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Screening of Drugs and Their Assessment
for Use Against the Strobilate Stage of Echinococcus

M. A. GEMMELL 1

From time to time, reports ofanthelmintic trials arepublished indicating that a compound
is, or is not, effective against Echinococcus granulosus in dogs. In some of these reports,
an attempt is made to assess the efficacy of the compound from inadequate data. This
paper reviews the problems associated with selecting, screening and defining the therapeutic
dose-rate of a compound against E. granulosus. From this evaluation, a programme
is defined, which, if followed, should result in the selection of promising compounds and
the rejection of unsuccessful compounds at specific stages during the programme.

In the establishment of any primary screening
procedure for testing drugs for echinococcicidal
activity the selection of the host as well as the
parasite is predicated on the probability that the
chemotherapeutic response in the small animal will
extend to the object host and parasite. It is desir-
able that the helminth selected should be phylo-
genetically related to the object parasite. The sub-
sequent evaluation of a compound must comprise
critical or controlled trials using the object para-
site in the object host. Finally, field-trials are
essential to establish a practical use for the com-
pound. With few exceptions, the clinical evalua-
tion of any drug is the final stage in a long series
of logical developments. There is no reason to
suppose that the selection and subsequent screen-
ing of a candidate compound against Echino-
coccus in dogs should follow any other than this
orderly course. The method used for selecting and
evaluating an echinococcicide effectively, however,
presents a number of difficulties, including a
health hazard.

In this paper, the method of approach is re-
viewed, some of the problems inherent in screen-
ing compounds and assessing their value are out-
lined, both for the individual treatment of dogs
and for use in the control of echinococcosis, and
these problems are illustrated with some examples
with data taken from the investigations into the
problems of drug screening against E. granulosus
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carried out in the Hydatid Research Unit Labor-
atories of the New Zealand Medical Research
Council.

SCREENING PROCEDURES FOR SELECTING COMPOUNDS

WITH TAENIACIDAL ACTIVITY

In vitro
Tests by simple immersion (Hassko & Turgay,

1940) or by kymographic methods (Baldwin, 1943;
Chance & Mansour, 1949) which may have value
for studies on the mechanisms of anthelmintic
action, have not been shown to have any obvious
value in the discovery of taeniacides.

Recent advances in axenic culture of the hy-
datid organism (Smyth, 1962) suggest that, on fur-
ther development, this technique might provide a
sensitive in vitro system for selecting potential
echinococcicides.

In vivo
In vivo screening can be readily undertaken

using Hymenolepis diminuta in mice. The results
provide information on the maximum tolerated
dose (MTD) and LD5o, and hence give a guide to
the dose rate for the initial test using the object
host. Generally, activity assessments against hy-
menolepids are based on the number of worms
present in treated compared with untreated (con-
trol) animals. This screen, assuming statistically
significant numbers, leaves no doubt as to the
anthelmintic efficiency against hymenolepids, but
the model is not ideal because compounds which
are effective against hymenolepids are not neces-
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sarily active against E. granulosus. There is,
therefore, still a problem of selecting, from a large
number of potential compounds and their anal-
ogues, those which have an echinococcicidal value.
Few organizations have facilities for keeping

dogs infected with Echinococcus spp. Some, how-
ever, select a few compounds from among those
showing good activity against hymenolepids, for
tests on other tapeworms, e.g., Taenia pisiformis,
T. hydatigena, Spirometra mansonoides or Dipyli-
dium caninum in dogs, or Hydatigera taeniaeformis
in cats. Assuming that statistically significant num-
bers are used, data indicating that a compound is
active against more than one species of tapeworm
may justify the setting up of trials using E. granu-
losus in dogs.

