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Abstract 

The long course of chronic salpingo-oophoritis, the use of various antibiotics for 

treatment lead to complex changes in the microbiocenosis of the body of sick 

women. These changes lead to a more severe course of SSO. A deep study of this 

condition allows you to restore the microbiocenosis of the vagina and cervix and 

improve the results of treatment. 
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Introduction 

At the end of the last century, according to WHO, 40-50% of all pelvic 

inflammatory diseases develop due to infection with Neisseria gonorrheae. Thus, 

the development of acute purulent salpingitis is associated with the presence of a 

transmissible infection, usually gonorrhea. However, according to statistics from 

different countries, the incidence of pelvic inflammatory diseases in women is 

several times higher than that of gonorrhea [16, 18, 20 ,21]. Thus, in 1999, the 

incidence of gonorrhea in Russia was 119.8 cases per 100,000 population, and 

pelvic inflammatory diseases - about 11 times higher - 1360.6 cases per 100,000 

population [1, 2, 5, 17,21]. 

In the 40-60s of the 20th century, streptococci (31.4%) took the leading place in 

the development of inflammatory diseases of the pelvic organs, in the 60-70s - 

staphylococci (54.5%). In the 80-90s, the main causative agents of inflammatory 

diseases of the uterine appendages were staphylococci, E. coli, gonococci and 
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chlamydia, and from the 80s to the present day, associations of pathogens have 

become more important than monocultures of microorganisms in the development 

of inflammatory diseases of the pelvic organs in women. Thus, in 41.7% of patients, 

both aerobic and anaerobic microorganisms were detected simultaneously. The 

leading initiators of SSO are gram-positive anaerobic bacteria that do not cause 

spirochetal pain, microorganisms belonging to the Enterobacteriaceae family - 

anaerobic spore-forming clostridia of the genus Clostridium, gonococci and gram-

positive anaerobic bacteria that cause pelvic pain. The associations also include 

aerobic coccal microflora (strepto-, entero-, staphylococci), influenza viruses, 

chlamydia. At the same time, according to different researchers, the degree of 

occurrence of associations of aerobes and anaerobes varies significantly” [6, 11, 

19]. 

In recent years, anaerobic infections have prevailed over aerobic ones - the 

frequency of detection of anaerobic microorganisms in SSO is 76.9%. A study of 

the composition of the cervical canal showed that the frequency of detection of 

microbial associations in patients with SSO using the bacteriological method 

reached 29.94% of cases. U. urealiticum was detected in 8.38% of patients, E. coli 

in 7.19%, S. albicans in 6.39%, and S. haemolyticus in 3.39%. Mycoplasmas, 

ureaplasmas, and corynebacteria are the causes of inflammatory diseases of the 

genital organs in the group of young women under 20 years of age. In patients over 

30 years of age, anaerobic microorganisms play a leading role in the development 

of SSO. Up to 20% of cases of SSO are associated with the presence of Tr.vaginalis 

and mycoureaplasma infection, and the involvement of viruses in the development 

of the inflammatory process in the uterine appendages is confirmed in 67.3% of 

observations [3,6, 8, 10, 14, 16]. One of the main causative agents of SSO is Ch. 

trachomatis, which occurs in 44% of women diagnosed with adnexitis. However, 

the role of chlamydia in the formation of abscesses in SSO has not been sufficiently 

studied [4, 12, 19]. 

A characteristic feature of gynecological diseases in recent decades worldwide is a 

significant increase in the incidence of SSO caused by strains resistant to clinically 

used penicillin antibiotics [6, 11,]. In this regard, inflammatory diseases of the 

female genital organs are often characterized by the development of purulent-septic 

complications, which are often severe, requiring prolonged inpatient conservative 

and surgical treatment. It should be noted that the lack of effectiveness of 
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antibacterial therapy with selected drugs significantly increases the medical and 

economic costs of treating patients with adnexitis [5, 8, 9]. 

Purulent-inflammatory diseases of the uterine appendages can also be caused by 

opportunistic microflora, among which conditionally anaerobic microorganisms 

predominate. Thus, due to the wide range of potential pathogens of the infectious 

inflammatory process, it is very difficult to determine the etiology of SSO and the 

difficulty of collecting material for microbiological research from the source of 

inflammation located in the internal genital organs of a woman [13, 17, 18]. 

