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Panno6uonorus. IlpnaoduBa CneLUalHOCT MO Pamno6uonorns mnpe3z 2010. YwacTsa B
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Institute for Transuranium Elements, Karlsruhe, Germany, PaanoakTUBHOCT, HYKIHIHH
[MarpaMu, M34MCIIeHHe Ha PaIMOAKTHBEH pasiial, JI03UMETPHsl U eKpaHupaHe, MpOAYKTH Ha
nenene; anpua 2013r, IAEA, Belgrade, Serbia, buonoruiiu edexkTd OT HOHM3MpallaTa
paauanusi, 6MOA03UMETPHUs NIPH MacoBa paJMallMOHHa aBapHs, CTaTUCTHYCCKH METOAH npu
OLIEHKAa Ha A03aTa, CenTeMBpH 2014r, St Anne’s college, Oxford, UK, CraTHcTH4eCKa
o6paboTka Ha pe3y/nTaTH B 61OIOrMYHATA JO3MMETPHS U TBHIIKYBaHE Ha MONY4CHUTC NaHHH,
paAnoGMONIOTHA - aHAIN3 HA HEOTPEACICHOCT. Mma yyacTHe B JiBa NMPOEKTa M0 ABYCTPAHHO
CHTPYAHHYECTBO C OUSINU, ly6ua (2013-2015, 2016-2018) u eauH ¢uHAHCHPaH 34
dyHIaMEHTaJIHX Hay4HH W3CIeBaHUA OT 2018. OcHOBHM 00J1aCTH HA HAay4YeH HHTEPEC Ca.
LMTOTeHETUKA U OMOA03MMETPHA.

obOma XapaKTepHCTHKa HA AUCEPTALlTHOHHHA TPYA

EqHo OT rojeMuTe AOCTHXXCHMA Ha 4OBEUECTBOTO © nsnomsBanero Ha MIJI B
3paBeona3BaHeTo  (PeHTreHoBaTa MarHOCTHKA, HWHTEPBEHUMOHANHATA  PaAHOJIOTHA,
HyK/ieapHaTa MeAMLHHA H TBUeeYeHUET0); B MPOMHILIEHOCTTa (CTepuIn3alus Ha Xpahy,
CTPOUTENICTBO, MHKEHEPCTBO) M APYTH. Ho BCE MO-roIsIMOTO MM MpPUJIOKEHHE € CBBP3aHoO ¢
MOBMIlIABaHE HA ONMACHOCTTA OT paainallMOHHH MHUMACHTH.

B curyauus Ha MacoBa paMallioOHHa aBapHi, 6bp30TO MACHTU(HUIMpPAHE HA JHLATY,
J3TIOKEHH HA BHCOKHM AO3U € OT NMbPBOCTENEHHO 3HAYCHHC 3d ’bpPBOHAYAJIHKMA TPUAX H
B3eMaHeTO Ha pelleHus 3a MEJHUHMHCKO JICHCHHC. lluToreHeTMuHaTa J103UMETpPHA,
BKTFOYBALIA aHATM3 HA JUUEHTPUYHU XPOMO30OMH, € HAACK/ACH MeTO/ 3a OHoJIOrMyHa OLICHKA
Ha 103aTa, JOIMBJBalla WM aJTEPHATHBHA Ha dbusuuHata A03uMeTpHs. T4 obaue uMMa JBE
OCHOBHM OTpaHUYCHMA: leobxonuM e nepuon oT 48 yaca, 3a Ky/N1TUBUPAHC Ha nUuMQOLUTH U
rnonyyaBaHe Ha MeTadasHM MIACTHHKU H 2 HAJIM3BT HA XPOMO3OMHHUTE YBpeKAaHud CHUIO
OTHEMA J10CTa BpEeME.

OT ronsMO 3HaueHue € pa3paboTBaHETO Ha HOBH, no-6bp3M U B CBHIIOTO BPEME
nocTaThuHO e(pUKAacHM METOAM 3a OLCHKAa Ha [orbJHaTara 103a, KOUTO Aa €JIMMHUHHpAT
OrpaHM¥EeHUATA Ha 10Cera ChLICCTBYBALUMTC.

Ha pa3peliaBaHeTo Ha TO3U npo6JeM € NMOCBeTCH HACTOALINA AUCEPTALMOHEH TPYI,
KOHMTO ChIbpXKa 124 CTaHAApTHM NeyaTHH CTpaHuLd H giottouBa 19 ¢urypu u 24 Tabnuuy,
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pasnpeesieHd B 5 pasjena, M3BOAM M TIpHHOCH. U3non3saHu ca 162 nuTepaTypHH
M3TOYHHKA, BCHUKH Ha JJATUHULA.

