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ABSTRACT

INTRODUCTION

Research is currently underway to explore saliva asninvasive method for
detecting biomarkers in the early monitoring offbotal and systemic diseases, with
a specific emphasis on identifying the initial stagof periodontal tissue damage.
Clinicians have long sought to establish connestioetween periodontal diseases and
various systemic conditions by exploring differdmblogical markersResistin has
emerged as a significant marker which plays a vitdé in various biological
processes, especially inflammation. Initially recizgd as an adipose-secreted
hormone associated with obesity and insulin rest&an rodents, human resistin has
been implicated in inflammation-related conditiomsluding periodontitis. Given its
involvement in periodontal inflammation, resistinldis promise as a biomarker for
identifying individuals at risk of developing pediontitis. Studies on resistin levels in

periodontal health and disease have yielded inosiva results.

Al

Estimation of salivary Resistin levels in individsiavith healthy periodontium

and Periodontitis.

MATERIALS AND METHODS

A cross-sectional study was conducted on a total8bystemically healthy
subjects who were divided into three groups - Graupperiodontally healthy
subjects, Group B: subjects with moderate periatdsrand Group C: subjects with

severe periodontitis, as per the proposed critereclassifying periodontitis in the

Xiv



2017 World Workshop. The saliva samples were c@idrom all the subjects and
resistin values were evaluated using ELISA. Siatistnalysis was done using One-

way ANOVA, post hoc test and Karl Pearson's coti@tecoefficient (p<0.05).

RESULTS

The mean Resistin levels (ng/ml) in periodontalltheanoderate periodontitis
and severe periodontitis were 2.43 £ 1.92, 8.1802,1and 11.47 £ 2.19, respectively.
The correlation between resistin levels and PD, CRBL%, and OHI-S scores, as
determined by Karl Pearson's correlation coeffigishowed a statistically significant

association, with a p-value of 0.0001.

CONCLUSION

Resistin was detected in the saliva samples othall groups, with levels
increasing progressively from periodontal healtmtmderate and severe periodontitis.
An association was observed between resistin angdhiodontal parameters like PD,
CAL, RBL%, and OHI-S, suggesting that the levelsredistin increased with the
severity of the periodontal disease. Hence, it rsagve as a valuable diagnostic

biomarker for detecting periodontal disease.

KEYWORDS: Biomarkers, Resistin, periodontitis, saliva, sativbiomarkers
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I ntroduction

INTRODUCTION

Periodontitis encompasses a set of inflammatoryditioms impacting the
attachment of surrounding tissue and the alveolanebaround teeth. While
periodontopathogenic microorganisms initiate pesiddis, the host's reaction to this
infection has a key role in the disease's advancenie untreated, the disease

progresses, causing gradual bone loss, tooth mpkilid eventual tooth loss.

Hence, early detection of such infections is beafin order to maintain the
balance of a dynamic oral environment. The objectivperiodontal diagnosis and its
related methods is to furnish the periodontitighwialuable insights into the severity
of the condition. Treatment planning is based am fihdings obtained during this
processConventionally, for periodontal diagnosis we pericclinical examination to
assess several periodontal parameters. While tbeseentional techniques offer
simplicity and cost-effectiveness, their inhereimitation lies in assessing only
disease history rather than current disease st&éregress in clinical diagnostic
research is shifting towards procedures that caogrdze and quantify periodontal

risk through objective measure$.

Currently, a range of naturally occurring chemicatsognized as biomarkers,
are being utilized for early diagnosis of periodiistevaluating the current extent of
periodontal disease, or predicting future risksoesded with the disease. A
biomarker is present in the host as an indicatomafmal biological processes,
pathological processes, and a therapeutic intaorentMany biomarkers have been
discovered to date which are commonly found indideily fluids like “gingival

crevicular fluid (GCF)”, saliva and serum for stirty “periodontal disease”.
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I ntroduction

The biomarkers commonly associated with periodordsease include
interleukins (ILB and IL6), “tumour necrosis factar{TNF-0)".*> Some of these
biomarkers are implicated in collagen breakdownilaevbthers are associated with
bone remodelling process&&®°Selecting saliva as a point of care has many bsnefi
such as a convenient collection of samples, tinfieieficy, relatively inexpensive,
presence of factors and molecules from GCF, andjeusa screening large
populations Salivary biomarkers provide an early, non-invasiveans to detect host
defense, inflammatory events that typically occoefiolbe clinical or radiographic signs
of periodontal tissue damage emerge. Resistin,cantly acknowledged marker,

exemplifies all the characteristics of an ideahtéoker in this contexf
Resistin & its role in inflammation and inflammation relation diseases.

Resistin, a recently discovered hormone secreteatifpocytes, belongs to the
proteins characterized by their abundance of ayst@imino acids, which contain
sulphur. Mainly located in rodents, this substanas also been identified in various
human tissues. Initially, resistin was linked withsulin resistance and type 2
diabetes. Nowadays, its association with inflammataonditions such as
atherosclerosis has been recognized. Resistin mially identified in 2001 while
searching for genes involved in adipocyte diffeisian. The value was seen to be
decreased in mature adipocytes when exposed todithg ‘thiazolidinediones
(TZD)", leading to the discovery of a protein nankekistin. (derived from resistance

to insulin) Xt
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I ntroduction

Resistin belongs to the found in inflammatory zofasily, which is now also
referred to as “RELMSs”, which represent a group tissue-specific signalling
molecules. It was noted that the family has a mit$tifeature consisting of a rich in
cysteine C terminus with invariant cysteine spaciRgdents have four sects in the
RELMs family: resistin, “RELM, RELMB, and RELM” where as in human

population there are two categories : resistinRBEIMp.*

RELMa (F1ZZ1) is primarily found in adipose tissue, whithe other strain
that is found in humans (RELMJ FIZZ2) is seen to be in high numbers in the
gastrointestinal tract, specifically secreted bblgband epithelial cells. In mice, the
hematopoietic system releases the RBLdrain, specifically in the bone marrow. A
small amount is also released in the WBCs. Botkegsygf resistin genes share 46.7%
DNA, 64.4% mRNA and 59% amino acid similarity. Thesistin gene in humans

produces a protein that is structured into thrémamy domaing*?

The configuration includes a disulfide-rigitsandwich at the carboxy-terminal,
coupled with am-helical segment at the amino-terminal. These efgsneontribute

to the development of a parallel coil. Subsequertigxamers are formed by two
trimers and every unit is linked from one trimer aoprotomer and establishing a

compact six-helix bund¥.
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N-terminal tail domain

C-terminal head domain

Figure 1: Schematic presentation of the structure foresistin

While initially associated with insulin resistancegsistin is increasingly
recognized for its involvement in inflammatory pesses. There is growing evidence
pointing to its role in inflammatory pathways. Agersuch as “tumour necrosis
factor-alpha (TNFe)” modulate the secretion of the gene of the resitarticularly,
it has been noted in peripheral blood mononuclefis PBMC) where TNF alpha
increases resistin MRNA value in human beifigtL.-6 has been observed to
upregulate resistin expression in PBMCs, and LPSHsen documented to increase

resistin mMRNA levels in both white adipose tissod #BCs in rats?

