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The genes of the ras family most often expressed in tumor cells are the ras [3]. Mutations in the gene K-ras 

lead to its activation. Patients with a K-ras mutation have a low overall survival rate and an unfavorable prognosis 

compared to patients with wild-type K-ras. The detection of K-ras mutation is one of the earliest methods of di-

agnosing pancreatic cancer [4]. 

The Smad4 gene protein (DPC4) is a critical component of the signal pathway from the transforming growth 

factor and a factor associated with high proliferative tumor activity and resistance to therapy. According to sepa-

rate data, the Smad4 gene in the pancreatic cancer is inactivated in 55% [5]. 

Material and methods. The material for the study was clinical data and tumor tissue of 14 patients suffering 

from pancreatic cancer, in combination with diagnosed diabetes mellitus, who were on treatment at the Republi-

can Scientific and Practical Center of Oncology and Medical Radiology. N.N. Alexandrov. 

DNA isolation from tumor tissue was performed using the QIAamp DNA FFPE Tissue kit (Qiagen, Germany). 

By the method of selective polymerase chain reaction (PCR) with BstNI endonuclease restriction ("Fermen-

tas", Lithuania) can be detected point mutations at the first and second bases of the 12th codon of the first exon of 

the K-ras (QIAamp DNA FFPE Tissue), Germany). 

Mutations in the 11 exon of the DPC4 / Smad4 gene, were detected, by polymerase chain reaction followed 

by sequencing. Detection of the results was carried out on the genetic analyzer AVI 3130 (USA). 

Results of the research. 

In a molecular genetic study in patients with pancreatic cancer, a history of diabetes mellitus revealed that in 

12/14 (86%) cases, a mutant K-ras gene was found in the first and second bases of the 12 exon 1 codon. 

In the analyzed group of patients, no genetic polymorphisms in the 11 exon of the DPC4 gene were detected. 

Thus, the preliminary data on the detection of mutations in 86% of patients with pancreatic cancer on the 

background of diabetes mellitus suggests a high aggressive potential of the tumor, resistance to specialized medi-

cal treatment and a high risk of unfavorable prognosis. 
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There is a functional connection between the gastrointestinal tract (GIT) and the central nervous system 

(CNS) of the host's organism. Recently, more and more experimental evidence has emerged that the other key 

player in this interaction is the intestinal microbiota [1]. 
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Physical and psychological stress affects not only the immune system, but also hormonal and digestive ho-

meostasis. Immune and neuroendocrine systems provide integrated responses to environmental signals, and the 

relationship between stress and immune function in many contexts, including a proliferative response to mitogens 

and cellular activity, has been demonstrated. Stress can lead to an imbalance between pro-and anti-inflammatory 

cytokines or uncontrolled production of cytokines. Dysregulation of congenital and adaptive intestinal immune 

responses directed against bacterial flora, including the destruction of oral tolerance to environmental antigens 
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and commensals, are involved in several pathogenetic mechanisms. The integrity of intestinal microbiota can be 

influenced by some external factors, including the use of antibiotics, radiation, changes in the GIT, changes in the 

diet, psychological and physical stress. Psychological stress can directly affect the composition of the microflora, 

in particular with a noticeable decrease in lactic acid bacteria. GIT changes caused by stress factors make the 

conditions of the intestinal medium less favorable for survival, adhesion and replication of lactic acid bacteria [2]. 

Classical transmission of CNS-intestine-microbial signals works through central regulation of satiety. 

Changes in the nature of the diet as a result of CNS control of food intake can affect the availability of nutrients 

for the intestinal microbiota and its composition. Signal saturation proteins are key molecular mediators that pro-

vide this control. CNS can affect intestinal microbiome through the nerve and endocrine pathways both in direct 

and indirect ways. The autonomic nervous system and the hypothalamus-pituitary-adrenal axis that maintain the 

connection between CNS and internal organs can modulate intestinal physiology, for example, motility, secretion 

and permeability of the epithelium, as well as systemic hormones, which in turn affect the environment in the 

biotopes of microbiota residence and the host-microbial interaction on the mucosa. Stress causes defects in the 

epithelial barrier and subsequent activation of cells on the mucosa has been experimentally shown. 

Long psychological stress also leads to a significant reduction in the production of mucin and the reduction 

of the presence of acid mucopolysaccharides on the surface of the gut mucosa, which facilitates the colonization 

of the intestine by pathogenic microorganisms. The balanced intestinal microflora is important not only for the 

maintenance of intestinal homeostasis, but also for regulating the functionality of the immune system with 

a direct effect on the intestinal system – the brain. 

Thus using of probiotics can be useful for improving bowel homeostasis and preventing the development of 

dysbiosis associated with physical and psychological stress states. 

Conclusions. Microbiome controls the canonical aspects of CNS, immunity and behavior in norm and in pa-

thology. Nevertheless, the details of the role of microbiome in CNS disorders are unknown. The microbiome 

study has a perspective for prognosis and therapy associated with CNS disorder. Probiotics and functional foods 

can affect the action of the intestinal microbe on the central nervous system and the brain function. Along with 

the diet, they can restore intestinal homeostasis to improve cognitive or emotional function, and can be used to 

prevent, treat neurological disorders and to maintain the function of the immune system in stressful subjects. 
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The Gamma Knife is a stereotacticgamma teletherapy machine, designed to treat pathological malformations 

in the cranial cavity with precisely delivered high dose values delivered during one or several treatment proce-

dures.To ensure the safety and accuracy of such potentially a high-risk procedures, it is critically important to 

strictly follow the quality assurance guidelinesfor the stereotaxic gamma machine.The development of a new 

quality assurance programme that included all the necessary procedures for the safe and accurate use of such 

a complex radiosurgery technique are critically important. 
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The Gamma Knife is a stereotactic gamma teletherapy machine manufactured by the Elekta company (Swe-

den), designed to treat pathological malformations (benign and malignant tumors as well as other lesions) in the 

cranial cavity with precisely delivered high dose values delivered during one or several treatment procedures. The 

gamma knife of "PERFEXION" model that was installed in the N. N. Alexandrov National Cancer Centre of 