[IpeacTaBeHMss MaTepuall HambJIHO OTroBaps Ha Un 42 (1) u (2) ot IlpaBunHuKa 33
npuaoOrBaHe Ha 00pa3oBaTe/IHa M Hay'4Ha CTEICH ,,JJOKTOp® U Ha Hay4YHaTa CTEIEH ,,JI0KTOp
Ha Haykure® Ha HIIPP3, kakro M Ha [IpunoxkeHue 2 YTOYHABAILO MNPENOPHLUUTETHUTE
M3UCKBAaHHUA KBbM AUCEpTallMOHHMA TpyA. M3MbJIHEHH Ca M M3MCKBAaHWATA 34 odopMsHE Ha
aBTopedepara.

JUTepaTypHa OCBEAOMEHOCT H TEOPETHYHA NOArOTOBKA

JlutepaTypHHAT 0030p € CTPYKTYpHUpaH B 7 noapasaena, B KOMTO MoapobHO ca
aHaJIM3UPaHU: B3aHMOJICHCTBUETO Ha MJI ¢ BemectBoTO; yBpexaanusata B JJHK n HenHata
penapauys; BUIOBETE XPOMO3OMHH abepallMy, BKJIIOYMTEJIHO MNpPEAM3BUKAHM  OT
paZiMalliOHHO BB3JCHCTBHE; METOAUTE 34 6UOJIOrMYHA OLIEHKA Ha ao3aTta (AUUEHTPULH H
OpBCTEHH, MHKPOHYKJIEYCH, TPAHC/IOKAUMH M MO CIEUHATHO ¢ayopecueHTHaTa in Situ
xubpuanzauus - FISH); 3aBUCHMOCTTa no3a-eeKkT U posiiTa Ha LWTOreHETUYHUTEC METOIH
pH OLICHKa Ha J03aTa.

I[IpocneneHo € pa3paboOTBaHETO Ha HOBH no-6bp3u ¥ edUKaCHM METOAM 3a OUCHKA Ha
HOFB/HATATA 1034, BKIIOYBALIM HAKOJKO MPOTEHHA, y4acTBall¥ B PAHHWTE eTaNH Ha KICTLHHNA
OTrOBOP CJiell PaaMalMOHHO BB3ACHCTBHE. Karo OuoMapkepy Ha JBOHHOBEPHIKHH JIHK
pa3sKbCBAHUA Ca aHaAW3MPaHH HHAYLHMPAHETO Ha v-H2AX/53BP1 ¢okycn u npoTenHa Y-
H2AX, OwuonornyeH HMHAUKATOp 3a paadalMOHHO pp3aeiicTBue. llpeacTaBeHH ca
TeXHUUECKHTE acleKTH, OCHOBHMTE HEAOCTaThUM NpH OpoeHe Ha dokycuTe, 3aTpyAHCHUATA
No BpeMe Ha OTYMTaHe M pa3pabOTeHHTE codpTyepHH Nporpamu. AKLEHTHPAHO © BBpXY
HeoOXO0AMMOCTTa OT 3aAbJOOUEHH MPOYYBaHMsA, KOWUTO Ja MOBHIUAT eeKTMBHOCTTA Ha Y-
H2AX/53BP1 MeTOABT ¥ [a ro HampaBsT OLIE MO-MOJIE3eH MNpH OLCHKA Ha N034td npu
MacOBH pajMaLlMOHHH MHLHUIEHTH.

®opMyNMpOBKaTa Ha HEPELICHWTE BBIPOCH, IOKa3Bat 3a1bJI00UYEHO [MO3HABAHE Ha
npofiemMa OT CTpaHa Ha aBTOPKaTa, MHOTO nobpa TeopeTHyHa MOAroTOBKa U criocobHOCTTA H
na 6Ga3aTa Ha mnoApoOHMS aHamM3 fAa OuyepTae MocokaTa Ha HayqHHTC IUpPEHUsT B
AMCEpTALMOHHUS TPYA.

ScHO U TOYHO € AedHMHMpaHa HeropaTa ueJ: ,,/1a €€ OLCHH MOorbjHara 103a MOHM3UpALLO
npYEHHE MPM JMLA, MOCTPajaiyd B paaMauudoOHHA aBapud M Jid cC MpOy4H, ONTHMHU3UPA H
BalMAMpa HOB MeToJ 3a OHOJIOorMyHa no3umerpua’. HeliHata akTyalqHOCT MOTBBPAHXME B
npeJMIIHUS pa3/iesl Ha peleH3UATa.