However, in the emergence and development of the inflammatory process, not only 

the virulence of the microbe, the specific effect of its toxic and enzymatic 

pathogenic factors, the mass of infection, but also the state of reactivity of the 

inflammatory process play a decisive role. The factor determining the individual 

characteristics of the course and outcome of the disease is the state of the female 

organism. As is known, local mechanisms of nonspecific protection of the female 

genital organs are implemented, first of all, due to the specific features of their 

structure and functions [3, 9, 17, 22]. Natural barrier mechanisms prevent the 

penetration of infectious agents into the female genital organs. Thus, the 

penetration and development of pathogenic microflora is prevented by the closed 

state of the genital slit, the contact of the labia majora and minora, which is ensured 

by the tension of the perineal muscles. The protective properties of the vagina are 

determined by the presence of keratin in the mucous epithelium and the constant 

desquamation of its cells [ 3, 4, 5, 11, 22]. 

In the etiopathogenesis of SSO, along with infectious factors, the state of the 

associated organs, and primarily the large intestine, is of great importance, which 

contributes to the chronicity and recurrence of the pathological process, mainly in 

the appendages of the uterus. As the disease progresses, and in some cases, the 

pathological process becomes more subtle [13, 17, 18], intestinal changes in IBS 

are facilitated by microcirculatory disorders, immunological homeostasis, 

hormonal regulation of gastrointestinal motility, and intestinal dysbiosis [8, 10, 18, 

21]. 

Colorectal disorders, in turn, enhance and maintain inflammatory changes in the 

uterine appendages. Few studies have been devoted to the analysis of intestinal 

functions in inflammatory diseases of the reproductive system, and structural 
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disorders of the intestine remain unstudied by analyzing the state of its diffuse 

endocrine system (DET) in various forms of SSO [15, 16, 23]. 

 It is known that 95-98% of the vaginal microflora of a healthy woman of 

reproductive age is represented by lactobacilli (Lactobacillus), the majority of 

which are H2O2-producing strains [19, 21, 22]. Typically, the microflora of the 

genital tract is represented by corynebacteria, diphtheria, anaerobes, and aerobic 

cocci, including hemolytic and non-hemolytic streptococci, Klebsiella, 

Enterobacteriaceae, Proteus, Escherichia coli, and Candida fungi [16, 19, 22, 23]. 

Vaginal normocenosis is characterized by a predominance of lactobacteria, the 

absence of gram-negative flora, spores, mycelium, pseudohyphae, the presence of 

single leukocytes and "pure" epithelial cells, depending on the phase of the 

menstrual cycle [16, 19, 22, 23]. 

Exogenous factors that negatively affect the vaginal microflora are chemical and 

thermal effects during the treatment of the vaginal walls for contraceptive purposes. 

Colonization of the lower parts of the urinary system and female genital organs by 

pathogenic microorganisms is prevented by an acidic environment (pH = 4.0-4.5), 

as well as a high level of secretory immunoglobulins, complement components, 

lysozyme, lysine, defensins, lactoferrin, interferons in the vaginal secretion, micro-

, macrophages and other bactericidal factors. Local protective factors in the cervical 

canal also prevent ascending infection of the uterine appendages. The mucous 

membrane of the cervical canal has significant viscosity and provides a mechanical 

barrier to pathogenic factors, separating the lower and upper parts of the 

reproductive system. When using barrier methods of contraception, pelvic 

inflammatory diseases in women are reduced by 23%. An important protective role 

is played by the formation of a leukocyte cell barrier due to the denudation of the 

functional layer of the epithelium and the infiltration of the basal layer of the 

endometrium by micro-, macrophages and lymphocytes. Rich blood supply 

provides intensive delivery of specific and nonspecific humoral protective factors 

to the uterine tissues. Thus, in the body of a healthy woman, the uterus, fallopian 

tubes and ovaries have a multi-stage defense that limits the possibility of infection 

[16, 19,22,23]. Regular and not always justified use of antibiotics leads not only to 

the formation of resistant flora, but also to dysbiosis, polyvalent allergies, drug 

overload of the liver and urinary system. Periodic exacerbations of the disease lead 
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to a deterioration in the patient's quality of life and negatively affect the emotional 

and mental state [15]. 

