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Abstract
As realized by mechanisms of carcinogenesis was achieved sufficient progress and compiled huge material that is re-
flected in selected articles. On a par proto-oncogenes are low-level, their protein products in healthy cellules are participate
in regulation of apoptosis processes, proliferation, cell cooperation, regulation of signaling inside the cellule. Radiation effects
causing the mutations one of gene allele is factor into neoplastic cellule transformation that cause chromosomal rearrange-
ments and proto-oncogenes amplification. Such mutations studying is represents solitary interest for radiation biology and
medicine and enlarging our knowledge in the field of mutagenesis.
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In recent years was achieved substantial advance in
understanding of carcinogenesis mechanisms. Collected
the huge factual material which is testified of identify role of
genetic cellule apparatus changes. Collected data were
time and again systematized in some articles [1-2]. Basis
facts which are confirm the ideas about carcinogenesis as
of progressive mutation replenishment process are recited
below in alphabetical order and boiling down to the follow-
ing:

- first of all, most of mutagens are carcinogenesis;

- secondly, in the cellules of malignant tumors are ob-
served numerous locus-specific mutations;

- thirdly, genetic burden to the progress of malignant
tumors is based on presence of terminal mutations in spe-
cific locus responsible for maintenance of genetic instability;

- the fourth, transgenic animals having the specific mu-
tation of any gene aligned with malignant transformation is
characterized with extremely high probability of swelling
progress at an early age. Experiments results with such
animals are the evidence of mutation role in carcinogenesis
process.

Events resulting in swelling uprising are clear on molec-
ular level. It is known that for malignant swelling uprising is
necessary from 3 till 7 mutations in prorated genes of the
same cellule [3-4].

Genes which take part in carcinogenesis are fall into
two classes: oncogenes and genes — suppressor of swell-
ings. Mechanism of its concern in malignant transformation
are exactly opposite. Oncogenes are promotes degenera-
tion in the time of expression rising and genes — suppressor
in the time of reduction or absolute stopping. In health,
oncogenes are in comparatively low-level condition that is
way they called proto-oncogenes. Protein product of its
genes in health cellules are have a hand in apoptosis regu-
lation processes, proliferation, cell cooperation, regulation
of signaling inside the cellule. It is recognized that the num-
ber of proto-oncogenes is near to natural limit determining
by key point of known biochemical processes in cellules [5].
When the number of its proteins is increase because of
mutation of one of gene allele the cellule is exposed to neo-
plastic transformation. Such active mutations may be the
result of chromosomal rearrangement or proto-oncogenes
amplification.

Strongest available evidence about the concern of point
mutation in oncogenes activation in result of chromosomal
rearrangement is formation of Philadelphia chromosome in
the time of myeloleucosis. In such a manner the reciprocal
translocation 9:22 is registers in 95% of given leucosis cas-
es. Amplification of proto — oncogene is typical for genes of
MYC. For example, oncogene NMYS in case of neuro and
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retinoblastoma is demonstrates the maximal copy number —
to 200 on haploid cellule gene.

Swelling genes suppressors are coding the proteins
working as negative regulators of cellular processes such
as intracellular signaling. Also, they are regulates transcrip-
tion, apoptosis, DNA repair etc. For malignant transfor-
mation is necessary the abolition of function of output or
extinction from the cellule that is caused by mutation of both
gene allele. Such mutations are called inactivated. As
known if the cellules are unable to find out either DNA dam-
age, for example, in consequence of terminal mutation
BRCA-1 BRCA-2 genes, than carrier of such mutation have
the progressing of malignant swelling. In the first instance -
most probably T- cellular lymphadenoma or leucosis, in the
second, mammary cancer. If the cellules are unable to lig-
uidate known DNA damage the result will be the same.

Shining examples are the cases of hereditary polypous
colorectal cancer. Terminal mutation is touch on one of
unpaired DNA bases genes.