[Mo-BaKHMTE 3a/auk, KOUTO aBTOpKAaTa CH MocTaBsi 0OXBallAT: l6nonornyHa oLeHKa Ha
no3aTa Ha TMOCTpajaauTe Ipd pajvalMoHHA aBapusi B IP. CtamMOONUNCKH, Ype3
KOHBEHLMOHAJIEH JMUUEHTPHYEH aHallku3 M| LIMTOKOHE3UC-0JIOK MHUKPOHYKJIEYC TECT;
’ipocnessiBaHe 4eCTOTAaTa Ha AMLEHTPHLH M NPBCTCHA B numdouut oT nepudepHa KpbB;
Su3rpaXkJaHe Ha 3aBUCHMOCT no3a-e(peKT 3a HapacTBaHe 4e€CTOTaTa Ha v-H2AX/53BP1
hokycH, 4 yaca u 24 yaca ciel in vitro o61puBade Ha TUMQOLIMTH C Y-TbYH.

CyuTaM, Y€ 3aJa4yuTe ca TPaBHIIHO nogOpaHd W TapaHTHpaT TMOCTUrAaHCTO Ha

rnocrapeHara LeJl.



MEeTOAH4YECH MOAX0

W3cnensaHu ca 2 rpynu JiMua:
- meT 34paBH AOHOpa (TPH XKEHU U ABaMa MBIKE), Ha Bb3pacT Mexay 32 H 45 roJuHH,
KOWTO He ca TOoJJIaraHy Ha pafnallMoOHHO Bb3ACHCTBHE,
- [erT Jiilla, 3acerHaTv B paJiiallMOHHa aBapuA B I'D. CtaMOOJIMHCKH.
3a ouenka [l Ha 00bUSHHTE JIML@A Ca H3M013BaHU CICAHNTC LIMTOr€HETUYHU METOIH:
- KoHBEHLHOHAJEH METO/ 3a aHa/IU3 Ha AULECHTPULM H NIPBCTCHH H
- LluToxkuHe3uc-0JI0K MUKPOHYKJICYC TECT B nuMGOLMTH OT neprdepHa KpbB.
3a u3rpaxaaHe Ha 3aBUCMMOCTTA n03a-eeKT € OLEHsABaHA 4Y€CTOTa Ha H2AX/53BP1
dokycu Ha 4-Th M 24-TH Hac, CJel in vitro y-001pYBaHE Ha W30JIMpAaHH JTMMQOLHUTH.
M3non3BaHo € MMyHO(IyOpECIIEHTHO MapK1paHe Ha OenThUHUTE.
3a BceKH eIMH OT MAalMEHTHTE ca HamnpaBeHH ABC HC3aBUCHMU GUONIOTMYHUA OLEHKH
Ha monyyeHata josa. [lepeaTta B HLIPP3 oT KpbBHM MNpOOH, B3CTH 40 yaca ciel
paJualMOHHATa aBapHs. Bropara ou€HKa, Ha KpPbBHH npoOM B3€TH Ha 7-MUA JCH CJICA
apapusiTa, € M3BbpIICHA B IRSN, Ilapnx.
[IpunoxkeHa € MOAXOJsIA CTaTHCTUYECKA obpaborka. Hecrorara Ha v-hOKYCH 3a
BCSIKA 7I030Ba TOUKA € M34MCIEHa ChC CTATUCTHYECKATA nporpama Dose Estimate v5.2.
[TonyyeHUTe pe3yNTaTUTE NMpH BCCKH €IMH OT NETTC JIOHOpA, Ca TECTBAHH 32 XOMOTICHHOCT €
[IOMOLITA Ha Y2-TeCT. 3aBUCHUMOCTHUTC nosa-edext ca omnucaHd € IMHEeH MoJen M ca
W3YMCIIeHU KoeUUUEHTUTE Ha YpaBHCHHUATA.

3HAYHMMOCT H YOEIHTEeJHOCT HA NMOJYy4YeHUTE Pe3y/ITaTH

PesysntaTuTe ca OMUCAHU H3UEPHATC/IHO H KOPEKTHO B LIECT IV1aBH, [IpeacTaBeHH ca
gcHO M Harnenauo B 24 tabnuuu u 11 ¢urypu. ITociensalno Te ca 06001eHn U 00CHACHH B
cBET/IMHATA HA IUTEPATYPHUTE AaHHH.

Ha 14 touu 2011r. B rp. Crambonuicky BB3HMKBA TCHKKA pajMalMoOHHa aBapus C
rama-o6pyBaTenHa ypeaba. 3acerHaTd ca net Jinua Ha BB3pAacT MEXKIY 44 n 78 roauHU.
[T6pBHAT MEUUMHCKH MpEryie]] € U3BbPUICH CIICA 40 yaca. B3etu ca npobu 3a nmbJiHa KPbBHA
KapTHHA U GHONIOTHYHA OLEHKA Ha MOTYy4CHUTC JIO3MU.

