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Introduction
Periodontitis is a multifactorial disease that is associated with loss of the alveolar bone and 

periodontal ligament around the tooth [1]. Conventional periodontal therapy includes both 
non-surgical and surgical approaches that involve instrumentation of the inflamed dentogingival 
complex [2]. To control periodontitis non-surgical therapy by mechanical instrumentation is the 
primary recommended approach [3].

Periodontal disease is associated with widespread systemic inflammation, as demonstrated by 
the increase in circulating inflammatory cytokines and C reactive proteins [4,5]. This important 
topic is reinforced by evidences suggesting that non-surgical periodontal treatment should be able 
to restore the anti-atherogenic properties of the endothelium and to reduce serum cytokines levels 
[6,7].

Interleukin (IL) IL-1β, IL-6, IL-8 and IL-10 are the main cytokines identified in chronic 
periodontal disease, with further influence on the activity of immune cells [8]. The IL-1 family of 
cytokines has a central role in triggering and perpetuating the immune and inflammatory responses 
[9]. Pro-inflammatory cytokines, such as interleukin 1β, play a key role in the initiation and 
regulation of immune responses in periodontium [10]. It is well documented, that interleukin 1β 
has been involved in the pathogenesis of inflammation-induced bone resorption [10].

In the last decade, the application of lasers as an adjunctive or alternative to scaling and 
root planning had a great run in the treatment of gingival inflammation [11,12]. Among laser 
applications, Low-Level Laser Therapy (LLLT) is recommended for its anti-inflammatory, wound 
healing promoter, pain-reducing effects [13].
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Abstract
Background: The aim of this study was to evaluate the effect of Low-Level Laser Therapy (LLLT) 
as an adjunct to Scaling and Root Planning (SRP) on salivary interleukin -1β levels in Generalized 
Stage II Grade B periodontitis patient.

Methods: All 45 systemically healthy patients who were included in the study initially received SRP. 
The LLLT group (n=25) received diode laser therapy as an adjunct to SRP. A diode laser with a 
wavelength of 940nm was used for LLLT. Energy density of 12 J/cm2 was applied at the orifice of the 
gingival margin from distance of 1 cm using as a continuous wave with setting 1.5 W for period of 
5s to 10s of exposure for anterior teeth and premolars and 20s of exposure for posterior teeth. Saliva 
samples were collected from all patients and clinical parameters were recorded on baseline and 21 
days after treatment. Interleukin-1β levels in the collected saliva were measured.

Results: The clinical variables like Plaque index, Gingival index, probing pocket depth and clinical 
attachment loss were reduced more in LLLT group than control group. IL-1β levels decreased 
significantly more in the LLLT group after 21 days.

Conclusion: LLLT as an adjunctive therapy to SRP improves periodontal parameters.
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There are a limited number of studies that evaluated the effect 
of LLLT as an adjunct in chronic periodontitis. To the best of our 
knowledge no studies have been done so far to evaluate the effect of 
LLLT on salivary IL-1β levels.

Thus, the present study evaluates the effect of LLLT, as an adjunct 
to SRP on periodontal clinical and biochemical parameter, i.e., 
Salivary Interleukin- 1 beta.

Participants and study design
Forty-five patients (Case group =25, Control group =20) who were 

classified as Generalized Stage II Grade B Periodontitis according to 
the 2017 American Academy of Periodontology workshop were 
included in the study. Based on the sample size estimation a minimum 
sample of 18 was required in each group. However, keeping in view 
about the drop outs, a total of 25 subjects were included in the case 
group and 20 subjects in the control group.

Patient were referred to Department of Periodontology, School 
of Dental Sciences, KIMS Karad, for periodontal treatment between 
January 2020 to September 2020. Written informed consent was 
obtained from all subjects. The study protocol was approved by Ethical 
Committee and Institutional Review Board of Krishna Institute of   
Medical Sciences Karad (Ref. No. KIMSDU/IEC/09/2018).

To be included the patients had to be 35 to 65 years of age with 
periodontal pocket depth of 4 mm to 7 mm. The exclusion criteria were 
as follows: Tobacco users, pregnant and lactating mothers, systemic 
diseases like diabetes mellitus, obesity, osteoporosis, rheumatoid 
arthritis etc. which could affect periodontal treatment outcomes, use 
of immunosuppressive agents and patient who had any antibiotics 
or anti-inflammatory drugs taken within the preceding 3 month and 
periodontal treatment within the past 6 month.

Initially, all participants received basic periodontal treatment 
including scaling and root planning and oral hygiene instructions. 
Baseline measurement of the probing pocket depth, clinical 
attachment loss, gingival index (Loe and Silness in 1963) and Plaque 
index (Silness J. and Loe H 1964) were recorded before SRP. Saliva 
sample, for analyses of IL-1β were taken before SRP. Case group 
received LLLT after SRP. All the treatment were performed by single 
trained clinician.

LASER treatment
Laser therapy was performed after scaling and root planning 

in LLLT group using a 940 nm diode laser (Photon plus; Zolar 
technology co inc., Canada). The laser was fired at the orifice of the 
gingival margin from distance of 1 cm using in a continuous wave 
with 1.5 W for period of 5s to 10s of exposure for anterior teeth and 
premolars and 20s of exposure for posterior teeth. Six sites were fired 
around each tooth. The energy density was 12 J/cm2.

All LASER safety Guidelines and precautions were strictly 
followed.

