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Welcome
Dear Fellow Parasitologists,
As President of the Parasitological Society of Southern Africa
(PARSA) I welcome you to the 4th International Congress on
Parasites of Wildlife (ICPOW) here at the Nombolo Mdhluli
Conference Centre in Skukuza, in the Kruger National Park.
I am sure that you are thrilled to finally attend ICPOW and
especially attend in person, after the COVID19 pandemic.
This year is also special because we celebrate the 50th
annual PARSA conference during the 4-day event (11-15
September 2022).
ICPOW 2022 is attended by 125 delegates from various international countries, such as the
United States of America, United Kingdom, Poland, Israel and Japan. Regional countries
include Namibia, Botswana and Zimbabwe. Last but not least, the South African contingent is
well represented by established researchers, postdoctoral fellows and postgraduate students.
The programme is packed with a variety of exciting parasite-related research topics. I
encourage you to engage by asking questions, learn from one another, develop your scientific
network, actively look for new collaboration opportunities and make new friends. Hopefully the
event will persuade you to diarise it in your calendars as a “not to be missed” congress in
future.
I want to thank the local organizing committee and SAVETCON for all their hard work and time
to organize the congress. The organizing team made a huge effort to “pull out all the stops” to
make this a truly memorable event.
We hope to see you again in 2025.
Sincerely,
Sonja Matthee
PARSA President
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International Congress on Parasites of Wildlife: A
History
Based on the recollections of Professor Jo van As
In 1991 the local Parasitological Society of Southern Africa (PARSA) hosted the first
“International Congress on Parasitology of Wildlife” in Kruger National Park. At that time, South
Africa was going through political turmoil and many scientists were isolated and excluded from
the international scientific arena. The aim of the meeting was to provide a platform to engage
with international scientists. Eighty-three international scientists, from 25 countries, presented
84 orals and numerous posters. Most of these scientists were in some way sponsored by the
funds raised by the local organising committee. Professor Leon Fourie (an Elsdon-Dew medal
laureate) played a significant role in fund-raising. Delegates started and ended the day with
game drives as well as other social gatherings. On one particular evening, there was a
spontaneous sing-song event, and many delegates could have been even more famous as
singers/entertainers than as scientists (this was way before Idols).
During September 2014, PARSA hosted the 2nd International Congress on Parasites of
Wildlife, in Kruger National Park. This meeting coincided with the 43rd Annual meeting of
PARSA. Almost 150 delegates, from 19 countries (including South Africa), attended the
meeting. The programme comprised 83 oral and 37 poster presentations. Kerstin Junker from
Onderstepoort Veterinary Institute (South Africa), Serge Morand jointly from Centre
Christophe Mérieux (Lao PDR) and CIRAD (France) and Ute Mackenstedt from University of
Hohenheim (Germany) gave keynote addresses.
The days again ended with game drives and informal social events. At the 2014 meeting it
was decided that PARSA will continue to host an International Congress on Parasitology of
Wildlife every three years, with 2017 identified as the year for the 3rd International Congress
on Parasites of Wildlife in Kruger National Park.
During the week of 24-27 September 2017 PARSA hosted the 3rd International Congress on
Parasites of Wildlife, in Kruger National Park. Attended by more than 170 delegates, the
programme consisted of 110 oral presentations and 51 poster presentations. Keynote
presentations were delivered by Tom Cribb (University of Queensland), Franck Prugnolle
(Infectious Diseases and Vectors: Ecology, Genetics, Evolution and Control Laboratory of the
Centre National de la Recherche Scientifique (CNRS) in France) and Vanessa Ezenwa
(University of Georgia, USA).
The 4th International Congress on Parasites of Wildlife was scheduled to take place during
September of 2020. The congress was however postponed to 2021, and then again to 2022
due to the huge disruptions caused by the global pandemic, COVID-19.
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Programme
Day 1 – Sunday, 11 September 2022
16:00-18:00 Registration @ Conference venue
18:00-19:30 Welcome Reception @ Safari Lodge Courtyard

Day 2 – Monday, 12 September 2022
07:30-08:00 Registration
Venue 1
Keynote 1: Adding microbiomes to host-parasite interactions: the next step for wildlife parasitology?
08:00
Prof. Robert Poulin (University of Otago, New Zealand)
Chair: Sonja Matthee
Venue 1
Venue 2
08:45
Session 1.1.1
Session 1.2.1
Parasite diversity in freshwater systems I
Methods for parasite and pathogen detection and control
Chair: Courtney Cook
Chair: Kgomotso Sibeko-Matjila
Presenter
Title
Abstr Presenter
Title
Terrestrial Parasite Tracker: Digitizing collections to trace
dos Santos,
Copepods infecting wels catfish (Silurus glanis) in the
08:45
88
Light, Jessica
parasite-host associations and predict spread of vectorQuinton
Danube River basin in Hungary
borne disease
Molecular phylogeny of Gyrodactylidae (Platyhelminthes:
Molefe-Nyembe,
Evaluation of trypanocidal activity of Triclosan on animal
09:00
Přikrylová, Iva
Monogenea) with a deeper focus on Gyrodactylus von
17
Nthatisi
trypanosomes
Nordmann, 1832
Effects of feeding diets containing increasing levels of
Bopheka,
Austroglanis sclateri (Boulenger, 1901) from Wilge River,
09:15
27
Mahachi, Leo
sericea lespedeza on haematological and parasitological
Luthando
Free State, South Africa. The forgotten child
responses of Haemonchus contortus infected lambs
Mulaudzi,
Parasite diversity of Canary Kurper Chetia flaviventris
Nemaguvhuni,
Detection of Cryptosporidium species in cattle and pigs in
09:30
45
Fhulufhelo
Trewavas, 1961 from four dams in South Africa
Murunwa
the Vhembe and Mopani districts, Limpopo Province
Developing a working method for the study of amphibian
Quantitative detection of Theileria haneyi infections in
09:45
Jacobs, Ané
ciliates: Rectal endociliates of Xenopus laevis as case
29
Mbaba, Tshenolo
South Africa
study
du Buisson,
The anuran blood parasite fauna of the Soutpansberg
Novel multiplex detection of important tick-borne diseases
10:00
34
Nkosi, Nokuzola
Joretha
mountain range
of cattle and dogs
Xenopus laevis still full of surprises: The first report of a
Netherlands,
10:15
species of Babesiosoma Jakowska and Nigrelli, 1956
38
Edward
(Apicomplexa: Adeleorina) from an African anuran
10:30
Tea & Poster viewing
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22

20

66
54
32
60
-
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11:00

Presenter
Title
Session 1.1.2
Mosquitoes and malaria control
Chair: John Frean

Abstr

11:00

Venter, Nelius

Mosquito, mosquito on the wall, who is the strongest of
them all?

16

11:15

Rants'o, Thankhoe

Elucidation of the antiplasmodial mechanism of Z-αsantalol

53

11:30

Agarwal, Priyanka
(van Zyl, Robyn)

A database of antimalarial compounds targeting
Plasmodium cytochrome bc1

39

11:45

Mahlangu, Jabu

The mosquitocidal and antiplasmodial properties of
quinoline derivatives

42

12:00

van Zyl, Robyn

The spectrum of activity of citronella in the prevention
and eradication of malaria

61

12:15

Koekemoer,
Lizette

African mosquito infection studies to block malaria
transmission

12

12:30

-

-

12:45

Lunch @ the Safari Lodge Restaurant
Prof. Banie Penzhorn: Celebrating the 50th Annual PARSA Conference
Chair: Sonja Matthee
Session 1.1.3
Diversity and ecology of avian parasites
Chair: Karien Labuschagne
Captive cranes (Aves: Gruiformes) in South Africa
Chaisi, Mamohale
harbour diverse and novel lineages of haemosporidian
parasites
Data on neglected avian haemoproteosis: exoDuc, Mélanie
erythrocytic development of Haemoproteus species in
naturally infected birds
Bukauskaitė,
Viability of haemoproteids during different transmission
Dovilé
seasons in nature
Abundance and diversity of mites (Acari) associated with
Kipling, Jessica
African penguins (Spheniscus demersus)
End of sessions

13:30
14:00

14:00

14:15
14:30
14:45
15:00

-

36

Presenter
Title
Session 1.2.2
Ticks and tick-borne pathogens
Chair: Tshepo Matjila
Phylogenetic and a metagenomic pathobiome analyses
Tufts, Danielle
of the invasive red sheep tick (Haemaphysalis punctata)
in the Eastern United States
Identification of ticks using morphological traits and
Khumalo, Nozipho
molecular characterization
Distribution of ticks and the prevalence of tick-borne
Ledwaba, Maphuti pathogens of wild animals in South Africa: a systematic
review
Sympatry of Amblyomma hebraneum and Amblyomma
Smit, Andeliza
variegatum on African forest buffalo and the pathogens
they may carry
Molecular screening of ticks of the genus Amblyomma
(Acari: Ixodidae) infesting South African reptiles with
Mofokeng,
comments on their potential to act as vectors for
Lehlohonolo
Hepatozoon fitzsimonsi (Dias, 1953) (Adeleorina:
Hepatozoidae)
Characterization of Ehrlichia ruminantium field isolates
Lukanji, Zinathi
from Amblyomma hebraeum ticks collected from cattle in
three South African provinces using MLST
Species composition and geographic distribution of ticks
Nyangiwe,
infesting cattle, goats and dogs in north-eastern region of
Nkululeko
the Eastern Cape Province, South Africa

Session 1.2.3
Haemoparasite diversity and distribution in wildlife
Chair: Tshepo Matjila
Using hematophagous fly blood meals to study the
Prugnolle, Franck
diversity of blood-borne pathogens infecting wild
mammals

56

Chitanga,
Simbarashe

58

Hasik, Adam

80

Wachter, Bettina
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Game translocation and the inherent threat of pathogen
transmission: The case of Anaplamosis in Zambia
Vector-borne pathogen dynamics can be affected by the
properties of the host, not only by those of the vector
Differing vector-borne hemoparasite prevalence and coinfections in Namibian cheetahs and leopards

Abstr

11
51
48

74

37

75

81

79

1
24
52
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15:00

African Parasite Network Meeting (for early-career and established researchers) @ conference venue

African Parasite Network meeting
Embracing and advancing interdisciplinary research in parasitology on the African continent
Welcome
- Prof. Sonja Matthee (President of PARSA)
Guest presentations on their experience of Africa-Africa collaborative research projects
- Prof. Simbarashe Chitanga (University of Namibia, Namibia) – Mentorship and Collaboration in Science: A personal reflection
- Prof. Maxwell Barson (Botswana University, Botswana) - Parasites sans frontières: loving thy neighbour through collaboration
- Prof. Nico Smith (North-West University, South Africa) - Equal partners: Basic principles for successful collaboration
- Prof. Moses Chimbari (Great Zimbabwe University, Zimbabwe) - Experiences based hints on writing and winning large grants: what should Africans be doing?
Open discussion
Summary & The way forward
Group photo
18:00

Catered braai @ Cattle Baron Lapa for all non-student delegates
Free evening for students and postdoc's
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Day 3, Tuesday, 13 September 2022
07:30-08:00 Registration
Venue 1
Keynote 2: Understanding parasite dynamics and genetic diversity in real and changing small mammal communities
08:00
Dr Sandra Telfer (University of Aberdeen, Scotland)
Chair: Heike Lutermann
08:45
Presentation by Elanco
09:00
Venue 1
Venue 2
Session 2.1.1
Session 2.2.1
Small mammal parasites and pathogens
Parasite diversity in freshwater systems I
Chair: Dina Fagir
Chair: Iva Přikrylová
Presenter
Title
Abstr Presenter
Title
Ectoparasites of dwarf and mouse lemurs in
09:00
Durden, Lance
21
du Preez, Louis
Xenopus laevis: the UberXL for parasites
Madagascar: an understudied fauna
Ectoparasites associated with the Bushveld gerbil
Anuran helminths of the Vhembe Biosphere, Limpopo,
09:15
Smith, Amber
(Gerbilliscus leucogaster) and the role of the host and
69
Syrota, Yaroslav
South Africa
habitat in shaping ectoparasite diversity and infestations
Ectoparasite diversity associated with Mastomys coucha
The complete mitochondrial genome sequence of
09:30
Little, Alyssa
(Rodentia: Muridae) and the role of extrinsic factors in
5
Haarhoff, Tiaan
Hepatozoon theileri and Hepatozoon ixoxo (Adeleorina:
shaping parasite infestations
Hepatozoidae) parasitising frogs from South Africa
Taxonomic re-evaluation of African anuran trypanosomes
Diversity and distribution of ectoparasite taxa associated
with the redescription and molecular diagnosis of
09:45
Matthee, Sonja
with Micaelamys namaquensis (Rodentia: Muridae), an
8
Jordaan, Bernard
Trypanosoma nelspruitense Laveran, 1904 and
opportunistic commensal rodent species in South Africa
Trypanosoma grandicolor Pienaar, 1962
Chonopeltis lisikili Van As & Van As, 1996, previously
collected from Namibia and Botswana, now recorded
10:00
Moagi, Innocent
The prevalence of Cryptosporidium infection in wild mice
44
Van As, Liesl
from Synodontis Cuvier in the Phongolo River (South
Africa)
McTamney,
Infectious personalities: does animal personality predict
Mutual adaptations between hosts and parasites
10:15
78
Sures, Bernd
Jacqueline
infectious risk?
determine cortisol levels in eels
10:30
Tea & Poster viewing
11:00
Session 2.1.2
Session 2.2.2
Vector and microbe diversity and evolution
Helminths associated with domestic animals and wildlife
Chair: Franck Prugnolle
Chair: Chris Marufu
Molecular confirmation of high prevalence of species
of Hepatozoon infection in free-ranging African wild
The global status of hybrid forms of Fasciola (Digenea:
11:15
Penzhorn, Barend
63
Nukeri, Sophy
dogs (Lycaon pictus) in the Kruger National Park,
Fasciolidae): A systematic review
South Africa
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50

26

43

30

31
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Presenter

Title
How population genetics and genomics are powerful
tools to elucidate the evolution of pathogens: the case
of the great ape parasite Plasmodium vivax-like
The influence of geography and hosts on the
microbiome composition of the cat flea,
Ctenocephalides felis
Identification of a novel Rickettsia species in rodent
fleas in the Mnisi community, Mpumalanga, South
Africa
Analytical approaches and environmental vs hostassociated drivers of parasite beta-diversity: a case
study with fleas in Mongolia

11:30

Rougeron,
Virginie

11:45

Matthee, Conrad

12:00

Fagir, Dina

12:15

Krasnov, Boris

12:30

Wragge, SueEllen

Malaria vector control in rural Mali

12:45

-

-

13:00
14:00

Lunch @ the Safari Lodge Restaurant
Session 2.1.3
Human parasites and pathogens
Chair: Sonja Matthee
Understanding Schistosomiasis among children under
Chimbari, Moses
five years old in KwaZulu-Natal

14:00
14:15

Makhita,
Phumudzo

Prevalence of Entamoeba species in relation to
Prevotella copri amongst HIV+ and HIV- patients

14:30

Frean, John

14:45

Bokaba, Refilwe

15:00

Zaffarano,
Gianluca

15:15

Samie, Amidou

15:30
18:00

End of sessions
Catered Braai @ Cattle Baron Lapa for all students and post-doc’s
Free Evening for non-student delegates

First human infection caused by Anthemosoma
garnhami, a piroplasm of African rodents
Unravelling the dynamics of toxoplasmosis in humans
and animals in a human-livestock-wildlife interface
area in Mpumalanga, South Africa
Prevalence and genotyping of Echinococcus
granulosus sensu lato in Wildlife-Livestock/Human
interface of Great Limpopo Transfrontier Conservation
area
Subtype distribution of Blastocystis among animals in
northern South Africa

Abstr

Presenter

Title

77

Molaba, Gantshe

Molecular characterization of larval trematodes infecting
freshwater snails

68

Marufu, Chris

67

Kowalczyk, Rafal

3

Dumendiak, Sonja

13

Sweeny, Amy

-

Jansen, Mlungisi

Liver fluke intensity and its influence on body condition,
liver pathology, and carcass quality of slaughter dairy
cattle
Multispecies reservoir of Spirometra erinaceieuropaei
(Diphyllobothridae) in carnivore community and factors
affecting its spread in North-East Poland
Cestode biodiversity in African wildlife – molecular
methods unveiling the unseen
Longitudinal dynamics of co-infecting gastrointestinal
parasites in a wild sheep population
The epidemiology of roundworm species in goats reared
under Bedford Dry Grassland in the Eastern Cape, South
Africa

Abstr
14

59

18

28
73
82

Session 2.2.3
Marine parasitology
Chair: Sophy Nukeri
2

Dippenaar, Susan

55

Cook, Courtney

15

Sebone,
Makwena

The hidden diversity of haemoprotozoan parasites
infecting Scyliorhinid sharks off the Western Cape coast
of South Africa
The study of Sphyrion females infecting marine
Osteichthyes off the South African coasts

76

Nicholson,
Matthew

Consumption of ectoparasitic gnathiid isopods by fishes
on Caribbean coral reefs

25

Hendrick, Gina

41

Shodipo, Mary
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The Pandarus conundrum

Exploitation of hosts, identified by DNA sequencing of
blood meals, by Caribbean hematophagous larval
gnathiid isopods (Crustacea, Isopoda, Gnathiidae)
relative to host availability
Evaluating the effects of fishing pressure on fish parasitic
gnathiid isopods in the central Philippines

9
40
7
64

65

71
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Day 4 – Wednesday 14 September 2022
07:30-08:00 Registration
Venue 1
Keynote 3: ONE HEALTH – The story of parasite spillback and parasite spillover in man-made southern African subtropical reservoirs
08:00
Prof. Maxwell Barson (University of Botswana, Botswana)
Chair: Iva Přikrylová
Venue 1
08:45
Session 3.1
Parasite diversity in freshwater systems III
Chair: Beric Gilbert
Presenter
Title
08:45
Avenant-Oldewage, Annemariè
Old description, new techniques, and new results or not?
09:00
Ayawei, Precious
An integrated study on parasitic Crustacea infesting selected freshwater fish from southern Africa
09:15
Molokomme, Prince
Parasites of selected ornamental fishes imported into South Africa
09:30
Jirsa, Franz
Helminths of the mallard Anas platyrhynchos L, 1758 from Austria
09:45
Outa, James
Small, and neglected snail Burnupia stenochorias (Ancylidae) harbours diverse symbionts with complex biotic interactions
10:00
Tea & Poster viewing
10:30
Session 3.2
Parasite diversity in freshwater systems IV
Chair: Edward Netherlands
Phylogenetic studies of larval digenean trematodes from freshwater snails and fish species in the proximity of Tshwane metropolitan,
10:30
Moema, Esmey
South Africa
10:45
Halle, Snir
“Take a chance on me”: characteristics and dynamics of coinfections in natural populations of the water flea Daphnia magna
11:00
Marcus, Enav
Local adaptation and environmental effects on the bacterial parasite Pasteuria ramosa
11:15
Lukhele, Linda
A study of Ichthyoparasites from imported ornamental fish from Sri Lanka
11:30
Gilbert, Beric
Stable isotope fractionation patterns reveal dietary shifts among developmental stages of Argulus japonicus (Crustacea; Branchiura)
11:45
End of sessions
12:00
PARSA AGM @ conference venue (PARSA Members) – breakout venue
13:00
Lunch @ the Safari Lodge Restaurant
17:00
Gala dinner: An evening under the African Sky (meet in front of the conference venue)

Abstr
47
72
6
70
19

4
35
57
10
23

Day 5 – Thursday 15 September 2022
Workshop on Scientific Writing
08:00
08:30
10:00
10:30
12:00

Registration
Session I
Refreshments
Session II
Departure
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Posters
Poster No

Presenter

Title

Abstr

P1

Czirják, Gábor

Screening of vector-borne pathogens in Icelandic arctic foxes, Vulpes lagopus

84

P2

Czirják, Gábor

Species-specific differences in Toxoplasma gondii, Neospora caninum and Besnoitia besnoiti seroprevalence in Namibian wildlife

85

Jordán, Lilla

Ancylostoma infections are associated with spatial tactic and movement behaviour in free-ranging cheetahs (Acinonyx jubatus) – a preliminary
study

86

Haemosporidian diversity of tortoises and snakes in Kwa-Zulu Natal, South Africa

87

Identification of Anaplasma species in wild animal species in the Kruger National Park and surrounding game reserves using a bacterial
microbiome approach

89

P3
P4
P5

Mofokeng,
Lehlohonolo
Makgabo, Sekgota
(Oosthuizen,
Marinda)

P6

Mginya, Thabelo

Parasite diversity of Chiloglanis pretoriae and Amphilius uranoscopus from the Limpopo River System

90

P7

Rihova, Jana

Identification of evolutionary traits enabling a free-living Neisseriaceae-related bacterium to establish symbiotic relationships with lice

91

P8

Shodipo, Mary

First record and molecular characterization of two Gnathia species (Crustacea, Isopoda, Gnathiidae) from Philippine coral reefs, including a
summary of all Central-Indo Pacific Gnathia species

92

P9

Lemon, Hannah

Early life variation and vertical transmission of the gut microbiota in wild Soay Sheep

93

P10

Labuschagne,
Karien

The importance of correct identification of insects of veterinary importance

94

P11

Gradwohl, Andreas

Micro-digestion and consequent Total Reflection X-Ray Fluorescence Spectrometry (TXRF) for small parasite samples

95

P12

Hadfield, Kerry

Two new freshwater cymothoid isopods of the branchial fish parasitic genus Mothocya Costa, in Hope, 1851 from Nigeria

96

P13

Martinu, Jana

“Parasite turnover zone” at secondary contact: A new pattern in host–parasite population genetics

97

P14

Martin, Demi-Leigh

Ectoparasite diversity on the cosmopolitan rat, Rattus norvegicus, in South Africa

98

The role of environmental variables in metazoan parasitic community composition of Clarias gariepinus (Burchell) in the Orange-Vaal River
system, South Africa
A new species of Phoreiobothrium Linton, 1889 (Cestoda: Onchoproteocephalidea) from Carcharhinus brevipinna (Valenciennes) off the coast of
KwaZulu-Natal, South Africa

P15

Truter, Marliese

P16

van der Spuy, Linda

P17

Grab, Dennis

LAMPoles and Nanobodies (Nb): Novel tools for pathogen diagnosis and future implications

101

P18

Ayawei, Precious

Molecular and morphological characterisation of three species of Lamproglena Von Nordmann, 1832 from southern Africa

102

4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022
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List of All Abstracts in Alphabetical Order
Nr.
39
100
10
80
KN
12
72
3
86
46
27
49
36
28
75

43
64
88
56
54
29
52
48
8
93
5
98

Title

Presenter

A database of antimalarial compounds targeting Plasmodium
cytochrome bc1
A new species of Phoreiobothrium Linton, 1889 (Cestoda:
Onchoproteocephalidea) from Carcharhinus brevipinna
(Valenciennes) off the coast of KwaZulu-Natal, South Africa
A study of Ichthyoparasites from imported ornamental fish from Sri
Lanka
Abundance and diversity of mites (Acari) associated with African
penguins (Spheniscus demersus)
Adding microbiomes to host-parasite interactions: the next step for
wildlife parasitology?

