

[image: image1]
Role of bestatin as a treatment for periodontitis












	
	TYPE Review

PUBLISHED 13 May 2025
DOI 10.3389/fdmed.2025.1571989






[image: image2]

Role of bestatin as a treatment for periodontitis

Sudhir Rama Varma1,2*, Bader Mohamed Moustafa Elagha1, Jayaraj K. Narayanan2,3 and Asok Mathew1

1Department of Clinical Sciences, Ajman University, Ajman, United Arab Emirates

2Center for Medical and Bio-Allied Health Sciences Research, Ajman University, Ajman, United Arab Emirates

3Department of Basic Sciences, Ajman University, Ajman, United Arab Emirates

EDITED BY
Mario Taba Jr, University of São Paulo, Brazil

REVIEWED BY
Syed Wali Peeran, Jazan University, Saudi Arabia
Ana Carolina Aparecida Rivas, University of São Paulo, Brazil

*CORRESPONDENCE Sudhir Rama Varma s.varma@ajman.ac.ae

RECEIVED 07 February 2025
ACCEPTED 29 April 2025
PUBLISHED 13 May 2025

CITATION Rama Varma S, Elagha BMM, Narayanan JK and Mathew A (2025) Role of bestatin as a treatment for periodontitis.
Front. Dent. Med. 6:1571989.
doi: 10.3389/fdmed.2025.1571989

COPYRIGHT © 2025 Rama Varma, Elagha, Narayanan and Mathew. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


Periodontitis is a chronic inflammatory disease impacting the supporting structures of teeth, with significant global pervasiveness and systemic health implications. Current treatments, such as scaling and root planning (SRP) and adjunctive antibiotics, face challenges including antibiotic resistance, infection recurrence, and incomplete tissue regeneration. Bestatin, a dipeptide aminopeptidase inhibitor, has shown potential as a novel therapeutic agent due to its targeted antimicrobial effects against Porphyromonas gingivalis (P. gingivalis), biofilm modulation, and anti-inflammatory properties. in vitro studies revealed bestatin's selective bacteriostatic effects against P. gingivalis, inhibiting bacterial growth and biofilm development without affecting commensal bacteria. in vivo studies demonstrated that bestatin modulated inflammatory responses and prevented necrotic abscess formation in guinea pig models, suggesting its potential to suppress P. gingivalis growth through alternative pathways. However, no clinical trials were identified, highlighting a significant gap in the translation of preclinical findings into human periodontal therapy. The current review highlights Bestatin as a promising therapeutic representative for periodontitis, where it is involved in inhibiting modulating biofilms, reducing tissue destruction, and P. gingivalis, in preclinical studies. Compared to traditional therapies, bestatin provides unique advantages, non-cytotoxicity, including specificity, and dual action against microbial dysbiosis along with biofilm-associated resistance.
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1 Introduction


1.1 Overview of periodontitis, prevalence and systemic impact

Periodontitis is a complex inflammatory condition of the structures adjacent to teeth, involving the periodontal ligament, gingiva, and alveolar bone (1, 2). This chronic condition, if left untreated, turns to mobility and eventual loss of tooth, critically impacting the nature of life (3). The universal pervasiveness of periodontitis is consequential, with studies showing its incidence to influence up to 50% of the grown population worldwide, differing in severity (4, 5). However, its impact is non-restricted to oral health, systemic involvement includes cardiovascular disease, respiratory diseases, adverse pregnancy outcomes, and diabetes mellitus (6, 7).



1.2 Current treatment approaches for periodontitis and its limitations

Current treatments initially involve mechanical debridement, like scaling along with root planning (SRP), anticipated to remove subgingival calculus and pathogenic bacterial biofilms. Adjunctive therapies, and systemically or locally delivered antiseptics and antibiotics, have been reported to increase the effectiveness of SRP (8). However, concerns like the rise in antibiotic resistance, incomplete regeneration of damaged periodontal tissues, and the recurrence of infection highlight significant resistance to current approaches (9). These challenges highlight the urgency of identifying adjunctive treatments that curb microbial proliferation as well as restore the integrity of periodontal tissue.



