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1. Topic of practical class №33: «Corynebacteria» - 2 hours.
2. Relevance and background of the theme: Despite significant advances in fight against diphteria in our country and other countries, this disease is very important in infectious pathology both children and adults. Thanks to compulsory routine diphtheria vaccination morbidity and the mortality rate declined in children in recent years. Intensity of the clinical manifestations of this infection changed. However, cases not only in children but also in adults, sometimes with fatal outcome are increasingly registered in the present time.

Therefore, the study of the topic is necessary to obtain knowledge on the etiology, pathogenesis, specific principles of prevention, treatment of infections and, especially microbiological diagnosis because it is a binding method in the diagnosis of infection and serves as a common basis for selection methods and treatment measures of disease.
3. Aims of the lesson:
3.1 Educational aims: Theme material is important for the formation of clinical thinking as targets for future doctor holistic perception of the patient, taking into account not only the affection of certain organs and systems, but in aspect of diphteria, which have a great influence on the emergence and development as a primary disease, and the development of secondary forms. Particular importance have the modern methods of diagnosis of diphteria. Acquaint students with a contribution of local scientists to study the diphteria.

3.2. Pedagogic aims: Creation of base for studying of subject and formation of habits, necessary for studying of next medical disciplines and practical work, understanding of place and importance of course of medical microbiology,  virology and immunology in the system of teaching of future doctor (II level);

3.3.Particular aims: 
-student have to know:

1. Morphology-biological properties of the causative agents of diphtheria;

2. Pathogenesis, microbiological diagnosis, the principles of therapy and prophylaxis of diphtheria;

- must be able to:

a. To choose and to take the material for the examination;

b. To carry out a microscopic and bacteriological examination for diagnosis of diphtheria, to calculate and estimate the results.

c. To take the tested material from pharynx with tampon;

d. To prepare and to stain the smears according to Loeffler;

e. To fill the blanks of the tested material assignments in for the microbiological examination;

f. To inoculate the tested material onto coagulated serum with tampon.

	4. Materials of before 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
	Parts of light

microscope
	Microscopy on small imagination
Preparation of temporary and constant preparations from tissues

	 ІІ.
	 Next disciplines

1. Infectious diseases.

2. Internal diseases.

3.Hygiene.

4. Epidemiology.
	Technique of microscopy
	Microscopic method of examination of microorganisms, microscopy of preparations from tissues and environmental objects

	 ІІІ.
	Interdisciplinary integration
1. Main shapes of bacteria.

2. Bacteriological method of examination.  
	Technique of microscopy Preparation of slides
	Microscopic method of examination of microorganisms and environmental objects


5. Content of topic  (text or theses), graphological structure of lesson: 
Corynebacterium diphtheriae infects the nasopharynx or skin. Toxigenic strains secrete a potent exotoxin which may cause diphtheria. The symptoms of diphtheria include pharyngitis, fever, swelling of the neck or area surrounding the skin lesion. Diphtheritic lesions are covered by a pseudomembrane. The toxin is distributed to distant organs by the circulatory system and may cause paralysis and congestive heart failure.

Corynebacterium diphtheriae is a nonmotile, noncapsulated, club-shaped, Gram-positive bacillus. Toxigenic strains are lysogenic for one of a family of corynebacteriophages that carry the structural gene for diphtheria toxin, tox. Corynebacterium diphtheriae is classified into biotypes (mitis, intermedius, and gravis) according to colony morphology, as well as into lysotypes based upon corynebacteriophage sensitivity. Most strains require nicotinic and pantothenic acids for growth; some also require thiamine, biotin, or pimelic acid. For optimal production of diphtheria toxin, the medium should be supplemented with amino acids and must be deferrated.Pathogenesis. Asymptomatic nasopharyngeal carriage is common in regions where diphtheria is endemic. In susceptible individuals, toxigenic strains cause disease by multiplying and secreting diphtheria toxin in either nasopharyngeal or skin lesions. The diphtheritic lesion is often covered by a pseudomembrane composed of fibrin, bacteria, and inflammatory cells. Diphtheria toxin can be proteolytically cleaved into two fragments: an N-terminal fragment A (catalytic domain), and fragment B (transmembrane and receptor binding domains). Fragment A catalyzes the NAD+-dependent ADP-ribosylation of elongation factor 2, thereby inhibiting protein synthesis in eukaryotic cells. Fragment B binds to the cell surface receptor and facilitates the delivery of fragment A to the cytosol.