Patients were recalled at end of 21 days for reassessment of 
periodontal parameters.

Sample collection
Unstimulated whole expectorated saliva was collected from each 

subject. The subjects were made to sit comfortably in a calm and 
isolated room. He/she were asked to rinse the mouth thoroughly 
using distilled water or deionized water to remove any food debris, 
tilt their head forward and then expectorate whole saliva into a 

sterile Eppendorf tube [14]. Collection was done at standard time, 
preferably between 8 am to 11 am and before doing periodontal 
examination. The subjects were preferably in the fasting state or two 
hours after breakfast [15]. Collected samples were placed on an ice 
pack immediately then it was transported to the laboratory and were 
centrifuged at 5000 rpm for 15 min. The supernatant structure was 
kept frozen at <-20°C as aliquots until assayed. Freezing and thawing 
cycles were avoided.

Laboratory analyses
The assay of IL-1β was performed using human (IL-1β) ELISA 

kit (Abbkine ELISA, Elikine Human IL-1β ELISA Kit, Inc. China) 
by quantitative sandwich immunoassay technique. The overall inter 
assay co-efficient of variation has been reported to be <10%.

Statistical analysis
All the collected data were tabulated and entered into MS-Excel. 

The collected data were analyzed using a statistical software package 
for social sciences SPSS, IBM, INDIA 20.0. The Mean values for 
PI, SI, PPD, and CAL were calculated to compare the difference in 
the healing response using the site of the tooth as a unit of analysis. 
Differences between groups and between different time points within 
each group were tested by the Wilcoxon signed-rank test. Statistical 
significance was set at the 95% confidence level for Wilcoxon signed-
rank test and statistical significance was set at p<0.05.

Results
The current study was conducted in 45 patients, case (25) and 

control (20) and no patients were lost during follow up.

Age and gender wise distribution
Table 1 shows that among 20 controls, 13 (65%) patients were 

males and 7 (35%) were females with an average age of 43.5 ± 6.38 
years. Whereas, out of 25 cases, 19 (76%) were males and 6 (24%) 
were females with an average age 47.44 ± 9.68 years. There was no 
significant difference among the groups.

Comparison of Plaque Index (PI) and Gingival Index (GI) 
at baseline and after 21 days in case and control group

In case and control group there was statistically significant 
difference in PI and GI values from the baseline to 21st day (p<0.05). 
Thus, observed reduction in PI and GI significantly more in the case 
group (Table 2).

Comparison of PPD and CAL at baseline and after 21 days 
in case and control group

In case and control group there was statistically significant 
difference in PPD and CAL values from the baseline to 21st day 
(p<0.05). Thus, observed reduction in PPD and CAL significantly 
more in the case group (Table 3).

Comparison of IL-1β (pg/ml) Levels at baseline and after 
21 days in case and control group

In case and control group there was statistically significant 
decline in IL-1β levels from the baseline to 21st day (p<0.05). And this 

Study Group
Gender Age (in years) *

Males (%) Females (%) Mean SD

Control Group (n=20) 13 (65%) 7 (35%) 43.5 6.38

Case Group (n=25) 19 (76%) 6 (24%) 47.44 9.68

Table 1: Age and gender wise distribution.

*Not Significant (p>0.05) in control and case groups
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reduction was significantly higher in the case group (Table 4).

Discussion
Periodontitis is a peripheral chronic inflammatory disease, caused 

by an imbalance between destruction and repair of tooth supporting 
tissues, triggered by periodontal bacteria of the dental plaque [16,17]. 
Periodontal disease has been associated with increased systemic 
inflammatory markers such as cytokines, which play an important 
role in the pathogenesis and progression of the disease, by determining 
the strength, nature and duration of the immune response [18,19]. 
Cytokines in serum, plasma, GCF, and saliva have been identified as 
inflammatory indicators of periodontal disease and can be used as 
biomarkers of chronic periodontitis [20].

The interrelationship between chronic periodontitis and IL-
1b levels in GCF and gingival tissues has been investigated in a 
considerable number of studies [21-26], but only some studies have 
explored IL-1b in saliva [27-31].

Recently, the use of lasers in the medical field is more pronounced. 
Today, low-level lasers are also used in medicine to improve wound 
healing [32]. The dose applied during laser application is one of the 
important treatment parameters to benefit from LLLT. However, a 
precisely determined dose has not been proved for each indication. 
In many literatures it has been reported that bio-stimulation with 
doses between 0.001 and 10 J/cm2 as a therapeutic window [33]. In 
our study we used a Diode laser with a wavelength of 940 nm, output 
power of 1.5 W, and 12 J/cm2 energy density on the first day after the 
SRP.

The outcome of periodontal therapy is conventionally based on an 
assessment of clinical parameters. Laser biostimulation brings about 
a marginal improvement of such clinical parameters. To understand 
the dynamics at the molecular level, IL-1β was estimated along with 
the clinical parameters.

The present investigation aimed at demonstrating the beneficial 
effects of a combined therapy, LLLT plus nonsurgical treatment, 
in the improvement of periodontal indexes and in the reduction 
of salivary inflammatory biomarkers, particularly interleukin 1β in 
generalized stage II grade B periodontitis patients.

