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AIM OF THE CLASS:

          Acquaintance with the main tasks of sanitary microbiology and methods of sanitary-hygienic control of environmental objects.

A STUDENT MUST KNOW:

the purpose and tasks of sanitary microbiology;

the indexes of anthropogenic pollution of environmental objects;

methods of their determination;
 the model sanitary microbes.

A STUDENT SHOULD HAVE THE SKILLS:

to determine coli-titre,

                    coli-index,

                       microbial count.

A STUDENT SHOULD HAVE THE HABITS:

- the estimation of microbial pollution of environmental objects (water, air and         soil) and their conformity to sanitary-hygienic requirements.

      MATERIALS FOR PREPARATIONS

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

Sanitary microbiology and its basic tasks

Sanitary microbiology belongs to the group of prophylactic sciences and is located at the joint with microbiology, hygiene and epidemiology. It’s occupied with the study of laws of the existence of potentially-dangerous  for the human microorganisms in the environment and processes are caused by them, which may have dangerous effect for the human health.
Its basic task is the notice of the rise of infectious diseases, which achieves by the study of ecology of microorganisms, by the search and the research methods of estimation of the safety for the man food products, water, air, soil and other objects and materials; elaboration state standards and other standarts, methodical letters, inferring the conformity of qualitative and quantitative contents of microflora of concrete objects of the environment to hygienic requirements; elaboration of practical measures of struggle against infectious diseases and sanitation of the environment; the control for their execution.
2.Distribution of microorganisms in the environment

Microorganisms are distributed every where in the environment surrounding us. They are found in the soil, water, air, in plants, in the human and animal’s body.

Microflora of the soil.

The soil is the main reservoir and natural habitat for microorganisms in nature. They take an active part in processes of formation and cleaning of the soil and also in the circulation of substances in nature. The qualitative composition of the soil is very divers: many species of bacteria (especially spores forming ones), actinomycetes, spirochaetes, blue-green algae, fungi and protozoa, mycoplasmas and sulphurbacteria. 

The number of pathogenic bacteria in the soil depends on the extent of contamination with feces and sewage. With fecal homes sewage pathogenic and conditionally pathogenic microorganisms pass into soil: Streptococcus faecalis, Citrobacter, Enterobacter, Cl. perfringens. The time of survival of pathogenic for the human bacteria in the soil widely varies and depends on of their species and intensity of cleaning processes of the soil. Pathogenic and conditionally-pathogenic bacteria which do not produce spores survive for some days, weeks and months in the soil; spores of clostridia causing tetanus, wounded anaerobic infection, spores of anthrax bacilli can remain viable for many years in the soil. For causative agents of botulism, actinomycosis, profound forms of mycosis, the soil is the natural habitat.

Microflora of water.

Water is the natural habitat of many microorganisms. There are revealed the representatives of all taxonomic groups: Scotobacteria, Photobacteria, Bacteria, Protozoa, Fungi, algae in it. The quantity and composition of microorganisms in water mainly depends on entering to the basin sewage and industrial water. In comparatively clean basins are found various species of saprophytes. They come from the soil. Azotobacter, Nitrobacteria, Micrococcus, Proteus, Pseudomonas, Spirillum are among them. If a great quantity of organic substances pass into water, clostridia and other anaerobes, aerobic bacteria, vibriones, leptospirae, spirochetes, representatives of intestinal human microflora are found.

When basins are polluted by sewage the following species are found: Escherichia coli, Citrobacter, Enterobacter, Streptococcus faecalis, Clostridium perfringens and also spirilla, vibriones, leptospirae, enteroviruses, hepatitis viruses and etc. Intestinal bacteria inhabiting in human intestine and also as a pathogenic bacteria usually can not reproduce and can not remain be well preserved for a long time.

Streptococcus faecalis of great vitality is measured by days, Citrobacter, Enterobacter by weeks and months.

These indexes are used for determination the period of remoteness of pollution of water by faeces. Spores of causative agent of Anthrax survive in water for many years; enteroviruses, salmonellae, leptospirae, hepatitis A virus can survive for many months; for few days or weeks can servive causative agents of dysentery, cholera,brucellosis; condintionaliy pathogenic, non-sporogenic bacteria survive in water for few weeks.

In spite of the processes of self-cleaning of basins from conditional-pathogenic and pathogenic microorganisms, the last can be a reason for the development of ’’water’’ epidemics of acute intestinal infections, salmonellosis, dysentery, cholera. Through water leptospirosis, tularaemia and some other diseases can pass.

Microflora of air.
Species and numeral composition of microflora of atmospheric air is scanty and dynamic. It depends on intensity of solar radiation, rainfall, density of population, etc. In the atmospheric air are predominate over spores of fungi, actinomycetes, bacilli, pigment - forming species of non-sporogenic bacteria, sarcinae, yeasts. Pathogenic species of microbes (pus-forming cocci, Mycobacterium tuberculosis, Bacillus anthracis, tularaemia bacteria, rickettsia of Q - fever, salmonella) can be in the air. The air of closed buildings mainly contains microflora of human respiratory tract and skin, which representatives can survive in the air for a long time, which is sufficient to cause infection in located there people.

