
DAFTAR PUSTAKA 

Abdel-Salam, M. S., Ameen, H. H., Soliman, G. M., Elkelany, U. S., & Asar, A. 

M. (2018). Improving the nematicidal potential of Bacillus amyloliquefaciens 

and Lysinibacillus sphaericus against the root-knot nematode meloidogyne 

incognita using protoplast fusion technique. Egyptian Journal of Biological 

Pest Control, 28(31), 211–216. https://doi.org/10.1186/s41938-018-0034-3 

Abdo, B., Tesfaye, W., & Shibbiru, T. (2017). Prevalence of Haemonchosis and 

Associated Risk Factors in Small Ruminants Slaughtered at Bishoftu 

ELFORA Export Abattoir, Ethiopia. Journal of Natural Sciences Research 

Www.Iiste.Org ISSN, 7(7), 48–52. www.iiste.org 

Ahmad, R. Z., & Tiffarent, R. (2020). Aspek Patologi Haemonchosis pada 

Kambing dan Domba. Wartazoa, 30(2), 91–102. 

Ahmed, I., Yokota, A., Yamazoe, A., & Fujiwara, T. (2007). Proposal of 

Lysinibacillus boronitolerans gen. nov. sp. nov., and transfer of Bacillus 

fusiformis to Lysinibacillus fusiformis comb. nov. and Bacillus sphaericus to 

Lysinibacillus sphaericus comb. nov. International Journal of Systematic and 

Evolutionary Microbiology, 57(5), 1117–1125. 

https://doi.org/10.1099/ijs.0.63867-0 

Ahsan, N., & Shimizu, M. (2021). Lysinibacillus species: Their potential as 

effective bioremediation, biostimulant, and biocontrol agents. Reviews in 

Agricultural Science, 9, 103–116. https://doi.org/10.7831/ras.9.0_103 

Alice, A. F., Pérez-Martínez, G., & Sánchez-Rivas, C. (2003). 

Phosphoenolpyruvate phosphotransferase system and N-acetylglucosamine 

metabolism in Bacillus sphaericus. Microbiology, 149(7), 1687–1698. 

https://doi.org/10.1099/mic.0.26231-0 

Allievi, Claudia, M., Florencia, S., Mariano, P. A., Mercedes, P. M., Ruzal, S. M., 

& Carmen, S. R. (2011). Metal biosorption by surface-layer proteins from 

Bacillus species. Journal of Microbiology and Biotechnology, 21(2), 147–

153. https://doi.org/10.4014/jmb.1009.09046 

Allievi, M. C., Palomino, M. M., Acosta, M. P., Lanati, L., Ruzal, S. M., & 

Sánchez-Rivas, C. (2014). Contribution of S-layer proteins to the 

mosquitocidal activity of Lysinibacillus sphaericus. PLoS ONE, 9(10). 

https://doi.org/10.1371/journal.pone.0111114 

Almog, O., González, A., Klein, D., Greenblatt, H. M., Braun, S., & Shoham, G. 

(2003). The 0.93 Å crystal structure of sphericase: A calcium-loaded serine 

protease from Bacillus sphaericus. Journal of Molecular Biology, 332(5), 

1071–1082. https://doi.org/10.1016/j.jmb.2003.07.011 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Arifin, K., Kusnoto, K., Yudhana, A., Sunarso, A., Purnama, M. T. E., & Praja, R. 

N. (2019). Prevalensi Haemonchiasis Pada Kambing Peranakan Etawah di 

Kecamatan Kalipuro, Banyuwangi. Jurnal Medik Veteriner, 2(2), 108. 

https://doi.org/10.20473/jmv.vol2.iss2.2019.108-111 

Arsenopoulos, K. V., Katsarou, E. I., Mendoza Roldan, J. A., Fthenakis, G. C., & 

Papadopoulos, E. (2022). Haemonchus contortus Parasitism in Intensively 

Managed Cross-Limousin Beef Calves: Effects on Feed Conversion and 

Carcass Characteristics and Potential Associations with Climatic Conditions. 

Pathogens, 11(9). https://doi.org/10.3390/pathogens11090955 

Baihaqi, Z. A., Nurcahyo, W., & Widiyono, I. (2020). Prevalence naturally infected 

gastrointestinal parasites and complete blood count condition on wonosobo 

sheep at wonosobo district, central java, indonesia. Biodiversitas, 21(7), 

3057–3061. https://doi.org/10.13057/biodiv/d210724 

Barros, C. P., Guimarães, J. T., Esmerino, E. A., Duarte, M. C. K., Silva, M. C., 

Silva, R., Ferreira, B. M., Sant’Ana, A. S., Freitas, M. Q., & Cruz, A. G. 