The results of our study show that there is a statistically significant 
improvement in clinical parameters after non-surgical periodontal 
treatment in each group. The beneficial effects of scaling and root 
planning combined with personal plaque control in the treatment 
of periodontitis have been well documented [34-36]. These include 
reduction of clinical inflammation, microbial shifts to a less 
pathogenic subgingival flora, reduction of PPD and gain of clinical 
attachment.

In our study, the PI score showed a statistically significant 
reduction from baseline to after 21 days in both groups. Also, the PI 
score was reduced more in case group than control group.  Michelli 
in 2011 [37], performed a study, where PI score demonstrated a 
significant decrease. This result is in accordance with the present study. 
The decrease in PI score was greater on the case group, which agrees 
with the study done by Qadri et al [38]. It is questionable whether this 
is because of a reduction in degree of gingival inflammation or the 
laser irradiation per second. However, our results are contrary to the 

 Control Group Case Group

 PI GI PI GI

 Mean SD Mean SD Mean SD Mean SD

Baseline 1.265 0.517 1.17 0.5 1.504 0.575 1.53 0.539

After 21 days 0.76 0.4297 0.73 0.313 0.94 0.322 0.912 0.293

Difference $ 0.505 0.0877 0.435 0.187 0.564 0.252 0.624 0.245

Wilcoxon W- value 153 136 276 276

p-value <0.0001* <0.0001* <0.0001* <0.0001*

Table 2: Comparison of Plaque index and gingival index at baseline and after 21 days in case and control group with Wilcoxon signed-rank test.

$ Wilcoxon test P<0.05; *Significant when p<0.05; † Unpaired t- test P<0.05

 Control Group Case Group

 PPD CAL PPD CAL

 Mean SD Mean SD Mean SD Mean SD

Baseline 6.18 0.81 3.22 0.26 6.43 0.86 3.12 0.5

After 21 days 5.42 0.78 2.56 0.26 4.17 0.65 2.27 0.34

Difference $ 0.75 0.2 0.66 0.19 2.26 0.54 0.85 0.34

Wilcoxon W- value 36585 496 63190 4656

p-value <0.0001* <0.0001* <0.0001* <0.0001*

Table 3: Comparison of PPD and CAL at baseline and after 21 days in case and control group with Wilcoxon signed-rank test.

$ Wilcoxon test P<0.05; *Significant when p<0.05; † Unpaired t- test P<0.05

Salivary IL-1β Levels
Baseline After 21 days Difference Wilcoxon

W-value p-value
Mean SD Mean SD Mean SD

Control Group (n=20) 0.83 0.32 0.77 0.31 0.06 0.55 36 <0.0001*

Case Group (n=25) 0.91 0.28 0.66 0.43 0.23 0.62 30 <0.0001*

Table 4: Comparison of IL-1β Levels (pg/ml) at baseline and after 21 days in case and control group with Wilcoxon signed-rank test.

P-value for Difference; † Unpaired t-value =3.35, 0.0017*; $ Wilcoxon test P<0.05; *Significant when p<0.05; † Unpaired t- test P <0.05
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study by Lui et al. [39] which showed no significant difference in PI 
scores between test and control.

Our study showed a significant difference in GI scores of case 
and control group at baseline and after 21 days suggesting beneficial 
effects of LLLT on reducing inflammation. Previous studies on the 
adjunct use of LLLT in treating chronic periodontitis are few and 
have discrete results. In accordance with our results, Qadri et al. [38] 
reported statistically significant decrease in GI levels for the LLLT 
group compared with SRP alone.

Similarly, on inter-group comparison, the mean GI difference 
from baseline to 21 days, the case group showed more reduction in GI 
score. This result was accordance with the study done by Kreisler et al. 
[40] where GI scores (p<0.001) decreased from baseline to 3 months 
in LLLT and control groups. This showed that adjunctive use of LLLT 
is beneficial than SRP alone in the reduction of GI and PI scores.

Anti-inflammatory effects and edema reduction can partially be 
explained by improved circulation or stimulation immediately after 
laser therapy. The increase in blood flow caused by low level laser 
application is not the result of a heat effect, but of an increase and 
normalization of homeostasis in tissue metabolism [41-44]. Frenzen 
and Koort et al. [45-47], suggest that that anti-inflammatory effects 
laser treatment increases microcirculation, causing vasoconstriction 
of blood vessels, which directly affects the inflammatory process. It 
has been previously shown that lipopolysaccharides from periodontal 
pathogenic bacteria can penetrate into gingival tissue and stimulate 
production of Prostaglandin PgE2 [48]. Clinical observations 
suggest that low level laser may favorably influence growth factors, 
prostaglandin E2 production, acute phase protein and cellular 
function [49,50].

The comparison of mean PPD in laser and control sites in our 
current study, showed statistically significant difference from baseline 
to 21 days. Case group demonstrated a higher reduction in PPD 
values when compared to the control group. One probable reason 
could be Laser irradiation reduces PGE2 [51] and stimulates cellular 
ATP [42]. Combining laser therapy with conventional procedures 
is in fact achieved a more effective decontamination of the pocket, 
with also a recolonization slower than sites treated only mechanically; 
some authors attribute this phenomenon to clot formation in the 
pocket, that would act as a seal to it.

This result was in accordance with the study done by Kreisler 
et al. [40] where PD decreased from baseline to 3 months in both 
groups. Michelli in 2011 [37] observed a similar change at 6 weeks.

