPOBaHHOE COITIacue Ha 3a60p 00pas1ioB KPOBU U
Ha JlajibHeliIIMe UCCTIelOBaHMA.

KpoBb 6pany 13 JIOKTEBOI BEHBI yTPOM HATOLJAK B
crepuibHble KoHTeltHepbl Tempus™ Blood RNA Collection
Tubes. Toranbuyto PHK skcTparupoBamm KOJTOHOYHBIM
MeTOJIOM C JCIIONb30BaHMeM Habopa Tempus™ Spin RNA
Isolation Kit (Applied Biosystems, CIIIA) B cooTBeTCTBUNI
¢ IpoToKo/IoM GupMbI TpousBopuTess. Konmnyecrsenuyro
U KauyeCTBEHHYI0 OLIEHKY MOIydeHHbIX obpasios PHK
IpOBeps/IN C IOMOLIbI0 crieKTpodoromeTrpa NanoDrop
2000 (Thermo Scientific, CIIIA). CooTHOILIEHNE OITIYE-
CKMX IVIOTHOCTeI, M3MepeHHbIX Ipy 260 un 280 HM (A260/
A280), st ouniennoit PHK, Boienennoit 13 Bcex o6pas-
0B, cocTaBisuto 2,08 + 0,04. Peakiuu o6paTHOI TpaHC-
Kpunuyy it cuHTesa komiutementapHoit [JHK (xJHK)
[IPOBOAMIIN C UCIIOIb30BaHeM Habopa peaktusos (OO0
«TecT reH»), copmeprkaiero OOpPaTHYIO TPaHCKPUIITa3y
MMLV u cnyyaiinble reKkCaHyKaeOTUHbIE IIPaiiMephl, CO-
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Puc. 1. YpoBHM TPaHCKPUILMOHHOI akTUBHOCTH reHoB TP53 (a) 1 MDM2 (6) B k1eTKax meprdepuiecKoil KpoBI Y 06Ty IeHHBIX /U]
VI TPYIIIbI KOHTPOJIS

I[JIaCHO IIPOTOKOY (GupMbl IpousBoputesns. [lonyueHHbie
o6pasupl kKJTHK ncmonb3oBanm B KauecTBe MaTPULBL /IS
nposefenusa IIIP B peanbHOM BpeMeHn. [Inda aHanmmsa
ypOBHA 3Kcnpeccunu reHos TP53 1 MDM?2 npumeHAmn
MeTof| OMMMePa3HOl LIeMHOM peaKkIuy B pealbHOM Bpe-
menn (OT-TILIP). AMnmndukanyio uccaefyeMblx eHOB
mpoBopuy Ha ammndukarope Real-time CFX96 (Bio-
Rad, CIITA) B o6peme 20 MKJI, COfieprKaliieM rOTOBYIO pe-
akiuonHyo cMech ma [P, kTHK, a taxoxe cnenuguye-
ckue mpaiimepbl (OO0 «Tect-ren», Poccnst). s kaxmoit
TEeCT-CUCTeMBI ObUTa ompefeneHa 3¢ ¢GeKTUBHOCTb MyTeM
[IOCTPOEHMS KaTMOPOBOYHOI KPUBOIL.

JlaHHbIE aHAMM3MPOBANIM C MCIONb30BAHMEM METOJA
[OpOroBOro 3HadeHus Lukna cpasHeHus (Ct) ¢ Hopma-
NM3anyeit Mo SKCIPecCUN TeHa «IOMAIIHero XO3SAICTBa»
COMT B xaxjoMm obpasue. [Ind OLEHKM YpOBHA 9KC-
IIPECCUM UCCTIENlyeMbIX T€HOB MCcIo0nb30Bany MeTos, AACL.
AHanus pe3ynbTaTOB OCYIIECTB/IAIM C UCIONb30BaHUEM
CTaTUCTIMYECKOI mporpamMmbl Past. [/ oLleHKM 3Ha4YMMO-
CTU pas/jM4uil B TPYyNIaX NPUMEHACS HellapaMeTpude-
CKmit Kpurtepuit MaHHa-YuTHu.

JKkcnpeccua reHa TP53
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Pesynbrarel nccnefoBanuA ypOBHel TpaHCKPUIIIVIOH-
HOIT aKTMBHOCTU TeHoB TP53 1 MDM2 y nui, nogsepr-
HIMXCS XPOHUYECKOMY PafUalliOHHOMY BO3[EeliCTBIUIO,
IIpefCTaB/IeHbl Ha puc. 1.

B xope aHam3a He ObLIO IOTTY4€HO CTATUCTIYECKY 3Ha-
YVIMBIX Pa3/IMYMI MEXJy MCCTIERyeMBIMY IPYIIIIaMU, OffHA-
KO ObIa OTMeYeHa TEHJEHIMS K CHIDKEHNIO TPaHCKPUII-
[VIOHHOJ aKTMBHOCTM I€HOB B IPyIiIle OOMyIeHHBIX JIAL.
KoppensaiyuoHHblll aHamn3 MoKas3aja cabyio OTpuijaTe/b-
HYIO 3aBUCUMOCTD /I STUX T€HOB HE TONbKO OT BEIMYMHbI
HAKOIUIEHHOJ JO3BI, HO M OT BO3PaCTa MICCIENYEMbIX JINIL.

JI71st TOro 4T06BI IPOCIE[UTD BIMSHIE O3B 00/Tyde-
HUS Ha IPpOGUIb TPAHCKPUIIVIOHHO aKTUBHOCTY UCCIIe-
JLyeMbIX I'€HOB, ObI/I0 cOPMUPOBAHO TPU HKO3OBBIX IIOf-
IpYIIIbL: IOATPYIIIA Jtofielt ¢ fo3aMu MeHee 1 Ip, ¢ mosamnu
or 1 go 2 Ip, a TakKe nMuIa ¢ HAKOIUIEHHBIN f03aMu 6ortee
2 Ip. PesynbraThl IpefCcTaBIeHbI Ha PUC. 2.

B crrygasix c reHom TP53 He 6bII0 BBIsIB/IEHO 3HAYMMBIX
pasnuuuii B aKTMBHOCTYM 3TOTO TeHa Y IpefCTaBIe€HHBIX
TO30BbIX TIOATPYNII, OFHAKO IIPOC/IEXMBAIach TeHJeH-
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Puc. 2. TpaHCKpUILMOHHAS aKTUBHOCTD TeHoB TP53 (a) 1 MDM2 (6) B k1eTKax nepudepideckoit KpOBY Y /UL C Pa3HBIMI
HAKOIIGHHBIMIU JI03aMIL. *— JocTOBepHOe pasmindne (p < 0,05) OT KOHTPOILHOI IPYIIIIBI, @ TAKXKe 00TYYeHHBIX JIUI] € J03aMI OOTydeHIs
6ornee 2 Ip mst rena MDM2 1o xputepuio MaHHa—- YUTHY /I [BYX HEe3aBUCUMBIX BBIOOPOK
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Puc. 3. TpaHCKpUIILMOHHAs aKTUBHOCTb reHoB TP53 (a) 1 MDM2 (6) B KteTKax mepudepinieckoit KpOBY B [BYX BO3PACTHBIX
MOAITPYIIIAX, *— focToBepHOE pasnnune (p < 0,05) MOArpymIIs 76-78 €T OT HOATPYIIIIBI BO3pacToM 67-75 neT ajis reHa TP53
1o Kpurtepuio ManHa-Yutau

LVISI K CHYDKEHWIO IPOQUIIs C yBeIndeHeM J03blL. B To xe
BpeMsA ypOBeHb aKcnpeccun reHa MDM?2 y nui ¢ gosamn
6oree 2 Ip cyujecTBeHHO OT/IMYAIICS OT TPYIII UL ¢ 6ortee
Huskumu fosamu (p = 0,044) - puc. 2.

Pasfenus rpyIy o61y4eHHBIX JIML] Ha [iBe TOATPYII-
Bl C BO3PACTHBIMM AUAma3oHaMu 67-75 mer (cpemHmit
Bospact 70,5 net) u 76-87 et (cpemHuit Bo3pact 78,6 neT)
OLIEHI/IN CBA3b MEXJY BO3PacTOM IAllVIEeHTOB ¥ Bapua-
I[Mell aKTUBHOCTH MCC/IeAyeMbIX [€HOB — puc. 3. B rpymn-
IIe JIVLI, Yel CPefHuMIil Bo3pacT npubpkancs K 80 ropam,
ObIIO OTMEYeHO 3Ha4yMMOe CHIDKEHMe aKTMBHOCTHU TeHa
TP53 no cpaBHeHUIO ¢ 60jIee MOJIOFOI BO3PACTHOI IPYII-
moit (p = 0,02).

C nernpio uccnenoBaHusa GpakTOpOB HepaAMaI[OHHON
HIpUPOABI Obl/Ia IPOU3BeLeHa Ol[eHKa YPOBHEN aKTUBHO-
CTV T€HOB TIO TIOJIOBOMY, STHMYECKOMY U BO3PACTHOMY
[IOKa3aTe/sIM, a TaK)Ke ObUT MCCIIeTOBaH (DAKTOP BIIMSHIS
KypeHMsI Y MCCIeTYEeMBbIX IPYIIIL JINII.

VI3 maHHBIX, IpeCTaBIeHHbIX B Ta0I. 1, BUHO, 4TO
MYX4uHbl (1 = 35) u XeHIHBI (1 = 60) He OTIMYAIOTCS
1o akTuBHOCTM TeHoB TP53 1 MDM kak B rpymnme cpas-
HEHVs, TaK U B IPYIIIe 0OTyYeHHDIX INL. AHaTOTMYHBII
BBIBOJ] MO>KHO CJIe/IaTh, Pa3fe/uB MCCIeNyeMyI0 TPYIIITY IO
3THUYECKOMY COCTaBy: MPO(IIb aKTUBHOCTI TE€HOB Cpe-
IM OOTYYeHHBIX /NI CIABSIHCKOM (1 = 47) U TaTapcKoii-
u-6amkupckoit (n = 33) HaAIMOHANTBHOCTEN COCTaBUII
cooTBeTcTBeHHO 1,02 + 0,08 u 1,03 = 0,10 mmsa TP53 u
1,01 £ 0,09 1 1,01 £ 0,11 s MDM?2 coOTBETCTBEHHO.

ITpu uccnenoBanuy BAUstHMSA PAKTOpA KypeHUst ObIIn
IIOJTy4eHbl JaHHBbIE, KOTOPble IOKa3bIBAIOT ONMHAKOBBII
pOodUIb aKTMBHOCTY T€HOB KaK Y HEKYPSIIINX, TaK U Y Ky-
PALLIMX /ML, BXOJAIVX B TPYIILY MCCIefoBanus — Tabi. 2.

Vonusupytoliee M3MydeHMe SABIACTCA TeHOTOKCUYE-
CKUM U KaHILIEpOTeHHBIM (pakTopoM. VI3yueHue skcmpec-
cun reHoB ciycts 60-70 jreT mocie Havajaa XpOHNMYECKOrO
00y4eH s, T.€. IPYU peannsalyy OTaIeHHbIX 9P PeKTOB,
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Tabnuya 1
TpaHCcKpUIIIMIOHHAsA AKTUBHOCTD reHoB TP53
1 MDM2 y mun, mogBepriunxcs XpOHIN4eCKOMy
PaguaIMOHHOMY BO3/eJiICTBUIO B 3aBMCHMOCTH OT IO/Ia
M STHIYECKOI IPUHAIEKHOCTHI

OrHocurenbHas skcrpec- | OTHOCKUTETbHAA 9KCIIpec-
cust rena TP53 cust rera MDM2
Kontpons | O6nyuennsie | Kontpomb | O6myduerHbie
(n) (n) () (n)
Obwas rpymmal 1,08 £ 0,10 | 1,02+ 0,06 | 1,05+ 0,08| 1,00+ 0,07
n=95 (15) (80) (15) (80)
My>KunHbI 1,12+ 0,17 | 1,00+ 0,10 | 1,05+ 0,14| 1,02+ 0,08
n=235 (5) (30) (5) (30)
JKeHimmHb 1,08+ 0,13| 1,00+ 0,11 |1,04£ 0,10| 1,00+ 0,09
n=60 (10) (50) (10) (50)
Pycckne 1,09+ 0,14| 1,02+ 0,08 |1,02+ 0,12| 1,01+ 0,09
n=>54 (7) (47) (7) (47)
TaTapr u 1,02+ 0,12| 1,03+ 0,10 |1,03% 0,12| 1,01+ 0,11
GaIIKMpbI (8) (33) (8) (33)
n=41
Tabnuya 2

TpaHckpunuMoHHast aKTMBHOCTH reHoB TP53 1 MDM2
B 3aBUCHMOCTH OT ()aKTOpa KypeHus

Haumenosanue Hekypsmue Kypsamue
reHa n=>56 n=24
TP53 1,05 + 0,07 1,03+ 0,11
MDM?2 1,02 + 0,08 1,03 + 0,12

MMeeT MPaKTUIECKOEe 3HAYEHMe /I IOHMMAaHNA MeXaHU3-
MOB JIe/ICTBUA MOHU3UPYIOIIErO U3TyIeHUs.

B xope mccnenoBaHuA He 6BUIO OOHAPYXEHO JOCTO-
BEPHBIX DASIMYMII NIPU M3YYEHUM TPAHCKPUIILIMOHHOM
AKTMBHOCTM T€HOB y JINL, MOABEPTLINXCA XPOHMIECKOMY
paiMalIOHHOMY BO3JICIICTBIIO, OIHAKO ObUIa OTMedeHa
TEHIEHIVISI K CHYDKCHUIO aKTYBHOCTY ['€HOB B IPYIIIIe 00-
JTy9€HHBIX JINI. AHA/IU3 B I030BBIX IIOATPYIIIIAX O3B0
OTMETUTb CHUKEHME TPAHCKPUIILIMOHHONM aKTUBHOCTH Te-
HOoB TP53 1 MDM2 ¢ yBennmueHneM IOITIOIEHHOI TO3bL.
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Mexaunsm Takoro sddexra MOXeT OBITb CBs-
3aH ¢ runepMerunupoBanueM CpG-IMHYK/I€OTUOB B
CpG-ocTpoBKax IPOTOMOPOB MCC/IEAyeMbIX reHoB. [Tpu-
COefiiHEeHMe MEeTWUIbHOM TPYMIbl K a30TUCTBIM OCHO-
BaHMAM SABJIAETCA ONHUM M3 OCHOBHBIX MeXaHM3MOB
TPaHCKPUIIIIIOHHON MHAKTUBALMM T€HOB. B paAge mccre-
[I0BATe/IbCKUX paboT OBLIIO YCTAHOBJIEHO, YTO OHU3UPYIO-
Imee M3TydeHNe MOXKeT MHAYIMPOBATh SIUTeHeTUIeCKIe
MopuduKanuy, mpudeM Obla ITOKa3aHa X COXPaHHOCTD B
OpraHysMe Ha POTSKEHUY JJIUTETLHOTO TIEPUOfia BpeMe-
Hu. Tak, B rpymme o6nydeHHbIx paboTHuKoB I1O «Masx»
mosis L, ¢ runiepMetunupoBaneM CpG-0CTpaBKOB MIpo-
MOTOPOB psifia T€HOB, B ToM uucie TP53, ctarnctudeckn
3HAYMMO IIpeBbIIIa/a IOKa3aTeIy 110 CPABHEHNIO C HE00-
JIy4eHHBIMY unaMu [19].

IToMnmo [030BOJI 3aBUCMMOCTM OblIa BbIABJIEHA
BO3pacTHasA [MHAMNUKA U3MEHEHMA OSKCIPeCCHM TeHOB.
ITokxasaHo, 4T0 pOGUIb FIKCIPECCUN Psifia TEHOB C BO3pac-
TOM IIpeTepIieBaeT M3MeHeHNs. XOTb 9Ta 3aBUCHMOCTD U
OKa3bIBaeT He3HAUUTETbHOE B/IMAHNE HA OT/Ie/IbHbIE TeHBI,
OHa HIMPOKO PacHpOCTpaHeHa BO BCEM TPAHCKPUIITOME
[20]. OTMeTuM, 4TO BBIOOPKA /MIOAEI, IPUHIMABIINX y4a-
CTUE B MCC/IEOBAaHUM, ObUIA MCKIIIOUUTEIBHO IIOXKUIOTO
U CTapYecKoro Bo3pacTa. JI3MeHeHUe SKCIpeccui TeHOB,
ACCOIMMPOBAHHBIX CO CTApEHMEM, BepOsTHEee BCEro, TaK-
K€ MOYKHO CBSI3aTh C PasBUTHEM Y JIIOfieli TTaTOMOTMIeCKIX
cocroanuit. HanoMHuMm, 410 B MCCIefoBaHue He ObLIM
BKJIIOUEHBI IMI[a, B aHaMHe3e 60/1e3HI KOTOPBIX ObUT hakT
Ha/MM4usA ayTOMMMYHHBIX, OHKOTOTMYECKNUX, U XPOHIUe-
CKUX BOCITQ/JINTENbHBIX 3a00/1eBaHmii B pase 060CTpeHMSI.
OpnHako OOJBUIMHCTBO MAaIMEHTOB MMeIO 3ab0/IeBaHus
cepredHO-coCyAucToit cucteMpl. CeppieyHO-COCYAMUCTDIE
3a0ojeBaHNA ABJIAIOTCA Hanbojee pacpoOCTPaHEHHBIMMI Y
L] JAHHOIT BO3pacTHOIT Kateropun [21]. He uckmouero,
YTO BBIPRKEHHAsA TEHAEHIMVA K CHIDKEHNIO SKCIIPecCHm
reHoB TP53 1 MDM2 y nu1 cTapyeckoro Bo3pacTa ykKa-
3bIBaeT Ha HajlM4Me y HIX B aHaMHe3e 3a00/IeBaHmiT 9TOI
CHUCTEMBI.

Henpbss uckmovaTh 1 BAUsAHIE Apyrux q)aKTOpOB, CO-
IIPOBOXK/IAIOMINX YeTOBeKa Ha IIPOTKEHUN BCel €T0 JKI3-
HU (mpodeccnoHanbHas BPeSHOCTb, XapaKTep MUTAHUS,
BpeIHbIE IIPUBBIYKA U Jp.). PesyIbraTel MHOTUX UCCIENO-
BaHMII TIOKa3bIBAIOT CBA3b OHKOIOTMYECKUX 3a00/IeBaHMIt
¢ KypeHMeM. SIB/IAACh KaHLlepOreHHBIM (aKTOpOM, Kype-
HIe aCCOIIMMPOBAHO C PAa3BUTHEM Y UelOBeKa psAfa OHKO-
jormyecknx 3aboneBaHmit. [lokazaHO TakXe, 4TO KypA-
Ijye YKeHIVHBI 60/Iee Ys3BUMBI K BOSHIMKHOBEHUIO PaKa,
HeXe/MU KypsIye My>X4MHBbI [22]. MoJeKyasapHbIil MeXa-
HU3M PasBUTHA 37I0Ka4eCTBEHHDIX OITyXOiell, BbI3BAHHBII
TabaKOKypeHUeM, JJO CUX OCTAeTCs HeM3BECTHBIM, OJHAKO
MOYXHO IIPENIOIOKNTh, YTO MPUIMHA TaKnX 3¢ deKToB
crout B pucbamance paboTsl IPOTOOHKOTEHOB 1 T€HOB
OHKOCYIIPECCOPOB, a TAK)Ke TeHOB, KOHTPOIMPYIOIINX VM-
MYHHBII Hafi3op. B HaleM ncciefoBanum Mbl He 0OHapy-
KUY pas3mmumii B mpoduiax skcnpeccyunu renos TP53 u
MDM2 cpeny KypAIUX ¥ HEKYPAIINX JINLL.

BriBoabl

1. He 6bI10 TIOy4€HO ZOCTOBEPHBIX Pas/IMuuil Ipu
U3y4YeHUY TPAHCKPUIILIMOHHON aKTMBHOCTHU reHoB TP53 u
MDM2 y nuii, NOfBEPTIINXCSA XPOHUYECKOMY PafiMal[iOH-
HOMY BO3[IeJICTBIIO, OfHAKO Obl/Ia OTMeYeHa TeHJeHINA K
CHIDKEHMUIO aKTYBHOCTI ['€HOB B I'PYILIIE 00Ty YeHHBIX /NI,

2. Ilpy cpaBHEHNM TPYII C Pa3HBIMYU HaKOIJIEHHBIMI
[o3aMu ObUIO IIOKA3aHO CHYDKEHME TPAHCKPUIIL[MOHHOM
AKTUBHOCTHU JMICC/IEAYEMBIX T€HOB Y JIIOIElL, YbM HAKOIIJIEH-
Hble 03Bl HAXOWIVCh B iuaniasoHe 2 Ip u 6oree, 1o cpas-
HEHUIO C JIMLJAMU, YbJl HAKOIUIEHHbIE JJO3bl ObUIM 3HAUM-
TEJIbHO MEHDIIIE.

3. Ilpu n3ydeHnn BO3pacTHBIX OCOOEHHOCTEI aKTWUB-
HOCTY MCCIe[yeMbIX TeHOB Oblla OOHapy)XeHa TeHJIeH-
IUA K CHVDKEHUIO TPAaHCKPUIIIVOHHON aKTMBHOCTHU TeHa
MDM2, oTMe4YeHO CTAaTUCTUYECKM 3HAUMMOe CHIDKeHIe
ypoBHs axkcnpeccun reHa TP53 ¢ BospacToM nanyeHTOB.

4. He ObUIO OTMEYEHO PAa3IUYMII B IIOKA3aTEJSIX
TPaHCKPUIIIIIOHHON aKTUMBHOCTY T€HOB MEXY MY>K4M-
HaMMl U JKEHIIVMHAMU, a TakXe Cpeiy OONy4eHHBIX JINI]
CTaBAHCKOI U TaTapCKOi-M-0alIKMPCKOl HAIMOHAIbHO-
creit. VIsydeHne BmsHMe paKTOpa KYpeHMA TaKXkKe He I10-
Ka3ajo pasmnymit B npo¢uie aKTUBHOCTHU JMCCIEAyeMbIX
T€HOB KaK y HEKYPAIUX, TaK U y KyPAILIMX JIAIL] 3 TPYIIIIBI
UCCTIeIOBAHMS.
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Abstract

Purpose: To study the levels of transcriptional activity of TP53 and MDM2 genes in the residents of the Techa riverside villages
chronically exposed at a wide dose range.

Material and methods: transcriptional activity of TP53 and MDM2 genes was assessed in 95 persons. The main study group
included 80 people exposed to combined external and internal radiation (peripheral blood samples were taken 60-70 years after
the beginning of chronic radiation exposure), mean accumulated dose to red bone marrow was 0.86 + 0.08 Gy (doses varied in the
range 0.1-3.65 Gy). The control group consisted of 15 people living in similar socio-economic conditions in the Southern Urals; the
accumulated doses to red bone marrow did not exceed 0.07 Gy. Gene transcription activity profile was studied with real-time PCR
assay. The data were analyzed using a comparative CT method with normalization to the “housekeeping” gene transcription in each
sample. Statistical analysis was performed using the software PAST.

Results and conclusion: In the course of the analysis we did not receive statistically significant differences between the study
groups, but there was a tendency to a decrease in gene transcription in the group of exposed persons. The correlation analysis showed
a weak negative dependence for TP53 and MDM2 genes, and this dependence was characterized not only by the accumulated dose
value but was also associated with the age of the individuals under study. A tendency to a decrease in the transcription activity of the
genes under study was noted when studying the effect of the dose. Statistically significant differences were shown for MDM2 gene in
the group of individuals whose accumulated doses exceeded 2 Gy (p = 0.044). The analysis of age-peculiarities on gene transcription
revealed a statistically significant decrease in TP53 gene transcription with increasing age of patients (p = 0.02). Non-radiation factors
including smoking were also studied. The levels of gene transcription were compared between men and women of 2 main ethnicities
(Bashkirs/Tartars and Slavs). Results of the study showed that neither sex nor ethnicity had any effect on the levels of TP53 and
MDM2 gene transcription in the study groups. The effect of smoking on the activity of the genes under study was negligible.
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Pedepar

AkryanbpHOCTD: C POCTOM OCHAIleHHOCTY K/IMHYUK COBPEMEHHBIM AMarHOCTUYECKVIM 000PYIOBaHMEM YBEIMINBACTCS BbIABIIA-
€MOCTb ITaTOJIOT MY MOJIOYHOII SKeJIe3bl Y MY)KUIH, C/IEflOBATEIbHO, BO3HMKAET HeOOXOMMOCTb Ope/ie/IeHN A PEHTTeHOBCKIX XapaK-
TEPUCTIK HEKOTOPBIX 3a00/IeBaHNUIT MY>KCKOII MOJIOYHO JKeNesbl 11, IIPeX]Ie BCero, paka MonouHoii xenessl (PMIK). 9o cBsazaHo ¢
TeM, 4To B Poccuu coxpaHsercs npo6ieMa I03/Hel IMarHOCTUKM 9TOrO 3a60/IeBaHNA.

Ilenp uccnenopanmsa: OmnpefieneHye TMaTHOCTUYECKUX BO3MOXKHOCTEII PeHTTeHOBCKOI KoMIbioTepHoli Tomorpadmu (PKT)
TPYIHOI KJIETKM J/IA BBIAB/ICHNA PAs3TNIHON ITaTONOTMY MOTIOYHOI JKele3bl Y MYKIMH U OTIpefieNieHIie CTaTHCTIIeCKN 3HAIMMBIX
PEHTIeHONIOTMYECKIX CUMITOMOB UL I depeHIaNbHOI IUaTHOCTUKM TMHEKOMACTIH, TUIOMACTII Y PaKa MOJIOYHOI >Ke/le3bl.

Marepuan u meronsr: ITpusenensr gannbie PKT rpynnoit kinetkn 150 My>XuyH, IPOXOAVMBIINX 00C/IelOBaHNE 110 IIOBOJY pas-
NMYHBIX 3a60/1eBaHMIT B BOPOHEXCKOM 00/1aCTHOM K/IMHIYECKOM AMarHOCTNYeCKOM IieHTpe 1 Kypckoit 06/1acTHOI KIMHIYeCKOI
6onbHMIe B 2013-2015 rr. IIpescTaBieHbl pesyabTaTbl KITMHUKO-PEHTIeHO-MOP(OIOTMYecKUX UCCTIef0BaHMil 31 My>KUMHBI ¢ pa-
KOM MOJIOYHOII JKe/e3bl, IIPOXOAUBIIIX 06C/IejoBaHNme 1 TedeHne B BopoHe)kckoM 06/1aCTHOM OHKO/IOTMYeCKOM AUCIIaHCepe B Iie-
pmop ¢ 2010 mo 2016 rr.

PesynpraThr: [lomydeHsl faHHBIE O PACIPOCTPAHEHHOCTM JIMIIOMACTUM ¥ TMHEKOMACTHUM Y MAlMEHTOB, He MPefbABIAIONINX
’KaI00bI Ha M3MEHEH CO CTOPOHBI MOJIOYHBIX JKeles, OIpefieieHbl pOpMbI TMHEKOMACTUM Y JAHHON IPYIIbI HanyeHToB. Onpe-
Jie/IeHbl PEHTTeHOIOTMYeCKIe CYMIITOMBI, II03BOJLAIOLIE IIPOBOAUTD fuddepeHIanbHyI0 ANarHOCTUKY MEX/y TMHeKOMacThell 1
PaKOM MOJIOYHOI JKeTe3bl.

Beisogipr: 1. [MHexoMacTnsA ObIIa BbIAB/IEHA Y 68,7 % IIAIMEHTOB, He NPebsAB/IABIINX JKaT00bl Ha M3MEHEHMUA CO CTOPOHBI MO-
JIOYHBIX Kene3. B 96,1 % cnyvaeB runekomacTus 6buta mmpencrasineHa guddysHoit nenpputudeckoit Gpopmoir. IlapenxnmarosHas
u y3noBasg GopMbl 6bUIM pefkuMu popMamu 3a00IeBaHNS ¥ COCTABIIM COOTBETCTBEHHO 2,9 % 1 1 % OT BCex cydaeB JaHHOI
TaTONMOT M.

2. CraTMCTI4eCKM JOCTOBEPHBIMY IIPU3HAKAMY 37I0KAYeCTBEHHOTO XapaKTepa HOBOOOPA30BaHNA MOTIOYHOI SKE/e3bl § MyXK-
YMH ABUINCE: a) HA/IMYNe CBA3Y OIYXOIN C KOXKeil, ape0Iol UM COCKOM B BUJIE «TOPOXKKI» K HUM, YTOMILEHNA KOXKI, «IIOTATYBA-
HYs» KOXM WIM COCKa K 00pa3OBaHUIO M/IM HENOCPECTBEHHOE IPOpACcTaHNe VX OIIyXO/IbI0; 0) IpOpacTaHue OIIyXO/Ibi0 60IbLION
TPY/HOI MBIIIIIBL; B) HA/IYMe MUKPOKA/IbIMHATOB B 06pa30BaHMy; T') Ha/IM4ye TaTOIOTMYeCK M3MEHEeHHBIX aKCM/ULAPHBIX TnMba-
TIYECKUX Y3/I0B. BbIsiB/IeH e IIepeyNCTIeHHBIX PEHTTeHOTIOINYEeCKIX CYMIITOMOB TpeOyeT HeMe/IeHHOJ KOHCY/IbTalluy OHKOJIOTa.

3. CraTucTM4ecKy JOCTOBEPHBIMMU IIPU3HAKAMU 0OPOKaYeCTBEHHOTO XapaKTepa 00pa3oBaHyA MOJIOYHON XKe/le3bl Y MYXUMH
ABUINCE: @) IBYXCTOPOHHee MOPaXKeHNMe M CUMMETPUYHOCTD M3MEHEHMIT B MOJIOYHBIX JKefe3axX; 6) BKIIOYeHNA )KUPOBOI TKaHU B
06pa3oBaHNAX MOTOYHBIX JKejie3. IIpu BbIABIEHUM TMHEKOMACTUIL HeOOXOAMMO HallpaB/ieHMe IalMeHTa Ha KOHCY/IbTALNIO K YPO-
JIOTY, 9HAOKPUHOJIOTY, OHKOJIOTY.

4. OcBeOM/IEHHOCTD Bpaveli Ty4eBoil [UATHOCTUKM O BO3MOYKHOCTY Pa3BUTHA paKa MOJIOYHOM YKe/e3bl y My>KYMH 1 3HaHUE
CHUMIITOMOB JJaHHOTO 3a00/IeBaHNS MMeeT pellaioliiee 3HaYeHMe [/ BbIAB/ICHNS 37I0Ka4eCTBEHHOIO HOBOOOpa3oBaHsl Ha PaHHIX
CTa[VIAAX PasBUTHA 1, KaK C/IEICTBIE, 60JIee YCIIEIHOTO JIedeHNs U O/1aroNpUATHOTO IPOrHO3A.

KnroueBble crioBa: 2uHeKOMACMUS, PAK MOTIOYHOL Hee3bl, iunomacmus, ouddepenyuanvras ouaznocmuxa, KT epyonoii knem-
Kil, MyHcHUHbL

[MocTymmna: 12.01.2018. Ilpunsra x my6nukarn: 14.06.2018

Beemenne COKMM OCTAeTCs IIPOLICHT 3aIlyIeHHOCTI paKa MOJIOYHO
xenespl (PMIXK) y myxunn. B Poccun Tonpko B 25-33 %
crydaeB PMOK y my>xunn BoiaBiserca Ha I-1I crapgmsax sa-
6omeBanus [1, 2]. 310 cBsI3aHO CO MHOTMMM (PAKTOPAMI,
Cpenyt KOTOPHIX CIeyeT OTMETUTD He[OCTaTOYHYI0 OCBe-
IOMJIEHHOCTD Bpadell 11 [AI[JieHTOB O BO3MOYXHOCTH pas-
BUTHS PAKOBOJI OIIYXO/IM B MOJIOYHOII XKe/le3e y MY>K4H-

HbI, HEJOCTAaTOYHOE BHVIMaHME aHAPOJIOTOB K COCTOAHMIO

B nocnennee fecATUIeTME 3HAUUTENBHO BBIPOCTIA OC-
HAIl[EHHOCTh K/IMHUK COBPEMEHHBIM [MarHOCTUYECKUM
000pyHOBaHNeM, B TOM 4YNCJIe alllapaTaMy y/IbTpasBy-
KOBOJI MMAarHOCTMKM, MaMMorpadamy, peHTTeHOBCKIMU
KOMIIBIOTepHBIMU TOMOrpadaMy, 4To BefileT K yBelmde-
HUIO C/Iy4aeB JMArHOCTUKM IATOJIOTUM MOJIOYHBIX JKe-
ne3 y My>xunH. HecMoTpsl Ha TO, 4TO OLlEHKA COCTOSHUA

MSTKUX TKaHel TPYRHON KIETKVM BXOAUT B 00sI3aHHOCTHU
Bpava-peHTreHO/MOra MpY BBIIOMHEHUN PEHTTEHOBCKOI
komibioTepHoit Tomorpaduu (PKT) mannoit obmacryu,
BO MHOTUX CTy4asiX COCTOSIHJIE€ MOJIOYHBIX JKeJle3 ¥ MYXK-
YIH He OIMCBIBAETCS BpayaMi IaXkKe MPY HaIMYMM B HUX
BBIPOKEHHOII TaTosoruu. Takas CUTyauuss MOXKeT OBbITh
CBsI3aHA C HE3HAHMEM IATOJIOTMM MOJIOYHOI JKee3bl y
MY)XXUNH, @ TakKe C HeJOOLEHKOIl 3HAYMMOCTHU JaHHON
[IATOJIOTUM [T MY)KCKOTO 30pOBbs. ITo-Iipe>XXxHeMy Bbl-

40

MOJIOYHBIX JKeJIe3 Y TOPMOHA/IBHOTO CTaTyca Mal[eHTOB B
BO3pacTe CTaplie MATUAECATH JIeT, HeBePHOe MCTONIKOBA-
HII€ Pe3y/IbTaTOB IPOBEEHHOTO YIbTPA3BYKOBOTO 1 (1/IN)
PEHTTeHOIOTMYeCKOTO NCCIefoBaHMs [3-5].

3aboneBaHMsI MOJTIOYHBIX JKe/e3 y MYXXYMH pasHO-
00pasHBl, ¥ CaMbIMM PACIPOCTPAHEHHBIMM CPeIM HUX
SABJIAIOTCS TVMHeKoMacTyst u ymumomactust [6]. K gpyrum
FO6pOKAYECTBEHHBIM HMOPKEHNSM MOTIOYHOI KeJIe3Bl Y
MY>KYMH OTHOCATCA: JIUIIOMA, afieHoMa, Muodubpobdma-
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CTOMa, SINJepPMabHas KUCTa, JTEOMIOMa, auabeTrmde-
ckas Macrornaryua. OgHaKO BCTPeYaeMOCTDb JaHHBIX I1aTO-
JIOTUII HEBBICOKA, a TAKAsI MATONIOTHSA KakK ¢pubpoageHoma,
KIMCTa MOJIOYHOI >Keye3bl, (UOpO3UPYOIUIT afeHO3 Y
MY>XUUH BCTPEYAIOTCsI KpaliHe penko [6, 7].

HI/IHOMaCTI/IH VN IICEBOOTMHEKOMACTUA — COCTOAHME,
KOIZla yBe/IM4YeHue MOJIOYHOI JKe/le3bl Y MY>KYMHBI 00-
YC/IOBIMBAETCSA VM3MVUIIHYM Pa3BUTHEM >XUPOBON KIIeT-
yatku 6e3 npomnbeparyuy GUOPO3HO-KENTE3UCTOTO KOM-
IIIEKCA, YTO O/DKHO HMOATBEP>KAATHCA JAHHBIMIU JTY4eBBIX
MeTOJ|OB MCCIeJOBaHNA, TAKUX Kak Mammorpadusa u Y3V
MOJIOYHBIX Xene3 [8, 9]. JInmomacTusi, Kak IPaBuUIo, CO-
poBOX/aeT obmiee oxxnpenne [10-12].

Knaccuueckoe ompenenenne ruHekomactuu (BO3):
IVMCTOPMOHAIBHBII TMIEPIIACTUYECKIUIT TPOLIeCcC, Xapak-
TEpU3YeMBIIl MIMPOKUM CHEKTPOM INPOndepaTUBHBIX U
perpeccuBHbBIX M3MEHEHMI TKaHM MOJIOYHOI XKeJIe3bl C He-
HOpPMaJ/IbHBIM COOTHOIIEHVEM SIMTEIVaIbHOTO Y COEM-
HUTEbHO-TKAHHOTO KOMITOHEHTOB [4]. Mopdonornyeckn
TMHEKOMACTUsI COOTBETCTBYeT (ubpoageHoMaro3y y
>KeHIUH [6, 13]. BompIIMHCTBO aBTOPOB OTMEYAIOT POCT
3a60/1€eBaeMOCTM TMHEKOMACTHUEN, YTO CBA3BIBAIOT C I10-
CTapeHNeM HaceleHMs, POCTOM YPOBHA SHOKPMHHBIX U
OHKOJIOTMYECKMX 3a00J1eBaHmil, O0/Ie3Hel IeYeH N, TT0YeK,
IIPMeMOM Da3/INYHbIX JIEKApCTBEHHBIX CpefcTB. Tak, mo
maHubIM Andersen J.A. m Gram J.B. [14], npu ayroncun
100 B3pOC/IBIX MY>KUMH IMHEKOMACTHsI Obla BbIsIB/ICHA B
55 cnyuyasix, a mo ganubM Lapid O. et al [6], ocHoBaHHBIM
Ha pesyinbrarax 5113 6moricuii, rimHeKoMacTyst OblIa Bbl-
AaBneHa B 94,1 % cimydaes.

OCHOBHBIM TaTOT€HETUYECKUM 3BEHOM B Pa3BUTUU
VMCTUHHOI TMHEKOMACTUM SABJISIETCA aOCOMIOTHASA VU OT-
HOCUTE/IbHAsI ITUIIEPICTPOreH s, Y B3POCIIBIX MY)KUMH MO-
JISIPHOE COOTHOILIEHMEe TeCTOCTEPOH/3CTPAfMON B IIIa3Me
OTHOCHUTEJIBHO IIOCTOSIHHO U paBHO mpumepHo 300/1 [8—
10, 15]. OTK/I0HEHME OT TOI BEIMYNHBI B CTOPOHY CHH-
>KEHUsI YPOBHS aHAPOTE€HOB VIV IOBBINIEHVS COTEpXKa-
HUS 9CTPOTEHOB MOXKET CTUMY/IMPOBATh Mponudeparo
paHee HEaKTVBHON TKaHYU MOJIOYHOM >KeJIe3bl ¥ IIPUBECTU
K pasBUTUIO TUMHEKOMacTuu. IIpomakTmH cTuUMymmpyet

JIAKTALIO, HO B PA3BUTUI TKAHV MOJIOYHBIX JKeJIe3 UTPaeT
BTOPOCTEIIEHHYIO POib. B TO 5ke BpeMsl, [IJIUTENbHO CyIije-
CTBYIOIas TUIIEPIPOTAKTUHEMUS [IPUBOAUT K Pa3BUTHUIO
9HEOKPVHHOTO IMIIOTOHAAM3MA Y MY)KUIIH, TMHEKOMACTUN
u ranaktopee [12]. OcHOBHbIE 3a60/IEBAHNS U COCTOSTHMS,
OPUBOJSIINE K PA3BUTUI0 TMHEKOMACTHUMY, [IPENCTABIEHBI
B Tabn. 1. [TpuBenenHast Tab/muIa OCHOBaHa Ha pe3y/bTa-
tax pabor PA. Manymaposoit u 9.J1. Yepkesosoii [15],
J.D. Bowman u H.Kim, J.J. [16].

Kpome TOro, yunThiBast BEGYLIyIO POIb HEPBHOI CH-
CTeMBI B PEryIsALUM JesATebHOCTU TUNodgu3a, CUUTAIOT,
YTO IMCUXOJIOTUYECKUIT CTPECC MOXKET OBITh MPUIMHOI
PasBUTHSI TMHEKOMACTUH Y KaXX/JOTO BTOPOTO OOIBHOTO, Y
KOTOPOTO He YIaéTCsI BBIABUTD OPraHNIECKYIO IATOIOTHIO
[8]. VI3 mpuBefeHHBIX AaHHBIX CIELyeT, YTO I'MHEKOMa-
CTUI0 HEOOXOMMMO PacCMaTPUBATh CKOpee He KakK caMo-
crosiTeNIbHOE 3aboseBaHMe, a KaK MapKep, CUTHAIM3UPY-
FOLIMIT O HapyIIeHNN HePOIHTOKPUHHOTO PaBHOBECHUS B
OpraHusMe.