(2020). Paraprobiotics and postbiotics: concepts and potential applications in 

dairy products. Current Opinion in Food Science, 32, 1–8. 

https://doi.org/10.1016/j.cofs.2019.12.003 

Belina, D., Giri, A., Mengistu, S., & Eshetu, A. (2017). Gastrointestinal Nematodes 

in Ruminants: The Parasite Burden, Associated Risk Factors and 

Anthelmintic Utilization Practices in Selected Districts of East and Western 

Hararghe, Ethiopia. Journal of Veterinary Science & Technology, 08(02), 1–

7. https://doi.org/10.4172/2157-7579.1000433 

Berry, C. (2012). The bacterium, Lysinibacillus sphaericus, as an insect pathogen. 

Journal of Invertebrate Pathology, 109(1), 1–10. 

https://doi.org/10.1016/j.jip.2011.11.008 

Besier, R. B., Kahn, L. P., Sargison, N. D., & Van Wyk, J. A. (2016). The 

Pathophysiology, Ecology and Epidemiology of Haemonchus contortus 

Infection in Small Ruminants. In Advances in Parasitology (Vol. 93). 

Elsevier Ltd. https://doi.org/10.1016/bs.apar.2016.02.022 

Bone, L. W. (1989). 4781922 Control of parasitic nematode ova with bacillus 

sphaericus. Biotechnology Advances, 7(1), 103. 

https://doi.org/10.1016/0734-9750(89)91078-1 

Bone, L. W., & Tinelli, R. (1987). Trichostrongylus colubriformis: Larvicidal 

activity of toxic extracts from Bacillus sphaericus (strain 1593) spores. 

Experimental Parasitology, 64(3), 514–516. https://doi.org/10.1016/0014-

4894(87)90066-X 

Brink, B. (2016). Brink, B. Urease Test Protocol. American Society for 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Microbiology, (November 2010), 1–10. American Society for Microbiology, 

1–7. 

Buxton, R. (2005). Blood Agar Plates and Hemolysis Protocols. American Society 

for Microbiology, 1–9. www.asmscience.org 

Cabardo, D. E., & Portugaliza, H. P. (2017). Anthelmintic activity of Moringa 

oleifera seed aqueous and ethanolic extracts against Haemonchus contortus 

eggs and third stage larvae. International Journal of Veterinary Science and 

Medicine, 5(1), 30–34. https://doi.org/10.1016/j.ijvsm.2017.02.001 

Cappallo, M., Bungiro, R. D., Harrison, L. M., Bischof, L. J., Griffitts, J. S., 

Barrows, B. D., & Aroian, R. V. (2006). A purified Bacillus thuringiensis 

crystal protein with therapeutic activity against the hookworm parasite 

Ancylostoma ceylanicum. Proceedings of the National Academy of Sciences 

of the United States of America, 103(41), 15154–15159. 

https://doi.org/10.1073/pnas.0607002103 

Carpusca, I., Jank, T., & Aktories, K. (2006). Bacillus sphaericus mosquitocidal 

toxin (MTX) and pierisin: The enigmatic offspring from the family of ADP-

ribosyltransferases. Molecular Microbiology, 62(3), 621–630. 

https://doi.org/10.1111/j.1365-2958.2006.05401.x 

Cavados, C. de F. G., Pires, E. S., Chaves, J. Q., Alvarez, D. N., & Gil, H. B. (2017). 

Isolation and genetic characterization of Lysinibacillus sphaericus strains 

found in mosquito larvae ( Diptera : Culicidae ). Research and Reports in 

Tropical Medicine, 8, 17–20. 

Chantarasiri, A., & Boontanom, P. (2021). Isolation and characterization of 

Lysinibacillus sphaericus BR2308 from coastal wetland in Thailand for the 

biodegradation of lignin Isolation and characterization of Lysinibacillus 

sphaericus BR2308 from coastal wetland in Thailand for the biodegradation. 

AACL Bioflux, 10(2), 200–209. 

Charlier, J., Rinaldi, L., Musella, V., Ploeger, H. W., Chartier, C., Vineer, H. R., 

Hinney, B., von Samson-Himmelstjerna, G., Băcescu, B., Mickiewicz, M., 

Mateus, T. L., Martinez-Valladares, M., Quealy, S., Azaizeh, H., Sekovska, 

B., Akkari, H., Petkevicius, S., Hektoen, L., Höglund, J., … Claerebout, E. 

