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1.Theme of the practical class: «Pathogenic spirochaetae. Causative agents of cholera.» - 2 hours.
2. Relevance and background of the theme. Pathogenic spirochetes include three genera: Treponema, Borrelia, Leptospira, which are the causative agents of various infectious diseases found everywhere. The problem of cholera, despite significant successes in the fight against this disease in our country and other countries of the world, remains very relevant in infectious pathology. 
3. Aim of the class: To study the microbiological diagnosis of syphilis, relapsing fever, leptospiroses and cholera.

3.1 A student should know:

- Morphology-biological properties of the causative agents of syphilis, relapsing fever, leptospiroses,

- Pathogenesis, microbiological diagnosis, the principles of therapy and prophylaxis of syphilis, relapsing fever, leptospiroses.
3.2 A student should have the skills:

- To choose and to take the material for the examination,

- To choose the method of the microbiological diagnosis of treponematoses, borrelioses and leptosperoses, to calculate and estimate the results of microscopic and serological examinations.

3.3 A student should have the habits:

- To fill the blanks of the tested material assignments in to the bacteriological laboratory,

- The estimation of syphilis, relapsing fever, leptospiroses microbiological diagnosis results. 
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 and spirochaetal  infections


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



	 ІІІ.
	Intra-subject integration

1.Main forms of bacteria

2.Bacterial research methods
3.Serological tests
 
	Timely, accurate and cost-effective methods of diagnosis of spirocheatal 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. Material for preparation
 Oriententative chart for the study of the materials on the topic, the task for practical work, contents of protocol and a few materials for preparation - see below.

The test questions answers of oriententative chart: the general characteristics of pathogenic spirochetes, morphology-biological properties, pathogenesis, the principles of prophylaxis and therapy - look the materials of the lecture «Pathogenic spirochaetes».
The laboratory diagnosis of the syphilis

Methods of the laboratory diagnosis of syphilis are determined by the pathogenesis of this disease.

The microscopic and serological methods of diagnosis are used. In the primary period of the illness (less commonly in the secondary and tertiary ones) the major tool of diagnosis is bacterioscopic examination, whereas in the second​ary and tertiary periods one largely relies on serological methods.

Bacterioscopic examination. The material to be studied is tissue fluid obtained from the bottom of an ulcer (hard chancre) or aspira​tion biopsy sample of regional lymph nodes. Before taking the material, wipe the surface of a chancre with a sterile cotton tampon soaked with isotonic sodium chloride solution. Then slightly irritate the bottom of the ulcer with a platinum spatula or a scalpel, express tissue fluid with fingers protected by a rubber glove, collect it in a capillary of a Pasteur pipette, and immediately prepare a wet-mount preparation to be examined by dark-field microscopy. A positive result is recognized by the detection of motile treponemas with regular large curls Non-pathogenic borrelias (Borrelia refringens) which may be found in the material taken from the mucosa of the external genitalia differ morphologically from pathogenic treponemas (by thickness, irregularity of curls). Moreover, they are unable to move progressively. If the chancre is located on the oral mucosa, differentiation between T.pallidum and T. microdentium (usual inhabitants of the oral cavity) presents much difficulty. In this case one examines aspiration biopsy sample of regional lymph nodes. Detection of typical treponemas confirms the diagnosis of syphilis.

Preparations stained by the Romanowsky-Giemsa method are also studied for the diagnostic purpose. Following fixation with methyl alcohol or Nikiforov's mixture, stain smears for 2-4 hrs or heat the dye three times until fumes rise, replacing the dye every minute with a new portion, the last portion of the dye being allowed to act for 5 min. The stained preparations are washed with water and dried in the air, T.pallidum acquire a light-pink color, B. refringens stain red-violet. Saprophyte treponemas are characterized by a more intense staining. In Burri's negative preparations one can easily see the form of treponemas and their curls against a black background. In the secondary and tertiary periods of the disease the material obtained from the involved foci on the skin is examined in the same manner. 

Serological diagnosis. For syphilis serological diagnosis the Wassermann reaction, the microprecipitation test, the reaction of treponema immobilization, the indirect IF test, ELISA are used.

The most prevalent of serological methods employed in the diagnosis of syphilis is the Wassermann reaction. To carry it out, one utilizes the patient's blood serum or the cerebro-spinal fluid (when the nervous system is involved). The procedure of conducting the Wassermann reaction is almost exactly the same as that of the CF test (look the methodical instructions for preparation of the practical class № 20.). The only difference lies in the fact that in the Wassermann reaction lipids of syphilis affected tissue and normal tissue are used as an antigen.

