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Evaluarea prevalentei trichostrongilidelor gastrointestinale la ovine, aplicarea metodelor moderne de
diagnostic coproparazitologic si aprecierea eficientei tratamentelor antihelmintice utilizate in
controlul helmintozelor la ovine.

Obiectivele principale:

e Studierea particularitatilor biologice, epidemiologice si patogenetice ale trichostrongilidelor
gastrointestinale la ovine;

o Evaluarea metodelor coproparazitologice utilizate pentru diagnosticul infestatiilor helmintice;

e Determinarea prevalentei si intensitatii invaziilor cu trichostrongilide la ovine din diferite sisteme
de intretinere;

e Evaluarea eficientei preparatelor antihelmintice utilizate in tratamentul infestatiilor;

e Identificarea factorilor implicati in dezvoltarea rezistentei antihelmintice;

e Elaborarea recomandarilor privind prevenirea si controlul helmintozelor gastrointestinale la ovine.
Lucrarea reprezintad un studiu complex privind trichostrongilidele gastrointestinale la ovine, incluzand
aspecte clinice, epidemiologice si terapeutice. Cercetdrile au fost efectuate in Republica Moldova si
comparativ intr-o ferma de ovine din Israel. Au fost utilizate metode coproparazitologice precum
Willis, Darling si McMaster pentru identificarea si evaluarea gradului de infestare. Rezultatele
obtinute demonstreazd importanta monitorizarii parazitologice periodice si a utilizarii rationale a
preparatelor antihelmintice pentru reducerea pierderilor economice si imbunatatirea starii de sanatate

a efectivelor de ovine.
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e To study the biological, epidemiological, and pathogenic characteristics of gastrointestinal
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INTRODUCTION

Sheep production plays a crucial role in global livestock systems, ensuring meat, milk, wool,
and by-products that sustain both commercial farming and small-scale rural households. One of the
major constraints to efficient sheep production worldwide is the impact of parasitic infections,
particularly those caused by gastrointestinal nematodes (GIN), with the family Trichostrongylidae
being among the most prevalent and pathogenic parasites (Popescu, I., 2019). These nematodes
include species such as Haemonchus contortus, Trichostrongylus colubriformis, and Ostertagia
(Teladorsagia) circumcincta, all of which contribute significantly to economic losses through reduced
body weight gain, decreased wool production, anemia, diarrhea, and, in severe cases, mortality
(Taylor, 2020).

Trichostrongylid nematodes are responsible for chronic parasitism, often subclinical, and the
damage they cause is typically cumulative. Animals may show only subtle clinical changes until the
parasite burden becomes critical (Urquhart et al., 2019). The parasitic effect arises mainly from blood-
feeding (as in Haemonchus contortus) or from the destruction of the abomasal and intestinal mucosa
(as in Ostertagia and Trichostrongylus) (Soulsby, 2018). These pathogenic mechanisms lead to
protein loss, hypoproteinemia, impaired digestion and absorption, and immunosuppression (Jackson
& Miller, 2021). Consequently, trichostrongylid infestations reduce productivity and raise production
costs due to increased veterinarian interventions and the need for anthelmintic treatments (Popescu,
., 2019).

Several environmental factors such as temperature, humidity, pasture rotation, stocking
density, and grazing management influence the epidemiology of trichostrongylid infections (Sanchez
et al., 2022). Climate change, especially increasing temperatures and prolonged grazing seasons, has
been correlated with higher prevalence and a more rapid development of anthelmintic resistance
(Charlier et al., 2020).

Early diagnosis and monitoring of parasitic burdens are essential for reducing the negative
impact on herd health and productivity. Traditional diagnostic tools include fecal egg count (FEC),
flotation techniques, and larval culture (McMaster and coproculture methods). In recent years,
molecular methods such as PCR and immunological assays (ELISA) have been increasingly used to
confirm species identity and detect anthelmintic resistance (Kotze et al., 2020). The accurate
identification of infecting species is critical for designing an appropriate control strategy (Taylor,
2020).
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Chemotherapeutic treatment remains the main control method. However, the long-term and
excessive use of anthelmintics has led to widespread drug resistance in nematode populations,
particularly against benzimidazoles, macrocyclic lactones, and levamisole (Popescu, I., 2019).
Anthelmintic resistance is currently considered a major global threat and a limiting factor in sheep
farming sustainability (Kaplan, 2021). For this reason, modern control strategies focus on integrated
parasite management (IPM), combining selective treatment, pasture management, nutritional
supplementation, and alternative parasite control methods such as phytotherapy and bioactive forages
(Waller, 2019).

