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ABSTRACT 
Each tumor is a combination of several dozen to several hundred potentially 
highly functional somatic mutation variants, along with a much larger number 
of potentially highly functional germ mutation variants. The combined action 
of all gene variations leads to the development and clinical diversity of 
malignancies. Their changes can lead to violations of gene expression and 
regulation and the appearance of proteins with altered functional properties. 
Polymorphism at the phenotype level is explained by the simultaneous 
existence of both a wild-type allele and a series of mutant alleles in the same 
population. Mutations change the gene product, and as a result, the functions 
of the gene product are changed. This can lead to changes in the phenotype. 
Materials and methods: Markers are studied (single-nucleotide 
polymorphisms) in people with malignant neoplasms breast, associated with 
a metabolic syndrome, and also in representatives of test groups (malignant 
neoplasm without metabolic syndrome's), allowing predict association 
development of disease. The results are received thanks to examining of 250 
patients.  
Results: The association of polymorphism's rs11868035 (p = 0.01481525) 
based on 5 inheritance models’ polymorphisms with a risk of development 
breast cancer glands in patients with a metabolic syndrome in Kazakh popula-
tions was identified. 
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INTRODUCTION 
Analysis of factors, characterizing features of tumor 
development breast, capable to play the role in the 
pathogenesis diseases, allows to suggest, that breast 
cancer patients represent a heterogeneous group. In the 
etiopathogenesis of breast cancer the leading role 
traditionally assigns to hormonal factors. Alongside with 
hormonal changes factors, significant role is played by 
metabolic violations. However, during life simultaneous 
association of exo-endogenous factors happens. By these 
exogenous factors are capable to influence the systems of 
the body in such a way that launches endogenous 
machinery carcinogenesis's. There are two type of 
hormonal treatment carcinogenesis's: promoter and 
genotoxic. Promoters of carcinogenesis contribute to the 
growth of existing single tumor cells. In the genotoxic 
variant, hormones or their metabolic products behave like 
true carcinogens. The risk of converting a promoter 
variant to a genotoxic one increases when an enhanced 
hormonal signal is applied to the influence of certain 
environmental factors (for example, tobacco smoke) and 
to special periods of ontogenesis that contribute to the 
formation of so-called "edge effects" of hormones [1, 2]. 
It is proved that a significant role in the development of 
hyperplastic processes is played by a violation of the 
metabolism of sex hormones, a shift in the ratio between 
their individual fractions [3]. In this regard, special 
attention is paid to the state of equilibrium between two 
estrone metabolites: 1 BA-ON-estrone and 2A-ON-estrone 
[4]. One of them (1 BA-ON-estrone) is a Pro-oncogene, 
while 2A-ON-estrone has an antitumor effect [5]. 
It is possible that a violation of the balance between other 
metabolites of steroid hormones, not only estrogenic, but 
also androgens, progestins, and glucocorticoids may play 
a role in the formation and development of the tumor 