(2020). Initial assessment of the economic burden of major parasitic helminth 

infections to the ruminant livestock industry in Europe. Preventive Veterinary 

Medicine, 182(March), 105103. 

https://doi.org/10.1016/j.prevetmed.2020.105103 

Christian, K. A., Brice, V. M. A., Nicaise, M. S., Doria, K.-O. M., & Etienne, N. 

(2018). The Genus Lysinibacillus: Versatile Phenotype and Promising 

Future. International Journal of Science and Research (IJSR), 8(1), 1238–

1242. https://doi.org/10.21275/ART20194281 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Cinar, H. N., Kothary, M., Datta, A. R., Tall, B. D., Sprando, R., Bilecen, K., Yildiz, 

F., & Mccardell, B. (2010). Vibrio cholerae Hemolysin Is Required for 

Lethality , Developmental Delay , and Intestinal Vacuolation in 

Caenorhabditis elegans. PLoS ONE, 5(7), 1–9. 

https://doi.org/10.1371/journal.pone.0011558 

Ciordia, H., & Bizzell, W. E. (1961). A prelimi- nary report on the effects of 

Bacillus thuringiensis var. thuringiensis Berliner on the development of the 

free-living stages of some cattle nematodes. Journal of Parasitology, 47(41). 

Dániel-Gómez, M., & Dussán, J. (2020). Assessment of the synergic effect between 

lysinibacillus sphaericus s-layer protein and glyphosate in the lethality of the 

invasive arboviral vector aedes albopictus. Insects, 11(11), 1–11. 

https://doi.org/10.3390/insects11110793 

de Almada, C. N., Almada, C. N., Martinez, R. C. R., & Sant’Ana, A. S. (2016). 

Paraprobiotics: Evidences on their ability to modify biological responses, 

inactivation methods and perspectives on their application in foods. Trends 

in Food Science and Technology, 58, 96–114. 

https://doi.org/10.1016/j.tifs.2016.09.011 

De Graef, J., Claerebout, E., & Geldhof, P. (2013). Anthelmintic resistance of 

gastrointestinal cattle nematodes. Vlaams Diergeneeskundig Tijdschrift, 

82(3), 113–123. https://doi.org/10.21825/vdt.v82i3.16703 

Elham, N., D, M. N., & Elahe, M. (2022). Selective Cytotoxic effect of Probiotic , 

Paraprobiotic and Postbiotics of L . casei strains against Colorectal Cancer 

Cells : Invitro studies. Brazilian Journal of Pharmaceutical Sciences, 58, 1–

11. 

FAO. (1991). Food Losses Due to Non-infectious and Production Diseases in 

Developing Countries. 

Fetterer, R. H., & Rhoads, M. L. (1993). Biochemistry of the nematode cuticle: 

relevance to parasitic nematodes of livestock. Veterinary Parasitology, 46, 

103–111. 

Fetterer, R. H., Urban, J. F., & Miller, R. W. (1989). Effects of the chitin synthesis 

inhibitor diflubenzuron on development of Ascaris suum and Haemonchus 

contortus. Veterinary Parasitology, 32(2–3), 181–192. 

https://doi.org/10.1016/0304-4017(89)90119-2 

Flay, K. J., Hill, F. I., & Muguiro, D. H. (2022). A Review: Haemonchus contortus 

Infection in Pasture-Based Sheep Production Systems, with a Focus on the 

Pathogenesis of Anaemia and Changes in Haematological Parameters. 

Animals, 12(10). https://doi.org/10.3390/ani12101238 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



From, C., Granum, P. E., & Hardy, S. P. (2008). Demonstration of a cholesterol-

dependent cytolysin in a noninsecticidal Bacillus sphaericus strain and 

evidence for widespread distribution of the toxin within the species. FEMS 

Microbiology Letters, 286(1), 85–92. https://doi.org/10.1111/j.1574-

6968.2008.01256.x 

Guo, Q., Ding, L., Gao, Y., Niu, Y., & Dai, X. (2021). Cys183 and Cys258 in 

Cry49Aa toxin from Lysinibacillus sphaericus are essential for toxicity to 

Culex quinquefasciatus larvae. Archives of Microbiology, 203(7), 4587–

4592. https://doi.org/10.1007/s00203-021-02436-x 

Guo, Q. Y., Hu, X. M., Cai, Q. X., Yan, J. P., & Yuan, Z. M. (2016). Interaction of 

Lysinibacillus sphaericus Cry48Aa/Cry49Aa toxin with midgut brush-border 

membrane fractions from Culex quinquefasciatus larvae. Insect Molecular 

Biology, 25(2), 163–170. https://doi.org/10.1111/imb.12209 

Haryuningtyas, D., & Berijaya. (2002). Metode Deteksi Resistensi Terhadap 

Antelmintik Pada Domba Dan Kambing. WARTAZOA, 12(2), 72–79. 

