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Question of reproductive health of the population is one of the main strategies of the World Health Organization (WHO). In an unfavorable demographic situation in Ukraine, reproductive health of the nation is also one of the priorities of the state policy in the field of health protection.

Infectious diseases leads among other nosology in gynecology long time and causes many disorders of the reproductive function of women, the most important are sterility and habitual miscarriage [1].

Etiological structure of pathogens of infectious processes has changed significantly because of the constant evolution of bacteria. Participation of opportunistic pathogens (OP) in pathological processes bares many diseases nosological specificity and leads to multivalued assessment of patients status, complicating the interpretation of many clinical signs and delayed or inadequate treatment leads to chronization of disease and development of resistance to prescribed treatment [2].

In recent years, understandings about importance of the normal microflora in homeostasis maintaining of microorganism have greatly expanded. Normal microflora of the vagina in women of reproductive age is an important step in protecting against the possibility of contamination, providing numerous biochemical reactions and physiological functions [3].

New researches allow to characterize the vaginal ecosystem as a very dynamic and multi-component system, which represented by Gram-positive and Gam-negative aerobic, facultative anaerobic and obligate anaerobic microorganisms [4].

It was established that the normal microbial spectrum of the vagina includs about 60 strains of bacteria. In addition, healthy women can be carriers of many types of viruses (genital herpes, cytomegalovirus, adenovirus, etc.). Vaginal fluid normally contains 108-1012 CFU/ml microorganisms, including 103-105 CFU/ml of aerobic bacteria and 105-109 CFU/ml – anaerobic [5, 6].
Against the background of all species diversity, microaerophilic lactobacilli, whose number can be up to 109 CFU/ml, occupy leading role in vaginal microcenosis. Mostly, microaerophiles producing H2O2 (71-100 %) are isolated, rarer – anaerobic (5-30%) gram-positive bacillus – representatives of genus Lactobacillus [7]. Colonizing the mucosa of the vagina, lactobacilli are involved in the formation of ecological barrier and provide thus resistance of vaginal biotope, which is implemented by the ability to produce lysozyme, hydrogen peroxide and acidogenesis. Lactic acid – is a product of the metabolism of Lactobacteria, which is formed during the degradation of glycogen by Lactobacteria of vaginal epithelium and determine the acidic vaginal medium (рН 3,8-4,5) [8].
Microaerophiles in the vagina of healthy women are represented by Gardnerella vaginalis, which has a high capacity to produce phospholipase A2. According to different authors G. vaginalis occurs in 6-60% of healthy women [9, 10].

Bifidobacteria, which also are included in the microcenosis of vagina, found in 12% of women in the amount of 103-107 CFU/ml. As lactobacteria, they relate to microorganisms involved in maintaining the pH of the vagina. Bifidobacteria are able to produce bacteriocins, lysozyme and alcohols, which causes them to participate in the creation and maintenance of colonization resistance towards opportunistic and pathogenic microorganisms. Bifidobacteria synthesize amino acids and vitamins that are widely used in the host metabolic processes.

Among the obligate anaerobes a group of Peptostreptococcus, which includes all strains of the genus known as Peptococcus (except P. niger) and a Gram-positive anaerobic cocci, previously identified as Gaffkya anaerobia, is defined with high frequency (30-90 %). Number of anaerobic cocci in the vaginal fluid is 103-104 CFU / ml. Despite the fact that Peptostreptococci form the part of the normal flora, they are often defined also in case of septic abortions, tubal- ovarian abscesses, endometritis and other infections of the female sex tract. Peptostreptococci in association with various anaerobic bacteria are isolated in bacterial vaginosis with a high frequency [10].

Strictly anaerobic Gram-positive bacillus Clostridium spp. are found in 10-25% of healthy women. The species of Mobiluncus are rarely (1-5%) present in the vaginal discharge. Organic acids, that are produced by this type of bacteria, including succinic acid, inhibit the functional activity of polynuclear neutrophils that is associated with their small number or complete absence in vaginal discharge in bacterial vaginosis [11].

Propionibacterium spp. (P. acnes) is a type of normal microflora of the female sex tract which can be identified with a frequency of 25% in number that does not exceed the rate of 104 CFU/ml. Propionobacteria are commensals of the human body. Due to the fact that these bacteria can produce organic acids, they are also involved in maintaining of vaginal colonization resistance [12].