process in the reproductive organs, including in breast 
tissues, which are hormone-dependent organs. 
The concept of "metabolic syndrome" in Oncology 
suggests the relationship between metabolic syndrome, as 
a marker of extra-gonadal steroidogenesis, and cancer of 
the reproductive system. However, the description of 
specific clinical and metabolic disorders as manifestations 
of the metabolic syndrome in cancer of the reproductive 
system has not yet been completed. There is no clear 
opinion about the root cause of the metabolic syndrome - 
whether this condition is genetically predetermined or 
develops solely due to the influence of environmental 
factors [6]. 
A number of researchers believe that the development of 
the metabolic syndrome is due to the existence of one or a 
group of interacting genes that can simultaneously 
stimulate the development of all components of the 
syndrome [7]. A pathogenetic model that takes into 
account both the influence of genetic factors (oligo - and 
polygenic) and the impact of the environment is generally 
accepted [8]. The complex of causes: genetic defects, 
environmental influences-as a result, is realized in the 
development of the key pathogenesis of the metabolic 
syndrome, which, along with the listed factors, can be 
caused by hormonal and metabolic disorders [9]. 
According to scientists' calculations, the processes of 
glycolysis in tumor cells are about 200 times more intense 
than in normal tissues. An increase in the level of 
hormones blocks glycolysis, stimulates insulin resistance 
of tissues, and causes hyperinsulinemia with the possible 
development of diabetes [10-12]. The development of 
oval-shaped melanoma and choroidal nevus is associated 
with insulin resistance, metabolic syndrome, 
dyslipidemia, and low serum adiponectin in patients. Low 
levels of adiponectin and insulin resistance may play the 
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role of promoters of tumor growth with a more aggressive 
course and a worse prognosis [13]. 
Insulin resistance is not just associated with higher 
morbidity rates, but experimental and clinical models 
have already been developed that consider the molecular 
and genetic mechanisms of carcinogenesis in various 
malignant tumors and cell cultures against the 
background of insulin resistance and/or metabolic 
syndrome (MS) [14, 15]. 
Despite the fact that glucose metabolism is not the only 
signaling pathway for the effect of polychemotherapy on 
the tumor cell, oncologists are increasingly studying the 
quality of life of patients cured of cancer, focusing on the 
development of the metabolic syndrome in patients who 
received polychemotherapy and radiation [16, 17]. 
There is no doubt that there is an increasing cancer risk in 
postmenopausal women due to metabolic syndrome. More 
than 90% of cancer patients are over 45 years old. On the 
other hand, the lifetime risk of neoplasms is approximately 
40% for men and about 50% for women [18]. The high 
incidence of neoplasms among the geriatric category of 
people, as well as the commonality of many mechanisms 
of carcinogenesis and aging, allowed us to classify tumors 
as "normal diseases of aging". 
It is not surprising that almost all the "cancer theories" 
that appeared at different stages of cancer development 
included attempts to explain the Association of cancer 
incidence with old age. It seems appropriate to 
conditionally distinguish 2 groups of hypotheses among 
such concepts [19]. 
The first group includes theories that consider the 
phenomenon of accumulation of somatic mutations as the 
root cause of cancer. Their essence boils down to the fact 
that during the life of an organism, various genome 
disorders accumulate in cells. These genetic damages can 
occur both spontaneously and under the influence of 
carcinogens. The reason for the formation of a tumor is the 
appearance of an oncologically significant mutation 
(mutations) in a cell, which leads to the initiation of a 
transformed clone. The probability of the presence of such 
a genetic event increases steadily throughout the life of the 
body, so the incidence of tumors in older people is 
noticeably higher than in young people. If the 
accumulation of mutations is stimulated by exposure to 
environmental carcinogens (for example, tobacco smoke) 
or endogenous metabolites (for example, free radicals), as 
well as violations in the processes of DNA repair, the 
disease can manifest itself at a relatively early age [20 - 
23]. 
The second group of hypotheses attached key importance 
to geriatric disorders of the host organism that contribute 
to the progression of the tumor clone. In particular, the 
immunological theory of cancer suggested that malignant 
cells "escape" from the body's protective factors due to 
age-related decline of the immune system. Other 
researchers have focused on hormonal and metabolic 
shifts that contribute to unregulated proliferation and 
differentiation processes in the elderly [24]. 
It is fair to note that modern views on age-related aspects 
of carcinogenesis recognize both the role of the mutation 
process as such, and the significance of predisposing 
(including age-related) changes in the body. However, 
today's ideas give a сentral place to the accumulation of 
genetic damage in the cell, and immunological, hormonal 
and metabolic disorders are most often considered as 
auxiliary factors. 
Numerous studies have extensively studied the 
relationship between susceptibility to malignancy and 

single-nucleotide polymorphisms (SNP) in excision repair 
genes. However, many questions remain due to 
insufficient samples and / or racial differences. The 
generalized clinical role of SNP genotyping in patients with 
malignancy is to detect people at high risk of the disease. 
People who are more likely to develop malignancy may 
choose to start screening and follow-up at an earlier age or 
at a higher frequency. In this group, it is also possible to 
apply preventive measures, including diet, lifestyle 
correction, and drug prevention. 
The definition of SNP allows one to assess the probability 
of developing malignancy. Currently, they do not play the 
role of true diagnostic markers. As indicated by Klein et al., 
there may be other clinical applications of SNP genotyping 
[25]. Theoretically, it can be used in combination with 
approved screening programs, increasing the prognostic 
role [26, 27]. Increasing knowledge about the role of SNP 
is of great interest, as it can play a crucial role in evaluating 
new biomarkers. Basic research has already identified 
several polymorphisms that play a role in the expression 
or function of hK2, β-MSP, TMPRSS2 proteins and others 
[28 - 30], which can potentially have a significant impact 
on their role. This leads to the search for new biomarkers 
that can allow timely detection of the disease in clinical 
practice, stratify patients by risk groups, and monitor the 
course of treatment. 
The above data show how complex and combined the 
clinical effects of genetic variation can be. Although these 
results are very interesting, it should be noted that the 
study groups of patients are very heterogeneous. This 
heterogeneity limits the interpretation of genetic 
variations in such clinical situations. Taking into account 
the above mentioned, the aim of the study was to 
determine single-nucleotide polymorphisms in breast 
cancer patients with metabolic syndrome in the Kazakh 
population, which allow predicting the risk of developing 
the disease. 

 
RESULTS AND DISCUSSION 
The panel of polymorphisms included polymorphisms 
localized in different regions of different chromosomes, as 
well as in different functional regions of genes and 
intergenic regions. When performing bioinformatic 
analysis, differences in significance levels were observed 
when calculating alleles and genotypes for the same 
polymorphisms. Therefore, it was necessary to evaluate 
the genotype-phenotype relationship taking into account 
different inheritance models. 5 inheritance models were 
used – 1 additive and 4 non-additives. Calculations were 
also made taking into account the fact that the reference 
(non-risky) allele may be a major allele (in most cases it is 
true), but also possibly a minor allele. Therefore, estimates 
are obtained for 2 variants. The analysis was performed in 
accordance with the case-control design based on the 
generalized linear model (GLM). 
The results of statistical analysis of the genotype-
phenotype association were obtained both without gender 
and age, and with gender and age, including the odds ratio 
and 95%CI. For each polymorphism, genotype-phenotype 
calculations were performed in two variations (either 
common or minor). This is due to the fact that it is 
necessary to determine which allele is risky, i.e. it is 
associated with the risk of developing diseases. The 
"default" calculations (group - common) imply that minor 
alleles are risky. You can expect that in most cases this may 
be true. However, there are situations where the risk allele 
is a major one for the population and the minor allele is a 
reference one for the calculation. 



