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Introduction: Monogenea

Parasitic flatworms
Parasites of teleosts, chondrichthyes, certain
aquatic reptiles and amphibians (and 1 mammal
host: Hippo)

Between 4000-5000 described species
(Whittington 2005)

Extremely specialised, two subclasses



Polyopisthocotylea

Haptor: multiple attachmeht units,
symmetrical or asymmetncal .\
Attachment'structures: clamps/suckers

with “skeletal” sclerites /
Gills; branchial chamber;, ,buccal cavity

Sanguinivorous 3
Generally sedentary
Oviparous

Monopisthocotylea

« Haptor: singlé unit,
symmetrical
Hooks/modified armature
Skin, gills;, branchial
chamber; buccal@avity
fins, nasal fossa eyes
urogenital system body

cawty,,digesﬁé tract;
musié}nd blood
%raﬁé’n

épithellal Gells

‘; }fmucus | #
~ lyomotile

Generally-hig

* Mostly oviparous, some
viviparous :




Introduction: Monogenea

» Parasitic flatworms

« Parasites of teleosts, chondrichthyes, certain
aquatic reptiles and amphibians (and 1 mammal
host: Hippo)

« Between 4000-5000 described species
(Whittington 2005)

« Extremely specialised, two subclasses

« Direct life-cycle — reproduce successfully in
captivity (Monogenea = one generation)

» Potential to increase exponentially

« Stenoxenic specificity

Cause disease
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Introduction: Praziquantel™
JAnthelmintic developed by Bayer, Germany in '
1970s <
Schistosomiasis'and cestode infections of human
and veterinary importance
Has been used to treat fishes in ‘public aquaria
with Varying degrees offSuccess»
lts scientific development ingpublic aguania has:

stagnatedun Cowa\‘n’sqpftf) aguaculture
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Intr duction: Praziquantel™ ™

JAnthelmintic developed by Bayer Germany In
1970s

Schistosomiasis and cestode infections of human
and veterinary importance

Has been used to treat fisheS in ‘public aquaria
with varying degrees of*Success»

Its scientific development ingpUblic aquaria has
stagnated-in comparlson ito aguaculture
ReM is three- Icl: 8 :

) Pra2|quantel |s\nof reglstered fORUSe.in f|sh
iN Many countrieSye. - :
' b) Reglstereﬂ prodacts dreoften reglstered for &
¥ Jspecific flanSh \Species based't .on fefficacy and

tissuérretention tithes!® v / r.{,

90}7 Researchrin aquacultdre S fuelledby '
14/ necessityffor proflt O PR e
el Emplrlcal data.ffom Yeséarch rnto the drug

efflcacy‘ln'ma.rﬁ/ fish specnes:ls Iacklng

- Publluaquérla rely, nearly exgruswely on

Janectdtalfinformation’ obtaihedifrom shared

: expenéhces
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Heterocolyle tokoloshei sp. nov. (Monogenea, Monocotylidae)
from the gills of Dasyatis brevicaudata (Dasyatidae)
kept in captivity at Two Oceans Aquarium, Cape Town,

- . . -
.
South Africa: Description and notes on treatment
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This species made us challenge the thinking behind our approach to treatment
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- :
Mono}gén‘ans ugt_ge n dlreét contact with praa concentratlon fo it t
‘'successful™ ‘ f ' R & Ik
- Monogeneans ah react by W|thdrawmg betweé*ﬁ tlss;;fe (Chjsi;blm
Whit{ingtoh-ZOg ) and/orstereotyple reactlop o; glll

protection'from’ exposu to drug;

* Inflammatory response |
» Cell proliferation, ep'ithmucus cells
- [Fusion of secondary,primarylamellae, €

:

Why 150mg/kg? ’ o : ‘
Poynton et al. (1997) — oral prazi 3, 8, 15, 19mg/kg ineffective
Kim et al.(1998) — oral prazi (intubated) 200mg/kg successiul -
Janse and Borgsteede (2003) — oral prazi 10-40mg/kg ineffective &
Hirazawa et al.(2004) — oral prazi 40mg/kg successful, 150mg/l@ i
successful but palatability issues
Williams et al..(2007) — oral prazi 100, 150mg/kg palatability/issues, but

success withiintubation

It has previously been considered that ineffectivenessirelated to monogenean
feeding biology (sub-class): blood feeders more likely to be affected...
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« H,: Uptake and’dellveryAs- '
- Ifitrue theﬁ’mma‘ﬁlallabm;ﬂ:ou a
. TeIeost,paraS|te treatment mpdéﬁ:ould be
S|gn|f|canée extrapolated ,elasmc-)branchs

- To test bioavailability (initially in plasma) — employed HPLC (klm et al. 200dia)"
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Argyrosomus japonicus e Rh/nobatos annulatus l t

Photo: Phil Heemstra
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Methods

n =81 A. japonicus into 3 tanks of 27 fish representing
3 replicates

Anaesthetised (2-phenoxyethanol), weighed and
given 150mg/kg (100% prazi) via autopipette

3 fish randomly selected from each tank at 8 time
intervals: 0, 4, 8, 12, 24, 48, 72 and 96hrs for blood
extraction

Sodium heparin-charged syringes and needles were
used to prevent clotting

Approximately 500ul extracted from each fish

Centrifuged for 10min to separate
Plasma supernatant removed and immediately frozen

Restricted in numbers of R. annulatus — n =18
Tagged with subcutaneous pit tags (inserted into
dorsal saddle) to facilitate repeated measures

All R. annulatus were pre-weighed

Anaesthetised, force-fed 100% prazi compressed into
tablets

Followed the same blood extraction and processing
protocol




Methods

- &1d prazi a_01-Jun-2012_0022

Mobile phase preparation

« Buffer: 3.4g KH,PO, (Monopotassium phosphate) added to 450ml H,0

* pH adjusted to 3.0 with phosphoric acid
« 500ml buffer added to 500ml acetonitrile




Methods

e S0 prazi a_01-Jun-2012_ 0022

HPLC

Sample Peak (area) Standard Mass (mg/g) 10 1
X X X X 1000

Standard Peak (area) Standard Volume (ml) 100 Sample Volume (ml)

Sample preparation

1ml 100% Acetonitrile to volume of plasma sample
Sample allowed to rest for 10min at 4°C
Centrifuged at 10 000 x g for 10min

Supernatant evaporated to dryness

Residue dissolved in 1ml of mobile phase
100yl injected at 1ml/min at 217nm on a C18 column

Standard preparation

« 15.9mg praziquantel added to 100ml mobile phase, diluted 10:100




Results

Argyrosomus faponicus plasma praziquantel concentration

—— I can plasma pran conc
Pawer trend Y = 13 664y 1 =4
R = () 86508

0 hours . 4 hours . 8 hours . 12 hours : 24 hours . 48 hours ' 12 hours ‘ 56 hours |
Time
—— — - ~ v — h-“' T ™y - -'OIN

Initial spike in blood plasma concentration of praziquantel
Followed by gradual decrease to 96hrs (generally comparable to other studies)
Large variation (stdev) in initial group — considered to be a combination of
sampling time error and individual regurgitation
Anaesthetics false positive? — HPLC tested 2-Phenoxyethanol, Tricaine-
methanesulfonate and Isoeugenol — all non-interfering




Results

Rhinobatos annulatus plasma praziquantel concentration

v Ml 2an plasmd pran conc

Power trend ¥ = 0 1741’ v
R'=0 783

Prazi pg/ml

034

0.26 -

0 hours 4 hours 8 hours 12 hours 24 hours 48 hours 12 hours 26 hours

» Peak concentration somewhere around or after 96hrs?




Results

Combined plasma praziquantel concentrations

o A WOSOANES [AD IS

vl RN A0 ROS AU S

Prazl yg/ml

8 hours 12 hours 24 hours 48 hours

Time

R s - ot ot el i
- If we assume R. annulatus peak (at 96hrs), then the delivery is 23% that of A.
Japonicus at same dosage
» Difference in delivery can likely be explained as a function of first-pass
metabolism (expected to be different in teleosts and elasmobranchs)
« If we assume relative similarity between R. annulatus and D. brevicaudata, then at

12hrs post-treatment — significant result before prazi peaked in plasma




What does it mean?