Finally, if the cellules are unable to start process “auto-
cide” in the time of DNA damage it is also lead to serious
consequences for organism. Its confirmation is the faces
with Li-Fraumeni syndrome having the terminal gene muta-
tion p53 which product is occupy central place in apoptosis
regulation. Apoptosis abnormality because of p53 mutation
is leads to cellules keeping with DNA damage and at long
last closely in evitable the uprising of different swellings and
most of them at an early age [6].

Altogether, carcinogenesis and radiation induced are
presenting as sequential process. At least, point 4 stages:
actuation, conversion, progression. Two stages passing are
reliant on specific genes mutations and on epigenetic genes
changes. Decides, that tumor responses of radiation are
connected with mutagenic action at the stage of actuation.
Acting on the stage of conversion the ray treatment will
aggravate malignant transformation. We may suppose that
radiation induced-evoke genome instability can make a
contribution to replenishment mutation process which are
leads to malignant transformation. At that, the value of its
phenomenon may be very big in the time of radiation effects
in the small doses.

Therefore, absolute interest represented by the skills of
San - Francisco university employees testifying to possible
role of radiation induced genome instability in malignant
cellules transformation [7].

Authors were exposed to gamma irradiation on the dose
of 3 gr. primary culture epithelial cell lacteal gland of mice
and than, during 30 generations analyzed the periodicity of
chromatid aberration. Rising number of chromatid aberra-
tion right after influence was came down to control stage
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and then in 15-20 generations began increase and in final
total exceed in 1,5 times the aberration number evoking
with direct effect of radiation. It is important to note that the
effect had depended on hereditary trait of organism. In cel-
lules culture BALB/c the instability was well expressed and
in the case of C57BL/6 — there wasn’t. Notable, that these
lines of mice are forceful differs with periodicity of radiation
induced cancers of lacteal gland. The mice BALB cancers
lines are have considerably larger than on C57BL.

Which the DNA damages in the time of radiation are
important for carcinogenesis? Such authoritative interna-
tional organization as SCAAR UN has lately came to con-
clusion that the main mechanism by dint of which the radio-
logical damage leads to the malignant swelling progress is
loss of critical genes — suppressors [8]. Proto-oncogene
activation is supports of less importance role but for some
swellings have vital importance. Suppose that radiation
induced inactivation of genes — suppressors is derives by
the way of deletions and proto-oncogene by the way of
point mutation or chromosomal rearrangement. Not any
genetics changes specified for radiation induced swellings
is not described.

In such a manner, the uprising of malignant swellings is
aligned with replenishment of different mutations and possi-
bly, epigenetic changes in somstical cells. There is no room
for decide that in the time of ionizing radiation acting the
situation is different now. As is known, increased risk of
malignant neoformation progress is one of principal distant
radiation exposure. Diagnoses of carcinogenic risk are
based on monitoring results of injured due to bombardment
of Hiroshima and Nagasaki. More than 50 years has passed
from the date of accident but up to now the specialists has
no agreement of opinion on many questions and the most
principal —about form of dependence dose — effect. Evident,
that the reasons of such uncertainty aligned not only with
well-known difficulties of epidemiological analyzes but and
deficiency of faithful representation about biological mecha-
nisms of carcinogenic activity of ionizing radiation in low
doses. Currently, radiobiological community in the name of
official organizations, such as SCAAR, US Department of
Energy is agrees with linear dependence for induction of
solid tumors and linear-quadratic for leucosis. Here with,
checks out that these dependences are more or less ac-
ceptable compromise with today knowledge level [9].

Biggest disputes offers the field of low doses where ac-
cording to some reports possible more high output of malig-
nant swellings on dose unit than in the time of big doses [10].

There is just the opposite assumption about the existence
of boundary carcinogenic activity of ionizing radiation [11].

Solution to a question about the dependence form dose
— effect have principal value and far-reaching consequenc-
es just as theoretical as and practical attitude.

