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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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aTis Semdeg, maqsimalur dones aRwevs dakvirvebis 
me-15 dRes da 25-35 dRisTvis mcirdeba sakontro-
lo donemde. sisxlSi glukozis donis zrdis 
paralelurad dafiqsirda malondialdehidis 
(MDA) Semcvelobis zrda. mwvave hiperemia, SeSu-
peba da fokaluri fibrozuli cvlilebebi mor-
fologiurad gamovlinda TirkmelebSi, RviZlSi 
da miokardiumSi. morfologiuri cvlilebebis 

xarisxi (limfocito-ujreduli infiltra-
cia, degeneraciuli cvlilebebi - distrofia, 
mcire nekrozuli kerebi) izrdeboda sisxlSi 
glukozisa da MDA-s donis matebastan erTad. 
საsavaraudoa, rom diabetis dros Tirkmelebis, 
gulis, RviZlisa da sisxlZarRvebis qsovilebis 
dazianeba metwilad gamowveulia organizmSi oq-
sidaciuri stresis gaZlierebiT.

АIR POLLUTION EMISSIONS ARE ASSOCIATED WITH INCIDENCE AND PREVALENCE 
OF BREAST CANCER IN THE AKTOBE REGION OF WESTERN KAZAKHSTAN

Batyrova G., Umarova G., Kononets V., Salmagambetova G., Zinalieva A., Saparbayev S.

West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan

Breast cancer (BC) remains a global public health problem 
and is currently the most common tumor in the world [12].

According to the International Agency for Research on Can-
cer in 2018 there were 18.1 million cases of malignant tumors 
and 9.6 million deaths from cancer in the world. Cancer devel-
ops in one in five people before they reach the age of 75. New 
cases and deaths continue to rise due to increased life expectan-
cy and epidemiological and demographic changes [27]. Among 
women, breast cancer is the most commonly diagnosed cancer 
(24.2%) and the leading cause of cancer death. Breast cancer is 
in second place (11.6%) in terms of cancer incidence among the 
general population. In 2018, an estimated 2,088,849 new cases 
of breast cancer and 626,679 deaths from breast cancer were 
identified globally [8].

Breast cancer is the most common cancer in women in Ka-
zakhstan, accounting for 23.1% of all cancers. In 2018, there 
were 4,211 new breast cancer cases and 1,727 deaths from the 
disease. The age-standardized incidence rate among women in 
Kazakhstan was 37.2 per 100,000 people. The death rate from 
breast cancer was 14.8 per 100,000 people, ranking second after 
lung cancer [11]. 

The morbidity and mortality rate from breast cancer in Ka-
zakhstan continues to grow steadily. Although the incidence rate 
appears to be increasing across the country at around 1.9% per 
year and the death rate is decreasing by 0.8%, there are signifi-
cant regional differences across the country [1].

When assessing risk factors for breast cancer in Kazakhstan, 
social and behavioral factors associated with an increased risk 
of developing breast cancer were identified. They include unfa-
vorable living conditions, chronic stress, unilateral breastfeed-
ing, breastfeeding for less than 3 months and more than 2 years, 
abortion and hereditary predisposition [25].

Modern research confirms the association of various pollutants 
in the environment with a high prevalence of breast cancer [26, 10]. 
Exposures to chemical pollutants during the early stages of devel-
opment from pregnancy to adolescence and early old age are of 
particular concern, as they alter the genetic, epigenetic and physi-
ological processes in the developing mammary system, which leads 
to an increased risk of breast cancer [13]. Research on genetic vari-

ants or periods of breast susceptibility is proving a link between 
environmental chemicals and breast cancer [23].

The environment in the cities of Kazakhstan is polluted due 
to the extraction and processing of minerals, oil and gas pro-
duction, gasoline and diesel fuel, industrial enterprises. Unac-
ceptable levels of carcinogenic risk have been determined for 
occupational groups and the general population for cadmium, 
lead, arsenic, chromium in the air [16]. Previous studies in the 
Western Kazakhstan confirm the negative impact of unfavorable 
environmental factors, including an imbalance of elements, on 
the health of the child and adult population [17,18].

