PARASITES

	Family, Species
	Morphology/Labs
	Mechanism of Disease/Virulence
	Clinical Findings
	Treatment
	Resistance
	Miscellaneous



	Giardia lamblia (G. duodenalis, G. intestinalis)
	Protozoan parasite
Flagellated

Prim Euk, no mito

Pear-shaped

4 flagella, 2 nuclei, ventral disk for host cell attachment

cyst form has 4 nuclei

2 major genotypes of 12 Mb genome

Dx: microscopic ID of cysts/trophozoite in stool, Giardia Ag by immunoassay, endoscopy w/ duodenal aspiration or biopsy
	Oral-fecal transmit

Transmit in cyst form (stable in environ-water, food, person-person)→travel to stomach, excysts in SI, multicell trophozoite released→some diff into cysts in gut lumen when expose to bile and excrete in stool
Ventral disk mediate mech attach to SI epith cells→no receptor-med attachment

Undergoes antigenic variation of cysteine-rich surface proteins, due to selection by immune system or manifesting variability in intestinal protease susceptibility, enable parasite to survive in different intestinal environ, mech of Ag variation not due to DNA rearrangements
	Diarrhea, malabsorption
Giardiasis-common in developing countries, infections often asx, particularly in children but still infectious
Sx: loose, foul-smelling stool w/ increased fat, mucus, flatulence, abdom cramps, bloating, nausea, no blood in stool, GI sx can be protracted (drawn out)

Attaches to epith cells lining duodenum, jejunum→cause villus blunting, lymphocytic infiltrate, damage to brush border→no cell/tissue invasion, exact mech of diarrhea unclear, involve immune mediators contribute to secretory diarrhea, chronic disruption of brush border→malabsopr/malnutrition

	Metronidazole, other tx effective
	Resist chlorination and UV light disinfection
	Most common cause of waterborne outbreaks of diarrhea in US, common cause of traveler’s diarrhea, high prevalence of daycare centers
Highly infectious→10 or fewer cysts elicit infection, incubation 1-2 wks, cysts viable for mos in cold water (streams), killed by boiling, filtration remove them



	Entamoeba histolytica
	Protozoan parasite
Invasive, motile trophozoite

single nucleus

cyst w/ 4 nuclei

Dx: microscopic ID of trophozoite/cysts in stool, must distringuish from non-pathogenic commensal amoebae
	Acquired by ingesting cysts→excyst to trophozoites in intestines→motile trophozoite live in lumen of colon, multiplies, invade intestinal mucosa, some diff into cysts and transmit infect in stool
Entamoeba surface proteins bind sugar residues on host cell surface→induce contact dependent hit-run damage to host cell PM→amebapores are channel-forming peptides produced by parasite, permeabilize and lyse host cells (role questioned since also in noninvasive types, may be involved in intestinal bacteria digestion for parasite nutrition)

Cysteine proteases from parasite for ECM degradation, inflamm cells also cause damage (eg IL-8 from damaged epith cells triggle PMNs, lysis of PMNs lead to more toxins)
	Common cause of dysentery (bloody diarrhea), particularly in developing countries
amebiasis

Capable of invading intestinal mucosa, spread to other organs (liver)→amebic liver abscesses most common extra-intestinal sx, also abscess in lung/brain

Trophozoites from colon→liver via portal circ→liver abscesses w/ fever, painful hepatomegaly

Form “flask ulcer” in colon,→mucosal ulcer extends deep into larger area of submucosa→amebic ulcerative colitis→ abscesses have liquefied, necrotic center interspersed w/ trophozoites
	Metronidazole followed by iodoquinol
	
	

	Cryptosporidium parvum
	Protozoan parasite
Intracellular, not deeply invasive

Oocysts are spheres, contain 4 sporozoites

Reside in apical portion of epith cell in intracell stage (unique location), bulge into gut lumen

