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INTRODUCTION

• Diabetic mellitus is a metabolic condition raises the possibility of severe or 

incapacitating periapical infections as well as drug-resistant bacteria.

• Peptostreptococcus (gram positive strict anaerobe ) peptidoglycans and 

lipoteichoic acids are found in the cell walls ,these compounds regulate 

inflammatory responses, enhance pain modulation, and also lead to increased 

insulin resistance and poor glycemic control in diabetes patients.
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• In dentistry apple cider vinegar is utilized as an anti-inflammatory, 

antibacterial and chelating agent.

• Diode lasers is used as an adjunct for  effective disinfection of the root canal.

• Anti-microbial efficacy of Gymnema have been shown in a various studies 

against both gram positive and gram negative bacterial strains.
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Literature Review 

The meta-analysis data suggest a connection between the endodontic 

outcome in terms of the presence of periapical radiolucency in root filled teeth 

in diabetics 

Apple cider vinegar  is a promising biocompatible natural substance that 

efficiently affects the penetration of the dentinal tubules and eliminates the 

smear layer in vitro

Diode laser application following conventional irrigation may reduce Post 

operative pain in single-rooted necrotic teeth with a PAI score of 3 or 4 after 

RCT performed in two treatment visits
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Gymnema extract has showed significant antimicrobial activity against the 

bacteria P aeruginosa, S aureus and the fungus F oxysporum. 

Gymnema sylvestre has strong antioxidant and antimicrobial activity as 

tested by different methods. 

Diode laser disinfection showed the highest reduction of microbial count

compared to ultrasonic activated and conventional needle irrigation with 

2.5% NaOCl group
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. 

Both 810nm diode laser and 5.25% sodium hypochlorite were effective in 

reducing bacterial count in root canals of primary teeth. However 810nm 

diode laser reduced microbial count of root canals more as compared to 

5.25% NaOCl.
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AIM:

To assess and compare the antibacterial effectiveness of using a 940nm 

diode laser, apple cider vinegar, and Gudmar (Gymnema sylvestre)

individually as well as in combination against Peptostreptococcus spp. in 

primary endodontic infections in diabetic people.
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Objectives 

1.To determine whether 940nm diode laser effective in reducing the 

colony forming unit of Peptostreptococcus spp. in diabetic patients with 

primary endodontic infections.

2.To determine whether apple cider vinegar is effective in reducing the 

colony forming unit of Peptostreptococcus spp. in diabetic patients with 

primary endodontic infections.

3.To determine whether Gudmar (Gymnema sylvestre) is effective in 

reducing the colony forming unit of Peptostreptococcus spp. in diabetic 

patients with primary endodontic infections
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4.To determine  antibacterial effectiveness of using an 940nm diode laser and 

apple cider vinegar together in reducing the colony forming unit of 

Peptostreptococcus spp endodontic infections in diabetic individuals.

5.To determine  antibacterial effectiveness of using an 940nm diode laser and 

Gudmar (Gymnema sylvestre) together in reducing the colony forming unit of 

Peptostreptococcus spp. endodontic infections in diabetic individuals.

6.To compare the antibacterial effectiveness of using an 940nm diode laser, 

apple cider vinegar and Gudmar (Gymnema sylvestre) both individually as well 

as in combination in reducing the colony forming unit of 

Peptostreptococcus spp. endodontic infections in diabetic individuals
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Type of study :analytical/experimental design

Inclusion criteria : 

1. Using radiographs, intraoral periapical radiographs (RVG) primary 

endodontic infection will be selected.

2. Multirooted teeth , root with periapical lesion will be selected 

3. Type 2 diabetics between the ages of 25 years and 60 years will be chosen; 

both male and female patients

4. A fasting blood sugar level of 126 mg/dl and a random blood sugar level of 

less than 200 mg/dl

5. HbA1c (glycated haemoglobin) ≥ 6.5%

Data and detailed Methodology
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Exclusion criteria :

1. Patients with systemic conditions other than type 2 diabetes

2. Women who are pregnant 

3. Those who have used antibiotics within the previous three months,

4. Those who have teeth with developmental defects, calcified canals,

5. Teeth that cannot be isolated with rubber dams, 

6.Tortuous canals

7.Roots that are fractured
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Sample size calculation

The sample size was calculated using the nMaster 2.0 software. The power of the 

study was taken to be 80% and Confidence Interval (C.I.) of 95% was taken. The 

sample size calculation was done as per the article by Kaplan et al. The sample 

size was estimated to be a minimum of 8 per group.
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Type 2 diabetes patients with informed consent -convenience sampling over a one 
year period.