1.3 Bestatin: a potential adjunctive therapy

The molecular name for bestatin is [(2S,3R)-3-amino-2-hydroxy-4-phenylbutanoyl]. The small dipeptide L-leucine is derived from Streptomyces olivoreticuli (10) (Figure 1). Its natural activity stems from its part as an aminopeptidase inhibitor. Aminopeptidases, a kind of proteolytic enzymes, are significant in peptide metabolism and implicated in immune modulation including inflammatory responses (11). Its potential role in periodontal conditions seems promising as few studies have shown its effect primarily against the keystone pathogen P. gingivalis part of the red complex group of bacteria (12, 13).
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FIGURE 1
Structure of bestatin molecule.




1.4 Anti-microbial effects against P. gingivalis

Preclinical studies prove that bestatin demonstrates the broad-spectrum antimicrobial characteristics, notably against important periodontal pathogens like the red complex and the green complex group of bacteria, but noteworthy from literature is its role against P. gingivalis (Porphyromonas gingivalis, which is part of the red complex group of bacteria (12). Studies have evaluated its role and validated its role in the etiology of periodontitis, providing biofilm maturation, tissue destruction, and immune evasion through its collection of virulence factors and gingipains (12, 13). Bestatin's focused inhibitory gesture on P. gingivalis growth, like demonstrated in in vitro studies, is of main interest for periodontal therapy (13). The immunomodulatory qualities of bestatin suggest that it may lessen periodontal inflammation and act as a marker to lessen the severity of the disease (12).



1.5 in vivo studies on mitigating inflammatory activities

Bestatin, is a dipeptide evolved from Streptomyces olivoreticuli, has gained attention for its ability to inhibit aminopeptidases and play an important part in modulating inflammation along with immune responses (14, 15). Current in vitro studies focus bestatin's selective antimicrobial potency against P. gingivalis, a mainstay pathogen in periodontitis. Kaminska, Benedyk-Machaczka (12) reported that bestatin essentially inhibited the proteolytic act of P. gingivalis, thus intruding with its virulence. Labbé, Grenier (16) showed that bestatin stifled bacterial growth along with biofilm formation, proposing its potential to distort the pathogenic microbial environment features of periodontitis. Over its antimicrobial effectiveness, bestatin's anti-inflammatory attributes have been demonstrated in preclinical models, modulated immune responses, and decreased inflammatory cytokine levels (17). These properties align with the therapeutic requirements of periodontitis and involve both microbial suppressions along with inflammation control to halt disease progression as well as promote periodontal regeneration.

The increasing body of evidence underlines the promise of bestatin like an adjunctive therapy competent in identifying the limitations of current treatments. However, the translation of these findings into clinical practice remains underexplored, with limited studies investigating its effects on periodontal tissues in vivo or its clinical efficacy in human populations. This difference in the literature requires a comprehensive review to consolidate existing knowledge and identify research priorities. Thus, the current review aims to map bestatin's role in periodontitis treatment, focusing on its antimicrobial, anti-inflammatory, and tissue-preserving effects. By synthesizing findings from in vitro, in vivo, and clinical studies, this review seeks to provide a foundation for further research along with inform the potential integration of bestatin into periodontal therapy protocols.



1.6 Research questions


	1.What is the in vitro evidence for bestatin's efficacy against P. gingivalis?

	2.What are the in vivo effects of bestatin on periodontal inflammation and tissue destruction?

	3.What is the clinical evidence for bestatin's efficacy in treating periodontitis in humans?



The current review aims to collate and evaluate the available evidence regarding bestatin's potential as a treatment for periodontitis. The findings were examined through three main research questions, focusing on bestatin's efficacy against P. gingivalis in vitro, its effects on periodontal inflammation and tissue destruction in vivo, and its clinical relevance in managing periodontitis.