Further evidence connecting resistin to inflamnraticcludes the observation
of plasma resistin levels being correlated with eumas inflammatory markers in
certain pathophysiologicatonditions like obstructive sleep apnoea syndrome,
atherosclerosis and chronic kidney dis€d3&!’Emerging data show an association
between resistin and atherosclerosis, as it isio@atgld in initiating or perpetuating the
atherosclerotic state through the activation otuts endothelial cell® Moreover, a

connection exists between resistin and arthritikjlating a positive correlation with
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both synovial leukocyte count and IL-6 levels, sgg its potential contribution to

the inflammatory processes associated with arstifiti

Patients suffering from periodontal inflammatiopitally exhibit heightened
inflammatory response and burden which is due toregsed levels of local
proinflammatory cytokines. In light of this obsetiam, it is plausible to suggest that
salivary resistin levels in individuals with permuitis may be elevated when
compared to those in periodontally healthy patiehite literature regarding values on
salivary resistin seen in subjects with healthyiquemtium and periodontitis remains
limited and controversialHence, the investigation was designedassess salivary

Resistin levels in subjects with healthy periodemtiand periodontitis.
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Aim & Objectives

AIM AND OBJECTIVES

AIM OF THE STUDY:

Estimation of salivary Resistin levels in individsiavith healthy periodontium

and periodontitis.

OBJECTIVES:

1. To estimate salivary Resistin levels in individuadsh healthy periodontium,
moderate and severe periodontitis.

2. To compare salivary Resistin levels in individuaith healthy periodontium,
moderate and severe periodontitis.

3. To correlate salivary Resistin levels in individualith healthy periodontium

and periodontitis
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Review of Literature

REVIEW OF LITERATURE

Afacan et al. (2019)% examined salivary resistin and TNFlevels in various

periodontal conditions. They collected salivary gpen and recorded clinical
parameters such as “probing pocket depth (PD) dmdcal attachment levels
(CAL)". Salivary Resistin and TNk- levels measured using “enzyme-linked
immunosorbent assay (ELISA)”. Although salivaryiséa and TNFe. were more in

periodontal disease categories compared to heattigse differences were not
statistically significant. However, both perioddisti categories had significantly
greater PD and CAL than the gingivitis group. Thadg suggests that salivary
“resistin” and TNFe levels may not distinguish effectively between ipdontal

disease and health, highlighting the need for lamgyeestigations on the relationship

between salivary cytokine levels and periodonthmmation.

Zeinab Rezaei Esfahrood et al. (2018 conducted a study investigating resistin
levels present in subjects with chronic periodetiompared to those with healthy
periodontium. The research involved 34 male andafenparticipants, categorized
into two groups: one with healthy periodontium atite other with chronic
periodontitis. The results revealed significantlgvated presence of resistin in the
saliva of patients diagnosed with “chronic perioitisi when compared to
individuals with periodontally healthy conditiorBased on these findings, the study
suggested that resistin, acting as a pro-inflammatmlecule, may have the potential
to stimulate the release of other inflammatory ratms such as TNEk-and IL-12.
This indicated importance resistin in the pathogeneof chronic periodontitis,
highlighting its involvement in the inflammatory quesses associated with this

condition.

Page 7



Review of Literature

Akram Z et al (2017) ?* aimed to explore changes in the periodontium after
nonsurgical treatment (NSPT) and investigate thaiomship in alterations in resistin
values in obese Malaysians with chronic periodmntiResults showed that plaque
score significantly decreased in the test comptrembntrols at both 6 and 12 weeks.
The NSPT group also saw reductions in shallow aoderate pocket percentages,
with no changes in deeper pockets. Salivary resistiels decreased significantly
post-NSPT, but no significant link was found betweeesistin changes and
periodontal outcomes. Notably, salivary resistinvele did not correspond with

improvements in any periodontal parameter.

Mittal M et al. (2015) * categorized them into four groups: healthy indieits$,

chronic periodontitis patients, rheumatoid arthritiatients, and patients with both
conditions. They assessed periodontal parametarsmramic radiographs, and GCF
Resistin. All patients revealed the presence of @G3istin, with the highest levels in
patients with both conditions and the lowest irstfigroup. The study identified
positive correlations between GCF resistin and golemtal parameters and
rheumatoid factor, indicating the potential of Gf@Bistin as an inflammatory marker

for both chronic periodontitis and rheumatoid atigwr

Ahmed MA et al (2015)?* aimed to assess salivary levels of resistin antinep
measured along with other parameters in “chronregentitis” patients with well or

poor control of “type 2 diabetes mellitus (T2DM)The greatest value of salivary
resistin were found in “chronic periodontitis” patts with good-control of T2DM.

Poorly controlled T2DM patients showed more peritdb tissue destruction and
lower salivary flow rates. Salivary resistin angtla were proposed as potential
markers for assessing periodontal tissue damagemamaging periodontal diseases

and T2DM.
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Neeraja H. Gokhale et al. (2014 conducted a clinico-biochemical comparing
resistin levels among healthy individuals, thoseim “chronic periodontitis (CP)”,
and “type 2 diabetes mellitus (T2DM)". Sixty sulig@ged over 35 were categorized
into four groups: healthy individuals, CP patienfi2DM patients, and those with
both T2DM and CP. Various parameters were assesseldding “plaque index,
gingival index”. GCF resistin concentrations showsatable differences between
groups, and positive correlations were found withgiyal index, probing depth,
plaque index, RBS and glycated haemoglobin. Theyssuggested that GCF resistin
levels could serve as a potential inflammatory raafkr periodontitis in individuals

with T2DM.

Devanoorkar et al (2014)** emphasized biomarkers as precise disease activity
indicators, highlighting resistin's role as a potadipocytokine implicated in various
chronic inflammatory diseases. Initial beliefs abdis exclusive production by
adipocytes shifted with emerging evidence indiaatints production by
immunoinflammatory cells. Resistin's ability to uwk insulin resistance in mice led
to its name derivation. A three-way association wasitified among obesity, insulin
resistance, and diabetes. The authors' previoean&s showed a rise in resistin levels
with periodontal disease activity, decreasing pestodontal therapy. Thus, resistin
emerged as a molecular link connecting periododiséase with other systemic

diseases.

Patel SP et al. (20133° conducted a study involving 96 subjects who wekedei
into healthy, periodontitis associated with uncolted diabetes, controlled diabetes
associated periodontitis, and chronic periodontitifiout T2DM. Using “enzyme-
linked immunosorbent assay”, the study measurastie$evels in both sulcular fluid

and serum, comparing them across the groups. Hdéngs showed no noteworthy
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correlation between resistin value and PD/CAL. Heesve resistin levels were
elevated in periodontitis or DM with periodontitempared to healthy subjects and
were positively linked with GI. Additionally, indiguals with a specific type of
genotype were more susceptible to developing pentad disease as confirmed by
more scores of Gl, PD, and CAL compared to thosth \the other genotypes,
indicating a potential association between residémels, genetic factors, and

periodontal parameters.

