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         The independent practical work of students is an important part of the syllabus in the course of microbiology, immunology. It helps students to study this fundamental subject.

         The systematic independent work enables to reach the final goal in the students’ education. It is also important while preparing the students for their future clinic work with patients.

         These theoretical material, questions and tests help students to get ready for examination.
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INTESTINAL INFECTIONS
ESCHERICHIA COLI CAUSATIVE AGENT OF ESCHERICHIOSIS

The predominant aerobic bacterial flora the larger intestines of humans and animals is composed of nonsporing, nonacid fast, Gram negative bacilli. They exhibit general morphological and biochemical similarities and are grouped together in the larger and complex family Enterobacteriaceae. Members of this family may or may not be capsulated and are motile by peritrchate flagella, or are nonmotile.


Within the family, they exhibit very wide biochemical and antigenic heterogeneity.


The 
Enterobacteriaceae are a large, heterogeneous group of gram-negative rods whose natural habitat is the intestinal tract of humans and animals. The family includes many genera (eg, Escherichia, Shigella, Salmonella,  Proteus, and others). Some enteric organisms, eg, Escherichia coli are part of the normal flora and incidentally cause disease, while others, the salmonella and shigellae, are regularly pathogenic for humans. The Enterobacteriaceae are facultative anaerobes or aerobes, ferment a wide range of carbohydrates, prossess a complex antigenic structure, and produce a variety of toxins and other virulence factors. 
        They are Gram negative rods, either motile with peritrichous flagella or nonmotile; they grow on peptone or meat extract media without the addition of sodium chloride or other supplements; grow well on Endo medium. Many complex media have been devised to help in identification of the enteric bacteria.


Enterobacteriaceae have a complex antigenic structure. It is heat-stable somatic O (lipopolysaccharide antigens) heat-labile K (capsular) antigens and H (flagellar) antigens.


Most gram-negative bacteria possess complex lipopolysaccharides in their cell walls. Many Gram negative enteric bacteria also produce exotoxins of clinical importance.

         Escherichia coli is member of the normal intestinal flora. Other enteric bacteria (Proteus, Enterobacter, Klebsiella, Serratia species) are also found as members of the normal intestinal flora but are considerably less common than E.coli. 
         The enteric bacteria generally do not cause disease, and in the intestine they may even contribute to normal function and nutrition. Some of the enteric bacteria (eg, Serratia, Enterobacter) are opportunistic pathogens.


Genus Escherichia is named after T. Escherich who was the 1st to describe the colon bacillus under the name Bacterium coli commune (1885).
       Based on minor differences in biochemical characteristics, colon bacilli were described under varios names but in view of the mutability of the biochemical properties in this group, they have all been included in 1 species Escherichia coli which is further subdivided into biotypes and serotypes. 

Escherichiosis is an acute infective disease; they are caused by enteropathogenic cultures of E.coli and are characterized by preferred affection of digestive tract.


Significance of E. coli. E coli is a normal representative of gut organisms, it fulfils useful functions, it is antagonist of pathogen intestinal bacteria, putrefactive bacteria, fungi of Candida genus, and it takes part in synthesis of vitamins of B, E, and K2 groups.E. coli is widely used in scientific and practical purposes, and it is universal genetic model, object, that is used in genetic engineering and in biotechnology.


E. coli is used as sanitary indicative microorganism for showing up faecal pollution of the environment: soil, water, objects.


But E. coli injures man. Cultures that live in the larger intestine can cause different pyoinflammatory diseases when the immune system at weakening: cystitis, otitis, meningitis, and even severe coliform infection.


There exist undoubtedly pathogenic cultures of E. coli-enteropathogenic colon bacilli that after getting into organism cause infective episodes which are called epidemical escherichioses. 
        Babies often suffer from enteropathogenic colon bacilli because their immune system hasn’t developed enough, proper immunoglobulins are not produced and acidity of gastric juice is low. Colienteritis develops. But enteropathogenic colon bacilli can affect adults too and the disease can run like cholera or dysentery. E.coli can be a cause of food toxic infection.
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Morphology. E. coli is Gram negative rods, straight, arranged singly or in pairs. It is motile by peritrichate flagella, though some strains may be nonmotile. Capsules and fimbriae are found in some strains. Spores are not founed.   ( Fig.1., Fig.2.).
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Cultivation. It is an aerobe and a facultative anaerobe. The temperature range is 10-40°C (optimum 37°C). Good growth occurs on ordinary media. Colonies are large, thick, grayish white, moist, smooth opaque or partially translucent discs.
         Many strains, especially those isolated from pathologic conditions, are hemolytic on blood agar. On Endo medium, colonies are red due to lactose fermentation. ( Fig.3.).
Toxin production. E. coli produce 2 kinds of exotoxins-hemolysins and enterotoxins. Hemolysins do not appear to be relevant in pathogenesis though they are produced more commonly by virulent strains than by avirulent strains. Enterotoxins are important in the pathogenesis of diarrhea. 3 distinct type of E. coli enterotoxins have been identified heat labile toxin, heat stable toxin and verotoxin.

Fermentative properties. Glucose, lactose, mannitol, maltose and many other sugars are fermented with the production of acid and gas. Typical strains do not ferment sucrose.

[image: image9.png]


[image: image10.emf]
    
Antigenic structure. The somatic lipopolysaccharide surface O antigen, sides exerting endotoxic activity. The envelope or K antigens also afford protection against phagocytosis and antibacterial factors in normal.
      The K antigen is the “envelope” antigen located in the capsule or microcapsule.


Classification.  5 distinct groups of E. coli cause gastrointestinal illnesses: enterotoxigenic, enteropathogenic, enterinvasive, enterohemorrhagic and enteroaggregative ones. Several different serotypes of E. coli are found in the normal intestine.


Resistance. E. coli survives in the external environment for months. It is more resistant to physical and chemical factors. E.coli is killed comparatively rapidly by all methods and preparations used for disinfection. 
        At 55°C the organism perishes in 1 hour and at 60°C in 15 minutes.

Detection of E. coli in drinking water, therefore, is taken as evidence of recent pollution with human or animal feces.


Pathogenicity for animals. Unlike other coliforms, E. coli is a parasite living only in the human or animal intestine.


Pathogenesis and diseases in man. 4 main types of clinical syndromes are caused by E. coli (1) urinary tract infection, (2) diarrhea or gastroenteritis, (3) pyogenic infections, and (4) septicemia.


The source of epidemic escherichioses is man. Mechanism of transmission of infection is faecal-oral. The main ways of transmission of infection are alimentary and contact-everyday. Children of the first year of life fall ill more often. 


E. coli penetrates into small intestine, adsorbs on its epithelium, reproduces and secretes exotoxin. Exotoxin breaks water- salt balance. During death of E.coli endotoxin releases and causes intoxication of the organism.


Clinical manifestations. Incubation period lasts from 2 to 6 days. Sickness beings acutely with increase of body temperature, diarrhea, vomiting. Dehydration of the organism develops. Form of colienteritis can be different-from asymptomatic to toxicosepic; complications often join. Colienteritis are one of the causes of early infant mortality.
       Immunity. Unable short-lived immunity forms after the disease. Oppression of normal intestinal flora, the significant part of which is E. coli, can bring to chronic disease- dysbacteriosis. 

Laboratory diagnosis. Feces, excreta from nose and gullet are the material for laboratory investigations. Inoculating of the material is made on dense nutrient medium of Endo; inoculating for separation of typhoid-paratyphoid and dysenteric groups of bacteria simultaneously made on media of Ploskirev’s and on bismuth- sulphite agar. If septic process is suspected the blood is inoculated on beef-extract broth (BEB) and then on dense nutrient medium. 
          Isolated pure cultures are identified by morphological, cultural, biochemical, serological and biological properties.


The diagnosis of enteropathogenic E. coli diarrhea is relatively easy during outbreaks but very difficult in sporadic cases. 
       Fresh diarrheal feces are plated on blood agar and Endo media. After overnight incubation, E. coli colonies are emulsified in saline on a slide and tested for agglutination by polyvalent and monovalent enteropathogenic E. coli O antisera.

Diagnosis of enterotoxigenic E. coli diarrhea depends on the demonstration of enterotoxin in E.coli isolates.

At septicemia, diagnosis depends on the isolation of the bacterium by blood culture. Antibiotic sensitivity tests are essential for choosing appropriate antibacterial therapy.

Treatment. Patients with colienteritis are prescribed antibiotics (tetracycline with vitamins C, B1 and B2 and biolpreparations (coli autovaccine, coli bacteriophage, colicin, bacterin, lactobacterin, bificol, bifidumbacterin). Rehydration of electrolyte balance is the goal of therapy.

Prophylaxis. To prevent diseases caused by pathogenic serovars of E. coli, special attention is given to early identification of individuals suffering from colienteritis, and also to their hospitalization and effective treatment. Regular examination of personnel is necessary in children’s institutions as well as of 
mothers whose children are suffering from dyspepsia. Protection of water and foodstuffs from contamination with feces, the control of flies and gradual 
improvement of standards of hygiene of the population are also particularly important.                      

                                  SALMONELLA
The genus Salmonella consists of bacilli that parasitise the intestines of a large number of ver​tebrate species and infect human beings, leading to enteric fever, gastroenteritis, septicemia with or without focal suppuration, and the carrier state. The most important member of the genus is Salmonella typhi, the causative agent of typhoid fever. 

 Antigenic structure

     Salmonellae possess the following antigens based on which they are classified and identified 

1) flagellar antigen -H

2) somatic antigen - O 

3) surface antigen - Vi, found in some species.

      H antigen: This antigen present on the flagella is a heat labile protein. It is destroyed by boiling or by treatment with alcohol but not by formaldehyde. When mixed with antisera, H suspensions aggluti​nate rapidly, producing large, loose, fluffy clumps. The H antigen is strongly immunogenic and induces antibody formation rapidly and in high titres follow​ing infection or immunization. The flagellar antigen is of a dual nature, occurring in one of two phases. 

