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Abstract

Treatment of skin and gill monogenea in O. niloticus with the effective drug, praziquantel which used in eradication
of most helminthes in human, animals and fish. It used also in treatment of schistsomes in human being. The levels of
praziquantel were determind in skin and gills (for treatment skin and gill monogenea) and musculature of O. niloticus (for
determination of withholding time) with a bath treatment at 100 ppm of praziquantel for 15 minutes after 5, 10, 24, 48, 72,
96, 120 and 144 hours sampling time using HPLC. Praziquantel was highest at the 48 hours in skin and at 24 hours in gills
and 10 hours in musculature (after sampling time), and it was depleted after 120 hours, 72 hours and 72 hours in skin, gills
and musculature respectively in O. niloticus. [Life Science Journal. 2008; 5(3): 77 — 82] (ISSN: 1097 — 8135).
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1 Introduction sites on host fish.
Gyrodactylus are generally found on the body and fins

Monogenean parasites have been recognized as a seri- of fish. Adult parasites carry a fully developed embryo
ous pathogen of fish in aquaculture (Ogawa, 2002; Whit- identical to the adult, which in turn carry young of next
tington et al, 2001; Ernst et al, 2002; Grau et al, 2003; generation. Therefore, each individual parasite may rep-
Montero et al, 2003; 2004). Monogeneans are able to resent several generations (Woo, 2002; Eissa, 2002).
multiply rapidly in high density aquaculture environ- One chemical treatment may be adequate to control an
ments because they have a direct single host life cycle infestation while members of genus dactylogyrus prefer
as they require no intermediate host (Rohde, 1993) and to attach to gills of host fish and unlike gyrodactylus are
they produce freely deposited eggs that often become en- egg layers. Eggs produced by the adults fall to the bottom
tangled to high re-infection rates amongst fish (Ernst ez al, of aquarium where they accumulate in organic debris in
2002; Ogawa, 2002). the gravel (Umeda et al, 2006 ). The eggs can be resilient

Farmed fish frequently develop heavy infestation with to chemical treatment, which make the use of multiple
monogenean parasites, resulting in epithelial hyperplasia chemical treatments appropriate to control this group of
of gill lamellae. Severely affected fish may die, as a result organisms.
of gill pathology and interference with the exchange of There are few studies on the control of fish parasites
respiratory gasses and ions (Whittington et a/, 2002; Ste- and even fewer effective or accepted methods for the di-
phens et al, 2003). rect or indirect control of these parasites .

There are two common of freshwater flukes, gyrodac- Several treatment regimes have been used however,
tylus and dactylogyrus which differ markedly in their re- control of the parasite has been difficult because many
productive methods as well as their preferred attachment treatments are either of high risk to fish or not effective

in controlling the parasite (Szekely and Molnar, 1990;
Toney, 1990).
"Corresponding author. Email: Husosman2006@yahoo.com Thus praziquentel has been the treatment of choice to
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control various external and internal helminthes infec-
tions in fish and human being. It is an anthelminic used
in most schistosome treatment for human being in Egypt
under commercial name (Biltricid), many cestodes and
trematodes infestations (Schmal and Melhorn, 1985; Bu-
chmann et al/, 1990; Buchmann, 1999). Praziquantel af-
fects the permeability of the cell membrane of the prasites
resulting in increased contraction of prasites, the drug fur-
ther causes vacuolization and disinteration of monogenea
teguments (Schmahl and Taraschwski, 1987). It was used
at 100 mg/L as a bath for 3 — 15 minutes to control both
gills and body flukes and has a wide margin of safety for
fish. Prazequentel is toxic to flukes on contact, paralyzing
the parasites within 15 minutes. It must be dosed high and
long enough for effective treatment. So, it is important
to medicate long enough to intercept the emerging larvae
(Schmal and Melhorn, 1985).

Monitoring tissue gills and skin drug concentration at
the site of parasite activity (predilection site) post treat-
ment can provide a useful mechanism for determining
how and when treatment efficiency may be optimized.
Furthermore it may be possible to adjust the dose in an
effort to improve the efficacy of treatment.also determina-
tion the withholding period of praziquantel in Oreochro-
mis niloticus (O. niloticus) musculature for safely con-
sume the fish without prziquantel muscle residues (Kim
et al, 2003; Tubbs and Tingle, 2006).

