Chapter 23    Diseases of the Digestive System
 

Structures of the Digestive System
•         Structures of the digestive system divided into two parts:

•         The gastrointestinal tract (GI tract)

•         The pathway from the mouth to the anus

•         Most organs of the GI tract protected by a membranous covering called the peritoneum

•         Accessory digestive organs

•         Organs involved in grinding food or providing digestive secretions

 
The Gastrointestinal Tract
•         The GI tract digests food, absorbs nutrients and water into the blood, and eliminates waste

•         Components of the gastrointestinal tract

•         Mouth-site where food is moistened and chewed

•         Esophagus-tube leading to the stomach

•         Stomach-secretes chemicals that work to digest foods

•         Small intestine-responsible for the majority of digestion and absorption of nutrients

•         Large intestine (colon)-completes absorption of nutrients and water

•         Rectum and anus-store and eliminate waste

 
The Accessory Digestive Organs
•         Components of the accessory digestive system

•         Tongue and teeth-chew food into small pieces

•         Salivary glands-secrete saliva that moistens food to allow it be swallowed

•         Liver-neutralizes or removes harmful substances from the body and produces bile that aids in digestion 

•         Gallbladder-concentrates and stores bile that is made in the liver

•         Pancreas-produces pancreatic juice that neutralizes stomach acid as it enters the intestine and further digests food

 
Normal Microbiota of the Digestive System
•         Esophagus, stomach, duodenum

•         These regions are almost sterile

•         Peristalsis and the rapid transport of food helps prevent colonization by microbes

•         Tongue, teeth, jejunum, ileum, colon, rectum

•         Tongue and teeth

•         Viridans streptococci are most prevalent in this region

•         Lower small intestine and colon

•         Microbiota here are microbial antagonists

•         Mucous membrane prevents microbes entering the bloodstream

 

Bacterial Diseases of the Digestive System
•         Bacteria can infect the digestive system and cause disease ranging from mild to fatal

•         Examples of bacterial digestive system infections

•         Dental caries, gingivitis, and periodontal disease

•         Peptic ulcers

•         Bacterial gastroenteritis

•         Bacterial food poisoning (intoxication)

 

Dental Caries
•         Cause: Streptococcus mutans is a frequent cause

•         Virulence factors: Dextran and pili allow biofilm formation on the tooth

•         Portal of entry: Normal microbiota

•         Signs/Symptoms: Holes or pits in the teeth accompanied at times by sensitivity

•         Susceptibility: Those consuming high sucrose diets

•         Diagnosis: Visual inspection and use of x-rays

•         Treatment: Fill the cavities

•         Prevention: Proper brushing and flossing of teeth and use of fluoridated toothpaste and water

 

Gingivitis and Periodontal Disease
•         Cause: Tartar trapped at the base of the teeth triggers gingivitis; Porphyromonas gingivalis in anaerobic pockets contributes to periodontitis

•         Virulence factors: Proteases break down gum tissue

•         Portal of entry: Normal microbiota

•         Signs/Symptoms: Gums that are swollen, bleeding, tender, or bright red

•         Susceptibility: Multiple possible risk factors

•         Treatment: Remove plaque and tartar

•         Prevention: Proper brushing and flossing of teeth and use of fluoridated toothpaste and water

 
Peptic Ulcers
•         Cause: Helicobacter pylori
•         Virulence factor: Presence of flagella, adhesins, urease, and other enzymes

•         Portal of entry: Fecal-oral transmission likely

•         Signs/Symptoms: Primarily abdominal pain, although nausea, vomiting, and weight loss may occur

•         Incubation period: Varies

•         Susceptibility: Those colonized by H. pylori
•         Treatment: Antimicrobial and acid-blocking drugs

•         Prevention: Lifestyle changes to reduce risk

 

Bacterial Gastroenteritis
•         Inflammation of the stomach or intestines due to the presence of bacteria

•         Associated with contaminated foods or water and poor living conditions

•         General features

•         Similar manifestations despite different causative agents

•         Symptoms include nausea, vomiting, diarrhea, abdominal pain, and cramps

•         Dysentery, a severe gastroenteritis, produces loose, frequent stool containing mucus and blood

 

Cholera
•         Cause: Vibrio cholerae
•         Virulence factors: Cholera toxin

•         Portal of entry: Ingestion of contaminated water or raw/undercooked seafood

•         Signs/Symptoms: “Rice-water” diarrhea, dehydration

•         Incubation period: Typically two to three days 

•         Susceptibility: Humans living in endemic areas

•         Diagnosis: Symptoms are often diagnostic

•         Treatment: Fluid and electrolyte replacement

•         Prevention: In endemic areas, boil water, eat only cooked foods, avoid raw fruits and vegetables 

 

Traveler’s Diarrhea
•         Cause: Escherichia coli
•         Virulence factors: Adhesins, fimbriae, toxins (including the shiga-like toxin)

