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Y4yeHble BbISICHUNU, KakK n3ny4vyeHue nasepHbIiX ycxopMTeneﬁ BITUAET HA XUBble KIeTKA

doTorpadust akcnepMMeHTanbHON YCTaHOBKM

NccnepoBaTtenu BbISACHUMW, KakK YNbTPAKOPOTKOE MMMYSbCHOE M3MyYeHNe HOBbIX Nas3epHbIX
YCKOPUTENEN SNEKTPOHOB BIIMSIET HA XMBble KNeTkn. B oTnmMyme OT peHTreHoOBCKOro
N3Ny4YeHUs OHO Bbl3blBaeT NPEMMYLLECTBEHHO rMbenb KNeTkn, a He HapyLleHnsl B nepegaye
HacneacTBeHHOM MHGOpMaumMm. 3TO 03Ha4vaeT, 4YTOo OONyYeHHble paKoBble KMNETKU He
npnobpeTyT HOBbIE MyTaLMK, U3-3a KOTOPbIX MOryT cTaTb 60nee onacHbIMK, a OKpyKaroLme
MX HOpManbHble, HO MonaBlMe nog yaap, He nepepogaTcs. HoBble 3HAHWS MNOMOryT
NpnbNn3nTb MOMEHT, KOraa Takme yCTPpOMUCTBa OyayT akTMBHO UCMONb30BaTh B MEQULMHE U
6vonormm B KayectBe Oonee 3EEKTUBHOM 3aMeHbl PEHTIEHOBCKUM WU3fyvaTensam u
TPaAVMUMOHHBIM yCKOPUTENAM 4YacTuy. Ho npexae 4eM UX NPUMEHNATb, YYEHbIM HYXXHO
BbISSCHUTb BCce WX cBoncTBa. PaboTta B >XypHarne International Journal of
Molecular Sciences. ViccnegosaHnune Poccunckmm Hay4HbIM ¢hoHOOM.

MocneaHwe AocTMKeHUs B 06nacTu nasepHbIX TEXHOMNOMW NpUBENN K pa3paboTke nasepHbIX
NMHENHbIX YCKOpPUTENnen, KOTOopble MOryT MocbinaTb YNbTPAKOPOTKME MMMYSbCHbIE MyYKK
3MeKTPoHOB. [lpMepoM TakoW YCTAHOBKM MOXET CHYXWUTb Ja3epHbIn  yCKopuTerb
anektpoHoB AREAL (Advanced Research Electron Accelerator Laboratory), Haxogawwmincsa B
ApmeHun. NogobHble ycTponcTBa No3BonsoT obecneynTb H6OMbLIYD TOYHOCTb U MEHbLUee
paccenBaHue ny4yka 351eKTPOHOB MO CPaBHEHWMIO C OBbIYHLIMU HENa3epHbIMU YCKOPUTENAMU.
O6ny4yeHne nponcxoguT ropasgo ObiCTpee, YHeM MHOTME XMMUYECKME peakLnmn B 006yYeHHbIX
Knetkax. OTO MO3BOMSIET NPEeAnofioXUTb, YTO BO3HUKAKOT paHee HeusyyeHHble
paguvauuoHHble  MpoUecChbl, KOTopble  MOryT TMOBAWATbL Ha  paguMobunoniormyeckyto
3PPEKTUBHOCTb U3MYyHEHNS.

Mcnonb3yss 3TO YCTPOWMCTBO, POCCUUCKME YyeHble u3 ®dPepepanbHOro MeauuMHCKOro
Brodmanyeckoro ueHTpa nmenn A. . bypHassaHa, MIHCTUTyTa XMMmnyeckom ousmkn nmenm H.
H. CemeHoBa 1 MoCKOBCKOro oM3nKO-TEXHUYECKOrO MHCTUTYTa COBMECTHO C Konreramu us



ApMeHUN nccnenoBanu, Kak ero n3nyyeHne BNnsaeT Ha KNeTku BHe OpraHnama, U CpaBHUM C
BO34ENCTBMEM PEHTIEHOBCKOro wuanyveHmsa. Ocoboe BHUMaHue yaenunu obpasoBaHWto
AByxuenoveyHblx paspbiBoB [HK — Hanbonee onacHOMy Ans KNeTok MNOBpexXaeHuo
CTPYKTYpbl HacrneiCcTBEHHOro MaTepuana, Tak Kak B TakOM Ccriydae HopmarnbHoe
BOCCT@HOBJIEHME C MOMOLLbI APYron Lienu nodT HEBO3MOXHO. VIMEHHO 3TV NOBpEeXaeHus
ABNSAIOTCA OOHOM W3 OCHOBHbIX MPUYMH rMOGEenn KNeTok, a B Crydae WX BbDKUBAHUA —
pas3BUTUS 3r10Ka4eCTBEHHbLIX HOBOOOPa30BaHMWN.

Takke uccrieqoBaTeny U3y4mnu, kKak UMEeHHO MBHYT oGnyyYeHHble KneTku. MepBblin crnocob —
akKkypaTHasi pa3bopka KMeTKM Ha COCTaBHble 4YacTu, KOTopble NepeBapuBaldT Makpodaru
(anonTo3). bnarogaps aToMy ee CoaepXXunMoe He NMonagaeT B OKpyXKatolee NpocTpaHCTBO U
He noBpexaaeT cocenen. [pyro BapuaHT — HeKpo3. B Takom cryyae kneTka pasBanvBaeTcs
N ee BelecTBa (NMOPON OYeHb arpeccuBHbIE) NOBpEeXAalT coceaHne knetkn. B maclutabax
BCEro opraHn3Ma 3TO BbI3blBA€T BOCMANeHMe, KOTOpoe MOXET NPUBECTU K OYEHb TSHKENbIM
nocrneactTeusM M gaxe cmeptu. Kpome Toro, aBTopbl uccrnegoBanv opmMupoBaHue
NaToNorM4ecknx MUKpOsiAep, KOTOpble MOSIBMSATCA M3-3a obpasoBaHus (parMeHToB
XPOMOCOM U HapyLUEHWIA B AENEHUN KNETOK, BbI3BaHHbLIX 06Ny4YeHneM.