Specific antigens (alcohol extracts) present potent lipids of the liver from a foetus that has died of syphilis and testicular tissue of an infected rabbit. Non-specific antigens are lipids of the normal tissue (heart muscle of ox or horse), which are less active. Antigens for the Wassermann reaction are available commercially. Before running the test, mix the antigens with isotonic sodium chloride solution, according to the rules described in the manual. Since the commercial extracts differ in specificity, use several antigens (one specific and two non-specific ones). All the remaining ingredients of the reaction are prepared as it is done for the CF test.

Known positive (from a syphilitic patient) and negative (from a healthy subject) reacting sera are used in the reaction as a control.

When the cerebrospinal fluid (GSF) is examined by the Wasser​mann reaction, the inactivation procedure is unnecessary since the CSF contains no complement. Undiluted cerebrospinal fluid and that diluted I : I and I : 5 with isotonic saline are used. The cerebrospi​nal fluid possesses no anticomplement properties, so complement is added in an amount corresponding to its titre.

Fifty per sent of cases with primary syphilis give a positive Wassermann reaction, but not earlier than 2-3 weeks after the appearance of the chancre or 5-6 weeks following infection. The reaction is positive in 90% of cases with secondary syphilis and in 75% of cases with tertiary syphilis, mainly among those patients who had no treatment or in whom it was inadequate. Newborn and breast - fed children who have contracted Syphilis have a negative Wassermann reaction. From 95 to 98 per cent of patients with progressive paralysis and from 50 to 70 per cent of those with tabes dorsalis give a positive Wassermann reaction. In children with congenital syphilis the reaction becomes positive 2-3 months after birth.

Microprecipitation test with cardiolipin antigen.

Procedure: Three drops of an active plasma or inactivated serum are doped on the usual glass or plexiglass plate, then one drop of the antigen emulsion is added. Mix the ingredients by shaking the plate during 5 minutes, then add at three drops 0,9% isotonic sodium chloride solution in every hole of the plate, mix by rocking of the plate and incubate at home temperature for 5 min. In the time of examination of the active plasma or inactivated serum from patients in syphilis a positive reaction is witnessed by the formation of the different size flakes. With the active plasma or inactivated serum from healthy person a negative one, by opalescence is observed.

The reaction of treponema immobilization.

Procedure. Prepare a special antigen (a suspension of live T.pallidum from the testicular tissue of a rabbit infected with a laboratory strain (Nikols' strain No. 8 isolated by the CDVI*) of the causative agent). The antigen is considered suitable if over 50 motile treponemas are detected by microscopy. Blood samples from patients are taken under sterile conditions. The reaction should not be undertaken if within the last 3 weeks the patient has received antibiotics or other antisyphilitic drugs. To carry out the reaction, mix in a test tube 0.05 ml of the blood serum, 0.3 ml of the antigen, and 0.2 ml of the complement. The test is attended by the control of the serum, antigen, and comple​ment. Place the test tubes into an anaerobic jar which, following the creation of vacuum, is filled with a mixture of nitrogen and carbon dioxide and kept at 35 (C. In 18 hrs, make wet-mount preparations from the contents of each test tube, count 25 treponemas, and deter​mine the ratio of mobile and immobile ones. The percentage of tre​ponema immobilization is calculated by the formula: [(A-B) – 100] : A, where A - is the number of motile treponemas in the control, B - is the number of mobile microorganisms in the test. 

When the proportion of immobile treponemas varies from 0 to 20 per cent, the reaction is considered negative, from 21 to 50 per cent weakly positive, and from 51 to 100 per cent, positive. If the patient has syphilis, the first preparation shows immobilization of treponemas, while in the control ones they remain mobile. This test is more specific and sensitive than the Wassermann reaction and sedimentation reactions with both the patient's serum and cerebrospinal fluid, particularly in congenital and visceral syphilis and syphilis of the nervous system.

The indirect IF test.