Host Defenses. Protective immunity involves an antibody response to diphtheria toxin following clinical disease or to diphtheria toxoid (formaldehyde-inactivated toxin) following immunization.

Epidemiology. Corynebacterium diphtheriae is spread by droplets, secretions, or direct contact. In situ lysogenic conversion of nontoxigenic strains to a toxigenic phenotype has been documented. Infection is spread solely among humans, although toxigenic strains have been isolated from horses. In regions where immunization programs are maintained, isolated outbreaks of disease are often associated with a carrier who has recently visited a subtropical region where diphtheria is endemic. Large-scale outbreaks of disease may occur in populations where active immunization programs are not maintained.

Diagnosis. In microbiological diagnosis of diphtheria the microscopic, bacteriological, serological and biological examinations are used. The first is considered as oriententative, the third as supplementary. The main method in laboratory diagnosis of diphtheria is bacteriological. Biological examination is conducted to determine the toxigenicity of isolated cultures in vivo. 

The tested material is diphtheritic films or secretions of the involved mucosal membrane of the fauces, nose, and occasionally of the external genitalia and conjunctiva. From carriers, secretions of the faucial and nasal mucosa are examined. At the requirement of the epidemiologist foodstuffs (milk, ice-cream) and washings from various objects (toys, etc.) are examined. 

Secretions of the faucial mucosa should be taken on a fasting stomach or two hours after meal. It is recommended that no disin​fectants or antibiotics be used before this procedure. Material from the fauces and nose is taken with two sterile tampons which are placed into test tubes and sent to the laboratory without delay. If transportation of specimens is to take over 3-4 hrs, use tampons soaked with a 5 per cent glycerol solution in isotonic saline. 

Bacterioscopic examination of the material obtained from the patient is carried out only if the physician considers it advisable. In such cases the secretion of the mucosa or film is removed with two swabs: one of them is used for culturing, the other, for preparing smears. Smears may be stained with Gram's dye, acetic-acidic methyl violet, Loeffler's blue, toluidine blue, and Neisser's stain. In smears prepared from the film corynebacteria of diphtheria appear as single rods arranged at an angle to each other (V-like arrangement), less commonly they form clusters. They are Gram-positive; staining with acetic-acidic methyl violet or Loeffler's blue reveals intensely stained volutin granules. False diphtheria bacteria and diphtheroids are arranged in parallel ("a fence-like-arrangement") and are ordinarily deprived of volutin granules. 

Volutin granules may be detected with the help of luminescent microscopy. For this purpose the preparation is stained with cory-phosphine. Microscopic findings are yellow-green bodies of bacteria with orangered volutin granules against a dark background. Upon the detection of typical corynebacteria, the laboratory immediately issues a preliminary result which reads "Diphtheric corynebacteria have been detected, proceed with examination". 

Bacteriological examination. The material is introduced onto one of the elective media: into test tubes with coagulated serum and in a Petri dish with telluric blood agar, cystine-tellurite-serum me​dium (Tinsdal-Sadykova). Buchin’s quinosol medium, etc. It is recommended tliat one of the above media should be constantly used for the corynebacteria isolation as this practice makes it possible to obtain more clear-cut and comparable results.

 
Telluric blood agar. To 100 ml of melted 2-3 per cent agar cooked to 50 "C, add 5-10 per cen of difibrinated blood and I ml of a 2 per cent solution of potassium tellurite. Thoroughly mix the mixture and pour into sterile plates. 

Cystine-tellurite-serum medium (Tinsdal-Sadykova medium). To 100 ml of melt​ed meat-peptone agar cooled to 60 "C, add (consecutively the following compo​nents: (1) I per cent solution of cystine in 0,1 N sodium hydroxide solution (12 ml); (2) 0,1 N solution of hydrochloric acid (12 ml): (3) 2 per cent solution of potassium tellurite (1.5-1.8 ml); (4) 2.5 per cent of sodium hyposulphite solu​tion (1.8 ml); (5) normal horse or bovine serum (20 ml). The mixture is stirred and dispensed into sterile Petri dishes. 