Y4eHble NpoBOANNN UCCeaoBaHMe Ha BblpallleHHbIX BHE opraHnama pmbpobnacrax nerkmx
yenoBeka. OTU KMNETKU CUHTE3UPYHT BHEKMETOYHbIN MaTPUKC, K KOTOPOMY MPUKPENSSITCS
KNeTKn 1 KOTopbIN onpenensieT CTpyKTypy TkaHu. [NornoweHHasa gosa 6eina pasHa 0,1; 0,5 m
1 I'p, 4TO MeHbLe cmepTenbHoM Ang YenoBeka (oT 3 ['p). Okasanock, YTo nocre o6ny4YeHns
KNeToK yNbTPaKOPOTKMMU UMMYMbCHBIMW My4yKaMu 3EKTPOHOB OHM BOCCTaHaBMBalOTCSA
MearneHHee, YeM nocne BO34eNCTBUS peHTreHa. OTO CBMAETENbCTBYET O TOM, YTO NasepHbIN
YyCKOpUTENDb Bbi3blBaeT Gonee cepbe3Hble HapylleHust B PYyHKLUMOHUPOBaHMM KrneTku. o
MHEHMIO YYeHbIX, MOXHO rOBOPUTb Aaxke O KomnnekcHoM nospexaeHun OHK. MNpu atmx xe
[03ax PEHTreHOBCKOro o6fly4yeHusi y4yeHble He OOHapyXuWnn HUKaKMX CyLLEeCTBEHHbIX
M3MEHEHUN B >KM3HECNocobHoCTM KkneTok. B TO e BpemMs npu BO3OENCTBUM
YNbTPaKOPOTKMMMN UMMYSIbCHbIMK MyYKamMn 3MEKTPOHOB yCuUnMBarcs npouecc anontoasa.
3acdumkcmpoBaTb 3TO NOMOrna MeTka aHHEKCMHOM, CBSA3aHHbIM CO CBETALUMMCS Kpacutenem.
Y ymupatowen Knetkm npoucxoauT U3MeHeHMe cocTaBa MemOpaHbl, OHa Kak Obl
BbIBOpa4MBaeTCs Hau3HaHKy. AHHEKCWH B3aMMOOENCTBYEeT C OAHMM W3 KOMIMOHEHTOB,
OKa3aBLUMXCS HapyXW, M y4acTByeT BO B3aMMoOOeNcTBuMM C Makpodparamu. Bospgencreue
Nas3epHOro ycKopuTensi Npyu 3TOM NpPakTUYeCKn He Bbl3biBano nosiereHne mukposaep. OHu
dopmupoBanuck Tonbko npu gosde 1 'p. Takum obpas3om, N0 CpaBHEHUIO C PEHTFEHOBCKUM
N3Ny4yeHMeM  ynbTPaKOPOTKOE  MMMYSIbCHOE  3fEKTPOHHOE  U3fyYyeHue  Bbi3biBaeT
NpenMyLecTBeHHO rMbenb KNeTku, a He HapyweHus B nepefade HacneacTBEHHOM
MHdopMaUuK.

«J'Iaseprle yCKopuUTenun 4acTtuu B nepcnekTtnee MoryT Ctatb aJ'IbTepHaTI/IBOIZ NCNoJib3yeMbIiM
B HacCTodllee BpeMA YCKOPUTENAM. Ho onsa Hayana Ham Heobxoanmo N3y4nTb, KaKoe



BNUSAHNE OKa3blBaeT WMMYySbCHOE YIbTPAKOPOTKOE MW3fy4YeHMEe Ha KIeTKM WM OpraHusm.
Tonbko nocne 3Toro Mbl CMOXXEM HanTU UM NPUMEHeHWe B BMoNorMmM 1 MeauunHe, Hanpumep
B OHKOmnormu. Hawe wuccnegoBaHWe — BaXHbIA Lar Ha NyTM K 3TOMY, OAHAKO MHOrne
appekTbl BO3OENCTBMA YNbTPAKOPOTKMX WMMYSMbCHBIX MYYKOB 3NIEKTPOHOB BCE €eLle
OCTalTCA HEU3BECTHLIMWY, — MPOKOMMeEHTMpoBan AHgpesH OcunoBs, 4OKTOp GMonornMyeckux
Hayk, npodpeccop PAH, 3aBeaylouwumi oToenoM 3KCnepuMeHTanbHOW paguobuornormm wm
paguauMoHHoONn MeanunHbl PeaepanbHOro MeanUMHCKOro 6uodmanyeckoro LeHTpa MMeHn A.
. BypHassaHa PMBA Poccum.

WccnepoBaHve npoBOAMMOCH COBMECTHO C komsieramm 13 VHCTUTYTa CUHXPOTPOHHbBIX
nccneposaHnn «KEHOJ» (EpesaH, Pecnybnuka ApmeHusi), WHCTUTYTa MoOneKkynsipHon
ovonormm HauuoHanbHOW akagemum Hayk Pecnybnukn  ApmeHnusi, EpeBaHckoro
rocygapCTBeHHOro yHusepcuteta, VIHCTUTyTa xmmuyeckon punamkn nvenn H. H. CemeHoBa
PAH (Mocksa) n MockoBCKOro n3mnko-TeXHUYECKOro MHCTUTyTa (JonronpyaHbin).
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