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Subject of the class: 

MICROFLORA OF ORGANISM AND ITS AGE PECULIARITIES

Aim of the class:

to be able to investigate the normal human microflora.

The student should know: 
- the microflora of the human organism and its role in the normal physiological  processes and pathology.

The student should have the skills:

to make execute the taking of the material and investigate the microflora of the skin, mucous of the pharynx, intestines, dental coating by methods of microscopy and streaking on nutrient media.

The student should have the habits:

- primary microscopy of the tested material;

- streaking by the loop and tampon on solid nutrient media.
Materials for preparation:
Oriententative chart for the study of materials on the topic, the task  for practical work, contents of protocol and a few materials for preparation - see below.


Contents of study material in accordance with 

test questions of the oriententative  chart

1. Microflora of the organism as a totality of the  microbiocoenosis

Human is an inhabitant of the biosphere of the Earth, populated by the different forms of microorganisms. At the same time, he himself is a source of entering of microorganisms in the environment. In the mother’s womb, a child is sterile. In the time of a child’s birth and after that during his life, microflora characteristic for the definite biotope of his organism is formed.

Normal microflora [eumicrobiosis] - is a totality of the microbiocoenosis of all biotopes (organs, systems, sections of human body) which turned out as a result of prolonged evolution. 

Biotope is the place of inhabitancy of the population which is characterized by relatively uniform conditions. Automicroflora of an adult person is constant, it  consists of approximately 1014  microbial cells. In a considerable part microflora of the human body are similar in all people in comparable biotopes. There are individual differences in the composition of the micribiocoenosis, which can have quantitative and qualitative character.

A doctor of any specialty should know the qualitative and quantitative composition of microflora of the different human biotopes, its differences according to age and pathological conditions, changes during the use of antimicrobial means for the patients’ treatment, should be able to correct the breaks in the qualitative-quantitative composition of microflora.

2. The basic groups of normal microflora
There are distinguished constantly encountered species (indigenous, autochtonal, obligates, resident flora) and accidental or additional species (temporary, facultative, allochtonal, transmit flora). In the process of evolution, autochtonal microorganisms were transformed into an interrelated the whole, simultaneously the division of functions between different groups of microorganisms took place.

3. Sterile organs and tissues of a healthy person


Sterile organs and tissues of a healthy person are blood, lymph, internal organs, brain and spinal cord, cerebro-spinal fluid and other.

4. Regulation of qualitative and quantitative composition of microflora

Regulation of qualitative and quantitative composition of microflora is realized by the organism itself with the help of factors - mechanical (desquamation of epithelial layer of the skin, peristalsis of the intestines, movement of the flagella of the epithelial layer), chemical (hydrochloric acid of the gastric juice, proteolytic ferments, bilious acids in the small intestine), bactericidal substances of the skin secretion, mucous membranes, glands (salivary, prostate,  and other).

The balance of intramicrobial associations is supported by the microorganisms thanks to complex, competitive, synergetic and antagonistic relations.

5. The microflora of the skin, buccal cavity, gastro-intestinal tract, respiratory tract, eye, ear, urogenital system.

Microflora of skin. On  healthy skin coagulase negative staphylococci, micrococci and diphtheroids are constantly inhabit. Occasionally Gram (-) rods [klebsiallae and blue pus rod], golden staphylococci can be found on the skin. On healthy skin intestinal rod, condidae, Gram (-) asporogenic anaerobes are not usually found. The place of constant inhabitancy of microorganisms is a horn layer of the skin, ducts of sebaceous glands, hair sacks. The number of microorganisms in different parts of the skin varies from hundreds to thousands in 1 sm.  and depends on sex, age, time of the year, climatic conditions. Determination of the microflora of the patient’s skin is carried out before the operations, in the dynamics of treatment by antibiotics, hormones, radial energy. 

Microflora of the mouth cavity. In all 300 species of microorganisms are found in the mouth cavity. For saliva, gums and tooth’s surfaces, there are specific anaerobic streptococci, veilonells, bacteroides, fusobacteria, protozoa, fungi, mycoplasmas and other. The constancy of microflora of this division is also supported by the antagonism among  components of microflora.

Microflora of the gastro-intestinal tract.   A majority of the microorganisms which entered in the stomach are died under the action of the hydrochloric acid of the gastric juice. That is why in 1 ml gastric contents are determinated only some tens of thousands of persons, in the main acid-fast (lactobacteria, yeast, etc). 

