Proceedings of the 11" World Congress on New Technologies (NewTech'25)
Paris, France - August, 2025

Paper No. ICBB 158

DOI: 10.11159/icbb25.158

Bacteriophage against Streptococcus Equi - A Step toward
Overcoming Resistance in the Treatment of Strangles

Makhpal Sarmykova', Bolat Yespembetov!, Nazym Syrym!, Azamat Abdimukhtar!, Aktoty Anarbekoval,
Alinur Toleukhan',
Akbope Abdykalyk! Bekzat Yerzhigit!
Research institute for biological safety problems
15 Momyshuly str., Guardeyskiy uts of Korday district of Zhambyl region
m.sarmykova@biosafety kz, b.yespembetov@biosafety.kz, n.syrym@biosafety.kz, a.abdimukhtar@biosafety.kz,
a.anarbekova@biosafety.kz, a.toleukhan@biosafety.kz, a.abdykalyk@biosafety.kz, b.yerzhigit@bioafety.kz

Abstract - Streptococcus equi subsp. equi (S. equi) is a host-specific pathogen that causes strangles, an infectious disease in horses.
Rising antibiotic resistance among clinical isolates necessitates alternative therapeutic strategies. This study reports the isolation and
characterization of lytic bacteriophage BV-0002, active against multidrug-resistant S. equi. The phage exhibited high specificity and
strong lytic activity both in vitro and in vivo, suggesting its potential as a therapeutic agent in veterinary medicine.
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1. Introduction

It is expected that authors will submit carefully written and proofread material. Careful checking for spelling
and grammatical errors should be performed. The number of pages of the paper should be from 4 to 8.

Papers should clearly describe the background of the subject, the authors work, including the methods used,
results and concluding discussion on the importance of the work. Papers are to be prepared in English and SI units
must be used. Technical terms should be explained unless they may be considered to be known to the conference
community.

Streptococcus equi subsp. equi is a major equine pathogen responsible for strangles, a disease marked by
lymphadenopathy and systemic inflammation, leading to significant economic losses [1], [2]. Genomic analysis
confirms its divergence from the zoonotic Streptococcus zooepidemicus via acquisition of prophages and
integrative elements, and loss of metabolic functions [3]-[5]. In Kazakhstan, both sporadic and outbreak cases are
frequent, especially in foals [6], [7]. Standard treatment involves B-lactam antibiotics, but increasing multidrug
resistance (MDR) undermines effectiveness [8]-[11]. Phage therapy, due to its specificity and efficacy against
resistant bacteria, is a promising alternative [12]-[14].

2.Materials and Methods

Environmental and clinical samples (soil, water, nasal discharge) were collected from horse farms in Almaty
Region, Kazakhstan. Six bacteriophages were isolated using standard enrichment and purification; BV-0002 was
selected based on its superior activity.

Phage lytic spectrum was tested on clinical S. equi isolates, including MDR strains, using the Appelman
method for qualitative analysis and the Gratia method for quantitative titration. Specificity was assessed against
other Streptococcus spp.
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Capsid proteins were analyzed by SDS-PAGE following ultracentrifugation in cesium chloride and sucrose
gradients, as well as ultrafiltration with lyophilization. Protein masses were matched with NCBI Protein data.
Electron microscopy was used for morphological examination.

In vivo, 12 foals were intranasally infected with virulent S. equi. Six were treated with BV-0002 (intranasally
and via abscess infiltration); six received placebo. Clinical parameters and bacterial clearance were recorded.
3.Results

BV-0002 lysed all tested S. equi isolates, including MDR variants. No lytic activity was detected against other
Streptococcus species.

Sucrose gradient ultracentrifugation provided consistent capsid protein profiles (17, 19, 25, 26, 30, 34, and 40
kDa). A consistent 38—40 kDa hyaluronidase-like protein suggests a role in capsule penetration.

Electron microscopy confirmed Myoviridae morphology: ~70 nm head and ~190 nm contractile tail.

In vivo, BV-0002 reduced fever, decreased abscesses, and improved clinical signs within 48 hours. Recovery
began by day 4; by day 10, all treated foals recovered without antibiotics. No side effects or reinfections occurred.

4.Conclusion
BV-0002 demonstrated potent and specific lytic activity against MDR S. equi and showed safety and
therapeutic efficacy in a foal model. Its characteristics support its potential for veterinary phage therapy.

Acknowledgements

The authors sincerely thank the staff of the Research Institute for Biological Safety Problems for their assistance in
sample collection and laboratory analysis.