Two distinct genotypes can infect humans

Dx: microscopic ID of acid-fast oocysts in stool, enzyme immunoassays also

See on intestinal biopsy, need to include on normal stool exam
	Complete both sexual and asexual stages in single host→oocysts contain 4 sporozoites→ingested, excyst in SI, release sporozoites that invade epith cells lining gut→parasite create unique intracell compart in apical portion of host cell
Parasite appear attached to host cell surface but is actually intracellular, has layer of host PM outside of it

Sporozoites replicate intracellular, rupture out of host cell, kill it, invade nearby epithelial cells→some mature into sexual forms→develop into oocysts, excreted into stool
	Self-limited diarrheal illness in immunocompetent hosts, life-threaten dz in immunosuppress indiv (AIDS)
Profuse watery diarrhea
cryptospridiosis
Transmit via water/food contamination

Can ascend into biliary tract lumen

Sporozoites actively invade polarized gut epith cells via brush border→alter host’s actin cytoskeleton and “pulling” the host cell PM around itself (not phagocytosis)

Exact mech of diarrhea unclear, most likely involves impaired absorption, enhanced secretion due to brush border disruption, lysis of epith cells, apoptosis of adjacent uninfected cells, recruit inflamm cells, stim inflamm mediators

Highly infectious (as few as 10 oocysts elicit infect, 1 wk incubation)

Inf last 2 wks in immunocomp hosts, chronic, life-threaten in immunosuppress hosts (AIDS)


	No effective treatment unlike other parasitic dz
Treat sx w/ anti-motility agents

Paromomycin, azithromycin, but Abx do not cure infection
	Extremely resistant to disinfection
	Common cause of diarrhea in children of developing countries

	Pinworm (Enterobus vermicularis) nematode,roundworm
	Dx: microscopic ID of eggs collected in perianal area is method of choice for dx of enterobiasis
	Eggs deposited on perianal folds→self infection via transfer infective eggs to mouth w/ hands that have scratched perianal area, also person-person via handling of contam clothes/bed linens, contaim surface environ, some become airborne and inhaled
	Worldwide distribution
Enterobiasis-frequently asx

Typical sx: perianal pruritus (esp at night) →excoriations, bacterial superinf

Occasionally invasion of female GU tract, vulvovaginitis, pelvic, peritoneal granulomas; anorexia, irritability, abdominal pain
	
	
	Also see E. gregoril w/ similar characteristics (in Euro, Asia, Africa)

	Hookworm (Ancylostoma duodenale, Necator americanus-two nematode,roundworm species)
	Dx: microsopic ID of eggs in stool
	Eggs passed in stool→released in feces and/or soil→penetrate skin when contact w/ human host→carried through the veins to heart, lungs→penetrate pulm alveoli, ascend to bronchial tree to pharynx, then swallowed→reach SI, live in lumen
	Worldwide distribution, mostly in areas of moist, warm climate
Iron deficiency anemia (due to blood loss at site of intestinal attach of adult worms) is most common sx, accompany w/ cardiac complications

GI and nutritional/metabolic sx occur

Local skin manifestations (ground itch) occur during penetration

Respiratory sx during pulm migration 

Hookworm burden increase w/ age, major health threat to adolescent girls/ women of reproductive age, adverse effects on outcome of pregnancy
	
	
	A. ceylanicum-infect animals can invade and parasitize humans
A. braziliense-can penetrate human skin but not develop further

2nd most common human helminth

	Ascariasis (Ascaris lumbricoides) nematode,roundworm
	Largest nematode 

Dx: microscopic ID of eggs in stool, see in sputum or gastric aspirate during pulm migration phase, adult worms occasionally pass in stool, mouth, nose
	Parasitize human intestine in lumen, eggs passed w/ feces, unfertilized eggs can be ingested but not infective→swallowed→ invade intestinal mucosa, carried via circulation to lungs→penetrate alveolar walls→up bronchial tree to trachea→ swallowed and go to SI
	Worldwide distribution, highest prevalence in tropical/subtropical regions/areas w/ inadequate sanitation, rural SE US
Infections may cause stunted growth, adult worms cause no acute sx