Buchin's quinosol medium is prepared from powder, according to the label instructions. It is boiled for 2-3 min and cooled to 50 C after which 50 ml of defibrinated blood (rabbit or human) is added. The prepared medium is dark blue. 

 During inoculation the material is rubbed with a swab into the medium surface. The growth of diphtheria corynebacteria on co​agulated serum is faster than that of other microorganisms, their colonies are small and separate. After 8-12 hrs of incubation smears are made; if the result is negative, microscopic examination is re​peated in 18-24 hrs. If diphtheria corynebacteria cannot be found, the inoculated cultures are kept in the incubator for 48 hrs after which a negative result can be issued. If typical corynehacteria are demonstrated, a pure culture is isolated and identified by fermentative and toxigenic properties. Study the colonies in dishes in 24-48 hrs. On media with potas​sium tellurite diphtheria corynebacteria of the gravis type form relatively large, grayish-black, flat, rough colonies with radial lines and a wavy margin; colonies of the mitis type are small, protuberant, lustrous, black, with a smooth surface and an even margin. Diphthe​roids grow in the form of protuberant moist colonies of a gray or brown color. False diphtheria bacteria form dry, small mucoid colonies of a gray color. On the Tinsdal-Sadykova medium colonies of diphtheria corynehacteria are surrounded with a dark brown halo, on Buchin's medium they are blue, while diphtheroids on the same medium form colorless colonies and false diphtheria bacteria form bluish colonies. 

To obtain a pure culture and assess toxigenicity. suspicious colonies are examined microscopically, subcultured to a serum medium and onto a plate with a phosphate-peptone agar. Pure cultures are in​troduced into Hiss's media (glucose, sucrose, starch), cystine medium (cystinase test), and into a medium with urea (urease test).

Simultaneously, the agglutination test is performed on a slide with monospecific diphtheria sera of the first-fourth serovars. Agglu​tinating sera are diluted 1:25 in advance. Using this reaction, II sero-logical types or variants of the diphtheria causative organism have been established; In corynebacteria of diphtheria 12 phagovars have been iden​tified, with the help of which the sources of the infection are estab​lished. Upon the isolation of toxigenic strains of diphtheria corynebacte​ria the final answer may be issued in 48 hrs. It specifies a biological (gravis or mitis) and serological variants of the causative agent, a phagovar of the isolated microorganism, and its toxigenicity.

Biological examination is conducted to determine the toxigenicity of isolated cultures in vivo. 

Serological examination remains supplementary in the diagnosis of diphtheria. Sera of patients or convalescents are diluted with sodium chloride solution in ratios 1:100, 1:200, 1:400, 1:800, 1:1600, etc. Add a specially prepared diagnosticum (diphtheria culture washed off with saline and killed with 0.2 per cent formalin solution) to the serum dilution’s. The reaction is considered positive if the dilution of the serum is no less than 1:100. Agglutinins against diphtheria corynebacteria usually appear within the first days of the disease and disappear in 12-15 days. The usually employed test is IHA with an erythrocyte bacterial diagnosticum: a 1:8 or greater titre during the second week of the disease is considered diagnostically significant. 

The current employment of Schick's test is limited. It is intended for detecting antitoxic immunity. For this purpose utilize diluted diphtheria} toxin 0.2 ml of which contains 1/40 Dlm for a guinea pig. The toxin is injected intracutaneously into a median internal surface of the upper arm. If I ml of the blood serum contains 1/30 IU of antitoxin or over, Schick's reaction is negative. If antitoxins are absent, redness and infiltrate develop at the site of toxin adminis​tration in 48-96 hrs. 

Identification of pure culture of diphtheria corynebacteria according to biochemical properties.

Pure cultures are introduced into Hiss’s media (glucose, sucrose, starch) look ‘’Methodical instructions for the preparation of the practical class No 8, cystine medium (cystinase test) and into a medium with urea (urease test).