Strictly anaerobic Gram-negative rod-like bacteria – Bacteroidides spp. (B. urealyticum, B. fragilis, B. vulgatus, B. ovatus, B. dista-sonis, B. uniformis, B. coccae, B. multiacidus) are defined in 9-13% of healthy women, Fusobacterium spp. in 14-40%, Porphyromonas spp. in 31%, Prevotella spp. in 60%, respectively. Under normal conditions quantitative level of Porphyromonas, Veillonella and Fusobacteria don’t exceed 103 CFU/ml, and Bacteroidides and Prevotella – 104 CFU/ml, respectively. Porphyromonas bacteria are capable to produce a various proteases and collagenases. Proteases and fibrinolysin are also defined in various species of the genus Prevotella. Fusobacterium necrophorum is able to synthesize of hemolysin and platelet-aggregating factors [13].

Significant role in the vaginal ecosystem belong to Pr. bivia and Pr. disiens – unique microorganisms of female sex tract that are exposed from the genital tract of healthy women in 5-12% of cases. Pathogenic properties of strictly anaerobic Gram-negative bacteria are associated with their enzymatic systems. Thus, hyaluronidase, collagenase, fibrinolysin, immunoglobulin protease, heparinaza, sialidaza and other factors of pathogenicity was discovered in the B. fragilis [14].

At determining of species composition of the vaginal microflora, according to the data of E.F. Kira [10], coagulase negative Staphylococcus spp. are often (34-92%) defined among anaerobic Gram-positive bacteria. Among them, S. epidermidis and S. haemolyticus are special interest as pathogens. S. epidermidis is defined in the vagina of healthy women in 90% of cases.

Staphylococcus aureus (S. aureus) is not a part of the normal microflora of genital tract, but often excreted in the vagina of healthy women in small amounts. According to the data of some authors, it colonizes the vagina and it is defined in 5% of cases. Therefore, the presence of Staphylococcus aureus in vaginal microflora is not always a sign of pathology. His etiological significance is defined by quantitative indicators [15].

Streptococcus spp. (group A streptococcus viridans, alpha (or gamma), hemolytic, streptococci of serological group B and streptococci of serological group D (enterococci) and non-pathogenic Сorynebacterium spp. (C. minutissium, C. equi (new name Rhodococcus equi), C. aquaticum, C. xerosis) are isolated from the vagina of women with a frequency of 30-40%.
Escherichia coli are typically isolated among Gram-negative opportunistic bacteria. According to the data of L.I. Kafarskoho, A. Corshunova, B.A. Efimova [16] E. coli prevalence is 10-30%, and quantitative index is 104 CFU/ml. Mostly, E. coli is defined as component of microflora that is isolated from the urine of women with pyelonephritis (50-58,3%) and from the cervical canal in salpingo-oophoritis (11,2-19,9%). Other enterobacteria (Klebsiella spp., Citrobacter spp., Enterobacter spp.) occurs less than 10% of cases [6].

Normal cenosis is also characterized by the presence of genital myco- plasmas – Micoplasma hominis and Ureaplasma urealyticum, occurring in 2-15 % of sexually active women, while M. fermentas is defined occasionally. Enterococci (Enterococcus spp.) are more frequently among the aerobic microorganisms. E. faecalis account for 80-90% of them, E. faecium – 5-10%. Enterococci are a part of the normal intestinal microflora, where their concentration is 106 CFU/ml. Cryptococcus Candida: C. albicans, C. tropicalis and Torulopsis glabrata (previously Candida glabrata) are defined in the vagina of healthy women in 15-20% of cases. Candida albicans – the most characteristic species, that is determined in 80-90 % of women whose vagina is colonized by Candida [17].

Thus, vaginal microbial landscape is not static. It is changeable macropopulation in which the number of specific types of microorganisms varies in the range of changes of their habitat conditions.

Species and biological properties of the vaginal microflora are important for women health as they cause nonspecific (colonization) resistance of reproductive tract, which is carried by antagonist effects on pathogenic flora, stimulation of the lymphatic system, formation of optimal habitat for beneficial microorganisms, production of biologically active substances [18].

The urbanization of society, environmental degradation, and the effects of uncontrolled treatment, especially antibiotics treatment, led to significant changes in the microflora and, as result, normal cenosis status of women is very rare.

