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Content of the presentation

A Anthelmintic resistance as example for relevance of drug
resistance

A Selected tropical diseases related own projects



The Global Animal Health Market

Total= USS 23.99 billion
€ 19.19 billion
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* Annual growth rate averaging 6% over the last 10 years
»  Similar future perspective

Source: Vetnosis Report Sep. 2015; AH Market 2014
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Total= USS 6.77 billion
€ 5.42 billion
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Haemonchosis

Blood loss approx. 50 gl/worm/day, worm burdens often
exceeding 2000 leading to acute anaemia in lambs!
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Lambs < 6 months do not develop immunity
Regular anthelmintic treatment in first season grazing animals



Gastro-intestinal nematode infection: Facts

Depending on infection intensity exposure leads to subclinica
disease (with significant performance reduction) or clinical/fat
outcomes even despite treatment
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First reports about resistance concerning specif
anthelmintic groups

Actives Introduced | First report Interval First report Interval
in sheep (years) in goat (years)
Organo- 1950 1957 7 1967 17
Phosphates
Benzimidazoles 1960 1964 4 1973 13
Triclaben- 1983 1995 12
Dazole
Salicylacid- 1969 1980 11
anilids
Imidazo- 1967 1976 9 1980 13
thiazoles
Macrocyclic 1982 1987 5 1990 8
lactones




Anthelmintic resistance
- In sheep and goats

Parasite Anthelminthic
BZ IMI SAL ML MULT.
Haemonchus contortus | ++++ ++ +++ +++ +++
Te. circumcincta +++ +++ - F++ ++
Cooperia curticel ++ ++ . ++ 4+
Tr. colubriformis +++ 4+ - + +
Chabertia ovina +
Oesophagostomum spp. +
Fasciola hepatica ++ . +++ - +




Anthelmintic resistance
- Geographic occurrence

Sheep/Goat Cattle |Horse
Europe B,D,G,GB,IrIt,Nl, |G,GB, |B,D,G,GB,Ir I,
No, A, Sw, Gr, Fr NI, B Sw, SI, No, NI, A
North USA, C USA USA, K
America
South Br, Ar, Pa, Ur, Me, Ch | Br, Ar, Br, Ar, Ur, Me, Ch
America Me, Ur
Australasia | Au, Ne, In, SL, Fi, Ma | Au, Ne | Au, Ne
Africa Madagaskar, Nigeria, | 7?77 Ethopia, SA

Kenia, Tansania,
Kamerun, SA
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Anthelminticresistance




What leads to anthelmintic resistance?

X high frequency of treatment

X under dosing

X reliance on only one anthelmintic group
X helminths without refugia

X dose and move systems in arid areas



Mechanisms of resistance

Specific target directed resistance:

ABenzimidazoles (BZ) beta-tubulin

Glutamate or GABA gated ion
channels

AMacrocyclic lactones
(ML)

APyrantel - nicotinic AcetytCholine
Receptor (hAAChR)
Unspecific (multidrug) resistance:

ABZ and ML - efflux pumps (P-glycoprotein)
- metabolism (cytochrome P450)



Mechanism of BZresistance

APoint mutation at codon 200 ofTaibulin isotype 1 gene

AExpression of tyrosine (TAC/resistant) instead of phenylalanine
(TTC/susceptible)

AReduced affinity of BZ to fJubulin

AAdditional mechanisms less important (e.g. deletion of isotype 2,

other polymorphic site at codon 167)



Principle of Pyrosequencing
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Pyrosequencing based analysis of B#&sistance
associated SNPs in gastrmtestinal nematodes

A Field applicable using pooled samples, low cost, reliable, highly sensitive
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(Samson-Himmelstjerna et al. Parasitology, 2009; Ramiinke et al. IJP-DDR, 2016)



Anthelmintic resistance as a
transboundary/transcontinental disease issue

Available online at www.sciencedirect.com
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Multiple anthelmintic resistance in Haemonchus contortus
1solated from South African Boer goats in Switzerland
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Summary/outlook

A Lack of surveillance anthelmintic efficacy in most countries

A Reported but not surveyed BZ-resistance in small ruminants
In Africa

A Molecular analysis of BZ-resistance established for major
ruminant gastro-intestinal nematodes

A Pyrosequencing-based assessment of BZ-resistance
using pooled larvae is a field applicable tool

A First evidence from Sudan for BZ-resistance in African goats

A Monitoring of efficacy important for sustainable worm control
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Molecular epidemiology network for promotion and support
of delivery of live vaccines against Thelileria parva and
Theileria annulata infection in Eastern and Northern Africa

Partners: Assiut University and Suez Canal University, Egypt
Ludwig Maximilian University, Germany

ILRI and University of Nairobi, Kenya

Animal resource Directorate, South Sudan

CVRL and University of Khartoum, Sudan

Sokoine University of Agriculture, Tanzania

Ecole Nationale de Médecine Vétérinaire, Tunisia

Makerere University, Uganda

Time frame: 10.2014 7 12.2019

DFG Deutsche
Forschungsgemeinschaft



TRYRAC: Improving the management of trypanosomosis
In smallholder livestock production systems in tsetse-
Infested sub-Saharan Africa

Workpackages: ‘W g
A Drug quality control in African laboratories &/ ==
A Develop molecular drug resistance markers

A Provide accessibility to veterinary services
and state-of-the-art AAT control strategies to
livestock farmers in Togo, Ethiopia and
Mozambique

A Socio-economical evaluation

Leibniz \&/ ;
Hannover —

For more information, please visit our website http://www.trypanocide.eu/