*[[umozenemuyer AHANU3 U 6UOI02UYHA OYeHKa HA hocviHama do3a Ha
nocmpaoanume auya

VcTaHOBEHH ¢a MHOTOKPAaTHO MO-BUCOKHM YECTOTHTE Ha AULEHTPHIH U NPBCTEHH
(mexay 0,08 n 0,96 aGepallM¥/KIIeTKa), KaKTo ¥ Ha XpOMO30MHH ¢parmenTH (B AManasoHa
mexxny 0,13 n 0,57 ¢parMeHTa/KJIeTKa), CIpAMO TE3H, OTYETEHU B KOHTpPOJIHA rpyna OT
6nnrapckata nomynauus (0,0003 abepauun/knerka, Popova et al., 2013).

CHOHTaHHATA YECTOTa Ha MHKPOHYKJEYCH, H3UMC/ICHa B KOHTpOJIHA rpyna OT
oparapckara nomysiauus € 13,02%o. HabmoaaBaHHTe 4eCTOTH MPH MOCTPANATHTE nuua, ca
3HAUUTEJIHO TMO-BHCOKM - B JAHanasoHa MEKAY 94 u 735 %o, KOoeTo € MHOIOKpaTHOTO
NOBUILIEHHE HA U3c/ieABaHNUsA OHOMHAUKATOP.

JlaHHWUTE, NOJYYEHH OT LIMTOrCHETHIHUA aHanu3 (CymMapHa 4ecToTa Ha AMLCHTPUIHU 1
NpBCTEHU, KAKTO M 4€CTOTa Ha MUKPOHYKJIEYCH B NEpPHEPHH NUMGOLIMTH), Ca U3MN0JI3BaHH
3a OMOMO3UMETPUs Ha MOrbjHaTa A03a. JlerexTupanus rojiaM Opoi mpu MHKPOCKOMCKHS
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AHaIM3, BOAM [0 3HAYMTEJIHO HaMajlsiBaHC Ha neonpeaeneHocTra. CTONHOCTATE Ha JO3MTE,
OLIEHEHH T10 J1BaTa METO/a, Ca ChbIIOCTABUMM. Jlo3uTe U3UMCIIEHH YpE3 aHaIu3 Ha HecTabWIIHH
XpOMO30MHH abepauuu ca B AHanasona 1,25 — 5,6 Gy, a Te3u MOJy4eHH Upe3 aHATU3 Ha
MHKPOHYKJIEYCH Ca B iHana3oHa 1,22 — 5,22 Gy.

[Tono6Ha CHMOCTABMMOCT MEXAY AO3MTE, MOJYUCHH HPE3 aHaJlu3 Ha AULEHTPHULM H
MHKpOHYKJIEYCH, € HalbmoaBaHa B HAKOIKO cllyyasi Ha aBapuiHO OONIBYBAHE (McTanbyn,
Typuust mpe3 1998r; Shanxi Taiyuan, Kutait npe3 2008r; Henan Province, Kuraid npes
1999r). Bau3kuTe CTOMHOCTH Ha JO3MTE, OLICHEHH Ype3 MpujaraHe Ha [paTa METONa NaBa
paBO Ha aBTOpa Ja MpPUEME, € MHKpPOHYKJIEYC TECTBT M LMTOTCHETHUHHMAT aHanu3 Ha
NUUEHTPULUM M TPBCTEHH B nepudepHn AuMPOLHTH, Ca HAACKIHHU METOAM 3a
OMON03UMETPHS.

3a fga ce YCTaHOBH Kak Oposi Ha OTYETCHHUTE KJICTKH BiMsie BBpXY TOYHOCTTa Ha
OLEHeHaTa [03a, KaKTo M BbpXy JWanasoHa Ha [IOBEpUTEJIHMS HMHTEpBal, AO3MTE Ha
o6NBbUEHNTE ML €4 W3YUCICHM TPUKPATHO, C/e] aHaH3 Ha pasnuyeH Gpoi TMMPOLUTH
(50, 100 u mexay 210 w 376 kierku). IIpoy4BaHeTO MOTBBPXKAABA, MHC Oposs Ha
aHAMM3UPaHNTE KJIETKH OKa3Ba rosiMO BIIMAHHMC BBpXY IpaHuLuTe Ha 95% AOBEPHUTE/ICH
MHTEpBAN - C TAXHOTO YBEIMYaBaHE, HaMalliBd AMana3oHa MExAy ropHara W A0JIHaTa
rpaHUlia Ha TO3M MHTEPBAJ, KaKTo € ONMHUCAHO B nuTeparypara. PasiMKUTe MEXKAY TPUTC
H3UMC/IEHH 03, TIPU BCAKO €HO OT JIMLATa, Ca B paMKHMTE Ha 0,5 Gy, KOeTo ¢ J0TYyCTHMO
[py MbPBOHAYANIHA OLEHKA Ha MOoy1eHaTa 103a.

