Type 2 diabetes mellitus selection coefficients were obtained on the data about
2106 health and 537 type 2 diabetes mellitus women fertility indexex. It has been shown,
that positive direction of type 2 diabetes mellitus selection types is an original cause of
its prevalence in population increasing. Change in gene population of frequencies of
predisposition to type 2 diabetes mellitus has led to increase in structure of disease of the
form with development absolute insuline deficiency at type 2 diabetes mellitus patients ,
more burdened form of this type of diabetes.
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THE CYTOGENETIC APPROACHES TO THE PREVENTION
OF RADIOGENIC CANCER

Introduction

It has been recognized that only prophylactic activity through the
implementation of the relevant social and national policy can prevent the growth
of cancer morbidity rates. Such a strategy of health promotion is applied
successfully in the prevention programmes of the European region and must be
dominant in connection with the Chornobyl catastrophe [1-3]. Otherwise we will
be further bound to eliminate its consequences (treating patients) rather than
prevent the rise of cancerous diseases, part of which develop under the influence
of the radiation factor of the Chornobyl disaster. Therefore the issue of studying
the effects of low dose radiation on human organism currently has a clear practical
orientation as a large part of population has been affected or are being affected
by the radiation factor of the Chornobyl disaster. Furthermore, Ukraine has
15 active nuclear power generating sets which represent one of the major nuclear
power programmes in Europe. The abovementioned circumstances prompt
scientists to conduct thorough study and purposeful modification (attenuation)
of the medical and biological effects of low dose radiation.

One of the fundamental aspects problem of low doses is the evaluation of
genetic apparatus structure and function destabilization, as radiation-induced
genome damage can cause the development of immunodeficiency, carcinogenesis,
reproductive problems and a range of other negative long-term effects, primarily
in people with radiation hypersensitivity. Objective information on the condition
of the human somatic cells genetic apparatus can be obtained through the analysis
of chromosome aberration and genome damages in peripheral blood lymphocytes.
In accordance with the recommendations of the World Health Organization, these
indices are objective biodosimeters and the most sensitive indicators of the
mutagenic effect of radiation.
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Objective information on the condition of the human somatic cells genetic
apparatus can be obtained through the analysis of chromosome aberration and
genome damages in peripheral blood lymphocytes. In accordance with the
recommendations of the World Health Organization, these indices are objective
biodosimeters and the most sensitive indicators of the mutagenic effect of radiation.

With the aim of preventing the negative effects of low dose ionizing radiation
on human organism, drugs activating the immune and reparation system and
thereby increasing genome stability are used. Efficient modifiers include inosine
(trade name “riboxine”) widely used in cardiology, which supports energetic
balance in tissues. By increasing ATP (adenosine triphosphate) level this drug
stimulates the postradiational rehabilitation processes, as well as other systemic
metabolic processes.

Goals: to study the modification effect of inosine on the frequency of the
radiation-induced cytogenetic effects in human somatic cells.

Methods

The irradiation of lymphocytes in vitro received from healthy donors had
been done on therapeutic apparatus “Rockus” (with “°Co source) in range 0.1—
1.0 (0.1; 0.2; 0.3; 0.4; 0.5; 1.0) Gy. The inosine was added to the cell culture in
the concentration of 0,01 mg/mL of blood 30 min before the irradiation. With the
aim of determining individual radiation sensitivity of the persons under study,
lymphocyte culture was exposed to irradiation during the 46™ hour of cell
incubation, i.e. at the G,-stage of cell cycle — the most irradiation-sensitive period
with the dosage of 1.5 Gy according to G,-radiation sensitivity assay [4]. Intact
cell cultures for each donor were used for control (for the evaluation of the
spontaneous chromosome aberration level).The metaphase analysis of
chromosome aberrations had been carried out with group kariotyping.

Results

First working stage — using inosine as antimutagen.

The effects of inosine on spontaneous chromosome aberrations level in human
lymphocytes have been investigated. It has been established that under the influence
of inosine, general chromosome aberration frequency in lymphocyte culture of
conditionally healthy donors decreases 2.6 times, and chromatid type aberration
frequency decreases 1.7 times; chromosome type aberrations “disappear under
the influence of inosine (Fig. 1).