SCREENING PROCEDURE FOR SELECTING TAENIACIDES
WITH ECHINOCOCCICIDAL ACTIVITY

Critical test
This test (Hall & Foster, 1918) involves coun-

ting worms in the faeces of experimentally in-
fected dogs after treatment, and comparing this
number with the number of worms still present at
autopsy. This test is of value in assessing the
worm-removal efficiency of echinococcifuges, e.g.,
arecoline salts and analogues (Clunies-Ross, 1924,
1929, 1936; Batham, 1946; Whitten, 1957; Gem-
mell, 1958a; Matoff & Kolev, 1963). In Batham's
extensive studies involving 157-dogs, the percent-
age efficiency of arecoline hydrobromide in worm-
removal was calculated as:

(No. of worms removed)
(No. of worms removed+ No. of worms left)

A further example of the use of the critical test
for studies on arecoline hydrobromide is shown in
Fig. 1. This gives the percentage cumulative fre-
quency of dogs in a group (30) harbouring no

more than the specified number of E. granulosus
(immature and mature infections combined) fol-
lowing each of 9 treatments with arecoline hydro-
bromid at 3.5 mg per kg of body-weight, given at
2-day intervals (Gemmell, 1968a). These results
were obtained by examining the faeces induced by
each treatment. No control animals were neces-

sary, since the number of worms obtained after
each treatment together with the number found at
autopsy for each dog gives the actual number of
worms established before treatment. The practical
value of these data is discussed later.

FIG. I
PERCENTAGE CUMULATIVE FREQUENCY OF DOGS a
HAVING NO MORE THAN THE SPECIFIED NUMBER
OF MATURE AND IMMATURE ECHINOCOCCUS

GRANULOSUS FOLLOWING EACH OF 9 TREATMENTS
WITH ARECOLINE HYDROBROMIDE b
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a Lines numbered 1 to 9 represent the number of the treat-
ment, the bold line C is the sum of all worms for each dog for all
treatments.

b Given in doses of 3.5 mg/kg of body-weightat2-day interval.

Controlled test
This test (Moskey & Harewood, 1941) involves

a comparison of worm numbers between treated
and untreated (control) groups. It has to be ap-
plied when compounds are being studied which
may destroy the worms or render them susceptible
to digestion in situ.

Initial trial. Since a compound selected for ac-
tivity against large tapeworms, such as T. pisi-
formis, may show no activity against, or require
an increased dose rate to kill E. granulosus, an
initial trial should be carried out to exclude the
candidate compound, if possible, before embark-
ing on any large-scale tests. With few exceptions
(e.g., Popov's (1964) study using hexachlorophene),
controlled trials in one form or another have not
been reported as having proceeded beyond a pre-
liminary trial, mainly due to the rejection of the
compound after using only immature infections or
small numbers of dogs with mature infections
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(e.g., Whitten, 1951, 1956; Gemmell, 1958b; Kure-
lec & Rijavec, 1961; Forbes, 1963; Delac et al.,
1963).
Some examples of attempts to eliminate com-

pounds using only immature infections are given
in Tables 1, 2 and 3. The numbers of animals

used to obtain the results given in Table 1 were: 6
treated and 6 untreated (control) dogs, unless 2 or
more variables were tested at the same time, in
which case the controls served for all variables.
The trials were conducted as follows: (1) all dogs
were fed with an aliquot portion of protoscolices

TABLE I
EXAMPLES OF VARIATIONS IN NUMBERS OF ECHINOCOCCUS GRANULOSUS FOUND IN DOGS

FOLLOWING A SINGLE TREATMENT WITH SOME TAENIACIDAL COMPOUNDS

No. of E. granulosus found in dogs treated with the following compounds a (dose rates in mg per kg in parentheses)

Dog Age of infection 4-5 weeks Age of infection 8-9 weeks
No. A - __ - C D - E - F - G B - ba E
No._____ | (100) (50) (200) (100) (50) (100) (50) (50) (50) (50)

1 8389 4470 12000 1 779 950 973 208 2061 4 4

2 2 978 4 610 650 35 285 84 89 92 0 2

3 1 716 2342 300 44 44 37 30 0 0 0

4 1128 870 26 0 38 0 21 0 0 0

5 11 514 0 0 6 0 0 0 0 0

6 5 482 0 died 0 0 0 0 0 0

Total 14227 13288 12976 1818 1323 1094 348 2153 4 6

Mean 2 371 2 215 22163 364 221 182 58 359 1 1

a A, Naphthamidine series (Burroughs Wellcome; BW 41T61).
B, Naphthamidine series (Burroughs Wellcome; BW 62415, bunamidine hydroxynaphthoate).
C, A substituted thiorea compound (Ciba; BA 39035).
D, Naphthamidine series (Burroughs Wellcome; BW 53-139b).
E, Naphthamidine series (Burroughs Wellcome; BW 62415, bunamidine hydrochloride).
F, Naphthamidine series (Burroughs Wellcome; BW 796c56d).
G, Naphthamidine series (Burroughs Wellcome; BW 247c61c).

a Given in food, the remainder administered in a capsule 24 hours after feeding.

