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Regarding the mechanism of anticestodal

action of niclosamide, there have been a few

studies which revealed inhibitory effects of

the anthelmintic on energy metabolism such

as glucose- and oxygen-uptake and oxidative

phosphorylation (Strufe and Gonnert, 1960;

1967). Recently, in our study on the paraly

zing action of hexylresorcinol, a phenolic an

thelmintic like niclosamide, it was suggested

that the drug inhibited the release of acetyl-

choline (ACh) from the cholinergic nerve

endings of Angiostrongylus cantonensis

(Terada et al., 1985a). In previous studies,

we have selected Dipylidium caninum as a

model worm for detecting and determining

anticestodal effects of drugs, and effects of

various neuropharmacological agents on the

motility of this worm were studied (Terada

et al., 1982). Thus, whether a neuropharma

cological mechanism is involved in the anti

cestodal action of niclosamide or not was

examined on this cestode in the present study.

Worms were obtained from dogs sacrificed

at the Shizuoka Prefectural Dog Center.

Using a mature or gravid proglottid as the

experimental preparation, the isotonic trans

ducer method was carried out as described

previously (Terada et al., 1982).

Niclosamide at the concentrations of 3 X

10"7 M and higher caused stimulatory effects
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on the motility of D. caninum (Figs. 1, 2).

An increase of tone was remarkable at 6X

10~7 M, and spastic paralysis was seen at

3X1O"6M. Though the stimulatory effects

of the drug in lower concentrations were

reversed by washing with Tyrode's solution,

the contraction elicited by a 60 min-exposure

to 3 X10"6 M was not reversed and the tone

remained increasing even at 12 hr after wash

ing (Fig. 1A). Similar stimulatory and sus

tained mode of action of niclosamide (3 X

10~6 M) was seen in other cestodes as

Diplogonoporusgrandis(Temda et al., 1985b).

From our results on the effects of various

neuropharmacological agents on the motility

of D. caninum (Terada et al., 1982), inhibi

tory cholinergic and excitatory serotonergic

mechanisms were suggested to be in this

cestode which were similar to those reported

in trematodes like Schistosoma mansoni

(Bueding and Bennett, 1972) and Fasciola

hepatica (Bueding and Bennett, 1972 ; Man-

soure, 1984). That is, the motility of D.

caninum was inhibited by various cholinergic

agents including eserine (10~5 M, an inhibitor

of acetylcholinesterase activity), N-methyl-

cytisine (N-MC, 1.2X1O~3M, a stimulator of

the release of ACh from the cholinergic

nerve endings) and carbachol (10~4 —3X10"4

M, a stimulator of the nicotinic cholinergic

receptors) (Terada et al., 1982, 1985a). In

the present study, however, eserine (10~5 M)

didn't cause paralysis when this drug was,
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Fig. 1 Effects of nicolsamide on the motility of DipyHelium caninum. Proglottid

preparations of D. caninum were used with a tension of 0.40 to 0.45g. In

B), the effect of eserine on the stimulatory action of niclosamide was also

examined.

given after the treatment with niclosamide

(3XlO-7-3xlCr6M) (Fig. IB). Whereas

niclosamide (3X1O"7-3X1O"6 M) showed only

a slight effect when it was added to the

preparation pretreated with carbachol (10~4 M)

(Fig. 2A) and the paralyzing action of N-MC

was seen when the drug (1.2 X 10~3 M) was

given to the preparation contracted by niclos

amide (3X1O"6M) (Fig. 2B). These results

may be more reasonably understood when

we assume that niclosamide inhibits the re

lease of ACh from the cholinergic nerve

endings of this worm. In other words, under

conditions in which the release of ACh was

blocked by niclosamide, eserine couldn't cause

paralysis by accumulating endogenous ACh,

but carbachol could paralyze the worm by

simulating directly the cholinergic receptors

and N-MC also could antagonize the action

of niclosamide through stimulation of the

release of ACh. In relation to this assump

tion, there were some reports describing the

effects of phenolic agents including phenol,

^-nitrophenol, picric acid and hexylresorcinol

on the release of ACh from the cholinergic

nerve terminals of various animals (Otsuka

and Nonomura, 1963; Takagi and Taka-

yanagi, 1965; Terada et aL, 1985a).

As described above, if the cholinergic

mechanism in D. caninum is inhibited by

niclosamide, contraction should be caused by a

resultant stimulation of the serotonergic

mechanism. As to this mechanism, it was

reported that the stimulatory action of 5-

hydroxytryptamine (5-HT, serotonin, 10~4 M)

was antagonized by tryptophol (10~4 M, a tryp-

tophan metabolite of African trypanosomes,

Stibbs and Seed, 1973) (Terada et al., 1982).

Tryptophol (10~4 M) also paralyzed the pre

paration contracted by niclosamide (3 X 10~6

M) (Fig. 2C). Thus, this strong paralysis

is probably elicited through inhibition of both

cholinergic and serotonergic mechanisms with

these two agents.

Conclusively, it is suggested from these

results that niclosamide has a neuropharmaco-

logical action besides one on energy metab

olism and that the anthelmintic may con

tract D. caninum by inhibiting the choliner

gic mechanism, though a possibility of a
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Fig. 2 Effects of carbachol (A), N-methylcytisine (N-MC,

B) and tryptophol (C) on the stimulatory action of

niclosamide in D. caninum.

direct stimulation on the serotonergic mech

anism by this drug can't be excluded.
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