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ABSTRACT

According to Russian statistics, breast cancer ranks first among malignant neoplasms among women (20.9%). The
largest proportion of breast cancer cases is detected in women aged 35 to 55 years. Therefore, an urgent issue is not
only the provision of specialized medical care to patients, but also the prevention of the development of the disease.
Almost 70% of malignant neoplasms, including breast cancer, are provoked by exogenous factors. This article pro-
vides an overview of the literature on primary breast cancer prevention. It is established that a woman's lifestyle, diet,
physical activity, and bad habits can have a potentiating effect on the development of breast cancer.

Conclusions. Currently, breast cancer prevention plays a key role in the fight against this disease. middle-aged women
(who account for the main peak of morbidity) should understand that by changing behavior, it is possible to reduce
the risk of developing breast cancer. In addition, increasing women's awareness of breast cancer and its prevention
can help reduce the incidence and financial costs of treatment.
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MPOGUIAKTUKA PA3BUTUS PAKA MOJIOYHOWN XENE3bI

10.B.Bbixpuctiok’, LE.PoiiT6epr'=*, YX.B.[lopow', H.B.Kapacera?, P.A.Ako6oBa?

1. ®rb0OY BO «Poccuiicknit HaLuMoHanbHbIii ucCnefoBaTeNbCKUn MeAULMHCKMIA yHuBepeuTeT uM. H.W.MuporoBa» MunncrepcTtea
3ppaBooxpaHenns Poccniickoin epepayuu, 117997, Poccuiickas ®epepauus, r. MockBa, yn. OcTpoBUTSHOBA, 4. 1

2. ®TAQY BO «Poccuilckuii yHuBepcuTeT Apyxo6bl HapogoBy, 117198, Poccuiickas depepaums, r. MockBsa, yn. Muknyxo-Maknas, 4. 6

3. 0AO «MeguumHar, 125047, Poccuiickas ®epepauus, r. MockBa, 2-i1 Teepckoii-Amckoii nep., 4. 10

PE3IOME

Mo paHHbIM POCCUINCKON CTaTUCTUKM paK MONTOYHON Xene3bl 3aHMMaeT NepBoe MeCcTO CPpefiv 3/10KavyeCTBEHHbIX
HOBOOGpPa3oBaHMit cpeam XeHwmH (20,9%). Hanbonbluaa fons ciyyaeB paka MOJIOYHOW XeJesbl BbisiBASAETCS
Y )XeHLMH B Bo3pacTe oT 35 fo 55 neT. [109TOMy akTyasibHbIM BOMPOCOM CTAHOBUTCS He TOJIbKO OKasaHue cne-
LiMann3npoBaHHON MeLULMHCKOW MOMOLLYM NaLMeHTaMm, HO U NpodunakTMka pasBuTus aToro 3aboneBaHus. Moytu
70% 3noKayecTBEHHbIX HOBOOGPA30BaHWI, B TOM YACTIE U paK MOJIOYHON Xesesbl, MPOBOLMUPYOTCS 9K30reHHbIMU
takTopamu. B aToi cTaTbe NpeacTaBieH 0630p MTePaTypbl O NEPBUYHOM NPODUIAKTUKE paka MOJIOYHON Xenesbl.
YcTaHOBMEHO, YTO 06Pas XXU3HU XEHLLMHbI, NUTaHne, ee pUsnyeckas akTUBHOCTb, BPeAHble NPUBbLIYKN MOTYT OKa-
3bIBaTb NOTEHUMPYIOLLLEE BAVAHME Ha PasBUTHE paKa MOJIOYHOW Xenesbl.

3akntoueHue. B HacTosiLee BpeMs NpodunakTuka paka MOOYHOW Xenesbl UrpaeT KtoYeBYO posib B 60pbbe C 3TUM
3a6oneBaHveM. XXeHLLMHbI cpefiHero Bo3pacTa (Ha KOTOopbIi MPUXOAMTCS OCHOBHOW MUK 3a601€BAaEMOCTM) AOSKHbI
NMOHMMATb, YTO NYTEM U3MEHEHUS NOBeAEHUSI BOSMOXHO CHU3UTb PUCK Pa3BUTUS 3TOro 3aboneBaHus. Kpome Toro,
MOBbILLEHNE OCBEAOMIIEHHOCTM XEHLLMH O paKe MOJIOYHOM Xenesbl U ero NPopuIakTMke MoXeT crnoco6cTBOBaTb
CHWXKeHMIo 3a601eBaeMOoCTM U (MHAHCOBbIX 3aTpaT Ha JleyeHue.

KntouyeBble crnoBa:
pak MOJIOYHOM Xenesbl, NpoduakTuka, 3a601eBaeMOCTb, MHAEKC Macchl Tena, ynoTpebneHune ankorons,
nuTaHue.
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INTRODUCTION

Breast cancer (BC) is the most common cancer
among women [1-4]. All over the world, BC cases
account 22.9% [5]. BC ranks first in Russia and is
the leading oncological pathology among wom-
en [6]. The proportion of BC is 20.9% in the structure
of malignant neoplasms in women [7].

