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Co3aHue ceKTopa OMOIOTrHYECKHUX
yucciaenoBanu Jlaboparopuu siiepHbIX
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OpaunouHbie noBpexaeHus JHK

OnHOHUTEBOM pa3phIB
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KnacTtepHble noBpexaeHmna OHK

AByHuTeBoM pa3spbiB AHK

NMoBpexaeHune
OCHOB %

NMoBpexaeHune

MoBpexaeHne ocHOBaHUM
caxapa
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coznanue Otaena OMOPU3UKU
JIabopaTopuu siICpHBIX IIPOOIEM
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[ nasnas 3a0aua.

HcciaenoBanne MEXaHU3MOB
MYTareHHOIr0 A€HUCTBUA
YCKOPEHHBIX 3aAPSKEHHBIX YaCTHIL
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Radiation-induced mutagenesis

Gene mutation Structural mutation
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Tect-mTammel DiiMca (Salmonella typhimurium). Maaykims

PEBEPCUHN B TUCTUIMHOBOM OIIEPOHE
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Induction of mutagenic DNA repair by heavy 1ons
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Cozpganue OTaencHus paJaualiOHHbIX
1 pagro0OMOJIOTHYECKUX UCCIIEIOBAHUI
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Knerku E.coli. UBayKImMsa reHHbIx MyTanui ton B- u col B-
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NuayKnus CTpYKTYPHBIX (A€IeUOHHBIX) ton B trp” MmyTanui

y kieTok E.coll manmydenusimu ¢ paznoi JIIID
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Mutagenic belt

Mutagenic belt of heavy particle track

Cor
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MHaayKius HECTaOMIBHBIX XPOMOCOMHBIX a0eppalyii B
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MHBayKiys TpaHCIOKaui B TMM(OILMTAX Y€IOBEKa

Pa3HbIMH THIIaMH I/IBJ'IylleHHﬁ
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Coznanue JIaboparopuu
paguanroHHou ononoruu OSSN
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“Comet assay” for detection of DNA lesions

D =20 Gy D =40 Gy D =60 Gy
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The mechanism of DNA DSB repair in

human cells
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BU3YAJIM3ALIUA

YHUTEBDIX PA3PbH

OB [
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T'sxenbie 3apsKEHHBIE
YaCTHUIBI B KOCMOCE
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CocTaB
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IHepreTnyeckmnn cnektp KA m
BO3MOXXHOCTU HYKIoTpoHa ONAN

Nuclotron

10° 104 1° 108
Kinetic energy [MeV/nucleon]



[loTok siaep I 'amakTu4eCcKOro n3jryyeHus
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Tpeku TSKENBIX HOHOB B SJICPHOU dIMYJILCUU
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PacnpepeneHne ao3.bl
N3ny4yeHnsa B BELLLECTBE
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Y-KBaHTbI UoHbI Xene3a




EANHNYHBLIN TPEK OQHOBPEMEHHO
noBpexgaet bonbLloe KOIM4YeCcTBOo
KIMETOK pa3rinyHbIX TKaHewn




[locnencTBug OMOJIOTUYECKOTO N€UCTBUS

TSOKEIBIX HOHOB I KM

Q[ eHeTnYecKkne HapyLieHud
(KaHUeporeHes)

0 HapyweHune yHkuun LIHC

0 HapylieHune 3putenbHbIX PYHKLNN
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Onyxonu rapaHepoBON Xernesbl
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Onyxonu Koxwu
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HapyleHne dpyHKUNN
3pEeHnS
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KarapakToreHes u noBpexJIcHUE CETYATKU
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Выступающий
Заметки для презентации
Изучены механизмы формирования радиационно-индуцированной катаракты. Впервые установлена однотипность молекулярных механизмов возникновения возрастной и радиационной катаракты. Показано, что скрытые повреждения кристаллинов, индуцированные тяжёлыми заряженными частицами, выявляются при облучении ультрафиолетовым светом (Рис. 2). Изучаются закономерности потери функциональной активности сетчатки глаза экспериментальных животных (электроретинография) при действии протонов медицинского пучка в пике Брэгга и мутагенов. Планируются аналогичные исследования на ускоренных тяжёлых ионах нуклотрона М.
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The mechanisms of radiation-induced cataract formation have been studied. For the first time in the world, it has been established that the molecular mechanisms of the development of the senile and radiation-induced cataracts are the same. It has been shown that the hidden lesions of crystallins induced by heavy charged particles are identified under ultraviolet light (Fig. 2). With the use of electroretinography, regularities in the loss of the functional activity of experimental animals' retina under irradiation with Bragg peak protons of the medical beam and in the presence of mutagens are studied. Similar research is planned to be conducted with heavy ions at the Nuclotron M.


llenTpanbHas HEPBHAA
CUCTEMA
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- LIHC kak kpuTu4eckasi cuctema

: . s
B xode mapcuaHcKou Muccuu: -

e OT 2 X 00 13% HepBHbIX KNeToK 6yayT nepeceKaTbm
Nno KpanHe Mepe OfHUM VOHOM Xerne3a;

e OT 8 00 46% HEPBHbLIX KNEToK ByayT nepecekaTbCes
MO KpalnHel Mépe OgHOM YacTulen ¢ Z>15:

e KaK0e A0p0 KNETKW B TeUeHue 3-X aHen byaert
nepecekaTbCsl MPOTOHOM U B TedeHue 30 gHen —
anbda-vyacTuLen. '

TpeKM MOHQB Xerfesa BU3YyalIM3nPYOTCSl MapKepamu ,q-ByHVITeBbIX pa3pbiBoB [HK
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BogHbi nabupunHT Moppuca

Rat 214-126
Morris Water Maze
Learning Test #1

Tracking with:
Noldus Ethovision

(c) Jean-Etienne Poirrier, 2006
Cyclotron Research Center

University of Liege m
jepoirrier@ulg.ac.be r(at* y

http://www.poirrier.be/~jean-etienne/
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Hapyiienue nmponeccoB IpoCTPaHCTBEHHOI'O

00y4eHHUs IPH IEHCTBUH HOHOB “°Fe

20cIp
D ~ 10° /em?

R. Britten et al., 2012
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HapyiieHnne npoieccoB NpoCTpaHCTBEHHOTO O0YyUYEHUS IIpH
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Hapyienue CTpyKTypsl IEHAPUTOB HEUPOHOB B

IpEeIMMONYECKOM 00J1aCTH CIYCTS 8 HEJEIIb I10CJIE 00yUCHUS
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B xome MapCuaHCKOW MHUCCUU OKOJIO
20 MWUIIMOHOB HEPBHBIX KIETOK W3,
MPpUMEPHO, 46 MUJIJTMOHOB, BXOJISIINX
B CTPYKTYphl THIIOKamIia, OyayT
nepeceKkaThCs OJHOM U 00JIee YacTHll ¢
Z > 15.

TITOOTORKAaMIT

Tpek Tamen o
3APAMEHHON YacTHubl



Initial experiments with monkeys

Irradiation with proton
medical beam, 170 MeV

Irradiation with 2C ions,
500 MeV/amu at nuclotron

HTC OUSAU 17 anpens 2015
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