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ABSTRACT:  
Diabetes mellitus (DM) and periodontitis are common chronic diseases in adults globally [1]. These diseases are 
thought to be associated biologically.  A number of studies have proposed the mechanisms to explain their 
relationship including microvascular diseases, changes in components of gingival crevicular fluid, changes in 
collagen metabolism, an altered host response, altered subgingival flora, genetic predisposition and 
nonenzymatic glycation [2].  
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INTRODUCTION 

Although there is extensive knowledge about the 
pathways through which diabetes affects 
periodontal status, less is known about the impact 
of periodontal diseases on the diabetes:   

• An increased thickness of the gingival capillaries 
is well-documented in DM. This impairs the oxygen 
diffusion and nutrient provision and thereby alters 
the normal periodontal tissue homeostasis [3,4,5].   
• Increased collagen breakdown through 
stimulation of collagenase activity has been 
observed in the periodontium in DM. Besides, 
sustained hyperglycemia causes alteration in 
collagen metabolism through increased cross-
linking, which subsequently influence the healing of 
periodontium to the microbial challenge [6].  
• Multiple mechanisms are involved in regulation 
of insulin sensitivity and resistance, including 
genetic factors, environmental stresses, and 
inflammatory conditions. Elevated levels of several 
proinflammatory cytokines (TNF-α, IL-6) are seen in 
periodontitis [7].   
Materials & Methods 

The present study was a prospective, randomized, 
parallel arm, double centered clinical trial, which 
was carried out in the Department of Dental 
Surgery, Imperial College Dental Surgery, South 
Kensington, London, U.K. The selected subjects 
were of type 2 DM with periodontitis (n = 51). The 

subjects were selected on the basis of the following 
criteria.  

A. Inclusion criteria 

• subjects with type 2 DM, without major diabetic 
complications  
• diabetics with moderate to severe periodontitis 
(30% or more of the teeth examined having ≥ 4 mm 
clinical attachment loss)  
• subjects  ≥ 30 years of age regardless of sexes 
• subjects with no evidence of other oral and 
systemic diseases  
• subjects under treatment of an endocrinologist 

B. Exclusion criteria: 

• subjects with uncontrolled DM 
• subjects who have undergone periodontal 
treatment during last 6 months  
• subjects administered antibiotic during last 3 
months  
• subjects with < 20   natural teeth  
• subjects allergic to tetracycline and its 
derivatives  

Subjects were explained the entire procedure in 
details and were included in the study with their 
consent.  

Thorough medical history along with the diabetes 
record of the subjects was obtained in details. The 
concerned endocrinologist was well informed 
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regarding the study design. No change in the 
medication or diet was made for the subjects. None 
of the subjects received any additional guidance 
regarding the control of their diabetic status.  

The subjects in Group A were received oral hygiene 
instructions and full mouth SRP, while the subjects 
in Group B received Doxycycline (Moraceae), (total 
dose 1600 mg in equally divided sixteen doses, start 
as 100 mg BD followed by OD for 14 days) [18] in 
addition to the same therapy as that of group A. 
The group C (control) received no treatment, even 
the oral hygiene instructions also. 

All the periodontal and metabolic parameters were 
recorded on day 0 and 90, which were then 
analyzed statistically using SPSS version 15 (IBM, 
Chicago, USA). Paired ‘t’ test was used to compare 
the various parameters on day 0 and 90 within the 
same group, while Student’s unpaired ‘t’ 
(Independent sample ‘t’) test was used to compare 
the parameters in between two groups. p value  
less than 0.05 was considered as statistically 
significant.  

Results & Observations 

Out of one thousand subjects screened, eighty (80) 
subjects were selected for the study. This difference 
was found to be statistically highly significant (p < 
0.01). Similarly, the mean difference in plaque index 
in group B between day 90 and 0 was 1.33 (53.20%) 
and was statistically very highly significant (p < 
0.001). On the other hand, the plaque index in 
group C was found to be increased by 0.06 (2.46%) 
from day 0 to 90, though not significant statistically 
(p > 0.05).  

