Gram-Negative Enteric Rods – Part 1 – 09/05/03
These set of notes are done in a similar fashion to the virus lectures. Try and answer the following questions, and look at the paragraph answers provided. Try and know the main species each family of enteric gram –ve rods. 
General information
1. What are the main families of the enteric gram negative rods?
Enteric gram negative rods have three major families, with the fourth one being those of the commensals in the gut. These are: Enterobacteriaceae, Vibrioncaeae, Pseduomanodoceae. The 4th group is Bacteroidaceae. 
Enterobacteriaceae
· Describe the general properties of this family of bacteria. Name some of the species (major ones). 
· Describe some of the characteristics of Enterobacteriaceae. Elaborate on each one. 

Enterobacteriaceae form the major family of gram negative enteric rods. They are gram –ve, have a high degree of motility due to presence of petrichous flagella, grow well on artificial media, oxidase –ve, asporogenous, bacilli, anaerobic/facultative aerobes. Most of the Enterobacteriaceae are commensals found in the gut – part of normal gut flora but some others are very pathogenic causing: typhoid, shiga dysentery, + plaque. Haemolytic uraemic syndrome is caused by food/water borne species. 
Some of the characteristics of this family of bacteria include:

· Motility: some species are highly motile, while others are non-motile. Generally, Enterobacteriaceae are highly motile. Swarming proteus is motile, whilst Shigella + Klebsiella are non-motile. 
· Antigenic structure: the bacteria contain three antigens namely: O, H, K. O is found on the cell surface, H is found on the flagella, and K is a capsular antigen over the H antigen. 

· Endotoxin: LPS/cell wall: cause pyrogenicity, comsumption of complement, shock.
· Exotoxin: These include cytotonic + cytotoxic enterotoxins, neurotoxins, verotoxins, haemolysins. 
· Bacteriocins

· Drug resistance: due to overuse of antibiotics, great problem, resistance plasmids transmit the resistance from one bacteria to another. 
Identification of Enterobacteriaceae / Biochemical tests
· Briefly, describe the types of laboratory methods you would use in order to identify the various types of Enterobacteriaceae.
· What biochemical tests are available to test the properties of bacteria? Elaborate on each one. 

There are a number of methods available in the laboratory, and only a few are identified here. An enriched broth solution can be used to identify some species. These include: tetrathionate and selenite (for shigella and salmonella). A solid medium with an indicator can also be used, or a more selective solid medium can be used. A solid medium may contain an indicator that can identify whether the specimen ferments lactose or not. If lactose is fermented ( then acid is produced (lactic acid) and this turns the indicator pink. The non-lactose fermenters are pathogenic (i.e.: Shigella and Salmonella). The lactose fermenters are rarely pathogenic, and are usually part of the gut flora (i.e.: E.coli, Enterobacter, Citrobacter, Klebsiella). A selective medium can also be used, and these perform two functions: 1) they inhibit the growth of gram positive bacteria so that it will not contaminate the culture, 2) they turn a particular colour if lactic acid is formed. The two main types of selective media are: EMB agar (Eosin methyl blue), where the methyl blue inhibits the gram positive bacteria and if lactic acid is formed – then the medium turns a metallic green colour, MacConkey agar – where the bile salts in medium inhibit gram positive bacteria and if lactic acid is formed the medium turns a purple ( black colour. Another identification method: is using a screening media / composite media ( triple sugar iron agar – fermentation of glucose, sucrose, lactose, H2S production. 

There are a range of biochemical tests available to highlight the biochemical properties of Enterobacteriaceae species – and these properties help in the biochemical classification. The following tests are available in commercial kit form. Some tests are semi-automated, &/or computerised. (Remember: DICKMMUV):
· Decarboxylase production: decarboxylation of arg, lys, orn to form alkaline products / indicator
· Indole production: oxidation of tryptophan to indole

· Citrate utilisation: ability to utilise citrate as the sole carbon source

· KCN: ability to grow in presence of cyanide

· Motility: young broth cultures

· Methyl red: ability to produce < 4.5 ph from 0.5% of glucose

· Urease production: ability to split urea in medium to liberate ammonia

· Voges-Proskauer reaction: production of acetyle-methyl cardinol from glucose 

