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Abstract

Background. The presence of microbial pathogenicity factors is important for assessing the etiological significance.	Comment by Lesya: Даний розділ не потрібен в резюме

Aim. To study the biological properties of museum and clinical strains of E.coli isolated from patients with peritonitis. 	Comment by Lesya: Назва мікроорганізмів у всій статті зазначається курсивним шрифтом. Відкоригувати у всій статті

Materials and methods.  It was used 94 strains (clinical, museum and reference). The ability of E.coli to adhere was investigated by hemadhezive method to formal human erythrocytes of 0 (I) Rh-positive blood group. The study measured the ability of microorganisms to produce gelatinaze, caseinase, fibrinolysin, hemolysin. To control of the enzyme activity the positive and negative control with reference strains were used. Synchronisation of cultures activity before experiments was achieved by one-time effect of low temperature (+4 С) during 30 minutes. 

Results. To investigate the pathogenic factors of E.coli we carried out determining of proteolytic, gelatinous, caseinous, fibrinolytic, haemolytic and adhesion properties. 

Conclusions. In our investigation pathogen icspecies of Esherihies are virtually indistinguishable from representatives of normal microflora on its morphological, biochemical and cultural properties. During investigation of serological properties of selected of E.coli strains (n = 94) 65.8% of pathogenic serotypes were revealed. Moreover, all marked E.coli isolated from the abdominal cavity of children and adults, as well as museum strains related to enteropathogenic E. coli (O127: K63, O33: K-) and 1 – to enteroinvazive Escherichia coli (O144: K-).
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INTRODUCTION

