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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
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AIR 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-
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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 y? 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.
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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 Prevalence rate per 100,000 Mortality rate per 1,000
population population population
2014 373 274.2 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

Urban population
n /%(95% CI)

Rural population
n /%(95% CI)

98/62.8(55.2-70.4)

58/37.2 (29.6-44.8)

99/61.5(54.0-69.0)

62/38.5 (31.0-46.0)

99/63.1(55.5-70.6)

58/36.9 (29.4-44.5)

103/61.3(53.9-68.7)

65/38.7 (31.3-46.1)

136/65.4(58.9-71.9)

72/34.6 (28.2-41.1)

170/67.7(61.9-73.5)

81/32.3 (26.5-38.1)
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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

Air 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 (SO,) 0.000 1.000 0.700 0.188
Hydrogen sulfide (H,S) -0.300 0.624 -0.300 0.624
Carbon monoxide (CO) 0.600 0.285 0.900 0.037
Nitrogen oxides (in terms of NO,) 0.600 0.285 0.900 0.037
Ammonia (NH,) 0.200 0.747 0.700 0.188
Vanadium Pentoxide (dust) 0.700 0.188 0.800 0.285
g/ilg)lzigdgese and its compounds (in terms of manganese 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
oo i
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 (CH,) 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 (C,H,) 0.600 0.285 0.800 0.034
Ethylbenzene (C H, ) 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) (CH,0) 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 (C,H,0,) -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

=

20-24 25-29 30-34 35-39 40-44 4549 50-54 5559 60-64 65-69 70-74 75-79 BO-B4

e 1014 e 2015 i 2016

2017 o018 2019

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).
© GMN
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When analyzing by age (Fig. 3), the highest incidence rate
was revealed at the age of 45 to 69 years (> = 69.6 df = [;
p>0.00). In 2015, the maximum number of women with breast
cancer was registered at the age of 45-49 years (> = 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-
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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

AIR 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.

PE3IOME

YACTOTA U PACITPOCTPAHEHHOCTDB 3ABOJIEBA-
EMOCTU PAKOM MOJOYHOWM KEJE3bI B AKTIO-
BUHCKOM OBJACTH 3ANAJHOI'O KA3AXCTAHA,
CBS3AHHAS C BBIBPOCAMMU 3AT'PA3HSIOIIUX BE-
HIECTB B ATMOC®EPY

BarbipoBa I'A., Ymaposa I A., Kononen B.HU.,
CaamaramoéeroBa I.C., 3unasmeBa A.H., Canap6aen C.C.

3anaono-Kazaxcmanckuil meouyunckuil ynusepcumem um. Ma-
pama Ocnanosa, Akmobe, Kasaxcman

Ienb uccnenoBanus - ONPEIeIUTh B3aUMOCBSI3b MEX/Ly pac-
IPOCTPAHEHHOCTBIO paKa MOJOYHOM JKeJe3bl M BhIOpOcaMu B
arMoc(epy 3arpsi3HSIONMX BEIECTB B AKTIOOMHCKON 00iacTH
Pecny6nuku Kazaxcras.

PerpocniektBHOE HCCIeoBaHHE 0a3bl JTaHHBIX IPOBEICHO
Ha Tepputopun AKTIOOMHCKOM oOnacti 3amajgHoro Kasaxcrana.
Jlannble monmydeHs! u3 Perucrpa oHKonormdeckux 3aboiieBaHMil
AKTIOOMHCKOTO 00J1aCTHOIO OHKOJIOTMYECKOTO IIeHTpa. Pacuer no-
kazaresner 3adoneBaemMoctH npoBoxuics Ha 100 000 HaceneHust.
JluHamuKa rokasarelsiei, TeMIl MPUpOCTa, MPOrHO3 PACCUNUTHIBA-
JIUCh € TTOMOIIIBIO JIMHEHHOTO PerpecCUOHHOI0 aHaiu3a. JlaHueie o
BbIOpOCax B arMocdepy B AKTIOOMHCKOM obnacty 3a 2014-2019 rr.
HOJIYYCHBI M3 €KErOAHOIO CTaTUCTUYecKoro OrouiereHs «Crartu-
CTHKa OKpy)Karoien cpezbl. O COCTOSHUH OXpaHbl arMOC(EpHOTo
Bo3zyxa B Pecrryonuke Kazaxcran» Komurera no crarucruixe Mu-
HHCTEPCTBA HALMOHAIILHOH dKOHOMUKH Pecriyonuku Kazaxcran.

Cpenu 3710KaueCTBEHHONW OHKOJOTMYECKOW MaTOJOTHH IKEH-
muH B AKTIOOMHCKOH oOactu B 2019 rony pak MOJIOYHOH ke-
ne3bl (PMIK) 3anumaet nepBoe mecto, coctasisist 20,5% (95%
CI 19,6-21,4) ot Bcex ciy4yaeB OHKOJIOTMYECKUX 3a00JIeBaHUM.
AHain3 1mokasajl, 4To mokasareiu 3abonesaemoctu PMOK 3a
2014-2019 rr. B AKTIOOMHCKOH oOnacté yBenuuuianucs ¢ 37,3
(2014 1) no 56 (2019 r.) na 100 ThIC. HACEJIEHUS, TEMII MPH-
pocta cocraBui 8,3%; mokaszatenan oOmiel 3a0osieBAEMOCTH
(npeBanenc): ¢ 274,0 8 2014 . 1o 344,8 B 2019 r. Ha 100 ThIC.
HaCeJIeHUs, TeMII pupocTa - 4,7%. AHaau3 paHroBOi Koppe-
JISIOUU 110 Cnnpmel—ly BbISABUII CI/IJ'[l)Hy}O l'lpf[MyI'O CBs3b Mem;[y
BbIOpOCaMu OeH30JIa W MEepBUYHON 3aboneBacmocThio (1=0.8,
p=0.027). OGHapyxeHa mpsiMasi CHJbHAs CBS3b MEXKIy pac-
npocrpanerHHoctbio PMXK 1 o0mmM konnuecTBoM BBIOPOCOB
B armocdepy (r=0,8, p=0,027), okucsio yrepona (CO) (r=0,9,
p=0,037), oxucnamu azora (1=0,9, p=0,037), CBUHIIOM U €ro He-
oprannueckumu coeguaenusMu (r=0.8, p=0.021), xpomom mre-
cruBasieHTHBIM (1=0.6, p=0.048), kcunonom (r=0.7, p=0.047),
toiyosioM (1=0.8, p=0.034), meranonom (1=0.8, p=0.040), GyTmi-
aneraroM (r=0.7, p=0.046).

HebGnaronpustHas 5K0JIOrHYecKast CUTyalus B AKTIOOMHCKOIT
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obnactu 3anagHoro KaszaxcraHa, cBsizaHHasi ¢ BRIOpOCAMU XH-
MHYECKUX 3arps3HUTENCH U TSKENIBIX METaJIOB, CIIOCOOCTBYET
Pa3BUTHUIO OHKOJIOTMUECKHUX 3a00JIeBaHU.
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