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LESSON 31. MEDICAL VIROLOGY. POXVIRUSES.     
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

The questions for discussing

1. Features of viruses.

2. Morphology of viruses. 

3. Replication of viruses.

4. Nomenclature of viruses. Viroids. Prions.

5. Virus-host interaction. 

6. Pathogenesis of viral infections.

7. Host responses to virus infections.

8. Laboratory diagnosis of viral infections.

9. Poxviruses. Morphology. Antigenic structure. Cultivation. Viruses causing human infections. Prophylaxis.

Laboratory work №1. Microscopical and cultural methods of Lab diagnostics of virus infection.

The goal:  To acquire skill of microscopical and cultural methods of Lab diagnostics of virus infection.  
Clinical Task. Clinical specimen from a patient (discharge from vesicles) with previous diagnosis “Smallpox” was admitted in a laboratory. A smear from the specimen was prepared and stained with silvering with method of Morozoff-Pashen. Inoculation of cell culture was made at the same time and a virus strain was isolated.  For identification of the strain the neutralization test in the cell culture with specific diagnostic serum was carried out. Register results of microscopical and cultural methods. Make a conclusion.

The technique №1. Morozoff-Pashen staining. A smear from discharge from vesicles fixes, treated with tannin solution and stained with silver nitrate. 
The technique №2. Isolation of a virus strain in cell culture. Some dilutions (1 : 10, 1 : 100, 1 : 1000) of a clinical specimen in the volume 0.1-0.2 ml are inoculated in flasks with cell culture. For 7 days cythopathic effect is observed.  

The technique №2. Identification of a virus strain with neutralization test. An isolated virus strain is mixed with a proper diagnostic antiviral serum. The mixture is incubated for 1.0-1.5 h under 370 С and then it is inoculated into a cell culture.  Registration of the test is carried out by absence of cythopathic effect in the cell culture coupled with the effect presented in the control cell culture.

OBSERVATIONS AND RESULTS

	Microscopy of discharge from vesicles (drawing with label)
	Neutralisation test (trial) flask 

Components: isolated virus strain + diagnostic antiviral serum + cell culture 

(drawing with labels)
	Control flask

Components: isolated virus strain + cell culture

(drawing with labels)

	
	

	


The conclusion. Answer the question in written form:

What results of these methods of lab diagnostics confirm the diagnosis? 
Laboratory work №2. Cultural methods of Lab diagnostics of virus infection.

The goal:  To acquire skill of cultural method of Lab diagnostics of virus infection.  
Clinical Task. Clinical specimen from a patient (discharge from vesicles) with previous diagnosis “Smallpox” was admitted in a laboratory. Inoculation of embryonated egg was made and a virus strain was isolated. The embryo was died. It is necessary to make a postmortem (examination) of the embryo and to detect virus with hemagglutination test and to identify it with neutralization test (delayed hemagglutination test). Make a conclusion.

The technique №1. Cultivation of virus in embryonated chicken egg (10-12 days age). The blunt end of chicken egg under air sac is treated with antiseptic (ethanol). Then in the egg shell the small hole is produced by pointed probe.  After that the procedure is repeated in projection of chorioallantoic membrane. Then clinical specimen treated with antibiotics is injected with syringe into chorioallantoic membrane. After inoculation both holes are closed with liquid paraffin and cover slides. Inoculated embryo is incubated under 370 С within 48-72 h. then it is opened and chorioallantoic membrane is studied to reveal visible lesions (pocks) appeared as white sharply limited spots. 

The technique №2. Viral Hemagglutination Test for detection of the virus. Haemagglutination test can be carried out in test tubes, special plastic trays or on slide. When erythrocytes are added to serial dilutions of a viral suspension, the highest dilution that produces haemagglutination provides the titre. The haemagglutinaton titre is measured in HA units. Erythrocytes which are not agglutinated settle at the bottom in the form of a 'button', while the agglutinated erythrocytes are seen spread into a shield-like pattern. As inactivated virus can be also haemagglutinate, the test is used to titrate killed influenza vaccine.

Ingredients and their doses

	Ingredients 
	Trial well 
	Control well 

	Chorioallantoic fluid containing virus
	1 drop
	-

	Erythrocytes 
	1 drop
	1 drop

	NaCl isotonic solution
	-
	1 drop


The technique №3. Virus Neutralization Test (Delayed Hemagglutination Test) for identification of the  isolated virus.
Ingredients and their doses

	Ingredients 
	Trial well 
	Control well 

	Chorioallantoic fluid containing virus
	1 drop
	1 drop

	Diagnostic antiviral serum
	1 drop
	-

	Erythrocytes 
	1 drop
	1 drop

	NaCl isotonic solution
	-
	1 drop


OBSERVATIONS AND RESULTS

	Clinical specimen
	Infected object 
	Results of the experimental infection

	
	
	State of the embryo
	Result of hemagglutination test
	Result of delayed hemagglutination test

	
	
	
	Trial
	Control
	Trial
	Control

	
	
	
	
	
	
	


The conclusion. Answer the question in written form:

What results of this method of lab diagnostics confirms the diagnosis? 
Explain the result of delayed hemagglutination test. 