1.7 Role of bestatin in inhibiting dysbiosis

The in vitro studies in this review continuously focuses on bestatin's remarkable inhibitory impact on P. gingivalis, a cornerstone pathogen in the etiology of periodontitis. Grenier (1992) (18) reported that bestatin decreased the growth of P. gingivalis more successfully than other protease inhibitors, like iodoacetamide and leupeptin (19, 20). Mainly, bestatin's action was particular for P. gingivalis without influencing any other oral bacterial species (21). This particularly proposes that bestatin could focused pathogenic bacteria during protecting commensal flora, an aspect that coordinates with the requirement for accuracy in periodontal therapies (22). Earlier research has highlighted the importance of restoring the oral microbiome to managing systemic and oral health, making bestatin's particular action an important advantage (23). Grenier along with Michaud (1994) (19) further polished the concept of bestatin's mechanism, observing that its impact were bacteriostatic instead of bactericidal. Unlike conventional antibiotics, that frequently kill bacteria completely, bestatin prevents bacterial proliferation. This difference is critical due to bactericidal agents can instigate resistance mechanisms, while bacteriostatic agents such as bestatin may decrease specific pressure on microbial flora (24). Notably, current study found that bestatin's inhibitory impacts were not related to its activity like an aminopeptidase inhibitor, showing that its mechanism of action might include disrupting other metabolic pathways essential for P. gingivalis growth (21).

Kaminska et al. (2023) (12) included a vital dimension to this testimony by analyzing bestatin's effects on biofilms, the primary microbial population in periodontitis. Their research reported that bestatin efficiently manages biofilm development along with species composition in mono- as well as multispecies models. As biofilms confer crucial resistance to traditional antimicrobial agents (25), bestatin's biofilm-modulating attributes represent an advancement. These outcomes recommend that bestatin could enhance mechanical debridement by decreasing biofilm-associated resistance, a significant hurdle in periodontal therapy. Fascinatingly, Labbé et al. (2001) (16) reported that bestatin disturbs P. gingivalis growth by restricting the intracellular intake of peptides and amino acids, vital for nitrogen metabolism and bacterial energy. This mainly focusing on metabolic pathways further identifies bestatin from traditional antibiotics, and often has broader along with less targeted effects (26). However, Labbé et al. ensured that bestatin is non-cytotoxic to host cells, assisting its safety for specific applications in periodontal pockets (16) (Figure 2).
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FIGURE 2
Role of bestatin in periodontal treatment.


The in vitro evidence from this review coordinates with previous studies emphasizing the requirement for specific antimicrobial therapies in periodontitis. For example, researchers on alternative therapies such as bacteriophages and antimicrobial peptides have similarly underlined the significance of specificity in decreasing pathogenic bacterial communities while sparing advantageous microbes (27). Contrasted to these evolving therapies, bestatin's dual part modulates biofilm positions and inhibits P. gingivalis as a promising agent.



1.8 Role of bestatin as an anti-cancer agent

Recent advances related to Bestatin are reviewed. Bestatin had been recognized as an immunomodulator for anti-cancer drugs, but recently Bestatin has been shown to induce an in vitro anti-tumor effect on bladder cell carcinoma, breast cancer and leukemic cells by inducing apoptosis. Caspase-3 activation is a key event in apoptosis induced by Bestatin (29). Leukotriene A4 hydrolase (LTA4H) plays an important role in cancer development and its presence in upregulating key cancer pathophysiology in certain type of cancers such as thyroid cancer, esophageal and lung cancer have been studied (28). The potential role of bestatin in mitigating upregulation of LTA4H and its receptors and thereby reducing tumor growth have been studied (29, 30). The potential possibility of use of bestatin to mitigate dysbiotic pathways pertaining to periodontitis cannot be ignored.