JlvarHocTrKa IMHEKOMAcTUM 6asupyeTcst Ha KIIVMHM-
YeCKNUX ¥ TabOPaTOPHBIX JAHHBIX, Pe3y/IbTaTaX PEHTIeHO-
Y/IBTPa3BYKOBOTO ¥ MOPQOIOTMYECKOrO MCCIeSOBAHSL.
ITaryeHTh! MM He OTMEYAIOT JKamo0, MM yKasblBalOT Ha
yBenmudeHre 1 Go/ie3HEHHOe HarpybaHye MOMTOYHBIX JKe-
J1e3, KOTOpble MOTYT HOCKUTb OJHO- WU [BYXCTOPOHHMUIT
XapakTep.

IIpu ompoce manueHTa, CTPAIAKNIETO TMHEKOMACTH-
eil, YTOYHseTCs Hamm4due CUCTEMHBIX 3a00IeBaHMIA, BbI-
SICHSIETCSL OHKOJIOTMYECKWIT M JIEKapCTBEHHBII aHAMHE3
naruenTa. [Ipu ocMoTpe oueHnBaercs GpusndecKoe pas-
BUTVE TIALVIEHTA, PA3BUTIE BTOPUIHBIX [TOTOBBIX IPU3HA-
KOB, Ha/JN4ue CUMIITOMOB, MO3BOJISIIOIIMX 3aMO03PUTh
CrCTeMHBble 3a00/IeBaHNsl SHJOKPUHHBIX J BHYTPEHHMX
OpraHOB, OCMATPMBAIOTCS TECTUKYIIBI, IpeNcTaTe/lbHasd
enesa (perrectum). O6paijaer Ha ce6s1 BHMMaHIE yBe-
JINYeHVEe MOJIOYHBIX JKene3, M3MeHeHne UX (HOpMbl, 13-
MEHEHVISI CO CTOPOHbI ape0sIbl COCKa. [1pi manbIarum sxe-
JIe3UCTast TKAHb OINPEENAETCS B BUE PaslTNYHOTO BUJA
YIUIOTHEHMIT (JO/IBYAThIX, TSDKUCTBIX, METKO3EPHUCTBIX,
671411K000Pa3HBIX).

Tabnuya 1
OcCHOBHBIE COCTOAHMA I 3360HeBaHI/Iﬂ, NpUBOIAIINE K Pa3BUTUI0O ITMTHEKOMACTUN
Dusnonornyeckas [HeKOMaCTIsI HOBOPOXKEHHDIX; IIOLPOCTKOBAsI THEKOMACTIS; CTap4ecKast TMHEKOMACTIs
IMHEKOMACTUS
[Matonornyeckas Vanonarnyeckasi IMHEKOMACTIs]; IEPCUCTUPYIOLIast OAPOCTKOBAsl I'MHEKOMACTHS; CeMeilHasi TMHEKOMACTIS
IMTHEKOMACTISI (6€3 BUAMMOI IPUYMHBI)

3aboeBaHysI C SHOKPUHHOI
OCHOBO

Cuugpom Knaitadensrepa; XX-My>»X4nHbI; UCTUHHBLI repMadponutusm; cuaapom KanmanHa; manonarnde-
CKIUm I‘I/IHOI‘OHaI[OTpOHHbII/I TUIIOTOHAOM3M; FV[HepHpOHaKTI/IHeMI/IH; FI/IHepTI/IpeO3; TI/IpeOTOKCI/IKOS; BpO)KJ:[eHHaH
AuChYHKINST KOPbI HAAIOYEYHNKOB; aipeHOMMETOHeIPOIaTHsT; CUMHAPOM Peiidenurreiina; cungpom Moppuca;
cungpom Jloypenca-Myna-bapae-bunnsa; cungpom Ilpagepa-Bumnn; ciiennensas ocHoBoit ¢ X-XpoMOCOMOIt
cryHanbHasA 1 6ynb6apHas arpodua Mbi (6one3Hb KeHHenn); MuoToHn4ecKas IUCTpodus; MIpOMeXXHOCTHO-
MOIIOHOYHAA TUIIOCIIAaMA C IICEBAOB/IaraanineM; IIOBbIIICHHAA ap0MaTa3HaH AKTUBHOCTDH B Hep]/[cbep]/[‘leCKI/[X
TKAHSIX; HEIOCTATOYHOCTD 17-KeTOCTEPOU/PENYKTa3hl; HELOCTATOYHOCTD 3B-T1IP OKCUCTEPONI- €T UPOreHa3bl

TopmoHanbHO-aKTUBHbIE
OIyXOmnu

3/10KayecTBEHHbIE OIYXO/N ANYeK; OIYyX0o/mu sAndek u3 kiaetok Jleiipura/CepTony; TpopyLupyoLas apoMara-
3y onyxosnb Andek npu cunzpome Ileiitia-Erepca; omyxonm Kopbl Ha/ilOYe€YHMKOB; 9KTOIMYECKAs IPOYKIVA
XT'Y 3/10Ka4eCTBEHHBIMU OIYXOJisiMH (Yallle BCETO JIETKUX, TIEYEH U, TI0YEK)

HepmocrarounocTb aHiporeHoB

VIHEeKIMOHHDIN OPXUT; TPAHYIEMATO3HBIN OPXUT; BPOXKIAEHHAs aHOPXMA; OPXMAIKTOMIS; aHAPOreHHas Jie-
TIpUBALMSL

CucreMHble pacCTpOIiCTBa

bBonesHu nevyeHn, moyex; rojofjaHme; npm6aBKa Beéca IoCIe Neproja rooganns

TnHeKOMacTyisI, 06YC/IOBIEHHAS
HPUEMOM JIEKAPCTBEHHBIX
[penaparos

Buxanyramug, diryramnz, GrHACTepUA, [y TaCTePNA, CIMPOHONTAKTOH, CAKBYHABIUP, HAVHABD, HE/IpUHABIP,
PUTOHABUD, JIONMHABUP, CTAaBYAUH, 3UJOBYAUH, TAMUBYANH, GEHOTPIH, 3CTPOTEHDI, IPEFHU3O0MNOH, LIMIMETUANH
" JIp.
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OnHako 3a4acTyi 6e3 MHCTPYMEHTAIbHBIX METOJIOB
UCC/IeJOBaHNsI HEBO3MOXKHO YCTAHOBUTDb (PAKT HaIMUMs
TUMHEKOMacTuy, Mmoo nposectn fudepeHINanbHyo -
ArHOCTUKY MEXY MCTUHHON U JIOXKHOV TMHEKOMACTHEN.
B nepeueHb omnpefensieMbX TOPMOHOB BXO[AT T'OPMOHBI
muroBuaHON Keneswl (T,, cT,, TMpeoTpONHbI TOPMOH),
HpPOJAKTVH, SCTPAfiOJL, TECTOCTEPOH, (OIIMKYIOCTH-
MY/IUPYIOLUVIT TOPMOH, JTIOTEVHUSUPYIINIT TOPMOH, KOp-
TU307 (B PAas/IMYHBIX COYETAHUAX U MOgUUKaumsix) [8,
9, 17]. Kpome Toro, peKOMeHAYeTCs OIpefeieHre TaKUX
OHKOMAapKepOB, KaK: [B-XOPMOHWYECKUIT TOHAZOTPOINH
4enoBeKa, o-(eTONpPOTeNH, MPOCTATCIEMPIIECKUT aH-
tured [9, 12].

OCHOBHBIMU MeTOfIaMM JTy4eBOM JVATHOCTUKU TH-
HEKOMACcTUM ABJAITCA MaMMorpadua u Y3V MONTOYHBIX
xkenes. Kmaccudukanms rmHekomactvn 6Gasupyercs Ha
JIy4eBOIl KapTuHe 3a00/IeBaHNs, U COOTBETCTBEHHO PEHT-
TE€HOJIOIMYECKNM aHHbIM BbINE/IAIOT Y3/I0BYIO, DEHIPUTN -
JecKyo 1 fuddysHyo xenesnctyo Gopmsr [7-9, 17].

Han6osee rposHOIT IaTONIOrME MY>KCKOI MOTOYHOI
JKe7e3bl ABJAETCA paK. ITO OTHOCUTEIbHO pefikas OHKO-
normdeckas maronorus. I[lo JaHHBIM pa3INYHBIX aBTOPOB,
Ha MY>K4MH npuxoputcs ot 0,6 % 1o 1 % ot Bcex 3abore-
Banumit PMJK. B T0 e BpeMs cMEPTHOCTD OT JaHHOJ I1aTO-
JIOTUM Y MY>KUMH cocTaBseT 0,3 % cpefyu BceX OHKOIOTH-
4ecKMX 3a00/IeBaHNIL, YTO JOCTATOYHO MHOTO JIA TaKOTO
penkoro 3aboneBanus [1, 2, 4, 5]. PMOK my»uun nporexa-
eT Goslee arpecCcUBHO 110 CPABHEHNUIO C XKEeHIIMHAMN. V3-
3a HeOOJIBIIIOrO pa3Mepa XeJe3bl OIyX0Ib OTHOCUTENbLHO
6BICTPO MPOPACTALT KOXY U TPYAHYIO MBIIIITY, @ aKTUBHAs
paboTa rpygHOI MBILIIIBI 00YCTIOBINBAET ObICTPOE MeTa-
CTa3poBaHMe€ B peErVOHa/IbHbIE }H/IM(baTI/I‘{eCKI/Ie Y3/IBl.
Kak mpasumo, PMXX y myxxuun BbisiBsiercs Ha 6oree
TIO3IHEN CTa[juN, 9eM y )KeHIVH. B T0 ke Bpems Ipu opu-
HAKOBOJI CTaiuy 3a60/IeBaHMs IIPOTHO3 Y MY>KUMH U JKeH-
IMIVMH CYLIeCTBEHHO He oTamdaercsa [18-20]. Ilo maHHBIM
NMUTEpaTypHhl, BO3PACT MAIJMEHTOB, CTPA/IAIOMINX STVM 3a-
60eBaHMeM, HECKO/IBKO BBIIIIE, YeM Y SKEHIIVH — LIeCTOl-
CeIbMOII IeCATOK JIeT )KM3HM. B To >ke BpeMs MMeTcs co-
obmenns o PMJK y maumentos ot 5 et n crapiure 90 et
[18, 19].

Kmangecknvy npusHakamy PMOK aBnsiorcsa acnm-
MeTpMs MOJIOUHBIX Ke7ie3, apeos M COCKOB, Haauuue Jie-
hopmanyn 1 BTsSDKEHUE KOXI M COCKA IIPU MTOAbeMe PYKIL.
ITanbIIaTOPHO OMYXO/Mb OOBIYHO XPAILIEBONM IIOTHOCTU
C HepOBHOII, 4acTO OYIpUCTON IOBEPXHOCTHIO, Majo-
MOZIBVDKHASA, B 3aIlyIIEHHBIX CIYYasX — C U3DA3BICHUEM.
Koxa m apeoma Haj OIyXOIbI0 YTOMIIEHBI, BO3MOXXHBI
CMOpLIVBaHNe KOXU, BTSDKEHME KOXKI HaJ| OIIYXO/IbIO MK
CHMIITOM «IMMOHHOI KOpKm». MeracrasupoBanne PMDK
IPUBOAUT K YBETMYEHNIO TIOPAKEHHDIX MTOAMBIIICYHBIX 1
MOAKIIOYMYHBIX TUMQATHUECKUX Y37I0B KaK Ha CTOpPOHE
MOpaKeHNUs, TaK 1 Ha KOHTpalaTepanbHOI cTopoHe [1, 2,
21, 22].

Hawnydmme nokasateny MHGOPMATUBHOCTY TIPY U3-
YYE€HUM MOJIOYHON JKe/le3bl MY>KYMH MeTOJaMU JTy4eBON
OUArHOCTUKM MMEET KOMIIJIEKC METOJ OB, BKHIO‘-IaIOILU/H‘/)[
mammorpaduio u Y3U [3,5, 7, 8].
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TouHOCTP MaMMOTrpaduM 3aBUCUT OT PA3BUTHUSA XKU-
POBOII K/IETYATKM MOJIOYHBIX JKele3 U CHIDKAeTCH IpU
OLIeHKe TaK Ha3bIBaeMBIX «PEHTI€HOJIOTNYeCKH IIOTHBIX»,
COCTOAIIMX M3 >KENIE3UCTON TKaHM, >Kesle3. BplnonHeHue
MamMorpaduy y My>X4uH MOXeT OBbITb 3aTPYHEHHO MU
HEBO3MO)KHO 13-3a HEJOCTATOYHOI'O PAa3BUTUSA IIOLKOXK-
HOJl KUPOBOI KJIETYaTKU, BOPOHKOOOpasHOI medopma-
LUV TPYAHON KJIeTKU, IpU HaIM4IUM OOJIBIINX pasMepoB
pacnafiaromerica Ormyxomn.

IIpu Y3M Momo4yHBIX >Kelie3 B JIONOJHEHUE K
B-pexxuMy Ha COBpeMEHHbBIX Y/IbTPa3BYKOBBIX allllapa-
Tax MCIIONB3YIOT METOJ, CIIEKTPAIbHON JoIuieporpadumn
C LIBETOBbIM KapTHMPOBAaHMEM KPOBOTOKA, KOTOPBIN IO-
3BOJ/ISET OLEHUTb BACKY/ISIPU3ALUI0 HOBOOOPA3OBaHMSL.
IpeumyuectBamu Y3V B 006CIeoBaHNY MOTIOYHDIX JKe-
7Ie3 Yy MY>KYMH SBJIAIOTCA: BO3MOXXHOCTb O0OC/IejOBaHMA
MOJIOYHBIX JKe/le3 y aCTeHMKOB; OTCYTCTBUE IIPOTMBO-
MOKa3aHUI U JIy4eBON (pafMalMlOHHOI) HArPy3KW; BO3-
MOYXHOCTb MHOTOKPAaTHOTO JCIIONIb30BaHMS MeTOHa I/
AMHAMUYIECKOTO HaOMIOfeHNs; BO3MOXKHOCTD MCCIEHOBa-
HJISL PETMOHAPHBIX TMMQaTUYeCKIX Y3/I0B B C/Iy4ae MOf0-
3peHMs Ha Ma/IMTHU3ALIMIO; BO3SMOYXKHOCTD HaBUTALIUY IIPU
BbIIIOJIHEHNM Ouoncuu [3, 8].

B ciyvasx, Korzia BBIIIONHEHNe MaMMOTpauy 3aTpyy-
HEHO MJI HEBO3MOJXKHO, B fonojHeHMe K Y3V MOmoYHbIX
>kernie3 Bo3MoxxHO BbinonnHeHne PKT rpynuoit knetkn. PKT
B CPaBHEHIN C PEHTT€HOBCKOI MaMMorpadueit mo3Bossi-
€T TOYHee OLeHUTb CTPYKTYPY MOJIOYHOII JKeJIe3bl, COCTO-
SHME KOXXM Y apeoJIbl, ITPyAHbIe MBIIIIbI, PETMOHAPHbIE 1
BHYTPUTPYAHBIe MUMGaTHIecKlie Y3/Ibl, Ty4llle BU3yajn-
3/pOBaTh OITYXOJIb Ha CI)OHe Bpra)KeHHOﬁ TTTHEKOMAaCTUN.
Kpowme Toro, PKT rpynHoit K1neTKu, BHIIIOTHEHHAS C L€/IbI0
AMAarHOCTVKM 0001 [IATOIOTUY OPTaHOB TPYAHON MOIO0-
CTH, IO3BOJIAET IPOBOJUTD OLIEHKY COCTOSIHIA MOJIOYHBIX
JKe7ie3 I BbIABUTD M3MEHEHI ellie O MOAB/IeHNS KIVNHY-
YeCKUX CUMIITOMOB 3abonesanusd [1, 7, 23, 24].

3aBeplIAloOIMM 3TAIOM J[MATHOCTUKY 3ab0seBaHMIt
MOJIOYHOJI XKeJle3bl SABJISAeTCs BBIIIOTHEHe OMOIICHY C T10-
CIefyoLuM MOPOIOrNYeCKIM UCCTIeOBAHNEM.

Ilens pabotsr — BbLsiBIeHNE ocobeHHOCTEl PKT-Kap-
TUHBI paKa MOJIOYHOM JKe/le3bl y MY>KUlH, a TaKKe OIlpefe-
JIeHVe BO3MOXKHOCTM Ay depeHInaabHON AMarHoCTUKN
PMJK u runekomMacTum.

Marepuan u METOABI

C nenbio onpefeneHNs YacTOTbl BCTPeYaeMOCTH IIa-
TOJIOTUM MY>KCKOJM MOJIOYHOI >KeJle3bl, BBIABIIAEMON P
PKT opraHoB IpyAHOI K/IeTKM, HaMu ObUI IIPOBeJieH aHa-
JIV3 Pe3ynbTAaTOB MCCIefoBanuil 150 My>K4MH, BBITTOTHEH-
HBIX 110 Pas3/MYHBIM IOKasaHUsM B Kypckoit o6macTHOI
KJIMHNYeCKOl 6onbHuIe ¢ fekabps 2013 mo mait 2014 1. u
B BopoHexckoM 06/1acTHOM KIMHUYECKOM JAMarHOCTUYe-
CKOM ILIeHTpe ¢ AHBapsA 1o MapT 2015 r. [JaHHbIE MaLVIeHTHI
cocraBwin I rpymny Habmonenns. Bospact o6cienoBan-
HBIX HaLneHToB Obu1 0T 17 Ko 87 yteT, cperHuit BO3pacT —
55,7 £ 19,3 ner, pacipefieNienie 10 BO3pacTHBIM IpyIIaM
IpUBeeHo B Tabs. 2. VI3 mpencTaBIeHHON TabnnIbl BUA-
HO, YTO OCHOBHOE KO/IMNYEeCTBO MAIVIEeHTOB COCTaBIIs/IN
MY>K4IMHBI cTapue 50 j1eT.
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Tabnuya 2
Pacnpenenenne nanuenTos I rpynnsl Ha6mOxeHNs IO BO3PAacTHBIM rpynmam (n = 150, p < 0,01)
BospactHbie rpynmbt < 40 ner 41-50 net 51-60 ner 61-70 net > 70 ner Wroro
KonnyecTBo naieHToB n % n % n % n % n % n %
27 18 25 16,7 38 25,3 37 24,7 23 15,3 150 100
Tabnuya 3
PacnpenesieHne My>X41H, CTPaJaBIINX PAKOM MOIOYHOII >Ke/e3bl, IO BO3pacTHhIM rpynmam (n = 31, p < 0,01)
BospacTHble rpymIbI 51-60 net 61-70 net 71-80 net >80 et Wroro
KonunuectBo nmanneHToB n % n % n % n % n %
8 25,8 11 35,5 9 29 3 9,7 31 100

Kpome Toro, 6bIT IpoBefieH PeTPOCHEeKTYBHBI aHa-
NM3 pe3yNbTaToB PEeHTTEHOBCKUX MCCIEN0BaHUII MOJIOY-
HBIX Xere3 31 manueHTa, crpagatomero PMIK (IT rpymma
Habmonennit). JIaHHYI0 TPYNIy COCTaBMIM IAIMEHTHI
BopoHeXCKOro 06/1aCTHOTO KJIMHUYECKOTO OHKOJIOTIYe-
CKOTO JMCIIaHCepa, IIPOXOAUBIIME 00C/IeloBaHUe 1 JTede-
Hue B nepuop ¢ 2010 mo 2016 rr. B 13 cryvaax my»xum-
HaMm Obuta BbimonHeHpl PKT OpraHoB IpygHON KIETKH,
B 4 - [I9T/KT u B 16 cnyyasax — Kmaccuyeckas peHTre-
HOBCKasi MaMMorpadus. Bospact manmentos II rpymmsr
coctaBun oT 54 no 90 net, cpeguuit — 67,4 £ 11,5 ner,
pacmpefienieHye 10 BO3PACTHBIM TPYINIaM IIPUBENEHO B
tabs. 3. VI3 mpencraBienHoit Tabmuisl BupHO, yto PMDK
CTPAJAIOT MY>KYMHBI cTapiie 50 jIeT, MK BbIABIAEMOCTI
IaHHOTO 3a00/IeBaHNs IIPUXONUTCS Ha CEbMOE I BOCBMOE
TeCATUNETHA KUSHI.

[Tapametper PKT-mccmemoBanmsa BO Bcex Caydasx
ObUIM CTaHJAPTHBIMM: HANpsDKeHMe Ha Tpybke 120 kB,
mar tomorpada 5 mm, mmry 0,688, marpuma 512x512,
xommmManua 16x1,5. Ilpu m3MepeHMM pPEHTTeHOBCKON
IJIOTHOCTH (GMOPO3HO-KENe3MCTOr0 KOMIIOHEHTA OIIpefie-
JIATNCH IVIOTHOCTb TOMOTEHHBIX YYacTKOB (6e3 KMpPOBBIX
BKJIIOUYeHMIT) $pubpo3HO-KenesucToit Tkanu. O6macty MH-
tepeca (ROI) BeiGMpamace ¢ MCIO/MIB30BAHMEM CIUIAITHO-
BOrO KOHTypa KakK HpuOIMsutensHo 3/4 — 4/5 momann
3TOTO y4acTKa, HO He MeHee 10 MM, AHATOTMYHBIM 06pa-
30M OIIpefie/iANach PeHTTeHOBCKasA IVIOTHOCTb TKaHM OITy-
XOJIell MOJIOYHOI! enle3bl. PeHTreHOBCKass MaMMorpadus
BBITIOJTHA/IACH MO CTAHJAPTHO METOMIUKeE.

IIpu cratucTndeckoit 06paboTKe pe3y/nbTaToB IIPU-
MEHAMCh TECThl Ha HOpManbHOCTL Kommoroposa-
Cmmprosa u JInmnmnedopca, pasmrams B TPyIINax OLeHN-
BalNCh C moMomibio t-kputepusa CTbIOfieHTa U KPUTEpUs
cormacusi x> Ilupcona. Pasmuns camtaamuch cratucTude-
CKIM 3HauMMbIMu 1ipu p < 0,05.

Pe3ynbTaThl 1 06CyKAeHIE

CuuTaercs, 4T0 B HOpMe p1OPO3HO-KeIe31CTasi TKAHb
B MY>KCKOJI MOJIOYHOJI JKeJle3e ONPeNenATbCA He JOIDKHA.
W3 150 maruentos I rpynmel Hopma OblTa BbIsB/IeHa y 35
(23,3 %) my>xunH. B 12 (8 %) cnydasx Oplia JUarHOCTUPO-
BaHa juomactus u B 103 (68,7 %) — rmHEKOMAaCTHA.

TunnyHoe n306paskeHne My>KCKOJ MOTIOUHOI >KeTIe3bl
B HopMe nipu PKT mpepcrasieno Ha puc. 1. AKCUanIbHBI
CKaH IPOXOAUT Yepe3 06/1acTb COCKOB. B MOMOUYHBIX Ke-
7e3aX B MATKOTKAaHOM OKHE OTYET/IVBO PA3INYarOTCA:
KOoXXa (TOHKMe KOPOTKMe CTpeNIKM) B BUJie TOHKOJL, TON-
IMHON 1-2 MM, I'MIIEpPIEHCUBHONM IIOJIOCKM; Ha KOXe
OTIpefie/sIeTCs] aHAJIOTMYHON IVIOTHOCTM COCOK (TOJICTBbIE
CTPeJIKN); HOKOXKHAsI )KMPOBasi KJeT4aTKa (TOHKMe [JINH-
Hble CTPEJIKIL), MMeoIasi XapaKTepHYI0 IVIOTHOCTD OT 70
mo 100 HU; rpymHble MBIIIbBI (TYHKTUPHBIE CTPEIIKN).
DubpO3HO-KeIE3NCTast TKAHb B MI033JIICOCKOBBIX 00/1a-
CTSIX OTCYTCTBYET.

[Tpu nmunomactum (puc. 2) MONOYHBIE XKele3bl ObIIN
yBe/IMYeHbI B pasMepax 3a CYeT IUIepTPodum IOTKOXKHOIT
KUPOBOI KiieT4aTKu. PrbOpO3HO-)Keme3ncTast TKaHb B I1O-
3aJJICOCKOBBIX 00/TaCTSX He OIpefiensinach.

Puc. 1. I[Taument J1.C.A., 33 roga. KnumHuyeckuit fmartos:
capkonzos 2 ct. PKT rpyznnoit knetkn. (ITosicHeHMA B TeKCTe)

Puc. 2. [Taument J1.C.B., 56 net. KnuHm4eckuii fuartos:
COCTOSAHME ITOCTIE TIEPEHECEHHOI TPaBOCTOPOHHEN THEBMOHNML.
PKT rpypnoit xnerku. JInnomacrusa
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Tabnuya 4
YacroTa BCTpeYaeMOCTH Pa3TUIHBIX PopM
ruHeKoMacTuu, onpenenssuascsa npu PKT rpygusix
Ki1erok (n =103, p <0,01)

BrisiBIeHHas1 ATOIOTSI MOJIOYHBIX JKeJe3 n %
HeHnppuTndecKas rIMHEKOMACT 929 96,1
[TapenxmumaTo3Has TMHEKOMACTHA 3 2,9
Y3/moBasi rMHEKOMACTHUS 1 1
Uroro 103 100

Y 103 (68,7 %) My>k4nH 6bUIM 0OHAPY KEHDI TPU3HAKMN
IMHEKOMacTNM. BbIsAB/IeHHas N1aTO/IOTMA MOTIOYHBIX JKele3
pacrnpenensinach, Kak 9To IpeACTaBIeHo B Ta6L. 4. V3 npu-
BeJleHHOII TabMuIbI BUAHO, 4TO A dysHas AeHapUTHYe-
CKasl TMHEKOMAaCTUs sIBJIAach Hambosee 4acToil HaXOf-
koit pu BimonHeHun PKT rpymHOi KIeTKN y MY»XUNH;
IIapeHXMMAaTO3HasA M y370Bas I'MHEKOMACTHUsA, HaIPOTUB,
6bUIN pefKIMU 3a00/IeBAHMSIMIL.

B 92 (92,9 %) cny4asx JeHAPUTUYECKON T'MHEKOMa-
CTUM Pa3BUTHE XKEIE3CTOr0 KOMIIOHEHTAa B MOJIOYHBIX
>Kele3ax OBUIO OTHOCUTEIBHO CUMMETPUYHBIM, @ B 7
(7,1 %) HabmomeHUAX TMHEKOMACTHUSA HOCUIA acCHMMe-
TPUYHBI XapakTep. Bo Bcex 3 HaOMIOfaBIIMXCS HAMU
CIy4asx MapeHXMMATO3HON I'MHEKOMAaCTUM IIPOLecc Obu1

o

0 .\

Puc. 3. I[Taument PV.I., 55 net. KnuHu4yeckuit gyuarHos:
am¢pusema, Oyt 06oux nerkux. PKT rpynHoi KieTku.
JleHpuTHYecKasi TMHEKOMACTSI € IIpeob/IaiaHeM XKeIe3uCTOro
KOMIIOHEHTa

CUMMETPUYHBIM. B ciry4ae y3/moBoii 'ImHEKOMacTUM B Jpy-
rOil MOJIOYHOII JKeTle3e HaOIofamach JeHAPUTIYeCKas TH-
HekoMacTusi. Bo Bcex 103 HaOMOmeHMSAX I'MHEKOMAaCTUI
MMETIa MECTO JBYXCTOPOHHSAA JIOKaIM3als Ipoliecca.

IIpu puddysHoil AEeHAPUTUYECKON TIMHEKOMAaCTUU
$ubpo3HO-Kene3nucrass TKaHb ONpeNesIach B I103a-
IN-COCKOBOII 00/1aCT! B BIJIe YCIOBHOI'O KOHYCA, a B aK-
CUAZIbHOM CEeYeHUU — B BUJE TPEYToJbHMKA, C BepIIN-
HOIJf, HAaIIpAaB/IEHHONM K COCKY, C PasJIMYHbIM COYEeTaHUEM
JKeTe3nCToro, (uOpPO3HOro M >KMPOBOTO KOMIIOHEHTOB.
ITepenHmMit KOHTYP Ke/Ie3UCTOrO TPEYTOIbHIKA ObII OTHO-
CUTEJIbHO YeTKUM, POBHBIM UM BOTHUCTBIM, 3a[JHII KOH-
TYP — BOJIHUCTBII WIM TSDKUCTBIN (BeTBUCTDIN). [Iprmeps
MaHHOTO TUIIA IPEJCTAB/IEHbI Ha puc. 3 1 4.

IIpy mapeHXMMATO3HOM TIMHEKOMAcTUM MOJIOYHas
Kesle3a OblIa 3HAYUTENIBHO YBeNIUYeHa, CTPYKTypa ee co-
OTBETCTBOBAJIA CTPYKType MOJIOYHOI KeJIe3bl >KE€HIMHbI
(epTUIBHOTO BO3pacTa — GOMBIIYIO YaCTb JKele3bl 3aHM-
Mas GpuOpO3HO->KeTesUCThI T KOMIUIEKC pasMepamu 6oree
5 CM B OCHOBAaHMM, C MHOXXECTBOM y4YaCTKOB BK/IIOUEHMA
>KUPOBOI TKaHU (puc. 5).

B nameMm mccnegoBaHuy 6T TOMBKO 1 Crydait ruHe-
KOMAaCTIH, KOTOPbIIT MBI OIIPeIe/IUIN KaK Y3/I0BYIO (hOpMY.
Insa uckmovenns Hamraysa PMOK marnueHTy 6b11a BBIION-
HeHa 61OTICKsI JaHHOTO y371a (puc. 6).

Puc. 4. ITanment M.I'J., 54 roga. Knnmauyecknit gyuartos:
nuddysubit mymbmocknepos. PKT rpygHoit kinetku. JeHgpu-
TUYeCKasi I'MHEKOMACTHs ¢ peobnasanueM puOpo3HOTro
KOMIIOHEHTa

Puc. 5. [Tarnment B.A.B., 65 ner. Knuuanaecknit muaraos:
XOBJI, 6pouxuonut. PKT rpynHoit knetku. IlapeHxumarosHast
TMHEKOMaCTHsA
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Puc. 6. ITaipment LML A., 54 roma. KnyuHmdyecknit fyuaraos: TpaBMa
TPYAHOI K/IETKN, IEPUXOH/IPUT XPSIIEBBIX OTPE3KOB pebep
CIIpaBa. Y3/10Bas I’MHEKOMACTIA IIPABOJL MOTIOYHOI SKeJIe3bl,

6uorncust nox Kourponem PKT
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Tabnuya 5
Crpyxrypa mopdonornyecknx ¢popm paka MOTOIHOI
>Kenesspl y manyeHTos 11 rpynmsr HabnrogeHus
(n =31, p <0,01)

N " 9
o/ Dopma 3710KaueCTBEHHOII OITyX0/In n %
1 | VIHuibTpupyOLIMit IPOTOKOBBII paK 25 (80,7
2 | MyiuHO3Has KapIyHOMa 2 |65
3 | VIHGuIbTpUPYOIINIL TONTbKOBBIN paK 1 |32
4 | HeitposHgoKpMHHAsA KapIIMHOMA MOJIOYHOM XKefespl | 1 | 3,2
5 | IHGUIbTpUPYIOLINIT IPOTOKOBBII PAK B KUCTE 1 132
6 | Pak Ilemxera 1 3,2
Vroro 31 | 100

Hanb6ornee omacHolt maTonoryeil My>KCKOi MOTIOYHOM
JKeJIe3bl ABJIAETCA PaK.

ITo maHHBIM OTfAe/Na CTAaTUCTUKM Boponexckoro 06-
JTACTHOTO K/IMHMYECKOTO OHKOTOTMYECKOTO MMCITaHCepa,
3a60/1eBaeMOCTh [JAHHOJ MATONOTMENl B BOpOHEXCKOIT
obmactm 3a 2010-2016 rr. cocrtaBuma 1,3 ClIly4aeB B
rog Ha 100 TBIC. MY>)KCKOro HaceneHus crapue 50 jerT.
Pacnipenenenne mopdonorndeckux ¢popm PMIK y myx-
9VIH, BbIAIBJIEHHOT'O B XO/[1€ HAIIIETO VICCIENOBaHNIA, IIpUBE-
fieHO B Tabi. 5. VI3 mpeyicTaBIeHHbIX JaHHBIX BUJIHO, YTO

Hanbojiee 4acTo ONpefescss MHQPUIbTPUPYIOLINIT Ipo-
TOKOBBIII PaK, YTO COBIAJjaeT JUTepaTyPHbIMM HaHHBIMU
(2, 18, 20].

Penrrenonormueckas kaprmHa PMJK  myxuun
(puc. 7-13) B IpoBefieHHOM HaMU MCC/IETOBAHNMA B OCHOB-
HOM aHAJIOTMYHA TAKOBOM Yy >KEHIL[MH, YTO COINACYeTCs C
pesynbTaTamu Apyrux aBropos [7, 11, 25, 26]. Otmmuns
BBI3BAaHBl OTHOCKUTENBHO HEOONBIIMMM pasMepamMy Mo-
JIOYHBIX JKe/le3 Y MY>KUMH, YTO 00YC/IOB/IMBaeT OBICTpOe
IpopacTaHue OMYXO/IU B KOXY, apeoyy U OO/IbIIYI0 IPYA-
HYIO MBIIIILY.

Hamm mccnefoBanmus IOKasaau, YTO MMeETCA pAf
PEHTT€HOJIOTMYEeCKUX CMMIITOMOB, IIO3BOJIAIOIIUX [I0-
CTOBEpHO AuarHoctuposath PMJK y myxumH. Bo Bcex
HabmogaBmuxcsa Hamn caydasx PMOK, B Tom 4ncie mpu
Hebonpumx (1-2 cM) OIyXOJIsIX, OTMeYaIach CBsI3b OIY-
XO/M C KOXKell, apeosIol MMM COCKOM B BUJIE «TOPOXKKI»
K HIUM, YTOJILEHN, «IOATATUBAHMA» KOXM MM COCKa K
omyxonu (puc. 9), mubo B Buje MX HEMOCPEACTBEHHOTO
npopactanus (puc. 7, 10, 11, 13). JlaHHbIe IPU3HAKU MOX-
HO CYMTAaTh XapakTepHbIMK i PMOK B oTnmune rimHeko-
MacCTUM, IIPU KOTOPOI KO>Ka MOJIOYHO >KeTe3bl ¥ apeOsIbl
ocTaBa/MCh MHTaKTHbIMK. KpoMme Toro, crenmduyecknm
s PMOK mpusHakoM MOXKHO CUMTATb BK/IIOYEHUSA MMU-

Puc. 7. [Tauuent H.A.I1., 73 roga. Knuunuecknii quartos:
pak npapoit monounoit xenessl T,N, M. PKT rpynnoit knetknu.
Omnyxonb MpopacTaeT KOy apeosbl. B 1eBoit MOIo4HOI
JKenese — JIEHIPUTUYECKas TMHEKOMACTHSA

Puc. 8. [Tanment M.I1.C., 60 net. Knuuuvecknit guarHos:
pax yeBoit MonouHoit sxeesnt T,N, M. Mammorpadus
JIEBOII MOTIOUHOI Ke/le3bl B KPAHMOKAay/aIbHOI ITPOEKITUM,
yBemmaeHve. Ha hoHe TeHU OIyXO/Iu ONpeeNa0TCA BKIIOYeHNA
MUKPOKaJIbIIHATOB

Puc. 9. ITanpment b.A H., 55 net. Knuunuecknit fuarHos: pak
nesoit MonouHolt xenesnr T,N M. Mammorpadus neBoi
MOJIOYHOJI JKejle3bl B KpaHMOKay/la/IbHOII TPOEKIUM, YBeTNYeHNe.
Omyxo7nb pacnono)eHa sKCIeHTpuaHo. Kojka MomoyHoM
JKeJIe3bl «IIOfITAHYTa» K OIyXO/M, yronmeHa. OTMedanTcsa
«OPOXKa» K COCKY U «OPOXKa» K OOJIBIIOJ IPYAHOI MBILIILIE.
B nosaznu-cockoBoit o6macty — pubposHO->Kene3ncTas TKaHb
(meHpuTHYECKas TMHEKOMACTIS)

Puc. 10. ITauuent C.10.A., 72 roga. KnuHndyeckuit fuar{os:
pax eBo¥t MonmouHoit sxenesst T,N, M. Mammorpadus nesoii
MOJIOYHOJ JKe/ie3bl B KPaHMOKayJaTbHOM ITPOEKIVM, YBeMYEHNE.
MynpTULeHTPUYHBIA POCT OITYXOMN
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pak npapoit monouHoit xenesst T,N,M. PKT rpynnoit knetknu.

pak npasoit monounoit xenesbt T,N, M. PKT rpynnoit knetxn.
MetacTaTiuecku U3MeHEHHBIIT TMMQATUIeCKIiT y3e/I B ITPaBOii

Puc. 11. TTatiment C.}Y0.A., 72 ropa. Knuauveckuit inarHos:

MHoroysnoBas 0Iyxosb, IpOpacTaroLlasg KOy MOTOYHOM
JKeJIe3bl

y

Puc. 12. ITanment H.A.I1., 73 roga. Knuanyeckuii iuar1os:

AKCUJILIPHOI 06mactu (cTpenka)
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Puc. 13. ITanment C.A.Jl., 78 net. Knuuuyecknit myuaraos:
pax npagoit monouHoit sxenesnt T,N, M. PKT rpynnoit
K1eTki. OIyXo/b IpopacTaeT KXy, 60/IbILIYIO TPYSHYIO
Mprny. OTMeyaeTcss HepaBHOMEPHOE HaKOIIIEHNE OITyXO/IbIO
BHYTPMBEHHO BBEJIEHHOTO KOHTPACTHOTO BelljeCTBa

KPOKaJIbIIMHATOB B OMyXo/u (puc. 8), MHOTOY3/I0BOII Xa-
paxTep obpasosanus (puc. 11), MyIbTUI[EHTPUYHBIN POCT
(puc. 10) n axcuenTpuyHoe (6€3 CBsI3U C COCKOM) PacIio-
noxxeHne obpasoBanns (puc. 9). XapakTepHbIM Npu3Ha-
KOM 3/I0KaUeCTBEHHOCTHU ObUIO HaludMe MaTONOTMYecKn
M3MEHEHHBIX TMMQaTHYeCKIX y3/I0B B aKCUUISAPHBIX 00-
nacTax (puc. 12). OgHUM U3 IPUSHAKOB MHBA3UBHOTO PO-
cTa 06pa3oBaHMs MOTIOYHOI XKe/le3bl ABUJIOCHh OTCYTCTBIE
IPOCTIONKY >KMPOBOIL TKaHU (peTpOoMaMMapHOIl KIeT4aT-
K1) MeX/ly o6pasoBaHyeM U OOJIbIION TPYLHON MBIIIIeit
(puc. 13). OpHako ecmy MMeNOCh obliee HeJOpasBUTIE
IIOIKOXKHOI XXMPOBOJ TKaHMU, TO PeTPOMaMMapHasl K/eT-
JaTKa TakoKe MOIVIA He BU3YaIN3MPOBAThCS I IIPY TMHEKO-
mactun. Vsmepsiemas npu HarusHoM PKT-uccnenosanun
PEHTreHONorNYecKass IJIOTHOCTh OITyXOJIell MOJIOYHOM
JKe/le3bl MY>KUIMH HaXonunach B mpepgenax ot 27,5 HU mo
45,7 HU, mepgnana 36,8 HU, nHTepKBaHTWIbHBIN pasMax
31,1-47,7 HU.

[Tpusnakamu [OOpPOKAYeCTBEHHOTO XapakTepa Mus3-
MEHEeHUI MOXXHO CYMTATh CUMMETPUYHOCTb M3MEHEHMUI
B MOJIOYHBIX >KeJle3aX, BK/IIOUEHNs >XVMPOBONM TKaHU B
obpasoBauun (puc. 3-5). Vsmepsiemass mpu HaTMBHOM
PKT-uccnenoBanum peHTreHOMOIMYeCKas INIOTHOCTD TO-
MOTEHHBIX Y4acTKOB (prOpPO3HO-)KeNIe3UCTOr0 KOMIIIEKCa
IIpU TMHEKOMacTUM HaXOAMIAch B npefenax ot 7,4 HU mo
34,5 HU, cpennee — 22,3 + 6,4 HU.

MbI mpoBenu COIOCTaBIEHME PEHTTeHOTOIMYEeCKUX
CUMIITOMOB, BBIAB/IEHHBIX Ipu r'MHeKomacTuy u PMIK y
MY>X4MH. Pesy/brarsl mpefcraBieHsl B Ta67. 6.

