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IntrOductIOn
It is truly said that “Oral cavity is the reflection of the whole body”. 
According to Hunter [1] microorganisms and their toxins enter the 
body through mouth. From ages periodontitis is considered to be 
an important risk factor for rheumatoid arthritis, cardiovascular 
disease, cerebrovascular disease and respiratory disease [2].

Periodontal disease is an inflammatory disease of oral cavity caused 
by various microorganisms [3]. It causes destruction of bone and 
supporting structures around the tooth whereas rheumatoid arthritis 
is a disease of the joints that causes persistent inflammation of the 
synovial membrane leading to swelling and stiffness of the concerned 
joints. Both the diseases follow similar pathogenic mechanism with 
pro-inflammatory cytokines like interleukin 1, tumour necrosis factor 
α, prostaglandin E2 causing destruction in both conditions [2,4-6]. 

Recently the role of adipokines i.e. leptin, adiponectin and resistin 
have been identified in inflammation-related diseases. Resistin is an 
adipocyte derived cysteine rich secretory protein expressed in low 
levels in human adipose cells, lung tissue, resting endothelial cells 
and in placenta [7]. Expression of resistin is increased by the higher 
levels of pro-inflammatory cytokines and the effects of resistin are 
mediated through NF-κB signalling pathway. Abundance of resistin 
is detected in peripheral blood mononuclear cells and macrophages 
suggesting its link with the inflammatory processes [8,9]. So, with the 
increase in severity of inflammatory diseases like periodontitis and 
arthritis the levels of resistin have found to be increased. Gokhale 
NH et al., [10], Devanoorkar A et al., [11], Patel SP et al., [12], 
Dikbas O et al., [13] have done studies to correlate this association 
and found positive results.

Role of adipokines in inflammatory diseases, including rheumatoid 
arthritis and periodontitis have greatly increased and an obvious 

 

implication of the role of these proteins in the pathogenesis and 
progression of these diseases is still missing. Resistin can now 
be considered a new biomarker that can bridge the biological link 
between arthritis and periodontitis [14]. So, the present study was 
carried out to reinforce the co-relation between periodontitis and 
rheumatoid arthritis (RA) [4-6] by using GCF resistin which has not 
been used much in earlier researches. 

MAterIAls And MethOds
The present study was conducted in the Department of 
Periodontology. Ethical committee approval was taken with the 
number KSD-290 and informed consent from the participants was 
obtained.  

An eligible sample was selected based on following criteria:

Inclusion criteria: Adults of age > 30 y of either sex.

exclusion criteria: Patients having any metabolic diseases like 
obesity, cushing’s syndrome and diabetes, patients with known 
history of cardiovascular and cerebrovascular diseases, tobacco 
users and alcoholics, pregnant and lactating females, patients on 
antibiotics from last six months, patients taking medications for 
RA.

study desIgn
One thousand fifty patients were screened from the total patient 
pool coming to the out-patient department over a period of six 
months. A single examiner checked the periodontal parameters like 
plaque index (PI) [15], modified gingival index (GI) [16] and full mouth 
probing depth (PD). Panoramic radiographs were taken. Patients 
having rheumatoid arthritis were confirmed by their medical records 
and seropositivity for rheumatoid factor (RF) was checked. Hundred 
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ABstrAct
Background: The associational studies between periodontitis 
and rheumatoid arthritis are less documented, although 
they are found to have similar inflammatory pathogenesis. 
Resistin, a novel adipokine is suggested to be a common link 
between periodontitis and rheumatoid arthritis. The aim of the 
present study was to reinforce the inter-relationship between 
periodontitis and rheumatoid arthritis by using resistin as a 
potent inflammatory marker. 

Materials and Methods: Hundred patients (aged >30 y) of 
either sex were selected for this study and were divided equally 
into four groups of 25 patients each. Group A consisted of 
healthy individuals, Group B consisted of patients with chronic 
periodontitis, Group C of patients with rheumatoid arthritis 
and Group D had patients suffering from both arthritis and 
periodontitis. Periodontal parameters assessed were plaque 

index (PI), modified gingival index (GI) and probing depth (PD). 
Panoramic radiographs were taken to confirm the diagnosis 
of periodontitis. Rheumatoid arthritis was confirmed by the 
rheumatologists and seropositivity for rheumatoid factor (RF) 
was checked. Resistin levels were analysed in GCF collected 
from all the four groups and statistical analysis was done by 
using Pearson correlation coefficient. 

results: The GCF of all the patients showed presence of resistin. 
The level of resistin was highest in Group D patients and least 
in Group A patients. On analysing the samples together positive 
co-relation was found between GCF resistin and PD, PI, GI and 
RF. 