Agarwal, Priyanka
(van Zyl, Robyn)

42

Linda van der
Spuy

79

Lukhele, Linda

25

Kipling, Jessica

68

Poulin,Robert

17

Koekemoer,
Lizette

26

Ayawei, Precious

63

Krasnov, Boris

21

Jordán, Lilla

71

Syrota, Yaroslav
Bopheka,
Luthando

47

RETRACTED

49

Chaisi, Mamohale

41

Dumendiak, Sonja

36

Lukanji, Zinathi

65

Van As, Liesl

45

African mosquito infection studies to block malaria transmission
An integrated study on parasitic Crustacea infesting selected
freshwater fish from southern Africa
Analytical approaches and environmental vs host-associated drivers
of parasite beta-diversity: a case study with fleas in Mongolia
Ancylostoma infections are associated with spatial tactic and
movement behaviour in free-ranging cheetahs (Acinonyx jubatus) – a
preliminary study
Anuran helminths of the Vhembe Biosphere, Limpopo, South Africa
Austroglanis sclateri (Boulenger, 1901) from Wilge River, Free State,
South Africa. The forgotten child
Bioaccumulation of metal in Lamproglena clariae infecting Clarias
gariepinus collected at six sampling sites along the Vaal River, South
Africa.
Captive cranes (Aves: Gruiformes) in South Africa harbour diverse
and novel lineages of haemosporidian parasites
Cestode Biodiversity in African Wildlife – Molecular Methods Unveiling
the Unseen
Characterization of Ehrlichia ruminantium field isolates from
Amblyomma hebraeum ticks collected from cattle in three South
African provinces using MLST
Chonopeltis lisikili Van As & Van As, 1996, previously collected from
Namibia and Botswana, now recorded from Synodontis Cuvier in the
Phongolo River (South Africa)
Consumption of ectoparasitic gnathiid isopods by fishes on Caribbean
Coral Reefs
Copepods infecting wels catfish (Silurus glanis) in the Danube River
basin in Hungary
Data on neglected avian haemoproteosis: exo-erythrocytic
development of Haemoproteus species in naturally infected birds
Detection of Cryptosporidium species in cattle and pigs in the Vhembe
and Mopani districts, Limpopo Province
Developing a working method for the study of amphibian ciliates:
Rectal endociliates of Xenopus laevis as case study
Differing vector-borne hemoparasite prevalence and co-infections in
Namibian cheetahs and leopards
Distribution of ticks and the prevalence of tick-borne pathogens of wild
animals in South Africa: a systematic review
Diversity and distribution of ectoparasite taxa associated with
Micaelamys namaquensis (Rodentia: Muridae), an opportunistic
commensal rodent species in South Africa
Early life variation and vertical transmission of the gut microbiota in
wild Soay Sheep
Ectoparasite diversity associated with Mastomys coucha (Rodentia:
Muridae) and the role of extrinsic factors in shaping parasite
infestations
Ectoparasite diversity on the cosmopolitan rat, Rattus norvegicus, in
South Africa
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Nr.
69
21
66
53
71
20
65
15
92
1
87
70
77
67
89

91
51
78
83
101
59
57
73
13
95
102
14
63
17

Title
Ectoparasites associated with the Bushveld gerbil (Gerbilliscus
leucogaster) and the role of the host and habitat in shaping
ectoparasite diversity and infestations.
Ectoparasites of dwarf and mouse lemurs in Madagascar: an
understudied fauna
Effects of feeding diets containing increasing levels of sericea
lespedeza on haematological and parasitological responses of
Haemonchus contortus infected lambs
Elucidation of the antiplasmodial mechanism of Z-α-santalol
Evaluating the effects of fishing pressure on fish parasitic gnathiid
isopods in the central Philippines
Evaluation of trypanocidal activity of Triclosan on animal
trypanosomes
Exploitation of hosts, identified by DNA sequencing of blood meals, by
Caribbean hematophagous larval gnathiid isopods (Crustacea,
Isopoda, Gnathiidae) relative to host availability
First human infection caused by Anthemosoma garnhami, a piroplasm
of African rodents
First record and molecular characterization of two Gnathia species
(Crustacea, Isopoda, Gnathiidae) from Philippine coral reefs, including
a summary of all Central-Indo Pacific Gnathia species
Game translocation and the inherent threat of pathogen transmission:
The case of Anaplamosis in Zambia
Haemosporidian diversity of tortoises and snakes in Kwa-Zulu Natal,
South Africa
Helminths of the mallard Anas platyrhynchos L, 1758 from Austria
How population genetics and genomics are powerful tools to elucidate
the evolution of pathogens: the case of the great ape parasite
Plasmodium vivax-like
Identification of a novel Rickettsia species in rodent fleas in the Mnisi
community, Mpumalanga, South Africa
Identification of Anaplasma species in wild animal species in the
Kruger National Park and surrounding game reserves using a
bacterial microbiome approach
Identification of evolutionary traits enabling a free-living
Neisseriaceae-related bacterium to establish symbiotic relationships
with lice
Identification of ticks using morphological traits and molecular
characterization
Infectious Personalities: Does Animal Personality Predict Infectious
Risk?
Intestinal parasites diversity and their impact on the health of Galagos
(Galagidae), Gabon
LAMPoles and Nanobodies (Nb): Novel tools for pathogen diagnosis
and future implications
Liver fluke intensity and its influence on body condition, liver
pathology, and carcass quality of slaughter dairy cattle
Local adaptation and environmental effects on the bacterial parasite
Pasteuria ramosa
Longitudinal dynamics of co-infecting gastrointestinal parasites in a
wild sheep population
Malaria Vector Control in rural Mali
Micro digestion and consequent Total Reflection X-Ray Fluorescence
Spectrometry (TXRF) for small parasite samples
Molecular and morphological characterisation of three species of
Lamproglena Von Nordmann, 1832 from southern Africa
Molecular characterization of larval trematodes infecting freshwater
snails
Molecular confirmation of high prevalence of species of Hepatozoon
infection in free-ranging African wild dogs (Lycaon pictus) in the
Kruger National Park, South Africa
Molecular phylogeny of Gyrodactylidae (Platyhelminthes: Monogenea)
with a deeper focus on Gyrodactylus von Nordmann, 1832
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Page

Smith, Amber

61

Durden, Lance

32

Mahachi, Leo

59

Rants'o, Thankhoe

51

Shodipo, Mary

62

Molefe-Nyembe,
Nthatisi

31

Hendrick, Gina
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28

Shodipo, Mary

75
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Simbarashe
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Jirsa, Franz
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72
62

Rougeron, Virginie
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Fagir, Dina

60

Makgabo, Sekgota
(Oosthuizen,
Marinda)

73

Rihova, Jana

74

Khumalo, Nozipho

50

McTamney,
Jacqueline

66
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69

Grab, Dennis

80

Marufu, Chris

55

Marcus, Enav

54

Sweeny, Amy

63
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27
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Nr.
37
16
18
30
60
47
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45
90
6
97
11
4

25
55
32
84
19
81
85
23
41
74
35
26
22

Title
Molecular screening of ticks of the genus Amblyomma (Acari:
Ixodidae) infesting South African reptiles with comments on their
potential to act as vectors for Hepatozoon fitzsimonsi (Dias, 1953)
(Adeleorina: Hepatozoidae)
Mosquito, mosquito on the wall, who is the strongest of them all?
Multispecies reservoir of Spirometra erinaceieuropaei
(Diphyllobothridae) in carnivore community and factors affecting its
spread in North-East Poland
Mutual adaptations between hosts and parasites determine cortisol
levels in eels
Novel multiplex detection of important tick-borne diseases of cattle
and dogs
Old description, new techniques, and new results or not?
ONE HEALTH – The story of parasite spillback and parasite spillover
in man-made southern African subtropical reservoirs
Parasite diversity of Canary Kurper Chetia flaviventris Trewavas, 1961
from four dams in South Africa
Parasite diversity of Chiloglanis pretoriae and Amphilius uranoscopus
from the Limpopo River System
Parasites of selected ornamental fishes imported into South Africa
“Parasite turnover zone” at secondary contact: A new pattern in host–
parasite population genetics
Phylogenetic and a metagenomic pathobiome analyses of the invasive
red sheep tick (Haemaphysalis punctata) in the Eastern United States
Phylogenetic studies of larval digenean trematodes from freshwater
snails and fish species in the proximity of Tshwane metropolitan,
South Africa
Prevalence and genotyping of Echinococcus granulosus sensu lato in
Wildlife/Livestock/Human interface of Great Limpopo Transfrontier
Conservation area.
Prevalence of Entamoeba species in relation to Prevotella copri
amongst HIV+ and HIV- patients.
Quantitative detection of Theileria haneyi infections in South Africa
Screening of vector-borne pathogens in Icelandic arctic foxes, Vulpes
lagopus
Small, and neglected snail Burnupia stenochorias (Ancylidae)
harbours diverse symbionts with complex biotic interactions
Species composition and geographic distribution of ticks infesting
cattle, goats and dogs in north-eastern region of the Eastern Cape
Province, South Africa
Species-specific differences in Toxoplasma gondii, Neospora caninum
and Besnoitia besnoiti seroprevalence in Namibian wildlife
Stable isotope fractionation patterns reveal dietary shifts among
developmental stages of Argulus japonicus (Crustacea; Branchiura)
Subtype distribution of Blastocystis among animals in northern South
Africa
Sympatry of Amblyomma hebraneum and Amblyomma variegatum on
African forest buffalo and the pathogens they may carry
“Take a chance on me”: characteristics and dynamics of coinfections
in natural populations of the water flea Daphnia magna
Taxonomic re-evaluation of African anuran trypanosomes with the
redescription and molecular diagnosis of Trypanosoma nelspruitense
Laveran, 1904 and Trypanosoma grandicolor Pienaar, 1962
Terrestrial Parasite Tracker: Digitizing collections to trace parasitehost associations and predict spread of vector-borne disease

Presenter

Page

Mofokeng,
Lehlohonolo

41

Venter, Nelius

29

Kowalczyk, Rafal

30

Sures, Bernd

37

Nkosi, Nokuzola

55

AvenantOldewage,
Annemariè

47
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19
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Prince

23
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77

Tufts, Danielle

26
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22
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34

Makhita,
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Mbaba, Tshenolo

52
39

Czirják, Gábor

70

Outa, James
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Nyangiwe,
Nkululeko

68

Czirják, Gábor

71

Gilbert, Beric

33

Samie, Amadou

44

Smit, Andeliza

64

Halle, Snir

40

Jordaan, Bernard

35

Light, Jessica

32

34

The anuran blood parasite fauna of the Soutpansberg mountain range

du Buisson,
Joretha

40

50

The complete mitochondrial genome sequence of Hepatozoon theileri
and Hepatozoon ixoxo (Adeleorina: Hepatozoidae) parasitising frogs
from South Africa.

Haarhoff, Tiaan

49
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Nr.
82
31
40
94
68
42
9
44
99
61
7
62
96
KN
2
76
79
24
58
38
33

Title

Presenter

The epidemiology of roundworm species on goats reared under
Bedford Dry Grassland in the Eastern Cape, South Africa
The global status of hybrid forms of Fasciola (Digenea: Fasciolidae): A
systematic review
The hidden diversity of haemoprotozoan parasites infecting
Scyliorhinid sharks off the Western Cape coast of South Africa
The importance of correct identification of insects of veterinary
importance
The influence of geography and hosts on the microbiome composition
of the cat flea, Ctenocephalides felis
The mosquitocidal and antiplasmodial properties of quinoline
derivatives
The Pandarus conundrum
The prevalence of Cryptosporidium infection in wild mice
The role of environmental variables in metazoan parasitic community
composition of Clarias gariepinus (Burchell) in the Orange-Vaal River
system, South Africa
The spectrum of activity of citronella in the prevention and eradication
of malaria
The study of Sphyrion females infecting marine Osteichthyes off the
South African coasts
Trematode communities in the potamidid gastropod Pirenella
cingulata (Gmelin, 1791) (Cerithioidea: Potamididae) from the Persian
Gulf
Two new freshwater cymothoid isopods of the branchial fish parasitic
genus Mothocya Costa, in Hope, 1851 from Nigeria
Understanding parasite dynamics and genetic diversity in real and
changing small mammal communities
Understanding Schistosomiasis among children under five years old in
KwaZulu-Natal
Unravelling the dynamics of toxoplasmosis in humans and animals in
a human-livestock-wildlife interface area in Mpumalanga, South Africa
Using hematophagous fly blood meals to study the diversity of bloodborne pathogens infecting wild mammals
Vector-borne pathogen dynamics can be affected by the properties of
the host, not only by those of the vector
Viability of haemoproteids during different transmission seasons in
nature
Xenopus laevis still full of surprises: The first report of a species of
Babesiosoma Jakowska and Nigrelli, 1956 (Apicomplexa: Adeleorina)
from an African anuran
Xenopus laevis: the UberXL for parasites
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43
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76
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44
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25
45
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79
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56

Sebone, Makwena

24
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56

Hadfield, Kerry

77

Telfer, Sandra

18

Chimbari, Moses

21
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65

Prugnolle, Franck

67

Hasik, Adam

33
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54

Netherlands,
Edward

42

du Preez, Louis

39

Gala Dinner & Awards
Wednesday, 14 September | 17:00
Dress: Smart Casual (it is recommended
to take something warm along for the
game drive)
Join us for an unforgettable experience.
We will depart on a 2-hour game drive at
17:00pm, whereafter we will enjoy the last
Conference Dinner at the Cattle Baron
Restaurant, from 19:00.
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Keynote Presentations
Adding microbiomes to host-parasite interactions: the next step for
wildlife parasitology?
Robert Poulin
Department of Zoology, University of Otago, Dunedin, New Zealand robert.poulin@otago.ac.nz
After shaking the foundations of medical research, the microbiome revolution is now sweeping
through ecology and evolution. In this context, interactions between a host and a parasite can
no longer be seen as two-player games: they need to be reframed to incorporate the influence
of the microbial communities residing within the host and within the parasite. I will summarise
the implications of host-parasite-microbe interactions for wildlife parasitology. The focus will
be on the microbiomes of parasites themselves. I will introduce the Parasite Microbiome
Project, an international consortium of researchers aiming to catalyse research on parasite
microbiomes through an integrated and comparative approach founded on multi-omics
technologies. I will also present recent results of our studies on the microbiomes of trematode
species of New Zealand wildlife, addressing questions including: Do helminths with complex
life cycles possess a ‘core’ microbiome, i.e., a set of vertically transmitted bacteria that is not
shared with any host and persists through the life cycle? How much geographic variation does
this microbiome show among trematode populations? Does the composition of a trematode’s
microbiome affect its phenotype, i.e., its development and interactions with the host? Can a
parasite’s microbiome be manipulated experimentally? Incorporating symbiotic microbes into
the theoretical framework through which we study parasitism is necessary for a better
understanding of coevolution and disease ecology, and for the search for new therapies. What
lurks within has been ignored for too long: it’s time to look at microbes within parasites to
determine what strings they can pull.
Biography: Originally from Montreal, Canada, Robert obtained a
BSc from McGill University and a PhD from Laval University, before
eventually joining the University of Otago in 1992. Since arriving
there, he has established a research programme in parasite
ecology and evolution that focuses on broad questions but not on
any particular taxa. Currently, his research group has four main
research directions. First, his lab investigates the forces shaping
the evolution of parasites, in particular the evolution of life history
traits such as body size, host specificity, the ability to manipulate
host behaviour, and the complexity of the transmission pathways.
Second, they are studying the role of parasites in aquatic
ecosystems, i.e., how they affect community diversity and food web
stability, and how parasitism may interact with climate change to influence the properties of
ecosystems. Third, Robert has long been exploring large-scale patterns of parasite
biodiversity and biogeography, searching for the processes behind the diversification and
distribution of parasites and diseases. Finally, Robert and his team are now turning toward the
role of parasite microbiomes in shaping the host-parasite interaction. Robert was awarded
Otago University’s Distinguished Research Medal in 2013, the Hutton Medal from the Royal
Society of New Zealand in 2011 for outstanding contribution to animal sciences, the Wardle
Medal from the Canadian Society of Zoologists in 2007 for outstanding contribution to
parasitology and was elected Fellow of the Royal Society of New Zealand in 2001.
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Understanding parasite dynamics and genetic diversity in real and
changing small mammal communities
Sandra Telfer1, Mark Moseley1, Soanandrasana Rahelinirina2, Marcela Espinaze1, Toky
Randriamoria3, Voahangy Soarimalala3, Steve Goodman3, Jean-Michel Heraud2, Ines ViganWomas2, Laurence Baril2 & Minoarisoa Rajerison2
1

University of Aberdeen, United Kingdom - s.telfer@abdn.ac.uk
Institut Pasteur de Madagascar, Madagascar
3
Association Vahatra, Madagascar
2

Ecological, environmental and socioeconomic factors can all influence the risk from a zoonotic
disease. Land use at local and landscape scales can influence the distribution, abundance
and movement patterns of reservoir species, as well as how people interact with these
species. I will use data from a range of contexts in Madagascar to explore the epidemiology
of Leptospira spp. and the exposure risk for human communities. Pathogenic Leptospira spp.
can cause leptospirosis, one of the most common, but neglected, zoonotic diseases in the
world. Although rodent species can be important reservoirs, other species, including livestock,
may play a role. In our studies of invasive and endemic small mammals, areas with natural
forest have the highest diversity of Leptospira spp.. Leptospira species and genotypes varied
in their host range. However, three of the four pathogenic Leptospira species found infected
the abundant and invasive Rattus rattus, including species more commonly found in sympatric
endemic hosts. Abattoir sampling of livestock identified additional genotypes, but also
suggested transmission between rodents and livestock can occur. In terms of epidemiology
within reservoir populations, infection prevalence in rodents varied strongly between different
habitats and landscapes, whilst relationships between infection prevalence and measures of
host abundance and host diversity varied between Leptospira sp. Human exposure to
Leptospira is highest in rural agricultural communities and is associated with working in rice
fields and a lack of clean water for household chores.
Biography: Sandra Telfer is a Wellcome Trust Senior Research
fellow based at the University of Aberdeen in the UK. Sandra
obtained her BSc from the University of Edinburgh, and her MSc
and PhD from the University of Aberdeen. Her research addresses
both fundamental and applied questions related to host-parasite
dynamics in wild populations and the threat posed by wildlife
diseases to human and livestock health. Her research is
interdisciplinary, combining field studies and genetic analyses, as
well as social science methodologies. Sandra works in
Madagascar, collaborating closely with the Institut Pasteur de
Madagascar, and the UK, researching a range of rodent
microparasites, including Leptospira, Yersinia, Rickettsia and
Bartonella. Her group explores how spatial and temporal variation
in rodent infection rates and the diversity of pathogens depend on climate, habitat, and the
abundance and diversity of host and vector populations. In Madagascar, they also investigate
how exposure rates in humans depend on environmental and socio-economic factors, and the
development of strategies to reduce risk, such as more effective management of rodent
populations.
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ONE HEALTH – The story of parasite spillback and parasite spillover
in man-made southern African subtropical reservoirs
Maxwell Barson (PhD)
Department of Biological Sciences, University of Botswana, Botswana - Barsonm@ub.ac.bw
Humans impose a significant pressure on large herbivore populations, such as hippopotami,
through hunting, poaching, and habitat destruction. Anthropogenic pressures can also occur
indirectly, such as artificial lake creation and the subsequent introduction of invasive species
that alter the ecosystem. These events can lead to drastic changes in parasite diversity and
transmission, but generally receive little scientific attention. In order to document and identify
trematode parasites of the common hippopotamus (Hippopotamus amphibius) in artificial
water systems of Zimbabwe, we applied an integrative taxonomic approach, combining
molecular diagnostics and morphometrics on archived and new samples. In doing so, we
provide DNA reference sequences of the hippopotamus liver fluke Fasciola nyanzae, enabling
us to construct the first complete Fasciola phylogeny. We describe parasite spillback of F.
nyanzae by the invasive freshwater snail Pseudosuccinea columella, as a consequence of a
cascade of biological invasions in Lake Kariba, one of the biggest artificial lakes in the world.
Additionally, we report an unknown stomach fluke of the hippopotamus transmitted by the nonendemic snail Radix aff. plicatula, an Asian snail species that has not been found in Africa
before, and the stomach fluke Carmyerius cruciformis transmitted by the native snail Bulinus
truncatus. Finally, Biomphalaria pfeifferi and two Bulinus species were found as new snail
hosts for the poorly documented hippopotamus blood fluke Schistosoma edwardiense. Our
findings indicate that artificial lakes are breeding grounds for endemic and non-endemic snails
that transmit trematode parasites of the common hippopotamus. This has important
implications, as existing research links trematode parasite infections combined with other
stressors to declining wild herbivore populations. Therefore, we argue that monitoring the
anthropogenic impact on parasite transmission should become an integral part of wildlife
conservation efforts.
Biography: I am an academic and researcher of aquatic animal
health and my research spans systematics, ecology and
pathology of parasitic diseases of African freshwater animals
(fishes, Amphibia, birds, hippos). I am an alumnus of the US
Fulbright Research Scholar fellowship, where I received training
in fish pathology at the Gulf Coast Research Laboratory,
University of Southern Mississippi. I served for 3 years as a
member of the World Organisation for Animal Health’s (OIE)
Aquatic Animal Health Standards Committee and I also consult
for the FAO, OIE and the AU-IBAR on aquatic animal health
issues in Africa. I was in the SADC Aquatic Biosecurity working
group (2014-2017) and I am currently a member of the SADC
expert team on fish health. To date, I have authored more than
40 articles in peer-reviewed publications, the majority of which include fish parasites, diseases,
histopathology and aquaculture. I have also peer-reviewed scientific manuscripts for the
following journals / publications: African Journal of Aquatic Science, African Zoology,
Helminthologia, Journal of Helminthology, Journal of Parasitology, Onderstepoort Journal of
Veterinary Research, Physics & Chemistry of the Earth, PLos One, Tanzanian Journal of
Science, Transboundary and Emerging Diseases, Turkish Journal of Zoology, University of
Zimbabwe Lake Kariba Research Bulletin as well as for the National Research Foundation
(RSA) and the Zimbabwe Research & Intellectual Expo. I am a member of the Parasitological
Society of Southern Africa (PARSA), the World Aquaculture Society African Chapter and the
Zimbabwe Fish Producers Association (ZFPA). I recently carried out an aquatic animal
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disease inspection of Spring Genetics Hatchery in Miami, USA on behalf of Lake Harvest
Aquaculture and the Government of Zimbabwe, which resulted in the importation of a new
breed of Oreochromis niloticus to be cultured in Lake Kariba (http://springgenetics.com/articles/spring-genetics-signs-agreement-with-africas-largest-integrated-tilapiaproducer/). I have recently been appointed by SADC the national consultant to develop
Botswana’s National Aquatic Animal Health Strategy through the SADC’s “Strengthening
National and Regional Linkages” project funded by GIZ and the EU (Feb-Oct 2021).

Oral Presentations
(001) Game translocation and the inherent threat of pathogen transmission: The
case of Anaplasmosis in Zambia
Simbarashe Chitanga1,2,3, Rhodasi Mwalei4, Malala Mulavu2, Cynthia Khumalo Sipho4,
Andrew Mukubesa5, King Nalubamba6, Benjamin Mubemba7, Katendi Changula8, Edgar
Simulundu,9, Boniface Namangala8, Liywali Maata4, Chisha Zulu Victor10, Musso Munyeme6 &
Walter Muleya4
1

Department of Preclinical Studies, School of Veterinary Medicine, Faculty of Health
Sciences & Veterinary Medicine, University of Namibia, Namibia - schitanga@unam.na,
schitanga@gmail.com
2
Department of Biomedical Sciences, School of Health Sciences, University of Zambia, P.O
Box 32379, Lusaka 10101, Zambia - m.mulavu@gmail.com
3
School of Life Sciences, College of Agriculture, Engineering & Sciences, University of
KwaZulu-Natal, Durban, South Africa
4
Department of Biomedical Sciences, School of Veterinary Medicine, University of Zambia,
P.O Box 32379, Lusaka, Zambia - rhodasimwale@outlook.com;
khumalocynthiasipho@gmail.com; liywaliimataa@gmail.com; muleyawalter@gmail.com
5
Department of Disease Control, School of Veterinary Medicine, University of Zambia, P.O
Box 32379, Lusaka, Zambia - mukubesaandrew@gmail.com
6
Department of Clinical Studies, School of Veterinary Medicine, University of Zambia, P.O
Box 32379, Lusaka, Zambia - king.nalubamba@unza.zm; mmunyeme@unza.zm
7
Department of Wildlife Sciences, School of Natural Resources, Copperbelt University, P.O
Box 21692, Kitwe, Zambia - mubembab85@yahoo.co.uk
8
Department of Paraclinical Studies, School of Veterinary Medicine, University of Zambia,
P.O. Box 32379, Lusaka 10101, Zambia - katendi.changula@gmail.com;
boniface_1020@yahoo.com
9
Macha Research Trust, Zambia - esikabala@yahoo.com
10
Department of Clinical Studies, School of Veterinary Medicine, University of Zambia, P.O.
Box 32379, Lusaka 10101, Zambia - victor.zulu@unza.zm
Game translocation is done for various reasons such as part of conservation efforts, sporting
activities, wildlife farming as well as efforts to reduce human-wildlife conflicts. This movement
of wildlife carries the inherent risk of introduction of pathogens of great threat to human health
and the livestock sector. Amongst some of the pathogens which can be introduced are those
which are transmitted by ticks. In order to establish the extent of threat posed by game
translocation in introduction of tickborne pathogens, a total of 47 archived Sable samples
obtained from translocated Sables were screened for the presence of human and animal
infective Anaplasma species. 21.3% (10/47) of the samples were confirmed to be positive for
Anaplasma species amongst which were A. marginale (1/10), A. ovis (7/10) and A. platys
(2/10). The findings from our study indicate the risk of transfer of human and livestock infective
tickborne pathogens across regions as a result of game translocation. A. marginale and A.
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ovis are known livestock infective pathogens, often associated with significant production
losses, including deaths, thus having a significant impact on livestock production. Though
often understudied, A. ovis has even more severe impact on the livelihoods of resource-limited
rural communities for whom small ruminants are the mainstay for their animal production. A.
platys is a known zoonotic pathogen that has been associated with a number of human
infections. We therefor recommend the inclusion of tick-borne pathogen screening as part of
the pathogens screened for prior to translocation.

(002) Understanding Schistosomiasis among children under five years old in
KwaZulu-Natal
Moses J. Chimbari1,2 on behalf of KwaZulu-Natal Ecohealth Program (KEP) 2
1

Great Zimbabwe University, P.O. Box 1235, Masvingo, Zimbabwe - Chimbari@ukzn.ac.za
University of KwaZulu-Natal, School of Nursing and Public Health, Durban, South Africa

2

Schistosomiasis is a disease caused by parasitic trematode worms (schistosomes) of the
genus Schistosoma. WHO aims to eliminate schistosomiasis by 2025. In line with this goal,
millions of school-aged children (SAC) worldwide have received free praziquantel drugs
through mass drug administration campaigns to prevent morbidity. However, the absence of
clear policies regarding pre-school aged children (PSAC) has led to them being neglected in
the interventional programs involving the SAC and adult groups. We determined the burden
of schistosomiasis in under five years old PSAC (n = 653) and compared that to the burden of
the SAC (n = 862) to justify the for intervention in the under 5’s in the KwaZulu-Natal province.
Prevalence for schistosomiasis was 3.24% among SAC compared to 0.46% for PSAC. The
Zululand district had the highest prevalence of schistosomiasis in both SAC (6%) and PSAC
(0.30%). Our results for the SAC group compare well with those of the 2016 CDC survey
conducted in the province in that Schistosoma haematobium is prevalent. We conclude that
schistosomiasis is more prevalent among SAC than PSAC. The prevalence rates could be an
underestimate as the survey was done during a period of low rains. This is supported by snail
data collected simultaneously with parasitology data. Fewer snails with low infections were
found.

(003) Analytical approaches and environmental vs host-associated drivers of
parasite beta-diversity: a case study with fleas in Mongolia
Boris R. Krasnov1, Irina S. Khokhlova1 and Renan Maestri2
1

Jacob Blaustein institute for Desert Research, Ben-Gurion University of the Negev, Israel krasnov@bgu.ac.il; khokh@bgu.ac.il
2
Universidade Federal do Rio Grande do Sul, Brazil - email n/a
We investigated the beta-diversity of fleas parasitic on rodents along environmental and host
turnover gradients in Mongolia using linear (partial regression) and non-linear (Generalized
Dissimilarity Modelling; GDM) approaches. We asked (a) which factor explains a larger
proportion of the variation in flea beta-diversity and (b) whether linear versus non-linear
approach produces similar results. Partial regression analyses resulted in only 24% of
explained variance. Environmental variables and rodent turnover independently explained
similarly small portions of flea turnover. The GDM resulted in 68.4% of explained deviance.
The best predictor of flea species turnover was the air temperature followed by rodent host
beta-diversity and the precipitation gradient. Importantly, flea and rodent beta-diversity
responded to environmental gradients independently. Then, we partitioned flea and host beta4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022
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diversity into species replacement and richness difference components and analysed their
relationships with off-host environment and the respective components of host beta-diversity
using GDM. It appeared that the effect of the gradient in air temperature on flea beta-diversity
was mainly associated with its richness difference component, whereas its species
replacement component was mainly affected by that of host beta diversity. We conclude that
(a) off-host environment and rodent host turnover are the main factors affecting flea betadiversity; (b) flea communities respond to these environmental factors directly and not being
mediated via hosts; (c) different components of parasite beta diversity facet respond to
different biotic and abiotic factors and (d) accommodation of the non-linearity in beta-diversity
responses to gradients allows patterns obscured by linear approaches to be revealed.

(004) Phylogenetic studies of larval digenean trematodes from freshwater snails
and fish species in the proximity of Tshwane metropolitan, South Africa
Esmey B.E. Moema1, Pieter H. King2, and Johnny N. Rakgole3
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The description and classification of digenean trematodes is commonly accomplished by using
morphological features, especially in adult stages. This has, however, been a challenge when
studying the larval stages of digenean trematodes as their features such as the reproductive
structures are not yet fully developed. The aim of this study was to provide an analysis of the
genetic composition of larval digenean trematodes using PCR and sequence analysis. DNA
was extracted from a clinostomatid metacercaria, 27-spined echinostomatid redia, avian
schistosome cercaria and strigeid metacercaria from various dams in the proximity of Tshwane
metropolitan, South Africa. PCR was performed using extracted DNA with primers targeting
various regions within the larval digenean trematodes genomes. Agarose gel electrophoresis
was used to visualise the PCR products. PCR products were sequenced on ABI genetic
analyser platform. Genetic information obtained from this study had a higher degree of
discrimination than morphological characteristics of seemingly similar organisms.