1.9 Alternate pathway by bestatin in disrupting biofilm nutrient acquisition

The in vivo research reviewed gives preliminary proof of bestatin's capability to mitigate periodontal inflammation along with tissue destruction, important characteristics of periodontitis. Labbé et al. (2001) (16) reported that bestatin injections averted necrotic abscess formation in a guinea pig model as opposed to P. gingivalis. This result is significant cause it underlines bestatin's potential to distort the pathogen's capability to induce devastating inflammatory responses, a trademark of periodontitis progression. The capability to manage inflammation while controlling host tissue integrity differentiates bestatin from traditional therapies that consistently focuses particularly on bacterial eradication. Grenier et al. (2001) (20) analysed bestatin's part in modulating aminopeptidase movement in P. gingivalis. They marked that when bestatin did not inhibit the initial aminopeptidase activities (dipeptidyl aminopeptidase IV, and arginine aminopeptidase), it uniquely overcame P. gingivalis growth. This result suggests that bestatin can act through replacement mechanisms that do not involve immediate enzyme inhibition, like biofilm formation or disrupting nutrient acquisition. This mechanism makes it as unique to aminopeptidase inhibitors along with broad-spectrum antibiotics and often affects both pathogenic as well as commensal bacteria indiscriminately.



1.10 Potential of bestatin as local delivery agent

In Contrast to host-modulating agents like sub-antimicrobial-dose doxycycline (SDD), and targeting matrix metalloproteinases related to decrease tissue destruction (27), bestatin proposes complementary strategies by directly focusing microbial metabolic pathways. When SDD has reported efficacy in stabilizing periodontal tissues, its systemic management raises issues about side effects along with long-term safety (31). Bestatin's potential for regional application could reduce these risks, proposing a safer alternative for controlling periodontal inflammation. Moreover, it is important to mark the limited area of in vivo research on bestatin. The absence of data on its prolonged effects on tissue regeneration and inflammation represents a considerable gap. Previous studies on therapies such as minocycline microspheres have shown sustained decreases in periodontal inflammation along with pocket depth for long periods (32).




2 Future directions

Future study directions for bestatin as a therapeutic agent in periodontitis encompass multiple vital areas. Firstly, meticulous clinical trials are important to evaluate bestatin's efficacy in updating key clinical results, including probing depth depletion, bleeding on probing, along with attachment level gain. This research will provide proof of its practical appeal in periodontal therapy. Secondly, exploring the synergistic effects of bestatin in tandem with existing treatments, like host-modulating agents or scaling along with root planing, could offer intuition into its potential like an adjunctive therapy. Thirdly, longitudinal studies are required to evaluate the influence of bestatin on periodontal stability including tissue regeneration over prolonged periods, addressing a remarkable gap in the current study. Additionally, mechanistic research should investigate bestatin's effects on biofilms including host immune responses, increasing our understanding of its therapeutic potential. However finally, upgradation in drug delivery systems, like nanoparticles and hydrogels, could enable sustained and localized release of bestatin in periodontal pockets, enhancing its efficacy along with patient compliance and offer an effective and viable option in current periodontal therapy.

Kaminska et al. (2023) (12) highlights the requirement for rigorous clinical trials to point out bestatin's therapeutic potential as well as establish its safety along with efficacy in humans. Earlier clinical studies on adjunctive treatment for periodontitis, like antiseptics and antibiotics, have reported variable success (33, 34, 35). In particular, amoxicillin and metronidazole have been reported to reduce pocket depths and improve clinical attachment levels when used as adjuncts to scaling along with root planning (36). Moreover, these therapies are related to systemic side effects including the potential for antibiotic resistance, focusing on the requirement for alternatives such as bestatin. Dissimilar to systemic antibiotics, bestatin's specific application could reduce systemic exposure along with associated risks, referring to it as a safer choice for extended management.

However, antiseptics such as chlorhexidine, are effective in minimizing bacterial load and are related to adverse effects like altered taste and staining (37). Bestatin's specificity and non-cytotoxic nature to P. gingivalis recommend that it could provide akin antimicrobial welfare without these downsides. Moreover, clinical trials are vital to confirm these advantages along with determining bestatin's efficacy in upgrading clinical bounds like probing depth, clinical attachment level including bleeding on probing.