*[Ipocaedseane vecmomama Ha Ouyenmpuyy U NpbCMeEHu 6 qumgpoyumu  om
nepugepHa Kpve Ha nocmpaoanume auya

[Ipu MMHANIO paJHaLlHOHHO Bb3elCTBHE BB3HMKBAT TPYAHOCTH 3a OLEHKA Ha 7103aTd,
TBii KaTO JUMQOLUTHTE, HOCUTEH HAa U3MECHCHUA [OCTEINEeHHO OTnajaT OT KpbBHUSA MOTOK H
yecToTaTa UM ce moHmKapa. TouHaTa Bpb3Ka MEXAY 4eCTOTaTa Ha AMLEHTPULIMTE U BPEMETO
cnel obpUBaHE HE € HAMbJIHO M3ACHCHA U € OT U3KJIIOYMTENIHA BaXKHOCT B Clly4yauTe, KOTraTo
3a0aBsSHETO NPH B3€MAaHETO HAa KPBBHH npo6u € noBeye OT HAKOJIKO CEAMHLH.

3a na nade OTFOBOP HA TO3M BBIPOC JOKTOpAaHTa NpOC/IeAiBa W3MEHEHHUETO B 4YeCToTaTa
Ha paJMaliOHHO MHIYLMPAHHUTE HecTaGUIHK XpOMO30MHH abepauyy, KaTo npwiara MeToAbT 3a
LMTOTEHETHYEH aHAW3 HA IMLEHTPULIM U NPBCTCHHA MPH TPH OT MOCTpajJaIUTE JIMIA, CHOTBETHO
40 yaca (ITBpBOTO B3e€MaHE Ha KPBBHH npobu), 4 meceua, 1 roa., 2 ron., 3 roa. ¥ 4 roa. cien
aBapusTa (MeceLl OKTOMBPH 2015r).

B kpas Ha W3CIEABaHHMs MEPHOA, PE3YJITATHTC NoKa3BaT ChUIECTBEHA pa3jiMKa B
3aBUCMMOCT OT MonyueHuTe no3u. I1py nauueHTa ¢ Haii-sucoka ao3a (5,6 Gy), yecToraTta Ha
abepalyuTe € TMOHWKEHA B Hali-roJsiMa CTerneH, JOCTUraiku A0 5% OT MbpBOHAYANHATA
yectoTa. I1py ApyruTe ABE W3CICABAHH JIHLA, MOJIYYUJH TMO-HUCKHU 1031 (3,37 u 2,47 Gy),
yecToTaTa € peayluupaHa, CbOTBETHO 10 23 u 22% cnpsaMo MbpBOHAYAIHATA CTOMHOCT.
He3aBrcUMO OT TOHWKeHMeTo ofaye, YeTHpU TOAMHHM CJICA apapuATa, TA BCE OWIE ©
3HAYUTENHO MO-BUCOKA OT CIIOHTAHHATa YeCTOTA 3d 6barapckara rnomyaanus.

[TepuoasT 3a KOHTO MbpBOHAYAIHATA HECTOTA Ha abepalliiuTe HaMaJlsiBa HanoJOBHHA
e B paMKuTe Ha | roauHa, KOeTo ¢ B ChIUIACHC ¢ pe3y/nTaTuTe, MOAy4eHH B HACTOALIOTO
npoyusane. ['-xa CtaliHOBa NPHEMA, HO HAM-TOISIMO 3HAYEHME 3a MPOABIDKUTEIHOCTTA HMa
103ara, NnojydyeHa rno BpEMC Ha o61puBaHe. Bp3MOXKHM OOSCHEHHMs CrOpea Hes Moratr Ad
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v BB3CTAHOBHTENHHMA TPOLEC, CJleA pPaJMaUMOHHO MHAyLMpaHaTa JICBKONCHAA M
06pa3yBaHeTO Ha HOBM JIMM(OLUTH, HAB/H3ALH B nepudepHara KpbB (,paspexaaHe” Ha
KJIETKUTE, ChABPKaIM abepaliu);

v/ elMMHHUpaHE C BPEMETO Ha KIETKHUTE ¢ JAMUCHTPHLHM H MpPBCTCHH, nopagy JiETaaHH
XpOMO30MHH H3MEHEHUS;

v/ Hanuuue Ha cybnonynauud ot T-numdouuty ¢ KpaThK/ABJIBI )XUBOT, YHETO OTNaAaHe
OT KpbBHHS MOTOK OTpa3siBa Ha4aJIHUA NMCPHUOA Ha 6bp30/6aBHO MOHKWIKEHUE B YECTOTATA
Ha abepauuure.

