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Ftpninants, but at t&i# l@ndred gases of human Wection have been rep- in the  

l i t e r a t w e  from different parts of the world. Most af these a r e  isolated cases 

in which the infedtjion na$ detected when other pmsible causes of t he  sBgns and 

symptoms noticed were being looked for,  or the fluke was fad &Pix m g i c s l  

operations. In a few countries where raw food plants g r m  i n  low-lying areas 

a r e  frequently eaten by the human populatxon, outbreaks mvolving a s  r p a q  a s  two 

t o  f ive  hundred persons have been notiaed, More comaonly outbreaks involving a 

-re$ persons, --fly m e n b r s  of the same famzly, a r e  encountered. The l a t t e r  

type of outbreaic LV be* a o u n t e r e d  more frequently in endemic areas and there 

a re  indications that the infectlan is  more widespread than is generally fealized. 

In the present nete we Mve t r i ed  $0 swMlarize the m i n  features of the infection 

a s  revealed .by observations published during the last 18 year$. 

The two species of FaseibZa generally regarded as =lad (F. hepati- and 

F. gigantica) a r e  both encountered rn man. The records of F. gigantica mfectim 

a re  however relat ively few ah6 do not present any e@santial differences frcln those 

af P. hepatzca excep% i n  thi?%r geogmpMcal d i s t r ib t ion .  Hffever, it is  very 

probable tha t  infectxons at t r ibuted t o  F. hepatica @ t&e countries 9f Africa, Aaia 

and the  'l?acUic where I?. g~gantica l s  widespread in arumals may h v e  rea l ly  been 

caused by the l a t t e r  species. This yas found to  be the case i n  Bush by 

Dr A l t f f l t a .  

4-1 fasc io lmsis  i s  nearly cosmopolitan but h w n  infection iBznot known 

frm many countries bemuse of wriat ions in food fiabits'dnd probgbly a l ee  due t o  

the varying conscxousness of physicians t o  the possible occurrence af thie infection, 

f;l the records examined by us the infection uas reportedifmrm 36 countries* and 

9 
A l w ,  Argentins, Belgium, Bulgaria, Canada (old case - an Italian 

bmigrant), Chile, Columbia, Cormca, Costa Rka, Cuba, France, Oennany, Greeae, 
kbCyii, Huagary, Iran, Iraq, I taly,  Lebanon, bde i ra ,  W ~ ~ ~ Q , - M O ~ O C C O , ~  
Netherlands, Philippines, Poland, Partugall, M s t o  @co, Sauth Africa, Spin, 
Switzerland, Turkey, SL; (.Syria), United Kirrgdora, uruguay, USSR and YugoisAa~. 



t e r r i to r i es  m Europe, Asia, Africa and America durillg the last 18 years. In 
* 

addition, previous records of i t k s  enstance i n  10 other countries were noticedi 

There mus t  be others In the l i te ra ture  not seen by us. Furthemore, mild or eveh 

'sub-clclirucal infectAon q y  occur and would remain undetected, and ~s l ike ly  t o  be 

more widespread tban the $oqegoing records a r e  Liable t o  inacate .  Wlthm a 

country the sources of infection remain l k t e d  t o  well def med areas where the 

topography, moisture and temperature a re  favourable for  the snail intennediate 

hosts and f OT the developnent of the parasites i n  them. Actual inf ectlon may 

occur a t  some distance through transport of encysted metacercar~se on green 

vegetables. 

2. Epidemiology 

The =in  animal reservoirs of urfection a r e  domestic x-umimnt%, p r t i c d a r l y  

ca t t l e  m whxch the infection ra te  In many endemic areas h s  been mpcrted to be 

a s  high a s  60 t o  100 per cent. Unllke sheep most of tHese-anlmals suffer from a 

mild chronic disease and continue t o  void eggs fo r  a lo* t h e .  Among the wild 

animal reservoxrs, rabbita, hares and deer a r e  pmnrlinenb' ear r iers  in different 

regions. !Phe vertebrate reservoirs a r e  near& always present i n  infected 

d i s t r i c t s  and it h s  been observed t h a t  dos~rg  than nxth anthelmintics (carbon 

tetrachloride) may not have any appreciable Influence on the r a t e  of infectLon ix 

srails.  Also, there i s  no evldence of the developnent of resistance t o  

re-infection i n  them, 

The snail hosts of F. hepatxca (Qpraea truncatula and related species) 

generally prefer mud flats or shallow water a s  the l r  habitat whereas 

L. rufescens and related snai ls  which a r e  hosts of F. glgantica occur in larger  

M e s  of water such a s  ponds, lakes and streams. Careful f i e l d  and laboratory 

work on the development of F. hepatica has brought out several factors  of 

Impoz?%.-ance i n  the epidermology of thls parasite some of which a r e  brief ly 

recounted below. 

