VIROLOGY

Lesson № 29

GENERAL VIROLOGY

Diagnosis of viral diseases

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of direct haemagglutination test (reaction).

2. Reading of the results of indirect haemagglutination test (reaction).

3. Reading of the results of haemagglutination inhibition test (reaction).

Setting up and reading of the results of the hAemagglutination tests

The test for revealing such activity called “active or direct haemagglutination” (HA) is convenient serological technique that helps to reveal the virus in the pathological specimen (for example liquid taken from the chick embryo infected by the virus). In the case if virus is present in the specimen the red blood cells will be clumped forming rough precipitate at the bottom of the well of reading plate called “umbrella” (fig. 43-b). If the virus is absent the RBCs will settle at the bottom of the well layer by layer forming small regular shape precipitate called “button” (fig. 43-a). 
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Figure 43. Results of HA: а – negative («button»), b – positive «umbrella»).

For indirect or passive haemagglutination test red blood cells coated with a soluble antigen (e.g. viral antigenic determinant) are used (fig. 44). Such pre-coated cells will be clumped when mixed with specific serum containing antiviral antibodies. 
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Figure 44. Scheme of indirect haemagglutination test.

To detect antibodies in sera of the patients who suspected are having certain viral infection and to calculate titre of the antibodies, the serum of every patient is serially diluted in the wells of separate raw of the reading plate (fig. 45) and then standard amount of pre-coated erythrocytes is added to every well. After incubation the positive and negative result will have the same appearance as in direct haemagglutination test (fig. 43 b).
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Figure 45. Scheme of haemagglutination reaction for estimation of the antibodies titre in the sera of 8 patients: from the left – the number of patient, on the top – dilutions of the sera (from 1:2 to 1:1024), in every raw the well indicated as Pos. – positive control, and the well indicated as Neg. – negative control; from the right – estimated titre of the serum for every patient.

Haemagglutination inhibition (HAI). In this test the ability of antiviral antibodies (specific antiviral diagnostic sera) to inhibit the clumping of red blood cells by viral haemagglutinins is detected. To perform this test a raw of diluted diagnostic serum containing fixed amounts of anti-viral antibodies is prepared in the wells of the reading plate, then the diluted serum is mixed with a fixed amount of red blood cells and after that the standard amount of the specimen containing virus is added to every well.
The result of positive haemagglutination inhibition (the specific serum will block haemagglutinating activity of the virus) and the RBCs will be not clumped, the precipitate in the well will be regular – “button”. In negative haemagglutination inhibition test the virus will retain the activity and RBCs will be clumped forming rough precipitate – “umbrella”. 

Lesson № 30

ORTHOMYXOVIRIDAE. PARAMYXOVIRIDAE. CORONAVIRIDAE. TOGAVIRIDAE (RUBIVIRUS)
Laboratory diagnosis of influenza

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of direct haemagglutination test (see Lesson 29).

2. Reading of the results of indirect haemagglutination test (see Lesson 29).

3. Reading of the results of haemagglutination-inhibition test (see Lesson 29).

4. The scheme of setting up of the complement fixation test and reading of the results (see Lesson N16).

Lesson № 31



RETROVIRIDAE.

Laboratory diagnosis of HIV infection (AIDS)

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Evaluation of the immunogram (see Lesson N16).

2. Reading of the results of immune phenotyping of  lymphocytes (see Lesson N17).

Lesson № 32

PICORNAVIRIDAE. CALICIVIRIDAE.

Laboratory diagnosis of poliomyelitis

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of indirect haemagglutination test (reaction) (see Lesson 29).

2. Reading of the results of direct haemagglutination test (reaction) (see Lesson 29).

3. Reading of the results of haemagglutination-inhibition test (reaction).

4. The scheme of setting up of the complement fixation test (reaction) and reading of the results (see Lesson N16).

The methods of diagnosis of poliomyelitis mostly include recovery of the virus in cell culture. Suitable cell culture line grown in the test tubes is inoculated with the faeces of a patient and after incubation is examined with use of dry objective lens of light microscope. 
The infected by Poliovirus monolayer of cell culture is looking destroyed and the cells possess pathologically changed morphology: they are rounded with altered nuclei. The uninfected cells of cell line possess unchanged morphology. The monolayer is looking intact.