On the comparison of mean PPD in laser and control sites, there 
was statistically significant difference observed from baseline to 1st 
month and 1st month to 3rd month in the study by Sudhakar et al. [52]. 
He also found that irradiation with low-level laser was better than 
SRP alone. Its effect was greatest on the GI and PPD. Our results are 
contrary to the study by Lui et al. [39] which showed no significant 
difference in reduction of PPD after LLLT. The reduction in PPD 
might be attributed to the improved maintenance of oral hygiene. 
This could be possible because of the better comfort and less pain on 
the laser side.

There was a statistically significant decrease in CAL in our current 
study from baseline to 21 days in both the groups. LLLT resulted in a 
statistically significant decrease in CAL levels after 21 days. This result 
was in accordance with the studies done by Michelli in 2011 [37], with 
the difference in CAL being, -1.7 mm for the test and -2.9 mm for the 

control group, six weeks postoperatively (p<0.001). Similar findings 
were reported by Balasubramaniam et al. in 2014 [53], who observed 
the same, with decrease in CAL two months postoperatively. Another 
parallel-designed study by Aykol et al. [54] reported that LLLT results 
in a statistically significant decrease in PPD and CAL levels in the 1st, 
3rd, and 6th months.

In this study, the mean reduction of IL-1β was highly significant 
in case group as compared to control group. There was statistical 
significance from the baseline to 21 days. Our results are in accordance 
with the studies by Lui et al. [39] who showed significant differences 
between the case group and control group.

However, our results are contrary to study by Qadri et al. [38] 
who concluded that a difference between SRP and SRP with laser with 
respect to cytokines IL-1β level showed no significant differences. 
Safavi et al. [55] evaluated the effect of low level He-Ne laser on gene 
expression of Interferon γ (IFN-γ), IL-1β and Growth Factors (PDGF, 
TGF-β, bFGF) to provide an overview of the effect of low level He-
Ne laser on their interactive role in the inflammation process. The 
findings suggest that low-level He-Ne laser irradiation decreases the 
amount of inflammation and accelerates the wound healing process 
by changing the expression of genes responsible for the production of 
inflammatory cytokines.

Within its limits, the results of the present study demonstrate that 
the adjunct use of LLLT promotes clinical parameters. In 
addition, LLLT has the ability to promote IL-1β levels modulation. 
With respect to clinical outcomes, the present study demonstrated 
improvements in terms of PI, GI, PPD and CAL in patients treated 
with the LLLT + SRP compared to patients treated with SRP alone. 
The IL-1β levels are decreased more in case group than control group, 
suggesting LLLT might have an advantage in controlling periodontal 
inflammation during early healing period.

Limitations of the present study include small sample size, lack of 
established protocol of adjunctive LLLT with SRP. Long-term studies 
with more sample size and longer follow-up are required to determine 
the efficacy of LLLT in the treatment of chronic periodontitis and its 
effect on inflammatory cytokines.

Conclusion
The LLLT group showed more reduction in all parameters than 

the control group. The results showed that the patient with additional 
laser therapy showed greater reduction in IL-1β levels than the SRP 
alone.

Acknowledgment
We would like to acknowledge to the Department of Biochemistry, 

Microbiology and Genetics, KIMS DU, Karad.

References
1. Page RC, Offenbacher S, Schroeder HE, Seymour GJ, Kornman KS. 

Advances in the pathogenesis of periodontitis: Summary of developments, 
clinical implications and future directions. Periodontol 2000. 
1997;14:216-48.

2. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal 
therapy. I. Moderately advanced periodontitis. J Clin Periodontol. 
1981;8:57-72.

3. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal 
therapy. II. Severely advanced periodontitis. J Clin Periodontol 1984;11:63-
76.

https://pubmed.ncbi.nlm.nih.gov/9567973/
https://pubmed.ncbi.nlm.nih.gov/9567973/
https://pubmed.ncbi.nlm.nih.gov/9567973/
https://pubmed.ncbi.nlm.nih.gov/9567973/
https://pubmed.ncbi.nlm.nih.gov/6972954/
https://pubmed.ncbi.nlm.nih.gov/6972954/
https://pubmed.ncbi.nlm.nih.gov/6972954/
https://pubmed.ncbi.nlm.nih.gov/6363463/
https://pubmed.ncbi.nlm.nih.gov/6363463/
https://pubmed.ncbi.nlm.nih.gov/6363463/


Riya K, et al., Journal of Dentistry and Oral Biology

Remedy Publications LLC. 2023 | Volume 8 | Issue 2 | Article 12135

4. Eberhard J, Grote K, Luchtefeld M, Heuer W, Schuett H, Divchev D, et al. 
Experimental gingivitis induces systemic inflammatory markers in young 
healthy individuals: A single-subject interventional study. PLoS One. 
2013;8:e55265.

5. Moutsopoulos NM, Madianos PN. Low-grade inflammation in chronic 
infectious diseases: Paradigm of periodontal infections. Ann NY Acad Sci. 
2006;1088:251-64.

6. Seinost G, Wimmer G, Skerget M, Thaller E, Brodmann M, Gasser R, et al. 
Periodontal treatment improves endothelial dysfunction in patients with 
severe periodontitis. Am Heart J. 2005;149:1050-54.

7. Tonetti MS, D'Aiuto F, Nibali L, Donald A, Storry C, Parkar M, et al. 
Treatment of periodontitis and endothelial function. N Engl J Med. 
2007;356:911-20.