ITo HamieMy MHEHUIO, MY)XUMHAaM C BBbISB/ICHHBIMU
npy PKT rpynHoit KjeTky M3sMeHeHMAMY B MOJIOYHbIX Ke-
Jle3axX JJO/DKHBI BBIIIOJTHATBCS PEHTI€HOBCKasi MaMMOTpa-
¢us u Y3V MOTOYHBIX XKejle3 I yTOYHeHU s AMarHosa u,
IpeXx/ie BCETO, /IS UCKTIOYEHSI 37T0OKaYeCTBEHHOTO HOBO-
obpasoBauys. Tak, HEKOTOpBIE CKMATOTMYECKIUE CUMIITO-
Mbl PMOK, Takue kak ycmnenne u gedpopManns TSHKEBOIO
PUCYHKa BOKPYT OIIYXOJIN, «TOPOXKa» K COCKY U K KOXE,
YTOJIeHMe KOXKM HaJ OIIyXOJbIo, JydIle BOCIPUHIMA-
mich npu MaMmorpaduu. Taxke mammorpadus Heobxo-
IuMMa IS 4eTKOJ BU3yanmsal[uyl MUKPOKA/IbI[MHATOB B
onyxomu. Y3V ¢ pomneporpadueil 1M0o3BOJSAET OLEHUTh
CTPYKTYPBI JKeTe3bl IIpY ee MUHIMATbHBIX Pa3dMepax.

YacToTa BCTpe4aeMOCTV I'MHEKOMACTHI B HAIleM JVIC-
cnepoBaHuu (68,7 %) BbIlIe IO CPAaBHEHUIO C JJAHHBIMU
Andersen J.A. u Gram J.B. (55 %) [14], 4T0 MOXXHO 00b-
SICHUTDb OTMe4YaeMbIM MHOTVIMU aBTOPaMM pOCTOM 3ab0te-
BaeMOCTH JaHHOI IaTonorueil. B To ke BpeMs omnpepens-
eMasl HaMJl 9aCTOTa BCTPEYaeMOCTU TMTHEKOMACTUM HIDKE,
4yeM B mcciaeqoBanuax Akumoa B.B. u coasr. [3] - 88,2 %
u Lapid O. et al. [6] — 94,1 %. Takas pasHua o6ycioBieHa
TeM, YTO B Hallle VICCIefloBaHye ObUIM BKIIOUEHDI ITall/ieH-
TBI, He 00pallaBIIecs: HEOCPEACTBEHHO C XKaobamMu Ha
[IATOIOTMIO MOJIOYHBIX JKefe3, a IPOXOAVBIINe 00CTeno-
BaHIe 10 pasJINIHBIM APYTUM IHoKasaHUAM. Kpome Toro,
B Hallleil paboTe apeHXMMaTO3Hask IMHEKOMACTVsI BBIsAB-
neHa ¥ 3 (2,9 %) My>XUMH OT BCeX BBIAB/ICHHBIX C/TyYaes
3ab0/IeBaHNus, a 110 JAHHBIM APYTUX aBTOPOB [8, 25], 4a-
CTOTA MAPEHXMMATO3HO TMHEKOMACTIM COCTABMIAET OKO-
710 5-10 % OT BCeX Cly4yaeB I’MHEKOMACTUU. DTy PasHUILY
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Tabnuua 6
Pentrenonormueckme CMMITOMBI ]II/I(l)(l)epeH].H/Ia}IBHOﬁ AMATHOCTNKY TMHCKOMAaCTN
¥ paKa MOTIOYHOII >Kkenesbl (p < 0,01)

Ne Pax MonouyHoM Tunexkomactus

- PeHTreHOMOrN4eCKMIT CUMIITOM kenessl (n = 31) (n=103)
n (%) n (%)

1 | YronueHne Koxku Haji 06pasoBaHueM 31 (100) 0

2 | Brsokenue, redpopmanis cocKa U apeoibl 28 (90,3) 0

3 | «Ilogpacranue» K KOYKe MOJIOYHO YKeJle3bl VM apeOsIbl 23 (74,2) 0

4 | «I[Togpacranme» K OOJIBLION IPYHOI MbILILIE 17 (54,8) 0

5 | MuoroysnoBoit xapakTep 06pa3oBaHus 13 (41,9) 0

6 | Hanmudne maTonornyeckyt M3MEeHEeHHbIX TMMGATUIECKMX Y3/I0B B AKCUJUIPHBIX 00/1acTsIX 12 (38,7) 0

7 | MUKpOKa/IbLIMHATBI 9 (29) 0

8 | IkcueHTpuuHOE pacnonokeHne 06pazoBaHs 7 (22,6) 0

9 | Cocyn, mogxomAmmii K 00pasoBaHNIO 7 (22,6) 0

10 | My/IbTUIIEHTPUYHBII POCT 6(19,4) 0

11 | «/lopoxkka» K KOXKe 4(12,9) 0

12 | enrpanpHoe (B 1103a/111-COCKOBOI 06/1aCT) PacHonoKeHne 06pa3oBaHms 19 (61,3) 103 (100)
13 | Hanmmume mpoCIoiKy YKMPOBOI TKaHU MEX,Y 06pasoBaHmeM 1 6OJIBIION IPYIHONM MBIIIILEN 14 (45,2) 96 (93,2)
14 | CUMMeTPUYHOCTb U3MEHEHNII B MOTIOYHBIX JKe/le3ax 0 95 (92,2)
15 | BkroyeHust KMPOBOIL TKaHM B 00pa3oBaHUM 0 91 (88,3)

TaK)Ke MOXXHO OOBSICHUTb CKPUMHMHTOBBIM XapaKTepOM
HAIIIErO UCCIeNOBaHUsA. DTUM Xe (PaKTOPOM MOXKHO 00b-
SICHUTD TOJIBKO OAVH BBIABJIEHHBIII HAMM CIy4ail y3/10BOil
TMHEKOMAaCTUN.

B nmrepaType cCyluiecTBYeT OIIpefie/ieHHOe pasHOY-
TeHVe B NOHMMAHMI TEPMVHA «y3/I0Bas TMHEKOMACTHUS».
YacTp aBTOPOB IIOJ Y3/I0BOJl T'MHEKOMACTHENl IMOHUMa-
eT IpollecC B HAYaJIbHBI Hepnof (TepBhlil TOf]) CBOEro
PasBUTHs, KOIZia CTPYKTYPHO IIpeBaIMpPyeT >KelesyucTast
TKaHb [7, 26]. B 3TOT mepuoy, Kak IpaBuiIo, TeHb JKee3n-
CTOTO TpeyroabHuKa Oojiee IIOTHAS, B HEll OTCYTCTBYIOT
Y9acTKM XXMPOBBIX «IIPOCBeT/IeHnI». [lanee B HOBOOOpa-
30BaHMM HAYMHAIOT IIpeob/afarh prbposHble U3MEHEHNS,
B YKE/Ie3UCTOM TPEYTO/IbHIKE MOSBJISIOTCS YYaCTKIU XXUPO-
BBIX BK/IIOUEHUIT, KOHTYPBI €r0 CTAHOBATCA BETBUCTBIMIUL.
IIpyrue aBTOpBI 107, Y3/10BOI GOPMOI IMHEKOMACTHH T10-
HYIMAIOT HEIPaBIIbHOI OKpPYI/Ioi GopMbl 06pasoBaHe,
PacIONIOKeHHOE B M03a/i1-COCKOBOII 06/IaCTH, CO 3Be3[-
YaTBIMM MM TAKUCTBIMU KOHTypamu [8, 11, 25]. Takoit
BHUO TMHEKOMACTUM IIO JAaHHBIM TOJ/IBKO Hy‘{eBbIX METO-
OB MCCIenoBanus cnoxkHo puddepenunposats ¢ PMIK,
410 TpebyeT MOpdoIorndeckoil BepupuKanyuyu HoBoobO-
pasoBaHMs. B HamreM MCCIE[OBaHMU NIPY OIpefe/eHNN
TUIIa THHEKOMACTUY MbI NIPUAEPXKUBAIUCh BTOPOI TOUKU
3peHus.

Hekoropble aBTOpbl B CBOMX paboTaX yKasbIBaloT,
YTO MCTMHHAs TIMHEKOMAacTus 00s3aTeNbHO HYXKaeTcs
B LuTONMOrMIecKoit Bepudukanuu [8, 27]. OngHako, y4u-
TBHIBasI MIMPOKYI0 PACIHPOCTPAHEHHOCTh NAHHOIN IIaTONO-
TUY, @ TAKKe XapaKTePHBIN BUJ, (PUOPO3HO->KENe3UCTOro
KOMIIZIEKCA B MOJIOYHOM JKejle3e IPU JEHIPUTUYECKON U
[apeHx1MaTo3Hoi ¢popmax 3aboneBanus, Mopoornde-
ckas Bepudukanus 6yger usmmiiHeit. Ho abcomoTHo He-
ob6xoaMMoIt siBsieTcss Mopdororndeckas Bepudukanms B
cay4yae OOHapy)XeHMsI y310BOro 00pas3soBaHMsI B MOJIOY-
HOI1 JKeTlese.

BriBopab1

1. IMHeKOMaCTHA ABAAETCS YACTOI MATONOTHEN MYXK-
CKOJl MOJIOYHOJN >kenme3bl, ompepenaBureiics mpu PKT
TPYBHON KJIETKM y MY>K4YMH, HE NPeIbABIABIINX >KaJlo-
Obl Ha [IATOJIOTMIO CO CTOPOHBI MOJIOYHBIX XKeje3, 1 Oblta
BBIsIBIEHA B 68,7 % ciny4aeB. Hamboree yacto omnpepens-
JIach IEHAPUTHYECKas IMHeKoMacTusA — B 96,1 % ot Bcex
cnyqaeB TMHEKOMACTUN, HapeHXI/IMaTOSHaH n YSHOBaH
¢dopmbr coctaBwn 2,9 % u 1 % ciaydaeB rMHEKOMacTUU
COOTBETCTBEHHO.

2. CraTUCTNYeCKM 3HAYMMBIMM IIPU3HAKAMU 37I0Ka-
YeCTBEHHOTO XapaKTepa HOBOOOpPa3OBaHMs MOJIOYHOI
>KeTle3bl Y MY>XKUMH sIBUIVCD: @) HalIudMe CBSI3Y OIMYXOIN
C KOXKeJ1, apeorIoN MM COCKOM B BUJIE «TOPOXXKI» K HUM,
YTOJIIEHNS, «IIOATATMBAHUA» KOXI WIN COCKa K 0obpa-
30BAHMIO WIM HENOCPENCTBEHHOE NPOpPACTaHMe MX OIly-
X071b10; 6) IpopacTaHme OMYXO/MbI0 OOMBIION TPYAHOI
MBIIIIBL; B) HATMYMe MUKPOKAIbIITHATOB B 00pa3oBaHN;
I‘) Hannm4yme I1aTOJIOTMYECKM M3MEHEHHDBIX aKCI/UI}IHprIX
MMMQaTIIeCKNX Y3/I0B. BbIABIeHHBIE IIepedMCIeHHbIe
PEHTTeHONIOTNYeCKIe CUMIITOMBI TPeOyIT He3aMefIn-
TEe/IbHOJ KOHCY/IbTal[u/ OHKOJIOTA.

3. CTaTuCTUYeCKM 3HAYMMBIMU IPU3HAKaMM TOOpOKa-
YeCTBEHHOTO XapaKkTepa 06pa3soBaHUsI MOIOYHOI XKele3bl
Yy MY>KYMH SIBWINCB: @) OBYCTOPOHHOCTb VM CHMMETPUY-
HOCTb M3MEHEHMII B MOJIOUHBIX Kejle3ax; 6) BKIYEeHNA
JKUPOBOJ TKaHM B 0Opa30BaHMsAX MOIOYHBIX Xere3. [Ipn
BBISIBJIEHMM TMHEKOMAaCTUM HeOOXO[MMO HampaBieHue
MalMeHTa Ha KOHCY/IbTAlMI0O K YPOJIOTY, 9HLOKPUHOJIOTLY,
OHKOJIOTY.

4. OcBeJOM/IEHHOCTD Bpaueil 1y4eBO IMarHOCTUKY O
BO3MOXXHOCTM Pa3BUTHUA PaKa MOJIOYHON >Ke€/Ie3bl Y MyK-
YJH ¥ 3HaHME CUMIITOMOB JaHHOTO 3a00/IeBaHUs MMEEeT
pelarooliiee 3HaYeHMe /IS BbIABIEHUS 37I0Ka4eCTBEHHOTO
HOBOOOpAa30oBaHMsI HAa PAaHHMX CTAAMIX PasBUTUS U, KaK
crIeficTBIe, O0/Iee YCIeLTHOrO IeYeHNs 1 O/IaronpuATHOrO
IIpOTHO3a.
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Abstract

Background: With the growth in the equipment clinics with modern diagnostic equipment is increasing the detectability of male
breast pathology. In this connection there is a need to determine X-ray characteristics of some forms of the male breast pathology
especially breast cancer, because in Russia it stills a problem of detecting male breast cancer at early stages.

Purpose: To determine the diagnostic capabilities of chest CT to detect various pathologies of the male breast and to identify the
statistically significant radiological symptoms for the differential diagnosis of pseudogynecomastia, gynecomastia and breast cancer.

Material and methods: 150 chest CT of men who were screened and treated for the various diseases in the Voronezh Regional
Clinical Diagnostic Center and Kursk Regional Clinical Hospital in 2013-2015. X-ray examinations (13 chest CT, 4 PET-CT and 16
mammography) of 31 male patients with breast cancer who were surgically treated at the Voronezh Regional Oncology Hospital in

2010-2016 are presented.

Results: The obtained data on the prevalence of pseudogynecomastia and gynecomastia in men who have no presenting
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complaints about changes in breast. Determined the forms of gynecomastia in this group of patients. Identified radiographic signs
that allow a differential diagnosis between gynecomastia and breast cancer.

Conclusions: 1. Gynecomastia is a common pathology of the male breast diagnosed by chest CT, and was diagnosed in 68.7 % of
patients, who have no presenting complaints about changes in breast. In 96.1 % of cases, gynecomastia had a dendritic form. Diffuse
glandular and nodular were rare forms of the disease and were respectively 2.9 % and 1 % of all cases of this disease.

2. Statistically significant signs of malignant character of breast masses in men were: a) the connection of the tumor with skin,
areola or nipple in the form of «track» to them, thickening of the skin, «pulling» of the skin or nipple to neoplasm or their immediate
invasion by tumor; b) tumor invasion into the pectoralis major muscle; c¢) presence of microcalcifications in neoplasm; d) presence
of pathologically altered axillary lymph nodes. The determination of these radiological symptoms require immediate consultation of

an oncologist.

3. Statistically significant signs of the benign character of breast masses in men were: a) bilateral lesion and the symmetry of
the changes in the breasts; b) adipose tissue inclusions in breast masses. When detection gynecomastia it needs the consultation of

urologist, endocrinologist, oncologist.

4. Awareness of physicians and radiologists on the possibility of developing breast cancer in men and the knowledge of the
symptoms of this disease is crucial to detect male breast cancer at early stages and, as a consequence, more successful treatment and

a favorable prognosis.

Key words: gynecomastia, male breast cancer, pseudogynecomastia, differential diagnostic, chest CT, men
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Pedepar

[Tenp: [ToBbrureHre 3¢ HeKTUBHOCTU U KadyeCTBa XMPYPTUUECKOTO IeYeHN NMAIMeHTOB C PAaHHUMM CTaiuAMM paKa MOTOYHOI
JKETIe3bl.

Marepuan u meronsr: C 2016 . 661710 06C/IEOBAHO ¥ IPOONIEPUPOBAHO 25 IMALMEHTOK C IMATHO30M PaKa MOJIOYHOI >Ke/le3bl.
VcnonpsoBamu numdorponusii Komtongusii POIL, medennsiit ™ Tc. POIT aktuBHOCTbIO0 150 MBK BBOMICA 32 CYTKM O OIepa-
LMY BHYTPUKOXKHO IIapaapeo/isipHo 20 MaryeHTKaM, MHTPaTyMOPa/IbHO 110, KOHTposieM Y3V — yeTblpeM U IapaTyMOpaibHO — Off-
Hoit. JInmdocumHTUrpadus BHIIONHANACH CIyCcTA 3 4 nocie nHbekuuyu POIT Ha ramma-kamepe Symbia E (Siemens, Tepmanus).
BbIMONTHANACh CTaTIYeCKas ITOIUIIO3UIVIOHHAS CIMHTUTPadNA B IIepefHe-3aiHell ¥ OOKOBBIX IPOEKIVIAX /1A OIpefe/IeHIs TOIIO-
rpadmu u pasmeTkn cTopokeBoro mumMdoysia (CJIY). BeimonHeHo 25 1aHAPHBIX UCCTeR0BaHMIL B 3 c/rydasx BBIIOTHEHO [JOIION-
HurenbHoe uccinenosaunre merogom OPIKT/KT rpynnoit kaetku Ha ammapare Symbia T2 (Siemens, Tepmarust).

ITocne cumHTUTpadUM Ha CIEAYIOLINIT IeHb BBIONHANOCh XUPYPIUdeckoe BMEIIaTebCTBO C YUYETOM JaHHBIX MHTpaolepa-
LIOHHOI pajyoMeTpuu ¢ oMol ramma-3oaa NEO 2000 (Johnson&Johnson, CIIIA). Jinmdarndecke Y3JIBI € HayOOIbIINM
ypoBHeM cueTa umnynbcos POII yrananice n oTIpas/isaamuch Ha CPOYHOE TMCTONIOTMYECKOE UCCIefloBaHMe. BriocnencTBIM JaHHbIe
CPOYHOTO MHTPAOIEPALMOHHOTO TUCTOIOTMYECKOTO MCC/IeOBAHNS YTOUHSANMUCD ITyTeM MPOBeeHNs INIAHOBOTO MOP(OIOryecKo-
IO MCC/Ie[IOBAaHMA MaKpO- I MUKPOIIPENapaToB.

Pesynprater: [Ipn ciuyaturpadguyeckom nccnegosanny, sxmodas OPIKT/KT, sersasneno 26 CJIY y 20 sxenmuH (80 %). Y
15 NanyeHTOK BM3YalM3MPOBAHO II0 ONHOMY Y311y; ¥ 4-X — 10 2; ¥ ofHOI 60/bHOI 6b110 onpenieneno 3 CJIIY. VIHTpaonepanmoH-
HbI1 orck CJIY 1 cpodHOe TUCTOMIOTNYeCcKOe UCCIeloBaHe TPOBOAVIOCH 22 MAallMeHTKaM, B Pe3y/IbTaTe 4ero 610 0OHapY KeHO
33 CJIY npotus 26 mpu IIaHapHOI cumHTUrpadmm. Y 3 SKeHIUH 10 pe3y/1bTaTaM 00C/IeOBaHysl N3MEHIIACh TAKTIKA BEJCHIIS,
1 OBUIO IPUHSATO pellieHNe O IPOBeIeHNN OFHOMOMEHTHOI MaCTIKTOMMUM C PerrOHApHOI TuMpasieHaKToMuelt. VI3 22 manneHTox,
KOTOPBIM BBINOTHATACH MHpaoIepalMoHHas pagnomMerpud u 6uoncus CJIY, y 10 (45 %) mpu cpOYHOM I'MCTONIOTMYECKOM MCCIIeHO0-
BaHMY ObIIM 0OHAPY>KEHbI METACTA3bI B yIa/IEHHBIX y3/1aX. ¥ 12 manuenTox (55 %) mpu cpouHOM MOPQOIOrNIecKOM UCCTIeS0BaHNNI
B y/Ja/IEHHBIX TMMQOY3/I1ax He ObUIO BBIABICHO IPU3HAKOB OIIYX0JIEBOIO POCTA, YTO IIO3BOINIIO COKPATUTD 0ObeM OIepariun. Y Tpex
MaLMEeHTOK, KOTOPbIM He IPOBOAMIACh MHTPAONlepalliOHHAasA PaiMoMeTpus, OblIa BBITONHEHa MuMpoycceKys. I1py nmmaHoBoM
TUCTOJIOTNYECKOM MCCIeOBAaHNN Y IBYX OBbIIO 0OHAPY>KEHO MOpakeHNe MMMQOY3IOB U y OfHOIL — HeT. Pe3ynbTaTsl MHTpaomepa-
LIVIOHHOTO JICC/IE[JOBAHNSA BIIOC/IEICTBUM B IIOMTHOM 00'beMe ObI/M HMOATBEPK/IeHbI I/TAHOBBIM TMCTOTIOTMYECKIM VICC/IEIOBAaHUEM.
¥V 5 n3 25 manyentox (20 %) He yganoch onpegnenutb CJIY mpu cuynaturpaduu. IIpyu sToM y HUX BIOCTEACTBUN 0OHAPYXEHbI Me-
TAacTasbl B PETMOHAPHBIX TMM(OY3/IaX, a TAK)Ke OIyX0/IeBble 9MOOIIBI B IMM(ATHYECKMX COCYAX Y OLHOI MALMEHTKH, YTO M MOITIO
IPYBECTH K OTPULIATEIbHOMY Pe3y/IbTaTy pu cuyHTUrpadmu. 12 nanyenrtam us 25 (48 %) ynanoch COKpaTUTb 06beM OlepaLiun, a
y 13 (52 %) 6bU1a mpoBeeHa MUMQOAICCEKIA.

BeiBogbr: 1) Buepgpenne OOPOKT/KT B cTraHZapTHYIO PafOHYKINIHYIO IPAKTUKY ITOUCKA CTOPOXKEBBIX TMM(OY3/IOB MO3BO-
JIAeT CIUIAHVPOBATh OLNTUMA/IbHBI 00beM OLepaLMy, YTO MOXKET ITO/IOKUTEIbHO TIOB/IUATD Ha OT/a/ICHHbIE Pe3Y/IbTaThl JIeYeHIA
60IbHBIX PaKOM MOJIOYHOIT JKe/lesbl, a TaKkKe YAYYIIUTb KaueCTBO XMU3HMU. 2) UyBCTBUTENIBHOCTD U MOMOXXNUTENIbHASA IPOTHOCTH-
YyecKad [[eHHOCTb TaMMa-CIIMHTUTpadyM ¥ MHTPpaoIIepalioHHoI pagyoMeTpyn B toncke CJIY cocrasmator 80, 100 n 73,3, 100 %
COOTBETCTBEHHO. 3) biaropaps Meronuke numocuuaturpadun y 12 (48 %) us 25 )eHIH yEaIoch YMEHbIINTD 00beM OIlepariin
ITyTeM OTKasa OT TMMQOAUCCEKIINN.

KnroueBsrie cnoBa: crnoposxcesvle numgpamuueckue y3nvl, cyunmuepapus, OPIKT/KT, pak monounoii senesv
IMocrymmna: 17.04.2018. ITpunAra k my6mukarym: 14.06.2018

BBegenue NYMA METacTaTMYeCKOTO MOpakeHnsA nuMQOysIoB, 4To
00ycIIOBNIMBaeT HEOOXOIMMOCTD PasBUTHA METOJIOB BBI-
ABJIEHMA perMOHapHOro nMMQoOOoToKa ¥ OOHApy)KeHMA

6mDKaMIInX K OITyXO/IN )'H/IM(i)OY?,JIOB A4/1A IVTAaHNPOBaHMA

OpraHocoxpaHsIOIe ONepalyy Ha MOJIOYHON Ke-
Jlese IO IIOBOAY paKa CTaaM CTAaHZAPTOM COBPEMEHHOI

oHkoxupyprum. OfHAaKO MMUHMMM3ALUA OIEepPaTUBHOTO
BMeIIATe/IbCTBA HANPAMYI0 CBs3aHa C IPOQUIaAKTUKON
MIOTEHIIVAJIbHOTO MeTACTa3MpPOBAHM, Ba’KHEMIIUM IIy-
TEM KOTOPOTO ABJIAETCS MUM(QOTeHHas AMCCEMMHAIVSL.
KapaunanbHO Ba)kHOI 3afadell CTAaHOBMUTCA IMOMCK ITy-
Teit mMM($OOTOKA B OIVDKAlilINe pervoHapHble nuMmda-
Tdeckne y3nbl. IIpobmemoit sABsercs, HMpeXpae Bcero,
OTCYTCTBIUE Ha/IeSKHBIX IMArHOCTUYECKMX KPUTEpMEB Ha-

50

OIlepaTUBHBIX MEPOTPHATIHIL.

KaHOHBI COBpeMEHHOJI OHKOJIOTMH IOJPa3yMeBaioT
He TOJIbKO PafMKaIbHOCTD OIepaluy, Ho 1 obecredeHne
MaKCHMa/TbHO BO3MOXXHOTO KadecTBa >KM3HH, KOTOPOe
yXyAlIaeTcsa OT HeoOOCHOBAHHOTO yBelIn4eHMs oObema
yaanAaeMbIX TKaHel1. B YaCTHOCTU, 3TO OTHOCUTCA U K JINM-
danenskToMun. B psme caydaeB MOXKHO OTKasaTbCs OT
miMbafeHIKTOMIUM, eC/TM CBOEBPEMEHHO IIPOBECTU O10-



MennimHcKast pagyuorIoryis 1 pafialionHas 6esomacHocTb. 2018. Tom 63. Ne 4

SAnepHas MeguIMHA

HICUIO JULS MCK/TIOYEHN A Ha/IMYNA MeTacTaTuYeCcKUX aM00-
10B B muMdoysie. IloaToMy ymMeHbIIeHMe 06beMa 1uMdo-
AVICCEKLIM SIBJIAETCS IPeAIOYTUTE/IbHDIM.

[l onpenenenns myTet TuMQOOTOKA 13 MHTEPECYI0-
Iieil JToKamM3alyy TpebyeTcs BBIABUTD TaK Ha3bIBaeMbIil
cTopokeBoli mumarndecknit ysen (CJIY).

CropoxeBbIM MM(OY3/IOM Ha3bIBaeTCs TMMPOY3er,
Yepe3 KOTOPBIN B IIEPBYI0 OYepPeb OCYIIECTBIAETCS OT-
TOK TMMQBbI OT OIyXOJIM, CIe0BAaTe/NbHO, OH Yallle BCero
OKa3pIBaeTCsl MopakeHHbIM. COBpeMeHHas MeuIiHa
pacronaraeT pasaMYHbIMU MeTofaMu guarHocTuky CJIVY.
K HuM oTHOCATCS: KOHTpacTHas1 mMmdorpadusi, pajiome-
TpPUS, PaSMOHYK/IMIHAs BU3yanusalus, GproopecieHTHbII
M MAarHUTHBI MeToxbI [1-7].

PapnoHyK/1n/HbIe METO/BI OCHOBAHBI Ha IIPUMEHEHNN
BBefleHnN pagnogapmnpenapara (POII), nyts snuMuHa-
LY} KOTOPOTO NPOC/IEKMBAETCS C TIOMOIIBIO TI/TAHAPHOI
cumHTUrpaduy C WCIONb30BAHMEM [JUATHOCTUIECKON
raMMa-KaMepbl 1/VIM MOPTATUBHOTO PyYHOrO raMma-jie-
TEKTOPA /ISl MHTPAOIIEPAL[IOHHON PailiOMETPUIL.

Opnnako mIocKocTHOE (ITaHapHOe) N300paXkeH e, 1Io-
JTyqaeMoe Ipy CLUHTUTPaNN, TI03BOMSET BBLIBUTD JINIID
HEKOTOpble OYary, BUPTYa/JbHO COOTBETCTBYIOLVE JIMM-
(darndecKuM y3naMm, 1 He TaeT TOYHOI TOIorpadueckoit
HOpUBS3KM K aHATOMUYECKUM CTPYKTypaM. DTOT Helo-
CTaTOK I03BOJISIET YCTPAHUTh OXHO(OTOHHAS SMMUCCUOH-
Hasi KOMIIbIOTEpHAsi ToMorpaduis, rmOpuaM3NpoBaHHAS C
PEHTIeHOBCKOI KoMIbioTepHOIT TomMorpadueit (OPIKT/
KT), ¢ nomomipio KOTOpOJI BHIIONHSAIOT HaJIOXKEHNE OYa-
ros HaxomneHnsa POII Ha peHTreHOBcKoe 1M300paxkeHMe,
YTO II03BO/IAET IIOJYYUTh AHATOMO-TONOrPaUUecKyI0
KapTUHY 1 JIOKa/IM30BaTh UCKOMBIN y3es. Vcronb3oBaHue
HuskopiosHoit KT B aHHOI MeTofiMKe CylecTBeHHO MMU-
HUMU3UPYET NTy9IeBYI0 HATPY3KY U MCKIIIOYaeT HEOOOCHO-
BaHHOe 00/Ty4eHNe MallJieHTa.

Ilns  BeimonHeHUst MUMQOCHMHTUTPAGUU  UCIOb-
3YIOT HAHOKO/UIOWJ, MEYeHHbII TexHenuem > MTc.
OnruManpHbliT pasMep dacTuly st iumgocuHTurpapun
cocraBnAeT 20-100 HM, YTO He MMO3BOMAET UM IIPOHMKATH
B KPOBEHOCHBIE COCYABI [8].

B ocuHoBe metomuku BwisBnaenus CJIY nexxut cmo-
COOHOCTb MHTAKTHBIX PETUKYIO3H/JOTENNAIBHBIX KIETOK
muMQaTNIeCKNX y3/10B 3aXBaTbIBaTh MEUYEHHbIE PA/INOHY-
K/IVMAaMy KOJUTOMAHBIE YaCTUIBI, OCTYMAIIE C TOKOM
nuMdBl 13 TKaHEBOTO fHero (MecTa BBefeHMs1). brarogaps
3TOMY CTAHOBUTCSI BOSMOXKHBIM IIOTYYUTh MH(OPMAIIIO
O HampaBlIeHMU IyTeil NUM(POOTTOKA K perroHapHbIM
MUM$aTUIeCKNM y3/IaM.

Y OONbHBIX PaKOM MOJIOYHOJ >Kelle3bl BBIJIE/IAIOT
3 OCHOBHbIe TIpynnbl MM(QOY3I0B PErMOHAPHOTO KOJI-
JIeKTOpa: IIOAMBIIIeYHAs, [apacTepHalbHas U HAJKIIIO-
upqHast. [lopMblievHas rpymnma aumd¢oysioB Hauboree
obupHas u npuHuMaet 85 % numQpooTTOKa U3 BCEX KBa-
[IPAHTOB MOJIOYHOI >Xe/e3bl. BepOsITHOCTD IOpakeHus
OITyXO/IeBbIMU KJI€TKaMM IOAMBIIIEYHBIX UM(OY3/I0B
3aBUCUT B HamOOJIbIIel CTENeHN OT pasMepoOB OIMYXOJIN,
ee JIoOKamM3anyy 1 MOPGHONIOTrNIeCcKIX XapaKTePUCTHK [9,
10]. COOTBETCTBEHHO, K IIPOBEHECHUIO VCCIENOBAHUSA 1
6uorncyu CJIY pormyckaeTcsi orpaHUYeHHAs IpyIna 60mb-
HBIX PAKOM MOJIOYHOI XKe/e3bl: ¢ HeOOMbIINM pasMepoM
OITyXO/IEBOTO y371a 0 3 CM M OTCYTCTBUEM, 10 KIVHUYe-

CKMM JaHHBIM, METACTa30B B PerMOHApHbIX ITUMPOY3/Iax
(T,_,N,M,), MoHOLeHTpUYecKuM pocTom omyxosu. [Tocne
HpOBeieHNs CLIMHTUIPadUM Ha CIeAYIOLNIT IeHb BBIIIOTI-
HSETCSI XMPYPrUIecKoe BMELIaTe/bCTBO.

Llens pabotsr: mosbinieHne 3¢ PeKTUBHOCTI FUATHO-
CTUKU V1 Ka9€CTBA XMPYPIUIECKOTO JTeUeHNs MALVEHTOB C

PaHHMMM CTaUsAMU paKa MOJIOYHOI JKeTe3bl.

Ma’repnan " METOIbI

B HMII] onkonoruu um. H.H. broxuaa Munszgpasa
P® ¢ 2016 r. 6pu10 06CIENOBaHO 25 MAIMEHTOK C AMa-
THO30M paKa MOJIOYHOI >Ke/le3bl. Bo3pacT maumeHTOK
BapbupoBan oT 25 pgo 80 ner. MMHUMAbBHBIN pasMep
OIyXO/IeBOTO y3ma cocTapun 6 MM (cragusa T)), Makcu-
ManbHbI — 30 MM (cTagmsa T,).

Papuoxomnony roToBuMIcA Ha OCHOBE CTaHAAPTHO-
ro Habopa mroduansara u 37M0aTa reHepaTopa TeXHeLVs
99mTe, [lepuon moypacnaja JAHHOTO PafMOHYKINAA CO-
craBiseT 6,04 4, s3HeprusA raMMa-KBaHTOB IIPU €rO pacla-
me 140 xaB.

I Busyanmusaumu mmyTeit TMMQOOTTOKA PagyoKOI-
JIOUJL BBOAM/ICA 32 CYTKM JIO Ollepanyy. VIHbeKUuus IpoBo-
IVJIach B IBE TOUYKYM BHYTPUKOXKHO, ITapaapeonapHo 20 ma-
L[MeHTKaM, y ogHol >keHIMHbI POII BBOgMICA B IBE TOUKU
[IapaTyMOPa/bHO U B YeTBIPEX Cy4asAX — OfIHOKPATHO MH-
TPaTyMOPAIbHO I10J, KOHTposneM Y3VI. BBogumas akTus-
HOCTH cocTaBsina 150 MBk, addextusnas gosa — 0,3 M3B.
JIydeBble HAarpysku NPy CUMHTUTPApUM PACCUUTBIBAIN
COITTACHO METOAMYECKUM YyKasaHumaM MY 2.6.1.3151-13.
BceM maryeHTKaM BBIIOMHANACH MTUMQPOCHMHTUTPAGIS
IO CTAaHJAPTM30BAHHOM METOIMKE CITYCTA 3 4 ITOCTIE VH'D-
exuyu POII, HesaBucuMO OT criocoba ero BBeenns. Beero
BBITIOJIHEHO 25 ITAHAPHBIX UCCIeloBaHmit. VccinenoBanue
IPOBOAMIOCh Ha TaMMa-kamepe Symbia E (Siemens,
Tepmanus). Vicronbp3oBancss HU3KOIHEPTeTHYECKMIT TIJIO-
CKOIIApaJUIe/IbHBINl  KO/UIMMATOpP BBICOKOTO — paspelie-
HMSA C HACTPOIiKOI Ha GpoTormk **™Tc 140 k3B 1 BEIGOpoM
MIMPYHBI OKHA AucKpuMuHanuy 20 %. BolmonHAnach cTa-
TUYecKas MOMUIO3ULMOHHAS CHUHTUrpadus B IepenHe-
3aJHell U OOKOBBIX NPOEKIUAX /IS ONpele/IeHUsl TOIO-
rpadyy CJIY. st nmydineit BU3yannsalnuy perioHapHOro
MMM(OKO/UIEKTOPa PYKH MaleHTa yOUpPanuch 3a rOIOBY.

ITpomO/KUTENIBHOCTD IUIAHAPHOTO CLMHTUIpadude-
CKOTO MCCIeNoBaHMsA cocTansna 13-15 mun. Ilpu nony-
YeHUU CLUHTUTPA(QUIECKOTO U300paXKeHUsI MPOU3BO-
AMIAach €TOo BU3yajbHAsA OLeHKA: OIpee/LANNCh YIacTKU
TUMEPAKKYMY/IALIUY PAIMOKO/UIONTA, COOTBETCTBYIOLINE
TOYKaM BBeJEHNA, a TaKXKe JOIONHUTENIbHbIE 30HBI Ha-
komieHus POII, xoTopble paclieHMBaINUCh KaK Hanudue
CJ1Y. Takme «aKTMBHBIe» yYacTKM OTMEYa/NNCh Ha KOXe
MaIVIeHTKM [IepMaHEeHTHBIM MapKepoM B JBYX IIPOEKLIM-
SX: lepefHee-3aaHel u 60KkoBbIX (puc. 1). Takum ob6pasom
ocymectsaanack 2D pasmerkn CJIV.

IToce monmy4yeHusa IIaHAPHBIX CLUMHTUTPAMM B Tpex
CIy4asx ObUIO BBIIIONHEHO MOIMOTHUTENIbHOE VMCCTIefoBa-
uue B o6beme OOIKT/KT 3onbl nHTEpeca. Bee coBmeren-
Hble VICC/IE0BAHSI BBIIOIHSIICH Ha KOMOMHIPOBAHHOM
O®IKT/KT-cucreme Symbia T2 (Siemens) ¢ 2-cpe3oBoit
koH(purypauneit KT. Tommmua cpesa 5 MM, mar cmm-
pamu — 1,5 MM, pasmep ¢okycHoro msaTHa cormacHo JAC
60 360 0,8x0,4 mMm/8°, 0,8x0,7 mm/8°. VIcrionb3oBannch

51



SAnepnaa mepuuna

MenuumHCKas pajionors 1 pagnalonHas 6esomnacHocTsb. 2018. Tom 63. Ne 4

Puc. 1. Mapkuposka o4aros runepdukcaryu POII Ha koxe
IepMaHeHTHBIM MapKepoM

Puc. 2. IaTpaonepanyuonssiii nouck CJIY ¢ momorbio
ramMma-flaT4mKa

Puc. 3. Pa6ota mpu6opa NEO 2000 (Johnson&Johnson, CIIIA) ais nuTpaonepanyonHoro movucka CJIY. [TokasaTenmn aycrest:
1 - anmapat BK/II04€eH, yCTaHOB/IEH Ha 0; 2 — CKOPOCTb CYeTa MMITY/IbCOB OT TaMMa-M3/y4eHus U3 MecTa BBefeHna POII;
3 - poHOBOE M3TyUeHIME; 4 — CKOPOCTD CYETa UMIIY/ILCOB OT raMMa-manydenns us CJIY

cnepyromye mapamerpsl O®IKT: martpuma 128x128,
64 yr7I0BbIX NO3VUIIVUY IPU BpallleHUM [JeTeKTOPOB, BpeMs
3aIMCy Ha OJVH YTOJI BpalleHus coctasuio 10 c.

B pesynbTaTe momydanyu sMICCUOHHBIE PAIMOHYKIIVI]-
Hble ¥ TPAHCMUCCHOHHbBIE PEHTTEHOBCKUE TOMOTPAMMBI
MICCTIEyeMOTO y4acTKa Teja, IOocIe 4ero popMupoBamm
coBMellleHHbIe 1300pakeHNs. IpdexrusHas gosa st KT
paccuutbiBanach mo popmyne E = CTDIXLxK xK,, rue
CTDI - o6'beMHBIIT B3BELIEHHBIN MHIEKC 03bl, L — IamHa
CKaHMPOBaHMA B cM, K| - monpaska Ha BO3pacT IalMenTa,
K, - momnpaska Ha o6macTb nccnegosanus. dbdexrnpHas
1032 00/mydeHns cocTap/sia B cpenHeM 1,6 M3B. JlydeBble
Harpyskyu npu KT paccumTbiBanyu coOINacHO MeTOmmde-
CKMM yKasaHuAM MY 2.6.1.2944-11.

Wutepnperanus pesynsratoB OPIKT/KT mposo-
IMIach BU3YaTbHO 110 CTAaHJAPTHON METOfUKE C TAKeTOM
mporpamm Syngo 2009A.

ITocre mpoBemeHMsT CLUUHTUTPAGUU  BBIIOTHAIOCH
XMpyprudeckoe BMeITaTenbcTBo. [Ipym 3ToM mMHTpaore-
PalMOHHO BBINOMHANCA pa3pe3 B 30He npoekuun CIIY,
OPMEHTUPYACh Ha IIOKazaHuA ramma-sorga NEO 2000
(Johnson&Johnson, CIITA) u Ha ycTaHOB/IEHHbIE METKU
Ha Koxe (puc. 2). TexHuveckme XxapakTepUCTUKA IPUOO-
pa: abCOMIOTHAsT YYBCTBUTEIBHOCTD /ISl TaMMa-U3/Iyde-
Hus MTc (140 xk9B) 10000 mmn/MBKxc; IpOCTpaHCTBEH-
Hoe paspewenne (FWHM) — 14 mm.

JIumcatudeckue y3/bl ¢ HAMOOMBIIVM yPOBHEM CYeTa
ucnynbcoB POII ymananuce u oTIpasiAIuch Ha CPOYHOE
TUCTOJIOTMYECKOe MCCIefoBane. [Ipy 3ToM cTOpoXKeBbIM
CUNTANICA TOT MUMQATNIECKNI y3e/, B KOTOPOM yPOBEHb
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HaKOIUIEH!A MEYeHOTO KO/IION/IA, KaK MMHUMYM, Ha 10 %
IPEBBIIIATT YPOBEHb HAKOIUIEHVS B APYTUX MMMQOY3/Iax,
a TaxoKe MPeBbINIANI YPOBeHb (HOHA MUHNMMYM B TPU pasa
(puc. 3).

