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Abstract 

Background: Periodontitis and diabetes exhibits a two-

way relationship. Patients with diabetes have an 

increased prevalence and severity of periodontal disease. 

Il-6, a multifactorial cytokine is associated with 

pathogenesis of diabetes as well as play a very important 

role in inflammation and bone resorption associated with 

periodontitis. Curcumin is a herbal agent with multitude 

of uses and its anti-inflammatory property enhances the 

periodontal therapy.  The present study is designed to 

estimate the efficacy of 2 %curcumin as an adjunct to 

scaling and root planning in periodontitis patients with 

diabetes by assessing the clinical parameters, saliva IL-6 

levels and HbA1c levels. 

Method: A clinical study was conducted in 40 

periodontitis patients with diabetes (HbA1c < 9%) in the 

age group of 30-60 years. They were classified into two 

groups. Group 1: scaling and root planning and Group 2: 

Scaling and root planning with 2 % curcumin gel 

application on same day, 10th day and at end of three 

months. Clinical parameters (GI, PI, CAL and PPD), 

saliva IL-6 levels and HbA1c levels were estimated in 

both the groups at baseline and at end of three months. 

In group 2 clinical parameters were recorded on 10th day 

and at end of one month. 

Results: Present study revealed that 2 % curcumin as an 

adjunct to scaling and root planning enhanced clinical 

parameters and improved HbA1c levels. IL-6 analysis 

revealed no statistically significant changes from 

baseline to end of 3 months in both the groups. The intra 

group assessment in group 2(SRP + curcumin) showed 

that, clinical parameters assessment was better at end of 

10th day and end of 1 month.  

Conclusion: Present study suggests that 2% Curcumin 

can be used as an adjunct to SRP among periodontitis 

patients with diabetes because of its anti-inflammatory 

property and saliva IL-6 can be used as a non-invasive 

tool for diagnosis of periodontitis and pre diabetes.  
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Keywords:  Chronic Periodontitis, Type II Diabetes, IL- 

6, 2 % curcumin gel, HbA1c  

Introduction  

Periodontitis is a chronic inflammatory disease 

characterized by inflamed gingiva, bleeding on probing, 

increased probing pocket depth, clinical attachment loss, 

pus discharge, and resorption of alveolar bone. It is 

multifactorial in origin and is being affected by bacterial 

environmental, behavioural as well as systemic factors.1 

One of the most common primary etiologic reasons for 

periodontal disease is the pathogenic bacteria in the 

subgingival region.2 Diabetes mellitus is a metabolic 

disorder characterized by hyperglycaemia due to 

defective secretion or activity of insulin3 and is 

considered as a risk factor for periodontitis.4   IL -6 is a 

multifactorial cytokine produced by a variety of cells 

and  is secreted by macrophages in response to 

inflammation and is involved in recruitment and 

apoptosis of leukocyte and T-cell activation. IL-6 and its 

soluble receptor induce bone resorption, either by 

increasing the receptor activator of nuclear factor κ 

ligand (RANKL) or by directly inducing the formation 

of osteoclast recruitment and apoptosis of leukocyte and 

T-cell activation. Elevated levels of salivary IL-6 at the 

periodontally infected sites from diabetic patients prove 

the systemic influence of diabetes on periodontium.5 

Thus, by evaluating the salivary IL-6 level, the risk and 

severity of periodontitis in type 2 diabetic patients can 

be predicted. In the future, the salivary IL-6 levels can 

be used as an important biomarker for the diagnosis, 

prognosis, and to predict the treatment outcomes of 

periodontitis. 

Conventional periodontal therapy aims at improving 

overall gingival health and prevent the progression of 

attachment loss. But at times in certain regions their still 

persists   gingival inflammation and further loss of 

attachment in spite of adequate supportive therapy. 

Scaling and root planning along with local drug delivery 

reduces microbes and also improves the periodontal 

clinical parameters. Hence, administration of systemic or 

2local drug delivery enhances the periodontal treatment 

due to its site-specific nature.  