Procedure: On a glass slide put an antigen (T.pallidum obtained from the testicular tissue of an infected rabbit) in such an amount that there are 50-60 microorgan​isms per microscopic field. Dry the smears in the air and fix them in acetone for 5 min. The patient's serum in a 1:200 dilution is placed on the preparations and kept in a moist chamber at 35 °C for 30 min (phase 1). Then the smears are washed for 10 min in a buffer isotonic saline and dried in the air. After that place a drop of fluorescent serum against human globulins onto the preparation and reincubate in a moist chamber at room temperature for another 30 min (phase II). Wash the smears in two portions of buffer saline and examine them by luminescent microscopy. The reaction is assessed by the degree of yellow-green fluorescence of treponemas. Using this reaction, one can determine the titre of antibodies in the patient's blood serum by placing its different dilu​tions on a series of preparations. The reactions of treponema immobilization and IF are consid​ered as the most specific tests in the laboratory diagnosis of syphilis.

Nowadays for serodiagnostics of syphilis is used ELISA with antigenic diagnosticums, received by genetic engineering.

The laboratory diagnosis of Epidemic Relapsing Fever.

The main method of diagnosis of epidemic relapsing fever is bacterioscopic examination, that is visualization of the causal organism in the patient's blood. 

Bacterioscopic examination. During or before an attack of relaps​ing fever take a sample of blood from the patient and make a thick-drop preparation and a smear. First, stain a thick-drop preparation. since its examination provides better possibilities to obtain a posi​tive result. On a dried unfixed preparation of a blood drop pour the Romanowsky-Giemsa dye and allow it to act for 35-45 min. Haemolysis occurs in a drop (the dye is diluted with distilled water), so 5 min later replace the dye with a fresh portion which is kept in place for 30-40 min. Then, the preparation is carefully washed with water and dried. Under the microscope borrelia look like thin blue-violet threads with several large coils(secondary coils). The length of Borrelia varies from 10 to 30 m or more. Sometimes their size is several times larger than the diameter of leukocytes (the preparation contains only leukocytes because erythrocytes are lysed). When Borrelia are present in large numbers, which is characteristic of relapsing fever, their aggregates may pose difficulty with regard to their differentiation from fibrin threads. In this case examine microscopically a smear which is dried, fixed with alcohol or Nikiforov's mixture, and stained with the Romanowsky-Giemsa dye or Pfeiffer's fuchsine. Borrelia are readily visualized by microscopy. They are at least twice as long as the diameter of red blood cells. If no Borrelia are found in a thick blood film, smears are not subjected to exami​nation. When the patient is a febrile, Borrelia cannot be detected by the ordinary methods of investigation. Hence, enrichment methods are recommended to be used in such cases. Withdraw from the vein 8-10 ml of blood, wait until it has coagulated, separate the serum, and centrifuge it at 3000 X g for 45-60 min. Then, quickly pour off the fluid by inverting the test tube, make wet-mount preparations from the sediment (which are examined by dark-field microscopy), and thick smears (which are fixed, stained, and studied in the manner used with blood smears).

Biological examination. To confirm the diagnosis of tick-borne recurrent typhus, inject subcutaineously 0.5-1 ml of citrate blood to guinea pigs. Five-six days later one can observe large numbers of Borrelia in the blood of the infected animals. This method permits the differentiation of the causative agents of epidemic versus tick-borne recurrent typhus fever. The latter induce the disease in guinea pigs, whereas Borrelia recurrentis non-pathogenic for them.

The laboratory diagnosis of Leptospiroses.

Bacterioscopic, bacteriological, biological, and serological methods of investigation are employed for the laboratory diagnosis of the disease. The material to be studied is blood, urine, and cerebrospinal fluid obtained from the patient. Depending on the epidemiological peculiarities, one might additionally study water, foodstuffs, and animal excreta. 

Bacterioscopic examination. Within 5 days after the onset of the disease Leptospira can be detected in the blood, and later on, in the urine, cerebrospinal fluid, and parenchymatous organs. Withdraw 2-3 ml of blood from the vein and mix it with 2-3 ml of 2 per cent sodium citrate. Isolate the plasma by 30-min centrifugation at 3000 X g and examine the pellet. Samples of urine, cerebrospinal fluid, and suspension of post​mortem organs are examined immediately after their collection, and their deposit is studied after 2-hour centrifugation at 4000 X g. The material to be investigated is placed on a thin glass slide (no thicker than I mm) and covered with a cover slip (no thicker than 0.2 mm). The preparation obtained is examined by dark-field micro​scopy with the aid of the dry objective. Microscopic examination reveals motile thin Leptospira with typical curls on the ends (second​ary curls), which are known as C- or S-shaped Leptospira; occasion​ally, small primary curls can also be visualized. Micro​scopy of blood rarely yields positive results and other methods of investigation have to be employed.

