ODESSA NATIONAL MEDICAL UNIVERSITY

Microbiology, virology and immunology department
METHODICAL RECOMMENDATION
for student’s practical class (lesson)

STUDIED DISCIPLINE:”MICROBIOLOGY, VIROLOGY AND

IMMUNOLOGY” 
Theme №21: «Staphylococci and streptococci. Meningococci and gonococci.»

2nd year  Faculty: Pharmacy 
Speciality (chipher, name)_____
Recommendation  is approved on 

department meeting  from 

_28_”____January_______2022,

protocol No__12___
Head of microbiology, virology and    immunology department 

Gruzevskiy A.A.

ODESSA - 2022
1. Theme of the practical class: « Staphylococci and streptococci. Meningococci and gonococci» - 2 hours.
2. Relevance and background of the theme. Staphylococci and streptococci have a general pathogenetic ability to cause purulent-inflammatory processes. Meningococcus and gonococcus affect the genitourinary system, various organs, cause arthritis, iridocyclitis, respiratory diseases. Meningococci cause meningococcemia, epidemic meningitis. Analysis of the current state of the problem shows an increase in diseases of meningo- and gonococcal etiology, which can be explained by the ability of these microorganisms to adapt to antibiotics and quickly develop a high level of resistance to them.
3. Aims of the class: To study the methods of microbiological diagnostics of infectious diseases of bacterial aetiology.
3.1 The student should know:

- the regimen of work in bacteriological laboratory.

- rules of taking and transport of tested material to the laboratory;

- general scheme of microbiological diagnostics of infectious diseases of bacterial aetiology;

- methods of microbiological diagnostics, its application;

3.2 The student should have the skills:

- to take the material for microbiological investigations;

- to choose the method and orientation of examinations the location of the causative agent the and peculiarities diseases.

- the execute the microbiological examinations: microscopic, bacteriological, serological.

3.3 The student should have the habits:

- to fill the blanks of tested material assignments in microbiological examination.

- to keep the rules of work in the bacteriological laboratories;

- primary microscopy of the tested material;

- isolation of pure culture of aerobes and anaerobes and its identification by complex of properties;

- registration of serological reactions;

to read and calculate the results of microbiological examinations.
4. Materials for pre-auditorial preparation  (interdisciplinary integration).
	№№ 
	 Discipline
	To know
	 Be able to do:

	1
	2
	 3
	 4

	 І.
	Previous disciplines

1. Normal physiology

2. Medical chemistry

3. Biophysics

3. Histology, cytology, embryology


	Different types of microscopy

Tissue structure 

Leukocyte formula, biochemical parameters, composition of protein fractions of blood, intestinal absorption, electrolitis methabolism


	
Prepare, stain and examine microscopically preparations of various tissues 

	 ІІ.
	 The following disciplines

1. Infectious diseases.

2. Internal diseases.

3. Pharmacology

4. Epidemiology


	Significance, distribution, treatment and prognosis of coccal infections


	Assess the importance of timely diagnosis of coccal infections for the course and prognosis, as well as for prevention and treatment.



	 ІІІ.
	Intra-subject integration

1. Special microbiology

2. Immunology

 
	Timely, accurate and cost-effective methods of diagnosis of coccal infections, principles of treatment and prevention, including specific prophylaxis


	-perform material for microbiological research

-choose the method and direction of microbiological research depending on the localization of the pathogen in the body and the pathogenetic features of the disease;

-do microbiological research: microscopic, bacteriological, serological.




5. Content of the topic  (text or theses), graphological structure of lesson: 
The answers for the oriententative chart questions - look the materials of the lecture. 

Bacteria in the genus Staphylococcus are pathogens of man and other mammals. Traditionally they were divided into two groups on the basis of their ability to clot blood plasma (the coagulase reaction). The coagulase-positive staphylococci constitute the most pathogenic species S aureus. The coagulase-negative staphylococci (CNS) are now known to comprise over 30 other species. The CNS are common commensals of skin, although some species can cause infections. It is now obvious that the division of staphylococci into coagulase positive and negative is artificial and indeed, misleading in some cases. Coagulase is a marker for S aureus but there is no direct evidence that it is a virulence factor. Also, some natural isolates of S aureus are defective in coagulase. Nevertheless, the term is still in widespread use among clinical microbiologists.
S aureus expresses a variety of extracellular proteins and polysaccharides, some of which are correlated with virulence. Virulence results from the combined effect of many factors expressed during infection. Antibodies will neutralize staphylococcal toxins and enzymes, but vaccines are not available. Both antibiotic treatment and surgical drainage are often necessary to cure abscesses, large boils and wound infections. Staphylococci are common causes of infections associated with indwelling medical devices. These are difficult to treat with antibiotics alone and often require removal of the device. Some strains that infect hospitalized patients are resistant to most of the antibiotics used to treat infections, vancomycin being the only remaining drug to which resistance has not developed.
The methods of microbiological diagnosis of STAPHYLOCOCCAL INFECTION

 
In microbiological diagnosis of staphylococcal infection the microscopic and bacteriological examinations are used. The first is considered as oriententative. The main method is bacteriological. 
In diseases caused by pathogenic staphylococci (Staphylococcus aureus) the materials to be examined include pus, mucosal secretions, blood, sputum, urine, and cerebrospinal fluid. In cases of food intoxications, vomit, faeces and food remnants are also. studied.

In open suppurative lesions the material is taken with a cotton wool swab after removing the superficial layer of the pus, which may contain non-pathogenic staphylococci and other microorganisms usually present on the skin and in the air. When purulent foci are unruptured, they are punctured and the pus from the syringe is poured out into a sterile test tube. Mucosal secretion is obtained with a tampon. Urine and sputum are collected into sterile test tubes and jars. Blood withdrawn from a patient's ulnar vein with a syringe as well as aseptically obtained cerebrospinal fluid are inoculated at the patient's bedside into a vessel containing 100-200 ml of sugar broth (pH 7.2-7.4). Staphylococci propagate quite readily in simple media too but the use of sugar broth is preferable since septicaemia may be secondary not only to staphylococci but also to other microorganisms which are more demanding with regard to nutrient media.

Bacterioscopic examination. Pus, sputum, faucial secretion, and other biological samples to be studied, with the exception of blood, are examined microscopically. Place a specimen of high density pus into a drop of sterile water; make smears with the help of a swab or loop and stain them by Gram's method. Staphylococci are Gram positive and tend to be arranged in small clusters, in pairs, and in the form of short chains. Differentiation between staphylococci and streptococci by their distribution and tinctorial properties proves rather difficult. Consequently, the examination is not confined to microscopy, but includes cultivation of the tested material.

Bacteriological examination. On the first day of investigation with the help of a loop or spatula, inoculate the specimen into dishes with 3-5 per cent of blood, milk-salt, and yolk-salt agar and place it into an incubator at 37 °C for 18-24 hrs.

 On the second day the colonies are examined. On solid media staphylococci appear as convex, nontransparent medium-sized colonies of a homogeneous or fine-grain structure. Pathogenic strains on a blood agar with 0.25-0.5 per cent of glucose form a haemolytic zone around the colonies. On the yolk-salt agar most pathogenic staphylococci induce lecithovitellin (yolk) reaction manifested in the formation of a turbulent zone with an opalescent halo on the periphery around the colony.

Using dishes with milk-salt agar, pigment formation is determined in strains displaying this ability. The pigment may be golden, white or of a lemon-yellow colour.