Therefore the present study aimed to investigate the ef-
fect of bath treatment for controlling gills and skin mono-
genea in O. niloticus and determine the highest level of
praziquentel in gills and skin and determination of deple-
tion period of praziquantel in musculture of O. niloticus
to avoid the drug resistance, using reversed phase of high
performance liquid chromatography (HPLC) and diaz-

epam was used as internal standard.

2 Materials and Methods

2.1 Fish

Forty, clinically healthy O. niloticus weighing 80 —
100 g were obtained from private fish farm. The fish
were acclimatized for 14 days before experiment. The
fish were starved during both the acclimatization and the
experimental period to avoid differences in drug kinetics
owing to differences in nutritional status.

Bath treatment for fish at acocentration 100 ppm for
15 minutes.

2.2 Chemical reagents
Praziquentel that is 2-cyclohexylcarbonyl-4-
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0x0-1,2,3,6,7,11 b-hexahydro-4H-pyrazino [2,1-a]
isoquinline and the internal standard, diazepam
that is 7-chloro-1-methyl-5-phenyl-3H-1,4-ben-
zodiazepine-2[1H]-one were donated by Alexandria
company and Nile company for pharmaceuticals and
chemical industries, Cairo, Egypt.

Acetonitrile for mobile phase and distilled water were
of chromatographic grade.

Standard solutions of praziquentel were made by dilu-
tion of stock solution (10 pg of praziquentel/ml of mo-
bile phase) the internal standard solution was prepared by
dissolving 10 pg of diazepam into 1 ml of mobile phase.

2.3 Chromatographic conditions

The instruments used were a Hewlett-packed (HP
1100 Series, USA) HPLC equipped with QUAT pump
(HP 1100 Series G132A), an injection valve fitted with
5 ml sampling loop, a variable wavelength UV detector
and a data module. Analysis was performed on an ODS2,
C18 column (125 mm x 4 mm, Hewlett-Packard) with
acetonitrile-water (45 : 55, V/V) as the mobile phase.
The column was kept at room temperature (20 — 24 °C)
at the flow rate was kept constant at 1.0 ml/minutes. The
detector wavelength was set 217 nm. Between each 200
ul injection, the column was washed for 30 minutes with
100% acetonitrile. The detection limit of the assay was
0.05 pg/g in both skin and gills.

2.4 Samples preparation

Two grams portion of gills, skin or muscle were
weighed into a 15 ml corning tube, and 8.6 ml of 100%
acetonitrile was added.

The sample was ground using a homogenizer (ART-
Moderne Labortechnik, Miilleim, Germany), and then 0.4
ml of internal standard solution was added.

After allowing standing for 10 minutes at 4 °C, the
sample was centrifuged at 10000 x g for 10 minutes and
the supernatant was collected. The collected supernatant
was evaporated to dryness with a speed vacuum (Heto-
Holten, Copenhagen, Denmark). The dry residue was
dissolved in 1 ml of mobile phase and a portion of 175 ul
was injected into the HPLC.

2.5 Calibration curve

Skin and gills homogenate were spiked with standard
solution of praziquentel and internal standard to yield
concentrations of 0.5, 1.0, 2.5, 5.0 and 10.0 ug/ml of
praziquentel and 4.0 pg/ml of diazepam. The sample was
conducted as the above procedure, and each level was
assayed in triplicate.
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2.6 Bath treatment

Aquarium fish were bathed in an contaning aconcen-
tration of 100 ppm/15 minutes praziquantel during the
treatment the flow through system was stopped and water
aerated vigrously to maintain a high oxygen concentra-
tion and to prevent the drug to from a sediment, after 15
minutes. Fish was transfered to free chlorine freshwater
with contineous aeration at 5, 10, 24, 48, 72, 96, 120 and
144 hours post treatment fish were taken randomly from
the aquarium gills, skin and muscle. Samples from each
fish were collected as described before.

3 Results and Discussion

Chromatograms of gills homogenate for calibration
were shown in Figure 1. Linear relationship was found
when the ratio of the peak hight of prazquiantel in the
gills to that of the internal standard was plotted against
the cocentration of praziquantel in the range of 0.5 — 4.0
pg/ml. The retention time for praziquantel and internal
standard (diazepam) were 3.1 minutes and 4 minutes for
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skin and 2.6 and 4 minutes for gills and 3.4 and 4 min-
utes for musculature homogenate, respectively (Figures 2,
3 and 4).