The tooth isolated with a rubber dam and the correct disinfection procedures will 
be carried out.

Access preparation done (access bur #2 and Endo Z carbide bur) 

Working length -electronic apex locator (Dentsply Propex II) as well as a 
radiographic approach. 

To enlarge the root canals (ISO size 20 file) 

A sterile paper point inside the root canal for one minute until the apex of the root canal is 
reached

Using T.E Buffer, samples will be delivered to the School Of Basic Life Sciences, Sharda 
University.

The samples will be subjected to traditional PCR analysis for the detection of 
Peptostreptococcus spp. in the root canal.
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If Peptostreptococcus spp. is not detected in the sample then 
the patient is not included in the study but the procedure 
with the ideal irrigation protocol will be followed and the root 
canal procedure will be completed.
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Control 
group  
(n=15)
The final 

irrigant will 
be saline

Group 1 
(n=15)
irrigation 
using 5% 
apple cider  
vinegar 
done
The final 

irrigant 
will be 
saline

Group 2 
(n=15)
diode 
laser is 
used for 
disinfectio
n in the 
presence 
of saline 

Group 3 
(n=15)
Gymnema 
Sylvestre 
Mother 
Tincture Q 
1000 CH 
solution is 
used for 
disinfectio
n in the 
presence 
of saline 

Grouping 

Following instrumentation, 5% NaOCl and 17% EDTA irrigation will be done.

Group 4 (n=15)
diode laser is 
used for 
disinfection in 
the presence of 
5% apple cider 
vinegar. The 
final irrigant will 
be saline

Group 5 (n=15)
diode laser is 
used for 
disinfection in 
the presence of 
Gymnema 
Sylvestre 
Mother Tincture 
Q 1000 CH 
solution. The 
final irrigant will 
be saline
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A diode laser operating in continuous wave mode at a power of 1.5W will be used. 
Its wavelength is 940 nm. The fibre optic cone, which has a diameter of 200µm, will 
point a laser beam into the canal 2 cycles for 40 seconds at intervals of 10 seconds 
each (total time 80 seconds)

The fibre optic cone's tip will be positioned in the canal 5 mm short of its working 
length, and while the laser is on, the optic fibre will be lead in slow, circular, spiral-
forming movements from the apical to the coronal section.
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After chemomechanical preparation and disinfection, samples will be collected and 
sent through T.E. Buffer to the School Of Basic Life Sciences, Sharda University.

The samples will be subjected to traditional PCR analysis for the detection of 
Peptostreptococcus spp. in the root canal.

After the canals will be obturated using ZOE sealer and gutta percha and post 
endodontic restoration is done using composite restoration 

Patient is kept on follow up for  7days, 15 days, 30 days ,45 days and 60 days  

Clinical outcome is measure using periapical radiograph (RVG)

Pain is measured using visual analog scale to mark the pain intensity.

Data will be analysed statistically
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Statistical analysis
The data will be entered into Microsoft Excel and analysed using SPSS 
(Statistical Package for Social Sciences) package 26.0 for relevant 
statistical comparisons. 

Inferential statistics will be done using the Chi-square test for the 
categorical variables and one-way ANOVA test will be used for the 
comparison of mean values (continuous variables) between more than 2 
groups. 

Paired t-test will be used for the comparison of values between 2 time 
intervals and repeated measures ANOVA test for the comparison of 
values between more than 2 time intervals. Level of statistical 
significance was set at p-value less than or equal to 0.05.
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DAYS PAIN RATING 

7 DAYS 

15 DAYS 

30 DAYS 

45 DAYS 

60 DAYS 
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Expected Outcomes

940nm diode laser, apple cider vinegar, and 
Gudmar (Gymnema sylvestre) individually as 
well as in combination will be effective against 
Peptostreptococcus spp. in primary 
endodontic infections in diabetic people.
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