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TREMATODES F... f( '0/1.1- t . 

F. FASCIOLIDAE 

j'4vc v ,,1 ..... species of maj or importance to human and animal health. 

hAll iii€mlJEfS of eltlS rAtliff' ate rUge leaf SllHpsed eii!htat!&des 
parasitic in mammals. 

Characteristics of the family: 

-Leaf shaped, very large, large spines in the tegument. 

"" 4 ..""\5 i·... e>...., ....... ­
-Dendritic testes and ovary, ~ vitellaria in body behind 
the acetabulum. 

-Most are Parasitic in the liver [bile ducts] of mammals, one 
species lives in lumen of intestine. 

[lJ Fasciola hepatica 

-MORPHOLOGY: See h andout. -Large 30 ' mm x 13 mm max. 
-Oral cone ends at level of acetabulum 
where shoulders begin. 

-*Provides immediate identification* 

~ERAL St....." Uafi-J4 lM~i ~c.Juef..~.... ~ w.~ 0(J4'rr:.J!U 

r 
Annual loss to animal industry~ is about 10,000,000 dollars due to 
"rotten liver" or condemned liver due to flukes. 

See handout ,vith prevalence of U. S. 

The best known spec ies in the family because: known since 1379 . 

-The first trematode species in ,vhich the life cycle was fully 
,vorked out. 

-occurs in man and domestic an imals in a cosmopolitan 
distribution most important in man in Southe rn France , Algeria, 
Cuba, South America. 

-Oc curs in many different mammals, ~~Qcial1~ sheep, cattle are 
the primary definitive host, hO\vever rabbits may be a source of 
infection as reservior hosts in some areas . 

Habitat: 

Adults live in the gall b ladde r and bile ducts of the liver, ,.here 
they graze on b il e duct ep ithelium .-
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Eggs pass out of the liver via the bile ducts, and are 
disseminated into water . 

LIFE CYCLE 

-Kno\V'ledge of the life cycle is important because \V'ith this information, 
a n epidemiologist can trace the source of infection to acheive control. 

-Eggs pass into the water, where they hatch releasing a ciliated 
miracidium. Cold temperatures retard development, and the eggs may 
remain dormant until spring tha\v . O!fvcu lu..... ..J2 4.,., IA-.~~~ . 

Miracidium penetrates snail. [genera Lymnaea, Fossaria, Stagnicola] 

lo...,., .... !M ;.,......·h·s ~ • .u..... 
Mother sporocyst [in digestive gland] ) 

Mother redia ) ~ 
Daughter redia 

Cercaria J_w .. I" b s""•• .oR. f.o.; I .... +:,.....~ 
r _-------- • 

Metacercaria 

Adult [life span -11 yrs] 

Epidemiology : 

Infection occurs \V'hen a mammal ingests vegetation or drinks \V'ater 
containing the metacercaria. 

Human infections occur when eating noncooked watercress or other \vater 
plants. 

Thus, knowledge o f b o th the morpholog i cal characte ris t j cs of the worm, 
a nd the life cycle may aUmV' a Quick i dent i f j catiolLof the source of 
infection. This is importan t for veterinarians in the U. S. and doc to"r s 
in 3rd world countries . 
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[ patholo s;j 

Hetacercaria excyst and penetrate the small intestine ,,,here they creep 

over the viscera of the abdomen. ':). ~VII ,eof(t;A.-P"'''A_. 


La rvae then penetrate Glisson's capsule (of liver) a nd burrow through the 

liver to the bi l e ducts. 


_ 	 Ectgp i C i p f e c t i OR is common, the larvae get lost on their migration and 
stay in the peritoneal cavity or other ectopic foci. They have been 
found to occur in the ~, brain, skin and lun~s >"here they may produce 
ulcers. 

Humans show symptoms of irr itation as the larvae migrate to the liver. 

Adult >"orms can cause the following: f",,+L.u:"~1~( c::"',,"',&.~. 

[1] Hy perp lastic ch ange in the epithelium . 

[ 2] Fibrosis in the liver around the bile ducts. 

~o. ..J ..", I~ 61 (. I:J~[ 3] Massive infections can result in Portal cirrhosis . 
0\ \f 0 " ... d. f'o ~-.JI 

\lilt;,.. , [4] 	 Heavy "To:(m burdens may cause fever, epigastric pain, 
anorexia, enlargement of the liver. Janudice may be caused 
by biliary obstruction. 

[ 5] ~.Jorms may invade the parenchyma of the liver by eroding 
through the epithelial tissue of the bile ducts. 

f ..·..-. 
[ 6] Secondary bacterial infection may result ~ heavy infections. 

fi'] tligratiItg j rM1EHiEi.lolP &<8:ft- TY1::odace ai-eeLs iii ' ..0 lOS «cforte '!~" 

Diagnosis: 

Eggs in feces, cannot differentiate them from a close l y related genus 
Fasiciolopsis or other trematodes of the echinostome lineage. 

..ggs p r e J 30 l~~ tilii 101£8 @Y 63 

Suspect Fasciola >"hen l i ver blockage coincides with ingestion of 
Hatercress. 

False diagnosis may result Hhen a person eats sheep or calf liver 

infected ,"ith the trematode, eggs pass through undamaged. 
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Treat ment : .. 
Rafoxanide works by uncoupling oxidative phosphorylation of the fluke. 


Others: 


Bithjonol 

Dehydr2emet l n~ 

Albendazole 


Control· 


Human infections. Dont eat ra,v watercress. 


Livestock: 


-Control intermediate hosts." ", .. I/,)~c."cJ. .. 