Bacterial number of microorganisms in homes always exceeds number of microorganisms in atmospheric air, including pathogenic microorganisms, which enter it from patients, animals and bacteriocarriers. In closed buildings pathogenic microorganisms can easily spread by air currents, by aerial dust and aerial droplets (Staphylococcus, Escherichia coli, Proteus, etc.), which are causative agents of hospital infections in surgical departments and salmonellosis in pediatric departments. The causative agents of influenza, measles, scarlet fever, diphtheria, whooping cough, meningococcal infectious, tuberculosis, acute catarrhs of the respiratory tract, tonsillitis, smallpox, pneumatic plague and other diseases can be transmitted through the air together with droplets of mucus and sputum during sneezing, coughing and talking.

Sanitary indices (model sanitary) microorganisms, their characteristic

The main sources of spreading the most causative agents of infectious diseases are people and warm blooded animals. Through the faeces of these organisms bacteria pass into environment, where they keep maintain their vitality for a definite time.

The infection of the environment by pathogenic microorganisms makes it the factor of transmitting a number of causative agents of infectious diseases and the indicator of epidemic danger, though it is unfavorable habitat for pathogenic microorganisms, as they are not reproduce in it. The direct discovery of causative agents of infectious diseases in the objects of the environment is accompanied by series of difficulties, because they are found in it inconstantly and in small quantity. That is why, we use indirect indexes of infection of the environment-revelation of sanitary-indices microorganisms.

Sanitary indices (model sanitary) microorganisms are constant habitants of human surfaces and cavities and animals’ bodies, secreted out of the organism with the same ways as pathogenic microbes. That is why, the more they are revealed, the more pathogenic microbes can get in the environmental objects.

For many species of normal microflora of the human oral cavity and intestines are the biotopes (the only natural habitat). Therefore, the findings of these microbes outside the human body is attested about pollution of corresponding secretions. Discovering in the tested material the representatives of oral cavity microflora we can think about passage the mucus from the respiratory tract, which may contains the causative agents of diphtheria, tuberculosis, etc., and finding out the normal habitants of the intestines - about the presence of fecal pollution and possible danger of presence enteric fever, dysentery, and other causative agents of infectious diseases. Isolated in these cases microorganisms are the indexes of sanitary ill-being, potential danger of tested objects, and, therefore, are called ‘’sanitary indices’’.

There are certain sanitary indices microorganisms for every objects of the environment; for water, air, soil they are represented in the table 1.

The bacteria of the family Enterobacteriaceae, genera Escherichia, Citrobacter,  Enterobacter, Klebsiella are united under a common heading Bacteria of Intestinal Rod’s Group (BIRG). 

Enterococci - the representatives of normal microflora of the intestines of human and animals, two species of streptococci belong to them: Streptococcus faecalis and Streptococcus faecium. Enterococci are usually taken as indicators of fresh fecal pollution, that is connected with their biological properties.

Table 1  

	Tested objects
	Sanitary indices microorganisms

	The water
	BIRG, enterococci, staphylococci

	The soil


	BIRG, enterococci, 

clostridia (Clostridium perfringens), ) thermophilic microbes

	The air
	Streptococci, staphylococci.


Clostridia as well as entercocci and bacteria of  intestinal rod’s group are habitants of the intestines of human and animals, secreted in the environment with the feces. Sanitary indices microbes are Clostridium perfingens and Clostridium sporogenes. The discovery Clostridium perfringens in a definite titre in the environment testify about an old fecal pollution, but if they are discovered with BIRG and in a big quantity - it speaks about fresh fecal pollution.

Staphylococci - are the representatives of normal microflora, whose basic place of localization is mucous membranes of the upper respiratory tract and skin. Staphylococci are present in the intestines of healthy people. They survive for longer time as compared with BIRG and enterococci in water. Staphylococci are represented by three species: Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus. With spreading of staphylococci in the environment closely connects the problem of  hospital infections of staphylococcal nature, which in my turn, is not separate from the problem carrierness pathogenic staphylococci among medical staff. All this permits to regard the staphylococci to bacteria - indicators of aerial - droplets pollution of the environmental objects. Staphylococci are recommended as sanitary indices microorganisms for the air of closed buildings (especially surgical, pediatric, reanimatory and intensive therapeutics and maternity departments.

Streptococci - are habitants of the upper respiratory tract and, therefore, can get to the air of buildings with mucus and sputum during talking and coughing. There are a very big group of different species: from saprophytes to pathogenic streptococci, causing scarlet fever, streptoderma, sepsis and many inflammatory processes, which makes difficult to use them as sanitary indices microorganisms.

Thermophilic microbes - these include Gram-positive bacteria, cocci, bacilli, spirilla, actinomycetes, a few species of fungi, which can reproduce at 60 (C and higher. They are not constant habitant of intestines and are not use as criterion of fecal pollution of the environment. Sharp increase of their quantity in self warming composts can attest  about soil pollution by rotten wastes.