LESSON 32. MICROBIOLOGY OF ACUTE RESPIRATORY VIRAL INFECTIONS.     
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

The questions for discussing

1. Influenza. Etiology, epidemiology, pathogenesis, laboratory diagnosis, specific prophylaxis and therapy. 

2. Adenovirus infection, rhinovirus infection. Etiology, epidemiology, pathogenesis, laboratory diagnosis, specific prophylaxis and therapy.

3. Infections caused by herpes viruses: chickenpox, shingles, genital herpes, neonatal herpes infections, cytomegalovirus infection. Etiology, epidemiology, pathogenesis, laboratory diagnosis, specific prophylaxis and therapy.

4. Measles, parainfluenza, mumps. Etiology, epidemiology, pathogenesis, laboratory diagnosis, specific prophylaxis and therapy.

5. Arbovirus infections – definition.
6. Tick-borne and Japanese encephalitis. Etiology, epidemiology, pathogenesis, laboratory diagnosis, specific therapy and prevention.
7. Hemorrhagic fever: Omsk, Crimean, yellow, HFRS. Etiology, epidemiology, pathogenesis, laboratory diagnosis, therapy and prevention. 
8. Rubella. Etiology, epidemiology, pathogenesis, laboratory diagnosis, prevention.

Laboratory work #1. Serological method of lab diagnostics of Influenza.

The goal:  To acquire a skill of serological method of lab diagnostics of Influenza.

Clinical Task. The clinical specimens (blood) were sampled from two patient A. and B. with provisional diagnosis “Influenza?” on the 2nd and 12th days of disease. The specimens were submitted to the Lab. Serum was made from the blood. The delayed haemagglutination test was used for detection of specific antibodies. Register results of this serological test.

OBSERVATIONS AND RESULTS

	
	Dilutions of patients’ serum

	
	Control
	1/20
	1/40
	1/80
	1/160
	1/320
	1/640

	
	Phenomenon of delayed haemagglutination (write +/-)

	Patient A. (2nd day)
	
	
	
	
	
	
	

	Patient A. (12th day)
	
	
	
	
	
	
	

	Patient A. (2nd day)
	
	
	
	
	
	
	

	Patient A. (12th day)
	
	
	
	
	
	
	


The conclusion. Answer questions the following in written form:

1. In which patient diagnosis is confirmed? Why?
2. Which reaction is anamnestic? Why? 
Laboratory work №2. Cultural method of Lab diagnostics of adenovirus infection.

The goal:  To acquire skill of cultural method of Lab diagnostics of adenovirus infection.  
Clinical Task 

Clinical specimen from a patient (conjunctival swab) with diagnosis “Ceratoconjunctivitis” was admitted in a laboratory. Inoculation of cell culture was made and a virus strain was isolated.  For identification of the strain the neutralization test in the cell culture with specific diagnostic sera was carried out. Register result of cultural method. Make a conclusion.

The technique №1. Isolation of a virus strain in cell culture.

Some dilutions (1 : 10, 1 : 100, 1 : 1000) of a clinical specimen in the volume 0.1-0.2 ml are inoculated in flasks with cell culture. For 7 days cythopathic effect is observed.  

The technique №2. Identification of a virus strain with neutralization test.

An isolated virus strain is mixed with a proper diagnostic antiviral serum. The mixture is incubated for 1.0-1.5 h under 370 С and then it is inoculated into a cell culture.  Registration of the test is carried out by absence of cythopathic effect in the cell culture coupled with the effect presented in the control cell culture.

OBSERVATIONS AND RESULTS

	Isolation of pure culture
	Identification of pure culture

	Cytopathic effect 

Components: clinical specimen + cell culture 

(drawing with labels)
	Neutralisation test 1

Components: isolated virus strain + diagnostic antiviral adenovirus serum + cell culture 

(drawing with labels)
	Neutralisation test 2

Components: isolated virus strain + diagnostic antiviral herpesvirus serum + cell culture 

(drawing with labels)

	
	

	


The conclusion. Answer the questions in written form:

What results of this method of lab diagnostics confirm the diagnosis? 
Explain observed phenomena at the every stage of cultural method.