TABLE 2
EXAMPLES OF VARIATIONS IN NUMBERS OF IMMATURE

ECHINOCOCCUS GRANULOSUS FOUND IN DOGS FOLLOWING A SINGLE TREATMENT
WITH SOME TAENIACIDAL COMPOUNDS a

No. of E. granulosus found in 2 dogs treated with the following compounds b
Dose _
rate Compound H Compound L Compound J

(mg/kg)

30 4813 1243 - - - -

50 357 75 31 0 91 600

100 1168 503 3943 323 - -

250 - - 92 0 11 0

a H, A substituted thiourea compound (Boots Pure Drug Co.; RD 11798).
I, A substituted thiourea compound (Boots Pure Drug Co.; RD 12698).
J, A substituted urea compound (Geigy; G 27384).

a Compounds administered in gelatin capsules 24 hours after feeding.
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TABLE 3
EXAMPLES OF VARIATIONS IN NUMBERS OF IMMATURE

ECHINOCOCCUS GRANULOSUS FOUND IN DOGS FOLLOWING 1 OR MORE TREATMENTS
WITH SOME TAENIACIDAL COMPOUNDS

No.T No. of E. granulosus found in dogs after treatment with following
No. compounds a

of treatments
I
B J | E

1 34-623 - 0-1 737 0-600 0-310

2 0-283 0-1 160 0-332 47-95 0-11

3 47-10408 - - - -

Mean for 1 328 - 669 175 92

Mean for 2 or more 2 685 536 113 71 2

a K, A sulfonated benzene compound (Hess & Clark; HC-379).
L, A halogenated ethyl phosphate compound (Jensen-Salsbery; JSR 381).
B, Naphthamidine series (Burroughs Wellcome; BW 62415, bunamidine hydroxynaphthoate)
J, A substituted urea compund (Geigy; G 27384).
E, Naphthamidine series (Burroughs Wellcome; BW 62415, bunamidine hydrochloride).

(about 50000); (2) the 6 controls were subse-
quently treated with arecoline hydrobromide, at
least 5 times at 2-day intervals; (3) the faeces col-
lected after each treatment were examined for
worms and if only a few were found, all 12 dogs
were reinfected; (4) if more than 100 worms
were found in no less than 4 controls, the 6 re-
maining dogs were treated at the specific dose rate
with the candidate compound; (5) 2 or more days
after treatment, these 6 dogs together with the 6
controls were either autopsied or worm counts
were obtained with arecoline hydrobromide;
(6) those animals treated with arecoline hydro-
bromide were then reinfected and used for at least
4 more trials before some of them developed a
resistance. Modifications included varying the
dose rate for each pair of treated dogs in the
initial trial (Table 2), or administering more than
one dose of the candidate compound to the test
animal (Table 3).

Several important problems can be defined from
the raw data cited in these tables. For example,
the results from screening the 7 compounds re-
corded in Table 1 show that none was particularly
effective against immature worms. However, the
results of tests with 2 of the compounds (B and
E) 1 against mature infections indicate that their
activity differed markedly between immature and
mature infections. The corollary of this is that the
taeniacidal compounds A, C, D, F and G, with

' Bunamidine hydrochloride was first reported to be
active against E. granulosus by Baltzly et al. (1965).

similar or different chemical structures, cannot be
rejected as having no echinococcicidal activity on
the basis of the data presented, even though 30
treated dogs were used in their evaluation. Indeed,
compounds H, I and J, also tested on immature
infections (16 untreated dogs used), using different
dose rates for each pair of dogs, cannot be re-
jected either-for the same reason (Table 2).