Herbal drugs have long era of use and good patient 

tolerance as well as better public acceptance. Curcumin 

has been used extensively in ancient ayurvedic medicine 

since ages, as it is non-toxic and has a variety of 

therapeutic properties including anti-oxidant, analgesic, 

anti-inflammatory, anti-septic activity, and anti-

carcinogenic activity.6 Curcumin plays a very important 

role in the management of periodontal disease. One 

added advantage of curcumin is that it helps in 

decreasing the antibiotic resistance, by suppression of 

NF-κβ activation.7HbA1c is related to the mean blood 

glucose concentration over the past 1–3 months, and it is 

considered to be a standardized measurement used to 

estimate the effect of diabetes treatment. Studies have 

proved that periodontal treatment leads to reduction of 

HbA1c in diabetic patients with periodontitis with 

improvements in periodontal clinical parameters.17  

In periodontitis patients, the production of 

proinflammatory cytokines such as IL -6 increases and 

these cytokines can influence the progression of 

periodontitis.2   Interleukin 6 (IL-6) is critical parameter 

in periodontal research because of its effect in 

inflammation and  has been related to the severity of 

periodontal disease and age.8Using saliva as a liquid 

media for evaluation has its unique advantages, 

including ease of handling and performing, compliance 

of patients and, in short, being a cost-effective tool for 

diagnosing.9 Salivary IL-6 has been positively correlated 

with HbA1c in Type 2 Diabetes Mellitus. 
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The aim of the study was to compare the difference 

between two treatment modalities, with and without 

curcumin gel application as an adjunct to scaling and 

root planing among the diabetic population, by 

comparing their salivary IL -6 count & HbA1c levels. 

Materials and method  

A total number of 40 subjects aged 30-60 years, 

visiting the outpatient Department of Periodontology, 

A.J. Institute of Dental Sciences, Mangalore with 

diabetes and chronic localized periodontitis, were 

enrolled for this clinical study based on the inclusion 

and exclusion criteria as listed below. Single blinded 

trial was conducted to reduce bias.  

Single blinded trial was conducted to reduce bias. 

Inclusion criteria: 

• Patients who were willing to participate in the study  

• Subjects with Age group of 30 to 60years.  

• Patients with chronic localized periodontitis.  

• Patients with pockets measuring less than 5mm (4-

5mm)  

• Patients with type 2 diabetic mellitus  

• Patients who were able to follow verbal or written 

instructions. 

• Exclusion criteria  

1. Patients with systemic disorders (Myocardial 

infarction, musculoskeletal diseases and trauma)   

2. Patients with HbA1c levels > 9%  

3.  Patients under antibiotics, anticoagulants, 

steroids, hormonal therapy   and also patients 

who underwent periodontal treatment in the 

past 6 months  

4.  Pregnant patients and lactating mothers.  

5.  Patients with habit of tobacco chewing, smoking, 

alcohol consumption  

6. Patients with severe chronic periodontitis and 

Aggressive periodontitis   

7. Patients with acute intraoral lesions assessment of 

Clinical Parameters:  

• Plaque Index (Silness&Loe ,1964)  

• Gingival Index (Loe&Silness, 1963)  

• Clinical attachment loss  

• Probing pocket depth by Williams graduated 

periodontal probe  

Forty subjects satisfying the inclusion criteria were 

assigned into two groups based on lottery method.  

Group I (n=20, control group): Scaling and Root 

Planning alone.  

Group II (n=20, test group):  Scaling and Root Planing + 

2% curcumin 

subgingival Gel application  

Patients in both groups were first monitored for their 

HbA1c levels. In both the groups, at baseline the clinical 

parameters were recorded. After taking saliva sample, 

thorough Scaling and Root Planning were performed 

using ultrasonic scalers in both the groups.  Following 

Patients of both groups were, put on meticulous oral 

hygiene regimen, and the oral hygiene maintenance were 

monitored throughout the study period. 

Following Scaling and Root Planning, Group II will 

undergo 2% curcumin gel application on the same day 

followed by on the 10th day, end of first month.  0.5 -

1ml of 2 % curcumin gel which were deposited into the 

sulcus with the help of a 2ml blunt syringe. Standardized 

oral hygiene instructions were given, modified bass 

method of brushing demonstrated. The assessment of 

clinical parameters and the biochemical analysis were 

carried out before and after the treatment at baseline and 

at end of 3rd month. 