Reject our hypothesis!

Elasmobranchs may metabolise praziquantel more efficiently through FPM,
therefore it is not surprising that previous workers had no success with
comparatively low dosages

Praziqguantel either delivered to muscle and skin in elasmobranchs relatively
quickly, or Monopisthocotylean monogeneans could also be feeding on blood?

What is the lethal concentratloh of praZIqUanteI in plasma skin and mucus for
monogeneans? — with thiswe: can optimise orall dosages ‘based on dellvery
If delivery.is higher in teleosts, are*we usmg oo much? —a reduction would
alleviate palatability issue
Effect of Cimetidine on FPM in elsmobranchs needs to be investigated!
« Cimetidine is a histamine receptor antagonist which inhibits gastric acid
secretion — known to reduce FPM in teleosts (Kim et al. 2001b)
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Amendment of Pseudoleptobothrivm Young, 1967
(Monogenea, Microbothriidae) with the description
of Pseudoleptobothrium christisoni sp. nov. from the dermal
denticles of Rhinobatos annulalus (Rhinobatidae)
off the southern tip of Alrica
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A new species ofNeoheterocotyleHargis, 1955 (Monogenea:
Monocotylidae) from the gills of Rhinobatos annulatus
Miiller & Henle (Rhinobatidae) off the southern tip

of Africa

David B, Vasghan - Leslic A, Chishalas

Revelved 13 April 2010/ Accepead. 28 Jase 2000
Springer ScencesBasoew Mada B Y. 2010

Abstract  Neohwreroconie roblin. sp. s described
from the gills of four female &
Miller & Henle caughs i bycach dofing roatine
e

LSS N U T AL

| rosvarch tnowls off @0 Sosthern Cape cost
of South Africa. The new species can be distin
puished from all ocher monbers ofNeoketerocntyie
Hargis, 1955 By the mocphology of the acceswry
poece associated with the male copelstoey organ, the
goescnce of a distinct horseshoo-shaped musche
associated with the male copulegory organ aad the
pecscoce of & sclerotised strocture in the peocunal
porvion of the vapina Thas is e ErtNeobelrrnvatvie
species doscnbed from South Afncan waters
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Introduction

Ridnobaney canulatnytMd Tier & Henle) s a comsson

hinobatid found arcund the South Afrcan coav
frequenting e surf xooe as well as estuanes (Comp-
200 20031 Thus riasobatid is an exoellont candidese

for ealabition m pabhic aquarss decause of its ssall
sizo, compared 10 other chimobatids, and ws relatively
siiuple Bushandry requirements. Mosocotyhid mono-
goncans are parnsanes of the skin, gills, nasal tissoe,
urogemtal sysiem and wall of the body.cavity of
clavmobrascha (Clabolm ef al 1 995). These parasites
we geacradly encosntered in low imtensition on wikd

canghn fishes but soome monocotylids can be peoblom

¢ On caplive hests (Jame & Borgstesde, 2
Chasholm & Whatttagion 2003, Chisholes of al., 2004

Vasghso et al., 2008 Vaughan & Chisholm, 2009,
N0y Left uncontrolied, large nombers of feoding
moaocofylids can damage host nssue leading 10
disease and, in some cases, eves death of the host fish
(e Chivholm & Whittisgion, 2004; Veughan &
Chishotm, 2014)

Although South Afrkca has 2 rich diverscy of
clasmobrascha, imvesngations of their asociased
mosogencans and the potential imgect of Beae
parasites on fish kept = local peblic agearia are
fow (Bullard & Dippensar 15, Vaughan et al.,
2008; Vaughan & (hisholm X Acceesic mono-

penen adcanScation md keomiolize of their spocitic

hml»r‘) 1 ossontial 40 cssure the sedoction of B mos
ppropniate management methods for thelr congrol
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