     О antigen: The somatic О antigen is a phospho-lipid-protein-polysaccharide complex which forms an integral part of the cell wall. It is identical to endotoxin. It can be extracted from the bacterial cell by treatment with trichloracetic acid. Treatment with phenol splits off the protein moiety, removing the antigenicity but retaining the toxicity of the complex.
The О antigen is unaffected by boiling, alcohol or weak acids. When mixed with antisera, О antigen suspensions form compact, chalky, granular clumps О agglutination takes place more slowly and at a higher temperature optimum (5O°-55°C) than H ag​glutination (37°C). The О antigen is less immuno​genic than the H antigen and the titre of the О anti​body induced after infection or immunisation is gen​erally lower than that of the H antibody. 
Salmonellae are classified into a number of groups based on the presence of characteristic О antigens on the bacterial surface. 

       Vi antigen: Many strains of S.typhi fail to agglutinate with the О antiserum when freshly isolated. This is due to the presence of a surface antigen en​veloping the О antigen. It is analogous to the К antigens of coliforms. It is heat labile. Bacilli inagglutinable with the О antiserum become agglutinable after boiling or heating  at 60°C for one hour. 
    It is also destroyed by HCl and NaOH. It is unaffected by alcohol 0.2% formol. The Vi antigen is poorly immunogenic and only low titres of antibody are produced following in​fection. No Vi antibody is induced by the phenolised vaccine though low titres are produced by the alcoholised vaccine. 
         Detection of the Vi antibody is not helpful for the diagnosis of cases and hence the Vi antigen is not employed in the Widal test. Its persistence indicates the development of the carrier state. The Vi antigen affords a method of epidemiological typing of the S.typhi strains based on specific Vi bacteriophages.
Kauffman-White’ scheme

      It forms the basis of serotyping of salmonellae based on identification of O and H antigens by agglutination. Salmonellae are classified into groups based on distinctive O antigen factors. (Salmonellae are divided into 67 O-groups, each is designated by letters A to Z).Within each group, further identification and differentiation is by phase 1 and phase 2 H antigens.( Salmonella are divided into serotypes).

In Kauffman-White’ scheme each serotype is given a species status. There are about 2300 serotypes of salmonella. The Salmonella species were originally named after the place of isolation (e.g. S.panama, S.newport), after the disease caused by them (e. g. S.typhi), after the name of the person from whom the first strain was isolated (e.g. S.thompson) and animal source (e.g. S.gallinarum).
Pathogenicity
      Salmonellae are strict parasites of animals or human beings. S. typhi, S. paratyphi and usually, but not invariably, S. schottmulleri are confined to human beings. Other salmonellae are parasitic in various animals - domestic animals, rodents, reptiles - and birds.
         Salmonellae cause the following clinical syn​dromes in human beings: 

1) enteric fever 

2) septi​cemia, with or without local suppurative lesions

3) gastroenteritis or food poisoning.
      Agent of enteric fever (typhoid) and paratyphoid A and B
Typhoid and paratyphoid A and B are infectious diseases which are caused by Salmonella typhi, Salmonella paratyphi and Salmonella schottmuelleri accordingly. These diseases are accompanied by similar pathogenetic and clinical manifestations and are characterized by lesion of lymphatic system of the intestine that is expressed with intoxication. 
The name of genus salmonella is connected with name of D. Salmon.

Morphology. Salmonella is small Gram negative bacillus, about 1-3 μm x 0.5-8 μm in size with rounded edges, doesn’t form spores, capsulated and has flagella.      
They are motile with peritrichate flagella. Nonmotile mutants of other types may sometimes be found. (Fig.4.)
             
 Cultural characteristics   
      Salmonellae are aerobic and facultatively anaerobic, growing readily on simple media over a range of pH 6-8 and temperature 15°- 41°C (optimum 37°C).
  Colonies are large, 2-3 mm in diameter, circular, low convex and smooth. They are more translucent than coliform colonies. On MacConkey  colonies are colourless due lo the absence of lactose fermentation. (Fig.5.)    

          On Wilson and Blair bismuth sulphite medium, jet black colonies with a metallic sheen are formed due to production of H2S.  S. paratyphi A and other species that do not form H2S produce green colonies. (Fig.6.)
Selenite and tetrathionate broth are commonly employed as enrichment media.


               Resistance
     The bacilli are destroyed at 55°C in one hour or at 60°C in 15 minutes. Boiling or chlorination of wa​ter and pasteurisation of milk destroy the bacilli. In polluted water and soil, they survive for weeks and in ice for months. Cultures may be viable for years if prevented from drying. They are killed within five minutes by mercuric chloride (1 : 500) or 5% phenol.
 Biochemical properties

     Salmonellae ferment glucose, mannitol and maltose, forming acid and gas. An important exception is S. typhi which is anaerogenic. Lactose, sucrose and salicin are not fermented. Indol is not produced.  S. typhi and few other salmonellae do not grow in Simmons’ citrate medium as they need tryptophan as the growth 
factor. Urea is not hydrolysed. H2S is produced, except by S.paratyphi. The enteric fever group may be separated biochemically. 
          Epidemiology
    The source of infection at enteric fever and paratyphoid A are sick men and bacteria carriers. The source of infection at paratyphoid B can be agricultural animals. 
Mechanism of transmission of the infection is faecal- oral. The way of transmission can be by water, alimentary and contact- everyday. 
These diseases are registered in different countries of the world. People at the age of 15 to 30 years fall ill more often. The highest morbidity is registered at summer and at autumn. 

             Pathogenesis

   Agents get into man’s organism through mouth, reach small intestine in lymphatic formations of which they reproduce and then get into blood. They are spread round the human body by blood current, strike into parenchymal organs (spleen, liver, kidneys, and bone marrow).
   During death of E. coli endotoxin releases and causes intoxication of the organism. From gall-bladder, where salmonella can remain for a long time, they get into the same lymphatic formations again. 
 As the result of the repeated entrance of Salmonella peculiar allergic reaction in the form of inflammation can develop and then develops necrosis of lymphatic formations. Salmonella removes from organism with excrements and urine.

         Clinical manifestations
   Enteric fever and paratyphoid don’t differ clinically. Incubation period lasts 12-14 days. Sickness usually begins acutely with increasing of body temperature, weakness, fatiguability, sleep and appetite get upset. Very hard complications are peritonitis, intestinal bleeding as the result of necrosis of lymphatic formations in small intestine.
The most important complications are intestinal perforation, hemorrhage and circulatory collapse, Some degree of bronchitis or bronchopneumonia is always found. Some develop psychoses, deafness or meningitis.
 Cholecystitis, arthritis, abscesses, periosteitis, nephritis, hemolytic anemia, venous thromboses and peripheral neuritis are other com plications found. Osteomyelitis is a rare sequel. Convalescence is slow. In about 5-10 per cent of cases, relapse occurs during convalescence. The relapse rate is higher in patients treated with chloramphenicol (15-20 per cent). 
S. paratyphi A and В cause paratyphoid fever which resembles typhoid fever but is generally milder. S.paratyphi С may also cause paratyphoid fever but more often it leads to a frank septicemia with suppura tive complications. Other salmonellae have on occasion been reported to cause enteric fever.

Immunity. Stable and enduring immunity forms after the disease.

Laboratory diagnosis

       Bacteriological diagnosis of enteric fever consists of the isolation of the bacilli from the patient and the demonstration of antibodies in his serum. A positive blood culture is diagnostic, while the same significance cannot be attached to isolation from feces or urine. 
       Demonstration of antibodies is not conclusive evidence of current infection. A third method consists of the demonstration of typhoid bacillus antigen in blood or urine.

 Blood culture: Bacteriaemia occurs early in the dis​ease and blood cultures are positive in approxi​mately 90 per cent of cases in the first week of fe​ver. The popular belief that blood culture for diag​nosis of typhoid fever is useful only in the first week is erroneous. 

About 5-10 ml of blood is collected by venepuncture and inoculated into a culture bottle containing 50-100 ml of 0.5 per cent bile broth. Blood contains sub​stances that inhibit the growth of the bacilli and hence it is essential that the broth be taken in sufficient quantity to provide at least fourfold dilution of blood. 
The addition of liquoid (sodium polyanethol sul-phonate) counteracts the bactericidal action of blood.

After incubation overnight at 37°C, the bile broth is subcultured on agar with lactise. Pale nonlactose fermenting colonies that may appear on this me​dium are picked out for biochemical tests and motility. Salmonellae will be motile, indole and urease negative and ferment glucose, mannitol and maltose but not lactose or sucrose. 
The typhoid bacillus will be anaerogenic, while paratyphoid bacilli will form acid and gas from sugars. Identification of the iso​late is by slide agglutination. A loopful of the growth from an agar slope is emulsified in two drops of saline on a slide. One emulsion acts as a control to show that the strain is not autoagglutinable. If S.typhi is suspected (i.e., when no gas is formed from glucose), a loopful of typhoid О antiserum (factor 9) is added to one drop of bacterial emulsion on the slide, and agglutination looked for after rocking the slide gently. 
Prompt indicates that the isolate belongs to group D. Its identity as S.typhi is established by  agglutination with the flagellar antiserum. 

Feces culture: Salmonellae are shed in the feces throughout the course of the disease and even in convalescence, with varying frequency. Hence fecal cultures are almost as valuable as blood cultures in diagnosis. A positive fecal culture, however, may occur in carriers as well as in patients. Isolation from feces is successful from the early stage of the disease right up to convalescence when enrichment and selective media are used. Repeated sampling increases the rate of isolation. 
Fecal culture is par​ticularly valuable in patients on antibiotics as the drug does not eliminate the bacilli from the gut as rapidly as it does from the blood.
As salmonellae are greatly outnumbered in feces by the normal flora, successful culture depends on the use of enrichment and selective media. Rectal swabs are not satisfactory. Fecal samples are plated directly on MacConkey, DCA and Wilson-Blair media. The last is highly selective and should be plated heavily.  On MacConkey and DCA media, salmonellae appear as pale colonies. On the Wilson-Blair medium, S.typhi forms large black colonies, with a metallic sheen. S.paratyphi A produces green colonies due to the absence of H2S production.