Zimmermann GS et al. (2013¥’ investigated local and systemic concentrations of
adipocytokines such as resistin in fluid samplesnfrperiodontal pocket sites and
evaluated them utilizing “enzyme-linked immunosarbeassay (ELISA)” in
individuals with “chronic periodontitis (CP)” who exe either obese or of normal
weight (NW). The findings showed that CP primaiiifluenced circulating levels of
resistin and adiponectin, while both obesity and tG&ether affected circulating
levels of leptin, creating a proinflammatory enwineent. Additionally, obesity was

linked to increased local expression of ThF-

R. Furugen et al. (201258 investigated how resistin release from neutroptfisnges
when exposed to “lipopolysaccharide (LPS) frétarphyromonas gingivalisand
“Escherichia coli” They added different density oP* gingivalisLPS andE. colr
LPS” into neutrophils and measured resistin lewelthe supernatant using ELISA.
Findings showed that both types of LPS inducedstiesrelease, with E. coli-LPS
causing stronger release at lower concentratiolmkilig CD14, CD18, and TLR4
reduced resistin release. These observation iraidagat P. gingivalis™LPS and E.
coli” -LPS through specific cell receptors and intradefiipathways, influence the

release of Resistin
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Hiroshima et al (2012)* examined human gingival crevicular fluid for theegence
of Resistin across individuals with chronic perintits, “diabetes mellitus” suffering
from periodontitis, and controls. They used “westéfot analysis” and ELISA to
measure resistin levels. Specimens collected frbm first two groups showed
significantly higher resistin levels compared toaltiey subjects. Resistin levels
associated with the gingival index score but nothwblood HbAlc values.
Porphyromonas gingivalis lipopolysaccharide (P-LR@} found to raise the amount
of resistin secreted from human neutrophils, amatfthat was reduced by actin
polymerization inhibitors. This study marked thesffiidentification of resistin in
“gingival crevicular fluid”, suggesting possiblesmciation between elevated resistin

levels in periodontitis and induced neutrophils.

Saito T et al. (2008§° explored the functions of resistin and adiponedtio newly
identified adipokines produced by fat cells andwndor their contrasting roles in
insulin resistance and inflammation. Particularlsistin, abundant in macrophages,
has a role in inflammation. The research aimed ridetstand the levels of these
adipokines in the serum of women with periodontiSerum adipokine levels were
compared between the groups, considering varidikke®besity, smoking habits, and
age. The results demonstrated a significant lirtkveen periodontitis and increased
resistin levels, as shown in both single-factor andti-factor analyses. However, the
connection between periodontitis and reduced adigtim levels did not show
statistical significance. These findings suggestéalated serum resistin levels in
Japanese women who are middle aged suffering fremogontitis might have
systemic health implications, hinting at a possimsociation between periodontitis

and systemic inflammation mediated by resistin.
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Silswal et al. (2005)* conducted a review focusing on resistin, a prolieiked to
insulin resistance, “type 2 DM”. Raised serum r@sievels in such a case correlate
with inflammation. The study showed that addingctmmbinant human resistin
protein (hResistin)” to macrophages increased pilafmmatory cytokine secretion,
akin to lipopolysaccharide (LPS). Both oligomerindadimeric hResistin forms
activated cytokines independently. Heat-denatufedsfkstin did not induce cytokine
production, ruling out endotoxin involvement. hR#isi also induced NkB
translocation, and its TNE&-nduction was reduced by inhibitors, highlightiitg dual

role.

Patel L et al (2003)*? examined how Peroxisome Proliferator-Activated Réme
Gamma (PPAR) regulates human primary macrophages for the seled resistin.
The procedure was done using “fluorescent real-tlR@&R (Tagman) analysis”,
assessing resistin across different human tisshesying higher levels in marrow of
bone than in other tissues. Both “Tagman analysisl &Vestern blotting”
demonstrated that a PPARgonist, reduced release of resistin in vitro. dsxe to
100 nM rosiglitazone for 96 hours led to an 80%rease in resistin expression.
Furthermore, an analysis of the genomic sequencdragm of resistin using
bioinformatics tools identified potential PPAR respe elements. Among these
elements, one was validated to bind with PRAfRsed on electrophoretic mobility
shift assays. These findings indicate PRA&RIirect involvement in regulating resistin

expression.

Kaser S et al. (2003)"® investigated resistin, a polypeptide known to iT&lu
resistance of insulin in rodents. It was seen tihat Resistin present in rodent
adipocyte and peripheral blood mononuclear celBME) in humans which appear

to be a major origin of resistin. The study aimeeucidate the regulation of resistin
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MRNA expression in human PBMCs. Their findings,edained by “fluorescence-
based real-time polymerase chain reaction (PCRNealed that proinflammatory
cytokines such as “interleukin (IL)-1, IL-6" sigighntly increased resistin mRNA
expression in human PBMCs. Conversely, no sigmticgffect was observed with
“interferony (IFN-y) or leptin.” These observations suggested thatimans, resistin
may serve as a link in the well-established assiocicbetween inflammation and
insulin resistance. This indicated a potential foleresistin in mediating the effects
of proinflammatory cytokines and LPS on insulin séwity, highlighting its

relevance in the context of metabolic disordersrattarized by inflammation and

insulin resistance.
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MATERIALS AND METHODS

SOURCE OF DATA:

It was a descriptive cross-sectional study, coretlicin the “Outpatient
Department of Periodontics, KAHER’s KLE V.K. Insiie of Dental Sciences,
Belagavi.” The laboratory procedures were carriatin the “Hi-Tech Laboratory,
KLE’s Dr. Prabhakar Kore Hospital and Medical ReskaCentre, Belagavi’. An
ethical clearance was obtained from the “Ethicam@uttee, KAHER’s KLE V.K.

Institute of Dental Sciences, Belagavi” before asrithg the study.

CRITERIA FOR GROUP SELECTION:

The study population was divided into three groups:
Group A : Periodontal health

Group B : Moderate Periodontitis

Group C : Severe Periodontitis

A thorough clinical examination was done. Diagnasigperiodontal disease
was given based on proposal elements for inclusionthe classification of
periodontitis 2017 World WorkshdP. Before starting, the study purpose and format
were described to the patients in a language thelengtood and a written consent
was acquired from them. All subjects were examiftedheir periodontal condition.
After recording the demographic and clinical datallection of saliva sample was

carried out.
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INCLUSION CRITERIA:

Group A : Periodontal health

1. Patients above 30 years of age.
2. No Clinical attachment loss

3. Absence of periodontal pockets & Radiographic bose

Group B : Moderate Periodontitis

1. Patients above 30 years of age.
2. Clinical attachment loss (CALg 4mm
3. Probing Depth (PD¥ 5mm

4. Radiographic Bone Loss (RBL) : coronal third (153843

Group C : Severe Periodontitis

1. Patients above 30 years of age.

2. “Clinical attachment loss (CAL} 5 mm”

3. Probing Depth (PD} 6mm

4. “Radiographic Bone Loss (RBL) : extending to mida-dhof

root and beyond>33%)”

EXCLUSION CRITERIA:

1. Patients with history of smoking and tobacco chewin

2. Pregnant or lactating women.

3. Patients diagnosed with Salivary gland disorders or
Xerostomia.

4. Patients on any kind of medications
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Figure 2: Periodontal health
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Figure 3 : Moderate Periodontitis
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Figure 4 : Severe Periodontitis
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CLINICAL ARMAMENTARIUM:

8.

9.

