Gastrointestinal Infections 1: BACTERIAL – 22/09/03
INFECTIOUS DIARRHOEA (Lecture notes)
Diarrhoea due to an infectious cause is a very common syndrome experienced in a GP setting. It has a very high infant mortality rate, and is characterised by distinct symptoms such as: nausea, vomiting, abdominal discomfort, dehydration, diarrhoea. The severe form is caused by bacterial agents, while mostly commonly caused by viruses. 
TWO PATHOGENIC MECHANISMS (Lecture notes)
Infectious diarrhoea can be caused by the: 1) toxigenic, 2) invasive mechanism. The toxigenic mechanism produces watery diarrhoea, and involves the small bowel. Species that cause this range from: Gram –ve bacteria ( Viruses. The invasive mechanism produces dysentery (i.e.: bloody diarrhoea), and involves large bowel. Species that cause this include: Shigella spp, EIEC, V.parahaemolyticus. 

SPECTRUM OF CLINICAL FEATURES / SYNDROMES (Lecture notes, Micro made easy, Chapter 9 – The enterics) – should know the different syndromes
Non-inflammatory watery diarrhoea: This is caused by production of enterotoxins. Species that cause this include: ETEC (LT & ST inhibit Na+ Cl- reabsorption, loss of water follows), V. cholera (cholera toxin ( A + B subunit, B unit allows entry of A subunit ( A subunit increases intracellular cAMP ( drives Na+/Cl- out ( H20 lost by osmotic pull). 
Inflammatory, dysentery: invade the epithelium and release toxins that causes cellular injury. Species that cause this include: EHEC (invade the epithelium ( secrete Shiga-like toxin ( inhibit protein synthesis ( epithelial cells die), Shigella spp (same as EHEC), EIEC (same as EHEC). 
Hospital-acquired (antibiotic mediated) diarrhoea: Pseudomembranous colitis: This disease is caused by the exotoxins A+B produced by C. difficile. After dose of antibiotic, gut bacteria is altered ( C.difficle flourish ( release exotoxins that inhibit RhO protein synthesis in epithelial cell ( disrupts actin filaments ( cells shrink ( and cell. 
Mucosal translocation, intra & submucosal proliferation: This type of diarrhoea is caused by species penetrate the mucosa and submucosa to spread via the lymphatics and blood. Species include: Salmonella spp, Campylobacter spp, Yersinia enterocolitica. 
Travellers diarrhoea: Name given to diarrhoea acquired by travellers due to ingestion of faecally contaminated food. Species that cause this include: E.coli, rotaviruses, Entamoeba histolytica (cysts present in faeces ( eaten by others infecting them, also sometimes trophozoite form invades the GI epithelium causing erosion ( diarrhoea). Giardia Lamblia (trophozoites bind to epithelial cells ( intestines cannot absorb fat ( fat passes ( fatty stools), Crptosporidium. 
Food-poisoning: outbreaks of diarrhoeal illness. Caused from a single point from which the illness spreads. 
Enteric fevers: These fevers are caused by organisms that invade the epithelium and enter submucosa ( lymphatics. During this process they are ingested by macrophages, but they manage to survive. Examples are: Salmonella typhi, paratyphi A&B. 
Gastritis/duodenitis: Caused by helicobacter pylori. Refer to other lectures for this. 

PATHOGENESIS (Lecture notes)

Microbial factors
The pathogenesis of all types of diarrhoea requires the following microbial factors: 0) ability to survive the environment 1) ability to adhere to mucosa, 2) ability to penetrate the mucosa, 3) ability to produce enterotoxins/cytotoxins, 4) ability to multiply within host tissue. Review the pathogenic mechanisms outlines above for each organism. 
Host factors

The predisposing host factors to diarrhoeal illness stems from microbial factors: 1) decreased gastric acidity, 2) poor intestinal motility, 3) disturbed normal flora, 4) decreased antibodies, 5) age, 6) hygiene. 
BACTERIAL INFECTIONS OF THE GIT (Micro made easy pp54) Gram - ve
Escherichia coli: There are 5 pathotypes: EPEC, ETEC, EIEC, EHEC, EDEC, DAEC (diffusely adherent). All types have flagellum. 
· ETEC: This organism attaches itself to the epithelial cells. It then releases two toxins: HL & HS toxin. These bind to the epithelial cells and block reabsorption of Na+ / Cl- and promote secretion of HCO3- / Cl-. Therefore H2O follows the osmotic pull gradient, and you lose lots of water ( watery diarrhoea ( travellers diarrhoea. 
· EIEC: Bacteria has a plasmid (i.e.: extrachromosomal DNA), that encodes a virulence factor ( allows invasion of epithelial cells. Also produces Shiga-like toxin. Both of these illicit a cell mediated immune response ( causing fever, bloody diarrhoea. 