Storage 

The saliva samples were centrifuged at 3000rpm for 

15minutes. The supernatants were taken for the 

biochemical analysis and was stored at -80◦c until use.   
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Salivary interleukin-6 analysis 

Salivary concentration of IL-6 was determined by using 

Human ELISA kit  

Glycosylated haemoglobin A measurement 

HbA1c levels were analysed for the metabolic 

assessment in patients with diabetes and periodontitis. 

HbA1c was measured and expressed as percentages.  

Normal range of HbA1c test was <6%. Patients with 

HbA1c levels less than 9% were taken for the study. 

Results 

Statistical analysis of the data was performed using 

SPSS 20.0. The continuous variables were presented as 

mean±SD. Pre post comparison of the outcome measures 

were done using paired t test. Comparison between the 

groups were performed using unpaired t test. A p 

value<0.05 was considered statistically significant. 

Table 1: Showing pre post (3 months) comparison of 

Plaque Index in group 1(SRP) and Group 2(SRP+ 2 % 

Curcumin) 

 

The table shows, In Group 1, pre plaque index score was 

1.8±0.448 after 3 months it reduced to 1.775±0.424. The 

analysis showed an average difference of 0.025 which 

was not statistically significant with p>0.05. 

Table 2: Showing pre post comparison of gingival index 

in Group 1 and Group 2 

 

The table shows, In Group 2, pre gingival index score 

was 2.095±0.4199 after 3 months it reduced to 1.735±0. 

329.The analysis showed an average difference of 0.36 

which was statistically significant with p<0.001. 

Table 3: Showing pre post comparison of Clinical 

attachment level in Group 1 and Group 2 

 

In Group 1, pre-Clinical attachment level score was 

4.05±0.759 after 3 months it reduced to 3.5±0.827 with 

an average difference of 0.55 which was statistically 

significant with p<0.05. 

In Group 2, pre-Clinical attachment level was 4.0±0.561 

after 3 months it reduced to 2.85±0.670 with an average 

difference of 1,15 which was statistically significant 

with p<0.001. 

Table 4: Showing pre post periodontal pocket depth 

comparison of in Group 1 and Group 2 

 

In Group 1 pre periodontal pocket depth was 4.85±0.745 

after 3 months it reduced to 4.4±0.680 with an average 

difference of 0.45 which was statistically significant 

with p<0.05. 

In Group 2, pre periodontal pocket depth was 

4.85±0.670 after 3 months it reduced to 3.75±0.638 with 

an average difference of 1.1 which was statistically 

significant with p<0.001. 

Table 5: Showing pre post comparison of IL -6 scorein 

Group 1 and Group 2 

 

The table shows, In Group 1, pre-IL -6 score was 

18.63±11.79 after 3 months it reduced to 18.53±12.90. 
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The analysis showed an average difference of 0.99 

which was not statistically significant with p>0.05 

The table shows, In Group 2, pre-IL -6 score was 

18.249±10.85 after 3 months it reduced to 15.73±9. 

711.The analysis showed an average difference of 2.516 

which was not statistically significant with p>0.05. 

Table 6: Showing pre post comparison of glycosylated 

haemoglobin in Group 1 and Group 2 

 

The table shows, In Group 1, pre glycosylated 

haemoglobin was 7.6±0.836 after 3 months it reduced to 

7.49±0.936. The analysis showed an average difference 

of 0.11 which was not statistically significant with 

p>0.05. 

The table shows, In Group 2, pre glycosylated 

haemoglobin was 7.63±0.715 after 3 months it reduced 

to 7.4±0.687.The analysis showed an average difference 

of 0.23 which was   statistically significant with p<0.05. 

Table 7 : Showing pre post comparison of PI in Group 2 

 

The table shows, In Group 2, pre plaque index score was 

1.905±0.451 after 10 days it reduced to 1.32±0.35, 

increased to 1.445±0.374 on first month and 

1.495±0.417 on third month. The average improvements 

from pre to10 days was 0.585,10 days to 1 month was 

0.125 were statistically significant with p<0. 001.The 

comparison between 1month to 3 months was not 

statistically significant with p>0.05. 

 

Table 8: Showing pre post comparison of gingival index 

in Group 2 

 

The table shows, In Group 2, pre gingival index score 

was 2.095±0.419 after 10 days it reduced to 1.57±0.362, 

increased to 1.660±0.381 on first month and 

1.735±0.329 on third month. The average improvements 

from pre to10 days was 0.525,10 days to 1 month was 

0.435 and day10 to 1 month was 0.090 were statistically 

significant with p<0. 001.The comparison between 

1month to 3 months was not statistically significant with 

p>0.05. 