•         Portal of entry: Ingestion via fecal-oral route

•         Signs/Symptoms: Abdominal cramps, bloody stools, nausea, vomiting, diarrhea

•         Susceptibility: Children and immunocompromised

•         Diagnosis: Symptoms are often diagnostic

•         Treatment: Fluid and electrolyte replacement

•         Prevention: Proper food preparation, good hygiene

 

Shigellosis
•         Cause: Shigella dysenteriae, S. flexneri, S. boydii, and S. sonnei
•         Virulence factors: Enterotoxins such as shiga toxin

•         Portal of entry: Ingestion via fecal-oral route

•         Signs/Symptoms: Abdominal cramps, bloody stools, nausea, vomiting, diarrhea

•         Susceptibility: Children and immunocompromised

•         Diagnosis: Symptoms and presence of Shigella in stool

•         Treatment: Fluid and electrolyte replacement and antimicrobial treatment

•         Prevention: Vaccine available against S. flexneri
 

Campylobacter Diarrhea
•         Cause: Campylobacter jejuni
•         Virulence factors: Adhesins, cytotoxins, endotoxin

•         Portal of entry: Ingestion via fecal-oral route

•         Signs/Symptoms: Abdominal cramps, bloody stools, nausea, vomiting, diarrhea

•         Susceptibility: Children and immunocompromised

•         Diagnosis: Symptoms and presence of Campylobacter in stool

•         Treatment: Fluid and electrolyte replacement and antimicrobial treatment in severe cases

•         Prevention: Proper hygiene in food preparation

 

Salmonellosis
•         Cause: Salmonella enterica serotypes Enteritidis and Typhimurium

•         Portal of entry: Ingestion of contaminated food or water 

•         Signs/Symptoms: General gastroenteritis symptoms along with fever, headache, muscle pain, malaise

•         Susceptibility: Travel in areas with poor sanitation

•         Diagnosis: Salmonella present in stool

•         Treatment: Typically self-limited infection

•         Prevention: Proper sanitation and food handling

 

Typhoid Fever
•         Cause: Salmonella enterica serotypes Typhi and Paratyphi

•         Portal of entry: Ingestion of contaminated food or water

•         Signs/Symptoms: Symptoms like salmonellosis with possible complications such as intestinal hemorrhage, perforation, kidney failure, or peritonitis

•         Susceptibility: Travel in areas with poor sanitation

•         Diagnosis: Salmonella present in stool

•         Treatment: Antimicrobial drugs

•         Prevention: Proper sanitation and food handling

 
Bacterial Food Poisoning (Intoxication)
•         Cause: Staphylococcus aureus
•         Portal of entry: Toxins from contaminated food cross mucous membranes of the intestinal tract

•         Signs/Symptoms: Nausea, vomiting, diarrhea, cramping

•         Incubation period: Four to six hours

•         Susceptibility: Travel in areas with poor sanitation

•         Diagnosis: Difficult due to rapid progression of illness

•         Treatment: Self-administered fluid and electrolyte replacement

•         Prevention: Proper hygiene and food handling

 

Viral Diseases of the Digestive System
•         Viral diseases of the digestive system cause diseases similar to bacterially caused ones

•         Common viral diseases of the digestive system

•         Oral herpes

•         Mumps

•         Viral gastroenteritis

•         Viral hepatitis

 

Oral Herpes
•         Cause: Herpes simplex viruses type 1 (most common) and type 2

•         Portal of entry: Transmitted via close contact with infected individuals with active lesions

•         Signs/Symptoms: Presence of cold sores (painful, itchy lesion on the lips)

•         Diagnosis: Characteristic recurring lesion is usually diagnostic

•         Treatment: Acyclovir can reduce duration of the lesion and viral shedding but is not a cure because the virus can establish a latent infection which can reactivate

•         Prevention: Avoid contact with infected individuals

 

Mumps
•         Cause: Mumps virus

•         Portal of entry: Mucous membrane of the upper respiratory tract

•         Signs/Symptoms: Parotitis, face pain, fever, sore throat

•         Incubation period: Twelve to twenty-four days

•         Susceptibility: Unimmunized children

•         Diagnosis: Symptoms are usually diagnostic

•         Treatment: Supportive care for symptoms

•         Prevention: MMR vaccine

 

Viral Gastroenteritis
•         Typically less severe than bacterial gastroenteritis

•         Cause: Noroviruses, astroviruses, and rotoviruses

•         Portal of entry: Ingestion of contaminated food and water

•         Signs/Symptoms: Abdominal pain, cramping, diarrhea, nausea, and vomiting

•         Susceptibility: Noroviruses infect adults and older children; rotoviruses can infect infants

•         Diagnosis: Symptoms are usually diagnostic

•         Treatment: Supportive care for symptoms

•         Prevention: Adequate sewage treatment, good hygiene

 

Viral Hepatitis
•         Hepatitis is the inflammation of the liver with various causes