The gingival index in group A reduces by 45.0% on 
day 90 compared to day 0, which was found to be 
statistically very highly significant (p < 0.001). 
Similarly, the reduction in gingival index in group B 
between day 90 and 0 was 46.08% and statistically 
very highly significant (p < 0.001). The mean probing 
pocket depth on day 0 was 3.08 ± 0.30 in group A, 
which reduces by 24.67% on day 90 to 2.32 ± 0.28. 
This difference was found to be statistically very 
highly significant (p < 0.001). Similarly, the mean 
difference in probing pocket depth in group B 
between day 90 and 0 was 1.01 (30.51%) and was 
statistically very highly significant (p < 0.001). On 
the other hand, the probing pocket depth in group 
C was found to be increased by 0.10 from day 0 to 

90 (2.53%), though not significant statistically (p > 
0.05).  

The Clinical attachment level was reduced by 0.73 
(19.26%) and 0.93 mm (24.73%) on day 90 
compared to day 0 in group A and B, respectively, 
which were found to be very highly significant 
statistically (p < 0.001). In contrast, Clinical 
attachment level in group C was increased by 0.07 
mm on day 90 from day 0, though not significant 
statistically (p > 0.05).   

Intergroup comparison between the group B and A 
revealed no statistically significant difference in the 
periodontal parameters (p > 0.05) except in plaque 
index (p < 0.01). Again, the differences between the 
group B and C, and between the group A and C, 
significant differences were observed in all the 
periodontal parameters (p < 0.01). 

The fasting plasma glucose was reduced by 7.82 and 
16.06 mg/dl on day 90 compared to that of day 0 in 
group A and B, respectively. Again, in group C, it 
was increased by 2.83 mg/dl. The postprandial 
plasma glucose was reduced by 15.64 and 24.47 
mg/dl from day 0 to 90 in group A and B, 
respectively.   However, these differences within 
the groups were not found significant statistically (p 
> 0.05).  

Intergroup comparison among the groups (B vs A; B 
vs C and A vs C) revealed a highly statistically 
significant difference in all the metabolic 
parameters (p > 0.01).  

Discussion 

DM and periodontal diseases are thought to be 
associated biologically. Various possible 
mechanisms have been proposed regarding their 
influence on each other [2-11] and also a high 
incidence and severity of periodontal disease is 
reported in diabetics compared to that of non-
diabetics [19, 20, 21].  Similarly, improvement in the 
glycemic level following periodontal therapy have 
also been reported in various studies [1, 13, 22-29]. In 
contrast, few other studies failed to conclude any 
positive effect of periodontal therapy on glycemic 
level [30-34]. Thus, the effect of periodontal therapy 
on glycemic level remains to be questionable.  

For the present study, subjects with type 2 DM 
having chronic periodontitis were selected, because 
both type 2 DM and chronic periodontitis are highly 
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prevalent among the adults; and type 2 DM has 
shown a spectacular increase in the past few 
decades as infections including periodontitis results 
in increased insulin resistance [6-9]. One of the 
important point noted in the present study is that 
significant reduction in HbA1c levels in Group B 
which received systemic doxycycline in addition to 
scaling and root planing, while group A received 
only scaling and root planing. It may be due to the 
fact that antimicrobial therapy in addition to scaling 
and root planing reduces circulating TNF-α, which 
further reduces the levels of circulating insulin and 
HbA1c [18, 22].   

Conclusions 

In the light of the present study carried out in 
subjects with type 2 DM having chronic 
periodontitis, we may conclude that reduction in 
plaque, probing pocket depth and gingival 
inflammation and gain in  clinical attachment level 
was observed  significantly after SRP and/or in 
combined treatment of SRP and doxycycline. 
Fasting plasma glucose and 2 hour postprandial 
plasma glucose and HbA1c were significantly 
reduced with the combined treatment of SRP and 
doxycycline, though the reduction was noted after 
SRP also. Thus, adjunctive doxycycline therapy plays 
an important role in reducing HbA1c to a significant 
extent.  
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