Hasnudi, Patriani, P., Ginting, N., & Siregar, G. A. W. (2018). Pengelolaan Ternak 

Kambing Dan Domba Edisi 2 (Issue May 2020). 

Hassanain, M. A., El-Assal, F. M., Abdel-Rahman, E. H., & Khalifa, R. M. (2010). 

Effect of Bacillus thuringiensis Var Kurstaki on The Ultra Structure of 

Mature Fasciola gigantica Flukes in Egypt. Acta Parasitologica Globalia, 

1(1), 6–14. 

Hayati, Z., Puspita, I., & Kunci, K. (2012). Pola dan Sensitivitas Antibiotik Bakteri 

Yang Berpotensi Sebagai Penyebab Infeksi Nosokomial di Ruang Rawat 

Bedah RSUDZA Banda Aceh Pattern and Antibiotics ’ Sensitivity of Bacteria 

Potentially Causing Nosocomial Infection at Surgical Wards , RSUDZA , 

Ban. Jurnal Kedokteran Yarsi, 20(3), 158–166. 

Holt, J. G., Krieg, N. R., Sneath, P. H. A., & Staley, J. T. (1994). Bergey’s manual 

of determinative bacteriology (9th ed.). The Williams & Wilkins Company. 

https://scholar.google.com/scholar_lookup?title=Bergey%27s manual of 

determinative bacteriology&author=J.G. Holt&publication_year=1994 

Hynönen, U., & Palva, A. (2013). Lactobacillus surface layer proteins: Structure, 

function and applications. Applied Microbiology and Biotechnology, 97(12), 

5225–5243. https://doi.org/10.1007/s00253-013-4962-2 

Ilk, N., Egelseer, E. M., & Sleytr, U. B. (2011). S-layer fusion proteins-construction 

principles and applications. Current Opinion in Biotechnology, 22(6), 824–

831. https://doi.org/10.1016/j.copbio.2011.05.510 

Jiwintarum, Y., Diarti, M. W., & Zeniati, B. L. (2021). Variasi Suhu Inkubasi 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Mempengaruhi Jumlah Sel Vegetatif Dan Spora Bacillus Sphaericus 

Incubation Temperature Variation Affecting the Number of Vegetative Cells 

and Spora Bacillus Sphaericus 1 Poltekkes Kemenkes Mataram 2 Instalasi 

Litbang RSUP NTB. Jurnal Ilmu Kesehatan, 15(1), 76–83. 

Jung, S., An, K., Jin, Y., Park, R., Kim, K., Shon, B., & Kim, T. (2002). Effect of 

Chitinase-Producing Paenibacillus illinoisensis KJA-424 on Egg Hatching of 

Root-Knot Nematode ( Meloidogyne incognita ). Journal of Microbiology 

and Biotechnology, 12(6), 865–871. 

Kamilya, D., Baruah, A., Sangma, T., Chowdhury, S., & Pal, P. (2015). Inactivated 

Probiotic Bacteria Stimulate Cellular Immune Responses of Catla, Catla catla 

(Hamilton) In Vitro. Probiotics and Antimicrobial Proteins, 7(2), 101–106. 

https://doi.org/10.1007/s12602-015-9191-9 

Kotze, A. C., & Prichard, R. K. (2016). Anthelmintic Resistance in Haemonchus 

contortus. History, Mechanisms and Diagnosis. In Advances in Parasitology 

(Vol. 93). Elsevier Ltd. https://doi.org/10.1016/bs.apar.2016.02.012 

Lalthanpuii, P. B., & Lalchhandama, K. (2020). Scanning Electron Microscopic 

Study of the Anthelmintic Effects of Some Anthelmintic Drugs on Poultry 

Nematode, Ascaridia galli. Advances in Animal and Veterinary Sciences, 

8(7), 788–793. https://doi.org/10.17582/journal.aavs/2020/8.8.788.793 

Li, H., Abraham, A., Gazzola, D., Hu, Y., Beamer, G., Flanagan, K., Soto, E., Rus, 

F., & Aroian, V. (2021). Recombinant Paraprobiotics as a New Paradigm for 

Treating Gastrointestinal Nematode Parasites of Humans. Antimicrobial 

Agents and Chemotherapy, 65(3), 1–15. 