'1, Twb cmt ica l  factors  i n  the development and survival of eggs a r e  m o i s t u r e  

and temperature whlch should be above 10' C. This is a l so  t he  c r i t i c a l  

temperature f o r  the discharge of cercariae fran the snail. 

i 
Australia: W, Congo, Greece, Mwbique,  Senegambcra, Sanalflbd, 

Ud'iP ( ayp t ) ,  Vsnezuela and Vietram. 



2. The number of pxni13 i n  a given area generally determines the extent of 

infection but clangerms levels  d infection can be buil t  up even with few 

smils i f  they a re  well fed anti the conditxons of moisture and t enpa rawe  a r e  

favourable. 

3. Ihss emergence of carcarhe  is stimulated by the addition af fresh waCeq t o  

habitat af e m i l s  i n  which the infection has mtured i n  the kboratorg. In the 

f ie ld ,  t h i s  my occur with showers of ra in  and flooding in  early autwa, 

AJtemte  spel ls  of dry an4 moist conditiorbg @s@ most conQwbve to tnir 

phencmenon. 

-The type of climate which provides favourable cazditions f o r  f a s d o l i a s i s  in 

tmp&wbe Mgions i s  typified by moist summers i n  Western Europe where most of the 

human and animal infection takes place m autumn and t o  sane extent a l s o  in spring 

from m i l a  i n  which it has overwintered, In  wanner regions, the period d snail 

a c t i d t y  @ infection extends over a longer period but the wet periods are mas 

favourable than dry ones. Careful study af lccal  meteorological conditiens, 

flooding and irrigation often pennits acculate forecasting of anger fran 

liverf'iuke infection which shows cycles of heavy inddenee every few pars 

depending dh c l i m t ~ c  conditions. 

Most cases af human ~n fec t i on  give a history d having conswed raw matefccrere 

(Bsturtium officinale), particularly the wild variety, which grons i n  wet law-Qipg 

areas and on beds af strems.  There i s  l i t t l e  dddbt tht this plaltt is an important 

vehicle of Fasciola metacercariae i n  h m n  infeceion. In other cases, i n f ed ion  
-c-..--. 

5s believed t o  have been contracted through eating sorre l  (Rumax spp.) and windfall 

fpUits picked up fran low-lying wet meadows, ditches or brooks h e r e  vector snails 

are present. This type of infection generally occurs i n  children. Sauetlmes rerw 

wgelzibles l ike- le t tuce  (Eictuca satioa) and endive (cichorim enditris) a r e  saaked 

f o r  varying periods (30 minutes or more) i n  water t o  make them crisp. If the =tar 
18 d d w d  from M e c t e d  ditches or streams, the carcariae encyst on the  leaves 

which ara Msn eaten raw. 11 few infections have been asclsibed to chewipg-pea, 

UckCag inf8.6Z1ed filtpgsrs and t o  drinkirg infscted wateF i n  which engsted, 

a ~ c e r a a r i s e  are bexieved t o  have been present. In the Levant, _Ikaun, a 

pharfngeal,Ws&ion ascn-bed to young liverflukes, resul ts  frm eat- raw 

infected l i ve r s  d sheep 8.M gcats. ( I t  ha8 been mggesW tha t  thia condition 

i s  #kusbd by Wgua%ula l a m e ,  rather than l~veflulazs). 



fn A s i s  and Africa lotus and uater l i l i e s  generally grou abundantly i n  the 

babiht23 of the snail hosts & F. giganti-. People often chew the  ateaod of these 

p W s  and eat the young fruit mu. Also uater-chestnut g m  i n  I P ~ ~ X .  imfected 

ponderand is well known i n  connexion with Fasciolopsis infection. It i r  verg 

l$.kely that the foregoing plants ac t  a s  vehicles af F. ~igantica. 