Nonspecific infectious diseases of the vagina: etiologic and clinical and diagnostic features.
Today, infectious diseases of the female genital organs continue to occupy the first place among the diseases of reproductive area of women. Their importance is due to the fact that these diseases affect organs and tissues of the reproductive system and thus have a direct effect on human reproduction on the planet.

Numerous recent studies have shown that infectious inflammatory processes, including the vagina, are involved in the development of obstetric-gynecologic pathology, which determines not only the health of the mother but also the fetus. Today, there are observed two trends in the clinic aspects of disease: first, the disharmony between severity of the externals and level of pathological changes in the reproductive system; second, the low efficiency of the treatment leads to a fulminant course with fatal result or to chronization of processes [18].

In recent decades the tendency to increase the percent of infectious and inflammatory diseases of the vagina associated with OP has increased. Because of their dual nature – they are present as commensals in the composition of the normal microflora of healthy people, and are registered as etiological pathogens in various local and generalized processes. Often clinicians have difficulties in assessing of the diagnostic results and determining of reasonability of the selected treatment [18].

The data of foreign and our authors obtained in recent decades allow qualifying urogenital tract disease caused by OP as biota imbalance. So, fundamental importance in diagnosis of non-specific infections is given to number of identified microorganisms in the affected organ, and in the case of mixed infection – establishment of quantitatively correlations between associants. Determination of the etiological role of OP in the lesion is facilitated by clarifying the response of macrobody in the area of primary colonization, because the degree of reactivity and dynamic changes in local factors of nonspecific protection substantially reflect the "behavior" of conditioned pathogen as a commensal or agent of infectious process [19].
The results of some studies suggest that the study of statistical data of the incidence of NIDV almost impossible, because a number of diseases of this group is not included in the ICD-10. So, it does not seem possible to talk about their registration. Features of registration of NIDV lead to the fact that the doctor who determined a diagnosis had to hold it under the designation that only approximately reflects the essence of the disease. The lack of clear rules of registration of NIDV does not allow us to estimate their prevalence and makes it impossible to analyze the causes. Also, according to the literature data, we can speak about widespread infections of the vagina of nonspecific etiology with prevalence of mixed forms. Under the conditions of association with certain types of microbial biocenosis the virulence of many opportunistic bacteria is increased [20].
Taking into account the microecological positions, demand of revision of constant ideas about vaginal infections caused by OP is increasingly becoming apparent. The classical postulate "one microbe – one disease" in modern conditions is not confirmed in clinical practice. Polymicrobial associantions with different degree of etiological significance of associants are increased importance in the pathology.

According to the data of Olina G. O. [18], taking into account the results of recent microbiological and clinical studies, a new classification of NIDV was proposed: bacterial, fungal, and mixed infections (Fig. 1).


Fig. 1. Classification of nonspecific infections of the vagina
Bacterial infections combine two nosological forms – bacterial vaginosis and nonspecific vaginitis.

Bacterial vaginosis (BV ) – a vaginal dysbiosis by anaerobic type. This is one of the most common forms of NIDV, recorded in women of reproductive age. The total number of patients with this pathology in the world is hundreds of millions of cases each year. Today the detection frequency of BV among sexually active women is doubled – up to 60-70%, and 50% of them had disease characterized by the absence of symptomatic signs. According to A. S. Ancyrska, 24% of women who consider themselves healthy and 64% of patients with complaints have diagnosis of BV [21, 22].

Typically pathogens of BV are: Gardnerella vaginalis, Prevotella bivia, Porphyromonas spp., Atopobium vaginae, Eubacterium spp., Sneathia spp., Leptotrihia spp., Fusobacterium spp., Megasphera spp., Veilonella spp., Dialister spp., Lachnobacterium spp., Clostridium spp., Mobiluncus spp., Corynebacterium spp., Peptostreptococcus spp., Mycoplasma hominis, Mycoplasma genitalium, Ureaplasma urealiticum. The number of these microorganisms is inversely proportional to the degree of colonization of vagina by lactobacilli producing H2O2 [23].
Complications associated with BV include chronic inflammatory processes of internal genital organs, development of adhesions in the pelvic organs, infertility, and spontaneous abortion at different gestation term. There is evidence, that pathogens associated from BV of women can cause balanitis, chronic urethritis and prostatitis and also can be a prerequisite of prostate adenoma in men.
In 1983, Amsel R. et al [24] proposed a complex of diagnostic criteria for BV, which gained international recognition and was named "diagnostic standard." This clinical-laboratorial approach is called "triad" or rather "tetrad" as diagnostically significant is the presence of three of the four characteristics: the nature of vaginal discharge; pH of vaginal discharge; positive amine test (fish-like odor); definition of the "key" cells during microscopic examination of vaginal smears.