High worm burdens cause abdominal pain, intestinal obstruction

Migrating adult worms can cause sx occlusion of biliary tract or oral expulsion

In lung phase of migration, pulm sx can occur (cough, dyspnea, hemoptysis, eosinophilic pneumonitis-Loeffler’s syndrome)
	
	
	Most common helminth infect

	Whipworm (Trichuris trichuria)
nematode,roundworm
	Microscopic ID of eggs in feces, typical barely shape 
	Unembryonated eggs passed w/ stool→ ingest (soil-contaminated hands/foods) eggs hatch in SI, establish in colon→ adult worms live in cecum and ascending colon, adult worms fixed in that location, anterior portions threaded into mucosa
	Third most common roundworm
Worldwide distribution, more frequent in areas w/ tropical weather and poor sanitation practices, and children, southern US

Most frequently asx

Heavy infections, esp in small childrens

Cause GI problems (abdom pain, diarrhea, rectal prolapse)

Growth retardation 
	
	
	

	Strongylodiasis (Strongyloides stercoralis)
nematode,roundworm
	Dx: microscopic ID in stool or duodenal fluid
	Free-living and parasitic cycle→free form penetrate human host skin to initiate parasitic cycle
parasitic→penetrate skin, transport to lungs, penetrate alveolar spaces, carry through bronchial tree to pharynx, swalled, reach SI, pass in stool or cause autoinfection-explain persistent infections, can dissem widely in body
	Tropical/subtropical areas, some in temperate areas (south US)
Frequently Asx

GI sx-abdom pain, diarrhea

Pulm sx-Loeffler’s syndrome during pulm migration

Derm sx-urticarial rashes in buttocks/ waist areas

Dissem in immunosuppress pts, see abdom pain, distension, shock, pulm, neuro complications, septicemia, potentially fatal

Blood eosinophilia generally present in acute/chronic stages, absent w/ dissem
	
	
	

	Trichinosis (Trichinellosis, nematodes of genus Trichinella→T. spiralis, T. pseudospiralis, T. native, T. neisoni, T. britovi)
	Muscle biopsy for visualization of encysted larvae, Ab detection
	Acquire by ingesting meat containing cysts of Trichinella→invade SI mucosa
Humans accidentally infected when eating improperly processed meat of carnivorous animals
	Worldwide distribution, most common in parts of Europe and US
Light infections may be asx

Intestinal invasion have GI sx (diarrhea, abdom pain, vomiting)

Muscle tissue migration (1 wk after inf) cause periorbital and facial edema, conjunctivitis, fever, myalgias, splinter hemorrhages, rashes, blood eosinophilia

Occasional life-threaten sx-myocarditis, CNS involvement, pneumonitis
	
	
	

	Visceral larva migrans (Toxocariasis from Toxocara canis-dog roundworm and T. cati-cat roundoworm →nematodes of animals)
	Dx: no larvae develop in humans, so no ID of parasite, VLM and OLM dx based on clinical signs, exposure hx, etc, eosinophilia findings, Ab detection
	Humans acquire as accidental infection
Ingest infected eggs in soil, penetrate SI wall, carried by circulation to liver,heart, lungs, brains, muscle, eyes)→cause severe local reactions but no further development at remote sites
	Many of human inf are asx (only eosinophilia and serology)

Sx of toxocariasiss-visceral larva migrans (VLM)→preschool children, invade various tissues, cause various sx (fever, anorexia, weight loss, cough, wheezing, rashes, hepatosplenomegaly, hypereosinophilia), death rarely by severe cardiac, pulm, neuro involvement

Ocular larva migrans (OLM)→ ophthalmologic lesions, older children/ young adults, rare eosinophilia
	
	
	

	Filarial Nematodes (roundworms)
	