conclusion: Resistin levels are increased in both chronic 
periodontitis and rheumatoid arthritis. Therefore, the increased 
level of GCF resistin can be regarded as potential inflammatory 
marker for periodontitis and rheumatoid arthritis.
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patients were randomly selected and divided into four groups of 25 
patients each. Group A consisted of healthy individuals with PI and 
GI ≤ 1, no teeth with probing depth ≥ 5 and patients who did not 
meet the criteria given under American College of Rheumatology 
Classification for RA [17]. Group B consisted of systemically healthy 
patients with chronic periodontitis. Periodontitis was defined as 
PI and GI > 1, atleast > 4 teeth in each quadrant having probing 
depth ≥ 5mm showing radiographic evidence of bone loss. Group C 
consisted of patients with rheumatoid arthritis who met the criteria 
given under American College of Rheumatology Classification for 
RA but did not have chronic periodontitis as defined above. Group 
D had patients suffering from both arthritis and periodontitis. 

collection of gcF
Collection of GCF was done with the help of micro pipettes {Top-Tech 
Biomedicals, Maharashtra, India}. Sampling for Group A and C was 
done from multiple sites to obtain adequate quantity of GCF and for 
Group B and D was done from single site with the deepest probing 
depth. Micropipettes were placed at the entrance of the sulcus 
after proper isolation and removal of supragingival plaque. Samples 
contaminated with blood or saliva were discarded. 5 microliters of 
GCF was collected in maximum of 10 minutes. Collected samples 
were stored at -200C until evaluation [18]. 

Quantitative assessment of resistin was done by commercially 
available ELISA Kit {Resistin (human) ELISA Kit, AdipoGen, Incheon, 
South Korea} for all the four groups following the manufacturer’s 
instructions. GCF samples were diluted upto 100 µl by using 
diluent in the kit. A microtiter plate was taken and its wells were 
precoated with monoclonal antibody specific for resistin followed 
by pipetting of standards and samples into the wells for binding to 
the coated antibody. Incubation at 37°C for one hour followed by 
removal of unbound compounds by extensive washing was done. 
Then a detection antibody was added which was again incubated 
at 37°C for one hour. After removal of excess detection antibody, 
detector was added that was incubated for one hour at 37°C. A 
final washing was carried out and a substrate was added at room 
temperature. Stop solution was then added after 20 min to control 
the reaction. The intensity of the colour reaction was measured at 
450 nm within 30 min which gives colour that is directly proportional 
to the concentration of resistin in the samples.

stAtIstIcAl AnAlysIs
Parametric tests were then carried out to compare PI, GI, PD and 
resistin levels among all four groups followed by one way ANOVA 
and Tukey HSD procedure. Pearson correlation coefficient was used 
to analyse the correlation of resistin with other clinical parameters 
taken in the study.  The statistical significance was set at p<0.05 
and data were analysed using SPSS software®.

results
The periodontal parameters and resistin levels of all the four groups 
are shown in [Table/Fig-1]. Resistin levels were found the least in 
Group A (12.12±4.85) and were found the maximum in Group D 
(41.13±9.82). On intergroup comparison [Table/Fig-2], it was found 
that the resistin levels showed maximum significance when Groups 
A and D were compared (0.0001). On analysing the correlation 

among resistin level and PI, GI, PD for all the groups by Pearson 
correlation coefficient, negative correlation was found in Group A 
(0.5127) where as positive correlation was found in all the other 
three groups [Table/Fig-3].

parameter Group a Group B Group c Group D

PI
Correlation coefficient - 0.5127 0.3510 0.3143 0.6007

p-value 0.1231* 0.1983 0.2132 0.0389*

GI
Correlation coefficient - 0.2896 0.3789 0.3912 0.2675

p-value 0.1785 0.1632 0.1389 0.3890

PD
Correlation coefficient - 0.1391 0.0231 0.2154 0.5897

p-value 0.5823 0.7981 0.4323 0.0467*

[table/Fig-3]: Pearson correlation analysis among Resistin and PI, GI, PD in all four 
groups
PI: Plaque Index, GI: Modified Gingival Index, PD: Probing Depth
*p-value <0.05 (statistically significant)

dIscussIOn
Oral cavity and systemic diseases are two entities that can affect 
each other. Golub et al., [19] proposed a “two-hit” model for chronic 
periodontitis and systemic diseases like arthritis and osteoporosis. 
They concluded that the periodontopathic bacteria provided one 
"hit", whereas systemic inflammations elevating levels of pro-
inflammatory biomarkers like CRP, IL-6, and MMP-9 in serum or 
plasma act as a second “hit”. 

Similarly both RA and periodontitis are tissue destructive diseases 
where bone remodelling is constantly adjusted by the host against 
the noxious agents. Maintenance of the balance between the pro 
and anti-inflammatory cytokines determines the level of destruction 
of extracellular matrices in both the diseases. Inflammatory 
mediators like interleukin 1 (IL-1), PGE2, IL-6 and TNF-α effect the 
normal coupling mechanism causing more bone destruction [20].  
They have common immune response as their protective antibody 
response is mediated by genes regulating monocyte/T cell response. 
Immunogenetic mapping studies have linked both the diseases 
to HLA-DR region of chromosome 5 in the area of TNF-α genes 
[21]. Various studies have also suggested that specific species of 
bacteria like Porphyromonas gingivalis causing periodontitis may 
also be involved in the pathogenesis of RA [22,23]. Also, the levels of 
anti-cyclic citrullinated peptide (CCP) antibody which are increased 
in RA also target Porphyromonas gingivalis, a major pathogen of 
periodontitis [24].