For enrichment, specimens are inoculated into one tube each of selenite and tetrathionate broth, which are incubated for 12-18 hours before subculture onto plates.

          Urine culture: Salmonellae are shed in the urine irregularly and infrequently. Hence urine culture is less useful than the culture of blood or feces. Cultures are generally positive only in the second and third weeks and then only in about 25 per cent of cases. Repeated sampling improves the rate of isolation. Clean voided urine samples are centrifuged and the deposit inoculated into   

en​richment and selective media as for fecal culture. Other materials for culture: Isolation may be ob​tained from several other sources.  
They are not of much practical importance except in special situa​tions. Bone marrow culture is positive in most cases even when blood cultures are negative. Culture of bile obtained by duodenal aspiration is usually positive and may be employed for the detection of carriers. 
Other materials which may yield isolation at times are rose spots, pus from suppurative le​sions, CSF and sputum. At autopsy, cultures may be obtained from the gall bladder, liver, spleen and mesenteric lymph nodes.

Widal reaction: This is a test for the measurement of H and О agglutinins for typhoid and paratyphoid bacilli in the patient's sera. Two types of tubes are generally used for the test - a narrow tube with a conical bottom (Dreyer's agglutination tube) for the H agglutination, and a short round bottomed tube (Felix tube) for the О agglutination. Equal volumes (0.4 mi) of serial dilutions of the serum (from 1/10 to 1/640) and the H and О antigens are mixed in Dreyer's and Felix agglutination tubes, respectively, and incubated in a water bath at 37°C overnight. Some workers recommend incubation at 50°-55°C for two hours, followed by overnight incubation at room temperature. 
Control tubes containing the antigen and normal saline are set to check for auto-agglutination. The agglutination titres of the serum are read. H agglutination leads to the formation of loose, cottonwoolly clumps, while О agglutination is seen as a disc-like pattern at the bottom of the tube. In both, the supernatant fluid is rendered clear.
The antigens used in the test are the H and О anti​gens of S.typhi and the H antigens of S.paratyphi A and B. The paratyphoid О antigens are not em​ployed as they cross react with the typhoid О anti​gen due to the sharing by them of factor 12. The H agglutinable suspension is prepared by adding 0.1 per cent formalin to a 24-hour broth culture or sa​line suspension of an agar culture. For preparing the О suspension, the bacillus is cultured on phenol agar (1:800) and the growth scraped off in a small volume of saline. It is mixed with 20 times its vol​ume of absolute alcohol, heated at 40°-50°C for 30 minutes, centrifuged and the deposit resuspended in saline to the appropriate density. 
Chloroform may be added as a preservative. It is important to use standard smooth strains for antigen preparation. The strains used usually are the S.typhi 901, 'O' and 'H' strains. Each batch of antigen should be compared with a standard.
The results of the Widal test should be interpreted taking into account the following:
1. The agglutination titre will depend on the stage of the disease. Agglutinins usually appear by the end of the first week, so that blood taken earlier may  give  a negative result.  The titre increases steadily till the third or the fourth week, after which it declines gradually.
2. Demonstration of a rise in titre of antibodies, by testing two or more serum samples, is more mean​ ingful than a single test. If the first sample is taken late in the disease, a rise may not  be demonstrable. Instead, a fall in titre may be seen in some cases.
3. The results of a single test should be interpreted with caution. It is difficult to lay down levels of significance though it is generally stated that titres of 1/100 or more for О agglutinins and 1/200 or more for H agglutinins 
are significant. It is neces​ sary to obtain informationon the distribution of agglutinin levels in 'normal sera' in different areas

4. Agglutinins may be present on account of priordisease, inapparent infection or immunisation.  H agglutinins persist longer than О agglutinins. Serum from an individual immunised with TAB vaccine will generally have antibodies to S.typhi, S.paratyphi A and B, while in case of infection antibodies will be seen only against the infecting species.
5. Persons who have had prior infection or immunisation may develop an anamnestic response during an unrelated fever. This may be differenti​ated by repetition of the test after a week. The anamnestic response shows only a transient rise, while in enteric fever the rise is sustained.
6. Bacterial suspensions used as antigens should be free from fimbria. Otherwise false positive results may occur. 
7. Cases treated early with chloramphenicol may show a poor agglutinin response. The popularity of the Widal test in the diagnosis of enteric fever is undeserved, considering its falla​cies and shortcomings.
Other serological methods of diagnosis include indirect hemagglutination, CIE and ELISA.
                    Prophylaxis

General measures

Typhoid fever can be effectively controlled by sanitary measures for disposal of sewage, clean water supply and supervision of food processing and handling.

Vaccine is indicated for travelers or who live in endemic areas.

1. TAB vaccine – it is heat-killed whole cell vaccine. Protection: it varies from 3-7 years with an efficacy of 60-80%.

2. Live oral typhoid vaccine – it is avirulent mutant strain of S.typhi. Protection: it gives 65-96% protection for 3-5 years and is safe.

3. Purified Vi polysaccharide vaccine – it contains purified Vi antigen. The efficacy is about 75%.
Treatment

     Specific antibacterial therapy for enteric fever be​came available only in 1948 with the introduction of chloramphenicol. Though S.typhi is susceptible in vitro to many antibiotics such as streptomycin and tetracycline, they are ineffective in vivo. Ampicillin, amoxycillin, furozolidone, and cotrimoxazole have been found useful in the treatment of ty​phoid fever.

While antibacterial therapy has been so effective in the treatment of cases, it has been disappointing in the treatment of carriers. A combination of antibac​terial therapy along with the vaccine has been tried in the eradication of carrier state. This combination has also been used to prevent relapses. 
Elimination of the carrier state may require heroic measures such as cholecystectomy, pyelolithotomy or nephrectomy.
                                       SHIGELLA

 Characteristics

1. Shigella is a obligate human pathogen. There are four species of Shigella: S. dysenteriae, S. flexneri, S. sonnei, and S. boydii.

2. It is a slender, non-motile organism that does not ferment lactose or produc H2S.

3. O - antigens are used to speciate.

Transmission. The primary mode of transmission is fecal-oral. These organisms are not killed by stomach acid.

 Pathogenesis. The site of disease is in the colon, where Shigella invades and superficially destroys the intestinal mucosa. Virulence factors of Shigella include adhesins, invasins, and toxins. Most are encoded on plasmids. Strains without plasmids are avirulent.

· Plasmid-encoded outer membrane proteins attach by binding to integrins. Invasive plasmid antigens, mediate entry of the organism through M cells in Peyer's patches, and the eventual phagocytosis by mucosal cells.

· Once inside a cell, the phagosome ruptures, and Shigella multiples within the cytoplasm. Since the organisms are nonmotile, they are pushed through the cytoplasm and into the next cell by rearrangement of the cytoskeleton.

· Shiga (S. dysenteriae) and Shiga-like toxins are the major toxins of Shigella species. They are chromo-somally-encoded cytotoxins. During bacterial cell lysis, they are released and bind to the surface of other cells by a glycolipid. Once absorbed by endocytosis, they exert neurotoxic, cytotoxic and enterotoxic effects.
·  Hemolytic-uremic syndrome due to Shigella may be explained by the effects of these toxins on the microvasculature.
· Finally, like all Gram-negative bacteria, Shigella have endotoxin. This endotoxin increase the local inflammatory response, but seldom causes septic shock since the organisms do not invade beyond the submueosa.
                                             DYSENTERY
         The causative agents of bacillary dysentery belong to the genus Shigella, so named after Shiga, who in 1896 isolated the first member of this genus from epidemic dysentery in Japan.
       Morphology. Shigellae are short, Gram negative rods. They are nonmotile, nonsporing and noncapsulated. Fimbriae may be present. (Fig.7.)
        Cultivation. They are aerobes and facultative anaerobes, growing within a temperature range of 10-40°C with an optimum temperature of 27°C and pH of 7.4.
        They grow on ordinary media but less readily than other enterobacteria. After overnight incubation, colonies are small, circular, convex, smooth and translucent. Colonies on Endo agar are colorless due to the absence of lactose fermentation. An exception is S. sonnei which ferments lactose late and forms pale pink colonies.      

Toxin production. S. dysenteriae type 1 form a toxin, the earliest example of an exotoxin produced by gram-negative bacillus.
         3 types of toxin activity have been demonstrated in culture filtrates: 
(1) neurotoxin; (2) enterotoxin;(3) cytotoxin.

          S.dysenteriae type1 toxin can be toxoided. The toxoid and antitoxin have been used for active immunization and in treatment.

        Antigenic structure. Shigellae posses 1 or more “major” antigens and a large number of “minor” somatic O antigens, stains possess Kantigens. These are not relevant in typing but may sometimes interfere with agglutination by O antisera. Fimbrial antigens are also present. In general, the antigenic structure of shigellae is simple, compared to the complex of salmonellae.

Common fimbrial antigens may also occur, particularly in S. flexnery.
        Classification. Shigellae are classified into 4 species or subgroups based on a combination of biochemical and serological characteristics. Serotypes are distinguished within the species. 

          S. dysenteriae (subgroup A). This species of mannitol nonfermenting bacilli consists of 12 serotypes. Type 1 is the bacillus originally described by Shiga (S. shigae).

          S. flexnery (subgroup B).  This group is named after Flexner, who described the 1st of the mannitol fermenting shigellae from Philippines (1900). This group is biochemically heterogeneous and antigenically the most complex among shigellae. Based on type specific and group specific antigens, they have been classified into 6 serotypes (1-6) and several subtypes. 

          S. boydii (subgroup C). This group consists of dysentery bacilli that resemble S.flexneri biochemically but not antigenically. The group is named after Boyd, who 1st described these strains from India (1931). 18 serotypes have been 
identified, the last 3 having been described only in 1985. S. boydii are isolated least frequently from cases of bacillary dysentery. 
         S. sonnei (subgroup D). This bacillus 1st described by Sonne (1915) in Denmark, ferments lactose and sucrose late. It is indole negative. It is antigenically distinct and homogeneous but may occur in 2 forms- phase I and phase II-the latter forming colonies that are larger, flatter and more irregular.


