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ABSTRACT

Radio-ecological situation and oncological morbidity in Rustavi was investigated. An average indicator for open spaces is equal
to 69.8+1.12 nGy/h. This figure corresponds to the relatively high level registered by the NRPB. Taking into account conditions
in Georgia (geographic location and geophysical situation) this could be considered quite normal. An average RB indicator for
buildings in Rustavi is 132+1.56 nGy/h, slightly exceeding the same type of radiation indicator in European countries. According
to the results a mean annual dose of external radiation of population (20% from open spaces and 80% from buildings) is
1.04+0.13 mZvly. This figure is higher than indicators registered in most European counters. On the basis of our data and the
data obtained from the National Center of Oncology of the Ministry of Labor, Health and Social Security we have undertaken
contraposition of oncological morbidity indicators of Rustavi population with radio-ecological situation in Rustavi.The results of
the study demonstrate that the oncological morbidity indicators for Rustavi population (incidence, prevalence, mortality) in 2002
are lower than the same indicators for Tbilisi, despite the fact that in both cities (Rustavi, Tbilisi) the average annual dose of
radiation population is exposed to is almost the same — 1.04 and 1.07 mZv/y (respectively).
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Conmminaﬁon of the environment with ionizing
radiation (IR) sources is crucially important for the
evaluation of ecological situation in any of the
regions. Radiobiological effects (somatic, teratogenic,
carcinogenic and genetic) caused by high dose IR are
studied well; whereas there are not enough data
available on changes in human body caused by low dose
IR. Moreover, some of these data are mutually exclusive.
It is known from the literature that the lowest dose of IR is
harmful for the human organism. Harmful impact primarily
means the development of malignancies and genetic
defects [2,4,6,7,10,11].

The disaster at Chernobyl Power Plant resulted in
radioactive contamination of the whole European territory
of the former Soviet Union. Georgia occupied fourth
place among the most contaminated countries next to
Byelorussia, Ukraine and western regions of Russia
[2,5,8,12].

Recent statistical analysis has revealed increased
morbidity of Georgian population, in particular, increase
of oncological and genetic disorders and thyroid diseases
[1,3,12].

Epidemiological studies have identified the risk of tumor
development in population exposed to radiation.
Meanwhile, the risk is higher in cases of exposure to high
dose radiation rather than to low doses. It is also
identified that the effects of radiation background (RB)
may cause 2-5% of malignant tumors. [4].

Goal of the study is to discover interrelations between
oncological morbidity of Rustavi population and radio-
ecological situation in Rustavi.

MATERIALS AND METHODOLOGY

RB was measured by means of unified methodology using
specially developed instructions; identical equipment was
used for measurements (CPIT -68-01).

Multiple measurements were performed in each point (10
readings). All data were recorded in special registration
books. 33 open places (330 readings) were investigated
together with 110 points in the buildings with different
functions (1110 readings in total).

Initial data were processed by means of Windows system
Microsoft Excel and Math & Statistic software.

Information on oncological morbidity of Rustavi population
was provided by the Department of Statistics of the
National Center of Oncology, the Ministry of Labor,
Health and Social Security of Georgia.

RESULTS

RB of open places in Rustavi is within the range of
59.7+1.05 - 79.5+1.27 nGy/h; an average indicator is
69.8+1.12 nGy/h.

RB index for enclosed spaces in Rustavi is within the
following range: 122.0+1.48 - 141.0+1.64 nGy/h; an
average indicator is 132.0+1.56 nGy/h.

RB index for open spaces is lower compared to the RB for
enclosed spaces. This is quite normal, as the intensity of
radiation is affected by radionuclid composition of
construction materials.

RB was measured in buildings with various functionalities.
Relatively high indicators were registered in industrial
constructions - 142.3+1.93 nGy/h; next to them are
general-purpose buildings - 127.9+1.06 nGy/h. There is
an insignificant difference between the RB indicators of
Children's institutions/schools and public buildings and
these indicators are equal to 122.3+0.71 nGy/h and
122.5+0.51 nGy /h respectively.

Measurement of RB was undertaken in spaces (rooms) with
different functionality. It should be mentioned that the
difference of the RB indicators in spaces with different
functionality are insignificant. Relatively high indicator was
registered in the entrance halls of industrial buildings -
145.4+2.29 nGy/h, where floors are mainly decorated
with marble; high indicators registered in bathrooms -
140.5+1.02 nGy /h - might be explained with radionuclid
composition of glazed tile and flooring tile. Relatively low
figures are registered in bedrooms - 120.9+0.47 nGy /h;
this is explained by good ventilation and enough space.