Purpose: to establish a relationship between the incidence and 
the prevalence of breast cancer and air emissions of pollutants in 
the Aktobe region of the Republic of Kazakhstan.

Material and methods. A retrospective research of database 
was conducted on the territory of the Aktobe region of West-
ern Kazakhstan (the Republic of Kazakhstan). The study was 
carried out in accordance with the principles of Helsinki Dec-
laration and subsequent amendments. Study was approved by 
the Local Ethics Committee (Protocol No. 57 dated January 
17, 2020). 

The study used statistical data on the registration of cases of 
breast cancer among women in Aktobe region. Cancer incidence 
rates were studied for 2014-2019. All cases first diagnosed with 
breast cancer from 2014 to 2019 were included in adult women 
aged 18 years and older, registered for breast cancer. The data 
were obtained from the Register of Oncological Diseases of the 
Aktobe Regional Cancer Center. Statistical data form No. 7 “Re-
port on patients and diseases with malignant neoplasms” were 
used for the calculation. The incidence rates were calculated per 
100,000 population.

 Data on the total adult female population (over 18 years old) 
from 2014 to 2019 (418,690 in 2014 and 448,426 in January 
2018) were obtained from the statistics committee of Aktobe 
city National Statistics Agency.

Data on air emissions in the Aktobe region for 2014-2019 
were obtained from the annual statistical bulletin “Environmen-
tal statistics. On the state of protection of atmospheric air in the 
Republic of Kazakhstan” of the Committee on Statistics of the 
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Ministry of National Economy of the Republic of Kazakhstan. 
The obtained data were processed using software Statistica. 

10 (StatSoft Inc., USA). Distribution of data was assessed using 
the Shapiro-Wilk test. For the descriptive statistics median and 
interquartile range -25 and -75 percentile (median (25-75)) were 
used. Correlation analysis was performed on a basis of Spear-
man’s rank correlation coefficient. The level of significance was 
set as P <0.05 for all analyzes.

Frequencies (in %) with 95% confidence intervals were used 
to describe qualitative data. To compare qualitative variables, 
the Pearson χ2 test was used.

The dynamics of indicators, growth rate, forecast were calcu-
lated using linear regression analysis.

In order to calculate the incidence forecast for 2021-2022, we 
used the data on the incidence of women in the Aktobe region 
for 2014-2019. The forecasting method was used based on find-
ing the analytical expression of the trend.

Results and discussion. BC ranks is first among the ma-
lignant oncological pathology of women in the Aktobe re-
gion in 2019 and is 20.5% (95% CI 19.6-21.4) of all cancer 
cases. The analysis shows that the incidence of breast cancer 
in 2014-2019 in the Aktobe region continues to grow. Ac-
cording to the results obtained for the study period, there is 
a gradual increase in the incidence rate from 37.3 (2014) to 
56.0 (2019) per 100,000 population, while the growth rate 
was 8.3% (Table 1, Fig. 1). 

When forecasting, the indicator in 2020 will be 54.5 and in 
2021 - 60.0 per 100,000 population (Fig. 1).

At the same time, the prevalence of breast cancer increases. 
In 2014, the indicator was 274.2, and in 2019 this indicator has 
already reached 344.8 per 100,000 population. The growth rate 
was 4.7% (Table 1, Fig. 2). When forecasting, the indicator in 
2020 will be 349.8 and in 2021 - 369.2 per 100,000 population 
(Fig. 2).