-Pasture rotation ineffecti~e due to reservior hosts ~ 
-Chemical means of control are generally ineffective because of resistant 

imma ture ,v-orms } 01'1"'1 l'W''''{'''''' 1oII.--..J S'""(",,, ...6. 

OTHER TREMATODES OF THE GENUS FASCIOLA 

[ 1] Fasciola gigantica 

-longer more slender (without shoulders) than E. hepatica. 

-Nearly identical biological characters of E. hepatica. 

-Uses different snail hosts. 

-Economically important due toCcattle and shee~er damag~ 


1.... 

Di s tribution: 


Africa, Asia, Hawaii. 


[ 2] E. j a cksoni 

-Pa rasite of liver of Asian elephants . Pathogenic . 

GENUS FASCIOLOIDES 

Fascioloides ma gna ++(see handout) 


Dis tribution: N. America; Europe. 


Hosts: Cervids (deer and elk) Natural definitive host . Cows other host . 




a,s. 

ph. 

cec. 

v.s. 

(A) (8) 

Fig. 3-1. The aault Fasciola hepatica from the bile ducts of 'heep. A ,how. the 

reproductive 'y,tems only. B ,how, the dige,tive ,y,tem only. (Redraw" from 

Chandler and Read, 1960.) Abbreviations: cec., cecum; c.p., cirru, pouch; g.p., 

gonopore; mt.. mehalermj oot., ootype; c.s., oral sucker; av. , ovary; ph., phcrynx; 

sp.d., sperm duct; f" teste!'; u., uterus; v., vitelloria; v.d., vitelline duct; v.r., vitelline 

reservoir; v.s., 'ventral sucker. 

.. 

Fasciola 
hepatica 

adult 
morphology 

seminal 
vesicle 

testes 

Fasciolopsis 
];lUski 

adult 
morphology 
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Morphological characters: Giant 	-up to 75 mm long, lacks oral cone and 

no shoulders. 


- **some people collect the flukes and fry them up called ~liver 
butterflies~ 

-
Fasciolopsis buski 

Morphological characteristics: Largest 	fluke of humans. No cephalic 
cone, no shoulders, unbranched ceca, 
testes branched. 

Distribution: Orient, estimated 10,000,000 human cases in 1947, more 

probably today } I'Io,,&. ~ ........... '" . 


Habitat : Humans and pigs . * Small intestine*, attached to epithelium. 

Life Cycle: Similar to E. hepatica. 

Epidemiology: Produces 25,000 eggs/day. 

Human or pig feces must b e deposited in 'ivater. Night 
Soil. Control by sewage treatment. or Boil veggies. 

Snail hosts: Segmentina and Hippeutis. 

Metacercaria encyst on food plants of both pigs and 
humans. 

Pathology: Inflammation of Mucosa and Submucosa of intestine. 

-Excess mucus secretion. 

-Eosinophilia. 

-Blockage of Small intestine in major infections. 

-Ulceration, hemorrhage, abcess of duodenum. 

-Chronic diarrhea. 

-Toxemia-Verminous intoxication. 

==The abosrption of worm metabloites by the human, can cause 

death, due to sensitization to the metabolites. 

Treatment: Chemicals -Hexylresorcinol, Tetrachloroethylene. 

Control: Proper sewage disposal. Cooking of vegetables beforfe eating. 



6 

FAMILY TROGLOTREMATIDAE 

[ 1 ] Paragonimus westermani Human lung fluke. 

MQrphological 	~hars: Adults are thick, spinose tegument, \Vavy ceca 9not 
branched) reddish and coffee bean shaped. 

Distribution: Orient, Africa, Possibly S. America. 

Habitat: Lungs of humans or other suitable definitive hosts . Pair of 
\Vorms usually occur in a cyst in the lungs. 

-Natural definitive host 	probably are wild carnivores. 

LIFE CYCLE 

Eggs coughed up and swallowed or spit out. 

Eggs pass into wa ter via sputum or feces. 

Miracidium------(lst into host--Snail [SemisulcospiraJ 

Mother sporocyst------------------Redia--------------Cercaria 

Metacercaria encyst in body of freshwater crab. 

This is called the 2nd intermediate host. 

Definitive host eats uncooked crab. 

Metacercaria excyst and pent. gut wall 

Wander through body cavity for a time . 

Eventually, most penetrate the diaphram and burrow into lungs. 

Form cyst with usually 2 in each cyst. 

Eggs produced after 2-3 months. 
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Epidemiology: Humans often eat crab that is pickled, not cooked 
-drunken crab, marinated in wine is also a problem. 
-Crab juice also used for medicinal purposes in Orient. 
-Flukes may live for up to 20 years , thus produce eggs in 
amazing numbers . 

Symptoms: Fever from inflammation in lungs. Ruptur e of cyst causes 

coughing . 

-eggs in sputum look like iron filings. 

-po s sib le blood in sputum . 

-Severe chest pain . 

-in heavy infections, seve re difficulty in breat hing =dy spnea. 


Pathology: 

-worms may not reach lungs and encyst in other locations 

-liver, abdomen, muscle subcutaneous tissues, spinal cord, brain. 

-Different pathological effects de pending upon site of ency stment. 

-Passage of worms through tissue causes hemorrhage. 

-Eggs may reaach the pulmonary circulation and be carried to the liver. 

-if worm dies, the cyst will turn fibrous and may calcify. 


Di a gnosis: 


-Eggs in sputum. 


Tre atment: 


Chemical treatment Bithionol. 