· EHEC (1-10 organisms): This organism attaches itself to the epithelial cells, and releases the Shiga-like toxin. This toxin inhibits protein synthesis ( killing the epithelial cells. It causes abdominal pain, bloody diarrhoea ( haemorrhagic colitis. HUS (haemolytic uraemic syndrome) occurs in patients infected with O157 serotype of EHEC. 
· EPEC: This organism attaches to the mucosa and damages the brush border of intestinal epithelium ( impairs function. Also associated with HUS. 

· EAEC: travellers diarrhoea. 

Salmonella: There are three main clinical types: Salmonella typhi/paratyphi, Salmonella choleraesuis, Salmonella enteritidis. All of these is carried by animals, except typhi/paratyphi. 
· Salmonella typhi/paratyphi (1-102 organisms): This organism causes typhoid fever (enteric fever). Like Shigella & EIEC, it invades the epithelium and enters the lymphatics ( nodes. During this time it is phagocytosed by macrophages ( but it still survives. It causes fever, headaches, abdominal pain, splenomegaly (spreads to here), rashes on belly (“rose spots”), diarrhoea. 
· Salmonella enteritidis: Out of all salmonella infections, this is most common. It causes classic diarrhoea syndrome symptoms. Diarrhoea can be watery (i.e.: cholera like toxin) or mucousy/specks of blood – 5% (i.e.: ileal inflammation). Treated by fluid / electrolyte replacement, antibiotics not indicated. 
Shigella (dysenteriae, flexneri, boydii, sonnei) (102 organisms): Shigella species is non motile, unlike E. coli and Vibrio Cholera. Also Shigella does not ferment lactose or produce H2S, while E coli (lactose fermenter) & Salmonella (H2S producer). It is transmitted via faecally contaminated water + hand-hand contact. Shigella produces shiga toxin which inhibits protein synthesis and kills epithelial cell. Immune cells converge and cause reaction. Destroyed epithelium is not able to absorb H2O + electrolytes ( bloody diarrhoea, fever, abdominal discomfort. Treatment: ciprofloxacin, ampicillin, quinolones. 
Yersinia enterocolitica & Y. pseudotuberculosis: Transmission is by ingestion of contaminated milk, water, & foods. Children < 5 ( enteritis, 5-15 ( mesenteric adenitis, 10-20 ( terminal ileitis. Adults ( rashes/arthritis. 
Campylobacter jejuni (coli, laridis, foetus) (108): What are the three most common causes of diarrhea? Campylobacter, ETEC, Rotavirus. This is a zoonotic disease (poultry + wild animals). Transmission is via faecally contaminated water, food + unpasterurised milk. Like Salmonella typhi, the organism penetrates the epithelium and enters the lymphatics to spread (also secretes LT). Symptoms: fever, nausea, vomiting, bloody diarrhea, abdominal discomfort.
Vibrio cholerae: Deadly disease. Curved shaped gram negative rod (as most enterics are!!) with flagellum. Transmission is via faecally contaminated water. Bacteria attaches to epithelial cells, releases the cholera toxin (A + B subunit, where B helps A get in and activate G protein reactions ( increases intracellular cAMP ( causes secretion of Na+/Cl- ( lose water in HUGE amounts!!). Cause of death = dehydration. Treatment = fluid + electrolyte balance + doxycyclin. 
Organisms like V. parahaemolyticus, Aeromonas spp, Plesiomonas shigelloides is mentioned in the lecture notes from web, but was ignored during the lecture (one of the few that I actually attended and took notes for! WOW!!). 

