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Abstract:  
Purpose: This study was designed to evaluate the resistin levels in GCF of patients suffering from periodontitis and type 2 diabetes mellitus 
(T2DM) after non-surgical periodontal therapy and subantimicrobial dosage of doxycycline (SDD). Materials and methods: Thirty periodon-
tal sites within 24 patients with age ranging between (24-51) years old were selected for this study. A total of 30 periodontal sites were 
randomly divided into three groups; each group included ten periodontal sites: (group I): systemically healthy periodontitis patients who 
had received scaling and root planning (SRP), (group II): periodontitis patients with T2DM who had received SRP, and (group III): periodon-
titis patients with T2DM who were received SRP and SDD 20mg twice/day. All patients were examined with the same clinical periodontal 
parameters which are plaque index (PI), gingival index (GI), probing depth (PD) and clinical attachment level (CAL). Patients in each group 
went through nonsurgical periodontal therapy as well as a maintenance program (which includes brushing with regular toothpaste). Col-
lection of GCF samples was done in all patients at baseline, one month and 3 month following the periodontal therapy. Quantification of 
resistin in human samples was measured using resistin ELISA test. Results: Non-surgical periodontal therapy was found to show relative 
improvement in all clinical parameters as well as a decline in resistin levels. In addition, GCF levels of resistin, PD, GI showed greater reduction 
after non-surgical treatment in group III than group II. Conclusion: Non-surgical periodontal therapy is found to be effective in the manage-
ment of periodontitis patients with and without diabetes mellitus and also GCF resistin can be a useful biomarker to detect the periodontal 
disease condition. Also, adjunctive use of SDD showed more clinical benefit to patients with periodontitis by host response modulation.
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Introduction  
Periodontitis can be defined as a chronic inflammatory disease that in-
volves several factors. It is related to dysbiotic plaque biofilms in addi-
tion to escalating host-mediated destruction of the tooth-supporting 
apparatus. It is mainly characterized by the loss of periodontal tissue 
support, seen loss of clinical attachment level (CAL) and radiographi-
cally assessed alveolar bone loss, existence of periodontal pocket and 
the bleeding of gingiva(1).
Diabetes mellitus is known to be a major risk factor for periodontitis 
and maybe responsible for increased prevalence, severity and pro-
gression of periodontitis(2). Many pathogenic mechanisms have been 
suggested and included alteration of oral microbial flora, vascular 
changes, abnormal defense mechanisms and altered collagen metab-
olism(3-4-5).There has been much focus on the ‘two-way’ relationship 
between diabetes mellitus and periodontitis, which means that dia-
betes is not only a risk factor for periodontitis, but also periodontitis 
may affect glycaemic control negatively. The mechanisms that con-
nect these conditions are not fully understood, but include aspects 
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of immune functioning, activity of neutrophils as well as cytokine bi-
ology(6). Therefore, both periodontitis and diabetes mellitus follow 
similar pathogenic mechanism with inflammatory and pro-inflamma-
tory cytokines such as TNF α, IL-1β, and IL-6 that causing destruction in 
both conditions(7). Also, it has been studied the association between 
adipokines, such as leptin, adiponectin and resistin, and inflammatory 
periodontal diseases in diabetic patients(5).
Resistin is a recently discovered polypeptide secreted by adipocytes, 
that has been involved in the development of insulin resistance, that is 
why researchers named it as resistin (for resistance to insulin)(8). It is 
also called adipocyte-specific secretory factor (ADSF), found in inflam-
matory zone (FIZZ), or resistin like molecules (RELM) (9). The expres-
sion of resistin is detected in low levels in human adipose cells, and its 
abundance in peripheral blood mononuclear cells and macrophages. 
Also resistin acts as pro-inflammatory molecule that stimulating IL-12 
and TNF-α synthesis(10). It has been also demonstrated the resistin 
release is regulated from human neutrophils by Porphyromonas gin-
givalis lipopolysaccharide (P-LPS) which causes periodontitis(11). So, 
resistin levels in gingival crevicular fluid (GCF) can be considered as a 
biomarker for studying the severity of periodontitis and/or periodonti-
tis in diabetic patients (12).
Several host modulation agents have been developed and are investi-
gated nowadays such as NSAIDs, tetracyclines etc. All of these agents 
regulate specific constituents of disease pathogenesis which includes 
regulation of arachidonic acid metabolites, excessive production of 
matrix metalloproteinases (MMPs), immune and inflammatory re-
sponses and bone metabolism. Nevertheless, currently only one sys-
temically administered agent, subantimicrobial dosage of doxycycline 
(SDD), has been approved by the United States FDA to be used for 
host modulation in periodontal diseaseas as an adjunct to conven-
tional nonsurgical periodontal therapy in the treatment of periodonti-
tis(13). SDD does not lead to antibiotic resistance by down-regulation 
of MMPs(14).
Each patient’s periodontal status was evaluated by measuring the 
plaque index (Pl)(15), gingival index (GI)(16), probing depth (PD), and 
clinical attachment level (CAL); at the baseline, one month, and at 3 
month intervals by using Williams graduated periodontal probe (with 
the following graduations: 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 millimeters)(17).
Thus, the aim of the present study was to evaluate the resistin levels in 
GCF in patients with chronic periodontitis and T2DM after non-surgical 
periodontal therapy and SDD.
 