RB indicators for enclosed spaces were evaluated
considering composition of construction materials. Building
block is the most widely used construction material. The
lowest indicator of RB is 114.8+1.48 nGy /h, the highest -
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132.2+1.64 nGy/h, an average indicator - 123.2+1.56
nGy /h.

Evaluation of the RB considering roofing of buildings
demonstrated that relatively high mean indicator was
registered in the buildings roofed with tile - 144+1.12
nGy /h; relatively low mean indicator was registered in
the buildings with slated roofs (asbestos sheeting) -
120.9+0.6 nGy/h.

Evaluation of RB considering flooring materials showed
that in the buildings with wooden, concrete, mosaic and
stone floors RB indicators are almost the same -
124.9+1.05 - 146.8+0.39 nGy /h.

RESULTS AND DISCUSSION

Mean RB indicator for open spaces in Rustavi is
69.8+1.12 nGy /h. According to the data of the National
Radiological Protection Board (NRPB) (?) RB of open
spaces in European countries is within the range of 30-80
nGy/h. It is clear, that RB index on the investigated
territory of Georgia corresponds to the relatively high
level of NRPB indicators. Taking into account conditions in
Georgia (geographic location and geophysical situation)
this could be considered normal.

According to the NRPB data RB of buildings in European
countries vary within the range of 50-80 nGy/h and
more. In Rustavi mean indicator for buildings is 132+1.56
nGy/h; this figure slightly exceeds the RB indicator for
European countries.

According to the NRPB data mean annual doses from
natural radiation sources in European countries is within
the range of 2-8 mZv/y. Radon plays the most important
part in formation of a radiation dose; it is followed by
radiation inside buildings, cosmic and open space
radiation. Radiation dose without Radon is about 0.6-0.8
mZv/y.

According to our data a mean annual dose of external
radiation of population (20% from open spaces and 80%
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from buildings) in Rustavi is 1.04+0.13 mZv/y. This figure
is higher than indicators registered in most European

counters.

On the basis of our data and the data obtained from the
National Center of Oncology of the Ministry of Labor,
Health and Social Security we have undertaken
contraposition of oncological morbidity indicators of
Rustavi population with radio-ecological situation in
Rustavi.

The table demonstrates that in 2002, when the RB in
Rustavi was measured, the incidence of oncological
diseases (100.5) was lower by 32.2 units compared to the
same indicator for Thilisi.

In 1996-98-99 intensive morbidity rate for Rutavi is more
than the same indicator for Thilisi (by 6.06, 1.4 and 11.02
units respectively).

In the investigated 10 years interval, excluding 1996-98-
99, all indicators for Rustavi are lower compared to Thilisi
indicators (Fig.1).

Prevalence of oncological diseases per 100 000
population in Rustavi is less than the same indicator for
Thilisi (Fig.2).

In 2002 intensive mortality rate in Rustavi was lower by
41.79 units compared to the results registered in Thilisi.
Intensive mortally rate of oncological patients was the
highest in 1996 (72.0), i.e. less by 7.99 units than the
same indicator for Thilisi (Fig.3).

The results of the study demonstrate that the oncological
morbidity indicators of Rustavi population (incidence,
prevalence, mortality) in 2002 is lower than the same
indicators for Tbilisi, despite the fact that in both cities
(Rustavi, Tbilisi) the mean annual dose of radiation
population is exposed to is almost the same - 1.04 and
1.07 mZv/y.
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Fig.1 Incidence of oncological diseases in Rustavi.
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Fig.2 Prevalence of oncological diseases in Rustavi.
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Fig.3 Oncological mortality rate in Rustavi.

Therefore, it is impossible to find correlation between the
RB indicators and oncological morbidity. The rise of the
RB after the disaster at Chernobyl Power Plant might
have triggered the development and manifestation of
oncological diseases; nevertheless, it could not be
considered the only reason for the elevation of
oncological morbidity rate, as the combined effect of
various minor hazards may also play the role in the
development of oncological diseases.

CONCLUSION

Radio-ecological situation and oncological morbidity in
Rustavi was investigated. An average indicator for open
spaces is equal to 69.8+1.12 nGy/h. This figure
corresponds to the relatively high level registered by the
NRPB. Taking into account conditions in Georgia

(geographic location and geophysical situation) this could
be considered quite normal.

An average RB indicator for buildings in Rustavi is
132+1.56 nGy/h, slightly exceeding the same type of
radiation indicator in European countries.