Mouth mirror

Explorer

Straight probes

Tweezers

Kidney tray

Cotton roll and gauze

William’s graduated periodontal probe
Mouth mask

Disposable latex gloves

10. Distilled water for rinsing

11.15 ml falcon tube

12.Ice for transportation to the laboratory

Figure 5 : Clinical Armamentarium

| CONTAINER

@
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Materials & Methods

PARAMTERES RECORDED:

Following parameters were recorded:

1. Probing depth

2. Clinical attachment level

3. Radiographic bone loss (%)
4. OHI-S index

5. Body Mass Index (BMI)

Pocket Probing Depth®*:

A “Williams graduated periodontal probe” was emm@dyto measure PPD,
measuring from the free margin of gingiva to theebaf the pocket. The probe was
carefully maneuvered along the circumference ofttimeh within the gingival sulcus
during the measurement process. Three measuremenesdone the buccal aspect

and on the lingual aspect of each tooth.

Clinical Attachment Level 3*:

The clinical attachment levels were determined byasuring from the
cementoenamel junction (CEJ) to depth of the polese using a Williams graduated

periodontal probe.

A. If the gingival margin was coronally placed (&bd to the CEJ, the attachment
level was calculated by subtracting the distand¢esdsen the free gingival margin and

the CEJ from the pocket probing depth.

B. If it was at the level of the CEJ, the attachtrlemel was considered the same as

the pocket probing depth.
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C. If the gingival margin was apical (below) to tG&J, the attachment level was
determined by adding the distance between thedmgval margin and the CEJ to

the pocket probing depth.

Radiographic bone loss (%)*°:

Intra-oral radiographs were taken. Measurements wene as follows:

1) Normal bone level = “The distance from the cememémeel junction (CEJ) to
the apex of the root. Subtract 2mm from the CE&apgex measurement to
determine where the bone levels should be in héalth

2) Current bone level at the site = Height of bongh#oroot apex.

3) Bone loss = Normal bone level — Current bone level
Hence Radiographic bone loss = Bone loss

- x100
Norntedne level

Page 21



Materials & Methods

OHI-S index *:

OHI-S index:

“Debris index- simplified (DI-S) Calculus index-simplified (CI-S)”
16 111 | 26 16 |11 | 26

OHI-S =DI-S + CI-S =

Body Mass Index (BMI) *":

The BMI calculation divides an adult's weight idokirams (kg) by their height in

metres (m) squared.

Body Mass Index (BMI) =  Weight (kg)

Hieig(?)
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Materials & Methods

ESTIMATION OF SALIVARY RESISTIN USING “ELISA KIT (S HANGHAI

COON KOON BIOTECH CO., LTDY” %8

LABORATORY ARMAMENTARIUM

1. -20°C Refrigerator for storage of samples

2. ELISA microplate reader (absorbance at 450 nm)

3. Micropipette

4. Centrifuge machine

5. Laminar air flow

6. Eppendorf tubes of 2 mi

7. 37°C incubator

8. Precision pipettes to deliver 2 ml to 1 ml volumes.

9. 100 ml and 1 litre graduated cylinders.

10. Absorbent paper

11.Precision pipettes and disposable tip

12.Log graph paper standard or sample dilutions
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ELISA KIT CONTENTS:

1. Pre-coated 96-well Strip Microplate: 12 strips of@lls each- 1 unit.

2. Standard A : Ong/mL

3. Standard B : 1.25ng/mL

4. Standard C : 2.5ng/mL

5. Standard D : 5ng/mL

6. Standard E : 10ng/mL

7. Standard F : 20ng/mL

8. Sample Diluent : 6.0ml

9. HRP-Conjugate reagent : 10.0ml

10.20X Wash solution : 25ml

11.Chromogen Solution A : 6.0ml

12.Chromogen Solution B : 6.0ml

13. Stop Solution A : 6.0ml

14.Closure plate membrane : 2

15.User manual : 1

16.Sealed bags : 1
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Figure 6 : -20° C Refrigerator

Figure 7 : Laminar Air Flow
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Materials & Methods

Figure 8 : Micropipette

Figure 9 : Centrifuge machine
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Figure 10 : Vortex machine

Figure 11 : ELISA microplate reader
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Figure 12 : ELISA kit contents

W)
Par

<
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Materials & Methods

PROCEDURE

Collection of Saliva Sample™ :

The study was described to all patients in the dagg they understood.
Unstimulated whole saliva was collected by meanspi@ting method as described by
Navazesh. Patients were advised not to consumécang or solid food substances 1
hour prior to saliva collection. At first, patientsised their mouth with water. This
was followed by expectoration of whole saliva id@®ml Falcon tube. A final volume
of 3 to 5 ml whole saliva was obtained for eachiguét Each saliva sample was
immediately placed on icepacks for transportatiorthe laboratory. Samples were
stocked at -20° C till the time of assay. At thmdi of assay, samples were first
centrifuged at 1100g at 4°C for 10 minutes. Théregton of salivary resistin was
done using “Enzyme- linked Immunosorbent assay $l|Shanghai coon koon

biotech co., Itd)”

Figure 13 : Collection of saliva
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ASSAY PROCEDURE *:

Estimation of Salivary Resistin was done using “EAlkit (Shanghai Coon Koon

Biotech Co., Ltd)".

1. The standard was introduced into the designatedd&td wells and sample
wells were tested accordingly. Specifically, 50 miiters of standard was
added to the well, while the blank well was keppgm

2. 10 microlitre sample was deposited into the testsagmple well, and
subsequently, 40 of sample diluent was introduced into the sam#. we

3. A volume of 10@l of HRP-conjugate reagent was applied to both the
Standard and testing sample wells, followed by isgathe plate with a
membrane. The plate was then gently shaken anddnfiixés0 minutes during
incubation at 37°C.

4. The washing solution was made by diluting the catreg¢ed washing solution
(20X) with distilled or deionized water for futuusage.

5. In the manual washing method, the sealing film wekcately removed, the
liquid was drained, and each well was dried. N, wells were filled with
washing solution, left for 1 minute, drained agaamd this process was
repeated 5 times before pat drying the plate. Adtgvely, for automatic
washing, 350L of wash solution was injected into each well, keshfor 1
minute, and the plate was washed 5 times.

6. For colour development, 50 microlitre chromogenAand 50 microlitre of
chromogen sol-B were sequentially added. The pledés gently shaken,
incubated for 15 minutes at 37°C while shieldeanfiaht.

7. To terminate the reaction, @l0of Stop Solution was introduced to each well,

leading to an immediate color change from blue étlow. If any wells
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showed a green color or if the color change wasvemegentle tapping
ensured thorough mixing.

. During the assay, the blank well served as the penat, and the absorbance
(OD) of each well was measured individually at as@langth of 450nm. This
measurement was performed within 15 minutes aftding the stop solution.
The linear regression equation for the standardecwas established using the

concentrations of the standards and their respe@D values.

Figure 14 : Assay procedure
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Calculation of results

1. To quantify the quantity present in an unknown semg standard curve was
employed

2. This curve was established by plotting the aver@gical Density (O.D.)
values obtained at 450 nm for each of the six stahdoncentrations on the
Y-axis against their respective concentrationshenX-axis.

3. Subsequently, O.D was adjusted through subtrad¢tiegmean value of the
zero standard. Generation of standard curve dang gsaph paper

4. The O.D. value was located on Y axis to check th@ngjty in each sample ,
and a horizontal line intersected the standard ecuivhe corresponding
concentration was then read by drawing a vertice from the intersection

point to the X-axis.