Subjects and Methods
Thirty periodontal sites within 24 patients (19 females and 5 males) 
with age range (24-51) years old. Patients were selected from those 
attended to the Outpatient Clinics of Oral Medicine, Periodontology, 
Oral Diagnosis & Radiology department, Faculty of Dental Medicine 
for Girls, Al-Azhar University, clinically diagnosed as having at least one 
site with CAL ≥ 5mm; moderate to advanced chronic periodontitis ac-
cording to the criteria of American Academy of Periodontology(18). 
The criteria for inclusion in the present study were including patients 
free from any systemic conditions that affect periodontium or inter-
fere with periodontal treatment except type T2DM according to the 
modified Cornell Medical Index(19), non-smoking, did not receive any 
periodontal treatment in the past six months before the examination, 
and not receive antibiotics or anti-inflammatory therapy in the six 
months before the examination, for female patients, no pregnancy or 
lactation was included.
All individuals were informed about the procedures of the study and 
benefits of their participation in the study. A satisfactory written con-

sent was obtained from all the patients denoting they’re convinced 
about the schedule research program design. Ethical committee meet-
ing approved the study protocol.
Each patient’s periodontal status was evaluated by measuring the 
plaque index (Pl)(15), gingival index (GI)(16), probing depth (PD), and 
clinical attachment level (CAL); at the baseline, one month, and at 3 
month intervals by using Williams graduated periodontal probe (with 
the following graduations: 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 millimeters)(17). 
The deepest PD was selected. Before the examination, the gingiva and 
the teeth were dried by a blast of air.
 
Collection of Samples:
Specimens of gingival crevicular fluid (GCF) were collected at the be-
ginning, one month and three months following periodontal therapy. 
The samples were collected from the selected sites. The sample area 
was isolated with cotton rolls and cautiously cleaned supragingivally 
with sterilized cotton pellets. A sterile absorbent paper point was in-
serted into the gingival crevice until resistance. The paper point was 
held in position for 30s. The samples were immediately put in Eppen-
dorf tubes, transported to the laboratory and stored at -80°C. The col-
lected samples were studied using the enzyme-linked immunosorbent 
assay (ELISA) technique of human resistin kit.
 