	Inhabit lymphatics and subcutaneous tissues, 8 main species infect humans
Infect transmit via biting arthropods during blood meal
	Clinical presentation differ between people who have lived in endemic area v those recently arrived from non-endemic area→expatriates have hypersensitive, hyper response, accelerated time course
	
	
	

	Lymphatic filariasis (Wuchereria bancrofti, Brugia malayia)
	Dx: Microscopic ID of microfilariae, also PCR and serological tests for W. bancrofti
	Mosquitoes as vector, during blood meal infected mosquito introduce larvae onto host skin, reside in lymphatics→migrate/ move actively through lymph and blood
	Lymphatic filariasis→asx microfilaremia
Lymphatic dysfxn causing lymphedema and elephantitis (freq in lower extremity), hyrocele and scrotal elephantiasis w/ W. bancrofti

Febrile lymphangitis, lymphadenitis, esp travelers to endemic areas
See in Asia pulm tropical eosinophilia syndrome w/ nocturnal cough/ wheezing, fever, eosinophilia
	
	
	

	Onchocerca volvulus
	Dx: microscopic ID of microfilariae, can obtain skin snips, rapid immuno test, PCR
	In blood meal, infected blackfly introduce larvae onto human skin, penetrate into bite wound
	Onchocerciasis cause pruritus, dermatitis, depigmentation, onchocercomata (subcutaneous nodules), lymphadenopathies
Ocular lesions→blindness (most serious sx)
	
	
	

	Loa loa filariasis (Chrysops silacea, Chrysops dimidiate)
	
	During blood meal infected fly introduce larvae onto skin host→penetrate bite wound
Produce microfilariae found in spinal fluid, blood, urine, sputum, lungs
	Loiasis (Loa loa) often asx
Episodic angioedema (Calabar swellings) and subconjunctival migration of adult worm can occur

Mansonella perstans-asx, associate w/ angioedema, pruritus, fever, headaches, arthralgias, neuro manisfestations
	
	
	

	Malaria
	Protozoan (single cell) parasites, Apicomplexa phylum (apical organelles)
Giemsa blood film exam, PCR for research and drug resistance, immuno tests w/ Ags are limited use

Important to speciate because P. falciparum is medical emergent
	Transmit by Anopheles mosquito, sexual reprod w/in mosquito, go to salivary glands→inject hundreds of sporozoites into blood, only few invade hepatocyte w/in 30 min
8-14 d→replication produces thousands of merozoites, released into blood to infect RBCs→after 2-3 d, single RBC burst releasing 8-32 infective daughter merozoites→trillions of parasites circulating in RBCs w/in wk
less than 0.1% have diff into male/ female gametocytes for ingestion by next mosquito blood meal→become new zygotes→oocysts in mosquite gut
	Classic clinical triad: fever, splenomegaly, anemia→fever, febrile paroxysms, headache, aches, pains coincide schizont rupture from RBCs

Pts get 8-12 hr febrile paroxysm w/ prodromal phase→cold stage→hot stage→sweating stage

Worldwide each year, more than 400 million have clinical malaria, 1500 cases reported in US yearly, kiils million/year, mainly children in sub-Saharan Africa
Dz manifest w/ RBC infection, not liver infection 
	
	
	Geo distribution of RBC polymorphs due to selective effect of malaria on heterozygote: involves struct of beta globin chain of Hb like sickle cell trait, rate globin chain synth, level of enzyme G6P dehydrogenase, conditions of RBC PM and cytoskeleton like Duffy blood group

	Plasmodium faciparum
	Many ring forms, sickle/banana shaped gametocyte
Haploid genome has genes of variable regions to evade immune destruction and conserved regions for ligand attachment
	No hypnozoite liver stage

All RBCs preferred

Short stage (5 d) of hepatic development

Invade RBCs of all ages, reach very high parasitemias w/ greater multiplication capacity

Hypoglycemia and lactic acidosis from parasite reliance on cytosolic glycolysis for energy prod→no Kreb’s cycle in their mito so lactate end product, prolonged illness deplete glycogen liver stores

