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1.Theme of the practical class: «Cloctridia of wound anaerobic infection. Tetanus. Botulism.»- 2 hours.
2. Relevance and background of the theme. Pathogenic anaerobes have a high pathogenetic ability to cause inflammatory processes. They affect the muscular system, nervous system, various organs, and cause damage to the microvasculature. Tetanus is a very common and dangerous, fatal disease. Analysis of the current state of the problem shows an increase in diseases caused by pathogenic anaerobes, which can be explained by the extremely wide distribution of these microorganisms in nature, traumatism among the population with contamination of wounds with earth.
Cl. botulinum has a general pathogenetic ability to cause processes with selective damage to the nervous tissue.

They cause typical food toxicoinfection. Analysis of the current state of the problem shows the diseases that are caused by Cl. botulinum occur, which can be explained by the wide spread of these microorganisms in nature and the violation of sanitary safety rules in food preparation.

3. Aim of the class: To study the microbiological diagnosis of anaerobic infection: gaseous anaerobic infection, tetanus, botulism. 
3.1 A student should know:

· The general characteristics of pathogenic clostridia.

· Morfology-biological properties of the causativ agents of the gas anaerobic infection. Aetiology of a gaseous anaerobic infection as a polymicrobic disease. The characteristics of obligate causative agents and microbes-associants.

· Pathogenesis of a gaseous anaerobic infection. The theory of S.M.Мinervin about the potentiating action of toxins, microbiological diagnosis, principles of therapy and prophylaxis of a gaseous anaerobic infection.

· Morfology-biological properties of the causative agent of tetanus. 

· Pathogenesis of tetanus as a toxico-infectious disease. Properties of the toxin. Principles of aetiotropic and pathogenic therapy of tetanus. Specific prophylaxis of tetanus.

· Меthods of laboratory diagnosis of tetanus.

3.2 A student should have the skills:

- To carry out a microscopic and bacteriological examination for diagnosis of gaseous anaerobic infection, to calculate and estimate the results.

 3.3 A student should have the habits:

 - To prepare and to stain the smears according to Gram;

- To fill the blanks of the tested material assignments in for the microbiological examination.
	4. Materials for pre-auditorial preparation  (interdisciplinary integration).
№№ 
	 Discipline
	To know
	 Be able to do:

	1
	2
	 3
	 4

	 І.
	Previous disciplines

1. Medical biology

2. Histology, cytology, embryology

 
	Different types of microscopy

Normal tissue structure

Leukocyte formula, biochemical parameters

 
	Prepare, stain and examine microscopically preparations of various tissues 

	 ІІ.
	 Subsequent disciplines

1. Infectious diseases

2. Internal medicine

3. Hygiene

4. Epidemiology

 
	Significance, distribution, treatment and prognosis of diseases that are caused by pathogenic anaerobes


	To assess the importance of timely diagnosis of diseases caused by pathogenic anaerobes for the course and prognosis, as well as for treatment.



	 ІІІ.
	Intra-subject integration

1.Main forms of bacteria

2.Bacterial research methods
3.Serological tests

	Timely, accurate and cost-effective methods of diagnosing bacterial diseases that are caused by pathogenic anaerobes, the principles of their treatment and prevention, including specific
	- to carry out taking of the mother-al for microbiological studies

- choose the method and direction of microbiological research depending on the localization of the pathogen in the body and the pathogenetic characteristics of the diseas


5. Material 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 reparation - see below. Contents of study material in accordance to oriententative chart:
The methods of microbiological diagnosis of wound

anaerobic infection
The material to be studied is damaged and necrotic tissues taken at the borderline between pathologically-altered and healthy tissues, exudate, pus, secretions from wounds, and blood. Post-mortem material examined includes secretions from wounds, pieces of altered muscles, blood from the heart, and pieces of the spleen and liver. In food poisoning vomits, waters of stomach lavage, faeces, blood, and food remains are examined.

Bacteriological and biological examination. The material is stained by the Gram technique, examined microscopically, paying attention to the presence of gross Gram-positive spore rods or individual spores, and then introduced into casein or meat liquid (Kitt-Tarozzi medium)and solid media (blood agar, Wilson-Blair medium).

The inoculated cultures are cultivated in an anaerobic jar, while columns with medium are placed into a 37 °C incubator.

