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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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IABETIC PATIENTS WITH APICAL PERIODONTITIS AGAINST PEPTOSTREPTOCOCCUS SPECIES- A
RADOMIZED CONTROL CLINICALSTUDY.

* 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 PAl 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% NaOCI 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. HbAlc (glycated haemoglobin) > 6.5%
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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.1.) of 95% was taken. The

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

....................................................................

Dr. Sukhvinder Singh Oberoi
BDS, MDS, Cert. Biostatistics
Professor and Head
Department of Public Health Dentistry
GIDSR, Ferozpur

size was estimated to be a minimum of 8 per group.

TO WHOMSOEVER IT MAY CONCERN

This 15 1o certfy the Dr Lakshmi Pandey, Assastnl professor, Phd scholia
Sharda school of dental science, Shards university bas progect on “TYPE 2
DIABETIC PATIENTS IN AND AROUND GREATER NOIDA™. The sample
saze was calculated using the nMaster 2.0 software (CDC vellore). The statistical
analysis will be done osing the SPSS swoftware version 26.0. All the stasticsl

repoets and analyss are autheatic 10 the dest of my knowledge.

Dr. Sukhvinder Singh Oberuvi
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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 Il) 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
\ 4

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

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
nin the
presence
of saline

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

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 200um, 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.

4

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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Figures: Tools Commeonly Used to Rate Pain

Visual Analogue Scale
Choose a Number from 0 to 10 That Best Describes Your Pain

No Distressing Unbearable
Pain Pain Pain

W

0 1 2 3 4 5 6 7 8 9 10

ASK PATIENTS ABOUT THEIR PAIN
INTENSITY —LOCATION —ONSET —-DURATION —=VARIATION - QUALITY

DAYS PAIN RATING

7 DAYS

15 DAYS
30 DAYS
45 DAYS
60 DAYS
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Study Title:

ANTIBACTERIAL EFFECT OF 940NM DIODE LASER, APPLE CIDER VINEGAR
AND GYMNEMA SYLVESTRE IN DIABETIC PATIENTS WITH APICAL
PERIODONTITIS AGAINST PEPTOSTREPTOCOCCUS SPECIES- A RADOMIZED
CLINICAL TRIAL

! would ke bo dnvite you Bo iSke part inomy ressarch study Before you decide #-E imporiaat that ypou
undersiand Wiy e rossarch & obang done and what i would involve Please fake Gme o read this
imformation, and discuss & with othars i you wish. If thare & amypthing that & Aot chear, or IF pou would like
mors mformation, piease faal fras fo ask

What is the purpose of the study?

This study i intended to compare sffect of diode lazer, apple cider vinszar and Gymao=sma splvesire on the
Pepiostrsptocoorys spp. Intype 2 dabetic patients.

Why have | been invited?
" Youw are a type 2 diabetic patient with a primary endodontic infection
" Your age group lies between 25yrs to B0 yrs.

Do | have to take part?

" Taking part is entirely woluntary.

* You can withdraw if you later change your mind, without giving a reason; however, it is
advizable to talk to and inform: the ressarch team before withdrawal.

" Withdrawal will not affect vour clinical care.
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. Your root canal procedure will be initiated and samples will be collected.

. Root canal procedure will be performed and apple cider yvinegar, Gunnema sylvesire and
diode laser will be used.

Before the finishing of the root canal procedure final samples will be taken.
Root canal procedure will be complete.

What should | consider?
1 You wil not be included in the study.
# |f you have any other systemic disease
# |fyou are pregnant or lactating mother
# [f yvou have tsken antibictic coverage in last 6 months
# |fyou are not willing to participate and give the informed consent for the same
2 You can participats even if you are invohed in other research studiss

Are there any possible disadvantages or risks from taking part?

Mo risk expected.

What are the possible benefits of taking part?

You will have more awareness regarding the effect of disbetes and s complications
We can provide the dental treatrent in more efficient way.




ANTIBACTERIAL EFFECT OF 940NM DIODE LASER, APPLE CIDER VINEGAR AND GYMNEMA SYLVESTRE IN
DIABETIC PATIENTS WITH APICAL PERIODONTITIS AGAINST PEPTOSTREPTOCOCCUS SPECIES- A
RADOMIZED CONTROL CLINICALSTUDY. Date -1/04/2026

Patientzs have been involved in the study for examination and dats analysis
Various such studiss have already been conducted in similar manner,

Who is organizing and funding the study?

Self orpanized and Seif funded

Who has reviewed the study?

Thit study has been reviewed and given favorable opinion by INSTITUTIONAL ETHICS COMMITTEE [(IEC)
Shacda Unhversity



ANTIBACTERIALEFFECT OF 940NM DIODE TASER, APPLE CIDER VINEGAR AND GYMNEMA SYLVESTRE IN'
DIABETIC PATIENTS WITH APICAL PERIODONTITIS AGAINST PEPTOSTREPTOCOCCUS SPECIES- A

RADOMIZED CONTROL CLINICAL STUDY. Date -1/04/2026

Will my taking part in the study be kept confidential? Yes

Will | be reimbursed for taking part? MNo

What will happen to my data?

The dats collected from the ressarch will b2 kept confidential The information about the subject will not be

shared cutside the research team. YWhean the research will go for publication, identity of the patient will not
be revesled

What will happen if | don't want to carry on with the study?

If vou withdraw from the study, unless you state othenwizse the data which has been collected whilst you have
besn in the study will be used for the ressarch as detziled in this participsnt information shest

What will happen to the results of this study? Alternatively: What happens at the end of the study?

The result of the study can be used for the gpunssling publication. conference or any other scientific
purposes, but your personal identity will be kept confidential
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[CONSENT FORM

ANTIBACTERIAL EFFECT OF S940NM DIODE LASER AND APPLE CIDER
VINEGAR COMBINATION IN DIABETIC PATIENTS WITH APICAL
PERIODONTITIS AGAINST PEPTOSTREPTOCOCCUS SPECIES- A
RANDOMISED CLINICAL TRIAL

oy agme phepne VDR Doy

<

1. | confirm that | hsve resd the infoomasonshed dated .

(version......... } for this study . | have had the oppontunity 1o consider the
irformation, ask guestons and have had these answersd sansfacionly

2. | ungerstand that my panicipaton is voduntary and that | am free to withdraw at
any time without giving any reason, without my medical care of iegal nghis
being affected

4. | lnders Tand Thal redssy ant Sa&Dlions of my medical nolEs ahd Jala Cobemed
dunng the stody may be looked at by mEnncusls from the Sponsor, where i
13 relevant to my Bking part in this research | give permesion for these
mdhyidusls 1o have access 1o my reoonds

4. [If appropnate) | agree fo provide a sample(s | as part of my mvolement in this
study and | ungerstand { will notgaun any direc! personal or financsal benelif
from them

5. (If approprizie) | agree fo awdin/video recording and fhe use of 3nonymesed
Guotes in research reporfs and publcaions

6. (If appropriate) | agree fo my Geaneral Practioner bang informed of my
parficipation in the sfudy
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T, T2g7=E 1o 12ke pan In 1S S0y,

11. | agree fo be confacted about effusally spproved research shudies forwhish |
may be swizble | wnderstand thaf agreeing fo be confadeddoes nofoblige me
fo parfizipsfe in any further studies

12. | agres formy anpnymised samples fo be used in future research *here or
abroad which has eflicsapproval {*f some e Lse may becommencial. state s

Mame of Parficipsnf Liate Signsture

fame of Person taking Liate Signafurs
Consent
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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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