It is important to reject ineffective compounds
using as few dogs as possible. However, the ex-
amples cited in Tables 1 and 2 indicate that there
is no certainty of obtaining decisive results by
including variables, even using large numbers of
animals, if studies are made with immature infec-
tions only. They also emphasize the necessity to
ensure that a compound is not reported in the
literature as active or inactive as the result of
inadequate study. To avoid these problems, it is
recommended that the initial controlled trial
should be carried out using the compound at a
high dose rate (MTD) on at least 6 treated dogs
with patent infections.

Further preliminary trials

If a compound shows activity against E. granu-
losus of no less than 8 weeks of age, there is an
obvious need to undertake further trials using
more juvenile infections. In addition, other vari-
ables have to be assessed before a compound is
finally rejected or is shown to have sufficient merit
to warrant exhaustive tests to define the therapeu-
tic dose.
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Included among the variables which may re-
quire further study are methods of administration
and the number of treatments administered. For
example, compound B was tested against mature
infections (Table 1), but in one instance it was
administered in a capsule 24 hours after the last
feed, whereas in the other, it was given mixed with
food. If the former had been the only method
evaluated, the compound might not have been
thought to warrant further study. However, the
results obtained when it was mixed with food
showed that it was active.
A further variable is illustrated from the raw

data cited in Table 3. Compounds B, J and E
demonstrated enhanced activity against immature
infections when administered more than once.
Compounds K and possibly L, however, did not
show this effect and could therefore be rejected
with more confidence, as having no practical value,
at least at the dose rates studied, than if they had
been tested with a single treatment at the same
dose rates.
These examples show that the value of under-

taking adequate trials is not only to reject com-
pounds which may pass the initial screening tests,
but is also to ensure that obvious variables are
sufficiently well documented for them to be in-
cluded in a more thorough assessment designed to
determine the therapeutic dose. These examples
also demonstrate that where there is a need to
select or reject from up to 4 promising taeniacides
each year or to give more extensive preliminary
trials to 1 compound, this can be achieved by
maintaining a specialized kennel capable of hous-
ing 12 dogs with patent infections of E. granulosus.
However, if accommodation for more than this

number of dogs is available, 2 or more variables
can be studied at the same time, using the same
number of control animals as that needed to assess
1 factor.

SCREENING PROCEDURE FOR DEFINING

THE THERAPEUTIC DOSE

The basic problems in defining the therapeutic
dose are those of experimental design and data
interpretation, and these problems will now be
considered.

Design

When an aliquot portion of protoscolices (say
50 000) is fed to dogs, irrespective of the age of
the individuals within the group, the number of
worms established in any 2 dogs may vary from
O to 30 000. In a typical group, each dog of which
is fed 50 000 protoscolices, about 25% may accept
less than 100 worms. The factors responsible for
this wide variation are as yet undetermined. Thus,
at the present stage of knowledge, large numbers
of dogs have to be used to obtain significant re-
sults before an echinococcicide can be submitted
to extensive field-investigations.
The protocols should be designed so that the

activity of the compound can be defined for a
number of variables. An example of an adequate
trial design includes that used for evaluating
bunamidine hydroChloride (Gemmell & Shearer,
1968) and bunamidine hydroxynaphthoate (Shearer
& Gemmell, unpublished data). This design is
set out in Table 4. In these 2 evaluations,
only part of the extensive protocol was carried
out; nevertheless, 224 and 146 dogs, respectively,

TABLE 4
PROTOCOL, a ALL OR PART OF WHICH SHOULD BE CARRIED OUT TO EVALUATE

THE THERAPEUTIC DOSE OF A COMPOUND AGAINST ECHINOCOCCUS GRANULOSUS

No. of dogs given first and second b doses as follows: c
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a Adapted from Gemmell & Shearer (1968).
b Three or more doses may also require to be studied.
c X = mg of base per kg of body-weight.
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were used for assessing the value of the 2 com-
pounds. The variables included in these studies,
although not exhaustive, were dose rate, particle
size, number of doses, maturity of infection, tox-
icity and methods of administration. Since the
worm counts for each control group showed simi-
lar variances between groups, the worm-removal
efficiency for each variable was calculated as fol-
lows: (total number of worms produced by all
dogs in the treated group) I (expected number of
worms) X 100 in a similar sample of untreated
[all control] dogs.