The human’s colon maintains a microbial density approaching 1012 organisms per gram of feces, representing a perfectly balanced ecosystem. The commensal microbiota, derived from the Latin commensal and meant sharing a table, consists of more than 400 species and lives in perfect harmony with the human intestine [1,2].
Escherichia coli is a commensal inhabitant of the intestinal tracts of healthy humans and many animal species, but it can also cause a wide range of diseases, ranging from diarrhea to extraintestinal infections [2,3]. But E. coli is more than just a laboratory workhorse or harmless intestinal inhabitant; it can also be a highly versatile, and frequently deadly, pathogen. Extraintestinal pathogenic Escherichia coli (ExPEC), the specialized strains of E coli that cause most extraintestinal E coli infections, represents a major but little-appreciated health threat. Although the reasons for their evolution remain mysterious, by virtue of their numerous virulence traits ExPEC clearly possess a unique ability to cause disease outside the host intestinal tract. Broader appreciation of the existence and importance of ExPEC and better understandings of their distinctive virulence mechanisms, reservoirs, and transmission pathways may lead to effective preventive interventions against the morbid and costly infections ExPEC cause [4,5]. 
Escherichia coli is one of the most common isolates in clinical microbiology laboratories and classified into three major groups: commensal strains, intestinal pathogenic strains, and extraintestinal pathogenic strains, according to their biological significance to humans [5,6,7]. Purulent peritonitis in modern conditions differs from the bacteriological point of view of a combined flora with ever-increasing pathogenic properties. At the same time, Escherichia coli retains the dominant role in the microbial etiology of peritonitis [8].
As pathogenic factors we define adaptive mechanisms of infectious diseases. First of all you should decide on such a fundamental property of bacteria as pathogenic.
The presence of microbial pathogenicity factors is important for assessing the etiological significance.
For E.coli, pathogenicity is not a species sign and is not related to a specific serogroup. They are able to realize their pathogenic potential and cause disorders in the human body, limited only by those genetic determinants that have a specific strain of E.coli.
Aim. To study the biological properties of museum and clinical strains of E.coli isolated from patients with peritonitis.
Material and methods. It was used 94 strains (clinical, museum’s and reference). The ability of E.coli to adhesion was tested with hemadhezive method on formalinized human erythrocytes of 0 (I) Rh-positive blood group [9].
Within the research we measured the ability of microorganisms to produce gelatinase, caseinase, fibrinolysin, hemolysin. 
Positive and negative control with reference strains were used to control of the enzyme activity. 
Synchronisation of cultures activity before experiments was achieved with simultaneous time effect of low temperature (+4 С) within 30 minutes.
Results and discussion. To investigate the pathogenic factors of E.coli we carried out  proteolytic, gelatinous, caseinous, fibrinolytic activities, as well as adhesion properties.
It was found that all investigated strains of E.coli, 94 in number, had proteolytic activity. This high degree of proteolytic activity wasn’t found. All clinical and museum strains were weak active.
In addition to discussed above biological properties of obtained bacteria, the fibrinolytic activity was determined. This factor of pathogenicity aimed at dissolving fibrin, that limits local inflammatory center, and thus contributes to the generalization of the pathological process.
In the study on fibrinolytic activity of all clinical strains and isolated from relatively healthy individuals had a negative result. This statement corresponds to the date given in scientific literature due to which the strains of E.coli do not have the capacity for fibrinolytic activity.
In the study of pathogenicity factors the great importance is given to hemolytic activity. It is connected with cytotoxicity, here with the lysis direction, which action is not limited only on erythrocytes, but it also spreads on other cell types. The ability of many strains of E.coli to cause haemolysis of red blood cells of humans and animals is connected with the presence of α-hemolysin gene in cells that is a major factor of E. coli pathogenicity. Hemolytic active is shown up with thermally labile toxins, extracellular β-hemolysin and enterohemolizyn that localizes in the outer membrane of the bacterial cell and cytolizyn A. They "drill" plazmalema  of  red blood cells as well as other cells including phagocytes by making them viable.
It is known from the literature that E.coli strains with plasmid extraintestinal localization have α – hemolysin [10,11,12]. Produced cytotoxin strains are resistant to chemotherapeutic medicines and they are particularly dangerous [13].
We studied the hemolytic activity in E.coli strains extracted from children and adult patients with peritonitis, and also museum and strains that was isolated from relatively healthy people (group).
During analyzing the results of the determination of the hemolytic activity in deleted strains E.coli (n = 94) it was found that 4 (4,2 ± 2,0)% strains isolated from adults were able to produce α - hemolysin.
In all the clinical strains of E.coli being extracted from children and adults, as well as museum and isolated from relatively healthy people we found ability to gelatinase activity. It was established that in 4 (16,0 ± 7,3)% of strains, that was removed from adults, gelatinase activity was sharply positive with a positive result - 10 (40,0 ± 9,7)%. Also weak active strains- 5 (20,0 ± 8,0)%  were found. We got a negative result in 6 (24,0 ± 8,5)% strains .
In the study of the museum strains of E. coli it was found that 2 (10,5 ± 7,0)% strains were with high positive activity of gelatinase - 13 (68,4 ± 10,6)% strains. There were strains with weak activity of gelatinase 4 (21,0 ± 9,3)% and those which had a negative result - 1 (5,2 ± 5,0)% strain. It should be noted that strains of E. coli extracted from children didn’t have little and sharply positive gelatinase activity, but there were 2 (8,0 ± 5,4)% cases in which strains gave positive results in 48 hours, indicating a weak gelatinase activity. The vast number of strains were made up with E. coli, which had a positive activity gelatinase 22 (88,0  ± 6,4)%. Among the studied strains 1 (4,0 ± 3,9)% was with negative result.
During analyzing gelatinase activity in strains extracted from relatively healthy people,  positive strains were 2 (8,0 ± 5,4)%, and weakly positive - 1 (4,0 ± 3,9)%. However, the interesting thing was that negative strains and those that gave positive results in 48 hours turned out the same number of 10 (40,0 ± 9,7)%.
The value of adhesive characteristics of bacteria for a microorganism could be considered from two positions. On the one hand, the adhesive capacity of indigen microflora is one of the factors in the realization of resistance, the intestinal mucosa colonization and obstacles for attachment to receptors of the mucosal pathogens. On the other hand, the development of dysbiotic violations of adhesive properties of opportunistic microflora is considered as a pathogenicity factor because they allow microbes to get fixed on the surface of the skin or mucous membranes and colonize this biotype by reaching a certain level of population. Now it is shown the adhesive nature of the changes of microbes characteristics in development of microecological disorders of oropharynx and nasapharynx, vagina; proposed approaches to lowering of the adhesion of conditional - pathogenic bacteria were proposed. At the same time, data on the biological properties of intestinal microbiota representatives were quite a few that is probably due to species diversity of biotope.