Table 1. Dynamics of breast cancer incidence rates among women in the Aktobe region for 2014-2020, per 100,000 population

Year Incidence rate per 100,000 
population 

Prevalence rate per 100,000 
population 

Mortality rate per 1,000 
population 

2014 37.3 274.2 0.11
2015 37.9 277.4 0.12
2016 36.4 284.0 0.13
2017 38.5 300.0 0.14
2018 47.0 320.2 0.09
2019 56.0 344.8 0.11

Table 2. Statistics of newly diagnosed breast cancer among women in the Aktobe region for 2014-2019

Year Women (n) Registered breast 
diseases (n)

Urban population
n /%(95% CI)

Rural population
n /%(95% CI)

2014 418690 156 98/62.8(55.2-70.4) 58/37.2 (29.6-44.8)
2015 425311 161 99/61.5(54.0-69.0) 62/38.5 (31.0-46.0)
2016 431264 157 99/63.1(55.5-70.6) 58/36.9 (29.4-44.5)
2017 436643 168 103/61.3(53.9-68.7) 65/38.7 (31.3-46.1)
2018 442524 208 136/65.4(58.9-71.9) 72/34.6 (28.2-41.1)
2019 448426 251 170/67.7(61.9-73.5) 81/32.3 (26.5-38.1)

Fig. 1. Dynamics of Breast Cancer Incidence in Aktobe, Kazakhstan, 2014-2019 and forecast for 2021

Fig. 2. Dynamics of Breast Cancer Prevalence in Aktobe, Kazakhstan, 2014-2019 and forecast for 2021.
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Table 3. The relationship between the incidence and prevalence of breast cancer (per 100,000 population) and air emissions of 
pollutants in the Aktobe region of the Republic of Kazakhstan

Аir pollution emissions
Incidence of breast cancer Prevalence of breast cancer

r P r P
Total 0.600 0.285 0.800 0.027
Sulfurous anhydride (SO2) 0.000 1.000 0.700 0.188
Hydrogen sulfide (H2S) -0.300 0.624 -0.300 0.624
Carbon monoxide (CO) 0.600 0.285 0.900 0.037
Nitrogen oxides (in terms of NO2) 0.600 0.285 0.900 0.037
Ammonia (NH3) 0.200 0.747 0.700 0.188
Vanadium Pentoxide (dust) 0.700 0.188 0.800 0.285
Manganese and its compounds (in terms of manganese 
dioxide) 0.100 0.873 0.000 1.000

Copper oxide (in terms of copper) 0.200 0.747 0.300 0.624
Lead and its inorganic compounds (in terms of lead) 0.821 0.089 0.80 0.021
Hexavalent chromium 
(in terms of chromium trioxide) 0.500 0.873 0.600 0.048

Gaseous fluoride compounds (in terms of fluorine) 0.600 0.285 0.100 0.873
Inorganic fluorides 0.500 0.391 0.600 0.285
Benzene (C6H6) 0.800 0.027 0.600 0.285
Xylene 0.400 0.505 0.700 0.047
Vinylbenzene -0.700 0.188 0.730 0.197
Toluene (C7H8) 0.600 0.285 0.800 0.034
Ethylbenzene (C8H10) 0.200 0.747 0.700 0.188
Benz/a/pyrene (3,4-benzpyrene) -0.200 0.747 -0.300 0.624
Methanol (Methyl alcohol) (CH4O) 0.600 0.285 0.800 0.040
Phenol -0.200 0.747 -0.700 0.188
Butyl Acetate (Acetic Acid Butyl Ether) 0.400 0.505 0.700 0.046
Ethyl acetate (C4H8O2) -0.800 0.104 -0.500 0.391
Prop-2-en-1-al (Acrolein, Acrylaldehyde) 0.000 1.000 0.700 0.188
Formaldehyde (Methanal) -0.800 0.104 -0.700 0.188
Propane-2-one (Acetone) 0.700 0.188 1.000  
Inorganic dust containing 70-20% silicon dioxide 0.800 0.104 0.700 0.188

Spearman’s rank correlation

Fig. 3. Distribution due to Breast Cancer by age of patients for 2014-2019

The mortality rate in the general dynamics did not change, but 
from 2014 to 2017 it increased from 0.11 to 0.14 per 1,000 popu-
lation. In 2018, it slightly decreased to 0.09 and again increased 
to 0.11 per 1,000 population. When analyzing the incidence for 
2014-2019, women living in the city have more cases of dis-
eases compared to rural women (Table 2).