The difficulty of diagnosis of BV is that the detection of Gardnerellas in secretions from patients with suspect of the disease does not always correlate with clinical picture of infectious process. It is therefore necessary to consider a group of the symptoms of a pathological condition involving a number of different microorganisms and their interaction. Laboratory diagnostics of BV is based on optical microscopy, bacteriological studies, immunomorphologic method, DNA diagnostics, as well as methods of chromatography-mass spectrometry and gas-liquid chromatography [25].

In Ukraine available methods for the diagnostics of BV are microscopic, bacteriological methods and the method of DNA diagnostics, such as polymerase chain reaction (PCR).
Nonspecific vaginitis (NV) – (a term was first proposed by I. Kronig in 1892) [26] – a vaginal dysbiosis by aerobic type, that is caused by such OP as Enterobacteraceae, Streptococcus spp. and Staphylococcus spp. In 2002, G. G. Donders et al. [27] proposed to name the infection of lower genitals in women caused by aerobic flora and localized at the vagina level, aerobic vaginitis. However, according to the opinion of many scientists, this term reflects the clinical situation of inflammatory process in the vagina incompletely.

Depending on the pathogenic mechanisms of inflammation in women of reproductive age it is insist three types of NV. There are bacterial, allergic mixed and allergic atopic [28].
In recent decades, the etiology of NV suffered transformation. The etiology of NV was associated with dominance of any single opportunistic pathogen for a long time [29]. Thus, in 40-60s of XX century, Streptococcus was the major pathogen among agents of NV. However, the discovering of sulfonamides helped to decrease the frequency of streptococcal infection. In the late 60s – early 70s Staphylococcus occupied the leading role in the development of NV, but under the influence of antibiotics of the second and third generations (semi-synthetic penicillins, cephalosporins, aminoglycosides) active in relation to staphylococci, the role of these bacteria is decreased slightly. Recently, microbial associations represented by 2-5 species began to meet more and more, which allowed to scientists to disprove the theory of monoinfection and consider relevant the polymicrobial nature of nonspecific vaginitis [30].

Today, almost every fifth patient of gynecological profile (19.2%) suffers with NV. Diagnostic criteria of NV are vaginal mucous membrane hyperemia, yellow discharge, and itching and other symptoms of dyspareunia. Moderate deficiency of lactobacilli, presence of leukocytes (granulocytes) in vaginal fluid (10 or more leukocytes per 1 epithelial cells), parabasal epithelial cells is defined in laboratory studies. Increasing of pH is observed due to decreasing of the concentration of lactic acid. Despite the putrefactive odor of whites aminotest is negative [31].

Fungal infections of NIDV include vulvovaginal candidiasis.
Vulvovaginal candidiasis (VVC) is nosological form caused by yeast like fungi Candida [32].

Analysis of the literature showed that changes in species composition of pathogens of VVC occur more often because of the unreasonable and uncontrolled administration of antifungal drugs. Thus, according to recent reports, C. albicans as a cause of VVC, is defined in 43% of cases of the disease diagnosis, whereas the detection of C. glabrata has reached 36%. Species of Candida non-albicans (C. glabrata, C. krusei, С. tropicalis, C. parapsilosis) become essential in the development of the pathological process [33, 34].

Development of VVC is often associated with defects of vagina microcenosis. Depending on the status of vaginal microcenosis it is distinguished: carriers of Candida, true VVC and mixed forms of VVC.

In recent years, quite common is mixed infections. Today they occupy 93% of all species of VVC and they are represented by combination of several forms: bacterial vaginosis or nonspecific vaginitis and vulvovaginal candidiasis. It creates favorable conditions for accession of Trihomonas vaginalis in 90% of patients with active sexual life [35].

Interaction of influence of Candida and other bacteria have not been studied. As shown by recent studies, the interaction between them can be antagonistic and synergistic, and the factors and conditions that affect the nature of these interactions are varied. Thus, adherence of Candida to microcenosis, typical for BV, is often realized in carrier state (76.1%). In contrast, fungi are involved in the infectious process of NV significantly more often (58.3%), while their participation in the composition of bacterial and fungal associations creates a complex of changes results in clinical symptoms both NV and HPDV [36].