Second working stage — using inosine as radioprotector.

The highest radioprotective effect of inosine is observed when the cell culture
is irradiated in the range between 0.1-0.2—0.3 Gy. The level of chromosome
aberration decreases from 6.06+£0.6; 7.06+1.6; 7.76+1.0 to 1.6+0.1; 2.6+0.4; 2.2+0.6
respectively and reaches the meanings of spontaneous level of genetic damages of
human’s cells. During this the coefficient of modification equals to 2.7-3.8. With a
further increase in radiation up to 1.0 Gy, the radioprotective effect of inosine
decreases and the coefficient of modification equals to 1.2 (Fig. 2).

It has been established that inosine ambiguously affects ‘dose-effect’
calibration curves:
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Fig. 1. Modifying effect of inosine on spontaneous aberrations level in PBL of
conditionally healthy donors.
Keys: 1 — total amount of chromosome aberrations, 2 — chromosome type aberrations
frequency, 3 — chromatid type aberrations frequency (mean group values)
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Fig. 2. Modifying effects of inosine on radiation induced chromosome aberrations
frequency

— under the influence of inosine, the dose curve built on the basis of mean
group values of chromosome aberration rates is located below the calibration
curve, plateau remaining in the same dose range of 0.1-0.3 Gy observed in one
irradiation. This is primarily indicative of inosine efficiency; secondly, inosine
does not fundamentally affect the abnormal form of the ‘dose-effect’ curve;

— for certain values of donor’s individual radiation sensitivity, the dose-
independent section (plateau) can increase up to the upper limit of the low dose
range (0.5 Gy).
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As the increase in the level of chromosome change in cell population is
considered potentially carcinogenic, using inosine as radioprotector under low
dose radiation is relevant with the aim of radiogenic cancer primary prevention.

Conclusions

The protective effect of inosine has been established on the genetic level of
human somatic cells by using low doses of radiation. Inosine does not affect the
abnormal form of the ‘dose-effect’ curve. Obtained data regarding inosine effect
on human genome stability should be taken into account for the primary prevention
of radiogenic tumor development as a remote negative effect of the Chornobyl
disaster.
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Pesome

The antimutagenic and radioprotective effect of inosine has been established on the
chromosomal level of human cells. Inosine should be used in order to prevent the emer-
gence of radiogenic cancer.

Ha xpoM0ocoMHOM ypOoBHE KJICTOK 4eJIOBEKa yCTaHOBJIEH aHTUMYTareHHbIH 1 paano-
3aIUTHEIN 3¢ eKT mpenapaTa HHO3UH, KOTOPHIH I[eIeco00pa3HO UCIIOTB30BAaTh C LENIBI0
MPOQUIAKTHKA BOSHUKHOBCHHUS PaJIOTEHHOTO PaKa.

Ha xpomMocoMHOMY piBHI KJIITHH JIIOAMHU BCTAaHOBJICHO aHTUMYTareHHUit Ta pajio-
3aXUCHUH e(eKT Mpenapary iHO3UH, SKHI JOLUUTPHO BUKOPUCTOBYBATH 3 METOIO Mpodi-
JIAKTHKU BUHUKHEHHS PaJliOreHHOTO PaKy.
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METOANYECKHUE OCHOBBI D®PEKTUBHOI'O ITPENNIOJABAHUA
KYPCA “UCTOPUSA SBOTIONUOHHOI'O YYEHUA”
B KPACHOAPCKOM I'OCYJAPCTBEHHOM AT'PAPHOM
YHUBEPCHUTETE

Juctummuaa “HIcTOpUsS 3BONONUOHHOTO YYCHHS TPEACTABISACT COOOU
COCTaBHYIO YacTh 00IIEH MTOITOTOBKY CTYJCHTOB OMOJIOTHYECKIX M TEXHUIECKUX
CHennaTbHOCTEeH HApsIy C IPYTrMMHU 0011e00pa30BaTeIbHBIMHI KypCaMu.

