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Abstract

Background: Prevotella intermedia is commonly associated with
various forms of periodontal disease. Conventional treatment involves a
combination of mechanical therapy and systemic antibiotics
administration, which comes with its own set of challenges and
disadvantages. An alternative treatment modality is low-level laser
therapy with and without photosensitizers.

Purpose: This study aimed to evaluate the effectiveness of low-level
laser therapy with and without the use of photosensitizers, specifically
Methylene blue and Toluidine blue, on the viability of Prevotella
intermedia.

Methods: The study utilized in vitro experiments to assess the impact of
low-level laser therapy alone and in combination with photosensitizers
on the viability of Prevotella intermedia.

Results: The findings indicate that Methylene blue, when combined with
low-level laser therapy, exhibits bactericidal effects similar to or greater
than low-level laser therapy alone on Prevotella intermedia.
Additionally, the use of Toluidine blue as a photosensitizer in
combination with low-level laser therapy also led to a reduction in the
viability of Prevotella intermedia, although it was not as effective as
Methylene blue.

Conclusion: Low-level laser therapy, particularly when combined with
Methylene blue as a photosensitizer, shows promise as a potential
treatment modality for controlling Prevotella intermedia in periodontal
diseases.

Copy Right, 1JAR, 2024, All rights reserved.

Prevotella intermediasensulato, characterized as an obligate anaerobic, black-pigmented, gram-negative rod, is
commonly linked to various periodontal conditions, including adult periodontitis, acute necrotizing ulcerative

gingivitis, and pregnancy gingivitis.' 2
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Despite the high morbidity associated with aggressive periodontitis, there is no established protocol for the efficient
control of this disease, and the outcome of treatment is uncertain. The conventional treatment includes the

combination of mechanical therapy and the administration of systemic antibiotics.3 However, a widespread issue with
antibiotic administration is the lack of patient compliance. Furthermore, ensuring a sustained drug concentration in
the periodontal pocket for a specific duration presents another obstacle concerning the use of antimicrobial
agents.*Additionally, it is essential to acknowledge the potential adverse effects associated with antibiotic usage,

including allergic reactions, gastrointestinal disturbances, and the development of bacterial resistance.”

Hence, various alternative treatment approaches have been suggested. One such modality is low-level laser therapy, a
safe method that utilizes a photosensitive molecule binding to cells and becoming activated by specific light
wavelengths. During activation, the photosensitizer's energy transitions to a heightened state. Thereafter, cytotoxic
singlet oxygen and free radicals are generated, which are damaging to important components of the cells and
microorganisms, such as plasma membrane and DNA.%~

The purpose of this study was to evaluate if low-level laser exposure affects the growth of Prevotella intermedia with
and without photosensitizers.

Materials and Methods:-

Institutional Ethics Committee of KVG Dental College and Hospital reviewed and discussed the application to
conduct the study entitled "Effects of low level laser of 650nm on viability of Prevotellalntcrmcdiawith and without
photoscnsitizers: An in vitro study” and approved it.

In this in-vitro investigation, an ATCC culture of Prevotella intermedia (ATCC No. 25611D-5) was employed,
obtained from the Central Research Laboratory at Maratha Mandal Dental College, Belgaum, Karnataka. The utilized
laser device was the Baistra Portable F3WW PAD Dental Low Level Laser, model number 1600100100 (110v -
220v). The Prevotella intermedia bacteria were suspended in a Thioglycolate broth, and the bacterial density was
adjusted to a turbidity of 0.5 McFarland standard using visual assessment. A volume of 200 ul of the bacterial
suspension was introduced into microtiter plates. These plate wells were subsequently diluted with 1000 pl of
distilled water, and the wells were categorized into six distinct groups.

Group 1: Laser-Only Group; Group 2: Methylene blue + Laser Group; Group 3: Toluidine blue + Laser Group; Group
4: Methylene blue Group; Group 5: Toluidine blue Group; Group 6: Negative Control Group.

After photosensitizers (200 pl) were introduced into the respective wells and left at room temperature for a duration
of 10 minutes before exposure to laser light for a period of 30 seconds. After the photosensitizers were removed, 1000
pl of Thioglycolate broth was supplemented to the wells. Following another 10-minute incubation at room
temperature, 20 pl of the inoculum from the broth was sub-cultured onto a culture media plate containing blood agar.
This culture was then incubated for 72 hours at 37°C. Colony Forming Units (CFU) per milliliter were subsequently
determined.