8. Grover HS, Kapoor S, Singh A. Effect of topical simvastatin (1.2 mg) on 
gingival crevicular fluid interleukin-6, interleukin-8 and interleukin-10 
levels in chronic periodontitis- A clinic biochemical study. J Oral Biol 
Craniofac Res. 2016;6:85-92.

9. Kurşunlu SF, Özturk VO, Han B, Atmaca H, Emingil G. Gingival crevicular 
fluid interleukin-36β (-1F8), interleukin-36γ (-1F9) and interleukin-33 
(-1F11) levels in different periodontal disease. Arch Oral Biol. 2015;60:77-
83.

10. Deshpande N, Deshpande A. Immunoregulation in periodontal disease. 
Indian J Dent. 2013;4:35-7.

11. Van der Weijden GA, Timmerman MF. A systematic review on the 
clinical efficacy of subgingival debridement in the treatment of chronic 
periodontitis. J Clin Periodontol. 2002;29(Suppl 3):55-71; discussion 90-
91.

12. Schwarz F, Aoki A, Becker J, Sculean A. Laser application in non-
surgical periodontal therapy: A systematic review. J Clin Periodontol. 
2008;35(Suppl. 8):29-44.

13. Karlsson MR, Lo¨fgren CID, Jansson HM. The effect of laser therapy as 
an adjunct to non-surgical periodontal treatment in subjects with chronic 
periodontitis: A systematic review. J Periodontol 2008;79:2021-8.

14. Yamuna Priya K, Muthu Prathibha K. Methods of collection of saliva - A 
review. Int J Oral Health Dent. 2017;3(3):149-53.

15. FenolI-Palomares C, Munoz-Montagud JV, Sanchiz V, Herreros B, 
Hernández V, Minguez M, et al. Unstimulated salivary flow rate, pH 
and buffer capacity of saliva in healthy volunteers. Rev Esp Enferm Dig. 
2004;96(11):773-83.

16. Bastos JV, Queiroz-Junior CM, Caliari MV, Francischi JN, Pacheco CM. 
Peripheral kappa opioid receptors activation reduces alveolar bone loss in 
rats by modulating interleuki-6 and -10. Arch Oral Biol. 2011;56:540-48.

17. Grover HS, Kapoor S, Singh A. Effect of topical simvastatin (1.2 mg) on 
gingival crevicular fluid interleukin-6, interleukin-8 and interleukin-10 
levels in chronic periodontitis- A clinicobiochemical study. J Oral Biol 
Craniofac Res. 2016;6:85-92.

18. Loos BG. Systemic markers of inflammation in periodontitis. J Periodontol. 
2005;76:2106-15.

19. Marques CP, Victor EC, Franco MM, Fernandes JM, Maor Y, Andrade 
MS, et al. Salivary levels of inflammatory cytokines and their association 
to peridontal disease in systemic lupus erythematosus patients. A case-
control study. Cytokine. 2016;85:165-70.

20. Lin PH, Yeh SK, Hoang WC, Chen HY, Chen CH, Sheu JR, et al. Research 
performance of biomarkers from biofluids in periodontal disease 
publications. J Dent Sci. 2015;10:61-7.

21. Stashenko P, Jandinski JJ, Fujiyoshi P, Rynar J, Socransky SS. Tissue 
levels of bone resorptive cytokines in periodontal disease. J Periodontol. 
1991;62:504-9.

22. Honig J, Rordorf-Adam C, Siegmund C, Wiedemann W, Erard F. 

Increased interleukin-1 beta (IL-1b concentration in gingival tissue from 
periodontitis patients and healthy control subjects. J Periodontal Res. 
1989;24:362-7.

23. Wilton JM, Bampton JL, Griffiths GS, Curtis MA, Life JS, Johnson NW, 
et al. Interleukin1 beta (IL-1 beta) levels in gingival crevicular fluid 
from adults with previous evidence of destructive periodontitis. A cross 
sectional study. J Clin Periodontol. 1992;19:53-7.

24. Rawlinson A, Dalati MH, Rahman S, Walsh TF, Fairclough AL. 
Interleukin-1 and IL-1 receptor antagonist in gingival crevicular fluid. J 
Clin Periodontol. 2000;27:738-43.

25. Faizuddin M, Bharathi SH, Rohini NV. Estimation of interleukin-1b levels 
in the gingival crevicular fluid in health and in inflammatory periodontal 
disease. J Periodontal Res. 2003;38:111-4.

26. Kaufman E, Lamster IB. Analysis of saliva for periodontal diagnosis - a 
review. J Clin Periodontol. 2000;27:453-65.

27. Miller CS, King CP Jr., Langub MC, Kryscio RJ, Thomas MV. Salivary 
biomarkers of existing periodontal disease: A cross-sectional study. J Am 
Dent Assoc. 2006;137:322-9.

28. Scannapieco FA, Ng P, Hovey K, Hausmann E, Hutson A, Wactawski-
Wende J. Salivary biomarkers associated with alveolar bone loss. Ann N Y 
Acad Sci. 2007;1098:496-7.

29. Gursoy UK, Kononen E, Uitto VJ, Pussinen PJ, Hyvärinen K, Suominen-
Taipale L, et al. Salivary interleukin-1beta concentration and the presence 
of multiple pathogens in periodontitis. J Clin Periodontol. 2009;36:922-7.

