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Aim of the class: To study the microbiological diagnosis of escherichiosis

 A student should know:  

* . The characteristics of the family of  Enterobacteriaceae. The characteristics of the genera   Escherichia, Salmonella, Shigella.

* The diagnostic differential media for the cultivation of the enterobacteria(Endo’s medium, Levin’s medium, Ploskirev’s medium, Hiss’ medium) - the principle composition and significance.

* The morphologo-biological properties of Escherichia. 

* The antigenic structure of the intestinal rod. Pathogenicity. Pathogenic serogroups of intestinal rod: EPIR ( enteropathogenic),EIIR ( enteroinvasine), ETIR (enterotoxic)- are causative agent of colienteritis, dysentery-like and cholera-like diseases.

* The role of  E.coli as a representative of normal microflora and also in the etiology of purulent- inflammatory diseases.

* The epidemiology and pathogenesis of escherichiosis. The principles of prophylaxis and  therapy.

* The microbiological diagnosis of escherichiosis.
A student should have the skills:

*  To choose   the material for the examination;

*   To carry out a  bacteriological and serological examination for diagnosis of escherichiosis, to calculate and estimate the results.

 A student should have the habits:

*  Preparing a smear from a culture of intestinal rod, to stain according to Gram, microscopy .

* Making a calculation of fermentative activity of E.coli according to the demonstrated set.

* Determining the serogroup  of intestinal rodweture in the agglutination test on glass.

№ 36. THE CAUSATIVE AGENTS OF BACTERIAL INTESTINAL INFECTIONS. THE MICROBIOLOGICAL DIAGNOSIS OF ESCHERICHIOSIS
	Оriententative chart for the study of the materials on the topic        
	Task for practical work
	Contents of protocol

	1. The characteristics of the family of  Enterobacteriaceae. The characteristics of the genera   Escherichia, Salmonella, Shigella.

2. The diagnostic differential media for the cultivation of the enterobacteria(Endo’s medium, Levin’s medium, Ploskirev’s medium, Hiss’ medium) - the principle composition and significance.

3. The morphologo-biological properties of Escherichia. 

4. The antigenic structure of the intestinal rod. Pathogenicity. Pathogenic serogroups of intestinal rod: EPIR ( enteropathogenic),EIIR ( enteroinvasine), ETIR (enterotoxic)  are causative agents of colienteritis, dysentery-like and cholera-like diseases.

5. The role of  E.coli as a representative of normal microflora and also in the etiology of purulent- inflammatory diseases.

6. The epidemiology and pathogenesis of escherichioses. The principles of prophylaxis and  therapy.

7. The microbiological diagnosis of escherichioses.


	1. To study the colonies of intestinal rod in the Endo’s medium.

2. To prepare a smear from a culture of intestinal rod, to stain according to Gram, microscopy and sketching.

3. To make a calculation of fermentative activity of  E.coli  according to the demonstrated set.

4. To determine the serogroup   of intestinal rod culture in the agglutination test on glass.


	 2. Figure.

 3. The entry the table.

 4. Conclusion.


Table 1:  FERMENTATIVE PROPERTIES OF E.COLI

	Meat-peptone broth
	Hiss’ Media

	Indol
	H2S hydrogen sulphide
	Lactose
	Glucose
	Maltose
	Mannitd
	Sucrose

	
	
	
	
	
	
	


       This culture is related to the serogroup..........




                            Intestinal rod

 Escherichia coli

Stained according to Gram

41.  THE MICROBIOLOGICAL DIAGNOSIS OF DYSENTERY
	Оriententative chart for the study of matherials on the topic
	Task for practical work 
	Contents of protocol

	1. The general characteristics and international classification of Shigella.

2. The morphologo-biological properties of Shigella.

3. The pathogenic properties of shigella (adhesivity, invasione, toxicity - enterotoxin, cytotoxin, endotoxin).

4. The epidemiology and pathogenesis of bacterial dysentery.

5. The principles of prophylaxis and antibacterial therapy of dysentery.

6. The microbiological diagnosis of dysentery  ( bacteriological method, serodiagnosis, rapid diagnosis – IF test). 
	1. To study the colonies of shigellae on Endo’s medium, to choose a suspicious colony , to stain it according to Gram, microscopy and sketching.

2. To perform an Agglutination Test on a glass for the determination of the serovar of shigellae.

3. To sow blood in a bile broth for the isolation of a haemoculture.

4. To sow stool on a Ploskirev’s medium.
	 Figure

 Conclusion



The culture is identified as Shigella dysenteriae of the serovare ..............

 

The causative agent of dysentery

Shigella dysenteriae
Stained according to Gram

Materials for preparation:

Oriententative chart for the study of materials on the topic, the task  for practical work, contents of protocol and a few materials for preparation - see below.


Contents of study material in accordance 

The test questions (1, 2, 3, 4,5, 6) answers of the oriententative chart - look the materials of the lecture « Escherichia».