Pathogenesis and diseases in man. Dysentery is a clinical condition of multiple etiologies characterized by the passage of loose stools mixed with blood and mucus. Shigellae cause bacillary dysentery. 
    Epidemics in civilian communities are associated with poverty and
insanitation.The only source of infection are humans-cases or less often carriers. The modes of transmission may be as follows: 
(1) direct, through contaminated fingers-“hand-to-mouth” infection,
(2) through fomites such as door handles, water taps, lavatory seats, 
(3) through water, 
(4) through contaminated food or drink. Shigellosis, especially S. sonnei infection, may occur as food poisoning, 
(5) through flies which may transmit the infection as mechanical vectors.        

      Shigellosis is worldwide in distribution but epidemiologically, there are a number of differences between the nature and extent of the infection in affluent and in the poor countries. Where environmental sanitation is good, shigellosis is mainly seen in young children and in special situations like mental hospitals (asylum dysentery). 
         S. sonnei is the predominant infecting agent. It countries where environmental sanitation is poor, endemic shigellosis is found in all age groups and is caused by all species.
      Bacillary dysentery has a short incubation period (1-7 days, usually 48 hours). The onset and clinical course are variable and are largely determined by the virulence of the infecting strain. The main clinical features are frequent passage of loose, scanty feces containing blood and mucus, along with griping pain and tenesmus. Fever and vomiting may or may not be present.
      Complications are most often seen in infection with S.dysenteriae type 1 and include arthritis, toxic neuritis, conjunctivitis, parotitis and, in children, intussusception. Hemolytic uremic syndrome may occur as rare complication in severe cases. The severity of the disease may vary from acute fulminating dysentery to mild diarrhea. As the term bacillary dysentery refers only to the more severe cases the term “shigellosis” has been employed to include the more whole spectrum of disease caused by shigellae. 

Laboratory diagnosis. Diagnosis is made by isolating the bacillus from feces. Fresh feces should be inoculated without delay or transported in a suitable medium. Endo plates are inoculated. After overnight incubation at 37°C, the plates are inspected for no lactose fermenting colonies, which are tested for motility and biochemical reactions. Identification is confirmed by slide agglutination with polyvalent and monovalent sera. The fluorescent antibody technique has been employed for the direct identification of shigellae in feces but is complicated by antigenic cross reactions and nonspecific fluorescence. The demonstration of antibodies in sera is of no value in diagnosis.( Fig.8.  ) 


 Prophylaxis. As bacillary dysentery is an exclusively human infection 
transmitted by fecal-oral route, control consists essentially in improving 
environmental sanitation.
Therapy includes hydration and electrolyte replacement. Salt solutions that reconstruct disturbed water-salt balance are used against toxicosis. Antibiotics are also used, but only after definition of the sensitivity  to antibiotics. Ampicillin, 
tetracycline, or trimethoprim-sul-famethoxazole decreases the duration of symptoms and development of the carrier state.     
                               VIBRIO

          The genus Vibrio is in the family Vibrionaceae. Vibrios are gram-negative, rigid, curved rods that are actively motile by means of a polar flagellum.
        The name “vibrio” is derived from the characteristic vibratory motility (from vibrare, meaning to vibrate). They are asporogenous and noncapsulated. Vibrios are present in marine environments and surface waters worldwide. 
       The most important member of the genus is Vibrio cholerae, the causative agent of cholera. It was 1st isolated by R. Koch (1883) from cholera patients in Egypt, though it had been observed earlier by Pacini (1854) and others.

          From 1817 to 1923 cholera vibrios had spread from Bengal, in 6 separate pandemic waves, involving most parts of the world. It was largely due to the threat of pandemic cholera that international health organizations came into being. After the end of the 6th pandemic in 1923, till 1961 the disease remained confined to its endemic areas. The 7th pandemic originated from Indonesia, in 1961 when the El-Tor vibrios which had been smoldering there for many decades suddenly became more virulent and invasive. 
        After spreading to Hong Kong and the Philippines, it marched steadily westwards, reaching India in 1964. 
         By 1966, it had spread throughout the Indian subcontinent and West Asia.
         In the 1970 the pandemic extended to Africa and parts of Southern Europe. During the course of the pandemic, the vibrios had invaded affluent countries also. In the late 1970 small outbreaks had occurred in Australia and the USA. 
       However, they remained localized and were soon controlled, in contrast to the outbreaks in the poor nations, which developed into prolonged and extensive epidemics. 

       The 7th pandemic of cholera has been different from all the others. It is the 1st to have originated form outside the Indian subcontinent. It is also the 1st to have been caused by the El-Tor biotype, in contrast to all the earlier ones caused by the classical cholera vibrios. 
      The severity of illness was much less, with a large proportion of mild and asymptomatic infections. Mortality was low and the carrier rate high. El-Tor vibrios tended to remain endemic in many new geographic areas, causing periodic epidemic bursts. The El-Tor vibrio has proved to be much hardier than the classical vibrios, capable of surviving in the environment much longer. 
       A peculiar phenomenon has been the replacement of the classical biotype by the El-Tor vibrios following the pandemic spread. 
       Thus, in India the classical vibrio is hardly ever encountered after the El-Tor epidemic took root, though in Bangladesh, the classical vibrio has staged a come back.                                     
                                                VIBRIO CHOLERA
Morphology. The cholera vibrio is a short, curved, cylindrical rod with rounded or slightly pointed ends. The cell is typically comma shaped (hence the name V.comma) but the curvature is often lost on subculture. Shaped or spiral forms may be seen due to 2 or more cells lying end to end. It is actively motile, with a single sheathed polar flagellum. 
      The motility is of the darting type, and when acute cholera stool or a young culture is examined under the microscope, the actively motile vibrios suggest a “swarm of gnats”. The vibrios stain readily with aniline dyes and are Gram negative and nonacid fast. ( Fig.9.)  

Cultivation. The cholera vibrio is strongly aerobic. It grows within a temperature range of 16-40oC (optimum 37oC). Growth is better in an alkaline medium the 
range of pH being 6.4-9.6 (optimum 8.2). NaCl (0.5-1%) is required for optimal growth though high concentrations (6% and above) are inhibitory.
        On blood agar, colonies are initially surrounded by a zone of greening, which later becomes clear due to hemodigestion.  
Toxin production. Vibrios multiplying on the intestinal epithelium produce a toxin (choleragen, cholera enterotoxin, cholera toxin). All clinical manifestations and complications in cholera result from the massive water and electrolyte depletion thus caused. Cholera toxin can be toxoided. Cholera toxin is antigenic and induces production of neutralizing antitoxins.  
Antigenic structure. The cholera vibrios have thermostable O-antigens and thermolabile H-antigens.

Classification. Based on minor surface antigenic characteristics both classical and El-Tor biotypes of cholera vibrios were classified into 3 serotypes: Ogawa, Inaba, and Hikojima. 

Pathogenesis and diseases in man. Cholera is an acute diarrheal disease caused by V.cholerae. Cholera can occur in many forms-sporadic, endemic, epidemic or pandemic. It its most severe form, cholera is a dramatic and terrifying illness in which profuse watery diarrhea and vomiting may lead to hypovolemic shock and death in less than 24 hours. In treated cases, the disease may last 4-6 days, during which period the patient may pass a total volume of liquid stool equal to twice his body weight. 
      All the clinical features of severe cholera result from the loss of large volumes of diarrheal fluid, which is bicarbonate-rich isotonic electrolyte solution. This leads to diminution of extra cellular fluid volume, hemoconcentration, hypokalemia, base-deficit acidosis and shock.
      The clinical severity of cholera varies widely, from the rapidly fatal disease to a transient asymptomatic colonization of the intestine by the vibrios. The incidence of mild and asymptomatic infections is more with El-Tor vibrios than with the classical cholera vibrios. Infection originates from the patient or the carrier. Carriers may be incubatory, convalescent, healthy or chronic. Incubatory carriers shed vibrios only during the brief incubation period of 1-5 days. Convalescents may excrete them for 2-3 weeks. 
        Chronic carriers were infrequent in classical cholera but with El-Tor infection they are seen more often. Persistent infection of the gall bladder accounts for chronic carriage.

        The incubation period varies from less than 24 hours to about 5 days. The clinical illness may begin slowly with mild diarrhea in 1-3 days or abruptly with sudden massive diarrhea. Although the initial diarrheal stool may contain fecal material, subsequent stools rapidly assume the “rice water” appearance, with flecks of mucus in a colorless fluid. The stool has a fishy odor. Purging is painless and effortless. 
        Vomiting, which starts along with diarrhea, is copious, consisting of a clear, watery fluid secreted by the upper part of the small intestine. In the small intestine, vibrios are enabled to cross the protective layer of mucus and reach the epithelial cells by chemotaxis, motility, mucinase and other proteolytic enzymes. 
       Adhesion to the epithelial surface and colonization may be facilitated by special fimbria such as the toxin conjugated pilus (TCP). Throughout the course of infection, the vibrios remain attached to the epithelium but do not damage or invade the cells. 
      The changes induced are biochemical rather than histological.

Immunity   may be local, in the intestine, or systemic. The appearance of local antibodies in the intestine has been known for a long time. These are known as “comproantibodies” as they appear in the feces. They consist of IgG, IgM and IgA. 

Laboratory diagnosis. Stool, collected in the acute stage of the disease, before the administration of antibiotics, is the most valuable specimen for laboratory diagnosis. 
        Isolation of cholera vibrios from stools is a simple matter. Rectal swabs may be used, provided they are made with good quality cotton wool. 

         Medium, containing thiosulfate, citrate, bile salts and sucrose (TCBS), is available commercially and is very widely used at present.
       Cholera vibrios produce large yellow convex colonies which may become green on continued incubation. 

