Application of antimicrobial proteins lactoferrin and lactoperoxidase for oral hygiene
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Recent progress in the technology of protein purification has enabled the industrial production of biologically active milk proteins. The application of milk proteins to health promotion has received considerable attention. Lactoferrin (LF) and lactoperoxidase (LPO) are whey proteins in milk, and these components also exist in saliva and other mammalian secretions. The antimicrobial activity of LF by itself via a variety of mechanisms including chelation of iron, interaction with bacterial cell surface and formation of an antimicrobial peptide after digestion with proteases and the activity of LPO in combination with hydrogen peroxide and thiocyanate to form a potent antimicrobial agent, hypothiocyanite, have been well demonstrated. Therefore, it is of interest to apply these antimicrobial components isolated from bovine whey for the purpose of oral hygiene. We have recently observed the beneficial effects of LF and LPO on periodontal disease and oral malodor, respectively.

Periodontal disease is highly prevalent among adults and advanced disease with deep periodontal pocket affects 10 to 15% of adults. Periodontal disease is an inflammatory disease caused by infection of the subgingival pockets with periodontal pathogens. LF showed in vitro antimicrobial activity against periodontal pathogens, Porphylomonas gingivalis and Prevotella intermedia, in our growth inhibition test using ATP luminometry. In a randomized, double-blind, placebo-controlled clinical study of the oral administration of bovine LF to patients with mild periodontitis, conducted at Niigata University, LF suppressed the number of total bacteria, P. gingivalis and P. intermedia in the subgingival plaque as measured by real-time PCR [1]. Orally administered bovine LF also reduced the levels of inflammation-related factors, human LF released from neutrophils and lipopolysaccharide, a bacterial component, in the gingival crevicular fluid to some degree as measured by ELISA and limulus test, respectively.
Oral malodor affects up to one half of the general population and is a large concern for many individuals. Oral malodor is caused by volatile sulfur compound-producing bacteria on the tongue dorsum. We have formulated a composition containing LPO, glucose oxidase, glucose and buffer salts. The composition catalyzed the formation of hypothiocyanite in saliva with intrinsic thiocyanate and showed in vitro bactericidal activity against the oral bacteria, Aggregatibacter actinomycetemcomitans and P. gingivalis. In a preliminary in vivo study, ingestion of tablets made of this composition was effective in reducing the levels of volatile sulfur compounds in the oral air within 2 hours of their ingestion as measured by compact gas chromatography, whereas non-treatment or ingestion of control tablets without enzymes was not effective [2].
These observations suggest the possibilities of using LF and LPO as food ingredients for new applications to oral hygiene.
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