Non-Surgical Periodontal Therapy:
All patients in each groups were treated with nonsurgical periodon-
tal therapy, which included the following: supragingival and subgingi-
val scaling and root debridement were performed with an ultrasonic 
device, chlorhexidine mouthwash was prescribed twice daily for one 
week post periodontal therapy and oral hygiene instructions included 
teeth brushing using soft dental brush two times daily and suitable 
interdental aids once a day.
Quantification of Human Resistin Using ELISA Technique:
Quantification of resistin in human samples was measured using the 
human resistin ELISA kit which is an invitro quantitative assay for de-
tecting resistin peptide based on the principle of competitive enzyme 
immunoassay. The kit is suitable for testing a variety of sample types 
in vitro, such as serum, plasma, cell culture supernatants and urine and 
purchased from Sigma-Aldrich Co. US. The kit assayed resistin level 
in the sample, using a microplate which is pre-covered by anti-rabbit 
secondary antibody. Following a blocking step and incubation of the 
plate using anti-resistin antibody, both peptide standard (or targeted 
peptide) and biotinylated resistin peptide in samples reacts compet-
itively with the resistin antibody. Uncompeted biotinylated resistin 
peptide then interacts with Streptavidin-horseradish peroxidase (SA-
HRP), which develops a catalyzed color reaction. The strength of colo-
rimetric signal is directly related to the amount of biotinylated peptide 
SA-HRP complex and inversely proportional to the quantity of resistin 
peptide in the samples. This is due to the competitive binding to re-
sistin antibody between biotinylated resistin peptide and peptides 
in standard or samples. A standard curve of known resistin peptide 
concentrations can be recognized and the concentration of resistin 
peptide in the samples can be calculated accordingly. The resistin con-
centration in the specimens is then calculated by comparing the curve 
to the O.D. of the samples.
Statistical Analysis:
The results were presented as mean and standard deviation (SD) 
values. Data was analysed for normality using Kolmogorov-Smirnov 
test of normality. The results of Kolmogorov-Smirnov test demon-
strated that data for CAL and PD were normally distributed (paramet-
ric data). Thus, one way analysis of variance (ANOVA) test was used 



International Journal of Dentistry and Oral Health Volume 6 Issue 5, May 2020

Citation: Reem S. Abdu Shehab et al. (2020), Evaluation of Resistin Levels in Gingival Crevicular Fluid of Patients with Periodontitis and Type 2 Diabetes Mellitus 
after Non-Surgical Periodontal Therapy and Subantimicrobial Dosage of Doxycycline. Int J Dent & Oral Heal. 6:5

for comparison purposes. Following that, Tukey’s post hoc test was 
used when the difference was found to be considerable. Data for GI 
and PI were non-parametric, consequently Kruskall Wallis test was 
used to compare between groups and Friedman test was used to ex-
amine the effect of time. The significance level was set at p ≤ 0.05. 
Statistical analysis was done using SPSS 18.0 (The Statistical Pack-
age for Social Sciences, SPSS, Inc., Chicago, IL, USA) for Windows. 

Results
Table (1) showed the changes in the scores and measurements of PD 
and CAL from baseline, 1-month, and 3-months after non-surgical peri-

odontal therapy in each group. In all groups, the highest mean value of 
each PI, GI, PD, and CAL was recorded at baseline and a decrease was 
revealed in the following observation times.
Resistin ELISA analysis showed that the highest mean value of re-
sistin level was recorded at baseline in group I (0.040±0.017), group II 
(0.083±0.027), and group III (0.073±0.022) and statistically significant 
decrease was revealed in the following observation times (P=0.000) 
(Table 1 & Figure1). Tukey’s post hoc test revealed a statistically signif-
icant difference between each 2 observation times in group I and III 
while revealed no statistically significant difference between each the 
1 month and 3 months observation times in group II.

Figure (1) Column chart showing mean value of resistin levels in different groups

Table: Comparision of PI, GI, PD, CAL within the same group (Effect by time), (One way ANOVA Test)
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At baseline in Table (1) and Figure (1), the highest mean value of re-
sistin was recorded in group II (0.083±0.027), whereas the lowest 
mean value was recorded in group I (0.040±0.017), with no statisti-
cally significant difference between groups (p=0.30). At 1 month, the 
highest mean value was recorded in group II (0.038±0.017), where-
as the lowest mean value was recorded in group I (0.025±0.009), 
with a statistically significant difference between groups (p=0.038). 
At 3 months, the highest mean value was recorded in group II 
(0.027±0.008), whereas the lowest mean value was recorded in group I 
(0.016±0.005), with a statistically significant between groups (p=0.011). 
 