Luo, X., Chen, L., Huang, Q., Zheng, J., Zhou, W., Peng, D., Ruan, L., & Sun, M. 

(2013). Bacillus thuringiensis Metalloproteinase Bmp1 Functions as a 

Nematicidal Virulence Factor. Applied and Environmental Microbiology, 

79(2), 460–468. https://doi.org/10.1128/AEM.02551-12 

Martínez-Ortíz-de-Montellano, C., Arroyo-López, C., Fourquaux, I., Torres-

Acosta, J. F. J., Sandoval-Castro, C. A., & Hoste, H. (2013). Scanning 

electron microscopy of Haemonchus contortus exposed to tannin-rich plants 

under in vivo and in vitro conditions. Experimental Parasitology, 133(3), 

281–286. https://doi.org/10.1016/j.exppara.2012.11.024 

Martinez, S. A., & Dussán, J. (2017). Lysinibacillus sphaericus Plant Growth 

Promoter Bacteria and Lead Phytoremediation Enhancer with Canavalia 

ensiformis. Environmental Progress & Sustainable Energy, 37, 276–282. 

https://doi.org/10.1002/ep 

Mekonnen, G. (2021). A Review on Gastrointestinal Nematodes in Small 

Ruminants. Advances in Applied Science Research, 12(7), 32. 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



https://www.imedpub.com/advances-in-applied-science-research/ 

Mushonga, B., Habumugisha, D., Kandiwa, E., Madzingira, O., Samkange, A., 

Segwagwe, B. E., & Jaja, I. F. (2018). Prevalence of Haemonchus contortus 

Infections in Sheep and Goats in Nyagatare District, Rwanda. Journal of 

Veterinary Medicine, 2018, 1–9. https://doi.org/10.1155/2018/3602081 

Nataraj, B. H., Ali, S. A., Behare, P. V., & Yadav, H. (2020). Postbiotics-

parabiotics: The new horizons in microbial biotherapy and functional foods. 

Microbial Cell Factories, 19(1), 1–22. https://doi.org/10.1186/s12934-020-

01426-w 

Nazish, A., Khattak, B., Khan, T. A., Ahmad, I., Ullah, R., Bari, A., Asmari, M. 

M., Mahmood, H. M., Sohaib, M., Askary, A. El, & El-kott, A. F. (2021). 

Antinematode Activity of Abomasum Bacterial Culture Filtrates against 

Haemonchus contortus in Small Ruminants. Animals, 11(1843), 1–17. 

Nishiwaki, H., Nakashima, K., Ishida, C., Kawamura, T., & Matsuda, K. (2007). 

Cloning, functional characterization, and mode of action of a novel 

insecticidal pore-forming toxin, sphaericolysin, produced by Bacillus 

sphaericus. Applied and Environmental Microbiology, 73(10), 3404–3411. 

https://doi.org/10.1128/AEM.00021-07 

Niu, Q., Huang, X., Zhang, L., Xu, J., Yang, D., Wei, K., & Niu, X. (2010). A 

Trojan horse mechanism of bacterial pathogenesis against nematodes. 

107(38), 1–6. https://doi.org/10.1073/pnas.1007276107 

Park, H. W., Bideshi, D. K., & Federici, B. A. (2010). Properties and applied use 

of the mosquitocidal bacterium, Bacillus sphaericus. Journal of Asia-Pacific 

Entomology, 13(3), 159–168. https://doi.org/10.1016/j.aspen.2010.03.002 

Pavkov-Keller, T., Howorka, S., & Keller, W. (2011). The structure of bacterial S-

layer proteins. In Progress in Molecular Biology and Translational Science 

(1st ed., Vol. 103). Elsevier Inc. https://doi.org/10.1016/B978-0-12-415906-

8.00004-2 

Pineda-Alegría, J. A., Sánchez-Vázquez, J. E., González-Cortazar, M., Zamilpa, A., 