Results:-

The highest Colony Forming Units (CFU) were observed in Group VI followed by Group V while there was no
growth observed for Group | and Group Il. In addition, Group Il and Group 1V also had very minimum growth. This
difference was found to be statistically significant (P = 0.001). A post hoc Tukey's test was conducted and it revealed
that there was NO statistically significant difference between Group | vs Group Il (P = 0.99), Group I vs Group Il (P
= 0.99), Group | vs Group 1V (P = 0.99), Group Il vs Group Il (P =0.99), Group Il vs Group IV (P = 0.99), and
Group 111 vs Group IV (P = 0.99). In addition, a statistically significant difference in mean CFU was found between
Group 1 vs Group V (P = 0.001), Group I vs Group VI (P = 0.001), Group Il vs Group V (P = 0.001), Group Il vs
Group VI (P = 0.001), Group Il vs Group V (P = 0.001), Group Il vs Group VI (P = 0.001), Group IV vs Group V
(P =0.001), Group IV vs Group VI (P = 0.001), and between Group V vs Group VI (P = 0.001) respectively. In other
words, Group |, Group |1, Group Ill, and Group IV reduced the growth of Prevotella intermedia. Though Group V
was effective when compared to Group VI, Group V had more CFU when compared to Group | to Group IV
respectively.
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Figure 1:- Mean Colony Forming Unit for Prevotella Intermedia according to different groups(Original).

Colony Forming Units

Table 1:- Comparison of mean Colony Forming Units (x10%) against Prevotella Intermedia between the

groups(Original).
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73.8

407.4

Group |

Group I

Group Il

Groups

Group |V GroupV

Group VI

Mean SD F P value
Group | 0 0
Group Il 0 0
Group Il 0.6 0.5
Group IV 0.4 0.5 2075.11 P =0.001**
Group V 73.8 8.6
Group VI 407.4 17.55
SD-standard deviation
**Statistically significant at P < 0.01 using One Way ANOVA
Table 2:- Multiple comparisons between the groups(Original).
MD P value
Group | Group Il 0 P=0.99
Group Il -0.6 P=0.99
Group IV -0.4 P=0.99
Group V -73.8 P =0.001**
Group VI -407.4 P =0.001**
Group Il Group 111 -0.6 P=0.99
Group VI -0.4 P=0.99
Group V -73.8 P =0.001**
Group VI -407.4 P =0.001**
Group 1l Group IV 0.2 P=0.99
Group V -73.2 P =0.001**
Group VI -406.8 P =0.001**
Group IV Group V -73.4 P =0.001**
Group VI -407 P =0.001**
Group V Group VI -333.6 P =0.001**

MD-Mean Difference

**Statistically significant using Post hoc Tukeys test

Discussion:-

The development of periodontitis has been strongly linked to specific bacterial species and their combinations,
including  AggregatibacterActinomycetemcomitans,  PorphyromonasGingivalis, ~ Prevotella  Intermedia,

740



ISSN: 2320-5407 Int. J. Adv. Res. 12(02), 738-742

TreponemaDenticola, and Tannerella Forsythia\.lo—12 The prevalence of periodontopathogenic microorganisms in

periodontal pockets was illustrated as follows: Porphyromonasgingivalis 24%,
Aggregatibacteractinomycetemcomitans 23%, Prevotella intermedia 20%, Tannerella forsythia 22%,

Treponemadenticola 11%.13

In its function as a disclosing agent, Methylene blue (MB) operates as a phenothiazine dye with the ability to stain
biofilms. Apart from its staining properties, MB demonstrates antimicrobial effects that are intensified by light

absorption. Its antibacterial effects are mediated through DNA damage, yet it remains non-toxic to humans. 14Prior
research has indicated that Toluidine Blue O (TBO) serves as an efficient photosensitizer against a range of bacteria,