Bacteriological examination. Samples of blood, urine, and cerebro​spinal fluid are inoculated (in an amount of 5-20 drops) into 3-5 test tubes with a nutrient medium or distilled water.

To obtain a nutrient medium, to 3-5 ml of sterile distilled water (pH 7.2-7.4) add, under sterile conditions, 30 per cent of normal rabbit serum inactivated for 30 min at 56 °C. A non-serum Vervoort-Wolff medium (900 ml of distilled water, 0.5 g of sodium chloride, 1 g of peptone, and 100 ml of phosphate buffer) can also be used for this purpose. Inoculated cultures are cultivated at 28-30 °C. Leptospira propagate in a nutrient medium without affecting its appearance. The medium remains transparent throughout the period of observation. To detect the growth of Leptospira, make a wet-mount preparation from each specimen 10 days after inoculation and examine it by dark-field microscopy. From the test tube where the growth of Leptospira has been noted transfer 0.5-ml portions of the medium into 3 test tubes containing 5 ml of fresh nutrient medium each. The cultures are incubated for 7-10 days at 28-30 (C. To differentiate between pathogenic and saprophytic Leptospira, study their biological, cultural, and biochemical properties. The most demonstrative in this respect is the bicarbonate test which consists in the following: add 0.1 g of sodium hydrocarbonate to 100 ml of distilled water, sterilize the mixture for 30 min at 120 °G, check pH (7.2), and add 10 per cent of inactivated rabbit serum. Decant the medium in IO-ml portions, heat three times (with a 24-liour interval) on a water bath at 56 (C for 30 min, and check for sterility. 0.5-ml volumes of 7-day culture of Leptospira are introduced into 3-5 test tubes. The inoculated cultures are stored for 8 days at room temperature and then examined under the microscope. Pathogenic Leptospira are either absent or there may be no more than 1-2 organ​isms per microscopic Field. The number of saprophytes per prepara​tion is usually around 100.

Isolated Leptospira are identified by determining their serological groups with the help of a kit of agglutinating sera. To date, 18 serogroups have been identified.

Serological diagnosis. Antibodies in the patient's blood serum appear beginning from the second week of the disease. Their number grows and reaches the peak on the 14th-17th day of the disease. To reveal antibodies, one employs the reactions of microscopic agglutina​tion and lysis of Leptospira. Dilute the patient' serum in multiple ratios varying from I : 10 to 1: 1000. Into a series of test tubes introduce 0.2-ml amounts of diluted serum and the same quantity of a live culture of the diagnostic kit of Leptospira strains. Following one-hour incubation at 37 °C, prepare a wet-mount preparation from the contents of each tube and examine it by dark-field micro​scopy. Serum antibodies in the first dilutions induce lysis (complete dissolvement of Leptospira), partial lysis or granular swelling of Leptospira. In subsequent dilutions of the serum one can see agglutination (appearance of agglomerates). A positive reaction in a serum dilution of I : 1000 is diagnostically significant. A positive serological result may be observed not only with Leptospira of a serogroup responsible for the disease but also with Leptospira belonging to other serological groups. To clinch the accurate serological diagnosis, one should reveal lgG which, unlike IgM, are strictly specific. For this purpose, utilize 2-merkaptoethanol and cysteine which selectively split IgM without affecting the serological activity of IgG. 

Biological examination is carried out on guinea pigs, rabbits, and 2-4-week-old puppies. Citrate blood, urine residue, and the examined culture are admin​istered to animals intraperitoneally or subcutaneously. If the mate​rial contains Leptospira, the test animals develop fever in 5-7 days; their visible mucous membranes become yellowish. Several days after inoculation the animals die with manifestations of' hypother​mia. All post-mortem organs are yellowish in color. Leptospira are detected in the liver, kidneys, lungs, and adrenals, less frequently in other organs and tissues.
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.
Control questions:
1. General characteristic of pathogenic spirochetes. 

2. Morphological and biological properties of the syphilis pathogen.

3. Pathogenesis of syphilis. Principles of prevention and therapy. Laboratory diagnostics.

4. Morphological and biological properties of Borrelia. Pathogenesis, principles of therapy and prevention, laboratory diagnostics of relapsing fever. 

5. Morphological and biological properties of Leptospirae. Pathogenesis, principles of prevention and laboratory diagnostics of leptospirosis.