When conventional therapies were compared, bestatin exhibits multiple unique advantages. Antibiotics such as amoxicillin and metronidazole, while effective and hostile to periodontal pathogens, pose a risk of systemic adverse effects, and the development of resistance (38). Bestatin's focused action against P. gingivalis along with its bacteriostatic mechanism may minimize these risks, presenting a more sustainable perspective to periodontal therapy. Host-modulating therapies, like sub-antimicrobial-dose doxycycline, have been studied in detail for their capability to inhibit matrix metalloproteinases as well as reduce inflammation (27). Stint effective, these therapies need systemic administration and carry the potential for side effects. Bestatin's area-specific application could give a similar anti-inflammatory advantage without systemic exposure, ranging from the growing trend to precision medicine in periodontal treatment. Biofilm resistance is an additional censorious challenge in periodontitis treatment. Traditional antimicrobials normally fight to penetrate biofilms, minimizing their effectiveness (39). Bestatin's reported ability to regulate biofilm composition along with inhibiting P. gingivalis growth in biofilm model locations is a valuable inclusion to existing therapeutic choices. This finding ranges with recent studies emphasizing the significance of disrupting biofilm building design to enhance treatment results (40).


2.1 Limitations and implications for clinical practice

The findings from the current review proposes that bestatin has notable potential as an adjunctive treatment for periodontitis. Its antimicrobial action, non-cytotoxic nature, and biofilm-modulating properties make it a significant alternative to traditional antiseptics and antibiotics. However, the insufficiency of clinical data available is an essential barrier to its integration into quality periodontal care. Regardless of the promising preclinical results, no clinical trials have been run to estimate bestatin's effectiveness in human recipients with periodontitis. Bestatin is currently marketed by the name Ubenimex (Nippon Kayaku; Japan). It is also marketed as Bestatin™ in Japan. It does not have FDA clearance to be marketed and used in the Unites states of America and Europe. Due to the lack of the drug availability, its potential role in treating inflammatory conditions from a clinical point of view remains non-evident. This lack of clinical data is a prime limitation, as it limits the conveying of laboratory outcomes in conventional periodontal treatment procedures. Future clinical trials should rely on accessing bestatin's efficacy in the merger with scaling along with root planing, the benchmark for periodontal therapy. Research should also investigate ideal delivery systems, like localized applications via gels, nanoparticles, or microspheres to maximize their therapeutic effects at the time of minimizing systemic exposure.




3 Conclusion

Bestatin has appeared as a potential therapeutic agent for periodontitis, with demonstrated role of impeding P. gingivalis in microbial colonies, and furthermore reducing tissue destruction, and modulating biofilms in preclinical research. Compared to traditional therapies, bestatin offers distinctive advantages, including non-cytotoxicity, specificity, and dual action as opposed to microbial dysbiosis along with biofilm-associated resistance. The scarcity of studies currently limits clinical data, highlighting the necessity for further research to ascertain its significance in periodontal treatment. Further in vitro studies are necessary to comprehensively assess its potential in mitigating dysbiotic activities associated with periodontal inflammation. By addressing these gaps, bestatin could potentially transform the management of periodontitis, providing a targeted and focused approach.