*Usepasicoane HA 3a6UCUMOCT do3za-ehexm 3a HApACMEAHe Yecmomama Ha y-
H2AX/53BP1 hoxycu 6 3aéucumocm om 003ama y-1v4u, Ha 4-mu u 24-mu yac, caeo in vitro
0b1vYBaHe HA US0NUPAHU TUMPOYUMU

[Ipe3 MOCIEAHOTO [AECETHIICTHE, 6entekbT Y-H2AX u pS3-cBbp3Baliyd NPOTEHH
(53BP1) ce yrBBpAMXA KaTO GuoMapKepH 3a JETEKTHpaHe Ha paaMallMOHHO HMHAyLMpaHH
yspexaanus B JJHK. Cp31aBaHeTO Ha ¢IyOpECLIEHTHH aHTHUTENA, cieuuduunm 3a y-H2ZAX 1
53BP1, no3Boiu Aa ce pa3paboTH 4yBCTBHUTEJIEH MHKPOCKONCKH METOL, C KOWTO Aa c€
BH3yaJIM3MpPaT U KOJIMYECTBEHO Ja C€ OTPCAC/AT MECTaTa Ha ABOMHOBEPWIKHH pa3KbCBaHHA,
cliefl pafiMallMOHHO BB3elcTBre. OrpaHnieH obaue e 6pos Ha CllyyauTe, B KOUTO METOABT €
J3TOJ3BAH 3a OLIEHKA Ha [03aTa, CjieA in vivo 00/1bUBaHEe HA XOpa, T.K. C BpEMETO HaMaJjisBa
komuuectBoTo Y-H2AX (oKycH, OTpa3sBallo KMHETHKATa Ha PeNapaTHBHUTC MPOLIECH.

IMoHMSKEHHETO B YECTOTaTa Ha y-(OKycHTe € JMMUTHpall (akTop, KOUTO 4acTHYHO
MO>Ke 1a Obae u3berHaT upe3 U3rpaXkaaHe Ha 3aBUCUMOCT no3a-eexT, 3a OLEHKa Ha /103aTa,
Ha pa3JIMYHHU 4YaCOBH HUHTEPBAIIH.

[Ipu ycnoBHs Ha peaneH paJHalOHEH WHUMACHT € BXKHO Ja CC 3Hae ¢ MaKCHMaJIHO
npuOIMKeHHE KaKbB € Nepuoaa Mexay 06IBYBAHETO M B3EMaHETO Ha KpbBHHTE Mpodu, 3a
1a ce MpPHJOXKH ChOTBETHATa 3aBHCHMOCT, uzpaboTena 3a TakbB 4ac. IlpakTukara
MoKa3Ba, 4e MepuoabT MeXAy 4-Tvs U 24-THd Yac € BPCMEBU NPO3OPCLL, npe3 KOWTO € Hau-
BepOsATHO fAa OBJe B3eTa KPBB Ha 3aCErHaTHTE JiMLa 34 ompeesisHe Ha Ao3ara. 3aToBa,
NOKTOpaHTa U3rpakaa /1Be 3aBUCMMOCTH no3a-eeKT — Ha 4-Tus 4ac Cliell in vitro oOnbYBaHe
(Hali-paHHHs Yac B KOWTO MOXE /1a € B3EMC KPEB NPH pagMalMOHEH HHLUMAECHT) U Ha 24-THs
yac ciell in vitro 00b4BaHe (onpeaens c€ KaTto ONTHMAJICH yac).

3a LeNTa ca W3MOJ3BaHK TUMQOLUTH, H30IMPaHU OT BEHO3HA KPBE Ha MCT JIOHOpa M
o6nsueHd in vitro ¢ no3u 1, 2 u 3 Gy y-npuu. Cnex MHKYOAlMOHEH NEPHOJL, CHOTBETHO OT :
i 24 yaca, € U3BBPIIEHO MMYHO(IYOPECLICHTHO OLBETABAHE M C MOMOINTA Ha MHKPOCKOII €
aHaJM3MpaHa yecToTara Ha paJHalMOHHO HHAYLIMPAHUTC y-H2AX/53BP1 dokycu. Hanuue €
1030BO-3aBHCHMO TOBHLIECHHE, HaOMIOAaBaHO NpU BCEKH CAMH OT noHopurte. M3peneHu ca
ypaBHEHHATA J03a-€(EKT, Ha 4-THS U 24-Tug yac cnepn o01pYBaHETO.