Ring stage matures→transports attachment proteins across RBC cytosol to form knobs on surface of infected RBC→bind ICAM-1, CD-36, VCAM, E-selectin, etc→mature parasites sequestered in capillaries and venules, bind endothelial cell receptors, decorate RBCs so stick to vessel walls, only young immature forms of parasite circulate→ high sequestered parasite in organs 

Parasite burden does not correlate w/ peripheral parasitemia, due to P. falciparum sequestering→older trophozoites not seen in blood smears for P. falciparum, because have a lot sequestered, show less burden than actually is true


	Medical emergency in nonimmune host
Cause fever, cerebral coma, severe life threaten anemia, pulm edema, lactic acidosis, hypoglycemia, acute renal failure, tropical splenomegaly, maternal complications in preg (death of mother or low BW infants)
Microvascular cytoadherence causes marked ↓ in perfusion, oxygenation, and nutrition of affected organs→no tissue hypoxia or necrosis, benign appearance, effects reversible, prob cytokine mediated for pathogenesis of cerebral coma, renal failure, pulm edema, diarrhea

Cerebral malaria-adherent RBCs ↓ blood flow and release cytokines→94% persons w/ malaria had adherent parasites, compared w/ 13% w/o change in mental status, no ↑ brain perm, see anaerobic glycolysis, steroids don’t help
Anemia-↑ destruction, ↓production of RBCs occur, anemia also from sequestering of available iron in heme, ↓ survival time of ininfected RBCs, and disrupted erythropoiesis in bone marrow

(duration of anemia  correspond to duration/severity of parasitemia)

Placental malaria-women expose chondroitin sulfate A on placenta endothel cells to new P. falciparum population, cause sequestering in placenta, disrupt fxn→maternal death, abortion, stillbirth, premature deliv, low BW of infant

Renal failure-reversible, may need dialysis, due to sepsis syndrome, hemolysis and ↓ renal blood flow

Pulm edema-present as pt recover (Iatrogenic), ↑ RR, dyspnea, ARDS, bronhopneumo

Tropical spenomegaly-low parasite count, enlarged spleen, elevated IgM, high mortality from pulm/skin infections
	
	Resistance refers to recrudescence where RBC parasites ↓ in number before rising again
	

	Plasmodium vivax
	Invades young RBCs, makes granules (dots) w/in RBC, round gametocyte, enlarged RBC
	Has hypnozoite liver stage where parasite dormant mos-yrs in liver

Prefer reticulocytes

Parasitemia only 3-5% because need reticulocytes invasion, need to bind Duffy blood group Ag for merozoite invasion (western Africa most have absent Duffy blood group genetically, devoid of P. vivax)
	Severe clinical febrile illness

rare deaths from splenic rupture
economic loss, difficult to control (relapse), cause of malnutrition

relapse from release merozoites from hypnozoite mos later (eg store in liver in winter mos, come out later)


	Relapse after RBC tx→primaquine tx liver stage
	
	

	Plasmodium ovale
	Look very similar to vivax, see a comma shape in cells
	Has hypnozoite liver stage where parasite dormant mos-yrs in liver

Prefer reticulocytes
	Same clinical sx as P. vivax

relapse from release merozoites from hypnozoite mos later (eg store in liver in winter mos, come out later)
	Relapse after RBC tx→primaquine tx liver stage
	
	

	Plasmodium malariae
	Has band forms, with squarish apperance
	No hypnozoite liver stage
Prefer older RBCs
	Infection has mild illness but chronic infections result in late onset of immune complex glomerulonephritis, invades only older cells
	
	
	

	Toxoplasma gondii
	Apicomplexa phylum, protozoan

Dx: serology, tacchyzoite in tissue in immunocomp definitive, look for response to empriric therapy against Toxoplasma
	Cat is definitive host (where reprod occurs)→transmission from undercooked muscle cysts, unwashed vegetables transmit oocysts→millions of infective oocysts excreted daily by feline, viable oocysts persist for 18 mos