Tests (correct answer is 1st)
	

	A patient had been provisionally diagnosed with syphilis. A laboratory assistant took the blood serum for an immunologic test based on the detection of antibodies preventing the movement of treponemes and causing their death. What reaction was used for the diagnosis?

	1) Immobilization

	2) Precipitation

	3) Neutralization

	4) Agglutination

	5) Complement binding

	A patient with manifestations of fever, repeated a second time with an interval of 2 days, was delivered to the infectious diseases clinic. In a drop of blood stained according to Romanowsky-Giemsa, convoluted blue-violet cells were found. What microorganism caused the disease?

	1) Borrelia recurentis

	2) Plasmodium vivax

	3) Rickettsia typhi

	4) Leptospira interrogans

	5) Treponema pallidum

	On the soft palate and cheeks mucosa of 27-year-old woman the dentist noticed rash in the form of papules like secondary syphilis lesions. What diagnostic method is the best for verification of the preliminary diagnosis?

	1) Serological

	2) Bacterioscopic

	3) Biological

	4) Bacteriological

	5) Allergic

	A 32-year-old patient undergoing dental examination was found to have some rash-like lesions resembling secondary syphilis in the oral cavity. The patient was referred for the serological study with the purpose of diagnosis conﬁrmation. In order to detect antibodies in the serum, living Treponema were used as diagnosticum. What serological test was performed?

	1) Immobilization

	2) Neutralization

	3) Passive hemagglutination

	4) Complement binding

	5) Precipitation

	During examination of the patient’s oral cavity a dentist noticed deformation of the teeth and a crescent indentation on the upper right inscisor. The teeth are undersized, barrel-shaped - tooth cervix is wider than its edge. The patient uses a hearing aid, suffers from visual impairment. What type of syphilis affects teeth in such a way?

	1) Late congenital

	2) Primary

	3) Early congenital

	4) Secondary

	5) Neurosyphilis

	In a microslide of the patient’s regional lymph node stained with Giemsa method a doctor detected thin microorganisms with 12-14 uniform tendrils with pointed tips, 10-13 micrometers in length, pale pink in color. In this case they can be identiﬁed as infectious agents of the following disease:

	1) Syphilis

	2) Relapsing fever

	3) Leishmaniasis

	4) Leptospirosis

	5) Trypanosomiasis

	Thin spiral-shaped microorganisms of a pale pink color with 12-14 curls and pointed ends was isolated from a patient with an ulcer located on the mucous membrane of the oral cavity when stained this material according to Romanovsky-Giemsa. What  causative agent is characterized by such symptoms?

	1) Syphilis

	2) Relapsing fever

	3) Campylobacteriosis

	4) Sodoku

	5) Leptospirosis

	The doctor diagnosed the patient with typhoid fever?  A microscopic examination  was prescribed for the laboratory confirmation of the diagnosis. In which of the following materials can causative agents of this disease be found?

	1) in the blood

	2) In the urine

	3) In the sputum

	4) In the nasopharyngeal scrape

	5) in the feces

	The population suffers from this dangerous disease in the endemic zone of leptospirosis. What is the greatest source of infection?

	1) Rodents

	2) Milk products

	3) Ticks

	4) Meat products

	5) Cattle

	 A sick man was hospitalized on the 5th day of the disease with manifestations of jaundice, muscle pain, chills of nosebleeds.  The bacteriologist performed a dark-field microscopy of a patient’s blood drop during laboratory diagnostics. What are the causative agents of the disease?

	1) Leptospira interrogans

	2) Bartonella bacilloformis

	3) Rickettsia mooseri

	4) Calymmatobacterium granulomatis

	5) Borrelia duttonii

	A patient with fever, which recurs periodically, was admitted to the infectious diseases hospital. Spiral-shaped microorganisms with sharp ends of a blue-violet color stained by the Romanovsky Giemsa method are revealed. What pathogen is detected?

	1) Relapsing fever

	2) Malaria

	3) Leptospirosis

	4) Typhoid fever

	5) Typhus

	A person who died from an acute infectious disease, accompanied by fever, jaundice, hemorrhagic rashes on the skin and mucous membranes, as well as acute renal failure, was found sinuous bacteria  like letters C and S in histological examination of kidney tissue with Romanovsky-Giemsa staining.  What are these bacteria?

	1) Leptospira

	2) Campylobacter

	3) Spirillas

	4) Borrelia

	5) Treponema

	A patient was admitted to the infectious diseases clinic with a preliminary diagnosis of "epidemic relapsing fever?" What material taken from the patient should be examined first?