Treatment. The treatment of cholera consists essentially of the prompt and adequate replacement of lost fluid and electrolytes. The oral administration of fluid containing glucose and electrolytes, either alone or supplemented by intravenous fluids is a highly successful and freely available method of treating cholera. 
     Oral tetracycline is useful in reducing the period of vibrio excretion and the need for parenteral fluids.

Prophylaxis. The prevention of cholera requires essentially general measures such as provision of protected water supply and improvement of environmental sanitation. The original vaccines were live suspensions of vibrios. As they gave rise to adverse reactions, they were replaced by killed vaccines. 
       The use of live vaccines orally has been recommended on the ground that they give rise to antibacterial and antitoxic immunity as well as local immunity in the intestine. 
 Practical lesson № 1                   
Topic: Laboratory diagnostics of Escherichioses.
Questions for the learning.

1. General characteristic of family Enterobacteriaceae.

2. Main biological properties and antigenic structure of Escherichia coli.

3. Pathogenesis and diseases in main.

4. Role of E.coli in the infectious pathology of the man.

5. Laboratory diagnostic of Escherichiosis.

6. Treatment and prophylaxis of Escherichiosis.

Independent work of the students.

1. Examine the colonies of colibacilli (Escherichia coli) on Endo medium, make the conclusion.

2. Study fermentative activity of E.coli on Hiss and Ressel media. Describe the changes of media.

3. Prepare the smear form culture of E.coli, stain by Gram method, and perform the microscopy.

4. Streak the feces of sick child on Endo medium. Mark and put to the thermostat the incubation at 37˚C during 24 hours.

5. Draw the scheme of laboratory diagnostic of Escherichiosіs into the protocol.
Taxonomy  of  Escherichia coli
	
	Causative agent of  Escherichioses


	Family
	

	Genus
	

	Species
	




                                                                                                Method of staining ____________  
Nutrient mediums which are used for cultivation and identification of E.coli.


                                                                                Describe the colonies of E.coli
                                                                                ___________________________________

                                                                                ___________________________________

                                                                                ___________________________________

Nutrient medium _________________________  
 Biochemical properties of E.coli.
                                                                                                                                                                                                                                                                                  

                                                                                                                                          

 Nutrient medium _________________________                      Ressel medium

 Main parts of epidemic process in  Escherichioses. 

	Source of infection


	

	
	

	Mechanism of transmission


	

	Ways of transmission


	


 Fill in the table.

	
	Material for    

investigation
	             Laboratory diagnostics
	Treatment



	Escherichioses


	
	
	


TASK 1.  Make 5 tests for studies of practical lesson № 1.  There should be 5 variants of answers in each test.There can be correct only one variant of answer.
Practical lesson №  2

Topic: Laboratory diagnostics of typhoid and paratyphoid A and B.

Qustions for the learning.

1. General characteristics of the genus Salmonella. Taxonomic position of salmonella.

2. Morphology and  cultural charactestics.

3. Biochemical reactions and antigenic structure. 

4. Classification of the Salmonella. Kauffmann-White scheme.

5. Epidemiology and pathogenesis of enteric fever and paratyphoid fever. Factors of a pathogenecity. 

6. Laboratory diagnostics of the enteric fever

7. Bacteriological methods (blood culture, faeces culture and urine culture)

8. Serological methods: slide agglutination test, Widal’s  test (procedure, results and interpretation of Widal’s test)

9. Revealing of the salmonella carries.

10. Specific prophylaxis and treatment of the enteric fever.

Independent work of the students.

1. Prepare smear from pure culture of salmonella, stain by Gram and microscopy. Find the Gram-negative bacilli, note the morphology and their arrangement. Sketch the image.
2. Familiarize with diagnostic media for cultivation of Salmonella.  To estimate the cultural characteristics of salmonella, have been grown on the media with lactose. Compair the lactose positive colonies of E.coli and lactose negative ones of Salmonella sp.
3. Detect the biochemical features of Salmonella according to growth results into Hiss media. Note them in protocol.
4. To estimate result of the demonstrative Widal’s test.
5. To estimate result of the demonstrative haemagglutination test which is used for detection of carries. 
6. Write down the scheme of laboratory diagnostics of the typhoid paratyphoid fevers. 
Taxonomy of causative agents of typhoid and paratyphoid A and B

	Causative agent
	Typhoid
	Paratyphoid A
	Paratyphoid B

	Family
	
	
	

	Genus
	
	
	

	Species
	
	
	


  
                                                                     Method of staining __________________

Nutrient media which are used for cultivation and identification of Salmonella. Describe their cultural properties.

________________________________                        ______________________________

Fermentative properties of Salmonella
	Causative agent
	Fermentation
	Gas formation

	
	lactose
	glucose
	maltose
	mannitol
	sucrose
	hydrogen sulfur
	indol 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Main parts of epidemic process in typhoid and paratyphoid A and B 

	Source of infection


	

	
	

	Mechanism of transmission


	

	Ways of transmission


	


Fill in the table

	
	Material for    

investigation
	             Laboratory diagnostics
	Treatment

Prophulaxis

	Typhoid,  paratyphoid

A and B
	
	
	


Mark the methods of laboratory diagnostics

of typhoid and paratyphoid A and B
	Methods
	

	Microscopic
	

	Microbiological
	

	Serological
	

	Biological
	


TASK 1.  Make 5 tests for studies of practical lesson № 2.  There should be 5 variants of answers in each test.There can be correct only one variant of answer.
Practical lesson № 3

Topic: Laboratory diagnostic of Salmonelloses (food poisoning).

Questions for the learning.

1. Principles of Kauffmann-White classification of the genus Salmonella and their significance for the medical practice.

2. Causative agents of Salmonelloses: main properties.

3. Pathogenesis and diseases in man.

4. Pathogenicity for animals.

5. Laboratory diagnostic of food poisoning.

6. Treatment and control of salmonella food poisoning.

Independent work of the students.

1. Prepare the smear-imprint of a piece of meat, infected by Salmonella, stain by Gram and perform the microscopy.

2. Streak a piece of meat on Endo medium and bismuth sulphite agar. Mark and put to the thermostat the incubation at 37˚C during 24 hours.

3. Write and learn principles of Kauffmann-White classifications.

4. Draw the scheme of the laboratory diagnostic of salmonellosis into the protocol.

Taxonomy of Salmonella which cause food poisoning infection
	
	Salmonella

	Family
	

	Genus
	

	Species
	



                                                                        Method of staining___________________
Nutrient media which are used for cultivation and identification of Salmonella which cause food poisoning infection. Describe their cultural properties.

      ______________________________                   ____________________________

Main parts of epidemic process

in food poisoning infection caused by Salmonella
	Source of infection


	

	
	

	Mechanism of transmission


	

	Ways of transmission


	


 Fill in the table.

	Causative agent
	Characteristics (morphology, cultivation,  toxin production, antigenic structure)
	Pathogenesis and diseases in man
	Laboratory diagnostics
	Treatment
	Prophylaxis

	Salmonella gastroenteritis
	
	
	
	
	


TASK 1.  Make 5 tests for studies of practical lesson № 3.  There should be 5 variants of answers in each test.There can be correct only one variant of answer.
Practical lesson  № 4

Topic: Laboratory diagnostics of dysentery.

Questions for the learning.

1. Causative agents of dysentery: main properties.

2. Classification of the genus Shigella.

3. Pathogenisity for animals.

4. Pathogenesis and diseases in man.

5. Laboratory diagnostic of dysentery.

6. Treatment and prophylaxis.

Independent work of the students.

1. Continue laboratory diagnostic of food poisoning: describe the colonies on Endo medium.

2. Examine the growth of Shigella flexneri on Ressel and Ploskirev's media, make the conclusion.

3. Draw the scheme of laboratory diagnostic of dysentery into the protocol.

 Taxonomy of Shigella
	
	Causative agent  of dysentery

	Family
	

	Genus
	

	Species
	

	
	

	
	

	
	

	
	

	
	

	
	




                                                                     Method of staining______________

                                  
                                      Species of the causative agent of dysentery

                               according to the international classification

	      Subgroups
	                                         S  p  e  c  i  e  s

	             A
	
	

	             B
	
	

	             C
	
	

	             D
	
	


Nutrient mediua which are used for cultivation and identification of Shigella. Describe their cultural properties.

Nutrient medium_________________

                                                                                                     Ressel medium

 
Main parts of epidemic process in dysentery

	Source of infection


	

	
	

	Mechanism of transmission


	

	Ways of transmission


	


   Fill in the table.

	
	Material for    

investigation
	             Laboratory diagnostics
	Treatment



	Dysentery
	
	
	


TASK 1.  Make 5 tests for studies of practical lesson № 4.  There should be 5 variants of answers in each test.There can be correct only one variant of answer.
Practical lesson № 5

Topic: Laboratory diagnostics of Cholera.

Questions for the learning.

1. Cholera it is especially dangerous infectious diseases. The history of Cholera spread.

2. Causative agents of Cholera: main biological properties.

3. Classification of cholera vibrios.

4. Pathogenesis and diseases in man.

5. Laboratory diagnostic of cholera. Express-methods.

6. Treatment and prophylaxis of Cholera.
Independent work of the students.

1. Examine the growth of cholera vibrios on alkaline peptone water, make the conclusion.

2. Study the differential diagnostic of vibrios (differentiation between classical cholera and El Tor vibrios) and write into the protocol.

3. Draw the scheme of laboratory diagnostic of cholera into the protocol.

Taxonomy of cholera causative agent 
	
	Causative agent of cholera

	Family
	

	Genus
	

	Species
	

	Biological

variants
	

	
	



                                                                        Method of stainin  ____________________
                                     Classification of Cholera vibrios

                      ___________________________________________________________________

                      ___________________________________________________________________

                       ___________________________________________________________________

                       ___________________________________________________________________

Nutrient media which are used for cultivation and identification of Vibrio cholerae.

