Parasitology II:  Diarrheal Diseases

1. List the intestinal protozoa, nematodes, cestodes, flukes (biliary and intestinal).

Notice to readers:  I did not have notes for this section as of the time of this writing.  This list is taken from the 1996 objectives list.  Please be aware that it is not necessarily up to date.

Intestinal Protozoa:  Cryptosporidia, Entamoeba, Giardia lamblia, Dientamoeba, fragilis

Nematodes:  Enterobius vermicularis (pinworm), Trichuris trichuria (whipworm), 

Ascaris lumbricoides (hookworm), Necator americanus (hookworm),  

Stronglyoides stercoralis (threadworm), Toxicara canis, Trichiella spiralis, 

Ancylostoma brazilense, Wuchereria bancrofti, Brugia malayi, Onchocerca vovulus, Loa loa

Cestodes:  Diphyllobothrium latum, taenia saginata, Taenia solium, Humenolepis nana, Echinococcus granulosus, Echinococcus, multiocularis

Flukes:  Paragonimus, Clonorchis, Opisthorchis, Fasciola, Fasiolopsis, Heterophyes/Metagonimus, Schistosoma 

2. Differentiate the intestinal cestodes in terms of morphology, pathogenesis/symptoms and route of infection.

Enterobius vermicularis: pinworm.  Infection by ingestion of eggs.  Eggs hatch in small intestine and multiply in colon.  Females migrate to to anus and release eggs on perianal skin (perianal pruritus is most commen symptom). (fyi: use scotch tape test).  Scratch butt, eat eggs and become reinfected.  Nice.  Eggs not in feces.

Trichuris trichiura :whipworm.  Infection by ingestion of eggs in soil contaminated with poop.  Hatch in small intestine, mate in colon and dump eggs out in feces. Usually asymptomatic. Can cause diarrhea.

Ascaris lumbricoides: roundworm.  Infection by ingestion of eggs.  Hatch in small intestine and migrate through gut wall into bloodstream then lungs.  This larval migration causes the majority of damage.  Causes imflammatory response in lung. Get coughed up and swallowed.  Live in small intestine on ingested food.  Can cause epigastric pain and malnutrition.  Eggs laid passed in dung.  

Necator americanus and Ancylostoma duodenale.: hookworms.  Infection by larval penetration of skin (barefeet).  Carried in bloodstream to lungs.  Can cause pneumonia and eosinophilia.  Coughed up and swallowed.  Live in small intestine attached to wall by their teeth.  They eat the oozing blood causing microcytic anemia.  (0.1-0.3 per worm/per day).  

Stronglyoides stercoralis:   morphology?  Infection by larval penetration of skin (barefeet).  Migrate in bloodstream to lungs.  Get c  oughed up and swallowed.  Hang out in small intestine and pump eggs out into your excrement.  However, some larvae will penetrate the intestinal wall and migrate to the lungs (a second means of infection: autoinfection).  The cycle is repeated.  

Brief overview of Platyhelminthes:  Platy means flat.  Helminth means worm.  The flatworms are divided into two classes:  Cestoda (tapeworms) and Trematoda (flukes).  Cestodes have a rounded head that is called a scolex and a flat body consisting of multiple segments called proglottids.  Proglottids are the reproductive units and are hermaphroditic.  The proglottids are produced from the scolex so the oldest proglottid is the one farthest from the scolex (head) and it will be the next to be shed into the feces along with the eggs that it has been producing.  The scolex has specialized means by which it attaches to the intestinal wall (sucking grooves, suckers and/or hooks).  

3. Differentiate the major intestinal Cestodes in terms of morphology, pathogenesis/symptoms and route of infection. (S709-18)

There are four medically important Cestodes: Taenia solium, Taenia saginata, Diphyllobothrium latum, and Echinococcus granulosus.
Taenia solium – 

Disease:  When the adult form of T. solium is ingested it causes taeniasis but when the larvae is ingested it causes the more serious condition cysticercosis.  

Morphology:  its scolex has four suckers and a circle of hooks.  Its proglattids have less than 10 uterine branches.

Transmission:  Humans eating undercooked pork causes taeniasis;  Eggs in food or water causes cysticercosis.

Pathogenesis:  Humans eat undercooked pork infested with larvae (cysticerci)—they attach to the SI wall and grow to 5m—terminal proglottids eggs detach—eggs released in feces—this feces is eaten by pigs—the embryo will burrow into the blood vessels of the pig—embryo enters the skeletal muscle and transform into larvae (cysticerci)—humans eat the pork meat—and the cycle continues;  However if the human ingests eggs they can spread to the brain and eyes causing cysticercosis.

Findings:  Taeniasis is usually asymptotic with some anorexia/diarrhea;  Cysticercosis causes headaches, vomiting, and seizures

Taenia saginata –


Dis:  Taeniasis (NO cysticercosis)

Morp:  its scolex has four suckers but NO hooklets.  Its proglottids have around 20 uterine branches.

Tran:  Undercooked beef

Path:  Humans ingest cysticerci from the undercooked infested beef—they attach to the SI wall and grow to 10m—terminal proglottids (eggs) detach—eggs released in the feces—eggs eaten by cattle—the embryo burrows into the blood vessel of the cattle—enters skeletal muscle and transforms into cysticerci—humans eat the infested meat—cycle continues.

Fnd:  Usually asymptotic;  tapeworms cause little damage but malaise and mild cramps can occur.