(005) Ectoparasite diversity associated with Mastomys coucha (Rodentia:
Muridae) and the role of extrinsic factors in shaping parasite infestations
Alyssa J. Little1 ,Conrad Matthee2, Cang Hui3 and Sonja Matthee2
1

Department of Conservation Ecology and Entomology, Stellenbosch University, Stellenbosch
7600, South Africa -20903138@sun.ac.za; smatthee@sun.ac.za
2
Department of Botany and Zoology, Stellenbosch University, Stellenbosch 7600, South Africa
– cam@sun.ac.za
3
Department of Mathematical Sciences, Stellenbosch University, Stellenbosch 7600, South
Africa – chui@sun.ac.za
Parasites represent a significant part of biodiversity on Earth, yet they are often overlooked in
biodiversity assessments. In South Africa, limited information is available on the ectoparasites
associated with rodents and the role of host factors and habitat type on ectoparasite
communities. This study aimed to firstly, record the ectoparasite species that are associated
with the rodent Mastomys coucha and secondly, to establish the influence of habitat type and
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host factors (body size, sex, reproductive state) on ectoparasite infestations. Rodents were
trapped across a wildlife-human/domestic animal interface in the Savanna biome during 2014
and 2015. In total, 2 954 ectoparasites were collected. From this, 13 ectoparasitic taxa were
recorded of which one was a species of louse, seven were fleas, and five were ticks. Mites
were only reported as a group. The species richness for ectoparasites was higher in the
natural (10) compared to the agriculture habitat type (8), whereas the abundance was lower
in the natural (344) compared to agricultural habitat type (1104). Louse, tick and mite counts
were significantly positively related to host body size. Mite and tick counts were also
significantly higher on females compared to male rodents. The number of lice individuals were
significantly higher on rodents trapped in the agriculture habitat type compared to the natural
habitat type. This study provides novel ectoparasite data for M. coucha as previous
ectoparasite data was only available for Mastomys natalensis. In addition, this study highlights
the importance of extrinsic factors on the distribution of ectoparasites in a landscape.

(006) Parasites of selected ornamental fishes imported into South Africa
Prince S. Molokomme1, Wilmien J. Luus-Powell1 and Iva Přikrylová1,2
1
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wilmien.powell@ul.ac.za; ivaprik@gmail.com
2
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University, Potchefstroom, South Africa
Non-native fish species can endanger biodiversity and ecosystem integrity. Five ornamental
fish species (i.e., Koi carp, Cyprinus carpio Linnaeus; Angelfish, Pterophyllum scalare
Schultze; Firemouth cichlid, Thorichthys meeki Brind; Panda garra, Garra flavatra Kullander
& Fang; Tinfoil barb, Barbonymus schwanefeldii (Bleeker) were received via a commercial
importing company from Thailand. Standard procedures were applied for fish handling, fish
dissection, examination, fixation, and preservation of parasites. The infestation indices of
infected fish were calculated. The shape and size of taxonomically important structures were
used to identify parasites. Two hosts, B. schwanefeldii and P. scalare, were infected by
monogenean parasites on the gills, with prevalence of 80% and 41% and mean intensity of
infection of 21.7 and 29.7, respectively. Three species of the genus Dactylogyrus Diesing,
1850 were identified from the gills of the host, Dactylogyrus tapienensis Chinabut & Lim, 1993,
Dactylogyrus vitticulus Chinabut & Lim, 1993 and Dactylogyrus lampam (Lim & Furtado,
1986). On the gills of P. scalare two species of genus Gussevia Kohn & Paperna, 1964, G.
spiralocirra Kohn & Paperna, 1964 and G. obtusa Kritsky, Thatcher & Boeger, 1986, were
found. Gussevia obtusa on P. scalare represents a new host record. The present findings are
a first report of all these monogenean parasites in South Africa. Garra flavatra was infected
by parasitic ciliate Ichthyophthirius multifillis Fouguet, 1876 with a prevalence of 25% and
mean intensity of infection of 40.5. No parasite was found on T. meeki and C. carpio.
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(007) The study of Sphyrion females infecting marine Osteichthyes off the South
African coasts
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Sphyriidae is a family of Siphonostomatoida with eight reported genera worldwide. To date,
only nine species have been reported from South African waters. Members of this family are
symbionts of deep sea and open ocean fish. Adult females undergo transformation through
loss of locomotory appendages to suit their mesoparasitic lifestyle and develop
cephalothoracic horns for attachment to the host. Specimens previously collected from marine
bony fish off the South African coasts, were preserved in 70% ethanol and examined. The
selected specimens were studied with the aid of the wooden slide technique, using both
stereo- and light microscopes. The studied specimens belong to the genus Sphyrion due to
the possession of the following characters: a hammer-shaped (sphyra) cephalothorax;
cylindrical neck of various lengths; a round, flat trunk with a short abdomen; posterior
processes, which are branched and grape-like; and long, straight multiseriate egg sacs.
Currently there are three accepted Sphyrion species which can be distinguished from each
other as follows: S. laevigatum with a cephalothorax having up to 8 protuberances and a short
neck, S. quadricornis with 4 protuberances on the cephalothorax and S. lumpi with 2 – 3
protuberances and short posterior processes. This is the first report of S. quadricornis off the
coast of South Africa, while both S. lumpi and S. quadricornis are reported from new host
species.

(008) Diversity and distribution of ectoparasite taxa associated with Micaelamys
namaquensis (Rodentia: Muridae), an opportunistic commensal rodent species
in South Africa
Sonja Matthee1 and Llyle Stevens1
1

Department of Conservation Ecology and Entomology, Stellenbosch University, Stellenbosch
7600, South Africa - smatthee@sun.ac.za; 19008368@sun.ac.za
South Africa boasts a rich diversity of small mammals of which several are commensal and
harbour parasites of zoonotic importance. However, limited information is available on the
parasite diversity and distribution associated with rodents in South Africa. This is particularly
relevant for Micaelamys namaquensis, a regionally widespread and locally abundant species
that is often commensal. To address the paucity of data, the aim of the study was to record
the ectoparasite diversity associated with M. namaquensis and develop distribution maps of
lice and mites associated with M. namaquensis and other rodents in South Africa. Micaelamys
namaquensis individuals (n = 216) were obtained from 12 localities representing multiple
biomes during 2017 – 2018. A total of 5591 ectoparasites representing five taxonomic groups:
fleas (415), lice (4076), mesostigmatid mites (585), chiggers (only prevalence data) and ticks
(515) were recorded. These consisted of at least 57 taxa of which ticks were the most speciose
(20 taxa). Novel contributions include new host and locality data for several ectoparasite taxa
and undescribed chigger species. Known vector species were recorded which included fleas
(Ctenocephalides felis, Dinopsyllus ellobius and Xenopsylla brasiliensis) and ticks
(Haemaphysalis elliptica, Rhipicephalus appendiculatus and Rhipicephalus simus). Locality
records indicate within-taxon geographic differences between the two louse species and the
three most abundant mite species. It is clear that M. namaquensis hosts a rich diversity of
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ectoparasite taxa and, as such, is an important rodent species to monitor in habitats where it
occurs in close proximity to humans and domestic animals.

(009) The Pandarus conundrum
Susan M. Dippenaar
Department of Biodiversity, University of Limpopo, Private Bag X1106, Sovenga, 0727,
South Africa - susan.dippenaar@ul.ac.za
Pandarus is one of the 23 genera of the family Pandaridae, all of which are found symbiotic
with elasmobranch hosts. They all possess a caligiform cephalothorax and are divided into
two groups based on the presence of dorso- or dorsolateral plates on the free thoracic
segments 2-4. Pandarus species are found on the body surface of both pelagic and inshore
species of sharks. There are 11 accepted species and three that still needs validation based
on new reports or descriptions. Species of Pandarus are not easily distinguished, evident in
the previously 30 described species of which only 11 were valid. Additionally, there is
morphological variation amongst the individuals of a species that complicates the species
identification. Currently five of the valid species were reported from South African waters.
Specimens were collected from sharks off the South African coast and preserved in 70%
EtOH. The collected specimens were studied using both stereo- and compound microscopes
and selected specimens were also studied using scanning electron microscopy. Results
highlight the characteristics of collected Pandarus species useful in species identification as
well as the hosts infected by certain species.

(010) A study of Ichthyoparasites from imported ornamental fish from Sri Lanka
Linda P. Lukhele1, Joseph R. Sara1; Wilmien J. Luus-Powell1 and Iva Přikrylová1,2
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In South Africa, most ornamental fish are imported from other countries and consequently
some ichthyoparasites can be transported along with the host species. Currently, the
legislation does not require quarantine of imported ornamental fish into South Africa for
commercial and non-commercial purposes. In the present study, 10 ornamental fish species
comprising nine families i.e. Auchenipteridae: Trachelyopterus fisheri; Characidae: Metynnis
hypsauchen; Cyprinidae: Barbonymus schwanenfeldii, Carassius auratus; Loricariidae:
Hypostomus plecostomus; Melanotaeniidae: Melanotaenia lacustris; Mochokidae: Synodontis
batensoda; Osphronemidae: Osphronemus goramy; Pangasiidae: Pangasianodon
hypophtalmus; Poecilidae: Poecilia latipinna were imported from Sri Lanka using an
established trading company. Fish were examined for the presence of parasites using
standard methods with regard to fish dissection, and the fixation and preservation of parasites.
Parasite prevalence and mean intensity for each fish species were determined. Of the 10 fish
species examined five were reported to be infected, with Monogenea parasites being the most
dominant. Carassius auratus was infected by Argulus japonicus, Dactylogyrus baueri,
Dactylogyrus intermedius, Gyrodactylus gurleyi and Gyrodactylus kobayashii. The gills of H.
plecostomus were infected by Heteropriapulus heterotylus and an unidentified cyst. Metynnis
hypsauchen, P. hypophtalmus and B. schwanenfeldii were each infected by a single parasite
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species which were Urocleidoides sinus, Thaparocleidus caecus and Dactylogyrus lampam
respectively. The prevalence for monogenean parasites varied between 60% for H.
heterotylus from H. plecostomus and 100% for T. caecus from P. hypophtalmus.

(011) Phylogenetic and a metagenomic pathobiome analyses of the invasive red
sheep tick (Haemaphysalis punctata) in the Eastern United States
Danielle M. Tufts
University of Pittsburgh, Graduate School of Public Health, Infectious Diseases and
Microbiology Department, 2119 Public Health, 130 DeSoto Street, Pittsburgh dmt80@pitt.edu
An established population of the red sheep tick, Haemaphysalis punctata, was recently
discovered for the first time in the western hemisphere and in the USA. Ticks were collected
from the environment and found in archived collections from 2010-2020. The invasion of this
tick species presents a potential threat to livestock, wildlife, and human health as the host
associations and vector potential of this invasive pest in the US are unknown. In its native
range, H. punctata feeds on avian, small mammal, ungulate, and human hosts and are known
to vector several pathogens (Babesia spp., Brucella spp., Rickettsia spp., Theileria spp., Tickborne encephalitis, etc.). To determine the potential country of origin of H. punctata, a
phylogenetic analysis of the cox1 gene compared sequences from the US population to
several countries from their native range in the Palearctic region. While H. punctata has
established itself on Block Island, RI and different life stages were recovered, the population
has remained low throughout the study period. No ticks were recovered from small mammals,
but larvae were collected from native avian species, suggesting H. punctata may have arrived
in the US on migratory birds from Europe. Novel Rickettsia and Coxiella species were
discovered in archived samples (n=15) using two high throughput sequencing approaches,
virus enrichment and shotgun metagenomics. These results provide evidence on the countryof-origin H. punctata invaded from, population abundance and distribution in the western
hemisphere, and the potential threat to human health in the US.

(012) African mosquito infection studies to block malaria transmission
Lizette L. Koekemoer1, Janette Reader1, Mariëtte van der Watt1, Lyn-Marie Birkholtz1, Jacek
Zawada1, Ayesha S. Aswat1, Nelius Venter1, Luisa Nardini1 and Erica Erlank1
1
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lynmarie.birkholtz@up.ac.za; jacek.zawada@wits.ac.za; ayeshasiddikah@gmail.com;
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The recent World Health Organization malaria report highlights the challenges that malaria
control programs face to reduce, and ultimately eliminate malaria. The most successful
approach to combat this tropical disease are joint multidisciplinary approaches using as many
control measures as possible in combination. Even then, drug and insecticide resistance
remain a major risk to these operations and motivates the search for next generation
interventions (including medicines) to eliminate and ultimately eradicate malaria. Ideally, these
medicines would also block transmission between the invertebrate and vertebrate hosts
(amongst other criteria). To achieve this, a mosquito malaria infection platform was
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established, and targeted compounds were evaluated for their malaria transmission reduction
potential in African malaria vector species. We will describe some of the challenges and
highlights during this journey of establishing the “mosquito-malaria-infection” platform using
the recent de novo screening of the Medicines for Malaria Venture (MMV) Pandemic
Response Box against Plasmodium falciparum.

(013) Malaria vector control in rural Mali
Sue-Ellen Wragge1, Maureen Coetzee2, Jacek Zawada2, Ayesha S. Aswat2 and Lizette L.
Koekemoer2
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2

Sadiola (SEMOS) gold mine is in the Sadiola district of western Mali, south of the regional
area of Kayes. The area has a distinctive rainy (May – October) and dry season (November –
April). Malaria transmission peaks during the September and October months. The Malaria
Vector Control program is managed by the SEMOS Health Department, comprising of nine
surrounding villages as well as the mine accommodations and workplace. The current
program impacts approximately 25,000 people annually as part of SEMOS health
departments’ community outreach. The program bases its insecticide strategy on
entomological surveys, rotating the insecticides used to ensure resistance is managed
appropriately. The program has utilized a mosaic spray pattern for indoor residual spraying to
aid in covering developing resistance in the two main malaria vector mosquitoes, namely
Anopheles gambiae s.s. and An. arabiensis. Other methods used to control these vectors are
larviciding and household-based education. Additional control for other species (Culex and
Aedes) is the treating of village pit toilets using 2-4mm pre-expanded polystyrene beads. The
program incorporates the detection of Plasmodium falciparum infection rates in mosquitoes
caught during surveys that are carried out on site.

(014) Molecular characterization of larval trematodes infecting freshwater snails
Gantshe G. Molaba1, Khethiwe Mtshali1, Nthatisi I. Nyembe2, Moeti O. Taioe3 and Oriel. M.M.
Thekisoe4
1
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4
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X6001, Potchefstroom, 2520, South Africa - Oriel.Thekisoe@nwu.ac.za
Trematodes are a group of snail-borne digenetic flukes that affect a variety of animals and
humans. The aim of the study was to assess the prevalence of trematodes in naturally infected
freshwater snails with particular interest on Fasciola, Schistosoma and Paramphistomum
species. Snails were collected from various water sources at selected sites in the City of
Tshwane and Thabo-Mofutsanyane municipalities. External morphological features and PCR
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were used to identify snail species. Identification and characterization of trematode species
was established using PCR and PCR–RFPL using the restriction enzymes. The snail and
larval DNA were sequenced, and the obtained sequences were used in phylogenetic analyses.
A total of 887 snails were collected including Physa spp. (51%), Oxyloma spp. (20%), Galba
truncatula (12%), Pseudosuccinea columella (10%), Planorbella duryi (6%) and Bulinus
truncatus (1%). From this, 272 sample pools, comprising of 3 snails of the same species per
pool, were processed for molecular analysis. All samples were negative for Schistosoma spp.,
while sequence analysis for the confirmation of Paramphistomum spp. was inconclusive. An
overall prevalence of 46% was obtained for F. hepatica from all sample sites in all identified
species. PCR, PCR-RFPL and sequencing results for F. hepatica were congruent. The highest
infection rate was observed among Physa (25%) and the least infection in B. truncatus
(0.74%), both collected from rivers. To the best of our knowledge, this is the first report of
detection of F. hepatica in Pl. duryi and Oxyloma species and its natural infection in Physa
species in South Africa.

(015) First human infection caused by Anthemosoma garnhami, a piroplasm of
African rodents
John Frean1, David Stead2, Desiree du Plessis2 and Michelle Bosman2
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The murine piroplasm parasite Anthemosoma garnhami Landau, Boulard & Houin, 1969 was
first described in the blood of Percival’s spiny mouse, Acomys percivali Dolman, 1911 from
the Omo Valley, Ethiopia. Very little is known about the genus Anthemosoma. Its evolutionary
history, full life cycle including vectors, prevalence, reproduction, and relationships with the
other piroplasms, are still unclear. Only two newer records from a single location in Namibia
in 1985 mentioned natural infections by Anthemosoma sp. in Aethomys and Thallomys
species rodents. The human infection with this parasite occurred in a 24-year-old male of
Zimbabwean origin, who presented with a three-month history of headache, joint and chest
pains, together with weight loss and night sweats. He was found to be HIV positive and clinical
examination revealed anaemia, and liver and spleen enlargement. Intraerythrocytic objects
resembling malaria parasites were seen on a peripheral blood smear, but malaria antigen tests
were negative. Babesia-oriented PCR and Sanger sequencing of the 18s rRNA gene identified
the pathogen as A. garnhami. Piroplasms are generally transmitted by ixodid ticks, but the
patient did not recall having had any tick or other arthropod bites. In this case, HIV-related
immunodepression probably allowed establishment of an accidental infection and the
prolonged pre-diagnosis illness suggests that the parasite is only moderate pathogenic in
humans. The patient responded well to anti-babesial drugs (quinine and clindamycin), plus
initiation of antiretroviral therapy. To our knowledge, this is the first human infection with this
parasite to be described.

4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022

Page 28

(016) Mosquito, mosquito on the wall, who is the strongest of them all?
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Malaria is globally a health and social economic burden. An initiative to prevent the disease
from spreading is the block in transmission from human host to mosquito vector through the
bite of an infective female Anopheles mosquito. Most of the major malaria vector species in
Africa that are involved in malaria transmission belong to the Anopheles funestus group or An.
gambiae complex. The evaluation of possible transmission blocking effects of compounds in
African malaria vectors are routinely done with the standard membrane feeding assay (SMFA).
The aim of the study was to evaluate the impact of African malaria vector species and vector
strains from different origins, on the susceptibility to Plasmodium falciparum to determine
which strain would be most suitable for future research. Female Anopheles mosquitoes were
artificially infected with P. falciparum infected blood through the SMFA and maintained under
stable temperature and relative humidity conditions for the parasite to fully develop in the
mosquito’s midgut. Longevity, feeding rate, oocyst prevalence and oocyst intensity were
recorded. The longevity of An. funestus was superior to the other African malaria vector
species post infection, while An. arabiensis indicated a higher prevalence and intensity of
oocysts in the mosquito’s midgut. The display of greater longevity post infection of An.
funestus made this a better species to study sporogony, while An. arabiensis was more
susceptible to infections. Anopheles gambiae, COGS strain displayed the best performance
overall and will be used in future South African SMFA transmission blocking evaluation studies
as laboratory species model.

(017) Molecular phylogeny of Gyrodactylidae (Platyhelminthes: Monogenea)
with a deeper focus on Gyrodactylus von Nordmann, 1832
Iva Přikrylová1,2, Nikol Kmentová3, Wilmien J Luus-Powell1, Maarten PM Vanhove3
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Gyrodactylidae contains 24 viviparous genera of which seven are endemic to the African
continent. Molecular data, a long fragment of 18S rDNA, are available for 13 genera only with
the species rich Gyrodactylus as the most represented genus. A total of 34 novel sequences
of 18S rDNA representing three genera i.e., Afrogyrodactylus, Gyrdicotylus and Gyrodactylus,
both marine and freshwater habitats and three continents (Africa, Antarctica, and Europe)
were generated. An additional 27 sequences of 12 genera of Gyrodactylidae were retrieved
from GenBank and sequences of three representatives of oogyrodactylids were selected as
outgroup. Phylogenetic analyses applying Bayesian inference and maximum likelihood were
conducted. Species of the genera Gyrodactyloides/Leredactylus/Lamiscus/Scleroductus
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together form an early diverging lineage in the family. Species of six African genera cluster in
a separate lineage, but the position of Macrogyrodactylus remains unresolved. Within
Gyrodactylus, species infecting African clariids, mormyrids and European G. carassii, G.
sedelnikowi and G. elegans cluster as part of an early diverging lineage. The polyphyly of the
species parasitizing African cichlids is confirmed. The Antarctic specimens cluster as a sister
lineage to Fundulotrema/Swingleus, and species parasitizing cichlids and gobiids. South
American species form a separate lineage together with one species from an African cyprinid
host. The present findings show that bigger efforts would be needed in producing new
sequences of Gyrodactylus to obtain a more realistic picture of relationships within the genus.

(018) Multispecies reservoir of Spirometra erinaceieuropaei (Diphyllobothridae)
in carnivore community and factors affecting its spread in NE Poland
Rafal Kowalczyk1, Eliza Kondzior1,2, Tomasz Borowik1 and Marta Kolodziej-Sobociska1
1
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Faculty of Biology, University of Białystok, Poland
Sparganosis is a zoonotic infection caused by larvae (spargana) of Spirometra tapeworm with
a complex life cycle including definitive, intermediate, and paratenic hosts. It’s increasingly
recognised as a dangerous parasitosis, also for humans. European studies on Spirometra
were based so far on incidental reports. To investigate spread and rates of Spirometra
infection in NE Poland, we necropsied 583 carcasses of nine carnivore species. Spirometra
larvae were found in subcutaneous tissue of seven species including: raccoon dog, European
badger, pine marten, red fox, American mink, European polecat, and river otter. The parasite
was not found in Eurasian lynx and stone marten. It was genetically confirmed as S.
erinaceieuropaei. European badgers and raccoon dogs were characterized by the highest
prevalence, and badgers and American minks by the highest infection intensity. Native
badgers showed an increase in the probability of infection with age, while no such relationship
was observed in invasive raccoon dogs. Spirometra spread analysis showed a spatially
diversified probability of infection with the highest values in the biodiversity hot spot,
Bialowieza Primeval Forest. Our study revealed that various mammal species can serve as
S. erinaceieuropaei reservoir. The frequency and level of infection may differ between selected
hosts and likely depend on several factors including host diversity and habitat structure in a
given area. It may also possibly be shaped by duration of host-parasite co-evolution.

(019) Small, and neglected snail Burnupia stenochorias (Ancylidae) harbours
diverse symbionts with complex biotic interactions
James Omondi Outa1 and Annemariè Avenant-Oldewage1
1

Department of Zoology, University of Johannesburg, P.O. Box 524 Auckland Park,
Johannesburg, 2006, South Africa - outaj@uj.ac.za; aoldewage@uj.ac.za
Freshwater gastropods have been the subject of numerous studies since they are intermediate
hosts for digeneans that infect diverse aquatic and terrestrial animals. In Africa, most of the
investigations have focused on digeneans of planorbid, bulinid and lymnaeid snails. Even
though ancylids are abundant, they remain neglected in many parasitological studies.
Moreover, apart from the digeneans, other metazoan symbiont taxa of snails are largely
unknown. The aim of the current study was to investigate the diversity of metazoan symbionts
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of Burnupia stenochorias from the Vaal and Crocodile River systems in, Gauteng, South
Africa. Overall, 546 specimens (shell length = 2.3 – 6.9 mm) were examined, of which 35.4 %
harboured symbionts. Larvae of four digeneans (Petasiger variospinosus, two Echinostoma
species and Clinostomum sp.), nematode Daubaylia sp., oligochaete Chaetogaster limnaei,
chironomid larvae and a nemertean were recovered from the snails. Daubaylia sp. was the
dominant symbiont, infecting 22.6 % of the snails. Apart from the chironomids that co-occurred
with other symbionts, the other taxa seem to exclude each other competitively. In shared
hosts, rediae of echinostome P. variospinosus were observed to devour parasitic Daubaylia
sp. Only 2.9 % of the snails with commensal C. limnaei harbored digeneans, indicating that
the oligochaete protects the snails from the digeneans. Moreover, there was no co-occurrence
of Clinostomum sp. and the echinostomes. In summary, antagonistic interactions among
symbionts influence their occurrence, and reduce the parasite loads on individual snails.