References:

[1] A. S. Waller, R. Paillot, and J. F. Timoney, “Streptococcus equi: a pathogen restricted to one host,” J. Med.
Microbiol., vol. 60, no. 9, pp. 1231-1240, Sep. 2011, doi: 10.1099/jmm.0.028233-0.

[2] D. Chhabra, T. Bhatia, U. Goutam, A. Manuja, and B. Kumar, “Strangles in equines: An overview,” Microb.
Pathog., vol. 178, p. 106070, May 2023, doi: 10.1016/j.micpath.2023.106070.

[3] A. S. Waller and C. Robinson, “Streptococcus zooepidemicus and Streptococcus equi evolution: the role of
CRISPRs,” Biochem. Soc. Trans., vol. 41, no. 6, pp. 1437-1441, Dec. 2013, doi: 10.1042/BST20130165.

[4] Y. Su, Z. Zhang, L. Wang, B. Zhang, and L. Su, “Whole-genome sequencing and phenotypic analysis of
Streptococcus equi subsp. zooepidemicus sequence type 147 isolated from China,” Microorganisms, vol. 12,
no. 4, p. 824, Apr. 2024, doi: 10.3390/microorganisms12040824.

[5] M. T. G. Holden, Z. Heather, R. Paillot, K. F. Steward, K. Webb, F. Ainslie, C. Robinson, I. D. Brown, and D.
C. Maskell, “Genomic evidence for the evolution of Streptococcus equi: host restriction, increased virulence,
and genetic exchange with human pathogens,” PLoS Pathog., vol. 5, no. 3, €1000346, Mar. 2009, doi:
10.1371/journal.ppat.1000346.

[6] Q. Nurzhigit, A. R. Sansyzbai, and M. M. Basybek, “Prevention and control measures for strangles in horses
(in Russian),” Izdenister Natigeler, vol. 2, 2021, doi: 10.37884/izdenisternatigeler.vi2.182.

[7] B. A. Espembetov, M. K. Sarmykova, A. A. Sambel0.11159/icbb25.yev, E. B. Serikbay, N. S. Syrym, N. N.
Zinina, A. M. Anarbekova, and K. K. Tileukhanov, “Study of the epizootic situation of strangles in horses in
the Almaty region (in Russian),” Bull. Vet. Inst., vol. 12, pp. 44-55, 2022, doi: 10.58318/2957-5702-2022-
12-44-55.

ICBB 158-2



[8] E. Erol, S. J. Locke, J. K. Donahoe, M. A. Mackin, and C. N. Carter, “Beta-hemolytic Streptococcus spp. from
horses: a retrospective study (2000-2010),” J. Vet. Diagn. Invest., vol. 24, no. 1, pp. 142—-147, Jan. 2012, doi:
10.1177/1040638711434138.

[9] F. Nosera, E. D’Eletto, M. Ambrosio, F. Fiorito, U. Panini, and L. De Martino, “Occurrence and antimicrobial
susceptibility of Streptococcus equi subsp. zooepidemicus strains isolated from mares with fertility problems,”
Antibiotics, vol. 11, no. 1, p. 25, 2022, doi: 10.3390/antibiotics11010025.

[10] J. Lord, C. Carter, J. Smith, S. Locke, E. Phillips, and A. Odoi, “Antimicrobial resistance among
Streptococcus equi subspecies zooepidemicus and Rhodococcus equi isolated from equine specimens
submitted to a diagnostic laboratory in Kentucky, USA,” PeerJ, vol. 10, el3682, 2022, doi:
10.7717/peer;j.13682.

[11] I. C. Johns and E.-L. Adams, “Trends in antimicrobial resistance in equine bacterial isolates: 1999-2012,”
Vet. Rec., vol. 176, no. 13, p. 334, 2015, doi: 10.1136/vr.102708.

[12] M. Kutateladze and R. Adamia, “Bacteriophages as potential new therapeutics to replace or supplement
antibiotics,” Trends Biotechnol., vol. 28, no. 12, pp. 591-595, Dec. 2010, doi: 10.1016/j.tibtech.2010.08.001.

[13] P. Domingo-Calap and J. Delgado-Martinez, “Bacteriophages: Protagonists of a Post-Antibiotic Era,”
Antibiotics, vol. 7, no. 3, p. 66, Sep. 2018, doi: 10.3390/antibiotics7030066.

[14] A. N. Manakbayeva and P. G. Aleksyuk, “Bacteriophages: A century later, back in the spotlight,” Microbiol.
Virol., vol. 2, no. 3, 2023, doi: 10.53729/MV-AS.2023.02.03.

ICBB 158-3



	Bookmarks
	Title_2


