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Effects of Some Neuropharmacological Agents and
Anthelmintics on the Motility of Mature Proglottids
of Diplogonoporus grandis
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As to the neuropharmacological regulation
of the motility of cestode worms, an
involvement of acetylcholine (ACh) and 5-
hydroxytryptamine (5-HT, serotonin) was sug-
gested only in cyclophyllidean cestodes such
as Taenia taeniaformis, Hymenolepis nana
and Dipylidium caninum (Artemov and Lu-
re, 1941 ; Krotov, 1961 ; Smyth, 1969 ; Chou
et al., 1972 ; Terada et al., 1982 ; Mansour,
1984). In our study on D. caninum, inhibi-
tory cholinergic and excitatory serotonergic
mechanisms were suggested to be in this
cestode which were similar to those reported
in Schistosoma mansoni (Barker et al., 1966 ;
Bueding and Bennett, 1972) and Fasciola
hepatica (Bueding and Bennett, 1972 ; Man-
sour, 1984). In the present study, effects of
some drugs including neuropharmacological
agents and anthelmintics on the motility of
the pseudophyllidean cestode, Diplogonoporus
grandis were examined by the isotonic trans-
ducer method previously described (Terada
et al., 1982).

A living strobila having mature proglot-
tids (about 70 cm in length and 7-9 mm in
width) was spontaneously expelled on May 11,
1981 from a male veterinary surgeon of 31
years old who was working in a slaughter-
house in Shizuoka prefecture. On the next
day, a strobila with a scolex (about 2.9 m in
length and 7mm in the widest width) was
expelled from him by treating orally with
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bithionol (30 mg/kg) and sodium sulfate. A
small part (about 1cm long) of the strobila
spontaneously expelled was used as a prepara-
tion for this iz vitro study.

Inhibitory effects on the motility of D.
grandis were observed by treating the pro-
glottids with eserine (107° M, an inhibitor of
acetylcholinesterase activity) or carbachol
(107%-3%X107* M, an agonist of the cholinergic
receptocs) (Fig. 1A, B). Stimulatory effects
were seen by 5-HT (10™*M, an agonist of
the serotonergic receptors), and the stimula-
tory effect was antagonized by the addition
of eserine (107> M) (Fig. 1C). On the other
hand, y-aminobutyric acid (GABA, 107°-107*
M, an agonist of the gabergic recceptors),
phenylephrine (107%-10"*M, an a-adrenergic
agonist) and isoproterenol (4.7X107%-2.4X
1075 M, a B-adrenergic agonist) had little ef-
fect on the motility of this cestcde. These
results coincided well with those observed in
mature to gravid proglottids of D. caninum
(Terada et al., 1982).

It was reported that there was a remark-
able difference between nemathelminths and
plathelminths regarding the sensitivity to an-
thelmintics (Cox, 1982 ; Terada et al., 1982).
Anti-plathelminth drugs such as bithionol
(3%X107%-3%X107° M) and praziquantel (107"~
107 M) caused stimulatory effects on the mo-
tility of D. grandis, and spastic paralysis was
seen even after washing the preparations with
Tyrode’s solution (Fig. 2 A, B).
effects were observed when niclosamide (3%
1077-3%X 107 M) was given to the proglottids.
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Fig. 1 Effects of some neuropharmacological agents on the motility of mature proglottids of Diplo-
gonoporus grandis. The proglottids-preparation (about 1 cm long) was suspended in Tyrode’s solution
with a tension of 0.5g.
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Fig. 2 Effects of bithionol (A) and praziquantel (B) on the motility of mature proglottids o} D.
grandis. Antagonistic effect of eserine on the stimulatory action of these anthelmintics was also
examined. At times shown by point W, the preparations were washed for about 30 min with

Tyrode’s solution.
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Additionally, the stimulatory effects of these
anti-plathelminth drugs were all antagonized
by the treatment with eserine (107° M) (Fig.
2 A, B). Little effect was, however, caused
by anti-nemathelminth drugs such as aver-
mectin B, (3.6X10°¢M) and pyrantel (107°
M). Thus, similar sensitivity to drugs includ-
ing neuropharmacological agents and anthel-
mintics was observed between mature pro-
glottids of D. grandis and mature to gravid
ones of D. caninum.

Conclusively, it seems reasonable from the
in vitro studies as well that anthelmintics like
bithionol are clinically sellected to both the
cyclophyllidean and pseudophyllidean cestode
infections.
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1%, %o oMEFBMICB VT, acetylcholine B X W
5.-hydroxytryptamine (5-HT, serotonin) O BJH A3 RIE
ENTVWBDATHS. 4|, HEIEHELME, KEHME
o BABEHE# O kT AR T WS H0T,
DRRBEE ORI OV TR N2, B5h
TR UTomL Ths. 1) KEFMLHEO HEhE
#hiX, eserine (1075M) 7tv L carbachol (107%~3X
107*M) THil& iz, 5-HT (10*M) HEEH%2
RL, FOVEMIL eserine (10°M) 2k v#HE#H S hiz.
—7%, 7-aminobutyric acid (1073~107*M), phenyl-
ephrine (107¢~1075M) 72\ L isoproterenol (4.7X
1076~2.4X107°M) 21T & A EEERIT S eh oz,
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