According to the results a mean annual dose of external
radiation of population (20% from open spaces and 80%
from buildings) is 1.04+0.13 mZv/y. This figure is higher
than indicators registered in most European counters.

On the basis of our data and the data obtained from the
National Center of Oncology of the Ministry of Labor,
Health and Social Security we have undertaken
contraposition of oncological morbidity indicators of
Rustavi population with radio-ecological situation in
Rustavi.
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The results of the study demonstrate that the oncological (Rustavi, Thilisi) the average annual dose of radiation
morbidity indicators for Rustavi population (incidence, population is exposed to is almost the same - 1.04 and
prevalence, mortality) in 2002 are lower than the same 1.07 mZv/y (respectively).

indicators for Tbilisi, despite the fact that in both cities
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Panunoskosiornueckasi CHTyalnusi 1 OHKOJIOTH4YecKas 3a0071eBaeMOCTh B
r. Pycrasu

Huno Benxsaosze, Tea Kouopaosze

Kadenpa npesenTuBHON MeauiiuHbl TOMINCCKOTO TOCYJapCTBEHHOTOMEIUIIMHCKOTO YHUBEPCHUTETa, [ py3us

PE3IOME

M3yyeHa pagmnoakonornyeckas cutyaumsa u OHKorormyeckasi 3abonesaemocTtb B r. PyctaBu. CpefHui nokasaTtens pagnauvoHHOro
doHa (P®) ansa 3akpbITbiX NoMeLLeHuiA cocTaBnseT 69.8+1.12 Hrp/yac., YTO COOTBETCTBYET CPaBHUTENMBHO BbICOKOMY YPOBHIO P,
3apeructpmpoBaHHoMy MexayHapogHon Komuccuen no paguonoruvdeckon sawmTte (MKP3), B ycnosusix py3uun, npuHumasi BO
BHUMaHve ee reorpadm4eckoe pacrnofioXeHne u reodu3nyeckoe COCTOSIHWME, ITOT Mnokas3aTenb MOXHO CYMTaTb HOpPMarbHbIM.
CpegHuii nokasatens P® ans 3gaHmin PyctaBu coctaBnsieT 132+1.56 Hrp/yac, 4TO He3HauuTenbHO Bbille aHarnornyHoro
pagvaLMoHHOrO nokasaTtensi Ans esporeckux ctpaH. CornacHo MomyyYeHHbIM pesynbTaTtaM CpefHsisi rogoBasi [403a BHELUHEro
obnyyeHns HaceneHus (20% wn3 oTKpbITbiX NnomelleHuss n 80% - u3 3gaHun) coctaenset 1.04+0.13 MBIT, T.€. HE3HAUUTENLHO
Bbille MOKa3aTeniei, 3aperncTpupoBaHHbIX B OoMbluMHCTBE CTpaH EBponbl. Ha ocHoBe COBCTBEHHBIX [AaHHbIX W AaHHbIX,
nonyyeHHbIXx 1“3 HauuoHanbHOTrO OHKOMOrM4eckoro LeHTpa MuHucTepcTBa TpyAda, 34PaBOOXPAHEHWS! M COLMAnbHOW 3allMTbl
Ipy3aun, ™Mbl npoBenu COMOCTaBMEHME MokKasaTenel OHKorornyecko 3aboneeBaemocT B . PycrtaBu C COCTOSiHMEM
Pafvo3KONOrMYeckon cuTyauun. YCTaHOBMEHO, 4TO MoKasaTenu OHKonoruyeckon 3abonesaemocT  Hacenenus r. Pycrasu
(MHUMAEHTHOCTb, NPEBaNEHTHOCTb, CMepPTHOCTb) B 2002 r. HMXEe aHanorMyHbIX nokasaTtenen, 3aperMcTpMpoBaHHbIX B . Tounucuy,
HeCMOTps Ha TO, 4YTo Kak B PyctaBm Tak u B Tobunucm cpepHerogoBas fo3a OOMyYyeHUs HacerneHus NpYMEpHO OAMHaKoBa,
coctasnss 1.04 u 1.07 M°B/r COOTBETCTBEHHO.

KJIOYEBEIE CJIOBA: panmalMOHHENI GoH (P®), mMoHMBMpyomee wuajgydyenme (UN), paamnobuosiorniecKme
50PeKTE, PAmMOBKOJIOIMYECKAsS CHUTYyAalMs, OHKOJOI'MYeckas 3abojIeBaeMOCThb
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