B 3aBMCMMOCTM OT pe3ynbTaTOB CPOYHOIO MCCIIe-
[OBaHNS OIpefeNsnach AanbHeMIas TaKTUKA JTedeHVs.
OtpuriaTesibHble Pe3yIbTAThl TMCTONOTMYECKNX FAHHBIX
YAQIeHHBIX CTOPOXKEBBIX TMMQOY3/IOB CBUIETENIbCTBYIOT
00 OTCYTCTBUM METACTAa30B M B APYTUX IUMQATHIECKNX
y3/1ax, a, C/lefOBaTelbHO, OTMAafiaeT HeOOXOAMMOCTb B
npoduIaKkTIIecKon nuMbageHIKTOMIM, TaK KaK BEPOST-
HOCTb BO3HNMKHOBEHNS pelnanBa KpajHe Huska [11-15].
BriocmencTBuy [aHHBIE CPOYHOrO (MHTPAOIEPALMOHHO-
r0) IMCTONOTMYECKOTO VICCIeOBAHNS YTOYHSINCH Iy TeM
IPOBeNeHNs IIAHOBOTO MOP(OTIOrNIecKOro MccaesoBa-
HISI MAKPO- U MUKPOIIPENaparoB.

PesynbTaTsl 1 06CyXeHne

B Tabn. 1 mpepcTaBiieHbl pe3y/IbTaThl POBEJEHHOIO
VICCTIeN{OBaHMA.

Komuuectsa CJIY, BBIABIECHHBIX HpU IUMQOCIUH-
turpadum U raMMa-30H/IOM Ha OIepaluy, He BCETHa CO-
BIaJIa/IM, YTO OOYC/IOB/IEHO OO/IbIIell YyBCTBUTEILHOCTHIO
MHTPAOHePaMOHHON pagromeTpun (tabm. 1). Becero mpnu
cunHTUrpadmdeckom nccregoBanny, Braodass ODOIKT/
KT, Bersasneno 26 CJIY y 20 sxenmus (80 %). Y 15 manu-
eHTOK BU3Ya/IM3UPOBAHO II0 OFHOMY Y3JIY; Y YeThIpeX — IO
2; y ognoit — 3 CJIY. Vinrpaonepanyonnslit nouck CJIY n
CpOYHBIE TYCTOJOTMYECKIe MCCIeJOBAaHNA IIPOBOAMINCDH
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Tabnuya 1
PesynbraThl nccIegoBaHmit

Ne | Kommuecrso| Kommuectso | Iucromorus | Pesymprar
nmagu- | CJHIY mpu | CJIY npu unTpa- | (n — HOpMa, | IpK CLIUHTH-
eHTa CITMHTU- OTIepALMOHHOI | mts — MeTa- rpadun
rpadumn pajiuoMeTpun cTas)

1 2 2 n Il

2 1 1 n nIl

3 1 2 n NIT

4 2 2 n UIT

5 1 He BBINOJIHAIACH n I

6 1 1 n Il

7 1 1 n Il

8 1 1 n nIl

9 1 1 n Il
10 1 2 n NIT
11 1 1 n NIT
12 1 2 n Il
13 1 3 n NII
14* 0 He BBIIIO/THA/IACh mts UI1
15* 3 He BBIIIO/THAIACh mts nIl
16 1 1 mts nIl
17 2 3 mts NIT
18* 2 2 mts NIT
19 0 1 mts JIO
20 1 1 mts NIt
21 1 2 mts nI1
22 0 2 mts JIO
23 0 0 mts J10
24 1 1 mts NIT
25 0 1 mts JIO

*

[Tpumeuanne: * — gonomauTenbHO MposeneHa OPIKT/KT

22 manyeHTKaM. Bbuio o6Hapyxeno 33 CJIY, Torga Kak y
HIUX IIO JaHHBIM HJIaHapHOIZ CHI/IHTI/II‘pa(I)I/H/I BU3yanmn3n-
posanuch muuib 26 CJIY.

Y Tpex eHIIMH I10 pe3y/IbraraM o0c/eoBaHnA OblIa
M3MeHeHa TAKTMKA BeJeHNs — IPUHSATO PelIeHNe O Ipo-
BEJEHUM OJHOMOMEHTHONM MAaCT3KTOMUMU C PErMOHApHON
numdanenakromueil. ITo pesyabraraM IIaHOBOTO I'VCTO-
JIOTMYECKOT0 MCCIefOoBaHMsA Y BCEX TpeX ITUX 60HI)HI)IX
HOATBEPK/JEHBI METAaCTas3bl B pernoHapHOM numdarnde-
CKOM KojuleKTope. VI3 22 manmeHTOK, KOTOPbIM BBIIOJ-
HS/IaCh VMHPAOIEPALIOHHAss pajuoMeTpusi U Omomncus
cTopoxkeBoro numdoysma, y 10 (45 %) mpu cpouHOM I'ii-
CTOJIOTMYECKOM MCCIIEfOBAHNMM OBV OOHAPY>KEHBI MeTa-
CTa3bl B yHa/JleHHBIX Y3/1aX, B pe3y/IbTaTe 4ero Obl1a mpo-
BefleHa permoHapHast muMonucceknys. ¥ 12 manyeHTox
(55 %) npu cpouyHOM MOPGOTIOTMYECKOM ICCIEOBAHUY B
yIa/leHHbIX TMMQOY3/Iax He ObIIO BBLABIEHO IPU3HAKOB
OITYyXO/IEBOTO POCTA, YTO IIO3BOJIMIIO COKPaTUTb 0ObeM
omepanuy. Y TpeX HalMeHTOK, KOTOPBIM He IIPOBOAN/IACH
MHTpaollepallMOHHAsA pajyuoMeTpus, OblIa BBIIOJHEHA
mmonyccexnyA. [Ipy MIaHOBOM I'MCTOTOIMYECKOM JIC-
CJIeOBaHMY Y IBYX U3 HMX ObIIO 0OHAPY)KEHO IIOpaskeHue
7muMQOY3/IOB 1 y OfHOI — HeT. PesynbraTsl nHTpaornepa-
LVIOHHOTO MCC/IEIOBAHMsA BIIOC/IEACTBUU B IIOTHOM 00B-
eMe ObIIM MOATBEP>KAEHBI IUIAHOBBIM TMCTOMIOTMYECKUM
uccnenoBanyeM. Y 5 13 25 manueHTok (20 %) He yganoch
onpenemutb CJIY nmpu cumuturpadpum. Ilpu stom y Hux
BIIOCTIEICTBUM ObUIM OOHApY>keHbl MeTacTasbl B Peru-
OHapHBIX MMM}OY3IaX, a TAKXKe OIMyXOJeBble SMOONMBL B
muMQaTNIeCKNX COCY/axX y OffHOI HMal[MeHTKM, 9TO M MOTI-

a) I 6)
<

B) I r)

Puc. 4. IlonmunosnunoHHble CUMHTUTPAMMBI IIALMEHTKN C PAKOM
MOJIOYHOJ >kene3bl. OIyXo/IeBblil y3e/l pacloiaraeTcs Ha TpaHuIle
BHYTPEHHNX KBaIpaHTOB >kene3bl. Konmnonmuniit POII sBBenen
uHTparyMopanbHo. Ha cumHTHrpaMMax B epepHeri (a), 3agHeit
(6) 1 60KOBBIX (B, I) IPOEKIMAX ONPEENAETCS HAKOIUIEHNE
MEeYEeHOTO KOJUIOMIA COOTBETCTBEHHO MECTY BBefIeHVA (CTpeKa).
CJ1Y He BU3yanusupyoTcs

JIO TIPUBECTU K OTPUIIATEIbHOMY pe3y/lbTaTy CLIMHTUTPa-
¢y, YV Tpex us atux 5 yenosexk POII BBopmics nHTpa-
TYMOPa/IbHO (pUC. 4), ¥ IO OTHOMY — IIapaTyMOpPAIbHO U
BHYTPUKOXKHO.

Taxum obpasom, 12 manmentam u3 25 (48 %) ynanocs
COKpaTuTh 00'beM omnepanni, a 13 (52 %) 6pu1a mpoBeneHa
MM OIMCCEKIU.

B 3 cnyvasx Tomorpadus BU3YyaaM3MpOBAHHBIX O4a-
TOB Ha CUMHTUTPaMMax Oblla He XapaKTepHa JJIs JIOKa-
nmM3anyy OOBIYHBIX HyTell MMMQOOTTOKA M He JaBasa
OTBeTa Ha BBIOOP aHATOMMYECKOil obmacTm M ob6beMa
MM OIVICCEK VA

Jl14 pellleHns HaHHBIX BOIIPOCOB IIOTPebOBaIach aHa-
TOMO-TOIOrpaduyecKas IpUBs3Ka BbIABIEHHBIX 04aroB C
IeIbl0 TTOATBepKAeHMsT obHapyxeHus CJIY B HeTunm-
HOJ JIOKaIM3alnu ¥ MCKIoYeHnst apredakToB. JaHHBIM
3 601bHBIM ObL1a KonoNHUTENbHO NpoBefeHa OPIKT/KT
TPYAHOI KIeTKM 1 IIOAMBIIIEYHBIX 00/IacTel.

Bcero 6bI10 O/Ty4eHO 5 JIOXKHBIX Pe3y/IbTaTOB CLIUH-
turpadpum. Y Bcex AT MALMEHTOK C OTPUIATEIbHBIM
pe3ynbTaToM BIIOC/IENCTBMM IIPY TUCTOOTMYECKUX MC-
C/IEIOBAHUAX BBIABIEHO MeTACTaTHMUECKOe IIOpaKeHIe
KaK CTOPOXXEBBIX, TaK M JPYTUX Y37I0B PErMOHAPHOTO
mMQOKo/IIeKTOpa. ITO OBIIO 0OYCIOBIEHO KaK ONyXO-
JIeBBIM 0/I0KOM MM(ATUIECKUX COCYLOB, TaK U MeTacTa-
TUYECKUM 3aMeIlleHNeM HeU3MEHEHHO peTUKYIO9H/O0-
Te/INAIbHON TKaHM IMMpaTH4ecKoro y3na. Tak, y omHOI
narueHTky CJIY He ObUT HalifieH Kak npy cLuHTUrpaduim,
TaK ¥ IPYU MHTPAOIEPALMOHHON paguomMeTpun (puc. 4).
JInmb mpoBefieHHas pajMKaabHAs MAacCTOKTOMUS ITO3BO-
JIMIa IOATBEPANTD Ha/IM4Ve MeTacTa3oB B IMMQOy3yIax 1
OITyXO/IeBBIX IMOO/IOB B TMM(ATNYECKUX COCYHAX.

Hamu 6p110 monydeno 20 MCTMHHO HOTOXKUTEIbHBIX
pesympratos (MII), 3a koTopble MPUHUMAINCH CITydan
Busyammsanuy CJIY npu cuysTurpaduu u ux MHpaore-
palMOHHas HaXOJKa BHE 3aBUCUMOCTI OT UX MOPaXKeHUs
OIyXOJIBIO, a TaKXe 5 MokHooTpuuaTenpHbix (JI0), 3a ko-
TOpbIe IPUHVMMAINCD CTy4ay OTCYTCTBMs BM3yaInM3alluu
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Puc. 5. CuMHTUTpaMMBI B TiepefiHeii (a) u mpaBoit 60KOBOI1
(6) mpOeKILNX MALMEHTKY C OLIYXOJIEBbIM Y3/I0M Ha IPaHMIie
BePXHMX KBaJIPAHTOB IIPABOJ1 MOIOYHOI Jkerne3pl. KommonpHbli
POII BBesieH BHYTPUKOXXHO, apaapeonsapHo. Ha cumaTurpaMmax
ompenensercs aerno BBegeHHoro POIT (nBe obmact ¢
MaKCHMaJIbHBIM YpoBHeM BkmodeHys POII) u e Toukn,
cootBercraylomue CJIY (cTpenkn)

CJIY npu cuysaTUrpadguu, Ho X 0OHAPYKEHN BO BpeMs
onepanun. IIpu MHTpaonepanoHHON pafiiOMeTPUN IO-
nydeHo 17 VIITu 5 JIO pesynbTaToB, 4TO OBUIO 00YCTIOBICHO
OTCYTCTBMEM PaJVIOMETPUM Y 3 U3 25 MALMEHTOK. Y Tpex
HALVEHTOK J[OIOJHUTENbHAs BU3yanusauus B obObeMe
O®IKT/KT nomora ns6exarb MOTyIeHMsI JI0XKHOIIO/O-
skutenbHbIX (JIIT) pesynbraToB, 00yCIOBIEHHBIX BUSYaIIN-
3arueit apreakToB (pafroaKTUBHOE 3arpsi3HEHNe KOXII,
6nm3koe pacronoxenne gero BeegenHoro POIT x CIIY).
JIII pesynbratoB B Halueil paboTe He 6bU10. VICTUHHO OT-
putarensHsle pesyabrarsl (V1O), Korga He BU3YaIU3Upy-
I0TCA MHTAKTHBIE WIN YAaCTUYHO 3aMelleHHbIe OIIyXOJIbI0
CJIY npu cuuHTUTpadUM ¥ VX He HAXOJAT P OIIepaIi,
IO OIIpefe/IecHNIO He MOITIM Hab/ofaTh, Tak kak CJIY sB-
JIA€TCA HeOTbeM/IEMOJ 9acThI0 TMM(POKOIIEKTOpa.

Pacuernble maHHble YyBcTBUTenbHOCTM (Y) M mono-
JKUTeNbHO mporHocTudeckoi rennoctu (ITIII]) cocra-
By 80 % m 100 % pia ramma-cumHTUrpadum u 73,3 %
n 100 % [mnsa MHTPAaoONEpalViOHHON PAJUOMETPUN COOT-
BeTCTBEHHO. I10f; YyBCTBUTEIBHOCTBIO B Hallleil pabore
IO Pa3yMeBajIach OJLA JINL] C II0JIOKUTENbHBIM Pe3yIbTa-
TOM [IMaTHOCTUKY, ¥ KOTOPBIX MHTPAONEPALIMOHHO ObIIN
obnapyxenst CJIY (VI rpynma), a mog IITIT - forns Tex, y
koro 6butn Halifiensl CJIY Bo BpeMs oIepanym cpeay Bcex
JINI] C TOTIOKUTENTBHBIM TECTOM.

HO}H/IHOSI/ILU/IOHH&H cTaTm4yeckasa CIH/IHTI/II‘pa(i)I/IH I10-
3BOJISIET IMONTYYNUTH JIONOMHNUTENbHYI0 MHPOpPMALMIO /LA
MHTpaoIlepalyioHHol HaBuranuy u noucka CJIY y maum-
€HTOK C paKOM MOJIOYHOI! JKeJIe3bl.

Ha pesynpraTel cumHTUTpadguy MOXET IOBIUATH, B
TOM 4ICTIe, U CIIOCO6 BBefeHMst pajyokoonsa. I1o nau-
HBIM ITOCTIEAHUX MCC/IeNOBAaHNUI, BHYTPUKOXKHOE BBeleHIe
Ipemnapara XapakTepusyeTcs MeHbIMM mpolueHToM JIO
pe3yabraToB [16], I09TOMY SIB/IAETCS MPEAIOYTUTEBHBIM
II0 CpaBHEHNIO C IPYI'MMI METOaMI BBEJEHNA. B namem
VICCIIElOBAHUN OKa3a7I0Ch, 4TO B 3 13 4 ClIy4aeB BBEEHNA
POII mHTpaTyMOpanbHO pesyabrar cumHTUrpadmm ObuI
OTpuIATeNbHBIM. VI muiub B ofHOM ciy4ae us 20, mpu Ko-
TOPBIX ITpenapaT BBOAWICS BHYTPUKOXKHO, COMHTUTPADUA
TaKXXe He IIOKa3azia pe3yinbTaros. Ellle onyH oTpuLiaTenb-
HBII1 pe3y/IbTaT IPUILe/ICS Ha IIapaTyMOpa/lbHOE BBeleHNe
PO®II. Kpome Toro, Beefienre POII nuTpa- nam naparymo-
PaJIbHO COIPSDKEHO C TeXHUYeckuMu TpygHoctamu (Y3U-
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ammaparypa, rmyboKoe paciionoXKeHne OyXo0jIeBOro y3/a)
U He BCEeT7ia BO3MOXKHO.

ITpuMeHeHne raMmMa-cUMHTUrpaduy MO3BOJIAET HPO-
BeCTV MpeJONepaliOHHYI0 pasMeTKy, U 0ojee TOYHO
ykasarp nokanusanyio CJIY, Ho mpu aToMm ObIBaeT Hefo-
CTaTOYHO TOYHBIM, YTOOBI OOHAPY>KNUTb MCKOMBIN Y3eIL.
Ha puc. 5 mpepcTaBieHsl CUMHTUTPAMMBI TTAIVIEHTKY, Y
KOTOPOI1 IIpy IIJITAHAPHOM UCCIIEIOBAHMM BU3YaIU3UPOBa-
HO /iBa cTopoxeBbIx MuMdoysna. [Ipu ODPIKT/KT yna-
JIOCh YCTAaHOBUTb MX AHATOMMYECKYIO IPUHAJIEKHOCTD
(puc. 6). VIHTpaomepariioHHO TaKXXe NAEeHTUULPOBAHO
nBa CJIV. IIpu cpoyHOM MCCIeJOBAaHNY TOJILKO B OfTHOM 13
HJX 0OHAPY>KeHDI OITyXOJIeBble K/IETKIL.

braropapst TMOPUIHOMY METOAY B psifie ClIy4daeB yaa-
eTcsi pUKCUpoBaTh 6osblilee KOMMYECTBO Y3/10B (puc. 7,
8). IIpu ODPIKT/KT 6b11 BU3yanuanupoBaH MeHee «aKTHB-
HBII», TpeTnit ysen (puc. 8), KOTOPbIIL He OIpefesIcs Ha
IUVTAaHAPHBIX CLIUMHTUIPAaMMaXx (puc. 7). DToil MaljueHTKe He
BBINIOTTHATICA MHTpaonepannonHblit mouck CJIY, HO BbI-
MOJTHEeHA MacTIKTOMUA ¢ muMopauccekiueit. [Tpu maano-
BOM NCCIIeOBaHNN TOATBEP)KIEH MeTacTa3 B perroHap-
HOM uMdoy3Je.

Buenpenne rubpupgaoro meroga OOIKT/KT B momon-
HEHMe K CYIIECTBYIOIIEN CTaTUYECKOI ITOMUTIO3ULIIOHHON
cumHTUTrpaduUM MO3BOJISAET ONPENEIATh TOYHYIO JIOKaIN-
3alMI0 BbLAB/IAeMbIX ouaroB HakomteHus POII. Ha ma-
HAapHOM M300pa>KeHNI HEBO3MOXKHO OIIPefieNTh ITTyOUHY
pacnonoxxenus «aktusHoro» CJIY. Kpome Toro, mmpu 61m3-
koM pacnonoxxenun CJIY k mecty BBefenus POII moxer
BO3HMKATh HA/lOXKeHNUe 1M300pakeHNsI BbICOKOAKTUBHOI
30HBI JIETIO IIpelrapaTa Ha MeHee MHTEHCUBHBIE YIaCTKI,
COOTBETCTBYIOIEe OTTOKY IIperapara.

6) 6)

Puc. 6. Ta xe marmentka, OPIOKT/KT rpynnoit KmeTkm.
Axcnanpuble cpesbl B pexxume OPIKT/KT (a), OPIKT (6),
KT (). Ha aByx cpesax (1, 2) onpenensiorcs gsa CJIY mpasoro
IOfIMbIIIIEYHOTO KOJITIEKTOpa (OTMEYEHBI CTPeKaMIA)
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Puc. 7. CuuHTHTpaMMBI B TIepenHeit (a), 3agHeit (6) n 60KOBBIX
(B, T) MPOEKIMAX IALMEHTKY C OITYXOJIEBBIM Y3JIOM B BEpXHe-
HapY>KHOM KBaJ[paHTe IpaBoli Mono4Hoi1 >kenesbl. POII BBesien
BHYTPUKOXXHO, TapaapeossapHo. Ha 3aznneit (6) u mpaBoit
60KoBoOI1 (B) mpoexuusx onpenensercs gsa CJIY (cTpenku),
runepdukcanyusa POIT B fpyrux o61acTAX COOTBETCTBYET MECTY
BBeIeHIs

IMpumensa OPIKT/KT, ymaercs TOYHO 0OKanms3o-
BaTb IIO IPYIIIAM, HOATPYIIIAM U XMPYPIUYECKUM YPOB-
HSAM BBIABIEHHbIE NPV IUITAHAPHOM WCCIIETOBAHNU JIVIM-
cdaruueckue ysnbl IIpu mccnegoBaHny, MpoOBEfeHHOM B
HWI ouxonormn mm. H.H. Iletposa B 2015 1., ycTaHOB-
JIeHa BBICOKasA MHQOPMATMBHOCTb I'MOPUIHOTO MCCIENO-
Bauusa ODIKT/KT B ompepenenun tonorpapun CJIY y
MalMeHTOB C PAKOM MOJIOUHOI >Kene3bl. MeToy| Mo3BOA-
eT yTouHATh KomrdecTBo CJIY 1 ompefenaTs NX TOYHYIO
NoKanusanuio. B IpuBeieHHOM MCCIelOBAaHUM CTOPOXKe-
Bble TMMQOY3/IbI OBV BBIABIEHBI y 84 % GOIBHBIX PaKOM
MOJIOUHOI >Kene3bl. IIpy 3TOM ommcaHbl ClIydaul HETH-
nmyHolt nokamsanyy CJIY Ha TpyfgHON CTeHKe, YTO He-
BO3MOXKHO OITpEZIeNIUTD IPY I/IAHAPHOM HMCCIefloBanuu. B
HO/IMbILIEYHOM MMQATIIeCKOM KOIEKTOpPe BbIEIANN
I[eHTPabHY10, IEKTOPaNbHYIO, NaTepanbHyl0, IOJJIONa-

1 2

6) .6 _6)

TOYHYI0 ¥ aIMKaJIbHYI (MOAKIIOYMYHYIO) MOATPYIIIBL.
YkasbIBaeTcCs, 4TO IpefONepalyiOHHAs PaJUOHYKINA-
Has BmsyammsanuA ¢ ucnonbzosarreM ODPIOKT/KT mo-
3BOJIACT OMIPEJENTUTh AHATOMMYECKYIO IIPUHAMIIEKHOCTD
«aKTUBHBIX» Y3JI0B, YTO MOXKET 3HAYNTETbHO CYy3UTb KPYT
MHTPAOIEPALVIOHHOTO TIONCKA MU/l IPOBefeHNst Ouoncun
1 nof06parh MeHee TPaBMATUYHBbII /I IALIeHTa XUPYP-
rudeckuit goctyn [17]. Hamre nccnenoBanme Ha nmpumepe
ucnonszoBanusa OOIKT/KT mnoprsepanno pesynbTarThl
YKa3aHHBIX UCCIIEOBAHMII B IUIAHE OIIpefie/ieHMsI aHa-
TOMMYECKOI IPUHAIKHOCTN Hakammysawomux POII
nMQOY3IIOB, YTO HANIPAMYIO IIOB/IMATIO Ha BBIOOp 00beMa
OIIepaTMBHOTO BMENIATENTbCTBA.

B nuteparype mpuBefeHbl pasaMyHble JaHHbIE T10 MC-
CIelOBaHMIO KadyecTBa >kn3Hu nocie 6uorncuu CJIY. IIpu
9TOM OBIN OTYYEHBI CTATUCTUYECKY 3HAYVMBbIE TIOJIOXKM-
Te/IbHble Pe3y/IbTaThl I IPYII OONbHbBIX, KOTOPbIM BbI-
IIOJTHSJICSL TAKOJl BUJ| OIEPATMBHOIO BMeEIIAaTeNnbCTBa [18,
19]. Taxoke 1 B HallleM MCCIeZOBAHNUM TIPOBeeHHAs OMOII-
cust muMQOY3IOB MO3BOMMIA MCKTIOUNTD TUM(OAICCeK-
LMIO U3 IVTaHMPyeMoro obbeMa omepauuu y 12 (48 %) us
25 6OIBHBIX, YTO HANPSIMYIO IOBIUAIO HA KAY€CTBO JKU3-
HU OIlepMpPOBaHHBIX MAllIeHTOK B HallleM MaccuBe. Bce
UICCTIelyeMble YKEHIIMHBI HAXO[ATCA TIOf, JUHAMUYECKUM
HabmopenneMm B HMUIL] oukonoruu um. H.H. bioxuna.

BriBoabl

1. UcnonbsoBarne OPIKT/KT B craHmapTHON pa-
IMOHYKIMAHON npakTuke noucka CJIY mossonser crma-
HUPOBATh OITUMAJIbHBI OOBEM oOmepaunuy, 4To MOJO-
JKUTEIbHO BJIMAET Ha OTJA/ieHHble pe3y/IbTaThl JiedeHNUs
6OJIPHBIX PAaKOM MOJIOYHOJT >KeJle3bl, a TAaKXe yIydllaeT
Ka4eCTBO VX KU3HIL.

2. YyscrBurenbrHocts u ITII ramma-cunuaTUrpadun
U MHTpaoIllepallloHHO paguomeTpun B nnoucke CJIY co-
crapAT 80, 100, 73,3 1 100 % coOTBETCTBEHHO.

3. brarogaps meropuke mumdocunHTUrpadun y 12
(48 %) u3 25 >KEHIIMH YAAT0Ch YMEHBUIUTb 06beM olepa-
LV TTyTeM OTKa3a OT IMMQOICCEKIINN.

Puc. 8. Ta xe manmentka, OOIKT/KT rpynnoit
KJIeTKM. AKcuanbHble cpessl B pexxnme ODIKT/
KT (a), O®3KT (6), KT (). Ha Tpex cpesax (1, 2,
3) onpepensorcs Tpu CJIY 71€BOro MOAMBIIIEYHOTO
KOJIIEKTOpa (OTMEYeHBI CTPEIKaMM)
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Abstract

Purpose: To increase the effectiveness and quality of surgery treatment for patients with early stages of breast cancer.

Material and methods: Since 2016, 25 patients with breast cancer were examined and went through surgery. A lymphotropic
colloidal radiopharmaceutical labeled with *™Tc was used; it was administered (150 MBq) the day before the operation. 20 patients
received this injection intradermally into periareolar zone, 4 patients received it peritumourally (under control of ultrasound),
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1 - paratumorally. Lymphoscintigraphy was performed 3 hours after injection, the images were acquired using dual-head gamma
camera Symbia E (Siemens, Germany). A static multiplanar imaging (scintigraphy) (anterior, posterior, lateral projections) was
performed for the sentinel nodes (SN) mapping. 25 planar examinations were performed. In 3 cases additional SPECT/CT study
was performed using a hybrid SPECT/CT Symbia T2 (Siemens, Germany). Surgical intervention was done on the next day after
scintigraphy. During the surgery the hand-held gamma probe NEO 2000 (Johnson & Johnson, USA) was used to localize radioactivity.
The lymph nodes with the highest count (hot lymph nodes) were removed and sent for immediate histological examination. The
results of immediate histological examination were evaluated again during next studies of gross specimen and slides.

Results: During scintigraphy studies planar and SPECT/CT, 26 SN were detected in 20 women (80 %). In 15 patients only
one SN lymph node was found, in 4 patients — 2, and in one case 3 SN were found. Intraoperative search of SN and immediate
histological examination was conducted in 22 cases, 33 SN were found, while during planar scintigraphy only 26. In three cases,
after histological examination (after obtaining examination results), patient surveillance was changed, these patients did not undergo
through intraoperative radiometry and a decision was to conduct a one-stage mastectomy with regional lymphadenectomy. 10
out of 22 patients which underwent intraoperative radiometry and sentinel node biopsy, with immediate histological examination
had metastases in the removed nodes, therefore lymphadenectomy had been performed. In the rest 12 patients after immediate
histological examination of SN no evidence of tumor growth was found, thus lymphadenectomy was not performed. In case of
three patients which did not undergo through intraoperative radiometry, lymphadenectomy was performed and after histological
examination only two patients had tumor-involved SN, and one patient was clear. All intraoperative results were confirmed with next
follow-up histological examinations. In 5 out of 25 patients (20 %) sentinel nodes were not founded. In these 5 cases during follow
up period metastases were found in regional lymph nodes, and one patient had tumor emboli in lymphatic vessels, this considered
being the cause of negative scintigraphy result. In 12 cases out of 25 (48 %) it was possible to minimize surgical management, and 13
(52 %) undergo lymphadenectomy.

Conclusion: 1) The integration of SPECT/CT method of sentinel nodes search allows to plan an optimal surgical management,
and can positively affect the long-term follow-up result of treatment of patients with breast cancer, and improve the quality of life. 2)
The sensitivity and positive prognostic value (PPV) of planar scintigraphy and intraoperative radiometry of searching for SN are 80,
100 and 73.3, 100 %, respectively. 3) Thanks to the method of lymphoscintigraphy, 12 (48 %) of 25 women it was possible to minimize

surgical management without lymphadenectomy.
Key words: sentinel lymph nodes, SPECT/CT, breast cancer
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Pedepar

[enb: Knnunyeckue uccnegoBanms QyHKIMOHATIBHBIX CBOJCTB, OL[eHKA JIEKAPCTBEHHOI 11 painannoHHolt 6e3spenHocTy POII
«Pesockan, ™ Tc» B cpaBaernu ¢ POIT «Texuedop, #™Te»

Marepuan n meronst: Knuundeckne nccnegosanns POII «Pesockan, 9mT,, TIPOBOJM/INCH C UCIIONIb30BAHMEM AVArHOCTIYE-
ckoit ramma-kamepst Toshiba. B nccegoBanum npuusmm yqactue 25 HalueHTOB: 2 MAYIeHTa ¢ AUaTHO30M PaK IPOCTAThI, 3 HaI-
€HTKM C IMarHO30M pakK IIeiKy MaTKM, 15 MaleHTOK C AUAarHO30M PaK MOJIOWHOI JKee3bl U 5 ManyeHToB ¢ guarnosoM VIBC 6e3
OHKOJIOTMYeCKUX 3a00/IeBaHNMI1, IPOXOAMBLINX IPOLEAYPY OCTEOCHMHTUTPA(UI C LIe/IbIO BbISAB/IEHNS 04ar0OB OCTEOHNOPO3a I IIOA-
MMCABIINX MHPOPMMUPOBAHHOE COITIACHe Ha ydacTue B MccnefoBanmn. s usydenns QyHKIMOHAIbHBIX cBOicTB POII «PesockaH,
99mTey uccnenoBam ero GapMaKOKMHETUKY U OLHUBAIM KAa4eCTBO BU3YAIM3ALNY [IATO/IOTUYECKIX 04aroB B KOCTHO TKaH!. [ljs
OLIEHKI JIEKaPCTBEHHOI 0e3BPeHOCTH Ipenapara MPOBOAWINCh HAOTIOEHNSI 32 COCTOSIHIEM IALMEHTOB B TeveHne 15 fHel ¢
OL[EHKOII OCTPBIX 1 OTCPOUYEHHDIX PeaKIlnili Ha BHYTPUBEHHOe BBefjeHue. Pagnannonnas 6esonacHocts POIT onennBanace mo 3Ha-
YeHMAM IIOITIOLIEHHBIX /103 OOyYeHUsA OpraHoB 1 3P QPeKTUBHBIX 103 00MydeHNus maryeHToB[1]. OHUM 1 TeM e TaleHTaM
papnodapmaneBTieckue npenaparsl «Pesockan, “™Te» u « Texuedop, ™ Tc» BBOAWIN OCTEFOBATENBHO Yepe3 OfHMU CYTKI.

Pesynbrarst: [1o raHHBIM MccenoBanns papMakokuHeTnky Hakoryerne POII «Pesockan, *™Tc» B cKereTe depes 2 4 JOCTUTA-
et 40 % OT BBeZeHHOr0 Komn4ecTsa. IIpy 3TOM IIPOUCXOAUT OTHOCUTEIBHO OBICTPOE BBIBEfleHNe Iperapara 3 MATKIX TKaHell, 4To
[I03BOJIsIET YETKO BU3Ya/lIU3MPOBATh COCTOSIHIE KOCTHON CHCTEMBI U BBISAB/IATH NATOMOTMYECKNe U3MeHeHNs ¢ KoadduuneHTamMu
nmuddepennyansroro Hakomwtenus (KITH) «xocts/msirkue TkaHm» okomo 10. CpaBHMTE/IbHbBIE MCCIEROBAHNS (DYHKIIVOHATBHBIX
xapaktepuctuk POII «Pesockan, ™ Tc» u «Texuedop, *™Tc» moKasanu IpenMyLIECTBO HOBOTO IpelapaTa B PAHHEM BbIABIEHUN
IIATOJIOTMYECKMX M3MEHEHNUI KOCTHOI TKaHM IIPY METACTaTMYeCKOM IIOpaKeH!u cKeeTa. Ha cumHTUrpamMMax ckeneray 15 manu-
€HTOK C BepM(pUIMPOBaHHBIM JUATHO30M paKa MOIOYHON >Kenessl py uccnenoBanum ¢ POII «Pesockan, ™ Tc» BO BCex Cmydasx
BU3Yya/IM3MPOBANINCD ATONIOTMYecKye o4ary runepeukcanyy POII, xapakTepHble 11 MeTaCTaTUYeCKUX ITOPaYKeHNIT KOCTHOI TKa-
Hu. Y 9TUX Ke [IALMEHTOK, 06cIenoBaHHbIX ¢ nomowubio POIT «Texuedop, ™ Tc», maTonorndeckne o4aru B cKeete ObUIM BU3ya-
JU3MPOBAHBI TONBKO B 13 cry4asx.

Ilo janHBIM pesynbraToB MccnefoBanuii nanyuentos ¢ POII «Pesockan, 99mTey, TOYHOCTD ompenenena Kak 0,8, 4yBCTBUTEb-
HoCTb — 0,9, crieruduarocTs — 0,6. [To faHHBIM MCCIIEOBAHNS TTALVIEHTOB TOI Xe rpynnsl ¢ POII «Texuedop, 99m ey, OIIpeJleTIEHbI:
TOYHOCTD — 0,8, 9yBcTBUTENBHOCTD — 0,8 11 cneum’pquOCTb -0,4.

ITo pesymbraTaM HaOJIOfIEHNSA 3a COCTOSHMEM MALMEHTOB B Te4eHue 15 [iHell, OCTpble M OTCPOYEHHBIE PeaKI[UY Ha BHYTPU-
BEHHO€ BBeJjeHNe [IperapaTa He BbisBieHbl. OLeHKM 3HAYeHNMIT IOITIOIeHHbIX 03 nsnydenns POII «Pesockan, “™Tc» B opraHax
U TKaHSX HAI[MEeHTOB, a TaKkXe 3¢ (eKTUBHbIE O3Bl 00/TydeH sl IO3BOJISIIOT YTBEPXKAATD, YTO BBOAMMBIE aKTUBHOCTY POIT 11 10351
00/Ty4eHN s MTALMEHTOB He BHIXOJAT 3a Ipefie/ibl paHee YCTOABIINXCA peepeHCHBIX YPOBHEIL.

BoiBonpr: POII «Pesockan, *™Tc» MOXKeT GbITh MCTIONb30BaH /ISl PAHHETO BBIABIEHMS IATOIOTMYECKUX 0Y9aroB KOCTHOI TKaHIL.

KiioueBble cnoBa: paduoapmayesmuveckue npenapamot, 3071e0poHosas Kucioma, ocmeocyunmuzpagus, «Pesockan, *"Tex,
«Texnegpop, *>™Tc»

IMocrymmna: 22.12.2016. [Tpunsra K myomukanym: 14.06.2018

BBepenne 3071epOHOBas KUC/IOTA aKTMBHO HAaKaIIMBAeTCA B
KOCTSIX U, B 3HAYUTENbHO GOJIbILEN Mepe, B IIATOMOTIYe-
CKMX YYaCTKax CKejleTa, B KOTOPBIX MHTUOMPYeT MOBBIIIIe-
HII€ aKTVBHOCTY OCTEOK/IACTOB IIOJ, B/IVISIHVEM CTVIMY/IN-
pyoiux GpakTopoB, 0CBOOOXKAAIOMINKXCS U3 OIMYXOIEBBIX
KJIETOK, YeM U BbI3bIBaeTCs euebHbIX addext. [Tpemapar
«Pesockan, ™Tc» Ha OCHOBE 30/I€IPOHOBON KMUC/IOTBI,
paspaborannsiit «3A0 ®apm-CrHTes», 06maaeT BbICO-
Kot apPpMHHOCTBIO K yUacTKaM KOCTHON pe3opOLym mpu
aKTMBM3ALMU OCTEOKIACTOB 1 MO3BO/ACT BU3Ya/lIU3UPO-
BaTh HAYA/IBHYIO CTA/[MI0 Pa3pyLIeHNs KOCTHOM TKaHu. B
TO XKe BpeMsI, 9TOT IIpenapar B paBHOIL Mepe 06/mafaeT cIo-
COGHOCTDIO K BU3Ya/IM3aLy IIATOTIOTMYECKIX N3MEHEeHNIT
KOCTHOI TKaHI IIPK 0CTe06TaCcTIIeCKIX IpoLeccax. B oT-
nuune ot POII «Pesockan, *MTc», npenapar «Texuedop,
99MTey MPOSBIAET OCTEOTPOIHOCTH B GONMbLIEl Mepe B
OdYarax ocTe06/1acTN4ecKoro 06pasoBaHist HOBOI TKAHIL.
Takum 06paszoM, B cirydae 3a60IeBaHMIL, IPU KOTOPBIX
Ha/4ie [aTOJIOINYeCKNX OYaroB OOYC/IOBIIEHO Hadanlb-
HBIM IIpeoOafjaHieM OCTEOK/IACTMYECKNX IIPOLIECCOB B

Vxe B KoHIle 1970-X IT. MPOLIIOTO CTONMETHA IIO pe-
3ynbTaTaM CPaBHUTENbHBIX MCCIENOBaHMIT pAsja JUArHO-
CTUYeCKUX pajyuodapManeBTIYecKNX IperaparoB, JC-
MO/Tb3yeMBbIX /IS BU3Ya/NU3aI[UN MaTOMOTMYECKUX OYaroB
CKereTa, mperaparamu Bbibopa Obutm mpusHaHel POIT
Ha OcHOBe 6OucOCHOHATHBIX KOMIIEKCOB, MEYEHHBIX
99mTe  OpHUM M3 HUX SABIAETCA oTedecTBeHHbIT POII
«Texuedop, *™Te». C Tex mop pis yaydutenus GpyHKIno-
HaJ/IbHBIX CBOJCTB ocTeoTponHbix POII He mpekpamaoTcs
HOVICKY HOBBIX 61MCOCHOHATHBIX XUMUYECKMX COEHIHE-
HIIA U IyTell COBEPIIEHCTBOBAHNA TEXHONOIMIA X M3TO-
TOBJIEHNA, KOTOPble IIPOJO/DKAIOTCA 1 B HACTOAIee BpeMs
[2-6]. B 9011 CBsA3M, TaKue OCTEOTPOIIHbIE TedeOHbIe Ipe-
naparsl Kak «3omera (Novartis)» 1 «Pesop6a (3AO Papm-
CuHTe3)» Ha OCHOBE 30JIe[[pOHOBOJI KUC/IOTBI, IIPEICTaB-
nsomeit coboit 6mchocdoHaT MOC/IETHETO OKONEHNs,
He MOIVI) He IIPYBJIeYb BHMMaHUe pa3paboTINKOB HOBBIX
octeorponubix POII [7-9].
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Tabnuya 1
Pesynbrarsl uccienoBanns papmakoxknnernku POII «Pezockan, *™Tc» (B % OT BBEIEHHOI aKTUBHOCTH)
Opranbt Bpewms,

0,08 0,17 0,5 1 2 3 4 6 8 12 16 20 24
MoueBoit my3bIpb 0 3 10 12 5 8 12 5 6 2 1 0,5 0,1
TToukn 9 8,8 8,1 7,2 5,8 4,5 3,5 2,2 1,4 0,5 0,2 0,1 0
[Teuenn 4 3,8 3,3 2,5 1,6 1 0,6 0,2 0,1 0 0 0 0
Jlerkme 10 8,3 8 6 4 3 2 1 0,3 0 0 0 0
CK. MBIIIIIBI 14 13 12 8 6 3,7 2,3 1 0,4 0,1 0 0 0
Ckerner 0 1 8 30 40 37 36 35 33 30 27 25 23
Bce Teno 62 60 50 34 20 16 10 6 3 0,2 0,1 0,1 0
Cepmiie 1 0,9 0,7 0,6 0,4 0,3 0,2 0,1 0 0 0 0 0

KocTHOIT TKaHU, POII «Pe3ockan, *™Tc» obnmamaeT npe-
UMYILIeCTBOM 607lee paHHeN AMArHOCTUKM, B CPaBHEHNN
¢ POII «Texuedop, **™Tc». [lpu ycrosiBimeMcst mporjec-
ce peMOJeNMpOBaHMs HOBOJ KOCTHOJ TKAaHM OCTEOK/Ia-
CTUYECKMe U OCTe0OIacTUYeCKe MPOIeCChl MPOTEKAI0T
OIHOBpeMeHHO. B atoM ciyuae o6a POII moryT ObITh 1C-
II0/Ib30BAHbI [/ BU3yaIM3aLuy IIATOIOTMYECKUX O4aroB
B KOCTHOJ TKaHM.