López-Arellano, M. E., Cuevas-Padilla, E. J., Mendoza-de-Gives, P., & 

Aguilar-Marcelino, L. (2017). The Edible Mushroom Pleurotus djamor 

Produces Metabolites with Lethal Activity Against the Parasitic Nematode 

Haemonchus contortus. Jounnal of Medicinal Food, 20(12), 1184–1192. 

https://doi.org/10.1089/jmf.2017.0031 

Poopathi, S., & Abidha, S. (2010). Mosquitocidal bacterial toxins ( Bacillus 

sphaericus and Bacillus thuringiensis serovar israelensis ): Mode of action , 

cytopathological effects and mechanism of resistance. Journal of Physiology 

and Pathophysiology, 1(November), 22–38. 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Potârniche, A. V., Mickiewicz, M., Olah, D., Cerbu, C., Spînu, M., Hari, A., 

Györke, A., Moroz, A., Czopowicz, M., Várady, M., & Kaba, J. (2021). First 

report of anthelmintic resistance in gastrointestinal nematodes in goats in 

Romania. Animals, 11(10), 1–12. https://doi.org/10.3390/ani11102761 

Pum, D., Breitwieser, A., & Sleytr, U. B. (2021). Patterns in nature—S-layer 

lattices of bacterial and archaeal cells. Crystals, 11(8), 1–17. 

https://doi.org/10.3390/cryst11080869 

Reiner, K. (2012). Carbohydrate Fermentation Protocol. American Society for 

Microbiology, 1–10. 

Reiner, K. (2013). Catalase Test Protocol. November 2010, 1–9. 

http://www.microbelibrary.org/library/laboratory-test/3226-catalase-test-

protocol 

Riaz, M. A., Adang, M. J., Hua, G., Rezende, T. M. T., Rezende, A. M., & Shen, 

G. M. (2020). Identification of Lysinibacillus sphaericus Binary toxin binding 

proteins in a malarial mosquito cell line by proteomics: A novel approach 

towards improving mosquito control. Journal of Proteomics, 227(July), 

103918. https://doi.org/10.1016/j.jprot.2020.103918 

Rinaldi, L., Catelan, D., Musella, V., Cecconi, L., Hertzberg, H., Torgerson, P. R., 

Mavrot, F., de Waal, T., Selemetas, N., Coll, T., Bosco, A., Biggeri, A., & 

Cringoli, G. (2015). Haemonchus contortus: Spatial risk distribution for 

infection in sheep in Europe. Geospatial Health, 9(2), 325–331. 

https://doi.org/10.4081/gh.2015.355 

Riou, M., Guégnard, F., Vern, Y. Le, Grasseau, I., Koch, C., Blesbois, E., & 

Kerboeuf, D. (2020). Effects of cholesterol content on activity of P-

glycoproteins and membrane physical state , and consequences for 

anthelmintic resistance in the nematode Haemonchus contortus. Parasite, 

27(3), 1–13. 

Rojas-Pinzón, P. A., & Dussán, J. (2017a). Contribution of Lysinibacillus 

sphaericus hemolysin and chitin-binding protein in entomopathogenic 

activity against insecticide resistant Aedes aegypti. World Journal of 

Microbiology and Biotechnology, 33(10), 1–9. 

https://doi.org/10.1007/s11274-017-2348-9 

Rojas-Pinzón, P. A., & Dussán, J. (2017b). Efficacy of the vegetative cells of 

Lysinibacillus sphaericus for biological control of insecticide-resistant Aedes 

aegypti. Parasites and Vectors, 10(1), 1–8. https://doi.org/10.1186/s13071-

017-2171-z 

Sambodo, P., Prastowo, J., & Indarjulianto, S. (2018). MORPHOLOGY AND 

MORPHOMETRY OF Haemonchus contortus IN GOATS IN 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



YOGYAKARTA , INDONESIA. Jurnal Kedokteran Hewan, 12(September), 

62–65. 

Sambodo, P., Prastowo, J., Kurniasih, K., & Indarjulianto, S. (2018). In vitro 

potential anthelmintic activity of Biophytum petersianum on Haemonchus 

contortus. Veterinary World, 11(1), 1–4. 

https://doi.org/10.14202/vetworld.2018.1-4 

Sanders, J., Xie, Y., Gazzola, D., Li, H., Abraham, A., Flanagan, K., Rus, F., Miller, 

M., Hu, Y., Guynn, S., Draper, A., Vakalapudi, S., Petersson, K. H., Zarlenga, 

D., Li, R. W., Urban, J. F., Ostroff, G. R., Zajac, A., & Aroian, R. V. (2020). 