Data interpretation
The data from some of the studies cited above

are summarized in Fig. 2, 3 and 4 which show the
percentage cumulative frequency of dogs harbour-
ing no more than the specified number of E. gra-
nulosus following each treatment. The data indi-
cate inter alia that in these trials, 1 treatment with

FIG. 2
PERCENTAGE CUMULATIVE FREQUENCY OF DOGS
HAVING NO MORE THAN THE SPECIFIED NUMBER
OF GRANULOSUS ECHINOCOCCUS FOLLOWING

I OR 2 TREATMENTS WITH BUNAMIDINE
HYDROCHLORIDE a
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a In doses of no less than 25 mg/kg of body-weight adminis-
tered In a capsule 24 hours after feeding.
O A 0 =1 treatment.
* A M =2 treatments 48 hours apart.
00=7-8-week-old worms; &A =5-week-old worms; C-=4-
week-old worms;- =control

bunamidine hydrochloride against 8-week-old in-
fections was more effective than against 5-week-
old infections, but that 2 treatments against the
latter were effective. At the same dose rates, the
compound was less effective against 4-week-old
infections than against 5-week-old infections even
when 2 treatments were administered within
2 days (Fig. 2). The data recorded in Fig. 3 show
that the compound was more effective when a
single dose of 50 mg/kg of body-weight was ad-
ministered than when doses of 25 mg/kg or
12.5 mg/kg were given to dogs which had har-
boured infections for only 4 weeks. This result
also shows that 2 treatments of 50 mg/kg or
25 mg/kg were far more effective than 2 treat-
ments of 12.5 mg/kg against infections 4 weeks
old. Indeed, at 12.5 mg/kg almost no additional
effect was observed by giving a second treatment.
The results for tests with bunamidine hydroxy-
naphthoate (Fig. 4) confirm that this compound

FIG. 3
PERCENTAGE CUMULATIVE FREQUENCY OF DOGS
HAVING NO MORE THAN THE SPECIFIED NUMBER
OF 4-WEEK-OLD ECHINOCOCCUS GRANULOSUS

FOLLOWING 1 OR 2 TREATMENTS WITH BUNAMIDINE
HYDROCHLORIDE a
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a Administered in a capsule 24 hours after feeding.
O A 0 = I treatment.
* A M =2 treatments 48 hours apart.
00= 50mg/kg of body-weight; AA= 25mg/kg of body-weight;
0-=12.5 mg/kg of body-weight; -=control.
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also was more active against 8-week-old than
against 4-week-old infections, even when 2 doses
were administered.
A comparison of activity between these two

members of the naphthamidine series (Fig. 2, 3
and 4) and arecoline hydrobromide (Fig. 1) shows
that, for mature infections, the curves on the
graph for a single treatment with bunamidine
hydrochloride given in a capsule, or 2 treatments
of bunamidine hydroxynaphthoate mixed with
food, are similar to those given by about 6 treat-
ments of arecoline hydrobromide. This, however,
does not apply to immature infections. Indeed,
against 4-week-old worms, 2 treatments of either
of the naphthamidines at the dose rates mentioned
appear to give curves similar to that given by only
1 treatment of arecoline hydrobromide against
mature or immature infections.
The information obtained from this type of

comparative study, as well as from complementary
observations on clinical pathological features, not

FIG. 4
PERCENTAGE CUMULATIVE FREQUENCY OF DOGS
HAVING NO MORE THAN THE SPECIFIED NUMBER
OF ECHINOCOCCUS GRANULOSUS FOLLOWING

1 OR 2 TREATMENTS WITH BUNAMIDINE
HYDRONAPHTHOATE a
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a Given in doses of 12.5 mg/kg of body-weight mixed with
food.
0=1 treatment;O-=2 treatments 48 hours apart; =8-9-week-
old worms; OH =4-week-old worms;- =control.

only defines the therapeutic dose for the individual
treatment of dogs, but also determines the limita-
tions of the compound and thus provides valu-
ables experiences for planning field-trials.
These examples indicate that up to 80 dogs,

excluding controls, may be required for a thor-
ough evaluation of the therapeutic dose for ma-
ture infections and that twice this number may be
required for further studies on immature infec-
tions. If a. design similar to that cited in Table 4 is
undertaken, one compound can be adequately tested
each year where special accommodation to house
up to 88 dogs with patent infections is available.