 

 

Seidalin et al. /Breast Cancer in Patients with Gene Polymorphisms Associated with Metabolic Syndrome 

 

1128                                                                   Systematic Reviews in Pharmacy                                    Vol 11, Issue 11, Nov-Dec 2020 

 
 

A study conducted in breast cancer patients with 
metabolic syndrome showed statistically significant 
differences in the replacement of single-nucleotide bases 
of the rs11868035 polymorphism (p = 0.01481525). 
According to the literature, case-control studies have 
identified a link between the minor allele (T-allele) 
rs11868035 and the risk of developing type 2 diabetes 
using an additive logistic regression model [31]. The 
minor T- allele rs11868035, was significantly associated 
with an increased risk of type 2 diabetes. These data are 
confirmed by International HapMap [32], where data were 
obtained on a high correlation of equilibrium coupling 
between rs11868035 and the G952G variant (D'=1 and 
r2=0.87), which allowed the authors to suggest that the 
associations found in the study may be caused by 
rs11868035, and the G952G variant or the SREBF1c gene 
variant. The study [33] found a statistically significant 
association of srebf1c and rs11868035 polymorphisms 
with plasma triglyceride levels. Significant differences in 
genotype distribution and the frequency of rs11868035 
minor alleles were observed between early onset 
amyotrophic lateral sclerosis (ALS) in women and the 
control group (P =0.001 and P = 0.002). The minor "G" 
allele rs11868035 was associated with a reduced risk of 
amyotrophic lateral sclerosis in women (OR = 0,74 [0,59-
0,93]) [34]. 
SREBF1 target genes are involved in cholesterol 
biosynthesis, unsaturated fatty acid biosynthesis, 
triglyceride biosynthesis, phospholipid synthesis, and 
lipid capture [35]. SREBF 1c rs11868035 polymorphism is 
associated with an increased risk of developing non-
alcoholic fatty liver disease with impaired glucose 
metabolism and lipoprotein metabolism [36]. SREBP-1c 
modulates genetic predisposition to the full range of 
health risks associated with liver function, significantly 
affecting several stages of metabolism in the liver and 
outside the liver. SNP rs11868035, which is associated 
with impaired glucose and lipoprotein and adiponectin 
homeostasis in response to fat intake, correlated with the 
severity of steatosis and necroinflammation, as well as the 
presence of non-alcoholic steatohepatitis. 
One of the significant risk factors for the development of 
malignant breast tumors is the background pathology of 
the liver, where inactivation of female sex hormones 
occurs, in particular estrogen, which is one of the most 
studied factors causing the development of breast cancer. 
Activation of fatty acid synthetase expression and fatty 
acid synthesis is common in breast cancer. Proteins that 
bind the Sterol regulatory element (SREBP) also regulate 
transcription factors involved in lipid metabolism. SREBP-
1c expression is induced in the liver and adipose tissue by 
insulin and fasting and is crucial for the nutritional 
regulation of lipogenic gene expression. In contrast, 
increased fatty acid metabolism during the transformation 
of human breast epithelial cells and breast cancer cells in 
vitro is due to increased signaling by MAP kinase and PI3 
kinase, which increases srebp-1 levels. Srebp-1c mRNA 
and fatty acid synthetases have been shown to be 
increased by H-ras transformation of MCF-10a breast 
epithelial cells and both are reduced by exposure to MCF-
7 breast cancer cells with a MAP kinase inhibitor, 
PD98059, or PI3 kinase inhibitor. MRNA levels for fatty 
acid synthetase and SREBP-1c in human primary breast 
cancer samples show a significant increase than levels for 
SREBP-1a and SREBP-2, and are significantly correlated 
with each other, indicating regulation of SREBP-1c and 
fatty acid synthetase in breast cancer. 

Literature data confirm the correlation between the 
replacement of single-nucleotide bases in the rs11868035 
polymorphism, the presence of metabolic disorders and 
the risk of breast cancer in women of the Kazakh 
population. 
 
CONCLUSION 
As a result of the analysis based on 5 models of inheritance 
of polymorphisms and the risk of developing breast cancer 
in patients with metabolic syndrome in the Kazakh 
population, an association of polymorphism rs11868035 
was revealed (p = 0.01481525). This marker can be used 
to predict the risk of developing breast cancer in a group 
of patients with breast cancer, but the study results are 
limited by the sample size. More research is needed to 
obtain conclusive evidence. 
The study was carried out within the framework of the 
scientific and technical program BR05236375 "Study of 
the characteristics of the genetic risk of diseases 
associated with metabolic syndrome in the Kazakh 
population", commissioned by the Science Committee of 
the Ministry of Education and Science of the Republic of 
Kazakhstan.  
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