From the literary sources it is known that adhesion plays an important role in the development of infection, it also determines its beginning and promotes the further invasion of microorganisms in the host tissue. Pathogenic potential of microorganisms, when translocated from the place of natural habitation to other biotopes significantly increases. We have studied the adhesive activity of strains of E.coli extracted from children and adult patients with peritonitis, and museum strains isolated from relatively healthy people. The results of the study of adhesive properties E.coli, extracted from patients with peritonitis, museum strains and strains isolated from relatively healthy people are shown in Table. 1.
The study found that the average number of red blood cells, which were involved in the process of adhesion (C) of E.coli strains extracted from adult patients with peritonitis, museum strains and strains isolated from relatively healthy people (group) did not differ significantly (p> 0.05 ).
During analyzing the results of adhesive properties of E.coli strains isolated from adult patients with peritonitis the following results were obtained: 5 strains had high adhesive activity corresponding to (20,0 ± 4,4)%, average - 20 (80.0 ± 8,0)% of 25 studied strains. For comparison group strains (strains conventionally extracted from the intestine of healthy people), the average was adhesiveness in 2 (8,0 ± 2,8)% of cases, the proportion of strains of  low-adhesive E.coli of this group was 23 (92,0 ± 8,4) %.
In the study of strains of E.coli isolated from children suffering of peritonitis we can say that strains with secondary and high adhesiveness were turned out 12 (48,0 ± 6,5)% and 13 (52 ± 6,7)% in accordance.
Data analysis of the study of adhesiveness museum strains of E.coli,  showed that 5 strains (26,3 ± 5,0)% were with high adhesiveness and 15 of 19 strains (78,9 ± 8,2)% were with middle adhesiveness.
Thus, all studied of strains of E.coli had adhesive properties. Higher rates of adhesion of E.coli strains isolated from children and adult patients with peritonitis, in comparison with strains isolated from conditionally healthy people. Having strains with high adhesiveness may indicate that inflammation increases.
In the analysis of the obtained results it could be concluded that the selected strains are not highly active according to all criteria.
Of course, not-specific method cannot guarantee the final determination of the role of the selected strain as the causative agent of purulent - inflammatory processes, including peritonitis. Only the set of objective indicators, which include sensitivity to antibiotics and can determine the proportion of a particular strain of infection.
However pathogenicity factors would examine the cultural, morphological, and biochemical properties tinctorial 94 strains of E.coli extracted from children and adult patients with peritonitis and museum strains. The results that were obtained in the study of biological properties that made it possible to assign them to form E. coli.
The first step in the studying of the nature of the growth of E. coli on Endo medium. Colonies were evaluated with the following characteristics (size, shape, lifting above the surface, features of the edges, density, texture). Equally important is the color of the isolated colonies of E. coli on Endo medium that depends on differentiating components of the environment.
Because of (18 - 24) hours of incubation, the medium Endo, E. coli colonies had the correct round shape, smooth, convex surface, smooth edge. The red colonies with a metallic shine on the nutritious medium were lactose positive colony. Pink or colorless colonies with a reddish center lackluster - strains which are poorly fermentated by lactose. Remained colorless colonies were not lactose fermentated.
To confirm the bacteria belonging to the family of products  determined  Eterobacteriaceae enzymes catalase and oxidase, subplanted colony on the combined environment for primary identification (Kligler Iron Agar).
The feedback list of the growth on the agar Kligler Iron Agar was carried through (18-24) h incubation, herewith noted the presence of gas generation, hydrogen sulphide production, fermentation of lactose and glucose. Fermentation of glucose and lactose was determined to change the colour of the environment in the column and the beveled part. After the second phase of identifying those selected crops that fermented acids and glucose to only gas or acid fermented or not fermented lactose and no hydrogen sulfide produced.
To determine the biochemical properties isolated strains took a minimum number of differentiating tests (Table. 2).
One of the "key" biochemical tests for the identification of bacteria of the genus Escherichia is the ability to dispose of sodium acetate. But there are «inactive» E. coli, which gives a negative result in the majority of use tests, making them similar to Shigella and hafnium. Therefore, it is appropriate to determine the biochemical properties in the fullest possible extend  but not only to evaluate single key tests.
Depending on the presence of these or other pathogenicity factors, serological markers and epidemiological features, diarrhea E. coli are divided into the following categories: enterotoxigenic (ETEC), enteroinvasive (EIEC), enteropathogenic (EPEC), enterohaemorrhagic (EHEC) And enteroaggregate or enteroadergic E. coli (enteroaggregative, enteroadherent - EaggEC, EAEC) [2,3].
With a significant increase in the E. coli concentration in the intestinal biotype, the translocation of microorganisms into other organs and systems is possible, with such changes the coliform biotope can serve as an endogenous source of high - valued clones of conditionally pathogenic microorganisms capable of reducing the colonization resistance of individual biotopes1. Among the infections of the extracurricular localization that can cause the colon, distinguish the infection of the urinary and respiratory tract, intra-abdominal, skin and soft tissues, as well as generalized [2,3].
In our study, the pathogenic species of the esherichia do not actually differ from the representatives of the normal microflora according to their morphological, biochemical and cultural properties. Therefore, it was necessary to carry out serological diagnostics for the identification of pathogenic serotypes. The presence in the pathological material of E. coli of a certain OK group was determined with a positive result of the agglutination reaction of live cultures with the corresponding monovalent OK-serum, as well as the proven cultures - with adsorbed O-serum.
In the study of serological properties of selected strains of E. coli (n = 94), 65.8% of pathogenic serotypes were detected. At the same time, all isolated E. coli isolated from the abdominal cavity in children and adults, as well as museum strains belonged to the EPCP (O127: K63, O33: K-) and 1 to EICP (O144: K-).
Conclusions. In our investigation pathogenic pieces of Esherihies are virtually in distinguish able from representatives of normal microflora on its morphological, biochemical and cultural properties.  During  investigation of serological properties of selected of  E.coli strains (n = 94) 65.8% of pathogenic serotypes were revealed. Moreover, all marked E.coli isolated from the abdominal cavity of children and adults, as well as museum strains related to enteropathogenic E. coli (O127: K63, O33: K-) and 1 –to enteroinvazive Escherichia coli (O144: K-).
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Table 1
Level adhesivity of strains of E.coli isolated from the patients with peritonitis, museum strains and strains isolated from relatively healthy people (group)
	Indices of adhesion