Ma’repnan M METObI

POII «Pesockan, **™Tc» mpencTaBnser coboii pac-
TBOp nuodun3ara Jyis BHYTPUBEHHOTO BBefieHus. B on-
HOM ¢1aKoHe ¢ MMOPUIN3ATOM JiJIsl IPUTOTOBIICHNUS 5 MIT
pactBopa comep>Xurca 1,5 MI 30/1€[pOHOBON KUCIOTBHI.
[TanueHTy BHYTPUBEHHO BBOAAT 1 MJI pacTBOpa aKTMBHO-
cThio 10 740 MBxk #™T¢, B KoTOpoM cogepxutcs 0,3 Mr 30-
JIEpOHOBO KUC/IOTHI — B 13 pa3 MeHbllIe 03bI, BBOAUMOIL
IIalYieHTaM IIpM TepaleBTUYecKoil IpoLenype.

ViccnenoBanms GpyHKIMOHATBHBIX CBOJICTB IpeIapara
U OLIEHKY pafiMallMiOHHOJ 6e30I1aCHOCTH IIperapara mpo-
Bopyn B kinHuke ®EMII nm. A.V. BypHassna ¢ ucnosnb-
30BaHMeM ramma-kamepnl Toshiba (Slmonms). ITpemapar
BBOAWIM IalJMeHTaM HeMOCPeNCTBEHHO Iepefl IpOoLeny-
PO UCCTIeROBaHMsI ¥ CPasy XKe POBOAVIIN CLIUMHTUTpadu-
YECKYI0 BU3Ya/IM3al[MI0 BCETO Te/a B IVIAHAPHOM PeXIMe,
3aTeM IPOBOJVIIM TOMOTpaduIecKye 3aMich OTHeNbHBIX
OpraHoB. B kauecTBe 3TajOHa CIY>KWI LIIPUL, 00BEMOM
1 M1, copgepxkamuii npenapar ¢ aKTMBHOCTBIO, COCTABIIA-
routeir 20 % OT aKTMBHOCTM, BBENEHHON IALIMEHTY IIpU
uccnegoBanyu. CryHTUTpadUUECKYI0 — BU3ya/IU3alInio
nopropsiu yepes 30 MuH, 3areM uepes 1, 2, 3, 4, 6, §, 12,
16, 20, 24 4. B nccnegoBaHMAX NpUHAIM y4acTue 25 ma-
L[MeHTOB. DTUM JXe MallYieHTaM Yepe3 CYTKMU I0C/Ie BBefe-
Hust POIT «Pesockan, 2™Tc» 6bla BBIIIOTHEHA pyTUHHaA
mpornenypa cuuHturpagun ckenera ¢ POIT «Texuedop,
99mTC».

PesynbpraThl 1 06CyKaeHIE

B Ta61. 1 IpuBeeHbI pe3ynbTaThl UCCIeToBaHus (ap-
makokuHeTuku POII «Pesockan, *™Tc» (B % OT BBefleH-
HOJ aKTUBHOCTH).

MaxkcumanbHoe Hakorienne POII «Pesockan, 22™Te»
B CKe/leTe HaO/oIaeTcs yepes 2 4 T10C/e BBEIEeHUS U J10-
cruraet 40 %. B To e BpeMsl, U3BECTHO, YTO MaKCUMAJlb-
Hoe HakorieHne POII «Texnedop, P™Tc» B ckenere He
npesbiaeT 30 %. IIpu atom BeiBeienne POII «Pesockan,

99MTey M3 MATKMX TKaHe OpraHu3Ma MPOUCXOAUT B TPU
pasa 6sICcTpeii.

Iyl OLleHKM pafMalyiOHHON 0e30IacHOCTH IIpera-
paTa IO JaHHBIM (apMakoKMHeTMKM MeTomoM MIRD-
(hopmanuaMa BBIIIOTHEHDI pacyeThl 03 00mydeHns 25 op-
FaHOB «CTaHJAPTHOTO» YelIoBeKa i oljeHeHa 9 deKTnBHAs
1032 00Ty YeH Vs ITaliMeHTa IPY ITPOXOXKACHNY AMATHOCTI-
YyecKoll mpouenypsl ¢ ucnonbzopanyueM POII «Pesockan,
PmTey [7].

B Tabn. 2 mpuBeneHb! 3HaYEHMsI MOITIOLIEHHBIX 103
U3/Iy4eHns IpelapaTa B OpraHax 1 3HadeHue ¢ QexTus-
HOJT [103bI 0O/Ty4eHNs [TAlMEeHTOB Ha eVMHIUILY BBOLVIMOI
aKTMBHOCTH.

CpenHee 3HauyeHMe YAenbHOU 9(QeKTUBHOI [O3bI
usnydernst POIT «Pesockan, *™Tc» B Tene mauueHTa co-
cranger 0,008 m3B/Mbk, a npu mcnonbsosanum POII
«Texuedop, *™Tc» - 0,0075 m38/MBK.

Tabnuua 2
3HaveHNs yaeNbHbIX HOITOLIEHHbIX /{03 M3y YeH s
npenapara «Pesockan, %™ Tc» B Opranax u 3Ha4eHMe
3¢ exTUBHOI 03Bl 00TyYeHN A NALVIEHTOB
Ha eMHUIYy BBOJVMOI AKTHBHOCTH

Ne Opranst Hosa, MIp/Mbx
1 [ Kenymox 0,0012
2 | Jlerkue 0,0036
3 [ KpacHblit KOCTHBIIT MO3T 0,0082
4 | AuaHUKN 0,0022
5 | CeMeHHUKHU 0,0014
6 | BepxHumit OT/1e/1 TOJCTOI KUK 0,0015
7 | HuokHUiT OT/Ien TOICTON KUIIKN 0,0023
8 [ MoueBoii my3bIpb 0,10
9 | Ileuenn 0,0021

10 | llInToBMgHAS XKeme3a 0,0012

11 | MonouHas kene3a 0,0007

12 | Koctu 0,057
13 | Koka 0,0008
14 | ToHkas KuIIKa 0,0017
15 | IToukn 0,014
16 | CkeneTHBIE MBIIII[bI 0,0016
17 | TlomxenypoyHas >xkenesa 0,0019
18 | Cenesenka 0,0017
19 | Bce reno (ocrarkm) 0,0020

20 | Ceppuie 0,0022

21 | HagmovyeyHuku 0,0025

22 | TomoBHOIT MO3T 0,0014

23 | XKemynslit y3bIpb 0,0017

24 | BumoukoBas >Kejie3a 0,0011

25 | Marka 0,0032

VnenbHas adpdexTuHas nosa — 0,008 M38/MBxk.
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Cpenusis addexTrBHaAs K032 0ONMydeHNUsT HALMEHTOB
npu BBefernyu um POIT «Pesockan, *™Tc» akKTMBHOCTBIO
740 Mbxk He npesbliiaeT 6 M3B.

B pesynbrare KIMHMYECKUX HAOMIONEHNIT 32 COCTOS-
HIeM TIallMEHTOB IIO0C/Ie BBeleHMs IpenapaTa «Pesockan,
99mTey B TedeHMe 15 CYT OCTPBIX M OTCPOIEHHBIX PEAKIINI
Ha BHYTPMBEHHOE BBeJJeHMe IIperapara He BbIABJIEHO.

B Tabn. 3 npencraBieHbl pe3ynbTaTbl CHUHTUTPADU-
YeCKMX 3aK/II0OYeHUI C JCIOIb30BAHMEM MUCCTIENyeMbIX
IIpenaparoB.

Pac4éTsl TOUHOCTY, YYBCTBUTENBHOCTI M CIEIU(pIY-
HOCTY CUMHTUTPAGUIECKNX JUATHOCTUIECKIX UCCIeT0Ba-
HUIT 25 HaLMeHTOB 110 pe3y/IbTaTaM, IPUBeLeHHBIM B Ta0JI.
3, BBITTOJTHSJINCD TI0 cXeMe «MaTpuiia pelmeHns 1 moKasa-
tenu tecta» [10]. CormacHo Tabnmie peleHns, pesyabra-
TBI MCCNeNOBaHMIT ManueHToB ¢ POII «PesockaH, *™Tc»
OIIpefie/IeHbl KaK: MCTMHHO MOIOXKIUTENbHbIE caydan — 18,
MCTMHHO OTpUIaTeNbHblEe CAy4au — 2, JIOXKHOIIOIOXM-
Te/IbHbIE — 2 U JIOKHOOTpuuaTenbHble — 3. Ilo JaHHBIM
MaTpuIibl, TOYHOCTh ompefieneHa Kak 0,8, 4yBCTBUTENDb-
HOCTb - 0,9, cneun(quHOCTb - 0,6.I1o maHHBIM KCCIETOBA-
HIA MALMEHTOB TOi e rpymmsl ¢ POIT «Texuedop, **™Ter
ompefe/ieHbl: TOYHOCTh MCTUHHBIX pelleHnii kak — 0,8,
4yBCTBUTENBbHOCTH — 0,8 1 crienypuanocTh — 0,4.

AHanus 3aKII0¥eHUl MO CHYHTUIpadUYecKuM HaH-
HBIM II0Kasaj 0ojlee BBICOKYI0 YYBCTBUTEIBHOCTb BbI-
ABJIEHMSI OYaroBbIX M3MEHEHMII B KOCTHOI TKaHM IIO
nokasarento KIH (odar/MHTaKTHass KOCTb) B CKeJIETE
y 25 manuentoB npu mcnonbsoanum POII «Pesockan,
99mTey, B cpaBHenun ¢ POII «Texuedop, P™Ter.

Ha cumaTuHrpaMmax ckenmera y 15 manueHTOK C Be-
prULUMpPOBAHHBIM [UArHO30M paKa MOJIOYHON >Kele3bl
npu uccnegosanumu ¢ POII «Pesockan, 99MTey BO BCeX
ClIy4dasx BU3YanU3MPOBAINUCh MAaTONOTMYECKNE OYaru I'ii-
nep¢ukcanuy POII, xapakTepHble [ METaCTaTUYECKUX
MIOPaKEHMIT KOCTHO TKaHWU. Y 9TUX >Ke IalMeHTOK, 06-
CeloBaHHbIX ¢ nomompio POIT «Texuedop, #™Tc», ma-
TOJIOTMYECKIIe O4Yary B CKejeTe ObUIM BU3Yalau3MpPOBAaHBI
TONBKO B 13 cryvasx. Takum 06pa3oM, y ABYX IALMEHTOK C
BepU(UIMPOBAHHBIM IUATHO30M PaKa MOIOYHOII JKeJle3bl
ovary MaTolorn4YecKol rumepuKcaluy B ckeneTe ObUIN
BBIABJ/IEHBI TONBKO C ucrnonb3oBaHueM POII «Pesockan,
9mTey, a pu ucnonbsoBarnu POII «Texuedop, *™Tcr
BBIsIBJIEHBI He ObLIN.

Y ocranpHpiXx 10 HalMeHTOB pe3ynbTaTbl CLMHTU-
rpadudeckux uccaemoBaHuil ckemera ¢ obommm POII
COBIAJa/IN.

Ha puc. 1 npuBefeHbl CUMHTUTPaMMBbl CKejleTa IIa-
LVeHTK! Oe3 MATONOrMYEeCKUX OYaroB, IIOJIyYeHHbIe
npu uccnenosanuu ¢ npemnaparamn «Pesockan, *™Te» u
«Texnedop, #™Tc».

Ha puc. 2 - ciyuHTUrpaMMBI MAIVEHTKY (C AMarHO30M
paK MOJIOYHOIN >Ke/le3bl) C MHOXXECTBEHHBIMM OdaraMu
MeTacTaTMYeCKOro IOPaKeHUEeM CKeJleTa, IIOTyYeHHbIe
npy uccnenoBanax ¢ npemaparamn «Pesockan, 2™Tc» n
«Texuedop, ?™Tc».
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Tabnuya 3

PesynbTaThl CHUHTUTPadUYECKUX 3aKTI0YEHMIT C
NCIIONTb30BaHNEeM TIPeNapaToB
«PesockaHn, **"Tc» u «Texuedop, 2™ Tc»

K PesynmbraThl CHMHTUTPAdIIeCKIX
Inarnos 60)22;{1(1))( 3AK/IIOYEHMIN
Pesockawn, P°™Tc Texuedop, "™ Tc
MBC 5 Hopma - 5 yen. Hopma - 5 yen.
Pak npocraTs! 2 Hopwma - 1 uern. Hopwma - 1 uen.
ITaromorus — 1 yen. |[Tatonmorus — 1 yer.
Paxk meitkn 3 Hopwma - 1 yen. Hopma - 1 yen.
MAaTKu ITatomorus — 2 yen. |ITaTonorus — 2
Pak monouHoit 15 |Hopma -0 Hopwma - 2 gen.
>KeJ1e3bl ITaronorus — 15 ven. [[TaTomorus — 13 yen.

Puc. 1. CuMHTUIpaMMBI CKeleTa 6e3 MaToMOTMYecKIX 04aros,
TMOTyYeHHbIe TTPY UCC/IeIOBAHNM C TIperapaTamMu
«Pesockan, *™Tc» n «Texuedop, ™ Tc»

Puc. 2. CUMHTUTPaMMBI TIAIIMEHTKYU ¢ MHOYKECTBEHHBIMMU OYaraMi
MeTacTaTUIEeCKOTO IOPAKEHWs CKe/eTa, TIOTyYeHHble IPU
UCCTIENOBaHAX ¢ mpenaparamu «Pesockan, *™Te»

u «Texuedop, **™Te»
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SAnepHas MeguIMHA

BriBogsr

1. POII «Pe3ockaH, **™Tc» MOXKeT OBITD MCIIONb30BAH
VI BU3YaIM3alUM IATOOTMYECKMX OYaroB KOCTHOTO
CKeJIeTa C BBICOKOJ! YYBCTBUTENBHOCTBIO.

2. Pe3ynbTaThl KIMHNYIECKUX HAOMIOfEHNIT 32 COCTOS-
HUEM TAIMEHTOB MOCTIe BBeleHns mnpenapara «Pesockaw,
99mTey B TedeHue 15 CyT CBUETENBCTBYIOT O JIEKAPCTBEH-
HOIT 6€3BPETHOCTH Mpenapara.

3. OuLeHKM 3HAYeHMII IOIJIOIIEHHbIX 103 M3Ty4eHNA
POII «Pesockan, ®™Tc» B OpraHax U TKaHAX MALEHTOB,
a raioke 3 QPeKTUBHBIX 03 00My4eHMs IIO3BOMAIOT YT-
BePXK/IaTh, YTO BBOAMMbIe akTBHOCTH POII 1 10361 061y~
YeHNs MALMEHTOB He BBIXOJAT 3a Ipefienbl pedepeHCHBIX
3HAYEHMUIA.

4. POII «PesockaH, *™Tc» MOKeT OBITH UCIIONb30-
BaH [l PAaHHErO BBISAB/IEHNUS IATONIOTMIECKNX OYaroB B
CKeTIeTe.

ABTOpBI CTaTbMl HIPUHOCAT CBOIO O/1arogapHOCTD
9.3. PabuHOBUYY 3a aKTMBHOE COTPYJHMYECTBO B XOfe
BBITIOTHEHNs MCC/IEIOBAHMIA, COBETBI ¥ PEeKOMeHJaIMu
KOTOPOTO IIOMOITIM YCKOPUTD BBIIIOJTHEHNUE PabOTHI.
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Abstract

Purpose: Clinical trials involving study of functions, assessment of drug and radiation safety of the radiopharmaceutical drug

“Rezoscan, *™I¢” in comparison with the “Technefor, #™Tc”

Material and methods: Clinical studies of RP “Rezoscan, *™I¢” were carried out using a diagnostic gamma camera Toshiba. The

study involved 25 patients: 2 patients diagnosed with prostate cancer, 3 patients diagnosed with cervical cancer, 15 patients diag-
nosed with breast cancer and 5 patients diagnosed with coronary artery disease without cancer, who underwent osteoscintigraphy to
identify osteoporosis foci and who signed an informed consent to participate in the study. To study the functional properties of RP
“Rezoscan, ™", we studied its pharmacokinetics and evaluated the quality of visualization of pathological foci in bone tissue. To
assess drug safety the patient was monitored for 15 days with an assessment of acute and delayed reactions to intravenous administra-
tion. Radiation safety of the RP was estimated using values of absorbed radiation doses of organs and effective doses to patients [1].
To the same patients the radiopharmaceutical preparations “Rezoscan, *™Ic¢” and “Technefor, *™Ic” were injected sequentially in
one day.

Results: According to the pharmacokinetics study, the accumulation of RP “Rezoscan, ™Ic” in the skeleton in 2 hours reaches
40 % of the administered amount. At the same time, a relatively rapid excretion of the drug from the soft tissues takes place, which
makes it possible to clearly visualize the condition of the bone system and to reveal pathological changes with coeflicients of differen-
tial accumulation (CDA) bone/soft tissues of about 10. Comparative studies of the functional characteristics of RP “Rezoscan, *™Tc”
and “Technefor, ®™Tc” showed the advantage of the new drug in the early detection of pathological changes in bone tissue with the
metastatic skeletal lesion. In all cases in the study with RP “Rezoscan, ™Tc’on scintigrams in 15 patients with a verified diagnosis
of breast cancer, the pathological foci of hyperfixation RP, which are typical for metastatic bone lesions, were visualized. In the same
patients, examined with the help of the RP “Technefor, ®™Tc”, pathological foci in the skeleton were visualized only in 13 cases.

According to the results of studies of patients with RP “Rezoscan, *™Ic” accuracy was 0.8, sensitivity — 0.9, specificity - 0.6.
According to the study of patients of the same group with RP “Technefor, ®™Tc” defined: the accuracy is 0.8, sensitivity — 0.8 and
specificity - 0.4.
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Based on the results of monitoring the condition of patients for 15 days, acute and delayed reactions to intravenous administra-
tion of the drug were not detected. The estimate of the absorbed radiation dose values of RP “Rezoscan, ™Ic” in organs and tissues of
patients, as well as effective doses of irradiation allow us to suggest that the introduced RP activity and patient dose do not go beyond
the previously established reference levels.
Conclusions: The radiopharmaceutical “Rezoscan, ™Ic” can be used for the early detection of pathological foci of bone tissue.

Key words: radiopharmaceuticals, zoledronic acid, osteoscintigraphy, “Rezoscan, **™Tc”, “Technefor, ¥™Ic”
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Abstract

This paper is written in order to summarizes the role of electromagnetic fields in the origin and evolution of life on Earth, as well as
hazard and benefit from electromagnetic fields. It is an attempt to show that today the mankind and the entire biosphere are subjected
to a global experiment conducted without protocol, monitoring and even knowing the parameters of the applied electromagnetic
fields. At the same time, electromagnetic fields used in magnetotherapy has been proven to be beneficial in treatment of various health
problems. Magnetotherapy is non-invasive, safe, and easily applied methods to directly treat the site of injury, the source of pain, and
inflammation. The development of advanced communication technologies year after year increases the hazard for the biosphere and
mankind. The paper discuses the contradiction between scientists and technological engineers in the line thermal or nonthermal are
effects of electromagnetic fields. The specific problems with children health are analyzed. It focused on the facts that at the end of the
second decade of this century more aggressive mobile communications, such as 4G and especially 5G are being introduced in the

North America and Europe without any attempt to evaluate the hazard for civilization.

Key words: electromagnetic fields, mobile communication, public health, protect children
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History

The contemporary science recognizes that natural
electromagnetic and especially magnetic fields have been
factors that accompanied the development and evolution
of the planet Earth and life on the planet. In historic sense,
people understood early that some natural material might
help in some cases of injuries and diseases. A legend
suggests that a Greek shepherd in the hills near the village
of Magnesia (which exists today in Turkey under the same
name) found stones that attracted his sandals, and soon
these stones were used to treat certain maladies.

The problems of hazard of electromagnetic fields arises
inthelast two decades of the XX century and quickly became
of serious public interest. However, the role of natural and
man-made magnetic and electromagnetic fields on human
life are still not well understood and investigated.

Ancient physicians in China, Japan, and Europe
applied natural magnetic materials for the treatment of
various diseases. One of the earliest scientific accounts is in
the book De Magnete, written in 1600 by William Gilbert,
the personal physician of the English Queen [1].

After World War Il, magnetotherapy developed quickly
in Japan and later in Romania and the former Soviet Union.
Magnetotherapy has a long history in Europe. During the
period 1960—1985, most European countries had produced
magnetotherapeutic systems. The first clinical application
of electromagnetic stimulation in the USA appears to be
1974 [2]. The first book on magnetotherapy, written by
Nentcho Todorov, was published in Bulgaria in 1982 and
reviewed the use of electromagnetic fields for treatment of
more than 2,700 patients with 33 different pathologies [3].
It would be fair to say that the second half of the XX century
marks significant increase of the clinical application of
electromagnetic fields (EMF). In parallel, world biophysics,
biomedical engineering and clinical science performed
both basic research and clinical assessments of the results
of EMF applications for therapy.

During this period serious contribution of the soviet
science (and further the science of former soviet republics)
should be reminded. Nearly every year at least two all-

union conferences had been organized. Some of them
attracted scientists from European countries. With active
participation of Prof. Yuri Kholodov were organized and
some international projects. For nearly 10 years (before
the collapse of the USSR) a National Commission on
Magnetobiology and Magnetotherapy was functioning
in order to stimulate developments in these two areas. In
1989 during the first Soviet-Bulgarian Symposium held in
Bulgaria was created Association of Magnetology.

At the yearly meetings of BEMS (BioElectroMagnetic
Society) and by-annual meetings of EBEA (European
BioElectromagnetic Association) for decades the problems
of magnetobiology and magnetotherapy have been
discussed. Started by Greek biophysicist Panos Kostarakis
in 2000, every two years Mediterranean meetings on
biological effects of electromagnetic fields took place
nine times. Probably, it should also be mentioned two
International School on “EMF and biomembranes” that
took place in Bulgaria in 1986 and 1989.

Magnetic fields (MF) have been proven to be clinically
safe, and it is well accepted that MF provide a practical, non-
invasive method for inducing cell and tissue modifications
which can correct selected pathological states.

In the last decade, the research has been principally
concentrated to the hazards of cellular phone
communications. Both power line and cell phone issues
have attracted the attention of the news media, industry, and
policy makers and, as a result, there have been significant
funding for research in these areas.

The public fear as well as scientific community pursued
the World Health Organization (WHO) to recognized the
importance of this problem and to start “The international
EMF project” which main goal was to harmonize
standards for EMF radiation and exposure. During the
last two decades WHO organized a series of international
meetings in different locations of the world with intention
to harmonized standards. Unfortunately, this activity
did not end with a more or less defined conclusion, or at
least recommendation. In respect of EMF used in mobile
communications, the International Agency of Research on
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Cancer (IARC) has recognized the microwaves as possible
carcinogenic source (category 2B).

However, the role of natural and man-made magnetic
and electromagnetic fields in the origin and evolution
of life as well as the effects of contemporary magnetic/
electromagnetic fields on human life are still not well
investigated and understood. Both, hazard and benefit of
these fields are subjects of various studies and review papers
and very often the conclusion is “this is a controversial
issue”. Behind this statement one can see the superficial
approach to the problem which is mainly due to the fact that
the problem is not well defined. The hazard from exposure
to magnetic/electromagnetic fields is due to continuous
exposure to these physical factors. They act in long periods
of time, in combination with other physical and chemical
factors. Contrary, the proven benefits of clinical use are
result of short sessions of exposure to known magnetic/
electromagnetic fields in controlled conditions. The
therapeutic fields in most cases are orders of magnitude
stronger than natural fields, but they are applied for short
periods of time (usually 30-45 min a day) and in controlled
conditions.

The brilliant Soviet magnetobiologist Yuri Kholodov
four decades ago wrote a book “Man in the Magnetic Web”
[4]. Long before occurrence of mobile communications,
Kholodov pointed out that the entire biosphere is immersed
in the ocean of the electromagnetic waves. Note, at that
time there was no Internet, nor mobile communications.
But the mankind slowly became immersed in the millions
and millions electromagnetic fields from satellite, radio and
TV emitters.

The scientific and medical communities developed
clinical modalities that have been proven as effective
approach in clinical medicine. Number of books had been
published which basically reported the benefit of this
approach, starting in 1986 with the Handbook of Biological
Effects of Electromagnetic Fields [5], written by Polk and
Postow which had three editions, latest edited by Barnes
and Greenebaum in 2007 [6]. In 2004 Rosch and Markov
published “Bioelectromagnetic Medicine” [7]. In 2015
Paul Rosch edited “Bioelectromagnetic and Subtle Energy
Medicine” [8], and Markov edited “Electromagnetic
Biology and Medicine” [9].

Mechanisms of Detection and Response to EMF

The fundamental question for engineers, scientists, and
clinicians is to identify the biochemical and biophysical
conditions under which applied electromagnetic fields
could be recognized by cells in order to modulate cell and
tissue functioning. It is also important for the scientific
and medical communities to comprehend that different
magnetic fields applied to different tissues could cause
different effects. Hundreds and hundreds of studies had
been performed in search of one unique mechanism of
action of magnetic field on living systems. It would be
fair to say that these efforts have been determined to fail.
It is impossible to get the same response to specific EMF
at bone and soft tissue, at elephant and butterfly, and at
microorganism and buffalo. Biology also knows that the
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geographical and climate conditions created genetic and
physiological differences in the organisms from the same
species and therefore their response could be different.

The problem of mechanisms of interactions might be
discussed from different points of view, engineering and
physics, biology, and medicine. The signal-transduction
cascade allows the biological response to the applied
EMF on simple structures such as cellular membrane or
specific proteins, conformational changes, and/or charge
redistribution and by signal-transduction mechanism can
be spread over the cell or tissue. In a recent paper Belyaev
(2014) emphasizes that the biological systems are not only
non-linear, but also non-equilibrium systems [10].

Evidently, there is a large body of basic science and
clinical evidence that time-varying electromagnetic fields
can modulate molecular, cellular, and tissue function in
a physiologically and clinically significant manner, most
recently summarized in several books and review articles
(6,7, 11-14].

Contemporary EMF conditions and hazard
with Wi-Fi communications

Hazard from EMF

Frequently news media discuss the danger of
electromagnetic fields for human and environmental
health, especially in relation to cancer initiation. The
hazard issue in the western scientific community has been
discussed beginning with the power-line electromagnetic
fields and continuing with wireless communications.

The fast development of satellite communications,
followed by wireless communications and Wi-Fi technology,
dramatically changes the electromagnetic environment. To
continuous action of complex and unknown (by sources,
amplitudes, frequencies) electromagnetic fields is exposed
entire biosphere and every organism living on this planet
[9].

The evaluation and prediction of the potential adverse
effects from wireless communications (any mobile device,
including), especially by children, becomes a question of
crucial importance. The twenty-first century is marked
with exponentially increasing development of technologies
for wireless communications.

It is not well known that a simple cellular telephone
delivers a power density of radiofrequency radiation which
is about 2 billion times greater than similar fields that occurs
naturally in the environment. Since the mobile phones are
designed to operate at the side of the user’s head, a large
part of the transmitted energy is radiated directly into that
person’s brain. Therefore, the absorbed energy potentially
could cause dangerous and damaging biological effects
within the brain.

The hazard from high frequency electromagnetic fields
used in the XXI century communication is frequently
labeled as “controversial’, and it is absolutely incorrect. It is
not controversial issue, it is conflict of interest of industry
on one side and mankind and environment on the other.

In the summer of 2011 the IARC classified
radiofrequency EMF as possible cancerogene [15].
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Immediately after the publication of this qualification, IARC
was target for complains from industry and engineering
committees like ICNIRP (International Commission on
Non-Ionizing Radiation Protection) and IEEE (Institute
of Electrical and Electronic Engineering). Speaking on the
potential hazard of Wi-Fi technologies, one should not
forget that it includes not only mobile phones but also more
importantly all means of emitters and distributors of Wi-Fi
signals, mainly antennas, base stations and satellites.

In many publiclocations, specific systems of distribution
Wi-Fi signals are introduced in order to facilitate the work
performance. Well, this might be understood. However, I do
not understand why Wi-Fi communications are secured in
the subway tunnels and aircrafts? It obviously requires high
and oriented power to which are exposed all passengers in
the trains and planes just to make comfortable the users
of mobile devices. It is forgotten that in confined subway
tunnels and planes significant power of the signal is needed.

It is my belief that a special attention should be paid
to the potential harm that the XXI century society cause
on children. They are realities of our life and it is now
impossible to protect children from the “cocktails” of
electromagnetic radiation XXI century offers. It became
unfortunate reality that children are the most aggressive
part of users of wireless devices - starting from toys
to tablets, to smart phones [16]. And even worst, their
bodies and brains became exposed to RF EMF radiation
nearly from their birth and in most cases, they start using
computerized toys as early as in the age of one year. The
exposure of newborn children to RF EMF will be longer
and stronger than the exposure of their parents.

The cell phone users are seriously misled. When buying
a cell phone they assume that this radiation emitting device
was tested for safety in human health. This is wrong: the cell
phones have never been tested in respect of their impact
on human health. For the first time in human history
radiation-emitting devices were placed directly to human
head and exposed human brain to microwave radiation.
The industry is rushing to develop, manufacture and sale
their new devices. The business always said “the market
will gudge our product” and the health issue is not their
priority. Unfortunately, regulatory agencies are consisting
of engineers, lawyers, business people. The health experts
are missing.

The industry executives, engineers and dosimetry
experts continuously misrepresent the issues related to
potential hazard of cell phone radiation. The engineering
committees of ICNIRP and IEEE continue to mislead
scientific and medical communities, as well as the general
public that the only meaningful effects of EMF are thermal.

In 1995 the former industry executive Robert Kane
publish a very interesting book “Cellular telephone:
Russian roulette”, which unfortunately is not well known:
“Never in human history has ever been such a practice as
we now encounter with the marketing and distributing of
products to the human biological system by an industry
with foreknowledge of those effects” [17].

Let me remind that human head is a complex structure
of many different tissue types. Each of these types - skin,

bone, fat, cerebrospinal fluid, brain, dura absorb RF energy
in its own way. In addition, even having the same structural
components, different heads varies in volume and shape.
It is evident that there is a significant difference in the size
of adult and baby head. Besides the size difference, more
important is the fact that the children’s brain is in process of
development and any exposure to RF is more detrimental
for children than for adults.

To make the story more complicated, I should point
that for obvious reasons the biological effects of ionizing
radiation are continuously studied from 1945 till now. It is
completely different with non-ionizing radiation. What do
we actually know about nonionizing radiation? Basically
NOTHING. Even the simplest and longer studied behavior
of natural magnetic, electric and electromagnetic fields is
far of complete knowledge.

Non-ionizing EMF are frequently discussed under
the umbrella “radiation” and for this reason, the research
of effects of electromagnetic field is going in parallel with
studying the effects of ionizing radiation. As basic physics
teaches, radiation involves energy, and for that reason the
energy interactions with any physical or biological body
are connected with damage or heating of the body when
the intensity of the radiation is above certain threshold
level. Yes, this is correct for ionizing radiation because the
effects of ionizing radiation are energy based. For decades
the same approach has been applied in non-ionizing
research. There is one very important aspect which this
approach is missing. In ionizing radiation the damage of
the exposed tissue is “global” — all cells are damaged nearly
simultaneously without chain of biochemical pathways.
In the case of non-ionizing radiation, certain cells or even
cell components might be affected first, and then signal
transduction pathway might cause changes in the protein
conformation and speed of biochemical reactions, for
example.

The idea of thermal effects in bioelectromagnetics
had been introduced and became the subject of intensive
discussions, related to specific absorption rate (SAR) as
useful criteria. Yes, it is obvious that the SAR is a useful
criterion, and the only criterion, which could estimate the
energy absorbed by the body. However, the name clearly
indicates absorption and I wonder why for so many
decades the SAR was used to identify the energy delivered
by the generating system. Up today, SAR is more often
used to describe the energy delivered by the source of EMF.
One can only wonder how a device may be characterized
by SAR. Let me repeat, the SAR identifies the amount of
energy that is absorbed in a gram of tissue. The use of the
SAR, should be a measure of absorbed energy, and for that
reason serious modifications of guidelines and standards in
terms of internal energy absorption in addition to power
density at the surface must be done.

Because of activity of engineering community a lot of
efforts and funds have been spent to prove the thermal effects
of EME while nonthermal effects they tend to neglect. We
should point that biological systems are non-linear systems
and plenty of biophysical studies demonstrated that non-
thermal effects prevail in laboratory and clinical settings
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[12]. The non-thermal character of interactions between
EMF and living systems have been discussed elsewhere [10,
18,19].

Let me distinguish two types of dosimetry that obviously
need to be used in evaluation EMF impact on human body:
physical and biophysical dosimetry. The physical dosimetry
could describe the parameters of the generating system
of the specific device. In most cases these parameters are
calculated by basic engineering principles and most often
without real measurements. The biophysical dosimetry is
always based on measurements. It is important for biology
and medicine to have knowledge for the exact magnetic
field at the target site. In most cases, the target is located
at certain distance from the applicator. One significant
advantage here is the fact that for static and low frequency
magnetic fields (as most of the therapeutic devices are) the
magnetic and dielectric properties of the biological tissues
are similar to the properties of air. This allows biophysical
dosimetry to be performed in air and basically to create
3-D structure of any signal in use in laboratory or clinical
settings. But the situation is quite different with RF EMF
and especially with millimeter waves in new 4G and 5G
technology.

Mobile communications basics

Recent data shows that at present the number of mobile
devices surpasses 7.5 billion users not counting increasing
distribution of smart phones and electronically driven
utility meters, It is obvious that the tighter integration
between the mobile devices and smart home environments
will ultimately provide the infrastructure with a wide
range of applications, further personalizing consumer and
citizen interaction with the world around them. It is even
not fair to say “emerging mobile phone technology of 4G
and 5G modalities” - it is already reality in today world.
For me, these two new technologies open large window for
potential hazard for biosphere and mankind.

I need to point out that after more than a quarter of
century of use we do not understand to which extent the
EMF from mobile communications represent hazard for
public health. What is worst, we do not have identification
of the conditions and parameters of RF EMF at which the
exposure of the population to these microwaves became
chronic. The population is exposed to this radiation with
no knowledge for the exposure, nor for the parameters
of received EME. I believe that it is correct to say that the
international system for control and regulation had failed.
In order to get license, the manufacturers need to fulfill
some technical guidelines which are far away from the
requirements of regulators for medical devices, which are
applied for a short period of time. Even if some research
on health consequences is done, it happened far after the
technology is in use for years. In most cases such studies are
focused to prove that at these parameters thermal effects
cannot occur. If so, regulator said, there is no problem for
users, nor for the population. One may read publication
for the effects of new mobile technology which in best
case scenario include control group (which do not use
this specific device). The question is — if this a real control.
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What the investigator knows about the radiation volunteer
received prior to the study or even during the study from
surrounding source of EMF?

Let me point that for 30 years of development of
mobile technology situation changes dramatically. Today
smartphones are portable, powerful computers which are
“on” immediately after the battery is installed. The unit is
“on” 24/7 receiving and emitting information, data, etc.
While wireless technology has developed from generation
to generation, today, the situation is different - the problem
is not to upgrade — any new generation is basically new
technology. It is even more true especially for 5G which
is a step deep in the millimeter range of electromagnetic
spectrum. For this new frequency range, the proper
distribution of the signal requires a large number of antenna
elements. At the moment I am writing even the technical
standards for 5G are not yet available. As result, the society
is jumping in new technology which will place the entire
biosphere and civilization to new levels of electromagnetic
pollution which are not defined, for which has no standard
and methods of control.

Like entire development of wireless communication
the industry is pushing to first develop mobile devices and
networks and further developed the standards [20]. We had
been on this avenue for about a quarter of century. Didn't
we learn something? Consequently, “smart operators
and providers are learning all they can about 5G now to
understand how they will need to evolve their backhaul
strategy to create more effective and financially viable
business models™

The industry is pushing for development of
controversial legislation to expedite the distribution of
this new technology. The local governments and private
citizens will face situation when they cannot oppose the
dense installations of antennas (at every 20 houses in urban
area). Since the distribution of millimeter waves is blocked
by buildings and even walls, it may happened that at any
school or office building several transmitter will need to be
placed in each floor of the building.

The FCC (Federal Communication Commission in
USA) in 1996 introduced a limit for thermal effects from
EMF of 1.5 to 100 GHz to be 1 mW/cm? for 30 min use.
This limit was set 20 years ago and is related only to thermal
effects. The engineering community up today continue
claiming that nonthermal effects of EMF do not exist. This
statement is absolutely incorrect and negate hundreds of
publications reporting nonthermal effects of EMF. I would
emphasize here that most of reports of effects of millimeter
waves have reported short term exposure while practically
there is no information about long term exposure. Even the
short exposure to millimeter waves was reported to cause
significant non-thermal effects [21].

Thermal vs. nonthermal effects

It is a very important in electromagnetic biology,
medicine and public health to clarify this contradiction.
First of all, it should be clear that in the classical
thermodynamics exist a dogma “When get flow of
energy, you will have heating”. This is correct, but only



MennimHcKast pagyuorIoryis 1 pafialionHas 6esomacHocTb. 2018. Tom 63. Ne 4

Henonnsupyromee usnydenne

for homogeneous structures and media. Even the school
boys know that biological systems and even organs are
serious inhomogenous structures. Here both biological
and dielectric properties are different. How EMF heating
occurs within complex biological structures? Therefore,
absorbance of RF EMF will be different in different tissues,
as well as the potential for temperature generation is
different. The proponent of thermal approach never discuss
the potential of flow of heat, especially in presence of blood
and lymph circulation. And, in addition, what happens
at the interface between tissues with different dielectric
properties? What is the cascade of events, the alterations
in the signal transduction and in the enzyme reaction rate?

I am physicist, but I know that for any biological or
metabolic activity, the energy is needed. Why I should
accept that in elementary biochemical processes, such as
transport of ions through membrane or blood flow energy
is needed, but heating (or more precisely overheating)
had never been observed? Why we need to accept that the
chemical factors can modulate biological activity without
heating, but forbid this for physical factors?

The reported occurrence of hot spots in which
temperature increase is significantly higher than in
a neighboring cell cannot be explain by equilibrium
thermodynamics. At the same time, nobody is capable to
estimate the SAR alteration inside the human brain that
results from RF EMF exposure and modulation. Here,
one should introduce non-equilibrium thermodynamics
in order to search for mechanisms of action, instead of
classical, heat based, thermodynamics.

In addition, in order to understand the biological
consequence of RF exposure, one must know whether the
effect is cumulative, whether compensatory responses are
present, and if or when homeostasis will break down.

On the other hand, there is a whole series of biologically
important modifications that appear under weak static
or alternating EMF action that could be explained only
from the view point of non-thermal mechanisms. The
spectrum includes changes at various levels: alterations in
membrane structure and function, changes in a number of
subcellular structures as proteins and nucleic acids, protein
phosphorylation, cell proliferation, free radical formation,
ATP synthesis, etc. [22-24].

Resonance mechanisms, frequency and intensity
windows, as well as reports of modulated fields producing
stronger or different effects than continuous-wave fields,
and the presence of effects that occur at very low intensity
could be indications of nonthermal effects and cannot be at
all explained by SAR or thermal effects.

It is hard to understand why the papers on thermal
mechanisms of high frequency EMF do not consider
a set of parameters already pointed as important EMF
characteristics [19, 25] such as vector, gradient, component,
modulation, etc. but emphasize only on the SAR values.

