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Abstrakt 
Breast cancer is the most common cancer disease among women in economically 
developed countries. The exact cause of the disease is not fully understood, but a variety 
of risk factors applies here. The main aim of the presented article is to analyse possibilities 
of health prevention and therapy perspective of the breast carcinoma. The next aim is to 
analyse possibilities of using Omega-3 polyunsaturated acids in the prevention and therapy 
of metabolic syndrome, atherosclerosis in the context of breast carcinoma. Investigation of 
the phenomena was realised on the base of methods of content analysis, analyses and 
synthesis, induction and deduction, method of anchored theory in the sense of studying the 
concept as the main category, as well as causal and operational thinking. It has been 
investigated that the prevention has an important role in the reduction of incidence of breast 
carcinoma. Population of Central and Western Europe consume food with increased 
content of of omega-6 polyunsaturated fatty acids at the expense of omega-3 
polyunsaturated fatty acids. Consumption of high-fat diet rich in saturated fatty acids is 
associated with changes in the proportions of bacterial genera and species of intestinal 
microbiota. In this way there is development of dysbiosis. It can be concluded that the 
mutual disproportions between the fatty acids, as well as dysbiosis, are risk factors for 
prevalence of breast carcinoma, but also cause of the development of chronic diseases as 
Diabetes mellitus, atherosclerosis, metabolic syndrome , too. 
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INTRODUCTION 

Breast cancer is the most common 
cancer in women worldwide, accounting 
for about 23% of all cancers in women, 
and age-adjusted incidence rates are 
increasing in most countries. This 
increase parallels the rising in lifestyle-
related diseases, such as type 2 diabetes 
and the metabolic syndrome (Agnoli et al., 
2015, Chan et al., 2015, Bhandari et al., 
2014, Hauner et al., 2014, Liqibel, 2011, 
Bjorge et al., 2010). Metabolic syndrome 
is defined as a cluster of independent risk 
factors of type 2 diabetes mellitus and 
coronary heart disease, including 

impaired fasting glucose and impaired 
glucose tolerance, as well as central 
obesity, dyslipidemia with typical 
increasing of triglyceride levels and 
decreasing of high density lipoprotein 
levels and arterial hypertension, which 
contribute to the increased risk of type 2 
diabetes mellitus, and severe 
cardiovascular diseases, in particular 
ischemic heart disease (Rivas-Urbina et 
al., 2018, Huang, 2009, Galajda, 2007).  

Diabetes mellitus, atherosclerosis, 
metabolic syndrome and breast cancer 
are much more prevalent in developed 
countries, where a sedentary lifestyle and 
a high intake of refined carbohydrates and 
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saturated fats are more prevalent, than in 
developing countries (Uzunlulu et al. 
2016, Wang et al., 2015, Vona-Davis, 
2007); however, developing countries are 
increasingly adopting many of the lifestyle 
characteristics of more affluent societies. 
The diabetic condition induces change in 
several hormonal systems, including 
insulin, insulin-like growth factors, 
estrogen and other cytokines, and growth 
factors, that may affect the risk of breast 
cancer. The interaction of these hormonal 
factors in the diabetic state is complex and 
it is most likely involved in cancer 
promotion, because most of these 
hormonal factors are known to play an 
important role in carcinogenesis (Feroni et 
al., 2015, Cohen et al., 2012, Alokail et al., 
2009).  
 
AIMS, RESEARCH QUESTION 
 

The main aim of the presented article 
is to analyse on the base of the content 
analysis of resources a broader health 
prevention and therapy perspective of the 
breast carcinoma. The next aim is to 
analyse possibilities of using Omega-3 
polyunsaturated acids in the prevention 
and therapy of metabolic syndrome, 
atherosclerosis in the context of breast 
carcinoma. 
 

The research question: “Represent 
the mutual disproportions between the 
fatty acids, as well as dysbiosis, risk 
factors for prevalence of the breast 
carcinoma?   
 
METHODS 
 

From the point of view of methodology 
of investigation of the phenomena, methods 
of content analysis, of analyses and 
synthesis, induction and deduction were 
chosen and applied to the method of 
anchored theory in the sense of studying 
the concept as the main category, as well 
as causal and operational thinking.  