Examination of material

Care has to be taken that accurate counts are
made, since small numbers of worms or destro-
bilated scolices may easily be overlooked. Investi-
gations into the accuracy of some methods for the
examination of intesfinal material for E. granu-
losus, are described in Gemmell (1968a).

Information on the effect of the compound on
growth and reproduction of E. granulosus should
also be collected. There is no rule for deciding the
optimum period between treatment and autopsy;
some workers prefer to assume a destrobilant
effect and wait 3 or more weeks for resegmentation
to take place; others prefer to analyse any
destrobilant effect after an interval of up to
72 hours. If the shorter period is adopted, a com-
parison can be made between the number of seg-
ments and the maturity of the terminal segment in
treated dogs and in controls. Some examples of
the results which can be achieved by careful meas-
urements are shown in Table 5. These results
show that up to 44 treatments with compound M
had a practical effect only against oogenesis,
whereas 1 or 2 treatments with compound E had
an effect, not only of reducing the number of
worms, but also in destrobilating most of the re-
maining worms. Information on these factors is
fundamental for the successful evaluation of data
from some field-trials.

Safe handling of material and animals
Obvious risks to health are involved, both in the

handling of dogs infected with patent infections
and in the examination of infective material. No
positive sera have been found in routine sero-
logical studies on personnel employed in handling
E. granulosus in the Hydatid Research Unit labor-
atories. This suggests that, if the general precau-
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TABLE 5
EXAMPLES OF VARIATIONS IN THE SIZE AND MATURATION OF 8-WEEKS-OLD

ECHINOCOCCUS GRANULOSUS FOUND IN DOGS 48 HOURS AFTER TREATMENT WITH
KNOWN TAENIACIDES

Percentage of E. granulosus

Cd Dose rate No. of No. of No. of having:Compound (mg/kg) treatments dogs worms Not less than Not more than

3 proglottides 2 proglottides

No treatment - - 8 5 698 b 99.4 0.6

M 100 44 6 4 968 71.5 28.5

E 50-200 1 32 85 34.1 65.9

E 50-200 2 32 24 0.0 100.0

a M, A substituted rhodamine compound (Cooper Laboratories; CTR 6110).
E, Naphthamidine series (Burroughs Wellcome; BW 62415, bunamidine hydrochloride).

b Some gravid worms present.

tions used for handling an infectious disease are
applied, the risk of infection with E. granulosus
appears to be small. Methods employed, and facil-
ities available, at the Hydatid Research Unit lab-
oratories to protect staff attending to infected dogs
and those making laboratory examinations of
E. granulosus are cited in Gemmell (1968b).

FIELD-TRIALS OF DRUGS

Before a compound can be recommended for
use in control schemes, field-trials should be un-
dertaken; these are of two kinds. The short-term
assessment of the effectiveness of drug on worm
burdens in field-conditions must be made, together
with a determination of unwanted sequelae that
could not be detected in laboratory trials. Using
double-blind trials in endemic regions, it is pos-
sible to obtain useful information by comparing
worm burdens in untreated dogs with those in
treated dogs at specified intervals. Arecoline hydro-
bromide can be used as the diagnostic agent.
To determine the practical role of an echinococ-

cicide in a control programme, it is necessary to
define its effect in reducing the prevalence of the
parasite. Long-term field-trials are concerned with
treating all dogs at specified intervals in isolated
regions in which no wild hosts are involved, and
determining the changes in the prevalence rate for
hydatid cysts in the indigenous intermediate hosts.
For such trials to be meaningful, no further meas-
ures, other than those concerned with preventing
the entry of infected animals to the test area,
should be undertaken at the same time.