Discussion
The relationship between diabetes mellitus and periodontitis has been 
a topic of study for years. At the mean time, there is powerful proof 
suggesting that the incidence and severity of periodontitis is affected 
by the absence or presence of diabetes mellitus, in addition to the ex-
tent to which the disease is controlled by patients. Furthermore, peri-
odontitis could have a harmful effect on glycaemic control(20).
Resistin, a putative adipocyte-derived signaling polypeptide, is named 
after its proposed function of resisting insulin. This cysteine-rich mole-
cule belongs to the group of adipokines. Human studies suggest that 
very little resistin is expressed in adipocytes, it being largely expressed 
in neutrophils, acts as a pro-inflammatory molecule and stimulates the 
synthesis and secretion of pro-inflammatory cytokines: TNF-α, IL-6, 
12IL-12, and monocyte chemoattractant protein (MCP)-1(8). So, it has 
been demonstrated that resistin levels in GCF can be considered as 
a biomarker for studying the severity of periodontitis and/or diabetic 
patients with periodontitis(12).
Host modulation therapy seeks to improve conventional periodontal 
therapies by altering destructive aspects of the immune inflammatory 
host response, that results in reduction of periodontal breakdown and 
stabilization of periodontium. Such host modulation therapy involves 
usage of subantimicrobial dose of doxycycline (SDD 20 mg twice daily) 
as an adjunct to conventional nonsurgical periodontal therapy in the 
management of periodontitis(14). It is the single approved FDA host 
modulation agent to adjunctively treat periodontal disease without 
leading to antibiotic resistance by down-regulation of MMPs(15).
The results of the present study showed that all clinical parameters 
including PI, GI, PD, and CAL in all groups, have decreased (improved) 
by time to reach the least mean value after 3 months of non-surgical 
periodontal therapy. These results are in agreement with several stud-
ies that showed either SRP alone or in conjunction with SDD could 

improve the clinical outcomes with systemically free periodontitis pa-
tients or T2DM periodontitis patients(21-23).
In general, the present results after 3 months of treatment showed 
the greatest reduction of GI, PD, and CAL in non-diabetic group com-
pared to both diabetic groups. These findings were in accordance with 
several studies that reported that impaired glucose metabolism re-
sults in increasing GI, PD, and CAL(24-25).
However, at 3 month, group III showed more reduction in PI, GI, and 
PD than group II with statistically significant difference. These results 
could be explained by the fact that SDD could enhance the results 
of a number of mechanical nonsurgical interventions by inhibition of 
MMPs which is involved in periodontal tissue destruction(26).
Additionally, GCF levels of resistin significantly decreased by time in all 
groups after SRP to reach the lowest mean value at 3 month. Also, at 
3 month, the present study found that group I showed the greatest 
reduction in GCF levels of resistin while group III showed more reduc-
tion in resistin levels compared with group II. This could be because of 
the increase in resistin secretion by the local inflammatory state in the 
periodontium, as well as a systemic inflammatory state owing to hy-
perglycemia(8). In addition, this could be due to the probable tetracy-
clines’ effect on expression, activation, and catalytic activity of MMPs. 
Moreover, these compounds could have an impact other processes 
involved in the overall pathophysiology of multiple disease states, in-
cluding regulation of glycosylation of connective tissue proteins and 
the release of inflammatory cytokines(27).

In conclusion, periodontitis with T2DM patients recorded higher level
of resistin in GCF than systemically free periodontitis patients. Non-
surgical periodontal therapy resulted in a decrease in resistin level in
all groups. In addition, SDD for short term was beneficial as an
adjunct to non surgical periodontal therapy. Moreover, combined use
of SRP with SDD resulted in more reduction in GI, PD, and GCF resistin
in periodontitisT2DM patients compared to periodontitis patients
with T2DM who didn’t receive SDD.
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