30. Teles RP, Likhari V, Socransky SS, Haffajee AD. Salivary cytokine levels 
in subjects with chronic periodontitis and in periodontally healthy 
individuals: A cross-sectional study. J Periodontal Res. 2009;44:411-7.

31. Tobon-Arroyave SI, Jaramillo-Gonzalez PE, IsazaGuzman DM. 
Correlation between salivary IL-1b levels and periodontal clinical status. 
Arch Oral Biol. 2008;53:346-52.

32. Posten W, Wrone DA, Dover JS, Arndt KA, Silapunt S, Alam M. Low-level 
laser therapy for wound healing: Mechanism and efficacy. Dermatol Surg. 
2005;31:334-40.

33. Tuner J, Hode L. Some basic laser physics. In: The Laser Therapy 
Handbook. Gra ¨ngesberg, Sweden: Prima Books. 2007:317-38.

34. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal 
therapy. II. Severely advanced periodontitis. J Clin Periodontol 1984;11:63-
76.

35. Badersten A, Niveus R, Egelberg J. 4-year observations of basic periodontal 
therapy. J Clin Periodontol. 1987;14:438-44.

36. Hughes TP, Caffesse RG. Gingival changes following scaling, root planning 
and oral hygiene. A biometric evaluation. J Periodontol. 1978;49:245-52.

37. Micheli GD, Andrade AK, Alves VT, Seto M, Pannuti CM, Cai S. Efficacy 
of high intensity diode laser as an adjunct to non-surgical periodontal 
treatment: A randomized controlled trial. Lasers Med Sci. 2011;26:43-8.

38. Qadri T, Miranda L, Tuner J, Gustafsson A. The short-term effects 
of low-level lasers as adjunct therapy in the treatment of periodontal 
inflammation. J Clin Periodontol. 2005;32:714-9.

39. Lui J, Corbet EF, Jin L. Combined photodynamic and low-level laser 
therapies as an adjunct to nonsurgical treatment of chronic periodontitis. J 
Periodont Res. 2011;46:89-96.

40. Kreisler M, Al Haj H, d’Hoedt B. Clinical efficacy of semiconductor laser 
application as an adjunct to conventional scaling and root planning. Lasers 
Surg Med. 2005;37:350-55.

41. Schindl A, Schindl M, Schon H, Knober R, Havalec L, Schindl L. Low 
intensity laser irradiation improves skin circulation in patients with 
diabetic microangiopathy. Diabetes Care. 1999;21:580-84.