Microscopic examination reveals typical Gram-positive staphylococci in such smears.

Further examination is aimed at isolating pure staphylococcal culture, for which purpose the colonies are transferred onto an agar slant.

Apart from haemolytic and lecithinase activity, pathogenetic staphylococci possess the ability to coagulate plasma, induce skin necrosis in rabbits, and to destroy DNA.

On the third day of bacteriological examination, the isolated culture is introduced into a test tube with rabbit citrate plasma to identify plasmocoagulase. The inoculated cultures are placed into an incubator at 37 °C to determine the time when plasma coagulation manifests itself. Milliard suspension is prepared from the same culture (1 milliard of microorganisms per ml) and 0.2 ml of this suspension is injected intracutaneously to a light-coated rabbit. One-two days later skin necrosis develops at the site of injection.

Determination of cultural phagovar is of great epidemiological significance with regard to identifying the source of infection. The main international set of staphylococcal bacteriophages consists of 21 types divided into four groups. The technique of phagotyping is described in MI No 26

Determination of sensitivity of the isolated staphylococci to antibiotics is essential for the purposeful and effective treatment of a given patient.

To isolate a haemoculture of staphylococci, sugar broth is inoculated with blood and incubated at 37 °C for 18-24 hrs. The staphylococcus causes uniform cloudiness of the medium. On the second day of the study, prepare smears from the blood culture and streak the latter onto a meat-peptone agar slant and a blood agar plate to evaluate the haemolytic activity of staphylococci. On the third day, examine both the staphylococcal culture, which has grown on the agar slant, and the culture that has been isolated from the pus or other materials.

In inoculation of exudate, pus from unruptured abscesses and phlegmons, meat-peptone agar or 5 per cent blood agar is employed. The inoculated cultures are placed into an incubator at 37 °C for 18-24 hrs, pure culture is isolated and then identified by the before mentioned methods.

In food intoxications the material to be studied is streaked onto plates with milk-salt and yolk-salt agar and also onto broth containing 1 per cent of glucose (for enrichment). Material contaminated with extraneous microorganisms is inoculated onto blood agar containing 6-7 per cent of sodium chloride. Staphylococci demonstrate good growth and haemolytic action (they may propagate in the presence of 12 per cent of salt and 50 per cent of sugar) in this medium; the development of enterobacteria and bacilli is inhibited, while Proteus is incapable of uninterrupted growth in the form of a film.

The cultures are placed into an incubator at 37 °C. On the next day, the colonies are examined, pure cultures are isolated, and staphylococci are identified. Pathogenic staphylococci responsible for food intoxications produce a golden, less commonly, white pigment, liquify gelatin, induce haemolysis, and coagulate plasma.

To establish the production of enterotoxin, the staphylococcal culture is streaked onto a special nutrient medium. The inoculated cultures are placed into an exsiccator with 20 per cent of CO2 and incubated at 37 °C for 3-4 days, and then filtered through membrane filters. The obtained filtrate (10-15 ml in total) is mixed with the equal amount of warm milk and fed to 1-2-month-old kit tens or alternatively the filtrate is introduced into their stomach via a catheter. If enterotoxin is present, the kittens develop vomiting (the key sign of poisoning) in 30-60 min and diarrhoea in 2-3 hours, which persists for 2-3 days and may result in death in grave cases. The filtrate may also be injected intraperitoneally, following its heating at 100 °C for 30 min to inactivate thermolabile fractions of a toxin. Currently, toxigenicity of isolated staphylococcal cultures is determined in vitro, making use of the diffuse precipitation test in gel.

Pathogenic staphylococci may harbour in the air of operating theatres, dressing rooms, post-delivery wards, and other hospital premises. To demonstrate them, air samples are inoculated on yolk salt agar.
The genus Streptococcus , a heterogeneous group of Gram-positive bacteria, has broad significance in medicine and industry. Various streptococci are important ecologically as part of the normal microbial flora of animals and humans; some can also cause diseases that range from subacute to acute or even chronic. Among the significant human diseases attributable to streptococci are scarlet fever, rheumatic heart disease, glomerulonephritis, and pneumococcal pneumonia. Streptococci are essential in industrial and dairy processes and as indicators of pollution.
The nomenclature for streptococci, especially the nomenclature in medical use, has been based largely on serogroup identification of cell wall components rather than on species names. For several decades, interest has focused on two major species that cause severe infections: S pyogenes (group A streptococci) and S pneumoniae (pneumococci). In 1984, two members were assigned a new genus - the group D enterococcal species (which account for 98% of human enterococcal infections) became Enterococcus faecalis (the majority of human clinical isolates) and E faecium (associated with a remarkable capacity for antibiotic resistance).
In recent years, increasing attention has been given to other streptococcal species, partly because innovations in serogrouping methods have led to advances in understanding the pathogenetic and epidemiologic significance of these species. A variety of cell-associated and extracellular products are produced by streptococci, but their cause-effect relationship with pathogenesis has not been defined. Some of the other medically important streptococci are S agalactiae (group B), an etiologic agent of neonatal disease; E faecalis (group D), a major cause of endocarditis, and the viridans streptococci. Particularly for the viridans streptococci, taxonomy and nomenclature are not yet fully reliable or consistent. Important members of the viridans streptococci, normal commensals, include S mutans and S sanguis (involved in dental caries), S mitis (associated with bacteremia, meningitis, periodontal disease and pneumonia), and “S milleri” (associated with suppurative infections in children and adults). There remains persistent taxonomic confusion regarding “S milleri.” 
 The methods of microbiological diagnosis of STREPTOCOCCAL INFECTION

 In microbiological diagnosis of streptococcal infection the microscopic, bacteriological and serologicqal examinations are used. The first is considered as oriententative. The main method is bacteriological. 

In diseases caused by pathogenic streptococci (Streptococcus pyogenes), the material subjected to the study is pus, blood, mucosal secretions, urine, sputum, and cerebrospinal fluid. The procedure of obtaining the material to be examined is the same as in diseases caused by staphylococci.

Bacterioscopic examination. In Gram-stained smears from pus and mucosal secretions streptococci appear as short chains, less commonly as pairs or individual cocci. In the latter case streptococci cannot be distinguished from staphylococci, and they should be studied for other attributes.

Bacteriological study. Samples of pus, mucosal secretions, urine, sputum, and cerebrospinal fluid are inoculated onto Petri dishes with 5 per cent blood agar (defibrinated blood should be preferably used) and into a test tube with sugar broth. After an overnight incubation at 37 °C, the colonies and growth in the sugar broth are studied. Streptococcus pyogenes develops with the formation of small flat rather dry granular colonies.

Streptococci producing (-haemotoxin (streptolysin) form a zone of haemolysis around the colonies, while (-haemotoxin-producing streptococci are characterized by the appearance of green zones around the colonies as a result of methaemoglobin formation. There is no haemolysis in the absence of haemotoxin. In sugar broth strepto coccal growth appears as flakes or granules on the bottom or walls whereas the medium remains transparent.

Smears from streptococcal colonies display no typical pattern of cocci in the form of chains. Cells are arranged singly, in pairs or in small aggregates. In liquid medium, a cultural smear exhibits typical chains of streptococci.

At further stages of examination the group and serovar of the streptococcus are determined.

Streptococcal groups (by Lancefeld) are classified by the presence of a polysaccharide antigen which is revealed using the precipitation test with group sera (A, B, C, etc.).