When analyzing by age (Fig. 3), the highest incidence rate 
was revealed at the age of 45 to 69 years (χ2 = 69.6 df = 1; 
p>0.00). In 2015, the maximum number of women with breast 
cancer was registered at the age of 45-49 years (χ2 = 3.6 df = 1; 
p>0.05). In 2016-2018, the maximum number of women with 
breast cancer was registered at the age of 45-49 and 60-64 years. 
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In 2019, the largest number of women with breast cancer was 
identified at the age of 55-69 years.

We carried out a correlation assessment of the amount of 
emissions of various chemical elements into the atmosphere and 
the primary and general incidence of breast cancer. Spearman’s 
rank correlation analysis showed a strong direct relationship be-
tween benzene emissions and the incidence (r=0.8, p=0.027). 
A direct strong relationship was found between the prevalence 
of breast cancer and the total amount of air emissions (r=0.8, 
p=0.027). Associations of prevalence with air emissions were 
revealed: carbon monoxide (CO) (r=0.9, p=0.037), nitrogen ox-
ides (r=0.9, p=0.037), lead and its inorganic compounds (r=0.8, 
p=0.021), hexavalent chromium (r=0.6, p=0.048), xylene (r=0.7, 
p=0.047), toluene (r=0.8, p=0.034), methanol (r=0.8, p=0.040), 
butyl acetate (r=0.7, p=0.046) (Table 3).

The results of our analysis showed that among the malignant 
oncological pathology of women in the Aktobe region in 2019, 
breast cancer takes first place and is 20.5 (95% CI 19.6-21.4)% 
of all cancer cases.

The data indicate that the incidence of breast cancer in 2014-
2019 in the Aktobe region continues to grow. The upward trend 
in the number of breast cancer remains, as shown in previous 
studies. According to data from 2004-2013, when ranking by 
pathology, the highest rates among women were recorded for 
breast cancer in the Aktobe region [4]. In Kazakhstan, for the 
period 1999-2013, the average morbidity and mortality from 
breast cancer was 37.9±1.10 and 105 and 16.7±0.20 per 100,000 
population. The incidence tended to increase (T=+2.3%). When 
analyzing age-standardized data on morbidity and mortality, 
there were peaks in morbidity at 60-74 years and mortality at 
the age of 75-84 years [6]. In the region of ecological disadvan-
tage, the most pronounced increase in breast cancer was found 
(T =+6.7%) [15].

Various risk factors can be associated with the development 
of breast cancer. In addition to social determinants, such as low 
quality of life and poor lifestyle, low physical activity, environ-
mental exposure and occupational hazards can be associated 
with breast cancer [22].

When analyzing by age, the highest incidence rate was found 
at the age of 45 to 69 years, and in 2019 the largest number of 
women with breast cancer was identified at 55-69 years. This 
age of sick women in the Aktobe region can be attributed to the 
period of premenopause and menopause. Women during prena-
tal development, puberty, pregnancy and menopausal transition 
are susceptible to breast cancer risk factors such as environmen-
tal pollutants [24]. Since during this period, significant struc-
tural and functional changes occur in the mammary gland, as 
well as changes in the microenvironment of the mammary gland 
and hormonal signaling, which can affect the risk of developing 
breast cancer.

Our study is consistent with the results of Bilyalova et al., who 
revealed a direct strong correlation between the level of air emis-
sions from stationary sources and the incidence of breast cancer (r 
=0.77±0.15; p=0.026) and considers the possibility of air pollution 
as an etiological factor in breast cancer in Kazakhstan [7].

We decided to clarify this information and conduct an in-depth 
study of the epidemiology of breast cancer in the Aktobe region 
and find out the relationship with environmental pollutants. 

As is known, the Aktobe region is a region with a developed 
oil and gas industry, ferrous and non-ferrous metallurgy. The re-
gion is experiencing problems with environmental pollution by 
compounds of chromium, boron, oil and gas industry waste [14].

Research shows that environmental factors in the Aktobe re-

gion have a great impact on public health. In this case, chro-
mium and boron compounds play a negative role [5].