including those typically present in the oral cavity.15’16

The present study aimed to investigate the effects of low-level laser of 650nm on the viability of Prevotella
intermedia with and without photosensitizers. The experimental setup included six distinct groups: Laser-Only
Group, Methylene blue + Laser Group, Toluidine blue + Laser Group, Methylene blue Group, Toluidine blue
Group, and Negative Control Group. The Laser-Only Group served as a control to evaluate the effects of the laser
alone on the viability of Prevotella intermedia. In the Methylene blue + Laser Group and the Toluidine blue + Laser
Group, the Prevotella intermedia bacterial suspension was combined with either Methylene blue or Toluidine blue as
photosensitizers, followed by exposure to the 650nm low-level laser for 30 seconds. The researchers also included a
Methylene blue Group and a Toluidine blue Group, where the bacterial suspension was combined with either
Methylene blue or Toluidine blue without exposure to the laser. The use of photosensitizers in combination with
low-level laser therapy has been shown to have bactericidal effects on periopathogenic bacteria. The findings of the
current study revealed that the application of low-level laser therapy by itself had a notable impact on the viability of
Prevotella intermedia. This observation aligns with prior research demonstrating the species-specific response of
bacteria to low-level laser therapy. Moreover, employing Methylene blue as a photosensitizer alongside low-level
laser therapy yielded a comparable decrease in the viability of Prevotella intermedia. This discovery implies that
when Methylene blue is combined with low-level laser therapy, it exhibits bactericidal effects that are comparable to
or even greater than those of low-level laser therapy alone on Prevotella intermedia. Furthermore, employing
Toluidine blue as a photosensitizer alongside low-level laser therapy also resulted in a decrease in the viability of
Prevotella intermedia, albeit to a lesser extent compared to Methylene blue. This contrasts with previous studies
suggesting that Toluidine blue typically demonstrates greater bactericidal activity than Methylene blue against most

bacteria under both dark and light conditions.1? Our results suggest that Toluidine blue does not augment the
bactericidal effects of low-level laser therapy on Prevotella intermedia. Unlike Methylene blue, Toluidine blue did
not exhibit a synergistic effect when combined with low-level laser therapy, indicating that the choice of
photosensitizer plays a critical role in enhancing the bactericidal effects of the 650nm low-level laser on Prevotella
intermedia. When interpreting the microbiological effects obtained through antimicrobial photodynamic therapy
(aPDT), one must consider the potential outcomes resulting from the administration of the photosensitizer itself. In
our study, Methylene blue alone demonstrated superior bactericidal effects compared to Toluidine blue alone. Other
studies have shown PDT significantly inhibited the growth of P.intermedia which is in agreement with our
study.’®**Multiple assessments indicate that in vitro, PDT showcases antibacterial properties against several
periodontal pathogens,”® and it also reduces the biological activity related to LPS production by pathogenic
bacteria.”* However, It's crucial to note the limited availability of data from controlled clinical investigations that
directly compare the use of aPDT with non-surgical periodontal therapy, as well as studies comparing aPDT, scaling
and root planing (SRP), or the photosensitizer alone (without light activation). Before making any definitive
conclusions regarding the potential clinical and microbiological benefits of incorporating aPDT into non-surgical
therapy, further research with a substantial sample size is necessary.

Acknowledgments:-
The authors would like to express their sincere gratitude to Dr. Renuka Prasad, Chairman, Committee ‘B> A.O.L.E,
for their valuable support and guidance throughout this research endeavor.

References:-

1. Newman and Carranza’s Clinical Periodontology - 13th Edition. Accessed: Aug. 23, 2023. [Online]. Available:
https://shop.elsevier.com/books/newman-and-carranzas-clinical-periodontology/newman/978-0-323-52300-41

741



ISSN: 2320-5407 Int. J. Adv. Res. 12(02), 738-742

2. D. E. Deas and B. L. Mealey, “Response of chronic and aggressive periodontitis to treatment,” Periodontol. 2000,
vol. 53, pp. 154-166, Jun. 2010, doi: 10.1111/j.1600-0757.2009.00334.x2.

3. J. Mitto et al., “Role of Porphyromonasgingivalis, Prevotella intermedia, and Prevotellanigrescens in Extraoral
and Some Odontogenic Infections,” Clin. Infect. Dis., vol. 25, no. s2, pp. S194-S198, Sep. 1997, doi:
10.1086/5162053.

4. M. Feres, A. D. Haffajee, K. Allard, S. Som, J. M. Goodson, and S. S. Socransky, “Antibiotic resistance of
subgingival species during and after antibiotic therapy,” J. Clin. Periodontol., vol. 29, no. 8, pp. 724-735, Aug.
2002, doi: 10.1034/j.1600-051x.2002.290809.x*.

5. J. Slots and M. Ting, “Systemic antibiotics in the treatment of periodontal disease,” Periodontol. 2000, vol. 28,
pp. 106-176, 2002, doi: 10.1034/j.1600-0757.2002.280106.x°.

6. M. A. Calin and S. V. Parasca, “Light sources for photodynamic inactivation of bacteria,” Lasers Med. Sci., vol.
24, no. 3, pp. 453460, May 2009, doi: 10.1007/s10103-008-0588-5¢.