In February 2018 the results of the US National
Toxicology Program Carcinogenesis Studies of Cell Phone
Radiofrequency Radiation confirmed increased cancer
risk in rats and mice. In the cases of confirmed low-level
microwave radiation effects, a mechanism other than tissue

heating should be involved. There is the justified demand
for the clarification of the non-thermal mechanisms of the
low-level microwave radiation effects. The most important
result should be considered occurrence of gliomas in
the exposed animals. Such effects had been reported in
the number of epidemiological studies, but this is direct
report obtained in the laboratory. Further studies need to
be performed in order to determine if the effect is direct
or indirect via affecting the mechanisms other than direct
RF influence. I should point that one way or another, the
fact that appearance of glioma in presence of RF radiation
is direct confirmation of the hazard of RF EMF to initiate
cancer, as it was said in 2011 by IARC As secondary effects
of the NTP study were reported decline in body weight and
benign tumors which might be regarded as alteration of
the normal metabolism in exposed animals. In addition,
an increased levels of damaged DNA could be interpreted
as the effect of radiofrequency field on normal repair
mechanisms. For me, very important is the observation that
in some exposure conditions the animal’ body temperature
is slightly elevated (but less than thermal limit of 1 °C).

To continue our considerations, I would point that we
had problems even with definitions of biological effects,
health effects and health hazard. By misusing the terms, the
scientific community has created havocs in discriminating
what is a biological effect, what is a health effect and what
is a hazardous effect. Unfortunately, this was further
transferred in the language and terminology of the policy,
standard and regulation bodies.

At the same time, the WHO policy is that “not every
biological effect is a health effect” This is not a correct
definition. Obviously, by saying “health effect” WHO is
considering the adverse effects in the sense of diseases,
pathologies and injuries. The correct WHO statement
should be “Not every biological effect initiated by EMF
is a health hazard” There is at least one reason for such
statement: world-wide development of bioelectromagnetic
medicine clearly indicates that properly chosen EMF/MF/
EF and electric current may be beneficial in treatment of
various diseases and injuries, even when all other known
medical treatment dramatically failed [6, 7, 14].

There are several international (ICNIRP, ICES) and
American (IEEE, ANSI) committees which more or less
attempt to direct the world standards. However, even the
simple fact of existence of several committees indicates the
existence of a problem. It should be only one recognized
and largely accepted standard institution which should
substitute various national and international standards.
Following thisidea in thelate 1990’s WHO initiated a project
involving different laboratories, standard organization
and countries called “EMF Project of Harmonization of
Standards”. Basically, nobody opposes such action, but
everybody wants his standard to be in use. This, however, is
the smallest problem.

The big problem is: Which standard, based on SAR
which is the USA approach, or based on biological response,
as many scientists from Eastern Europe and former Soviet
Union requested. This is a problem with several faces: East
vs. West; Biophysics vs. Engineering; Thermal vs. Non-
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Thermal. What is curious, all three basically reflect to the
last. Why is so?

Eastern standards are based upon biophysics (biological
response) which assumes non-thermal mechanism(s). In
contrast to the ICNIRP, the Russian safety standards for
example, which are based on non-thermal effects, do not
use SAR values but instead limit the duration of exposure
and power flux density [26]. Western standards are
based on engineering/computation and assume thermal
mechanisms only.

As pointed out earlier, heat based mechanisms exclude
possibility for occurrence of non-thermal effects. In a
document adopted by the International committee of
electromagnetic safety (ICES) cited by Cho and D’Andrea
[27] “Nonthermal RF biological effects have not been
established and none of the reported nonthermal effects
are proven adverse to health. Thermal effect is the only
established adverse effect”

It is interesting to know that the value of 100 W/m? (10
mW/cm?) was proposed by the late Herman Schwan in his
letter to US Navy in 1953 as a safe limit for human exposure
to microwave energy, based on calculations [28].

Let me remind also the early statement of Becker [28]
that “Based solely on calculations, the magic figure of 10
milliWatts per square centimetre was adopted by the air
force as the standard for safe exposure. Subsequently the
thermal effects concept has dominated policy decisions to
the complete exclusion of nonthermal effects. While the 10
mW/cm? standard was limited to microwave frequencies,
the thermal concept was extended to all other parts of the
electromagnetic spectrum. This view led to the policy of
denying any nonthermal effects from any electromagnetic
usage, whether military or civilian”

The majority of the international and national
guidelines for the exposure limits of health protection
are still based on the recommendations of ICNIRP and
take into account only thermal effects resulting in tissue
heating (ICNIRP 1998). On the other hand, many studies
in humans and animals have reported the biological and
physiological effects of microwave radiation at the levels
of exposure below the thermal limits. As Belyaev [10]
pointed “At chronic conditions exposure to mobile phone
may reproduce a number of real signals even during the
same exposure session and thus provide a better possibility
to assess detrimental effects from mobile telephony than
experiments with fixed frequencies/frequency bands/
modulations, which evaluate only minor part of real
signals”.

The ICNIRP guidelines for high frequency EMF
(covering 100 kHz - 300 GHz) was established in 1998 -
just at the time of the start of development of mobile
communications. Since at this time research on GHz
frequency region had began. The question arises — what
are scientific bases for such standards. Moreover, in 2014
ICNIRP announced that a revision of the guidelines will
be made, and just on December 7, 2017 the deadline was
extended to the middle of 2018. Four years for revision of
guidelines? It is not surprising that in the same note ICNIRP
declares that “..the 1998 guidelines remains protective...”
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and “..still provide protection against all known health
effects of high frequency radiation.... What will happened
with 4G and 5G technologies that industry aggressively
distributes if the ICNIRP comes with a revision and being
pronounced as hazardous? Will the standardization bodies
follow the industry rules?

It is strange that on November 27, 2017 EMF-portal
announced that “due to the lack of financial resourced the
site have to suspend import of any new radio-frequency
and mobile phone-related articles as of now. The portal
will continue to import other EMF papers”. For me, there is
something suspicious here.

Being well-funded and responding to the interest
of influential political, military and business circle, the
supporters of thermal mechanisms of action prevail so far.
For how long?

Let me make a step back and remind what late Ross
Adey (2004) wrote in his last published when he was
still alive paper: “Current equilibrium thermodynamics
models fail to explain an impressive spectrum of observed
bioeffects at non-thermal exposure levels. Much of this
signaling within and between cells may be mediated by free
radicals of the oxygen and nitrogen species”. Cell signaling,
signal transduction cascade and conformational changes
are events and processes that may be explained only by the
non-equilibrium thermodynamics. Even repeating myself,
I would like to point on the importance of non-equilibrium
thermodynamics in evaluation benefit and hazard of RF
EME

Mobile communications and public health

Here I want to make clear that the potential hazard
of the mobile communication is related more to the
nonthermal effects of this physical factor (RF EMEF),
unknown to mankind until half a century ago. The cellular
telephone delivers a power density of RF radiation that
is 2 billion times greater than occurs naturally in the
environment. The absorbed energy potentially could
cause dangerous and damaging biological effects within
human brain. Biological effects initiated by non-ionizing
radiation could be achieved via conformational changes
of important biological molecules (proteins, nucleic acids)
and structures (as biological membranes) directly or via
signal transduction pathways.

Let me remind several old, already forgotten studies.
One of the first papers on the absorption of electromagnetic
energy was published by Schwan and Piersol [29], in which
the absorption was connected to the tissue composition.
It is important to note once again that the composition
of living tissues is a very complex and varies from organ
to organ, from person to person. From biophysics point
of view, the energy absorption also depends on the depth
of penetration for the specific frequency range (for 825-
845 MHz the penetration depth into brain tissue is from
2 to 3.8 cm) [5].

Forty five years ago, Michaelson [30] wrote “It should
be understood that a cumulative effect is the accumulation
of damages resulting from repeated exposures each of
which is individually capable of producing some small
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degree of damage”. In other words, the repeated irritation
of a particular biological area, such as a small region of the
brain, can lead to irreparable damage.

If a “hot spots” was formed, a rapid energy absorption
will have maximum destructive effect because, as shown
by Lin [31], very little of the absorbed heat will have an
opportunity to dissipate: “Because, microwave absorption
occurs in a very short time, there will be little chance for
heat conduction to take place”

Back to today situation. The EMF effects on human
tissues and human brain specifically, are strongly related
to the tissue dielectric properties. However, these dielectric
properties are basically not well known for human brain,
and especially for children brain. To better understand the
problem with the hazard of RF EMF for human brain will
be useful to consider the structure of the human head. It
is known that human head is a complex structure of many
different tissue types. Each of the tissues — skin, bone,
cerebrospinal fluid, fat, brain, dura absorbs and reflects
RF energy in its own way. In addition, the human head
is far from having uniform shape, volume, and structure.
Therefore, the RF EMF interact with human head in a non-
uniform way depending on the specific location of the
brain areas/volumes.

Some of the interior “hot spots” in the brain are related
to the radius of curvature of the human head. First, one
should recognize that human head is far from the ideal
spherical shape that is used in the modeling. It is easy to
assume that the radius of the curvature is different for
baby, little child, teenager, or adult individual. The energy
absorption within the brain tissue was found to be about
twenty times greater than in the skull and subcutaneous fat.

At these “hot spots” the heating is rapid and the cooling
is slow. The inability of biological tissue to get rid of excess
heat quickly and efficiently may be mechanism leading to
destructive exposure. If “hot spots” occur at microscopic
regions within the brain, where there are no thermal or
sensory receptors, there is no reason to expect that the body
will attempt to compensate for the overheating. In addition,
the human brain simply does not have the capacity to
prevent the damage.

Let consider the structure of the heads of children
and smaller adults. The curved area behind and above
the ears is more severe, and the total width of the head is
correspondingly reduced. Since “hot spots” absorption is a
function of head curvature, children and some adults are
more susceptible to this type of “hot spots” formation. Long
before the introduction of cellular telephones, scientists
obtained data indicating that children absorb approximately
50 percent more radiation within their heads than adults
[32]. Lin in 1977 placed the increased absorption effect
into a better perspective when he reported that “hot
spots” energy absorption can be as much as ten times
higher at certain areas within the brain. From experiments
performed using models of the human head, he reported
energy absorptions in the center of the head that were even
higher than absorption levels near the surface [33]. Thisis a
prime example of “hot spots” energy deposition.

The presence of nonuniform energy absorption that
treated the new type of “hot spots” was initially characterized
by Schwan in 1972. He suggested that as head diameter is
smaller, the energy absorbing “hot spots” become more
pronounced. The research found that for heads significantly
smaller than that of a mature man, the “hot spots” effects
increase and so does the amount of energy that is absorbed
into the interior of the brain. Clearly, this indicates an
increased risk of “hot spots” absorption within the brains
of women and children, with small children being at
maximum risk a “hot spots” absorption within their brains.
It had been also reported by Schwan that maximum “hot
spots” energy absorption occurs in the frequency region
around the cellular telephone frequencies [34, 35]. There
were no cellular telephones on the market at that time.

It was reported that “for human brain exposed to
918 MHz power, the absorption at a depth 2.3 times the
depth of penetration (depth of penetration = 3.2 c¢cm) is
twice the absorption at the surface. This corresponds to a
factor greater than 200 times that expected”. This means
that at a depth within the human brain of about 7 c¢m,
“hot spots” have energy absorption 200 times greater than
would be the case if no “hot spots” existed.

Interestingly enough, the Parliamentary Assembly,
Council of Europe, in its Resolution 1815 from 2011
recommends to “reconsider the scientific basis for the
present electromagnetic fields exposure standards set by the
ICNIRP, which have serious limitations and apply “as low
as reasonably achievable” (ALARA) principles, covering
both thermal effects and not thermal or biological effects of
electromagnetic emissions or radiation” [36].

Last summer more than 180 prominent scientists
from Europe, North America and Asia send an appeal
to European Parliament to forbid distribution of 5G
technology on the territory of European Union at least
until strict evaluation of the potential hazard of millimeter
waves technology is made.

The end of 2017 and the first months of 2018
demonstrated the aggressive development of 5G
technology. Jiang et al (2018) wrote in Microwave Journal
that the information and communication industry is facing
great change due to the rapid development of applications
leading in explosive growth in data traffic [37]. The 5G
technology roadmap consists of two parts& anew air
interface and evolution of 4G air interface [38]. In a long,
well written paper are described all avenues of development
and manufacturing all aspects, achievement and planning
for the 5G technology. No world about the potential impact
on human health.

Protect children

It is important that not only the public health
community, but every citizen of this planet recognize that
for the first time during the whole period of civilization,
the massive electromagnetic radiation reaches our
future - children. Children and adolescents are exposed
for long hours every day to conditions which makes the
potential risk to the health of children very high [39, 40].
At the 2001 WHO meeting on harmonization of standards,
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I made a statement that allowing little children to use the
cell phones is a crime against humanity [41]. I believe that
it is still valid statement.

In most cases the publications on the RF EMF hazard
for children are based on epidemiological data collected
by some surveys and quite frequently without having
direct contact with children or their parents. Therefore,
this approach brings the issues to statistics, not to science.
Obviously, epidemiological studies basically do not relate
to biology, to the process of occurrence of one or another
modification of the living tissue.

On the other hand, the situation is complicated by
the attempt to model children head based on adult heads.
There are several models scaling adult models down to
children heads which appears to be wrong. This approach
does not account geometrical differences, and what is more
important, the anatomical and physiological differences
between adult brain and developing brain of a child. Nikita
and Kiourri (2011) published barograms that express 37 %
difference in local SAR for adult and child brain. If the
data really present SAR for brain of adult and child - in
accordance of the engineering approach, these values
should be similar. If not — as the case is — it means that the
scaling exercises should be forgotten and forbidden [42].

However, the same authors stated that “in the case of
canonical models, the child model is perfectly proportional
to an adult model” This is possible only in theoretical
(more likely mathematical) modeling when no one take
care about the specifics of geometry, composition, and
development of children head and brain. It is even written
that Koulouridis and Nikita (2004) obtained children
model through uniform deformation of spherical adult
head models [43]. I should remind the authors that neither
adult head is spherical, nor the brain composition of adult
and children is homogeneous.

Several publications on cell phone dosimetry in
children reported higher SAR for children brain which is
correctly attributed to geometrical difference in the head
of children and adults [44, 45]. Scientists working in the
dosimetry areas proposed different explanations for the fact
that different laboratories concluded that SAR in children
brain is higher, smaller or equal to the SAR in adult brain.

It is well accepted that human head is composed by six
layers: skin, subcutaneous fat, skull, dura, cerebrospinal
fluid, and brain tissue. A total thickness of the five layers
that surround the brain is assumed as 1.10 cm. However, we
must keep in mind that the layers could vary significantly
from one human head to another. What is more important,
the proportion of these layers changes during the
child aging. As the models become more complex and
increasingly representative of an actual human head, the
findings continue to indicate that the energy absorption is
much higher than previously thought.

The range of sizes includes almost all human heads. It
is clear that what was first observed as a danger to those
with smaller cranial structure, and most notably including
children, has been extended by additional studies to include
nearly all humans. Of course, the most dramatic “hot spots”
peaks are within the smaller heads.
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It would be plausible to point the Russian experience
in studying the hazard of the RF EMF for children and
the legislation on this direction. In 2001 the Russian
National Committee for Protection from Non-Ionizing
Radiation recommended that children under age of 18
as well as pregnant women will not use mobile phones.
These recommendations further had been incorporated in
the Hygienic Norms for EMF of mobile communications
(SanPin 2.1.8/2.2.4.1190-03, valid from 2003). In 2004
Grigoriev suggested that precautionary principle must be
applied for evaluation of hazard for children. Beginning
2006 a number of studies of RF EMF effects on children
have been conducted in Russia. These longitudinal studies
of effects of microwave radiation were oriented mainly
to evaluation of the cognitive functions of different age
children by using a complex of psychophysiological tests.
It has been detected an increase in the time of the reaction
to light or sound signals, disturbances in the phonematic
association, decrease of the work ability, faster occurrence
of fatigue, increase of time for completion the task with
simultaneous decrease of accuracy [40, 46].

Since the industry and unfortunately, the scientific
community, do not have appropriate care for the health
of children, the responsibility is on parents. Look what
happened: Children in kindergarten or primary school are
considering mobile phone as a nice toy and play hours and
hours with it. At that age their body and more important
their brain is not yet developed. Who may be so brave
to claim that the use of mobile phone at that age is not
dangerous? Who may predict what would happen with
these “users” 20-30-50 years later?

As WHO postulated, we should know that children
are more sensitive to all factors of the environment than
the adults: “Children differ from adults. Children are
uniquely vulnerable when they grow and develop, they
have “windows of susceptibility”: periods when their
organs and systems, perhaps especially sensitive to certain
environmental factors” [47]. Therefore, it should not
be doubt that developing brain is exposed to increasing
irradiation during the formation of higher nervous activity.
The society, in general, and scientists, in particular, should
not forget this.

One thing that wonders me when I listen or read
the epidemiologists papers on children exposure to RF
radiation is that the authors do not recognized that the
cancer does not occur overnight and that there is slow
accumulation of damages that after certain time may turn
in dangerous direction.

It is disturbing to read “These studies have not
provided any sign that RF EMF emitted by cellular phones
increases the chance for carcinogenesis” [42]. I certainly
do not think that this statement is correct. With the risk
to be confronted from epidemiologists, I definitely disagree
with their statement “there is no conclusive and consistent
evidence that nonionizing radiation emitted by cell phone
is associated with cancer risk® [48]. It is remarkable
that this paper was published after IARC defined RF as
“possible cancerogenic for humans” In another paper [16]
discussed the fact that the long-delayed publication of
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the INTERPHONE data resulted in the strange situation:
two groups of participants in this project published two
papers that basically contradict each other. This is another
confirmation that the conclusion of epidemiological
studies should not be accepted as absolute, especially
that in most cases the studies are funded by the industry.
The epidemiological community surprised by the IARC
classification of the RF microwave as possible cancerogene.
Interestingly enough, number of studies had pointed
out that electromagnetic energy in the 900 MHz region
may be more harmful because of its greater penetrating
capability compared to 2,450 MHz, therefore more energy
in the 900 MHz frequency range is deposited deeply within
biological tissue. In 1977 Lin concluded that 918 MHz
energy constitutes a greater health hazard to the human
brain than does 2,450 MHz energy for a similar incident
power density [31].

Let me remind that studies of diathermy applications
consistently show that electromagnetic energy at
frequencies near and below 900 MHz is best suited for deep
penetration into brain tissue. The depth of penetration is
noticeably greater at this frequency range, which includes
the cellular phone frequencies as compared with higher
frequencies. What is also important is the proven fact
that deep tissue heating is obtained without detecting
significant heating in the surface tissues High absorption
in inner tissue such as the brain occurs while fat and bone
absorption is many times less.

The manufacturers of diathermy devices are obliged
to indicate the maximum safe distances and directions
that must be maintained by therapists. Of course, if there
must be defined some safe distance to be maintained from
devices emitting 5.0 mW/cm?, then certainly we might
expect some safe distance to be kept from devices emitting
higher levels of RF radiation - portable cellular telephones.
This should be especially true when suggesting the spacing
between the portable device and human head, respectively,
to the human brain.

Since the human brain has little, if any, sensory
capability, damage or trauma occurring internally will not
be felt until the heating is severe and already cause some
damaging effects. The threshold for irreversible skin damage
is about 45 °C which is also the temperature at which pain is
felt. So, by the time a person, exposed to RF radiation, feels
pain at the skin that skin is irreversibly damaged, as is the
deeper tissue beneath the skin. Similarly, internal heating
of brain tissue would not be sensed as a burning sensation.
Likely, there would be no sensation at all. Interest in the
ability to “sense” the presence of high levels of RF radiation
motivated researchers to determine threshold levels for
detecting heat sensations due to radiation exposure [49].

Considering the lack of sensory detectors in the brain,
we can expect that no warning of brain tissue destruction
would be provided to a cellular telephone user until the
damage was so extensive that the scalp, which absorbs very
little energy, sensed heating. One of the problems that need
to be stressed is that the brain did not absorb the energy
uniformly.

The Future

As it was shown, the XXI century exponentially
increases the use of electromagnetic polluters in sense of
exposing the mankind and entire biosphere to various
electromagnetic fields. No control, no interest from the side
of WHO and public health offices. At this moment nobody
knows what potential effects of these polluters are. Even the
IARC classification that the microwaves used in cellular
communications are potentially hazardous addresses only
one small fraction of the entire spectrum. If the public
health system abandons this field, the industry is here.
With more and more items.

Just two examples from recent development. The
“smart meters” became installed in each house with
the purpose to provide minute by minute information
about the use of electricity by various home utilities and
electronics. Effectively, industry installs small radiostations
in each house. What will happen with inhabitants of the
house - industry does not care. What will happen with
biosphere as result of billions of transmitters — nobody care.

Google lounged “smart glasses” in May 2014. The
owners of this quite expensive toy will be able to use Field
Trip instructor, translator Word Lens, Google Now, Google
maps. The owner will be able to participate in conversation
and even conference calls, to make videos, etc.

A problem that is not new, but escaped from the
horizon of scientists and public health experts: electrical
vehicles. These type of cars needs electrical power to charge
the high capacity batteries as well as this battery will be a
driving force for the vehicle. Did somebody analyzed the
electromagnetic fields inside the vehicle?

Something even more troublesome: it was reported that
now are already developed “magnetic bacteria” that could
be incorporated in probiotic bacteria and be used as a tool
for diagnostics and therapy of diseases of internal organs.

It is time now to ring the bell. This probably will not
be enough. Scientific and medical communities must stand
opposing uncontrolled introduction of toys and tools that
utilize electromagnetic fields.
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ONeKTpOMATHMTHEIE O/A B GMocepe: mpenMyIIecTBa ¥ ONIACHOCTD

M. Mapxos (CIITA)

O606111eHa POJTb 57IEKTPOMATrHUTHBIX ITOJIEN B IPOUCXOXK/ICHUY U 9BOTIOLUY XKVM3HU Ha 3eMJIe, a TAKXKe PACCMOTPEHbI OITaCHOCTD
U TI071b3a 9/1eKTPOMAarHuTHbIX noseii (OMII). IlombITKa 1MOKasarh, YTO CETONHS YeNOBEYeCTBO U BCs Omocdepa mopBepraroTcs
17106a/IbHOMY 9KCIIEPUMEHTY, IPOBOAMMOMY 6€3 IpOrpaMMbl ¥ MOHMTOPUHTIA. Bblo okasaHo, 4ro DMII ABJIAIOTCA MONE3HBIMU
I JIeYeHNU A pasINYHbIX 3a60meBaHmit. OfHaKO pa3BUTIE ITepeOBbIX KOMMYHMKAIIVIOHHBIX TEXHOIOTMII 13 TOIa B TOJ] yBE/INYBAET
OIIACHOCTB 151 6Guocdepsl U YenoBedecTBa. B crarbe 06CyXIAI0TCS IPOTUBOPEUNS MEXY YIEHBIMI U MHXKeHEPaMI-TeXHOTIOTaMI
110 3¢ dexTaM TepMUYECKUX WM HeTeIIoBbIX BosaericTeuilt IMIL. B xonue BToporo gecstunetns XXI B. B CeBepHoit Ameprke
u EBpore BBo#ATCA 60ojee arpeccuBHbIE MOOM/IbHbIE KOMMYHMKAINM, Takue Kak 4G n ocobenHo 5G, 6e3 KaKoil-m1b0 MOIBITKY
OLIEHNUTb ONACHOCTD /IS LMBWIN3ALNI. AHAIM3UPYIOTCS KOHKPETHbIE IIPOO/IeMbl CO 3T0POBbEM JAeTell, II0Ib30BaTeNIeil COTOBOII
CBA3DIO.

IpeBune memuku B Kurae, Anonun n EBpone mpuMeHsAIN NpupoOfHble MarHUTHBIE MaTepUasibl [JIA JIeYEHUA pasIMIHbIX
3abonesaunii. [Tocie Bropoit MypoBoit BOiIHbI MAaTHUTOTepaIisl ObICTPO pa3BuBaach B SInoHmy, a 3aTeM B PyMbIHNy 11 B ObIBlIIEM
Coserckom Corose. MarHuToTepanus uMeeT JOryio uctopuio B Espore. B 1960-1985 rT. B OO/NbIIMHCTBE €BPOIENCKUX CTPaH
ObUIM CO3JaHBI MaTHUTOTEpaNeBTUYeCKUe CUCTEeMbL. IIepBbIM KIMHMYECKMM IpUMEHeHMEeM 3JIeKTPOMArHUTHOM CTUMYIIALUN B
CIIIA 6bi10 B 1974 1. [2]. IlepBast kHura mo maruurorepanuy, Hamucanuass H. TogoposbiM, 6bi1a omy6nmkoBana B bonarapun B
1982 r. Bropas nonosuna XX B. 3HaMEHYET 3HAUUTENbHBIN POCT KIMHUYECKOTO puMeHenus OMII. ABTOp HalOMMHAET, YTO B 3TOT
HIepMOJL CepbesHbIT BKIaJ ObUI C/le/laH COBETCKOI HayKoit. I104Ty KaX/iblil rof] IPOBOAMINCD IO MEHbIIIel Mepe /iBe BCeCOI03HbIe
KoH(epeHy. HekoTopble M3 HUX IPYUBJIEKa/IN YYCHDIX 113 eBPOIIEIICKUX CTPaH. BN OpraHn3oBaHbI 1 HEKOTOPbIE MEXXYHAPOTHbIE
npoekTsl. B Teuenne mourn 10 ner B CCCP aktnuBHO (yHKIMOHMpoBana HanmoHampHass KOMMUCCHA 10 MAarHUTOOMONOTUM U
MarHUTOTEPAINH C L[eIbI0 CTUMY/IUPOBAHNUS PAa3BUTHA 9TUX ABYX obmacteir. B 1989 r. Bo BpeMs IIepBOro COBETCKO-OOITapcKoro
cumnosuyMa B borrapynm 6b11a cosfjana Accoranysi MarHUTOJIOT VM.

B mocnenHee fecATuieTiie MCCTIENOBaHNA ObUIM COCPELOTOYEHDI, IABHBIM 00pasoM, Ha M3YYEHMM OIACHOCTEN COTOBOII
teneoHHOI cBA3K. BO3 nprsHamo BaKHOCTb 3TON Ipo6IeMbl, ObUI co3fiaH MexxmyHapomHblil mpoekT OMII, I/1aBHOI Le/bIo KO-
TOPOrO OBLIO COITIACOBAHIE CTAHAAPTOB LS M3TydeHus: u BosgerictBust OMIL. B Tedenne nocmefuux AByx gecarunernit BO3 op-
TaHN30BaJIa CEPUI0 MEXX/IYHAPOJHBIX COBELIAHMII B PA3HbIX TOUKAX MMpa C I[eIbI0 COINIACOBAHMsA CTaHAAPTOB. K coxanenuo, aTa
[esITe/IbHOCTD He 3aKOHUYN/IACh OIIPefie/IeHHBIMY PeKOMEHAALIMI. MeXayHapOogHOe areHTCTBO Mo uccnegoBannio paka (IARC) mpu-
3Has10, 4T0 IMII coTOBBIX Tene)OHOB 06/1a/JAI0T BO3MOXKHBIM KaHIlepOreHHbIM fieiicTByeM (Kareropus 2B). CyuiectByer 60ombiiioe
KO/IMYECTBO Pe3y/IbTaToB (yH/[AMEHTa/IbHBIX VICCIEOBAHNMIT M KIMHNYECKNX H0Ka3aTe/bCTB TOro, 4To IMII, n3menstomumecs: Bo
BpEMEH, MOT'YT MOJIy/IMPOBATh MO/IEKY/IAPHYIO, KJIETOUHYIO i TKaHeBYIo (yHKIym. Kackaj curHalIbHOI TPaHCAYKLIMY IIO3BOJLAET
6uonornyeckn pearnposarb Ha BodfieiicTBue OMII IpOCTBIM CTPYKTYpaM, TAKUM KaK K/IeTOYHasA MeMOpaHa Wi creluduyeckne
6erkit, KOH(GOPMALVOHHbIE M3MEeHEHNs I/ WM [iepepaciperienieHe 3apsoB. B pabote pycckoro yuenoro V. BensieBa noguepkHyTo,
YTO 6MO/IOrMYeCKIe CHCTEMBI AB/IAIOTCSA He TOIbKO HE/IMHEITHbIMM, HO ¥ HepaBHOBECHBIMM cucTeMamu [10].

XXI B. oTMe4eH 9KCIOHEHIIMAIBbHO PACTYIIVM Pa3BUTIEM TEXHOJIOTUIl OecrpoBOfHOI cBA3K. K HeIpephIBHOMY JieiiCTBUIO
CTIOXKHBIX 1 HEM3BECTHBIX (10 ICTOYHUKAM, aMIUIMTYAAM, 4aCTOTaM) 9/IeKTPOMAarHUTHBIX IIOJIeli IoABepraeTcs nonHas 6uocdepa
U KQXX/IBIII OPTaHU3M, KUBYILIMIT HA 9101 IiaHeTe [9]. VisBecTHO, 4TO coTOBBI Tenedon (CT) obecrednBaeT BEICOKYIO IVIOTHOCTD
MOIIHOCTH pafuodacToTHoro (PY) manydenns, 4To NpUMepHO B 2 MWUIMApfa pas Gosbllle, YeM aHAJOTMYHbIE IO/, KOTOPbIE
€CTeCTBEHHBIM 00pa3oM BO3HMKAIOT B OKpy»XKaloljeil cpefe. BO/mblas 4acTb SHEpruy M3/Iy4aeTcsi HEMOCPENCTBEHHO B MO3T
nonbsosatena CT.

OnacHOCTb BBICOKOYACTOTHBIX 3/IEKTPOMATHUTHBIX IOJIEil, MCIOIb3yeMbIX B KOMMYHMKanusax XXI B., yacto obo3HadaeT-
Cs1 KaK «IIPOTMBOPEUNBAsi», ¥ 9TO aOCOMIOTHO HEBEPHO. ITO He CIIOPHBIN BOIPOC, 3TO KOHGIMKT MHTEPECOB MTPOMBIIUIEHHOCTH
C OJJHOII CTOPOHBI, 11 YeJIOBEYECTBA U OKPY)KAIOLIell Cpefibl — C APYroil. ABTOp CUMTAET, 4YTO 0c000e BHMMAHIE CIefyeT yAeNUTh
MOTEHIMATPHOMY YIepOy, KoTopsit obmectBo XXI B. HAHOCUT fleTAM. DTO peajuyl Hallell >KUSHU, M Telepb HEBO3MOXHO
3aIIUTHUTD JeTell OT «KOKTell/Iel» 97leKTPOMAarHUTHBIX U3Ty4eHnit. [leTu — caMas arpecCMBHaA 9acTh ITOIb30BaTeel 6eCIpoBOIHBIX
YCTPOJCTB — UIPYLIEK, IUIAHIIETOB, cMapTdOHOB [16]. VI uTo camoe Xysliee, UX TeIO M MO3L CTA/IM IOfBEPXKEHDI BO3JCICTBUIO
paanodacToTHbIX DMII MOYTH C MOMEHTA MX POXKIEHN, 1 B OOIBIINHCTBE CIyYaeB feTU HAYMHAIOT UCIIONb30BATh KOMIIBIOTEPHbIE
UTPYIIKHA y>Ke B BO3pacTe OT OFHOro rofa. BospeitcTBue OMII PY Ha HOBOpOXKIEHHBIX Oy/ieT 60yIee MPpOJO/DKUTETbHBIM U CUIIbHBIM,
4YeM BO3JIEVICTBYIE Ha POJUTENIEN.

K coxazneHuio, peryImpylolye opraHbl COCTOAT TOMbKO M3 MHXKEHEPOB, IOPMCTOB, [EIOBBIX /IOfeil. DKCIEePThl B 001acTn
3[JpaBOOXPAaHEHNsA OTCYTCTBYIOT. PykoBopuTenm oTpaciy, MH)KEHePhl M CIELMANNCThl MO JO3MMETPUM IOCTOSHHO MCKaXKaloT
BOIIPOCHI, CBSI3aHHbIE C IOTeHIManbHOM omacHocTbio usmydeHus CT. Vnxenepubie xomutersl ICNIRP n IEEE mpopomxaioT
BBOZIUTD B 3a0/Iy)/eHNe Hay4dHble ¥ MEIMIMHCKUE COOOILIeCTBa, a TAKKe IIMPOKYI0 OOLIECTBEHHOCTb B TOM, YTO eIMHCTBEHHO
3HauMMble 3 PexTr IMII ABIAIOTCA TOMBKO TEPMUYECKUMIU.

CriepryeT OTMETHUTD, YTO 6110/I0TMYeCKIie CYICTeMBI IB/IAI0TCS HeTMHETHBIMY crcTeMaMu. MHorye 6uodnandeckie McciefoBaHms
II0Ka3a/y, 4TO B TaOOPATOPHBIX U KIMHIYECKUX YCTIOBUAX NpeobasaloT Hetemobble addektsl [12]. Hetepmudecknit xapakTep
B3anMofeiicTBIA My DMII 1 >xuBbIMM cucTeMaMu 00CYXKAanca B Apyrux mybmmkanusx [10, 14, 18].

ABTOp cumMTaet, 4TO [Be HOBBIE TEXHOIOIMU MOAANbHOCTY 4G 1 5G OTKpBHIBAIOT OOMbIINE OKHA YIS PAcIpOCTPaHEHNs
[IOTEHIIVMA/IBHOI OIIACHOCTI Ha 610Cdepy 1 4eI0BeIeCcTBO.

ITocre 6oree yeM 4eTBEpPTU BeKa MCIoNb3oBaHuA DMII HayuHOe U MeAMIIMHCKOe 00IeCTBO He IOHVMMAET, A0 KaKOil CTeIIeH!
OMII oT MOOMIBHOM CBSI3U IIPEACTAB/LIIOT COOOI Yyrpo3y i HaceleHVs. B XyplueM ciydae, 10 MHEHMIO aBTOPA, OTCYTCTBYeT
upeHTUUKaLMA yorosuit u mapamerpo OMII PY, mpu koTOpbIx 06mydeHne HaceleHMsA STUMM MUKPOBOTHAMM CTaHOBUTCS
xpoHmnyeckuM. HaceneHne mopsepraeTcss 9TOMy M3jTydeHUIo 0e3 Kakux-m60 3HaHMIT 00 aKcmosuumy mwim mapamerpax OMIL
ABTOp CUMTaeT, YTO MEXKJYHApOJIHAsA CHCTeMa KOHTPOJIA U PeryIupoBaHusA NOTepIlesia Heyfady. Bonpoc B TOM, eCTb 1M Temepb
peasbHbIIl KOHTPO/Ib. UTO 1MCCIejoBaTeNb 3HaeT O T0OPOBOIBHOM 00/TydeHN Y, IOTyYeHHOM JI0 MCC/IeJOBAHNS MIIN JIaXKe BO BpeMs
MCCTIeoBaHMsA U3 OKpY>Katollero nctTounnka IMII? HoBble TeXHONOIMM IPUBERY T BCIO O110chepy 1 LMBUIN3ALIUIO K HOBBIM yPOBHAM
97IEKTPOMATHUTHOTO 3arpsI3HEHIsI, KOTOPbIE He OIpefie/ieHbl, /s KOTOPBIX HET CTAH/APTOB U METOROB KOHTPOLA. [I1s TOr0, 4TO6BI
HOHATH OMOJIOrNYecKye HoCnencTBIsA BoaeiicTBust OMIT PY, Heo6XORMMO 3HATD, SIBAETCS U 3P QEKT KYMY/IATUBHBIM, IMEIOTCS
JI KOMIIEHCATOPHbIE OTBETHIL, U €C/IM MU KOIZIa TOMeoCTas OyIeT pa3pyLIaTbCs.
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B crarbe paccmarpuparoTcsa pesynbrarthl Hammonanbroit nporpammbl Tokcukonorun CIIA mo usydeHMIo KaHIeporeHesa
PajoYacTOTHOTO U3TYYeHUA COTOBOI CBA3M, KOTOPbIE MOATBEPAMIN MOBBIIIEHHbIN PUCK PasBUTUA paKa y KpbIC 1 Mbleit (2008).
BaKHeMIINM pe3ylIbTaTOM [BYX/I€THETO 9KCIEPUMEHTa CUUTAETCs MOsIB/ICHNE I/IMOM Y OOTydeHHBIX KMBOTHBIX. 110 MHeHUIO
aBTOPa, (PAKT IOSIB/ICHVSI T/IMOMBI IT0C/Ie XPOHMYeCKOr0o Bo3feiicTBIst OIMII sB/IsseTCs IPAMBIM IOATBEP)XKAeHeM ornacHoCTy OMIIT
PY pgna vaunumposaHus paka.

CymecrByer Heckonbko MexxpyHaponueix (ICNIRP, ICES) n amepukancknx (IEEE, ANSI) komuteToB, KoTOpble Oojee 1
MeHee IIBITAIOTCA pa3paboTaTb MMpPOBbIe CTaHAApTbI AnA BosgmeiicTus OMII PU. B 1990-x rr. BO3 uHunmmposaaa IpoekT
«TapMoHM3anusa crangapTos OIMIID» ¢ yyacTreM OpraHM3aLy 1 yYeHbIX U3 Pa3IMYHBIX CTPaH. [0BOps YC/I0BHO, 60bliras mpobiemMa
3aKJ/II09aeTCs B CIefyomeM: Boctok mporus 3amana. BocTouHble cTaHAapTH OCHOBAHBI Ha 610 u3mKe (6M0/IOTIeCKOl peaKiyn),
KOTOpasi IpeANoaraeT HeTennobol MmexaHusMm. B ormmume or ICNIRP, poccuiickue cTaHfapThl OCHOBAaHBI HAa HETEIIOBBIX
addexrax, a 3amagHble — Ha TEPMUYECKUX MeXaHu3Max. Pykosopsue mpuaunnsl ICNIRP ps BoicokogacToTHOI DMIT PY 661111
ycraHoB/ieHsI B 1988 ., B mepnoy Havama pasBuTs MOOMIbHOI cBsisu. bomee Toro, B 2014 . ICNIRP o6bsiBuia 0 mepecMoTpe
PYKOBOJSIMX IPUHIJUIIOB, B fekabpe 2017 1. cpok 6511 pojieH fo cepennubl 2018 . ABTOp CTaThby YAUBIIEH, 4TO B HOsi6pe 2017 1.
OMII-niopTan 06bABIWI, YTO «U3-3a HEXBATKM (DMHAHCOBBIX PECypPCOB CAilT HO/DKEH IPMOCTAHOBUTH MOTydeHMe TIOOBIX HOBBIX
cTaTelt ¥ JOKyMeHTOB», TeM caMbIM ICNIRP npuocTaHoBuUI CBOIO paboTy.

BakHO, 4YTOOBI KaKABII TPOKAAHVMH IUIAHETH HPU3HAJ, YTO BIIEPBBIE 32 BeCh IEPUOJ LVBIIN3ALVN MACCUBHOE
397IeKTPOMATHUTHOE M3/Ty4eHNe [IelICTBYeT Ha Hallle Oyfyiee — geTeil. [leTu 1 IOAPOCTKY eXefHEBHO MOIBEPralTCsl BO3AEICTBIIO
(akTOpOB, KOTOPBIE ETTAI0T BO3MOYXKHBIM BBICOKMIT PUCK I 300pOBbs feTelt [39, 40]. Ha cosemranuu BO3 B 2001 r., ocBsIIeH-
HOM TapMOHM3ALVY CTAHJAPTOB, ABTOP CTATbM CHeNas 3adB/IeHNe O TOM, YTO IPefOCTaB/IeHe NeTAM pa3pelleHnil Ha UCIIO0Nb30-
BaHIE COTOBBIX Te/Ie(POHOB ABJIACTCS MPECTYIVIEHNEM IPOTHUB YenoBedHOCTH [41]. Mosr pe6GeHKa IOITIONaeT SHEPIMIo B IBa pasa
6orbllle, YeM y B3POCIIOTO MOIb30BaTe/s. B 60/MbLIMHCTBE CTydaeB myOauKanuu mo BosaeiicTeuo OMII Ha geTelt OCHOBaHbBI Ha
SMMAEMIOIOTMYECKIX JAHHBIX, COOPAHHBIX B XOJj¢ HEKOTOPBIX 00C/IEHOBAHNIL, V1 JOBOIBHO 4aCcTO 6€3 IPSIMOro KOHTAKTa C JeTbMMU
nIn X poputensiMu. I109ToMy TaKoI MOAXOf Helb3st Ha3BaTbh HAYYHO 0OOCHOBAHHBIM.