(020) Evaluation of Trypanocidal activity of Triclosan on animal trypanosomes
Nthatisi I. Molefe-Nyembe1,3, Daisuke Kondoh1, Xuenan Xuan1, Noboru Inoue1 and Keisuke
Suganuma1,2
1

National Research Center for Protozoan Diseases, Obihiro University of Agriculture and
Veterinary Medicine, Nishi 2-11 Inada, Obihiro, Hokkaido 080-8555, Japan - kondohd@obihiro.ac.jp; gen@obihiro.ac.jp; ircpmi@obihiro.ac.jp; k.suganuma@obihiro.ac.jp
2
Research Center for Global Agromedicine, Obihiro University of Agriculture and Veterinary
Medicine, Nishi 2 -11 Inada, Obihiro, Hokkaido 080-8555, Japan
3
Department of Zoology and Entomology, University of the Free State, Private bag X13,
Phuthaditjhaba, 9866, South Africa - nthatisimolefe@gmail.com
Animal trypanosomosis is an economically important disease resulting in loss of productivity,
furthermore, millions are lost in the process of combating and treating the disease. Few
available drugs used for the treatment of trypanosomosis are negated by severe toxicity
effects and well documented resistance. The aim of this study was to demonstrate the efficacy
of triclosan (TCS) against animal trypanosomes. In vitro, TCS was tested on T. congolense,
T. brucei brucei and T. evansi, whilst cytotoxicity effects were examined on the MDBK and
NIH 3T3 cells. TCS possessed an in vitro IC50 of 1.93 ± 0.86; 1.82 ± 0.21 and 1.06 ± 0.07
(mean in μg/ml ± S.D) for T. congolense, T. b. brucei and T. evansi, respectively. An IC50 of
15.15 ± 6.83 and 2.20 ± 1.01 μg/ml were recorded for the MDBK and NIH 3T3 cells
respectively. In vivo, BALB/c mice were infected with T. congolense at 3 x 105 parasites/head.
Mice were treated orally and intraperitoneally for 7 days with various concentrations of TCS.
Orally treated mice responded positively towards the treatment, which was manifested by the
observed prolonged survival rate, in comparison to the vehicle control group and the
intraperitoneally treated mice. Furthermore, TEM analysis demonstrated that incubation with
TCS resulted in a complete destruction of T. congolense within 7 hours while T. b. brucei
maintained its physical appearance at 24 hr. Triclosan possessed better efficacy in vitro.
Nonetheless, the survival rate of the orally treated mice was prolonged in comparison to the
intraperitoneal treatment.
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(021) Ectoparasites of dwarf and mouse lemurs in Madagascar: an understudied
fauna
Lance A. Durden
Georgia Southern University, Department of Biology, 4324 Old Register Road,
Statesboro, Georgia, United States - LDurden@GeorgiaSouthern.edu
In recent years, a largely unexplored ectoparasite fauna of dwarf and mouse lemurs
(Primates: Cheirogaleidae), the world’s smallest known primates, from Madagascar
has been discovered. For example, from just one host species, the grey mouse lemur
(Microcebus murinus), a new species of sucking louse, a new chigger, a new
atopomelid fur mite and a new laelapid mite have been documented. There are ~30
known species of cheirogaleid lemurs and new species are still being discovered.
Each of the nine species of cheirogaleids studied to date for ectoparasites has a
unique species of sucking louse which suggests that additional species of lice will
probably be found when ectoparasites are collected from other cheirogaleid species.
Six species of atopomelid fur mites are known from cheirogaleids and they also appear
to be host specific. Other small ectoparasitic mites (chirodiscids and psoroptids) and
phoretic mites (chortoglyphids) recorded from cheirogaleids may also be host specific.
Conversely, lemur-associated ticks, mostly Haemaphysalis lemuris and Ixodes
lemuris, have less host specificity and are known to parasitize several species of
lemurs, including some dwarf and mouse lemurs. Lemur ectoparasites are not
currently known to transmit pathogens or parasites to their hosts. Because their hosts
are endangered, lemur parasites including ectoparasites, should warrant coconservation status.
(022) Terrestrial Parasite Tracker: Digitizing collections to trace parasite-host
associations and predict spread of vector-borne disease
Jessica E. Light1, Jennifer Zaspel and the Terrestrial Parasite Tracker Network2
1

Texas A&M University, United States - jessica.light@ag.tamu.edu
Milwaukee Public Museum, United States - zaspelj@mpm.edu

2

Terrestrial arthropod parasites (specifically, insects and their relatives) are responsible for
economically critical issues in human health, wildlife conservation, and livestock productivity.
From a scientific perspective, they represent a spectrum of intimate ecological interactions
with vertebrates. Natural history collections are permanent repositories for past and present
parasite specimens; thus, these collections and their data can help address significant societal
challenges in human and animal health and safety. Natural history collections often contain
specimens and ancillary materials that are completely unknown to the broader community, yet
represent irreplaceable knowledge about organismal habitats, distributions, and parasite-host
associations. Yet, an appreciation of the overarching ecological unity of parasites is severely
limited by a lack of comprehensive specimen-level data. Terrestrial Parasite Tracker Thematic
Collections Network (TPT) will digitize 1.2+ million arthropod specimens representing taxa that
are important ectoparasites and disease vectors of vertebrates in the United States. As a
collaborative effort among 27 research collections, TPT will provide digital records (i.e.,
specimen label data and images) of invaluable arthropod parasite collections to make
research-ready baseline data accessible online in SCAN (Symbiota Collection of Arthropods
Network). This digitization effort will integrate millions of vertebrate records with vector and
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disease monitoring data shared by state and federal agency collaborators, catalyzing new
research and education initiatives. These newly digitized data will have immediate and longlasting benefits for our understanding of organismal associations (via GloBI, Global Biotic
Interactions), biodiversity, and beyond.

(023) Stable isotope fractionation patterns reveal dietary shifts among
developmental stages of Argulus japonicus (Crustacea; Branchiura)
Beric M. Gilbert1, Milen Nachev2, Bernd Sures1,2 and Annemariè Avenant-Oldewage1
1
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2
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Duisburg-Essen, Universitätsstr. 5, 45141 Essen, Germany - milen.nachev@uni-due.de
In ecology, food web architecture and trophic interactions between organisms have been
assessed using ratios of naturally occurring stable isotopes of carbon (13C/12C) and nitrogen
(15N/14N). Stable isotope (SI) fractionation serves as a fingerprint of nutrients assimilated by
organisms. Few studies have analysed and compared SI enrichment in parasites despite
parasitism being a recognised consumer strategy. Argulus japonicus has received popularity
because of its low host specificity, cosmopolitan distribution, and effects on hosts; in nature
and under aquaculture conditions. This study aimed to compare fractionation patterns of stable
isotopes of carbon (δ13C) and nitrogen (δ15N) among various life stages of A. japonicus.
Goldfish, Carassius auratus, were experimentally infected with A. japonicus. The different life
stages of the parasite were isolated and starved to ensure the gut was devoid of host tissue.
The starved parasites were then frozen and freeze dried for stable isotope analysis using an
elemental analyser coupled with an isotope ratio-mass spectrometer (EA-IRMS). Differences
in stable isotope enrichment correlated with development and therefore a change in the diet
from metanauplius to adults. Differences in the enrichment of stable isotopes in different life
stages could be related to a change in diet and the type of host tissue consumed by various
life stages. Such SI shifts in A. japonicus relate to development of the mouthparts and
digestive system which limit the parasite feeding on host blood until later developmental
stages. Understanding the feeding biology of this parasite may allow for development of
alternative treatments for the aquaculture industry.

(024) Vector-borne pathogen dynamics can be affected by the properties of the
host, not only by those of the vector
Adam Z. Hasik1, Ruth Rodríguez Pastor1,2*, Nadav Knossow1, Naama Shanny1 and Hadas
Hawlena1
1

Mitrani Department of Desert Ecology, The Jacob Blaustein Institutes for Desert Research,
Ben-Gurion University of the Negev, Midreshet Ben-Gurion 8499000, Israel adamzhasik@gmail.com; ruth.r.pastor@gmail.com; knossow@bgu.ac.il;
shannyna@bgu.ac.il; hadashaw@bgu.ac.il
2
Facultad de Veterinaria, Departamento de Patología Animal, Área de Sanidad Animal,
Universidad Zaragosa, Spain (*current address)
Vector-borne pathogens are subject to the ecological constraints of two distinct environments:
that of the vector and that of the host. Because the abundance of such pathogens may be
substantially affected by the traits of each carrier or both, it is important to disentangle the
effects of each carrier on pathogen dynamics and highlight the factors shaping it. The
Bartonella-flea-rodent natural system in the Negev Desert sand dunes in Israel provides an
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ideal model system to disentangle pathogen dynamics in the two carriers. Not only can the
rodents, fleas, and pathogens be readily sampled in the field and reared in the laboratory, but
the pathogen can also be inoculated directly into the host, isolating host trait effects on
pathogen dynamics. We conducted a laboratory experiment to test whether the dynamics of
the pathogen differed in three closely related sympatric rodent species, Gerbillus andersoni,
G. pyramidum, and G. gerbillus. Since, in nature, the distribution of Bartonella among the three
rodents’ mirrors that of their fleas, we hypothesized that the dynamics of Bartonella in the three
host species, while excluding the flea factor, would be similar. However, in contrast to our
hypothesis, we found that the infection load was significantly lower in G. gerbillus hosts
compared to the other two species. Since G. gerbillus were also the oldest, we designed a
second experiment to test if G. gerbillus always exhibits lower infection loads, independent of
their age. In the presentation we will discuss the resulting species-divergent dynamics and
offer evolutionary explanations.

(025) Prevalence and genotyping of Echinococcus granulosus sensu lato in
Wildlife-Livestock/Human interface of Great Limpopo Transfrontier
Conservation area
Gianluca Pio Zaffarano1,2, LinMari De Klerk-Lorist 3, Raksha Vasantraai Bhoora 4, Regina
Miambo5 and Danny Govender 6
1
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Box 12, Skukuza, 1350, South Africa - LinmarieDK@dalrrd.gov.za
4
Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of
Pretoria, Private Bag X04, 0110, Onderstepoort, South Africaraksha.vasantraibhoora@up.ac.za
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Faculty of Veterinary Medicine, University Eduardo Mondlane, Av. de Moçambique km1,5,
257, Maputo, Moçambique - regil.miambo@gmail.com
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Scientific Services, South African National Parks, Private Bag X402, Skukuza, 1350, South
Africa - danny.govender@sanparks.org
The Great Limpopo is one of the largest Transfrontier Conservation Areas (GLTCA) in the
world, which includes territories belonging to South Africa, Zimbabwe and Mozambique.
Limpopo National Park is characterized by a presence of numerous rural villages where
several domestic animal species are kept. This particular distribution of communities in an arid
territory with limited water and grazing resources means that in different areas there are
interfaces between Wildlife / Livestock / Human that favour the spread of pathogens. The
Kruger National Park has no rural human settlements and only wild animals are present
because it is totally fenced with areas of discontinuity only in the national border areas. A
cross-sectional study was conducted between November 2018 and November 2021 to
determine the prevalence and genotyping of Echinococcus granulosus sensu lato (s.l.)
between the Mozambican and South African component of GLTCA. We examined domestic
cattle (n = 204) of the Limpopo National Park and wild carnivores and herbivores of Kruger
National Park: Lions (n = 53), Leopards (n = 10), Hyenas (n = 11), Wild Dogs (n = 13),
Warthogs (n = 56), Hippos (n = 80), Zebras (n = 3), Rhinos (n,= 2), Impalas (n = 1115),
Buffaloes (n = 89). Very high prevalence was recorded in domestic cattle (10,78%) and in wild
species such as Hippos (7,5%), Warthogs (19,64%) and carnivores (26,6%) at post-mortem.
Other animal populations are important in identifying the parasite species circulating in
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GLTCA, and to understand the ecology of the parasite. Molecular analysis determined the
presence of 3 species of Echinococcus granulosus s.l.: E. equinus, E. ortleppi and E. felidis.

(026) Taxonomic re-evaluation of African anuran trypanosomes with the
redescription and molecular diagnosis of Trypanosoma nelspruitense Laveran,
1904 and Trypanosoma grandicolor Pienaar, 1962
Bernard J. Jordaan1, Louis H. du Preez1,2 and Edward C. Netherlands1
1African Amphibian Conservation Research Group, Unit for Environmental Sciences and
Management, North-West University, Potchefstroom, South Africaberniejordaan01@gmail.com; louis.dupreez@nwu.ac.za;
ec.netherlands@gmail.com
2
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Trypanosoma is a large genus of extracellular flagellate protozoan blood parasites, with a
global presence. All vertebrate classes are known to be infected by species of Trypanosoma.
Several species of Trypanosoma cause debilitating symptoms and can without treatment, be
lethal in humans and livestock. Exploring the lesser-studied aquatic and terrestrial clades of
non-human-infecting species of Trypanosoma could provide insight into the evolutionary
history of the genus, as well as complimentary information for biomedical studies of medically
and economically important trypanosomes. The ecological interactions and phylogenetic
relationships of aquatic trypanosomes are currently not well-understood, mostly due to a
deficiency of data and their complex life cycles. The anuran trypanosomes of Africa are one
of the least understood groups. Currently only two species have been described from South
Africa, viz. Trypanosoma nelspruitense Laveran 1904 and Trypanosoma grandicolor Pienaar
1962. In this study, blood samples from Amietia delalandii (Common River Frog) and Xenopus
laevis (African Clawed Frog) specimens were collected from various sites in South Africa.
Microscopic screening was utilised to detect trypanosome infections in samples, which were
subjected to morphological and phylogenetic analyses. Trypanosoma nelspruitense and T.
grandicolor are redescribed in this study with morphological, morphometric, and molecular
data. This is the first study to provide molecular data for species of Trypanosoma from South
African anurans, creating a basis for future work and contributing to a better understanding of
the taxon.

(027) Austroglanis sclateri (Boulenger, 1901) from Wilge River, Free State, South
Africa. The forgotten child
Luthando Bopheka1, Johann van As2, Courtney A. Cook3 and Liesl L. van As1
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Catfish are one of the most economically important freshwater and brackish water fish groups
in the world. They make up 33% of all freshwater fish found worldwide. Austroglanididae is a
monophyletic family with the genus Austroglanis comprising only three known species i.e., A.
sclateri (Boulenger, 1901), A. gilli (Barnard, 1943), A. barnadi (Skelton, 1981), all of them
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endemic to South Africa. Austroglanis sclateri (Rock Catfish) occurs in the Orange-Senqu and
Vaal River Systems, whilst the two other species occur in the Olifants River system (Western
Cape). Rock catfish are found in hydraulic habitats containing aquatic machrophytes and
submerged overhanging vegetation, preferring rocky habitats with flowing water especially
rapids. Spawning over cobbles and rocks in flowing waters occurs in spring and early summer
(September and December), they are omnivorous bottom feeders, preying primarily on aquatic
invertebrates with larger specimens that may prey on smaller fish. This is a poorly documented
fish species with very little information known, recreational anglers, subsistence fisherman and
even researchers rarely catch it. Trypanosomes are heteroxenous parasites having one life
phase in a blood sucking invertebrate (leech or insect), with the other life phase being parasitic
in the blood of a vertebrate host. During the current study Trypanosoma mukasai Hoare, 1932
has been collected from A. sclateri with medium levels of infections, ranging from one to four
trypanosomes per field of view, observed in the blood of positive fish specimens. The aim of
this study was to morphologically describe and molecularly characterise these trypanosomes.

(028) Cestode biodiversity in African wildlife – molecular methods unveiling the
unseen
Sonja Dumendiak3, Ali Halajian1, Ortwin Aschenborn2, Ute Mackenstedt3, Thomas Romig3 and
Marion Wassermann3
1
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Knowledge of cestode species in wildlife is largely based on old morphological descriptions,
which are difficult to verify due to the limited availability of fresh material. This leads to
misclassification and false estimations of biodiversity, as the morphology of cestodes can be
ambiguous. Molecular methods can help to remedy the situation by facilitating phylogenetic
classification and discovering new (cryptic) species. The aim of this study was to identify
cestodes of African wildlife and provide a higher resolution of their diversity and phylogeny.
Cestode samples (adults, eggs, metacestodes) were opportunistically collected from 18
different species of terrestrial mammals from Ethiopia, Namibia and South Africa. Samples
were analysed using morphological and molecular methods (analyses of partial cox1, nad1,
cob, 12S and 18S-rRNA). Preliminary results reveal that more than 60% of the cestode
genotypes found have not yet been described and therefore cannot be determined to species
level. While it was possible to assign several species to the genera Taenia and
Mesocestoides, others could not be attributed to any genera or even families deposited in
GenBank. The analyses showed new information on cestode phylogeny and a novel complex
of cryptic species. It has become evident that the true biodiversity of tapeworms goes beyond
what can be observed at the morphological level. Phylogenetic analyses revealed a high
diversity of cestodes in African terrestrial wildlife and will lead to a taxonomic revision of certain
species.
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(029) Developing a working method for the study of amphibian ciliates: Rectal
endociliates of Xenopus laevis as case study
Ané Jacobs1, Louis H. Du Preez1 and Anneke L. Schoeman1
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Amphibians act as hosts to a wide variety of parasitic groups. Of these, the ciliated protozoans
that inhabit the gut are perhaps the most abundant yet understudied group. Studying these
organisms can be challenging due to their microscopic size and fragile structure. Although
several methods for collecting and fixing ciliates exist for taxonomic studies, previous studies
documenting the intestinal ciliates of amphibians from South Africa are limited and employ
outdated taxonomic techniques. Moreover, these studies rarely identified ciliates at sub-genus
level, primarily focussing on the systematics of ciliate groups. Even in the model organism and
global invader, Xenopus laevis, the study of ciliates has lagged behind that of its numerous
metazoan parasites. Accordingly, difficulties arise when rectal endociliates assemblages are
compared among populations of the host, in their native range as well as elsewhere.
Therefore, the aim of this study was to evaluate methods used in previous taxonomic studies
of ciliated Protozoa to establish the best working method for the study of the rectal ciliates of
X. laevis. The evaluated methods included: live observations, haematoxylin staining, silver
impregnation, scanning electron microscopy, and DNA-barcoding. An integration of the best
working methods led to the redescription of X. laevis’ ciliate assemblage in South Africa.
Based upon our recommendations, future endeavours to describe ciliates from other
amphibians will be more efficient, ultimately allowing a better understanding of the ecological
role, diversity and host-parasite relationships of this enigmatic group of symbionts.

(030) Mutual adaptations between hosts and parasites determine cortisol levels
in eels
Katrin I. Honka1 and Bernd Sures1,2
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Invasive parasites may have huge impact on their new hosts (Sures et al., 2019). Two invasive
parasites occurring in the European eel (Anguilla anguilla) are the Asian swim bladder
nematode Anguillicola crassus and the Ponto-Caspian acanthocephalan Pomphorhynchus
sp., which were introduced in the early 1980/90s (Hohenadler et al., 2018). The Japanese eel
(Anguilla japonica), as the native host of A. crassus, developed co-evolutionary adaptations
to its endemic parasite, which are lacking in the European eel. Therefore, after its spread to
Europe, infestations of European eels with A. crassus were found to be more severe and
cause e.g., swim bladder wall damages mainly due to the feeding activity of the adult
nematodes. A suppression of the immune system also appears to be likely, which allows
secondary infections e.g., by bacteria or other parasites in European eels. The genus
Pomphorhynchus has not been described so far in Japanese eels, in contrast to European
eels, which regularly show infestations with Pomphorhynchus sp. Accordingly, four different
eel-parasite-associations are available, which we used for experimental studies comparing
host stress responses with respect to their co-evolutionary history. Under laboratory
conditions, Japanese and European eels were each inoculated with A. crassus and
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Pomphorhynchus sp., respectively, to investigate their stress responses against differently
adapted parasites. The stress response was determined by analyzing plasma levels of
cortisol, which is the main corticosteroid hormone in the stress response of fish. The results
show a strong cortisol release in European eels after infestation with A. crassus whereas
Japanese eels only react against Pomphorhynchus sp. infestations. These results are
consistent with the initial hypothesis that a low degree of host-parasite co-evolution leads to
stronger host responses against the parasite.

(031) The global status of hybrid forms of Fasciola (Digenea: Fasciolidae): A
systematic review
Sophy Nukeri1, Mokgadi Pulane Malatji2, Mamohale Chaisi3 and Samson Mukaratirwa4
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The occurrence of intermediate forms of Fasciola in areas where both species occur has
caused confusion in the taxonomy of Fasciola species, and thus the importance and need for
accurate identification tools to distinguish between the species. This review provides an
estimate of the global status of intermediate forms of Fasciola between the years 2000 and
2020, their characteristics and the techniques used to identify them globally to provide vital
information for successful management of fasciolosis. Literature search was conducted on
three electronic databases using a combination of search terms and Boolean operators.
Intermediate forms / Fasciola ‘hybrids’ were documented in 13 Asian and two African
countries. Results also showed that these individuals have intermediate morphometric
features of F. gigantica and F. hepatica. Furthermore, they possess the genetic material of
both species, and hence can also be identified by comparing the nucleotide sequence of the
ITS-2 gene, or the species identification based on mitochondrial and nuclear ribosomal
markers. The low number of records of Fasciola ‘hybrids’ in Africa indicates that fasciolosis is
still a neglected disease in developing countries and hence the distribution of both species,
more especially in areas where they overlap, is underrepresented, and may understate their
dispersion. Therefore, a survey of fasciolosis coupled with identification of Fasciola species
using appropriate markers for identification of hybrids will assist in identifying areas with high
prevalence of infections, overlapping distribution and where hybrids occur. This may also
provide information on whether individual hybrids are associated with increased or decreased
pathogenicity.
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(032) Quantitative detection of Theileria haneyi infections in South Africa
Tshenolo Vincentia Mbaba1, Nicola Collins1 and Raksha Bhoora1
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Genetically diverse Theileria equi and Babesia caballi parasite genotypes have compromised
the molecular and serological detection of equine piroplasmosis globally, and this has been
further complicated by the recent description of Theileria haneyi in the USA. Theileria haneyi
was recently reported to occur in South African horses infected with T. equi genotype C.
Differentiation between T. equi and T. haneyi is accomplished either by nested PCR assays
targeting either the ema-1 gene of T. equi or a T. haneyi-specific gene, or a ThEMA-11 indirect
ELISA based on a protein exclusive to T. haneyi. We developed a quantitative real-time PCR
assay for the detection of T. haneyi infections in horses from South Africa. Field samples were
screened for the presence of T. haneyi using established molecular genotyping and nested
PCR assays. The reference T. haneyi Eagles Pass ema-11 gene sequence was used to
design primers to amplify and sequence the ema-11 gene from positive field samples. An
alignment of the ema-11 gene sequences obtained in this study was used to design a T.
haneyi-specific TaqMan minor groove binder (MGB™) real-time PCR assay. The diagnostic
efficacy of the assay was evaluated by screening field samples; the assay, in conjunction with
a T. equi-specific real-time PCR, was able to detect and distinguish between T. haneyi and T.
equi infections. The T. haneyi-specific real-time PCR assay could be used as a
complementary diagnostic assay, together with the indirect ThEMA11 ELISA for importing and
exporting horses.

(033) Xenopus laevis: the UberXL for parasites
Louis H Du Preez1 and Anneke L Schoeman1
1

Unit for Environmental Sciences and Development, North-West University, Potchefstroom,
South Africa - Louis.duPreez@nwu.ac.za; anneke.lincoln@gmail.com
The African Clawed Frog Xenopus laevis is the third most widely distributed amphibian
globally. With its penchant for overland movement, ability to adapt to a variety of waterbodies
and human-mediated translocation as fishing bait and scientific model organism, X. laevis is
a successful disperser and pioneer in its native and invasive ranges. In its native range of
Southern Africa, it has been associated with more than 30 species of metazoan parasites, as
well as several protozoan blood parasites and rectal endociliates. This parasite assemblage
includes representatives of all the major parasitic groups, namely Protozoa, Monogenea,
Digenea, Cestoda, Nematoda, Acari, Hirudinia, except the Acanthocephala. Many of the
species are highly apomorphic and host specific. Yet, X. laevis can act as a paratenic host to
larval nematodes and digenean metacercariae with fish, reptiles, and birds as final hosts,
which draws attention to its key role in aquatic ecosystems. Tellingly, X. laevis plays a similar
role in parasite dynamics in its invasive range, which covers parts of Europe, Asia, North and
South America. In addition to three helminth species co-introduced along with the host from
the native range, the parasite assemblage of X. laevis in its invasive range also includes larval
nematodes and digenean metacercariae that most likely derive from its new environment.
Traditionally, much attention has been afforded the concept of parasite loss during biological
invasions. This globally invasive frog highlights the presence of accompanying parasites and
novel parasite associations that characterise the parasite dynamics of a highly mobile species.
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(034) The anuran blood parasite fauna of the Soutpansberg mountain range
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The Soutpansberg mountain range is part of the Vhembe Biosphere Reserve, an area known
to harbour at least 33 species of frogs. Additionally, frogs are known to host a variety of intraand extracellular blood parasites. However, currently no data is available for the diversity and
distribution of frog blood parasites from within the study area. In the present study we show
that the rich frog diversity found within the Vhembe Biosphere also serve as hosts for a number
of blood parasite species. Blood samples from over 400 individual frogs across 31 species
were collected and screened for blood parasites. Morphological characteristics and molecular
analysis indicated that seven frog species were infected by various blood parasites. This
includes trypanosomatids, haemogregarines, haemociccidians and filarial nematodes. These
results demonstrate a diverse parasite community across the Vhembe Biosphere providing
insight to understanding the diversity and distribution of South African anuran blood parasites.

(035) “Take a chance on me”: characteristics and dynamics of coinfections in
natural populations of the water flea Daphnia magna
Snir Halle1, Florent Manzi3, Justyna Wolinska1,2 and Frida Ben-Ami2
1,2
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2
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Coinfections are common in nature, and many studies have demonstrated their importance.
This is because the interactions between coinfecting parasites can alter the level of virulence
experienced by the host as well as influence parasite fitness. Yet, our understanding of the
impact of coinfections on natural host populations is far from being complete. Here we studied
the occurrence and likelihood of coinfections in natural populations of Daphnia magna in
ephemeral ponds of the Israeli coastal plain. We found that the prevalence of hosts infected
by more than one parasite species was almost perfectly fit to what is expected by chance.
Moreover, the relation among parasite community members appeared to be random. Highly
prevalent parasite species were present in coinfections in high counts, but even parasites with
low prevalence could be found in coinfections with almost any other community member. In
general, the total number of coinfections throughout the season was much lower than that of
single infections. However, their significance changed over time. In early season, when
infection prevalence was under 40%, no coinfections were found in any of the populations.
Later on in the season, the prevalence of coinfections became as common as single infections,
occasionally exceeding it. Our results emphasize the importance of coinfections beyond the
individual level, and it may improve our understanding of when and where coinfections can
impose a significant health risk as well as influence the evolution of parasite virulence.
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(036) Captive cranes (Aves: Gruiformes) in South Africa harbour diverse and
novel lineages of haemosporidian parasites
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South African is home to three species of cranes, namely the wattled crane, Bugeranus
carunculatus, grey crowned crane, Balearica regulorum and the semi endemic South African
National bird blue crane, Anthropoides paradiseus. South African cranes are threatened, with
notable declines of wild populations. Infectious diseases can result in further declines in wild
populations. The health of cranes in captivity is therefore essential for conservation efforts of
these species. However, there is a paucity of information on the occurrence and distribution
of haemosporidia of cranes globally. We investigated the occurrence and diversity of
Plasmodium spp. and related parasites in selected captive populations of cranes in South
African. DNA was extracted from blood of 147 cranes from 16 conservation facilities. Infections
were identified by PCR and characterized by sequencing of the cytochrome b gene. Resulting
sequences were compared with published sequences to identify lineages (cyt b haplotypes).
We identified Plasmodium, Haemoproteus and Leucozytozoon spp. in 48 cranes from 10
facilities, and 15 lineages of these species. Genetic distances indicate that these lineages
represent six distinct species. Haemoproteus antagonis was the most common and diverse
species and is reported for the first time in South African birds in this study. These results
contribute to our understanding of the occurrence, diversity, distribution and evolutionary
relationships of Haemosporida of cranes, and highlights the importance of monitoring
infections in captive bird populations for early detection of infections and rapid response to
disease outbreaks.

(037) Molecular screening of ticks of the genus Amblyomma (Acari: Ixodidae)
infesting South African reptiles with comments on their potential to act as
vectors for Hepatozoon fitzsimonsi (Dias, 1953) (Adeleorina: Hepatozoidae)
Lehlohonolo S Mofokeng1, Nico J. Smit1 and Courtney A. Cook1
1

Water Research Group, Unit for Environmental Sciences and Management, North-West
University, Potchefstroom 2531, South Africa; lehlohonolomofokeng13@gmail.com;
nico.smit@nwu.ac.za; courtneycook11@yahoo.com
In South Africa, the role of reptilian ticks in the transmission of haemoparasites is lacking, in
part, due to limited information on tick diversity and their associated haemoparasites. The aim
of this research was to identify tick species parasitizing reptiles and to molecularly screen
these ectoparasites for species of the blood apicomplexan genus Hepatozoon. Samples were
collected from Ndumo Game Reserve, KwaZulu-Natal, and the Cape Columbine region,
Western Cape. Reptiles collected included 2 snakes, 2 monitor lizards of a single species
respectively, as well as 17 tortoises of four species. Ticks collected from these were
morphologically identified as Amblyomma latum (n = 2) and Amblyomma marmoreum (n =
98), this identification was molecularly confirmed using 16S rRNA and CO1 genes. Screening
for Hepatozoon was done by amplifying the 18S rRNA gene. Species of Hepatozoon,
Hepatozoon fitzsimonsi, was identified from A. marmoreum ticks, with an overall prevalence
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of 10%. This Hepatozoon species, has been described parasitizing tortoises from southern
Africa, and has been reported from ticks infesting tortoises from Kenya, East Africa. Even
though ticks have been suggested to be the likely vector of this Hepatozoon species, with this
supported by the findings of Hepatozoon-like developmental stages in ticks collected off
infected tortoises, a recent systematic revision placed this species in a newly erected genus
Bartazoon, a genus vectorised by biting insects. The present study thus provides further
support for ticks acting as the potential vectors of H. fitzsimonsi.