BACTERIAL INFECTIONS OF THE GIT (Micro made easy 45) Gram +ve

Listeria monocytogenes: This is a gram positive non-spore forming rod, with endotoxin. This is mainly the culprit of meningitis in neonates and the immunocompromised. It can causes gastrointestinal upset, is transmitted by contaminated foods (milk, water etc). 
DISEASES CAUSED BY BACTERIAL TOXINS (Micro made easy 31)
Staphylococcus aureus: Gram positive cocci, that live in “clusters”, catalase positive, coagulase positive (enzyme that clots blood) and elaborate a golden pigment when cultured in sheep blood agar. (note that Staph epidermidis & saprophyticus are coagulase –ve). Read pp 32 of Micro made easy for summary of Staph aureus. Staph aureus can replicate in foods, and while doing so release enterotoxins (i.e.: exotoxins A-E), and these are eaten by humans when food is eaten. This stimulates peristalsis ( therefore causing cardinal diarrhoea symptoms. Takes 2-6 hrs for this to happen. 
Bacillus cereus: Spores are deposited in foods, they do not die when foods are cooked ( spores survive and germinate and produce enterotoxin (like Staph aureus). Two types of enterotoxins produced: 1) Heat labile, 2) Heat stable. Former causes syndromes like E.Coli, latter causes syndromes like Staph aureus. 
Clostridium perfringens: Clostridium is anaerobic + spore forming (Bacillus is aerobic + spore forming). Bacteria produces spores that survive cooking ( germinate and release powerful exotoxins (alpha most important). Toxins destroy the intestinal epithelium ( cause diarrhoeal symptoms. Incubation period of 18-35hrs. 
Clostridium difficile: Causes pseudomembrane colitis (antibiotic associated). A course of broad spectrum antibiotics destroys the normal colonic flora ( allowing over growth of Clostridium difficile. It then releases exotoxins A (causes diarrhea) + B (cytotoxic to colonic mucosal cells). Colonoscopy reveals mucosal ulcers and white fibrinous exudates covering mucosa ( pseudomembranes. Complications include: toxic megacolon, perforation, peritonitis. Antibiotics that cause this include: penicillin, cephalosporins, and penicillin. Treatment: stop antibiotic ( give vancomycin + metronidazole (these are not absorbed in gut – so can kill Clostridium difficile). 
Clostridium botulinum: Causes botulism, transmitted by eating home-canned vegetables & smoked fish. Spores are living in such foods BUT are killed when heated (unlike: Bacillus cereus). If not cooked properly ( spores germinate (anaerobic environment) ( release powerful neurotoxin ( binds to presynaptic neurons and motor end plates to inhibit release of Ach. Muscle paralysis results. Compare this to Clostridium tetani. 
Yersinia spp, Aeromonas spp, and Listeria monocytogenes are psychotrophic bacteria ( meaning, they will still grow under refrigerated conditions. 
Non-bacterial toxins and food-poisoning (Lecture notes)

Food poisoning: defined as disease due to food borne pathogen. 

Bean haemagglutinins: toxin present in red kidney beans. Toxin “dies” if beans cooked properly ( if not cooked, toxins entering body will cause diarrhea. Only 5-6 beans needed for this to happen. 
Scrombrotoxin: present in spoilage of fish. It can cause headache, flushing, urticarial rash, swelling tingling of lips. 
Shellfish poisoning: shellfish produce toxin ( diarrhea. 
Ciguatera poisoning: Ciguatera toxin is present in dinoflagellates. These are consumed by large fish ( which, in turn, are consumed by humans. Ciguatera is a neurotoxin. 
Cyanobacterial toxins: produced by blue-green algae. Produce diarrhea, vomiting if ingested. 

For summary of food poisoning – refer to lecture notes on web. 
HELICOBACTER pylori & ACUTE GASTRITIS (Micro made easy 63)
Formerly known as Campylobacter pylori. This organism is the number 1 cause of duodenal ulcers + gastritis. Transmission by faecal-oral route. Diagnosis by endoscopic biopsy, culture, serology etc. Treatment: combination therapy of: bismuth salts, metronidazole, tetracycline, amoxicillin. 
Few general points about diarrhea: Most causative agents are gram negative/positive rods, most are motile except Shigella, most are transmitted faecal-oral route (eating faecally contaminated water, food + unpasteruised milk), cause abdominal discomfort, nausea, vomiting, dehydration, bloody diarrhea/watery diarrhea, children are worst affected, if spores are involved ( they always germinate and release the toxins, if no spores are involved ( bacteria produces the toxins which cause direct damage. Staph aureus & Clostridium difficile are pretty much the only ones which produces toxins directly. All of this falls into the idea that diarrhea can be caused via a toxigenic or invasive process. 
Source: http://www.rajad.alturl.com 