Medium for cystinase determination. To 9 ml of melted 2 per cent meat peptone agar (pH 7.C) add 2 ml cystine solution (I per cent cystine solution with 0,1 M solution of sodium hydroxide), mix thoroughly, and add 2 ml of 0.I N solution of sulfuric acid. Sterilize the medium at 112 °C for 30 min. To the melted medium cooled to 50(C add 1 ml of 10 per cent solution of acetic acidic lead (after its double sterilization with flowing steam), stir the mixture, and add 9 ml of normal horse serum. Decant the medium in 2-ml quantities into small test tubes under sterile conditions. When diphtheria corynebacteria are inoculated by injection, they induce" blackening of the medium (combination of lead with hydrogen sulfide) along the course of the injection and around it in the form of a cloud. 

Differential-Diagnostic Signs of Diphtheria and

Non-Pathogcnic Corynebacteria
	Type of


	Fermentation
	Toxigenicity
	Additional signs

	corynebacteria
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	urease test
	agglutination with antidiphtheria serum

	Corynebacterium
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Medium for demonstrating the unease enzyme. To 100 ml of a meat-peptone broth or Hottinger's broth (pH 7.0) add 1 g of urea and 0.2 ml of cresol red (1.6 per cent alcohol solution). Pour the resultant medium (in 2-3-ml aliquots) into sterile test tubes and sterilize with flowing steam for 10 min. Reddening of the medium  observed 20-24 hrs after the inoculation of the diphtheroid culture into the urea broth witnesses the presence of the urease enzyme. Diphtheria coryne​bacteria do not alter the color of the medium.

Determination of the toxigenicity of corynebacteria diphtheria cultures in vitro.

For this purpose 12 ml of melted phosphate-peptone agar cooled to 50 (C are poured into a Petri dish.

2. Preparation of a phosphate agar. Per 1 l of distilled water take 40 g of agar-agar, 125 g of sodium hydrophosphate,  and 3.75 g of potassium dihydrophosphate. Place the mixture into a sterilizer and allow it to stand there for 20 min at flowing steam and for 10 min at 115 (C. Leave the mixture in the sterilizer for 2 hrs to allow sedimentation to take place, then filter it and sterilize at 115 °C for 30 min. To obtain a phosphate-peptone agar, mix 50 ml of heated peptone and 50 ml of a phosphate agar. Bring the pH to 7.8-8.0 by adding 0.5 per cent of sodium acetate and 0.3 per cent of maltose, dispense the mixture in 10 ml volumes and sterilize them with flowing steam for 30 min.  

After the nutrient medium has solidified, on the middle of the plate place a strip of sterile filter paper (2.5 X 8 cm) soaked with an anti-toxic serum con​taining 500 IU per ml or with a specific gamma-globulin. The plate is dried for 15-20 min in an incubator, then the culture examined is streaked with strokes perpendicular to the filter paper or with patches 1 cm in diameter at a dis​tance of I cm from the edge of the strip. From 3-4 to 10 cultures can be streaked onto one plate (one of the cultures, the control, is known to be toxigenic). Inoc​ulated cultures are put into an incubator. The results are read in 24, 48, and 72 hrs. If the culture is toxigenic, lines of precipitation form at some distance from the paper strip, which coincide with the lines of the precipitate of the con​trol culture. They are readily seen in transmitted light. 

Determination of the toxigenicity of corynebacteria diphtheria cultures in vivo.

Intracutaneous method. The day before the examination clip off hair from the sides of two guinea pigs (preferably with white hair). On the day of the examination prepare 100-200-million suspension of the culture to he studied and inject intracutaneously 0.2-ml por​tions of each suspension into two prepared guinea pigs. In 4 hrs administer intraperitoneally 100 IU of the antitoxic diphtheria serum to the control infected guinea pig. If the culture is toxigenic, the test guinea pig develops reddening, oedema, and then necrosis at the site of injection. The final assessment of the results is made in 72 hrs. Control animals present no alterations. 

The intracutaneous method  of toxigenicity determination makes  it possible to test 6 cultures in one guinea pig. 