Make preparations from the inoculated cultures, stain them by Gram's method, note the nature of the growth on liquid nutrient media, and subculture the material onto solid media.

Filtrates of the cultures or centrifugates are examined for the presence of toxin in experiments on mice or guinea pigs and utilised for conducting the neutralization reaction with diagnostic sera of Cl. perfringens, Cl. septicum, Cl. sordellii, 
Cl. oedematiens of A and B types.

The nature of growth on solid nutrient media is determined on the third day. Using a needle, pick up colonies and inoculate, with the help of column technique, into a semi-solid agar containing 0.5 per cent of glucose. Assay the morphology of the bacteria isolated, their motility, capacity to ferment carbohydrates, change the colour of litmus milk, liquefy gelatine, and coagulated serum or yolk. For this purpose emulsify the colony on a glass slide in a drop of acridine orange, cover it with a cover slip, and examine under the immersion objective of a luminescent microscope. Detection of only green rods is indicative of toxigenic species.

The presence of red rods or those of a green colour with red fragments points to weak or no toxigenicity of bacteria.

For rapid diagnosis the material tested is centrifuged and the pellet is used to make the in vitro neutralization test with specific antitoxic sera.

Other rapid methods of the diagnosis include demonstration of lecithinase in filtrates and its neutralization with type-specific sera.
The methods of microbiological diagnosis of tetanus. 

The clinical picture tetanus is so typical that, as a rule, the bacteriological examination for diagnosis is unnecessary. To detect the causative agent, surgical dressings and various preparations intended for parenteral administration are usually checked.

In cases of an obscure course of the disease examine pus, blood, pieces of tissue cut from the wound, as well as postmortem specimens of organs, tissues, and blood. From tissues and thick pus prepare suspensions in isotonic sodium chloride solution. Cotton wool and gauze are cut with scissors and placed into nutrient media.

Bacterioscopic examination. Detection of thin long Gram-positive rods with round terminal spores in smears from the material obtained from the patient or corpse suggests the presence of Cl. tetani. Yet, one cannot derive the conclusion as to the presence of Clostridia of tetani on the basis of bacterioscopic findings alone since the material tested may contain other morphologically similar microorganisms, e.g., Cl. tetanomorphum, Cl. paratetanomorphum, etc.

Bacteriological and biological examination. The material to be examined is streaked on the Kitt-Tarozzi enrichment medium and placed in the incubator for 3-4 days after which it is subcultured to solid media to obtain separate colonies. Following incubation in a microanaerostatic jar, Cl. tetani colonies on a blood sugar agar appear as small spiders or dew-drops, whereas in the column of sugar agar they resemble balls of wool or cotton.

The isolated pure culture is identified and examined for toxigenicity. Cl. tetani form a toxin on the 4th-5th day of cultivation. The culture formed on the Kitt-Tarozzi medium is centrifuged and 0.3-0.4 ml of the supernatant is injected intramuscularly (at the root of the tail) to two white mice. Two control mice receive the same amount of the tested liquid which is mixed with an antitoxic antitetanus serum, following the incubation for 1 h at 37 °C. The mice are observed for 4-5 days. In 2-4 days infected animals present signs of tetanus (rigidity of the tail and muscles at the site of the toxin administration) and soon die, while the control mice survive unaffected.

If white mice are injected the material tested (tog ether with the inoculated culture), they present the same clinical picture of tetanus that is seen after administration of the toxin.
The methods of microbiological diagnosis of botulism. 
To carry out the examination, one usually collects at least 10- 12 ml of blood, which is supplemented with sodium citrate in a 3:1 ratio, 100-200 ml of vomited matter, lavage waters of the stomach, faeces, and urine, as well as 200-300 g of remains of the food- stuns that are suspected to be the cause of the disease. All materials should be taken prior to the administration of a therapeutic serum. At necropsy blood, pieces of the internal organs, lymph nodes, contents of the stomach and intestines, brain, and spinal cord are examined.
Examination has a double purpose: detection in the material tested of the botulin toxin and isolation from the material of the causative agent.

Demonstration of the botulin toxin and identification of its type with the help of the neutralization reaction are very important with regard to the prescription of a specific therapy.

Preparation of material. Lavage waters of the stomach (25-30 ml) containing food lumps are ground in a sterile mortar; two-thirds of the sample are kept at room temperature for 1 h for extracting and then filtered through a cotton-gauze filter or centrifuged at 3000 x g for 15-20 min.