7. A. B. Novaes, H. O. Schwartz-Filho, R. R. de Oliveira, M. Feres, S. Sato, and L. C. Figueiredo, “Antimicrobial
photodynamic therapy in the non-surgical treatment of aggressive periodontitis: microbiological profile,” Lasers
Med. Sci., vol. 27, no. 2, pp. 389-395, Mar. 2012, doi: 10.1007/s10103-011-0901-6".

8. T. Maisch, “Anti-microbial photodynamic therapy: useful in the future?,” Lasers Med. Sci., vol. 22, no. 2, pp. 83—
91, Jun. 2007, doi: 10.1007/s10103-006-0409-75.

9. C. de Paula Eduardo et al., “Laser phototherapy in the treatment of periodontal disease. A review,” Lasers Med.
Sci., vol. 25, no. 6, pp. 781-792, Nov. 2010, doi: 10.1007/s10103-010-0812-y®.

10. E. C. S. Chan and R. McLaughlin, “Taxonomy and virulence of oral spirochetes,” Oral Microbiol. Immunol.,
vol. 15, no. 1, pp. 1-9, 2000, doi: 10.1034/j.1399-302x.2000.150101.x'.

11. “Porphyromonasgingivalis, Bacteroidesforsythus and other putative periodontal pathogens in subjects with and
without periodontal destruction - Van Winkelhoff - 2002 - Journal of Clinical Periodontology - Wiley Online
Library.” https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-051X.2002.291107.x (accessed Aug. 24, 2023)™1.
12. E. Kéndnen, H. Jousimies-Somer, and S. Asikainen, “The most frequently isolated gram-negative anaerobes in
saliva and subgingival samples taken from young women,” Oral Microbiol. Immunol., vol. 9, no. 2, pp. 126-128,
1994, doi: 10.1111/j.1399-302X.1994.tb00047.x22.

13. I. R. Munteanu et al., “The Efficiency of Photodynamic Therapy in the Bacterial Decontamination of Periodontal
Pockets and Its Impact on the Patient,” Diagnostics, vol. 12, no. 12, Art. no. 12, Dec. 2022, doi:
10.3390/diagnostics1212302613.

14. “Debridement, antibiotic pearls, and retention of the implant (DAPRI): A modified technique for implant
retention in total knee arthroplasty PJI treatment - Filippo Calanna, Foster Chen, Salvatore Risitano, John S Vorhies,
Massimo Franceschini, Nicholas J Giori, Pier Francesco Indelli, 2019.”
https://journals.sagepub.com/doi/10.1177/2309499019874413 (accessed Sep. 01, 2023)'“.

15. O. Dértbudak, R. Haas, and G. Mailath-Pokorny, “Effect of low-power laser irradiation on bony implant sites,”
Clin. Oral Implants Res., vol. 13, no. 3, pp. 288-292, Jun. 2002, doi: 10.1034/j.1600-0501.2002.130308.x'>.

16. L. Nastri et al., “Effects of Toluidine blue-mediated photodynamic therapy on periopathogens and periodontal
biofilm: in vitro evaluation,” Int. J. Immunopathol. Pharmacol., vol. 23, no. 4, pp. 1125-1132, 2010, doi:
10.1177/039463201002300416'.

17. M. N. Usacheva, M. C. Teichert, and M. A. Biel, “Comparison of the Methylene blue and Toluidine blue
photobactericidal efficacy against gram-positive and gram-negative microorganisms,” Lasers Surg. Med., vol. 29,
no. 2, pp. 165-173, 2001, doi: 10.1002/1sm.1105"7.

18. Javali MA, AlQahtani NA, Ahmad I, Ahmad I. Antimicrobial photodynamic therapy (light source; methylene
blue; titanium dioxide): bactericidal effects analysis on oral plaque bacteria: an in vitro study. Niger J ClinPract.
2019; 22(12): 1654-1661%.

19. Okamoto I, Miyaji H, Miyata S, et al. Antibacterial and Antibiofilm photodynamic activities of Lysozyme-Au
nanoclusters/rose Bengal conjugates. ACS Omega. 2021; 6(13): 9279-9290".

20. Bocher S, Wenzler JS, Falk W, et al. Comparison of different laser-based photochemical systems for periodontal
treatment. PhotodiagnosisPhotodynTher. 2019; 27: 433-4392,

21. Couto ACF, de Carvalho RVH, Brancini GTP, et al. Photosensitizers attenuate LPS-induced inflammation:
implications in dentistry and general health. Lasers Med Sci. 2021; 36(4): 913-9262L.

742