Guinea pigs weighing 240-300 g are used for the subcutaneous administration of the material. One day before the test administer 1000 IU of the antitoxic serum to the control animal. On the exami​nation day inject subcutaneously 0.5 ml of suspension of the culture tested (500 mln and 1 mlrd of microorganisms per  ml) to both test and control guinea pigs. If the examined strain of diphtheria is toxigenic, the test guinea pigs die on the 2nd-5th day. Post-mortem findings include oedema at the site of the culture administration, exudate in the peritoneal and thoracic cavity, hyperaemia of the adrenal cortex. The control guinea pig remains alive.

Prophylaxis. Immunization with diphtheria toxoid is extraordinarily effective. Diphtheria patients must be promptly treated with antitoxin to neutralize circulating diphtheria toxin.

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 /with giving of etalons of answers at the end of bloc of questions–objectives of  II level; tests of different types also with etalons of answers/.

Control questions:

1. Morphology of diphtheria pathogen, its systematic name in Latin.

2. Methods of coloring used to the causative agent of diphtheria. Basic dyes, used for coloring diphtheria corynebacteria. Corynebacteria Gram staining.

3. Features of location and coloring of different parts cages in Corynebacterium and Diphteroids.

4. The ultrastructure of diphtheria corynebacteria. The adhesion apparatus.

5. Cultivation of causative agent of diphtheria. Features of culture media.

6. The main medium for culturing the pathogen of diphtheria. Examples of elective and differential diagnostic media for this pathogen.

7. Features of different biovars of this pathogen growth on solid and liquid nutrient media.

8. Fermentative properties of diphtheria corynebacteria.
9. Toxinforming corynebacteria. Type, structure and mechanism of action of toxin. The concept of bacteriocines C. diphtheriae.
10. Enzymes and pathogenicity factors of diphtheria corynebacteria. 

11. The value of bacteriophages of corynebacteria (virulent and temperate) for properties and pathogen diagnostics.

12. Toxigenicity Corynebacterium diphtheriae conditions. Stability of the toxin to environmental factors.

13. Antigenic structure of the pathogen of diphtheria. Types of antigens, specificity, depending on their chemical nature. Antigenic structure of diphtheria toxin.

14. Resistance C. diphtheriae in relation to environmental factors and desinfectants.

15. Pathogenicity of C. diphtheriae for wild and laboratory animals.

16. Epidemiology of diphtheria (the source of infection, the mechanism(s) of transmission lines and factors, susceptible organism). 

17. Pathogenesis of diphtheria. Possible entrance gate. The mechanism of formation of the films.
19. The main target organs and thanatogenesis with diphtheria.

20. Immunity in diphtheria, its intensity, direction and duration. Prophylaxis.
21. Methods for detection of immune adjustment organism in diphtheria. Setting Shyks samples and interpretation of results.   
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.  John R. Murphy. Medical Microbiology, 4th edition, University of Texas Medical Branch at Galveston, 1996.

WEB sites:

https://www.ncbi.nlm.nih.gov/books/NBK7971/
	6.3.Focusing card for self-preparation on the base of literature 

№№
	Main tasks
	Recommendations
	Answers of students

	1
	2
	3
	4

	1
	Microscopic examination of nasal mucus from sick child with suspected diphtheria bacillus found out volutin grains. Can diagnose "diphtheria" be put? Additional research that could be undertaken for verification of the diagnosis?
	
	You can put approximate diagnosis. It is necessary to allocate a pure culture of the pathogen and carry out its identification.

	2
	Baby M., 6 years rub through diphtheria. What laboratory studies should be conducted to allow it to go to kindergarten?
	
	To check it for carier state

	3
	From diphtheria patient was taken a culture that forms small convex with smooth edges and flat colonies surrounded by hemolysis on the Klauberh medium. What research is necessary to do for the species and biovar pathogen.
	
	necessary to determine the starch degradation (-), urea (+) cystine (-) toxigenicity

	4
	In kindergarten in one of the groups is registered sickness diphtheria. What drugs should prescribe for treatment and prevention of disease.
	
	Antidiphteric serum


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

А. Questions for self-control
Questions for self-control.
1. Laboratory diagnosis of diphtheria. Microscopic diagnostic methods, their applicability and limitations. Value of fluorescent microscopy.