Indeed, in Aktobe, according to data for 2000-2010, the main 
air pollutants in the city were sulfur dioxide, carbon monoxide, 
nitrogen oxide and dust containing trivalent and hexavalent 
chromium, as well as compounds of magnesium, manganese 
and iron. In the city of Aktobe there are chrome processing 
plants, which are stationary sources of air pollution. Factories 
represent one powerful core of multi-component urban air pollu-
tion. Urban air contains a significant variety of chemical pollut-
ants, including a number of inorganic compounds such as heavy 
metals [3].

 Correlation analysis established a direct strong relationship 
between the prevalence of breast cancer and the total amount 
of emissions into the atmosphere, carbon monoxide, nitrogen 
oxides and other organic substances. According to the data 
obtained by Aitmaganbet et al. [2], in the Aktobe region, cor-
relations were also established between air pollutants: carbon 
monoxide, nitrogen oxide, benzopyrene, dust and phenol and 
diseases of the population identified as a result of a medical ex-
amination. 

Attention is drawn to the revealed relationship between breast 
cancer prevalence and emissions of lead (r=0.8, p=0.021) and 
hexavalent chromium (r=0.6, p=0.048) in the air. It is known 
that lead and chromium are metalloestrogens and may increase 
the risk of breast cancer through activation of estrogen recep-
tors [9]. When comparing the content of elements in the hair of 
patients with breast cancer with the control group, it shows a sig-
nificant increase in the content of chromium and lead (p<0.05) 
[21]. It has been reported that chromium in the topsoil in Spain 
is associated with breast cancer mortality in women. Spanish 
results suggest that chronic exposure to arsenic and chromium 
may be a potential risk factor for cancer [20].

An earlier study in the ecological disaster zone of the Aral 
Sea found that overall cancer incidence depended on the over-
all hazard index associated with nickel inhalation and combined 
cadmium consumption (r=0.8). The prevalence of breast cancer 
was associated with mercury (r=0.6) [19].

Conclusion: The unfavorable environmental situation in the 
Aktobe region of Western Kazakhstan associated with the re-
lease of chemical pollutants and heavy metals can contribute to 
the development of cancer. The revealed correlation between the 
prevalence of breast cancer and the release of chemical elements 
into the atmosphere requires further study to determine risk fac-
tors for breast cancer in the region of Western Kazakhstan.
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SUMMARY

АIR POLLUTION EMISSIONS ARE ASSOCIATED 
WITH INCIDENCE AND PREVALENCE OF BREAST 
CANCER IN THE AKTOBE REGION OF WESTERN KA-
ZAKHSTAN

Batyrova G., Umarova G., Kononets V., 
Salmagambetova G., Zinalieva A., Saparbayev S.

West Kazakhstan Marat Ospanov Medical University, Aktobe, 
Kazakhstan

Purpose - to establish a relationship between the incidence 
and the prevalence of breast cancer and air emissions of pollut-
ants in the Aktobe region of the Republic of Kazakhstan.

A retrospective study of the database was carried out on the 
territory of the Aktobe region of Western Kazakhstan. The data 
were obtained from the Register of Oncological Diseases of the 
Aktobe Regional Cancer Center. Data on air emissions for 2014-
2019 were obtained from the Annual Statistical Bulletin “Envi-
ronmental statistics. On the state of protection of atmospheric air 
in Kazakhstan” of the Committee on Statistics of the Republic 
of Kazakhstan.

Breast cancer ranks is first among the malignant oncological 
pathology of women in the Aktobe region in 2019 and is 20.5% 
(95% CI 19.6-21.4) of all cancer cases. The analysis shows that 
the incidence and prevalence of breast cancer in 2014-2019 con-
tinues to grow: incidents from 37.3 (2014) to 56.0 (2019) per 
100,000 population, the growth rate is 8.3%; prevalence: from 
274.0 (2014) to 344.8 (2019) per 100,000 population, the growth 
rate is 4.7%. Spearman’s rank correlation analysis showed a 
strong direct relationship between benzene emissions and the in-
cidence (r=0.8, p=0.027). A direct strong relationship was found 
between the prevalence of breast cancer and the amount of emis-
sions into the atmosphere (r=0.8, p=0.027), carbon monoxide 
(r=0.9, p=0.037), nitrogen oxides (r=0.9, p=0.037), lead (r=0.8, 
p=0.021), hexavalent chromium (r=0.6, p=0.048), xylene (r=0.7, 
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p=0.047), toluene (r=0.8, p=0.034), methanol (r=0.8, p=0.040), 
butyl acetate (r=0.7, p=0.046).