Author contributions

SR: Conceptualization, Investigation, Methodology, Resources, Supervision, Validation, Writing – original draft, Writing – review & editing. BE: Investigation, Methodology, Resources, Writing – original draft, Writing – review & editing. JN: Investigation, Methodology, Resources, Writing – original draft, Writing – review & editing. AM: Investigation, Methodology, Resources, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that Generative AI was used in the creation of this manuscript. The authors have used Grammarly and mindthe graph to create image and improve readability and language. After using this tool/service, the authors reviewed and edited the content as needed and took full responsibility for the publication's content.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Könönen E, Gursoy M, Gursoy UK. Periodontitis: a multifaceted disease of tooth-supporting tissues. J Clin Med. (2019) 8(8):1135. doi: 10.3390/jcm8081135

2. Dave PH, Mahendra J, Bedi M, Namasivayam A. Alveolar bone destruction in periodontitis-an overview. Int J Drug Res Dent Sci. (2023) 5(4):21–8. doi: 10.36437/ijdrd.2023.5.4.D

3. Hijryana M, MacDougall M, Ariani N, Kusdhany LS, Walls AWG. Impact of periodontal disease on the quality of life of older people in Indonesia: a qualitative study. JDR Clin Transl Res. (2022) 7(4):360–70. doi: 10.1177/23800844211041911

4. Di Stefano M, Polizzi A, Santonocito S, Romano A, Lombardi T, Isola G. Impact of oral microbiome in periodontal health and periodontitis: a critical review on prevention and treatment. Int J Mol Sci. (2022) 23(9):5142. doi: 10.3390/ijms23095142

5. Cui Y, Tian G, Li R, Shi Y, Zhou T, Yan Y. Epidemiological and sociodemographic transitions of severe periodontitis incidence, prevalence, and disability-adjusted life years for 21 world regions and globally from 1990 to 2019: an age-period-cohort analysis. J Periodontol. (2023) 94(2):193–203. doi: 10.1002/JPER.22-0241

6. Isola G, Santonocito S, Lupi SM, Polizzi A, Sclafani R, Patini R, et al. Periodontal health and disease in the context of systemic diseases. Mediat Inflamm. (2023) 2023(1):1–19. doi: 10.1155/2023/9720947

7. Bobetsis YA, Graziani F, Gürsoy M, Madianos PN. Periodontal disease and adverse pregnancy outcomes. Periodontol 2000. (2020) 83(1):154–74. doi: 10.1111/prd.12294

8. Herrera D, Matesanz P, Martín C, Oud V, Feres M, Teughels W. Adjunctive effect of locally delivered antimicrobials in periodontitis therapy: a systematic review and meta-analysis. J Clin Periodontol. (2020) 47:239–56. doi: 10.1111/jcpe.13230

9. Laforgia A, Inchingolo AD, Piras F, Colonna V, Giorgio RV, Carone C, et al. Therapeutic strategies and genetic implications for periodontal disease management: a systematic review. Int J Mol Sci. (2024) 25(13):7217. doi: 10.3390/ijms25137217

10. Burley SK, David PR, Lipscomb WN. Leucine aminopeptidase: bestatin inhibition and a model for enzyme-catalyzed peptide hydrolysis. Proc Natl Acad Sci USA. (1991) 88(16):6916–20. doi: 10.1073/pnas.88.16.6916

11. La Manna S, Di Natale C, Florio D, Marasco D. Peptides as therapeutic agents for inflammatory-related diseases. Int J Mol Sci. (2018) 19(9):2714. doi: 10.3390/ijms19092714

12. Kaminska M, Benedyk-Machaczka M, Adamowicz K, Aliko A, Drzazga K, Słysz K, et al. Bestatin as a treatment modality in experimental periodontitis. J Periodontol. (2023) 94(11):1338–50. doi: 10.1002/JPER.22-0614

13. Abdi K, Chen T, Klein BA, Tai AK, Coursen J, Liu X, et al. Mechanisms by which porphyromonas gingivalis evades innate immunity. PLoS One. (2017) 12(8):e0182164. doi: 10.1371/journal.pone.0182164

14. Scornik O, Botbol V. Bestatin as an experimental tool in mammals. Curr Drug Metab. (2001) 2(1):67–85. doi: 10.2174/1389200013338748

15. Xu C, Cui K, Ye Z, Feng Y, Wang H, Liu H. Recent advances of aminopeptidases-responsive small-molecular probes for bioimaging. Chem Asian J. (2024) 19(9):e202400052. doi: 10.1002/asia.202400052