Lesson № 33

ECOLOGIC GROUPING OF ARBO- AND ROBOVIRUSES. RHABDOVIRIDAE. REOVIRIDAE.
Laboratory diagnosis of tick-borne encephalitis and rabies

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of indirect haemagglutination test (reaction) (see Lesson 29).

2. Reading of the results of direct haemagglutination test (reaction) (see Lesson 29).

3. Reading of the results of haemagglutination-inhibition test.

4. The scheme of setting up of the complement fixation test (reaction) and reading of the results (see Lesson N16).

Lesson № 34

DNA VIRUSES.
Laboratory diagnosis of the infections caused by HSV 

and adenovirus infections

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of indirect haemagglutination test (reaction) (see Lesson 29).

2. Reading of the results of direct haemagglutination test (reaction) (see Lesson 29).

3. Reading of the results of haemagglutination-inhibition test (reaction).

4. The scheme of setting up of the complement fixation test (reaction) and reading of the results (see Lesson N16).

Lesson № 35

HEPATITIS VIRUSES. ONCOGENIC VIRUSES.
Laboratory diagnosis of the infections caused 

by hepatitis A and hepatitis B viruses

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Reading of the results of indirect haemagglutination test (reaction) (see Lesson 29).

2. Reading of the results of direct haemagglutination test (reaction) (see Lesson 29).

3. Reading of the results of haemagglutination-inhibition test (reaction) (see Lesson 29).

4. The scheme of setting up of the complement fixation test (reaction) and reading of the results (see Lesson N16).

Lesson № 36

SLOW INFECTIONS. CLINICAL MICROBIOLOGY.

Laboratory diagnosis of disbiosis, opportunistic 

and hospital-acquired infections

Practical work that student has to learn at the lesson and to be able to perform at the examination

1. Using of dilution technique for plate count of bacteria isolated from faeces of patients with intestinal disbiosis.

For such diagnosis it is necessary to prepare serial dilutions of specimens, suspension of stool (faeces) obtained from the patients. 

To make the dilutions the normal saline can be used. The diluted faeces are used as a material for plating on special agar media poured into Petri dishesand solidified. 

To prepare dilutions, the rows of sterile test tubes containing the standard volumes of sterile saline are used. 
Usually tenfold dilutions are prepared as follows:

1. The first tenfold dilution of the suspension of faeces (1:10 or 10-1) is prepared by adding 1 ml of suspension containing faeces to 9 ml of saline in the first test tube, and the contents of the tube is mixed thoroughly by shaking.

2. Next dilution (1:100 or 10-2) is prepared by transferring 1 ml of diluted material from the first tube to the second one containing 9 ml of saline, stirred and then 1 ml is taken for the next dilution (fig. 51), and the dilutions are continued until the specimen will be diluted 10-11 times.

Once all the necessary dilutions have been prepared, the standard volume, 0.1 ml, of the diluted faeces has to be taken from each test tube to plate on special diagnostic agar medium for growing intestinal bacteria. 
After seeding the plates are incubated to exhibit growth: until visible growth of bacteria, colonies will appear on the surface of agar.
After obtaining the visible growth of bacteria the plates exhibiting separate growth – appearance of colonies isolated from each other (usually the plates with 30 to 300 of isolated colonies), are taken to calculate the titre of intestinal bacteria. 

The titre is calculated by multiplying the number of colonies grown on the agar plate to the degree of dilution and to 10. For example, if 70 colonies will be grown on the plate inoculated with the specimen from the test tube where its dilution was 10-4, the number of living bacterial cells in the specimen (the titre) will be 70x104 x10 = 7.0 x 106.

Practical work on Virology that student has to be able to perform at the examination

1. Reading of the results of direct haemagglutination test (reaction).

2. Reading of the results of indirect haemagglutination test (reaction).

3. Reading of the results of haemagglutination inhibition test (reaction).

4. Using of dilution technique for plate count of bacteria isolated from faeces of patients with intestinal disbiosis.
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