Serovars (serotypes) of streptococci (by Griffith) are characterized by the presence of a specific protein antigen which is determined with the help of the slide agglutination test performed with typical agglutinating sera. The majority of pathogenic streptococci belong to group A.

To recover ( -haemolytic streptococcus of group A, the immunofluorescence test may be employed. In this case a smear is prepared from the isolated streptococcal culture, fixed for 15 min with 95 per cent alcohol, and then stained with fluorescent serum for 15 min. After that, it is washed in running water, dried, and examined under the luminescent microscope.

Blood examination. The procedure of blood inoculation into sugar broth is the same as that employed in staphylococcal diseases. The presence of streptococci is indicated by the formation of follicular sediment on the bottom and haemolysis. Smears are characterized by long chains of streptococci. Microscopic examination allows a preliminary conclusion as to the presence or absence of streptococci. To detect haemotoxin, the culture is transferred onto a blood agar plate. Typical small colonies surrounded by a zone of haemolysis or a greenish halo develop in 24 hours (the third day of investigation). These findings permit the conclusion that the culture harbours S. pyogenes. 
 
No laboratory studies are usually used in the diagnosis of scarlet fever. Occasionally, secretion of the faucial mucosa is cultivated, and streptococci of various serogroups are isolated. 
Serological diagnosis of streptococcal infections is conducted in patients with chronic diseases treated with large doses of antibiotic and sulphanilamide drugs, i.e., when isolation of the causative agent by bacteriological methods proves to be very difficult. It envisages identification in the blood of the streptococcal antigen and specific streptococcal antibodies to toxins, in particular to streptolysin 0.

Isolation of antistreptolysin 0 contained in patients' sera is based on its capacity to neutralize the haemolytic activity of streptolysin 0. For this purpose the patient's serum is diluted and streptolysin 0 (commercial drug) is added to the obtained dilutions. The mixture is incubated at 37 °C for 15 min and then portions of erythrocytic suspension are added to all tubes. The tubes are reincubated for 1 h, and then the results are read. Positive cases are witnessed by the absence of haemolysis.

Techniques of identifying antibodies to other toxins released by streptococci, for example, to antistreptohyaluronidase, are also used for serological diagnosis. 

The methods of microbiological diagnosis of INFECTION CAUSED BY STREPTOCOCCI OF PNEUMONIA (PNEUMOCOCCI)

 
In microbiological diagnosis of pneumococcal infection the microscopic and bacteriological examinations are used. The first is considered as oriententative. The main method is bacteriological. 

 
Streptococci of pneumonia (pneumococci), Streptococcus pneumoniae, are the causative agents responsible for croupous pneumonia, focal pneumonia, other respiratory diseases, creeping corneal ulcer, suppurative processes in the middle ear and maxillary sinus, and also for sepsis and meningitis.

Material to be studied includes sputum, pus, cerebrospinal fluid, blood, and post-mortem organs.

Bacterioscopic examination. Two smears are made of the tested material (with the exception of blood); one is stained by the Gram method, the other by the Burri or Kozlovsky technique. Microorganisms and Indian ink placed on a glass slide are mixed by circular movements to prepare the conventional smear. Indian ink is diluted with isotonic saline in a ratio of 1 to 4. The smear is dried in the air, left unfixed and stained for 2-3 min with formol-gentian violet or fucsin Microscopic examination reveals unstained capsules which contain violet or red bacterial cells against a black-gray background. Pneumococci are arranged in pairs, their cells are elongated, resembling a candle flame, and are surrounded with a capsule Hence, microscopic findings seem to suggest the presence of the causative agent. Yet, it is bacteriological investigation that provides most reliable data. 

Bacteriological examination. To obtain pure culture, 5-10 ml of blood is inoculated into a serum broth (1 part of serum and 3 parts of meat-peptone broth, pH 7.2-7.4) or into sugar broth, or into a special medium After 18-24-hour incubation in a heating block, the culture is transferred onto a plate with 10 per cent blood agar.

 
Cerebrospinal fluid is centrifuged and the deposit is inoculated onto a blood agar. Colonies of the pneumococcus resemble those of the streptococcus: they are small, almost flat, non-transparent, with a halo of a green colour or, less commonly, of haemolysis. Another characteristic sign is an impression in the centre of the colony.

As a rule, direct inoculation of the material onto nutrient media (pus, sputum) does not give a positive result since saprophytes, especially saprogenous microorganisms present in them, inhibit the growth of pneumococci. For this reason, pus and sputum are treated before cultivation: clumps are collected and comminuted in a por celain mortar, then 1 ml of isotonic saline is added, and the resul tant mixture is injected intraperitoneally to albino mice. Mice are very susceptible to the pneumococcus and die of pneumococcal sep ticaemia in 18-72 hrs. The mouse's carcass is dissected and the blood from the heart, pieces of the internal organs, and peritoneal fluid are inoculated into a blood agar plate and a test tube with serum broth.

Morphological and cultural characteristics do not allow any clear cut differentiation between the pneumococcus and Streptococcus viridans. To achieve this, one can employ the reaction of pneumo coccal lysis by bile: 1 ml of broth culture is introduced into a sterile test tube and then 0.5 ml of bovine bile is added. Ten-fifteen min utes of incubation in a heating block is enough to bring about complete lysis of the pneumococci. A tube containing bile-free broth culture serves as a control. Streptococcus viridans whose colonies resemble those of the pneumococcus are not dissolved by bile. If lysis is present, the tested material is inoculated onto the Hiss me dium. In contrast to the streptococcus, the pneumococcus splits inulin with the formation of oxygen and forms ammonia from arginine 
The conducted study allows the final identification of the isolated microorganism. The factors to be taken into consideration are: a lancet shape of diplococci, the presence of the capsule in the native material, high virulence for albino mice, dissolvement by bile, and inulin splitting.

The microbiological diagnosis of epidemic cerebrospinal meningitis, meningococcaemia, nasopharyngitis
 
In microbiological diagnosis of meningococcal infection the microscopic, bacteriological and serological examinations are used. The first is considered as oriententative. The main method is bacteriological. 

 
The material to be tested is secretions from the nasal portion of the throat, cerebrospinal fluid, blood, and scrapings from elements of the haemorrhagic rash on the skin.

Cerebrospinal fluid is collected into a sterile tube to be inoculated onto nutrient media or to be promptly sent (without allowing it to cool down) to the laboratory. This requirement is necessitated by the fact that meningococci are very sensitive to temperature fluctuations.

Mucosal secretions in the nasal portion of the throat are collected with a special swab bent at a definite angle. The best results are obtained when the nasopharyngeal mucus is immediately streaked onto solid nutrient media. To achieve the maximal separation of bacterial cells, 2-3 plates with medium are utilized. 

Bacterioscopic examination of cerebrospinal fluid and blood per mits detection of the causative agent. If the cerebrospinal fluid looks like pus, smears are prepared without its preliminary treatment whereas in the presence of only mild turbidity the cerebrospinal fluid is centrifuged and the deposit is used to make smears. The latter are stained with aniline dyes (aqueous solution of basic fuch sine, roethylene blue) since the Gram staining method is associated with alteration in the formed elements of the cerebro spinal fluid and a large number of artefacts. Meningococci appear as bean-shaped diplococci situated within the leucocyte cytoplasm and touching each other with concave edges. A tender capsule is quite a frequent finding. In meningococcaemia meningococci may be demonstrated in blood smears. A thick-drop (film) preparation is made, stained for 2-3 min with aqueous solution of methylene blue without fixation, washed in tap water, and dried in the air. On a light blue background of the preparation one can see dark blue leu cocytes with numerous small dark-blue cocci arranged in clusters, pairs, and singly in and around leucocytes.