2. Methods for determining toxigenisity of C. diphtheriae. The principle of setting and interpretation gel precipitation test.

3. The value of the definition of culture, biochemical and serological properties of C. diphtheriae for diagnosis.

4. Treatment of diphtheria. Sources, rules of entry for antiserum, its units, dimension.

5. Methods to fight diphtheria croup.

6. The method of obtaining and properties of diphtheria toxoid.

7. Specific prophylaxis of diphtheria. Drugs and the timing of their introduction. The concept of active immunization.

8. Non-specific prevention. Methods reorganization bacteria.




B. Tests for self-control with etalons of answers.
While examining a patient an otolaryngologist noticed hyperaemia and significantly edematous tonsils with a grayish film upon them. Microscopical examination of this film revealed some gram-positive bacilli placed at an angle with each other. What disease might be suspected? 
*A) Diphtheria 
B) Meningococcal nasopharyngitis 
C) Scarlet fever 
D) Angina 
E) Epidemic parotitis 

From the nasopharynx of a 5-year-old child it was excreted a microorganism which is identical to Corynebacterium diphtheriae dose according to morphological and biochemical signs. Microorganism does not produce exotoxin. As a result of what process can this microorganism become toxigenic? 
*A) Phage conversion 
B) Growing with antitoxic serum 
C) Passing through the organism of the sensitive animals 
D) Chromosome mutation 
E) Cultivation in the telluric environment 

Bacterioscopic examination of a smear from the pharynx of a diphtheria suspect revealed bacilli with volutine granules. What etiotropic drug should be chosen in this case? 
A) Interferon 
B) Eubiotic 
*C) Antidiphtheritic antitoxic serum 
D) Bacteriophage 
E) Diphtheritic anatoxin 

A diseased child has a high fever, sore throat, swelling of submandibular lymph nodes. Objectively: pharyngeal mucosa is edematous, moderately hyperemic, the tonsils are enlarged, covered with grayish membrane tightly adhering to the tissues above. Attempts to remove the membrane produce the bleeding defects. What disease are these presentations typical for?
A) Catarrhal tonsillitis
B) Scarlet fever
C) Measles
D) Meningococcal disease
*E) Diphtheria


A patient has pure culture of diphtheria corynebacteria. What immunological reaction should be used in order to determine bacteria toxigenity? 
A) Inhibition of hemagglutination 
B) Agglutination 
C) Complement binding 
*D) Precipitation in agar
E) Indirect hemagglutination 

 When examining a child the dentist found the deposit on both tonsils and suspected atypical form of diphtheria. A smear was taken, and after the nutrient media inoculation the toxicity of the isolated pure culture was determined. What reaction was used to determine the toxigenicity of the isolated strain of diphtheria bacillus? 
A) Agglutination reaction on a glass slide 
B) Complement binding reaction 
C) Hemolysis reaction 
*D) Gel precipitation reaction
E) Ring precipitation reaction 

 From pharynx of a child with suspected diphtheria a pure culture of microorganisms was isolated. Their morphological, tinctorial, cultural and biochemical properties appeared to be typical for diphtheria causative agents. What study should be conducted in order to drow a conclusion that this is a pathogenic diphtheria bacillus? 
A) Estimation of urease activity 
B) Estimation of proteolytic properties 
C) Estimation of cystinous activity 
*D) Estimation of toxigenic properties 
E) Estimation of ability to decompose starch 

  In order to determine toxigenicity of diphtheria bacilli a strip of filter paper impregnated with antitoxic diphtherial serum was put on the dense nutrient medium. There were also inoculated a microbal culture under examination and a strain that is known to be toxigenic. If the microbal culture under examination produces exotoxin, this wil result in formation of: 
A) Haemolysis zones 
B) Zones of diffuse opacification 
C) Zones of lecithovitellinous activity 
*D) Precipitin lines 
E) Precipitin ring 