CONCLUSIONS

Screening programmes
Apart from health aspects of the programme,

the practical problems inherent in testing com-
pounds for activity against Echinococcus differ
only in degree from those in tests on other tape-
worms. The main steps in an evaluation pro-
gramme are:

(1) the selection of compounds with taeniacidal
activity from among a large number of com-
pounds showing activity against hymenolepids in
small laboratory animals;

(2) the further selection of compounds showing
taeniacidal activity and their adequate testing
against mature and immature infections of Echin-
ococcus in dogs;

(3) the precise definition of the therapeutic
dose for Echinococcus infections, since there are
difficulties in carrying out meaningful field-trials.

Research programmes
Further research in several basic fields might

materially assist the initial selection and in the
subsequent in vivo screening programmes. These
include:

(1) Development and evaluation of the potential
value of an in vitro culture technique for use in
preliminary screening; such a culture might also
be used to infect dogs with worms of known ages
in order to eliminate the interval between infection
and experimental treatment.

(2) Determination of the factors responsible for
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the differential effects of some compounds when
used against mature and immature infections.

(3) Definition of the factors responsible for vari-
ations in the susceptibility of dogs to E. granu-

losus; if these could be resolved, it might be pos-
sible to establish a predictable number of worms
in an infected dog, thereby reducing the number
of dogs needed to screen a compound effectively.

RESUME

Le present article decrit les methodes utilisees pour
selectionner et evaluer des composes chimiques actifs
contre Echinococcus granulosus. Les problemes que pose
cette evaluation sont illustres par des exemples fournis
par les recherches effectuees au laboratoire de recherches
sur l'hydatidose du Conseil de la recherche medicale de
la Nouvelle-Zelande.

Etant donne qu'il n'existe aucun moyen sur d'operer le
choix in vitro, on procede generalement a un premier
triage en experimentant les produits sur un animal de
petite taille, par exemple sur la souris infecte, par
Hymenolepis diminuta. Les valeurs de la DL50 et de la
dose maximale toleree obtenues au cours de ces essais
permettent une premiere approximation des doses a
utiliser chez le chien. Bien qu'il soit possible, grace a ces
essais, de decouvrir des composes possedant une action
anthelminthique, la methode n'est pas entierement
satisfaisante, car un produit efficace contre Hymenolepis
ne sera pas necessairement aussi actif a 1'egard d'E.
granulosus. Il en est de meme lorsque des essais prelimi-
naires sont effectues sur d'autres parasites du chien
(Taeniapisiformis, T. hydatigena, Spirometra mansonoides,
Dipylidium caninum) ou du chat (Hydatigera taeniae-
formis).

I1 est souhaitable que le premier essai de petite enver-
gure chez le chien ait lieu sur des animaux porteurs

d'infections a E. granulosus fermement etablies. En cas
d'infections plus recentes, les resultats experimentaux
sont parfois moins convaincants, et si on les prend
comme seuls criteres on risque d- rejeter un produit
potentiellement actif. D'autres facteurs, tels que les
methodes d'administration (incorporation ou non du
medicament 'a la nourriture) et la repetition des traite-
ments doivent egalement etre pris en consideration avant
que l'on procede aux demiers essais destines a fixer la
posologie du medicament.

L'auteur donne en exemple l'evaluation de deux pro-
duits, le chlorhydrate de bunamidine et l'hydroxy-
naphtoate de bunamidine, illustrant tous les essais qui
doivent etre effectues avant qu'un compose puisse etre
recommande pour le traitement des chiens ou les essais
pratiques menes dans le cadre d'une lutte d'ensemble
contre l'hydatidose. On sera parfois amen6 'a poursuivre
les experiences sur plusieurs centaines de chiens avant de
pouvoir determiner avec exactitude l'efficacite d'un pro-
duit et les limites de son utilisation. Si l'on dispose des
installations necessaires pour heberger une centaine
d'animaux atteints d'infections averees, on pourra proce-
der chaque annee a l'evaluation complete d'un compos6.
Etant donne le cout e1ev6 des essais, les methodes de
selection doivent permettre d'eliminer rapidement les
produits inactifs en limitant au minimum le risque de
rejeter un medicament interessant.
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