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Udrzitelné antiparazitarni programy
v chovech malych prezvykavcu odpovidajici
konceptu One Health
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vsSe najdete na nasem webu
www.GoSheePar.cz
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GoSheePar
Cile projektu:

Facebook/Gosheepar

* zjistit aktualni rozsifeni nejvyznamnéjsich parazitii pastevné chovanych ovci a koz —
hlistic traviciho traktu (tzv. gastrointestinalni hlistice nebo také Zaludecni a stfevni
cervivost), predevsim nas zajima nejvice patogenni druh vlasovka slezova (Haemonchus
contortusf

* vyvinout a v praktickych podminkach chovu ovéfit novou, originalni, citlivou a ¢asoveé i
financné nendrocnou metodu pro diagnostiku hemonchozy

* rozpoznat chybné postupy pfi od¢ervovani ovci a koz, které vedou ke vzniku a sifeni
rezistence hlistic na od¢ervovadla (anthelminticka re2|stence)

* navrhnout a v praktickych podminkach Ceskych chovu ovci a koz otestovat moderni
antlpara2|tarn| rogramy, tere budou ucinné proti zaludecni a stfevni Cervivosti,
zejména proti vlasovce s ezové Haemonchus contortus

* v prabéhu projektu seznamovat Ceské chovatele i praktické veterinarni lékare
o dosazenych vysledcich i nejnovéjsich svétovych poznatcich v dané problematice
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Zjisteni citlivosti na konkrétni anthelminticka
léciva v partnerskych chovech

Chov ovci v kraji Vysocina:

* reprodukéni chov (400 bahnic Suffolk, s produkci 600
jehniat rocné)

historie pouziti anthelmintik v daném chovu:

e 2000-2010: ivermektin, albendazol, fenbendazol

e 2010-2022: jehnata levamisol, bahnice selektivne
ivermektin nebo levamisol

e 2022-2024: stridavé levamisol a moxidektin




Metodika terénni studie

@
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Day O: y‘
. :

drug application
faecal collection

Pre-treatment Post-treatment

120 lambs in 10 groups  same 120 lambs
FEC (McMaster tech) FEC (McMaster tech)

real time PCR — 6 targets real time PCR — 6 targets

Day 14:
faecal collection

L

Coproscopy (McMaster)s

real-time PCR . A TP

Kaplan et al. 2023.
Coproscopy (McMaster) Geurden et al. 2022

real-time PCR



Pouzita anthelmintika ve studii

Active Commercial product Anthelmintic ! Dose of active

substance Abbr. name group Formulation subst. (mg/kg)
ivermectin IVM Biomectin avermectins injectable 0.2
eprinomectin EPR Eprecis avermectins injectable 0.2
doramectin DRM Dectomax avermectins injectable 0.2
moxidectin MOX | Cydectin mylbemycins oral drench 0.2
levamisole LEV First drench imidazothiazoles oral drench 7.5
albendazole ABZ | Aldiverm benzimidazoles oral drench 5
fenbendazole FBZ Panacur benzimidazoles oral drench 5
monepantel MNP | Zolvix AAC oral drench 2.5
closantel CLS Flukiver salicylanilides oral drench 10
untreated control | U.C.




Metodika -
%g 3g

Koprologie Real-time PCR

» kvantitativni s pocitanim vajicek v McMasterové

komdirce * 2 reakce (kazda 3 cile=druhy)

* rozliseni 6 rod/druh( trichostrongylidnich hlistic:

* pocet strongylidnich vajicek na 1 g trusu (EPG) Haemonchus sp., Teladorsagia sp., Trichostrongylus sp.,

» kalkulace redukce = Test redukce poctu vajicek ve Nematodirus battus, Chabertia ovina, Ashworthius
vykalech = FECRT (Faecal egg count reduction test) sidemi)
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Reslova, et al. 2021 The identification and semi-quantitative assessment of gastrointestinal gematodes in

faecal samples using multiplex real-time PCR assays. Parasites & Vectors 14, 391 (2021).