The concentration of praziquantel found in skin, gills
and musculature of O. niloticus after praziquantel bath
treatment (100 ppm/15 minutes) are shown in Table 1.
Praziquantel concentration in the skin was significantly
higher than gills. Musculature praziquantel was found in
skin, gill and musculature until 120 hours, 72 hours and
72 hours respectively. In skin praziquantel was highest
at the 48 hours sampling time and declined gradually
thereafter. The concentration of praziquantel in gills was
highest at 24 hours samplimg time and declined sharply.
Praziquantel concentration was highest at 10 hours in
musclature of O. niloticus and declined with time. The
praziquantel in musculature was significantly lower than
those of gills and skin. The absorption of praziquantel
through bath treatment was determind in O. niloticus by
HPLC for the first time in the species of fish for determi-
nation the withdrawal time in muscles also for treatment
of Gyrodactylus (skin monogenea) and Cichylidogyrus
(gill monogenea) by the relatively long time taken bath
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Figure 2. Chromatograms of PQ determination in skin of O. niloticus compared with diazepam as an internal standard (IS).
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to achieve maximum tissue concentration in skin and
gills. For treatment of monogenea in O. niloticus using
bath 100 mg/L for 15 minutes of praziquantel as bath
treatment, the study appears that the accumulation of the
drug in a very limited mannar and sharply declined in
skin, gill and muscle of O. niloticus. This is probably due
to rapid clearance by either hepatic metabolism and renal

excretion (Kim et al, 2001; 2003) (Table 1).

This study demonstrates the advantges of pharma-
cokinetic approach, which can with it adjust the dose
regimens in treatment monogeniasis in O. niloticus. Im-
portant imformations were revealed about drug accumu-
lation and question then be asked whether the accumula-
tion may in fact become of a negative or a postive effect
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Figure 3. Chromatograms of PQ determination in gills of O. niloticus compared with diazepam as an IS.
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Figure 4. Chromatograms of PQ determination in musculature of O. niloticus compared with diazepam as an IS.

Table 1. O. niloticus skin, gills and musculature after bath treatment with praziquantel (100 ppm/15 minutes)

Sampling time

after treatment (hours) Skin (mg/g) Gills (mg/g) Musculature (mg/g)

5 1.75+0.15 3.38 £1.50 0.20+0.04

10 2.25+0.92 3.93+1.23 1.10+0.50

24 4.03 +£0.45 4.56 +£0.78 0.92+£0.22

48 527+3.22 2.00£0.92 0.21 +0.06

72 333+£1.12 0.94+0.24 0.04 +0.07

96 1.90 £0.42 Nd Nd

120 0.87 +0.28 Nd Nd

144 Nd Nd Nd

Nd: not detected.
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under existing bath treatment of O. niloticus monoge-
niasis which will expose the fish to high concentration
of praziquantel through treatment, also bathing interval
is benefit by forming restricted manner for treatment
the delivered larvae of Gyrodactylus and the hatched of
Cichildogyrus. Potential benefits of this approach include
minimizing wast time and cost associated with the drug
adminstration as well as minimizing the potential de-
velopment of antihelmintic resistance which caused by
extended exposure of parasites to subcurative doses (Kim
et al, 1998; Kim and Cho, 2000; Tubbs and Tingle, 2006)
similar studies were made. For other species of fish rep-
resented as rockfish, kingfish, salmon and rainbow trout
but the present study carried out on the Egyption cultured
O. niloticus, they were studied the effect of praziquatel
accumulation in plasma, skin musculature and other tis-
sues (Rogstad et al, 1987; Hormazabal and Yndestad,
1995) and demonstrated the minimal accumulation of
adminatrated (oral and bath) praziquantel in their fish
species (Kim et al, 2001; 2003; Tubbs and Tingle, 2006).
The lack of accumulation may be beneficial by reduc-
ing the with holding periods of treated fish by praziquan-
tel because the use of praziquantal in food fish may lead
to residues in fish tissues, and public health authorities
require safe drug withdrawal periods (Kim et a/, 2001) .
The present study determine the withdrawal period
of praziquantel in musculature of O. niloticus and indi-
cated that the maximum concentration of praziquantal in
musculature recorded after 10 hours post treatment then
sharply decreased and eliminated after 96 hours, thus O.
niloticus can safely used for human being after 96 hours
of bath with praziquantal in concentration 100 ppm for
15 minutes, while the maximum level of praziquantal in
musculature of rockfish was after 3 hours then decreased
sharply and eliminated from musculature after 48 hours
because the bath in the present study was 100 ppm/15
minutes while the bath of the rockfish was 100 ppm/4
minutes. Thus the difference of elimination and high-
est concentration time may be due to the difference of
bath time and species difference. Considering the sharp
decrease of praziquantal concentration in skin, gills and
muscle after 120 hours, 72 hours and 72 hours respec-
tively after bath treatment (100 ppm/15 minutes) the ben-
efits in retreatment at an interval of 120 hours to be more
effective for eradication of delivered larvae of gyrodac-
tylus and hatched larvae of cichylidogyrus which inhabit
skin and gills. The appearance of higher praziquantel
skin concentration may be due to the extremely lipophilic
nature of praziquantel which may cause the drug to parti-
tion more into the fatty tissues underlying the hypoder-
mis (Tubbs and Tingle, 2006). It is known that the gills
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is the main route of absorption for adminsration in water
(Treves-Brown, 2000) however direct absorption through
the skin cannot be excluded. Bathing O. niloticus with
100 ppm/15 minutes in the present study resemble that of
the scheme of treatment of gyrodactylus and cichylido-
gyrus in the field condition (Schmahl and Taraschwski,
1987; Ngim Eldin and Saleh, 1995; Stephens et al, 2003;
Osman, 2005; Bobadilla et al/, 2006) regarding the pra-
ziquantel residue concentration in musculature of O. ni-
loticus was about 8 times lower than that in the skin and
16 times than those of the gills. These results suggests
that absorption of praziquantel in O. niloticus following
bath treatment is largely throguth gills, but small amount
of the drug can be absorped througth scaly skin of O. ni-
loticus. Although the cocentration of praziquantel in gills
was lower than that of the skin it affect not only with
direct contact with monogenea in skin and gills but also
by feeding the parasites on blood tissues of gills which
contian the drug, resulted in high treatment efficacy.

