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There have been many reports regard

ing the in vivo efficacy of avermectin Bia

(Av-Bia) as nematocides and pesticides

(Campbell and Blair, 1978; Egerton et al,

1979; Putter et al, 1981). It has also be

come probable that these effects of Av-Bia

are attributable to its action on the j-

aminobutyric acid (GABA) mechanism

in animals including parasitic nematodes

(Fritz et al, 1979; Kass et al, 1980, 1982;

Putter et al, 1981; Sano et al, 1981a).

Putter et al (1981) described that Av-Bia

is essentially nontoxic for organisms lack

ing the GABA system. Since there have

been few reports regarding in vitro effects

of this drug, we examined previously such

effects of Av-Bia on the motility of various

parasitic worms including cestodes, trema-

todes, and nematodes (Sano et al, 1981b).

In the experiments, a few worms such as

Angiostrongylus cantonensis and Meta-

strongylus elongatus were extremely sus

ceptible to this drug and the motility of

these worms were paralyzed at concentra

tions as low as 3.6x 1(H8 M or more. There

fore, we examined the effects of this drug

up to the concentration of 3.6xlO~9M

against other worms, and showed that other

nematodes as well as cestodes and trema-

todes were insensitive to Av-Bia at these

lower concentrations. These results may
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disagree with the above-mentioned assump

tion that Av-Bia affects through the GABA

mechanism in parasitic nematodes. Thus,

further examination with higher concen

trations of Av-Bia and longer period of

treatment was carried out in this study.

Av-Bia was kindly offered from Merck

Sharp 8c Dohme Research Laboratories.

Worms were obtained from animals sacri

ficed at the Hamamatsu Slaughterhouse

and the Shizuoka Prefectural Dog Center,

or from animals experimentally infected

in our laboratory. The isotonic transducer

and visual observation methods previously

described were used (Sano et al, 1981c).

Against all nematode preparations ex

amined, Av-Bia caused paralytic effects.

Compared to metastrongylid nematodes

such as A. cantonensis, however, the drug

was remarkably less effective on other

nematodes. The anterior preparation of

Toxocara canis and the whole worm prep

aration of Ancyclostoma caninurn were

slightly affected with Av-Bia at the con

centration of 3.6xlO"7M, though paralysis

was caused after long exposure period of

6 hr or more (Fig. 1A). Av-Bia at the con

centration of 3.6xl()-6M caused paralysis

against anterior preparations of T. canis

and Dirofilaria immitis, the muscle strip

of Ascaris suum, and the whole worm prep

aration of A. caninutn. The paralytic effect

of Av-Bia in these preparations was char-
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Av-Bia 3.6xlO"6M

Fig. 1 Effects of avermectin Bia (Av-Bia) on the motility of the whole worm preparation of female

Ancylostoma caninum. Worm preparation was suspended in Tyrode's solution with a tension of 0.6 g.

acterized by a decrease of rate, amplitude

and tone (Fig. IB, 2A). On the other hand,

the whole worm preparation of Trichuris

vulpis was less sensitive to this drug, and

only slight inhibition in rate of the motili

ty was caused by the concentration of

3.6xlO~6 M. It was reported by Kass et al.

(1980, 1982) that the whole worm prepara

tion of A. suum was immobilized when

1.5 jug or more of Av-Bia was injected into

the perienteric fluid and that the drug at

the concentration of 5 jug/ml (6.1xlO"6M)

blocks neural transmissions in the muscle

strips of this worm. Since intact worm or

anterior piece preparations of A. suum

showed less susceptibility to almost neuro-

pharmacological agents, this worm has

been used as muscle strips with a longi

tudinal cut along the lateral line or evis

cerated preparations (Baldwin and Moyle,

1949; Terada et al., 1982). In our experi

ment, Av-Bia (3.6xl0-(3M) had little effect

against the anterior preparation of Ascaris,

but paralyzed the muscle strip with a lon

gitudinal cut along the lateral line (Fig.

2A, B). Differences in susceptibility to Av-

Bia among nematodes may also be related

to such factors as permeability across

membranes and susceptibility of receptor

sites.

On the other hand, Av-Bia at the con

centrations of 3.6xlO-(5 M or less had little

effect after long exposure up to 24 hr

against cestodes such as Diplogonoporus

grandis, Taenia pisiformis, Dipylidium

caninum and plerocercoids of Diphyllo-

bothrium erinacei, trematodes such as

Schistosoma japonicum, Fasciola hepatica,

Paragonimus xvestermani and Metagoni-

mus yokogaivai, and isolated host tissue
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15 min

Av-Bia 3.6x10"^

30 m1n

Av-Bia 3.6x10"^

Fig. 2 Effects of avermectin Bia (Av-Bia) on the motility of the muscle strip (A) and the anterior

preparation (B) of female Ascaris suum. The anterior 2 cm portion was suspended in Tyrode's

solution with a tension of 1.0 g. After removing 1.5 cm portion of the anterior end of the worm,

2 cm portion with a longitudinal cut along the lateral line was used with a tension of 0. 8 g.

preparations such as the frog rectus (guani-

dine-induced twitch response) and the

mouse ileum. Higher concentrations of

this drug should be examined against such

preparations as cestodes, trematodes and

isolated host tissues, if possible.

Besides the studies on the mode of action

of Av-Bia (Fritz et al, 1979; Kass et al,

1980, 1982; Sano et al, 1981a), these re

sults from studies regarding in vitro spec

trum of this drug may support the assump

tion that Av-Bia acts through the GABA

mechanism in parasitic nematodes as well

as other animals. However, there may be

other mechanisms for the anthelmintic

actions of Av-Bia, especially in higher

doses, because we recently found that iver-

mectin, a closely related agent to Av-Bia,

inhibits the production of microfilariae of

D. immitis through inhibiting the embryo

nic development in the reproductive sys

tem of female worms (Anantaphruti et ah,

1982).
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