Eschenchia coli is a permanent inhabitant of the human gut. Yet, in some cases Escherichia coli may induce various pyoinflammatory diseases, while their pathogenic serovars may be responsible for colienteritis in infants under 1 year of age and dysentery-like disease and cholera-like gastroenteritis in both children and adults.

Bacteriological examination.
The material to be studied is faeces collected from the patient three times at 3-4-hour interval within the first day of the disease manifestation, as well as vomit, washings of the stomach and intestines, blood (in sepsis), pus (in pyoinflammatory processes), faucial and nasal mucosa secretions, and urine. In lethal cases contents of the intestines, blood, pieces of the spleen, lungs, and other organs are examined.

In cases of toxi-infection, the remains of the food, washings from the hands of the attending staff, air of the wards, and peroral drugs are also tested.

To isolate Escherichia, Endo's and Ploskirev'b media are utilized. The blood is inocniatpd int" meat-peptone broth. Culturing should preferably be done at the patient's bedside.

After 18-24-hour incubation at 37 °C examine the nature of colonies on solid media. Pathogenic serovars of Escherichia do not differ from commensal Escherichia microorganisms which are always present in the human gut by their cultural properties or their ability to ferment lactose. Therefore, use the agglutination test to determine whether the isolated microorganisms belong to pathogenic serogroups. For this purpose mark off any ten lactosepositive colonies in the medium and induce agglutination on a glass slide, using a mixture of OK-sera of pathogenic serogroups. The mixture is prepared in such a way that the final dilution of each serum is 1:10. A negative agglutination reaction points to the absence of enteropathogenic E. coli.

If the agglutination reaction is positive, the remaining portion of the colony is subcultured onto Oikenitsky's medium  /100 ml of meat-peptone agar, 1 g of lactose, 1 g of sucrose, 0 1 g of glucose, 1 g of urea, 0.02 g of Moor's salt, 0.003 g of sodium thiosulphate, 0.4 ml of phenol red (0.4 per cent solution); pH 7.2-7.4/.

 The next day, the triple sugar agar is examined for changes. Fermentation of glucose and lactose with the formation of acid and gas is recognized by alteration in the colour of the medium (yellowing of the entire surface and column of the agar) and impairment of its integrity. Formation of a black ring on the borderline between the column and a slant surface suggests the elaboration of hydrogen sulphide by E. coli.
Using the slide agglutination test with a set of OK-diagnostic sera (1:10) against pathogenic serovars of E. coli, the isolated culture is presumptively referred to a definite serovar. Then, a standard agglutination test is made to demonstrate the 0- and K-antigens of bacteria. The diagnostic serum is diluted in two rows of test tubes to the titre indicated on the label of an ampule for the 0- and K-agglutinins. To demonstrate the K-antigen, introduce unheated culture washed off the agar slant into one row of test tubes, whereas to detect the 0-antigen, employ a bacterial suspension boiled for 1-2 hrs. Boiling brings about destruction of the K-antigen which overlies the 0-antigen and inhibits the latter. The test tubes are placed into a 37 "C incubator for 24 hrs. Strains homologous to the serum are agglutinated to the titre or to half the titre.

The bacterial culture, which has produced a routine agglutination reaction, is inoculated into media to study its sugarlytic and proteolytic properties and mobility.

For the purpose of faster identification of the isolated cultures or the test material, direct or indirect immunofluorescence is employed, which makes it possible to obtain the presumptive result within 1-2 hrs.

Determination of the phagovar and colicinogenovar of the isolated strain is important in identifying the source of infection.

Serological diagnosis. Demonstration of antibodies in the agglutination reaction with an autostrain is helpful in the diagnosis of escherichiosis and its differentiation from a bacterial carrier-state.

The value of serological diagnosis is enhanced with differential grouping of antibodies into the classes of immunoglobulins, e.g., change of specific antibodies of the IgM to the IgG class indicates an acute infectious process, whereas the presence in the sera of antibodies of the IgG class only is typical of bacterial carriers.

Aim of the class: To study the microbiological diagnosis of dysenteria
A student should know: 

* The general characteristics and international classification of Shigella.

* The morphologo-biological properties of Shigella.

* The pathogenic properties of Shigella (adhesivity, invasione, toxicity - enterotoxin, cytotoxin, endotoxin).

* The epidemiology and pathogenesis of bacterial dysentery.

* The principles of prophylaxis and antibacterial therapy of dysentery.

* The microbiological diagnosis of dysentery  (bacteriological method, serodiagnosis, rapid diagnosis - IFT).
A student should have the skills:

*  To choose   the material for the examination;

*   To carry out a  bacteriological and serological examination for diagnosis of dysentery, to calculate and estimate the results.

 A student should have the habits:

· Studying the colonies  on Endo’s medium, to choose a suspicious colony , preparing a smear from it, staining according to Gram, microscoping

· Performing an Agglutination Test on a glass for the determination of the serovar of shigellae.

Materials for preparation:

Oriententative chart for the study of materials on the topic, the task  for practical work, contents of protocol and a few materials for preparation - see below.