 Inoculum from pharynx of a patient ill with angina was inoculated into blood-tellurite agar. It resulted in growth of grey, radially striated (in form of rosettes) colonies 4-5 mm in diameter. Gram-positive bacilli with clublike thickenings on their ends placed in form of spread wide apart fingers are visible by microscope. What microorganisms are these? 
A) Diphtheroids 
*B) Diphtheria corynebacteria 
C) Streptobacilli 
D) Botulism clostridia 
E) Streptococci 

A 4-year-old child presents with general weakness, sore throat and deglutitive problem. After his examination a doctor suspected diphtheria and sent the material to the bacteriological laboratory. In order to determine the diphtheria causative agent the material should be inoculated into the following differential diagnostic medium: 
A) Ploskyrev’s agar 
B) Endo’s agar 
C) Sabouraud’s agar 
*D) Blood tellurite agar 
E) Levenshtein-Yessen agar

C. Objectives  for self-control with answers.
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 diphtheria.

2. To take the mucous from the pharynx with a tampon, to prepare a smear, to stain by Gram, microscopy, sketching.

3. To inoculate the mucous from the pharynx onto a Loeffler’s medium.

4. To stain a ready smear of diphtheria rod by Loeffler, microscopy and sketching.

5. To study a morphology of diphtheria rod colonies on a Clauberg’s medium.
6. To study the biochemical properties of the isolated pure culture of Corynebacterium (according to the demonstrated set) and to make a conclusion about the relating of two cultures to certain species.

7. To estimate the the toxigenicity of corynebacteria cultures in gel- precipitation test (demonstration)
9. Instructions for acquirement of professional habits and skills:

9.1. Methodology of running of work, steps of running.
	Oriententative chart for the study of the material on the topic
	Task for practical work 
	Protocol

	1. The morphological and biological properties of the pathogen of diphtheria. Biovars. The characteristics of its growth on nutrient media.

2. The pathogenesis of diphtheria. The sources of infection, the paths of the transmission, entrance gates and the localization of the process in organism. Diphtheric toxin and its action. 

3. The role of antitoxic immunity during diphtheria. Diphtheria anatoxin (toxoid), measuring units of the activity, obtaining, application. 

4. The methods of microbiological diagnosis of diphtheria: microscopic, bacteriological and serological methods. 

5. An identification of isolated pure culture of Corynebacterium diphtheriae by morphological, tinctorial, cultural, biochemical (cystinase, urease) and biological properties. The study of the toxigenicity of Corynebacterium diphtheriae.

6.  A specific etiotropic therapy of diphtheria. Anti-diphtheria sera, its production, measuring units of the activity, an application.
7. The specific prophylaxis of diphtheria. Vaccines used for the prophylaxis of diphtheria
8. The characteristics of Bordetella, general properties, patogens. Causative agents of pertussis. Patogenesis of whooping cough? laboratory diagnosis, prophylaxis. 
	1. To study the scheme of the microbiological diagnosis of diphtheria.

2. To take the mucous from the pharynx with a tampon, to prepare a smear, to stain by Gram, microscopy, sketching.

3. To inoculate the mucous from the pharynx onto a Loeffler’s medium.

4. To stain a ready smear of diphtheria rod by Loeffler, microscopy and sketching.

5. To study a morphology of diphtheria rod colonies on a Clauberg’s medium.
6. To study the biochemical properties of the isolated pure culture of Corynebacterium (according to the demonstrated set) and to make a conclusion about the relating of two cultures to certain species.

7. To estimate the the toxigenicity of corynebacteria cultures in gel- precipitation test (demonstration) 
	Figure

Figure
Conclusion

Conclusion



	Throat swab
	Smear from a culture

grown  on Loeffler’s medium

	Gram staining
	Stained by Loeffler


Culture № .... is identified  by the biochemical properties as  Corynebacterium diphtheriae.

Culture № .... is identified by the biochemical properties as Corynebacterium pseudodiphtheriae.

The tested culture of Corynebacterium 

                                is toxigenic, 

                                non toxigenic



 (Cross out the unnecessary)

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

	A sick child has a high fever, sore throat, swelling of submandibular lymph nodes. Objectivly: pharyngeal mucosa is edematous, moderately hyperemic, the tonsils are enlarged, covered with graish scurf, tightly adhering to underlying tissues. Attempts to remove the scurf produce the bleeding ulcers. What disease is it typical for?