In the United States, more than 20% of BC cases
are diagnosed in women under the age of 50, and only
more than 4% are diagnosed in women under the age
of 40 [8]. The specific weight of BC depending on the
age of patients in Russia is shown in the figure 1 [7].
According to Russian statistics, the largest propor-
tion of BC cases is detected in women aged 35 to
55 years [7]. Therefore, prevention of BC should begin
in advance for women of 25-30 years. An important
target of prevention is triple negative BC, which oc-
curs in 10% to 20% of all breast malignancies [9]. It is
known that triple negative BC is difficult to treat [10].

Almost 70% of malignant neoplasms are pro-
voked by exogenous factors. In case of BC, these
indicators reach 90-95% [11]. Currently, there are
many studies indicating the influence of lifestyle
(high-fatty diet, alcohol consumption, lack of physi-
cal activity) and environmental factors on the devel-
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opment of BC, the elimination of which can contrib-
ute to reducing morbidity and mortality [11].

Regular physical activity and maintaining a nor-
mal body weight are key areas in the prevention of
BC [12]. According to Chinese researchers, daily
exercise reduces the risk of developing BC in wom-
en in the premenopausal and postmenopausal pe-
riods, and the elimination of inactivity can prevent
about 10% of cases of BC [13]. Active sports activ-
ities help to reduce the risk of developing BC. Even
moderate physical activity, such as brisk walking,
is beneficial. According to the study carried by the
American Cancer Society, women who walked at
least 7 hours a week had a 14% lower incidence of
postmenopausal BC than women who walked less
than 3 hours a week [14]. In women with high phys-
ical activity, the risk of BC decreased by 25% com-
pared to the least active respondents [14]. In anoth-
er study, it was recorded that if a postmenopausal
woman takes daily walks for one hour, the risk of
BC is reduced by 15% compared to women who
lead a sedentary lifestyle [15]. It is interesting to
note that the risk of developing BC in a middle-aged
woman is significantly reduced if she is engaged in
sports throughout her life [16].

A low-activity lifestyle often correlates with
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Fig. 1. Specific weight (%) of BC depending on the age of patients [7].
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being overweight. Thus, according to US statis-
tics, more than two-thirds of the adult population
are overweight body mass index (BMI) - 25.0-
29.9 kg/m? or obese (BMI, 230.0 kg/m?) [17]. In
the study "Health of Nurses", it was recorded that
increased body weight in 18-year-old girls signifi-
cantly increases the risk of developing BC in the
future, and is directly related to the number of
pounds added [15]. Scientists pay special atten-
tion to weight correction in menopausal women.
Since the metabolism of androgens into estrogens
in adipose tissue increases the level of circulating
estrogens, and their excess increases the risk of
developing BC [18]. In a 2008 meta-analysis, it was
noted that an increase in BMI for every 5 kg/m? in-
creases the risk of developing postmenopausal BC
by 12% [19]. Among postmenopausal women who
monitored their weight, or reduced it by 10 kg or
more, the risk of developing BC is reduced by half
compared to women who had a stable high weight.
Thus, the correction of body weight in a woman in
adulthood is one of the important areas of primary
prevention of BC.

Alcohol consumption is a risk factor for BC in
women [8]. It is known that ethanol affects the con-
centration of estrogen by several mechanisms [20]:

- increases the activity of aromatase,

- inhibits the enzymes involved in the degrada-
tion of estrogen,

- increases the oxidative stress of the liver,
which leads to inhibition of the metabolism of ste-
roids,

- reduces the secretion of melatonin, which
suppresses the production of estrogen

As a result, estrogens can have a carcinogenic
effect on breast tissue.

It is noted that the consumption of alcohol 10 g
per day (in terms of alcohol) leads to an increase
in the risk of developing BC by 7-10% [21]. Wom-
en who consume alcoholic beverages on average
three to six times a week have a 15% higher chance
of developing BC, compared to those who lead a so-
ber lifestyle [18]. Female alcoholics who consume
alcoholic beverages twice a day or more have a 51%
higher risk of developing BC [8].

The risk of developing BC is affected not only by
the amount of alcohol consumed, but also by the

age of the woman. Alcohol consumption in ado-
lescence has been shown to significantly increase
the risk of proliferative benign breast changes in
middle-aged women [20]. Alcohol consumption at
a young age provokes the development of invasive
BC in women in the premenopausal period [8].

The risk of developing BC is higher in women
who consume industrial soft drinks more than
once a month [22]. Industrial soft drinks are high
in calories and lead to an increase in BMI, obesity
and insulin resistance, which are mediators of the
risk of BC.