For example, predicted numbers of cancerous diseases
associated by Chernobyl accident differs more than 10
times by estimate in using of different mathematical models
[12]. While we can take note that today’s knowledge is not
enough for exact process understanding which are happens
in the time of ionization radiation in low doses acting. There-
fore tumor responses of ray treatment are intricately to es-
timate and predict. Apparently, molecular mechanisms re-
searches of carcinogenesis and singularities of this process
in the time of ionization radiation in low doses acting is
promising approach to assist the decision of the problem.
Take into account the key role of the mutation in malignant
transformation one must admit that mutation researching in
body cells is presenting one of these approaches.

lonizing radiation is considers as universally mutagen.
Experimental researches on plants and animals have indi-
cated that radiation may induce the hereditary effects and
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unlikely, that people are the exclusion in this case. For es-
timation of genetic risk are using two assumptions:

1) that 7 “specific” gene locus are composing appropriate
basis for extrapolation on genetic abnormalities by people;

2) that inherited mutations are induces by radiation
damages in genome with linear dose dependence.

There is noting the next at the report of MCRD [13]:
“There are still no direct evidences that radiation of parents
is comes to abundance of hereditary diseases. Commission
is attests that there are the evidences of hereditary genetic
effects of radiation by animals. Therefore the Commission is
continuing to include risk of hereditary genetic effects in
radiological defense system”. Researches on mice are con-
tinue using for estimation of genetic risks in view of evi-
dence deficiency by people that hereditary mutations are
causing genetic effects of posterity. Finally, there is similar
and final conclusion on the page 154 [13]: “there are no
direct evidences conditioned with radiation of inherited ab-
normalities, the facts on experimental animals are provides
unanswerable reasons to continue using genetic approach-
es for estimation of these risks”.

There is no reliable information about inherited genetic
effects by people with radiation of parents: “Many epidemio-
logical researches were unable to find out the evidences of
radiation effects by parents before impregnation as with the
descendants which are survived after the atomic bombing in
Japan so and with workers which were exposed to radia-
tion. We haven't found the conclusive evidence pointing out
that ionizing radiation may to eventuate implementing the
increase of childhood cancers incidents”. It is clear, that if
the effect will induced with rate of 0,2 — 0,5% of ambient
level even for dose of 1 gr. than epidemiology of small and
average doses will require the unreal size of cohort. In this
results began the search of more sensitive methodical ap-
proaches which in 1999 were realized in the mutation re-
search in minisatellite DNA repeats [15-16].

Tandem DNA repeats (satellites) are components of all
eukaryotic genomes. In terms of length differs microsatel-
lites (2-6 pairs of basis) and minisatellites (6-100 pairs of
basis and more). Usually, the minisatellites equences are
tops from 500 to several thousands of pair basis. Because
of polymorphism endwise being the result of variations in
repeat numbers and some of satellites ability to range in the
time of cross hybridization with tenner of other locus in ge-
nome the minisatellites may by individually identified on
DNA-fin-gerprints [16-17].

Micro — and minisatellites are not encoding the succes-
sion that's why for them is signify the selective neutrality.
Exact functions of minisatellites are not educed through and
through. Nevertheless, there are assumptions of mecha-
nisms because of which the satellite repeats are partici-
pates in the work of coding genes [18] changing the allied
genes expression.

Since the advent of radiation genetic of man (research-
es beginning in Japan) 60 years have passed. Neverthe-
less, there are no any unambiguous data about registered
hereditary genetics effects by people. As the alike effects
time and again proved for other objects of animality and the
human is shouldn’t be exclusion, it is confesses that relating
to human cohorts inherited changes by descendants of
radiation parents may escape analyses. That is caused by
following factors:

- Low mutation rate of coding genes by mammals
(about 10%on the gene in generation;

- High accumulated basal level of mutation changes in
human population on the back of which is difficult to find out
small increases of exponent for radiation cohorts;

- Singularities of oligocarpous pregnancy by large
mammals (and human) in the time of which the genetic
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anomalies are eliminates on at early progress stages and
inaccessible for register.

All that makes low-probability identification over the
back ofexponentincrease which would expect with any real
selection of radiation people descendants. Need very big
cohorts counting tenner- hundreds thousands of children
even with the doses by parents from above small (small
doses - to 0,1 gr., according to ICRD and BEIR, ant to 0,2
gr. according to SCAAR). According to standardize world
estimated risk of hereditary violations and pathologies with
the radiation of parents in the dose of 1 Gr. the assessed
risk is amount from 0,2% to 0,54 % over the ambient level
of exponent [19-20].