Usual route of infection is ingestion of meat w/ bradyzoites in cysts→ tacchyzoite which cause dz
Can invade all orders of mammals, all tissue types v. Plasmodium that only invade RBCS, hepatos in specific hosts
	Infect almost 2 billion people worldwide, 3-70% of healthy indiv in US→dz much less frequent (high infection:disease ratio)
Diagnosed as congenital infection, ocular chorioretinitis, encephalitis w/ mass lesions, dissem in transplant pts

Orally ingest bradyzoite→release tacchyzoites controlled by cytokines and cell immunity→lose cell immunity in HIV, transplant leads to multifocal necrosis in brain, dissem to all organs
	
	
	

	Leishmania
	Kinetoplastid protozoan
Dx: infected tissue-skin, bone marrow, different species look same
	Exist as flagellated, extracell promastigote in midgut of sandflies
Aflagellar, obligate intracell amastigote in reticuloendothel cells of vertebrates
	Worldwide in tropical areas where sandfly vector present, Costa Rica
Amastigotes taken up into phagolysosome, fuse w/ lysosome→ parasite thrive in low pH, acquire nutrients→dz from leukocyte infection

Immunity against involve TH1 cellmed immunity

Localized cutaneous ulcers-nonpainful, red fleshy lesions w/ raised borders

Diffuse cutaneous dz-dissem nonulcerative cutaneous dz

Mucocutaneous dz-destructive metastatic nasopharyngeal dz

Black fever (Kala-azar)-dissem visceral dz w/ fever, pancytopenia, massive hepatosplenomegaly, malnutrition/ immunosuppress can precipitate dz, 80-90% fatal if untx, high infection:disease ratio
	
	
	

	African Trypanosomiasis

	Dx: demonstrate trypomastigote on blood/CSF exam, serology
	Tsetse fly inoculate trypomastigotes, replcate in blood as extracell organism
Tsetse fly ingest trypomastigotes, become short and stumpy as epimastigote

Trypanosoma brucei gambiense, T. b. rhodiense cause parasitemia
	Worldwide >100K cases, 20K deaths, current rise in epidemics in Africa
Fever, headache, insomnia, anemia→progress to death if not tx

Cause perpetual immune stim from changing surface glycoproteeins (10 mil) get non specific B cell activation, eventually move into brain to cause inflamm
	
	
	17 cases in 20yrs in US
(

	American Trypanosomiasis
	Dx: blood smear, serology
	Trypanosoma cruzi, transmit by the kissing reduvid bugs→deposit feces containing infective trypomastigotes onto skin, rubbed onto bug bite wound
small number of amastigotes present in tissues that drive inflamm
	Worldwide 16-18 mil infected, 50K death
US: <20 cases in 20 years

Ramona’s sign is a Chagoma or local inflamm site 1-2 wks post bite→dissem, cause fever, lymphadenopathy, myocarditis, resolve 4-8 wks, 10-30% proceed to chronic dz w/ carditis and megadz from chronic inflamm and fibrosis of organs

Neuronal invasion of GI tract cause paralysis and intestine enlargement where solid material moved at lower esophagus and sigmoid colon
	
	
	

	Schistomiasis (Bilharziasis-S. haematobium, S. mansoni, S. intercalatum, S. japonicum)
	Dx: detect eggs in feces/urine, serology for acute dz, biopsy demonstrate eggs
	Construction of large dams and irrigation canals facilitate spread of snail vector
Human infection begin w/ exposure to fresh water w/ free living larval cercariae →penetrate skin, shed bifurcated tail, form schistosomula, migrate to lungs via veins, then to portal venous where mature/mate→some migrate to mesenteric veins(mansoni, japonicum), or ureter veins (haematobium), egg prod start, continue life of worm (3-5 yr) →eggs lodge in draining capillary beds, cause fibrotic rxns to penetrate to lumen of intestine or urinary tract→eggs return to fresh water, hatch and infect snails→ release cercariae; US does not have right snail population to transmit dz
	Worldwide 200 mil have inf, 120 mil w/ sx, 20 mil sever illness, <1 mil die
Cercarial skin inflamm and fibrotic rxns to eggs→adults do not irritate directly, absorb albumin and HLA Ags to avoid immune system
Swimmers itch-maculopapular eruption at site of larval penetration w/in hrs of contact, may appear week later for human schistosome sp, more severe itch or dermatitis in sensitized persons upon reinfection