In order to assess the microbiocenosis of the vagina and cervical canal of patients 

with SSO, we performed the task of determining the microbiocenosis of the vagina 

and cervical canal in the scientific diagnostic laboratory of the Andijan Medical 

Diagnostic Center using the enzyme-linked immunosorbent assay (ELISA) method 

with the detection of GVI, CMV, EBV, chlamydia, mycoplasma, ureaplasma and 

other microorganisms (laboratory head N.V. Startseva). In this case, real-time PCR 

research with the Femoflor-screen complex (DAK-technology, IIB, Russian 

Federation) was used: "an expanded molecular biological study of the qualitative 

and quantitative composition of the microflora of the genitourinary system in 

women. , allows you to control the collection of material and the total mass of 

bacteria" [12, 14]. The presence of 23 groups of microorganisms was studied: 

"Lactobacillus spp., Enterobacteriaceae family, Streptococcus spp., 

Staphylococcus spp., Gardnerella vaginalis, Prevotella bivia, Porphyromonas spp., 

Eubacterium spp., Sneathtrium spp., Fupacttrium spp. ., Veilonella spp., 

Megasphaera spp., Dialister spp., Lachnobacterium spp., Clostridium spp., 

Mobiluncus spp., Corynebacterium spp., Peptostreptococcus spp., Atopobium 

vaginae, Mycoplasma hominium spp., , Mycoplasma genitalium" [12, 14, 22]. 

One of the tubes used a prototype for PCR amplification and control. Biomaterials 

were collected from the back of the vagina, cervical canal and urethra using a 

special brush. The tip of the brush with the biomaterial was cut off and placed in a 

special tube [12, 14, 22]. For interpretation, they were marked with color: “control 

indicators: white - compliance with the criteria, red - non-compliance; 

opportunistic microorganisms and yeast-like fungi: white - compliance with the 

criteria of the norm, yellow - average deviation, red - significant deviation from the 

norm; normal flora (lactobacteria): green - normocenosis (compliance with normal 

criteria), yellow - moderate dysbiosis (average deviation from the norm), red - 

severe dysbiosis; pathogenic microorganisms: white - not detected, red - detected” 

[12, 14]. 
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Assessment of the microbiocenosis of the vagina and cervical canal of patients 

with SSO 

Assessment of the microbiocenosis of the vagina and cervical canal of patients with 

SSO. 

The microbiocenosis of the vagina and cervical canal of the studied patients was 

studied in real time using the Femoflor-screen complex (DAK-technology, IIB, 

Russian Federation) (Table 3.5). 

Parasitocenoses of the reproductive system in patients with AG and SG with 

intensive (IQ) SSO were characterized by a significantly higher frequency of 

detection of almost all microorganisms compared to patients with IQ SSO, i.e. Due 

to the increase in the spectrum of microorganisms in the vagina, the exacerbation 

of SSO is more clinically pronounced. 

With a normal bacterial mass, the normal flora represented by Lactobacillus spp. 

was shown in a low percentage in the studied groups - 57.41-76.92%, while we 

consider 80-100% to be the norm. Facultative anaerobic microorganisms were 

distinguished by a very rapid growth - Sem. In AG, enterobacteria were found in 

66.67% of patients, in SG in 28.85%, and in NG in only 13.33%, so their growth 

exceeded the norm by 4.5-5 times, which is statistically significant (p≤ 0.05). ). A 

similar trend was shown by Streptococcus spp. and Staphylococcus spp., so in AG 

these microorganisms were found in 51.85% of patients, and in SG in 42.31% and 

46,15 respectively. 

In NG Streptococcus spp. was detected in 13.33% (i.e. 3-4 times less, p≤0.05), and 

in Staphylococcus spp. was absent at all, which is undoubtedly statistically 

significant (p≤0.05). It is worth noting that in patients with SSO, the presence of 

Candida spp. was detected. in NG compared to 61.54-66.67% in the study groups, 

i.e. the frequency of fungal vaginosis increased statistically significantly by 6.2-6.7 

times (p≤0.05).     
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Table 1. Microbiocenosis of the vagina and cervical canal of patients studied 

using the Femoflor-screen complex. 