Current idea about the genetic sequels of ionizing radia-
tion action on body cell of human in-vivo is based on the
results of cytogenetic analysis of structural mutations. At
once, virtually from the date of formation of radiation genet-
ics the radiation effect is induced many genetic material
changes which are unable to be identified by dint of cytoge-
netic methods — mutations in single genes locus. For these
reasons the radiation of such mutations is represents the
solitary interest for radiation biology and enlarge our
knowledge in the field of radiation mutagenesis.

However, until quite recently, the information about in-
duce of gene mutation in body cells of irradiated persons
was restricted HRPT - locus because of deficiency of other
methodical possibilities. Progressing of molecular and cellu-
lar biology is considerable extending the methodical base
for studying of somatic mutagenesis in similar locus.

In the next reviews will enumerate known researching
methods of gene mutations in body cells of human which
are admits to carry on investigation of big contingents.
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Pestome
POJ1b FEHHbIX U CTPYKTYPHbIX MYTALIMA B PA3BUTUN PAGUALNOHHO-UHAYLUMPOBAHHOIO MYTAIEHE3A
M. Maduesa, [J. banzobekosa, A. Abbinza3uHosa
FocydapcmeeHHbIl MeduyuHckull yHueepcumem 2opoda Cemell

B noHumaHuu MexaHu3mMos KaHuepoaeHe3a docmueHym 0ocmamoY4HbIl NPpo2pecc U cobpaH 0epoMHbIL (hakmuyeckull
Mamepuari, Ymo HawJsio ceoe ompaxeHue 8 psade cOOpHbIX cmamell. B Hopme npomooHKO2€eHb! ManoakmueHbl, ux 6esko-
8ble npoOyKmbI 8 300p08bIX KIIemKax yyacmeytom 8 peaynsiyuu npoyeccos anonmosa, nponugepayul, MeXKIemoyHo20
g3aumodelicmeus, peaynayuu nepedayu cueHanoe eHympb knemku. PaduayuoHHoe go3delicmeue, ebi3blgasi Mymayuu
00H020 U3 annenel eeHa, npugoduM K Heonnacmuyeckol mpaHchopMayuU KInemKu, Ymo 8bi3bigaem XpOMOCOMHbIE nepe-
cmpolku unu amnaubukayuro NPOMOOHKo2eHa. M3ydeHue makux mMymayul npedcmaensem omOenbHbIl uHmepec Ans
paduayuoHHoU buonoauu U MeOUYUHBI, U pacuiupsem Haliu 3HaHUs 8 obracmu MymazeHesa 8 Uesom.

Knroyeenie crnosa: 2eHHbIe Mymauuu, paduaquo;-lHo-UdeuuposaHHb/U MymaceHe3, OHKO2EH.
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TyXbipbIM
PAOUAUMANBIK - MHOYUNPIEHTEH MYTATEHE3IH JAMYbIHOAFbI FTEHLIK
XOHE K¥PbllIbIMAbIK MYTALUUANIAPLObIH POJI
M. Madueea, [J. banzobekoea, A. AbbinzasuHoea
Cemeli kanacbiHbin Memnekemmik meOuyuHanbIxk yHueepcumemi
KaHuepozeHe3diy mexaHusmdepiH myciHyde Xemkinikmi npoepeccke Xemmi XoHe yfKeH Haxmbl Mamepuandap
XuHanObi, on bipHewe XuHakmansaH Maxananapda KepiHic manmel. [lpomooHKkozeHOep Hopmada a3 benceHdi, onapdbix
akybi3 oHiMOepi cay az3anmapbi anonmo3sda, nponugepayusda, as3aaparnblx o3apa apeKkemmecynep npoueccmepiH
pemmeyee, as3a iwiH0e2i 0abbindapdsi Xibepydi pemmeyze xambicadbl. Paduayusinbix acep eeHHiy anneneldepiiy
bipeyiHde MymauyuschbiH Waxbipa OMbIpbIN, a23aHbly HeonaacmuKasblx mpaHchopMayuscbiHa akenedi, 01 XpomMocomarnbIx
kalima kypysa HEMece npOMOOHKO2EHHIy amniukayusceiHa ywsipaldbl OcbiHOall mymauyusinapdsl 3epdeney
paduayusinbix 6uonoaus MeH MEAUUUHA yWIH XeKe Kbi3blzywbliblx MaHbimadbl XaHe Xannbl MymazeHe3 canacbiHdasbl
6i30iy 6inimimizdi kenelimedi.
Hezizei co3dep: ceHemukarblx Mymayusnap, paduayusisibix-UHOYKUUSb Ik MymageHes, OHKo2EHOEp.
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A.C. Kepumkynoea, A.M. Mapkabaesa, I'.A. Epea3zuHa, M.K. Adueea, J1.M. lusuHa