The metacercarYae a# e t e  r e s i ~ t a n t  ud& wxp&e;d to d&ed SU&.ight which 

kills them Ln two t o  three h m .  On vegetstioh shdtered f a  audL3ght 

m e t a d & e  tlaw been fVm& infective two la&ths afier rn-t ia mmer aad 

four month9 i n  winter, i n  England. Thus, water-cress gathered in an M e d e d  

w o n  m y  be. transported and eaten i n  a distant place with c ~ ~ b l e  risk d 

W e c t i m  especially as it is  kept morat and sheltered from -We sut+ Wbg 

t ~ n s p a r t  and stopge. 

The midmum mbs~ a4 aretacercariae WquiFsd t o  produce i a P B ' & h  in 

is not kum. Nor i s  -the nunbar required to prOdnce acute &seahr  

3. Clinical 

Good recent sumaarLes of the clinical features of the disease ham been 

published and our amPpsis of recent case reports does not add much to them 

accounts. We will therefore deal with this aspect very b r l f l y .  

The signs and symptom8 af the invasive phase of the disease a re  caused by 

yoaqg nukes migmting through the peritoneum arid liver. The fir& epptans may 

eaauence within a Pew daye of the infected meal and consist of abdQminsl p i n  

(right hypochondrim or epigastrium), fever (teaperature fluctw8tl.q +Ween 
38 arld &oO C). and d r g e m e n t  of the Uver. Other features noticed i n  a varging 

progirtion of-qases a r e  urticaria, asthenia, dzgestiw disturbances, enlargaamt 

the spleen, cough and pleuricy. The blocd bars marked increase in eoeiaaphils, 

their  mppbers going up a s  high a s  40 t o  80 per cent. 

In  the chronic phase of the disease when the flukes have reached the bile 

ducts, the 6ymptrPns are  generally milder a t d  may ccwiat  of recurrent &kgestlve 

dlsturbanoes such a s  anorexia, musea, irregular bow38 a d  so&$nea Ueod i n  

the stools. The l iver is enlarged and tender but sundice is not freqwr&tlg 

n o t i d  If obstruction @f the bile duct  occur^, W gall bladder ib d..%rged 

a d  fherre my be aaute billary colic with Lundbe. &rely, tlre a&l% flukes 

re-invade the l iver tissue and cause severe haawrrhage an& escape &-We,  



sometimes lnto the peritoneal can ty ,  The disease is &ten canpliuated by 

cholecystitis, ga l l  stones and l l ve r  abscesses resulting fran seqondary infection 

with pyogenic organisms, but a condition resembling the highly acute %la& 

disease" of sheep caused by Qostrldium oedematiens of l i ve r  &is not been 

described in man. The b i l e  ducts become mrkedly thxckened but no laaligaent 

neoplastic changes i n  than have been ascnbed t o  fascioliasis.  

Ectopic type af fasciol iasis  appears t o  be camnoner in man than %a a@.Ibl8, 

5n which the W t u r e  flukes mlgrate t o  sites other than the hwr. Ect0pic. 

flukes have been reported f r a  dzfferent s i t e s  in the body, mosbly &-om the 

abdcninal wall and the chest cavity, They generally cause granulaaatoua lesions 

and the i r  migrations sconetimes bring than out og the surface- af skin or a mumus 

membrane. They do not a t t a i n  mtur i ty .  

Although a few deaths have been recorded i n  fasciol iasia  fran mass migration 

of young flukes through l ive r  t i s sue  or  fran canplications like hs~warrhage, the 

vast majority of cases pass into the chmnic phase or  recover. A c b l $  -flubs in 

blle ducts- l ive  fo r  a long time so tht the ahronic infection msy &st for  maw 
years. A s  has alrefldy been stated, there is  no kun5.ty t o  re-infection and 

infected persons l iving in endemic areas may acqulre fresh infections. Frau the 

re la t ive ly  small numbers of records of F. gzgantica mfect ion it does not appear 

t o  differ f ra  that  by F. hept ica ,  although i n  sheep the farmer is distinctly 