Citrate blood or serum obtained from the patient should not be diluted before the examination, it is administered to mice only in the form of intraperitoneal injection.

Patients' faeces (20-25 g) are ground in a sterile mortar with a double volume of isotonic sodium chloride solution and kept at room temperature for 1-1.5 hrs, and then filtered through a water-gauze filter. Extracts from postmortem material are prepared in a similar manner. Procedure of the test. To perform the neutralization test, use dry diagnostic antitoxic sera of A, B, C, and E types, which are diluted with isotonic sodium chloride solution to 100-200 IU/ml, which ensures neutralization of the homologous toxin in the specimen tested.

The neutralization reaction is carried out with either a mixture of sera (a preliminary reaction) or with monovalent sera (for detection of a specific type of toxin)

The prepared material to be studied (in the form of a nitrate or pellet) or blood is dispensed in 1-ml volumes into five test tubes, into each of the first four tubes 1 ml of anti-botulinal serum of types A, B, C, and E is added respectively, into the last one, 1 ml of the normal serum is introduced. The tubes are incubated for 30 min after which 1-ml amounts of the mixture from each test tube are introduced to five pairs of white mice weighing 16-18 g (blood is injected intraperitoneally; other biomaterials, subcutaneously). The animals are observed for four days.

If the material studied contains the botulinal toxin, only one pair of mice survives due to the neutralization of the toxin by the antitoxic serum of the corresponding type (a positive reaction). If all mice die, the neutralization test should be repeated after diluting the biomaterial by 5-, 10-, 20- and even 100- fold. If the material tested contains the botulinal toxin, mice develop paresis of the limbs. Autopsy findings include hyperaemia of the internal organs, pneumonic foci in the lungs, overfilling of the stomach, bladder, and gallbladder.

The laboratory conclusion about the presence in the material examined of the botulinal toxin should refer to its particular type.

Bacteriological examination. Prior to inoculation, the material to be tested is ground in a porcelain mortar. Some 10-12 ml of the material are introduced into the Kitt-Tarozzi medium, casein-acid, or casein-mycotic medium. One specimen is inoculated into four vials, two of which are heated: one at 60 °C for 15 min (for the selection of E type Cl. botulinum), the other at 80 °C for 20 min. Enrichment for cultures of Clostridia of types E and F occurs in a 28 °C incubator. To grow Clostridia of types A, B, and G, the cultures are cultivated at 35 °C for 48 hrs.

To activate toxin E from the protoxin, add trypsin to the nutrient medium to achieve the final concentration (0.1 per cent). The remains of samples of the material studied are stored in a refrigerator till the end of the analysis.

After 24-48 hrs of incubation, the enrichment medium becomes turbid and gas formation is observed. From the medium presenting growth prepare smears and stain them by the Gram technique. Upon detection of typical Clostridia with spores subculture them to solid nutrient media for obtaining separate colonies. Isolation of a pure culture presents some difficulty as Cl. botulinum often form associations with some aerobic bacteria. Sometimes, only multiple passages make it possible to obtain a pure culture. On a sugar blood agar Cl. botulinum form irregularly-shaped colonies with a smooth or rough surface surrounded by a zone of haemolysis. Deep in the sugar agar column these colonies appear as fluffs or lentils.

To identify the obtained pure culture, it is inoculated into Hiss's media. Cl. botulinum displays proteolytic properties: it liquifies gelatin and serum and splits yolk and pieces of meat. Most strains ferment glucose, mannitol, maltose, and other carbohydrates with acid and gas formation. Antigenic attributes are studied with the help of the agglutination test, using type specific sera. Simultaneously with the investigation of the fermentative properties the botulinal toxin is demonstrated in the filtrate of a broth culture, and its type is identified.

Detection of the botulinic toxin with the help of the phagocytic parameter. The botulinal toxin inhibits the phagocytic activity of leucocytes, whereas specific sera eliminate this action by neutralizing the toxin. The employment of this method is particularly advisable for detecting the toxin in blood.

The rapid method of detecting the botulinal toxin in drinking water is based on the adsorption of toxin from water with the help of talcum powder and the subsequent administration to mice of the talc suspension obtained.