Acute schistosomiasis-Katayama fever, sx of fever, headache, myalgias, RUQ pain/bloody diarrhea; resp sx less common, aseptic meningitis rare, get transverse myelitis, eosinophilia

Chronic schistomiasis:

GI/Liver Dz: granuloma prod to eggs, most intense in liver, also in other tissues, inflamm rxn assist migration of egg into lumen of gut/urinary tract→AIDS pts have ↓ egg output→eggs in gut wall cause hyperplasia, ulcers, microabscesses, diarrhea, colicky, small risk of colorectal cancer, hepatomegaly, periportal fibrosis and portal htn, varices, bleeding

GU dz: S. haematobium produce hematuria 10-12 wk post infect, granulomas in bladder cause dysuria, obstruction, calcification, renal failure, 2° bacterial inf common, squamous cell bladder cancer, genital dz w/ vulval and perineal dz

Neuro dz: egg deposit in CNS, epilepsy in 1-4%, transverse myelitis (mansoni, haematobium), childhood infect cause growth retard, anemia, cognitive defects
	
	
	

	Cestodiasis
	
	Cause cystic dz when intermediate host ingest eggs, not infective larval form
Ingest larval form gives adult in intestine →not much dz
	
	
	
	

	Taeniasis
	Taenia solium (Pork tapeworm), Taenia saginata (beef tapeworm)
Dx: cystercosis-scolex in cyst, calcification in cyst, seroly, for adult worm infection see egg in stool, tx may produce entire worm
	T. solium associate w/ undercooked pork,

T. saginata most freq tapeworm in US→cysticerci in cattle produce adult 

tapeworms in people
Cysticerci in prok dissolved by gastric juice, scolex attach to upper intestine→ develop into adult, 2-8 m long, live upto 25 yrs→tapeworm absorbs nutrients through skin

Ingested eggs embryonate in stomach, penetrate intestinal wall, spread by lymph and blood to tiissues (muscle, brain)

Cystic dz in humans from aberrant ingestion of eggs meant for pigs, sheep, cattle
	T. solium infreq in US, in other parts of world
Humans harbor adult worms, definitive hosts

Adult worm in intestine often asx, rarely local irritation at site of attach, abdominal discomfort, chronic indigestion, diarrhea

Cysticercosis-T. saginata does not cause as eggs do not become larval in humans; T. solium eggs ingested from contam water, vegetables w/ human feces or autoinfection→eggs hatch into embryo, penetrates intestinal wall, circulate before lodging in muscle,brain

Cysticercus in nonvital areas are asx

Tissue rxn minimal, when larva die get release of Ags and vigorous inflamm response w/ fever, muscle pain, eosinophilia→in brain can cause seizure, hydrocephalus, meningitis, visual defect, psychiatric syndromes
	
	
	Tapework named after intermediate hose that contains larval cysticercus


	Echinococcus
	Echinococcus granulosus and multilocularis

(Dog, wolf tapeworm)
	Transmission due to undercooked meat, eggs that cause cystic dz travel w/ unwashed vegetables or w/ humans that have adult worms
Cyst has external hyaline membrane and an inner germinal layer
	Worldwide distribution
Definitive hosts are canines

Dz when humans are abnormal intermediate hosts

Sxs depend on cyst location from mech obstruction

Leakage of cyst contents at surgery or spontaneously cause severe allergic rxns from urticaria to anaphylaxis

Leakage of germinal membrane produce metastatic dz
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