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Abstract
Hyaluronic acid is thought to be one of the critical virulence factors of Streptococcus equi subsp. zooepidemicus. The present study was designed to study the role of hyaluronic acid capsular material in mediating adherence and to resist the phagocytosis of the host’s immune defence. The studies were performed with two encapsulatedS. equi subsp. zooepidemicus and two unencapsulated phase variants. The bacteria had been previously isolated from diseased pigs and monkeys in Indonesia. The presence of capsular material was determined using the hyaluronic acid decapsulation test and by electron microscopic studies. Both encapsulated bacteria showed mucoid colonies after cultivation on blood agar, grew with diffuse colonies in soft agar media and reacted negatively in the salt aggregation test. The unencapsulated bacteria grew with small colonies on blood agar, formed compact colonies in soft agar media and reacted positively in the salt aggregation test. Adherence and phagocytosis studies revealed that the encapsulated bacteria adhered significantly more to HeLa cells and were less phagocytosed by murine macrophages compared to unencapsulated bacteria. Pretreatment of the HeLa cells using hyaluronic acid or pretreatment of the bacteria by hyaluronidase decreased the adherence value of encapsulated bacteria. Pretreatment of bacteria with pronase had no effect. The presented results strongly indicate that the hyaluronic acid capsular material contributes to adherence properties of S. equi subsp. zooepidemicus and might help the bacteria to resist phagocytosis by macrophages.
[bookmark: bibl1]References
1. M. BARNHAM, A. LJUNGGREN and M. McINTYRE, Human infection with Streptococcus zooepidemicus (Lancefield group C): three case reports. Epidemiology and Infection 98 (1987), pp. 183–190. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (26)
2. G. R. CARTER and S. W. RUNDELL, Identification of type A strains of Pasteurella multocida using staphylococcal hyaluronidase. Veterinary Record 96 (1975), p. 343. View Record in Scopus | Cited By in Scopus (33)
3. R. CHAN, D,A. STEPHEN and J. W. CORTESTON, Use of specific antibodies to demonstrate glycocalyx, K99 pili and spatial relationship of K99+ enterotoxigenicEscherichia coli in the ileum of colostrum fed calves. Infection and Immunity 37 (1982), pp. 1170–1180. View Record in Scopus | Cited By in Scopus (11)
4. COLMAN, G. EFSTRATIOU, A. 1985, The investigation of outbreaks of infections caused by human strains of Lancefield group C streptococci, 30, 31, Y. KimuraS. KotamiY. Shiokawa, Recent advances in streptococci and streptococcal diseases, Reedbooks, Chertsey, Surrey, United Kingdom
5. J. ESSLINGER, R. S. SELEIM and H. BLOBEL, Adhesion of Pasteurella multocida to HeLa cells and to macrophages of different animal species. Revue de Medecine Veterinaire 145 (1994), pp. 49–53.
6. A. T. GHONEIM and A. M. COOKE, Serious infection caused by group C streptococci. Journal of Clinical Pathology 33 (1980), pp. 188–190. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (11)
7. P. JONSSON and T. WADSTRÖM, Cell surface hydrophobicity of Staphylococcus aureus measured by the salt aggregation test (SAT). Currents in Microbiology 10 (1984), pp. 203–210. View Record in Scopus | Cited By in Scopus (22)
8. W. KÖHLER and A. CEDEBERG, Case report: Streptococcus zooepidemicus (group C) as a cause of human infection. Scand. Journal of Infectious Disease 8 (1976), pp. 217–218. View Record in Scopus | Cited By in Scopus (9)
9. C. LÄMMLER and G. HANN, Streptokokken. In: H. Blobel and T. Schliesser, Editors, (Hrsg.): Bakterielle Infektionen bei Tieren. Band II/2 2. Auflage, Gustave Fischer Verlag, Jena/Stuttgart (1994).
10. F. MARTINEZ-LUENGAS, G. M. INCLAN, A. PASTOR, M. MONTEJO, J. BARRON, A. BAROJA and C. AGUIRRE, Endocarditis due to. Streptococcus zooepidemicus. Canadian Medical Association Journal 127 (1982), p. 13 (Letter).
