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A N e w  Agent  for the T r e a t m e n t  of Liver Fluke Infect ion (F asc io l i a s i s )  

The impor tance  of an the lmin t ic  effectiveness against  
the  i m m a t u r e  stages ot Fasciola  hepatica L.  has been 
stressed 1,2. Several  agents  wi th  established u t i l i ty  for 
control  of ma tu re  fluke infections are also effect ive against  
i m m a t u r e  flukes, bu t  only at  doses near  the  toxic  level. 
Some newer agents  represent  progress toward  a greater  
safe ty  factor  in the  t he rapy  of acute  Iascioliasis, wi th  
safety  indices, as defined by  I3ORAY a, as high as 1.5 
against  4-week-old infections and 3.0 against  6-week-old 
flukes in sheep. 

LIF.NERT 4-6 repor ted  the  effect iveness of dichloro- 
salicylic acid and of a combina t ion  of 5, 4 '-dibromosalicyl= 
anilide and 3, 5, 4 ' - t r ibromosal icyl  anilide against  ma tu re  
l iver  f luke infect ions in catt le.  More recently,  another  
salicylanilide, oxyclozanide (3, 5, 6, 3', 5 ' -pentachloro-2 ' -  
hydroxy-sal icylani l ide)  was in t roduced for use against  
ma tu re  fluke infections in sheep at  a dosage of 15 mg/kg  7; 
and cl ioxanide (2-acetoxy-4 ' -chloro-3,5-di iodobenzani-  
lide ) was repor ted  s ac t ive  against  ma tu re  flukes at  
15 mg /kg  and against  6-week-old flukes a t  48 mg/kg.  

Fol lowing inves t iga t ion  of the  salicylic acid lead, we 
have  discovered t h a t  a series of phenoxysal icylani l ides  
possess high po tency  against  bo th  ma tu re  and i m m a t u r e  
fluke infections in sheep. More than  200 examples  have  
been prepared  for eva lua t ion ;  and one, 3,5-diiodo-3'-  
chloro-4 ' - (p-chlorophenoxy)-sal icylani l ide (I), shows ex- 
cept ional  po tency  and subs tant ia l ly  improved  safety  for 
the  t r e a t m e n t  of i m m a t u r e  infections. 3,5-Diiodo-3'-  
chloro-4 ' - (p-chlorophenoxy)-sal ieylani l ide  (I) was ob- 
ta ined  by react ion of 3, 5-diiodosalicylic acid wi th  3-chloro- 
4-(p-chlorophenoxy)-anil ine in ref lnxing chlorobenzene 
(3 h), wi th  phosphorus  t r ichlor ide  as the  condensing 
agent.  I t  is a colorless crystal l ine solid, mp 168-170 ~ 
modera te ly  soluble in acetone and acetoni t r i le  and 
insoluble in water .  
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The  an thehnin t ic  ac t iv i ty  of I was first  demons t ra ted  
in albino rats  harbor ing ma tu re  Fasciola hepatica. In  
subsequent  tests  in sheep, the  drug was found to be 
h ighly  ac t ive  against  ma tu re  flukes when given oral ly 
a t  dosages of 5-7.5 mg/kg.  I t  was also effect ive against  
ma tu re  flukes in cat t le  when dissolved in d imethyl -  
fo rmamide  or po lye thy lene  glycol, and injected paren-  

t e r a l l y  a t  a dosage of 3 mg/kg  or in t ra rumina l ly  a t  
6 mg/kg.  

As in the  case of o ther  fasciolicidal drugs, t r e a t m e n t  
of i m m a t u r e  infections wi th  I requires higher  dosages 
than  t r e a t m e n t  of ma tu re  infections. In  sheep with 
exper imenta l  infections of 6 weeks '  durat ion,  I was 
h ighly  effect ive ( > 90% eradicat ion of flukes) at  a dosage 
of 12.5 mg/kg.  Against  4-week-old fluke in sheep, i t  was 
modera te ly  effect ive ( >  50% efficacy) a t  25 mg/kg  and 
fully effect ive ( >  90% efficacy) at  50 mg/kg.  

Sheep suffering f rom l iver  f luke infection are less 
to lerant  to drugs t h a n  are non-infected sheep, and the  
pract ical  therapeut ic  index of a drug thus  depends upon 
the sever i ty  of the  infection. No deaths  occurred among  
10 non-infected sheep given compound  I a t  a dosage of 
200 mg/kg.  I n  sheep wi th  na tura l  l iver  f luke infections, 

dea th  occurred in some animals  g iven a dosage of 
200 mg/kg,  bu t  in none of those g iven 100 or 150 mg/kg.  
In  sheep wi th  severe infections (inoculated wi th  1000 
inetacercar iae  each, 8 weeks pr ior  to t r ea tment )  one sheep 
died out  of 15 t rea ted  wi th  I at  a dosage of 100 mg/kg.  

S o m e  of the  non-infected animals  t h a t  surv ived  t rea t -  
men t  wi th  I a t  a dosage of 200 mg/kg,  and some of the  
infected sheep t h a t  received dosages of 100 mg/kg,  or 
more, showed signs of ocular  tox ic i ty .  Apa r t  from minor  
scouring, no toxic signs were observed in non-infected 
animals  t rea ted  wi th  a dosage of 100 mg/kg,  or  in severely 
infected (1000 metacercariae)  animals  given dosages up 
to 60 mg/kg  8 weeks af ter  inoculation.  Na tu ra l ly  infected 
calves have  to lera ted  dosages of 150 mg/kg,  repea ted  3 
t imes  a t  mon th ly  intervals,  wi th  no signs of toxic i ty .  
The safety of this salicylanilide, l ike tha t  of o ther  drugs, 
can be expected to v a r y  wi th  the  va ry ing  degree of 
paras i t i sm encountered under  field conditions,  bu t  the  
avai lable  da ta  indicate  t h a t  i t  is well to lera ted  even a t  
the  dosage required to achieve a high degree of eff icacy 
against  6-week-old fluke. 

In  addi t ion to its act ion against  l iver  fluke, salicyl- 
anilide I has shown high act ivi ty ,  at  dosages of 5--20 mg/kg,  
against  natura l  and exper imenta l  infections of Haemon- 
chus contortus in sheep (EGERTON et  al., unpubl ished 
data). The compound  was also ac t ive  agains t  Hymenolepis 
nana and H. diminuta in exper imenta l ly  infected rodents,  
and has shown a modes t  degree of ac t iv i ty  against  Schisto- 
soma mansoni in mice. I t  Was inac t ive  against  the  migra t -  
ing larvae of Ascaris suum in exper imenta l ly  infected 
mice. 

Zusammen/assung.  3, 5-Dij od- 3'-chlor-4'-  (p-chlorphe - 
noxy)sal icylani l id  wird als ein neues Mit tel  gegen den 
Viehleberegel (Fasciola hepatica) beschrieben. In  Sehafen 
ergab eine Dosis v o n  5 mg/kg  gegen geschlechtsreife Tiere 
und eine solche yon 12,5 mg/kg  gegen lunge  Leberegel  
eine hohe Wirksamkei t .  Dei sehwerem, a k u t e m  Leber-  
egelbefall  blieb sogar eine ])osis yon 60 mg/kg  ohne 
toxische Anzeichen. Ebenso wurde  eine re la t iv  hohe 
VVirksamkeit und eine gute  Vertr~gl ichkei t  bei der 13e- 
handlung  yon Leberegel infokt ionen in Rindern  festgestell t .  
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