Figure 15 : OD value vs Concentration

Optical Density
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SAMPLE SIZE ESTIMATION:

At
95 % confidence interval
95 % power,

N ="“(Ziwz + Z1g) > (SDL° + SD» )

(x—%)”
n = 26 per group

The total estimated sample size is 78

SD;: 7.C

SDy: 15.0

Z1.42: 1.96

Z14:1.64

X1 8.1

Xo: 19.7

n: sample size number
a error = 5%

B error = 20%
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STATISTICAL ANALYSIS:

* The data was put into Excel sheet and analysedy 8RES version 20.0 for
statistical analyses. Mean and SD were estimateeédoh parameter within
each of the three groups.

» Distribution of age and gender was assessed ithigde groups. Percentage
distribution of gender was done for all groups.

* Correlation between gender distribution and Resis@lues was assessed
using Chi square test.

« The mean of PPD, CAL, RBL%, OHI-S and BMI and levelf salivary
Resistin for every group were assessed by “Analgtigariance (ANOVA)
and Tukey’'s multiple post hoc test.”

» Association between the salivary Resistin valueth vAPD, CAL, RBL%,
OHI-S and BMI were done using Karl Pearson’s Catieh ratio.

» Level of significance was fixed at p= 0.05. Any w&lless than or equal to

0.05 was considered as statistically significant.
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RESULTS AND OBSERVATIONS

Table 1: Groupwise comparison based on gender

Gender| GroupA % Group B % Group C % Total
Male 13 50.00 20 76.92 16 61.54 49
Female 13 50.00 6 23.08 10 38.4p 29
Total 26 100.00 26 100.0(¢ 26 100.00 78
Chi-square=4.0620, p=0.1310

Observations:

1. Out of the 78 subjects, 49 were males and 29 veemalies.

2. In Group A, the number of Males and females weredéh with a frequency

percentage of 50 %.

3. In Group B, the number of Males and females waar&D 6 with a frequency

percentage of 76.92 % and 23.08 % respectively.

4. In Group C, the number of Males and Females wasadé 10 with a

frequency percentage of 61.54 % and 38.46 %.
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Table 2: Groupwise comparison based on mean age bye way ANOVA

Groups Minimum Maximum Mean Std.Dev.
Group A 22.00 43.00 33.38 5.56
Group B 22.00 45.00 33.08 6.52
Group C 22.00 41.00 31.46 4.76
F-value 0.8668
p-value 0.4245

Observations:

The mean age in Group A, Group B and Group C wa3838 5.56 , 33.08 + 6.52 ,

31.46 + 4.76, respectively.
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Table 3: Comparison of three groups with Resistindvels by one way ANOVA

Groups n Means Std.Dey Std.Err. 95% CI for mean
Lower bound| Upper bound
Group A 26 2.43 1.92 0.38 1.65 3.21
Group B 26 8.18 1.02 0.20 7.77 8.60
Group C 26 11.47 2.19 0.43 10.58 12.35
F-value | 171.3339
p-value | 0.0001*
*p<0.05
Observations:

1. The mean Resistin levels (ng/ml) in all groupsev2i43 + 1.92, 8.18 + 1.02,

11.47 = 2.19 respectively, indicating that resigticreased with more severity

of the periodontal disease, with a statisticallyabte distinction between the

mean values of all the three groups (p-value =@LP0O
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Table 4: Pair wise comparison of three groups witlResistin levels by Tukeys

multiple posthoc procedures

Group | Group | Mean Difference| SE p-value 95% ClI
0) Q) (I-9)
Lower Upper
Bound Bound
Group A| Group B -5.7539 0.4941 0.0001f -6.9353 -4.5724
Group C -9.0346 0.4941 0.0001f -10.2161 -7.8531
Group B| Group A 5.7539 0.4941 0.0001f 4.5724 6.9353
Group C -3.2808 0.4941 0.0001f -4.4623 -2.0993
Group C| Group A 9.0346 0.4941 0.0001f 7.8531 10.2161
Group B 3.2808 0.4941 0.0001f 2.0993 4.4623
*p<0.05
Observations:

On comparison between the groups, there was afisggmi distinction between the

mean of all the groups
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Table 5: Comparison of three groups with Pocket Dep (PD) scores by one way

ANOVA
Groups n Mean SD SE 95% ClI
Lower bound Upper
bound
Group A 26 1.99 0.36 0.07 1.84 2.14
Group B 26 4.90 0.52 0.10 4.69 511
Group C 26 7.23 1.12 0.22 6.78 7.68
F-value | 324.8533
p-value | 0.0001*
*p<0.05
Observations:

1. The mean PD (mm) were 1.99 + 0.36, 4.90 + 0.523 £.1.12 respectively.

2. Significant association between the mean valueallothe three groups (p-

value = 0.0001)
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Table 6: Pair wise comparison of three groups withPD scores by Tukeys

multiple posthoc procedures

Mean Difference SE p-value 95% CI
Lower Upper Bound
Bound
“Group | Group B -2.9077 0.2059 0.0001F -3.4001 -2.4153
A
Group C -5.2385 0.2059 0.0001* -5.7309 -4.7461
Group B | Group A 2.9077 0.2059 0.0001* 2.4153 3.4001
Group C -2.3308 0.2059 0.0001* -2.8232 -1.8384
Group C| Group A 5.2385 0.2059 0.0001* 4.7461 5.7309
Group 2.3308 0.2059] 0.0001% 1.8384 2.8232
B”
*p<0.05
Observations:

The Pair wise comparison of the three groups with rBvealed that there was a

significant distinction in all the groups when caangd between the groups.
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Table 7: Comparison of three groups with Clinical Atachment Loss (CAL)

scores by one way ANOVA

Groups n Means SD SE 95% ClI

Lower bound| Upper bound

Group A 26 0.77 0.20 0.04 0.69 0.85
Group B 26 4.07 0.54 0.11 3.85 4.29
Group C 26 7.55 1.06 0.21 7.12 7.97

F-value | 619.4530

p-value | 0.0001*

*p<0.05

Observations:

1. The mean CAL (mm) in Group A, Group B, Group C Wa&7 + 0.20, 4.07 =

0.54, 7.55 * 1.06 respectively (p-value = 0.0001)
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Table 8: Pair wise comparison of three groups wittCAL scores by Tukeys

multiple posthoc procedures

Group | Group | Mean Difference| SE p-value 95% ClI
0) ) (I-9)
Lower Upper
Bound Bound
Group A| Group B -3.2962 0.1925 0.0001f -3.7563 -2.8360
Group C -6.7731 0.1925 0.0001f -7.2332 -6.3129
Group B| Group A 3.2962 0.1925 0.0001f 2.8360 3.7563
Group C -3.4769 0.1925 0.0001t -3.9371 -3.0168
Group C| Group A 6.7731 0.1925 0.0001f 6.3129 7.2332
Group B 3.4769 0.1925 0.0001f 3.0168 3.9371
*p<0.05
Observations:

The Pair wise comparison of the three groups wiltlL Cevealed that there was a

statistically significant distinction among the mea all the groups
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Table 9: Comparison of three groups with Radiograpit Bone loss (RBL %)

scores by one way ANOVA

Groups n Means SD SE 95% ClI

Lower bound| Upper bound

Group A 26 0.65 2.17 0.43 -0.22 1.53
Group B 26 26.83 6.86 1.34 24.06 29.60
Group C 26 48.69 7.15 1.40 45.80 51.58

F-value | 438.8495

p-value | 0.0001*

*p<0.05

Observations:

1. The mean RBL (%) in Group A, Group B, Group C W&85 + 2.17, 26.83

6.86, 48.69 * 7.15 respectively. (p-value =0.0001
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Table 10: Pair wise comparison of three groups witlRBL % scores by Tukeys

multiple posthoc procedures

Group Group Mean Difference Std} p-value 95% Confidence Interval
Error
Lower Upper
Bound Bound
Group A| Group B -26.1731 1.6237 0.0001* -30.055 -22.2907
Group C -48.0385 1.623)7 0.0001* -51.920 -44.1561
Group B| Group A 26.1731 1.6237 0.0001f 22.2907 30.0555
Group C -21.8654 1.6237 0.0001* -25.747 -17.9830
Group C| Group A 48.0385 1.6237 0.0001f 44.1561 51.9208
Group B 21.8654 1.623¢ 0.0001* 17.983( 25.7478
*p<0.05
Observations:

The Pair wise comparison of the three groups wigL® revealed that there was an

association between the mean of all the groups wherpared between the groups.
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Table 11: Comparison of three groups with OHI-S sa@s by one way ANOVA

Groups n Means SD SE 95% CI for mean

Lower bound Upper bound

Group A 26 0.48 0.25 0.05 0.38 0.58
Group B 26 1.21 0.54 0.11 0.99 1.43
Group C 26 2.07 0.65 0.13 1.80 2.33

F-value | 63.7323

p-value | 0.0001*

*p<0.05

Observations:

1. The mean OHI-S index score in the three groupsOm £ 0.25, 1.21 + 0.54,

2.07 £ 0.65 respectively. (p-value = 0.0001)
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Table 12: Pair wise comparison of three groups witlOHI-S scores by Tukeys

multiple posthoc procedures

Mean Difference SE p-value 95% ClI
Lower Upper
Bound Bound
Group A| Group B -0.7308 0.140%5 0.0001* -1.0667 -0.3948
Group C -1.5846 0.1405 0.0001* -1.9206 -1.248)
Group B| Group A 0.7308 0.1403 0.0001f 0.3948 1.0667
Group C -0.8539 0.1405 0.0001* -1.1898 -0.5179
Group C| Group A 1.5846 0.1405 0.0001f 1.2487 1.9206
Group B 0.8539 0.1405 0.0001* 0.5179 1.189§
*p<0.05
Observations:

The Pair wise comparison of the three groups wikh-8 index revealed that there
was a statistically significant difference betwebe mean of all the groups when

compared between the groups.
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Table 13: Comparison of three groups with Body Masidex (BMI) scores by

one way ANOVA
Groups n Mean SD SE 95% CI
Lower bound| Upper bound

Group A 26 22.12 3.55 0.70 20.68 23.55
Group B 26 22.38 2.25 0.44 21.48 23.29
Group C 26 23.27 2.78 0.55 22.15 24.39
F-value | 1.1209

p-value | 0.3314

Observations:

1. The mean BMI| score was 22.12 + 3.55, 22.38 + 22827 + 2.78
respectively.

2. No statistical significance (p-value = 0.3314)
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Table 14: Pair wise comparison of three groups witlBMI scores by Tukeys

multiple posthoc procedures

Group (I)| Group (J) Mean Diff SE p-valug 95% ClI
Lower Upper
Bound Bound
“Group | Group B -0.2692 0.806 0.9400 -2.1973 1.658¢
A
Group C -1.1539 0.806 0.3300D -3.0819 0.7742
Group B| Group A 0.2692 0.806 0.9400 -1.6588 2.1973
Group C -0.8846 0.8063 0.5190 -2.8127 1.0434
Group C| Group A 1.1539 0.806 0.3300 -0.774p 3.0819
Group B” 0.8846 0.8063 0.5190 -1.0434 2.8127
Observations:

No significance was observed across the groups.
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Table 15: Correlation between Resistin levels witfPD, CAL, RBL%, OHI-S

scores by Karl Pearson's correlation coefficient

Clinical Summery Correlation between Resistin levels with
parameterg
Total Group A Group B Group C
(n=78) (n=26) (n=26) (n=26)
PD “r-value 0.9224 0.2139 0.3183 0.6851
p-value 0.0001* 0.2940 0.1130 0.0001F
CAL r-value 0.9097 0.1264 0.0420 0.6525
p-value 0.0001* 0.5380 0.8380 0.0001F
RBL % r-value 0.9065 -0.2773 0.3730 0.6124
p-value 0.0001* 0.1700 0.0610 0.0010¢
OHI-S r-value 0.7762 0.3262 0.4020 0.2664
p-value 0.0001* 0.1040 0.0420* 0.1880]

*p<0.05 indicates significant correlation

Observations:

1. Significant correlation between the overall meatueaof resistin with the

overall mean PD, CAL, RBL% and OHI-S scores.

2. Amongst the three groups, Group C revealed a stally significant

correlation between the mean resistin value anddd, and RBL%.

3. This indicates that there is a positive correlapossent between Resistin with

the parameters of periodontal disease.
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GRAPHS

Graph-1: Groupwise comparison based on gender
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Graph-2: Groupwise comparison based on mean age
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Graph-3: Pair wise comparison of three groups wittResistin levels
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Graph-4: PD scores
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Graph-5: CAL scores
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Graph-6 : RBL % scores
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Graph-7: OHI-S scores
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Graph-9: Correlation between Resistin levels with B, CAL, RBL%, OHI-S and

BMI scores
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Discussion

DISCUSSION

The present study evaluated the Resistin leveisdividuals with periodontal
health, moderate periodontitis and severe perigikant Resistin, a recently
discovered biomarker, has shown to be associatetth wiflammation and
inflammation related diseases. It is a secretoptgim rich in cysteines that plays
crucial regulatory roles in a number of biologipabcesses, including inflammation.
Human Resistin is produced in periodontal cells,cnophages, neutrophils and
lymphocytes. It is strongly triggered in reactiondifferent proinflammatory triggers
like “lipopolysaccharide (LPS)” and “TNE: which are typical of periodontal
disease. Several cross-sectional studies have dramd an elevation in the
expressed levels of Resistin in serum & “Gingivalevicular fluid” among
periodontitis patients as compared to healthy ctsitin contrast, some studies have
shown comparable Resistin levels among periodgn@admpromised and healthy
subjects. The results regarding Resistin valuesentein periodontal health and
disease are contradictory. There is a scarcityitefature on values of salivary

Resistin in individuals with periodontal health afidease.

The study enrolled 78 participants who were systallyi healthy and
categorized into three categories according toagerasis ,i.e, periodontal health
(Group A), moderate periodontitis (Group B), andese periodontitis (Group C),
following the 2017 world workshop classificationemographic analysis showed no
notable difference in gender distribution amongttiree groups in terms of male and
female participants(Table 1 , Graph 1). Similatlye mean age in the three groups
was 33.38 + 5.56, 33.08 + 6.52, 31.46 + 4.76 retdpey, with no association

between age and Resistin values in the three grdigide 2 , Graph 2).
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Discussion

The findings from this study demonstrate a sigaificelevation in salivary
Resistin levels within severe periodontitis in campon to both the moderate
periodontitis and periodontally healthy groups. sTlsuggests a clear association
between Resistin levels and the severity of pentaladisease. This relationship was
further confirmed by pairwise comparisons condu@etbng the three groups, which

showed statistically significant variations in Raisi levels. (Table 3 & 4, Graph 3)

These results align with the research conducteBdghrood et al (2018Y,
who conducted a case-control study aiming to agsssstin values in subjects having
healthy periodontium and those with chronic peritdis. The study revealed
markedly elevated salivary resistin levels in satgediagnosed with chronic
periodontitis than in periodontally healthy indivals. The rise in salivary resistin
levels can be linked to increased infiltration afflammatory cells during
periodontitis, which induces the expression of pitammatory cytokines like TNk-
and IL-6 in response to lipopolysaccharide. Thigeseof events contributes to the

elevated salivary resistin levels observed in iitiigls with periodontal diseadk.