Instigators 

 

BG(n=54) CG (n=52) CG (n=30) 

Абс % Абс % Абс % 

Total bacterial mass 105,2 107,4 107,8 

Lactobacillus spp. 31 57,41 40 76,92 30 100 

Enterobacteriaceae family 36 66,67 15 28,85 4 13,33 

Streptococcus spp. 28 51,85 22 42,31 4 13,33 

Staphylococcus spp. 28 51,85 24 46,15 0 0,00 

Eubacterium spp. 36 66,67 31 59,62 5 16,67 

Sneathia spp. + Leptotrihia spp. + 

Fusobacterium spp. 
21 38,89 18 34,62 4 13,33 

Megasphaera spp + Veilonella spp. + 

Dialister spp. 
17 31,48 16 30,77 1 3,33 

Peptostreptococcus spp. 40 74,07 33 63,46 4 13,33 

Atopobium vaginae 26 48,15 24 46,15 5 16,67 

Candida spp. 36 66,67 32 61,54 3 10 

Mycoplasma hominis 21 38,89 15 28,85 1 3,33 

Ureaplasma (urealyticum + parvum) 16 29,63 15 28,85 2 6,67 

Mycoplasma genitalium 21 38,89 15 28,85 1 3,33 

 

Note: * - difference with NG at the p≤0.05 level. 

Microorganisms such as Mycoplasma hominis and Mycoplasma genitalium were 

also found in SSO in the studied patients 9-12 times more often (p≤0.05), and 

Ureaplasma four times more often (p≤0.05). 

In 44.34% of patients with SSO, microbial associations with various staphylococci 

were found in the flora. 

Summarizing the results of the bacterial study, it was found that in the studied 

patients with SSO, there was a significant imbalance of the vaginal microflora, in 

particular, the growth of non-pathogenic microorganisms (lactobacteria, 

bifidobacteria) and opportunistic microflora (peptococcus, golden staphylococcus, 

hemolytic and viridans Streptococcus, Gardnerella, Corynebacteria, etc.). It should 

be noted that we found greater vaginal dysbiosis in representatives of AG with 

long-term SSO and STOS, which is quite expected and requires complex 

antimicrobial therapy of the body and vagina locally. 
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Among the methods of laboratory diagnostics of changes in the vaginal microflora, 

the most common is the Nugent method, which is based on the identification of 

three bacterial morphotypes: large gram-positive rods (lactobacteria), small gram-

negative cocci and coccobacteria (Gardnerella and Bacteroides), and gram-

negative rods (Mobiluncus) [8,19,22]. 

A score in the range of 0-3 corresponds to normal microflora, 4-6 points - 

intermediate, and 7-10 points - dysbiosis. The Nugent method has high sensitivity, 

specificity, standardization and reproducibility [8]. 

Thus, analyzing the results of the study of patients, we identified the types of 

microbiocenosis, which are reflected in Table 3.6. 

 

Table 2. Types of vaginal microbiocenosis in patients of the study groups 

Type of microbiocenosis 

 

BG(n=54) CG (n=52) CG (n=30) 

Abs % Abs % Abs % 

Normocenosis 9 16,67 32 61,54 26 86,67 

Intermediate type 23 42,59 16 30,77 4 13,33 

Dysbiosis 22 40,74 4 7,69 0 0,00 

 

We also determined the average score using the Nugent method, so the average 

score in AG was 5.34±0.46 points, in SG – 3.87±0.52 points, in NG – 1.93±0.24 

points, therefore, according to the average score, AG and SG showed an 

intermediate type of microbiocenosis, and in NG - normocenosis. 

When diagnosing bacterial vaginosis, the following treatment regimen was used: 

“combined antimicrobial vaginal suppositories (Gynex) intravaginally daily for 7 

days or metronidazole gel 0.75% 5 g 1-2 times a day for 5 days; for nonspecific 

colpitis - clindamycin, vaginal cream 2% 5 g at night for 7 days, after the end of 

the etiotropic course of treatment, Lactobacterin is prescribed intravaginally 1 time 

per day for 7 days in 5 doses [ 15,19, 22]. 

Also, patients in both groups were prescribed “intestinal motility regulators” along 

with diet therapy: in diarrhea - bioterol 1-2 tablets 1 hour before meals 2 times a 

day until stool stabilization (5-7 days); duspatalin 1 capsule 2-3 times a day for up 

to 7 days” [15, 22]. 
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