     Diphyllobothrium latum –


Dis:  Diphyllobothriasis, megaloblastic anemia

Morp:  Scolex has two sucking grooves with NO hooklets

Tran:  Undercooked fish

Path:  Humans ingest fish contaminated with larvae (plerocercoids)—they attach to the SI wall and grow to 12m—terminal proglottids (eggs) detach—eggs released in feces—feces must be released in to fresh water—eggs hatch into embryos—embryos eaten by copepods(where they get infested)—fresh water fish eat copepods(where they get infested with larvae in their muscles)—fresh water fish get eaten by humans—cycle continues.

Fnd:  Usually asymptotic;  this tapeworm has a high affinity form Vit.B12, which can cause megaloblastic anemia in humans.

     Echinococcus granulosus –


Dis:  Unilocular hydatid cyst disease

Morp:  its scolex has four suckers and a double circle of hooks;  it has only around three proglottids making it one of the smallest tapeworms.

Tran:  Dogs are the definitive hosts.  Sheep are the intermediate hosts.  Humans are almost always a dead-end intermediate host.

Path:  Dog eats sheep liver that contains cysts—adult worms form in the gut of the dog—eggs get excreted in the dog’s feces—feces is ingested by sheep and humans—oncosphere embryos emerge in the SI and migrate primarily to the liver but also to the lungs, bones, and brain—embryos develop into large fluid-filled hydatid cysts with in these organs—cycle complete when the liver is eaten by another dog.  ;  However, dogs don’t normally eat human liver and that is why humans are considered a dead-end intermediate host.  

Fnd:  Mostly asymptotic;  however, the cysts can form in the liver causing dysfunction.  If in the lung it will cause hemoptosis.  If in the brain it will cause a headache.  Note that if the cyst ruptures upon surgical removal the patient may go into anaphylaxis.

4.  Differentiate the major intestinal and biliary flukes in terms of morphology, pathogenesis/symptoms and route of infection.

The most important trematodes (flukes) are Schistosoma mansoni, japonicum, and haematobium (blood flukes), Clonorchis sinensis (liver fluke), and Paragonimus westermani (lung fluke).  The life cycle of the medically important trematodes involves a sexual cycle in humans and an asexual reproduction in freshwater snails (intermediate hosts).  Transmission to humans takes place either via penetration of the skin by the free-swimming cercariae of the schistosomes or  via ingestion of cysts in undercooked fish or crabs in Clonorchis and Paragonimus infection, respectfully.  

Schistosoma mansoni & japonicum –


Dis:  Schistosomiasis of the GI

Morp:  In contrast to the other trematodes, which are hermaphrodites, adult schistosomes exist as separate sexes but liver attached to each other.  The female resides in the groove of the male.  These two species are very similar but can be differentiated by their egg morphology.  Mansoni eggs have a large lateral spine.  Japonicum eggs have a small lateral spine.  Adults of both species live in the mesenteric veins.  

Path:  Cercariae in water penetrate the human skin—they differentiate into larvae(schistosomula)—enter the blood—enter portal circulation and reach the liver where they mature into adult flukes—then they migrate against the portal flow to reside in the mesenteric venules—females lay eggs which penetrate the vascular endothelium and enter the gut—eggs excreted in the stool—eggs must enter fresh water to hatch—once hatched, ciliated larvae(miracidia) penetrate snails—further development and differentiation into cercariae—cercariae excreted in to the water—infection of humans—cycle continues

Fnd:  Eggs in the liver induce granulomas, which lead to fibrosis, hepatomegaly, and portal hypertension which can lead to splenomegaly.; eosinophilia; However, the symptoms are usually asymptotic with only itching/dermatitis which can lead to fever, chills, diarrhea, lymphadenopathy.

Schistosoma haematobium –


Dis:  Schistosomiasis of the bladder that predisposes to squamous cell carcinoma


Morp:  its eggs have a large terminal spine.

Path:  Exactly the same as above until it reaches the human body.  At this point adult enters the bladder venules—eggs are produces and penetrate the bladder—urination occurs in fresh water where the snails are infected—snails excrete the cercariae that will find another human—and the cycle continues.

Fnd:  Usually asymptotic;  itching/dermatitis can occur leading to fever, chills, diarrhea, lymphadenopathy; hepatosplenomegaly, eosinophilia; hematuria;  as expected, you will see the ova in the urine.

Clonorchis sinensis –


Dis:  Clonorchiasis

Morp:  It is a hermaphrodite;  also called the oriental liver fluke infection)

Tran:  Eating raw freshwater fish

Path:  Human eats freshwater fish infested with encysted larvae (metacercariae)—excystation in the duodenum—immature flukes enter the biliary ducts—differentiation into adults—hermaphroditic adults produce eggs—eggs excreted in human feces into fresh water—eaten by snails (intermediate hosts)—eggs hatch within the gut and differentiate and excreted as cercariae—cercariae encyst under the scales of certain freshwater fish—which are then eaten by humans

Fnd:  Mostly asymptotic;  some have upper abdomenal pain, anorexia, hepatomegaly, eosinophilia.

Paragonimus westermani –


Dis:  Paragonimiasis

Morp:  It is also a hermaphrodite:  also called Lung fluke

Tran:  Eating raw crabmeat

Path:  Humans ingest crabmeat infested with encysted larvae (metacercariae)—excystation in the SI—immature flukes penetrate the intestinal wall—migrate through the diaphragm into the lung parenchyma—differentiation into hermaphroditic adults—production of eggs—eggs enter bronchioles and are coughed up and either spit out into the fresh water or swallowed—eggs in either the sputum or feces that reach the freshwater hatch into miracidia—enter snails and differentiate excreting many free-suimming cercariae-—infect and encsyt in freshwater crabs—human eats the infected crabs.

Fnd:  Chronic cough with bloody sputum; dyspnea, chest pain, bacterial pneumonia
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