Rapid diagnosis is performed by means of gel precipitation, coun ter-immunoelectrophoresis with group precipitating antisera or ra dioimmunoassay and based on the detection in the patient's cerebro spinal fluid or blood of the specific meningococcal antigen.

Bacteriological examination. The cerebrospinal fluid or its sedi ment is cultured simultaneously with conducting bacterioscopic study. The meningococcus grows on special nutrient media containing native protein (serum broth and agar). On the second day of incubation at 37 °C, the growth is studied for its cultural properties. Meningococci form small, round, convex, and transparent colonies. Smears made of these colonies display polymorphic diplococci and tetracocci. The microscopic picture is so diverse that it creates the impression of unpure culture. The colonies are subcultured onto a serum agar slant.

On the third day of investigation, the isolated culture is agglu tinated with meningococcal sera.

Prior to the use of sulphanilamide drugs and antibiotics, it is nec essary to determine the serovar of the meningococcus responsible for the disease since treatment is based on specific meningococcal sera. The agglutination test in Noble's modification is currently employed for determining the meningococcal serovar with an epide miological purpose. Three-drop portions of thick suspension of micro organisms are poured into three test tubes, then three-drop aliquots of undiluted or diluted 1:10 meningococcal serum of A, B, and C serovars are added to them. The mixture is shaken for 2-4 min, then 10-20 drops of isotonic sodium chloride solution are added to each test tube, and the results are read.

To assay the fermentative activity of pure culture, it is transferred to media with lactose, glucose, maltose, sucrose, and fructose. Meningococci ferment glucose and maltose with the production of acid. The culture is also streaked onto a 5 per cent yolk agar and serum agar containing 5 per cent sugar. After a 48-hour incubation, 1 drop of Lugol's solution is put on the surface of the grown colonies. The appearance of brownish staining indicates polysaccharide splitting. Neisseria are identified by the oxidase test which consists in the following. On the colony formed on the serum agar place a drop of the freshly-prepared 1 per cent solution of hydrochloric paradiethylphe nylendiamine. As a result, colonies possessing oxidase activity turn pink and then black. Such colonies are transferred to a serum agar for further investigation.

To differentiate between the meningococcus and nonpathogenic Neisseria (Neisseria catarrhalis), the ability of the latter to grow on simple nutrient media and to form colonies at room temperature (22 °G) is utilized.

To demonstrate the meningococcus in the blood, introduce 5-10 ml of blood obtained from a vein under sterile conditions into vials with 50 ml of broth containing 0.1 per cent of agar-agar. Subculture onto a serum agar 24 hours later. The procedures of isolation and identification of the cultures are the same as in the examination of cerebrospinal fluid.

Indirect haemagglutination with erythrocytes sensitized with group-specific polysaccharides is employed for serological diagnosis.
 
5. Microbiological diagnosis of acute and chronic gonorrhoea and blennorrhoea.
The causative agent of gonorrhoea is the gonococcus (Neisseria gonorrhoeae) which is morphologically similar to the meningococcus. Bacterioscopic, bacteriological, and serological techniques are em ployed for the diagnosis of this disease.

Bacterioscopic examination is the main method for diagnosing acute gonorrhoea and blennorrhoea. The material for examination is taken from the urethra in the following manner: wipe the urethral opening with cotton wool moistened with sterile physiological salt solution, press with your finger onto the posterior wall of the urethra in the outward direction (in females the forefinger is inserted into the vagina for this purpose), and express a drop of pus. The secretion from the prostate is obtained by prostatic massage. The secretion of the cervical mucosa is collected with a swab, following intravaginal introduction of Cusco's speculum. In patients with blennorrhoea con junctival secretion is removed with a loop and spread over a glass slide. The preparation is stained with alkaline solution of methylene blue and with the Gram stain (two smears). Upon microscopic examination gonococci appear as bean-shaped Gram-negative diplococci positioned outside or inside the cells (neutrophilic granulocytes) similar to meningococci.

Gram's staining allows differentiation of the gonococci from other bacteria). To ensure a more distinct outline of the gonococci, smears should be fixed by dimethylsulphoxide (dimexide). Pour dimexide on the smear until it is completely dry and then stain it.

Since the examined material may also contain other Gram-negative bacteria resembling the gonococci, both direct and indirect im munofluorescence methods are employed. In the direct immunofluorescence test the smears are treated with fluorescent antibodies against gonococci, in the indirect one, gonococci and the patient's serum are used. Conjugation between the antibody and the antigen be comes evident when a fluorescent serum against human globulins is added.

Bacteriological examination is carried out when the study of smears reveals either no gonococci or only their atypical, altered forms. In view of extreme sensitivity-of the gonococcus to temperature the material tested should not be transported. Moreover, the gonococcus is very sensitive to disinfectants, so it is advisable that 1 to 2 days before culturing the patients should temporarily discontinue the use of disinfectants and antibacterial drugs.

The material is inoculated immediately after its collection onto plates with a protein-containing meat-peptone agar. Ascitic-free media with casein digest, yeast autolysate, and native cattle serum are widely utilized for this purpose. Inclusion into the nutrient medium of ristomycin and polymixin M (10 U/ml) significantly enhances gonococcal growth. Prior to inoculation, the nutrient medium should be heated in an incubator. To facilitate better growth of the gonococci, the inoculated plates are placed into an exsiccator with a CO2 concentration amounting to 10 per cent.

A 24-hour incubation at 37 °C brings about the formation of trans parent, with smooth edges, convex, mucoid colonies of the gonococcus, which resemble drops of dew. Pure culture is isolated and identified. Biochemically, the gonococcus shows weak activity and breaks down only glucose with the formation of acid. To determine oxidase activity, the culture is introduced into yolk medium (to 100 ml of protein-containing meat-peptone agar add 1.5 g of glucose, 6 ml of phenol red solution, and 15 ml of egg yolk). Agglutination with specific serum does not always yield positive results be cause the gonococcus has many serovars and the serum may contain only low titres of the appropriate agglutinins.

Serological diagnosis is resorted to in chronic gonorrhoea when the patient has no discharge, and bacterioscopic and bacteriological examinations are impossible. In such cases the complement-fixation test with the patient's blood serum or indirect immunofluorescence is used. A gonococcal vaccine or a special antigen prepared of killed (by variable methods, with antiformin being the most common one) gonococci is employed as the antigen.

Graphological structure of lesson
	№№


	Main stages of lesson, their function and content
	Educational aims in levels of assimilation of knowledge
	Means of teaching and control
	Materials on  methodological and visible support of classes, control of knowledge of students
.
	Time in min.

	1
	2
	3
	4
	5
	6

	1
	Preparatory (organization of classes, setting of educational goals, monitoring the output level of knowledge and skills of students, their willingness to accept material of this class);
	Creation of conditions for organized, maximally effective running of lesson
Understanding of student’s preparation level for lesson with the aim of correction of material explanation
	Materials for control of preparatory stage of lesson: questions, objectives, tests.
	Questions, objectives, tests.

Graphological structure of lesson
Album for protocols
	30

	2
	Main stage (formation of professional skills, acquirement of microscopy skills, running of laboratory work);
	To familiarize students with methods of laboratory diagnostics of bacterial infections (I level), to give skills of preparation of slides for microscopic method of examination, of isolation and identification of pure culture of microorganism(III level), to estimate the results of microscopic, bacteriological and serological methods of diagnostics of coccal infections (III level). Student have to know rules of taking and transport of tested material to the laboratory; general scheme of microbiological diagnostics of infectious diseases of bacterial aetiology; the general characteristics of suppurative (pyogenic) cocci.
	Tables

Microscopes

Equipment for preparation of slides

Slides for demonstration.