In the small intestine, enterococci, intestinal and acidophilic rods, aerogenes bacteria and other are found in small quantities. 

Microflora of the large intestine is the most variety and large as compared with other biotopes according to the number of species and quantity of microbes - 10 9 -1011  of persons in 1 gr of contents; 96-99% of microflofa of the given biotope are anaerobes : bifidum bacteria, bacteroids, lactobacteria, veilonells, clostridia, peptococci. Aerobes and facultative anaerobes (1-4%) are represented by enterobacteria, staphylococci, streptococci, fungi of the genus Candida, intestinal amoebae and other.

Microflora of the respiratory tract.  Nasal passages are powerful filters which pass about 14000 microorganisms in one hour and detain the penetration of bacteria in the trachea and bronchi, which are sterile as a rule. Microorganisms settle on the mucous membrane, then they are exterminated by mucous or are destroyed under the action of the bactericidal action of secretions. Own microflora of the nose is represented by staphylococci, diphteroids, neisseriae. Facultative flora is represented by  Staphylococcus aureus, hemolytic and non-hemolytic staphylococci, pneumococci, mycobacteria and other. The carrying  of Staphylococcus aureus in hospitals among the patients and healthy personnel may run up to 47,1%. Small bronchi, alveoli, parenchyma of human lungs are free from microorganisms.

Microflora of the eye’s conjunctive. Microflora of the eye’s conjunctive is poor, the sowings from the conjunctive in 17-49%  are sterile. Bactericidal property of tear fluid carry out the destruction of the majority of  microorganisms entering on the mucous membrane of the eye. Inhabitants of this biotope are corynebacteria, staphylococci, Streptococci pneumoniae, haemophilic bacteria, and other.

Microflora of the urogenital system.  The kidneys, the ureters and the urine in the urinary bladder are sterile. In the lower part of the urethra non-spore forming anaerobes are found: peptococci, bacteroids, corynebacteria, mycobacteria, peptostreptococci.

On the external genital organs Mycobacterium smegmatis, saprophytic treponoma, staphylococci, mycoplasmas are inhabited. Microflora of the vagina is formed after 12-24 hours the girl’s birth and at first consists of lactic acid bacteria received from mother in the time of childbirth. After that enterococci, streptococci, staphylococci, corynebacteria are entered into microbiocoenosis of vagina. At pubescence  diphteroids and Doderlain’s lactic acid bacilli (gram-positive rods) dominate, non-haemolytic streptococci, mucoplasmas, fungi of the genus Candida are isolated. The uterus cavity is sterile. The character of microflora of the sexual paths can be used as a criterion of physiological changes of the organism and the effectiveness of a new methods of treatment and prevention of vaginitis, venereal diseases or in infectious complications during gynecologic operations.

6.The significance of the normal microflora

Microorganisms, constantly present on the human skin and mucous, take part in morphogenesis and functions of different systems of the host (immune, digestive, cardio-vascular, haemapoiesis, endocrine, nervous and other). 

Functions of the normal microflora are the following:

- regulation of the gas composition of the intestines and other cavities of the host’s organism;

- production of ferments, which take part in the metabolism of proteins, carbohydrates, lipids and nucleinic acids:         

- production of biologically active compounds (vitamins, antibiotics, toxins, hormones, etc.)

- participation in a water-saline metabolism;

- participation in the ensuring of colonisational resistance (antagonistic properties as  regards to the other representatives of the microbial world)

- immunogenic role

- participation in the recirculation of the bilious acids, cholesterol and other                                            macromolecules;

- mutagenic and antimutagenic role;  

- detoxication of exogenic and endogenic substrates and metabolites,  the source of endogenic infection and store-house of microbial, plasmidial and chromosome genes.

Analysis of the  normal human microflora condition are carried out for estimation of the physiological and immunological status of the organism.

7. Dysbacteriosis (dysbiosis)

Microbiocoenosises of human biotopes are characterized by relative constancy, which is supported by the mechanisms of autostabitization. In the time of prolonged influence of destabilized factors or short duration influence of large injurious force factors, the disturbance of mechanisms of autostabilisation take place. Dysbacteriosis (dysbiosis,  dysmicrobiocoenosis) occurs.

Dysbacteriosis is the disturbance of the mobile balance of microflora, normally inhabiting non-sterile cavities and skin covers of human and animals and forming the natural association of microorganisms. The biological essence of dysbacteriosis is determined by the character of qualitative and quantitative changes in the species composition of microbial associations.