16. Labbé S, Grenier D, Plamondon P, Uitto V, Mayrand D. Effects of dipeptide bestatin on porphyromonas gingivalis and epithelial cells. J Periodontol. (2001) 72(6):714–21. doi: 10.1902/jop.2001.72.6.714

17. Lkhagvaa B, Tani K, Sato K, Toyoda Y, Suzuka C, Sone S. Bestatin, an inhibitor for aminopeptidases, modulates the production of cytokines and chemokines by activated monocytes and macrophages. Cytokine. (2008) 44(3):386–91. doi: 10.1016/j.cyto.2008.10.011

18. Grenier D. Effect of protease inhibitors on in vitro growth of porphyromonas gingivalis. Microb Ecol Health Dis. (1992) 5(3):133–8. doi: 10.3109/08910609209141307

19. Grenier D, Michaud J. Selective growth inhibition of porphyromonas gingivalis by bestatin. FEMS Microbiol Lett. (1994) 123(1-2):193–9. doi: 10.1111/j.1574-6968.1994.tb07221.x

20. Grenier D, Gauthier P, Plamondon P, Nakayama K, Mayrand D. Studies on the aminopeptidase activities of porphyromonas gingivalis. Oral Microbiol Immunol. (2001) 16(4):212–7. doi: 10.1034/j.1399-302x.2001.160403.x

21. Veillard F, Potempa B, Poreba M, Drag M, Potempa J. Gingipain aminopeptidase activities in porphyromonas gingivalis. Biol Chem. (2012) 393(12):1471–6. doi: 10.1515/hsz-2012-0222

22. Jain H. Antibacterial effect of bestatin during periodontitis. Front Biol (Beijing). (2016) 11(5):387–90. doi: 10.1007/s11515-016-1418-y

23. Scholz OA, Wolff A, Schumacher A, Giannola LI, Campisi G, Ciach T, et al. Drug delivery from the oral cavity: focus on a novel mechatronic delivery device. Drug Discov Today. (2008) 13(5-6):247–53. doi: 10.1016/j.drudis.2007.10.018

24. Mancuso G, Midiri A, Gerace E, Biondo C. Bacterial antibiotic resistance: the most critical pathogens. Pathogens. (2021) 10(10):1310. doi: 10.3390/pathogens10101310

25. Borges A, Saavedra MJ, Simoes M. Insights on antimicrobial resistance, biofilms and the use of phytochemicals as new antimicrobial agents. Curr Med Chem. (2015) 22(21):2590–614. doi: 10.2174/092986732266615053021052

26. Pal N, Sharma P, Kumawat M, Singh S, Verma V, Tiwari RR, et al. Phage therapy: an alternative treatment modality for MDR bacterial infections. Infect Dis. (2024) 56(10):785–817. doi: 10.1080/23744235.2024.2379492

27. Golub LM, Elburki MS, Walker C, Ryan M, Sorsa T, Tenenbaum H, et al. Non-antibacterial tetracycline formulations: host-modulators in the treatment of periodontitis and relevant systemic diseases. Int Dent J. (2016) 66(3):127–35. doi: 10.1111/idj.12221

28. Chen X, Wang S, Wu N, Yang CS. Leukotriene A4 hydrolase as a target for cancer prevention and therapy. Curr Cancer Drug Targets. (2004) 4(3):267–28. doi: 10.2174/1568009043333041

29. Jiang Y, Zhao J, Zhang Y, Li K, Li T, Chen X, et al. Establishment of lung cancer patient-derived xenograft models and primary cell lines for lung cancer study. J Transl Med. (2018) 16(1):138. doi: 10.1186/s12967-018-1516-5

30. Shin SH, Lim DY, Reddy K, Malakhova M, Liu F, Wang T, et al. A small molecule inhibitor of the beta-catenin-TCF4 interaction suppresses colorectal cancer growth in vitro and in vivo. EBioMedicine. (2017) 25:22–31. doi: 10.1016/j.ebiom.2017.09.029