SOLUTION TO THE PROBLEM AND 
A PREDICTION REGARDING THE 
VARIABLES 
 

The pathogenesis of various human 
diseases, such as obesity, diabetes 
mellitus, atherosclerosis and cancer is 
associated with persisting low-grade 
inflammation. Low level of circulating 
Gram-negative bacteria endotoxin 
(lipopolysaccharide - LPS) is one of the 
key contributions to the development of 
low-grade inflammation. LPS together 
with a moderate degree of inflammation 
induced developing metabolic 
endotoxemia, which supports the 
development of several metabolic 
diseases of a chronic problem, and 
possible carcinogenic progress of the 
disease (Gonzalez-Quintela et al., 2013). 
Through the breaking the physiological 
composition of the intestinal microflora, it 
increases the representation of the Gram-
negative bacteria comprising in its wall 
LPS endotoxin. LPS stimulates 
inflammatory processes in the body, 
followed by the production of 
inflammatory cytokines such as TNF-
alpha (tumor necrosis factor alpha), IL-6 
(IL-6 - interleukin-6), IL-1. Dysbiotic 
microflora is more than 1 g of active LPS, 
which is a basic component of the walls of 
the Gram-negative bacteria (Laugerette et 
al., 2011). The change in the composition 
of intestinal microflora has a direct 
connection to energy balance. In the 
study of Krajmalnik-Brown et al. 
(Krajmalnik-Brown et al., 2012) was 
described the increased participation of 
the Firmicutes obese people compared 
with non-obese people, where the 
predominant strain Bacteroidetes. The 
major qualitative changes in the 
composition of intestinal microflora during 
obesity is a significant drop of 
Bifidobacterium spp. in combination with 
the increased participation of 
Staphylococcus aureus, which 
contributes to induction and maintenance 
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of a slight degree of inflammation, which 
plays in the pathogenesis of obesity 
important role (Cani et al., 2009). 
Inflammation mechanism is favoured by 
the presence of lymphocytes and 
macrophages in the adipose tissues 
(Cinkajzlová et al., 2017, Sun et al., 2012). 
This is supported by the presence of the 
production of inflammatory cytokines, 
which may act on the endothelium, 
hepatocytes, and also for the beta cells of 
the pancreas (Jung et al., 2014, Cerf, 
2013, Imai et al., 2013).  

Endothelial cell or hepatocyte 
through inflammation, leading to 
dysfunction of cells, in the case of 
pancreatic beta cells, cell death occurs. 
The indicators of ongoing inflammation in 
higher levels of inflammatory cytokines 
such as IL-6 and TNF-alpha (Cieslak et 
al., 2015, Ramos-Nino, 2013, Imai et al., 
2013, Papa et al., 2012, Laugerette et al., 
2011, Andel et al., 2009). Consummation 
of high-fat diet is associated with 
infiltration of macrophages with increased 
expression of inflammatory cytokines in 
adipose tissue and with the increase in the 
levels of circulating inflammatory 
cytokines (TNF-alpha, IL-6, IL-1beta) in 
the blood plasma. The level of LPS in 
plasma, as well as in the intestine is 
increased, presumably due to 
dysregulation of the composition of the 
intestinal microbiome. The most notably, 
Firmicutes to Bacteroidetes ratio is 
changed, counts of Enterobacteriaceae 
are increased and counts of Bifidobacteria 
decreased in the gut content. High-fat diet 
induces inflammation, including increased 
expression of inflammatory cytokine 
inducted by Toll-like receptor 4 (TLR 4), 
the inducible nitric oxide synthase (iNOS), 
cycloxygenase-2 (COX-2) (Jung et al.,  
2014, Cerf, 2013, Imai et al., 2013) and by 
the activation of nuclear factor kappa B 
(NFkB) (Skankar et al., 2015, Baker et al., 
2011) in the colon. Increased intestinal 
permeability in the colon due to reduced 
expression of tight-junction protein was 

also observed (Calder et al., 2013; Kim et 
al., 2012).  

Persistent low-grade inflammation is 
associated with the development of 
insulin resistance which, either directly 
(hyperinsulinemia), or indirectly 
(increased synthesis of adipokines - TNF- 
alpha, IL-6 and leptin) supports 
proliferation and growth of breast cancer 
cells (Moreira et al., 2012, Grisouard et 
al., 2011, Shukla et al., 2009). 

Fatty acids profile within the organism 
is significantly affected by the diet. 
Therefore, physiological and pathological 
changes of the organism are interfering. 
Effect of high-fat diet consummation (as the 
risk factor for development of breast 
cancer) was extensively studied (Luo et al., 
2017, Vehovský et al., 2015, El-Sayed 
Haggag et al., 2014, Abbot et al., 2012). 
However, results of these studies are still 
controversial (Prentice et al., 2006). Further 
analysis of epidemiological studies showed 
interconnection between higher intake of 
fatty acids and elevated probability of 
mammary carcinoma development 
(Kotepui, 2016, Boyd et al., 2003). Other 
studies showed that higher intake of 
omega-3 fatty acids act inhibitory towards 
the development of breast cancer 
(HuertaYépez et al., 2016, Fabian et al., 
2015, Sun et al., 2012, Anne et al., 2009, 
Rose, Connolly, 1999). Wirfält et al. (Wirfält 
et al., 2005) explains the different results 
obtained when examining the relationship 
fats (fatty acids) - breast cancer, the type of 
food containing the specific strengths of the 
various fatty acids. 

The gut microbiota plays an 
important role in human metabolism; 
previous studies suggest that the 
imbalance can cause a metabolic 
endotoxemia that may be linked to weight 
gain and insulin resistance (Radilla-
Vázguez et al., 2016, Boutagy et al., 
2016). In humans, energyenriched diets 
increasing weight gain and insulin 
resistance associate with absorption of 
endotoxin from the gastrointestinal track. 
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This “metabolic endotoxemia” resulting 
from the increased intestinal 
permeability/motility may lead to low 
grade inflammation. Severity of 
inflammation may depend on a complex 
interplay between specific proteins, 
receptors, and lipoproteins that mediate 
the endotoxin bioactivity and metabolic 
fate (Hawkesworth et al., 2013, Pussinen 
et al., 2011). Laugerette et al. (Laugerette 
et al., 2012) explored how the 
composition and abundance of fatty acids 
in the diet could promote endotoxemia 
and inflammation parameters in the blood.  