	
E.coli strains isolated from children (n = 25), M ± m
	E.coli strains isolated from adults (n = 25), M ± m

	Museum strains of E.coli (n = 19), M ± m

	E.coli strains are isolated from conventionally healthy people (comparison group) (n = 25), M ± m


	Average adhesion
	3,3±0,3
	3,2±0,3
	1,9±0,2
	2,5±0,2

	Adhesion coefficient (%) (C)
	41,1±9,8
	35,4±9,6
	30,0±10,5
	28,3±9,0

	Adhesion index
	4,8±0,4*
	4,6±0,3
	2,7±0,3
	3,3±0,3*


Note: the difference is statistically significant parameters (p <0.001)

Table 2
Characteristics of enzymatic activity of strains of E. coli, isolated from children and the adult patients with peritonitis, museums and strains isolated from healthy conventionally (comparison group) (n = 94)
	Test or substrate

	Percentage of positive strains,%


	Glucose (A,G)

	100

	Lactose (A)

	90,4

	Hydrogen sulfide

	0

	Urea

	0

	
Mobility
	89,4

	
Indole
	91,5

	
Citratus of Simons
	0

	Lysinedecarboxylase

	98

	Ornithinedecarboxylase

	87,2

	Reaction with methyl red

	100

	Voges – Proskauer test

	0

	Sorbitol (A)

	89,4


Note. AG - acid and gas, A - acid.
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