YecToTaTa Ha Y-QOKYCHTE HapacTBa JMHEHHO C Ao3aTta 10 3 Gy 4 CBOTBETCTBA Ha
OTMUCAHOTO B NuTeparypara. CpaBHEHHETO MEXKY “€CTOTa Ha v-hoKycH, 3arnasuna ce cien 4-
4acoB M CHOTBETHO 24-4acoB HHKYOaUMOHEH MEpPHOA TMOKa3Ba, MO KOJIMYECTBOTO Y-
H2AX/53BP1 ¢okycu, KoeTo ocTaBa Ha 24-THs 4ac, ¢ © peAyLHpano npuOIM3UTENHO 3
MbTH, B CPaBHEHHE C YECTOTaTa, aHalM3MpaHa Ha 4-tusa vac. Criopea nUTepaTypHH AaHHH,
CHOHTAHHATA YecToTa Ha Y-QOKycH B HEOO/IbYEHH nuMQOLIMTH Bapypa B auanasoHa 0,05 -
0,5 dokyca/knerka. Hectorara Ha v-pOKyCH, aHajlu3MpaHa Ha 24-Tus yac ciiea 00JbYBaHE C
no3a 1 Gy (2,01 ¢okyca/kneTka) € OK0JIO WeCT NBTH 0-BMCOKA B CpaBHEHHE € 4ECTOTATa,
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oryerena B Heobapuenn aumdouutu (0,31 dokyca/kieTka). Bbnpexu Ha0110/1aBaHOTO
OHIOKeHUe cnel 24-4acoB HMHKYOALMOHEH MEpHOJ, 3HATHTCIHA yacT oT 7Y-pOoKycuTe,
WHIYLMPaHHU B J030BUs A1ana3oH 1 — 3 Gy, ce 3anasBar (p < 0,03).

Te3un pe3ysTaTv NOKa3Bar, 4e v-H2AX/53BP1 dokycute Oxxa MOIJIA Aa ce U3MOJA3BaT
KaTo GHOMapKep B PaMKHUTE Ha HAKOJKO AHH CIICA ob6/'pUBaHe, Makap M € IpoMeHsuna ce
4yBCTBMTENHOCT Ha METO/A, KaKTO H HeOGXOAMMOCTTA OT MPU/IaraHe Ha 3aBUCHMOCTH 11034
edeKT, M3rpajJeHu MNpe3 pasaniHd 4acoBU unTepsanu. MHpopmauus 3a TOYHMA 4ac Ha
oGIbYBaHE € OT pellaBallo 3HauCHHE 3a OlCHKa Ha 03ata.

XapakTep Ha Hay4YHUTE NPHHOCH

[lpuHocuTe B JAMCEpPTaLMOHHMSA TPy Ha 1. ac. Anbena Ilerkoa CraiHOBa €a
[PEMMYILECTBEHO Hay4HO — MPHJIOXKHH. 3a mepBY MBT B bjirapus € 3BbPLICHA OnosoruiHa
O3MMETPHA TPU CEPHO3HO MOCTpajalH JIMLA, noay4nnn no3u Hax 1 Gy. IloTebpAcHa €
XUNoTe3ara, Y€ B TO3M ClIyuyad aHalu3bT Ha 50 numdouuTa € JOCTaThYCH 3a OLCHKA Ha
no3ara. 3a MbpBA NBT € TPOCICACHO M3MEHEHHETO B 4YecTOTaTa Ha HEeCTaOMIIHHMTE
XpOMO30MHHU abepaliiy 3a NEPHOA OT HCTHPH roauuu. V3rpajieHu ca Be 3aBUCHMOCTH 1034~
edekT 3a HapacTBaHE 4e€cTOTaTa Ha v-H2AX/53BP1 ¢okycu (Ha 4-tu ¥ 24-TH 4vac cliel
ob6nbYBaHe) B 3aBUCMMOCT OT Jo3ara 7y-/bHH, MPWIOXKHAMH 3a TpHAX MpPH MacoBU
paJMalliOHHH MHLM/CHTH 1 aBaApUH.

BoBeAeH U ONTHMHU3HMpaAH € HOB METOA 33 6UOJ03UMETpPHS, Upe3 aHAJINU3 4YeCTOTa Ha
paaralOHHO HHAYLHPAHH v-H2AX/53BP1 dokycu..

CpriacHa ¢bM C HAayYHO-TIPHJIOXKHMTE W METOAWYHHMA NPHUHOC, MOCOYEHU OT TI-XKa
CTaiiHOBA B U3rOTBEHATA OT HEA CIIpaBKa.

OlICHKA HA Ka4yeCcTBOTO HAa HAYYHHTC TPYAOBE 11O AUCeEpTALHATA

BbB Bpb3Ka C AUcepTaliiTa ca NpeACTaBCHH 3 oTneyaTaHu HaydyHM TpyZaa, ABa OT
KOWTO NyOIMKYBaHU B PEHOMMpPaHH MEXAYHApOAHH CIIMCaHUA.