•         Signs and Symptoms

•         Symptoms may not be apparent until years after initial infection 

•         Symptoms include jaundice, abdominal pain, fatigue, nausea, vomiting, appetite loss

•         Host immune responses are responsible for much of the liver damage seen with hepatitis

•         Pathogens

•         Five viruses cause hepatitis 

•         Hepatovirus Hepatitis A virus (HAV)

•         Orthohepadnavirus Hepatitis B virus (HBV)

•         Hepacivirus Hepatitis C virus (HCV)

•         Deltavirus Hepatitis delta virus (HDV)

•         Hepevirus Hepatitis E virus (HEV)

•         Diagnosis

•         Initial diagnosis includes observation of jaundice, enlarged liver, or fluid in the abdomen

•         Serological testing can identify viral antigens

•         HBV is diagnosed by presence of viral proteins in body fluids

•         Treatment

•         Supportive care for symptoms

•         Prevention

•         Avoiding exposure by practicing good hygiene and protected sex or abstinence

•         Vaccines are available against HAV and HBV 

 

Protozoan Diseases of the Intestinal Tract
•         Few protozoans cause gastrointestinal infections

•         Examples of protozoal gastrointestinal disease

•         Giardiasis

•         Cryptosporidiosis

•         Amebiasis

 

Giardiasis
•         Cause: Giardia intestinalis (formerly G. lamblia)

•         Portal of entry: Ingestion of infectious cyst

•         Signs/Symptoms: Greasy, frothy, fatty diarrhea with a terrible odor, abdominal distention, cramps

•         Incubation period: One to two weeks

•         Susceptibility: Everyone, particularly hikers and campers, who drinks contaminated water

•         Treatment: Metronidazole for adults; Furazolidone for children

•         Prevention: Good hygiene and avoid consuming untreated water

 

Cryptosporidiosis
•         Cause: Cryptosporidium parvum
•         Portal of entry: Consumption of water contaminated with oocysts; fecal-oral transmission can also occur

•         Signs/Symptoms: Severe watery diarrhea accompanied by headache, muscular pain, cramping, nausea, fatigue; life-threatening complications can occur

•         Susceptibility: Immunocompromised individuals are most at risk for severe disease

•         Diagnosis: Presence of oocysts in stool

•         Treatment: Supportive care for symptoms

•         Prevention: Good hygiene and avoid consuming contaminated water or food

 
Amebiasis
•         Cause: Entamoeba histolytica
•         Portal of entry: Ingestion of contaminated food and water

•         Signs/Symptoms: Luminal amebiasis-asymptomatic; Invasive amebic dysentary-symptoms include severe diarrhea,colitis, appendicitis; Invasive extraintestinal amebiasis-necrotic lesions in the liver, lungs, spleen, kidneys, or brain

•         Incubation period: Six to twenty days

•         Susceptibility: Persons in regions of poor sanitation

•         Treatment: Oral rehydration and antiamebic drugs

•         Prevention: Avoid contaminated food and water

 
Helminthic Infestations of the Intestinal Tract
•         Helminths are macroscopic, multicellular worms

•         Helminths can infest the GI tract and live there as parasites

•         Examples of helminthic infestations of the intestinal tract

•         Tapeworm infestation

•         Pinworm infestations

 

Tapeworm Infestations
•         Tapeworm is the common name for a cestode

•         Flat, segmented, parasitic helminth

•         Tapeworms exist as intestinal parasites that lack their own digestive systems

•         Tapeworm morphology

•         Cuticle-outer surface of the tapeworm

•         Scolex-attachment organ with suckers and/or hooks

•         Proglottids-body segments

•         Pathogens

•         Taenia saginata-beef tapeworm

•          Taenia solium-pork tapeworm

•         Taenia life cycle

•         Life cycle divided between a primary and intermediate host

•         Signs and Symptoms

•         Typically asymptomatic

•         Presence of worm segments in feces

•         Epidemiology

•         Highest incidence is in regions of poor sewage treatment and where humans live in close contact with livestock

•         Diagnosis, Treatment, and Prevention

•         Diagnosed by presence of proglottids in fecal sample

•         Treated with niclosamide or praziquantel

•         Prevention relies on thorough cooking of meats

 

Pinworm Infestation
•         Pinworms are nematodes

•         Long, thin, unsegmented, cylindrical helminth

•         Signs and Symptoms

•         Asymptomatic infections result in one-third of the cases

•         Symptomatic infection includes perianal itching, irritability, decreased appetite

•         Itching results from the presence of eggs deposited in the perianal region at night by female pinworms

•         Pathogen

•         Enterobius vermicularis
•         Epidemiology

•         Infections commonly occur in children

•         Enterobius is the most common parasitic worm in the United States

•         Diagnosis, Treatement, and Prevention

•         Diagnosis made based on identification of eggs microscopically or presence of adult pinworms

•         Treatment with pyrantel pamoate or mebendazole

•         Prevention requires strict personal hygiene