Epidemiological data and characteristic clinical manifestations (the paralytic syndrome) play an important role in the diagnosis of botulism. Negative results of laboratory studies do not exclude the presence of botulism.
	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 subject and tasks of microbiology, virology and immunology, equipment of microbiological laboratory (I level), to give skills of preparation of slides and microscopic method of examination (III level) Acquire technique of microscopy with immersion objective, know types of microscopes,  technique of preparation of slides from bacterial culture on solid nutrient media, staining by simple dyes for creation of base for studying of subject and formation of habits, necessary for studying of next medical disciplines and future practical work
 (III level).
	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 place and importance of course of medical microbiology, virology and immunology in the system of professional teaching of future doctor (II level);

Student have to acquire technique of microscopy with immersion system, preparing of slide, staining of slide by simple methods (II level);
	Materials for control of final stage of lesson: questions, objectives, tests.
	Materials for control of final stage of lessonQuestions, objectives, tests.


	20


6. Materials for methodological support of lesson.
6.1. Tasks for self-control of basic level of knowledge and skills–objectives of  II level; tests of different types also with etalons of answers.
Questions

1. General characteristics of anaerobic infections causative agents

2. Clostridium tetani, properties, toxin production. 
3. Pathogenesis of tetanus. Specific preventive maintenance and therapy, their theoretical base and estimation.

4. Clostridium botulinum. Biological properties, classification, toxin production. Pathogenesis of botulism as toxicoinfection. 
5. Specific therapy and preventive maintenance. Microbiological diagnosis. Accelerated method of botulism diagnosis on S.M.Minervin.

6. Clostridia of wound anaerobic infection, biological properties. Pathogenesis of diseases. Role of potential action of toxins. Methods of specific preventive maintenance and therapy. Microbiological diagnosis.

Tests (*correct answer is 1st)

	After eating of the canned meat of house preparation, the patient developed following symptoms: vision disorder, difficulty of swallowing. Pathogen of what disease could cause these symptoms?

	*Botulism

	Dysentery

	Salmonellosis

	Escherichiosis

	Cholera

	A pharmaceutical enterprise produces a tetanus-specific preventive drug. Which drug of those listed below is it?

	*Anatoxin

	Recombinant vaccine

	Live vaccine

	Dead vaccine

	Immunoglobulin

	A drug solution sterilized by means of boiling was tested for sterility. Inoculation on Kitt-Tarozzi medium revealed clostridia. Clostridia survived the boiling because they are:

	*Spore-formers

	Thermophilic

	Anaerobic

	Prototrophic

	Acid-fast

	On microscopic examination of leftovers of the canned meat eaten by a patient with severe food toxicoinfection the following was detected: gram-positive bacilli with subterminal staining defect and configuration alteration of bacilli generally resembling a tennis racket. What agent was detected?

	*C. botulinum

	P. vulgaris

	E. coli

	S. aureus

	S. enteritidis

	Typical manifestations of food poisoning caused by C. botulinum are double vision, abnormal functioning of the swallowing and breathing. These symptoms develop as the result of:

	*Exotoxin action

	Pathogen adhesion to the enterocyte receptors

	Enterotoxic shock development

	Enterotoxin action

	Activation of adenylate cyclase

	In 8 days after a surgery the patient developed tetanus. The surgeon suspects this condition to be caused by suture material contaminated by tetanus agent. The material is delivered to a bacteriological laboratory. What nutrient medium is required for primary inoculation of the suture material?

	*Kitt-Tarozzi medium

	Endo agar

	Sabouraud agar

	Egg-yolk salt agar

	Hiss medium

	Microbe survival within environment is facilitated by spore formation. What microorganisms of those listed below are spore formers:

	*Clostridia

	Peptostreptococci

	Staphylococci

	Bacteroides

	Peptococci

	Gram-positive spore-forming bacilli were extracted in anoxic environment from the patient’s wound contaminated with soil. Cultivation on a blood-glucose agar resulted in growth of the colonies surrounded with hemolysis zone. What agent was extracted from the wound?

	*Сlostridium perfringens

	Escherichia coli

	Pseudomonas aeruginosa

	Staphylococcus aureus

	Clostridium botulinum

	The examined material taken from the patient with suspicion on botulism was admitted to the bacteriological laboratory (washing out water, dried fish of house preparation). What medium should be used for primary inoculation of the material?

	*Kitt-Tarozzi medium

	Sugar blood agar

	Sugar meat-peptone agar

	Sugar meat-peptone broth

	Serum supplemented agar

	In diagnostic laboratory it is necessary to confirm the diagnosis of tetanus. What group by respiration type does this pathogen belong to?