The overall purpose of this thesis is to investigate gastrointestinal trichostrongylid infections
in sheep by evaluating diagnostic methods and assessing potential treatment options to improve
parasite control and reduce losses in sheep production systems.

Objectives:

e To review the scientific literature regarding the biology, epidemiology, and pathogenic
mechanisms of gastrointestinal trichostrongylid nematodes in sheep.

e To describe and compare diagnostic techniques used for identifying trichostrongylid
infections, including conventional and molecular methods.

e To evaluate the effectiveness of different anthelmintic treatments used in sheep, focusing
on therapeutic outcomes and possible resistance.

e To formulate recommendations for integrated parasite management strategies suitable for
sheep farms.

The study aims to contribute to better decision-making in parasite control and to promote
sustainable livestock management. Ultimately, understanding the epidemiology and improving

treatment strategies may reduce economic losses and increase animal welfare.

11



Bibliography

1. Anthelmintic resistance in small ruminants in the Nordic-Baltic region. Acta Veterinaria
Scandinavica (2021). https://actavetscand.biomedcentral.com/articles/10.1186/s13028-021-00583-1

2. Behnke, J. M., et al. The biology and control of trichostrongylid nematodes in sheep.
Parasitology, 136(12), 1413-1431.
https://www.cambridge.org/core/journals/parasitology/article/biology-and-control-of-

trichostrongylid-nematodes/

3. Beleckeé, A., Kupcinskas, T., Adomkiené, R., et al. Prevalence of anthelmintic resistance
of gastrointestinal nematodes in sheep farms. Helminthologia, 62(1). https://reference-
global.com/article/10.2478/helm-2025-0001

4. Cercel I. Tomsa M., Dumitriu Antonina. Raspandirea oesophagostomozei la ovine in
Republica Molfdova (epizidootologia, dinamica). in: Lucrari stiintifice. Vol. 40 Medicina veterinara.
Chisinau 2014, pp- 97-98. ISBN 978-9975-64-263-7. Disponibil:
https://www.repository.utm.md/bitstream/handle/5014/31845/dumiriu_97-

98.pdf?sequence=1&isAllowed=y

5. Coles, G. C., Bauer, C., Borgsteede, F. H., et al. WAAVP guidelines for evaluating the
efficacy of anthelmintics in ruminants. Veterinary Parasitology, 136, 167-185.
https://doi.org/10.1016/j.vetpar.2005.11.015

6. Detection of gastrointestinal nematode populations resistant to albendazole and
ivermectin in sheep. Animals (MDPI), 9(10), 775. https://www.mdpi.com/2076-2615/9/10/775

7. Dumitriu A., Moroz M., Didoruc S., Matencu D., Rotaru C., Rotaru V. Aprecierea
eficacitatii medicamentului de uz veterinar albendazol 10%, suspensie orala, la bovinele infestate
natural. In: Stiinta Agricola. 2025, nr 2, pp. 113-121. ISSN 1857-0003, E-ISSN 2587-3202. c.a. 0,64.
https://press.utm.md/index.php/as/article/view/113-121/11-pdf

8. Dumitriu Antonina. Raspandirea helmintofaunei la Canis familiaris in unele gospodarii
particulare de ovine. In: Lucriri stiintifice, UASM. Chisindu, 2013, Vol. 35 (Medicina veterinard),
pp. 182-184., 0,10 c.a. ISBN 978-9975-64-247-7. Disponibil:
https://www.repository.utm.md/bitstream/handle/5014/31849/dimitriu_182-

184.pdf?sequence=1&isAllowed=y

9. Dumitriu, A. Zoonoses with parasitic etiology - a hidden risk for public health. Tn:

National Conference with international participation “One Health Approach -achievements and