SeVemrr 

Pharyngeal fasc io l ias is  (Halzouni A r a b t c  f o r  u s n a i l * ) .  I n  Lebanon and in 

the neighbauring regions a naso-pharyngeal infection with -ture Fasctols * 
results from eating r a w  infected l ive r s  of sheep and goats m the spring. Within 

a few minutes t o  half an hour of eating the infected l i ve r  the p t i s n t  f ee l s  a 

marked i r r i t a t i on  i n  the throat, Suvsequently, there develops a marked oedemtona 

congestion of the h ~ c o ~ h a r y n g e a l  mucosa, often extending to the lam, m a 1  

pssages  and the  conjunctiva. In  e m  cases the swellings may lead to 

asphyxiation and death but t he  rnajority af cases recolter whan t h e  flukes have 

been ciislodged A syndrome similar t o  the above 3s Also se t  up by t h e  leach 

I;tnur?tis nilotica i n  the same regions, but in this case the  infectfon is assoclsfsd 

with driddrg water from springs and not with eating r a w  hver, 

* Sane recent workers consider tha t  halzoun is caused by the lareae & 
Unguatula rather than Fasciola. 



$he diagnosis of fasrioliasis  presents difficult ies especially during the 

iodfidve phase when the flukes are 51mature aqd eggs cannot be demonstrate& In  

enda5.c areas the occurrence af fluctw-ting tanperatwe, hepatomegaly and marked 

eoshc&ilia i n  persons eating raw vegetables (durirg the appropriate season) i a  

hfghZy significant, especially if other pamsi%ic Infections likely t o  cause such 

syn@txms are not prevalent. During the chmnic phase, eggs of the liverfluke can 

usual& be demonstrated i n  the faeces, but more reliaMy 3n the duodenal collt&s 

removed by .hmIwtSon. Care should be taken t o  avoid a Inistaken diagnosis because 

&-%barpbieat having a t e n  trhct.ed animal h m r  or confusion due ta atha pesence 

OF f l u b  -eggs (e.g%-&sciolop~5s buski) whxch are  very similar to  those of 

Fbseiola . 
AUmgic and serological chagnbsis bP f a s d o l h s i s  161 also unsatisfactory 

becauee af cross reactions with other helminthiases and the frequent ocourrence 

false positive and negative rea&ions. @cent work in an3mZs d m t e s  %hat 

the lvCLiabfli%y and u s e ~ n b s s  of these inethods could be increased. 

5. Treatment and prophylaxis 

No controlled t r i a l s  of therapeutic agerrts appear t o  have been carned &. 
Bnetine m o c h l o r i d e  inoculated subcutaneously or intramuscularly in daily doses 

of 4 eg till a to ta l  amount of 0.5 cg per kg of body-weight has been reached is 

wi@y used with success in the treatment of the chronic disease, though its 

benef'its in the invasive phase are doubtful. Surgical treatment is W c a t e d  when 

uamted by canplications. 

To p r e m t  infection, rsate*crcss ~ ~ ~ i c ;  other vegetables eaten raw in endemic 

areas s h d d  be grown and washed under corrtrolled con&%ions, ht i n  practice this  

is-difficult  a s  much of the water-cress consumed is collected fram mtural  beds. 

Reduction in the number af snails and administration of anthelmintics t o  a w l s  

will reduce losses i n  animals but the effect. af these measures on h m n  infection 

i s  doubtfa, unless complete or nearly cvmplete eradication i s  achieved. Health 

e d w t i a n  of the population a t  n s k  whch i s  not m f i c u l t  t o  determine, -is 

essential. 



6. Concluding remarks 

F a s c i o h s i s  appears to  be a relatively rare Mect lon  of nnn, but there are 

indicatxons that i n  areas where the infection i s  endemic in animals and humn 

beirgs consume raw vegetables or water lzable t o  be contamimted with 

metaceraEho, kt may be more widespread than is known, Epideniolcrgicral surveys 

are indicated for the proper appraxsal of infectxon m such areas. Fwtbr work 

i s  hawever needed on rellable diagnost~c methods for the detection of early, 

mild and possibly sub-clinical infections. Further work is  also recpned t o  

establish the efficacy of therapeutic procedures currently i n  use and t o  t r y  

other l ikely anthelmintics. 