Table 9: Showing pre post comparison of periodontal 

pocket depth and CAL in Group 2 

 

CAL remained same in pre and after 1 month whereas 

PPD significantly changed between pre and post 1 

month with a average difference of 0.2 and p<0.05. 

Table 10: Showing co parison between the groups  

 

The above table depicts the comparison of mean 

difference between pre to 3 months in Group 1 and 
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Group 2. Plaque index, Gingival index, CAL and 

periodontal pocket depth 

Mean difference from pre to 3 months were significantly 

high in Group 2 as compared to Group 1. Interleukin6 

and Glycosylated haemoglobin did not differ 

significantly between Group 1 and 2. 

Discussion  

Diabetes mellitus is a prevalent chronic disease in India. 

Type 2 diabetes is the most common type of diabetes in 

India, affecting approximately 90 to 95% of the people 

.10 Studies have supported a two-way relation between 

diabetes and periodontal status.11,12,13,14 Various studies 

have shown that with age severity of periodontitis 

increases proportionally with uncontrolled glycaemic 

status. Karjalainen and Knuuttila 15 had suggested that 

hyperglycaemia impairs overall cell function, as insulin 

is required for glucose to enter cells to provide a source 

of energy. It also decreases PMN cell chemotaxis, 

phagocytosis and intracellular killing of bacteria. The 

ability of glycosylated hemoglobin to carry oxygen 

would be impaired, thereby decreasing tissue 

oxygenation. Hyperglycemia induces blood flow 

abnormalities including increased blood viscosity, 

reduced erythrocyte deformability, and increased platelet 

aggregation, which further enhance tissue hypoxia. 

There was increased BOP, PPD, increased tooth 

mobility and greater loss of attachment as the individuals 

with diabetes are twice as likely to exhibit attachment 

loss.  These factors result in increased periodontal 

destruction. Several meta-analyses have confirmed that 

effective periodontal therapy can result in reduced 

hba1c. Hence evaluation of glycaemic control plays a 

very important role in periodontitis. 

Periodontitis and diabetes are chronic inflammatory 

diseases that increase inflammatory IL-6 levels which 

reflects in saliva. Periodontitis triggers systemic and 

local immune-inflammatory response by significantly 

increasing the expression of IL-6 which further 

contributes to bone loss by inducing bone resorption, 

either by increasing RANKL or by directly acting on 

osteoclast formation in periodontitis16,17 .In DM patients, 

the chronic hyperglycemic state results in AGE 

formation and AGE-RAGE interaction induces the 

expression of proinflammatory cytokine IL-6 and the 

abnormal increase in the cytokine levels induced by 

AGE exacerbate the inflammatory response.  

Curcumin, an age-old plant-derived polyphenol 

extracted from the rhizome of turmeric (Bisht et al., 

2010)18,19, has become popular in the last 50 years due to 

its multiple therapeutic functions. The mechanism of 

periodontal disease involves the production of several 

inflammatory mediators. Periodontal pathogens activate 

NF-κb, Janus kinase (JAK)/signal transducer, activator 

of transcription (STAT), mitogenactivated protein 

kinases (MAPK), and other signaling pathways and 

produce inflammatory cytokines such as IL-6, TNF-α 

and IL-1β to promote inflammation (Li et al., 2021)18,20. 

Curcumin, the active ingredient in turmeric, has various 

anti-inflammatory properties and may delay the disease 

process of periodontal disease in its initial stages. It has 

been shown to suppress the NF-κb pathway in human 

gingival fibroblasts in early stages and thus may inhibit 

P. gingivalis LPS-induced COX2 synthesis (Hu et al., 

2013)18,21,22 and the production of TNF-α, IL-8 and IL-6 

by inhibiting NF-κb activation in mast cells (Kong et al., 

2018)23. Additionally, curcumin could exert an anti-

inflammatory effect by directly inhibiting the 

JAK/STAT signalling pathway and phosphorylation of 

p38 MAPK, thereby reducing the expression of inos, 

COX-2, monocyte chemoattractant protein-1 (MCP-1), 

and intercellular adhesionmolecule-1(ICAM-1) 

(Guimarães et al242013, Boyle et al80 2015) to reduce the 
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inflammatory response. The decrease in periodontal 

pathogens and LPS in Gram-negative bacterial walls 

could inhibit innate and adaptive immune responses in 

periodontal tissues. This effect could also explain why 

curcumin could suppress the inflammatory process in 

periodontal tissue10. 