84


https://actavetscand.biomedcentral.com/articles/10.1186/s13028-021-00583-1
https://www.cambridge.org/core/journals/parasitology/article/biology-and-control-of-trichostrongylid-nematodes/
https://www.cambridge.org/core/journals/parasitology/article/biology-and-control-of-trichostrongylid-nematodes/
https://reference-global.com/article/10.2478/helm-2025-0001
https://reference-global.com/article/10.2478/helm-2025-0001
https://www.repository.utm.md/bitstream/handle/5014/31845/dumiriu_97-98.pdf?sequence=1&isAllowed=y
https://www.repository.utm.md/bitstream/handle/5014/31845/dumiriu_97-98.pdf?sequence=1&isAllowed=y
https://doi.org/10.1016/j.vetpar.2005.11.015
https://www.mdpi.com/2076-2615/9/10/775
https://press.utm.md/index.php/as/article/view/113-121/11-pdf
https://www.repository.utm.md/bitstream/handle/5014/31849/dimitriu_182-184.pdf?sequence=1&isAllowed=y
https://www.repository.utm.md/bitstream/handle/5014/31849/dimitriu_182-184.pdf?sequence=1&isAllowed=y

challenges”. Chisinau, 23-24 noiembrie 2023. c.a 0.10 Disponibil:
https://journal.ohrm.bba.md/index.php/journal-ohrm-bba-md/article/view/643

10. Dumitriu, A., Didoruc, S., Moroz, M. Epidemiology of cystic echinococcosis in
intermediate hosts in the Republic of Moldova. In: 5th Annual International Scientific and Practical
Conference Current Epidemical Challenges In One Health Approach. Ternopol, Ucraina, 2024, p. 45.,
0,09 c.a. https://ivm.kiev.ua/en/conferences-2/one-health.htm

11. Dumitriu, A., Petrova, V. Povara echinococozei chistice in Republica Moldova, 2014-
2023. In: Lucrari stiintifice: Medicind Veterinara. Materialele Simpozionului Stiintific International
»90 ani de invatdmant superior medical veterinar din Republica Moldova”. Chiginau, 2024, pp. 101-
104. Disponibil/. https://doi.org/10.52326/ismv2024.22
https://repository.utm.md/handle/5014/30384

12. Gastrointestinal nematodes in sheep: Looking back for building up the future. ParSci

Journal (2025). https://www.sciltp.com/journals/parsci/articles/2509001311

13. Giudice, C., & Kaplan, R. M. Diagnosis of gastrointestinal nematodes in small ruminants:
traditional and molecular approaches. Veterinary Parasitology, 204(3-4), 215-223.
https://www.sciencedirect.com/science/article/pii/S0304401714004427

14. High rates of benzimidazole-resistance-associated alleles in Haemonchus contortus and

detection of resistance against macrocyclic lactones in strongylids from German alpaca herds.
Parasites & Vectors (2024). https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-
024-06377-4

15. Kaplan, R. M., & Vidyashankar, A. N. An inconvenient truth: Global anthelmintic

resistance in gastrointestinal nematodes of livestock. Veterinary Parasitology, 186(1-2), 70-78
https://doi.org/10.1016/j.vetpar.2012.03.017
16. Molecular detection of the p-tubulin gene in Haemonchus contortus from sheep (Iraq).

Iraqi Journal of Veterinary Sciences (2024).
https://iasj.rdd.edu.ig/journals/uploads/2024/12/17/c7f0394ddf0bf96ae4a095ae0f3f241f.pdf
17. Molento, M. B. Anthelmintic resistance in sheep nematodes: diagnostic and management

strategies. Small Ruminant Research, 103(1), 6-12.
https://www.sciencedirect.com/science/article/pii/S0921448811003662

18. Moroz, M., Balan, D., Dumitriu, A. Veterinary Biochemistry — 1. Course Support.
Chisinau, 2025, Editura  ,Tehnica-UTM”. p. 109. ISBN  978-9975-64-585-0