	*Strict anaerobes

	Obligate aerobes

	Facultative anaerobes

	Microaerophiles

	Сapnophiles

	Soil microflora often includes representatives of pathogenic microorganisms. Specify the diseases with causative agents that remain viable in the soil for a long time:

	*Tetanus and gas anaerobic infection

	Tuberculosis and mycobacterioses

	Colibacillosis and cholera

	Leptospirosis and plague

	Typhoid fever and dysentery

	


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. Chakraborty P. A Textbook of Microbiology.- New central book agency(P) LTD., Third edition, 2013
5. Greenwood David, Slack Richard Peutherer John, Mike Barer. Medical Microbiology.-Churchill Livingstone, Seventeenth edition, 2007

6. Kabajashi George S., Murray Patrick R., Pfaller Michael A., Rosenthal Ken S. Medical Microbiology.- Mosby,1998

7. 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

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

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

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

11. 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.

12. 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

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

14. Richard A.Harvey, Pamela C. Champe, Bruce D. Fisher. Microbiology, Lippincott’s Illustrated Reviews: 2nd edition, 2007.

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

16. New Webster’s Dictionary and thesaurus of the English Language.- Lexicon Publications, IWC. Danbury, CT, 1993.
17.  Samuel Baron. Medical Microbiology, 4th edition University of Texas Medical Branch at Galveston, 1996.

WEB sites:

https://www.ncbi.nlm.nih.gov/books/NBK8407/
http://emedicine.medscape.com/article/962643-overview#a2
	6.3.Focusing card for self-preparation on the base of literature 

№№
	Main tasks
	Recommendations
	Answers of students

	1
	2
	3
	4

	1
	Why in case of gas anaerobic infection of the extremities the so-called "stripes" cuts are used? 

	
	To provide a wide access of oxygen to the wound. Oxygen inhibits the growth of pathogens of gas anaerobic infection

	2
	How to explain that with tetanus there are discoordinated muscle contractions and cramps? 

	
	Tetanospasmin blocks the function of tromous neurons of the efferent link of the synaptic arches, therefore, the impulses entering the muscles is discoordinated

	3
	A 42 years old person was taken in the infectious diseases hospital. Diagnosis: botulism. Gastric washings, blood, urine, and feces of the patient were taken for investigation. Your tactics? 
	
	It is necessary to introduce a polyvalent anti-botulinic serum. Conduct research for the manifestation of botulinum toxin and its typing by setting a biological sample.

After establishing the biological type of the toxin, treatment should be carried out with antitoxic serum of the same type.



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

А. Questions for self-control
1. General characteristics of pathogenic clostridia.

2. Aetiology of a gaseous anaerobic infection as a polymicrobic disease. The characteristics of obligate causative agents and microbes-associants.

3. Pathogenesis of a gaseous anaerobic infection. The theory of S.M.Мinervin about the potentiating action of toxins. Principles of therapy and prophylaxis of a gaseous anaerobic infection.

4. The characteristics of the causative agent of tetanus. 

5. Pathogenesis of tetanus as a toxico-infectious disease. Properties of the toxin. Principles of aetiotropic and pathogenic therapy of tetanus. Specific prophylaxis of tetanus.

6. The morphological and biological properties of the Clostridium botulinum. Production of the toxin. Serovars of Cl. botulinum.

7.   Pathogenesis of botulism as a food toxinfection. S.Мinervin’s and his employees works in the study of the pathogenesis of botulism as a toxicoinfectious disease.

8. Methods of laboratory diagnosis of  wound anaerobic infection.

9.  Меthods of microbiological diagnosis of botulism. Selection of tested material. Bacteriological diagnosis is  isolation and identification of a pure culture. A biological test with a neutralization test. The rapid methods of diagnosis of botulism. The rapid determination of the botulinal toxin by the method of phagocytic number according to S.Мinervin.

B. Tests (*correct answer is 1st)

	After the eating of meat canned food the school student developed neurologic symptoms. The diagnosis of botulism was made. What urgent method of treatment must be used?

	*Introduction of anti-botulinic serum

	Introduction of sulfonamide drugs

	Administration of laxative

	Introduction of anti-botulinic vaccine

	Introduction of antibiotics

	A bacteriological laboratory has been investigating a sample of homemade dried fish that was the cause of severe food poisoning. Microscopy of the culture inoculated in Kitt-Tarozzi medium revealed microorganisms resembling a tennis racket. What diagnosis can be made?