Real-time PCR: pracovni postup

* Multiplex real-time PCR

* DNA extraction from faeces = crucial step | |
Full sample
homogenization using

s W beads and MagNA Lyzer

Fecal Egg Count in EPG (Eggs per gr: QUkDONA® FecalSall Wicrcim
Dviorku | Waemonchus _~  Teladorsagia ~ Trichostrongylus —| . » | kgl
s11 934 3108 1335 8 0 [ 5390 Real-tlme PCR 3
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Efficacy against strongylid
nematodes, excluding N. battus

F ECRT - faecal egg count reduction test

Efficacy 90% Confidence

Anthelmintic (%) Interval Decision
ivermectin IVM 0 -179.34% to -44.03% Resistant
eprinomectin EPR 0 -163.14% to -65.46% Resistant
doramectin DRM 0 -208.75% to -118.14% Resistant
moxidectin  MOX 83 77.28% to 87.92% Resistant
levamisole LEV 65 48.83% to 81.35% Resistant
albendazole ABZ 78 67.40% to 89.02% Resistant
fenbendazole FBZ 33 4.65% to 61.96% Resistant
monepantel MNP 100 n.a. Susceptible
closantel CLS 70 56,8% to 83,0% Resistant

VRI

according to Kaplan et al. 2023

Real-time PCR — genus/species identification

Haemonchus contortus

Ct value
Haemonchus contortus
Nr. of gPCR
positive animals

Anthelmintic DO D14 Efficacy (%) Decision
ivermectin IVM 12 12 0 Resistant
eprinomectin  EPR 11 11 0 Resistant
doramectin DRM 11 11 0 Resistant
moxidectin MOX 12 12 0 Resistant
levamisole LEV 12 11 8 Resistant
albendazole  ABZ 12 6 50 Resistant
fenbendazole FBZ 11 11 0 Resistant
monepantel MNP 11 1 91 Susceptible
closantel CLS 12 0 100 Susceptible
untreat. contr. 12 12 XXX XXX
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Efficacy against strongylid
nematodes, excluding N. battus

F ECRT - faecal egg count reduction test

Anthelmintic Efficacy 30% Confidence Decision
(%) Interval
ivermectin IVM 0 -179.34% to -44.03% Resistant
eprinomectin EPR 0 -163.14% to -65.46% Resistant
doramectin DRM 0 -208.75% to -118.14% Resistant
moxidectin  MOX 83 77.28% to 87.92% Resistant
levamisole LEV 65 48.83% to 81.35% Resistant
78 67.40% to 89.02% Resistant
33 4.65% t0 61.96% Resistant
monepantel MNP 100 n.a. Susceptible
closantel CLS 70 56,8% to 83,0% Resistant

according to Kaplan et al. 2023

VRI

Real-time PCR — genus/species identification

Trichostrongylus sp.

Ct value
35
30
25
20
C RN AN L O
Trichostrongylus sp.
Nr. of gPCR
positive animals
Anthelmintic DO D14 Efficacy (%) Decision
ivermectin IVM 12 7 42 Resistant
eprinomectin EPR 11 11 0 Resistant
doramectin  DRM 11 7 36 Resistant
moxidectin ~ MOX 12 0 100 Susceptible
levamisole LEV 12 10 17 Resistant
12 6 50 Resistant
12 12 0 Resistant
monepantel MNP 12 1 92 Susceptible
closantel CLS 12 12 0 XXX
untreat. contr. 12 12 XXX XXX 11




Real-time PCR — genus/species identification

Efficacy against Nematodirus battus Nematodirus battus .
t value
F ECRT — faecal egg count reduction test
.. Efficacy Lower Upper . .
Anthelmintic (%) 90%Cl 90%Cl Decision

ivermectin IVM 91 82,6 99,4 Inconclusive

eprinomectin EPR 61 39,5 82,5 Resistant ﬁ

doramectin DRM 95 90,4 98,6 Resistant (low resistant) . . . . . . . .