	1) Blood

	2) Feces

	3) Liquor

	4) Urine

	5) In the nasopharyngeal scrape

	Lyme borreliosis was first detected in endemic areas of the United States, and currently the disease is observed in Europe, Asia and Australia. Which way is Lyme borreliosis transmitted?

	1) By  tick bites

	2) By contact with the urine of rodents

	3) Through blood transfusion

	4) When eating waterfowl meat

	5) By lice bites

	Spirochetes were found during a dark-field microscopic examination of chancre material found in a patient on the vaginal mucosa. Which group of bacteria are these microorganisms belong according to morphological features to?

	1) spiral

	2) cocci

	3) bacilli

	4) clostridia

	5) bacteria

	Material from the patient with suspecting relapsing fever was taken during a fever. A thick drop smear was prepared from blood for bacterioscopic examination. What staining method should be used to identify the pathogen?

	1) Romanovsky - Giemsa

	2) Burri - Gins

	3) Zil-Nielsen

	4) Neisser

	5) Ozheshko

	 Mobile microorganisms with many small pink curls were found by stainning  according to Romanovsky-Giemsa in the urine of a patient with signs of intoxication and renal failure.  From the anamnesis it is known that the patient a few days ago bathed in an open reservoir. What disease can be suspected?

	1) Leptospirosis

	2) Brucellosis

	3) Pseudotuberculosis

	4) Syphilis

	5) Flu

	What sanitary and epidemiological measure has dramatically reduced the incidence of epidemic relapsing fever?

	1) Pediculosis control

	2) Extermination of wild rodents

	3) The use of acaricides (tick control)

	4) Deratization

	5) Use of insecticides

	The cultivation of which spirochetes on an artificial nutrient medium is used in the diagnosis of the disease?

	1) Leptospira interrogans

	2) Treponema pertenue

	3) Borrelia recurrentis

	4) Treponema bejel

	5) Treponema pallidum


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
	The laboratory assistant took the blood serum from the patient with the preliminary diagnosis of syphilis for performance of the immunologic reaction based on detection of antibodies which stop the movement of treponemas and cause their death. What reaction will be used for diagnostics? 


	
	Immobilization test

	2
	The 22-year-old student addressed to dermatovenereologist with complaints of the erosion on the penis balanus which developed a few days ago. At objective examination of the patient the painless ulcer of 1 sm in size, with accurate and smooth edges were revealed on balanus. Regional lymph nodes were enlarged; the general state was satisfactory. At microscopy of scraping the curved motile microorganisms were found, which were stained poorly. Name the most probable pathogen. 
	
	T. pallidum


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

А. Questions for self-control

1.The general characteristics of pathogenic spirochaetes. 

2. The morphological and biological properties of the causative agent of syphilis.

3. Pathogenesis of syphilis. The principles of prophylaxis and therapy. Laboratory diagnosis.

4. The morphological and biological properties of borrelia. Pathogenesis, principles of therapy and prophylaxis, laboratory diagnosis of relapsing fever.

5. The morphological and biological properties of Leptospirae. Pathogenesis, principles of prophylaxis and laboratory diagnosis of leptospiroses

B. Tests (correct answer is 1st)


	A patient with an ulcer in the form of a solid chancre on the mucous membrane of the genitals turned to a dermatovenerologist. What diagnostic method should be used to confirm the diagnosis of syphilis?

	1) Darkfield microscopy of chancre material

	2) Wasserman reaction with patient serum

	3) Infection of rabbit into testicle with pure treponem culture

	4) Isolation of a pure culture of microorganisms from chancre and its identification

	5) Guinea pig infection with chancre material

	In laboratory for extremely dangerous infections diagnostics the gram-negative curved rods resembling "comma" were revealed at bacterioscopic examination of feces from the patient with diarrhea and dehydration. What disease can be supposed in the patient?

	1) Cholera

	2) Typhoid fever

	3) Intestinal form of plague

	4) Diphtheria

	5) Salmonella gastroenteritis

	Initial inoculation of water in 1% peptone water resulted in growth of a thin film on the medium surface in 6 hours. Such cultural properties are characteristic of causative agent of the following disesase:

	1) Cholera

	2) Pseudotuberculosis

	3) Plague

	4) Dysentery

	5) Tuberculosis

	Impression smear of mucosa biopsy material has been obtained from a patient with peptic ulcer disease of the stomach. Gram-negative arcuate bent microorganisms were detected, urease activity test was positive. What microorganisms were detected in the patient?