Lensto BBeneHus B oOpasoparenbHbie nporpammsl @T'OY BIIO “KpaclAY”
JUCIUTUTMHEIL “VICTOpHSI SBONIOIIMOHHOTO YYCHHS SBISETCS MOBBINIEHUE OWO-
JIOTHYECKOM TPaMOTHOCTH U 3arlofIHeHHE Npoderna B 001meM, GyHIaMeHTaIbHOM
€CTECTBCHHOHAYYHOM 0Opa30BaHHUMU CTYJCHTOB.

Kypc mo BeiOopy “HcTopusi SBONONMHOHHOTO YYCHHS~ HOCHT MHPOBO3-
3pEHYECKHUI XapaKTep U MOCTPOECH TAKUM 00pa3oM, 4TOOBI BBOANUTH HEOOXOIMMBIE
6a30BbIC €CTCCTBEHHOHAYYHBIE IIOHATHS JUTS CO3JaHMS NIPEICTaBICHUH 00 HCTO-
PHUH 3BOJIOIMOHHBIX UIEH, 0 MHOTOOOpa3HH B3MISIOB HA MPOOJIEMY IIPOHCXOXK-
IEHNS )KU3HU Ha 3emiIe.

B 3TOM Kypce npHBOASATCSI OCHOBHBIE CBEACHHUS O JI0Ka3aTeIbCTBAX SBOIIO-
LIMH OPTaHNYECKOTO MUPA, 3aKOHOMEPHOCTSIX MUKPO- X MaKpO3BOJIOIINH, O TIPO-
UCXOXXICHUH W Pa3BUTUH JKU3HH HA 3eMJle, PaCCMaTPUBAETCs TEOPHUs aHTPO-
ITOCOLIMOTeHE3a.

3agaum Kypca Cleayolmue:

— ITO3HAKOMUTH CTYIEHTOB C MCTOPHEH 3BOIIONMOHHBIX HACH, M3YUHUTh
OCHOBHBIE I'PYIITEI JOKA3aTEIbCTB OPraHNIEeCKOT0 MUPA;

— M3YYHTb MOHSTHE BUJIA U €TO KPUTEPUH, BBISICHUTH MEXaHU3MBI PETIPOIyK-
TUBHOHM HM30JIIMH B NIPHUPOJE, TO3HAKOMUTHCS CO CTPYKTYpOH BHUIA, U3YyYUTh
3JIEMEHTapHbBIE IBOJIOLUOHHBIE (DAKTOPBI X X POJIb B IBOJIIOIMH, PACCMOTPETh
MeXaHU3MBbl BOSHUKHOBEHUS aJaNTalluil 1 BUA000pa3oBaHus;

— U3YYHTH [TIaBHBIC HAIIPABJICHUS OPTaHNYECKOM SBOJIOINH U ITyTH JOCTH-
KEHHS OMOJIOTMYECKOTO ITPOrpecca; BEIIBUTH OCHOBHBIC ITyTH (prITOTeHe3a TPyl
OpPraHN3MOB; U3YYUTb COBPEMEHHYIO CUCTEMY OPraHMYECKOTO MHpa;

— ITO3HAKOMHTH CTYAEHTOB C MHOT000pa3reM B3IVISII0B Ha IPOOIEMY ITPOHC-
XOXKICHUS KU3HU Ha 3eMIle, H3YUUTh CYIITHOCTh COBPEMEHHON TEOpHH TPONC-
XOXKIACHUS KHU3HH, pACCMOTPETh OCHOBHBIE 3TAIbl YBOJIOIMN PACTUTEIBHOTO U
JKUBOTHOI'O MHUPa Ha Hallell IJIaHETeE;

— PaccMOTPETh ABMXKYIIME CHIIBI aHTPOIIOCOMOT€HE3a, I0Ka3aTh B3aHMO-
CBSI3b OMOJIOTHYECKHX U COLMANBHBIX (PAaKTOPOB aHTPOIIOCOLMOTCHE3a, H3YUUTh
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