A positive correlation was observed between resistvels and periodontitis.
This aligns with Gokhale NH et al (2014}, where a positive association was
identified between gingival crevicular fluid (GCHsistin levels and pocket depth
(PD). This correlation suggests that the increasgaession of resistin is linked to the
inflammatory state of the periodontal tissue aral ¢bnsequential destruction of the
periodontium. The study's results reinforce theiamotthat resistin may play a
significant role in reflecting and contributingttee inflammatory processes associated

with periodontitis®
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A thorough examination and comparison of variousogental parameters
among three groups was done. The mean values ¢epdepth (PD) in these groups
were recorded as 1.99 £ 0.36, 4.90 + 0.52, and ¥ 232, respectively (Table 5 & 6,
Graph 4). Additionally, the mean “clinical attachmhdevel (CAL)” values, the mean
RBL % values were also recorded (Tables 7, 8, 90&Graphs 5 & 6). The study
demonstrated notable variations in the averageesalof all these periodontal
parameters across the three groups. These findingshasize the distinctive and
progressive nature of periodontal conditions, viftbreasing severity corresponding
to notable variations in “pocket depth, clinicatashment level, radiographic bone
loss, and oral hygiene index scores”. The obsefinelihgs are in accordance with the
diagnostic criteria and multidimensional approacbppsed by Tonetti MS et al

(2017).33

The potential association and correlation of Resigtvels with periodontal
health, moderate periodontitis and severe peridgiitomtas made, utilizing parameters
such as “pocket depth (PD), clinical attachmenel¢ZAL)” and “radiographic bone
loss % (RBL)". Significant association was foundvizeen the average resistin level
and the mean values of PD, CAL, and RBL% (refeTable 15 and Graph 9). An
important discovery emerged, showing a signifidark between the mean resistin
value and PD, CAL, and RBL% specifically in the ey periodontitis group. The
same was not found in the other two groups. Thicates a positive relationship
between resistin levels and clinical parameters thiensify with the severity of

periodontal disease.
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This is in agreement with Mittal M et al. (2015) they explored the
relationship between periodontitis and rheumataithrdis by using resistin as an
inflammatory marker. Their analysis revealed a tpasiassociation between GCF
resistin levels and “plaque index (PI), modifiesh@val index (Gl), probing depth
(PD), and rheumatoid factor (RF)”. Similar findingere reported by Gokhale NH et
al. (2014Y°, where a positive association was establishedemiwesistin and pocket
depth (PD). However a study by Patel SP et all3p® reported serum and GCF
resistin concentrations did not exhibit any notdbik with probing depth (PD) and
clinical attachment level (CAL). Similarly, Afacat al. (2019} investigated salivary
resistin and TNFe levels in patients with aggressive periodonti@&AgP), chronic

periodontitis (CP), and gingivitis where no asstieiawas found regarding the same.

The mean OHI-S index score, reflecting oral hygjemas 0.48 + 0.25, 1.21 +
0.54, and 2.07 + 0.65 in the three respective ggqlijpble 11 & 12, Graph 7). The
OHI-S score did not exhibit an association with esevperiodontitis. However, an
overall significant correlation was identified bew®n the total OHI-S score and the
mean Resistin values. The OHI-S index assesseseafmoral hygiene and indicates
the presence of plaque deposits on the tooth sefdthe presence of these deposits

serves as an indirect indicator of disease proignes%*

Across the three groups, the mean Body Mass InBbK)(values showed no
statistically significant differences (Table 13 &,1Graph 8). This aligns with the
findings by Gokhale NH et al. (20%4) who found no substantial variances among
the groups concerning BMI. Additionally, when armhg all samples collectively,
resistin exhibited a slight negative correlatiothsBMI. One potential explanation
for this finding lies in the fact that the presestudy specifically focused on

individuals who were not only systemically healthyt also within the normal weight
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range. This could be attributed to the relativatyffarm and healthy weight status of
the participants, limiting the variability in BMI alues and, consequently, any

potential associations with Resistin levéls.
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LIMITATIONS

Since this study was cross-sectional, it gatheedd dt a singular moment in
time and did not monitor the participants throughayeriod of time. As a result, it
could only offer an overview of the relationshipiween variables at that particular
time. Hence, it's challenging to determine whether Resistin levels influenced the
development of periodontal disease or if periododisease altered the levels of
Resistin. Further investigations are necessarfidmtighly assess how resistin levels
may change before and after undergoing periodahtxbpy, which could provide

valuable insights into the potential impact of pddntal treatment on resistin levels.

Therefore, to establish causality among the leg€Resistin and periodontal
status, in the future, longitudinal studies need b® conducted, which track

individuals over an extended period.
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Summary & Conclusion

SUMMARY AND CONCLUSION

The study enrolled a total of 78 participants wherevthen categorized into
periodontal health, moderate periodontitis and ev@eriodontitis. Clinical
examination was carried out and salivary specimease obtained from all the
subjects, followed by estimation of resistin usig “ELISA kit (Shanghai Coon
Koon Biotech Co., Ltd) at department of Clinical oBhemistry (High-Tech
Laboratory), KLE's Dr. Prabhakar Kore Hospital aMedical Research Centre,

Belagavi.”

Upon evaluation, resistin exhibited an upward troch periodontal health to
severe periodontitis, suggesting an increase \ighseverity and progression of the
disease. There was an association observed betwsistin values and the clinical
parameters like PD, CAL and RBL %. This correlatindicates that resistin could
potentially serve as a valuable surrogate diagnostasure for assessing periodontal

health and disease progression.

This could pave the way for early detection of wdilals at risk for
periodontitis, facilitating prompt intervention ang@reventive measures. The
identification of resistin as a potential biomarkepens up avenues for the

development of chair-side diagnostic tools and egpduture research opportunities.
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ANNEXURE-IV- CONSENT FORM

CONSENT FORM

DEPARTMENT OF PERIODONTICS
KLE V.K. INSTITUTE OF DENTAL SCIENCES
BELAGAVI.

ESTIMATION OF SALIVARY RESISTIN LEVELS IN INDIVIDUALS WITH
HEALTHY PERIODONTIUM AND PERIODONTITIS

Principal Investigator:

I , aged

_ years have been informed about
my involvement in the study.
I agree to give my personal details like Name, Age, Gender, Residential Address, past and
Present dental history and any other details if required for the study to the best of my
knowledge.

I will co-operate with the dentist.
I  will follow the instructions given by the dentist during study.
I permit the dentist to utilize the information given by me and the results obtained from this
study for presentation and publication without disclosing my identity.

I have been informed that saliva sample will be taken from me and I will be exposed to
radiation as radiographs will be taken, which will be used for the study. I permit the dentist to
perform the same.

If by chance any complications arise during the above said procedure, I permit the dentist to
take necessary actions to prevent the same.