                                          Characteristic 

                                          of the growth

                                          ____________________

                                          ____________________

                                                                                                                                  ___________________________________                               _______________________________                                                 

               Differentiation between classical cholera and EL TOR vibrios

	TESTS
	           Classical cholera
	             EL TOR vibrios

	Hemolysis
	
	

	Voges-Proskauer test
	
	

	Chick erythrocyte agglutination
	
	

	Polymyxin B  sensitivity (50 i.u. disc)
	
	

	Group IY phage susceptibility
	
	

	EL TOR phage 5 susceptibility
	
	


Main parts of epidemic process in cholera. 

	Source of infection


	

	
	

	Mechanism of transmission


	

	Ways of transmission


	


 Fill in the table.

	
	Material for    

investigation
	             Laboratory diagnostics
	Treatment

Prophylaxis

	 Cholera
	
	
	


  TASK 1.  Make 5 tests for studies of practical lesson № 5.  There should be 5 variants of answers in each test.There can be correct only one variant of answer.
                                           QUIZZES
1. The confirming of diagnosis of an intestinal disease demands using of bacteriological method based on culturing of examined material on nutritional media. What’s its aim?

A. Revealing of specific antibodies

B. Revealing of specific antigen

C. Isolation of pure culture of an agent

D. Revealing infections allergy

E. Revealing immune reconstruction of an organism
2. An intestinal bacillus was isolated from faeces of a sick child; it was attributed to serological group O26. What diagnosis can be made in this case?

A. Escherichioses

B. Salmonelloses

C. Cholera

D. Dysentery

E. Yersiniosis

3. A large number of colonies of dark-red color grew on Endo medium at the study of defecation of 5-month-old child with the symptoms of acute intestinal infection. What microorganisms could cause the disease?

A. Salmonella

B. Escherichia

C. Shigella

D. Streptococcus

E. Staphylococcus

4. The main method of diagnostics of escherichioses is a bacteriological

method. What is the purpose of this method of investigation? 
A. Revealing of specific antibodies

B. Revealing of specific antigen

C. Isolation of pure culture of an agent

D. Making the preparation – smear of examiner material

E. Reproduction of infection in susceptible laboratory animals

5. On suspicion of colienteritis, the faeces of an examined person is inoculated on Endo medium. What groups of nutritional media according to its function the medium belong to?
A. Selective medium 
B. Differential diagnostic medium

 C. Special medium

 D. Enrichment medium

  E. Liquid agar

6. Doctor diagnosed that the patient has enteric fever. What microorganism causes this infection?

A. Shigella dysenteria

B. Staphylococcus aureus

C. Escherichia coli

D. Salmonella enteritidis

E. Salmonella typhi

7. The blood of patient with the diagnosis of enteric fever was sent to the laboratory. Which nutrition medium can the bacteriologist use for the isolation of pure culture of Salmonella typhi?

A. Endo medium

B. Blood Agar

C. Hiss medium

D. Chocolate medium

E. Bile broth

8. For treatment of the patient with enteric fever, doctor prescribed

levomycetin. In the next day, the patient’s health got worse with increase in temperature to 39ºC. Why did his condition get worse?

A. Reinfection

B. Action of endotoxin of salmonella

C. Insensitivity of salmonella to levomycetin

D. Allergic reaction

E. Secondary infection

9. Bacteriologist sourced the feces of patient with enteric fever on the

selective nutrition medium. Within 24 hrs on the surface of the medium, grew black colonies. Which nutrition medium did the bacteriologist use for sourcing?

A. Endo medium

B. Blood agar

C. Bismuth – sulphite agar

D. Hiss medium

E. Bile broth

10. The doctor used Vidal’s reaction for revealing the antibodies in the

patient’s serum. Which reaction is used?

A. Reaction of agglutination

B. Complement fixation test

C. Reaction of neutralization

D. Hemagglutination test

E. Precipitation reaction

11. The clinical symptoms of the patient showed high temperature for 8 days.

The doctor diagnosed it to be enteric fever. What material for investigation can be used in this stage of infectious disease? 

A. Serum

B. Feces

C. Urine

D. Bile

E. Blood

12. The patient had enteric fever. He continued shedding typhoid bacilli in

feces for more than a year .What is he considered as?

A. Convalescent carriers

B. Chronic carriers

C. Transient carriers

D. Permanent carriers

E. Suspected carriers

13. Salmonella typhi differs from other species of Salmonella in:

A. Is found mainly in animals.

B. Produces enteritis in small intestine

C. Causes acute dysentery

D. Causes inflammation in the lymphatic nodes in the small intestine

E. Causes food poisoning infection.

14. Which one of the following organisms causes bloody diarrhea, is non

motile, does not ferment lactose and does not produce H2S:

A. Salmonella typhi

B. Shigella flexneri

C. Salmonella enteritidis

D. Escherichia coli

E. All of them

15. Which one of the following exotoxins can stimulate hypersecretion of

fluids and electrolytes?

A. Shiga-toxin of Shigella dysenteriae

B. Toxic shock syndrome toxin of S. aureus

C. Endotoxin of all Enterobacteriaceae

D. Enterotoxin of Salmonella typhi

E. Heat-labile and heat-stable enterotoxin of E. coli

16.  Which one of the following exotoxins can kill Vero cells in culture?

A. Heat-stable enterotoxin of E. coli

B. Shiga-toxin of Shigella dysenteriae

C. Heat-labile enterotoxin of E. coli

D. Endotoxin of all Enterobacteriaceae

E. Toxic shock syndrome toxin of S. aureus

17. Which one of the following organisms is the most common cause of

uncomplicated urinary tract infections in humans?

A. Staphylococcus aureus

B. Pseudomonas aeruginosa

C. Streptococcus pyogenes

D. Escherichia coli

E. Klebsiella pneumonia

18. Factors responsible for the pathogenicity of E. coli include all of the

following EXCEPT:

A. Heat-labile enterotoxin

B. Capsular (K) antigen

C. Lipoteichoic acid 

D. Heat-stable enterotoxin

E. Endotoxin

19. 5-year-old girl develops bloody diarrhea and no vomiting 3 days after

visiting her friend's birthday. Stool culture on Endo agar grows both lactose-positive and lactose-negative rods with Gram-negative stain reaction. Which one of the following organisms is the most likely to be the cause?

A. Salmonella cholera-sues

B. Clostridium difficile

C. Klebsiella pneumonia

D. Shigella flexneri

E. Staphylococcus aureus

20. The virulence factor that can be responsible in part for all diseases

caused by enteric pathogens is:

A. Endotoxin

B. Flagella

C. Capsule

D. Peptidoglycan

E. Vi - antigen   
21. The unique surface antigen that is used in identification of particular

enteric pathogen is:

A. M protein antigen

B. H flagella antigen

C. A protein antigen

D. Vi capsular antigen

E. Teichoic acid antigen

22.  A key characteristic of the etiological agent of bacillary dysentery is:

A. Strict localization of the pathogen in the small intestine

B. The organism is found mainly in animals

C. Production of a potent cytotoxin responsible for invasiveness

D. The organism is transmitted by droplet aerosol

E. It is a member of normal flora of the human body

23.  Blood and leukocytes are seen frequently in the stool during:

A. Salmonellae food poisoning

B. Staphylococcal food poisoning

C. Traveler's diarrhea

D. Shigellosis

E. Disbiosis

24.  The predominant virulence factor of Shigella dysenteria is a (an):

A. Enterotoxin/cytotoxin

B. Potent endotoxin

C. Polysaccharide capsule

D. Flagella

E. Plasmid mediated antibiotic resistance factor

25. A 30-year-old woman developed watery diarrhea, little vomiting, nausea,
and low-grade fever on the airplane when she was returning from vacation in the Middle East. A stool culture reveals only lactose-positive colonies on MacConkey's agar. Which one of the following organisms is the most likely to be the cause?
A. Escherichia coli

B. Salmonella paratyphi A

C. Klebsiella pneumonia

D. Salmonella enteritides

E. Shigella flexneri

26. The patient’s feces has a lot of erythrocytes and mucous. What infection

did the doctor think about?       

A. Enteric fever
B. Cholera

C. Escheriosis

D. Dysentery

E. Salmonelloses

27. Cases of falling sick with dysentery are registered in a kinder garden.

Name a possible way of transmission of this infection?

A. Aero droplets

B. Alimentary

C. Transplacental

D. Transmissive

E. Direct contact 

28. Dysenterial bacteriophage was used by the doctor for a child infected

with shigella dysentery. What was the doctor’s intention in doing so?

A. Prophylaxis

B. Treatment

C. Phage typing

D. Specific prophylaxis

E. Specific treatment

29. From the feces of the patient, pure culture of shigella was isolated. After

identification of microorganism, the bacteriologist started serological variant for shigella. By which particularities was the microorganism identified?

A. Biologic

B. Antigenic

C. Morphologic

D. Biochemical

E. Sensitive antibiotics

30. Dirty hands are the main factor of transmission of bacterial dysentery.

What microbe from the family Enterobacteriaceae causes its infection?

A. Escherichia 

B. Salmonella 

C. Yersinia

D. Shigella

E. Pseudomonada

31. Dysentery is transmitted only between human to human. How do we call

its infection?

A. Anthroponotic

B. Zoonotic

C. Anthropozoonotic

D. Mixed infection

E. Secondary infection

32. The main mechanism of transmission of dysentery is fecal-oral. Who

might be the source of infection in this disease?

A. Infected person

B. Carrier

C. Acute carrier

D. Chronic carrier

E. Infected person and the carrier

33.  A 2 year old girl was hospitalized in the infection department. The

person has the following clinical symptoms: high temperature, abdominal pain, diarrhea with blood and mucus. The doctor diagnosed it to be dysentery. Which material for investigation is necessary to be taken?

A. Urine

B. Bile

C. Blood

D. Saliva

E. Feces

34. The case of bacterial dysentery is registered in the student’s hostel.

Which preparation should be used for immediate specific prevention of its infection?