Resistin is an inflammatogenic cytokine expressed by macrophages 
and PMNs in inflammatory conditions. It acts as a pro-inflammatory 
molecule stimulating the synthesis of TNF-α and IL-12 [9]. Its level 
is also increased by neutrophilic stimulation done by LPS secreted 
by Porphyromonas gingivalis [24]. Its role has also been found to 
be present in osteoclast differentiation by increasing the levels of 
ICAM-1 and VCAM-1, thus affecting the bone metabolism [25]. 
So, it can be considered as a marker for studying the severity of 
inflammatory diseases like periodontitis and RA.

In the present study clinical parameters for periodontitis and resistin 
levels were checked and compared in all groups of patients. On 
analysing it was found that resistin levels were higher in Groups 

Variables Group a Group B Group c Group D

PI 1.71±0.52 2.51±0.48 1.62±0.81 1.95±0.41

GI 0.67±0.21 2.41±0.42 0.51±0.15 2.64±0.32

PD(mm) 2.91±0.62 6.95±0.96 2.84±0.61 7.15±0.72

RF N* N* P† P†

Resistin 
(ng/µl)

12.12±4.85 22.45±6.82 32.45±9.87 41.13±9.82

[table/Fig-1]: Values of PI, GI, PD and Resistin with presence or absence of 
Rheumatoid Factor Values are presented as mean±standard deviation
PI: Plaque Index, GI: Modified Gingival Index, PD: Probing Depth, RF: Rheumatoid 
Factor *absence, †presence

pi Gi pD(mm) resistin (ng/µl)

Group A versus Group B 0.0081* 0.0000* 0.0018* 0.0238*

Group A versus Group C 0.082 0.925 0.878 0.0198*

Group A versus Group D 0.0843 0.0014* 0.0001* 0.0001*

Group B versus Group C 0.0324* 0.0021* 0.0210* 0.498

Group B versus Group D 0.521 0.983 0.982 0.034*

Group C versus Group D 0.456 0.0002* 0.0016* 0.0378

[table/Fig-2]: Consolidated pairwise comparison among the four groups for PI, GI, 
PD and Resistin
PI: Plaque Index, GI: Modified Gingival Index, PD: Probing Depth, RF: Rheumatoid 
Factor *p-value <0.05 (statistically significant)
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B, C and D [Table/Fig-1] due to the presence of the underlying 
inflammatory diseases. This result was in accordance to studies 
done by Furugen R et al., [26], Saito T et al., [27] Migita K et al., [28], 
Gokhale NH et al., [10], Devnoorkar A et al., [11] and Patel SP et al., 
[12]. On intergroup comparison between Groups A and B, Groups 
A and C and Groups A and D, the resistin levels were higher in all 
the diseased conditions but the rise in resistin level was of maximum 
significance when Groups A and D were compared [Table/Fig-2]. 
On comparing Groups B and C no statistically significant difference 
in resistin was found. While comparing Groups B and D and C and 
D, it was noted that the resistin levels were although higher in all the 
three groups, but the levels in group D were significantly higher than 
the other two groups. This greater increase in resistin level of Group 
D can be attributed to the combined effect of both the inflammatory 
conditions. When resistin levels were correlated with the clinical 
parameters of the study it was found that positive correlation was 
found between resistin and PI, GI, PD thus indicating its role in 
inflammatory conditions [Table/Fig-3]. This result is in accordance 
with the study done by Choi et al., [29].

The discovery of adipokines has profoundly changed the 
understanding of the functions of adipose tissue. The adipokines 
effect the interaction between metabolic disorders, white adipose 
tissue, inflammatory and immunological diseases [14]. Accumulating 
evidence on the modulation of GCF levels of many adipokines 
encourages their future exploitation as soluble biomarkers of disease 
activity and therapeutic response [30].

cOnclusIOn
Use of biomarkers is done in the field of medicine to assess the 
various underlying biological or pathological processes in the body. 
With the recent advent in the technology, early detection and timely 
therapeutic intervention have become easily attainable. Resistin, is 
one such new biomarker which can be used to diagnose as well as 
monitor the inflammatory diseases.The clinical significance of using 
such biomarkers is the prediction of individuals with high risk. It can 
also be possibly used as a newer agent for therapeutic intervention 
which can lower the risk of various inflammatory diseases. Since the 
sample size was small which is the limitation of the present study, 
different longitudinal and interventional studies with higher sample 
size are needed to better address the use of adipokines as clinical 
diagnostic markers.
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