In the present study, Group 2 (SRP + CU) obtained 

significant reduction in PI, GI, PPD and CAL scores 

when compared with that of Group 1 (SRP). This result 

is in accordance with that of Anuradha et al25,26 and 

Gottumukkala et al25,27. Moreover, a significant 

reduction in clinical parameters like GI, PPD and gain in 

clinical attachment level was noted in Group 1 (SRP). 

This can be explained by the fact that thorough good 

quality SRP has a greater impact on the clinical findings 

irrespective of the adjunctive treatment procedures.45 

The inter group plaque index scores did not show any 

significant difference in Group 1 when compared with 

that of Group 2, this was similar to the study conducted 

by Vinholis et al21,84. And Paolantonio et.al21, 85,. Hence 

in the present study, curcumin group was found to be 

effective in removing local factors when performed 

along with scaling and root planning.30 The inter group 

comparison of PPD and CAL scores between the Group 

1 and Group 2 showed statistically significant result with 

Curcumin Group 1t each interval. On intergroup 

comparison in both the groups, there was significant 

mean reduction in scores from baseline to end of 3 

months in Group 2. These results are in accordance with 

the study done by Nandini et al24,86 and Mizrak et al24,87. 

The trend for slightly greater reduction in pocket depth 

and gain in CAL by curcumin compared to Group 1 

could be due to its ability to enhance wound healing by 

regeneration. This is in accordance with the in vivo 

experiment on rats and guinea pigs by Sidhu Singh et 

al88.  

On comparing the hba1c levels in both group, Group 2 

(SRP + Curcumin) Showed statistically significant 

reduction. To authors knowledge, this is the first study 

on estimation of hba1c levels among diabetes patients 

with periodontitis with adjunctive application of 2 % 

curcumin along with SRP. In a study conducted by. 

Lova et.al93, 2021 it was seen that oral administration of 

curcumin, could reduce the oxidative stress and enhance 

anti-oxidant status in hyperglycaemic periodontitis rats. 

According to Araújo et.al55,2022 a study on application 

of anti-oxidants as local drug delivery improved hba1c 

levels among type 2 diabetes patients with 

periodontitis.55 Hence this study has clinically and 

statistically proved the anti-oxidant property of 

curcumin.  

In the present study, efficacy of curcumin gel was 

estimated by evaluation of clinical parameters on 10th, 

end of 1 month and 3rd month. The intragroup 

comparisons of PI, showed a considerable improvement 

in scores from baseline to 10th day to be 0.585 and from 

10th day to 1 month to be 0.125, both of which were 

statistically significant. The comparison between 1month 

to 3 months was not statistically significant. According 

to Singh et.al54,94, 2015, curcumin was found effective in 

reducing plaque for a short term (up to 14 days), which 

could be attributed to the antiplaque properties of 

curcumin as described in previous literature. The anti-

microbial property exhibited by curcumin could more 

likely be due to its ability to inhibit bacterial 

lipopolysaccharide-induced cytokine expansion and 

bacterial quorum sensing systems (Kandwal et al., 

2015)95. The reduction in the plaque scores could also 

possibly be attributed to curcumin’s antibiofilm activity 

as curcumin inhibits production of biofilm and disperses 

the biofilm made by micro-organisms (Dave et al., 

2018)96. Similar observation was noted in GI scores as 
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well. The reduction in gingival inflammation of 

curcumin topical gel may be attributed to curcumin’s 

anti-inflammatory (Singh et al94., 2015) antibacterial and 

antioxidant properties of curcumin. It selectively inhibits 

the synthesis of prostaglandin E2 and thromboxane and 

not the synthesis of prostacyclin. This could lead to the 

conclusion that curcumin gel has its maximum 

antiplaque and anti-inflammatory properties for 14 days 

and hence requires frequent application. 