According to the results, 
concentration of endotoxin in plasma is 
unrelated to the amount of consumed fat, 
but rather correlates with the qualitative 
abundance of fatty acids in diet. The 
highest concentration of endotoxemia 
was observed in the groups 
supplemented with oils rich in 
polyunsaturated fatty acids (rapeseed and 
sunflower oil). Interestingly, significantly 
higher concentration of IL-6 and LBP 
(LPS - binding protein) in serum, and 
higher expression of IL1beta in fat tissue 
was reported in the group fed diet 
containing palm oil (rich in saturated fatty 
acids). Determination of LBP is a more 
appropriate parameter which reflects the 
long-term effects of LPS endotoxin rather 
than LPS alone because of its short half-
life in blood plasma and rapid uptake by 
various receptors and transporters 
(Laugerette et al., 2012, Erridge et al., 
2007). The authors also concluded that 
the development of inflammatory 
response is not characteristic for all 
saturated fatty acids, but is rather fatty 
acids type-specific. The group, which 
consumed rapeseed oil had despite a 
high level of endotoxemia notably low 
grade inflammation due to high levels of 
sCD14 (soluble CD14). CD14 is a 
glycophosphatidylinositollinked protein 
expressed by myeloid cells and also 
circulates as a plasma protein lacking the 
glycophosphatidylinositol anchor. Both 

membrane and soluble CD14 function to 
enhance activation of cells by LPS, which 
we refer to as receptor function 
(Viriyakosol et al., 2000). Increased levels 
of sCD14 act as a buffering system 
against LPS and regulates the 
inflammatory response of the organism. 
LBP to sCD14 ratio reflects inflammatory 
activity and transport of LPS (Laugerette, 
et al., 2012, Stehle et al., 2012, Fang et 
al., 2015). A meta-analysis of 
observational and interventional studies 
described protective effects of regular 
intake of omega - 3 polyunsaturated fatty 
acids (n - 3 PUFA) in chronic inflammatory 
cardiometabolic disorders (Fergusson et 
al., 2014; Rangel - Huerta et al., 2012; Xin 
et al., 2012; Tierney et al., 2011; Wang et 
al., 2006). Dietary intake of n-3 FA leads 
to their incorporation into cell membrane 
lipids. Increased apoptosis in human 
breast carcinoma cells (BC cells) 
following exposure to long-chain n-3 
PUFA such as eicosapentaenoic and 
docosahexaenoic acids is generally 
ascribed to their inhibition of COX-2 which 
promotes mammary carcinogenesis.  

In addition however, long-chain n-3 
PUFA are particularly likely to activate 
peroxisome proliferator-activated 
receptor (PPAR)-gamma, a key regulator 
of lipid metabolism but also capable of 
modulating proliferative activity in a 
variety of cells including mammary cells 
(Deckelbaum et al., 2006; Stoll, 2002). 
Expression of PPAR-gamma in the 
nucleus is activated by second 
messengers such as J series 
prostaglandins and the latter have been 
shown to cause apoptosis in vivo in 
explants of human BC cells in 
immunosuppressed mice. Experimental 
evidence suggests that when it is 
incorporated into the cell membrane, n-3 
FA enhances lipid peroxidation and that 
this can lead to increased apoptosis in 
transformed or malignant mammary 
epithelial cells (Stoll, 2002, Chajés et al., 
1995). Insulin-like growth factor 1 (IGF1) 
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stimulates mitosis and inhibits apoptosis. 
Some published results have shown an 
association between circulating IGF1 and 
breast-cancer risk, but it has been unclear 
whether this relationship is consistent or 
whether it is modified by IGF binding 
protein 3 (IGFBP3), menopausal status, 
oestrogen receptor status or other factors 
(Key et al., 2010). 
 
CONCLUSION 
 

It can be concluded that the mutual 
disproportions between the fatty acids, as 
well as dysbiosis, are risk factors for 
prevalence of breast carcinoma, but also 
cause of the development of chronic 
diseases as Diabetes mellitus, 
atherosclerosis, metabolic syndrome, too. 

In nowadays there exist a lot of risk 
factors that influence daily lifestyle and 
contribute to the development various 
diseases including cancer, cardiovascular, 
metabolic diseases. One of the main 
causes of these diseases is diet, mainly 
high-fat diet which is associated with 
increased expression of inflammatory 
markers resulting dysregulation of the 
composition of the intestinal microbiome.  

Clinical results mentioned in this 
review are controversial, therefore are 
necessary other experimental studies 
focused on role of n-3 PUFA and specific 
transcription factors in metabolism of 
cancer, cardiovascular and metabolic 
diseases and microbiome. 
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