The unfavorable environmental situation in the Aktobe region 
associated with the release of chemical pollutants and heavy 
metals can contribute to the development of cancer. The re-
vealed correlation between the prevalence of breast cancer and 
the release of chemical elements into the atmosphere requires 
further study to determine risk factors for breast cancer in the 
region of Western Kazakhstan.

Keywords: breast cancer, air emissions, chromium, Western 
Kazakhstan.

РЕЗЮМЕ

ЧАСТОТА И РАСПРОСТРАНЕННОСТЬ ЗАБОЛЕВА-
ЕМОСТИ РАКОМ МОЛОЧНОЙ ЖЕЛЕЗЫ В АКТЮ-
БИНСКОЙ ОБЛАСТИ ЗАПАДНОГО КАЗАХСТАНА, 
СВЯЗАННАЯ С ВЫБРОСАМИ ЗАГРЯЗНЯЮЩИХ ВЕ-
ЩЕСТВ В АТМОСФЕРУ 

Батырова Г.А., Умарова Г.А., Кононец В.И., 
Салмагамбетова Г.С., Зиналиева А.Н., Сапарбаев С.С.

Западно-Казахстанский медицинский университет им. Ма-
рата Оспанова, Актобе, Казахстан

Цель исследования - определить взаимосвязь между рас-
пространенностью рака молочной железы и выбросами в 
атмосферу загрязняющих веществ в Актюбинской области 
Республики Казахстан. 

Ретроспективное исследование базы данных проведено 
на территории Актюбинской области Западного Казахстана. 
Данные получены из Регистра онкологических заболеваний 
Актюбинского областного онкологического центра. Расчет по-
казателей заболеваемости проводился на 100 000 населения. 
Динамика показателей, темп прироста, прогноз рассчитыва-
лись с помощью линейного регрессионного анализа. Данные о 
выбросах в атмосферу в Актюбинской области за 2014-2019 гг. 
получены из ежегодного статистического бюллетеня «Стати-
стика окружающей среды. О состоянии охраны атмосферного 
воздуха в Республике Казахстан» Комитета по статистике Ми-
нистерства национальной экономики Республики Казахстан. 

Среди злокачественной онкологической патологии жен-
щин в Актюбинской области в 2019 году рак молочной же-
лезы (РМЖ) занимает первое место, составляя 20,5% (95% 
CI 19,6-21,4) от всех случаев онкологических заболеваний. 
Анализ показал, что показатели заболеваемости РМЖ за 
2014-2019 гг. в Актюбинской области увеличились с 37,3 
(2014 г.) до 56 (2019 г.) на 100 тыс. населения, темп при-
роста составил 8,3%; показатели общей заболеваемости 
(преваленс): с 274,0 в 2014 г. до 344,8 в 2019 г. на 100 тыс. 
населения, темп прироста - 4,7%. Анализ ранговой коррел-
ляции по Спирмену выявил сильную прямую связь между 
выбросами бензола и первичной заболеваемостью (r=0.8, 
p=0.027). Обнаружена прямая сильная связь между рас-
пространенностью РМЖ и общим количеством выбросов 
в атмосферу (r=0,8, p=0,027), окисью углерода (CO) (r=0,9, 
p=0,037), окислами азота (r=0,9, p=0,037), свинцом и его не-
органическими соединениями (r=0.8, p=0.021), хромом ше-
стивалентным (r=0.6, p=0.048), ксилолом (r=0.7, p=0.047), 
толуолом (r=0.8, p=0.034), метанолом (r=0.8, p=0.040), бутил-
ацетатом (r=0.7, p=0.046).