locydapcmeeHHb Il MeduyuHckull yHusepcumem 2opoda Cemel,
MonuknuHuka cmewanHo20 muna Ne1, 2. Cemell

W3YYEHWE NOKA3ATENEW TOMNLWMHbI CTEHKW NEBOO XXENYAOUKA
NMPU APTEPUANIBHOU TMNEPTEH3UWN B PA3INTUYHBIX 3THAYECKUX IPYMMNAX

AHHOmMayus

B nocnedHue 200k! npu uccredogaHuu apmepuasbHol aunepmeH3uu, 601buIoe 8HUMaHue obpawaemcs Ha pemode-
nuposaHue cepdeyHo-cocyducmoli cucmemsl. [pu udydeHuu apmepuanbHol aunepmenauu (Al), ommedeHo, Ymo npouc-
xodum npexde 8ce20 pemodenuposaHue 1ee020 xenydodka cepdua, cesa3aHHOE He MOMIbKO € 803pacmoM, HO U C 3MHuYe-
CcKoU NPUHadIEXHOCMBIO.

Memods! u pesynsmamsi. [pogedeHo pempocnekmusHoe uccrnedosaHue Cyyall-koHmposb, no OaHHbIM Namosozo-
aHamoMUYeCKUX NPpomokosos eckpbimul, npogedeHHoe 8 2.Cemeli Pecnybnuku KasaxcmaH ymepwux 3a 13 nem, cmpa-
0agwux npu Xu3HU apmepuasnsHol aunepmeH3sued.

Bbigodb1. Mimetomesi eo3pacmHble pasnudusi cpedu epynn ymepuiux, bosee Mo00ol 8o3pacm OmMeYeH 8 2pynne Ka-
3axckoll honynsiyuu, 8 cpasHeHuu ¢ pycckol nonynsyued. [TDK | cmeneHu ebipaxeHo 6 bonbweli cmeneHu 6 epynne
kasaxckol nonynsayuu (65,1%) no cpasHeHuto ¢ pycckoli (49,3%). ITDK Il cmeneHu 8bipaxeHo 8 bonbwel cmeneHu 8 2pyn-
ne pycckot nonynayuu (50,4%) no cpasHeHuto kasaxckol (34,2%). OmmeyeHb! IMHUYecKUe pasiuqus 8 MonuuHe CmMeHKU
1168020 xenydodka, boniee 8bipaxeHHbIe 8 epynne pycckol nonynayuu. B eospacmHol epynne 40-49 nem pasnuyull no
MONWUHE CMEHKU 168020 Xenydo4Ko8 No HalUOHanbHOMY NPU3HaKy He ebisgneHo. B eospacmHol epynne 50-59 nem
8bI6/1€HbI PA3IUYUS N0 MOMWUHe cmeHKu 1168020 (p<0,025) xenydo4kog no HayuoHanbHOMY Npu3Haky, 6onee ebipaxeH-
Hble 8 2pynne pycckoli HaYUOHaNbHOCMU NO CPABHEHUIO Ka3axcKoU.