	Tables

Microscopes

Equipment for preparation of slides

Slides for demonstration

Professional algorithms, focusing cards for formation of practical skills and habits, educational tasks
	40

	3
	Final stage (control and correction of levels of professional skills, summing up of lesson, giving of home work with literature references)
	Student have to know morphology-biological properties of staphylococci; diseases caused by pathogenic staphylococci. Pathogenesis, microbiological diagnosis, the principles of therapy and prophylaxsis of it; properties of Streptococcus pyogenes and Streptococcus pneumonia, pathogenesis of the infection, microbiological diagnosis, the principles of therapy and prophylaxsis of it(III level); properties of meningo- and gonococci, their characteristic features, laboratory diagnostics(III level)
	Materials for control of final stage of lesson: questions, objectives, tests.


	Materials for control of final stage of lesson Questions, objectives, tests.


	20


6. Materials for methodological support of lesson.
6.1. Tasks for self-control of basic level of knowledge and skills; tests of different types also with etalons of answers/.
Control questions:
1.General characteristics of suppurative (pyogenic) cocci.

2. Morphological and biological properties of staphylococci. Classification. Criteria of pathogenicity. The diseases of staphylococcal etiology. Pathogenesis, principles of therapy. Laboratory diagnostics of staphylococcal infections.

3. Morphological and biological properties of Streptococcus pyogenes. Classification (according to antigenic structure and haemolytic properties). The diseases of streptococcal etiology, pathogenesis, therapy, prophylaxis. Role of streptococci in etiology of scarlet fever and rheumatism. Laboratory diagnostics of streptococcal infections.

4. Morphological and biological properties of Streptococcus pneumoniae. Classification. Pathogenesis of the disease. Laboratory diagnostics.

5.Prophylaxis of staphylococcal and streptococcal infections.

6. Morphological and biological properties of meningococci. Classification. 

7. Pathogenesis of meningococcal infection. Microbiological diagnostics of epidemic cerebrospinal meningitis, meningococcaemia, nasopharyngitis.

8. Specific prophylaxis of meningococcal infection (chemical vaccine, immunoglobulins).

9. Morphological and biological properties of gonococci.

10. Pathogenesis of gonorrhea. Microbiological diagnostics of acute and chronic gonorrhea andgonococcal conjunctivitis.    
Tests (correct answer is 1st)

	1. Acute disease with the high fever, expressed intoxication and hemorrhagic rash on the skin emerged in the 6-year-old child. The death has occurred from acute adrenal insufficiency. On autopsy morphological changes were presented mainly by severe DIC syndrome and endotoxic shock. Necrotic foci, diapedetic hemorrhages were revealed in skin, fibrinous clots were found in derma vessels. Massive hemorrhages were in adrenal glands. What is most probable diagnosis?

	1) Meningococcemia

	2) Measles

	3) Scarlet fever

	4) Spotted fever

	5) Flu

	2.Bacterioscopy of nasopharyngeal mucus taken from a 2,5-year-old child with nasopharyngitis revealed gram-negative diplococci looking like coffee grains. What organs of the child are most likely to be affected if these microorganisms penetrate the blood?

	1) Brain tunics

	2) Lymph node

	3) Renal glomeruli

	4) Cardiac valves

	5) Urogenital tracts

	3.On special nutrient medium the gentle bluish colonies have grown after inoculation of the pus discharges from urethra. At microscopy of preparations from the colonies gram-negative bean-shaped diplococci are revealed. What disease is caused by these pathogens?

	1) Gonorrhea

	2) Melioidosi

	3) Syphilis

	4) Clamidiosis

	5) Tularemia

	4.Special bacteriology/21.Methods of laboratory diagnostics of bacterial infections. Pathogenic cocci

	Bacteriological examination of purulent discharges from the urethra revealed some gram-negative bean-shaped bacteria located in the leukocytes. They can be identified as the causative agent of the following disease:

	1) Gonorrhea

	2) Trichomoniasis

	3) Syphilis

	4) Chancroid

	5) Venereal lymphogranulomatosis

	5.While studying blood and mucus samples from the nasopharynx, a bacteriologist took certain measures to conserve the pathogens in the material. Bacterioscopic study revealed the presence of gram-negative cocci looking like coffee beans and arranged in pairs or tetrads. Name the pathogen that was isolated by the bacteriologist:

	1) Neisseria meningitidis

	2) Moraxella lacunata

	3) Acinetobacter calcoaceticus

	4) Neisseria gonorrhoeae

	5) Staphilococcus aureus

	6.The pure culture of coccoid microorganisms was isolated from urethral discharge of the patient with smoldering urethritis. The isolated microorganism in short colour series ferments only glucose to acid. Name the genus and species of the isolated microorganism:

	1) Neisseria gonorrhoeae

	2) Streptococcus pyogenes

	3) Enterococcus faecalis

	4) Staphylococcus aureus

	5) Neisseria meningitidis

	7.Gram-negative bean-shaped diplococci are found at microscopy of smears from the patient vaginal discharges. What preliminary diagnosis can be made?

	1) Gonorrhea

	2) Syphilis

	3) Toxoplasmosis

	4) Mycoplasmosis

	5) Clamidiosis

	8.A young woman suddenly developed fever up to 39°C accompanied by a strong headache. Examination revealed marked nuchal rigidity. Spinal puncture was performed. Gram stained smear of cerebrospinal fluid contained many neutrophils and gram-negative diplococci. What bacteria could be the cause of this disease?

	1) Neisseria meningitidis

	2) Streptococcus pneumonia

	3) Pseudomonas aeruginosa

	4) Staphylococcus aureus

	5) Haemophilus influenzae

	9.In winter a 3-year-old child has sharp rise of body temperature up to 40°C. Hemorrhagic rash is observed on the skin and mucosa. Bean-shaped gram-negative microorganisms situated in pairs are detected in the blood. What provisional diagnosis can be made?

	1) Meningococcemia

	2) Gonorrhea

	3) Diphtheria

	4) Influenza

	5) Scarlet fever

	10.Analysis of the cerebrospinal fluid of a child with signs of purulent lesion of brain tunics revealed gram-negative bean-shaped diplococci. What provisional diagnosis can be made based on the analysis results?

	1) Meningitis

	2) Gonorrhea

	3) Cholera

	4) Plague

	5) Anthrax


6.2. Information, which is necessary for formation of habits and skills could be found in the literature: / main literature references with pages/:

- main (basic)
2. Gaidash L.S., Flegontoya V,V.  Microbiology, virology and immunology. – Lugansk-2004 vol. 1 – 3.

3. Methodical recommendations for students to  practical classes  and SIW, texts and lectures presentations , MCQ in the electronic library of ONMedU
- additional
1. Warren levinson Medical Microbiology and Immunology Internetoinal edition. Examination and Board Review, Eighth Edition. 2004.
2. Anantharyan R. Jayaram Paniker C. K. Textbook of Microbiology. 9 Edition.- Orient Longman,2012.