	*Botulism

	Cholera

	Salmonellosis

	Typhoid fever

	Dysentery

	In the surgical ward, the dressing material was undergoing sterilization in an autoclave. Through an oversight of a nurse the mode of sterilization was changed and the temperature in the autoclave reached only 100°C instead of the due 120°C. What microorganisms can stay viable under these conditions?

	*Bacilli and Clostridia

	Mold and yeast fungi

	Salmonella and Klebsiella

	Corynebacteria and Mycobacteria

	Staphylococci and Streptococci

	A patient consulted a dentist about limited mouth opening (trismus). He has a history of a stab wound of the lower extremity. What infection may cause these symptoms?

	*Tetanus

	Whooping cough

	Tularemia

	Brucellosis

	Wound anaerobic infection

	Poisoning caused by botulinum toxin that prevents calcium ions from entering axon nerve endings of motoneurons is lifethreatening because it can lead to:

	*Respiratory arrest

	Cardiac arrest

	Diarrhea

	Vomiting

	Vasotonic disorder

	Typical manifestations of food poisoning caused by C. botulinum are double vision, abnormal functioning of the swallowing and breathing. These symptoms develop as a result of:

	*Exotoxin effects

	Enterotoxin effects

	Pathogen adhesion to the enterocyte receptors

	Activation of adenylate cyclase

	Enterotoxic shock development

	When examining a patient presumptively diagnosed with food toxicoinfection, a doctor on duty has detected symptoms characteristic of botulism. The patient named the meals he ate the day before. What is the most probable cause of infection?

	*Homemade canned meat

	Custard pastry from a private bakery

	Fried eggs

	Sour cream from a local dairy factory

	Strawberries from a suburban vegetable garden

	Bacterial culture obtained from patient DOES NOT grow when exposed to oxygen. Conditions suitable for bacterial culture growth can be created in:

	*Anaerobic culture jar

	Oxidative medium

	Pasteur oven

	Serum-supplemented medium

	Krotov apparatus

	A bacteriological laboratory tests canned meat for botulinum toxin. Extract of the tested material and ABE botulinum antitoxin serum was introduced into the test group of mice; the control group of mice received the extract without antibotulinic serum. What serological reaction was used?

	*Neutralization
Opsono-phagocytic

Complement binding

Precipitation

Double immunodiffusion




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 scheme of the microbiological diagnosis of anaerobic infection.

2. To examine and to sketch the demonstrated preparation of Cl. perfringens.

3. To examine and to sketch the demonstrated preparation of Cl. tetani.

4. To examine and to sketch the demonstrated preparation of the causative agent of botulism.

5. To familiarize with the scheme of the performance of botulinal toxin determination test by the Minervin’s method.

6. To examine and to sketch the demonstrated preparation of phagocytosis.

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. General characteristics of pathogenic clostridia.

2. Aetiology of a gaseous anaerobic infection as a polymicrobic disease. The characteristics of obligate causative agents and microbes-associants.

3. Pathogenesis of a gaseous anaerobic infection. The theory of S.M.Мinervin about the potentiating action of toxins. Principles of therapy and prophylaxis of a gaseous anaerobic infection.

4. The characteristics of the causative agent of tetanus. 

5. Pathogenesis of tetanus as a toxico-infectious disease. Properties of the toxin. Principles of aetiotropic and pathogenic therapy of tetanus. Specific prophylaxis of tetanus.

6. The morphological and biological properties of the Clostridium botulinum. Production of the toxin. Serovars of Cl. botulinum.

7.   Pathogenesis of botulism as a food toxinfection. S.Мinervin’s and his employees works in the study of the pathogenesis of botulism as a toxicoinfectious disease.

6. Methods of laboratory diagnosis of  wound anaerobic infection.
8.  Меthods of microbiological diagnosis of botulism. Selection of tested material. Bacteriological diagnosis is  isolation and identification of a pure culture. A biological test with a neutralization test. The rapid methods of diagnosis of botulism. The rapid determination of the botulinal toxin by the method of phagocytic number according to S.Мinervin.