The general characteristics for dysbiotic states are the decrease in the contents of the obligate flora representatives, the increase of the contents of conditionally - pathogenic bacteria, the appearance of microorganisms in places where they are not generally present.

8.  The reasons of dysbacteriosis :

The reasons of dysbacteriosis are hunger, incomplete nutrition (with development of avitominosis), degradation of the usual nutrition by superfluously refined products, exhaustion of the organism in connection with malignant neoformations or haemapoiesis organs diseases, sharp change in climatic condition, surgical interventions-especially in the abdominal cavity, endocrinal disorders, infectious diseases, dermatitis, ionizing radiation, an active hormonal therapy, the use of chemopreparations in general and antibiotics in particular, allergization of the organism and the deterioration of the protective mechanisms’ functions.

9. Forms of dysbacteriosis

Compensated form of dysbacteriosis is the organism doesn’t react by a pathological process on the disturbance of the normal composition of symbionts. 

Subcompensated form is in consequence of dysbacterosis the local inflammatory processes appear, they occupy limited sections.

Decompensated form is generalization of dysbacterial infectious process and formation of metastatic inflammatory centers in parenchymal organs with intoxication and sometimes outcome in sepsis are seen.
10. The principles of diagnostics of dysbacteriosis
The principles of diagnostics of dysbacteriosis is placed on the basis of the clinical observations data and laboratory methods of the investigation.

For the qualitative study of microflora composition, microscopic and microbiological methods of investigation are used. Preparations - smears from dental coating, washings off the mucous membrane of the pharynx are prepared, stained by Gram and microscopy. For the microbiological investigation washings off the facial skin, hands and other parts of the body by tampon moistened with the isotonic sodium chloride solution are done. With this tampon, sowing on the nutrient media in Petri dishes are done. A separate tampon is placed in a test-tube with glucose peptone medium for determination BIRG (bacteria of intestinal rods group).

Oriententatively, the identification of the microorganisms is carried out by the nature of the grown colonies, gas-formation in glucose peptone medium and morphology of the cells in smears, stained according to Gram.

For the quantitative sowings, a definite volume of the tested material (for example, washings off from the pharynx) or a definite quantity (for example, fecal matter) are taken, diluted in isotonic sodium chloride solution and sowings of the corresponding dilutions on the nutrient media are done: for the isolation of hemolytic streptococcus  on a blood agar, for the isolation of intestinal rod on Endo’s medium, for the isolation of yeast-like fungi of the genus   Candida on Saborough’s medium. Sowings are carried out in such a way so as to receive a countable number of colonies. 

Such investigations are repeated in 5-7 days. A conclusion about the quantitative changes in the microflora composition in the dynamics of the disease are made.        

Diagnosis of dysbacteriosis is made on the basis of comparison of the results of determination the qualitative and quantitative composition of the definite biotope’s microflora of the patients and healthy persons.

11. The prophylaxis and therapy of dysbacteriosis of the 

intestines   

The most brightly the appearances of dysbacteriosis are found in the symbionts of the intestinal tract. In 96% cases in dysbacteriosis of the intestines, disorder of the stool, basically in the form of diarrhea, is noted. In  patients meteorism, causing the pains in the abdomen, in the region of the heart, short wind, general weakness is developed. Metabolism of vitamins (especially those of group B) is disturbed, sometimes food allergy occurs.

The treatment and prophylaxis of dysbacteriosis  are large difficulties. This is connected with the vagueness of the reasons and mechanisms of its development in different diseases.

The prophylaxis of the intestines dysbacteriodis includes rational description of antibacterial remedies during the treatment of the basic disease, hygienic measures, general strengthening therapy and nourishment of full value for weakened children   and patients.

In the treatment of dysbacteriosis, the following stages must be foreseed:

the change of the chemical processes of the intestine and fight with conditionally - pathogenic flora with the help of the diet - use the products possessing bactericidal effect, antibacterial remedies. 

implantation of living bacterial preparations, (colibacterin, bifidumbacterin, lactobacterin, etc);

rise of non-specific protective reactions of the organism, promoting formation of healthy microflora.

The problem of prophylaxis of dysbacteriosis has a special significance for children, especially in the new-born-child period. 

The normal feeding of children, wide inculcation of nutritious products, enriched with protective factors is one of the physiological ways of prophylaxis and treatment of dysbacteriosis.  