TR P iR P P S P R I
moxidectin  MOX 100 98,9 100,0 Susceptible Ny N Qg °Q~ @\0 \f" §> QQ @é )
levamisole LEV 100 100,0 100,0 Susceptible Nematodirus battus

100 98,6 100,0 Susceptible Nr. of gPCR
100 1000 1000 Susceptible positive animatls
Anthelmintic DO D14 Efficacy (%) Decision
monepantel MNP n.a. - low initial values before treatment ivermectin IVM 12 4 67 Resistant
eprinomectin  EPR 11 10 9 Resistant
closantel CLS n.a. - low initial values before treatment doramectin DRM 11 7 36 Resistant
moxidectin MOX 12 1 92 Susceptible
R=0.8649, p=0.012, significant 12 3 75 Resistant
11 1 91 Susceptible
monepantel MNP 9 1 89 Inconclusive
7 22 XXX

‘ IRI closantel CLS 9
12 12 XXX XXX

untreat. contr.




VRI
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* potvrzena mnohocetna rezistence u druhtl Haemonchus, Teladorsagia a
Trichostrongylus

 prvni zdokumentovany pripad rezistence druhu Nematodirus battus vuci

avermektinum
resistant to resistant to resistant to resistant to

— avermectins

avermectins avermectins

— mylbemycins

imidazothiazoles imidazothiazoles —— avermectins ???

— imidazothiazoles

benzimidazoles benzimidazoles

Haemonchus
|
Trichostrongylus
sp
Chabertia sp.

Teladorsagia sp.

— benzimidazoles

resistant to

— avermectins

Nematodirus
battus




Projekt zameéreny na parazity volneé zijicich
prezvykavcu

Siteni invaznich druhG parazitd a jejich drtivé
dopady na biologickouvrozmanitost pUvodnich
druht prezvykavcu, TACR, SS05010070

doba reseni: 2022-2024
resitelé: MUNI Brno, CZU Praha, Mendelu Brno

cile projektu:
Monitoring invaznich parazitti (Ashworthius sidemi, Fascioloides magna) v
oborach a honitbach CR
Role volné zijicich pfezvykavci pfi $ifeni invaznich helmintéz v podminkach CR
Dopad invaznich parazitéz na populace zubra a dalSich prezvykavcu
Analyza rizik spojenych se Sifenim a dopady invaznich druh(
Strategie prevence a tlumeni pro oborni chovy a honitby v CR
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nvazivni parazitické druhy u volné zijicich
orezvykaveu
Ashworthius sidemi

* Krev sajici trichostrongylidni hlistice s primym vyvojovym cyklem, velmi
podobna vlasovce slezové (Haemonchus contortus)

* parazit slezu Sirokého spektra volné Zijicich prezvykavcu, vysoce patogenni
pro atypické hostitele

 plGvodem z vychodni Asie, zavle¢en do CR spolu s importy jelena sika (Cervus
nippon)

Fascioloides magna (motolice velka)
 parazit volné Zijicich a domacich prezvykavcl s komplexnim vyvojovym
cyklem zahrnujicim mezihostitele (Celed Lymnaeidae), lokalizace: jaterni
parenchym
* vysoce patogenni pro aberantni hostitele (srnec, muflon, mali prezvykavci)

* plvodem ze Severni Ameriky, druh zavlecen s jelenem béloocasym
(Odocoileus virginianus) nebo wapiti (Cervus canadensis)




Pouzité metody pri screeningu

* Multiplex real-time PCR (qPCR) for nematodes (A. sidemi, H. contortus)
* Multiplex one-step nested qPCR for trematodes I. (F. magna, D. dendriticum)

* Multiplex two-step nested qPCR for trematodes Il. (F. hepatica, C. daubney,
Paramphistomum spp.)




Screening po celé CR

Celkem vysSetfeno 983 vzorku z 81
lokalit:

jelen evropsky (Cervus elaphus)
* 404 vzorka, 32 lokalit

srnec obecny (Capreolus capreolus)
* 371 vzorkd, 33 lokalit

AUSTRIA

Species sampled in site: PR — 5 im danék evropsky (Dama dama)
I ° .
s g0 —Rinradms * 130 vzorkd, 13 lokalit
e — Cervus elaphus
QW Ca - Capreolus capreolus
Ov — Ovis musimon

muflon (Ovis musimon)
« 78 vzorkd, 7 lokalit




Vysledky screeningu u volné

Voo /

/

Zijici

h prezvykavcu

Ashworthius sidemi — nejcasté;jsi druh (15,8 %) — potvrzen na 54 % sledovanych lokalit, lokalni prevalence 7-77 %

Haemonchus spp. 14,9 % — potvrzen na 50 % lokalit !!!