Неблагоприятная экологическая ситуация в Актюбинской 

области Западного Казахстана, связанная с выбросами хи-
мических загрязнителей и тяжелых металлов, способствует 
развитию онкологических заболеваний. 

reziume

sarZeve jirkvlis kiboTi avadobis sixSire da 
gavrcelebadoba, dakavSirebuli atmosferos 
dabinZurebasTan dasavleT yazaxeTis aqtiubin-
skis olqSi

g.batirova, g.umarova, v.kononeci, g.salmagambetova, 
a.zinalieva, s.saparbaevi

dasavleT yazaxeTis marat ospanovis sax. samedi-
cino universiteti, aqtobe, yazaxeTi

kvlevis mizans warmoadgenda urTierTkavSiris 
gansazRvra sarZeve jirkvlis kibos gavrceleba-
dobasa da damabinZurebeli nivTierebebis atmos-
feroSi gamoyofas Soris yazaxeTis respublikis 
aqtiubinskis olqSi.
Catarda monacemTa bazebis retrospeqtuli 

kvleva dasavleT yazaxeTis aqtiubinskis olqis 
teritoriaze. monacemebi aRebulia aqtiubinskis 
saolqo onkologiuri centris onkologiuri 
daavadebebis registridan. avadobis maCveneblebi 
gamoTvlilia 100 000 mosaxleze, namatis zrda da 
prognozi ki - xazovani regresiuli analizis 
gamoyenebiT. 2014-2019 ww. monacemebi atmosferos 
dabinZurebis Sesaxeb aqtiubinskis olqSi miRebu-
lia yazaxeTis respublikis erovnuli ekonomi-
kis saministros statistikis komitetis yovel-
wliuri statistikuri biuletenidan “garemos 
statistika. atmosferuli haeris mdgomareobis 
Sesaxeb yazaxeTis respublikaSi”.
qalebis avTvisebiani onkologiur paTologiebs 

Soris aqtiubinskis olqSi 2019 wels sarZeve jirkv-
lis kibos pirveli adgili ukavia, Seadgens ra yve-
la onkologiuri daavadebis SemTvevebis 20,5% (95% 
CI 19,6-21,4). analizma aCvena, rom sarZeve jirkvlis 
kiboTi avadobis maCvenebeli 2014-2019 ww. aqtiubin-
skis olqSi gaizarda 37,3-dan (2014  w.) 56-mde (2019 
w.) 100 000 mosaxleze, matebis tempma Seadgina 8,3%; 
saerTo avadobis maCveneblebi (prevalensi) - 274,0-
dan (2014  w.) 344,8-mde (2019 w.) 100 000 mosaxleze, 
matebis tempi - 4,7%. spirmanis korelaciis ana-
liziT gamovlinda pirdapiri kavSiri garemoSi 
benzolis gadmosrolasa da pirvelad avadobas 
Soris (r=0.8, p=0.027). dadgenilia Zlieri pirdapiri 
kavSiri sarZeve jirkvlis kibos gavrcelebadobasa 
da atmosferoSi gamonayofebis saerTo raodenobas 
(r=0,8, p=0,027), naxSirJangs (CO) (r=0,9, p=0,037), azotis 
marilebs (r=0,9, p=0,037), TuTias da mis araorganul 
SenaerTebs (r=0.8, p=0.021), eqvsvalentian qroms (r=0.6, 
p=0.048), qsilols (r=0.7, p=0.047), toluols (r=0.8, 
p=0.034), meTanols (r=0.8, p=0.040) da butilacetats 
(r=0.7, p=0.046) Soris.
qimiuri damabinZurebeli nivTierebebis da 

mZime liTonebis gamoyofasTan dakavSirebuli 
arakeTilsaimedo ekologiuri situacia dasav-
leT yazaxeTis aqtiubinskis olqSi xels uwyobs 
onkologiuri daavadebebis ganviTarebas.