A new paraprobiotic-based treatment for control of Haemonchus contortus in 

sheep. International Journal for Parasitology: Drugs and Drug Resistance, 

14(November), 230–236. https://doi.org/10.1016/j.ijpddr.2020.11.004 

Sañudo, A. I., Luque, R., Díaz-Ropero, M. P., Fonollá, J., & Bañuelos, Ó. (2017). 

In vitro and in vivo anti-microbial activity evaluation of inactivated cells of 

Lactobacillus salivarius CECT 5713 against Streptococcus mutans. Archives 

of Oral Biology, 84(September), 58–63. 

https://doi.org/10.1016/j.archoralbio.2017.09.014 

Shadduck, J. A., Singer, S., & Lause, S. (1980). Lack of Mammalian Pathogenicity 

of Entomocidal Isolates of Bacillus sphaericus. Environmental Entomology, 

9(4), 403–407. https://doi.org/10.1093/ee/9.4.403 

Sharma, M., & Kumar, V. (2022). Mosquito-larvicidal Binary (BinA/B) proteins 

for mosquito control programs —advancements, challenges, and possibilities. 

Current Research in Insect Science, 2(December 2021), 100028. 

https://doi.org/10.1016/j.cris.2021.100028 

Shields, P., & Cathcart, L. (2013). Oxidase Test Protocol - Library. American 

Society for Microbiology, ASM MicrobeLibrary, November 2010, 1–5. 

http://www.microbelibrary.org/library/laboratory-test/3229-oxidase-test-

protocol 

Shimotahira, N., Oogai, Y., Kawada-Matsuo, M., Yamada, S., Fukutsuji, K., 

Nagano, K., Yoshimura, F., Noguchi, K., & Komatsuzawa, H. (2013). The 

surface layer of Tannerella forsythia contributes to serum resistance and oral 

bacterial coaggregation. Infection and Immunity, 81(4), 1198–1206. 

https://doi.org/10.1128/IAI.00983-12 

Silva Filha, M. H. N. L., Berry, C., & Regis, L. (2014). Lysinibacillus sphaericus: 

Toxins and Mode of Action, Applications for Mosquito Control and 

Resistance Management. In Advances in Insect Physiology (Vol. 47). 

https://doi.org/10.1016/B978-0-12-800197-4.00003-8 

Sinott, M. C., De Castro, L. L. D., Leite, F. L. L., Gallina, T., De-Souza, M. T., 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Santos, D. F. L., & Leite, F. P. L. (2016). Larvicidal activity of Bacillus 

circulans against the gastrointestinal nematode Haemonchus contortus in 

sheep. Journal of Helminthology, 90(1), 68–73. 

https://doi.org/10.1017/S0022149X14000844 

Smith, A., & Hussey, M. (2005). Gram Stain Protocols. American Society for 

Microbiology, 1–9. www.asmscience.org 

Soares, A. M. S., Oliveira, J. T. A., Rocha, C. Q., Ferreira, A. T. S., Perales, J., 

Zanatta, A. C., Vilegas, W., Silva, C. R., & Costa-Junior, L. M. (2018). 

Myracrodruon urundeuva seed exudates proteome and anthelmintic activity 

against Haemonchus contortus. PLoS ONE, 13(7), 1–12. 

https://doi.org/10.1371/journal.pone.0200848 

Sohail, M., Rafiq, A., Naeem, M., Shahid, A., Rehman, H., Usama, M., & Izhar, M. 

(2021). Effects of Different Types of Microbes on Blood Cells , Current 

Perspectives and Future Directions. Saudi Journal of Medical and 

Pharmaceutical Sciences, 7(1), 1–6. 

https://doi.org/10.36348/sjmps.2021.v07i01.001 

Soliman, G. M., Ameen, H. H., & Abdel-aziz, S. M. (2019). In vitro evaluation of 

some isolated bacteria against the plant parasite nematode Meloidogyne 

incognita. Bulletin of The National Research Centre, 43(171), 1–7. 

Soulsby, E. J. . (1965). Textbook of Veterinary Clinical Parasitology Vol.1. 

Blackwell Scientific Publication. 