From the pervious results we can conclude that using
of information about the accumulation and witholding
period of praziquantel in O. niloticus for treament skin
and gill fluks and rebathing after 120 hours for complete
eradication of deliverd and hatched larvae also the study
highlights on the depletion period of praziquantel in
O. niloticus musculature guiding for safety using after
96 hours, advising for making simillar studies on other
Egyptian fish species.

Acknowledgment

We are grateful to El Waffa fish farm for providing us
with fish used in this study. We are also thankful to Dr.
Mohamed Nassr National Reseach Center Dokki, Giza,
Egypt for measuring our samples with HPLC.

References

1. Buchmann K, Szekely C, Bjerregaard J. Trials with bunaminidine,
praziquantel and levamisole. Bull Eur Assoc Fish Pathol 1990; 10: 18
-20.

2. Schmahl G, Taraschewski H. Treatment of fish parasites 2: effects of
praziquantel, miclosamide, levamisole hydrochloride and metrifonate
on Monogenea (Gyrodactylus aculeati, Diplozoon paradoxum).
Parasitol Res 1987; 73: 341 — 51 .

3. Szekely C, Molnar K. Praziquantel (Droncit) is effective against
diplostomosis of grasscarp Ctenopharyngodon idella and Silver carp
Hypophthalmichthys molitrix. Dis Aquat Org1991; 11: 147 - 50 .

4. Treves-Brwn KM. Applied Fish Pharmacology. Aquaculture Series,
Vol. 3. Kluwer Academic Publishers, Dordrecht. 2000; 309.

5. Thoney DA. The effects of trichlorphon, praziquantel and Copper
sulphate on various stages of the monogenean Benedeniella
posterocolpa, a skin parasite of Cownose ray, Rhinoptera bonasus



Life Science Journal, Vol 5, No 3, 2008

http//lsj.zzu.edu.cn

10.

11.

12.

13.

14.

15.

16.

(Mitchill). J Fish Dis B 1990; 385 -9 .

Kim KH, Park SI, Jee BY. Efficacy of oral adminstration of
praziquantel and mebendazole against Microcotyl sebastis
(Monogenea) infestation of cultured rockfish (Sebastes Schlegeli).
Fish Pathol 1998; 33: 467 — 71 .

Kim HK, Cho JB. Treatment of Microcotyle Sebastis (Monogenea:
Polyopisthocotylea) infestation with praziquantel in an experimental
cage simulating commercial rockfish Sebastes Schlegeli culture
conditions. Dis Aquat Org 2000; 40: 229 — 31 .

Kim KH, Kim CS, Kim JW. Depletion of praziquantel in plasma and
muscle tissue of cultured rockfish Sebastes Schlegeli after oral and
bath treatment. Dis Aquat Org 2001; 45: 203 -7 .