Microbial count, colititre, coli -index.

For estimation of sanitary-hygienic condition of different environmental objects (the water, the air, the soil) sanitary-bacteriological testings are used. The aim of the investigations to determine epidemic safety these objects.

Sanitary-microbiological condition of the water is estimated by:

microbial count is the quantity of mesophilic chemoorganotrophic bacteria in 1 ml of the water;

colititre is the smallest amount of water in milliliters in which bacteria of intestinal rod’s group are found;
coli-index is the number of bacteria of intestinal rod’s group found in one liter of water.
Besides that enterococci, salmonella, vibrio cholera, enteroviruses and etc. are determined in water.

Sanitary-microbiological condition of atmospheric air is estimated by microbial count - a quantity of microorganisms founded in one cubic meter of air, in closed buildings - by microbial count and presence in it sanitary indices bacteria - the representatives of microflora of the upper respiratory tract) Staphylococcus aureus).
Sanitary-microbiological condition of the soil is estimated by comparison a quantity of thermophylic bacteria and bacteria-indexes of fecal pollution. The soils with prevalence bacteria, which evidence about fecal pollution, are examined as sanitary-unhappy. More exact estimation of sanitary-microbiological condition of the soil is determination of coli-index  - amount of bacteria intestinal rod’s group in 1 gram of the soil, perfringenstitre - mass of the soil (in grams) in which one Clostridium perfringens is found, the total quantity of saprophytes, thermophilic and nitrifying bacteria in one gram of the soil.

The criterions of estimation of microbial pollution The environmentAL objects

For sanitary-microbiological testings of the environmental objects and their estimation are special Governmental (State) standards (GOST) and methodical instructions, which allow to give the estimation of conformity microflora, revealed in the  environmental objects to hygienic requirements.

Sanitary microbiological testing of drinking water for Ukraine is regulated by GOST 2874-82.

According to existent standards colititer for drink water should not less 300, coli-index should not exceed 3. Microbial count, according to State standard 18963-73 should exceed 100 bacterial bodies in 1 liter. State standard for microbial count for the air is absent for the presence. It is estimated by counts of grown colonies.

If number of colonies is less than 250 - the air is clean, 250-600 colonies - polluted in a middle degree, more than 500 - polluted.

Technique of determination microbial count (the water, the air), colititre and coli-index of drinking water

Determination of microbial count of water:

With a sterile pipette, to take 1 ml pipe water  and  to  insert  in  a  sterile Petri  dish, pour  in 12 ml of melt and cooled until 50 (C meat-pepton agar from test-tube, mix it, after induraction incubation 24-28  hrs,  to count the number of growing colonies, which will also be equal to the microbial count of water. If colonies are much the calculation is conducted with the help of Volfgugel's chamber Petri dish is established under the glass of the chamber, counted quantity of colonies in 20 сm2 and multiply on 78,5 (area of  Petri dish); or with the help of the electrical device for automatic calculation of colonies.

Determination of  colititre and coli-index of water.

Colititre is measured by the minimum amount of water (in ml) in which BIRG are found, coli-index is a number of BIRG in one liter of water.

For determination BIRG in water  we use fermentative test and method of membrane filters, the last is more economical and helps in giving the results on the second day.

Method of membrane filters:

Through the sterile membrane filter №3 of Zeitz’s apparatus with the help of vacuum pamp filter a certain amount tested water (not less than 300 ml). After filtration the filter is placed in Endo’s medium, in such away, that the surface with sedimented microbes on it, is directed upwards. Incubate at 37 (C for 18-24 hours and count the number of grown red colonies with metallic lustre. Prepare smears, stain by Gram, put the oxidase test.

Results of analysis put into coli-index. For example: grew 3 colonies, through filter we passed 333 ml of water.

Calculation:       333 ml     -     3 colonies

ml     -      x

x =  9   

coli-index = 9

From coli-index we can calculate colititre. For example: if coli-index=9, colititre - 100 (1000:9=100). 

Determination of microbial count of air.

Quantitative microbiological methods investigation of air are based on the principles of precipitation (sedimentation) and aspiration or filtration.

Sedimentation method: two Petri dishes with nutrient agar is placed in the open for 60 min, streakings incubated at 37 (C for 18-24 hours and count the number of grown colonies with the help of  Volfgugel’s chamber.

The results are estimated on counting the summary number of colonies grown in both Petri dishes. For a more accurate investigation of microflora of the air aspiration method is used it based on the active   drawing of air with special apparatus (Krotov’s apparatus, etc).

This method helps to determine not only quantitative but qualitative but qualitative contents of microbes in the air.

Sanitary bacteriological testing of the air is carried out by plan in hospitals, in operations, pediatric and other departments.

At present express methods for indication of microbes in the environment, which helps quickly determine the presence of microorganisms in water, air and soil, are worked out.
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