* Diphtheria

Measles

Scarlet fever

Meningococcal infection

Catarrhal tonsillitis


	During the examination of the child the dentist found scurfs on the both tonsils and suspected the atypical form of diphtheria. The smear was taken, and after inoculation on the nutrient medium, the toxigenicity of isolated pure culture was determined. What reaction is used for determination of the toxigenicity of the isolated strain of diphtheria rod?

* Precipitation test in gel

Ring precipitation test

Complement fixation test

Reaction of hemolysis

Agglutination test on the glass



	The vaccination against pertussis is planned in kindergarten. Which of the following drugs should be used for this purpose?
* DTP vaccine.
BCG vaccine.
Normal gamma globulin.
TD toxoid.
Type-specific serum.


	In a family with two children a child of less than one year old had a heightened temperature, and the spastic cough attacks appeared. A similar pattern was observed in the older preschool child a month ago. The doctor suspected pertussis infection. What method can be used for retrospective diagnostic of this disease?
* Serological
Molecular biological
Bacteriological
Microscopic
Biological


	From a patient with suspected diphtheria the Gram-positive rods with small bulbes at the ends were isolated. What test is determinative for confirming the diagnosis?
* Determination of toxigenicity
Identification of volutin grains
Test for cystinase
Biochemical activity
Hemolysis of erythrocytes


	A patient was delivered in hospital with a heavy general condition, high fever, difficult breath. Bacterioscopic examination of the material from the throat and respiratory ways allowed to diagnose preliminary a diphtheritic croup. What method of staining was used?

* Neisser

Ozheshko 

Peshkov

Giense-Burri

Ziehl-Neelsen



	In connection with a case of diphtheria the necessity to make the preventive vaccinations in student's group appeared. What preparation should be used for creation of artificial active immunity?

* Diphtheritic toxoid

Vaccine DTaP

Specific antibodies

Vaccine from killed bacteria

Antidiphtheritic serum



	In the close collective a necessity to check the condition of the immunity against diphtheria appeared, in order to prove the necessity of vaccination. What examinations should be done with such purpose?

* Determine a titer of antitoxins in PHAT

To check the medical documentation concerning vaccination 

To check the members of collective on carriage of the diphtheritic rods

To determine a level of antibodies against diphtheritic rods

To check a condition of immunity against diphtheritic rods




	In a 5 years old girl fever and throat pain is observed. Objectively: swelling of a soft palate, grey films on the tonsils, which can be removed difficultly, leaving deep, bleeding defects of the tissue. What disease from the listed one’s is the most probable?

* Diphtheria of the throat

Simonovskiy-Vensan's angina 

Necrotic angina

Lacunar angina

Infectious mononucleosis



	The doctor otolaryngologist noticed in the patient a hyperemia, a significant swelling of tonsils with the grey scurfs on them. At microscopy of the scurfs Gram-positive rods were revealed, arranged at the angle to each other. What disease should we think about?

* Diphtheria

The epidemic parotitis

Meningonasoencephalitis 

Scarlet fever

Quinsy



	Examinating the child of 6 years old the doctor noticed a grayish film on pharyngeal tonsils. After the attempt to remove it  a moderate bleeding arose. The bacterioscopy of smears from the tonsils  showed the presence of gram-positive bacteria of clavate shape. What symptoms  may arise in a child in the next few days, if he will not get the specific treatment?
* Toxic damage of the heart muscle, liver, kidney.
Very strong paroxysmal cough
Papular rash on the skin
Pulmonary edema
Undulating fever


	At bacterioscopic examination of the smear from throat of the patient with suspected diphtheria, rod-shape bacteria with volutin grains were revealed. What etiotropic preparation can be a drug of the choise in this case?

* Antidiphtheritic antitoxic serum

Eubiotic

Diphtheritic toxoid

Bacteriophage

Interferon


11.Topic of next lesson №35: «Mycobacteria. Actinomycetes»
11.1.Tasks for research work of students on theme of next lesson:
To carry out immunofluorescence with BCG vaccine. Explain the results obtained.
Methodical recommendation was done (compiled) by _______________________________/П.,І.,Б./
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