ITvpsuam “Biological dosimetry assessments of a serious radiationa acident in
Bulgaria in 20117, B CiMCaHU® Radiat Prot Dosimetry (2013), npeacTaps LMTOTCHETHIHUTC
JaHHY W OLEHKM Ha J103aTa OT naGoparopuute B HIIPP3 u Intitut de Radioprotection et de
Surete Nucleaire (IRSN), IMapwk 3a neTHMaTa NaluuCHTH. Ilo 2020 roauHa uma 12 NMTHPAHKA
pLE BOJelM u3zanus kato: Health Physics, International Journal of Radiation Biology,
Radiation Protection Dosimetry, Physics and Biophysics 1 ApYyTH.

Bmopama nyOnuKauusa Ha KOATO Anbena e mbpBu aBTop “Dose-responce Curves for
the induction of y-H2AX/53BP1 foci after in vitro irradiation with y-ray” (2016) e u3nancHa
B crnucanuero Radiation Protection Journal, opran Ha Obarapckata acouuauus IO
pazuobuoNorus ¥ pajualroHHa 3aluTa 1 OMKCBAa HOBMSA METOJ 3a KanuOpupaHe Ha JIHK
MOpaKeHUeTo 4pe3 JACTCKUMA Ha y-H2AX/53BP1 ¢ nomouira Ha UMYHO(]IyOpECLIEHTHA
MHUKPOCKOTHSL.

Tpemama nyOnUKaulus “The second gamma-H2AX assay inter-comparison exercise
carried out in the framework of the European biodosimetry network (RENEB)” (2017) e
w3nazeHa B cnucanueTo Int J Radiat Biol. Llenta Ha paborara, A10K1aJBaHa B TO3H PBKOIIKC, €
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oLieHKa BB3MOXHOCTTa ramMa-H2A X aHanusa 1a 6be U3M0A3BaH 3a Obp3a KaTeropusaums Ha
03aTa MpH criewHy ciayvau. Cpuiata € LMTHpaHa 20 meTH B: British Journal of Radiology,
International Journal of Radiation Biology, Journal of Radiation Research u a1pyru

. ac. CraliHoBa € MpeACTaBU/Ia 4acTH OT AMUCEPTALMOHHUA TPpyA Ha ABA dopymMa:
BioDose 2008 u 2015 Hanover, New Hampshire, USA u DoReMi training cours 2014,St
Ann's college, Oxford, UK..

3AKJIHYCHHC

JlucepTallMOHHUAT TpyA Ha I ac. AnGena CralfHOBa € TNOCBETEH Ha AKTYyaJlCH
npobnemM — OCHrypsBaHe Ha aiTEPHATHBEH METO 3a OMOJO3MMETpHUS, TMPHUJI0KHUM TNpH
MaulaOHu pagialiOHHU HHIUMACHTH.

AHanu3bT Ha pajMalMOHHO MHAYLHPAHH v-H2AX/53BP1 ¢okycn € noaxoasil 3a
mbpBOHavayHa Obp3a OLEHKA HA 103aT4, [103BOJIABAILA COPTHPAHETO HA 3aCETHATUTC JIMLA.
To3u TMOAXO/ aBa BB3MOXHOCT MO-a/IeKBaTHO [ia c€ KOpHUIrupa MEAULMHCKOTO JICYCHHUE Ha
X0pa, y4acTBa/IH B paiualliOHHA aBapHA.

[IpoBeaeHUTE M3C/ICABAHUA pa3IMpABAT BB3MOXKHOCTTA 3a OLIEHKA Ha paJiuallHOHHHA
PMCK ¥ B Ta3¥ BPB3Ka MMAT 3HaUCHHEC U 3a paJiMallMOHHATA 3allHUTa.

JucepTaHTKaTa MOKa3Ba OTIMYHO BJIA/JCCHE Ha CHBPEMEHHHMTE METOJM B 00/1acTTa Ha
palMallMOHHAaTa LWTOTCHCTHKA M 3axbI00UYeHO TMO3HABaHe Ha mpodneMa BBPXY KOWTO
paboTH.

JlMcepTanyMsTa MMa BaXHH HAay4yHO MPHJIOKHH H METOAUYHHM NPHUHOCH U OTroBaps
HAITBJIHO HA U3MCKBAHMATA Ha 3aKOHa.

B3 OCHOBa HA BCHYKO FOPEM3JI0XKEHO MPENopbyBaM Ha yBaXacMOTO Hay4Ho XypH
ja riacysa 3a MpUMCHXAaHe Ha I ac. An6ena Ilerkopa CrtalHOBa HaydHaTa H
obpazoBarenHa CTENeH "noxTOop"
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