Laboratory work №3. Characteristics of immune medicines

	Name of medicine
	Type of medicine
	Compo-sition
	Method of production
	Type of immunity
	Purpose for therapeutic medicine / Method of lab diagnostics for diagnostical medicine

	Dry live influenza vaccine
	
	
	
	
	

	Human 

hyperimmune

influenza 

immunoglobulin
	
	
	
	
	

	Typospecific influenza sera  А, А1, А2, В, С
	
	
	
	
	

	Dry adenovirus diagnosticum


	
	
	
	
	


LESSON 33. MICROBIOLOGY VIRAL HEPATITIS
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

The questions for discussing

1.Enteral viral hepatitis A, E: morphology of pathogens, especially the epidemiology, pathogenesis, laboratory diagnosis, specific therapy and prevention.
2.Parenteral viral hepatitis b, C, D, G, TTV: etiology, epidemiology, pathogenesis, laboratory diagnosis, prevention.
Laboratory work #1. Serological method of lab diagnostics of viral hepatitis.

The goal:  To acquire a skill of serological method of lab diagnostics of viral hepatitis.

Clinical Task. The clinical specimens (blood) were sampled from two patient A. and B. with provisional diagnosis “Viral Hepatitis A?”. The specimens were submitted to the Lab. Serum was made from the blood. ELISA with diagnosticum from hepatitis A virus was used for detection of specific antibodies of IgM class. Register results of this serological test.

OBSERVATIONS AND RESULTS

	Diagnosticum
	Results of ELISA with the following sera (+/-):

	
	of patient

А.
	of patient

B.
	“+” control
	“-” control

	Diagnosticum from hepatitis A virus
	
	
	
	


The conclusion. Answer the following questions in written form:

1. In which patient diagnosis is confirmed? Why?

2. Draw the schem of ELISA method and label all components.

Laboratory work №2. Genetic method of Lab diagnostics of viral hepatitis.

The goal:  To acquire skill of genetic method of Lab diagnostics of viral hepatitis.  
Clinical Task. 36 years woman visited a doctor with complaints of weakness, loss of appetite, nausea and pain in the right subcastal area. 4 months ago she visited a dentist for tooth extraction. She hasn,t ever been vaccinated against hepatitis B. Previous diagnosis “Viral hepatitis B?” was made out. Lab examination resulted in detection of HBsAg in the blood but antibodies to HBcAg did not revealed. To differ acute and latent infection PCR was perfomed for evaluation of specific fragment of HBV DNA with couple of primers precWCs and precCOMas producing amplicon of size 204 bp (base pairs). Register result of electrophoresis for detection of the amplicon after PCR and make a conclusion.

OBSERVATIONS AND RESULTS

                                                         [image: image1.jpg]



The conclusion. Answer the questions in written form:

What results of all methods of lab diagnostics confirm the diagnosis “Viral hepatitis B”? 
Why detection of HBsAg is not sufficient for diagnosis of viral hepatitis B?
Laboratory work №3. Characteristics of immune medicines
	Name of medicine
	Type of medicine
	Compo-sition
	Method of production
	Type of immunity
	Purpose for therapeutic medicine / Method of lab diagnostics for diagnostical medicine

	Hepatitis B vaccine
	
	
	
	
	

	Human hyperimmune

Hepatitis A

immunoglobulin
	
	
	
	
	

	Diagnosticum from HAV
	
	
	
	
	

	Antibody to HBsAg
	
	
	
	
	


LESSON 34. MICROBIOLOGY OF THE INTESTINAL VIRAL INFECTIONS
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

The questions for discussing

1. Polio. Morphology of causative agent, epidemiology, pathogenesis, laboratory diagnosis, specific therapy and prevention. 
2. Enterovirus infection Coxsackie and echo. Morphology of causative agent, epidemiology, pathogenesis, laboratory diagnosis, specific therapy and prevention. 
3. Rotavirus infection. The morphology of pathogens, especially the epidemiology, pathogenesis, laboratory diagnosis, specific therapy and prevention.
Laboratory work #1.

The goal:  To acquire a skill of method of lab diagnostics of polio.

Clinical Task. The clinical specimens were sampled from patient with provisional diagnosis “PolioViral Infection?”. The specimens were submitted to the Lab. Specimens was made virologic test. Register results of this test.

OBSERVATIONS AND RESULTS

	The material
	Virus Isolation 
	The identification of the virus

	
	Exper
	Control
	Breeding serum
Immune serum to 

the polioviruses type
	1/10
	1/20
	1/30
	1/40
	C

	
	
	
	I
	
	
	
	
	

	
	
	
	II
	
	
	
	
	


Conclusion: 

1. On what basis has detected a virus in tissue culture, which serovar?
2. The ingredients and the reaction mechanism of blagoobrazov? 
3. Is it possible to put the diagnosis of "Polio" only virological research without the proper clinic?
Laboratory work #2.