31. Snodgrass A, Motaparthi K. Systemic antibacterial agents. Compr Dermatol Drug Ther. (2021):69–98.e13. doi: 10.1016/B978-0-323-61211-1.00009-7

32. Javed S, Kohli K. Local delivery of minocycline hydrochloride: a therapeutic paradigm in periodontal diseases. Curr Drug Delivery. (2010) 7(5):398–406. doi: 10.2174/156720110793566290

33. Bezerra B, Monajemzadeh S, Silva D, Pirih FQ. Modulating the immune response in periodontitis. Front Dent Med. (2022) 3:879131. doi: 10.3389/fdmed.2022.879131

34. Haas AN, De Castro GD, Moreno T, Susin C, Albandar JM, Oppermann RV, et al. Azithromycin as an adjunctive treatment of aggressive periodontitis: 12-months randomized clinical trial. J Clin Periodontol. (2008) 35(8):696–704. doi: 10.1111/j.1600-051X.2008.01254.x

35. Griffiths GS, Ayob R, Guerrero A, Nibali L, Suvan J, Moles DR, et al. Amoxicillin and metronidazole as an adjunctive treatment in generalized aggressive periodontitis at initial therapy or re-treatment: a randomized controlled clinical trial. J Clin Periodontol. (2011) 38(1):43–9. doi: 10.1111/j.1600-051X.2010.01632.x

36. Zhao H, Hu J, Zhao L. The effect of drug dose and duration of adjuvant amoxicillin-plus-metronidazole to full-mouth scaling and root planing in periodontitis: a systematic review and meta-analysis. Clin Oral Investig. (2021) 25:5671–85. doi: 10.1007/s00784-021-03869-w

37. Deus FP, Ouanounou A. Chlorhexidine in dentistry: pharmacology, uses, and adverse effects. Int Dent J. (2022) 72(3):269–77. doi: 10.1016/j.identj.2022.01.005

38. Ng E, Tay JRH, Boey SK, Laine ML, Ivanovski S, Seneviratne CJ. Antibiotic resistance in the microbiota of periodontitis patients: an update of current findings. Crit Rev Microbiol. (2024) 50(3):329–40. doi: 10.1080/1040841X.2023.2197481

39. Haque MM, Yerex K, Kelekis-Cholakis A, Duan K. Advances in novel therapeutic approaches for periodontal diseases. BMC Oral Health. (2022) 22(1):492. doi: 10.1186/s12903-022-02530-6

40. Kendlbacher FL, Bloch S, Hager-Mair FF, Bacher J, Janesch B, Thurnheer T, et al. Multispecies biofilm behavior and host interaction support the association of tannerella serpentiformis with periodontal health. Mol Oral Microbiol. (2023) 38(2):115–33. doi: 10.1111/omi.12385



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Role of bestatin as a treatment for periodontitis

		1 Introduction



		1.1 Overview of periodontitis, prevalence and systemic impact



		1.2 Current treatment approaches for periodontitis and its limitations



		1.3 Bestatin: a potential adjunctive therapy



		1.4 Anti-microbial effects against P. gingivalis



		1.5 in vivo studies on mitigating inflammatory activities



		1.6 Research questions



		1.7 Role of bestatin in inhibiting dysbiosis



		1.8 Role of bestatin as an anti-cancer agent



		1.9 Alternate pathway by bestatin in disrupting biofilm nutrient acquisition



		1.10 Potential of bestatin as local delivery agent











		2 Future directions



		2.1 Limitations and implications for clinical practice











		3 Conclusion



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in pental Medicine










OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Dental Medicine





OPS/images/fdmed-06-1571989-g002.jpg
Bestatin potential role in reducing p.gingivalis

by Its
role in reducing dybiotic states and its focus on
alternate microbial pathways to decrease
pro-inflammatory activities






OPS/images/fdmed-06-1571989-g001.jpg