	1) Helicobacter

	2) Spirilla

	3) Leptospira

	4) Treponema

	5) Spirochaeta

	A man is suffering from diarrhea. In summer he spent his vacation in the south at the sea coast. Bacteria with the following properties were detected in his feces: gram-negative curved mobile monotrichous bacilli that do not produce spores or capsules. Bacilli are undemanding to nutrient media but require alkaline reaction (рН 8,5-9,5). Described are the agents of the following enteric infection:

	1) Cholera

	2) Shigellosis

	3) Pseudotuberculosis

	4) Colienteritis

	5) Typhoid fever

	At microscopic examination of feces from the patient with presentations of profuse diarrhea, repeated vomiting and increasing intoxication the gram-negative rods were found. They resembled comma and were arranged in groups like flocks of fishes. The culture of the pathogen was isolated through enrichment medium - 1% peptone water, where it formed gentle film. What disease is caused by this pathogen?

	1) Cholera

	2) Pseudotuberculosis

	3) Salmonellosis

	4) Intestinal yersiniosis

	5) Shigellosis

	A 42-year-old patient with gastric ulcer has a disbalance between the aggressive and defensive factors. Which of the following factors contributes to the development of gastric ulcer?

	1) Helicobacter pylori

	2) Prostaglandin E2

	3) Hydrocarbonate

	4) Prostacyclin

	5) Mucin

	Bacteriological method is the main in laboratory diagnostics of cholera. At identification of the pathogen we consider its morphological properties. The pathogen has form of the curved rod and one polarly located flagellum. What group of bacteria by quantity and localization of flagella does the cholera pathogen belong?

	1) Monotrichous

	2) No one

	3) Amphitrichous

	4) Peritrichous

	5) Lophotrichous

	During fibergastroscopy of a patient with ulcer disease of the stomach, the mucosal biopsy material is taken from the area of an ulcer. Impression smear is prepared from the biopsy material and stained by Gram method; the rest of the biopsy material is tested for urease activity. Microscopy of the impression smear revealed gram-negative spiral-shaped microorganisms, urease activity test is positive. What bacteria were detected?

	1) Helycobacter pylori

	2) Shigella flexneri

	3) Spirilla minor

	4) Treponema pallidum

	5) Campylobacter jejuni

	A patient underwent esophagogastroduodenoscopy. Analysis of the biopsy material enabled doctors to diagnose him with helicobacteriosis. What property of the bacteria found in this patient had to be obligatory taken into account during their cultivation? 

	1) Microaerophilic ability

	2) Absence of spores and capsules

	3) Colonisation of gastral cells

	4) Presence of urease

	5) Presence of six polar flagella

	The coma-shaped  bacteria were extracted from the investigated sample. They are curved, extremely mobile, gram-negative, form no spores or capsules, have facultative anaerobic form of respiration. They form transparent smooth colonies in alkaline agar, ferment saccharose and mannose into acid, produce exotoxin, fibrinolysin, collagenase, and hyaluronidase. What agent was extracted?

	1) Vibrio cholerae

	2) Proteus

	3) Pseudomonas aeruginosa

	4) Colibacillus

	5) Dysentery bacillus


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 schemes of microbiological diagnostics of the spirochetoses. 

2. To view and sketch the micropreparation of Treponema pallidum. 

3. To view and sketch the morphology of Borrelia and Leptospira according to the tables.

4. To register and assess the result of Wassermann reaction

9. Instructions for acquirement of professional habits and skills:

9.1. Methodology of running of work, steps of running.
	Questions for preparation
	Tasks for the practical work
	Protocol

	1. General characteristic of pathogenic spirochetes. 

2. Morphological and biological properties of the syphilis pathogen.

3. Pathogenesis of syphilis. Principles of prevention and therapy. Laboratory diagnostics.

4. Morphological and biological properties of Borrelia. Pathogenesis, principles of therapy and prevention, laboratory diagnostics of relapsing fever. 

5. Morphological and biological properties of Leptospirae. Pathogenesis, principles of prevention and laboratory diagnostics of leptospirosis. 
	1. To study schemes of microbiological diagnostics of the spirochetoses. 