(038) Xenopus laevis still full of surprises: The first report of a species of
Babesiosoma Jakowska and Nigrelli, 1956 (Apicomplexa: Adeleorina) from an
African anuran
Edward C Netherlands1 and Louis H. du Preez2
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Haemogregarine (Apicomplexa: Adeleorina) blood parasites are commonly reported from
anuran hosts. Dactylosomatidae (Jakowska and Nigrelli, 1955) is a group of haemogregarines
comprising Dactylosoma Labbé 1894 and Babesiosoma Jakowska and Nigrelli, 1956. There
are currently five recognised species of Babesiosoma, three described from fish hosts, and
the remaining two species are described from North American amphibian hosts. In the current
study, a total of 50 Xenopus laevis were collected and their blood screened for the presence
of blood parasites. Based on morphological characteristics, morphometrics and molecular
results an undescribed species of Babesiosoma was found parasitising eight specimens.
Phylogenetic analysis shows species of Babesiosoma infecting anurans as a monophyletic
group separate from the other haemogregarine groups including monophyletic species of
Dactylosoma. Additionally, the kangaroo leech Marsupiobdella africana (Glossiphoniidae)
were observed feeding on X. laevis in situ. This work thus represents the first report of a
species of Babesiosoma parasitising an African frog.

(039) A database of antimalarial compounds targeting Plasmodium cytochrome
bc1
Priyanka Agarwal2, Jenny-Lee Panayides1, C. Johan van der Westhuizen1 and Robyn L. van
Zyl2
1
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Industrial Research (CSIR), Pretoria, South Africa - JPanayides@csir.co.za;
CarlJohanvdW@gmail.com
2
Pharmacology Division, Department of Pharmacy and Pharmacology, Faculty of Health
Sciences, University of Witwatersrand, Parktown, 2193, South Africa priyanka.agarwal1@students.wits.ac.za; Robyn.vanZyl@wits.ac.za
Chemotherapy is one of the most important steps to manage malarial infections, but the
parasite is rapidly developing resistance against the available drugs. Thus, there is an urgent
need to develop new drugs with promising activities. This study aimed to develop a database
of small molecules with their structure-activity-relationship (SAR) data to identify promising
compounds with cytochrome bc1 inhibitory and antimalarial activity that could accelerate the
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drug discovery process. The published research data was collated into this database by
manually curating information about chemical compounds and their respective biological
activities. Captured data included chemical details of the compounds (chemical structures,
molecular formulas, molecular weights, SMILES notations), target enzyme, target organism,
biological activities of test compound and controls (IC50/EC50 values, % inhibition), assay
details, and citation of the article (PMIDs, DOIs, year of publication). To date research papers
from several journals have been reviewed to collate a library containing 499 different
compounds with pyridines, naphthoquinones, phthalimides, and other heterocyclic structures
along with known inhibitors, atovaquone and chloroquine. These compounds were further
studied using molecular modelling to determine their docking score and binding free energies,
along with predicting the compounds’ pharmacokinetic properties. The structure-activityrelationship can enable the identification of chemical/functional groups linked to enhanced
biological effect of the target enzyme. From this information, lead compounds can be identified
and modified to optimise the design of novel compounds to reduce unwanted side effects and
develop a drug with enhanced activity.

(040) The hidden diversity of haemoprotozoan parasites infecting Scyliorhinid
sharks off the Western Cape coast of South Africa
Courtney A. Cook1, Chantelle Pretorius1, Bjoern C. Schaeffner1,2,3 and Nico J. Smit1
1
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Of the vertebrates, fish are the most species-diverse class, and are often found infected with
blood protozoan parasites such as trypanosomes and apicomplexan haemogregarines. So
far, more than 200 trypanosome and over 60 haemogregarine species have been identified in
freshwater and marine fish worldwide. Most of this diversity, however, has been described
based solely on morphological characteristics of blood stages observed in vertebrate hosts
and has led to a highly debateable systematic representation of these groups. Additionally,
molecular characterisation of some of these parasites has led to further questions with regard
to their taxonomy; questions that can only begin to be answered through increased taxon
sampling so as to provide adequate data for use in the larger phylogenetic analyses
framework. Elasmobranchs are one of the oldest jawed vertebrates on earth and have been
found to host the above parasite groups. Given their evolutionary age, it would be of benefit
to include parasites of this group into the larger phylogenetic analyses. However, to date,
knowledge on the diversity of these parasites is scarce, with less than 20 trypanosome and
less than 10 haemogregarine species described and named from elasmobranchs worldwide.
The aim of the current study is thus to increase biodiversity knowledge of these groups in
elasmobranchs, beginning with those from sharks off the coasts of South Africa, using a
combined morphological and molecular approach, thereby increasing the taxa available for
the resolution of these groups’ phylogenetic relationships and taxonomy.
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(041) Subtype distribution of Blastocystis among animals in Northern South
Africa
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Blastocystis sp. is a ubiquitous microscopic parasitic microorganism that belongs to the
phylum stramenopile. Globally, the subtype’s distribution of Blastocystis in both humans and
animals has been reported, but such studies have never been done in South Africa. The
present study aims to determine the subtype distribution of Blastocystis among animals in the
northern parts of South Africa. A total of 364 stool samples were used (wild mice, cattle and
pigs). Conventional PCR was performed in order to amplify the DNA segment of Blastocystis
18S rRNA gene. The positive PCR products (83) were sequenced. The sequences for
Blastocystis were assembled and the subtype’s identification was performed according to
DNA barcoding. The phylogenetic tree was constructed using MEGAX software. The results
of the study reveal that 186 (51.7%) sample were positive for Blastocystis. Nine different
subtypes were obtained which included ST1, ST4, ST5, ST6, ST8, ST10, ST12, ST13, and
ST17. The subtype distribution of Blastocystis was as follows, subtype 5 was the most
dominant one with 28.3% while ST13 was 2.2%. The relationship of Blastocystis subtypes
were observed and the subtypes that were identified in Vhembe are the same as the subtypes
that were identified in different parts of the world. This is the first report of Blastocystis subtypes
distribution in wild mice, cow and pig samples from South Africa. It further highlights the
zoonotic potential of Blastocystis which could be transmitted between humans and animals.

(042) The mosquitocidal and antiplasmodial properties of quinoline derivatives
Jabu Mahlangu1,2 and Robyn L van Zyl1,2
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2
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Plasmodium falciparum is the most prevalent species accounting for more than 90% of the
world’s malaria mortality. While the current eradication programmes against the Anopheles
vector and Plasmodium parasite have been effective, there is a growing concern about the
emergence of resistant strains of Anopheles and Plasmodium. Hence, there is a need for
novel insecticidal and antimalarial drugs to prevent transmission and manage infected
patients. The methoxyquinolines, hydroxyquinolines and nitroquinolines are known to possess
various biological activities, where the quinoline moiety has antimalarial potential. This study
investigated the in vitro inhibitory effects of quinoline derivatives on mosquito larvae and
malaria parasites, along with determining a preliminary toxicological profile. The ten quinoline
derivatives exhibited moderate mosquitocidal properties (100µM) against Anopheles
arabiensis 3rd instar larvae over 72hrs (12.0-42.0% death) compared to DDT (100.0% death,
LC50: 0.005µM); with tafenoquine the most inhibitory (100.0% death, LC50: 4.9µM). The
derivatives further showed promising antimalarial activity against the NF54 chloroquinesensitive strain of P. falciparum (IC50: 1.5-7.6µM). The quinoline derivatives exhibited minimal
haemolysis of uninfected human red blood cells (<0.1% haemolysis); whilst there was
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cytotoxicity directed to the human chronic myelogenous leukaemia (K562) cells (IC50: 5.343.6µM) and the normalized human epithelial kidney (HEK293) cells (IC50: 1.6-10.4µM).
Computationally determined pharmacokinetic properties of the derivatives indicated that all
the derivatives showed drug-like properties with favourable oral absorption and bioavailability.
Quinolines are known to possess antimalarial activity on various stages of the malaria parasite
and the derivatives evaluated in this study show similar potential and warrant further
investigation.

(043) Chonopeltis lisikili Van As & Van As, 1996, previously collected from
Namibia and Botswana, now recorded from Synodontis Cuvier in the Phongolo
River, South Africa
Liesl L. van As1, Kerry A. Hadfield2 and Nico J. Smit2
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Branchiuran crustaceans are a unique group of fish parasites that include the African endemic
genus Chonopeltis Thiele 1900. Currently there are 12 valid Chonopeltis species reported
from fishes belonging to four families, i.e. Clariidae, Cyprinidae, Mormyridae and Mochokidae.
Of these, at least six species are specific to a single host genus, with Chonopeltis elongatus
Fryer, 1974 and Chonopeltis lisikili Van As & Van As, 1996 parasitising Synodontis Cuvier
(Mochokidae) species. During parasitological surveys conducted in the lower Phongolo River,
South Africa, a Chonopeltis species was collected from the brown squeaker, Synodontis
zambezensis Peters. Following morphological analysis and comparison to currently known
species, the branchiuran was identified as C. lisikili, originally described from the Eastern
Caprivi (Namibia) and the Okavango River and Delta (Botswana), from seven Synodontis
species. This paper provides additional information on body measurements and morphological
information of C. lisikili from the Phongolo, data on all the life stages of this branchiuran, as
well as new information from Okavango specimens. Due to the endemicity of the host and the
fish lice, the new locality and additional host record in South Africa necessitated a detailed
discussion on the host origin and distribution in different rivers in southern Africa, as well as
host specificity of the branchiuran.

(044) The prevalence of Cryptosporidium infection in wild rodents and
insectivores in South Africa
Innocent Moagi1, Samie Amidou1 and Sonja Matthee2
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Cryptosporidiosis is one of the recognized major causes of diarrheal diseases in humans and
animals. Wild rodents have been known to be the potential carriers of some zoonotic
pathogens such as Cryptosporidium species. Only very few studies have been conducted on
the detection of Cryptosporidium spp. in wild animals with special references to wild rodents
and insectivores. Therefore, the present study sought to detect Cryptosporidium spp. from
wild rodents and insectivores and to evaluate their potential in contaminating the environment.
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A total of 220 rodent and insectivore faecal samples were collected and processed. Genomic
DNA was extracted from the samples using Zymo Quick DNA Fecal\Soil Microbes Miniprep
kits following manufacturer’s protocol. The attained DNA was subjected to a qPCR techniquebased amplification of 18S rRNA gene. All positive samples that gave clear bands were sent
for sequencing. Thereafter, the sequences were analysed using the Staden Package and
BioEdit software and a phylogenetic tree was constructed using MegaX. Of the 220 rodent
and insectivore samples tested, 25 (11.4%) were positive for Cryptosporidium sp. with the
highest prevalence rate at 66.7% (4/6) observed in elephant shrews (Macroscelididae). The
sequence analysis of the 18S RNA and gp60 loci identified Cryptosporidium parvum from all
positive isolates. Finding the C. parvum infections in wild rodents and insectivores in this study,
highlights the importance of controlling the population of wild rodents and insectivores in the
study areas, since these may be the carrier of zoonotic Cryptosporidium.

(045) Parasite diversity of Canary Kurper, Chetia flaviventris Trewavas, 1961
from four dams in South Africa
Fhulufhelo Mulaudzi1, Willem J. Smit1, Andre C. Hoffman2, Iva Přikrylová1,3, Nehemiah M.
Rindoria1 and Wilmien J. Luus-Powell1
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The Canary Kurper, Chetia flaviventris is a freshwater fish belonging to the Cichlidae. It is
endemic to the Limpopo River System. This study explores the diversity of ecto- and
endoparasites associated with C. flaviventris in its natural habitats. In the current study, C.
flaviventris was collected from four dams in South Africa (Doorndraai Dam, Hartbeespoort
Dam, Roodeplaat Dam and Rust de Winter Dam). Parasites were collected, fixed, and
preserved according to standard methods for each parasite group. The following parasites
were recorded: digeneans, metacecaria diplostomids from the eyes; monogeneans,
Cichlidogyrus sp. from the gills and Enterogyrus coronatus from the stomach wall; cestodes,
gryporhynchid larvae from the intestinal wall; nematodes, Contracaecum sp. larvae from the
body cavity; copepod, Neoergasilus japonicus from the fins and inside the operculum;
branchiuran, Dolops ranarum from the gills. Parasite infection levels (prevalence (P), mean
intensity (MI) and mean abundance (MA)) for each parasite species were calculated and
compared amongst the dams. Nematodes were most prevalent at Doorndraai Dam (P =
45.2%). Cestode larvae showed the highest prevalence at Rust de Winter Dam (P = 40.6%)
followed by Roodeplaat Dam (P = 17.6%). Monogeneans and copepods were not found from
fish at Hartbeespoort Dam and Roodeplaat Dam which might be correlated to water quality.
These results represent new host and geographical records for some of the parasites reported.
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(046) Anuran helminths of the Vhembe Biosphere, Limpopo, South Africa
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It is considered that parasite communities are good indicators of environmental stress and
biodiversity because they reflect the presence of many different types of organisms based on
the variety of complex life cycles displayed by the different parasite taxa. Frogs are a
convenient model for the investigations of helminth communities as they are an essential
component within trophic networks and do not migrate significant distances. However, in
South Africa, surveys of frogs’ helminth communities are rare. To fill this gap, we analyzed the
helminthological data of 269 anuran specimens representing 22 frog species collected in the
Vhembe Biosphere (Limpopo Province, South Africa) during 2019-2021. The dataset includes
34 helminths, most of which are nematodes. Most frog species were found infected by only
two or three helminth species. Shannon’s indices for helminth communities of frog species are
in the range of 1.06 to 0.00 highlighting the low diversity of these communities. The cluster
analysis and non-metric multidimensional scaling of the dataset show six groups of frog
species that do not share any helminth species. We assume the reasons for such high
isolation of communities can be both ecological peculiarities of frog species and their
phylogenetic history. Our survey is one of the starting points for monitoring the state of anuran
helminth communities in South Africa.

(047) Old description, new techniques, and new results or not?
Annemariè Avenant-Oldewage, Quinton M. dos Santos and W.H. Oldewage
Department of Zoology, University of Johannesburg, PO Box 524, Auckland Park 2006,
Johannesburg, South Africa - aoldewage@uj.ac.za; qmdossantos@live.co.za
The Vaal-Orange smallmouth yellowfish, Labeobarbus aeneus (Burchell, 1822), occurs in
many rivers across South Africa. Their parasites have received limited attention from
researchers. Fish were collected with gill nets at Yellowfish Paradise near Parys, a town on
the Vaal River. They were euthanized by severing the spinal cord, where after the mesenteric
cavity and gastrointestinal tract were examined for nematodes. Worms were either killed and
fixed in warm glacial acetic acid (30°C) or preserved in 70% or 96% ethyl alcohol. The
morphology of these parasites was studied with both light and scanning electron microscopy.
Specimens for light microscopy were cleared in lactophenol and studied with Nomarski,
darkfield and fluorescent microscopy using auto-fluorescence. For scanning electron
microscopy (SEM), specimens were dehydrated in ethanol and dried in hexamethyldisilazane.
The spicules of some males were released through enzymatic digestion, dried, and prepared
for SEM while the digested tissue was used to characterize the genetic profile of the worms.
The nematodes were identified as members of Rhabdochonidae, for which only a single
species has been recorded from yellowfish in South Africa, Rhabdochona esseniae from
Labeobarbus marequensis in the Limpopo and Olifants drainage systems. Light and SEM
micrographs of the posterior end of males confirmed the presence of key taxonomic features
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of R. esseniae, such as postanal papillae, spicules of unequal length, and a dorsal barb
posteriorly on the short spicule. The posterior end of the female is characterised by a conical
tail. SEM study showed V-shaped deirids and anterior prostomal teeth in adults. Eggs in utero,
dissected out and produced by females were studied. Fragments of 18S rDNA, 28S and CO1
was successfully characterized and confirmed the placement of specimens within the genus.
This is the first record of Rhabdochona from L. aeneus and the Vaal River system.

(048) Distribution of ticks and the prevalence of tick-borne pathogens of wild
animals in South Africa: a systematic review
Maphuti B. Ledwaba1, Nozipho Khumalo1, Danisele Tembe2, ThankGod E. Onyiche3 and
Mamohale E. Chaisi,1,4
1
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3
Department of Veterinary Parasitology and Entomology, University of Maiduguri, P. M. B.
1069, Maiduguri 600230, Nigeria - etonyiche@gmail.com
4
Faculty of Veterinary Science, University of Pretoria, Private Bag X04, Onderstepoort,
Pretoria 0110, South Africa - Chaisi@sanbi.org.za
Ticks are significant ectoparasites of animals and humans and transmit pathogens that pose
a threat to public health, livestock, game farming and wildlife conservation. Published data
indicate that most vectors that transmit livestock pathogens are native to sub-Saharan Africa
and are natural parasites of wild animals. An increasing number of game farms in South Africa
(SA) and global warming can increase the distribution of ticks when diverse animals are
introduced to new habitats across the country. Currently, there is insufficient data on the role
of wildlife on the epidemiology of tick-borne pathogens (TBPs) in SA, particularly those of
public health importance. Thus, we performed a systematic review to determine the
distribution of ticks and prevalence of TBPs in different wild animals to identify potential
reservoir hosts and hotspots for possible emergence of novel TBPs in SA. A systematic search
of two databases was done to record studies reporting on ticks and TBPs of wildlife in SA.
Following several screening processes, 38 peer-review studies were deemed eligible. The
studies reported the presence of various tick species of medical and veterinary importance
across several families including Canidae, Felidae, Muridae, Bovidae Rhinocerotidae and
many more throughout SA. Several genera of hard ticks such as Hyalomma, Rhipicephalus,
Haemaphysalis, Amblyomma and Ixodes as well as the monotypic Nuttalliella were recorded.
Additionally, both protozoa and bacteria were detected in blood and ticks. This data provides
more insight on the ecology of ticks and epidemiology of TBPs of wildlife in SA.
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(049) Bioaccumulation of metal in Lamproglena clariae infecting Clarias
gariepinus collected at six sampling sites along the Vaal River, South Africa –
Abstract Retracted.
(050) The complete mitochondrial genome sequence of Hepatozoon theileri and
Hepatozoon ixoxo (Adeleorina: Hepatozoidae) parasitising frogs from South
Africa
Tiaan P. Haarhoff1, Edward C. Netherlands3, Marianne Pretorius2 and Louis H. du Preez1
1
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3
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There are over 300 species of Hepatozoon (Adeleorina: Hepatozoidae) and it has become
increasingly difficult to study the evolutionary relationships with the common genetic barcode
18S rRNA gene. The 18S rDNA nuclear marker is a slow diverging gene compared to the
mitochondrial protein coding cytochrome c oxidase subunit I (COI) gene. With better DNA
extraction, PCR and sequencing technology it is now possible to readily sequence COI genes
for higher resolution phylogenetic analysis of Hepatozoon spp. However, the data needed for
this analysis is far too little. In this study, the full mitochondrial genome of Hepatozoon theileri
(Laveran, 1905) and Hepatozoon ixoxo Netherlands, Cook and Smit, 2014, was sequenced
along with their 18S rDNA, ITS-1 region, and the apicoplast 23S pl-rDNA through sanger
sequencing. Complete mitochondrial genomes were generated and annotated for H. theileri
and H. ixoxo. The 18S rDNA, Internal Transcribed Spacer 1 (ITS-1) region, and 23S pl-rDNA
was sequenced and analysed to be used as potential barcodes. The mitochondrial genomes
of both isolates are similar to that of H. catesbianae, a haemogregarine that infects the Green
frog, Lithobates clamitans. These results point towards conservative orientation and
positioning of mitochondrial protein coding genes and rDNAs within Hepatozoon spp. that
infect anurans. The research done in this study will aid the development of higher resolution
phylogenetic trees and bring new insights towards the systematic revision of the
Haemogregarines.
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(051) Identification of ticks using morphological traits and molecular
characterization
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Ticks transmit various pathogens of medical and veterinary importance. However, there is
paucity of information on their role in the epidemiology of zoonotic diseases in South Africa.
This study aimed at identifying tick species collected from wild animals from South Africa and
neighbouring countries during necropsy, using morphological traits and DNA barcoding. A
total of 48 samples (adults, nymphs and larvae) from 14 host species and 8 localities were
morphologically identified using appropriate morphological keys. DNA was extracted from
whole ticks, followed by amplification of the CO1 and 16S rRNA genes. Amplification was
confirmed by gel electrophoresis. Resulting amplicons were sequenced and consensus
sequences were compared to published sequences from GenBank. Phylogenetic trees were
constructed using the Maximum Likelihood and Neighbor-Joining methods to determine
phylogenetic relationships between tick species. Based on morphological identification,
species from the genera Amblyomma, Hyalomma, Haemaphysalis, Rhipicephalus, Ixodes,
Rhipicentor and Otobius were identified. Amblyomma spp. were the most common and were
isolated from 13 host animals. BLASTn results indicate that the obtained sequences are 96 100% similar to published sequences. These relationships were confirmed by phylogenetic
analysis. Thus, the findings from this study indicate that South African captive wildlife species
harbor a wide variety of ticks of veterinary and public health importance, and that both
morphology and molecular techniques using CO1 and 16S rDNA genes can be used to identify
these tick species.
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(052) Differing vector-borne hemoparasite prevalence and co-infections in
Namibian cheetahs and leopards
Bettina Wachter1, Maria Serocki1, Jürgen Krücken2, Sabrina Ramünke2, Georg von SamsonHimmelstjerna2, Heribert Hofer1, Gábor Árpád Czirják1 and Bettina Wachter1
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2
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Cheetahs have a low genetic variability at the immune genes of the major histocompatibility
complex (MHC), thus might be impaired in mounting cross-regulated Th1 and Th2 immune
responses to vector-borne hemoparasites compared to leopards, which have a high MHC
variability. This study compared the prevalence of vector-borne hemoparasites and coinfections in free-ranging Namibian cheetahs and leopards. We screened blood samples of
85 cheetahs and 57 leopards for helminths (Onchocercidae), Apicomplexa (Babesia lengaulike piroplasms, Hepatozoon spp.) and bacteria (Anaplasmataceae, Rickettsia spp.) with PCR.
Cheetahs were more often co-infected with all three parasites (helminths, Apicomplexa,
bacteria) than leopards, whereas leopards had higher double co-infections of helminths and
Apicomplexa and of Apicomplexa and bacteria and single infections with Apicomplexa. An
explanation of the triple co-infection in cheetahs could be that it included both Th1 response
against Apicomplexa and bacteria, and Th2 response against hemoparasitic helminths. This
would suggest that cheetahs are indeed impaired in mounting Th1 and Th2 immune
responses, possibly resulting in recurring infections of helminths, Apicomplexa and bacteria.
In contrast, leopards possibly responded with a strong Th2 response against helminths which
reduced a Th1 response against Apicomplexa, thus resulting in high apicomplexan
prevalence. Although cheetahs and leopards were highly co-infected with vector-borne
hemoparasites, they were clinically healthy. This suggests that free-ranging Namibian
cheetahs and leopards respond effectively to challenges induced by parasites. This is the first
study that compared vector-borne hemoparasites in sympatric, free-ranging cheetahs and
leopards, and represents the groundwork for future studies of host-parasite interaction in these
threatened species.

(053) Elucidation of the antiplasmodial mechanism of Z-α-santalol
Thankhoe Rants'o1 and Robyn van Zyl2
1

Pharmacology Division, Department of Pharmacy and Pharmacology, Faculty of Health
Sciences, University of Witwatersrand, South Africa - thankhoe.rantso@wits.ac.za
2
WITS Research Institute for Malaria (WRIM), Faculty of Health Sciences, University of
Witwatersrand, South Africa - robyn.vanzyl@wits.ac.za
Plasmodium falciparum is a major plasmodial species responsible for malaria morbidity and
mortality. P. falciparum thioredoxin reductase (PfTrxR) is a crucial antioxidant system that
prevents oxidative stress and maintains redox homeostasis within the parasite. As such,
PfTrxR is a susceptible and validated target for novel antimalarials. East Indian sandalwood
oil (EISO) is a fragrant oil with extensive medicinal value including antiplasmodial activity.
Approximately 90% of EISO is composed of the sesquiterpene alcohols, -santalol, santalol, epi--santalol and trans--bergamotol. The - and - santalol amount to more
than 50%, with (Z)--santalol being a major santalol enantiomer in EISO. A previous liquid
chromatography/mass spectrometry-based enzymatic study confirmed potent inhibition of
PfTrxR (LC50 <0.01% v/v). In the current study, the binding profile of santalol
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sesquiterpenes was elucidated through molecular modelling. (Z)--santalol produced a
favourable orientation near the PfTrxR disulfide bond responsible for the reduction of a
physiological substrate, thioredoxin. This was accompanied by strong H-bonds interactions
and highest binding score. (Z)--santalol was further assessed for drug-likeness and
pharmacokinetic profiles through the SWISS-ADME web tool. This molecule conformed
with drug-likeness rules and medicinal chemistry requirements for a lead compound, as
well as a favourable pharmacokinetic profile including a high gastrointestinal absorption
potential. This study proposes that (Z)--santalol is a potential lead compound for further
derivatization into potent novel antiplasmodial agents.