The combination of aerobic and anaerobic infections, previously regarded as a decompensated form of BV occurs against a background of exhaustion of local resistance factors. It is evident by decreasing of the inflammatory reaction in half compared with NV and decreasing of clinical sings both NV and BV.

Despite the fact that the etiological factors in all variants of NIDV are OP that are part of the normal flora of vaginal biotope, the statistically analysis of data obtained by traditional methods, particularly in the bacteriological study of vaginal secretions, and still often fails to estimate the role and identify associants because of predisposition of individual changes. Based on the results of many detailed microbiological and clinical studies, identified clinical and microbiological parallels classification of NIDV continues revised and corrected [35]. However, still remain open questions regarding the necessary treatments and patient monitoring, there is no clear tactics in respect of the sexual partners of patients.

Thus, the study of processes in non-specific infectious diseases of vagina allows creating the integrated picture of the problem, the solution of which may become new approaches of obstetric care in outpatient programs and individualization of therapeutic regimens.
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СОВРЕМЕННЫЕ ПРЕДСТАВЛЕНИЯ О НЕСПЕЦИФИЧЕСКИЕ ИНФЕКЦИОННЫЕ ЗАБОЛЕВАНИЯ ВЛАГАЛИЩА
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В статье представлен обзор имеющихся в специальной литературе данных, характеризующих нормальное состояние микроценоза влагалища и его нарушений. В последние годы значительно расширились представления о значении нормальной микрофлоры в поддержании гомеостаза макроорганизма. Результаты современных исследований позволяют характеризовать влагалищную экосистему как динамичную и многокомпонентную, представленную грамположительными и грамотрицательными аэробными, факультативно-анаэробными и облигатно-анаэробными микроорганизмами.

Современные аспекты эпидемиологии, этиологии и диагностики, а также особенности современной классификации неспецифических инфекционных заболеваний влагалища, которые рассмотрены в данной статье, свидетельствуют о том, что сегодня недостаточно изучены факторы риска, а также роль различных ассоциаций условно - патогенной микрофлоры. Несмотря на тот факт, что этиологическими факторами в развитии неспецифических инфекционных заболеваний влагалища является условно - патогенная микрофлора, входящая в состав нормофлоры вагинального биотопа, среднестатистический анализ данных получают традиционными методами и до сих пор он часто оказывается несостоятельным идентифицировать ассоциантов и с точностью оценить роль. На основании результатов многих детальных микробиологических и клинических исследований и выявленных клинико - микробиологических паралелей, классификация данных заболеваний продолжает пересматриваться и корректироваться, что в значительной степени затрудняет диагностику и выбор оптимальных схем лечения.

Таким образом, изучение процессов при неспецифических инфекционных заболеваниях влагалища позволяет сформировать интегральную картину проблемы, решением которой являются новые подходы к оказанию акушерско-гинекологической помощи на амбулаторном этапе и индивидуализация терапевтических схем лечения.
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The article presents a review of a data about the normal state of vaginal microcenosis and its disorders. In recent years, representations of the significance of the normal microflora in maintaining homeostasis of macroorganism have greatly expanded. New studies allow to characterize the vaginal ecosystem as a dynamic and multi-component system, which represented by Gram-positive and Gram-negative aerobic, facultative anaerobic and obligate anaerobic microorganisms.

Modern aspects of epidemiology, etiology and diagnosis, as well as peculiarities of the modern classification of non-specific infections of the vagina, which are discussed in this article, suggest considering the risk factors and the role of various associations of opportunistic organisms. Despite the fact that the etiological factors in the development of non-specific infections of the vagina is opportunistic microflora, which is a part of the normal flora of the vaginal biotope, the average analysis of data obtained by conventional methods, is still unable to identify the associate and accurately estimate the role.

Based on the results of many detailed microbiological and clinical researches and identified clinical-microbiological parallels, the classification of these diseases continues to be reviewed and adjusted, which greatly complicates diagnosis and choice of optimal treatment.

Thus, the study of processes in non-specific infectious diseases of vagina allows creating the integrated picture of the problem, the solution of which may become new approaches of obstetric care in outpatient programs and individualization of therapeutic regimens.
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