2. To view and sketch the micropreparation of Treponema pallidum. 

3. To view and sketch the morphology of Borrelia and Leptospira according to the tables.

4. To register and assess the result of Wassermann reaction 
	 Figure

Figures

Conclusion



	Syphilis
pathogen

Treponema pallidum
	Relapsing fever
pathogen
Borrelia recurrentis

	Leptospirosis
pathogen
Leptospira interrogans

	Staining by Romanovsky-Giemsa


The scheme of performance of the Wassermann reaction

	Ingredients, ml
	1
	2
	3
	4
	Incubation

	Inactivated serum of the patient (30 min. at 56º С), 1:5

Antigen 1 (specific)

Antigen 2 (nonspecific)

Antigen 3 (nonspecific)

Complement (working dose)

Isotonic NaCl solution 
	0,5

0,5

-

-

0,5

-


	0,5

-

0.5

-

0.5

-


	0,5

-

-

0.5

0.5

-


	0,5

-

-

-

0,5

0,5
	37( С
45 min


	Hemolytic system, sensibilized during 30 minutes at 37( С


	1.0
	1.0
	1.0
	1,0
	37 (С 1 h.

	Registration of CFT

(by delay of hemolysis)

(+)-positive ; (-) - negative.
	
	
	
	
	


Conclusion: 

Wassermann reaction is positive, negative 

     (cross out unnecessary)

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

	A patient with fever, which recurs periodically, was admitted to the infectious diseases hospital. Spiral-shaped microorganisms with sharp ends of a blue-violet color stained by the Romanovsky Giemsa method are revealed. What pathogen is detected?

	*Relapsing fever

	Malaria

	Leptospirosis

	Typhoid fever

	Typhus

	A person who died from an acute infectious disease, accompanied by fever, jaundice, hemorrhagic rashes on the skin and mucous membranes, as well as acute renal failure, was found sinuous bacteria  like letters C and S in histological examination of kidney tissue with Romanovsky-Giemsa staining.  What are these bacteria?

	*Leptospira

	Campylobacter

	Spirillas

	Borrelia

	Treponema

	A patient was admitted to the infectious diseases clinic with a preliminary diagnosis of "epidemic relapsing fever?" What material taken from the patient should be examined first?

	*Blood

	Feces

	Liquor

	Urine

	In the nasopharyngeal scrape

	Lyme borreliosis was first detected in endemic areas of the United States, and currently the disease is observed in Europe, Asia and Australia. Which way is Lyme borreliosis transmitted?

	*By  tick bites

	By contact with the urine of rodents

	Through blood transfusion

	When eating waterfowl meat

	By lice bites

	Spirochetes were found during a dark-field microscopic examination of chancre material found in a patient on the vaginal mucosa. Which group of bacteria are these microorganisms belong according to morphological features to?

	*spiral

	cocci

	bacilli

	clostridia

	bacteria

	Material from the patient with suspecting relapsing fever was taken during a fever. A thick drop smear was prepared from blood for bacterioscopic examination. What staining method should be used to identify the pathogen?

	*Romanovsky - Giemsa

	Burri - Gins

	Zil-Nielsen

	Neisser

	Ozheshko

	 Mobile microorganisms with many small pink curls were found by stainning  according to Romanovsky-Giemsa in the urine of a patient with signs of intoxication and renal failure.  From the anamnesis it is known that the patient a few days ago bathed in an open reservoir. What disease can be suspected?

	*Leptospirosis

	Brucellosis

	Pseudotuberculosis

	Syphilis

	Flu

	What sanitary and epidemiological measure has dramatically reduced the incidence of epidemic relapsing fever?

	*Pediculosis control

	Extermination of wild rodents

	The use of acaricides (tick control)

	Deratization

	Use of insecticides

	The cultivation of which spirochetes on an artificial nutrient medium is used in the diagnosis of the disease?

	*Leptospira interrogans

	Treponema pertenue

	Borrelia recurrentis

	Treponema bejel

	Treponema pallidum

	A patient with an ulcer in the form of a solid chancre on the mucous membrane of the genitals turned to a dermatovenerologist. What diagnostic method should be used to confirm the diagnosis of syphilis?

	*Darkfield microscopy of chancre material

	Wasserman reaction with patient serum

	Infection of rabbit into testicle with pure treponem culture

	Isolation of a pure culture of microorganisms from chancre and its identification

	Guinea pig infection with chancre material


11.Topic of next lesson №24: «Causative agents of cholera. Causative agents of zoonotic infections.»
11.1.Tasks for research work of students on theme of next lesson.

Topic for report: “Usage of dangerous bacteria and its toxins as biological weapon”
Methodical recommendation was done (compiled) by_________________/П.,І.,Б./
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