Fascioloides magna a Dicrocoelium dendriticum 1,5 %

Paramphistomidae jen 2 pfipady (0,2 %) — urceno jako Calicophoron daubneyi

Fasciola hepatica a Paramhistomum spp. nebyly zjistény !!!

Jelen evropsky vykazuje nejvyssi miru infestace obéma skupinami paraziti — hlisticemi i motolicemi.

Ashworthius
sidemi

Haemonchus spp.

Helminth Species

Fascioloides
magna

Fasciola
hepatica

Dicrocoelium
dendriticum

Paramphistomidae

Ruminant

species

Red deer
(C. elaphus)

Roe deer
(C. capreolus)

Fallow deer
(D. dama)

Mouflon
(O. musimon)

30.7% (124/404)
5.4% (20/371)
7.7% (10/130)

1.3% (1/78)

6.9% (28/404)
23.2% (86/371)
16.9% (22/130)

12.8% (10/78)

3.0% (12/404)
0.5% (2/371)
0.8% (1/130)

0.0% (0/78)

0.0% (0/404)
0.0% (0/371)
0.0% (0/130)

0.0% (0/78)

0.0% (0/404)
0.8% (3/371)
5.4% (7/130)

6.4% (5/78)

0.0% (0/404)
0.0% (0/371)
0.8% (1/130)

1.3% (1/78)

TOTAL PREVALENCE

15.8% (155/983)

14.9% (146/983)

1.5% (15/983)

0.0% (0/983)

1.5% (15/983)

0.2% (2/983)




Certifikované metodiky z projektu SS05010070

Diagnostika invazni motolice Intravitalni detekce a semi- Strategicky plan kontroly
Fascioloides magna kvantifikace hematofagnich hlistic invaznich parazitll prezvykavé
Ashworthius sidemi a Haemonchus sparkaté zvére v CR

spp. zalozena na qPCR



Kn | h a Regu:laqe invaznich helminti
volneé Zijicich prezvykavei
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Jaroslav Vadlejch | Lucie Skorpikova
agdalek | Jakub Drimaj | Radim Plhal
Ondrej Mikulka | Niko! Reslova




Aktualné provadime
MONITORING PARAZITU PREZVYKAVCU

doc. Ing. Jaroslav Vadlejch,
Ph.D.
specialista na parazity
pfezvykavcl

Ceska zemédélskd univerzita v
Praze
FAPPZ | katedra zoologie a
rybarstvi

8 224383451 hodnoceni ucinnosti pouzivan
B 604953122 AW A

vadlejch@af.czu.cz $ in vitro testy anthelmintické rezistenge
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Ing. Alisa Khlebnikova
odborny technik pro vyzkum

Ceska zemédélska univerzita v
Praze
FAPPZ | katedra zoologie a
rybarstvi

B 774676 563
khlebnikova@af.czu.cz



Uz brzy......

* komercni diagnosticky servis v oblasti parazitologie prezvykavci na
VUVel Brno
» koprologické vysetreni kvantitativni (s udajem EPG)
real-time PCR na vybrané hlistice
sedimentacni vySetreni — motolice
baermanova metoda — diagnostika plicnivek
konzultace dehelmintizace a predchazeni anth. rezistence
diagnostika anthelmintické rezistence

VRI
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Podékovani: GoSheePar

* Nikol Reslova

Lucie Skorpikova
Kristina Zechmeisterova
Martin Kasny

* Jaroslav Vadlejch

* Josef Masek
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Dékuji za pozornost.

VUVeL

Kontakt:
Vyzkum podporen projekty: A(I:Iam NOYO,b”Sky L, ., ,
. MZe NAZV QL24010306 Vyzkijmn,y ustav vete.rmarnlho Ieke?rstw, V. VL
« TACR TNO2000017 Odde'lenl farmakolog.le a toxnfologle
E-mail: adam.novobilsky@vri.cz
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