42. Gerschman JA, Ruben J, Gebart-Eaglemont J. Low level laser therapy for 

https://pubmed.ncbi.nlm.nih.gov/23408963/
https://pubmed.ncbi.nlm.nih.gov/23408963/
https://pubmed.ncbi.nlm.nih.gov/23408963/
https://pubmed.ncbi.nlm.nih.gov/23408963/
https://pubmed.ncbi.nlm.nih.gov/17192571/
https://pubmed.ncbi.nlm.nih.gov/17192571/
https://pubmed.ncbi.nlm.nih.gov/17192571/
https://pubmed.ncbi.nlm.nih.gov/15976787/
https://pubmed.ncbi.nlm.nih.gov/15976787/
https://pubmed.ncbi.nlm.nih.gov/15976787/
https://pubmed.ncbi.nlm.nih.gov/17329698/
https://pubmed.ncbi.nlm.nih.gov/17329698/
https://pubmed.ncbi.nlm.nih.gov/17329698/
https://pubmed.ncbi.nlm.nih.gov/27195204/
https://pubmed.ncbi.nlm.nih.gov/27195204/
https://pubmed.ncbi.nlm.nih.gov/27195204/
https://pubmed.ncbi.nlm.nih.gov/27195204/
https://pubmed.ncbi.nlm.nih.gov/25247780/
https://pubmed.ncbi.nlm.nih.gov/25247780/
https://pubmed.ncbi.nlm.nih.gov/25247780/
https://pubmed.ncbi.nlm.nih.gov/25247780/
https://www.sciencedirect.com/science/article/abs/pii/S0975962X12001372
https://www.sciencedirect.com/science/article/abs/pii/S0975962X12001372
https://pubmed.ncbi.nlm.nih.gov/12787207/
https://pubmed.ncbi.nlm.nih.gov/12787207/
https://pubmed.ncbi.nlm.nih.gov/12787207/
https://pubmed.ncbi.nlm.nih.gov/12787207/
https://pubmed.ncbi.nlm.nih.gov/18724840/
https://pubmed.ncbi.nlm.nih.gov/18724840/
https://pubmed.ncbi.nlm.nih.gov/18724840/
https://pubmed.ncbi.nlm.nih.gov/18980508/
https://pubmed.ncbi.nlm.nih.gov/18980508/
https://pubmed.ncbi.nlm.nih.gov/18980508/
https://oaji.net/articles/2017/1994-1508144687.pdf
https://oaji.net/articles/2017/1994-1508144687.pdf
https://pubmed.ncbi.nlm.nih.gov/15584851/
https://pubmed.ncbi.nlm.nih.gov/15584851/
https://pubmed.ncbi.nlm.nih.gov/15584851/
https://pubmed.ncbi.nlm.nih.gov/15584851/
https://pubmed.ncbi.nlm.nih.gov/21146808/
https://pubmed.ncbi.nlm.nih.gov/21146808/
https://pubmed.ncbi.nlm.nih.gov/21146808/
https://pubmed.ncbi.nlm.nih.gov/16277583/
https://pubmed.ncbi.nlm.nih.gov/16277583/
https://pubmed.ncbi.nlm.nih.gov/27371775/
https://pubmed.ncbi.nlm.nih.gov/27371775/
https://pubmed.ncbi.nlm.nih.gov/27371775/
https://pubmed.ncbi.nlm.nih.gov/27371775/
https://www.sciencedirect.com/science/article/pii/S1991790213001347
https://www.sciencedirect.com/science/article/pii/S1991790213001347
https://www.sciencedirect.com/science/article/pii/S1991790213001347
https://pubmed.ncbi.nlm.nih.gov/1920018/
https://pubmed.ncbi.nlm.nih.gov/1920018/
https://pubmed.ncbi.nlm.nih.gov/1920018/
https://pubmed.ncbi.nlm.nih.gov/2531790/
https://pubmed.ncbi.nlm.nih.gov/2531790/
https://pubmed.ncbi.nlm.nih.gov/2531790/
https://pubmed.ncbi.nlm.nih.gov/2531790/
https://pubmed.ncbi.nlm.nih.gov/1732310/
https://pubmed.ncbi.nlm.nih.gov/1732310/
https://pubmed.ncbi.nlm.nih.gov/1732310/
https://pubmed.ncbi.nlm.nih.gov/1732310/
https://pubmed.ncbi.nlm.nih.gov/11034120/
https://pubmed.ncbi.nlm.nih.gov/11034120/
https://pubmed.ncbi.nlm.nih.gov/11034120/
https://pubmed.ncbi.nlm.nih.gov/12608903/
https://pubmed.ncbi.nlm.nih.gov/12608903/
https://pubmed.ncbi.nlm.nih.gov/12608903/
https://pubmed.ncbi.nlm.nih.gov/10914885/
https://pubmed.ncbi.nlm.nih.gov/10914885/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2254505/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2254505/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2254505/
https://pubmed.ncbi.nlm.nih.gov/19799718/
https://pubmed.ncbi.nlm.nih.gov/19799718/
https://pubmed.ncbi.nlm.nih.gov/19799718/
https://pubmed.ncbi.nlm.nih.gov/19210336/
https://pubmed.ncbi.nlm.nih.gov/19210336/
https://pubmed.ncbi.nlm.nih.gov/19210336/
https://pubmed.ncbi.nlm.nih.gov/18155182/
https://pubmed.ncbi.nlm.nih.gov/18155182/
https://pubmed.ncbi.nlm.nih.gov/18155182/
https://pubmed.ncbi.nlm.nih.gov/15841638/
https://pubmed.ncbi.nlm.nih.gov/15841638/
https://pubmed.ncbi.nlm.nih.gov/15841638/
https://pubmed.ncbi.nlm.nih.gov/3477572/
https://pubmed.ncbi.nlm.nih.gov/3477572/
https://pubmed.ncbi.nlm.nih.gov/355618/
https://pubmed.ncbi.nlm.nih.gov/355618/
https://pubmed.ncbi.nlm.nih.gov/20131073/
https://pubmed.ncbi.nlm.nih.gov/20131073/
https://pubmed.ncbi.nlm.nih.gov/20131073/
https://pubmed.ncbi.nlm.nih.gov/15966876/
https://pubmed.ncbi.nlm.nih.gov/15966876/
https://pubmed.ncbi.nlm.nih.gov/15966876/
https://pubmed.ncbi.nlm.nih.gov/20860592/
https://pubmed.ncbi.nlm.nih.gov/20860592/
https://pubmed.ncbi.nlm.nih.gov/20860592/
https://pubmed.ncbi.nlm.nih.gov/16365890/
https://pubmed.ncbi.nlm.nih.gov/16365890/
https://pubmed.ncbi.nlm.nih.gov/16365890/
https://pubmed.ncbi.nlm.nih.gov/9571346/
https://pubmed.ncbi.nlm.nih.gov/9571346/
https://pubmed.ncbi.nlm.nih.gov/9571346/
https://pubmed.ncbi.nlm.nih.gov/7832682/


Riya K, et al., Journal of Dentistry and Oral Biology

Remedy Publications LLC. 2023 | Volume 8 | Issue 2 | Article 12136

dentinal tooth hypersensitivity. Australian Dent J. 1994;39:353-6.

43. Schaffer N, Bonel H, Sroka R. Effect of 780 nm diode laser irradiation 
on blood microcirculation preliminary findings on time dependent. T1-
weighed contrast enhanced magnetic resonance imaging. J Photochem 
Photobiol B. 2000;54:55-60.

44. Inone K, Nishioka J, Hukuda S. Altered lymphocyte proliferation by low 
dosage laser irradiation. Clin Exp Reumatol. 1989;7:521-3.

45. Frenzen MH, Koort J. Lasers in dentistry new possibilities with advancing 
laser technology. Int Dent J. 1990;40:323-32.

46. Gold S, Vilardi MA. Pulsed laser beam effect on gingiva. J Clin Periodontol. 
1994;21:391-6.

47. Qadri T, Bohdanecka P, Tuner J, Miranda L, Altamash M, Gustafsson 
A. The importance of coherence length in laser phototherapy of gingival 
inflammation-a pilot study. Lasers Med Sci. 2007;22:245-51.