11. H. D. ROSE, J. R. ALLEN and G. WITTE, Streptococcus zooepidemicus (group C) pneumonia in a human. Journal of Clinical Microbiology 11 (1980), pp. 76–78. View Record in Scopus | Cited By in Scopus (18)
12. S. I. SALASIA, I. W. T. WIBAWAN, C. LÄMMLER and M. SELLIN, Phase variation of streptococci of serological group B. Characteristic properties of isolates from human and bovine infection. Acta Pathologica et Microbiologica Scandinavica 102 (1994), pp. 925–930. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (9)
13. H. M. SCHRAGER, J. G. RHEINWALD and M. R. WESSELS, Hyaluronic acid capsule and the role of streptococcal entry into keratinocytes in invasive skin infection. Journal of Clinical Investigation 98 (1996), pp. 1954–1958. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (99)
14. M. SELLIN, M. LINDERHOLM, M. NORGREN and S. HAKANSSON, Endocarditis caused by a group B streptococcus strain type III in a nonencapsulated phase. Journal of Clinical Microbiology 30 (1992), pp. 2471–2473. View Record in Scopus | Cited By in Scopus (8)
15. I. SOEDARMANTO, F. H. PASARIBU, I. W. T. WIBAWAN and C. LÄMMLER, Identification and molecular characterization of serological group C streptococci isolated from diseased pigs and monkeys in Indonesia. Journal of Clinical Microbiology 34 (1996), pp. 2201–2204. View Record in Scopus | Cited By in Scopus (25)
16. STABLEFORTH, A. W. 1959, Streptococcal diseases, 589, 650, A. W. StableforthI. A. Galloway, Infectious disease of animals. Diseases due to bacteria, Academic Press, New York
17. S. R. TALAY, P. VALENTIN-WEIGAND, P. G. JERLSTRÖM, K. N. TIMMIS and G. S. CHHATWAL, Fibronectin-binding protein of Streptococcus pyogenes: Sequence of the binding domain involved in adherence of streptococci to epithelial cells. Infection and Immunity 60 (1992), pp. 3837–3844. View Record in Scopus | Cited By in Scopus (128)
18. J. F. TIMONEY, J. WALKER, M. ZHOU and J. DING, Cloning and sequence analysis of a protective M-like protein gene from Streptococcus equi subsp. zooepidemicus. Infection and Immunity 63 (1995), pp. 1440–1445. View Record in Scopus | Cited By in Scopus (35)
19. M. R. WESSELS and M. S. BRONZE, Critical role of the group A streptococcal capsule in pharyngeal colonization and infection in mice. Proceedings of the National Academy of Science, USA 91 (1994), pp. 12238–12242. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (63)
20. M. R. WESSELS, A. E. MOSES, J. B. GOLDBERG and T. J. DiCESARE, Hyaluronic capsule is a virulence factor of mucoid group A streptococci. Proceedings of the National Academy of Science, USA 88 (1991), pp. 317–8321.
21. I. W. T. WIBAWAN and C. LÄMMLER, Properties of group B streptococci with protein surface antigen X and R. Journal of Clinical Microbiology 28 (1990), pp. 2834–2836. View Record in Scopus | Cited By in Scopus (12)
22. I. W. T. WIBAWAN and C. LÄMMLER, Influence of capsular neuraminic acid on properties of streptococci of serological group B. Journal of General Microbiology 137 (1991a), pp. 2721–2725. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (13)
23. I. W. T. WIBAWAN and C. LÄMMLER, Relation between encapsulation and various properties of Streptococcus suis. Journal of Veterinary Medicine B 41 (1991b), pp. 453–459.
24. I. W. T. WIBAWAN and C. LÄMMLER;, Immuno-electronmicroscopic demonstration of α and β components of group B streptococcal protein antigen c. Zentralblatt für Bakteriologie 274 (1991), pp. 475–480. View Record in Scopus | Cited By in Scopus (1)
25. I. W. T. WIBAWAN, C. LÄMMLER and F. H. PASARIBU, Role of hydrophobic proteins in mediating adherence of group B streptococci to epithelial cells. Journal of General Microbiology 138 (1992), pp. 1237–1242. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (23)
26. I. W. T. WIBAWAN, C. LÄMMLER, R. S. SELEIM and F. H. PASARIBU, Studies on a haemagglutinating adhesin of streptococci of serological group B isolated from bovine mastitis. Journal General Microbiology 139 (1993), pp. 2173–2178. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (11)

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WWR-45FJY4H-4&_user=6763742&_coverDate=10%2F31%2F1999&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1360793831&_rerunOrigin=scholar.google&_acct=C000070526&_version=1&_urlVersion=0&_userid=6763742&md5=7aeed983acc36a77a53ef80c2ac2e1f3