	1. To study the scheme of the microbiological diagnosis of anaerobic infection.

2. To examine and to sketch the demonstrated preparation of Cl. perfringens.

3. To examine and to sketch the demonstrated preparation of Cl. tetani.
4. To examine and to sketch the demonstrated preparation of the causative agent of botulism.
5. To familiarize with the scheme of the performance of botulinal toxin determination test by the Minervin’s method.

To examine and to sketch the demonstrated preparation of phagocytosis.
	Figure

Figure

Figure

Figure





	Clostridium perfringens

                             Stained by Gram
	Clostridium botulinum 

                                  Stained by Gram


	Clostridium  tetani 

                                  Stained by Gram


	Phagocytic neutrophil                                           Stained by
Romanovski-Gimsa



10. Materials for self-control of level of assimilation of knowledge, habits and skills provided by this work.

10.1. Test of different levels (or tests, which are included in bank for rector’s control).

* - correct answer
	After eating of the canned meat of house preparation, the patient developed following symptoms: vision disorder, difficulty of swallowing. Pathogen of what disease could cause these symptoms?

	*Botulism

	Dysentery

	Salmonellosis

	Escherichiosis

	Cholera

	A pharmaceutical enterprise produces a tetanus-specific preventive drug. Which drug of those listed below is it?

	*Anatoxin

	Recombinant vaccine

	Live vaccine

	Dead vaccine

	Immunoglobulin

	A drug solution sterilized by means of boiling was tested for sterility. Inoculation on Kitt-Tarozzi medium revealed clostridia. Clostridia survived the boiling because they are:

	*Spore-formers

	Thermophilic

	Anaerobic

	Prototrophic

	Acid-fast

	On microscopic examination of leftovers of the canned meat eaten by a patient with severe food toxicoinfection the following was detected: gram-positive bacilli with subterminal staining defect and configuration alteration of bacilli generally resembling a tennis racket. What agent was detected?

	*C. botulinum

	P. vulgaris

	E. coli

	S. aureus

	S. enteritidis

	Typical manifestations of food poisoning caused by C. botulinum are double vision, abnormal functioning of the swallowing and breathing. These symptoms develop as the result of:

	*Exotoxin action

	Pathogen adhesion to the enterocyte receptors

	Enterotoxic shock development

	Enterotoxin action

	Activation of adenylate cyclase

	In 8 days after a surgery the patient developed tetanus. The surgeon suspects this condition to be caused by suture material contaminated by tetanus agent. The material is delivered to a bacteriological laboratory. What nutrient medium is required for primary inoculation of the suture material?

	*Kitt-Tarozzi medium

	Endo agar

	Sabouraud agar

	Egg-yolk salt agar

	Hiss medium

	Microbe survival within environment is facilitated by spore formation. What microorganisms of those listed below are spore formers:

	*Clostridia

	Peptostreptococci

	Staphylococci

	Bacteroides

	Peptococci

	Gram-positive spore-forming bacilli were extracted in anoxic environment from the patient’s wound contaminated with soil. Cultivation on a blood-glucose agar resulted in growth of the colonies surrounded with hemolysis zone. What agent was extracted from the wound?

	*Сlostridium perfringens

	Escherichia coli

	Pseudomonas aeruginosa

	Staphylococcus aureus

	Clostridium botulinum

	The examined material taken from the patient with suspicion on botulism was admitted to the bacteriological laboratory (washing out water, dried fish of house preparation). What medium should be used for primary inoculation of the material?

	*Kitt-Tarozzi medium

	Sugar blood agar

	Sugar meat-peptone agar

	Sugar meat-peptone broth

	Serum supplemented agar

	In diagnostic laboratory it is necessary to confirm the diagnosis of tetanus. What group by respiration type does this pathogen belong to?

	*Strict anaerobes

	Obligate aerobes

	Facultative anaerobes

	Microaerophiles

	Сapnophiles

	Soil microflora often includes representatives of pathogenic microorganisms. Specify the diseases with causative agents that remain viable in the soil for a long time:

	*Tetanus and gas anaerobic infection

	Tuberculosis and mycobacterioses

	Colibacillosis and cholera

	Leptospirosis and plague

	Typhoid fever and dysentery


11.Topic of next lesson №23: «Pathogenic spirochaetae.»
11.1.Tasks for research work of students on theme of next lesson:
Topic for report: “Treatment of syphilis. Historical review”
Methodical recommendation was done by _____________________/П.,І.,Б./
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