A. Antibiotic

B. Interferon

C. Diagnostic

D. Serum

E. Bacteriophage

35. A key characteristic of the etiological agent of bacillary dysentery is:
A. Strict localization of the pathogen in the small intestine

B. The organism is found mainly in animals

C. Production of a potent cytotoxin responsible for invasiveness

D. The organism is transmitted by droplet aerosol

E. It is a member of normal flora of the human body 
36. A 5-year-old girl develops bloody diarrhea and no vomiting 3 days after

visiting her friend's birthday. Stool culture on Endo's agar grows both lactose-positive and lactose-negative rods with Gram-negative stain reaction. Which one of the following microorganisms is the most likely to be the cause?

A. Salmonella cholerae-suis

B. Clostridium difficile

C. Klebsiella pneumoniae

D. Shigella flexneri

E. Staphylococcus aureus

37.  The case of bacterial dysentery is registered in the hostel. Which

preparation should be used for immediate specific prevention of its infection?

A. Antibiotic

B. Bacteriophage

C. Interferon

D. Diagnostic

E. Serum
38. From the feces of the patient, pure culture of shigella was isolated. After
identification of microorganism, the bacteriologist started serological variant for shigella. By which particularities was the microorganism identified?
A. Biologic

B. Antigenic

C. Morphologic

D. Biochemical

E. Sensitive antibiotics 

39. The patient had shigellosis. He continued shedding bacilli in feces for

more than a year. What is he considered as?

A. Convalescent carriers

B. Chronic carriers

C. Transient carriers

D. Permanent carriers

E. Suspected carriers

40. The best e nrichment medium for V. cholerae is:
A. Selenite broth

B. Peptone water

C. TCBS medium
D. Salt – yolk medium 
E. Alkaline peptone water

41. The best selective medium for V. cholerae is:

A. Selenite broth

B. Mac s medium(Conkey 

C. TCBS

D. Endo s medium(
E. Peptone water

42. Vibrio cholerae strains can be classified into how many serogroup on the

base of O-Ag:

A. 3 (Ogava, Inaba, Hikojima)

B. 2 (El Tor and Classical)

C. It can not be classified because it is antigenically homogenous

43. Which one of the following exotoxins can stimulate hypersecretion of

fluids and electrolytes?

A. Shiga-toxin of Shigella dysenteriae

B. Endotoxin of all gram-negative rods
C. Choleragen of V. cholerae

D. Shiga – like toxin of EHEC

E. Staphylococcal enterotoxin

44. Factors responsible for the pathogenicity of V. cholerae include all of the

following EXCEPT:

A. Endotoxin

B. Mucinase

C. Flagellum

D. Heat – labile enterotoxin

E. Capsular (K) antigen
45. A 40-year-old man develops diarrhea, vomiting, abdominal pain, and

fever after he ate some raw sea food at the party. Halophilic, hemolytic coma-shaped bacteria were isolated from the feces. Which one of the following organisms is the most likely to be the cause?

A. Salmonella typhimurium

B. Vibrio parahaemolyticus

C. Shigella flexneri

D. E. coli

E. Staphylococcus aureus 
46. 50-year-old woman returned from India, where there was an epidemic of
cholerae. She now has multiple episodes of diarrhea, characterized as:
A. Rice water stools
B. Watery diarrhea with blood  
C. Diarrhea with blood and leucocytes
D. Mucous stools
E. All the options are right

47. A 15 year old boy is admitted to the hospital. He suffers from abdominal
pain, vomiting, rice water stools ten times a day. What is the diagnosis?
A. Dysentery

B. Enteric fever 

C. Cholerae
D. Escherichioses

E. Staphylococcal infection

48. A patient is a 20-year-old woman who has just returned from a trip to

Indonesia. Now she has rice water stools, with mucus with 10 liters of liquid lost per day, nausea and marked dehydration. Which one of the following exotoxins can stimulate the hypersecretion of fluids and electrolytes?

A. Shiga toxin of shigella dysenteriae 

B. Staphylococcal enterotoxin

C. Choleragen of V.cholerae

D. Salmonella endotoxin

E. Endotoxin of all gram negative rods.

49. Cholera belongs to the group of exceptional chorentinnal infections.

What is the main mechanism of transmission for its infection?

A. Transmissive

B. Aerogenic

C. Fecal-oral

D. Direct contact

E. Transplacental

50. Cholera mostly affects during summer. What is the main factor of

transmission of this infection?

A. Food

B. Water

C. Insects

D. Dirty hands

E. Private things

51. Cholera may be caused by two biological variants of V.cholerae. Which

of them causes this infection in the recent years in the world?

A. Classical Vibrio cholerae

B. Vibrio El-Tor

C. Vibrio Al-Benzis

D. Vibrio proteus

E. Vibrio Mechnikovskii

52. There was an epidemic of cholerae in the city. Which method of

expressed diagnostics can be used in this case?

A. Reaction of agglutination

B. Complement fixation test

C. Precipitation reaction

D. Reaction of neutralization

E. Immunofluorescence reaction

53. Bacteriologist prepared glass smear from patient’s feces from cholera

and stained according Gram. Which form has got Vibrio cholerae?

A. Short rod

B. Long rod

C. Cocci

D. Diplococci

E. Coma shaped 

54. Specific prevention of cholerae in the epidemic regions is used. What

immunobiological preparation is used for specific prophylaxis of this infection?

A. Serum

B. Vaccine

C. Gamma-globulin

D. Interferon

E. Tetracycline

55. There was an epidemic of cholera in the city. Cholera may be caused by

two biological variants of V. cholerae. Who discovered classical V.cholerae?

A. Louie Pasteur

B. Robert Koch

C. Gram

D. I.I.Mechnikov

E. Neisser

56.  There was an epidemic of cholerae in the city. What preparation is used
for non specific prevention of this infection?
A. Serum

B. Vaccine

C. Gamma-globulin

D. Interferon

  E.Tetracycline 
57. Numerous red colonies grew on Endo medium at bacteriological study of feces in 4-month-old child with intestinal infection. What are these microorganisms?

A. Salmonella

B. Escherichia

C. Shigella

D. Streptococcus

E. Staphylococcus 
58. The attachment of intestinal bacillus to epithelial cells with the help of special formations and their producing the adhesines are important at the first stage of pathogenesis of escherichioses. How do we call these formations?

A. Capsules

B. Spores

C. Flagella

D. Fimbrae

E. Grains of volutine

59. There is a natural immunity against the agents of coli-infection that is colienteritis in children of early age. It depends on some factors. Which of these factors is interconnecting and promotes the formation of intestinal biocenosis in the first days of a child’s life?

A. Antibodies of mother’s milk

B. Colonization of epithelium of gastro-intestinal tract with bifidumbacteria

C. Fermentative activity of intestinal bacilli

D. A number of microorganisms in the intestine

E. The properties of intestinal flora

60. Feces of a child with colienteritis was inoculated on Endo medium. The growth of red colonies was observed on the surface of the medium 24 hours later. How to reveal the colonies containing enteropathogenic intestinal bacillus among grown colonies?
A. Determining the mobility

B. Making and staining the preparation smear according to Gram

C. Phage typing

D. Reaction of agglutination with polyvalent OB-serum

E. Re-inoculation of colonies on Ressel’s medium 
61. On suspicion of colienteritis, the faeces of an examined person is inoculated on Endo medium. What groups of nutritional media according to its function the medium belong to?

A. Selective medium 

B. Differential diagnostic medium

C. Special medium

D. Enrichment medium

E. Liquid agar

62. Doctor diagnosed that the patient has enteric fever. What micro-organism causes this infection?

A. Shigella dysenteria

B. Staphylococcus aureus

C. Escherichia coli

D. Salmonella enteritidis

E. Salmonella typhi

63. . In the bacteriological laboratory investigated the feces of patient with

intestinal yersiniosis. What is the causative agent have alike morphology?

A. Tularemia

B. Plague
C. Enteric fever

D. Brucellosis

 E. Colienteritis

64. Yersinia enterocolica is causative agent of diseases characterised by defeat  of digestive tract. Name the family of Y.enterocolitica.
A. Enterobacteriaceae

B. Chlamydiaceae

C. Mycoplasmaceae

D. Mycobacteriaceae

E. Neisseriaceae
65. The blood of patient with the diagnosis of enteric fever was sent to the laboratory. Which nutrition medium can the bacteriologist use for the isolation of pure culture of Salmonella typhi?

A. Endo medium

B. Blood Agar

C. Hiss medium

D. Chocolate medium

E. Bile broth

66. For treatment of the patient with enteric fever, doctor prescribed levomycetin. In the next day, the patient’s health got worse with increase in temperature to 39ºC. Why did his condition get worse?

A. Reinfection

B. Action of endotoxin of salmonella

C. Insensitivity of salmonella to levomycetin

D. Allergic reaction

E. Secondary infection

67. Bacteriologist sourced the feces of patient with enteric fever on the selective nutrition medium. Within 24 hrs on the surface of the medium, grew black colonies. Which nutrition medium did the bacteriologist use for sourcing?

A. Endo medium

B. Blood agar

C. Bismuth  sulphite agar

D. Hiss medium

E. Bile broth

68. The doctor used Vidal’s reaction for revealing the antibodies in the patient’s serum. Which reaction is used?

A. Reaction of agglutination

B. Complement fixation test

C. Reaction of neutralization

D. Hemagglutination test

E. Precipitation reaction

69. The clinical symptoms of the patient showed high temperature for 8 days. The doctor diagnosed it to be enteric fever. What material for investigation can be used in this stage of infectious disease? 