The goal:  To acquire a skill of antybodi lewel in serum of patient with Cocsaki deasis

Clinical Task. The clinical specimens (blood) were sampled from patient with provisional diagnosis “Enterovirus deasis”. The specimens were submitted to the Lab. Serum was made from the blood. Register results of this serological test.

OBSERVATIONS AND RESULTS

	Diagnosticum
	Results of RA with the following sera (+/-):

	
	1/4
	1/8
	1/16
	1/32
	1/64
	K

	Diagnosticum ECHO
	
	
	
	
	
	

	Diagnosticum Cocsaki
	
	
	
	
	
	


Conclusion:

1. Explain the mechanism of color change of the medium.
2. What the diagnosis is and why?
LESSON 35.  MICROBIOLOGY OF SLOW VIRUS INFECTIONS   
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

The questions for discussing

1. The definition of the term "Slow infection."
2. HIV infection: morphology of the pathogen, epidemiology, pathogenesis, laboratory diagnosis, specific prevention.
3. Rabies: morphology of the pathogen, epidemiology, pathogenesis, immunity, laboratory diagnostics, specific prophylaxis.
4. Subacute sclerosing panencephalitis: morphology of the causative agent, pathogenesis, laboratory diagnosis.
5. Diseases caused by prions (Kuru, a disease of Creutzfeldt-Jakob, etc.). Features of causative agents, pathogenesis, laboratory diagnosis.
Laboratory work #1. Serological method of HIV screening.

The goal:  To acquire a skill of serological method of HIV screening.

Clinical Task. The clinical specimens (blood) were sampled from two persons A. and B. during screening for HIV. The specimens were submitted to the Lab. Serum was made from the blood. ELISA with diagnosticums from HIV1 and HIV2 was used for detection of specific antibodies. Register results of this serological test. Make a conclusion.

OBSERVATIONS AND RESULTS

	Diagnosticum
	Results of ELISA with the following sera (+/-):

	
	of patient

А.
	of patient

B.
	“+” control
	“-” control

	Diagnosticum from HIV1 
	
	
	
	

	Diagnosticum from HIV2 
	
	
	
	


The conclusion. Answer the following questions in written form:

1. In which person positive result of screening for HIV was received?  Why?
2. Which additional lab diagnostics is necessary to confirm or exclude the diagnosis “HIV” in case of positive screening?
Laboratory work №2. Use of microscopical method for diagnostics of rabies.

The goal:  To acquire skill of microscopical diagnostics of rabies.  
Clinical Task 

A young man with bite wound visited a traumatological point. He was bitten with his own dog. The dog dead in the 5th day after bite. From “Meningitis” cerebro-spinal fluid was taken. From the hippocampus of the brain of the dead dog the smear was prepared. It was stained with Mann’s method. Perform the microscopical examination of the smear and draw the results.

OBSERVATIONS AND RESULTS

	Clinical specimen
	Method of diagnostics
	Drawing with labels

	
	
	


Laboratory work №3. Serological method of HIV laboratory confirmation.

The goal:  To acquire a skill of serological method of HIV laboratory confirmation.  
Clinical Task. Double positive result of HIV screening with ELISA was received in every of two examined persons #1 and #2. To confirm or exclude the diagnosis “HIV” Western blot was carried out with sera of the persons. Register results of this serological test. Make a conclusion.

The technique of evaluation of antibidy to HIV with Western blot

This test requires high technical skills. It is more difficult than the ELISA to perform and interpret accurately, but it is less likely to give a false-positive result because it can distinguish HIV antibodies from other antibodies that may react to the ELISA. A Western blot is usually done to confirm the results of two positive ELISA tests.

1. Nitrocellulose strip with adsorbed AG of HIV is treated with examined serum.

2. The strip is washed to remove unconnected AB.

3. The strip is treated with antiglobuline serum lebelled by the enzyme horseradish peroxidase.

4. The strip is washed to remove unconnected antiglobuline AB.

5. The substrate hydrogenium peroxide is added to the enzyme and chromogenic indicator for atomic oxygen producing from hydrogenium peroxide.

6. For registration of result compare appeared zones of staining with control strip.

OBSERVATIONS AND RESULTS

	Labels for AG of HIV1 in control strip 
	Control strip (drawing of staining zones)
	Strip treated with serum of examined patient #1 (drawing of staining zones)
	Strip treated with serum of examined patient #2 (drawing of staining zones)

	
	
	
	


The conclusion. Answer the question in written form:

In which person diagnosis “HIV” was confirmed?  Why? 
patient’s blood





“+” control





“-” control





204 bp
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