Kniouesnie crnosa: namonozoaHamomuyeckoe uccrnedosaHue, apmepuasbHas 2unepmeH3aus 2unepmpoghusi 168020
XKenydodka, 2unepmpochusi Npagoeo xenmydodka, IMHUYECKas NPUHAONEXHOCMb, PeMOdeUposaHue.

B nocnegHve rogbl npu MCCNeoBaHUM apTepuanbHOW  OCTPOroO MHapKTa MUOKapaa B TEYEHWE CyTOK, CMEPTb Mpu
rMnepTeH3nn, Bonblioe BHUMaHKe obpaliaeTcs Ha pemo-  OCTPOW XMPYPrYeckoi maTonoriv opraHoB GpioLuHOA mo-
AenupoBaHne cepaeyvHO-CocyamncTon cuctembl. Mpu usyye-  noct. KputepusMu He BKIIOYEHUS B aHanuaupyemyio
HWUM apTepuanbHon runepteHaum (Al), OTMeYeHo, YTo Npo-  rpynny Obinn: Hanuume 3aboneBaHWst OpraHoB AblXaHus,
UCXOOMT, NPpexae BCEro, peMoAenupoBaHUe NEBOTO Xeny-  MOPOKM cepALa, OXUpeHue, cepeyHas HefoCTaTOuHOCT.
[04Ka CeppLa, CBA3aHHOe He TOMbKO C BO3pacToM, HO U ¢ Takum 0Opasom, Bbinu 0TOGpaHbl NPOTOKOMbI BCKPLITUIA
STHUYECKON NPUHALNEXHOCTHIO. YMEPLUMX, Y KOTOPbIX MpU Xn3Hu, nomumo Al, He 6bino

Matepuan u metogbl uccnepoBaHus. [poBedeHO  COMYTCTBYHLLENM NaTonorMm, CaMocTosTeNbHO NpUBOASLLEN
PETPOCMEKTUBHOE UCCrefoBaHWe Cry4yan-KOHTpONMb, MO K PEMOLENMPOBAHWI0 NpaBoro xenygouka. Ctatuctuyeckas
[aHHbIM MaToNoroaHaTOMUYECKX NPOTOKOMOB BCKPbITWA,  0OpaboTka MpoBogunach C WUCMOMb30BAHWEM MakeTa npu-
nposegeHHoe KIKIM «[MatonoroaHatomuyeckoe 6topo» knagHblx nporpamm (MMC) STATISTICA cupmbl StatSoft
r.Cemeit BoctouHo-KasaxcTaHckon obnactu pecnybmukn  Inc. (CLUA).

KasaxctaH un Cemeiickoro counuana PIKM «Llentp cyne6- Bcero 6bi10 0T0OpaHo 537 NpoTOKOMNOB BCKPbITUS, 13
HOM MeauUMHbI MuHUCTEpCTBa 3A4paBOOXpaHeHNs Pecnyb-  HWUX cOCTaBUNU Myx4nHbl — 223 (42%), KeHwmHbl — 314
nukn KasaxctaH» ymepmx 3a 13 net (HaumHas ¢ 1999  (58%).

roga no 2011 rofdbl), cTpagaBLLUMX NPU XW3HU apTepuarb- [Ona npoBedeHus aHanu3a UMEIOLMX [OaHHbIX B
HOW rMnepTeHanen. uccregyemMon  rpynne  B3ATbl - Credylolme  3HaueHus,

B rpynny BknioYeHns 4ns NpOBEAEHNS aHanuaa BOLWW,  ONpefdensiowne napameTpbl NEBOro U NPaBoro Xenyaoyka
AaHHbIE NMPOTOKONOB BCKPLITUS YMEPLUMX OCTPO B PE3ynb-  HAa MOMEHT BCKPbITWA. 38 HOPMAINbHYI TOMWMHY CTEHKN
TaTe HapyLeHUs MO3TOBOrO KpoBOOBpALLEeHNs, CMepTH OT  NEBOro xenyaodka (6e3 nanunnsapHbIX MblLuLy)
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