Sumarsih, S., Hadi, S., Fatimah, Fitri, R. D., & Illavi, G. (2024). Lysinibacillus 

sphaericus Isolated from Palm Oil Waste Land as Lipase Producer. Hayati 

Journal of Bioscience, 31(3), 425–431. https://doi.org/10.4308/hjb.31.3.425-

431 

Suryadi, B. F., Yanuwiadi, B., Ardyati, T., & Suharjono. (2015). Isolation of 

bacillus sphaericus from lombok island, Indonesia, and their toxicity against 

anopheles aconitus. International Journal of Microbiology, 2015. 

https://doi.org/10.1155/2015/854709 

Suryadi, B. F., Yanuwiadi, B., Ardyati, T., & Suharjono, S. (2016). Evaluation of 

entomopathogenic Bacillus sphaericus isolated from Lombok beach area 

against mosquito larvae. Asian Pacific Journal of Tropical Biomedicine, 6(2), 

148–154. https://doi.org/10.1016/j.apjtb.2015.10.013 

Tak, I.-R., Ali Dar, S., Shafi Dar, J., Ganai, B., Chishti, M., & Ahmad, F. (2014). 

A Brief Study of Morphology of Haemonchus contortus and its 

Hematophagous Behaviour. Global Veterinaria, 13(6), 960–965. 

https://doi.org/10.5829/idosi.gv.2014.13.06.9118 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Tangsongcharoen, C., Chomanee, N., Promdonkoy, B., & Boonserm, P. (2015). 

Lysinibacillus sphaericus binary toxin induces apoptosis in susceptible Culex 

quinquefasciatus larvae. Journal of Invertebrate Pathology, 128, 57–63. 

https://doi.org/10.1016/j.jip.2015.04.008 

Taylor, M. A., Coop, R. L., & Wall, R. L. (2016). Veterinary Helminthology. In 

Veterinary Parasitology. https://doi.org/10.1002/9781119073680.ch1 

Thienpont, D., Rochette, F., & Vanparijs, O. F. J. (2003). Diagnosing Helminthiasis 

By Coprological Examination (Issue January). 

Urban, J. F., Nielsen, M. K., Gazzola, D., Xie, Y., Beshah, E., Hu, Y., Li, H., Rus, 

F., Flanagan, K., Draper, A., Vakalapudi, S., Li, R. W., Ostroff, G. R., & 

Aroian, R. V. (2021). An inactivated bacterium (paraprobiotic) expressing 

Bacillus thuringiensis Cry5B as a therapeutic for Ascaris and Parascaris spp. 

infections in large animals. One Health, 12, 100241. 

https://doi.org/10.1016/j.onehlt.2021.100241 

Vallejo-Cordoba, B., Castro-López, C., García, H. S., González-Córdova, A. F., & 

Hernández-Mendoza, A. (2020). Postbiotics and paraprobiotics: A review of 

current evidence and emerging trends. In Advances in Food and Nutrition 

Research (1st ed., Vol. 94). Elsevier Inc. 

https://doi.org/10.1016/bs.afnr.2020.06.001 

Verma, R., Lata, K., & Das, G. (2018). An overview of anthelmintic resistance in 

gastrointestinal nematodes of livestock and its management: India 

perspectives All India Network Project on Gastrointestinal Parasitism View 

project coccidiosis View project An overview of anthelmintic resistance . 

International Journal of Chemical Studies, 6(2), 1755–1762. 

https://www.researchgate.net/publication/324007825 

Vijayasarathi, M., Sheeba, A., Manikkavasagan, Sreekumar, C., & Dhama, K. 

(2015).  Immune Responses to Haemonchus Contortus in Sheep . Journal of 

Immunology and Immunopathology, 17(2), 79. https://doi.org/10.5958/0973-

9149.2015.00011.8 

Wirth, M. C., Berry, C., Walton, W. E., & Federici, B. A. (2014). Mtx toxins from 

Lysinibacillus sphaericus enhance mosquitocidal cry-toxin activity and 

suppress cry-resistance in Culex quinquefasciatus. Journal of Invertebrate 

Pathology, 115(1), 62–67. https://doi.org/10.1016/j.jip.2013.10.003 

Yang, J., Liang, L., Li, J., & Zhang, K. Q. (2013). Nematicidal enzymes from 

microorganisms and their applications. Applied Microbiology and 

Biotechnology, 97(16), 7081–7095. https://doi.org/10.1007/s00253-013-

5045-0 

 

Aktivitas Antiparasit Probiotik, Paraprobiotic, dan Postbiotic Lysinibacillus sphaericus terhadap
Haemonchus contortus Secara In Vitro
Aulia Khirqah, Prof. Dr. drh. A.E.T.H. Wahyuni, M.Si.; Dr. drh. Dwi Priyowidodo, M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