In my full consciousness and presence of mind, after understanding all the procedures and
related complications if any, in my vernacular language, I am willing and give my consent to
participate in this study.

Date:

Name of the Patient:
Signature:

Address & Ph. No:

Name of witness/guardian:

Signature:
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DEPARTMENT OF PERIODONTICS
KLE V.K. INSTITUTE OF DENTAL SCIENCES
BELAGAVIL

ESTIMATION OF SALIVARY RESISTIN LEVELS IN INDIVIDUALS WITH
HEALTHY PERIODONTIUM AND PERIODONTITIS

Principal Investigator:
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DEPARTMENT OF PERIODONTICS
KLE V.K. INSTITUTE OF DENTAL SCIENCES
BELAGAVL

ESTIMATION OF SALIVARY RESISTIN LEVELS IN INDIVIDUALS WITH
HEALTHY PERIODONTIUM AND PERIODONTITIS

Principal Investigator:
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ANNEXURE-V- PROFORMA

DEPARTMENT OF PERIODONTICS

KAHER'S KLE’s V.K. INSTITUTE OF DENTAL SCIENCES

BELAGAVI.
ESTIMATION OF SALIVARY RESISTIN LEVELS IN INDIVIDUA LS WITH
HEALTHY PERIODONTIUM AND PERIODONTITIS
Case No: OPD No:
Name:
Age: Sex: Occupation:
Address:
Chief Complaint:
Medical History:
Dental history:
Clinical Examination :

Tooth loss (due to periodontitis) :
Probing Depth (PD) :-

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7
Clinical Attachment Level (CAL) :-

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7
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OHI-S index:

Debris index- simplified (DI-S)

16

11 |26

46

31 | 36

OHI-S =DI-S + CI-S =

Radiographic bone loss (%) :

Body Mass Index (BMI) =

Weight (kg)

et (n?

3. Estimation of Resistin levels:

Calculus indexyglified (CI-S)

16

11

26

46

31

36

Biochemical Parameter

Reading of Resistin (ng/ml)

Saliva Sample
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ANNEXURE VI- MASTER CHART

Group — A (Periodontal Health)

Resistin
RBL level
S.No.| Gender| Age PD CAL % OHI-S | BMI (ng/ml)
1 M 26 1.6 0.6 2 0.5 23 1.2
2 F 22 1.9 0.9 5 0.6 18 0.8
3 F 37 1.8 0.5 0 0 22 0.6
4 F 31 2.4 0.8 10 0.3 23 0.6
5 M 29 1.9 0.9 0 0.6 16 2
6 M 30 2.3 1 0 0.8 22 1.5
7 F 41 2 1 0 0.2 15 2.2
8 M 39 1.5 0.5 0 0.8 26 1.8
9 M 41 2.2 0.8 0 0.8 23 4
10 F 40 2.5 1 0 0.2 27 2.1
11 F 33 2.8 0.8 0 0.3 27 1
12 M 22 1.9 0.9 0 0 22 1.1
13 M 31 2 0.6 0 0.5 24 1.1
14 M 33 2.2 0.9 0 0.6 26 1.3
15 F 29 1.4 0.4 0 0.3 18 1.2
16 M 41 2 0.5 0 0 22 2.2
17 F 33 1.1 1 0 0.6 22 1.7
18 M 30 1.8 1 0 0.8 19 1.1
19 F 43 1.7 0.7 0 0.4 21 1
20 M 36 2 0.5 0 0.6 22 1.3
21 F 33 2.3 1 0 0.6 28 4.4
22 F 33 2 0.5 0 0.6 25 4.9
23 M 35 1.8 0.8 0 0.6 15 5
24 F 37 2.2 0.7 0 0.4 23 6
25 F 31 24 1 0 0.8 22 6.4
26 M 32 2 0.8 0 0.6 24 6.7
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Group - B (Moderate periodontitis)

Resistin
RBL level
.No.| Gender| Age PD CAL % OHI-S | BMI (ng/ml)
1 F 33 4.8 3.8 20 1 23 8.2
2 M 35 5.5 4.2 22.5 0.9 22 7.9
3 F 44 5 3.5 30 0.8 22 8.8
4 M 45 5.8 4.6 30 1.1 22 8.2
S M 33 5.8 4.4 30 0.8 24 8.5
6 F 32 4.8 4.2 15 0.8 19 5.9
I M 37 5.4 4.7 17.5 0.9 24 7.2
8 M 30 4.5 4.1 20 0.8 22 7.3
9 M 29 5 3.8 23 0.3 24 9
10 M 31 4.4 4 17.5 0.6 21 6.2
11 M 45 5.2 4.5 16.5 0.8 22 7.3
12 M 34 4 2.8 37 0.9 26 7.9
13 M 25 5 4.8 30 1.1 24 8.9
14 F 32 4.5 4.1 35 1.2 22 8.1
15 M 22 4.4 4 30 1.2 22 7.8
16 M 37 4.4 4 23 1.2 26 9.6
17 M 22 4.5 3 33 1.2 19 7.1
18 F 35 3.9 4.3 30 1.8 22 6.5
19 F 26 4.4 3.1 30 2 26 9
20 M 33 5 4.3 28.5 2.6 18 9
21 M 37 5.6 4.8 18 2.2 18 9.6
22 M 27 5 3.9 30 1.6 25 9
23 M 30 5.6 4.7 28.5 0.9 22 8.6
24 M 43 4.9 4.1 27.5 1.2 24 9.1
25 M 37 4.7 3.6 35 1.8 22 8.9
26 M 26 5.2 4.5 40 1.8 21 9.2
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Annexures

Group — C (Severe periodontitis)

Resistin
RBL level

S.No.| Gender| Age PD CAL % OHI-S | BMI (ng/ml)
1 F 40 7.8 8.2 45 1.1 25 11.2
2 M 31 8 8.7 63.5 1.6 26 15.2
3 M 28 7.9 8.1 45 1.9 26 10.2
4 M 31 8 8.7 55 0.9 21 9.6
5 M 32 6.7 I 47 1.2 20 11.7
6 F 37 7.1 6.9 55 0.9 23 10.1
I M 31 6.8 7.3 50 1.9 25 11.8
8 M 30 8.8 9.2 45 2.2 25 124
9 F 28 6.6 6.9 50 2.9 16 9.6
10 F 34 6.9 7 47.5 1.9 25 9.6
11 F 37 8.5 7.9 57 3.2 22 18
12 F 23 6.7 6.9 45 2.6 22 10
13 F 25 6 6.5 40 1.6 22 11.1
14 M 30 5 6.4 30 1.8 27 9.8
15 M 28 6.1 6.8 45 2.2 27 10.1
16 M 33 7.1 6.3 43.5 2.2 24 10.1]
17 M 40 7/ 7.4 50 2 24 11.2
18 M 32 6.3 7/ 45 2.4 22 10.2
19 F 22 6.8 7.2 43.5 2.2 22 10.3
20 M 31 55 6.2 42.5 1.8 20 10.3
21 M 33 7.1 6.9 47.5 2 21 10.1
22 M 29 6.2 6.6 52.5 2.9 21 9.8
23 F 32 8.2 7.9 45-50 3 22 12.]]
24 M 41 8 8.5 60 3.2 22 13.6
25 M 29 9.3 9.9 54 1.9 27 14.8
26 F 31 9.5 9.8 60 2.2 28 15.2
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