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The Use of Drugs against Larval Stages of Echinococcus
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There are two distinctly different uses to which
chemicals or drugs which kill larval tissues of Echino-
coccus can be applied. Their first use is in surgery.
Scolicides which can be injected into cystsprior to their
surgical removal lessen the risk of secondary infection
of the host as the result of careless or accidental
spillage of hydatid " sand" at the operative site. A
second and potentially more important use for drugs
is in the treatment of human patients with hydatid
disease, particularly inoperable patients, and in the
mass treatment of infected sheep and other animals
as a feature of hydatid disease control programmes.
The requirements for chemical scolicides to be

used as adjuncts to surgery are less exacting than
those for drugs which must be administered to the
host as therapeutic agents either parenterally or per
os. For the former use, the chemical should merely
be able to kill the protoscolices and germinal tissues
of the parasite upon relatively short periods of
contact at relatively low concentrations. Such
chemical scolicides, to be of practical use, should also
be of relatively low toxicity to the host because of the
possibilities of accidental spillage into the serous
cavities. Formol has been widely used on an
empirical basis for this purpose and ethyl alcohol,
iodine preparations, mercuric chloride, phenol and
other chemicals have also been used but to a lesser
extent. In few instances have the actual scolicidal
properties of such cheinicals been determined in the
laboratory.
Among the first attempts to approach this problem

rationally was that of Meymerian and her associates a
who examined the in vitro scolicidal properties of

a Meymerian, E., Luttermoser, G., Frayha, G., Schwabe,
C. W. & Prescott, B. (1963) Ann. Surg., 158, 211-215.

38 compounds including formol and several others in
empirical use in hydatid surgery. The toxicities of
potentially useful scolicides were determined by
their intraperitoneal injection into white mice and
the determination of the LD60 for each substance.
An arbitrary measure of the relative value of scoli-
cides was then calculated by dividing the chemical's
LD50 by the product of its contact time and con-
centration. Under the experimental conditions
observed by Meymerian and colleagues and in
combined terms of maximum effective dilution,
shortest effective time and least toxicity, hydrogen
peroxide, cetrimonium bromide, iodine, octoglycine,
dihydropentiodide, sodium hypochlorite, glycerol
and formol were of potential value in that order. Of
these chemicals, sodium hypochlorite and formol are
both in routine hospital use for this purpose.
The question ofhydatid chemotherapy is a far more

complex one. In addition to exhibiting scolicidal
properties at very low concentrations, drugs for such
use must be maintainable in adequate blood con-
centrations by oral or parenteral routes of adminis-
tration. They must not be quickly metabolized to an
inactive state, must be of a low order of toxicity to
the host and must permeate the hydatid cyst wall at
a sufficient rate to occur in therapeutic concentra-
tions in the hydatid cyst fluid.
A variety of drugs have been proposed for this

purpose on the basis of their uncontrolled use in one
or a few human patients with hydatid disease.
Although none of these empirical reports will with-
stand objective scrutiny, a few drugs such as thymol
have been clinically associated with medical cure a
sufficient number of times to warrant their careful
evaluation.

2209F



EPIDEMIOLOGY OF ECHNOCOCCOSIS 131

Little in vitro screening of potential chemo-
therapeutic drugs has been carried out. Clunies-
Ross b in 1917 undertook one of the earliest of such
studies, using survival time of protoscolices in the
presence of drug as the criterion of activity. This
test was time-consuming and difficult to interpret.
An in vitro manometric technique for drug-screening
was more recently introduced by Schwabe et al.,c in
which the inhibition of respiration of protoscolices
by drugs was used as an index of drug activity. The
advantage of this test was that drug effects were
detectable within 5 minutes of the contact between
the drug and protoscolices being established in the
reaction chamber. In vitro activity was demonstrated
in this manner for gentian violet, tartar emetic,
emetine and acriflavine. Stibophen, diethylcarbama-
zine, tetracycline and oxytetracycline were inactive.
One disadvantage of the manometric method for
routine in vitro drug-screening was the partial
insolubility of a number of potentially useful drugs

under the pH and buffer conditions of the test.
Sakamoto et al.,c using a refinement of the approach
of Clunies-Ross, have observed the in vitro effects of
a number of drugs upon protoscolex viability.
Promising results have been obtained with gentian
violet, niclosamide, bithionol and dichlorophen.

Until recently the only experimental animals avail-
able for in vivo drug-screening were sheep and other
expensive domestic animal hosts of the parasite. The
cost of drug-screening in these animals was prohibi-
tive. Alternative drug-screening models were avail-
able in Taenia crassiceps, Taenia taeniaeformis and
other cystic taeniid infections in rodents,e but
dissimilarities between these parasites and Echino-
coccus lessened their value for that purpose. With
the finding that both E. multilocularis f g, hand
E. granulosus i can be serially passaged in rodents, a
useful experimental model has been created which is
favourable to the in vivo screening of drugs against
both of these parasites.

b Clunies-Ross, I. (1927) Austr. J. exp. Biol. med. Sci.,
4, 283-288.

C Schwabe, C. W.; Hadidian, K. & Koussa, M. (1963)
Amer. J. trop. Med. Hyg., 12, 338-345.

d Sakamoto, T., Yamashita, J., Ohbayashi, M. & Orihara,
M. (1965) Jap. J. vet. Res., 13, 127-136.

e Hinz, E. (1964) Z. Tropenmed. Parasit., 15, 332.
f Lubinsky, G. (1960) Canad. J. Zool., 38, 149-151.
g Lubinsky, G. (1960) Canad. J. Zool., 38, 1115-1125.
h Norman, L. & Kagan, I. G. (1961) J. Parasit., 47, 870-874.
i Schwabe, C. W., Luttermoser, G. W. Koussa, M. &

Ali, S. R. (1964) J. Parasit., 50, 260.

Epidemiology of Echinococcosis
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Echinococcosis or hydatid disease is a cyclo-
zoonotic infection of world-wide importance, caused
by the closely related cestode parasites, Echinococcus
granulosus and E. multilocularis. The adaptability of
these parasites to an unusually wide variety of host
species has made possible the broad geographical
distribution of the infection from north of the Arctic
Circle to as far south as Tierra del Fuego and
Stewart Island of New Zealand. Today hydatid
disease is a medical and, to a lesser extent, an
economic problem on all of the inhabited continents.

Epidemiological studies of hydatid disease usually
have as their object the elucidation of facts about the
disease which are essential to its control in a particu-
lar country or region. A multiplicity of host factors,
environmental factors and agent factors account for

differences in the observable patterns of distribution
of the hydatid parasite and its transmission in
different areas. As is the case with other infections,
knowledge of these factors is necessary in order to
identify vulnerable points for practical attacks on the
infection and to provide the baseline data essential
to an evaluation of the control effort as it proceeds.

Host factors
Prevalence of infection in man. In considering the

local necessity for hydatid disease control, it is
essential to determine, first of all, whether or not a
public health problem exists. Compared with some
other infections, the prevalence of symptomatic
hydatid infection in man is not very high in most
parts of the world. In fact, present evidence would

2209G