Contents of study material in accordance 

TO ORIENTENTATIVE CHART

The test questions (1, 2, 3, 4,5,6) answers of the oriententative chart - look the materials of the lecture « Salmonella and shigella ».

Material used for isolating the causal organism of dysentery includes faeces of patients, convalescents, and carriers, less frequently, vomited matter and waters from stomach and intestine lavage. Shigellae may be recovered in washings off hands, cutlery and crockery, and various other objects (toys, door handles, etc.) as well as in milk and other foodstuffs. The results of laboratory examination depend to a large degree on the correct procedure of material collection. The following rules should be strictly adhered to: (1) carry out bacteriological examination of faeces before aetiotropic therapy has been initiated; (2) collect faecal samples (mucus, mucosal admixtures) from the bedpan and with swabs (loops) directly from the rectum (the presence in the bedpan of even the traces of disinfectants affects the results of examination); (3) inoculate without delay the collected material onto enrichment media, place them into an incubator or store them in preserving medium in the cold; (4) send the material to the laboratory as soon as possible.

Bacteriological examination. Faecal samples are streaked onto plates with Ploskirev's medium and onto a selenite medium containing phenol derivatives, (-galactosides, which retard the growth of the attendant flora, in particular E. coli. The inoculated cultures are placed into a 37 °C incubator for 18-24 hrs. The nature of the colonies is examined on the second day.

Colourless lactose-negative colonies are subcultured to Oikenitsky's medium or to an agar slant to enrich for pure cultures. On the third day, examine the nature of the growth on Oikenitsky's medium for changes in the colour of the medium column without gas formation. Subculture the material to Hiss' media with malonate, arabinose, rhamnose, xylose, dulcite, salicine, and phenylalanine. Read the results indicative of biochemical activity on the following day. Shigellae ferment carbohydrates with the formation of acid (Table 1).

       Table 1.  Biochemical Shigella Properties

	Subgroup
	Fermentation of carbohydrates
	Indol formation
	Ornithine decarboxilation

	
	Lactose
	Glucose
	Mannitol
	Dulcite
	Sucrose
	
	

	A.   S. dysenteriae
B.   S. flexneri

C.   S. boydii

D.   S. sonnei
	-

-

-

+

slowly
	+

+

+

+
	-

+

±

+
	-

±

+

-
	-

-

-

±

slowly
	-

-

+

-
	-

-

-

±


Note: +... fermentation of carbohydrates, formation of indol and catalase, -... the absence ot carbohydrate fermentation and indol and ornithme formation, ±.. . weak formation of indol and ornithine and weak carbohydrate fermentation

For serological identification the agglutination test is performed first with a mixture of sera containing those species, and variants of Shigellae that are prevalent in a given area, and then the slide ag- glutination test with monoreceptor species sera.

To determine the species of Shigellae, one can employ the following tests:

1. Direct and indirect immunofluorescence test.
2. Another test, which is highly specific for dysentery, is ELISA.
For the epidemiological purpose the phagovar and colicinovar of Shigellae are also identified.

To determine whether the isolated cultures belong to the genus Shigella, perform the keratoconjunctival test on guinea pigs. In contrast to causal organisms of other intestinal infections, the dysentery Shigellae cause marked keratitis.

Depending on the findings obtained, the presence of Shigella bacteria in the test material is either confirmed or ruled out.

For the serological diagnosis of dysentery the indirect haemagglutination (I HA) test with erythrocyte diagnosticums with the litre of 1:160 and higher is performed. The test is repeated after at least seven days. Diagnostically important is a four-fold rise in the antibody titre, which can be elicited from the 10th-12th day of the disease. To distinguish between patients with subclinical forms of the disease and Shigella carriers, identify immunoglobulins of the G class.

An allergy intracutaneous test with Tsuverkalov's dysenterine is of supplementary significance. It becomes positive in dysentery patients beginning with the fourth day of the disease. The result is read in 24 hrs by the size of the formed papula. The test is considered markedly positive in the presence of oedema and skin hyperaemia 35 mm or more in diameter, moderately positive if this diameter is 20-34 mm, doubtful if there is no papula and the diameter of skin hyperaemia measures 10-15 mm, and negative if the hyperaemic area is less than 10 mm.

Another technique that can be employed is determination of the indicator of neutrophil damage in the presence of dysenterine.

Examination of water, milk, and washings off various objects for Shigellae is conducted utilizing the above mentioned techniques. Of especial importance for examination of these objects is the test aimed at determining the increase in the phage titre, which is also employed for demonstration of Shigella bacteria in the patient's faeces.

To carry out this test, the indicator phages and reference strains of Flexner's and Sonne's Shigella bacteria are used. A rise in the phage titre by 3-5 orders (+) is considered as weak positive reaction, by 5-7 orders (++) and 7-10 orders (+++), positive, and by over 10 orders (++++)i markedly positive.

The immunofluorescence test for Shigella recovery is employed in examining objects containing minor amounts of the causative agents and for rapid laboratory diagnosis of dysentery.
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