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Introduction

Several investigators are involved in studies on the chemotherapy of echinococcosis
(Echinococcus granulosus and E. multilocularis). The problem remains unresolved. The
present paper extends a previous study (Sakamoto and Gemmell; 1975) and reports on the
in vitro activity of some antibiotic, antineoplastic, cytostatic and other agents against
the protoscoleces of E. granulosus.

Materials and Methods

Methods in this in vitro screening test have previously been reported (Sakamoto and
Gemmell; 1975). The 65 test compounds consisted of 20 antibiotics including 6 with anti-
neoplastic activity, 8 cytostatic and 27 miscellaneous compounds as recorded in Table 1.
The compounds were dissolved or suspended in propylene glycol at concentrations of 0.2,
2 and 20 mg per ml. The solution or suspension was added tc the medium at the rate of
0.005 ml per ml to give 1, 10 and 1007/ml concentration for each test compound. Each test
was carried out in triplicate. The observations on the morphological characteristics of the
protoscoleces were continued for up to 10 days.

Results

The duration of survival of the treated protoscoleces has been transformed into a survi-
val percentage with respect to its control. The regression curves (time-mortality curves)
were computed from the survival percentage over time. Where possible the time of exposure
to achieve the 50 and 90 per cent mortality rates (LLT;, and 4, for protoscoleces) was esti-
mated from the quadratic equations of the regression curves. In cases where extremely
high or low survival percentages occurred and these estimates could not be used, the lethal
*1 This research was suppbff-ed bsr a World Health Traveﬁiné Séholéiéhip for TS and was carried out

at the Hydatid Research Unit, Ministry of Agriculture and Fisheries, University of Otago Medical

School, Dunedin, New Zealand.
*2 Hydatid Research Unit, Ministry of Agriculture and Fisheries of New Zealand
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exposure times were estimated from data obtained on the 10th day of incubation and are
given in Table 1 by positive and negative symbols. Of the antibiotics, only nigericin (du-
amycin; polytherin A; Antibiotic X-464) showed strong scolicidal activity. The drug in
concentration of 17 per ml in the medium with 0.5% propylene glycol killed all of proto-
scoleces within 48 hours. The scolicidal activity of the antineoplastic antibiotics and
cytostatic compounds tested was generally low.

Of the miscellaneous compounds tested, only copper-8-quinolinolate showed strong
activity and at 17 per ml the protoscoleces died within 48 hours. The order of other
compounds showing activity was tetrachloroisophthalonitril, 2,6-dichloro-3,5-dicyano-4-
phenyl pyridine, 2,3-dicyano-1,4-dithio-anthraquinone, bis(dimethyl-dithio-carbamyl)-
ethylene diamine, n-trichloromethyl-thio-4-cyclohexene-1,2-dicarboximide, dizinc bis-
(dimethyldithiocarbamate)ethylene  bis(dithiocarbamate), n-butylmercurithiosalicylic
acid n-butyl ester and n-ethyl chloroacetanilide.

The effects of propylene glycol and sodium carboxymethyl cellulose as additives in
media were tested with nigericin and copper-8-quinolinolate. The scolicidal effect of these
drugs suspended in the medium containing carboxymethyl cellulose was less than that
when they were suspended in propylene glycol.

Discussion

With regard to the anthelmintic action of antibiotics, hygromycin? and destomy-
cin®1¥ have been reported to be active against nematodes and tubercidin*® has activity
against Schistosoma japonicum and S. mansoni. Kelley et al.” reported the effect of hygro-
mycin B for removing Thysanosoma actinioides from feedlot lambs. Demidov and Arta-
monova® tested 5 antibiotics in mice infected with Hymenolepis nana. They reported that
monomycin reduced worm burdens by 88.6%, and 97.8%, with one and two treatments respec-
tively. Salem and Al-Allaf!? and Kanazawa® reported that paromomycin eliminated
Taenia saginata and Diphyllobothrium latum, respectively. Except nigericin, the anti-
biotics tested in the present study showed low scolicidal activity. The LDy, of nigericin
given intraperitoneally for mice was 10 mg per kg of body weight.

Hinz® and Pelster!? observed that a cytostatic agent, cyclophosphamide showed activ-
ity against strobilocerci of Hydatigera taeniaeformis in mice. Lubinsky?® also reported that
cyclophosphamide and lucanthone inhibited the growth of secondary E. multilocularis
in mice. Lubinsky et al.!” observed inhibitory effects of the antineoplastic antibiotics,
demecline and dactinomycin. In the present experiment, no obvious scolicidal effects by
antineoplastic antibiotics and cytostatic compounds were observed. Nine of the 38 miscel-
laneous compounds tested revealed comparatively high scolicidal activity. Of these, cop-
per-8-quinolinolate showed the strongest effect. The LD, of this compound given orally to
mice was determined to be 1000 mg per kg of body weight. When, however, the drug was
given subcutaneously or intraperitoneally to mice, it was lethal at low dose rates.

Summary
The protoscoleces of E. granulosus were incubated for ten days in media to which a

range of antibiotics, antineoplastic antibiotics, cytostatic and miscellaneous compounds
were added at rates of 1, 10 and 100y per ml with propylene glycol. The survival rates of the
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treated and untreated protoscoleces were compared. Of the antibiotics tested, only nigeri-
cin showed strong activity. Of the antineoplastic antibiotics and cytostatic compounds
tested, none showed strong activity. Of the miscellaneous compounds tested, copper-8-
quinolinolate showed the greatest activity. The scolicidal effects of nigericin and copper-
8-quinolinolate suspended in the medium with sodium carboxymethyl cellulose were less
than when suspended in the medium with propylene glycol.
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