48. Lewis GP. The role of prostaglandins in inflammation. Wienna (Austria): 
Han Hiber. 1976;213-21.

49. Hsin SJ, Nee LC, Chia LJ, Jui WC, Gwo SC. Low energy, helium-neon 
laser irradiation stimulate interleukin-1a and interleukin-8 release from 
cultural human keratinocytes. J Invest Dermatol. 1996;107:593-6.

50. Conlan MJ, Rapley JW, Cobb CM. Biostimulation of wound healing by 
low energy laser irradiation. A review. J Clin Periodontol. 1996;23:492-6.

51. Sakurai Y, Yamaguchi M, Abiko Y. Inhibitory effect of low-level 
laser irradiation on LPS-stimulated prostaglandin E2 production 
and cyclooxygenase-2 in human gingival fibroblasts. Eur J Oral Sci. 
2000;108:29-34.

52. Karu TI. Molecular mechanism of the therapeutic effect of low-intensity 
laser radiation. Laser Life Sci 1988;2:53-74.

53. Sudhakar U, Satyanarayana, Thilagar S, Suresh S. Clinical efficacy of 
low-level laser therapy as an adjunct to nonsurgical treatment of chronic 
periodontitis. J Dent Lasers. 2015;9(1):31-7.

54. Balasubramaniam AS, Thomas LJ, Ramakrishnanan T, Ambalavanan N. 
Short-term effects of nonsurgical periodontal treatment with and without 
use of diode laser (980 nm) on serum levels of reactive oxygen metabolites 
and clinical periodontal parameters in patients with chronic periodontitis: 
A randomized controlled trial. Quintessence Int. 2014;45:193-201.

55. Aykol G, Baser U, Maden I, Kazak Z, Onan U, Tanrikulu- Kucuk S, et 
al. The effect of low-level laser therapy as an adjunct to non-surgical 
periodontal treatment. J Periodontol. 2011;82:481-8.

https://pubmed.ncbi.nlm.nih.gov/7832682/
https://pubmed.ncbi.nlm.nih.gov/10739143/
https://pubmed.ncbi.nlm.nih.gov/10739143/
https://pubmed.ncbi.nlm.nih.gov/10739143/
https://pubmed.ncbi.nlm.nih.gov/10739143/
https://pubmed.ncbi.nlm.nih.gov/2591126/
https://pubmed.ncbi.nlm.nih.gov/2591126/
https://pubmed.ncbi.nlm.nih.gov/2276829/
https://pubmed.ncbi.nlm.nih.gov/2276829/
https://pubmed.ncbi.nlm.nih.gov/8089240/
https://pubmed.ncbi.nlm.nih.gov/8089240/
https://pubmed.ncbi.nlm.nih.gov/17334677/
https://pubmed.ncbi.nlm.nih.gov/17334677/
https://pubmed.ncbi.nlm.nih.gov/17334677/
https://pubmed.ncbi.nlm.nih.gov/8823366/
https://pubmed.ncbi.nlm.nih.gov/8823366/
https://pubmed.ncbi.nlm.nih.gov/8823366/
https://pubmed.ncbi.nlm.nih.gov/8783057/
https://pubmed.ncbi.nlm.nih.gov/8783057/
https://pubmed.ncbi.nlm.nih.gov/10706474/
https://pubmed.ncbi.nlm.nih.gov/10706474/
https://pubmed.ncbi.nlm.nih.gov/10706474/
https://pubmed.ncbi.nlm.nih.gov/10706474/
https://institutobeatrizyamada.com.br/wp/wp-content/uploads/artigos-iby/Molecular-Mechanism-of-the-Therapeutic-Effect-of-Low-Intensity-Laser-Radiation.pdf
https://institutobeatrizyamada.com.br/wp/wp-content/uploads/artigos-iby/Molecular-Mechanism-of-the-Therapeutic-Effect-of-Low-Intensity-Laser-Radiation.pdf
https://www.jdentlasers.org/article.asp?issn=2321-1385;year=2015;volume=9;issue=1;spage=31;epage=37;aulast=Sudhakar
https://www.jdentlasers.org/article.asp?issn=2321-1385;year=2015;volume=9;issue=1;spage=31;epage=37;aulast=Sudhakar
https://www.jdentlasers.org/article.asp?issn=2321-1385;year=2015;volume=9;issue=1;spage=31;epage=37;aulast=Sudhakar
https://pubmed.ncbi.nlm.nih.gov/24570986/
https://pubmed.ncbi.nlm.nih.gov/24570986/
https://pubmed.ncbi.nlm.nih.gov/24570986/
https://pubmed.ncbi.nlm.nih.gov/24570986/
https://pubmed.ncbi.nlm.nih.gov/24570986/
https://pubmed.ncbi.nlm.nih.gov/20932157/
https://pubmed.ncbi.nlm.nih.gov/20932157/
https://pubmed.ncbi.nlm.nih.gov/20932157/

	Title
	Abstract
	Introduction
	Participants and study design
	LASER treatment
	Sample collection
	Laboratory analyses
	Statistical analysis

	Results
	Age and gender wise distribution
	Comparison of Plaque Index (PI) and Gingival Index (GI) at baseline and after 21 days in case and co
	Comparison of PPD and CAL at baseline and after 21 days in case and control group

	Discussion
	Conclusion
	Acknowledgment
	References
	Table 1
	Table 2
	Table 3
	Table 4