(054) Detection of Cryptosporidium species in cattle and pigs in the Vhembe and
Mopani districts, Limpopo Province
Murunwa Nemaguvhuni1 and Amidou Samie1
1

University of Venda, Department of Biochemistry and Microbiology, Private Bag X5050
Thohoyandou, South Africa - murunwafelix@gmail.com; samie.amidou@univen.ac.za
Cryptosporidiosis is a common parasitic infection that causes a serious economic impact by
affecting the agricultural field. In animals, such as calves and pigs, this infection is linked to
neonatal diarrhoea syndrome. Several studies have reported that cattle and pigs also play an
important role in the transmission of Cryptosporidiosis in humans and other animals.
Therefore, the present study sought to determine the prevalence of Cryptosporidium species
in cattle and pigs. A total of 138 faecal samples (63 and 75 from cattle and pigs respectively)
were collected from the following areas: Bungeni, Xikukwani, Tshikonelo, Tshivhilidulu, and
Khalavha. A light microscope was used to determine the presence and morphology of
Cryptosporidium using a modified Ziehl-Neeslen staining technique. Genomic DNA were
subjected to Nested PCR and Real-time PCR (qPCR) for the detection of the Cryptosporidium
genus using general primers. These primers were targeting 587 bp and 267 bp fragments of
the 18S rRNA gene for Nested PCR and qPCR, respectively. The overall prevalence of
Cryptosporidium infection was 50 (36%) as detected by microscopy (31.7% from cattle and
40% from pigs). Nested PCR detected 10 (7.2%) meanwhile for qPCR 31 (22.5%) were tested
positive. The distribution of this parasite differed greatly between villages, for microscopy the
highest was seen at Khalavha (50%). Both molecular methods detected the highest infection
rate at Bungeni village, with nested PCR at (17%) and qPCR at (29.4%). The findings of the
current study show that Cryptosporidium species are more common in pigs than cattle and
primarily infect young animals and is responsible for diarrhoea in these animals.

(055) Prevalence of Entamoeba species in relation to Prevotella copri amongst
HIV+ and HIV- patients
Phumudzo Makhitha1 and Amidou Samie1
1

University of Venda, Department of Biochemistry and Microbiology, Private Bag X5050
Thohoyandou, South Africa - makhithaphumudzo@gmail.com; samieamidou@yahoo.com
Intestinal microbiota such as Prevotella copri play important role in altering and influencing the
progression of Entamoeba infections. However, little is known about their interaction with
Entamoeba species (spp.) in HIV patients. The present study determined the prevalence of
Entamoeba spp. In relation to P. copri amongst HIV+ and HIV- patients. A total of fifty-four
(54) stool samples were collected from HIV positive and HIV negative patients from the Nkomo
clinic in Giyani and Donald Frazer hospital in Vhufuli outside Thohoyandou. Microscopic
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examination as well as PCR assay were performed to detect and identify Entamoeba species.
A 16SrRNA gene was amplified by real-time PCR to detect the presence of P. copri in the
samples. Entamoeba cysts were detected by light microscopy and found to be 31.5% and a
total of 57.4% frequency of Entamoeba spp. was detected by PCR. Entamoeba spp. were
more dominant in HIV+ patients. Prevotella copri was quantified by real-time PCR and showed
a low frequency of 12.96%. Entamoeba infection was significantly high in non-diarrhoeal
samples. Entamoeba positive samples were found to have a lower frequency of Prevotella.
The prevalence of Entamoeba was significantly high in HIV+ patients. Only one Entamoeba
positive sample was positive for P. copri. The results indicated a direct relationship between
P. copri and Entamoeba, since HIV- patients who had a higher infection rate of Entamoeba
also had higher numbers of P. copri.

(056) Data on neglected avian haemoproteosis: exo-erythrocytic development
of Haemoproteus species in naturally infected birds
Mélanie Y. L. Duc1, Tanja Himmel2, Carolina Hernández-Lara1, Mikas Ilgūnas 1, Herbert
Weissenböck 2 and Gediminas Valkiūnas 1
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Parasites of the subgenus Parahaemoproteus (Haemosporida, Haemoproteidae,
Haemoproteus) are exclusively bird pathogens. First neglected due to the assumption of being
harmless to their host, these parasites are recently attracting attention as agents of severe
and even lethal haemoproteosis in non-adapted avian hosts. The data about development of
the parasites in competent hosts remain scanty but are crucial to understand patterns of
development and relation to virulence. This study aimed to gain knowledge about exoerythrocytic development of 7 Haemoproteus species (9 different lineages). Microscopic
examination of blood smears was used to determine naturally infected birds, which were
examined using PCR, chromogenic in-situ hybridization (CISH) and histological methods.
Megalomeronts were found in more lineages (hPARUS1, hPHSIB1, hWW2, hCWT4,
hLAMPUR01, hRIPRIP07, hGRW01) than meronts (hROBIN1, hEMCIR01). Meronts were
small (usually less than 70 µm) and often grouped together. The megalomeronts were large
(usually bigger than 120 µm); they were surrounded by a thick capsule-like wall, and most
often were not clustered. Immune responses were observed around mature megalomeronts.
One to several organs were found infected with exo-erythrocytic stages in different bird
individuals. The parasites’ Haemoproteus origin was confirmed by CISH with a genus-specific
probe targeting the parasites’ ribosomal RNA. Morphology of the found meronts was usually
species-specific. This provides an opportunity to distinguish Haemoproteus infections based
on morphological characters of their exo-erythrocytic stages. The ability of different lineages
to develop in a different number of organs might be related to the parasite virulence. Grant
P33480 from FWF Austrian Science Fund is acknowledged.
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(057) Local adaptation and environmental effects on the bacterial parasite
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Local adaptation may occur when separated populations of a species inhabit a wide
distribution and experience a variety of environmental conditions. Although many
endoparasites have free-living stages, so far, only a few experiments have been done to
examine the local adaptation of endoparasites to the external environment. Pasteuria ramosa
is an endoparasitic freshwater bacteria, infecting Daphnia and other Cladoceran species
across Eurasia and North America. Ponds in different geographical areas experience varying
seasonality and water regimes, hence directly affecting the host's population. In this study we
examined four parasite population groups separated by environmental regime origin– all year
wet, summer dried, winter freeze and winter freeze and summer dry. Our goal is to examine
how the combination of temperature and dryness affects the parasite groups' attachment
ability to the host, infectivity, and virulence. We subjected the four groups to 20⁰, 33⁰, 46⁰ and
60⁰C in dry and wet conditions, and exposed Daphnia magna individuals to the treated spores.
The findings suggest a high impact of the temperature and dryness interaction on the
attachment and the infectivity. Spores exposed to 60⁰C from all group types managed to attach
to the host after treatment, mostly when dried, however did not established infection at all. The
results provide evidence of heat resistance of the attachment mechanism, as opposed to the
heat-sensitive propagation-related mechanisms. We found that desiccation helped P. ramosa
from all groups to endure higher temperature. However, the results cannot provide support for
local adaptation of highly disturbed pools P. ramosa.

(058) Viability of haemoproteids during different transmission seasons in nature
Dovilė Bukauskaitė1 and Gediminas Valkiūnas1
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Haemosporidian parasites (Haemosporida) are widespread, and some species cause
diseases in blood-sucking arthropods and vertebrates, including humans. However,
epidemiology of haemosporidiosis remains poorly investigated in wildlife. Gametocytes of the
parasites are essential for transmission and might be present in circulation throughout entire
year, but their ability to produce gametes and initiate development in vectors (sporogony)
remain insufficiently studied in different seasons of the year. This study aimed to determine
and compare rates of exflagellation and ability of ookinete development of Haemoproteus
species in vitro during different seasons of the year (in spring and autumn). Wild birds were
caught in Vents ragas ornithological station, Lithuania. Blood was taken from the brachial vein
for microscopic and molecular analysis. Sexual process of Haemoproteus (subgenus
Parahaemoproteus) haemosporidian parasites (exflagellation) was initiated in vitro aiming to
investigate gametocyte viability and ookinetes development patterns. Infected blood was
mixed with sodium citrate (1 part of sodium citrate and 4 parts of blood) and exposed to air.
Preparations were prepared on intervals and examined under microscope in the laboratory.
Viability of Haemoproteus species was determined and described by observation of
exflagellation and ookinete development in vitro in spring and autumn. Additionally, a group of
haemoproteid parasites, characterised by exclusively rapid development of ookinetes (less
than 1 hour), was determined. All these parasites were phylogenetically closely related,
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indicating that simple molecular analysis can be used for prediction of some sporogony
patterns in wildlife haemosporidian parasites.

(059) Liver fluke intensity and its influence on body condition, liver pathology,
and carcass quality of slaughter dairy cattle
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Dairy cattle productivity in South Africa is constantly hampered by parasitic diseases such as
fasciolosis, affecting milk production. Despite the negative impact of liver fluke infection on
milk production, little information is available on the influence of fluke intensity on associated
production parameters in slaughter dairy cattle. This study aimed to determine the influence
of fluke intensity on body condition scores, liver pathology, and carcass quality of different
cattle genotypes infected with Fasciola species culled at three commercial abattoirs. Body
condition score, liver fluke intensity, liver pathology and carcass quality were determined in
3065 dairy cattle slaughtered in CA1, CA2, and CA3, abattoirs located in the Eastern Cape
Province, South Africa, from September 2019 to October 2020. Data was analysed using
negative binomial regression in R studio. Liver fluke intensity significantly increased with the
cow age (P < 0.0001). Cattle >7 years old (59.93±6.42) and those 4 to 6 years old (49.78±9.98)
had higher infection than those 2 to 3 years old (27.55±13.68). Summer had the highest (P <
0.001) fluke intensity, followed by autumn, winter and spring in descending order. A unit
increase in liver fluke intensity caused a decrease (P < 0.0001) of 0.99 units in carcass weight
and 0.97 units in body condition score. It was concluded that fluke infection is responsible for
considerable production losses mainly due to liver pathology and weight loss in dairy cattle.
Integrated parasite management to control liver fluke infection rates in dairy herds was
recommended.

(060) Novel multiplex detection of important tick-borne diseases of cattle and
dogs
Nokuzola F. Nkosi1, Charles Byaruhanga1, Marinda C. Oosthuizen1 and Melvyn Quan1
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Tick-borne diseases (TBDs) impact significantly the health and productivity of cattle and dogs
worldwide and can lead to animal fatality. The paramount TBDs that affect cattle and dogs in
southern Africa are anaplasmosis, babesiosis, theileriosis, and ehrlichiosis. Co-infections of
these pathogens are common due to transmission by the same vectors. Early and accurate
detection of pathogens is crucial for effective surveillance, treatment, and in the
implementation of control strategies. Molecular diagnostic methods are more sensitive and
specific but have limited multiplexing capabilities. The Reverse Line Blot assay is able to
screen for many pathogens, but the assay is laborious and time-consuming. Multiplex assays
are valuable for the simultaneous detection of pathogens in infected hosts and vectors. xMAP
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technology allows for multiplexing of assays, reducing time, labour and costs over traditional
methods. This study aims to develop and validate real-time PCR and xMAP assays for
simultaneous detection of pathogens of cattle and dogs. We employ xMAP technology which
uses coloured microspheres that are labelled with DNA probes on the surface and are able to
capture target DNA in the sample. Ehrlichia canis, Anamplasma platys, Babesia vogeli and B.
rossi real-time assays for dogs have been developed and will be converted to xMAP since
PCR has limited multiplexing capabilities. Theileria parva, Ehrlichia ruminantium, Babesia
bovis, B. bigemina, Anaplasma marginale, A. centrale, A. phagocytophilum are the target
pathogens in cattle. Success of this study will lead to correct treatment, mortalities reduction,
reducing inappropriate use of antibiotics consequently minimizing emergence of resistant
strains.

(061) The spectrum of activity of citronella in the prevention and eradication of
malaria
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Citronella (Cymbopogon nardus) is used alone or in combination with aromatic plants to repel
mosquitoes. Commercially available products (electrical, plant or chemically based) sold as
mosquito repellents were found to mostly contain citronella (33%) as the active ingredient. To
ascertain the efficacy of the citronella-based repellents in comparison to DEET, a non-contact
test chamber housing starved female Anopheles gambiae mosquitoes were evaluated for
repellent activity to human volunteers. The efficacy of citronella-based repellents was
statistically equal to DEET for short-term protection. However, the percentage composition
was not often declared. GC-MS analysis of a citronella oil revealed geraniol (44.9%), cadinene
(17.7%) and geranyl acetate (9.6%) as main constituents. In evaluating mosquitocidal activity,
0.01% citronella oil caused 80.0% mortality of A. arabiensis larvae compared to DDT
(100.0%). The individual major constituents were as effective as the whole oil, but when
reconstituted to mimic the oil at the determined percentage composition, the mixture was 19fold less effective than the whole oil. The lipophilicity of citronella oil can facilitate transdermal
delivery into the blood stream to potentially interrupt the intra-erythrocytic stage of
Plasmodium. The citronella oil potently inhibited Plasmodium (IC50: 1.4µg/ml), with transgeraniol (IC50: 0.9µg/ml) the most active constituent. Citronella and the major constituents
had minimal effect on the RBC membrane integrity and inhibiting haemozoin formation.
However, both citronella oil and trans-geraniol (0.01%) were toxic towards Artemia
franciscana (97.0% vs 99.3% mortality). Citronella possesses a wide spectrum of activity to
interfere with the lifecycle of malaria, warranting further investigations to optimize activity.

(062) Trematode communities in the potamidid gastropod Pirenella cingulata
(Gmelin, 1791) (Cerithioidea: Potamididae) from the Persian Gulf – Abstract
retracted.
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(063) Molecular confirmation of high prevalence of species of Hepatozoon
infection in free-ranging African wild dogs (Lycaon pictus) in the Kruger
National Park, South Africa
Barend L. Penzhorn3, Edward C. Netherlands1, Carlie Stroebel1, Louis H. du Preez1,2, Ntji
Shabangu3, P. Tshepo Matjila3 and O. Louis van Schalkwyk4
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Reports in the literature indicate that species of Hepatozoon commonly occur in African wild
dog or painted wolf (Lycaon pictus) populations. These findings were based on examination
of blood smears by microscopy, and specific identity of the Hepatozoon sp. gamonts seen
could not be confirmed. We present the first in-depth molecular data on the prevalence of
species of Hepatozoon in a free-ranging African wild dog population. In a general health
survey of African wild dogs in the Kruger National Park, blood specimens (n = 75) collected
from 53 individuals were examined for the presence of Hepatozoon spp. At first sampling,
specimens from 41 of 53 individuals (77.4%) were positive, based on the primer set HepF300
and HepR900. Twenty individuals were resampled between 51 and 69 days after first
sampling. Samples from six individuals that had tested negative previously now reacted
positive. Assuming that all 53 individuals were still alive, the prevalence had therefore
increased to 47 individuals infected, or 88.7%. Resultant 18S rDNA sequences isolated from
these specimens share a 99% similarity to Hepatozoon canis. Phylogenetic analysis
recovered the Hepatozoon sp. isolated from African wild dogs within the H. canis cluster, which
includes species of Hepatozoon from other canid and tick hosts.

(064) Consumption of ectoparasitic gnathiid isopods by fishes on Caribbean
coral reefs
Matthew D. Nicholson1, Gina C. Hendrick1, J. Andres Pagan2 and Paul C. Sikkel3
1
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2
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Science, Miami Florida USA 33149, AND Water Research Group, Unit for Environmental
Sciences and Management, North-West University, Potchefstroom, South Africa paul.sikkel@gmail.com
Food webs are a useful conceptual tool in studying trophic structure, allowing for the analysis
of various aspects of food web structure such as topology, bioenergetics, and species
interaction strength. However, most food webs are uneven in their resolution with cryptic
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species and trophic interactions, such as parasites, underrepresented or missing completely.
Gnathiid isopods are the most common ectoparasites of coral reef fishes, exploiting a wide
range of fish species as hosts. Yet, outside of cleaner organisms (such as certain goby,
wrasse or shrimp species), we do not know what diurnal fishes may consume them. In this
study, we sampled the gut contents of over 700 fishes spanning 16 families to determine: 1)
how common gnathiid consumption is across fish families; and 2) which fish species consume
gnathiids as a significant portion of their overall diet. We found that, while 14 out of 16 fish
families consumed gnathiids, the planktivorous pomacentrids (Chromis sp.) was the only
group of non-cleaners to consume gnathiids more than 20% of the time. Meanwhile, the
bluehead wrasse (Thalassoma bifasiatum, a facultative cleaner) was the only species similar
to dedicated cleaner gobies (Elactinus sp.) in terms of consistently consuming numerous
gnathiids. Going forward, as the preferred habitat (live corals) for cleaner gobies continues to
decline, their populations will likely suffer. This may result in a niche shift where facultative
cleaners, such as the bluehead wrasse, would become a primary source of parasite removal
for a wider array of fish species.

(065) Exploitation of hosts, identified by DNA sequencing of blood meals, by
Caribbean hematophagous larval gnathiid isopods (Crustacea, Isopoda,
Gnathiidae) relative to host availability
Gina C. Hendrick1, Matthew D. Nicholson1 and Paul C. Sikkel2
1
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Relative to terrestrial systems, little is known about the impact of parasites in marine
environments. Gnathiid isopods, often referred to as “ticks of the sea”, are generalist
haematophagous ectoparasites of fishes. Like ticks and mosquitoes, infestation by gnathiids
may lead to behavioral changes, reduced fitness, mortality, and transmission of pathogens
among hosts. Gnathiids are primarily free-living, associating briefly with hosts during three
juvenile feeding stages. Conventional host identification relied on the detection of gnathiids on
wild-caught fishes. Although this has led to the identification of many host species, their natural
patterns of host exploitation are unknown. The goal of this study was to quantify the
community-dependent variation in host exploitation by the Caribbean gnathiid isopod, Gnathia
marleyi. Gnathiid isopods were collected using lighted plankton traps from 13 plots of shallow
coral reef habitat at 5 field sites surrounding the US Virgin Islands and Puerto Rico. Using fishspecific primers for the mitochondrial gene cytochrome c oxidase subunit I (COI), sequencing
individual gnathiid blood meals resulted in the identification of 78 host species from 23 fish
families (n = 999). The frequency of each host species identified from free-living, light trapcollected gnathiids will be compared to surveys of host abundance at each collection site.
Determining the effect of community composition on host exploitation by gnathiid isopods is
essential to understanding the dynamics of gnathiid-host interactions and assessing the
impact of gnathiids on coral reef community processes. Furthermore, this demonstrates the
interconnectivity of host populations, which is critical to understanding disease transmission
dynamics.
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(066) Effects of feeding diets containing increasing levels of sericea lespedeza
on haematological and parasitological responses of Haemonchus contortus
infected lambs
Leo N. Mahachi1, Obert C. Chikwanha1, Chenaimoyo L.F. Katiyatiya1, Munyaradzi C. Marufu2,
Adeyemi O. Aremu3 and Cletos Mapiye1
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Feed scarcity and haemonchosis are major constraints to small ruminant production.
Traditional synthetically manufactured feed supplements and anthelmintics used to promote
animal performance and gastrointestinal health, respectively, are expensive and often linked
with increased anthelmintic resistance and chemical residues in meat. Henceforth, valorisation
of alternative feed resources containing bioactive compounds with potential anthelmintic
effects such as sericea lespedeza (SL) could be important for improving small ruminant
production. The objective of the current study was to determine the effects of feeding diets
containing increasing levels of SL (0, 25, 50, 75 and 100%) as replacement for lucerne on
haematological parameters, FAMACHA© scores, faecal egg counts (FEC) and adult worm
burdens of Haemonchus contortus infected lambs. Total red blood cells and haematocrit were
not influenced by diet (P > 0.05), but their values were lower (P ≤ 0.05) in infected than noninfected lambs. Except for eosinophils, total white blood cells and differential counts were
neither affected by diet, infection status nor their interaction (P > 0.05). Eosinophil
concentration was greatest in non-infected lambs fed the 0% SL diet and lowest in infected
lambs fed the 100% SL diet (P ≤ 0.05). The FAMACHA© scores, FEC and adult worm burdens
of H. contortus infected lambs were neither influenced by dietary inclusion levels of SL,
infection status nor their interaction (P > 0.05). This study showed that dietary replacement of
lucerne with SL up to 100% had no effect on lamb haematological and parasitological
parameters of H. contortus infected lambs.
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(067) Identification of a novel Rickettsia species in rodent fleas in the Mnisi
community, Mpumalanga, South Africa
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Fleas are hosts for a wide range of largely understudied pathogens causing diseases such as
plague, murine typhus and rural epidemic typhus. The present study investigated the
prevalence and abundance of fleas infesting rodents in different localities in the Mnisi
community, Mpumalanga Province, South Africa. The study also aimed to identify known and
hitherto uncharacterized Rickettsia spp. in the fleas. Rodents were captured from four villages
and Manyeleti Nature Reserve (n = 188). The most common rodent species were Mastomys
sp. (n = 79) followed by Gerbilliscus leucogaster (n = 64) and Saccostomus campestris (n =
24). A total of six flea species were recorded, in order of overall prevalence: Xenopsylla frayi,
X. bechuanae, X. brasiliensis, Dinopsyllus lypusus, Echidnophaga gallinacean and
Ctenocephalides connatus. Prevalence and abundance of fleas differed between localities as
well as habitat. Female specimens of the same flea species from individual rodents were
pooled (n = 137 pools of fleas), DNA was extracted and screened using a Rickettsia-specific
real-time PCR. Samples from X. bechuanae tested positive for Rickettsia species; one sample
tested strongly positive with a Ct value of 23.76. Rickettsia asembonensis was identified in
this sample by sequence analysis of the gltA, ompA and ompB genes. Rickettsia
asembonensis, a flea-borne rickettsia closely related to Rickettsia felis, was first detected in
cat fleas in Kenya and subsequently reported worldwide. Although R. felis has been
increasingly recognized as a human infective agent that can cause human febrile disease, the
infectivity and pathogenicity of R. asembonensis in humans is largely unknown.

(068) The influence of geography and hosts on the microbiome composition of
the cat flea, Ctenocephalides felis in South Africa
Conrad A Matthee1, Anandi Bierman2, Luther van der Mescht1 and Sonja Matthee2
1
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Fleas, and particularly those in close contact with humans, are important vectors for bacteria
that can impact both human and animal health worldwide. The cat flea (Ctenocephalides felis),
an ectoparasite of cats, dogs and also wildlife, serves as a good example in being an important
vectors for at least two zoonotic bacterial genera such as Bartonella spp. and Rickettsia spp.
To determine the current status of the cat flea microbiome in South Africa and to determine
possible mechanisms that can influence bacterial diversity, we analysed 29 flea individuals
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from 7 localities across their range and included cat fleas from different hosts (cats, dogs and
wildlife). A recent study suggested that climate may play a role in the evolutionary history of
C. felis in South Africa, and we were curious to determine whether distinct geographic genetic
assemblages of cat fleas also harbour distinct microbial assemblages. The cat flea
microbiome determined by 16S rRNA next-generation sequencing (16S-NGS), generated 16
230 390 reads and identified Rickettsia spp. and Bartonella spp. as dominant species. High
levels of Wolbachia was also detected and in some individuals also high levels of Spiroplasma,
Corynebacterium and Pelomonas. Distinct genetic lineages were present in Rickettsia and
these will be discussed. The species composition of the cat flea microbiome will also be
compared to that recently reported for the microbiome of cat fleas in California, USA.

(069) Ectoparasites associated with the Bushveld gerbil (Gerbilliscus
leucogaster) and the role of the host and habitat in shaping ectoparasite
diversity and infestations
Amber Terry Smith1, Eddie A Ueckermann2, Ivan G Horak3, Boris Krasnov4 and Sonja
Matthee1
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Small mammals, such as rodents are known hosts for various ectoparasite taxa such as fleas,
lice, ticks and mites. In South Africa, little is known about the parasite diversity associated with
naturally occurring rodent species as this information is limited to historic monographs and
records. By focusing on a wildlife-human/domestic animal interface in Mpumalanga, the study
aims were to record the ectoparasite diversity and infestations associated with Gerbilliscus
leucogaster and to establish the relationship between host-related factors (sex, body size and
reproductive state) on species richness and infestation parameters of ectoparasites.
Gerbilliscus leucogaster individulas (n = 127) were mainly trapped in spring 2014–2020. More
than 6500 ectoparasites from 5 taxonomic groups (fleas, lice, ticks and mesostigmatid and
trombiculid mites) were recorded. Thirty-two epifaunistic taxa, representing twenty-one genera
were recorded. Mites (30.61 (±3.83) and lice (14.32 (±1.93)) were the most abundant and fleas
(87.40%) and mites (79.53%) were the most prevalent taxa. The number of fleas, mites and
overall epifaunistic individuals on G. leucogaster were significantly related to host sex (p <
0.01, p < 0.01 and p < 0.001, respectively), with higher infestations associated with male hosts
compared to female hosts. In addition, mite and overall epifaunistic taxon richness was
significantly related to host sex (p < 0.05 and p < 0.05 respectively), with male rodents hosting
a larger number of mite taxa. The number of tick individuals was the only parameter that was
significantly related to host reproductive state (p < 0.05) with higher infestations associated
with reproductively active males. The present study constitutes the first systematic long-term
assessment of the ectoparasite species associated with G. leucogaster at a local scale.
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(070) Helminths of the mallard Anas platyrhynchos L, 1758 from Austria
Franz Jirsa1,2, Susanne Reier3 and Lesley Smales4
1

Department of Inorganic Chemistry, University of Vienna, 1090 Vienna, Austria franz.jirsa@univie.ac.at
2
Department of Zoology, University of Johannesburg, 2009 Johannesburg, South Africa
3
Natural History Museum Vienna, Central Research Laboratories, 1010 Vienna, Austria
Susanne.Reier@NHM-WIEN.AC.AT
4
South Australian Museum, North Terrace, Adelaide, SA 5000, Australia l.warner@cqu.edu.au
Although the mallard is the most abundant water bird species in Eastern Austria a record of
its helminth community is still missing. This work therefor aimed to close this gap and tried to
record and analyse the parasite community of a greater number of Anas platyrhynchos from
Austria for the first time. A total of 60 specimens of the mallard, shot by hunters in fall of 2009
in Eastern Austria were examined for intestinal parasites. The following taxa could be
recovered (prevalences given in parenthesis): Cestoda: Diorchis acuminatus (31.7%) and
Fimbriarioides intermedia (1.7%), Acanthocephala: Filicollis anatis (5%), Polymorphus
minutus (30%) and one cyctacanth unidentified (1.7%), Trematoda: Apatemon gracilis (3.3%),
Echinostoma grandis (6.7%), Echinostoma revolutum (6.7%) and Notocotylus attenuates
(23.3%), Nematoda: Porrocaecum crassum (1.7%) and one not identified (1.7%). P. minutus
was observed in high morphological variability, which gave reason for a molecular genetic
characterization by DNA barcoding. Species identification was confirmed by comparing data
with the reference COI sequence from P. minutus available in GenBank. The frequency
distribution of parasites shows a typical pattern, in which 39 birds (65%) were not parasitized
or were harboring up to 5 worms, whereas more intense infestations occurred in a lesser
number of hosts.