85


https://journal.ohrm.bba.md/index.php/journal-ohrm-bba-md/article/view/643
https://ivm.kiev.ua/en/conferences-2/one-health.htm
https://repository.utm.md/handle/5014/30384
https://www.sciltp.com/journals/parsci/articles/2509001311
https://www.sciencedirect.com/science/article/pii/S0304401714004427
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-024-06377-4
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-024-06377-4
https://doi.org/10.1016/j.vetpar.2012.03.017
https://doi.org/10.1016/j.vetpar.2012.03.017
https://iasj.rdd.edu.iq/journals/uploads/2024/12/17/c7f0394ddf0bf96ae4a095ae0f3f241f.pdf
https://www.sciencedirect.com/science/article/pii/S0921448811003662

https://repository.utm.md/bitstream/handle/5014/33998/Veterinary-biochemistry-1-Course-
support_DS.pdf?sequence=1&isAllowed=y

19. Moroz, M., Balan, D., Dumitriu, A. Veterinary Biochemistry — 2. Course Support.
Chisinau, 2025, Editura  ,,Tehnica-UTM”. p. 121. ISBN 978-9975-64-586-7.
https://repository.utm.md/bitstream/handle/5014/33999/Veterinary-biochemistry-2-Course-
support_DS.pdf?sequence=1&isAllowed=y

20. Multi-omics data elucidate parasite-host-microbiota interactions and resistance to
Haemonchus contortus in sheep. Parasites & Vectors (2024).
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-024-06205-

21. Revisiting anthelmintic resistance in sheep flocks from S&o Paulo State, Brazil.

International ~ Journal  for  Parasitology: Drugs and Drug Resistance  (2024).
https://www.sciencedirect.com/science/article/pii/S2211320724000083

22. Sargison, N. D. Understanding the epidemiology of gastrointestinal nematode infections
in sheep. Veterinary Clinics of North America: Food Animal Practice, 36(1), 1-12.
https://www.sciencedirect.com/science/article/pii/S0749072020300344

23. Shaw, D. J., et al. Trichostrongylosis: a zoonotic disease of small ruminants. Journal of

Helminthology. https://www.cambridge.org/core/journals/journal-of-

helminthology/article/trichostrongylosis-a-zoonotic-disease-of-small-
ruminants/662BF1719AD95B73D55DC72BC670A0A8

24. Taylor, M. A., Coop, R. L., & Wall, R. L. Veterinary Parasitology (4th edition).
Wiley-Blackwell. https://www.wiley.com/en-us/Veterinary+Parasitology%2C+4th+Edition-p-
9780470671627

25. Thrusfield, M. Veterinary Epidemiology (4th edition). Wiley-Blackwell.
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118280249

26. Treatment ineffectiveness towards Haemonchus contortus is highly prevalent in sheep and

goat farms of North-Eastern Italy. BMC Veterinary Research (2024).
https://bmcvetres.biomedcentral.com/articles/10.1186/s12917-024-04347-7
27. Vidal, P., Sanna, G., Varcasia, A., et al. Microscopic and molecular identification of

gastrointestinal nematodes in sheep. Parasites & Vectors, 14, 563.
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-021-05013-9

28. Zajac, A. M., & Conboy, G. A. Veterinary Clinical Parasitology (9th edition).
Wiley-Blackwell https://onlinelibrary.wiley.com/doi/book/10.1002/9781119418238

86


https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-024-06205-
https://www.sciencedirect.com/science/article/pii/S2211320724000083
https://www.sciencedirect.com/science/article/pii/S0749072020300344
https://www.cambridge.org/core/journals/journal-of-helminthology/article/trichostrongylosis-a-zoonotic-disease-of-small-ruminants/662BF1719AD95B73D55DC72BC670A0A8
https://www.cambridge.org/core/journals/journal-of-helminthology/article/trichostrongylosis-a-zoonotic-disease-of-small-ruminants/662BF1719AD95B73D55DC72BC670A0A8
https://www.cambridge.org/core/journals/journal-of-helminthology/article/trichostrongylosis-a-zoonotic-disease-of-small-ruminants/662BF1719AD95B73D55DC72BC670A0A8
https://www.wiley.com/en-us/Veterinary+Parasitology%2C+4th+Edition-p-9780470671627
https://www.wiley.com/en-us/Veterinary+Parasitology%2C+4th+Edition-p-9780470671627
https://www.wiley.com/en-us/Veterinary+Parasitology%2C+4th+Edition-p-9780470671627
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118280249
https://bmcvetres.biomedcentral.com/articles/10.1186/s12917-024-04347-7
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-021-05013-9
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119418238
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119418238

