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Brief Communication

The Effects of Praziquantel on the Monogenean Gill

Parasite Pseudodactylogyrus Bini

The anthelminthic Praziquantel is found to
be effective against trematodes and cestodes
(for a comprehensive review of various
aspects of this drug, see Andrews et al.
1983). Praziquantel has been reported to af-
fect fish cestodes (Pool et al. 1984, Moser et
al. 1986, Ward et al. 1986), fish digeneans
(Bylund & Sumari 1981) and fish monoge-
neans (Schmahl & Mehlhorn 1985). Therefo-
re Praziquantel could be a potential drug
against Pseudodactylogyrus spp. parasiti-
zing the gills of eels. Infections with these
monogeneans cause problems in eel farms
(Ogawa & Egusa 1976, Egusa 1979, Chan &
Wu 1984, Mellergaard & Dalsgaard 1986).
Kohler & Bachmann (1978) tested the effect
of Praziquantel on the activity of succinate
dehydrogenase and NADH-diaphorase
(NADH-oxidase) from Ascaris suum and re-
ported that the latter enzyme was inhibited
by Praziquantel.

The present study elucidates the influence of
Praziquantel on the motility of P.bini. In
addition by using histochemical methods the
effect of this drug on succinate dehydroge-
nase and NADH-diaphorase in P.bini is de-
termined.

Specimens of P.bini were removed from the
gills of culture eels (Anguilla anguilla) and
exposed in vitro to Praziquantel (No. of pa-
rasites, drug concentrations and exposure ti-
mes are shown in Table 1).

The motility of the parasites was recorded
with 60 min intervals (Table 1). After 8 h the
parasites were rinsed in distilled water, fro-
zen (30 min at -18°C) thawed and incubated
as whole specimens (30 min at 36°C) to loca-

lize enzyme activity; Succinate dehydroge-
nase (SDH): a medium of sodium succinate
(45 mg/ml) and nitroblue tetrazolium (NBT,
Aldrich, 2 mg/ml) in 0.06 mol/l phosphate
buffer was used. NADH-diaphorase (ND):
NADH (Boehringer-Mannheim) (2 mg/ml)
and NBT (2 mg/ml) were used in 0.06 mol/1
phosphate buffer. For both processes con-
trols were performed by omitting substrate
and by pretreating parasites in 2.3% perio-
dic acid for 10 min (to eliminate enzyme acti-
vity). After incubation parasites were moun-
ted in glycerine jelly. To determine the tole-
rability of eels to the drug, eels (15-20 cm bo-
dy length) were exposed for up to 15 h to
various concentrations of Praziquantel (Ta-
ble 2).

It is shown (Table 1) that concentrations of
1200 and 600 pg/ml of Praziquantel imme-
diately killed all specimens of P.bini. After 8
h in 120 pg/ml all parasites were dead. Ho-
wever eels were paralysed within 60 s in Pra-
ziquantel concentrations of 1200 and 600
pg/ml and within 18 min in 120 pg/ml (Ta-
ble 2).

In concentrations of 10 to 30 ug/ml about 80
to 90% of the monogeneans had lost motili-
ty totally after 8 h (Table 1). Eels survived
these drug concentrations well for 15 h (Ta-
ble 2). A concentration of 1 pg/ml seems to
affect the parasites less. However more than
60% lost motility after 8 h.

Praziquantel did not inhibit the activity of
SDH and ND in any of the drug concentra-
tions used (Table 1). The activity of SDH
and ND, detected histochemically, showed
the same distribution as activity was found
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Table 2. Reaction of eecls (Anguilla anguilla) exposed to various concentrations of Praziquantel. (Water temperature in

aquaria 20°C).
Praziquantel conc. (ug/ml)
1 10 20 30 120 600 1200
No.ofeels 2 2 2 2 2 2 2
Reaction no visible increased increased increased eels paralysed eels paralysed eels paralysed
reaction breathing breathing breathing paralysed within within 60 within 60
rate for rate for rate for 18 min. in- sec. sec.
1h 1h 1h creased
no visible reaction after 15 hrs. breathing
rate

in all cells of the parasite. However, the pha-
rynx and the cerebral ganglia stained parti-
cularly well. In all experimental groups some
parasites were exposed to the drug while they
were attached to pieces of gill filaments. No-
ne of these parasites were detached during
exposure.

In vitro drug exposure of ectoparasitic mo-
nogeneans from fish is approximately simi-
lar to the exposure the parasites are expe-
riencing on the host during a bath treatment
with the drug. Thus this method seems to be
suitable to determine the effect of drugs used
in bath treatments. As a concentration of 10
pg/ml proved to be approximately as effecti-
ve as a concentration of 30 pug/ml and the
eels were not visibly affected by this concen-
tration, a bath treatment in 10 pg/ml of Pra-
ziquantel seems suitable for treatment of
pseudodactylogyrosis in eels.

Schlifka (1986) (cited by Mehler 1987) repor-
ted that bath treatment of eels with Prazi-
quantel concentrations of 10 pg/ml for 36-
48 h killed all gill parasites from eels. Thus
bath treatment of pseudodactylogyrosis
with this concentration of Praziquantel for
up to 2 days seems to reduce the number of
or eradicate the parasites. In addition the to-
xicity of Praziquantel to mammals was
found to be very low (Andrews et al. 1983),

which will reduce the risk for the fish far-
mer.

Praziquantel has been reported to elicit a te-
tanic contraction of the musculature and a
vacuolization of the tegument of cestodes
and trematodes (Andrews et al. 1983). Also
Schmahl & Mehlhorn (1985) found a vacuo-
lization of the tegument of fish monoge-
neans after Praziquantel treatment.

Kohler & Bachmann (1978) reported that
this drug inhibited the NADH-oxidase (ND)
in muscle tissue from Ascaris suum. Howe-
ver as demonstrated in the present study
even in similar and higher concentrations
Praziquantel was not able to inhibit the acti-
vity of this enzyme (or SD) in P.bini. Thus
the therapeutic effect against P.bini of the
drug seems to be caused by other action me-
chanisms.
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