(071) Evaluating the effects of fishing pressure on fish parasitic gnathiid
isopods in the central Philippines
Mary O. Shodipo1, Rene A. Abesamis 1 and Paul C. Sikkel 2
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The effects of fishing pressure and loss of live coral due to anthropogenic and climate induced stressors on larger reef organisms have been well studied. However, the impacts
and responses of parasites which dominate biodiversity on coral reefs and have sign ificant
impacts on community dynamics have been largely ignored. Gnathiid isopods are the most
common external parasites of coral reef fishes. These “micropredators” are similar to ticks
on land, emerging from the bottom to feed on the blood of host fishes. Thus, they depend
heavily on both benthic habitat and fish hosts and can have significant impacts on the latter.
Our goal was to compare the abundance of gnathiid isopods in marine protected areas
(MPAs) and heavily fished areas in Negros and Siquijor islands in the central Philippines.
Analysis of our data thus far indicate that 1) the density of live coral and cleaner -wrasses,
both known predators of gnathiids, are greater within MPAs; 2) while the density of host
fish is similar between MPAs and fished areas, the size and thus biomass of host fish is
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greater inside MPAs; and 3) while the density of gnathiids overall is not significantly different
between MPAs and fished areas, the ratio of gnathiid density to fish biomass is overall
higher outside MPAs. These data suggest that while human-induced stressors may reduce
both predators of gnathiids and host biomass, the reduction is not sufficient to reduce the
impacts of gnathiids on the remaining fish hosts, constituting a secondary effect on fish
populations in fished areas.

(072) An integrated study on parasitic Crustacea infesting selected freshwater
fish from southern Africa
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In southern Africa, four groups of parasites that feed on the blood and mucous of their fish
hosts have been reported as threats to freshwater aquaculture and fisheries. They include the
fish lice, Argulus Müller, 1785 (Branchiura: Crustacea) usually found on the skin and three gill
copepods: Ergasilus von Nordmann, 1832, Lamproglena von Nordmann, 1832, and Lernaea
Linnaeus, 1758 (also called the anchor worm). Forming part of an ongoing study, from 2016
to 2022, a total of 233 fishes (centrachids, characiformes, cichlids, clariids, and cyprinids)
comprising 11 different species were caught from selected sites along the Orange-Vaal River
System and Pongola floodplain, South Africa; the Zambezi River, Zambia; and the Okavango
River and Delta, Botswana. Fish were humanely killed, dissected, and screened for parasites.
Morphological identifications were done using light and scanning electron microscopy. Genetic
markers chosen for molecular characterisation included partial ribosomal RNAs 18S and 28S,
and mitochondrial DNA COI genes regions. All four parasite groups were observed, with a
total of eight species identified, including new locality records and a species new to science.
Using an integrated approach of both morphology and molecular techniques, this study
provides detailed information on each of these parasites and is the first molecular identification
for many of these species with three different genes from southern Africa.

(073) Longitudinal dynamics of co-infecting gastrointestinal parasites in a
wild sheep population
Amy R Sweeny 2, Yolanda Corripio-Miyar1, Xavier Bal2, Adam Hayward 1, Jill G. Pilkington 2,
Tom N. McNeilly 1, Daniel H. Nussey 2 and Fiona Kenyon 1
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Seasonal variation in infection is a ubiquitous feature of natural populations, but is
determined by a complex interplay of environmental, parasitological and host factors. At
the same time, co-infection is the norm in the wild. Longitudinal dynamics of co-infecting
parasites may therefore be further complicated by relationships among multiple parasites.
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Here, we used faecal parasite egg and oocyst counts collected repeatedly from >450
individually marked wild Soay sheep over 3 years to investigate longitudinal dynamics of
individual parasites and relationships within the parasite community. Host -and
environmental-influences were stronger on some parasites than others. We found that
seasonal variation in highly prevalent strongyle nematode counts was depende nt on adult
reproductive status, where reproductive ewes had distinct dynamics compared to males
and barren ewes. In contrast, similarly prevalent coccidia had a distinct peak in oocyst count
in spring but uniform dynamics across sexes and reproductive status. Using multi-response
models, we further show that both strongyle and coccidia counts showed considerable
repeatability over seasons (>20%), and that a positive correlation between strongyle and
coccidia counts was driven by short-term within-individual changes in both counts. Finally,
using metabarcoding of larval cultures from faecal samples, we identify stronglyes to
species level (the “nemabiome”) and show that age and season drive the composition of
this broad group of parasites in Soay sheep. I will present results from this high-resolution
longitudinal dataset and discuss spatial, immunological, and genetic drivers of co -infection
dynamics in Soay sheep and the implication for co-infection impacts on wildlife health and
disease dynamics.

(074) Sympatry of Amblyomma hebraeum and Amblyomma variegatum on
African forest buffalo and the pathogens they may carry
Andeliza Smit1, Fernando C. Mulandane2, Benjamin Makepeace3, Darshana Morar-Leather1
and Luis Neves1
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Ticks exhibit parapatric behaviour in nature, however, some cases of sympatric behaviour
have been observed. Sympatry entails a shared habitat, but no loss in identity due to
interbreeding. In this study we highlight the overlapping distribution of Amblyomma hebraeum
and Amblyomma variegatum found on African forest buffalo in Coutada 11, Central
Mozambique. In total 905 Amblyomma ticks were collected, identified, and genomic DNA was
extracted. They were subjected to reverse line blotting for pathogen identification and
molecular analysis of both tick’s species were conducted. Pathogens such as Ehrlichia
ruminantium, Anaplasma centrale, Theileria sp., Babesia sp. and Rickettsia africae have been
detected. E. ruminantium, R. africae, Theileria mutans and Theileria velifera are well
established pathogens of Amblyomma ticks however Babesia sp. are not and may be from
host DNA. Little is mentioned in literature about A. hebraeum, including its role as a vector
and reservoir of pathogens. Currently A. hebraeum, in Mozambique, is restricted to wildlife.
The spread of the tick may be observed given the climatical change that is occurring. The
Attraction-aggregation-attachment (AAA) pheromone is essential for mating and due to its
similarities in Amblyomma species, may be the cause for parapatric distribution. We
hypothesise that that the overlapping distribution found in these two species may be due to a
greater divergence in the AAA pheromone.
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(075) Characterization of Ehrlichia ruminantium field isolates from Amblyomma
hebraeum ticks collected from cattle in three South African provinces using
MLST
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Heartwater, caused by Ehrlichia ruminantium is one of the major tick-borne diseases of both
domestic and some wild ruminants in Africa and some Caribbean islands. The diverse
genotypes of E. ruminantium caused by recombination renders the commercially available
vaccine ineffective against some virulent strains. To better understand the genotypes of the
circulating isolates, a total of 1104 A. hebraeum tick DNA from cattle in three South African
provinces were tested by pCS20 Sol1 qPCR. Out of the 1104 samples tested, 222 (22%) were
positive for E. ruminantium and characterized using 5 housekeeping genes. The prevalence
of E. ruminantium per province was 16 % (Mpumalanga), 22% (KwaZulu Natal) and 27%
(Limpopo). All 5 housekeeping genes show a single nucleotide polymorphism (SNP) spread
through the sequenced regions. Phylogenetic analysis of the 5 genes grouped the western
African isolates into a single clade; another clade comprised of southern African isolates with
the study isolates and the third was a combination of southern African isolates, isolate from
the island of Guadeloupe and the study isolates. Analysis of the lipB phylogenetic tree
revealed that 2 study isolates, L60 and L53 are closely related to the western Africa isolates
Sankat and Senegal. That of secY gene showed that study isolate E29 clusters with the 3
apathogenic isolates; Omatjenne, Riverside and Kumm2. Using housekeeping genes to
genotype E. ruminantium isolates show low genetic variation in the sequenced regions. The
SNP do not cause deviation to the function of the protein encoded by the housekeeping genes.

(076) Unravelling the dynamics of toxoplasmosis in humans and animals in a
human-livestock-wildlife interface area in Mpumalanga, South Africa
Refilwe P. Bokaba1, Darshana Morar-Leather1, Veronique Dermauw2, Pierre Dorny2 and Luis
Neves1, 3
1
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2
Department of Biomedical Sciences, Institute of Tropical Medicine, Antwerp, Belgium vdermauw@itg.be; pdorny@itg.be
3
Centro de Biotecnologia, Universidade Eduardo Mondlane, Maputo, Mozambique
The Bushbuckridge Municipality, Mpumalanga, is an interface area comprising of wildlife,
livestock and human interactions. A cross-sectional study was conducted in the area to
determine the seroprevalence of Toxoplasma gondii and investigate its circulation in four
villages in the Mnisi Community (Athol, Tlhavekisa, Utah and Gottenburg), their respective
pasturelands and the surrounding private nature reserves bordering the community.
Randomly collected blood samples were obtained from humans (𝑛 = 160), cats (𝑛 = 9),
chickens (𝑛 = 336), goats (𝑛 = 358), and rodents (𝑛 = 384), while serum samples from wildlife
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such as, impala (𝑛 = 97), kudu (𝑛 = 55), warthog (𝑛 = 97), wild dog (𝑛 = 54), wildebeest (𝑛 =
45) and zebra (𝑛 = 68) were obtained from the SANPark biobank. T. gondii was detected using
a serological latex agglutination commercial kit. Seroprevalence detected in humans, cats,
chickens, goats and rodents were 8.8%%, 0.0%, 4.2%, 11.2% and 18.0%, respectively.
Seroprevalence in impala, kudu, wild dog, wildebeest, warthog and zebra were 5.2%, 7.3%,
100.0%, 20.9%, 13.4% and 9.1%, respectively. The results attained show a low circulation of
T. gondii in the human and domestic cycle. A higher seroprevalence was detected in wild dogs
(carnivorous) when compared to the rest of the wild species (herbivorous or omnivorous)
possibly indicating a higher transmission of T. gondii in carnivores. The study suggests the
presence of possible bridges between the wildlife cycle and the surrounding human and
domestic cycles in this interface area which could be attributed to the possible dissemination
of T. gondii by the rodent population and wild felids, but this requires further investigation.

(077) How population genetics and genomics are powerful tools to elucidate the
evolution of pathogens: the case of the great ape parasite Plasmodium vivaxlike
Virginie Rougeron
International Research Laboratory REHABS, George, South Africa virginie.rougeron@cnrs.fr; rougeron.virginie@gmail.com
Among the seven Plasmodium species responsible of infection in humans, Plasmodium vivax
is the most prevalent and widespread malaria parasite in humans. In 2013, its closest genetic
relative, named Plasmodium vivax-like, got discovered in African great apes the genetic data
were not sufficient to draw any conclusions regarding the evolution of this new parasite. To
unravel the evolutionary history and adaptation of P. vivax-like parasites, we generated using
long and short read sequence technologies the first reference P. vivax-like genomes. Through
this technical accomplishment, the first two new reference genomes of P. vivax-like and further
additional draft sequences were obtained. Phylogenetic analyses showed that P. vivax-like
parasites form a genetically distinct clade from P. vivax. Concerning the relative divergence
dating, we showed that the evolution of P. vivax-like in great apes did not occur at the same
time as the other great ape’s malaria agents, thus suggesting that the transfer of Plasmodium
parasites to great apes happened several times independently over the history of these nonhuman primates. We further identify several key genes that exhibit signatures of positive
selection exclusively in the P. vivax-like parasites. We then developed the larger population
genomic study of P. vivax-like that showed the existence of not one but two P. vivax-like
species circulating in African great apes and that gave new information about their
evolutionary history. These genome-wide analyses performed provides new insights into the
biology and adaptive evolution of P. vivax-like and P. vivax to different host species.

(078) Infectious personalities: does animal personality predict infectious risk?
Jacqueline McTamney1, Bernard Coetzee1 & Heike Lutermann1
1

Department of Zoology & Entomology, Mammal Research Institute, University of Pretoria,
South Africa - u22860712@tuks.co.za; bernard.coetzee@up.ac.za;
hlutermann@zoology.up.ac.za
Individual behavioural differences that are consistent over time are termed animal personality.
Personalities affect an animal’s fitness, e.g., bolder individuals may increase their predation
risk. Similarly, parasites affect an animal’s fitness, but tend to be unevenly distributed among
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hosts. It has been suggested that personality may contribute to such biases with bolder, more
aggressive, active, and explorative personalities sustaining higher parasite burdens. However,
such correlations have not always been found. Many studies also do not distinguish between
parasite type (ecto- vs. endoparasites) or the mode of transmission (direct vs. indirect). The
aim of this study was to evaluate the link between animal personality and parasite burden, and
whether this relationship is dependent on a parasite’s mode of transmission. We predicted
that individuals with bold, social, and aggressive personalities will sustain more directly
transmitted parasites. Conversely, explorative, shy, and avoidant individuals will have higher
burdens of indirectly transmitted parasites. We conducted a meta-analysis of Web of Science,
Scopus, and Google Scholar using Boolean searches containing variations of animal
personality and parasite-related keywords to locate published literature. Duplicate records,
those not reporting on the relationship between animal personality and parasite burden, or
lacking relevant statistical information were removed. From remaining studies, we extracted
the test statistic and analysed the relationships between the personality traits and parasite
burden, distinguishing between parasite classifications and transmission pathways. The
results of this analysis will be discussed.

(079) Using hematophagous fly blood meals to study the diversity of bloodborne pathogens infecting wild mammals
Franck Prugnolle
IRL REHABS, Nelson Mandela University, George Campus, 6529 George, South Africa prugnolle@gmail.com
Many emerging infectious diseases originate from wild animals, so there is a profound need
for surveillance and monitoring of their pathogens. However, the practical difficulty of sample
acquisition from wild animals tends to limit the feasibility and effectiveness of such surveys.
Xenosurveillance, using blood-feeding invertebrates to obtain tissue samples from wild
animals and then detect their pathogens, is a promising method to do so. Here we describe
the use of tsetse fly blood meals to determine (directly through molecular diagnostic and
indirectly through serology), the diversity of circulating blood-borne pathogens (including
bacteria, viruses and protozoa) in a natural mammalian community of Tanzania. Molecular
analyses of captured tsetse flies (182 pools of flies totalizing 1728 flies) revealed that the blood
meals obtained came from 18 different vertebrate species including 16 non-human mammals,
representing approximately 25% of the large mammal species present in the study area.
Molecular diagnostic demonstrated the presence of different protozoa parasites and bacteria
of medical and/or veterinary interest. None of the six virus species searched for by molecular
methods were detected but an ELISA test detected antibodies against African swine fever
virus among warthogs, indicating that the virus had been circulating in the area. Sampling of
blood-feeding insects represents an efficient and practical approach to tracking a diversity of
pathogens from multiple mammalian species, directly through molecular diagnostic or
indirectly through serology, which could readily expand and enhance our understanding of the
ecology and evolution of infectious agents and their interactions with their hosts in wild animal
communities.
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(080) Abundance and diversity of mites (Acari) associated with African penguins
(Spheniscus demersus)
Jessica Kipling1, Marcela P.A. Espinaze2, Eddie A. Ueckermann3, Adriaan Engelbrecht1 and
Sonja Matthee4
1

Department of Biodiversity and Conservation Biology, University of the Western
Cape, Private Bag X17, Bellville, 7535 South Africa - 3511110@myuwc.ac.za;
adengelbrecht@uwc.ac.za
2
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4
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Globally, data on penguin ectoparasites are sparse and to date no studies have explored the
diversity of mites (Acari) associated with the endangered African Penguin (Spheniscus
demersus). The study aimed to identify and quantify the mites associated with S. demersus
by recording mites on penguins and in nests during the autumn/winter period of 2016 and
2017 at five colonies along the south-western coast of South Africa. Further, the role of
extrinsic factors (location, colony, and nest density) was assessed. A total of 1363 mites were
recorded, belonging to 10 species from 8 families. The most prevalent and abundant mite
species, across colonies, was Androlaelaps dasymus (0.63 ± 0.11; 11.39%). Ornithonyssus
bursa was the most prevalent and abundant mite species on penguins (5.67%; 0.20 ± 0.13)
and Macrocheles glaber s.s. in the nests (21.02%; 1.17 ± 0.19). Overall mite abundance was
significantly higher at island colonies compared to mainland colonies. Total mite abundance
and A. dasymus abundance were negatively correlated with nest density, while M. glaber s.s.
and an Erythraeidae species showed positive correlations. This study contributes baseline
knowledge on the mite diversity that is associated with African penguins and their nests and
provides the first record of the Ornithonyssus genus as an ectoparasites of penguins.

(081) Species composition and geographic distribution of ticks infesting cattle,
goats and dogs in north-eastern region of the Eastern Cape Province, South
Africa
Nkululeko Nyangiwe1 & Ivan G. Horak2
1

Döhne Agricultural Development Institute, Department of Rural Development and Agrarian
Reform, Private Bag X15, Stutterheim 4930, South Africa - nyangiwe1@gmail.com
2
Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of
Pretoria, Private Bag X04, Onderstepoort, 0110 South Africa - ivan.horak@up.ac.za
The objective of this study was to determine the species composition and geographic
distribution of ixodid ticks infesting cattle, goats and dogs in the north-eastern region of the
Eastern Cape Province, South Africa. Seventy-two communal cattle dip-tanks within this
region were randomly selected as survey localities. The geographic coordinates were
recorded and used for plotting the distributions of the various tick species. In addition to ticks
that were collected from five cattle and five goats at each of the dip-tanks, ticks were also
collected from five dogs whenever possible. Eleven ixodid tick species were collected from
cattle, goats, dogs and the vegetation, namely Amblyomma hebraeum, Haemaphysalis
elliptica, Haemaphysalis spinulosa, Hyalomma marginatum rufipes, Ixodes pilosus group,
Rhipicephalus (Boophilus) decoloratus, Rhipicephalus (Boophilus) microplus, Rhipicephalus
appendiculatus, Rhipicephalus evertsi evertsi, Rhipicephalus sanguineus and Rhipicephalus
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simus. Of these R. e. evertsi and R. appendiculatus were the most numerous and constituted
38.8 % and 34.9% of the 13 768 ticks collected respectively. They were followed by R. (B.)
microplus (17.4 %) and A. hebraeum (5.3%). The dominant species on dogs were H. elliptica
and R. simus. The partial or complete displacement of the indigenous tick R. (B.) decoloratus
by the introduced species R. (B.) microplus was a major feature of the survey.

(082) The epidemiology of roundworm species on goats reared under Bedford
Dry Grassland in the Eastern Cape, South Africa.
Mlungisi S. Jansen1, Nkululeko Nyangiwe1 & N. Skade2
Dӧhne Agricultural Development Institute, Private Bag X 15, Stutterheim 4930, South Africa
- jansenmlu@gmail.com; nyangiwe1@gmail.com
2
Department of Rural Development and Agrarian Reform, 20 Bonnaccord Street, Adelaide,
5760, South Africa
1

Goats are reared for meat, milk production and socio-traditional activities. Globally
roundworms species are one of the major problem affecting goats worldwide. The aim of the
study was to investigate the epidemiology of roundworm species on goats reared under
Bedford dry grassland in the Eastern Cape South Africa. A total of 1152 faecal samples were
collected on mature goats and the total of 576 faecal samples were collected on kids during
2018 for a period of twelve months. Roundworm species of eggs per gram (EPGs) were
observed to be higher during summer (Mature goats 663.54 ± 981.89 and kids 600.00 ±
558.72) when compared to low counts of EPGs experienced during winter (Mature goats
248.95 ± 247.64 and kids 170.83 ± 178.71). During autumn also high counts of EPGs were
encountered on mature goats (500.00 ± 556.48) and low during spring (413.54 ± 396.08). The
kids had higher EPGs counts during spring (618.75 ± 489.19) and low when compared to
autumn (181.25 ± 237.65). Significantly higher counts (P < 0.001) of roundworm EPGs were
observed on mature goats and kids during summer when compared to winter. From the study
it is evident that hot wet months are more favourable for the increase of gastro-intestinal
infection of roundworms than cold dry months of the year. Therefore, epidemiology of gastrointestinal helminth can provide baseline information which can be used to control gastrointestinal infections.

(083) Intestinal parasites diversity and their impact on the health of Galagos
(Galagidae), Gabon – Abstract retracted.
(088) Copepods infecting wels catfish (Silurus glanis) in the Danube River basin
in Hungary
Quinton Marco Dos Santos1, Annemariè Avenant-Oldewage1, Wojciech Piasecki2, Kálmán
Molnár3, Boglárka Sellyei3 and Csaba Székely3
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Silurus glanis Linnaeus, 1758 (wells catfish, sheatfish or European catfish) is well studied and
documented, and is native to central, southern, and eastern Europe. Mass infection of an
unknown copepod on the gills of this species was recorded in 2016 from a water reservoir in
the Danube River basin in Hungary. This infection resulted in distinct emaciation and severe
pathology to infected fish, which was recorded and subsequently described. Identification of
these parasites was inconclusive, but subsequently collected additional samples allowed for
more thorough identification using microscopy and genetic characterisation. During these
subsequent collections, two other copepods were also detected from the same host. To
identify the parasites, specimens were examined using both light microscopy and scanning
electron microscopy (SEM). Additionally, specimens were genetically characterised using both
the small (18S) and large (28S) subunits of rDNA. The morphology and genetic data of the
copepods in mass infection was highly similar to that of Sinergasilus major (Markevich, 1940).
The other copepods were identified as Ergasilus sieboldi Nordmann, 1832 and Neoergasilus
japonicus (Harada, 1930). The present results constitute the first record of two invasive
copepods, S. major and N. japonicus, from native S. glanis. While S. major has been recorded
from the Danube River Basin before, this is the first record for this species from Hungary.
Ergasilids are not generally considered to be host specific, having the potential to colonise
new hosts and areas, however, the jump to native catfish in Hungary needs further monitoring,
especially in light of the severe pathology observed.

Poster Presentations
(084) Screening of vector-borne pathogens in Icelandic arctic foxes, Vulpes
lagopus
Sándor Hornok1, Kristin Mühldorfer2, Nóra Takács1, Regina Hofmann-Lehmann3, Marina L.
Meli3, Miklós Gyuranecz4, Ester R. Unnsteinsdóttir5, Alex D. Greenwood2 and Gábor Á.
Czirják2
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The arctic fox (Vulpes lagopus) is the only native terrestrial mammal in Iceland. The
population comprises both “coastal” and “inland” fox ecotypes, with regard to food resources.
While coastal ecotype foxes mainly feed on sea birds and eggs, invertebrates and marine
mammal carcasses, the inland foxes feed on ptarmigans, migrating waterfowl, eggs and
wood mice. Because of the relatively low biodiversity within arctic ecosystems and the
involvement of the species in both marine and terrestrial ecosystems, Icelandic arctic fox
population could serve as sentinels for overall ecosystem health of Iceland. It was
demonstrated that coastal arctic foxes have higher levels of mercury, helminth burden and
richness compared to the inland populations, indicating that the two ecotypes are quite
separate and distinct. Although Ixodes ricinus is present on the island, the presence of vectorborne pathogens has not been reported in Icelandic foxes, yet. Liver samples collected from
60 arctic foxes were screened for vector-borne apicomplexan parasites (Trypanosomatidae,
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Babesia, Theileria, Hepatozoon) and bacteria (Anaplasma, Bartonella, Borrelia, Ehrlichia,
hemotropic Mycoplasma, Rickettsia) by PCRs targeting the 18S, 16S rRNA, msp2, flagellin
and gltA genes, respectively. None of the pathogens were detected with the exception of an
adult female fox from coastal ecotype being positive for Anaplasma phagocytophilum. Our
results provide baseline evidence about the low prevalence of vector-borne pathogen in
Icelandic arctic foxes; in light of the climate changes the geographic distribution of these
pathogens might change, which require continuous monitoring in the arctic ecosystems.

(085) Species-specific differences in Toxoplasma gondii, Neospora caninum
and Besnoitia besnoiti seroprevalence in Namibian wildlife
Anne Seltmann1, Gereon Schares2, Ortwin H. K. Aschenborn3, Sonja K. Heinrich1, Susanne
Thalwitzer4, Bettina Wachter1* and Gábor Á. Czirják1*
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3
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*authors contributed equally to the work
Knowledge about parasitic infections is crucial information for animal health, particularly of
free-ranging species that might come into contact with livestock and humans. We investigated
the seroprevalence of three tissue-cysts-forming Apicomplexan parasites (Toxoplasma gondii,
Neospora caninum and Besnoitia besnoiti) in 506 individuals of 12 wildlife species in Namibia
using in-house indirect ELISAs applying purified antigens for screening and immunoblots as
confirmatory tests. For the two species for which we had most samples and life-history
information, i.e., cheetahs (n = 250) and leopards (n = 58), we investigated T. gondii
seroprevalence in relation to age, sex, sociality (solitary, mother-offspring group, independent
sibling group, coalition group) and site (natural habitat vs. farmland). All but one carnivore
species (bat-eared fox (n = 4)) was seropositive to T. gondii, with a seroprevalence ranging
from 52.4% (131/250) in cheetahs to 93.2% (55/59) in African lions. We also detected
antibodies to T. gondii in 10.0% (2/20) of blue wildebeest. Adult cheetahs and leopards were
more likely to be seropositive to T. gondii than subadult conspecifics, whereas seroprevalence
did not vary with sex, sociality and site. Furthermore, we measured antibodies to N. caninum
in 15.4% (2/13) of brown hyenas and 2.6% (1/39) of black-backed jackals. Antibodies to B.
besnoiti were detected in 3.4% (2/59) of African lions and 20.0% (4/20) of blue wildebeest.
Our results demonstrate that Namibian wildlife species were exposed to Apicomplexan
parasites at different prevalences, depending on parasite and host species. Further molecular
work is needed to understand the sylvatic cycle and the clear role of wildlife in the
epidemiology of these parasites in southern Africa.

(086) Ancylostoma infections are associated with spatial tactic and movement
behaviour in free-ranging cheetahs (Acinonyx jubatus) – a preliminary study
Lilla Jordán1, Anne Seltmann1, Lisa Giese1, Fay Webster2, Wanja Rast2, Gábor Á. Czirják1
and Bettina Wachter2
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In threatened species parasitic infections have the potential to increase extinction risk via
negative effects on the host. However, information about the direct effects of parasites on host
fitness is scarce, especially in wild host-parasite systems. We investigated hookworm
(Ancylostoma) infections with respect to movement behaviour and spatial tactic in free-ranging
cheetahs (Acinonyx jubatus) on Namibian farmland, using a coproscopical parasitological
method and GPS collar data. Our preliminary results (n = 14) suggest that Ancylostoma
infection load differs between male spatial tactics, with territorial males having lower faecal
egg counts than non-territorials (floaters). Further, higher Ancylostoma egg count in territorial
males was associated with smaller home range size and lower mean distance per day
covered, but not with mean walking speed or mean daily resting budget. These results indicate
that the potential costs associated with Ancylostoma infection can limit certain aspects of
movement activity, and that males with different spatial tactics might be differentially affected
by such costs. Our preliminary data points to movement as a potential trait mitigating fitness
costs of parasite infection, a hypothesis worthy of further investigation.