3. Arora, D.R. Textbook of Microbiology.-CRS publishers and Distributors, 2001

4. Atlas, Ronald M. Principles of Microbiology.- Mosby-Year Book,Inc, 1995

5. Barrett, James T. Texbook of Immunology. Fifth Edition. - The C.V. Mosby Company, 1988

6. Chan E.C.S., Pelczar Michael J., Krieg Noel R. Microbiology. Concepts and Applications.- McGraw-Hill, Inc.,1993

7. Chakraborty P. A Textbook of Microbiology.- New central book agency(P) LTD., Third edition, 2013
8. Choppa H.L. Prof. Textbook of Medical Microbiology,1995

9. Greenwood David, Slack Richard Peutherer John, Mike Barer. Medical Microbiology.-Churchill Livingstone, Seventeenth edition, 2007

10. Gupte, Satish M.D. The Short Textbook of Medical Microbiology. Fifth Edition.- Jaypee Brothers, Medical Publishers, New Delhi (India),1993

11. Hentges, David J. Microbiology and Immunology. Second Edition.-Little, Brown and Company,1986

12. Jawetz, Melnick and Adelberg’s Medical Microbiology. 23st Edition/ Edited by Brooks G.F., Butel J.S., Morse S.A.-Librairie du Liban, Lebanon, Appleton and Lange, California, 2004
13. Kabajashi George S., Murray Patrick R., Pfaller Michael A., Rosenthal Ken S. Medical Microbiology.- Mosby,1998

14. Krivoshein Yu., Pyatkin K. Microbiology. Second Printing.- Mir Publishers, Moscow, 1987

15. Mackie and McCartney. Practical Medical Microbiology/ Edited by Collee J.G., Dugiud J.P., Fraser A.G., Marmion B.P.- Churchill Livingstone, Longman Group UK Limited, 1989

16. Mackie and McCartney. Practical Medical Microbiology. 14th Edition/ Edited by Colle J.G., Fraser A.G., Marmion B.P., Sinmons A.- New York, Edinburgh, London, Madrid, Melbourne, Tokyo, 1996

17. Medoff G., Schaechter M., Schlessinger D. Mechanisms Of Microbial Disease.- Williams and Wilkins, 1989

18. Medical Microbiology. Edited by Greenwood D., Slack R.C.B., Peutherer J.T. 1995

19. Nester E.W., Roberts C.E., Nester M.T. Microbiology: A Human Perspective.-Wm.C.Brown Publishers, 1995

20. Topley and Wilson’s Principles of Bacteriology, Virology and Immunity,8th Edition/Vol.3/ Edited by Parker T.M., Collier L.H.- B.C. Decker Inc. Philadelphia, Hamilton.

21. Topley and Wilson’s Principles of Bacteriology, Virulogy and Immunity, 8th Edtion/Vol.4/ Edited by Parker T.M, Collier L.H.- B.C. Decker Inc. Philadelphia, Hamilton

22. Talaro A., Talaro K. Foundations in Microbiology.- Wm.C. Brown Publishers,1996

23. Roitt I. Essential Immunology.-Blackwell Science,1994

24. Ron Yacov, Sigal Leonard H. Immunology and Inflammation.-McGraw-Hill Inc.,1994
25. Richard A.Harvey, Pamela C. Champe, Bruce D. Fisher. Microbiology, Lippincott’s Illustrated Reviews: 2nd edition, 2007.

26. Richard A.Harvey, Cynthia Nau Cornelissen, Bruce D. Fisher. Microbiology, Lippincott’s Illustrated Reviews: 3nd edition, 2013.

27. Virella G. Microbiology and Infectious Diseases.- Mass Publishing Co. Egypt, Williams and Wilkins,1997

28. Dorland’s Illustrated Medical Dictionary.-W.B. Saunders Company,1988

29. New Webster’s Dictionary and thesaurus of the English Language.- Lexicon Publications, IWC. Danbury, CT, 1993.
	6.3.Focusing card for self-preparation on the base of literature 

№№
	Main tasks
	Recommendations
	Answers of students

	1
	2
	3
	4

	1
	In the study of a purulent, pre-cremated from a wound, the form of a flax culture of pathogenic staphylococcus and hemolytic streptococcus How to justify the rational therapy of the disease?
	
	According the results of antibioticogramm.

	2
	
It is known that the mucous membranes, including the genital mucous membranes, secrete IgA onto the surface. Thanks to which mechanism is gonococcus able to overcome this barrier?
	
	Due to IgA – protease secration by this pathogen.


 7. Materials for self-control of quality of preparation.

А. Questions for self-control
1) General characteristics of pyogenic cocci. Principles of microbiological diagnosis of pyogenic processes of coccal etiology. Common, elective  and differential-diagnostic nutrient media which are used for this purpose. 
2) Staphylococci, biological properties, classification. Factors of pathogenicity. Pathogenesis of staphylococcal diseases,  role of staphylococci in etiology of hospital infections. Preparations for specific preventive maintenance and therapy. Microbiological diagnosis.

3) Streptococci, biological properties, classification. Streptococcus pyogenes. Pathogenesis of diseases, laboratory diagnosis. Streptococcus pneumoniae, biological properties, pathogenicity for human beings and animals. Microbiological diagnosis of pneumococcal diseases.

4) Meningococci, biological properties, classification. Pathogenesis and microbiological diagnosis of meningococcal diseases and bacterial carriers.

5) Gonococci, biological properties. Pathogenesis and microbiological diagnosis of diseases. Preventive maintenance and therapy of gonorrhea and gonorrheal conjunctivitis.

B. Tests for self-control with etalons of answers (the coorect option is 1st).
	The inspection of children and the staff is carried out with the purpose of revealing a meningococcal carriage in the kindergarten. Pick up the method of microbiological research:

	1) Bacteriological

	2) Allergic

	3) Bacterioscopic

	4) Biological

	5) Serological

	Feces of the child sick with enteritis are emulsified in physiological solution and a drop of emulsion is inoculated on elective medium: 10% milk salt, or vitelline salt agar. What microorganisms do we suppose to isolate?

	1) Staphylococcus

	2) Enterococcus

	3) Streptococcus

	4) Colibacillus

	5) Klebsiella

	The fever and sore throat appeared in 8-year-old boy. At the 2nd day from the beginning of disease red rashes in the form of the small, tightly located spots of poppy grain size are found. They cover all body, except the nasolabial triangle. At examination of the oral cavity there is bright reddening in throat, tonsills are enlarged, tongue is crimson-red. What is most probable diagnosis?

	1) Scarlet fever

	2) Streptococcal quinsy

	3) Pharyngeal diphtheria

	4) Adenoviral infection

	5) Measles

	A 9-year-old boy has acute onset of disease: sore throat, body temperature rises up to 39,5°C; on the second day diffuse skin rash was detected all over his skin except for nasolabial triangle. On examination of oral cavity: crimson tongue, "flaming pharynx", necrotic tonsillitis. What diagnosis is the most likely?

	1) Scarlet fever

	2) Meningococcemia

	3) Diphtheria

	4) Influenza

	5) Measles

	The child was admitted to the hospital with diagnosis of staphylococcal sepsis. What medium should be used for inoculation of the patient's blood in order to isolate the pathogen?

	1) Sugar-peptone broth

	2) Bile salt agar

	3) Ploskirev's medium

	4) Meat-peptone agar

	5) Buchin's medium

	Before the work practice in children's department of hospital students were examined for S.aureus carriage. For isolation of the pure culture of this pathogen the elective medium was used. Which of the listed media was used?