A. Serum

B. Faeces

C. Urine

D. Bile

E. Blood

70. Salmonella typhi differs from other species of Salmonella in:

A. Is found mainly in animals.

B. Produces enteritis in small intestine

C. Causes acute dysentery

D. Causes inflammation in the lymphatic nodes in the small intestine

E. Causes food poisoning infection.

71. The most common infection caused by Salmonella in developed countries is:

A. Pseudomembranal colitis

B. Typhoid fever

C. Septicemia

D. Gastroenteritis

E. Enteric fever

72. Which one of the following organisms causes bloody diarrhea, is non-motile, does not ferment lactose and does not produce H2S:

A. Salmonella typhi

B. Shigella flexneri

C. Salmonella enteritidis

D. Escherichia coli

E. All of them

73. Which one of the following exotoxins can stimulate hypersecretion of fluids and electrolytes?

A. Shiga-toxin of Shigella dysenteriae

B. Toxic shock syndrome toxin of S. aureus

C. Endotoxin of all Enterobacteriaceae

D. Enterotoxin of Salmonella typhi

E. Heat-labile and heat-stable enterotoxin of E. coli

74. Which one of the following exotoxins can kill Vero cells in culture?

A. Heat-stable enterotoxin of E. coli

B. Shiga-toxin of Shigella dysenteriae

C. Heat-labile enterotoxin of E. coli

D. Endotoxin of all Enterobacteriaceae

E. Toxic shock syndrome toxin of S. aureus

75. Which one of the following organisms is the most common cause of uncomplicated urinary tract infections in humans?

A. Staphylococcus aureus

B. Pseudomonas aeruginosa

C. Streptococcus pyogenes

D. Escherichia coli

E. Klebsiella pneumonia

76. Factors responsible for the pathogenicity of E. coli include all of the following EXCEPT:

A. Heat-labile enterotoxin

B. Capsular (K) antigen

C. Lipoteichoic acid 

D. Heat-stable enterotoxin

E. Endotoxin

77.  The most important source of Salmonella typhi infection is:
A. Poultry and wild birds

B. Typhoid bacilli carriers

C. Warm-blooded animals

D. Humans that develop typhoid fever

E. All of the above

78. The virulence factor that can be responsible in part for all diseases caused by enteric pathogens is:

A. Endotoxin

B. Flagella

C. Capsule

D. Peptidoglycan

E. Vi - antigen

79. Bacteriological diagnosis of typhoid fever can be developed BEST by culture of:

A. Feces taken during the course of the disease and during convalescence

B. Blood taken during the first week of the disease

C. Urine

D. Blood taken during the second or third week of the disease

E. Pus from suppurative lesions

80. Blood and leukocytes are seen frequently in the stool during:
A. Salmonellae food poisoning

B. Staphylococcal food poisoning

C. Traveler's diarrhea

D. Shigellosis

E. Disbiosis

81. The predominant virulence factor of V. cholerae is a (an):

A. Polysaccharide capsule

B. Phage-mediated exotoxin

C. Flagellum

D. Plasmid- mediated antibiotic resistance

E. Enterotoxin with cytotoxicity 
82. 50-year-old woman returned from India, where there was an epidemic of cholerae. She now has multiple episodes of diarrhea, characterized as:
A. Watery diarrhea without blood, no PMNs in the stool, and growth of curved Gram-negative rods in the blood culture
B. Watery diarrhea without blood, no PMNs in the stool, and no organisms in the blood culture
C. Bloody diarrhea, PMNs in the stools, and growth of curved Gram-negative rods in the blood culture
D. Bloody diarrhea, PMNs in the stools, and no organisms in the blood culture
E. All of following episodes can occur

83. A 21 year old boy is admitted to the hospital. He suffers from abdominal pain, vomiting, rice water stools ten times a day. What is the diagnosis?

A. Dysentery

B. Enteric fever 

C. Cholerae
D. Escherichioses

E. Staphylococcal infection 
84.  Name the serological reaction use in the laboratory diagnostics of

salmonelosis.

A. Precepitation test

B. Vidal reaction

C. Coomb s reaction

D. Complement fixation test

E. Hemagglutination

85.  Local immunity of food poisoning is provide …
A. By the lysozyme

B. By the secretory Ig A

C. By Ig G

D. By an interferon

E. By Ig M
86. A patient is a 40-year-old woman who has just returned from a trip to Indonesia. Now she has rice water stools, with mucus with 10 liters of liquid lost per day, nausea and marked dehydration. Which one of the following exotoxins can stimulate the hypersecretion of fluids and electrolytes?

A. Shiga toxin of shigella dysenteriae 

B. Staphylococcal enterotoxin

C. Choleragen of V.cholerae

D. Salmonella endotoxin

E. Endotoxin of all gram negative rods.

87. Cholera mostly affects during summer. What is the main factor of transmission of this infection?

A. Food

B. Water

C. Insects

D. Dirty hands

E. Private things

88. Cholera may be caused by two biological variants of V.cholerae. Which of them causes this infection in the recent years in the world?

A. Classical Vibrio cholerae

B. Vibrio El-Tor

C. Vibrio Al-Benzis

D. Vibrio proteus

E. Vibrio Mechnikovskii

89.  Blood and leukocytes are seen frequently in the stool during:

A. Salmonellae food poisoning

B. Staphylococcal food poisoning

C. Traveler's diarrhea

D. Shigellosis

E. Disbiosis

90. On bacteriological study of rinsing water of the patient with food poisoning, the pure bacterial culture was inoculated with the following properties: gram-negative motile bacillus in the Endo environment grows like achromic colony. Representative of what genus has caused the illness?

A. Yersinia

B. Citrobacter


C. Salmonella


D. Shigella

E. Escherihia.
91. A 19-year-old male student became ill with diarrhea within a day or two after eating a hamburger at a fast-food shop. Initial culture of his bloody stool revealed no Salmonella, Shigella, Campylobacter, or Yersinia. A filtrate of the stool was put on Vero cells and cytotoxicity occurred within 24 hours. The most likely cause of the illness is…
A. Escherichia coli 0157/H7

B. E.coli LT toxin

C. E.coli endotoxin       

D. Vibrio cholera       

E. Clostridium difficile

92. From the defecation of a 6-year-old ill child, who has artificial feeding, the intestinal bacillus with antigen structure 0-111 is excreted. What is the diagnosis?

A. Food poisoning

B. Disentery-like diseases

C. Gastroenteritis

D. Coli-enteritis    

E. Cholera-like diseases

93. Salmonella species can be differentiated from Shigella species in the diagnostic laboratory on the basis of:

A. Motility



B. Lactose fermentation

C. Gram's stain

D. Glucose fermentation

E. Tolerance to anaerobic conditions

94. Blood culture of causative agent of typhoid fever was isolated. Which of the following cultural properties has this bacterium?
A. Forming red colonies on the Endo agar.


B. Forming achromic colonies on Wilson and Blair bismuth sulphite agar.

C. Production of zone of hemolysis around colonies.

D. Forming colorless colonies on Endo agar.


E. Forming thin pellicle on base pepton water.
95. Patient was admitted to the infection unit with diagnosis of bacterial dysentery. On laboratory studies it was revealed that causative element is sensitive to many antimicrobial medicines, but patient had anemia. What medicine was contraindicated to the patient?
A. Enteroseptol 



B. Ampicillin 


C. Furazolidone



D. Levomycetin 


E. Phthalazol

96. A 50-year-old patient with typhoid fever was treated with levomycetin, the next day his condition became worse, temperature rose to 39,6°C. What caused complication?

A. Reinfection.

B. Irresponsiveness of an agent to the levomycetin.

C. Allergic reaction.


D. The effect of endotoxin agent.  

E. Secondary infection addition.

97. Cholera is a toxicogenic dysenteric disease common in many parts of the world. In the treatment of patients who have cholera, the use of a drug that inhibits adenyl cyclase would be expected to:

A. Kill the patient immediately.


B. Eradicate the organism.

C. Increase intestinal motility.

D. Block the action of cholera toxin.

98. A patient develops explosive, watery diarrhea 24 hours after eating seafood imported from South America. What bacterium is most likely involved?

A. Campylobacter fetus.


B. Salmonella typhimurium.

C. Shigella flexneri.


D. Vibrio cholerae.


E. Vibrio parahaemolyti.

99. The first seeding of water into the 1 % pepton base water the thin film appeared on the surface of the medium in 5 hours. Which of the following of the causative agent of the infectious diseases has such cultural properties? 
А. Plaque.              

В. Tuberculosis.           

С. Cholera.       

D. Dysentery         

Е. Salmonelosis.

100. Endo medium is used in the laboratory diagnostics of intestinal diseases. What the kind of carbohydrate is included into composition of this nutrient medium?
A. Glucose
B. Mannitol

C.
 Sucrose
D. Lactose

E.
 Maltose

101. Name the family of causative agent of  dysentery.
A. Enterobacteriaceae

B.
 Neisseriaceae

C.
 Micrococcaceae

D. Yersinia

E.
 Streptococcaceae

102. The nutrient Endo medium is used for laboratory diagnostics of intestinal disease. What colonies of E.coli grow on this medium?
A.
 Large white

B.
 Small black

C. Red with metal shine

D.
 Colorless
E.
 Small white

103. For isolation of salmonella use bismuth susphite agar. Which colonies grow on this medium?

A. Black

B. Green

C. White

D. Brown

E.Yellow

104. Classification of  salmonellae within the genus is on antigenic

characterization based on …

A. Calmette-Guerin scheme

B. Vidal scheme

C. Koch classification

D. Kaufmann-White scheme

E. Salmon scheme

105. Name the family of the causative agent of salmonelosis (food poisoning).

A. Yersinia

B. Neisseria

C. Enterobacteriaceae

D. Mycobacteria

 E. Vibrioceae
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Fig.1. Escherichia coli. Staining by Gram








Fimbriae





          Fig.2. Flagella and fimbriae of E.coli. Electron microscopy 





Flagella








Fig.3.  Black arrows indication red colonies of E.coli with   metallic shine. White arrows show colorless colonies of


Salmonella.

















              Fig.4.  Salmonellae. Staining by Gram











Fig.5. MacConkey agar with pink colonies of Salmonellae 











       Fig.6. Black colonies of Salmonella


                 on bismuth sulfite medium





Fig. 7.  Smear from pure culture of Shigella.    


                         Staining by Gram





Fig.8.  Smear from pure culture of Shigella.


                      Immunofluorescence

















Fig.9.  Pure culture of  Vibrio cholerae.     


                    Staining by Gram
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