ABTOp CTaTby OT/eTIBHO OCTAHOBMJICA HA POCCUIICKOM OIIbITe M3ydeHus onacHocty OMII PY pii: feTeil 1 0 3aKOHOAATENbCTBE
B 9TOM Hanpasnenun. B 2001 r. Poccnitckmit HanyoHaIbHbI KOMUTET 110 3alTe OT HEMOHM3MPYIOIETO U3/TyYeHN PEKOMEHT0BATI,
4TOOBI IeTH B BO3pacTe 0 18 jeT, a TakKe GepeMeHHbIe >KeHIUHbI He MCIIOIb30BaIi MOOU/IbHbIE Tele(OHBL. DTV PeKOMEH/alnu
ObIIM TaKXKe BK/IIOYEHBI B TUTVMeHndecKue HopMbl jia OMIT mobunbHoit cBasu (CanlluH 2.1.8 / 2.2.4.1190-03, neiicTByomiue ¢
2003 1.). B 2004 r. IO.I". [puropbeB MpemIo>KmI IPUMEHATD IPUHLVII IPELOCTOPOXKHOCTH I OLjeHKM onacHocTy OMII mst mereit.
Haunnas ¢ 2006 1., B Poccun nposefiensl MHoroneTHue uccinenoannsa pausnna OMII PY Ha peTeit. OTu fjonrospeMeHHbIe 1C-
crenoBaHysA 3QQPeKTOB MUKPOBOTHOBOTO U3JTydeHMs ObIIM OPMEHTUPOBAHBI B OCHOBHOM Ha OLIEHKY KOTHUTMBHBIX (PYHKIVIT Y
Pa3HOBO3PACTHBIX JeTell C IIOMOIIbI0 KOMIUIEKCA IICHX0(DU3NONOrNYecKnx TectoB. OOHAPY>KeHO yBeldeHe BpeMeHN) PeaKiun Ha
CBETOBBIE MV 3BYKOBbIE CUTHAJIbI, HApYLIEHNUs B (POHEMATHYECKOIl aCCOLMaLNM, CHIDKeHIe paboToCIocoOHOCTH, 6o/iee OpICTpoe
BO3HMKHOBEHME YCTAJIOCTH, YBeINYeHNe BPeMEeHY BBITIOTHEHA 3a/ja4li C OZHOBPEMEHHBIM CHIDKeHIeM ToYHOCTH [40, 46].

Kro MoxxeT mpeficKasath, YTO IPOM30IIET C STUMMU Nob3oBaTenAaMu depes 20-30-50 net? Kak noctynuposana BO3, Mbl jomx-
HBI 3HATb, YTO JieTH O0JIee YYBCTBUTEIBHBI KO BceM (aKTOpPaM OKPYIKAIOIIell CPEfbl, YeM B3pOCiIble: «[leTi OTIMYarTCs OT B3pOC-
JIbIX. [leTV CTAaHOBATCA OCOOEHHO ysA3BUMbIMY, KOTIa OHY PACTYT U Pa3BUBAIOTCSA, Y HUX €CTh «OKHA BOCIIPUVMMYUBOCTI»: IEPIOADL,
KOIZIa MX OPTaHBI M CHCTEMBI, BO3MOXKHO, 0COOEHHO YyBCTBUTEIbHBI K OIpeie/IeHHbIM GaKTopaM OKpy»Kamoleil cpembl» [47]. ITo-
3TOMY He JOJ/DKHO OBIT COMHEHNIT B TOM, 4TO OOJiee OIIacHO, KOT/Ia PAa3BMBAOIINMIICSA MO3T IofiBepraetcst obmydernto SMII npu
¢$hopMupoBaHUM BbICIIIE)T HEPBHOM [IeATEIbHOCTH.

B HacToAmmit MOMEHT HMKTO He 3HA€T, KaKlie IOTeHIMa/IbHbIe TOCTIECTBMA BO3SMOYKHBI IIPY 3TUX TEXHOTEHHDIX 3aIrPASHEHMAX
cpenbl obuTaHus HaceneHus. HeT HMKaKOro KOHTPOJIsI, HMKAKOTO MHTepeca co cTopoHsl BO3 u yupexpmeHnit 061ecTBEHHOTO
3IpaBooxpaHeHys. IIpuiuio BpeMs 3BOHUTD B Ko7okon (M. Mapkos).

KiroueBsle cioBa: a7eKmpomazHumHvle nojist, MOOUNbHAS CB3b, 300pPO6be HACeTIeHUS, 3auiuma demeil
TMocrynma: 01.03.2018. [TpunaATa K mybnukanuu: 24.06.2018.
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MEXIYHAPOOHASA HAYYHO-ITPAKTUYECKASA KOH®EPEHIIUA
«COBPEMEHHBIE ITPOB/IEMBI PATMAIIMOHHONM MEIVIIIMHBI: OT HAYKM K IIPAKTVUKE>,
1. [omens, Pecmy6nuxa Benopyccus, 26-27 anpens 2018 r.

1. PecrryOmiKaHCKMIiT HAYIHO-IPAKTUYECKIIT EHTP PafAMaliMOHHON MeVILIMHbI ¥ SKOIOTMY YenoBeka, lomerns. E-mail: recrm@tut.by
2. OemepanbHbll MEAUIHCKIIT 6uopusndecknii neHTp uM. A.JVI. Byprnassana ®MBA Poccun, Mocksa. E-mail: abirukov@fmbcfmba.ru

IMocrymmna: 21.06.2018. ITpunsra K my6mukarmm: 24.06.2018

26-27 anpens 2018 . B Tomene (Peciybnuka Benopyc-
cusl) cocTosIach MeXXayHapofiHast HayYHO-IIpaKTUIecKas
koH(pepennust «CoBpeMeHHbIE TPOOIEMBI PafUALINIOHHOI
MEeIMIMHBL: OT HAYKM K TpaKkTHKe» (Hanee — KoHdepenims).

KoHdepeHIus NpOBOAUTCS yKe MHOTO JIeT, IOITOMY
TPAfMIMOHHO ee OPraHM3aTOpOM BBICTYIWI Pecry6imm-
KAHCKMJI HAay4YHO-IIPAKTUYECKUI LIEHTP pafyMaliOHHON
MemuIMHbI U 3Komoruu 4denoseka (PHIIL PMud4), na
6ase koToporo KondepeHius u mpoBognIach.

B xopme mposemenus KondepeHiyn o6cyxpanuch
Hanbojiee aKTyanbHble IIPOOIEMBl 10 MIHUMMU3ALNHA T10-
cnepcTBuit aBapuy Ha YepHoOb1bcKOT ADC, B TOM 4nCIIe:
o MegVUMHCKME U COIVATbHO-IICUXOJIOTMYECKNE TI0-

crnencTBus Karactpodsr Ha YepHobOpimbckoit AIC ¢
[IpOBeJieHNeM OLIeHK!M OT[a/JIEHHBIX MEJUIIMHCKUX I10-
CTIEfICTBIIL YEPHOOBIIBCKOI KaTacTPO(BI; BOIIPOCHI Me-
AMIHCKOJ [IOMOIIY HACeTeHNUI0, IPOXMBAIEMY Ha
TEPPUTOPUAX Pa/IIOAKTUBHOTO 3arpsA3HEHMA.

o ATOMHas 9HepreTMKa: MeVKO-OMOMIOrNIecKye acIek-
TBI, JO3UMETPUA U PafMAIIOHHAsA 0€30IIaCHOCTD, IPO-
O71eMbl 6€30IIACHOCTY AJIsI OKPYIKAIOLIel Cpefbl 1 de-
JIOBEKa IIPY CTPOMUTENbCTBE U SKCIUTyaTalM aTOMHBIX
97IEKTPOCTAHIINIA.

o Pagmobuonornyecke 1 pagyo9KONIOrnIecKue MoCyes-
crBus karactpoder Ha YepHobsinbckoit AJC ¢ ocBe-
IIeHJMEeM pe3y/IbTaTOB HAayIHbIX MCCIENOBAHNUII 110 aK-
Tya/JIbHBIM TIpo6JieMaM IOC/IeACTBUI pajUalliOHHOTO
3arpsisHeHMs B pesyibrare aBapuu Ha YAIC; dpopmbr
PaiMalOHHOTO KOHTPO/IA M OLEHKY [03 00TydeHUs,
HOBBIE CIIOCOOBI MMHMMM3ALMU PARMAIVOHHBIX PU-
CKOB.

o IIpoGnembl mpenynpexjeHus U IUKBUFALNU dUpes-
BBIYAMHBIX CUTyallM}i B 30HAX PafMOAKTUBHOIO 3a-
TpsI3HEHUsI B KOHTEKCTE IPEONOICHUS IOC/IeNCTBUIN
karactpodsl Ha YepHoObITbCKOIT ADC € 06CyKIeHeM
BOIIPOCOB CHUCTEMbI pearvpoBaHuA B C/Iydae Ype3BBbI-
JailHBIX CUTYaLMil B 30HAX PaAMOaKTUBHOIO 3arpsi3He-
HUSA U IPOOIeMbI IIPeO0IeHNsI TIOCTICTBII pagyaIy-
OHHBIX aBapuil.

Heo6xoguMo OTMeTUTb MHMLMATUBY OpraHN3a-
topoB KoH¢epenumn, koropsle s pacuMpeHus ee
YYaCTHMKOB HCIO/Ib30BA/IN COBPEMEHHBIE KOMIIBIOTEP-
Hble TeXHONOrMu. Tak, MMEHHO B PeXMMe MHTEePaKTUB-
HOII BuJieOKOH(epeHIMM ObUIM IIpefiCTaB/IeHbl JOK/a-
Ibl COTPYRHUKOB Bcepoccuiickoro leHTpa 3KCTPEHHOI
u papmanyonHoil Mmemuuueabl nM. A.M. Huxudoposa
Munncrepcrsa Poccuiickoit @eneparnun 1o jemam Ipax-
JQHCKOJT 0OOPOHBI, Ype3BbIUATHBIM CUTYALVISIM 1 TNKBU-
[l MOCTICTBIUI CTUXMITHBIX OefcTBmit. CUMBOIMYHO,
YTO 3TA METOZO/IOTNA ObLIA MICIIO/Ib30BaHA OEIOPYCCKUMM
Y POCCUIICKMMM CIIEI{MaINCTaMM IIPY OpTaHU3aINM MHTe-
paktuBHOro TeneMocta fomenp — Cankr-IleTep6ypr mpu
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HoCellleHNM T/laBaMM IpaBuUTenbCTB Poccun n bemapycn
PHITI] PMudU4 B gexabpe 2017 .

B pa6ore Kondepennum mnpuHsamm ydactue Oonee
200 yemoBek, mpepcrasiAtomux Pecnybnmuky Bemapycs,
a TakKe OMDKHee M JanbHee 3apybexxbe: Poccmiickyro
Pepepanuto, Ykpanny, Kasaxcran, @panumnio.

Kareropum y4acTHMKOB KOH(EpeHIMN BKIIOYaIN:
npeficTaBuTeNnell MuHICTEpCTBA 3paBOOXpAaHEHNIT U Ha-
yku Pecrry6nuku Benapycp; pykoBomurerneit u mpodeccop-
CKO-TIPeTofjaBaTeNbCKUIl COCTaB 00pa3oBaTeIbHBIX Opra-
Husauuit 6mokHero 3apybOexns, Pecriybnuku Bemapycs;
PYKOBOZMTe/NIeH M HAay4YHBIX COTPYIHUKOB Hay4HO-IC-
CJIelOBaTeNbCKMX OpraHu3almii O/IVDKHEro 3apybexbs,
Pecniy6muku Benapycn; Bpadeit — clieninanncToB OpraHm-
3aIuil 3paBOOXPAHEHMsS U YIPEKAEHNUIT CUCTeMBbI 00pa-
30BaHIA, KOMMEPUYeCKIX OpraHU3aLINIL.

B pabore KoH(epeHIuM OCHOBHBIMM CIVKepaMu
un mogmeparopamu 6butn: Pri6HuMKoB Bukrop HOppeBnmd,
3aM. IMpeKTopa Bcepoccuiickoro meHTpa 9KCTPEHHON U
pagnanyonsoit meguiyasl MYC Poccun um. A.M. Hu-
kndoposa, m.M.H., 1npodeccop (Cankr-Ilerep6ypr,
Poccuiickass @epepanus); Poxko Anekcanpp Bamentn-
HoBuY, pampexrop I[Y «PHIIL] PMud4», p.m.H., mo-
ueHt (Tomens, Pecny6nuxa Benmapyce); Coramk Cepreit
VIBaHOBMY, AUPEKTOp PecHyOIMKAHCKOTO YHUTapHOTO
npegnpuATua «HayuyHo-IpaKTUYeCcKMit eHTp TUTUEHbI»,
K.M.H., golleHT (MuHck, Pecrry6muka benapycn); buprokos
Anexcangp IleTpoBud, 3aB.0THeNOM paguallOHHON 3II1-
nemuomnoruy defepanbHOrO MeAUIMHCKOTO 6uodusnde-
ckoro 1entpa uM. A.V. bypnasaua» ®MBA Poccun, 1.M.H.,
upocdeccop (MockBa, Poccuiickas ®epepanusi); ABepus
Buxrop CepreeBud, jjekaH OMONIOTMYecKoro akynbreTa
YO «loMenbckuil TOCyTapCTBEHHDII YHUBEPCUTET MMe-
Hu Opannucka CkopuHBI», gaypeaT locymapcTBeHHOI
npemun P®, p.6.H., mpodeccop (Tomens, Pecmy6mmxa
Benapycn); AnexHoBud AjnekcaHzip Brmamumuposnd, 3as.
Kadenpoit paaMaIiOHHOM TUrMeHbl Poccuitckoi Menm-
IMHCKOJl aKaJleMM) HeIPEephIBHOTO MPO¢ecCroHab-
Horo obpasoBanust Munsgpasa P®, g.m.H., mpodeccop
(MockBa, Poccuiickas ®Depmepauns); BmacoBa Haranps
lenpuxoBHa, 3aB. maboparopueil pagualMOHHON 3aINThI
HayqHoro otpena I'Y «PHIIL] PMu3Y», f.6.H., [OLeHT
(Tomens, Pecniybnuka Bemapycs).

K ocHoBHBIM BonpocaMm, TogHATHIM Ha Kondepennnn,
crefyeT OTHECTM IIPaKTUYecKMe IIOIXOAbl K PpelleHMI0
npobreM, CTOSLIUX ITepef 3LPaBOOXpaHEHNEM TeppPUTO-
puii, IOfBEPIIINXCA paiMallIOHHOMY 3arpsisHeHuIo. Tax,
B NIPAaKTMYeCKOI HeATeIbHOCTY 10 BefeHuIo Tocperncrpa
HEOOXONVMMO COCPENOTOUUTb YCUIUSA Ha «yHep>KaHUM»
KOrOpT, c(POPMUPOBAHHBIX 13 TPYIII IIOBBIIICHHOTO pa-
OMALMIOHHOTO PHUCKA ¥ IPOMO/DKEHUIO JUHAMUYECKOTO
Habmonenns 3a HuMM. [Ipu 9TOM HPUOPUTETHBIMU Ha-
IIpaB/IEeHNAMY HAy4YHBIX JMCC/IENOBAHUI ClIeyeT CUMTATh
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[I030BO€ HalojHeHue focperncrpa u pajgyuarioHHO-911-
[eMMOTIOTMYECKIII aHA/MN3 [JAHHBIX 10 IPYIIIaM IIOBBI-
IIEHHOTO PaJiYaliIOHHOTO PYCKA.

Oco6yi0 3HaYMMOCTh MMEIOT Ceifdac BOIPOCHI obe-
CIleYeHNsI HAYYHOIO COMPOBOXJEHMSA CTPOUTENbCTBA I
akcyaranun benA9C:

- HaydYHbIe IIPOEKTHI [10 Pa3paboTKe TEXHIIECKUX HOP-
MAaTUBHBIX IIPaBOBBIX aKTOB B 00/IACTH pajMaliIOHHOM
0€30I1aCHOCTY TIPY MCIIOIb30BAHNY ICTOYHIKOB MIOHU-
3UPYIOIIETO U3TYyYEHNA;

- pasBUTHE 0OPA30BATE/IbHOIL AESATEIBHOCTH, B TOM UIC-
JIe UCIOJIb30BaHMe MEXAYHAPOLHOTO OIbITA IIPU IMOA-
TOTOBKE CIIeI[Ia/IICTOB;

- aKTyaJIbHOe Hay4HOe obecIiedeHue IIPM PELICHUN BO-
[IPOCOB PEry/IMPOBaHMs [0 BOIPOCAM TeKyIlell 9Kc-
IUTyaTalMu U aBapuitHoii cutyaunu bentA9C;

[Ipencenarens npasutenbcTsa PO [Imutpnit Mensenes Bo BpeMsA
nocewennsa PHIII pagnannonnoit megunuxel B [omene

ITpesumym KoHbepeHIn

Medical Radiology and Radiation Safety. 2018. Vol. 63. No. 4. P. 76-77

- pas3paboTKa MHCTPYKTMBHO-METORMIECKNX TOKYMEH-
TOB JI/Is1 OPraHOB FOCCAaHHA/I30PA.

B uenom KondepeHums mpomria Ha BBICOKOM Ha-
YIHOM YpPOBHE, KOTOPBIl MO3BOJIN/I OLIEHUTb COCTOSIHME
U TepPCIeKTUBBI FANbHENIINX MCCIeSOBAHMII [INPOKOTO
Kpyra po6/1eMHbIX BOIIPOCOB, CBA3aHHbIX C pa3dpaboTKoIl
U BHEJIPEHMEM METOHOB NMPOGIIAKTUKY, PAaHHEl IMarHo-
CTHUKMW, JIEIeHNUS Y PeabuINTALUY Pa3/INIHBIX KaTEeTOPIIiT
Hace/leHNs, IPOBeIeHIEM PaMaAlOHHO-TUTMEHITYECKOTO
MOHMTOpUHIra BOKpYr bemADC, u Apyrux acekToB paju-
ALVIOHHO MeIMUVHbI ¥ Paito01OIOT L.

Jna muruposanus: Poxxko A.B., buprokos A.Il. MexpynapopHas
Hay4YHO-TIpaKTNiecKas KoHpepenuns «CoBpeMeHHbIe MHpO6IIe-
MbI PaJiYIallIOHHO MEMIMHBL: OT HayKM K IIPAKTUKe», I. [omernb,
Pecniy6rmuxa benopyccus, 26-27 anpers 2018 1. // Mep,. pagyonorus
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A.C. Kppinos

KYPCBI ITIOATOTOBKM MHCTPYKTOPOB [1/I51 OBYYEHU A JINILI, OTBETCTBEHHbBIX
3A PAIMAIITMOHHYIO BAIIUTY MENUIITMHCKUX M ITPOMBINNUVIEHHBIX YCTAHOBOK
B PAMKAX PETMTOHAJIBHOTI'O ITPOEKTA MATATS TN-RER9142-1801516

HanyonanbHbI MeAUIIHCKII UCCTIefoBaTeNbcKuit neHTp oukonoruyu uM. H.H. broxnna Munspgpasa Poccun, Mocksa.
E-mail: krilovas@rambler.ru

A.C. KpbL0B - K.M.H., Bpad-paj1osIor, 4ieH EBpornerickoit accounanyy ARepHoil MeIULIMHBL ¥ MOJIEKY/LAPHOI BU3ya/lTN3alun

Pedepar

C 4 o 8 mions 2018 r. B Jynran6e (TampKuKmcTaH) IPOLIIN KyPChI ITOATOTOBKY MHCTPYKTOPOB A1 00Y4YeHMsA TULI, OTBETCTBEH-
HBIX 32 Pa/IMAIOHHYIO 3alIMUTY MEAUIIMHCKIX M TPOMBIIIZIEHHBIX YCTAHOBOK B PaMKaX PeTMOHANTbHOTO MpoeKTa MeXXTyHapogHOro
areHcTBa 1o aroMHoit sHepruy (MATATO) Ne TN-RER9142-1801516. [TpunumMatomias cropoHa — IIpaButenpctBo TamkukucTaHa
B jmIle ATEHTCTBA IO sAfIePHON ¥ pajyallOHHON Oe3omacHoCcTy AKafgeMun Hayk PecrryOmiky Tamxmkucras mo obecrnedeHnio 6e3-
OIMACHOCTY M KauyecTBa B Jy4YeBOil AMATHOCTMKe. B Kypcax MpMHAMM ydacTue 19 MpUITIAIIeHHbIX CTIelMaaiCcTOB U3 TOCYAapCTB-
YJIeHOB, YYACTBYIOLIMX B IIPOEKTE TEXHIUYECKOro coTpysundectsa MATATO RER9142 «CosgaHue ycToMInBOI MHPPACTPYKTYphI
00y4eHns U MOATOTOBKM A/l GOPMMPOBaHMA KaZpOBOro MOTEHIMaNa B 00/1acTy pajiMallioHHON Oe3omacHocT». IIpucyrcrso-
BaJIY CIELMAINCTBI IO MEAMIVMHCKON (QU3NKe, PaflMo/Ioriy, PaiMaljyIOHHOl 6€30I1acCHOCTH, METPOJIOTH, & TAKKe MPeJCTaBUTENN
KOHTPOIUPYIOIX OpraHoB. Kypchl MpoXoamIn Ha PyCCKOM A3BIKe U ObUIN, B IIEPBYIO OYePe/ib, OPMEHTUPOBAHbI Ha CIIeLIA/TICTOB
IIOCTCOBETCKOTO IIPOCTPAHCTBA. B MeponpuaATi TaxKe NpUHANY yyacTue npencrautenu bomrapuu, Cepoun, dcToHun u JINTBBL

Llenb KypcoB: IOTydYeHMe CIyLIATeIAMY TeOPeTMYeCKMX 3HAHWII O IIpefIonaraeMbplXx QyHKIMAX, 00A3aHHOCTAX M KOMIIe-
TEHIIMM JINII, OTBETCTBEHHBIX 33 PafMallMOHHYIO 3aIlUTy Ha MEJULIMHCKUX ¥ IIPOMbIIIJIEHHbIX YCTaHOBKAX, a TaK)kKe IPOBeeHMe
IPaKTUYeCKMX 3aHATHUIL 110 paspaboTKe U peanusannyl y4eOHbIX IIPOrpaMM, YTOOBI BIOC/IEACTBIUM C/IYLIATeIM MOITIM 00ydaTh JINI,
OTBETCTBEHHBIX 33 PaJIMalMOHHYIO 3aIUTY, y ce0s B cTpaHaX. Kypcbl IpeIoaraioT, YTo B CBOMX CTPAaHaX YYaCTHUKM CTAHYT VH-
CTPYKTOPaMM TI0 TIOATOTOBKE JIN1], OTBETCTBEHHBIX 33 Pa/IMAIIIOHHYIO 3aIIUTy Ha MEJUIIMHCKIX U TPOMBIIITIEHHBIX YCTaHOBKAX.

KnroueBbie cioBa: 100201M06Ka UHCMPYKIMOPOS, pPAOUAUUOHHAS be3onacHocmy, Kypcot MATATO

TMocrynma: 18.06.2018. [Tpunsra K mybnukanmu: 24.06.2018.

TemaTuka u popmar

3aIUTaHNpPOBAaHHBIE MEPOIIPUATUA B PaMKax ydeOHO-
ro Kypca I10 IOATOTOBKE MHCTPYKTOPOB ObIIM pacunMTaHbI
Ha pasBUTHE y YYACTHMKOB HABBIKOB OOYYEHUS [PyTHX.
JlaHHBIe KypChl OBUIM OCHOBAHBI Ha aKTUBHOM B3aMMO-
[eICTBMY CIyLIaTeNell MeX/y co00ii U MOfrOTOBKe IIpe-
3eHTaluil 0 TeXHMYeCKMM BOIIpocaM. bbum paccMoTpe-
HBI CTIEAYIVie OCHOBHBIE TeMBI:

— MeTofpl 00y4eHMs B3pOC/IbIX (Teopyy 0OydeHMs U uX
IIpMMeHeHMe K IOATOTOBKe CIIeIMA/IMCTOB II0 pajjualiy-
OHHOI1 6€30I1aCHOCTN);

- pas3bop KypcoB I ITaHMPOBaHIE 3aHATNIL;

- obueHne ¢ rpymmnoit (HeBepbanbHOE 06IeHe, VCIIONb-
30BaHIMe NIPOCTPAHCTBA, CO3/laHMe O3UTUBHOI aTMOC-
(epbl, OTBETHI Ha BOIIPOCHI, yMEeHUe CTyLIaTh, 0OpaTHas
CBA3b);

- y4eOHO-MeTO[MYECKIIe MaTepIUaJIbL.

ITockonbKy OONMBIIMHCTBO IPUITIAMIEHHBIX CITyIIaTe-
7eit 06maanyt onpeyeléHHBIM OIIBITOM 00YYeHsI /LI, OT-
BETCTBEHHDIX 3a pallallIOHHYIO0 3alllTy Ha MEAUIINMHCKUX
U IPOMBIIIJIEHHBIX YCTAHOBKAX B CBOMX CTPaHaX, Kypchl
BKJ/IIOYQ/IM TeXHMYEeCKMe 3aHATHUA, KOTOpble IIO3BOJININ
OCBEXXUTHb B IIAMATU N CUTEMATU3NPOBATDb CBOM 3HAHNA
[0 pafMalMOHHOM 3aIMTe ¥ O3HAKOMUTHCS C Y4eOHBIMU
Mmatepuamamu MATATO. Boimu paccMOTpeHbI Cllefyolye
ACTIEKTHI:

- 1aBHble TpeOoBaHMS MeX/yHapOSHBIX OCHOBHBIX
HOPM 0e30MacHOCTY B 00/IacTU pajjualliOHHON 3ally-
TBI U 06€30I1aCHOCTY VICTOYHVKOB VIOHU3UPYIOLIETO 13-
Ty4eHu;

- ¢yHKIMHM 1 06SI3aHHOCTY OTBETCTBEHHOTO /NI 32 pa-
IAMALMOHHYIO 3allUTY;
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- Tpe6OBaHVA K IIO/ITOTOBKE OTBETCTBEHHOTO JINIIA 32 Pa-
IVAIVIOHHYIO 3aIlNTY;
— KOMIUIEKTHI y4eOHbIX MaTepuanoB MATATD.

B redenue 5 fHelt ObIIM 3aC/TyIIaHBI JOK/IAbI TPUITIA-
meHHbIXx MATATO askcnepros. IlomMumo TeopeTmyeckux
3aHATUII KYpPCBI INOfIpasyMeBajM TeCHOe IpaKTIdecKoe
B3aMMOC/IE/ICTBUE CIIylIaTenell MeXny coboil. B Hauame
npolecca KaXKIOMy YYaCTHUKY OBUIO IPEIIOXKEHO Cfie-
JIaTb KOPOTKWIT JOKJIaJl Ha IPON3BOJIbBHYIO TeMy 0e3 Mc-
H0JIb30BaHMA MOOBIX BU3yaIbHbIX Iocobuit (PowerPoint,
¢mumyapt, Bugeo). Llenpio ympakHeHUs: ObUIO BBI3BaTh
pacKperolieHre y9aCTHUKOB, CO3/IaTh APYKeTIOHYI0 00-
CTaHOBKY, CIIOCOOCTBYIOLIYIO 60JIee TECHOMY 3HAKOMCTBY
IPYT ¢ ApyroM. B mocnenyomem safanus 1A yYaCTHUKOB
yCnoXHAMICh. [IpoBoaMInCch NpakTUdeckye IPYIIOBbIe
3aHATHUS C CUMY/IMPOBAHMEM Pas/IMIHBIX aBAPUIHBIX 1
IJTAHOBBIX MEPONPUATUII II0 pafMalliOHHON 3alluTe.
I[TapajieIbHO NEeKTOpPAaMM JJABa/MNCh 6a30Bble 3HAHUA II0
HCUXOJIOTMYEeCKIM MeTofiaM 3 PeKTUBHOIO OCYIIeCTBIIe-
HYs yaeOHOTO Ipolecca. B unane kypca Kaxblit yuacT-
HMK IpPeJCTaBWI UTOTOBBI JOKIAZ IO TeMe, OMU3KOI K
€ro IIOBCEJHEBHOI IPOdECCHOHAIBHOI IeATEeIbHOCTH, 110
a6/I0HY [/Is1 HOATOTOBKY, Lie/Ib KOTOPOTO 3aK/II0Yasach B
feMoHCTpanyy 3¢ HeKTUBHOTO OCYIIeCTB/IeHNA Y4eOHOro
npolecca, ¢ yBIedeHNeM ayJUTOPUA 1 ACHBIM U3/I0XKeHM-
eM MaTepuasa. IIpemogaBaTen Kypca U KOJUIEIM-Y4YacT-
HVKI TIPeJICTABIIANN OCIe0BATENbHO OT3BIBBI O KaXK/J0i
paboTe IO CIeyoMMM MO3UIMAM: BBIIIOTHEHME IT0CTAB-
JICHHBIX 3aJ1a4, ICHOCTb 11 KA4eCTBO IIPe3eHTaLIM, YB/IeKa-
TE/IBHOCTD [ ayAUTOPNY, TeXHMYECKas COCTABILAIOLIAs.
Taxoke B IepBbIt AeHb pabodeil IPYMIIbI ObLIa IPOBECHA
IpefBapyUTe/IbHas OLleHKa 0a30BBIX 3HAHMII IO pafyal-
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OHHOJI 0e30MacHOCTY B BHUE OHJIAMH TeCTMPOBaHMs. B
oC/enHMit pabounii feHb Obplna IMpOBefeHa MOBTOPHAs
oleHKa 3HaHMil. [To pe3ynpraraM paboTbl ObUIM BPYYEeHBI
cepTUQUKATDI yYaCTHUKOB.

ITporueniee MepoIpuATIe A aBTOpa ObITIO BTOPLIM
0 CY€Ty, MOATOTOB/IEHHBIM ¥ TIpoBefieHHbIM MATATO
[1]. Henbio 0601X cOBelLAaHWIT ABIACTCA yCUICHNE Pajyi-
aIlMIOHHOJT 0e30IIaCHOCTY U YIy4llleHle KadyeCcTBa pajyo-
JIOTMYeCKUX VICCIeOBAHNUIL, IOBBILIEHNE TI'PaMOTHOCTHU
ME[JMIIMHCKOTO IIepCOHaNa ¥ (U3NKOB, BBIABIEHNE IPO-
67eM B OTHEIBHBIX CTpaHaX M pas3paboTKa TOPOXKHBIX
KapT, HallpaB/IeHHbIX Ha X pelleHue, IpyBeieHIe Hall-
OHaJIPHBIX CTAH/IAPTOB K MEXX/IYHAPOJHBIM I MHOTO€ IpY-
roe. [TonoOHble coBeljaHMsA IIOMOTAIOT B PeXIIMe XKIBOTO
0011eHIs OIIEPATUBHO BBIAB/IATD HEIOCTATKI 1 CIIEfiOBATh
MeXJYHapOIHO-IIPM3HAaHHbIM CTaHJApTaM, OLOOpeHHbIM
MATAT?O [2-5].

BrarogapraocTH

Aptop BpIpaxkaeT OmaromapHoctb MATATO n mpu-
HUMalolell cTopoHe B nuile Vinxoma Mupcanposa, nu-
peKTopa ATEHTCTBa IIO ANEPHON U pajMalMiOHHO 6e30-

TRAIN THE TRA
FOR RADIATION PR
OF MEDICAL A_}N"D IN

Ipynmnosoe GpoTO yIaCTHIKOB COBELAHIA

nacHocty Akasiemyu Hayk Pecny6nmmkm Tamxmkucras,
32 BO3MOXXHOCTb y4acTusA B KypcaxX M BBICOKUI yPOBEHD
OpraHM3aLMU MEPONPHUATHUA.

CHV[COK JINTEPATYPDI
1. Kpeinos A.C., Bacap6onues A.B., Ceprynosa K.A. Pernonasnb-
Hoe coBemanue MATATD mo 06ecnel{eHM10 6e30macHOCTI
KauecTBa B JyYeBON JMATHOCTMKE B paMKaX PerMOHaTbHOTO
npoekta RER 9/135 «VYkpemneHue pagualiliOHHON 3allUTbI
IIALMEHTOB ¥ KOHTPO/Ib MEAMIMHCKOro obmydenus» // Mep.
pamuon. u papmar. 6esomacHocTb. 2017. T. 62. Ne 6. C. 75-77.
DOI 10.12737/article_5a25454b492478.93490430

2. https://www.iaea.org/ — caifT AreHTCTBa MeXXIyHapOIHOI aTOM-
HOJ 9HEPIUMN.

3. https://www.iaea.org/resources/rpop — CailT 110 paManyOHHO
3aIIMTe TAIIEHTOB.

4. https://www.iaea.org/resources/rpop/resources/training-
material - meximonHble MaTepyansl MATATO.

5. https://www.iaea.org/resources/rpop/resources/posters-and-
leaflets — mmaxaThI O pafiMallMOHHON 6€30IaCHOCTY Ha Pa3HBIX
A3BIKaX.
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Abstract

From 04 to 08 June 2018 in Dushanbe (Tajikistan) a regional IAEA course train the trainers for radiation protection officers of
medical and industrial facilities was held. The course was attended by 19 invited experts in radiology, radiation safety, metrologists,
medical physicists, representatives of regulatory authorities. The course was held in Russian and was, first of all, focused on the
post-Soviet space. However, representatives of Bulgaria, Serbia, Estonia, Lithuania also took part in the meeting. Reports of IAEA
specialists and invited experts were heard within 5 days. The purpose of the course is to provide the participants with theoretical
knowledge of the role, duties and competencies expected of a radiation protection officer for medical and industrial facilities, and tj
conduct practical exercises on the design and delivery of training programmes in order to enable them to train radiation protection
officers in their respective countries.

Key words: train the trainers, radiation safety, IAEA
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KIMHUYECKUN CITYYAW: KOMIIBIOTEPHASI TOMOTPA®UA C 3D PEKOHCTPYKITUEN
B INTAHMPOBAHUM NBYX3TAITHOM PE3EKITUY IIEYEHM ALPPS I1IO IIOBOY
AJIBBEOKOKKO3A
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A.H. Bamkos - 3aB. orgenennem; 10./1. Y1anos — K.M.H., Bpad BbICLIEN KaTETOPUY, 3aM. 'e€H. JUPEKTOPa;

JK.B. Illeitx — f.M.H., 3aB. oTgenom; C.9. BockaHsAH — I.M.H., 3aM. IJTABHOTO Bpaya, pyKOBOguTeNb LleHTpa Xupypruu u
TPaHCIUIAHTOIOT UMY, 3aB. Ka(i)e,upoﬂ WIITIO; A.IT. JlyHaeB — K.M.H., Bpau-penrrenonor; E.B. HalijeHoB — K.M.H., Bpau-Xupypr, C.H.C.;
0O.0. Ipuropbesa — Bpau-pentrenosnor; JI.A. lllnkyHoB — Bpau-peHTI€HOJIOT

Pedepat

[Tenb: Onucarb KIMHUYECKMII C/Ty4Yail abBEOKOKKO3a IIeUeH, IIp) KOTOPOM IIO JAHHBIM KOMIIbIOTepHOII ToMorpaduu ¢ 3D
PEKOHCTPYKIMel OblIa CITAHMPOBAHA 1 YCIIEIIHO BBIIIONHEHA IByXaTanHasA pesexiya ALPPS.

Marepuan u metozpr: [Ipy o6cneoBanmy ManyeHTa BHIIOMHAIN KOMIIBIOTEPHYIO TOMOIPadMIo Ha MY/IbTUCPE30BOM KOM-
nbioTepHoM ToMorpacde Toshiba Aquilion 64 ¢ 60m0CHBIM BHYTPUBEHHBIM BBefieH1eM 100 M/I KOHTPACcTHOTO Ipenapara YIbTpa-
BUCT-370.

Pesynprarpl: BonbHOMY ¢ HOATBEPK/ICHHBIM a/IbBEOKOKKO30M II0 JaHHBIM KOMIIBIOTEPHON TOMOrpaduit 6bi1a TOYHO YCTaHOB-
JIeHa PacIpPOCTPAHEHHOCTb MAPasUTAPHOIO MOPAKEHMs Ne€YEHM. BhIAB/IeH IOYTY MOTHOCThIO COXPAHEHHDI JTaTePaIbHbINA CEeK-
TOP JIEBOJI ONM 3a UCK/TIOYEHMEM HeOObLIOrO y4acTKa B CerMeHTe S3, YTO MO3BO/IANIO PACCMATPUBATD €r0 B KadecTse Oyayliero
ocrarka neyeny. CylecTBoBaja BepOATHOCTD IIOBEPXHOCTHOTO BOB/IEYeHMA /IEBOV IIOPTaTbHOI BEHbI, OCTa/IbHbIE MarUCTPabHbIE
COCY/AbBI peMHAHTa PACL{eHMBAIICh KaK MHTaKTHBIE. [10 JaHHBIM BOIOMeTpuy, 00beM OyzyIero ocraTka medern cocrtasua 30 %.
ITony4yeHHasa guarHoctTiyeckas MHGOPMALMA O B3a¥MOOTHOIIEHN! Mar¥iCTPaIbHBIX COCYIOB, ETUYHbIX IPOTOKOB M HapasuTap-
HOTO y3/1a ObI/Ta HAI/IAIHO IpeficTaBIeHa B Buje 3D pekoHcTpyKumil. B uTore jaHHbIe KOMITBIOTEPHOI TOMOTpaduyl IO3BONIN
CIJIAHMPOBATb ¥ YCIIELTHO BHIIIOTHUTD ABYX3TANHYIO pe3eKkumio neuenn ALPPS.

BeiBozibl: B mpepicTaBneHHOM KIMHMYECKOM CIydae KOMIIbIoTepHas ToMorpadusa ¢ 3D peKOHCTPYKIMAMY II03BOJINIA IIOTTY-
4UTD MOTHYIO JATHOCTIYECKYI0 MHPOPMAINIO, KOTOpast OblIa He0OX0IMMa XUPYPTy JULA OLleHKM pe3eKTabeTbHOCTH IIaTOIoTnye-
CKOTO0 IIpOoIlecca U IJITAHMPOBAHNA TUIIA OIIEPATMBHOIO BMEIIATE/IbCTBA.

KnroueBsble cnoBa: komnviomepHasi momozpagusi, 3D pexoHcmpyKyusi, anb68eokoKkKo3 newenu, 08yxamannas pesexiust, ALPPS
IMocTymmna: 31.10.2017. Ilpunsra x my6nukarn: 14.06.2018

BBemenue

AJIbBEOKOKKO3 — 9TO IIPUPOHO-0YaroBoe 3abojiena-
HIe, BO30yAMUTEeNeM KOTOPOrO SBJSAETCS Te/IbMUHT
Echinococcus multilocularis. JIna anbBEeOKOKKO3a IeYeHU
XapakTepeH MHQWIBTPATUBHBIN OMYXOMEMOFOOHDI POCT
C MHBa3Meil COCYJOB, PSIZIOM PACIIONIOKEHHBIX OPraHOB I
CTPYKTYp, KpOMe TOro, BO3MOXKHO (hopmmpoBaHme OT-
IaJleHHBIX MeTacTasoB [1]. B ¢BA3M ¢ miMTeIbHBIM acuM-
[ITOMATUYECKUM T€YeHVEM Ha MOMEHT IIOCTAHOBKM JIya-
rHO3a Y 33,7-50 % 60/MbHBIX pajjKaybHOE XUPYPIUIECKOe
JledeHrie HEBO3MOXXHO B CBSI3U C OOBIIUM 0O'BEMOM I10-
pakeHMsl IIeYeHM, BOBJIEYEHNMEM CTPYKTYP IOPTaIbHBIX
" KaBa/IbHBIX BOPOT [2, 3]. OfHAKO KOCTVDIKEHWS XUPYP-
[MYECKOI TEXHMKM, METOIbI KOHTPOJISI HAJ II€I€HOYHBIM
KPOBOTOKOM ¥ MHTEHCHBHAsI TEPAINs B MOCTIEOepaly-
OHHOM TIIepHOJie 3HAYNTENBHO YAYYIIMIN pPe3yIbTaThl
OIEPaTUBHOTO BMENIATE/bCTBA M PACHIMPUIA TOKA3aHWUS
K HeMy. B HacTosiilee BpeMsi IIpyu a/bBEOKOKKO3€ IIe4eHN
BBIMTOJTHSIOTCS IIPEIE/TbHO OOIbIIINE OTIEPALVIIL, B TOM YMC-
Jie B BapuaHTe ex situ (ayToTpaHciianramys) [3-5].