Many authors note that improper and unbalanced
nutrition potentiate the risk of developing BC [23].
Red and processed meats, foods rich in carbohy-
drates, and saturated fats are considered poten-
tial risk factors for BC, as they increase the level
of circulating endogenous estrogen, an insulin-like
growth factor — 1 [24]. In a comprehensive me-
ta-analysis involving 17 prospective studies, the as-
sociation of red and processed meat consumption
with the risk of BC was evaluated [25]. It has been
shown that the consumption of red meat is associ-
ated with an increase in the risk of BC by 6%, and the
use of processed meat leads to an increase in the
risk of BC by 9% [25]. Sodium nitrate in processed
meats such as sausage, hamburgers, and pizza is
known to convert to nitrosamine, which is a known
carcinogen. Researchers from Poland reported that
the probability of BC increases by 3 times with daily
consumption of fast food [26]. Also, the processes
of carcinogenesis are affected by high temperature
processing of meat. Thus, cooking red meat at high
temperature increases the formation of carcino-
genic substances, including heterocyclic amines,
N-nitroso compounds, and polyaromatic hydro-
carbons [5]. Regular consumption of fried food in-
creases the risk of developing BC by 4.5 times (95%
confidence interval, 2.1-9.4) [27].

Consumption of milk and dairy products con-
taining saturated fat, calcium, vitamin D, butyrate,
lactoferrin, and conjugated linoleic acid reduces
the risk of developing BC [5]. A meta-analysis of 18
prospective cohort studies (n=24,187) showed that
increased consumption of dairy products leads to
areduced risk of BC (OR 0.85; 95% confidence inter-
val: 0.76-0.95; P=0.01) [28]. These data were con-
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firmed by Zang J. et al. the largest meta-analysis
included 22 prospective cohort studies (1,566,940
participants) and five case-control studies (33,372
participants) [29]. The authors found a significant
relationship between the dose, duration of use and
type of dairy products and the development of BC:
high (>600 g/day) and moderate (400-600 g/day)
consumption of dairy products more effectively re-
duces the risk of BC compared to low consumption
of dairy products (<400 g/day) [29].

The consumption of plant foods, fruits and veg-
etables contributes to the reduction of oxidative
stress [30] and the prevention of carcinogenesis.
An ltalian study by the European Prospective In-
vestigation of Cancer and Nutrition (EPIC) showed
a direct link between high consumption of leafy
and fruit vegetables, as well as raw tomatoes,
and a low risk of developing BC [31]. The use of
carotenoid-containing foods in the diet also re-
duces the proliferative processes in the mammary
gland [15]. High consumption of plant protein and
fiber is inversely proportional to the risk of devel-
oping breast neoplasms [32]. Regular consumption
of vegetables and fruits (up to 2—-3 times a day) re-
duces the likelihood of developing BC (OR, 2.8; 95%
Cl, 1.7-4.5) [27].

The consumption of seafood with a high content
of eicosapentaenoic (EPA) and docosahexaenoic
(DHA) acids (Omega-3 PUFA) reduces the frequen-
cy of BC by more than 5% [5]. Omega-3 PUFAs in-
hibit the antioxidant activity of cancer cells and can
bind to nuclear receptors in tumor cells, modulating
the expression of target genes involved in lipid me-
tabolism and cell apoptosis [33].

A significant relationship was found between the
consumption of sugary foods and the risk of devel-
oping BC [27]. Thus, the relative risk of developing

BC in women who regularly consumed sweets for
more than a month was 2.6 (95% Cl; 1.7-3.9) [27].

Some exogenous factors may influence the de-
velopment of a certain type of BC. For example,
breastfeeding prevents the development of triple
negative BC [34]. In a prospective study, breastfeed-
ing for 4 months or longer was shown to reduce the
risk of basal-like BC by 40% (relative risk 0.6; 95%
confidence interval 0.4-0.9) [35]. The EPIC study,
conducted on a large (n=337,327) heterogeneous
cohort of women, showed a positive correlation be-
tween high consumption of fatty foods with a high
content of saturated fat and the development of an
estrogen-positive subtype of BC [31].

Thus, according to experts, more than half of all
cases of BC can be prevented by promoting and im-
plementing a healthy lifestyle [8]. It is clear that risk
factors for BC, such as obesity and lack of phys-
ical activity, will never be completely eliminated.
But, early prevention of these diseases can prevent
thousands of new annual cases of BC [8, 36].

CONCLUSIONS

Prevention of BC currently plays a key role in the
fight against this disease. The main strategy of pri-
mary prevention of BC is to position a healthy life-
style of a woman: regular physical activity, proper
nutrition, weight correction and moderate alcohol
consumption. Middle-aged women (who account
for the main peak of the incidence) should under-
stand that by changing behavior, it is possible to re-
duce the risk of developing BC. In addition, increas-
ing women's awareness of BC and its prevention
can help reduce the incidence and financial costs
of treatment.
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