	1) Vitelline-salt agar

	2) Wilson-Bler's medium

	3) Blood telluric agar

	4) Meat-peptone agar

	5) Endo's medium

	A 40-year-old woman was diagnosed with glomerulonephritis based on her clinical symptoms and the results of urine analysis. Anamnesis states chronic tonsillitis. What microorganisms are the most likely cause for her kidney damage?

	1) Streptococci

	2) Staphylococci

	3) Meningococci

	4) Mycoplasma

	5) Escherichia

	A child is 10 years old. The following presentations have developed: sharp pain during swallowing, swollen neck, body temperature rise up to 39,0°C, bright red finely papular rash all over the body. Pharynx and tonsils are sharply hyperemic ("flaming pharynx"), "crimson tongue". On the tonsils surface there are isolated greyish necrosis focuses. What disease it might be?

	1) Scarlet fever

	2) Measles

	3) Influenza

	4) Meningococcal nasopharyngitis

	5) Diphtheria

	Analysis of sputum taken from a patient with suspected pneumonia revealed slightly elongated gram-positive diplococci with pointed opposite ends. What microorganisms were revealed in the sputum?

	1) Streptococcus pneumonia

	2) Neisseria gonorrhoeae

	3) Neisseria meningitidis

	4) Staphylococcus aureus

	5) Klebsiella pneumoniae

	During examination of a patient a dentist revealed a lot of "white spots zones of enamel demineralization. What microorganisms take part in the development of this process?

	1) Streptococcus mutans

	2) Staphylococcus epidermidis

	3) Veilonella parvula

	4) Streptococcus salivarius

	5) Streptococcus pyogenes

	Microscopy of a dental plaque revealed a large number of cocci arranged in pairs and strings, as well as Gram-positive bacilli which were likely to be the cause of cariogenesis. What microorganism associations are involved in the development of dental caries?

	1) S.mutans streptococci and lactobacilli

	2) S.aureus and lactobacilli

	3) S.salyvarius streptococci and enterococci

	4) S.mutans streptococci and corynebacteria

	5) S.salyvarius streptococci and lactobacilli

	On autopsy of the child the necrotic purulent quinsy, neck phlegmon, purulent otitis, purulent meningitis were found. These changes are most characteristic for:

	1) Septic scarlet fever

	2) Pharyngeal diphtheria

	3) Meningococcal infection

	4) Toxic scarlet fever

	5) Otogenic sepsis

	In kindergarten in several hours after the eating of curd cheese almost all children suddenly developed symptoms of gastroenteritis.  Staphylococcus aureus was isolated after bacteriological examination of emetic masses and the rests of curd cheese. How should examination be continued for determination of the source of infection?

	1) To carry out the phage typing of isolated strains

	2) To determine the ability of strains to toxin production

	3) To do examination of the equipment of catering department

	4) To reveal presence of the antibodies in sick children

	5) -

	The patient of 53 years old has multiple caries of teeth. What from the listed can be the cause of this disease?

	1) Group A Streptococci

	2) Hyposalivation

	3) Hypersalivation

	4) Feeding by mainly carbohydrate food

	5) Mechanical irritation by dentures

	During inspection of dental tools for sterility in one case gram-positive cocci were detected. They were situated in clusters and yielded positive plasma coagulation reaction; the cocci were fermenting mannitol in anaerobic conditions and exhibiting lecithinase activity. What microorganism was detected?

	1) Staph. аureus

	2) St. еpidermidis

	3) St. saprophiticus

	4) Str. pyogenes

	5) Corinebacterium xerosis

	Microbiological purity of tableted drugs has been tested at a factory. Samples cultivation in mannitol salt agar resulted in growth of golden-yellow colonies, microscopic examination of colonies detected gram-positive globular bacteria positioned in clusters; microorganisms had plasma coagulation properties. What pure bacterial culture was obtained?

	1) Staphylococcus aureus

	2) Enterobacteriaceae

	3) Staphylococcus epidermidis

	4) Staphylococcus saprophyticus

	5) Pseudomonas aeruginosa

	The doctor has suspected a scarlatina at 2-years-old child with catarrhal phenomena and the eruption on a skin. The small amount of serum against eiythrogene toxin of a streptococcus has been inserted intracutaneously to the child, on the place of the injection the eruption has disappeared. What do the results of reaction mean?

	1) The clinical diagnosis has proved to be true

	2) Disease was caused by not hemolytic streptococcus

	3) The immune system of the child is very weakened

	4) All dose of serum can be entered intravenously

	5) A hypersensibility to erythrogene toxin is at the child

	The culture of S. aureus was isolated during bacteriological research of the samples of sour cream. How to prove the etiological value of isolated culture of S. aureus as the reason of food poisoning which has arisen among group of consumers of sour cream?

	1) Revealing of the enterotoxin

	2) Definition of plasmocoagulation activity

	3) Definition of the hemotoxin

	4) Definition of lecithinaze activity

	5) Definition of saccharolytic properties

	The children fell sick of the disease described by the acute beginning, a nausea, a vomiting, diarrhea after the use for food the cottage cheese at the kindergarten. During microscopy of the smears, prepared from cottage cheese and vomits the Gram-positive microorganisms locating in the smears as clumps, reminding grapes bunches are found out. What will be your subsequent actions for determination of an etiology of this outbreak of an alimentary intoxication?

	1) To carry out additionaly a bacteriological method of research

	2) To make the conclusion that the reason of diseases became a staphylococcus.

	3) In addition to put an allergy test.

	4) In addition to determine antibodies in the blood serum.

	5) In addition to determine phagotype of staphylococcus.

	The material for bacteriological research is selected in the casualty department of the hospital. With what purpose is necessary to take a material from the patient with purulent defeat of deep tissues of the lower extremity?

	1) For establishment of the etiology of purulent process and definition of sensitivity to antibiotics

	2) For confirmation of anaerobic gangrene

	3) For revealing of the agents toxicity

	4) For revealing the agent to warn intrahospital infection

	5) For revealing a pathogenic staphylococcus and definition antibiogram

	At 7 years-old child with repeated streptococcal angina, doctor suspected development of rheumatic disease and prescribed serological examination. Presence of antibodies to which of streptococcal antigens will most authentically confirm the prospective diagnosis?

	1) O-streptolysin

	2) Erytrogenic toxin

	3) C-carbohyarate

	4) M-protein

	5) Capsule polysaccharide



8.Materials for auditorial self-preparation:

8.1. List of educational practical tasks, which are necessary to do during practical (laboratory) work:

1. To study the schemes of isolation of pure cultures of Staphylococcus and Streptococcus.

2. To study demonstration preparations of coccal morphology, to sketch them.

3. Determine the lecithinase activity of staphylococcus of different species on the egg-yolk salt agar.

4. Take into account the results of the determination of antistreptolysin activity and write a conclusion.

5. To study demonstration preparations (vaccines, toxoids, phages, antibiotics) for therapeutic, prophylactic and diagnostic purposes.

6. To study the schemes of microbiological diagnostics of meningococcal and gonococcal infections.

9. Instructions for acquirement of professional habits and skills:

9.1. Methodology of running of work, steps of running.

	Questions for preparation
	Task for practical  work
	Contents of protocol

	1.Place and significance of  microbiological diagnosis in  complex diagnosis of infectious diseases. Principles of microbiological diagnosis: direct or indirect determination of causative agent in the organism.

2. Material for testing, selection, principles of sampling, transportation, labeling of assignment into laboratory.

3. Methods of microbiological diagnosis. Characteristics of methods according to type of diagnosis and time of final diagnosis.