(087) Haemosporidian diversity of tortoises and snakes in Kwa-Zulu Natal,
South Africa
Lehlohonolo S Mofokeng1, Nico J. Smit1 and Courtney A. Cook1
1
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The order Haemosporidia includes haemoprotozoan parasites that infect a range of vertebrate
hosts. However, the diversity, distribution, and taxonomy of these haemosporidian parasites
remains poorly investigated in reptiles. As such the contribution of further morphologically and
molecularly described taxa for use in phylogenetic analyses would be valuable. Only a few
species of haemosporidians have been documented from South African reptiles, including
three species from ophidian hosts, three from saurians and two from chelonians. Hence, the
aim of this study was to investigate the diversity of haemosporidians infecting reptiles from
South Africa. Blood collected from reptiles in Kwa-Zulu Natal was screened for
haemosporidian parasites using a combined approach. Blood slides were prepared for
morphometric data on parasite stages. Haemosporidian primer sets, with a nestedpolymerase chain reaction (PCR) protocol were employed, targeting a fragment of the
cytochrome-b (cyt-b) gene region. Resulting haemosporidian sequences were compared with
each other and to those on GenBank. Of the 21 tortoises, two were parasitized by a species
of Haemocystidium. This species did not compare morphologically to the previously described
species from South African tortoises. Molecularly, it does not compare to Haemocystidium of
other African tortoises. Of the 37 snakes, four were found infected with a species comparable
to Haemocystidium mesnili. As such this study provides the first available molecular data for
a species of Haemocystidium of tortoises in South Africa, and the first combined descriptive
approach of Haemocystidium species for chelonians in Africa. Furthermore, it provides both
morphological and molecular data on Haemocystidium infecting snakes.

(088) Copepods infecting wels catfish (Silurus glanis) in the Danube River
basin in Hungary – moved to Oral Presentation

4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022

Page 72

(089) Identification of Anaplasma species in wild animal species in the Kruger
National Park and surrounding game reserves using a bacterial microbiome
approach
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The rapid advancement of next-generation sequencing technologies has led to the discovery
of many novel sequences ascribed to the genus Anaplasma, with nearly 20 new species being
proposed since the last formal organization of the genus. Most of the 16S rRNA gene surveys
for Anaplasma were conducted on cattle and to a lesser extent on rodents, dogs, and ticks.
Little is known about the occurrence, diversity, or impact of Anaplasma species circulating in
wildlife species. Therefore, we conducted a 16S rRNA gene survey with the goal of identifying
Anaplasma species in a variety of wildlife species in the Kruger National Park and
neighbouring game reserves, using an unbiased 16S rRNA gene microbiome approach. An
Anaplasma-genus specific qPCR assay revealed the presence of Anaplasma species in
70.0% (21/30) of African buffalo, 86.7% (26/30) of impala, 36.7% (11/30) of greater kudu, 3.2%
(1/31) of African wild dog, 40.6% (13/32) of Burchell’s zebra, 43.3% (13/30) of warthog, 22.6%
(7/31) of spotted hyena, 40.0% (12/30) of leopard, 17.6% (6/34) of lion, 16.7% (5/30) of African
elephant and 8.6% (3/35) of white rhinoceros samples. Microbiome sequencing data from the
Anaplasma-positive samples revealed genotypes that phylogenetically group with known and
previously published Anaplasma sequences, as well as novel Anaplasma genotypes. Our
preliminary results reveal a greater genetic diversity of Anaplasma species circulating in
wildlife species than currently classified within the genus Anaplasma, suggesting potential for
transmission to livestock or companion animals. Our findings highlight the need for genetic
and genome sequencing of putative species for correct classification.

(090) Parasite diversity of Chiloglanis pretoriae and Amphilius uranoscopus
from the Limpopo River System
Thabelo Maginya1, Humbulani E. Munzhelele1,2, Willem J. Smit1, Piet H. King3, Iva
Přikrylová1,4, Wilmien J. Luus-Powell1
1

DSI-NRF SARChI Chair (Ecosystem Health), Department of Biodiversity, University of
Limpopo, Sovenga, South Africa - nuhngathabelo@gmail.com;
edward.munzhelele@univen.ac.za; willem.smit@ul.ac.za; ivaprik@gmail.com;
wilmien.powell@ul.ac.za
2
Department of Biological Sciences, University of Venda, Private Bag X5050, Thohoyandou,
0950, South Africa
3
Department of Biology and Environmental Sciences, Sefako Makgatho Health Sciences
University, Pretoria, South Africa
4
Water Research Group, Unit for Environmental Sciences and Development, North-West
University, Potchefstroom
Chiloglanis pretoriae Van der Horst, 1931 (Mochokidae) and Amphilius uranoscopus (Pfeffer,
1889) (Amphilidae) are endemic freshwater species of Southern Africa with limited information
regarding their parasite diversity. Between September 2021 and February 2022, a total of 96
fish, C. pretoriae (n = 86), A. uranoscopus (n = 10) were collected from four rivers
4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022

Page 73

(Mutshundudi, Nwanedi, Lutanandwa and Politsi) within the Limpopo River systems using
electrofishing. Standard methods were used for collection, fixation, and preservation of
parasites. Thirty-two C. pretoriae and nine A. uranoscopus were infected by at least one
parasite. Three parasitic groups (monogeneans, digeneans and nematodes) have been
recovered during the study. Four C. pretoriae (4.65%) from Politsi River (n = 1) and
Lutanandwa River (n = 3) were infected by the monogenean Bagrobdella sp. Two A.
uranoscopus (20.0%) from Politsi and Mutshundudi rivers were infected by adult nematodes.
An unidentified adult digenean from the family Cephalogonimidae infected eight A.
uranoscopus (80.0%) and eight C. pretoriae (33.72%) from Politsi River. Three C. pretoriae
(3.49%) from Nwanedi (n = 2) and Mutshundudi (n = 1) rivers were infected by Clinostomum
sp., digenean larvae infected twenty C. pretoriae (23.26%) from Mutshundudi (n = 13),
Lutanandwa (n = 3) and Nwanedi (n = 5) rivers. Many of these parasite records are new host
and locally records contributing to global parasite distribution records.

(091) Identification of evolutionary traits enabling a free-living Neisseriaceaerelated bacterium to establish symbiotic relationships with lice
Jana Rihova1, Jana Martinu1,2, Eva Novakova1,2 and Vaclav Hypsa1,2
Department of Parasitology, Faculty of Science, University of South Bohemia, Ceske
Budejovice, Czech Republic - janca.rihova@gmail.com; janamartinu84@gmail.com;
novake01@prf.jcu.cz; vacatko@prf.jcu.cz
2
Institute of Parasitology, Biology Centre, ASCR, v.v.i., Ceske Budejovice, Czech Republic
Mutualistic associations between insects and heritable bacterial symbionts are ubiquitous in
nature. In blood-feeding insects, symbiotic associations span vast diversity of bacteria,
pointing out their numerous independent evolutionary origins. The establishment of such
relationships are only possible with a sufficient flux of free-living bacteria from the environment
into insect bodies where they may become the seeds transforming into symbiotic forms.
During the transition of a free-living bacterium to facultative symbionts, or eventually even
obligate symbionts, bacteria undergo dramatic lifestyle and genome changes. Using 16S
rRNA gene amplicon screening of fur samples of Apodemus flavicollis and Microtus arvalis
mice that represent the natural environment for various ectoparasites, we have identified
Neisseriaceae-related OTUs taxonomically assigned to a louse symbiont. Whole genome
sequencing and further phylogenetic analyses of these environmental strains showed that
they represent the closest free-living relatives to the facultative Neisseriaceae-related
symbiont of Polyplax serrata lice and the obligate Neisseriaceae-related symbiont of
Hoplopleura acanthopus lice. Genomic comparisons of these environmental and symbiotic
lineages revealed that genome characteristics (genome size, CG content, number of HGT
genes, etc.) correspond to the evolutionary features mirroring a lifestyle of the bacteria. We
believe that this model provides a unique opportunity to determine gene inventories that allow
the bacteria to enter the gateway to host-dependent interactions.
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(092) First record and molecular characterization of two Gnathia species
(Crustacea, Isopoda, Gnathiidae) from Philippine coral reefs, including a
summary of all Central-Indo Pacific Gnathia species
Mary O. Shodipo1, Paul C. Sikkel2, Nico J. Smit3 and Kerry A. Hadfield3
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2
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Due to their unusual life cycle that includes parasitic larval and free living adult stages, gnathiid
isopods are typically overlooked in biodiversity surveys, even those that focus on parasites.
While the Philippines sits within the region of highest marine biodiversity in the world, the coral
triangle, no gnathiid species have been identified or described from that region. Here we
present the first records of two gnathiid species collected from the Visayas, central Philippines:
Gnathia malaysiensis Müller, 1993, previously described from Malaysia, and G. camuripenis
Tanaka, 2004, previously described from southern Japan. This study provides detailed
morphological redescriptions, drawings and scanning electron microscope images as well as
the first molecular characterization of both species, Furthermore, a summary of the CentralIndo Pacific Gnathia species is provided.

(093) Early life variation and vertical transmission of the gut microbiota in wild
Soay Sheep
Hannah Lemon1, Amy Sweeny1, Xavier Bal1, Jill Pilkington1, Josephine Pemberton1, Dan
Nussey1, Andrew Free1 and Luke McNally1
1

Institute of Evolutionary Biology, Ashworth Labs, School of Biological Sciences, Edinburgh
University, Scotland - hlemon@ed.ac.uk; a.r.sweeny@ed.ac.uk; xavier.bal@ed.ac.uk;
j.pilkington@ed.ac.uk; j.pemberton@ed.ac.uk; dan.nussey@ed.ac.uk;
andrew.free@ed.ac.uk; luke.mcnally@ed.ac.uk
The gut microbiome is known to play a role in host health, fitness and immune function. This
is well studied in human and lab animal models but remains poorly understood in wild animals.
Studies in wild and captive populations show that host environment impacts the gut
microbiome. Vertical transmission of bacteria among hosts, particularly between mother and
offspring in early life, may be an important driver of variation in the gut microbiota. Few studies
of wild animals have explored how environment and mother-offspring transmission shapes the
early life gut microbiome. This study investigates the vertical transmission of gut microbiota in
a free ranging Soay sheep population on the St Kilda archipelago in Scotland. Faecal samples
were collected from ewe-lamb pairs within three weeks of birth when lambs were sustained
on an entirely milk-based diet. Samples were then collected again two months later when
lambs had started to wean and introduce grass into their diet. The gut microbiome of the sheep
was investigated through the use of a 16S meta-barcoding approach in conjunction with next
generation sequencing (NGS). We investigated how gut microbiome community structure
changes over the first few months of life, and whether mother-offspring pairs share a
disproportionate number of bacterial sequence variants.
4th ICPOW & 50th Annual PARSA Conference, Kruger National Park, South Africa. 11-15 September 2022

Page 75

(094) The Importance of correct identification of insects of veterinary
importance
Karien Labuschagne1
Agricultural Research Council – Onderstepoort Veterinary Research (ARC-OVR),
Epidemiology, Parasites and Vectors, Private Bag X05, Onderstepoort, 0110 South Africa labuschagnek@arc.agric.za
1

The correct identification of insects of veterinary importance are vital for vector and disease
control as not all insects cause disease. Many insects are beneficial for the environment as
pollinators, predators and for soil enrichment. They are also an important food source for other
organisms that include arthropods, reptiles, birds and mammals that feed on all stages of
insects. The Agricultural Research Council – Onderstepoort Veterinary Research (ARC-OVR)
focuses both research and diagnostics. The focus in Entomology is on research and
expanding existing reference collections, a diagnostic service are available. The public,
veterinary services and industry may send insect samples for identification. Live or preserved
specimens are preferred; though photographs have also been send. Correct identification from
photographs can be problematic due to poor quality, out of focus and distance from the
specimen. As the ARC-OVR has extensive reference collections of especially lice, fleas and
Culicoides species, these are used for validating the correct identification of received
specimens for diagnostics and research. Researchers may request the loan of reference
specimens or high quality photographs, for comparison with their own specimens. However,
no type or rare specimens are send out on loan. Some of the insects identified over the past
few years include olive and flea beetles, bedbugs, flies (adults and larvae) and midges.

(095) Micro-digestion and consequent Total Reflection X-Ray Fluorescence
Spectrometry (TXRF) for small parasite samples
Andreas Gradwohl1, Jakob Windisch1, Marilie Pretorius2, Annemariè Avenant-Oldewage2
and Franz Jirsa1,2
1

University of Vienna, Institute for Inorganic Chemistry, 1090 Vienna, Austria andreas.gradwohl@univie.ac.at; andreas.gradwohl@univie.ac.at;
jakob.windisch@univie.ac.at; franz.jirsa@univie.ac.at
2
University of Johannesburg, Auckland Park, Johannesburg, 2006, South Africa emarilie@yahoo.com; aoldewage@uj.ac.za
Parasites have been identified as suitable indicators for environmental quality and
anthropogenic pollution in the past. Especially parasites from heavy metal contaminated
aquatic habitats showed metal accumulations which are orders of magnitude higher than those
in their respective hosts. Most parasite species under investigation have been intestinal
helminths, with body weights allowing individual analyses. Very small and light weighted
species have been mostly neglected so far, due to analytical limitations. During investigations
of the pollution-dependent occurrence of the gill parasite Lamproglena clariae from the Vaal
River System, the question occurred, if metal levels in the parasite mirrored environmental
metal concentrations calling for a method which could use parasite masses in the low mg
range. We, therefore, established a micro digestion of pooled samples of L. clariae (2-5
individuals or egg strings) with subsequent analysis using Total-Reflection X-Ray
Fluorescence Spectrometry (TXRF). The digestion was performed directly in microcentrifuge
tubes using only app. 0.5 mg of freeze-dried parasite or parasite egg string samples. A total
volume of 100µL of digestion solution (34% HNO3) was prepared containing the internal
standard (Pt) for quantification. The method simplified sample handling after the digestion by
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avoiding dilution steps. Additionally, only 10µL of sample volume was used for analysis saving
theoretically 90µL for further analysis. Quality control was done using certified reference
material DOLT-5 (National Research Council of Canada), which was treated equally to the
pooled parasite samples and used for the determination of the recovery rates. Satisfactory
recovery rates (80 – 101 %) were achieved for following trace elements: Mn, Fe, Cu, Zn, Se
and Sr.

(096) Two new freshwater cymothoid isopods of the branchial fish parasitic
genus Mothocya Costa, in Hope, 1851 from Nigeria
Serita van der Wal1,4, Nico J. Smit1, Niel L. Bruce1,2, Babatunde Olaosebikan3, Kerry A.
Hadfield1
1
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2
Biodiversity & Geosciences Program, Queensland Museum, PO Box: 3300, South Brisbane
BC, Queensland, 4101, Australia - niel.bruce@qm.qld.gov.au
3
Federal College of Freshwater Fisheries Technology, P.M.B. 1500, New Bussa, Niger
State, Nigeria
4
Zoomorphology Group, Department of Biology II, Ludwig Maximilians Univsity,
Großhaderner Straße 2, 82152, Planegg-Martinsried, Germany
The isopod fauna of tropical and subtropical West Africa remains one of the least documented
regions of the world and the family Cymothoidae Leach, 1818 is no exception. With a mere
eleven publications on the family in this region since 1920, it is unsurprising that the
predominately branchial attaching genus Mothocya Costa, in Hope, 1851, one of the betterknown genera of the family, remains very poorly known from this region. The first record of
Mothocya from West Africa was Mothocya longicopa Bruce, 1986. Recently, another two
species have been added to this list. Mothocya andoni van der Wal, Smit, Bruce, Olaosebikan
& Hadfield, 2021 and Mothocya powelli van der Wal, Smit, Bruce, Olaosebikan & Hadfield,
2021 were recorded for the first time from Nigerian brackish waters on Monodactylus sebae
(Perciformes: Monodactylidae). Most cymothoids are distributed in marine environments, but
several species have also been recorded from brackish and freshwater environments. In
Africa, there are only two possible records of Cymothoidae in freshwater, thus making these
records more noteworthy. Furthermore, Mothocya andoni from the Andoni River is tolerant of
marine and brackish water (similar to its host) and M. powelli is from the Bonny River; both of
which could potentially be useful in investigating the polluted waters in the Andoni and Bonny
river systems.

(097) “Parasite turnover zone” at secondary contact: A new pattern in host–
parasite population genetics
Jana Martinu 1, Jan Stefka1 and Vaclav Hypsa2
1

Faculty of Science, University of South Bohemia, Czech Republic janamartinu84@gmail.com; jan.stefka@gmail.com
2
Institute of Parasitology, Biology Centre, ASCR, v.v.i., Ceske Budejovice, Czech Republic
- vacatko@prf.jcu.cz
“Parasite turnover zone” is a new pattern in a host–parasite system that can occur after
secondary contact of previously isolated populations. Due to different generation times and
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tempos of molecular evolution, the host and parasite populations reach diff erent degrees
of genetic differentiation during their separation. Upon secondary contact, the host
populations can re-establish a single panmictic population across the area of contact, while
the parasite populations that diverged from each other to a greater degree stop their
dispersal in the secondary contact area and create a narrow hybrid zone. From the host's
perspective, the parasite's hybrid zone functions as a “parasite turnover zone”: while the
hosts pass across the contact zone, their parasites turn genetically from the area A
genotypes to the area B genotypes. We described this novel system on model organisms
consisted of Apodemus flavicollis mice and Polyplax serrata lice, using single nucleotide
polymorphisms from both counterparts. Secondary contact between two geographical
lineages of lice creates a biologically interesting situation where closely related lineages of
parasites utilize the same host species, live in parapatry but do not mix except for a narrow
hybrid zone. The two louse lineages formed in separation, each in different refugium without
mutual gene flow during the Last Glacial Maximum. Later, upon their secondary contact,
they happened to be genetically incompatible due to accumulated genetic changes. Since
both lineages share the same ecology, most importantly the same host species, the
incompatibility is entirely due to intrinsic genetic barrier (DMBI) which reduces hybrid(s)
fitness.

(098) Ectoparasite diversity on the cosmopolitan rat, Rattus norvegicus, in
South Africa
Demi-Leigh Martin1, Sonja Matthee2, Conrad A. Matthee3, Adriaan Engelbrecht1
1
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Evolutionary Genomics Group, Department of Botany and Zoology, Stellenbosch University,
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In South Africa, several parasite studies have been conducted on Rattus sp., but these mainly
focused on endoparasites. This study aimed to record the diversity of the ectoparasite
assemblages found on Rattus norvegicus in South Africa. Rats (n = 21) were sampled from
six localities (Tygerberg, Khayelitsha, Elsies River, Princess Vlei, Melkbosstrand and
Swellendam) in the Western Cape Province. Ectoparasites were obtained by brushing the
pelage of the hosts using standard procedures and all were morphologically identified.
Mitochondrial DNA (mtDNA) sequence data were generated using the universal cytochrome
oxidase I (COI) primers, LC01490 and HC02198, and a total length of 708bp of the gene was
analysed. This was done to confirm species identification and to construct comprehensive
phylogenies for the host and mite. In total, four parasite taxa were collected comprising one
mite (Laelaps echidninus), one louse (Polyplax spinulosa) and two fleas (Echidnophaga
gallinacea and Xenopsylla cheopis). L. echidninus was recorded from 12 rodents at three
localities. South Africa is a new locality record for L. echidninus, previously only recorded from
Central and West Africa. This study contributes to the knowledge of the ectoparasite diversity
associated with R. norvegicus in South Africa. The discovery of a new locality record, for L.
echidninus, emphasises the need for future studies on rodent ectoparasite diversity in
southern Africa.
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(099) The role of environmental variables in metazoan parasitic community
composition of Clarias gariepinus (Burchell) in the Orange-Vaal River system,
South Africa
Marliese Truter1,2, Kerry A. Hadfield2 and Nico J. Smit2
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kerry.malherbe@nwu.ac.za
Parasitic taxa of freshwater fishes have been identified as potential sentinels to detect
anthropogenic changes within the aquatic environment and can be utilised as accumulation
indicators (Acanthocephala and Cestoda), effect indicators or as interacting agents assisting
in reaching contaminant equilibrium by reducing i.e., metal concentrations found in the tissues
of infected hosts. Moreover, parasitic community composition of a host may be characterised
by the presence of certain pollutants such as metal elements. The present study considered
parasitic taxa as effect indicators and investigated the parasitic community composition of the
African sharptooth catfish, Clarias gariepinus (Burchell) from five localities along the OrangeVaal River system, and analysed the metal concentrations (As, Au, Co, Cr, Fe, Hg, Mn, Ni,
Se, Sn, U, V) from host tissue. Parasitic communities from Boskop Dam, Vaal River and Sand
River (Vaal River system) were more diverse than those situated on the Orange River (Riet
River and Gariep Dam) but were represented by similar parasitic taxa, each with a distinct
species composition (richness and abundances). Significant associations were observed for
major taxa and metals: Monogenea (Co, Cr, Fe, Hg and Mn), Digenea (Co, Fe), Cestoda (Hg,
Se, U), Nematoda (Co and Sn) and the Crustacea (Au, Se and V). In the South African context,
the use of parasitic taxa as indicators are a relatively unexplored field and the present study
contribute to the development of environmental monitoring tools and identifying suitable
indicator species to advance the understanding of the complexity of the interaction between
human-mediated pollution events and contaminants, ecosystems and organisms.

(100) A new species of Phoreiobothrium Linton, 1889 (Cestoda:
Onchoproteocephalidea) from Carcharhinus brevipinna (Valenciennes) off the
coast of KwaZulu-Natal, South Africa
Linda Van Der Spuy1, Nico J. Smit1, Kristina Naidoo2, and Bjoern C. Schaeffner1,3
1

Water Research Group, Unit for Environmental Sciences and Management, Potchefstroom
Campus, North-West University, Hoffman Street, Potchefstroom, 2531, South Africa linda.vdspuy@gmail.com; nico.smit@nwu.ac.za; bjoern@hi.is
2
Research and Monitoring Division, KwaZzulu-Natal Sharks Board, 1a Herrwood Dr,
Umhlanga Ridge, Umhlanga, 4320, South Africa - knaidoo@shark.co.za
3
Institute for Experimental Pathology at Keldur, University of Iceland, Keldnavegur 3, 112
Reykjavík, Iceland
The extreme sparsity of collection efforts in many parts of the word, including southern Africa,
leaves a vast hidden diversity of marine cestodes, such as species of Phoreiobothrium. The
investigation of a common South African coastal-pelagic species, C. brevipinna
(Valenciennes) resulted in the discovery of a new species of Phoreiobothrium Linton, 1889.
Phoreiobothrium sp. A is undoubtedly different from other congeners in several morphological
characteristics, however, it is most easily distinguished from other species by the size of its
hooks. Furthermore, this species is peculiar in the sense of its microthrix pattern. It only
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possesses filitriches on its proximal bothridial surface. Additionally, Phoreiobothrium sp. A also
displays a scarcity of gladiate spinitriches on its cephalic peduncle. This has not been recorded
in any other congener within this genus and could resemble a new, generic characteristic. The
addition of Phoreiobothrium sp. A increases the total number of valid species of
Phoreiobothrium to 18 worldwide. Furthermore, Phoreiobothrium sp. A mark the second
onchoproteocephalidean genus to be described from southern Africa, therefore expanding the
generic biogeographical representation and introducing new host associations. Apart from the
description of this new species of cestode, the discovery of Phoreiobothrium sp. A as well as
additional species of Phoreiobothrium is beneficial regarding future ecological investigations.
With the high degree of host-specificity found amongst species of Phoreiobothrium, species
such as Phoreiobothrium sp. A could be used as sentinel species for the accurate
identification, separation and diagnosis of misidentified shark species, such as C. brevipinna
and C. limbatus (Valenciennes).

(101) LAMPoles and Nanobodies (Nb): Novel tools for pathogen diagnosis and
future implications
Dennis J. Grab1, Ian Burbulis2, Manish Bhomia1, Anuj Sharma1, Michael Daly1, Vivek R.
Nerurkar3, Anna Durbin4, Sofia Casares5, Gholamreza Hassanzadeh6, and Stefan Magez6
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We previously published a diagnostic method that provides a DNA-based signal readout for
pathogen antibody detection visually observable in real-time by loop-mediated isothermal
amplification (LAMP). Termed ‘LAMPoles’, a single Protein-L/G protein affinity domain is
covalently bonded to a single 74-kDa DNA oligonucleotide based on a plant gene sequence.
Enabling ultrasensitive detection of most mammalian Ig classes, L/G-LAMPole assays
exhibited better sensitivity and precision than matched ELISA for anti-African trypanosome
antibody detection in murine/human blood by several hundred-fold. The development of noninvasive saliva/tear fluid-based assays for infectious diseases with sensitivities equivalent to
those found with blood or CSF was now a possibility. Here we show that LAMPoles based on
camelid 15 kDa VHH fragments called nanobodies (Nbs) will provide ultrasensitive diagnostics
for direct pathogen detection. For proof-of-concept we generated a collection of single-chain
camelid Nbs that specifically bind structural dengue virus (DENV) envelope (E)-proteins with
high-affinity. Covalently binding these nanobodies to closed circular DNA scaffolds created a
new class of bis-functional molecular probe. Remarkably, these large (~3000 kDa) probes
averaging 6-8 DNA amplicon repeats where a single amplicon is bonded to the same site on
a single Nb are amplified by PCR/LAMP with very high efficiency. Nb-LAMPoles also
recognize DENV E-protein antigen by ELISA and DENV infected cells in vitro. We discuss the
implications of these findings for case management in resources-poor settings as well as the
logistics of an innovative inclusion of novel designer formulated therapeutic Nb cocktails
generated to pathogens lethally gamma-irradiated under conditions that preserve epitope
immunogenicity and function.
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(102) Molecular and morphological characterisation of three species of
Lamproglena Von Nordmann, 1832 from southern Africa
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Members of the genus Lamproglena von Nordmann, 1832 are gill ectoparasites of teleost
fishes occurring mostly in Africa and Asia, with approximately 13 confirmed species in Africa
and six from southern Africa. The most frequently encountered species in southern Africa are
L. clariae Fryer, 1956, and L. monodi Capart, 1944. In 2007, a new species, Lamproglena
hepseti Van As et Van As, 2007 was described in Botswana and has not been reported on
again since. Although the individual species are appreciably distinct morphologically, there is
a need to present supporting molecular data that can aid in taxa comparison and studies on
evolutionary relationships. Compared to other copepods, molecular studies on Lamproglena
have received almost no attention. To date, there is only a single report on the molecular
characterisation of species from this genus, which provided 12 sequences for two Asian
species, Lamproglena chinensis and L. orientalis, for 18S and 28S ribosomal RNA genes.
From 2016 to 2020, fishes were collected from selected rivers in southern Africa. Parasites
were removed and morphologically identified using light and scanning electron microscopy.
Three parasite species, L. clariae, L. hepseti, and L. monodi were identified from this study
and subsequently sequenced using three genetic markers (COI, 18S, and 28S). This study
thus provides the first integrated characterisation of Lamproglena from Africa, with the first
sequences for these three species from three different genes (18S, 28S, and COI). It further
highlights the need for more genetic data on this genus for further and higher phylogenetic
comparison.
End.
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