OmepaTtuBHOE BMEIIATENBCTBO [O/DKHO OBITH TIIA-
TE/MbHO CIUIAHMPOBAHO, YTO BK/IIOYaeT B Cebsl OL[eHKY
PACIPOCTPAHEHHOCTM MATOTIOTMYECKOTO IPOLECCa, CO-
CYAMCTOI aHATOMMUY IIeYeHN, a TAK)Ke Ka4ecTBO 1 00beM
Oyny1ero ocraTka edeHu (peMHaHTa) 110 JaHHBIM JIy4de-
BOIl IMarHOCTUKN. [IpegonepanmoHHas OleHKa peMHaH-
Ta SIB/ISIETCS LIEHTPAIbHBIM 3BEHOM IUIAHMPOBAHMUS IIPU
[PUHATUY PEIIEHNsT O BO3MOXKHOCTY PACIIMPEHHOI pe-

3€KI[MY, YTO IO3BOJIsIET U30eXKaTh MIN MUHUMUSUPOBATDH
PUCK TI€Y€HOYHOI HEeJOCTATOYHOCTY B IIOCTOIEPAIOH-
HoM 1nepuoge [6]. O6bem b6ynymiero ocTaTka IeveHn Jomi-
>KeH OBbITh He MeHblIe, 9yeM 25-30 % oT MCcXOgHOro oobemMa
y GO/IBHBIX ¢ HEKOMIIPOMETUPOBAHHOI IIAPEHXMMOIL, a y
60/IbHBIX ¢ XpoHUYeckMu ¢ dysHpIMY 3a60/1eBaHIAMNI
neveHn — He MeHee 40 % [6-8]. B ciyuae, ecu 06bem 6y-
AYILIEro OCTaTKa IIeYeH! HefOCTaTOYeH, BOSMOXKHO NpH-
MeHeHMe TexHUKM Associating Liver Partition and Portal
vein ligation for Staged hepatectomy (ALPPS). Ona 65112
paspaborana B 2007 . Schlitt u coasT. [6] Kak XUpypru-
YeCKMII IIOJXO/T, KOTOPBIil IO3BOJISIET YIYUILINTD Pe3y/IbTa-
ThI ABYX9TAITHBIX Pe3eKINil edeHn ¢ aMOO0M3aLyelt
IepeBA3KOI IOPTAIbHO BEHbI B Ka4eCTBe 1-To 3Tala, Tak
KaK II03BOJIsIET JOOMTBCS HpUpOCTa obbema OyAylero
ocrarka nedenu Ha 40-80 % 3a 6-9 gueit [7, 9, 10].

Kommbirorepnas romorpadmsa (KT) asnserca npepro-
YTUTETBHOI MOATBHOCTBIO UCCIOBAHM IIPY IIAHUPO-
BaHMM OIIEPaTMBHOTO BMEIIATeTbCTBA Ha [IEYEHM, TaK KaK
[03BOJISIET MOTY4YNUTh B OfHOM MCCIIefOBaHMU MHPOpMaA-
LVI0 O COCTOSTHMY MapeHXMMBI, VCK/IIOYNTh BHEIIeYeHOY-
HOe paclpoCTpaHeHue IIPOlLlecca, OLEHUTb COCYAMUCTYIO
AQHATOMMIO ¥ TIPOBECTM BOJIIOMETPUIO OYAYIEro ocraTka
nedenu [5, 11]. Bonee Bbicokas mo cpaBHeHuto ¢ MPT
IPOCTPAHCTBEHHAs pa3pellaolas CIoCOOHOCTb I03BO-
nstet 1o ganHbM KT 607tee TOUHO 1 HaIeXXHO BU3YaIN3H-
pOBaTh IeYeHOYHbIE APTEPUN, OCOOEHHO C Y4eTOM TOTO,
4YTO MX aHaTOMus Oosee BapuabebHa, YeM y BEHO3HDBIX
cocyzos [12].
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Ma’repnan M ME€TObI

bonphaas C., 56 neT, IOCTyIMIA B KIMHUKY B aBIycTe
2017 1. ¢ ;MaTHO30M a/IbBEOKOKKO3 II€YEHU IS IIPOBefie-
HIUA OllepaTMBHOIO jiedyeHNsA. B aHaMHe3e ¢ Hadaja roga
IIOABUINCDH )Ka}'IO6I)I Ha OT€YHOCTb HM)KHUX KOHC‘IHOCTeI?I,
HOCTOSIHHBIE TYIIble 60N B IIPaBOM IOfipedepbe, IOTepIo
Beca. B ¢BsA3M C 9TMM maryeHTKe Ha aMOy/IaTOPHOM 9Ta-
Ile IPOBOAMIOCH 00C/IeOBaHMe, IIPU KOTOPOM OBIIO BbI-
SIBJICHO 0Opas3oBaHMe B Ie4eHM. [IMarHos anbBeOKOKKO3a
BBICTaB/IeH Ha ocHoBaHuu 6uoncuu. [Ipn dusmkanpHOM
uccnenoBannu 6e3 ocobenHocTell. B mabopaTtopHbIx faH-
HBIX OOpalano Ha cebs BHUMAaHME CHYDKEHNe IeMOITIO-
6mHa mo 105 r/1, mokasarenu OMOXMMMYECKOTO aHaam3a
KPOBM M K/IMHIYECKOTO aHa/IN3a MO4M ObUIM B IIpefieiax
HopMblL. [0 JTaHHBIM peHTreHorpaduu OPraHOB T'PYRHON
KJIETKM, 3SH/JOCKOIMYECKOTO WCCIEeNOBAHMA JKelylKa MU
TOJICTOJM KMIIKM, IIaTOJIOTMYECKMX M3MEHEHM)I He BBI-
AB/IeHO. Il OLleHKM PACIpPOCTPAHEHHOCTM IOPaXKeHMs
Me4eH!, BU3YanU3aly COCYAMCTOV aHATOMMUU ¥ BOJIIO-
MeTPUM COXPAaHEHHOII IMapeHXMMbI Obta BoimonHeHa KT
C B/B KOHTpacTHBIM ycuieHueM. VlcciemoBaHue IpoBO-
AVIOCh Ha MY/IBTHCPE30BOM KOMIIBIOTEPHOM TOMOTrpade
Toshiba Aquilion 64 ¢ 6010CHBIM BHYTPMBEHHBIM BBefie-
HreM 100 MJI KOHTpacTHOTO Ipemnapara YabTpaBucTt-370.
IMocTpoenue 3D-1306paskeHNs OCYIECTBIIATIOCH C IIOMO-
mpio mporpammsbl Inobitec Dicom, Bepcus 1.9.0 (Poccns).
,H}'IH BbIJIE€/IEHNSI TAPTE€THDBIX aHATOMMYECKUX CTPYKTYP NC-
II0/Ib30Ba/IN MHCTPYMEHT «CerMeHTanusa».

Ilo manupiM KT, B IleHTpa/ibHBIX OTfeNax IeYeHU
OIIPeNe/IATIOCh y37I0BOe 00pasoBaHMe, KOTOpPOe pacipo-
CTPAHAIOCh IPEUMYLIECTBEHHO Ha CErMeHTh S$4, 5, 6, 8,
qacTUYHO Ha S1, 3, 7, BOB/IEKAIO )KeTYHBII ITy3bIpb. O61ine
pasmepbl coctaBumu 180x112x155 mm. CTpykTypa 0bpa-
30BaHuUsA ObUIa HEOFHOPORHAS, C YIACTKAMU >KUIKOCTHOI
IVIOTHOCTY ¥ OOBISBECTBIEHVSIMY, KOHTPACTHBI IIpe-
mapar He HakammmBaacsa. O6beM IATONIOIMYECKOro 06-
pasoBaHuA — 1545 M1, 061IMIT 06BEM COXPAHHOI IapeH-
XUMBI — 1355 M1, 06beM cermeHTOB S2, 3 — 410 M (30 %
OT COXpaHHOII MTapeHXMMbI). B3auMooTHOLIeH NS Y3/10BO-
ro 00pa3oBaHMsA C MarvCTPaJbHbIMU COCYAMU ¥ Maru-
CTPa/IbHBIMIY JKeTTYHBIMU IIPOTOKAMI OBUIN CTIYIOIIMUL:
IpaBas IOpTaabHasA BEHA U NpaBas NleYeHOYHas apTepus
IIPOCTIeXMBA/INCh B TOJMIE MATOMOTMYECKUX Mace, jieBasd
IopTajibHas BeHa Ha NPOT:KEHUM KOHTAKTMpOBaja C UX
[IOBEPXHOCTHIO, CPEHsIsSA [e4eHOYHAs BeHa OblIa OKKITIO-
31[poBaHa Ha pacCTOsAHMU 23 MM OT MecTa BIIaJleHuA B
HIDKHIOKO TIONTYI0 BEHY, OTMEYa/noch C/IaBlIeHME JJONIEBBIX
JKETYHBIX IPOTOKOB C IIPECTEHOTUYECKUM pacIIMpeHu-
€M BHYTPUIIEYEHOYHBIX IIPOTOKOB 10 9 MM. IIpusnaxos
BOBJIEYEHMA B MATOOTMYECKUI MPOLECC HVKHEN IONIOoN
BEHBI, JIEBOJ II€YeHOYHO}I apTepuy He OIpPefleAIoch.
CocypucTass aHaTOMUs IledeHr OblTa paclieHeHa KakK TH-
IIMYHasL, OMOTHUTE/IbHBIE U abeppaHTHBIE COCY/IbI He BU-
3yanu3upoBaINcCh. B Apyrux opraxax GpIOIIHOI [TOTOCTU
U 3a0pIOLIMHHOTO IIPOCTPAHCTBA CTPYKTYPHBIX M3MEHe-
HUI1 He ONIPENeNANoCh.
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Puc. 1. KoMnpioTepHas TOMOTpaMMa, aKCHalbHas MPOEKINA.
I[TapasnuTapHbIiT y3eJI IIledeHN BAeTCs B 00/1acTh 6udypranmm
HOPTa/IbHOI BEHBI, CIABJIEH MY BOB/IeYEH JIEBbIi OTIeBO
JKeTYHBINA IPOTOK

Puc. 2. KoMnpioTepHas TOMOTpaMMa, aKCHaIbHas MIPOEKINA.
KpymHblit mapasuTapHblii y3e/, pacIpoCTpaHeH)e Ha CeTMeHT S3
OyayLIero ocraTka ned4eHu

Puc. 3. KoMnbioTepHas ToMOrpaMma, ppOHTaIbHAA IPOEKIA.
IIpenmyniecTBeHHO MOpaskeHa MpaBas oA TeYeHM ¥ CETMEHT S4.
bonbiras 4acTh MapeHXMMBI TaTePaTbHOTO CEKTOpa COXpaHeHa
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Puc. 4. 3D-mopenb meyenu ¢ KpyIHbIM IIapasUTapHbIM Y37I0M B LIeHTPa/IbHbIX OTAieNaX. IlopTanbHble, IIeYeHOUHbIE U HVDKHSASA [OJIast
BEHBI; a — BUJ, criepeny; 6 — BUJ c3au

PesynpTaThl 1 06CyKAeHIIE

ITo ganubM KT, y 6071bHOIT 6b1/1a COXpaHeHa apeHXI-
Ma cermMeHTa S2 U 6O/IbIIas YaCTh MAPEHXMMBI S3, KOTOpbIe
BMECTE COCTABJIAIOT TaK Ha3bIBA€MbIl JTaTEPA/IbHBIN CEK-
Top nedeHy. Hanmume JBYyX CMEXHBIX CETMEHTOB IIeYeHU
C OTHOCUTENIBHO COXPaHEHHOI IapeHXMMOV I03BOJMIO
IVIAHMPOBATh PaCUIMPEHHYI0 IIPAaBOCTOPOHHIOI pe3eK-
myo. OpHako o6beM Oymylero ocratka MedeHy COCTaB-
nan 410 ma — okono 30 % oT QYHKIMOHUPYIOIEil YacTu
nedenu (puc. 1-3), 4To ObIIO MPU3HAHO HEJOCTATOYHBIM
BBUJIY Ha/IN4NSA IJIATENIbHONM OWIMAPHOI IMIepPTeH3Uu U
CHIDKEHMS IVIOTHOCTH MapeHxMMbl. COCYIMCThIE 37IeMeH-
TBI JIAaTEPAJIbHOTO CEKTOPa — JIeBas Me4eHOYHasA apTepus,
JNeBasi IIeYeHOYHAs U HYDKHSAA MO/Tasl BEHBI ObLIM MHTAKT-
HbIMJ, OJJHAKO CyHI€CTBOBaj/Ia BEPOATHOCTb BOB/I€IYEHNA
CTEHKMU JIEBOJI TIOPTAJIbHOV BEHBI, B CBA3MU C €€ IPOTSKEH-
HBIM KOHTAaKTOM C IOBEPXHOCTBIO IIapa3UTApPHOIO ys3Ja.
Ha 1mocTpoeHHBIX C MOMOILBIO CIIeLaIbHOIO IIPOrpaMM-
Horo obecriedennst 3D-n300pakeHnsAX meyeHy ObIIM Ha-
IJIA0HO IPOAEMOHCTPMPOBAHDI JIOKa/INU3alyusA HapasuTap-
HOTO y3/1a 1 €ro B3aVMMOOTHOIIEHVA C MarmcTpajlbHbIMU
cocymamn (puc. 4), 4TO NMO3BOJIM/IO HAI/IALHO IPefoCTa-
BUTb XUPYPry HEOOXO[UMYIO /sl IVIAHMPOBAHUS Ollepa-
1y nH$opmanuo. IToce npegonepanoHHO IOATOTOB-
K11 OBIIO TIPUHATO pellleHVie O BBIIIOTTHEHUN JBYXITAITHON
pesexnuu nedenyu ALPPS.

Ha 1-M atane nHTpaonepannoHHo 6bUIa IOATBEPXKe-
Ha CITasAHHOCTD ITaPasUTAaPHOTO y37Ia C JIEBOVI TOPTAIbHOM

Puc. 5. VInTpaonepanyonHas kapTuHa. KpymHbIi mapasuTapHbIi
y3€JI B IIeYeHN

BEHOI1, UTO IIOTPeOOBAJIO ee Pe3eKIUY U IIACTUKN. Takxe
[OTIOJTHATENIBHO K OCHOBHOMY 00beMy omeparnuyu Obira
BBIIIO/IHEHA aTUIIYHAS pe3eKLys cerMenTa S3 u chopmu-
POBaH aHACTOMO3 MEXY >KeTYHBIM IPOTOKOM peMHaHTa
U BBIKJTIIOUEHHOIT 1o Py metseit ToHKOM Kumiku (puc. 5).
Ha 7-it esp mocste 1-ro sramna BbIIIOJTHEHA KOHTPO/IbHAA
KT, mpu KOTOpOIt 3aperncTpypoBaHO yBelIndeHue 00b-
eMa peMHaHTa 1o 630 M (46 % OT cOXpaHEeHHOI MapeH-
XuMBI nledeHn). [ledeHoUHas apTepus, MOpTaNbHAs U Iie-
YeHOYHasl BEeHbI OY[yIero ocTaTtka IeyeHy paBHOMEPHO
KOHTPACTUPOBA/INCh, B 00aCTM AMCCEKI[UY MapeHXUMBI
IIPOCTIEXXMBAJICS JPEHAX, B OCTA/IBHOM 6e3 0coOeHHOCTel
(puc. 6).

Puc. 6. 3D-mopenp nevenn nocie 1-ro stana ALPPS. [TopranpHble, edeHOYHbIE U HIDKHSISI O/Tasi BeHbI. [IpeHax B 00/1acTy UCCEKINN
[IApEeHXVIMBL; @ — BUJ, Criepeny; 6 — BUA c3au
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Puc. 7. 3D-mopenp pemHaHTa nedeHy nocie 2-ro stana ALPPS. ITopTanpHas, nedyeHOYHas M HYDKHASA 1IO7Iasl BEHBL;
a — BUA crepe; 6 — BUJ, c3aan

Puc. 8. 3D-mopenb peMHaHTa nedyeny nocsne 2-ro srama ALPPS.
Ileyenounas aprepus. Bup ciepenu

ITocne 2-ro srama omepanuu KT 6bura BbImOTHEHA
yepes 15 [HeN ¢ Le/Ib0 MCKIIOYEHNA HaUYNA XKULKOCT-
HBIX CKOIUIEHUIT B OPIOLIHON IOMOCTY U /IS OLIEHKU CO-
CTOAHMSA peMHAHTAa B CBA3U C YMEPEHHBIM yBe/lIUYeHUEeM
yPOBHs IpsiMoro 6unupy6una 1o 98 Mxmorns/n (puc. 7, 8).
[TaTomornvyecknx M3MeHEeHMiT B OPIOIIHOI IIOIOCTY IpU
UCCTIEIOBAHMM He BBIABJIEHO, B IIJIEBPa/JIbHBIX IMOJIOCTSX
OTMeYasicss CBOOOMHDIN BBIMOT C YaCTUYHBIM aTe/leKTa-
3MpOBaHNEM HIDKHUX fofeit nerkux. Ha ¢one koncepsa-
TUBHOJI Tepanyy ABJIeH)s Ie4eHOYHON HeJOCTaTOYHOCTHI
6bUty Kynposansl. Ha 13-it feHb 1oc/te 3aBeplieHus oe-
paunu 601bpHast ObUIA BBIIIMCAHA.

Takum obpasom, KT npegocraBuna nonuywo nHop-
Malnio, Heo6XoaUMYyIo I InaHuposanusa ALPPS:

- TOYHOE yKa3aHMe KO/INYECTBA, Pa3MepOB U JTOKaIN3a-
L[/} O9aTOBBIX 0OPa30BAHMII U MIX B3AMMOCBS3b C Maru-
CTPaJIbHBIMU COCYlaMU U IIPOTOKaMU;

— KOJIMYeCTBO COXPAHEHHBIX M IIOPA)KEHHBIX CEIMEHTOB
IeYeH;

- obbeM OypylIero ocTarka meyeHu;
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— COCTOSIHME NTAaPEHXVMBbI IIeYeH;

— aHATOMMYECKMII BapMaHT CTPOEHM: MaruCTpanbHBIX
COCYJIOB IIeYEeH;

- OTCYTCTBHME BHENEYEHOYHBIX M3MEHEHMII, KOTOpble
MoIIM OBl IOTEHLMAIbHO INOBIMATH HA YCIEUIHOCTDb
ALPPS, mannpumep, Ipu3HAKOB NOPTATIbHOI IMIIEPTEH-
3.

Mbl He HanUIM B OTEYECTBEHHON WM 3apybex-
HOJ 7uTeparype paboT, MOCBSIIEHHBIX IJIAHMPOBAHUIO
ALPPS y 60/1pHBIX aTbBEOKOKKO30M IT€YeHN II0 JAHHBIM
KT, B T.4. Cc IpuMeHeHNeM TPeXMEPHbIX PeKOHCTPYKLMIL.
3D-MopenupoBaHue BIIEPBbIE CTA/IO MCIIONb30BAThCA B Ye-
JIIOCTHO-JINLIEBO XUPYPIUH, Ty4€BOIl TEPATINU, HEIPOXM-
pypruu u opronenuu. B xupypruueckoit renaTonorum pe-
ammsanua 3D Busyanmmsanym O6bi1a 60jee TPyLHOI B CBA3U
CO C/IOXKHOI aHATOMUeNl 1 BapuaOeIbHOCTBIO COCYHOB
[13]. B 1991 r. XammmMoTO U COABT. JOTIOXXVIN O Pa3BUTUA
MeTOa peKOHCTPyKuun 3D-Mofenn me4eHOYHOl aHaTo-
MIH, YTO TTO3BOMMIO YAYYIIUTD NpefoNepaliOHHYIO BJ-
3ya/nM3alyio IaTo/IOrMYeCcKOro o4ara 1 ero J0KaIn3aliio
COITIACHO CETMEHTAPHOMY CTPOEHMIO IIeYeHN; KpOMeE TOro,
MOSIBI/IACH BO3MOXKHOCTD [uddepeHnnpoBaTb 3HaYMMble
BapUaHTBI NIeYeHOUHOIT aHatoMuu [14, 15]. Marescaux et
al. BbICKa3au MpefIonoXKeHne 0 BOSMOXXHOCTH IIPUMEHe-
HysA 3D-TeXHMKM BU3yanM3aluy NeYeH) IJid IJITaHMpOBa-
HIIA XMPYPIUYecKoro BMenaTenbcrsa [16]. B 2000 r. 6buta
paspaboraHa mporpaMma aBTOMATH4YeCKOJ CerMeHTaLuN
COCY[OB TIeYeHM M/ pPelIeHMs PasIMYHbIX XMpyprumde-
ckux 3ajad [17, 18]. Takxe B mporpaMMHOM obecIiedeHnn
paboueil cTaHIMM Bpada-peHTIEHOJIOTA MOSBUIACH BO3-
MO>XHOCTb NPOBOAUTD BOTIOMETPUIO IIPY ITAHVPOBAHUMA
ornepatuBHBIX BMernaTenscTB [19]. Kamel et al. momoxm-
JIV O BBICOKOJ TOYHOCTM BOJIIOMETPUU IIPU BUPTYaTbHON
FeMUTeNaTaKTOMNUY, UCHonb3ys 3D-usobpaxenus [20].
Kpome TOro, oHM NO3BONMIM BBIABUTH pas3iNyHbIE Ba-
PUAHTBI COCYAMCTON aHATOMMM II€YEHOUHBIX apTepuil B
45 %, ne4yeHOYHbIX BeH — B 30 % M IOPTaNbHBIX BEH — B
20 % ciy4aes [21].
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3aknroueHne

B mpencraBneHHOM KIMHMYECKOM Cy4ae peHTTe-
HoBckass KT ¢ pekoHcTpykuumeit 3D-mzobpaskeHnit mo-
3BOJIMJIA HE TOJIBKO IIOJIyYNUTh IOJIHYIO IMAarHOCTUYECKYIO
nHopMaIyio, KoTopas Obla HeoOXORMMA XUPYPTy AL
OLIEHKV Ppe3eKTa0eNbHOCTY ITaTOIOTMIECKOTO IIpOLiecca
U IUIAHMPOBAHMA TUIA ONEPaTMBHOTO BMeEIATEeIbCTBa,
HO Y OLIEHUTb COCTOSAHME PEMHAHTA, €r0 COCYAMUCTDIX 3J1e-
MEHTOB II0CJIe TIEPBOTrO ¥ BTOPOIO 3TAIlOB OIEPAaTMBHOIO
BMeIlaTeIbCTBA.
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Abstract

Purpose: To provide case report of alveococcosis of the liver, when ALPPS procedure was planned based on diagnostic information

and 3D reconstructions of computed tomography.

Material and methods: Computed tomography with bolus intravenous administration of 100 ml of contrast media Ultravist-370
was performed on multislice computed tomography Aquilion 64 Toshiba.
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Results: The preoperative planning is the crucial part of treatment to minimize or exclude liver insufficiency after resection.
The minimal volume of remnant of the liver should be more than 25-30 % for normal parenchyma and more than 40 % in case of
chronic pathologic diffuse process in the liver for example steatosis or cirrhosis. If the estimated volume of remnant is not enough
to perform resection, two staged hepatectomy should be planned. According to CT data, the parenchyma of segment S2 and most of
parenchyma S3, which together constitute the so-called lateral sector of the liver, were preserved. It allowed to plan an extended right-
sided resection. However, the volume of the future liver remnant was 410 ml - about 30 % of the functioning part of the liver which
was considered insufficient in view of the presence of prolonged biliary hypertension and a decreasing density of the parenchyma.
Vascular elements of the left lateral sector - left hepatic artery, left hepatic vein and inferior vena cava were intact, however, there was
a possibility of involving the wall of the left portal vein, due to its prolonged contact with the surface of the parasitic lesion. Using the
segmentation tool on radiology workstation, a 3D surface model of the liver was built, where the localization of the pathologic lesion
and its relationship with the main vessels were visually demonstrated. After preoperative preparation, a decision was made to perform
ALPPS procedure. At the first stage intraoperative the adhesion of the parasitic lesion with the left portal vein was confirmed, which
required its resection and plastic. Also in addition to the usual volume of the operation, an atypical resection of the S3 segment and
Roux-en-Y choledochojejunostomy were performed. On the 7th day after the 1st stage, a control CT scan was performed, at which
an increase in the volume of the remnant to 630 ml (46 % of the preserved parenchyma of the liver) was recorded. The hepatic artery,
portal and hepatic veins of the future liver remainder were enhanced homogenously; drainage was traced in the area of parenchyma
dissection after the second, 1 stage of the operation, CT was performed in 15 days to exclude liquid accumulations in the abdominal
cavity and to assess the condition of the remnant due to a moderate increasing of the level of direct bilirubin up to 98 umol/l. No
pathological changes in the abdominal cavity were revealed, only free pleural effusion was observed in the pleural cavities with partial
atelectasis of the lower lobes of the lungs. After conservative therapy the liver insufficiency was resolved. On the 20th day after the
operation, the patient was discharged.

Conclusion: In the described clinical case, computed tomography with 3D reconstructions made possible to obtain complete
diagnostic information that was necessary for the surgeon to assess the resectability of the pathological process and to plan the type

of surgical intervention.

Key words: computed tomography, 3D reconstruction, alveococcosis of the liver, two stage hepatectomy, ALPPS
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K 80-JIETUIO b.1. HAPKEBUYA

15 aBrycra 2018 r. ncnomamnoch 80 €T CO THA pOXK-
[eHMsl BeAyllero HAyYHOrO COTPYAHMKA Taboparopun
PangyoM30TONHON [MAaTHOCTMKYM HalMoHalIbHOTO Menu-
LIMHCKOTO JICC/IEl0BAaTENbCKOIO I[€HTPA OHKOJIOTUM NM.
H.H. bnoxnua Munsgpasa PO, npesupenta Accounanun
MeUIUHCKNUX usnukoB Poccuy, [OKTOpa TEXHUYECKUX
Hayk, npodeccopa bopuca ApocraBosnya Hapkesuuya.

ITocrie OKOHYAHNS CPefHEI IIKOMbI C CepeOpsIHOI Me-
manpio B 1955 1. B.f1. HapkeBud moctymmn B MOCKOBCKMIA
MHKeHePHO-QUSMYECKIIT MHCTUTYT, KOTOPBIN 3aKOHYMUII
C KpacHbIM gumioMoM B 1961 . o kadenpe pagnanmon-
Holt ¢usuku (pusnka samurer). [IpopaboraB Ha TOI XKe
Kadenpe B JO/DKHOCTK CTApILIero MHXEHepa 5 JIeT, OH B
1966 r. mocTynmI B aCIMpPaHTypPy, KOTOPYIO IOCPOYHO 3a-
KOHYMJI B 1969 1., 3amuTtuB fuccepranuio «Vccnegosanue
TI07I€Jl PACCEAHHBIX 37IEKTPOHOB B BEIECTBE» Ha COMCKa-
HIe YYEeHON CTeleHV KaHpupara (puaMkKo-MaTeMaTnde-
CKMX HayK.

B ToMm >Xe rogy oH ObUI HpuITIalleH Ha paboTy B
VIHCTUTYT 3KCIIEpMMEHTAJIbHON ¥ KIMHUYECKON OHKO-
noruu AMH CCCP (remepp - HaumoHnanpHbIil Memm-
LMHCKMII MCCNIeOBATe/IbCKMII LIEHTP OHKOJIOTUM UM.
H.H. broxuna Munsapasa P®) B nogpasnenenne pajguo-
M30TOIIHOM AMATHOCTUKM, KOTOPOE BOSITIABIIAN B TO Bpe-
M O[IVH U3 OCHOBATeJIell OTeYeCTBEHHOM AIEPHOV Mefy-
yuubl [1.C. CuBoumuckuit. B aToit maboparopun cHavata
OH paboTas B JO/DKHOCTY CTApLIEro HAyYHOTO COTPYAHM-
Ka, IIOTOM — B JO/DKHOCTY BENYIEr0 HAyYHOTO COTPYIHM-
Ka I TaM K€ IIPOfIO/DKAET YCHENUTHO TPYAUTHCA y)Ke IIOUYTH
IIOJIBEKa.

B 1987 r. oH ycrenrHo samutun gucceprannio «Mare-
MaTu4yeckoe MOJieMpoBaHue B (PyHKIIMOHAIBHOI pajyo-
HYK/IUHOJ OMAaTHOCTHKE» Ha COMCKAHME YIEHON CTEIIEHN
[IOKTOpa TeXHMYECKNUX HayK, a B 1997 I. eMy ObUIO IIPUCBO-
€HO y4eHOe 3BaHIe npodeccopa.

OcHoBHas cdepa HayuHbix uHTepecoB b.SI. Hapke-
BMYA — (UBUKO-TEXHUYECKE ACIEeKTDL S/IePHOI MeVIIIN-
HBI, Pa/iMallJIOHHON OHKOJIOTMM Y JIy4eBOI IMAarHOCTUKIU.
OH ABNAETCA OCHOBAaTe/lIeM METONONIOIMM AMArHOCTIYe-
Ck¥M MH(MOPMATUBHOIO MOAXOAA K 00paboTKe pe3ynbra-
TOB (PYHKIMOHAIBHBIX PaJVOHYKINIHBIX MCCIE[OBAHMI
Ha OCHOBE MAaTeMaTM4ecKOro MOJENMPOBaHMA TpaHC-
HmopTa pajguodapMIperapaToB B OpraHU3Me YelTOBEKa.
[Mocnenuue 10-15 eT OH COCPEROTOYNMIICS HA Pa3paboT-
Ke NPUHIMIIOB M TEXHONOIMi obecliedeHMs pajuaiy-
OHHOJI 6€30IaCHOCTM B MeAMI[MHE, U B 3TOI 0OIACTM OH
CTajl OFHMM M3 BefyLUX CIenyanucros B Poccumn. Vim
Ony6/IMKOBAaHO HECKOIBKO YIeOHBIX IIOCOOMII M LIMKIIOB
cTaTell B XXypHamax « MeIMUI[MHCKas pafiuoNIorys U pajua-
[UOHHas1 6e30macHOCTb» U «Paguonorns — mpakTuka» mo
obecrieyeHNI0 PafMAIIOHHO 6e30MacHOCTY MAlJeHTOB,
IIepCOHAJIa, HAace/IeHNs U OKPYXKAIollell Cpelbl, a TakKxke
II0 MPOEKTUPOBAHMIO PAMOIOrNYecKMX Kopiycos. Ilox
€T0 PYKOBOJICTBOM IIPOB€JI€HbI BayKHbIE MCCIENOBAHNA TI0
THO3UMETPUYECKOMY IUIAHMPOBAHUIO PANVOHYK/IMIHON
Tepanuy, B TOM 4YJC/Ie 110 UCIIO0/Ib30BAHUIO HEJIMHEHOTO
KaMEepHOTO MOJIeIMPOBAHMA JIJIl OLEHKM IIpoliecca pa-
IAMAIVIOHHOTO «BBITOPAHVI» IIMTOBUHON >Kele3bl IIpu
PagVMOHYK/IMAHON Tepanyy 6ONMbHBIX PAKOM LM TOBIU/FHO
xenesbl. CreffyeT OTMETUTDb TaK)Ke €ro MCCIeJOBaHMA 110
OlLleHKe BKJIaJa KOPOTKOIPOOeXHBIX OKe-37eKTPOHOB
U BHYTpeHHell KOHBEPCMM B JIyueBble HArpy3K! Ha IIa-
LVEHTOB IIPY PajMOHYKIMIHON AMArHOCTMKE, IO 000-
CHOBAaHNMIO HOPMAaTMBOB KOHTPOJIA paiiOaKTUBHBIX
3arpsI3HEHMIT pabOYNX ITOBEPXHOCTEN «IMCTBIMU» TaM-
Ma-M3/Iy4YalollyMI  PagMOHYKINAMM, MCIONIb3YeMbIMU
B sIJIepHOII MefUIIVHE, IT0 00eCHeYeHNI0 pajualiiOHHON
6€30MacHOCTH /NI, KOTOpbIe YXa)XXMBAIOT 32 OONbHBIMU
II0C/Ie KYPCOB PaZiMIOHYK/IM/JHON T€paIni, a TAK>Ke I10 OIl-
TUMM3AIUY PEXVUMOB SKCIUTyaTallVyl PafMOHYKIMIHBIX
TeHepaTOpOB ¥ ONTUMMU3ALNK YAATEHUA XXULKUX Pajuo-
aKTMBHBIX OTXOJIOB U3 IIOfIpa3fie/IeHNi PayIOHYK/IU/IHOI
Tepanuim.

b.sI. HapkeBuu sBnseTcss aBTOpoM 12 MOHOrpadmit,
U3 KOTOPBIX HallMCaHHbIE B COABTOPCTBE C Npodeccopom
B.A. KoctpineBbIM ydeOHBle mOCO6Ms «MepuimHcKas
¢usuka» u «PagmanyoHHas 6e30IaCHOCTb B MeIMIN-
He» CTajy HACTONbHBIMM KHUTAMM HECKOJIbKUX IIOKO-
JIEHWJT OTEYeCTBEHHBIX MENUIIVMHCKUX (PU3UKOB U pa-
puonoros. B 2017 r. B coaBTOpcTBe ¢ akageMukom PAH
JLLA. Vineunusim n npodeccopom VILII. KopeHKOBBIM BbI-
IIJIO B CBET JOIIOJIHEHHOE U IepepaboTaHHOe 5-¢ mepens-
naHve yyeOHuKa «PagyanyioHHas rurueHa», momydnBIiee
MHOTOYMC/IEHHbIE IIOJIOKUTEbHbIE OT3BIBbI HAy4YHOI!
0011IeCTBEHHOCT KaK y Hac B CTPaHe, TaK U 3a PyOe>KoM.
Bcero b.[I. HapkeBuu omy6nukosan oxomo 300 crareit B
Pa3IMYHBIX HAyYHBIX J)KypHasaX. Pe3ynbTaToM ero akTuB-
HOJI M300peTaTeNIbCcKOIl JIeATeIbHOCTU ABJIAIOTCA 55 Ia-
TEHTOB U aBTOPCKUX CBUAETENbCTB Ha M306peteHus. Ilo
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MHEHMIO CBOMX KOJIJIET, OH CTaJI JIyYIIUM MEIVKOM Cpefu
¢n3nKoB 1 myqnM Gpr3NKOM Cpenu MeVKOB.

Ba)KHBIM HaIpaB/IEHMEM €TI0 eATETbHOCTY SABAETCA
paspaboTka HOPMAaTMBHBIX [JOKYMEHTOB B obmactu pa-
AuanmoHHOi Oe3omacHocty B MepmiyHe. OH ABIAeTCA
BeJYILIMM COaBTOPOM psAfa OQUIMAIBHO yTBEP)KIECHHDIX
MeTtonydeckux ykasanmit u CanllnHos no papnonyxinz-
HOI JVATHOCTUKE, Jy4€BOM Tepalny, pagoOHYKINIHON
Tepannu, HO3UTPOHHO IMUCCHOHHOI ToMOrpaduu, Ipo-
TOHHOJ Tepanuu. B HacToAllee BpeMA OH aKTMBHO yd4a-
CTBYeT B pa3paboTke npodeccnoHarbHOro CTaHAAPTA Me-
IUIMHCKOTO (PU3MKA.

Mnoro cmn M TEJAarorMYeckoro  MacTepcTBa
b.5I. HapkeBud BkIajpiBaeT B MpodecCHOHaIbHYIO HOf-
TOTOBKY Hay4HOJ MOJOJEXN. B TeueHne psAja 1eT oH 4n-
TaJl JIEKLMOHHbIE KyPChl II0 OCHOBAM AJ€PHON MeIMIMHbI
u paguannonHoi 6esomacHocty 8 MVIOW u MI'Y. B Ha-
CTOsilIlee BPeMs OH AB/AETCA PEKTOPOM M OJHMM U3 Be-
AyLIMX IperofiaBartenell PernoHaabHBIX Y4eOHBIX KYPCOB
MATATS no noBslieHNI0 KBaMuGUKauuyu METUIMHCKAX
(U3MKOB [Is1 OTHENIEHUIT pPaJMal[MOHHON OHKOJIOTUM,
e OH IPENCTaB/IAE€T KypcChbl IIO q)MSI/IquKI/IM OCHOBaM
PanVIOHYK/INIHOM NMArHOCTUKY, PAJIOHYKIUIHON Tepa-
MY, PEHTTeHOAMATHOCTUKM U pafMalMOHHOI Oe3omac-
HOCTU B MefuliHe. 3a IOC/IefiHMe 1IeCTb JIeT IPOBEIeHO
20 KypcoB 1 2 TpexMeCs4Hble CTAXNPOBKM I10 MEMULIMH-
CKOl ¢u3uKe, B pe3y/nbTaTe KOTOPBIX YCIIENUIHO IIPOIIN
oAroToBKy 406 PYCCKOTOBOPAIIMX CIELMAINUCTOB U3
19 crpan-unenoB MATATD, B ToM 4nmciie 1 U3 pAfa CTpaH
BocTounoit Esponbl. Bee ero nexium BBISBIBAIOT HEMOJ-
HENbHBII MHTepec CyllaTeNel, 3aKaH4YMBasACh MHOIJA
[a)ke aIIOAVICMEHTaMH. 3a BpeMsl CBO€Nl paboThl B Mef-
L[MHCKOJT (pu3MKe OH OBUI PyKOBORMTENEM 25 HUIUTOMHBIX
pabor crygentoB MVON n MT'Y, nogrorosun 10 xauau-
[ATOB HAyK 1 ObII KOHCY/IBTAHTOM IO 2 JOKTOPCKUM JMC-
ceprauysAM. O ero BbICOKOM HAay4YHOM aBTOPUTETE CBMU-
[E€TENbCTBYIOT TaKJ)KE€ IPUITIALIEHNMA Ha OIIIIOHMPOBaHNE
43 xaHaUPATCKUX U 10 JOKTOPCKUX AXCCEPTaLMIA.

88

O6nagas yHUKaIbHOI 9pyauLyeli OYKBaIbHO BO BCEX
paspgenax MemuIMHCKoON paguonoruu, b.S. HapkeBmu
CTall OfHMM M3 BeNYIIMX AaTTeCTOBAHHBIX 9KCIEpPTOB
HAy4YHBIX IIPOeKToB B Mmnnobpuayku P®, PAH, OPII,
PO, Tockopniopanusax «Pocuano» u «Pocatom», ABA-
erca wieHoM HTC 1mo MeguiyHCKOM IPOMBINIJIEHHOCTI
Munnpomropra PO.

Cras B 2018 1. mpe3uaeHTOM Accolyannuy MeULNH-
ckux ¢usukos Poccun, oH akTMBHO paboTaeT Haf pelie-
HUeM psiia Mpo6jeM IO MOBBIMEHNI0 3¢ GeKTUBHOCTU
paboThl MeAVIMHCKIX (PU3UKOB B OTEYECTBEHHON Me-
LIVTHCKO paZiiONIOTUIL.

ToyHOo Tak >ke OH IUIOHOTBOPHO TPYAUTICA B He-
CKO/IBKMX TPOQUIBHBIX HAyIHBIX XXYpHaIax. B sxypHaie
«MepmuiyHCKas pagnoIorysl ¥ pajuanoHHas 6Gesormac-
HOCTb» OH B TeUeHNe 45 JIeT ABJIAETCA CTapelNM I10 CTa-
Ky WIEHOM pefKOJUIeTVY ¥ Hay9HBIM PeflaKTOPOM, B JKYp-
Haste «MeauumHCcKast GpusnKa» — IJITaBHBIM PEIAKTOPOM, a
B >XypHane n «OHKOIOIMYECKMIT >KYPHAL: TydeBas Oya-
THOCTMKA, JTyd4eBas Tepalua» — 3aMeCTUTe/NIeM ITTaBHOTO
PemaKTOpa, HAayYHBIM J BBIITYCKAIOLIVIM PELAKTOPOM.

Cpenn xomner Bb.JI. HapkeBumu mnonbsyeTcss 3aciy-
>KEHHBIM aBTOPUTETOM U ITyOOKUM yBakeHreM. Ero ot-
JIMYaeT BBICOKAsl MMCLMIUIMHA, 00s513aTeIbHOCTD, TPYHO-
nmobre u TpeboBaTenbHOCTh K cebe. Bce sHaromue ero
neHaT bopuca fpocnaBoBuya He TONMBKO 3a JI€/IOBbIE
Ka4yecTBa, HO U 3a JOOPOTY, OT3BIBUMBOCTD U ITTyOOKYIO
HOPALOYHOCTb.

Cepneuno mnosppasndgem bopuca fpocnasosuya c
100uIeeM 1 JKelaeM €My KPelKOro 3J0poBbsi, Orarormo-
7y4ausi, IpodecCHOHAIbHBIX 00EN 1 HOBBIX TBOPYECKMUX
CBEpIIEHNIA.

Accoyuavus meouyuHckux ¢pusurxos Poccuu
HavuonanvHwlil MEOUUUHCKULL UCCIe008aA1MernbCKULL
uenmp onkonozuu um. H.H. Bnoxuna Munszopasa PO
Peokonneeus scyprana «MeduyuHckas paouonoeust u
PAdUAUUOHHAS 6€30NACHOCTIbY