4. General characteristics of suppurative (pyogenic) cocci.

5. Morphological and biological properties of staphylococci. Classification. Criteria of pathogenicity. The diseases of staphylococcal etiology. Pathogenesis, principles of therapy. Laboratory diagnosis of staphylococcal infections.

6. Morphological and biological properties of Streptococcus pyogene and Streptococcus pneumoniae.s. Classification (according to antigenic structure and haemolytic properties). Classification. Pathogenesis of the disease. Laboratory diagnosis.

7. Prophylaxis of staphylococcal and streptococcal infections.

8. Morphological and biological properties of Meningococci and Gonococci. Classification. 

9. Pathogenesis of meningococcal and gonococcal infection. Microbiological diagnosis of epidemic cerebrospinal meningitis, meningococcaemia, nasopharyngitis Pathogenesis of gonorrhea. Microbiological diagnosis of acute and chronic gonorrhea andgonococcal conjunctivitis.

10. Specific prophylaxis of meningococcal infection (chemical vaccine, immunoglobulins).


	1. Study the schemes of isolation of pure culture of staphylococci and streptococci.

2. Examine the demonstrated preparations of different morphology of cocci, draw.

3. Evaluate the results of determination of antistreptolysin O and draw a conclusion.

5. Examine the demonstrated therapeutic, prophylactic and diagnostic preparations (vaccines, toxoids, bacteriophages, antibiotics).

6. Study the scheme of microbiological diagnosis of meningococcal and gonococcal infection.

7. Stain prepared smear of urethral pus by Loeffler, microscope, draw.

8. Stain prepared smear by Gram, microscope, draw.

9. Evaluate the results of Complement fixation test for serodiagnosis of chronic gonorrhea.


	1. Figure. Staphylococcus aureus. Stained by Gram.

2. Figure. Streptococcus pyogenes. Stained by Gram.

3. Figure. Streptococcus pneumoniae. Stained by Gram.

4. Evaluate the results of Complement fixation test for serodiagnosis of chronic gonorrhea.

5. Figure Gonococcus

6. Figure Meningococcus




Materials of methodical maintenance of the main stage of employment:










           Staphylococcus

     Streptococcus
        
Pneumococcus

Staphylococcus aureus        Streptococcus pyogenes         Streptococcus pneumoniae

                  Gram stain                                  Gram stain                                     Gram stain

CONCLUSION:  1. Titre of  antistreptolysins O is........... units.                            

                              2. The staphylococcus is  lecithinase positive  

                                                                       lecithinase negative                                                                                                     

                                                                 (cross out unnecessary) 

Complement  Fixation Test for serodiagnosis of chronic gonorrhea
	№ of test tube
	1
	2
	3
	4
	5
	6

	Dilution of serum
	1 : 10 
	1 : 20
	1 : 40
	1 : 80
	Control 

serum 
	Control 

antigen  

	Registration of 

haemolysis
	
	
	
	
	
	

	Evaluation of CFT
	
	
	
	
	
	


(++++), (+++), (++) - haemolysis reaction or CFT positive, (-) - reaction negative.

CONCLUSION: antibodies against gonococci in the tested serum are found in the titre .................

Reaction is positive, negative (cross out  unnecessary).


            Neisseria gonorrheae  (gonococcus)                  Neisseria meningitidis   (meningococcus)                                                                             
          Smear of urethral pus. Stained by Loeffler        Smear of cerebrospinal fluid sediment Gram stain

10. Materials for self-control

10.1 Tests (*the first option is correct)
	1.Acute disease with the high fever, expressed intoxication and hemorrhagic rash on the skin emerged in the 6-year-old child. The death has occurred from acute adrenal insufficiency. On autopsy morphological changes were presented mainly by severe DIC syndrome and endotoxic shock. Necrotic foci, diapedetic hemorrhages were revealed in skin, fibrinous clots were found in derma vessels. Massive hemorrhages were in adrenal glands. What is most probable diagnosis?

	*Meningococcemia

	Measles

	Scarlet fever

	Spotted fever

	Flu

	2.Bacterioscopy of nasopharyngeal mucus taken from a 2,5-year-old child with nasopharyngitis revealed gram-negative diplococci looking like coffee grains. What organs of the child are most likely to be affected if these microorganisms penetrate the blood?

	*Brain tunics

	Lymph node

	Renal glomeruli

	Cardiac valves

	Urogenital tracts

	3.On special nutrient medium the gentle bluish colonies have grown after inoculation of the pus discharges from urethra. At microscopy of preparations from the colonies gram-negative bean-shaped diplococci are revealed. What disease is caused by these pathogens?

	*Gonorrhea

	Melioidosi

	Syphilis

	Clamidiosis

	Tularemia

	

	4.Bacteriological examination of purulent discharges from the urethra revealed some gram-negative bean-shaped bacteria located in the leukocytes. They can be identified as the causative agent of the following disease:

	*Gonorrhea

	Trichomoniasis

	Syphilis

	Chancroid

	Venereal lymphogranulomatosis

	5.While studying blood and mucus samples from the nasopharynx, a bacteriologist took certain measures to conserve the pathogens in the material. Bacterioscopic study revealed the presence of gram-negative cocci looking like coffee beans and arranged in pairs or tetrads. Name the pathogen that was isolated by the bacteriologist:

	*Neisseria meningitidis

	Moraxella lacunata

	Acinetobacter calcoaceticus

	Neisseria gonorrhoeae

	Staphilococcus aureus

	6.The pure culture of coccoid microorganisms was isolated from urethral discharge of the patient with smoldering urethritis. The isolated microorganism in short colour series ferments only glucose to acid. Name the genus and species of the isolated microorganism:

	*Neisseria gonorrhoeae

	Streptococcus pyogenes

	Enterococcus faecalis

	Staphylococcus aureus

	Neisseria meningitidis

	7.Gram-negative bean-shaped diplococci are found at microscopy of smears from the patient vaginal discharges. What preliminary diagnosis can be made?

	*Gonorrhea

	Syphilis

	Toxoplasmosis

	Mycoplasmosis

	Clamidiosis

	8.A young woman suddenly developed fever up to 39°C accompanied by a strong headache. Examination revealed marked nuchal rigidity. Spinal puncture was performed. Gram stained smear of cerebrospinal fluid contained many neutrophils and gram-negative diplococci. What bacteria could be the cause of this disease?

	*Neisseria meningitidis

	Streptococcus pneumonia

	Pseudomonas aeruginosa

	Staphylococcus aureus

	Haemophilus influenzae

	9.In winter a 3-year-old child has sharp rise of body temperature up to 40°C. Hemorrhagic rash is observed on the skin and mucosa. Bean-shaped gram-negative microorganisms situated in pairs are detected in the blood. What provisional diagnosis can be made?

	*Meningococcemia

	Gonorrhea

	Diphtheria

	Influenza

	Scarlet fever

	10.Analysis of the cerebrospinal fluid of a child with signs of purulent lesion of brain tunics revealed gram-negative bean-shaped diplococci. What provisional diagnosis can be made based on the analysis results?

	*Meningitis

	Gonorrhea

	Cholera

	Plague

	Anthrax


11.Topic of next lesson №22 “Cloctridia of wound anaerobic infection. Tetanus. Botulism”

12.Tasks for research work of students on theme of next lesson. 
Report topics:” Preparations for specific therapy and prophylaxis of tetanus and botulism” 
Methodical recommendation was done (compiled) by _______________/П.,І.,Б./






                                    
/signature/