Patients with periodontitis and diabetes have increased 

salivary IL-6 levels. Adjunctive use of curcumin along 

with periodontal therapy has resulted in statistically 

significant reduction in hba1c levels (Group 2). Hence 

this study has clinically and statistically proved the anti-

oxidant property of curcumin  

In the present study, efficacy of curcumin gel was 

estimated by evaluation of clinical parameters on 10th, 

end of 1 month and 3rd month. The intragroup 

comparisons of PI, showed a considerable improvement 

in scores from baseline to 10th day to be 0.585 and from 

10th day to 1 month to be 0.125, both of which were 

statistically significant. According to Singh et.al54,94, 

2015, curcumin was found effective in reducing plaque 

for a short term (up to 14 days), which could be 

attributed to the antiplaque properties of curcumin as 

described in previous literature. The anti-microbial 

property exhibited by curcumin could more likely be due 

to its ability to inhibit bacterial lipopolysaccharide-

induced cytokine expansion and bacterial quorum 

sensing systems (Kandwal et al., 2015)95. The reduction 

in the plaque scores could also possibly be attributed to 

curcumin’s antibiofilm activity as curcumin inhibits 

production of biofilm and disperses the biofilm made by 

micro-organisms (Dave et al., 2018)96. Similar 

observation was noted in GI scores as well. The 

reduction in gingival inflammation of curcumin topical 

gel may be attributed to curcumin’s anti-inflammatory 

(Singh et al94., 2015) antibacterial and antioxidant 

properties of curcumin. It selectively inhibits the 

synthesis of prostaglandin E2 and thromboxane and not 

the synthesis of prostacyclin. This could lead to the 

conclusion that curcumin gel has its maximum 

antiplaque and anti-inflammatory properties for 14 days 

and hence requires frequent application. The intergroup 

comparison of PPD and gain in CAL in Group 2(srp+ 

curcumin) showed that there was a slight increase in 

periodontal pocket depth (4.85-5.05) and no changes in 

CAL from baseline to 1 month. This is contradictory to 

the study conducted by Gottumukkala, et al, wherein 

there was significant reduction in PPD and gain in CAL 

at end of 1 month. But statistically significant reductions 

in PPD and gain in CAL were noted at the end of 3 

months along with decrease in hba1c levels. The 

application of curcumin gel into periodontal pocket in 

patients with DM may be beneficial. 

On intra group comparison of IL -6 levels among Group 

1 and Group 2, there was no statistically significant 

difference seen in between baseline and at the end of 3 

months. This was in accordance to a study conducted by 

Aziz et.al97, 2018, wherein scaling and root planning was 

effective in improving clinical parameters but, the extent 

of improvement of serum IL-6 was lower in diabetic 

patients than those in the non-diabetic patients and these 

can be attributed to their health status. Salivary IL-6 is in 

direct propotion with glycaemic status. Patients with 

periodontitis and diabetes have increased salivary IL-6 

levels. Adjunctive use of curcumin along with 

periodontal therapy has resulted in statistically 

significant reduction in hba1c levels (Group 2). 

Application of 2 % curcumin oral gel post SRP 

improved periodontal clinical parameters in patients with 

Type 2 Diabetes mellitus and also improved their 
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glycaemic status.21. The level of salivary IL-6 can be 

considered as a non-invasive biomarker in the diagnosis 

of diabetes and periodontal disease.60 

Limitations of the study  

1. Most of the chosen patients were not on regular 

medication regime for diabetes. 

2. Curcumin has a sustainable activity of 14 days 

following which there was a decline in its activity. 

This could influence the clinical parameters at the end of 

1st and 3rd month 

Conclusion 

From the present study it can be concluded that anti- 

inflammatory property of 2% curcumin gel resulted in 

glycaemic status (hba1c) improvement among type 2 

diabetic patients with periodontitis.  Curcumin as an 

adjunct to SRP was effective in ameliorating periodontal 

clinical parameters as well. Salivary IL-6 can be used as 

a non-invasive, reliable and cost-effective diagnostic tool 

for diagnosis of prediabetic patients with periodontitis.  

 

A. Preoperative (group 1) B. Preoperative (group 2; 

curcumin) C. 2 % curcumin gel placed 

D. Saliva samples collected E. Post-operative 3 months 

group 1 

F. Post operative group 2 (curcumin) G. ELISA kit h. 

ELISA reader 
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