Schmahl G, Mehlhorn H. Treatment of fish parasites. 1. praziquantel
effective against monogenea (Dactylogyrus vastator, Dactylogyrus
extensus, Diplazoon-paradoxum). Parasitol Res 1985; 71: 727 — 37 .
Tubbs LA, Tingle MD. Bioanailability and pharmacokinet ics of a
praziquantel bolus in Kingfish Seriola lalandi. Dis Aquat Org 2006;
69:223 -38.

Stephens EJ, Cleary JJ, Jenkins G, Jones JB, Raidal SR, Thomas
JB. Treatment to control Haliotrema abaddon in the west Australian
dhufish, Glaucomsoma hebraicum. Aquaculture 2003; 215: 1 — 10 .
Bobadilla AS, Felipe MC, Pellitero PA. In vivo and in vitro treatments
against Sparicotyle chrysophrii (Monogenea: Microcotylutae)
parasitizing the gills of gilthead sea bream (Sparus auratal). 2006.
Kim CS, Cho JB, Ahn KJ, Lee JI, Kim KH. Depletion of praziquantel
in muscle tissue and skin of cultured rockfish (Sebastes Schlegeli)
under the commercial culture conditions. Aquaculture 2003; 219: 1 —
7.

Umeda N, Nibe H, Hara T, Hirazawa N. Effects of varians treatments
on hatching of eggs and viability of onomiracidia of the monogenean
pseudodactylogyrus anguillae and pseudodactylogyrusbini.
Aquacnlture 2006; 253: 148 — 53 .

Grau SC, Pastor E, Gonzalez P, Carbonell E. High infection by
Zeuxapta Seriolae (Monogenea: Heterarxinidae) associated with
mass mortalities of amberjack Seriola dumerili Pisso reared in Sea
cages in the Balearic Islands (western Mediterranean). Bull Eur
Assoc Fish Pathol 2003; 23: 139 —-42 .

Negm-Eldin MM, Saleh G. Identification and chemotheraputic
control of monogenetic trematodes affecting Clarias lazera and

.82 .

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Oreochromis niloticus. Alex J Univ Sc October (17 — 19), 1995; 243
-63.

Ogawa K. Impacts of diclidophorid monogenean infections on
fisheries in Japan. International Journal for Parasitology 2002; 32(3):
373 -80.

Woo PTK. Fish Diseases and Disorders. CAB, Int. Wallingford,
Oxon, Uk. 1995.

Eissa IAM. Text Book of Parasitic Fish Diseases in Egypt. DAR EL-
NAHDDA EL-ARABIA PUBLISHING, Cairo, Etypt. 2002.
Montero FE, Aznar FJ, Fernandez M, Raga JA. Redescription of
Allencotyla mcintoshi price, 1962(Monogenea), with an emended
diagnosis of Allencotyla price, 1962. J Parasitol 2003; 89.

Ernst I, Whittington I, Corneille S, Talbot C. Monogenean parasites
in sea-cage aquaculture. Austasia Aquac, 46 — 8 (February/March).
2002.

Rohde K. Ecology of Marine Parasites. 2nd edn. Wallingford, UK:
CAB International, 1993.

Buchmann K, Bresciani J. Rainbow trout leucocyte activity: infuence
on the ectoparasitic monogenean Gyrodactylus derjavini. Dis Aquat
Org 1999; 35(1): 13 —22.

Whittington ID, Cribb BW. Adhesive secretions in the
Platyhelminthes. Adv Parasitol 2001; 48: 101 —224.

Osman HA. Studies on Monogeniasis among Fishes. Thesis for
Ph.D submitted to the Faculty of Veterinary Medicine, Suez Canal
University. 2005.

Montero FE, Crespo S, Padros F, la Gandara F, Garcia A, Raga
JA. Effects of the gill parasite Zeuxapta seriolae (Momogenea:
Heteraxinidae) on the amberjack Seriola dumerili Risso(Teleostei :
Carangidae). Aquaculture 2004; 232: 153 — 63.

Rogstad A, Hormazabal V, Yndestad M. Extration of praziquantel
from fish tissue and its determination by high-performance liquid
chromatography. ] Chromatogr 1987; 391: 328 — 33.

Hormazabal V, Yndestad M. High-performance liquid
chromatographic determnation of praziquantel in plasma and tissues
of cultured fish for residue and pharmacokinetic studies. J Liq
Chromatogr 1995; 18: 589 — 97.

Whittington EI, Corneillie S, Tabot C. Monogenean parasites in sea-

cage aquaculture. Austasia Aquac 2002; 2: 46 — 8.



